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FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL OF -0O6 -800%
SOLICITUD DE:
Patente de Invencion. [ Patente de Modelo de Utilidad.
[] Capitulo 1. Capltulo II.
Nombre;: AKZO NOBEL N.V.
@ sociedad constituida y existente bajo las IDENTIFICACION
SOL"(:TII)ANTE leyes de Holanda C.C. O NIT O
Direccion: Velperweg 78, C.E. O Otro O
6824 BM Amhem, Cual
Holanda .
Domicilio: Amhem, Holanda Numero
@ Nombre: EMILIO FERRERO IDENTIFICACION
L. -I:lr:‘tf:jiOn: ;::_;r;;a:. No. 72-35 C.C. NIT [:|
REPRESENTANTE]. """ 5118850 CE. O oro [J
O APODERADO E-mail: clien m. Cual ___
Domicilio; Bogotd, Colombia. Nimero 438.018 T.P 31.929
1. Pedro Harold Han HERMKENS 2. Herman Thijs STOCK
N.V. Organon, P.O. BOX 20, N.V. Organon, P.O. BOX 20,
NL-5340 BH Oss, NL-5340 BH Oss,
INVENTOR (ES) Holanda Holanda
T2 )
(72) 3. Neeltje Miranda TEERHUIS 4, Johannes Petrus Maria LOMMERSE
N.V. Organon, P.O. BOX 20, N.V. Organon, P.O. BOX 20,
NL-5340 BH Oss, NL-5340 BH Oss, ;
Holanda Holanda
5. Jaap VAN DER LOUW
N.V. Organon, P.O. BOX 20,
NL-5340 BH Oss, *
Holanda
PCT (86)

Solicitud Internacional No. PCT/EP2003/050783 Fecha: 3 de Noviembre de 2003
Publicacién Intemacional No. WO 2004/041782 A1 Fecha: 21 de Mayo de 2004 -

Titulo (54
@ INDOLES UTILES EN EL TRATAMIENTO DE ENFERMEDADES RELACIONADAS
CON ANDROGENOS RECEPTORES

-G) Clasificacién Internacional (61) CO7D 20930 A 61K-31/4-04

AciPS/z 4
Prioridad [ (33) Pais de Origen (32) Fecha (31) Ndamero de Solicitud
us 7 de Noviembre de 2002 60/424.579
SIE@ NolJ EP . | 7deNoviembre de 2002 02079648.8

@ C mprobante de pago No.: 05 — 35.940 Fecha: 16 de Mayo de 2005
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Anexos:

Comprobante de pago de la tasa de presentacién de la solicitud por $ 443.000.00.
Comprobante de pago por reivindicacion de prioridad.

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

Poderes, si fuere el caso.

Documento de cesién del inventor al solicitante o0 a su causante.

Declaraciones.

Copia de la solicitud intemacional. (Resumen, descripcidn, reivindicaciones, dibujos)
Traduccién de la solicitud internacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por [a IPEA.

De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de depésito del material biolégico.

Arte final 12x12

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el

extranjero por el mismo titular o0 su causants, relacionadas parcial o totalmente con la invencién
de esta solicitud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS

@m O00 O000 NEOXRE mnma

FIGURA CARACTERISTICA

(1)

@

Solicito la concesion de la patente,
NOMBRE: EMILIO FERRERO

FIRMA : T2 Coe

C.C. 438.019 de Usaquén T.P. 31.929

@é‘m
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REPRESENTACION Y PODER

. trademnarks,

commercial names, trade emblems,
=
modelos de utilidad, diseiios

i marcas de ffbrica, nombres
comerciales, enseilas, lemas comerciales.

Para

PaxI

REPRESENTATION AND ISag

POWER OF ATTORNEY

I (we), the undersigned /Yo (rosotros), abajo Armado (s)
AKZO NOBEL N.V.

of/domiciliado (s) en Ve 1perweg 76, 6824

BM Arnhem, THE NETHERLANDS

r el presente nogmbramos a EMILIO FERRERO, 31929:
%NZ LO PERDOMO, tpa, Gﬂ% LUZ CLEMENCIA DE PAEZ,
t&.'“wkgm VELIER, tpa. 832, domiciliados sn |a

@ 72-35, Colombis, en to & lo
dispuesto en el 19 del Articulo 543 del Cédigo de
Comerclo, el primero como principal y los deinds como
supientes, sn su orden, como mis (nuestros)

os los asuntos de pro indusiria] con facultad pam
recibir notificaclones 'y nombrar apod judiclales ©
extrajudiciales. El primer representante suplente reemplazard al
imento temporal o
eﬂn:d vo de lqull.hh misma rl_glz. ee apiicari .clunndo el
”, 0 represantante suplente resmplazar al primero,
08.'-: tercero al -esundg Enhl:r:u cmsos, el representante
gr!m:lpl. 0 el primero, 0 segundo suplents, en su caso, 0 ambos,

eclaranin su intencién de no efercer la representacién
mediants declaraclén autenticada por Notario Pdblico en
Colombia, o por Notario u otro Funcionario P(iblico, o Cénsul
de Colombia, en e} extranjero; y sl se tratare de im: x
<on el certificado respectivo. i al de los nombrados faltare
definitlvaments, el te tomard su lugar. Cuando cesare Ia
susencia o impedimento del representante prlncxln.l, o de m
prims=n 0 segundo suplentes, en su caso, podrin ejercer Ia
Tepresentacién, en su orden, uno u otros scgin el caso,
asumlbindola el solo hacho de ejercurls, cesando en ese
monento el ejerciclo de la representacién por el primero,
segundo o tercer suplente en su caso.

Ademis, conflero (conferimos) poder a los os arriba
nombradoe, obtener la proteccidn de mi (nuestra)
propiedad industrial y contra is competencia desleal, & cuyo
efecto autorizo (amnos) a los dichos apoderados pera que me
(nos) representen ante uiera entidades o

nas,
ejerzan 0 no juriadiccln, es ente ante las del orden
'ljdmlnlatmﬂvo,'ucnnNndmm:nuvo ¥ judicial, asf como

@

oa tribunales de arbitramento, en todo lo concerniente a los
igulentes asuntos: a) Obtenclén de patentes de Invencién,
modelos de utllidad, y disefios indusirisles; el de
marcas de fibrica, colectivas, deferwives, de serviclo, lemas
comerciales, nombres comerclales, ensefias, variedades
vagetales y denominaciones de origen; su renovacin, traspeso,
cambio de nombre o domicilio, cancelacién voluntaris; y el
fro de licencias de uso de esos derechas; b) Las acclones de
competencia desleal, proteccién del consumlideor, 28 u
observaciones, cancelacién administrativa y judical, nulidad,
medidas cautelares, conceslin de licencias, la tuteln, ia
proteccién de secretos industriales, y en general los julclos
civiles, penales, administrativos o contencioso-administrativos
relaclonados con estos derechos; acciones y procesos que
PrOMOvVAIOS 0 8¢ nos prumueven. Y para eentodol‘i:a
asunios arriba determinados, puedan sustituir este mandato,
tmulﬁ_r, conciliar, admitir los hechos del proceso, desistir,
cancelnr, reciblr, renunciar, y ratificar los actos de egentes
oficlosos.

in due com lhnntﬂthtlnmmloipmrl h lst. of article 543

of the Cnm?mm appoint EMILIO FERRERO,

31929; GONZALO FERDOM imﬁ 831; LUZ CLEMENCIA

CAVELIER, ipa. £32,

domiciled at #N’M,m,&lombh,theﬂntu

alte , in the order of their

appointment, as vur representatives for all indusirial property
ou

(3
g
3
5

t0 receive notifications and to appolnt
of Court. The firet alternate shall repiace
case of his absence or of temporal or definitive
impediment. The same rule will n&pl&‘whnn the second
alurmate representative is to replace ¢ t one, of when the
lace the first or second alternates in their turn, or
both of them, In such cases, the princlpal
represeniative, or the first or second alternates in their tum, or
both of them, shall state their intentlon not to act as

senintives through a declaration given before a Notary
Public in Colombia, or aN or another Public Official
or a Colombian Consul abroad; and in case of Impediment, the
npprngilh certificate ahall suffice. If any of the nmmnn
were to be definitely absent, the fol alternate take
his place. When the ubsence or Im nt of the principal
representative, or of the first or second allernate in thelr turn

ceasen, the representation can be taken again in their sequence,
by the principel, the first or second alternate deptnd.lnugnun.
and the mere fact or its exercise will suffice. The exercise of the
representation by the frst, second or thind in their
turn shall end at suclytime.

In addic T R ek ‘ In favor of tha
abovey '7'*7 -Q}, _.',:_.- may obtain tﬁ
e VR Y o Fnelieerin agminst t
E:Eir T e ‘I.‘gm;mmoﬁg:l the said
m v Ah oAt

with arliy

=

AETENE e, (L) efor authorities or )y

:. kbt dct i éthnn administrative,
.-“- n ﬁr._;- as well as before
g idn all Mathera

Arbl burdin all § “con the fol : n)
0 i pitents, ‘utllity models-and industrial d ;
the e : irity.soollee deferulve and service

Rierdal’ names, trade emblems, vegetal
Winitations of origin; its renewal, asalgnment,
r domidle, voluniary cancellation; and the
ot Hoadgey of use of the sbove rights; b) Actions of
uniair compietition, Ygbtection to the consumer, oppositions or
observationd wdminietrative or Court cancellation, nullity,
infringeme t of licenses, the action for t

mandamus, of trade secrets, and in general the
clvil, penal, administrative suits relating to those ;
actions and suita institued by me (us) or against me (us). And

that in all the above mattera they may substitute this Power of
Attorney, compromise, t the facts of the case,

desist, ‘aancel, receive, resign, and mtify acts done by
representatives without a power of attorney.

Reerink
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TRADUCCION No:
MARIA ELVIRA MAT " .0
Traduciors o Interorsts (. ficol

= Emafict - Inglls
Res. No. 9 Min. Justicia



LEGALIZACION . LEGALIZATION L A -f
El Sefior Cénsul de Colombla dohe@edl un certificado 'I'lnCohmtham:lmmH-uel L, R Jin
eonsular sobre (1) la existencia legal de .c::rﬂll uunE legal existence of the mmn?\ R I the
el pudlr @) dsta ejerce s objeto 4 PownhoF-Atl\ormy Q) that jt Is

personas que nolpodnuﬁmmhﬂndupun lo. A erpons,u\dﬂ)lhtﬂupemm cute the
este ofects les tamos que muestren al Sefior Cénsul ins l’oworo! wrlndtodout'l'othh.efhetw
pruebas que acreditan esos hechos (1), 2) y 3). m il'u.- Cmul the evidence to pme‘the lbg'te ‘!lr:b (=, @

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 Oss, the Netherlands,
on-this 26th day of August 1998.

TRADUCCION No: | € [/ ’?8‘
MARIA ELVIPA MARTELC
T e Interprete Oficial
inglés - Elpol'bl - lagids
1 5 4 9 9 l-. No. 299 Min. Jusiicia

{ CNAMBER OF COMMERCE AND INDUSTRY
FOR OOST-BRABANT {NEDERIAND)
LXCLUS v »oaey Jﬂ’ lEu‘HZ‘"O. ar

N aress i
S440Y b

Gezien voor legalisati de handtekening
van chr/mw ......... - WP\Q\HM\)

SEERNNOT v amhage. 19 S 1
£OMO0 ROTANIO 28 £TO (8) DL CINRCULD .
D BOGOTA, HAUD CONSTAR QLN ui o iJe NMinjster van
POTOCOPIA COIMCIME COW 1%, GRITTHAL :
oud Y THNIDA 3 LA VIETA ]
T PR SR - plrian © a
a8 Uuuzuns} 3 , ‘\

e L ?"" ' "'“"!"A

oo i rniin Leges f20.= HH.
SRR R

3 -

NOTA PARA EL SENOR CONSUL DE COLOMBIA: los articulos 65 del C. de P.C. y 480 del C. de Co.,
8i el poderdante es una sociedad, el Sefior Cénsul debe certificar que tuvo a la vista las pruebas de su
existencia, que ejerce su objeto social y que quien confiere el puder es su representante. -




-, C NSULADO DE COLOMBIA

Cntd 112 1Y~ 2a/-00/7-2

El suscrito Cénsul de Colombia en La Haya, Holands, (i
vistos los documentos presentados por los interesados,
CERTIFICA:

ki
Que el Sefior Martinus Petrus Maria PHILIPS, quien como Notario Piblico de '
Oss , Paises Bajoa, autenticé las firmas de los signatarios del poder precedente, ejercia en la
fecha las funciones indicadas, y su firma corresponde a la registrada en este Consulado. .

Que ia Compafiia AKZO NOBEL N.V. es una Sociedad constituida de acuerdo con ias leyes
de los Paises Bajos, cumple su objeto conforme a las mismas y se halla registrads en la Cémara
de Comercio y Fibricas de Centraal Gelderiand, Arnhem, bajo el mimero 09007809;

Que los Sefiores Franciscus Guilielmus Maria HERMANS y Engbert Harmen
REERINK. signatarios del presente documento, quienes en su carficter de Apoderados
de la Empresa AKZO NOBEL N.V., conjuntamente tienen facultad para ello, y cuyas
firmas fueron autenticadas ante el Notario Piblico de Oss, Sedlor Martinus Petrus Maria

PHILIPS, son los representantes legales de Ia citada Empress en este Pais.

El Cénsul de Colombia en La Hayn, Paises Bajos, no asume responsabilidad =f:: -
alguna por el contenido del documento. i :
Esta certificacion se expide en La Haya, Paises Bajos, a los s&E; pr“;‘:,
dias del mes de Noviembre de mil novecientos noventa y ocha-GWiSs “;ghﬁ?g"? ’

) T i A

/A 1 JUN 2005 -ﬂ,%
Impuesto de Timbre US$  6.00. X I RE PO AL
Derechos Consulares  USS$. 100,00 | 1 G g
Costo Total Pagado  USS. 106.00 e -
Certificacién No. 206 ou e ey . ‘
' . :ﬁ:m GLVIRA MARTELO C: T
- RN B Mg ditia T
JOSE ¥ VILLEGAS [FOR con -
CONSUL DE COLO - .
LA HAYA ; - 1
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"TRADUCCION OFICIAL No. 18.11/98 preparada por Marfa Elvira
'ﬁértélo, Traductora Oficial debidamente aprobada por el
Ministerio de Justicia de Colombia por Resolucibén 2879 de 1995 y

reconocida por el Ministerio de Relaciones Exteriores.

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

(A1 dorso) Visto por mi, Sr. Martinue Petrus Maria Philips,

para legalizacién de las firmas de F.G.M.

*i' t Jﬂﬂﬁzmﬁ ?‘:;x_;:mk
‘f‘f:‘-f-_:; l""l“l'-

.'_"

(Firma ilegible). 3;

] n"l'.'.'lll':'-’: Ciﬂ.‘.u,n.‘.‘
I-'\I;\r 3 .4)

'ARA 0OST- BRABANT

u;.' [N __'..'n-.\-

(Legalizaci6n) CAMARA DE INDUSTRIA Y COMER .
(PAISES BAJdS). Visto exclusivamente para “Ma legalizacién de
la(s) firma(s) que antecede(n). Agosto 27 de 1998. (Firma
ilegible) J. Schellenkens.

(Sello en holandés) .

(En espafiol) Certificacién de las firmae que anteceden y de la

existencia legal de AKZO NOBEL N.V. expedida por el Consulado de

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

*4
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[ r}“:
A

»* "~ 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

NINISTERIO 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

d. 6 TRADUCCION NoalC ;i?f
MARIA ELVIRA MARTELO
Traductare e Interprate Oficial
Nov. 20/98 ~ Espafiol - Inglds
Res. No. 2079 Min, Jugicia .
£ Coma TS SErRD {8} UEL CIRGULO
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3 QLR HE TUNINO A Lo VraTA
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. CAVELIER 374
ABOGADOS 2002.723 CO
EDIFIGIO SIGKI .
CARRERA 43 N° 7235
BOGOTA, o-COLOMETA
CESION ASSIGNMENT
Yo, (osotros) abaje finuada (1) | 1 (). e undernigned
HERMKENS STOCK VAN DER LOUW _—
Pedro, Harold, Han Herman, Thils Jaap —
TEERHUIS LOMMERSE —_—
Neeitje, Miranda Johannes, Petrus, Maria —
dornicitindols) e - l o
N.V. Organon
P.O. Box 20
5340 BH Oss
The Netheriands
wm)wm-nm&)yu;ﬂ)m-);;- ' .;u)_a.;-amh..h-immmn.m
INDOLES USEFUL IN THE TREATMENT OF ANDROGEN-RECEPTOR RELATED DISEASES.
- ‘ndo\es (iea g0 o fretanuaafe
doclaro(mmas) s tnismo que codo{emne) y trensFaro{arimen), sin
limitaridn, & favor de bn sociedad
- Akzo Nobel N.V. —_
constienids y existemno de confotmided aon las leyea de u corparation constituted end existing in cenfiwwrity with the ws of
domicliininen - - — .| domichiedin _
Velpsrumg 78
8624 BM Amhem -
Tha Netheriands .
Todes les dereches inherouten a dicha irvencidn y quo ks citads empadia qucda all rights fshooent 10 said imvention and thet the sbove mentioscd company bereby
farniinds pato soliciter en m nombre la petents de invescion correspandients en in enabled 10 apply. in itn neme, for the cocrosponding patent invention, in the
'n Repdhlics do Cotombia. Reyublis of Colomsia
Dudo y firmesio hoy] Gives and signad this _
en/in
HE s 2k VAN DER LOUW
Pedro, Harold, Han HermanWhijs Jaap
TEERHUIS LOMM o d %"‘/
 Miran Johannes, Ma o5
T4l ews 7
3W{00S
® CAVELIER AEQOADOS

WITODEDI-374
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Seen by me, mr. Robbert Alexander Gallas, clvll-law notary practising In The Hague,

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

The Hague, the fourteenth day of April twathousandfive

Mr Jaap van der Louw, born on the twenty-first of October of nineteenhundred
sixty in Hoorn, The Netherlands, residing at Oss, The Netherlands, holder of a
Dutch passport, number M24023283;

Mrs Neeltje Miranda Teerhuls, born on the twenty-third day of October
nineteenhundred sixty-nine in Purmerend, The Netherlands, residing at
Wiichen, The Netherlands, holder of a Dutch driver licence, number
3156380965;

Mr Johannes Petrus Marla Lommerse, born on the twenty-ninth day of January
nineteenhundred sixty-five in Hillegom, The Netherlands, residing at Oss, The
Netherlands, holder of a Dutch drivers licence, number 3198737564; and

Mr Herman Thijs Stock, born on the sixth day of November nineteenhundred
sixty-four in Groningen, The Netherlands, reslding at Oss, The Netherlands,
holder of a Dutch passport, number M12729082;

Mr Pedro Harold Han Hermkens, born on the first day of February
nineteenhundred fifty-eight In Asten, The Netherlands, residing at Oss, The
Netherlands, holder of a Dutch divers-licence, number 3 70,

All instructions are carried out on the basis of an agreement as meant In Section 400 of Book 7 of the
Dutch Civil Code by Pels Rijcken & Droogleever Fortuijn, a partnership conaisting of private companies
with limitad llability. The agreement is subject to terms of business ragistered with the District Court at
The Hague. A limitation of liability Is included in these terms of busineas. The terms of business will be
provided on request. These can also be accessed at www.prdf.nl.

Pebs Rigken & Droogleever Fortuijn  advocaien o notarissen
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APOBTILLE
{Convencion de La Haye 4= 5 octobre 1961} »

faim: Palses Bajos
Z1 presente documento piblico

. ha #ido fipnads por mx. R.A. Gallas
. Quien actia en calidad de notario en ’g-Gravenhage

y estd revestido del mello/timbre de el susodicho
notario

Certificado

La Haya 6. el dia 15 april 2005

poz El secretario Judicisl de Tridbunal del
Distrito

bajo =1 nimero: 2008-1580

Sello/timbra: i0. Firma:

J. Hoesterman

NN




TRADUCCION OFICIAL No. 04.22/04b realizada por Diego Vargas, Traductor
Oficial, Resolucién No. 0001 de 1999 del Ministerio de Justicia,

registrado ante el Ministerio de Relaciones Exteriores de Colombia.

A continuacidn se traducen los sellos y legalizaciones de un
documento de Cesifn mediante el cual los sefilores HERMKENS, Pedro,
Harold, Han; STOCK Herman, Thijs; VAN DER LOUW Jaap, TEERHUIS
Neeltje, Miranda y LOMMERSE Johannes, Petrus, Maria, domiciliados en

N.V. Organon, P.O. Box 20, 5340 BH Oss, Paises Bajos, declaran bajo

juramento ser fGnicos y verdaderos inventores de 1la invencidn:
“Indoles dGtiles en el tratamiento de enfermedades relacionadas con
el receptor de andrégenos” y declaran asi mismo gque ceden Yy
transfieren, sin limitacién, a favor de *k:o Nobel N.V. una sociedad
constituida y existente de conformidad con las leyes de Paises
Bajos, domiciliada en Velperweqg 76, 6824 BM ARNHEM, Paises Bajos,
todos los derechos inherentes a dicha invencién y que dicha Compafiia
queda facultada para solicitar a su nombre la patente de invencién
correspondiente en la RepGblica de Colombia.

Firma Ilegible 7/4/200s Firma Ilegible 7/4/2005 Firma Ilegible 7/4/2005

HERMKENS STOCK VAN DER LOUW
Pedro, Harold, Han Herman, Thijs Jaap
TEERHUIS LOMMERSE Firma Ilegible

Neeltje, Miranda Johannes, Petrus, Maria 7/4/2005

Firma Ilegible 7/4/2005

(Anexo)
Examinado por mi, el Sefior Robbert Alexander Gallas, Notario Piblico
ejerciendo en La Haya, para la autenticaci6n de las firmas en el

adjunto documento de:

- El sefior Jaap van der Louw, nacideo el wveintiuno de octubre de
mil noveclentos sesenta en Hoorn, Paises Bajos, residente en
Oss, Paises Bajos, portador del pasaporte holandés niimero

M24023283.

7



-, La pefiora Neeltje Miranda Teerhius, nacida el veintitrés de
Octubre de mil novecientos sesenta y nueve en Purmerend, Paises

Bajos, residente en Wijchen, Paises Bajos, portadora de 1la

licencia de conduccidn holandesa niimero 3156380966.

- El sefior Johannes Pedrus Maria Lommerse, nacido el veintinueve
de Enero de mil novecientos sesenta y cinco en Hillegom, Paises
Bajoe, residente en Oss, Paises Bajos, portador de la licencia

de conduccibn holandesa nimero 3198737564; y

- El sefior Herman Thijs Stock, nacido el seis de Noviembre de mil
novecientos sesenta y cuatro en Groningen, Paises Bajos,
domiciliado en Oss, Paises Bajos, portador del pasaporte

holandés nGmero M12729082;

- El sefior Pedro Harold Han Hermkens, nacido el primero de
febrero de mil novecientos cincuenta y ocho en Asten, Paises
Bajos, residente en Oss, Paises Bajos, portador de la licencia

de conducciédn holandesa nGmeroc 3122535870

La Haya, catorce de abril de dos mil cinco.
Sello Notarlal: Sr. R.A. GALLAS NOTARIS TE ‘'s-GRAVENHAGE
Firma Ilegible

Sello de oblea ilegible

Todas las instrucciones 8se realizan basadas en un acuerdo, como se
establece en la Seccifdn 400 del Libro 7 del Cédigo Civil Holandés por
parte de Pels Rijcken & Droogleever Fortuijn, una sociedad conformada por
sociedades privadas de responsabilidad limitada. El acuerdo esta sujeto a
términos comerciales registrados ante el Tribunal del Distrito en La Haya.
Se incluye una limitacién de responsabilidad en estos términos
comerciales. Los términoa comerciales sBerdn suministrados a peticién.

Estos tamblén pueden ser consultados en www.prdf.nl.



(RESPALDO)

Sello de Apostille expedido por Paises Bajos y certificado en La

Haya el 15 de abril de 2005 con el nGmero 2005-1558 y firmado por J.

Heesterman. S e s
T

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

oficina para su confrontacién.
DVZ/ID-6694jﬁ?§L002G/COL0 11214-841-029-6

" ' T Vi rg
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TRADUCTOR E INTERPRETE OFICIAL

ESPARIOL - INGLES — INGLES - ESPAROL
RES. 000! DE ENERO 4 DE 1999

MINISTERIO DE JUSTICIA
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DOCUMENTOS ANEXOS /

1. [X] Publicacién Intemacional WO 2004/041782 A1
Descripcion:
Paginas 1-84 en el idioma original
Péaginas 1-71 en espafiol
Reivindicaciones: Nimero (s) 1-20
Figuras: Nomero(s)
Xl Forma PCT/R0/101. PCT Request
[] Forma PCT/RO/106. Invitation to Correct Defects.
[ Forma PCTASA/210. Informe de Blisqueda Intemacional.
<] Forma PCT/ISA/220. Notificacién De La Transmision Del Informe De Blasqueda
Internacional Y De La Opinién Escrita De La Administracién Encargada De La Bisqueda

‘o~ N

Interacional, O De La Declaracién.

6. [] Forma PCT/1ISA/237. Opinidn Escrita De La Administracién Encargada De La Bisqueda
Internacional.

7. [[] Forma PCTAB/304. Notification Conceming Submission Or Transmittal Of Priority
Document.

8. [] Forma PCT/IB/306. Notification Of The Recoding Of A Change.
Descripcién De Modificacion:

9. [JJ Forma PCT/IB/308. Notice Informing The Applicant Of The Communication Of The
International Application To The Designated Offices.

10.[] Forma PCT/B/332. Information Conceming Elected Offices Notified Of Their Election.

11.[X] Forma PCTAIPEA/401. PCT Demand

12.[] Forma PCT/IPEA/402. Notification Of Receipt Of Demand By Competent Intemational
Preliminary Examining Authority.

13.[] Forma PCT/IPEA/408. Written Opinion.

14.[{] Forma PCT/IPEA/416. Notification Of Transmittal Of The Intemnational Preliminary
Examination Report.

15.[X) Forma PCT/IPEA/409. Informe Del Examen Preliminar Intemacional.

16.[_] Traduccién Al Espafiol Del Informe Del Examen Preliminar Intemacional.

17.[] Traduccién Al Espafiol De Los Anexos Presentados Junto Con El Informe Del Examen
Preliminar Internacional.
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(57) Abstract: This invention provides non-steroidal compounds with
affinity for the androgen receptor and utility for androgen-receptor
related treatments, having a structure according to the formula (1)
whereln X is $,SO or S0;; R!'is a 5- or 6-membered monocyclic,
hetero- or homocyclic, salurated or unsatumied ring stuchure
optionally substituted with one or more substituents selected
from the gronp consisting of halogan, CN, (1C-4C)fluoroalkyl,
nitro, (1C4Chulkyl, (1C4Chlkoxy ar (1C4CYIuoraalkoxy; R? is
2-nitrophenyl, 2-cyanophenyl, 2-hydroxymethyl-phenyl, pyridin-2-yl,
pymdin-2-yl-N-oxide, 2-benzamide, 2-benzoic acid methy] ester or
2.methoxyphenyl; R?® s H, halogen or (1C4Culkyl; R* is H, OH,
{1C-4C)alkoxy, or halogen; R* is H, OH, (1C4Chalkoxy, NH,, CN,
halogen, (1C-4C)iuoroalkyl, NO;, hydroxy(1C-4Calkyl, CO:H,

C0,(1C-6C)alky], or R? is N'I-I'R‘ wherein R® is (1C-6Cacy] optionally substituted with one or more halogens, S{O){1C-4C)alkyl,
or S(Oharyl optionally substitnted with (1C-4C)alkyl or one ar more halogens, ar RY is C(O)N(R',R?), wherein R® and R? each
indcpendently are H, (3C-6C)ycloalkyl, or CH;R®, wherein R is H, (1C-5C)alkyl, (1C-5Culkeny!, hydroxy(lC-3C)alkyl,
{1C4Chlkylester of carbaxy{1C-4Clkyl, (1C-3C)alkaxy(1C-3C)alkyl, (mono- or di{lC4Cwmlkyaminomethyl, (mono- or

di(1C-4C)alkyDaminocarbonyl, or a 3-, 4-, 5- or 5~membered monocyclic, homo- or helerocyclic, aromatic or non-aromatic ring,
or R? and R’ form together with the N a heterocyclic 5~ or 5-membered gaturated or ansatorated ring optionally substitted with

(1C4C)alkyl; or a salt ar hydmie form thexreof.
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INDOLES USEFUL IN THE TREATMENT OF ANDROGEM-RECEPTOR RELATED DISERSES

The invention relates to indole derivatives, their preparation and their use for the
treatment of androgen-receptor related conditions, disorders or diseases and other
androgen related treatments. '

Compounds possessing androgenic activity are useful in the treatment of men with low
endogenous levels of circulating androgenic hormones or men with suppressed
androgenic effects. Such treatments are prescribed to older men, to hypogonadal men or
men treated with progestagens for male contraception. In addition, potent androgens
suppress spermatogenesis and can be used as male contraceptives.

1t is thus important to obtain compounds with high affinity for the androgen receptor.
Non-steroidal compounds with high affinity for the androgen receptor are particularly
useful since they may have different tissue distribution characteristics than steroidal
androgens and can be designed by proper choice of substituents to be more or less
selective for certain tissues. For example, an action in the brain is usually prevented
when compounds are strongly hydrophilic or carry an ionic charge.

The subject invention provides non-steroidal compounds with affinity for the androgen
receptor. These compounds are potentially useful for the treatment of androgen-
receptor related disorders or disorders which can be treated with androgens. The
compounds of the subject invention have a structure according to formula I:

3

2
x—R
R4
. A\
RS N
R1
wherein

X is S, SO or SO3;
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R' is a 5- or 6-membered monocyclic, hetero- or homocyclic, saturated or unsaturated

ring structure optionally substituted with one or more substituents selected from the
group consisting of halogen, CN, (1C-4C)fluoroalkyl, nitro, (1C-4Calkyl, (1C-
4C)alkoxy or (1C-4C)fluoroalkoxy; _

R? is 2-nitrophenyl, 2-cyanophenyl, 2-hydroxymethyl-phenyl, pyridin-2-y1, pyridin-2-
yl-N-oxide, 2-benzamide, 2-benzoic acid methy] ester or 2-methoxyphényl;

R? is H, halogen or (1C4Calkyl; ]

R! is H, OH, (1C-4C)alkoxy, or halogen;

R® is H, OH, (1C~4C)alkoxy, NH;, CN, halogen, (1C-4C)fluoroalkyl, NO;,
hydroxy(1C-4C)alkyl, CO;H, CO2(1C-6C)alkyl, or R® is NHR®, wherein R is (1C-
6C)acy! optionally substituted with one or more halogens, S(0)(1C-4C)alkyl, or
S(O)qary] optionally substituted with {1C-4C)alky! or one or more halogens, or

R® is C(O)N(R®,R?), wherein R? and R® each independently are H, (3C-6C)cycloalkyl,
or CHzR'®, wherein R" is H, (1C-5C)alky], (1C-5C)alkenyl, hydroxy(1C-3C)alky},
(1G-4C)alkylester of carboxy(1C-4C)alkyl, (1C-3C)elkoxy(1C-3C)alkyl, (mono- or
di(1C4C)alkyl)aminomethyl, {mono- or di(1C-4C)alkyl)aminocarbonyl, ora3-, 4-, 5-
or 6-membered monocyclic, homo- or heterocyclic, aromatic or non-aromatic ring, or
R*and R? form together with the N a heterocyclic 5- or 6-membered saturated or
unsaturated ring optionally substituted with (1C-4C)alkyl;

or a salt or hydrate form thereof.

In one embodiment R' is a 5- or 6-membered monocyclic, hetero- or homocyclic,
saturated or unsaturated ring structure optionally substituted with one or more
substituents selected from the group consisting of halogen, CN, CF;, nitro, methoxy,
trifluoromethoxy or methyl; R? is 2-nitrophenyl, 2-cyanophenyl, 2-hydroxymethryl-
phenyl, pyridin-2-y), pyridin-2-yl-N-oxide, 2-benzamide, 2-benzoic acid methy] ester or
2-methoxyphenyl; R’ is H, halogen or (1C-2C)alkyl; R* isH or F.

In another embodiment R’ is H, OH, (1C-4C)alkoxy, CN, halogen, (1C-4C)flnoroalkyl,
NO,, hydroxy(1C-4Calkyl, CO,(1C-6C)alkyl, or R® is NHR®, wherein RS is (1C-
6C)acyl optionally substituted with one or more halogens, S(0):(1C-4C)alkyl, or

S(O)aryl optionally substituted with (1C-4C)alkyl or one or more halogens, or
2
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" RSis C(O)N(R"® R®), wherein R® and R® each independently are H, (3C-6C)cycloalkyl,
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or CH;R’®, wherein R'® is H, (1C-SC)alkyl, (1C-5C)alkenyl, hydroxy(1C-3C)alkyl,
(1C-4C)alkylester of carboxy(1C-4C)alkyl, (1C-3C)alkoxy(1C-3C)elkyl, (mano- or
di(1C-4C)alkyDaminomethyl, (mono- or di(1C-4C)alkyl)-aminocarbonyl, or a 3-, 4-, 5-
or 6-membered monocyclic, homo- or heterocyclic, aromatic or non-aromatic ring, or
R and R® form together with the N a heterocyclic 5- or 6-membered saturated or
unsaturated ring optionally substituted with (1C-4C)alkyl.

In yet another embodiment R? is H or halogen; R* is H; R® is H, OH, (1C4C)alkoxy,
CN, F, Cl, CF3, NO;, hydroxy(1C-4C)alkyl, CO:(1C-6C)alkyl, or R® is NHR®, wherein
R® is (1C-3C)acy! optionally substituted with one or more halogens or R’ is
C(O)N(R®,R%), wherein R® and R® each independently are H, (3C-5C)cycloalkyl, or
CH,R', wherein R'® is H, (1C-5C)alkyl, (1C-5C)alkeny], hydroxy(1C-3C)alky], (1C-
2C)alkylester of carboxy(1C-2C)alkyl, (1C-3C)alkoxy(1C-3C)alkyl, (mono- or di(1C-
4C)alkyl)aminomethyl, (mono- or di(1 C-4C)alkyl)aminocarbonyl, (3C-5C)cycloalkyl,
or a 5S-membered heterocyclic ring.

In yet another embodiment X is S or SO,; R? is 2-nitrophenyl, 2-hydroxymethyl-phenyl,
2-benzamide, 2-methoxyphenyl, 2-cyanophenyl or pyridin-2-yl; R}isHorF;

R® is H, OH, (1C-2C)alkoxy, CN, F, Cl, CF3, NOz, hydroxy(1C-4C)alkyl, COx(1C-
4C)alkyl, or R® is NHR®, wherein RS is formyl, acetyl, flucroacetyl, difluoroacetyl, or
trifluoroacetyl, or R® is C(O)N(R® R®), wherein R? is H, and R’ is H, cyclopropy! or

R? is CH;R"?, wherein R is H, (1C-2C)alky], hydroxy(1C-2C)alkyl, methoxy(1C-
2C)alkyl, cyclopropyl.

In yet another embodiment X is S; R! is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl,
pyrimidin-5-yl, pyrimidin-4-yl, pyrazin-2-yl, 3-fluorophenyl, 3-cyanophenyl, or 3~
nitrophenyl; R? is 2-nitrophenyl, 2-hydroxymethyl-phenyl, 2-methoxyphenyl, 2-
cyanopheny] or pyridin-2-yl; R® is H; R® is OH, (1C-2C)alkoxy, CN, CF3, NO;,
hydroxy(1C-4C)alkyl, CO2(1C~4C)alky], or NHR®, wherein R¢ is formy], acetyl,

fluoroacetyl, difiuoroacetyl, or trifluoroacetyl.
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In yet another embodiment R’ is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl,
pyrimidin-5-yl, pyrimidin-4-yl, or pyrazin-2-yl; R? is 2-nitropheny}, or 2-
hydroxymethyl-phenyl; R? is OH, (1C-2C)alkoxy, CN, hydroxy(1C-4C)alkyl, or NHR®,
wherein R® is formy], acetyl, fluoroacetyl, difluoroacetyl, or trifluoroacetyl.

In yet another embodiment R! is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl,
pyrimidin-5-yl, or pyrimidin-4-yl; R? is 2-nitrophenyl; R® is OH, (1C-2C)alkoxy, CN, or
NHRS, wherein RS is formyl, acetyl, fluoroacetyl, difluoroacetyl, or trifluoroacetyl.

In a specific embodiment the subject invention provides the compounds 6-Methoxy-3-
(2-nitro-phenylsulfanyl)- 1-pyrimidin-5-ylmethyl-1 H-indole, 3-(2-Nitro-
phenylsulfanyl)-1-pyridin-2-ylmethyl-1 H-indole-6-carbonitrile, 3-(2-Nitro-
phenylsulfanyl)-1-pyridin-2-ylmethyl-1 H-indole-6-carbonitrile-hydrochloride, 3-(2-
Nitro-phenylsulfanyl)-1-pyrimidin-5-ylmethyl-1 H-indole-6-carbonitrile, 3-(2-Nitro-
phenylsulfanyl)-1-pyrimidin-4-yimethyl- 1 H-indole-6-carbonitrile, N-[ 1-(3,5-Difiuoro-
benzyl)-3-(2-nitro-phenylsulfanyl)- 1 H-indol-6-yl]-2-fluoro-acetamide, and N-{3-(2-
Nitro-phenylsulfanyl)-1-pyrimidin-5-ylmethyl-1 H-indo}-6-yl]-formamide.

In another embodiment X is S; R! is 3,5-difluorophenyl, pyridin-2-y}, pyridin-3-yl, 3-
fluorophenyl, 3-cyanophenyl, or 3-nitrophenyl; R? is 2-nitrophenyl, 2-hydroxymethyl-
phenyl, 2-methoxyphenyl, 2-cyanophenyl or pyridin-2-y}; R® is H;

RS is C(O)N(R® R®), wherein R® is H, and R’ is H, or CH;R"®, whereinR'? is H, (1C-
2C)alkyl, hydroxy(1C-2C)alkyl, or methoxy(1C-2C)alkyl.

In yet ancther embodiment R! is 3,5-difluoropheny), pyridin-2-yl, or pyridin-3-y};
R? is 2-nitrophenyl, or 2-hydroxymeﬂ1yl-i:henyl; R'is C(O)N(R'.R’), wherein R® is H,
and R® is CH,R", wherein R'® is H, or (IC-2C)alkyL

In a specific embodiment the subject invention provides the compound 1+3,5-Difluoro-
benzyl)-3-(2-nitro-phenylsulfanyl)-1 H-indole-6-carboxylic acid methylamide.
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In yet another embodiment X is S; R’ is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl,
3-fluorophenyl, 3-cyanophenyl, or 3-nitrophenyl; R? is 2 -nitrophenyl, 2-hydroxymethyl-
phenyl, 2-methoxypheny), 2-cyanophenyl or pyridin-2-y}; R® is H; R® is C(O)N(R"R®),
wherein R® and R? each independently are H or CH;R'®, wherein R'° is H, (1C-
5Chalkyl, (1C-5C)alkenyl, hydroxy(1C-3C)alkyl, (1C-3C)alkoxy(1C-3C)alkyl, or
(mono- or di(1C-4C)alkyl)aminomethyl.

In yet another embodiment R' is 3,5-difluorophenyl, pyridin-2-yl, or pyridin-3-yl;

R is 2-nitrophenyl, or 2-hydroxymethyl-phenyl; R? is C(O)N(R®,R®), wherein R® and
R? each independently are H, or CH;R'®, wherein R is H, (1C-5C)alkyl, hydroxy(1C-
3C)alkyl, or (1C-3C)alkoxy(1C-3C)alkyl.

In a specific embodiment the subject invention provides the compound 1-(3,5-Difluoro-
benzyl)-3-(2-nitro-phenylsulfanyl)- 1 H-indole-6-carboxylic acid dimethylamide.

In those cases that a compound of the invention contains a basic amine function, the
compound may be used as a free base or as a pharmaceutically acceptable salt such as
hydrochloride, acetate, oxalate, tartrate, citrate, phosphate, maleate or fumarate.

A compound according to the invention is a compound as defined above, a salt thereof,
a hydrate thereof or a prodrug thereof.

The terms used in this description have the following meaning:

alkyl is a branched or unbranched alkyl group, for example methyl, ethyl, propyl,
isopropyl, butyl, sec-buty], tert-butyl, hexyl, and the like,

fluoroalky! is an alky! group substituted with one or more fluotine atoms;

cycloalkyl is a cyclized unbranched alkyl group, such as cyclopropyl, cyclobutyl,

cyclopenty! and the like; i

alkeny] is a branched or unbranched alkenyl group, such as ethenyl, 2-butenyl, etc.;

alkoxy is a branched or unbranched alkyloxy group, for example methyloxy, ethyloxy,
propyloxy, isopropyloxy, butyloxy, sec-butyloxy, tert-butyloxy and the like;

fluoroalkoxy is a alkoxy group substituted with one or more fluorine atoms;

aryl is a mono- or polycyclic, homo- or heterocyclic aromatic ring system, such as
phenyl, napﬁtyl or pyridyl; 8 monocyclic ring with 6 atoms is preferred for use;

acyl is a (substituent-)carbony! group, such as an aroyl or alkanoyl;
5
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aroyl is arylcarbonyl such as a beneoyl group;

alkanoyl means a formy! or alkylcarbonyl group such as formyl, acetyl and propanoyl;
carboxy is a -COOH substituent, making the compound an organic acid;
carboxylate is a salt of a carboxyl substituent.
The prefixes (1C-4C), (2C-4C) etc. have the usual meaning to restrict the‘ meaning of
the indicated group to those with 1 to 4, 2 to 4 etc. carbon atoms;
halogen refers to fluorine, chlorine, bromine and jodine.

The androgen receptor affinity and efficacy of the compounds according to the
invention make them suitable for use in the treatment of androgen-receptor related
disorders, disorders which can be treated with androgens, and in diagnostic methods
focussed on the amount and/or location of androgen receptors in various tissues. For the
latter purpose it can be preferred to make labelled variants of the compounds according
to the invention. Typical androgen receptor-related treatments are those for male
contraception and male or female hormone replacement therapy. Thus the invention also
pertains to a method of treatment of androgen insufficiency, by administering to a male
or female human or animal an effective amount of any of the compounds of the subject
invention. The subject invention also lies in the use of any of its compounds for thie
preparation of a medicine for treating androgen insufficiency. In the context of the
invention, the term “androgen insufficiency” is to be understood to pertain to all kinds
of diseases, disorders, and symptoms in which a male or a female suffers from too low a
testosterone level, such as in hypogonadal men or boys. In particular, the androgen
insufficiency to be treated by a compound of the invention is the reduction of the
testosterone level which a male individual incurs as a result of age (the compound of the
invention is then used for male hormone replacement therapy), or when he is subject to
male contraception. In the context of male contraception, the compound of the invention
especially serves to neutralise the effect of regimens of male hormone contraception in
which a sterilitant such as a progestagen or LHRH (luteinizing hormone releasing
hormone) is administered regularly, e.g. daily, or it is used as the sole male
contraceptive substance.

Thus, the subject invention provides any one of the compounds of the subject invention
for use in therapy.

The subject invention further encompasses a pharmaceutical composition comprising a
compound of the subject invention and a pharmaceutically acceptable carrier. In an
embodiment of the subject invemtion, the pharmaceutical composition is for the
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treatment of a disorder selected from the group consisting of an androgen-receptor
related disorder, an androgen related disorder and androgen insufficiency.

The subject invention further provides a use of a compound of the invention for the
manufacture of a medicament for the treatment of androgen-receptor related disorders,
androgen related disorders and androgen insufficiency.

The subject invention further envisions a method of treating a disorder selected from the
group consisting of an androgen-receptor related disorder, an androgen related disorder
and androgen insufficiency comprising administering a pharmaceutically effective
amount of a compound according to the invention to a subject in need thereof,

The compounds of the invention may further be useful for the treatment of osteoporosis,
as well as other bone disorders, bone fraction repair, sarcopenia, frailty, skin aging,
male hypogonadism, female sexual dysfimction, postmenopausal symptoms,
atherosclerosis, aplastic anemia, muscular atrophy, lipodystrophy, reduced muscle
strenpth and function, side effects of chemotherapy, chronic fatigue syndrome, benign
prostate hyperplasia (BPH), cachexia, chronic catabolic state, cognitive impairment,

male contraception, and others.

The compounds of the invention may be administered in conjunction with esu-ogens;
progestogen and other androgens.

The compounds of the inventiori can be produced by various methods known in the art
of organic chemistry in general. More specifically the routes of synthesis as jllustrated
in the following schemes and examples can be used. In the schemes and examples the
following abbreviations were used:

DMF = dimethylformamide

mCPBA = mela chloro perbenzoic acid

THF = tetrahydofuran '

TBTU= 2—(1H—benzotriazol— -yl)-1,1,3,3-tetramethyluronium tetrafluoroborate

DIPEA = = diisopropylethylamine

EDCI = 1-(3-dimethylaminopropyl)-3- ethylcarbodnmlde hydrochloride

7

yla
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HOBt = 1-hydroxybenzottiazole

NMM = N-methylmorpholine

SPE = solid phase extraction

RP-SPE = reversed phase solid phase extraction

DMSO = dimethylsulfoxide _ .
DCM = dichloromethane r
DHT = 5a-dihydrotestosterone

NMP = 1-methyl-2-pyrrolidinone

DMS = dimethyl sulfide

With regard to nomenclature the following trivial names are used interchangeably for
substituents R' and R%:

2-pyridyl pyridin-2-yl
3-pyridyl pyridyl-3-yl
4-pyridyl pyridyl-4-yl
3,5-pyrimidyl pyrimidin-5-yl
2,4-pyrimidyl pyrimidin-4-yl
2,5-pyrazyl pyrazin-2-yl
efc.

In each of the Schemes 1-VII the meanings of the symbols correspond to the definitions
given in the previous paragraphs.

Substituted indole compounds of structure 3 were prepared in two steps from the
correctly substituted indoles of structure 1, via two different routes. In the first route a
correctly substituted indole of structure 1 is N-alkylated with a halide of type R'CH,Y,
where Y is a halogen, mesylate or tosylate, with NaH or Cs2COs as a base in DMF or
NMP at 0°C to room temperature, to give a compound of structure 2. Structure 2 is then
sulfanylated at the C-3 position of the indole ring by reaction with a sulfenyl chloride in
either CH;Cl; or diethy! ether at room tempersture, to give structure 3. In the second
route the two steps of the first route are reversed: the correctly substituted indole of
structure 1 is first sulfanylated at the C-3 position of the indole to give structure 4,
followed by N-alkylation with R'CHzY to give structure 3 (Scheme I).
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HS-R2
ql
Y CCl
R4 R3 \ R4 R3 R4 s
Pk 8. S-Rz
R1 Cl R2
RS RS = RS
N NaH or Cs,CO, N Et,0 or CH.CL, N
H 2
DMF or NMP &1 J a1 J
Structure 1 Structure 2 Stucture 3

)

B0 or CH.Cl,

Y .
R3 \ R3
RS R1 - R5
N NaH or Cs,CO, N
H . DMF or NMP J
R1
Struchure 4 Structure 3

Scheme I

Sulfoxides of structure 5 can be obtained by oxidation of the corresponding sulfide

5  (Structure 3) by reaction with e.g. 0.9 equivalents of mCPBA. Sulfones of structure 6
can be obtained by oxidation of the corresponding sulfide (Structure 3) by reaction with
e.g 3 equivalents of mCPBA (Scheme II). '

B 9 R3 |B 9
R4 5-R2 mCPBA R S-R2 mCPBA Ra 8:R2
RS (0.9 eq), 2h RS- . (3eq). Bh R \ ©
N N N
m) m) m)
Structure 5 Structure 3 Struchwre 6
Scheme IT

10
Scheme I describes the synthesis of componnds of structure 3, in which the R? group

is a phenyl ring substituted on the 2-position with either CO;Me (Structure 7), CH2OH
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(Structure 8), CO,H (Structure 9), CONHMe (Structure 10), CONH; (Structure 11) or
CN (Structure 12),

2 TR 2670 = S

Stuclum B Stuchne 7 Structure 8
LiOH
THF/water
H—
() O
"o = ML O
RS R5 \
N N
1) 1)
Structure 3 Structure 10
NH,
TBTU
DIPEA
DMF
ol
LS ~®
_ Et.N CH,Cl,
) {
FI‘IJ
Structra 11 Stuchre 12
Scheme ITIL

In the first step a substituted indole of structure 6 is sulfanylated at the 3-position with
2-(carboxymethyl)-phenylsulfeny! chloride, which was prepared from
methylthiosalicylate and chlorine gas, to give a compound of structure 7. Reduction of
the methyl ester moiety of compounds of structure 7 with LiAlH, gave the
corresponding hydroxymethyl compounds of structure 8. Saponification of the methyl

10
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ester moiety of compounds of structure 7 with lithium hydroxide gave the
corresponding carboxylic acid compounds of structure 9. The carboxylic acid moiety of
compounds of structure 9 can be converted to the corresponding carboxamide by
reaction with an amine, TBTU and DIPEA in DMF at rogm temperature. By this
5 method structure 10 was obtained when methylamine was used as the amine and
structure 11 was obtained when NHj was used as the amine. Dehydration of the
benzamide moiety of structure 11 with TH0 and triethylamine in CH2Cl; afforded the
corresponding benzonitrile compound of structure 12 (Scheme III).

10

RS R3
R4 §-R2 R4 S-R2 R4 S-R2
—~0 LIOH HO NHRSR9 0
dinxtane )
o )N EDCL, HOBt N
R1

0 N RB"'N‘
r? N, DMF Re )
TBTU, DIPEA -
Structure 13 Structurs 14 CH,CL, Structure 18
R3 R3
R4 S-Rz2 L0 Ré S-R2
0 BN.CHCL ..
HN N N

R1 / R1)

Structure 16 Struchure 17

Scheme IV

Scheme IV describes the synthesis of compounds of structure 3, in which the indole

15 ring is substituted at the 6-position with either CO;Me (Structure 13), COH (Structure
14), CONR®R? (Structure 15), CONH,; (Structure 16) or CN (Structure 17).
Saponification of the methyl ester moiety of structure 13 with lithium hydroxide
afforded the comresponding carboxylic acid of structure 14. The carboxylic acid moiety
of structure 14 can be converted to the corresponding carboxamides of structures 15 and

20 16 by reaction with an amine or amine sa]t, in the presence of EDCI and HOBt in a
mixture of NMM and DMF or in the presence of TBTU and DIPEA in CH;Cl, at room
temperature. Dehydration of the benzamide moiety of structure 16 with Tf;0 and

11
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triethylamine in CH,Cl, afforded the corresponding benzonitrile compound of structure

17 (Scheme IV).
v :
R ‘cH, Re . J°
ON Rl —» ON S uN
N NeH, DMF N N
R1 / R1 /
Structure 18 Structure 19 Structure 20
0 o
2o o Sre
% j\ ELOor
R3 Z" C CH,Cl,

Scheme V

Scheme V describes the synthesis of compounds of structure 22 containing an acylated
amine functionality on the 6-position of the indole ring. These compounds can be

10  synthesised from 6-nitro indoles of structure 18 in 4 steps. In the first step the indole of
structure 18 is alkylated on the nitrogen atom by reaction of a halide of type R'CH,Y, in
which Y is halogen, mesylate or tosylate, with NaH as a base in DMF to give
compounds of structure 19. In the second step the nitro group of structure 19 is reduced
to an amine group by SnCl; to give structure 20. Subsequent scylation of the amine

15  group with an acid chloride of type ZCOCI afforded structure 21, which was then
sulfanylated at the 3-position of the indole ring by reaction with a sulfenyl chloride in
either CH,Cl, or Et20 as a solvent, at room temperature, to give compounds of structure

12
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22. Direct sulfanylation of a compound of structure 20 with a sulfenyl chloride afforded
structure 23

In Scheme VI is decribed how methyl ethers of structure 24 can be cleaved with e.g.
BF3:'DMS in THF at room temperature to hydroxy compounds of structure 25.

Y )
THF
R1 R1
Struclure 24 Structure 25
Scheme VI

Scheme VII describes the synthesis of compounds containing either an acylaied amine
functionality (structure 28) or a sulfonamide functionality (structure 29) at the 6-
position of the indole ring. These compounds can be prepared from 6-nitro indolés of
structure 18 in 6 steps. In the first step the indole of structure 18 is alkylated on N-1 by
reaction of a halide of type R'CH;Y, in which Y is a halogen, mesylate or tosylate, with
NaH or Cs2CO;j as a base in either NMP or DMF to give compounds of structure 19. In
the second step the nitro group of structure 19 is reduced to an amine group with Fe and
NH/CI in an ethanol/water mixture to give structure 20. Subsequent acylation of the
amine group with di-fers-butyl dicarbonate afforded structure 26 which was then
sulfanylated at the 3-position of the indole ring by reaction with a sulfenyl chloride in
either CH,Cl, or Et;0 to give compounds of structure 27. Then the amide functionality
at the 6-position of the indole was cleaved with trifluoroacetic acid or HCOOH to give
amines of structure 23. These amines can be converted into amides of structure 28 by
reaction with either tnemyla.mme and an acid chloride in CH>Cl, (method a) or an acid,

TBTU and DIPEA in CH;Cl, (method b). Sulfonamides of structure 29 can be prepared
by reaction of amines of structure 23 with sulfonyl chlorides (method c). :

13
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,cH. Fe,NH,CI _d—»
ON \

N~ NaHorCs,Co, ElOHfHaO
DMF or NMP
Structure 18 Strlldum 19 S!nldllm 20
o[({CO)OtBu],
Et,N NMP
R4 5-Ra S-R2 5oy
)N HCOOH N CH'G' 'z
R1 CH,CI,

Structurs 23 smmlun r Slructum 28

. o ¢

z,icu z,/ﬁ‘on zl,so,

ELN 'ra'ru DIPEA

m!c‘!
(method a) (ll'lﬂhl:ld b) CH,CI,

(method c) R4
S-R2
,.E AL
Z‘-—-SO, N
R1
SIludum zc Structure 2¢

Scheme VII

5 The present invention also relates to a pharmaceutical composition comprising the non-
steroidal compound according to the invention mixed with a pharmaceutically
acceptable auxiliary, such as described in the standard reference Gennaro et al,
Remmington: The Science and Practice of Pharmacy, (20th ed., Lippincott Williams &
Wilkins, 2000, see especially Part 5: Pharmaceutical Manufacturing). Suitable

10  auxiliaries are made available in e.g. the Handbook of Pharmaceutical Excipients (2™
Edition, Editors A. Wade and P.J. Weller; American Pharmaceutical Association;
Washington; The Pharmaceutical Press; London, 1994). The mixture of a compound
according to the invention and a pharmaceutically acceptable auxiliary may be

14
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compressed into solid dosage units, such as pills, tablets, or be processed into capsules
or suppositories. By means of pharmaceutically suitable liquids the compounds can also
be applied as an injection preparation in the form of a solution, suspension, emulsion, or
as a spray, ¢.g. nasal spray. For making dosage umits, e.g. tablets, the use of
conventional additives such as fillers, colorants, polymeric binders and the like is
contemplated. In general any pharmaceutically acceptable additive which does not
interfere with the function of the active compounds can be used. The compounds of the
invention may also be included in an implant, a vaginal ring, a patcil, a gel, and any
other preparation for sustained release.

Suitable carriers with which the compositions can be administered include lactose,
starch, cellulose derivatives and the like, or mixtures thereof used in suitable amounts.

The dosage amounts of the present compounds will be of the normal order for
pharmaceutically active compounds, e.g. of the order of 0.001 to 50 mg/kg body weight

of the recipient per administration. The recipient can be a2 human or an animal in need of
an androgen receptor-related treatment or an androgen treatment.

186

2/
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The invention is illustrated by the following examples.

Examples

Example 1

1 -Di 1}-6- OXY-3-(2-nitro- “indole
of Scheme I, where R! = 3,5-diflu 1, R*=2-nitrophen

R’=R*=H, R’=0Me)

o

s

F

General method 1: N-alkylation of a (un)substituted indole of structure 1 to give N-
alkylated indole of structure 2, followed by 3-sulfanylation to give substituted indoles of
structure 3 (Scheme I).

(a) 1-(3.5-Difluoro- ~6-methoxy-1H-indole (Structure 2 of Scheme L where R' =

3.5-difluprophenyl, R’=R*=H, R*=OMe)
Under a nitrogen atmosphere: to a cooled (0°C) solution of 6-methoxyindole (863 mg,
5.86 mmol) in DMF (40 mL) was added NaH (60% in cil; 281 mg, 7.03 mmol) in small
portions over a 3 minute period. The resulting green suspension was stirred at 0°C for
10 min. Then 3,5-difluorobenzyl bromide (0.91 mL, 7.03 mmol) was added. The
mixture was stirred at 0°C for 1 h and then at room temperature for another 21 h. Bthyl
acetate (50 mL) was added and the mixture was washed with 3% aqueous citric acid
(3x50 mL) and brine (50 mL). The organic phase was dried (MgSO4) and concentrated
in vacuo 10 give a green oil (1.43 g). The crude product was purified over a 20 g silica
SPE cartridge (ethyl acetate/heptane 1:9) to give the title compound as a colourless oil
(1.23 g, yield = 77%). .
LCMS: 4.01 min (96.3%, MH" = 274); TLC (ethyl acetate/heptane 1:4): Ry = 0.46; 'H
NMR (CDCly): 5 3.80 (s, 3H, OCHj), 5.24 (s, 2H, NCH2Ar), 6.51 (dd, 1H,J1 =3.5 Hz, .

16
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J2 = 0.8 Hz), 6.57-6.60 (m, 2H), 6.65 (d, 1H, J = 3.1 Hz), 6.66-6.72 (m, 1H), 6.81 (dd,
IH, J1=8.6 Hz, J2=3.1 H2), 7.01 (d, 1H, J=3.5 HZ), 7.53 (d, 1H, J= 8.6 Hz).

(b) 1-(3.5-Difluoro-benzyl)-6-methoxy-3-(2-nitro-phenylsulfanyl)- 1 A-indole
0 re 3 of Scheme 1= i henyl. R?=2-
nitrophenyl, R*=R*‘=H. R’*=0OMe)
To a solution of 1-(3,5-Difluoro-benzyl)-6-methoxy-1H-indole (900 mg, 3.29 mmol) in
diethyl ether (20 mL) was added dropwise at room temperature a suspension of 2-
nitrobenzenesulfenyl chloride (627 mg, 3.31 mmol) in diethyl ether (10 mL) over a

period of 2 min. After stirring at room temperature for 1 h ethy! acetate (50 mL) was
added and the mixture was washed with saturated NaHCOj solution (2x50 mL) and

< brine (50 mL). The organic phase was dried (MgSO,) and concentrated in vacuo to give

an orange-red oil (1.54 g). The crude product was crystallised from toluene/acetone to
give the title compound as orange-red crystalline solid (900 mg, yield = 64%).

LCMS: 4.25 min (100%, MH" = 427); HPLC: 4.86 min (98.7%); "H NMR (CDCl): 5

' 3.82 (s, 3H, OCH}), 5.32 (s, 2H, NCH2AT), 6.63-6.69 (m, 2H), 6.72-6.79 (m, 1H), 6.75

(d, 1H, 1= 2.7 Hz), 6.85 (dd, 1H, J1 = 82 Hz, J2 = 2.7 Hz), 6.98 (dd, 1H, J1 =6.7 Hz,
12 = 1.2 Hz), 7.16-7.20 (m, 1H), 7.26-7.30 (m, 1H) 7.34 (s, 1H), 7.39 (d, 1H, J =82
Hz), 8.27 (dd, 1H, 31 = 8.2 Hz, 12 = 1.6 Hz).

17
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#

According to General method 1 the following compounds were prepared:

R3 -R2
R4
o
RS 'S o

R1

Table1l Compounds synthesised according to General Method 1
LCMS LCMS
ret.
Componnd Time"
number X R' R R R R Mwt (MHY) (min)
21 S 3,5-difluorophenyl  2-methoxypheny! H H OMe 41147 446 514
2 S 3,5-difluorophenyl 2-nitropheny! H H Br 47532 476 4.89
y <] S 3,5-diflucrophenyl 2-nitrophenyl H H CF3 46441 465 534*
24 8 3,5-difluorophenyl 2-nitrophenyl H H CH20H 42644 Nd 3.88"
25 S J.S-diﬂum;pluiyl 2-nitrophenyl H H Cl 43086 431 439
S0 S 3,5-difluorophemny! 2-nitropheny! H H F 41440 415 4.79
51 5 3,5-difluorophenyl 2-nitrophenyl F H H 41440 415 4.72
52 S 3,5-diflucrophenyl 2-nitrophenyl H H H 3941 397 422
53 § 3,5-diflucrophenyl 2-nitropheny! H F H 41440 415 415
54 S 3,5-difluoropheny! 2-nitrophenyl ct H H 430.86 431 5.14°
55 S 3,5-difluorophenyl 2-nitrophenyl Me H H 41044 411 5.24°
56 § 3,5-difluorophenyl 2-nitropheny] H OH H 41241 413 4.50°
60 S 3,5-difluorophenyl 2-nitropheny] H H NO2 44141 442 47
61 S 3,5-difluorophenyl 2-nitrophenyl H H OH 41241 413 4.54"
63 $ 3,5-difluorophenyl 2-nitrophenyl H H OMe 42645 274* 4.01
66 S 3,5-diffuorophenyl  2-pyridyl -N-oxide H H OMe 39843 399 396
90 S phenyl 2-nitrophenyl H H H 36043 361 4.19
91 S phenyl 2-nitropheny! H OMe H 39046 391 4.14
92 $ _ phestyl 2-nitrophenyl H H OMe 39046 391 4.12

5 &) 7min LCMS method was used, unless stated otherwise. b) 10 min LCMS method
was used. ¢) M+Cl. nd = not detected. d) =[M-S(PhNO;)]H".

18
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Example 2

ester (Compound 31 re 3 heme I where R! = 3.5-difluorophenyl. R? = 2-

pitrophenyl, R*=R*=H, R*=CO.Me)

() 1 H-Indole-6-carboxylic acid methyl ester (Structure 1 of Scheme L where R’=R*=H
R’=CQ;Me)

To a solution of 1-Indole-6-carboxylic acid (1.500 g, 9.31 mmot) in methanol (50 mL)
was added concentrated H;SOy4 (550 pL, 10.24 mmol). The mixture was stirred
overnight at reflux temperature. The mixture was then neutralised to pH 7 by addition of
saturated aqueous NaHCOj; and the mixture was extracted twice with ethy] acetate. The
combined organic layers were dried over Na;SO4 and concentrated in vacuo to give a
yellow powder. The product was recrystallised from heptane/ethyl acetate to give the
title compound as green/yellow crystals (688 mg, yield = 53%)

'H NMR (CDClL): 8 3.94 (s, 3H, CH;0CO), 6.60 (m, 1H), 7.37 (t, 1H, J = 4.7 Hz), 7.66
(d, 1H, J=8.2 H2), 7.82 (dd, 1H, J1 = 8.2 Hz, J2 = 1.0 Hz), 8.18 (5, 1H), 8.73 (s, 1H,
NH)

(b) 1-(3,5-Difluoro-benzyl)-1 H-indole-6-carhoxylic acid methyl ester (Structure 2 of
Scheme L where R' = 3,5-diflucrophenyl, R*<R*=H. R*=CO,Me) ,

Under a nitrogen atmosphere: to a solution of 1H-indole-6-carboxylic acid methyl ester

(367 mg, 2.09 mmol) in DMF (10 mL) was added NaH (60% in oil, 101 mg, 2.52

mmol) at room temperature. After stirring for 15 min 1-bromomethyl-3,5-difluoro-

benzene (325 pk, 2.51 mmol) was added and the mixture was stirred at room

température for 4 h. The reaction was quenched with 3% aqueous cifric acid (10 mL)
19
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and ethy] acetate (30 mL) was added. The mixture was washed with 3% aqueous citric
acid (3x20 mL) and brine (20 mL). The organic phase was dried (MgSOy) and
concentrated in vacuo to give a pale yellow oil (702 mg). The crude product was

- purified over a 20 g silica SPE cartridge (ethy! acetate/heptane 1:9) to give the title

compound as a colourless oil, which siowly crystallised on standing (530 mg, yield =
84%). .
LCMS: 4.08 min (99%, MH" = 302); '"H NMR (CDCls): 5 3.92 (3, 3H, CO,CHs), 5.37

(s, 2H, NCH,Ar), 6.54-6.60 (m, 2H), 6.64 (d, 1H, ] = 3.1 Hz), 6.67-6.74 (m, 1H), 7.27
(d, IH, J=3.1 Hz), 7.68 (d, 1H, J = 8.6 Hz), 7.83 (d, 1H, J = 8.6 Hz), 8.01 (s, 1H).

(c) 1-(3.5-Difluoro- 1)-3-(2-nitro-phenylsulfanyl)-1 H-indole- d
methyl ester (Compound 31 , Structure 3 of Scheme I, where R = 3,5-difluorophenyl,

R?=2-nitrophenyl, R*=R‘=H, R*=CO;Me¢)
To a solution of 1-(3,5-Difluoro-benzyl)- 1 H-indole-6-carboxylic acid methyl ester (330
mg, 1.10 mmol) in dichloromethane (30 mL) was added at room temperature a solution
of 2-nitrobenzenesulfenyl chloride (210 mg, 1.11 mmol) in dichloromethane (10 mL).
The mixture was stirred at room temperature for 4 days. The reaction mixture was
concentrated and the crude product was purificd over a 20 g silica SPE cartridge (ethyl
acetate/heptane 1:5 to 1:2) to give the title compound as a yellow solid (392 mg, yield =

* 78%).

HPLC: 4.60 min (97.8%); 'H NMR (CDCls): 5 3.93 (s, 3H, CO;CHj), 5.45 (s, 2H,
NCH,Ar), 6.63-6.69 (m, 2H), 6.74-6.80 (m, 1H), 6.88 (dd, I1H, J1 =82 Hz, 12=12
Hz), 7.18-7.23 (m, 1H), 7.26-7.30 (m, 1H), 7.57 (d, 1H, ] = 7.8 Hz), 7.58 (s, 1H), 7.89
(dd, 1H, J1 =7.8 Hz, J2=1.2 Hz), 8.12 (s, 1H), 8.28 (dd, 1H, ]1 =7.8Hz, ]2 = 1.2 Hz).

(Compound 30 , Structure 14 of Scheme IV, where R! = 3,5-difluorophenyl, R2=2-

henyl, R*=R'=
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To a solution of 1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsultfanyl)-1 H-indole-6-
carboxylic acid methy] ester (150.0 mg, 0.33 mmol) in dioxane (20 mL) and water (15
mL) was added LiOH.H;O (83.1 mg, 2.0 mmol) in 5§ ml water. The reaction mixture
was stirred overnight at 60°C. The mixture was then acidified to pH 4 by addition of
15% aqueous HC] and the mixture was extracted twice with ethy] acetate. The
combined organic layers were dried over Na; SOy and concentrated in vacue to give a
yellow powder. The product was recrystallised from heptane/ethy! acctate to give the
title compound as yellow/orange crystals (129.3 mg, y = 89%)

'H NMR (DMSO): & 5.62 (s, 2H, CH,Ar), 6.85 (dd, 1H, J1 = 8.6 Hz, J2 =br), 7.05 (m,
2H, br), 7.20 (m, 1H, br), 7.32-7.38 (m, 1H), 7.40 (4, 1H, J = 8.2 Hz), 7.44-7.50 (m,
1H), 7.68 (dd, 1H, J1=8.6 Hz, J2=br), 7.97 (s, 1H, COOH), 8.20 (s, 1H), 8.26 (s, 1H),
828 (d, 1H,] =8.2)

methylamide (Compound 47 15 of Scheme IV, whereR! = 3.5-
difluo 1, R? =2 -pitrophenyl, R*=R*=R*=H. R°*=Me
ON
)
H
AN N
0
F
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General method 2: amidation of §-carboxyl indoles of structure 14 to give 6-
carboxamideindoles of structure 15 (Scheme IV).

Under nitrogen atmosphere: to a solution of 1-(3,5-Difluoro-benzyl)-3-(2-nitro-
phenylsulfanyl)-1H-indole-6-carboxylic acid (25.1 mg, 57.0 pmol) in dry' DMF (10mL)
was added NMM (1 mL), HOBt (9.60 mg, 62.7 pmol), EDCI (12.1 mg, 62.7 ymol), and
methylammonium chloride (19.2 mg, 285 pmol). The reaction mixture was stirred
overnight at room temperature and then poured into ice water. The resulting precipitate
was filtered and the residue was washed with excess water followed by little heptane.
The product was dried in vacuo at 40°C to give the title compound as a yellow solid

(15.2 mg, y = 60%).

LCMS: 4.31 min (100.0%, MH" = 454); '"H NMR (DMSO): 5 2.80(d, 3H, 1=4.3,
CHsNHCO), 5.63 (s, 2H, CH:Ar), 6.86 (dd, 1H, J1 =82 Hz, J2 = 1.0 Hz), 7.04 (m,
2H), 7.20 (m, 1H), 7.33-7.37 (m, 1H), 7.41 (d, 1H, 8.6 HZ), 7.46-7.50 (m, 1H), 7.64 (dd,
1H,J1 =82 Hz J2=1.0 Hz), 8.15 (s, 1H), 8.25 (5, 1H), 8.27 (dd, 1H, J1 =86 Hz, J2 =
1.0 Hz), 8.40 (m, 1H, MeNHCO).
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According to General method 2 the following compounds were prepared:

x-R2

0
N
20

R1
Table2  Compounds synthesised according to General Method 2
LCMS LCMS
ret.
Compound Time"
number X R' R’ R R R MWt (MEH)  {min)
27§ 35<ifluorophemyl Znitrophenyl B H  CO(l-pyrrolidimyl) 49353 494 4.6
28 S 35difluorophenyl 2-nitrophemyl H H  CO(4-morpholinyl)  509.53 510 4.50
29  § 35difluorophenyl 2-nitrophenyl H H CO[1-{(4-methylpiperazinyl)] 522.57 523 3.1
32  § 35-difluoropbenyl 2-nitrophenyl H H CONER2 49555 496 AR
34  § 35-difluorophenyl 2mitrophenyl H H  CONHCH2(2-furanyl) 51953 520 4.7
35 8 35difluorophenyl 2-mitrophenyl H H  CONHCH2(3-pyridy}) 53055 531 394
36 S 35<difiucrophenyl . 2-nitropbenyl H H  CONHCH2CHINM=2 51056 511 390
37 8 3S5diffuorophenyl 2-nitrophenyl H H  CONHCH2CH2O0H 48349 484 421
33 S 3S-difluorophenyl Znitophenyl H H  CONHCH2CH20Mc 49752 498 448
39  § 35diflvorophenyl Z-nitophenyl H H =~ CONHCH2002Me 51150 512 431
40 8 35difivorophenyl Zmittopheny! H H  CONHCH2CONMe2 52455 525 433
41 S 35-difivorophenyl 2-nitrophenyl H H CONHCH2cPr 49353 494 475
42 S 35-difluorophenyl Znitrophenyl H H CONHCH2iPr 49555 49 485
43 8 35-difliorophenyl 2-nitrophenyl H H CONHCH2Ph 52956 530 490
44 S 35difluoropheny! Z-nitrophenyl H H CONHcPr 47950 480 457
45 S 35-difluoropheny] 2-nitrophenyl H H CONHEt 46749 468 456
46 S 35-difluorophenyl 2-nitrophenyl H H - CONHiPr 48152 482 4TI
47 8 3S5-difluorophenyl 2-pitrophenyl H H CONHMe 45347 454 431
48 S 35<difluorophenyl 2-nirophenyl H H CONHnPr 45152 482 475
49 8 35-difluorophenyl 2-nitrophenyl H H CONMe2 46749 468 430"

a) 7 min LCMS method was used, unless stated otherwise. b) 10 min LCMS method
was used.
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The title compound was prepared according to General method 2, using 51.1 mg (116
umol) carboxylic acid, 19.5 mg (128 pmol) HOBt, 24.6 mg (128 pmol) EDCI and 31.1
mg (581 pmol) ammonium chioride. The title compound was obtained as a yellow solid
(9,0 mg; 18%).

LCMS: 4.16 min (100.0%, MH" = 440); "H NMR (CDCl): & 5.46 (s, 2H, CHAr), 6.65
(m, 2H), 6.77 (m, 1H), 6.88 (dd, 1H, J1 =8.2 Hz, 12 = 1.0 Hz)), 7.21 (m, 1H), 7,29 (m,
1H), 7.51 (dd, 1H, J1 =7.8 Hz, J2=1.0 Hz), 7.57 (d, 1H, ] =7.7 Hz), 7.58 (s, 1H), 8.05
(s, IH), 8.29 (dd, 1H, J1 =8.2 Hz, J2= 1.0 Hz).

Structure 3 of Scheme I where R! =2-pyridyl, R? = 2-nitrophenyl, R>=R*=H.  R*=OMe
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.General method 3: 3-sulfanylation of a (un)substituted indole of structure 1 to give
substituted indoles of structure 4, followed by indole-N-alkylation to give N-alkylated
indole structure 3 (Scheme I).

(a) 6-M -3-(2-nitro-phenylsulfanyl)-1 H-indole { Stru 4 of Sch

= 2-nitrophenyl, R'=R’=R*=H, R*=OMe)

To a solution of 6-methoxyindole (1.5 g, 10.2 mmol) in Et;0 (100 mL) was added a
solution of 2-nitrobenzenesulfenyl chloride (1.93 g, 10.2 mmol) in 50 mL Et,O
dropwise, over a 4 minute period. The resulting yellow solution was stirred at room
temperature for 1 h. The solvent was evaporated and the crude product was purified
over a silica column (heptane/ethyl acetate 9:1) to give the title compound (3.054 g,
yield = 97%).

HPLC : 3.72 min. purity 96.7%, TLC (heptane/ethyl acetate 1:1): Re=0.6;

'H NMR (CDCl3): 5 3.87 (s, 3H, OCH3), 6,84 (dd, 1H, J1 = 7.8 Hz, 12 =3,13 Hz), 6.97
(m, 2H), 7.16 (t, 1H, ] =7.8Hz), 7.25 (t, 1H, ] =7.8Hz), 7.36 (4, 1H, J = 7.8 Hz), 7.44
(d, 1H, I =2.0 Hz), 8.26 (d, 1H, J = 7.8 Hz), 8.45 (s, 1H, NH).

To a solution of 6-Methoxy-3-(2-nitro-phenylsulfanyl)-1H-indole (1.5 g, 5 mmol) in
DMF (150 mL) was added NaH (60% in oil; 500 mg, 12.5 mmol) in small portions,

" over a 4 minute period. The resulting dark solution was stirred for 5 min. at room

temperature. Then 2-picolyl chloride hydrochloride (984 mg, 6 mmol) was added in
small portions, over a 2 minute period. During stirring at room temperature (2h) the
colour of the solution slightly changed from dark to yellow. Ethyl acetate (100 mL) was
added and the mixture was washed with 2% aqueous citric acid (2x100 mL) and water
(100 mL). The organic phase was dried (MgSO4) and the solvent was evaporated. The
crude product was purified by crystallisation (ethy! acetate/heptane) to give the title
compound (1.437 g, yield = 74%).

* HPLC : 10.3 min, purity 99.6%, TLC (heptane/ethy! acetate 1:1): Re=0.3;

I NMR (CDCls): & 3.80 (s, 3H, OCH3), 5.47 (s, 2H, NCH), 6.82 (m, 2H), 6.88 (d,
1H, ] = 7.8 Hz), 7:01 (dd, 1H, J1 = 7.8 Hz, ]2 = 1,6 H2), 7.15-7.19 (m, 1H), 7.25 (m,

25
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4
2H), 7.37(d, 1H, j = 8.6 Hz), 7.60-7.64 (m, 1H), 826 (dd, 1H,J1 = 7.8 Hz, 2= 1.6
Hz), 8.63 (d, 1H, ] = 5.88 H2).

According to General method 3 the following compounds were prepared:
R3 x-Rz2
R4
N\
R5
R1

Table3 Compounds synthesised according to General Method 3
LCMS LCMSret
Corapound Time"
nomber X R' R’ R' R® R MWt (ME+)  (min)
1 ; 2,5-difluorophenyl 2-nitophenyl H H OMe 42644 427 407
2 S 2,fluoro, 3-methylphenyl 2-nitophenyl H H OMe 42248 423 4.23
3 s 2-chlorophenyl 2-nitrophenyl H H OMe 42491 425 417
4 8 2-cyenopheny! 2-pittophenyl H H OMe 41547 416 3.97
5 s 2-Bucrophenyl 2-nitrophenyl H H OMe 40845 409 4.10
6 s 2-methyl 3-nitrophenyl Z-nitrophenyl H H OMc 44948 450 410
7 S 2-methylphenyl 2-nirophenyl H H OMe 40449 405 416
8 $ 2-nitropheny! 2-nitophenyl H H OMc 43546 436 4.08
s s 2-pyridyl 2-nitrophenyl H H OMe 391.45 1030°
1 S °  2-etrahydropyranyl 2-nitophenryl H H OMc 39848 39 4.68
12 S 2-trifluoromexhrylpheryl 2-nitrophenyl H H OMe 45846 459 429
13 8 3-(5-methylisoxazolyl) 2-nitropheiyl H H OMe 39544 396 4.66
14 8 3,4-dichlorophenyl 2-nitrophenyl H H OMe 45935 459 433
I5 s 3,5-dichlorophenyl 2-nitrophenyl H H OMe 45935 459 4.36
67 s 3-chlorophenyl 2-nitophenyl H H OMe 4249) 425 434
8- S 3-cysnophenyl 2-nirophenyl H H OMe 41547 416 392
& S 3-fluoro,S-trifluoromethylphonyl 2-nitrophenyl H H OMe 47645 477 442
7 S 3-fluoro,§-trifluoromethylphenyl  2-nittophenyl H H OMe 47645 477 427
;! S 3-flucrophenyl 2-nivophenyl H H OMe 40845 409 in
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LCMS LCMS ret.

Compound Time"
number X R R R' R B Mwt (MEH) (min)
7 s 3-methoxypheayl Znirophenyl H H OMe 42049 421 404
B s 3-methylphenyl nitophenyl H H OMe 40449 405 4.16
74 S 3-nitrophenyl Znitrophenyl H H OMe 43546 436 4.00
5 S 3-pyridyl 2niwophenyl H H OMe 39145 352 328
76 8 3-wifluoromcthyl4-chiorophenyl 2-nitrophenyl H H OMe 49290 493 433
S  3-vifloromethyloxypheryl  2-nitophenyl H H OMe 474.46 475 .43
8 S  34rifiuoromethyiphenyl  2-nimophenyl -H H OMe 45846 459 21
79 S 4-(2-methylthiazolyl) 2-nitophenyl H H OMe 41150 412 439
8 S 4(35dimethylisoxazolyl)  Zniophemyt H H OMe 409.46 410 449
81 8 4~chlorophenyl Zgimophenyl H H OMc 42491 425 422
22 s 4-cyanopheny! 2nitophenyl H H OMe 41547 416 393
8 S 4-fluoropheny] Znittophenyl H H OMc 40845 409 407
B4 S 4-methoxyphenyl 2-nitophenyl H H OMe 42049 421 4.03
8 S 4-methylphenyl Znitophenyl H H OMe 40449 405 419
% 8 4-morpholinyl 2nitophenyl H H OMe 413.50 414 3.54
87 S 5-(2-chlorothiazolyl) Znitophenyl H H OMe 43192 432 461
38 S 5-Q-chlorothiophenyl) nitophenyl H H OMe 43093 431 492
39 S cyclohexyl 2-nitrophenyl H H OMe 396.51 397 5.11

a) 7 min LCMS method was used unless stated otherwise. b) a 20 min run on an HPLC

system was used.
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4
Example 7
-Difl benzyl)-6-methoxy-3-(pyridin-2-visul -1H-indole {Compound 65
3 of Scheme L where R! = 3 5-difl 1. R?=2.-pyridyl. R*=R*=H
R'*=OMe) :

\ %s@

F l
F

Under a nitroger atmosphere: to a cooled (-10°C) solution of 2-mercaptopyridine (25
mg, 0.22 mmol) in CCL, (2 mL) was passed Cl,-gas during a period of 1 minute. The
solvent was evaporated and a solution of 1-(3,5-Difluoro-benzy])-6-methoxy-1H-indole
(25 mg, 0.09 mmol) in Et;O (2 mL) was added dropwise. The reaction mixture was
concentrated and the crude product was purified by preparative LCMS to give the title
compound (7.77 mg, yield = 23%).
LCMS : 3.95 min (100%, MH" 383); TLC (heptane/ethyl acetate 1:1): Rr=0.6;
H-NMR (CDCl3) : 52.23 (s, 1H, NH), 3.82 (s, 1H, OCH3), 6.65 (m, 2H), 6.73 (d, 1H, J
=2.7 Hz), 6.73-6.78 (m, I1H), 6.80 (d, 1H,J=7.8 Hz), 6.87 (dd, 1H, J1 =7.8Hz, )2 =
1.6 Hz), 7.00 (ddd, 1H, J1 = 9.8 Hz, J2 = 4.7 Hz, I3 = 0.8 H2), 7.35 (5, 1H), 7.42 (ddd,
1H, J1 =J2 = 7.8 Hz, J3 = 1.6 H2), 7.50 (d, 1H, 8.6 HZ), 8.46 (d, 1H, J = 4.7 H2).

Example 8

2- -Difluorg- 1}-6-methoxy-1H-indol-3-yisulfanyl]-phenyl }-methanol
und 16 . Structure 8 of Scheme HII. where R' = 3.5-diflucrophenyl, R¥*=R*=

R¥=OMe

28



10

16

25

WO 2004/041782 oH B PCT/EP2003/050783

ter (Compound 19 cture 7 of Scheme here R =3.5-di

R’<R=H, R’=0Me)
Chlorine gas was bubbled through CCl (5 mL) at -10°C for 3 min. Then a solution of
methylthiosalicylate (91 pL, 0.66 mmol) in CCL; (2 mL) was added. The mixture was
stirred at -10°C for 5 min and then at room temperature for 15 min. The mixture was
concentrated and redissolved in CH;Cl; (5 mL). To this solution a solution of 1-(3,5-
Difluoro-benzyl)-6-methoxy-1H-indole (121 mg, 0.443 mmol) in CH;Cl; (3 mL)) was
added dropwise. The mixture was stirred at room temperature for 2 h and was
concentrated. The crude product was purified by column chromatography (ethyl
acetate/heptane 1:9) to give the title compound as a white solid (161 mg, 83% yield).
LCMS: 4.72 min (MH" = 440); '"H-NMR (CDCls) : 5 3.82 (s, 3H, ArOCH3), 3.99 (s,
3H, CO,CH3), 5.30 (s, 2H, CH;Ar), 6.62-6.69 (m, 2H), 6.71-6.77 (m, 2H), 6.83 (dd, 1H,
J1 =8.6 Hz, J2 = 2.4 Hz), 6.87 (dd, 1H, J1 = 8.4 Hz, J2 = 1.2 Hz), 7.06-7.11 (m, 1H,
7.15-7.20 (m, 1H), 7.30 (s, 1H), 7.44 (d, 1H, ] = 8.6 Hz), 8.02 (dd, 1H, J1 =8.0Hz, )2 =
1.2 Hz).

b) {2-{1-(3.5-Difluoro-benzyl)-6-methoxy-1H-indol-3-ylsulfanyl]-phenyl }-methanol

(Compound 16 . Structure 8 of Scheme I, where R' =3,5-difluorophenyl, R*=R*<H,
R’=OMe)

Under a nitrogen atmosphere: to a solution of 2-[1-(3,5-Difluoro-benzyl)-6-methoxy-

1 H-indol-3-ylsulfanyl)-benzoic acid methyl ester (13.5 mg, 0.031 mmol) in THF (2 mL)
was added LiAIH, (1.0 M in THF, 0.040 mL, 0.040 mmol). The mixture was stirred at
room temperature for 3 h. Then ethyl acétate (25 mL) was added and the mixture was
washed with 3% aqueous citric acid (2x25 mL) and brine (25 mL). The organic phase
was dried (MgS80O,) and concentrated to give a colourless oil (15 mg). The crude product

29
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was purified by prep. HPLC to give the title compound as a colourless oil (5.6 mg, 44%
yield).

LCMS: 4.47 min (95.6%, MH" = 412); '"H-NMR (CDCl;) : 5 3.49 (s, 1H, OH), 3.81 (3,
3H, OCHs), 4.92 (s, 2H, CH,0H), 5.28 (s, 2H, CH,Ar), 6.62-6.66 (m, 2H), 6.70-6.77
(m, 2H), 6.83 (dd, 1H, J1 = 8.8 Hz, J2 =2.4 Hz), 6.89 (dd, 1H, J1 =8.0 Hz, J2=12
Hz), 7.02-7.07 (m, 1H), 7.08-7.13 (m, 1H), 7.29 (s, 1H), 7.38 (dd, 1H, 1 =8.0 Hz, J2 =

1.2 Hz), 7.44 (d, 1H, J = 8.8 H2).
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Example 9

cture 11 of Scheme IIT, where R' = 3.5-diftu h R3=R% S=OMe

0 of Scheme M1, where R' = 3_5-diflu ], R=R*=H R=0OMe

To a solution of 2-[1-(3,5-Difluoro-benzyl)-6-methoxy-1H-indol-3-ylsulfanyl]}-benzoic
acid methyl ester (97 mg, 0.221 mmol) in THF (10 mL) was added a solution of
LiOH-H;0 (71 mg, 1.69 mmol) in water (10 mL). The mixture was stirred at room
temperature for 17 h and then at 60°C for 24 h and was then acidified with 3% agqueous
citric acid. Ethyl acetate (50 mL) was added and the mixture was washed with 3%
aqueous citric acid (2x50 mL) and brine (50 mL). The organic phase was dried
(MgS0O,) and concentrated to give a yellow solid (104 mg). The crude product was

. recrystallised from ethyl acetate/heptane to give the title compound as a yellow powder

(49 mg, 52% yield).
LCMS: 4.37 min (MH* = 426); "TH-NMR (CDCL) : 5 3.77 (s, 3H, OCHa), 5.51 (s, 2H,
CH;zA1), 6.69 (d, 1H, J = 8.0 Hz), 6.76 (dd, 1H, J1 = 8.4 Hz, J2 = 2.4 Hz), 6.98-7.04 (m,
2H), 7.11-7.15 (m, 1H), 7.16-7.25 (m, 4H), 7.83 (s, 1H), 7.92 (dd, 1H, J1 = 8.0Hz, }2=
1.6 Hz).

General method 4: Reaction of an amine with a carboxylic acid of structure 9, with
TBTU and DIPEA, to give amides of structure 3, in which R?= phenyl-2-carboxamide,
exemplified by compounds of structure 10 and 11 (Scheme III).

4
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Through a solution of 2-[1-(3,5-Diflucro-benzyl)-6-methoxy- 1 H-indol-3-ylsulfanyl]-
benzoic acid (36 mg, 0.085 mmol), TBTU (28 mg, 0.087 mmol) and DIFEA (30 pL,
0.172 mmol) in DMF (1 mL) was bubbled NH, gas for 10 min. The mixture was then
stirred at room temperature for 3 days. Then 3% aqueous citric acid (0.4 mL) was added
and the crude reaction mixture was purified over a RP-SPE cartridge (2g sorbent; 25%
agueous methanol to 100% methanol) to give a white solid (34 mg). The crude product
was purified by column chromatography (ethy! acetate) to give the title compound as a
colourless oil, which solidifies on standing (31 mg, yield: 86%).

LCMS: 4.20 min (MH* = 425); '"H-NMR (CDCL) : 5 3.81 (s, 3H, OCH3), 5.39 (s, 2H, .
CH,Ar), 6.05 (s, br, 1H, NH), 6.28 (s, br, 1H, NH), 6.61-6.67 (m, 2H), 6.70-6.72 (m,
1H), 6.73-6.77 (m, 1H), 6.83 (dd, 1H, J1=8.8 Hz, ]2=2.0 Hz), 6.92 (dd, 1H, J1 =8.0
Hz, J2 = 1.2 Hz), 7.07-7.17 (m, 2H), 7.31 (s, 1H), 7.45 (d, 1H, ] = 8.8 H2), 7.60 (dd,
1H, J1=8.0 Hz, J2 = 1.2 Hz).

Example 10
2-[1-(3.5-Diflu
Compound 17, Structure 10 of Scheme I where R = ifluoroph RI=R*=
R’*=OMe)
H
N—
(o
S
oI
N
F\Ej

According to general method 4 compound 17 was synthesised from methylamine.
LCMS: 4.07 min (MH" = 439).
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Example 11

To a cooled (0°C) solution of 2-[1 -(3,5-D1ﬂuoro-bmzyl)—6-methoxy—lH-mdol-S-

'ylsulfany1)-benzamide (8 mg, 0.019 mmol) and Et;N (10 L, 0.072 mmol) in CH:Cl;

(1.5 mL) was added szO (6 pL, 0.036 mmol). The mixture was stirred at 0°C for2 h

‘and then at room temperature for 22 h. Water (25 mL)) was added and the mixture was

extracted with CHaClz (2x25 mL). The combined organic phases were dried (NazS0q)
and concentrated to give a brown oil (25 mg). The crude product was purificd by
column chromatography (ethyl acetate/heptane 1:2) to give the title i:ompbund as a pale
pink oil (3 mg, yield: 39%).

LCMS: 4.57 min (MH" = 407); 'H-NMR (CDCls): 5 3.82 (s, 3H. OCHj), 5.30 (s, 2H,

" CHzAr), 6.62-6.67 (m, 2H), 6.71-6. 73 (m, 1H), 6.74-6.78 (m, 1H), 6.86 (dd, 1H, J1 =

8.8 Hz, J2 = 2.0 Hz), 691 (d, IH, J = 8.4 Hz), 7.11-7.15 (m, 1H), 7.26-7.30 (m, 1H),
7.37 (s, 1H), 7.46 (d, 1H, J = 8.8 Hz), 7.57-7.60 (m, 1H).

Enmple 12

(Compound 26, Structure 17 of Scheme IV, where R = 3,5 -difluorophenyl, R* =
nitrophenyl, R’=R‘-—ﬂ)
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‘ O,N
Weon®

s

F

To 2 cooled (0°C) suspension of 1-(3,5-Difluaro-benzyl)-3-(2-nitro-phenylsulfanyl)-1 H-
indole-6-carboxylic acid amide (15 mg, 0.034 mmol) and EtsN (10 pL, 0.072 mmol) in
CH:Cl; (1.5 mL) was added Tf20 (13 uL, 0.077 mmo?). The mixture was stirred at 0°C
for 2 h and then at room temperature for 20 h, Water (25 mL) was added and the
mixiure was extracted with CH,Cl; (2x25 mL). The combined organic phases were
dried (Na;SO) and concentrated to give the title compound as a yellow solid (13 mg,
yield: 91%).

LCMS: 4.55 min (MH" = not detectable); 'H-NMR (CDCl;): 8 5.42 (s, 2H, CH,AD),
6.63-6.69 (m, 2H), 6.78-6.85 (m, 2H), 7.21-7.25 (m, 1H), 7.28-7.33 (m, 1H), 7.44 (dd,
1H, J1 = 8.4 Hz, J2 = 1.2 H2), 7.62 (d, 1H, J = 8.4 Hz), 7.66 (s, 1H), 8.29 (dd, 1H, J1 =
8.4 Hz, )2 = 1.6 Hz).

Example 13
13,5-Diflu enzyl)-6- -3-{2-nitro-benzenesulfinyl)-1.H-indole (Compoun
64. Struc e IL where R} = 3. 5-difluorophenyl, R? = 2-nitrophenyl

R*=R*=H, R*=OMe)

o
O
S
29y
o
N
F ﬁ
F
To a solution of 1-(3,5-Difluoro-benzyl)-6-methoxy-3-(2-nitro-phenylsulfanyl)-1 H-
indole (40 mg, 0.09 mmol) in CH:Ch (4 mL) was added meta-chloroperbenzoic acid

(14.5, 0.08 mmol). The solution was stirred at room temperature for 2 h. The solvent
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was evaporated and the crude product was purified by prep LC-MS to give the title

compound (14.3 mg, yield = 34%).

HFLC : 4.13 min, purity 100%; TLC (heptane/ethyl acetate 1:1) : Rf= 0.4; 'THNMR
(CDCl3): §3.66 (s, 3H, OCH3) 5.12 (s, 2H), 6.57 (m, 3H), 6.75 (m, 2H), 7.47 (d, 1H, )
= 7.8 Hz), 7.52 (s, 1H), 7.66-7.70 (m, 1H), 828-8.32 (m, 1H), 8.23 (dd, 1H, J1=7.8

Hz, J2 = 1.9 Hz), 8.80 (dd, 1H, J1 = 7.8 Hz, J2 = 3.1 H2).
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Example 14 s
1-(3,5-Di bengzyl}-6-meth -nitro- ul 1LH-indol mpou

R*=R*=H. R*~0M
e
N
F

o

F

To 2 solution of 1-(3,5-Difluoro-benzyl)-6-methoxy-3-(2-nitro-phenylsulfanyl)-1 -
indole (40 mg, 0.09 mmol) in CH;Cl; (4 mL) was added meta-chloroperbenzoic acid
(46.5 mg, 0.27 mmol). The solution was stirred at room temperature for 6 h. The solvent

. was evaporated and the crude product was purified by LC-MS to give the title

compound (14.5 mg, yield = 34%).
HPLC: 4.38 niin. purity 100%; TLC (heptane/ethyl acetate 1:1) : Rf = 0.6; 'HNMR
(CDCL): § 3.71 (s, 3H, OCH3), 5.25 (s, 2H), 6.58 (d, 1H, ] =3.1), 6.62 (m, 1H), 6.07-
6.11 (m, 1H), 6.88 (dd, 1H, J1 = 7.8 Hz, J2=3.1 Hz), 7.63 (m, 4H), 7.72 (d, 1H, J = 7.8
Hz), 7.83 (s, 1H), 8.37 (dd, 1H, J1 =7.8 Hz, ]2 = 1.9 Hz).

Example 15

To a solution of 6-Methoxy-3-(2-nitro-phenylsulfanyl)-1-pyridin-2-ylmethyl-1H-indole
in methylene chloride was passed HCI-gas till the organic salt crystallised. The title
compound was isolated by filtration.
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LC-MS : 4.04 min (MH" =392); 'H NMR (DMSO): 5 3.78 (s, 3H, OCH3), 5.78 (s, 2H,
NCH)), 6.77 (dd, 1H, J1 = 7.8 Hz, J2 = 2.0 Hz), 6.93 (dd, 1H, J1 = 7.8 Hz, J2 = 0.8 Hz),
7.22(d, 1H, J= 7.8 H2), 7.26 (d, 1H, ] = 2.0 Hz), 7.34 (m, 2H), 7.48-7.52 (m, 1H), 7.59 -
(¢, 1H, )= 7.0 Hz), 7.96 (s, 1H), 8.08 (1, 1H, ] = 7.0 Hz), 8.27 (dd, 1H,J1 = 7.8 Hz, ]2 =
1.6 Hz), 8.74 (d, 1H, ] = 6.7 Hz).

Example 16

1«(3.5-Difluoro-benzyl)-3-(2-nitro-ph Ifanyl)-1H=-indol-6-ylamine (Compound 57
Structure 23 of Scheme V, where R = 3 5-difl enyl. R?=2-nitropheny! '
Ri=R'=1)

a) -Dj -benzyl)-6-nitro-1H-indole (Structure 19 of Scheme V, where R =
3,5-difluorophenyl, R*=R*=H)
To a solution of 6-nitroindole (162 mg, 1.0 mmol) in DMF (4 mL) was added NaH
(60% dispersion on oil; 80 mg, 2.0 mmol). The resulting dark solution was stirred at
room temperature for 15 minutes. 3,5-difluorobenzyl bromide (129 uL, 1,1 mmol) was
added. The reaction mixture was stirred ovemnight, poured into acidified water and
extracted twice with ethyl acetate. The combined organic layers were dried over Na;SO,
and concentrated in vacuo.
The product was purified over a SiO2 column (heptane/ethyl acetate 9:1) to give the title
compound as a yellow solid (270 mg, yield = 94%).
LCMS: 5.54 min (100.0%, MH" = 289); 'H NMR (CDCL): & 5.40 (s, 2H, CHzAr), 6.58
(m, 2H), 6.71 (d, 1H, J = 3.5 H2), 6.75 (m, 1H), 7.26 (s, 1H), 7,41 (d, 1H, J =3.5 H2),
7.71 (d, 1H, J=8.3 Hz), 8.05 (dd, 1H,J1 = 8.3 Hz, J2=2.0Hz), 8.21 (d, 1H,J=2.0
Hz). .

b) 1-(3.5-Difluoro-benzyl)-1H-indol-6-ylamine (Structure 20 of Scheme V, whereR! =
3.5-difluorophenyl, R3=R‘=H)
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To a solution of 1-(3,5-Difluoro-henzyl)-6-nitro-1 H-indole (144 mg, 0.5 mmol) in
ethanol (20 mL) was added hydrochloric acid 37% (80 pL) and SnCl2.2H;0 (600 mg).
The reaction mixture was stirred at 60 °C for 40 h and was then concentrated in vacuo.
The residue was poured into ethyl acetate and a concentrated NaHCOs-solution was
added. The two-laycr phase system was filtered over decalite to get rid of the tin salts
and the filtrate was twice extracted with ethy] acetate. The combined organic layers
were dried over Na;SOy and concentrated in vacuo. The product was purified over a
SiO; column (heptane/ethy] acetate 9:1) to give the title compound as a colourless oil
(89 mg, yield = 69%).

LCMS: 3.20 min (97.7%, MH" =259); '"H NMR (CDCL): 5 5.12 (s, 2H, CHzAr), 6.52
(m, 2H), 6.56 (d, 1H, J = 3.5 Hz), 6.63 (m, 1H), 7.97 (dd, 1H, J1 = 8.3 Hz, J2= 2.0 Hz),
7.13(d, 1H, J=3.5Hz), 7,17 (d, 1H, J=2.0 Hz), 7.55(d, 1H, ] = 8.3 Hz).

c) 1-«3.5-Difluoro-benzy|)-3-(2-nitro-phenylsulfanyl)-14-indol-6-ylamine (Compound
57, Structure 23 of Scheme V, where R' = 3,5-difluorophenyl, R? = 2-nitrophenyl,
R3=R‘=! D

To a solution of 1-(3,5-Difluoro-benzyl)- 1 H-indol-6-ylamine (25 mg, 0.1 mmol) in
DCM (4 mL) was added 2-nitrobenzenesulfenyl chloride. The resulting yellow solution
was stirred at room temperature for 1 hour. The mixture was concentrated in vacuo and
purified over a SiO; column (heptane/ethyl acetate 9:1) to give the title cornpound as an
orange solid (11.6 mg, yield = 28%).

LCMS: 5.11 min (100.0%, MH' =412); THNMR (CDClj): 8 5.22 (s, 2H, CH:Ar), 6.56
(m, 2H), 6.65 (m, 1H), 6.84 (dd, 1H, J1 =8.2 Hz, 12= 1.2 Hz), 7.00 (dd, 1H, J1=8.2
Hz, J2=1.2Hz), 7.19 (m, H), 7.30 (d, 1H, ] = 1.2 Hz), 7.31 (s, 1H), 7.37 (d, 1H, ] =
8.2 Hz) 7.49 (m, 1H), 8.27 (dd, 1H, J1 = 8.2 Hz, J2 = 1.2 Hz).
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Example 17

Compound 58, Structure 22 of Scheme V, where R' = 3.5-dil h =2-
nitrophenyl, R*=R‘=H. Z = methyl)

General method 5: Reaction of an acid anhydride with a 6-aminoindole of structure 20
to give compounds of structure 21, followed by sulfanylation of the indole 3-position to
give compounds of structure 22 (Scheme V).

a) N-[1-(3.5-Difluoro-benzyl) -1H-indol-6-yI]-acetamide (Structure 21 of Scheme V
where R' = 3.5-difluorophenyl, R*=R*=H, Z = methyl

To a solution of 1-(3,5-Difluoro-benzyl)-1H-indol-6-ylamine (25 mg, 0.1 mmol) in
DCM (4 mL) was added pyridine (25 pL) and acetic anhydride (9.8 juL, 0.11 mmol) and
stirred overnight at room temperature. The reaction mixture was poured into 10 mL of
water gnd neutralised with NaHCO; and extracted twice with DCM. De combined
organic layers were dried over Na;SO, and concentrated in vacuo to give the crude
compound as a off white solid (23.3 mg, yield = 84%). The product was used without
further purification. :

LCMS: 4.10 min (97.4%, MH"* = 301); '"H NMR (CDCly): § 2.18 (s, 3H, CH:CON),
5.28 (s, 2H, CHaAr), 6.53 (d, 1H, J = 3.1), 6.58 (m, 2H), 6.68 (m, 1H), 6.87 (dd, 1H, J}
= 8.3 Hz, 2= 1.6 Hz), 7.07 (d, 1H, ] = 3.1 Hz), 7,55 (d, 1H, J = 8.3 Hz), 7.90 (s, 1H).

nitrophenyl, R*=R*=H, Z = methyl)
To a solution of.)\;-[l -(3,5-Difluoro-benzyl)-1H-indo}-6-yl]-acetamide (23.3 mg, 0.08

mmol) in diethyl ether (4 mL) was added 2-nitrobenzenesulfenyl chloride (14.7 mg,
39
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0.09 mmol). The resulting yellow,solution was stirred overnight at room temperature.
The mixture was concentrated i vacuo and purified over a SiO> column (heptane/ethy!
acetate 9:1) to give the title compound as a yellow solid (35.0 mg, yield = 96%).
LCMS: 426 min (98.6%, MH" = 454); 'H NMR (DMSO): 5 2.03 (s, 3H, CHsCON),
5.51 (s, 2H, CH;Ar), 6.89 (dd, 1H, ] = 8.3 Hz, J2 = 1.2 Hz), 6.95 (m, 2H), 7.17 (dd, 1H,
J1=8.3 Hz, ]2 =2.0 H2), 7.19 (m, 1H), 7.27 (d, 1H, J = 8.3 H2), 7,34 (m, 1H), 7.49 (m,
1H), 797 (d, 1H, 3= 1.2 Hz), 8.02 (s, 1H), 8.27 (dd, 1H, J1 = 8.3 Hz, J2 = 1.2 Hz).

acetamide (Compoun cture 22 of Scheme V, where R! = 3.5-difl henyl
2 = 2-nitrophenyl, R*=R*=H., Z = trifluoromethyl
ON
F,cJLN N
H
F
F

According to General method 5, step a): N-[13,5-Difluoro-benzyl)-1H-indol-6-yl}-

. 2,2,2-trifluoro-acetamide was prepared using 1-(3,5-Difluoro-benzyl)-1H-indo}-6-
ylamjne (17.7 mg, 69 pmol), pyridine (17 pL) and trifluoroacetic anhydride (9,68 pL,
70 pmol). The compound was purified over a SiO; column (heptane/ethyl acetate 9:1) to
give the title compound as a white solid (10.9 mg, yield = 61%).

LCMS: 4.41 min (82.1%, MH" = 355)

According to General method 5, step b): N-[1-(3,5-Difluoro-benzyl)-3-(2-nitro-
phenylsulfanyl)-1H-indol-6-y1])-2,2,2-trifluoro-acetamide was prepared using N-[1-(3,5-
Difluoro-benzyl)-1H-indol-6-yl]-2,2,2-trifluoro-acetamide (10.9 mg, 31 pmol) and 2-
nitrobenzenesulfenyl chloride (5.7 mg, 37 umol). The compound was purified over an
HPLC column (MeCN/H,0) to give the tifle compound as a yellow solid (10.2 mg,
yield = 65%). '

LCMS: 4.65 min (89.0%, MH" = 508); 'H NMR (DMSO): 3 5.56 (s, 2H, CHzAr), 6.87
(dd, 1H, J=8.3 Hz, ]2 = 1.2 Hz), 7.01 (m, 2H), 7.20 (m, 1H), 7.35 (m, 1H), 7.37 (dd,
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1H, 11 =8.3 Hz, J2=2.0 Hz), 7.39 (d, 1H, J =8.3 Hz), 7.49 (m, 1H), 7,50 (d, 1H, ] =
2.0 Hz), 8.15 (s, IH), 8.28 (dd, 1H, J1 = 8.3 Hz, J2 = 2.0 Hz).

Example 19

flu ide, structure 28 of Scheme VII. where R! = 3.5-difluoroph =2.
henyl. R*>=R*=H_Z'= monofluocromethyl.

To a solution of 6-nitro-1H-indole (19.5 g, 120 mmol) in NMP (500.mL) was added at 0
°C cesium carbonate (39.1 g, 120 mmol). After stirring for 30 min at 0 °C 3,5-
difluorobenzy! bromide (30.0 g, 144 mmol) was added and the mixture was allowed to
warm to room temperature and stirred for 18 hrs. The mixture was poured into saturated
aqueous ammonium chloride (1 L) and extracted with ethyl acetate (2 x 500 mL). The
combined organic layers were washed with HxO (2 x 500 mL) and brine (500 mL) and
dried (Na280,) and concentrated to give the title compound (65 'g. yellow solid) which
was used without furter purification,

5-Difluo 1)}-1H-indol-6-ylami f Scheme where R!

= 3,5-difluorophenyl, R*=R’=R‘=H.

EtOH 96% (1L) was added to 1-(3,5-difluoro-benzyl)-6-nitro-1H-indole and the

mixture was stirred at 60 °C until all material was dissolved. 37% HCI (37 mL) wes
added followed by tin(II)chloride dihydrate (268 g, 1.19 mol) and stirring was

contimued at 60 °C for 18 hrs. After the mixture was cooled to room temperature the
solvent was removed under reduced pressure. Ethyl acetate (800 mL) was added and the
mixture was poured into saturated aqueous NaHCO; (1 L) and filtered over kieselguhr.
The layers were separated and the organic layer was washed with H20 (2 x 500 mL) and
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brine (500 mL), dried (N2;SO,) and concentrated to afford the the title compound (54 g,
brown oil/solid) which was used without further purification.

c) [1-(3.5-Difl 1)-1H-indol-6-yI]-carbamic acid tert-b ter. cture 26
of Scheme VII, where R' =3,5-difluorophenyl, R>=R*=R*=H.
1-(3,5-Difluoro-benzyl)-1.H-indol-6-ylamine was dissolved in NMP (1 L)‘and
triethylamine (34 mL, 242 mmol) was added followed by di-tert-butyl dicarbonate (53
£. 242 mmol) and the mixture was stirred at room temperature for 18 hrs. The mixure
was poured into saturated aqueous NaHCO; (1.5 L) and extracted with ethyl acetate (3 x
750 mL). The combined organic layers were washed with H;0 (1 L) and brine (1 L),
dried (Na2SO,) and concentrated. The crude product was purified using column
chromatography (heptane/ethyl acetate 4:1) to afford the title compound (39 g, 109
mmol, 91% (three steps), white solid).

-buty] cture 27 of Scheme VI, where R' = 3.5-difluorophenyl, R? = 2-
SRi=H.

To a solutian of [1-(3,5-difluoro-benzyl)-1 H-indol-6-yl]-carbamic acid ferz-butyl ester
(39 g, 109 mmol) in diethylether (750 mL) was added 2-nitrobenzenesulfenyl chloride
(20.4 g, 109 mmol) and the reaction mixture was stirred at room temperature for 18 hrs.
The mixture was poured into saturated aqueous NaHCO; (1 L) and extracted with ethyl
acetate (2 x 300 mL). The combined organic layers were washed with H>O (400 mL)
and brine (400 mL), dried and concentrated to afford the title compound (56 g, yellow
solid) which was used without further purification.

e) 1-(3.5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- 1 H-indol-6-ylamine, structure 23
of Scheme VII, where R' = 3.5-difluorophenyl, R?=2-nitrophenyl, R*=R*<H,
[1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)-1 H-indol-6-yl}-carbamic acid fert-
butyl ester was dissolved in CH;Cl; (1 L) and under nitrogen atmosphere frifluoroacetic
acid (48 mL, 624 mmol) was added dropwise at room temperature. After stirring for 1 h
another portion of trifluoroacetic acid (48 mL, 624 mmol) was added and the reaction
mixture was stirred for an additional hour. The mixture was diluted with CH3Cl, (500
mL.) and H;0 (1 L) and 3N NaOH solution was added until the pH of the mixture was
11-12. The layers were separated and the organic layer was washed with H;O (500 mL)
and brine (500 mL), dried (Na;SO4) and concentrated to afford the crude product. The
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product was purified using column chromatography (heptane/ethylacetate 1:1) to give
the title compound (28 g, 68 mmol, 63 % (two steps), red/brown solid).

General method 6: Reaction of an acid chloride (method &), carboxylic acid (method b)
or sulfonyl chloride (method c) with a 6-aminoindole of structure 23 to give compounds
of structure 28 and 29 (Scheme VII).

Method a, b and ¢ can all be carried out using the same procedure which is examplified

below for method a

To a solution of 1-(3,5-difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)-1.H-indol-6-ylamine
(300 mg, 0.73 mmol) in CH;Cl; (7 mL) was added at 0 °C triethylamine (0.12 mL, 0.87
mmol). Subsequently monofluoroacetyl chloride (50 pL, 0.73 mmol) was added and the
mixture was stirred at room temperature for 18 hrs. The mixture was concentrated and
purified using flash column chromatography (CH2Cl/MeOH 99:1) to afford compound
97 (317 mpg, 0.67 mmol, 92%, yellow solid).

"HNMR (DMSO) 5 4.82 (s, 1H), 5.03 (s, 1H), 5.52 (s, 2H), 6.89 (dd, 1H, J1 = 7.6 Hz,
J2 = 1.1 Hz), 6.98-7.01 (m, 2H), 7.20 (1t, 1H, J1 = 9.5 Hz, J2 = 3.0 HZ), 7.28-7.32 (m,
2H), 7.33-7.37 (m, 1H), 7.46-7.51 (m, 1H), 7.98 (s, 1H), 8.08 (s, 1H), 827 (dd, 1H, J1 =
7.6 Hz, J2 = 1.1 Hz), 10.15 (s, 1H).

According to general method 6 the following compounds were prepared:

2.2-difluoro-acetamide, structure 28 of Scheme VI, where R! = 3,5-difluorophenyl,

R?= 2-nitrophenyl, R>=R*=H, Z'= difluoromethyl. Method a was used.

'H-NMR (DMSO): 5 5.55 (s, 2H), 6.23-6.50 (m, 1H),

ON
F)jﬁ a f‘b 6.88 (dd, 1H, J1 =7.6 Hz, J2 = 1.1 Hz), 6.97-7.03 (m,
N

F 2H), 7.20 (it, 1H, J1 = 9.5 Hz, J2 =3.0 Hz), 7.30-7.38
F (m, 3H), 7.46-7.51 (m, 1H), 7.98 (d, 1H, J = 1.1 Hz),
8.12 (s, 1H), 8.28 (dd, 1H, J1 = 7.6 Hz, J2= 1.1 Hz),
F 10.80 (s, 1H).
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Com d 99: N-[1- Dj

propionamide, structure 28 of Scheme VII, where R' = 3,5-difluoropheny], R*=2-
nitrophenyl, R>=R*=H, Z'= ethy]. Method b was used.

-(2-ni fanyl)-1H-indol

'H-NMR (DMSO): 5 1.07 (t, 3H, ] = 7.6 Hz), 2.31 (g,
2H, J = 7.6 Hz), 5.51 (s, 2H), 6.89 (dd, 1H, J1 = 7.6 Hz,
J2 = 1.1 Hz), 6.93-6.97 (m, 1H), 7.16-7.23 (m, 3H), 7.27
(4, 1H, ] = 8.4 Hz), 7.32-7.37 (m, 1H), 7.46-7.51 (m,
1H), 8.01 (d, 1H, J = 1.1 Hz), 8.02 (s, 1H), 8.27 (dd, 1H,
J1=7.6Hz J2=1.1 Hz), 9.92 (s, 1H).

indok-6-yll-acetamide, structure 28 of Scheme VII, where R’ =2-pyridyl, R? = 2-
nitrophenyl, R’*=R*=H, Z'= monofluoromethyl. Method a was used.

IH-NMR (CDCls): § 4.88 (s, 1H), 5.00 (s, 1H), 5.51 (s,
7H), 6.94-6.99 (m, 2H), 7.06 (dd, 1H, Y1 =7.6 Hz, 2=
1.5Hz),7.18 _(td, 1H, J1 =8.4 Hz, J2 = 1.5 H2), 7.22-
7.29 (m, 2H), 7.46 (d, 1H, ] = 8.4 Hz), 7.55 (s, 1H), 7.64
(td, 1H, J1 = 8.4 Hz, 12 = 1.5 Hz), 8.02 (s, 1H), 8.05 (d,
1H, 1=2.2 Hz), 8.27 (dd, 1H, J1 = 7.6 Hz, J2 = 1.5 Hz),
8.62(d, 1H, ] = 4.6 Hz),

acetamide, structure 28 of Scheme VIIL, where R'= 2-pyridyl, Ri= 2-nitrophenyl,
R>=R'=H, Z'= methyl. Method 2 was used.

'H-NMR (CDCl;): 5 1.80 (s, 3H), 5.48 (s, 2H), 6.92-
6.98 (m, 3H), 7.15-7.30 (m, 4H), 7.40 (d, 1H, 1 = 7.6
Hz),7.51 (s, 1H), 7.63 (td, 1H, J1 = 7.6 Hz, )2 =2.2
Hz), 8.04 (d, 1H, J=1.5 Hz), 8.26 (dd, 1H, J1 =7.6 Hz,
J2= 1.5 Hz), 8.61 (d, 14, J = 4.6 Hz).
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propionamide, structure 28 of Scheme VII, where R! =2-pyridyl, R?
R’=R'=H, Z'= ethyl). Method b was used.

=2 -nitrophenyl,

H-NMR (CDCL): 5 1.25 (t, 3H, ] = 7.6 Hz), 2.41 (g,
2H, J = 7.6 Hz), 5.49 (s, 2H), 6.92-6.98 (m, 3H), 7.15-
7.27 (m, 4H), 7.40 (d, 1H, ] = 8.4 Hz), 7.51 (s, 1H), 7.63
(td, 1H, J1 =7.6 Hz, J2=1.5Hz),8.12(d, 1H,)=1.5
Hz), 8.26 (dd, 1H, J1 = 7.6 Hz, 2= 1.5 Hz), .61 (d,
1H, J = 4.6 Hz).

acetamide, structure 28 of Scheme VII, where R' = 3-pyridy], R? = 2-nitrophenyl,

R*=R‘=H, Z'= methyl. Method a was used.

J’H _Q{{?

'H NMR (CDCls) 5 2.20 (s, 3H), 5.40 (s, 2H), 6.86 (dd,
1H, J1 =7.6 Hz, J2 = 22 Hz), 6.72 (dd, 1H, J1 = 7.6 Hz,
12 = 1.1 Hz), 7.16-7.20 (m, 1H), 7.24-7.31 (m, 3H), 7.40
(4, 1H, J=8.4 Hz), 7.42 (s, 1H), 7.49-7.52 (m, 1H),

8.15 (d, 1H, J=2.2 Hz), 8.26 (dd, 1H, J1 =84 Hz, 2=

2.2 Hz), 8.55 (4, 1H, J =3.0 Hz), 8.58 (dd, 1H, J1 = 8.4

Hz, J2 =22 Hz).

indol-6-yl]-acetamide, structure 28 of Scheme VII, where R' =3-pyridyl, R? = 2-
nitrophenyl, R=R*=H, Z'= monofiuoromethyl. Method a was used.

'H NMR (CDCl;) 5 4.88 (s, 1H), 5.00 (s, 1H), 5.42 (s,
2H), 6.92 (dd, 1H, J1 = 7.6 Hz, J2= 1.1 Hz), 7.00 (dd,

1H, J1 = 8.4 Hz, J2 = 1.8 Hz), 7.17-7.21 (m, 1H), 7.25-
732 (m, 2H), 7.44-7.47(d, 1H, J = 7.6 Hz), 7.45 (s,
1H), 7.49-7.53 (m, 1H), 8.04 (d, 1H, ] = 4.6 Hz), 8.15
(d, 1H, J= 1.8 Hz), 8.27 (dd, 1H, )1 =8.4 Hz, J2= 1.8
Hz), 8.56 (d, 1H, J = 3.0 Hz), 8.58 (dd, 11, J1 =4.6 Hz,
J2=12Hz2).
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Mg_na_m, structure 28 of Scheme VII, where R' =3 -pyridyl, R*=2-nitrophenyl,
R’=R*=H, Z'= ethyl. Method b was used.

"H NMR (CDCls) § 1.26 (t, 3H, ] = 7.6 Hz), 2.42 (q,
2H, ] =17.6 Hz), 5.39 (s, 2H), 8.68 (dd, 1H, J1 = 8.4 Hz,
J2= 1.8 Hz), 6.91 (dd, 1H, 1 =8.4 Hz, J2 = 1.1 Hz),
7.15-7.20 (m, 1H), 7.24-7.30 (m, 3H), 7.38-7.41 (m,
2H), 7.48-7.52 (m, 1H), 8.23 (d, 1H, J = 1.8 Hz), 8.27
(dd, 1H, J1 =8.4 Hz, J2 = 1.8 H2), 8.55 (d, 1H,J=3.0

H2), 8.57 (dd, 1H, J1 = 4.6 Hz, J2 = 1.1 Hz).

y_]:mglhmsﬂmaml_ds, structure 29 of Scheme VII, where R' = 3,5-diflucrophenyl,
R? = 2-nitrophenyl, R>=R*=H, Z*= Me. Method c was used.

"HNMR (DMSO): 5 2.95 (s, 3H), 5.54 (s, 2H), 6.90
(dd, 1H, J1 = 7.6 Hz, )2 = 1.1 Hz), 6.98-7.04 (m, 3H),
7.20 (tt, 1H, J1 =9.5 Hz, J2 =3.0 Hz), 7.31-7.37 (m,
2H), 7.41 (d, 1H, J = 1.5 Hz), 7.47-7.52 (m, 1H), .08
(s, 1H), 8.27 (dd, tH, J1 = 7.6 Hz, ]2 = 1.1 Hz), 9.65 (5,
1H).

difluorophenyl, R* =2 -ni

nylsulfanyl)- 1 H-indol-6-v1]-amide, structure 29 of Scheme VII, where R’

=13 5.
henyl, R*=R*=H, Z'=3-thiophene. Method ¢ was used.

H-NMR (DMSO): § 5.50 (s, 2H), 6.85 (m, 2H), 6.92-
6.97 (m, 2H), 7.13 (dd, 1H, J1 =5.0, J2 = 1.1 Hz), 7.19-
7.26 (m, 2H), 7.31 (d, 1H, J = 2.2 Hz), 7.32-7.36 (m,
1H), 7.45-7.50 (m, 1H), 7.61 (dd, 1H, J1=5.0Hz, ]2 =
3.0 Hz), 7.97 (dd, 1H, J1 = 3.0 Hz, J2 = 1.1 Hz), 8.05 (s,
1H), 8.26 (dd, 1H, J1 =7.6 Hz, ]2 = 1.1 H2), 10.20 (s,
1H).
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Compound 108: 1-Methyl-1H-imidazole-4-sulfonic acid [1 -difluo 33~

2-nitro-phenylsulfanyl)- 1 H-indol-6-yll-amide, structure 29 of Scheme VI, where R/
= 3,5-diftuorophenyl, R? =2-nitrophenyl, R*=R*=H, Z*= 4-(1-methy!)-imidazole.
Method ¢ was used.

%N | 'H-NMR (DMSO): & 3.60 (s, 3H), 5.46 (s, 2H), 6.86
i _Q_s‘@ (dd, 1H, J1="7.6 Hz, J2=0.7 Hz), 6.92 (dd, 1H, J1 =
\N‘;\réo. N 7.6 Hz, J2 = 1.5 Hz), 6.96-7.01 (m, 2H), 7.19 (d, 1H, ] =
N F 7.6 Hz), 7.23 (tt, 1H, J1 =9.5 Hz, ]2 =3.0 Hz), 7.31-
D) 736 (m, 2H), 7.45-7.49 (m, 1H), 7.66-7.69 (m, 2H),
F 8.02 (s, 1H), 8.26 (dd, 1H, J1 = 7.6 Hz, J2=0.7 Hz),
10.20 (s, 1H).

Examplc_a 20

According to general method 3 the following compounds were prepared:

indole, structure 3 of scheme 1, where R! = 4-pyridyl, R? = 2-nitrophenyl, R* =R* =
H, R’ = OMe. NaH and DMF were used.

O 'H NMR (CDCl): & 3.80 (s, 3H, OCHs), 5.37 (s, 2H,
. ‘Q_Ss@ NCH:AI), 6.71 (d, 1H, J = 2.7 Hz), 6.86 (dd, 1H, J1 =
° ) 8.4 Hz, J2 = 2.7 Hz), 7.00 (dd, 1H, J1 =84 Hz,)2= 1.5

(\:H Hz), 7.04 (m, 2H), 7.19 (td, 14, J1=7.6 Hz, )2=1.5
N Hz), 7.29 (d, 1H, J1 =7.6 Hz, ]2 = 1.5 Hz), 7.36 (s,

J2= 1.5 Hz), 8.59 (m, 2H).

1H), 7.40 (d, 1H, ] = 8.4 Hz), 8.27 (dd, 1H, J1 = 7.6 Hz,-
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-3-(2-nitro-phenylsul 1

4.5-frifluoro-b N-1H-

indole, structure 3 of scheme I, where R’ = 3,4,5-difluorophenyl, R* =2 -nitrophenyl,
R?=R‘=H, R’ = OMe. Cs;CO; and NMP were used:

'H-NMR (CDCl): 5 3.83 (s, 3H, OCHs3), 5.28 (s, 2H,
NCH:Ar), 6.72 (d, 1H, ] = 22 Hz), 6.75 (d, 1H, J = 7.6
Hz), 6.77 (4, 1H, J = 7.6 Hz), 6.86 (dd, 1H, J1 =8.4 Hz,
32=22Hz), 6.97 (dd, 1H, J1 =8.4 Hz, ]2 = 1,1 Hz),
7.19 (td, 1H, J1 =7.6 Hz, J2 = 1.1 Hz), 7.28 (td, 1H, J1
=7.6 Hz, ]2= 1.1 Hz), 7.33 (s, 1H), 7.40 (d, 1H, ] =8.4

Hz), 8.27 (dd, 1H, J1 = 8.4 Hz, J2=2.2 H2).

und 95; 6-Meth

-3-(2-nitrp-

enylsulfanyl)-1(2.3.5-trifluorg-benzyl)-1 H-

indole, structure 3 of scheme I, where R' = 2,3,5-diflucrophenyl, R? =2 -nitrophenyl,

R}=R‘=H,R’=0OMe. C

CO, and NMP were used.

'H-NMR (CDCl;): 5 3.85 (s, 3H, OCH,), 5.39 (s, 2H,
NCH;Ar), 6.42 (m, 1H), 6.82 (d, 1H, J = 2.7 Hz), 6.86
(dd, 1H, J1 =7.6 Hz, J2 = 2.2 Hz), 6.90 (m, 1H), 6.96
(dd, 1H, J1=7.6 Hz, J2=2.2 Hz), 7.18 (1d, 1H, J1 = 7.6
Hz J2=1.5Hz),7.27(td, 1H,]11=7.6 Hz, ]2=1.5
Hz), 7.37 (s, 1H), 7.39 (d, 1H, J = 7.6 Hz), 8.27 (dd, 1H,
J1 =7.6 Hz, J2 = 1.5 Hz2).

henylsulfanyl

1 H-indole, structure 3 of Scheme I, where R' =4 -chloro-3-pyridyl,

R? = 2-nitrophenyl, R>=R‘=H, R*=OMe). Cs;CO; and NMP were used.

O,N

OO

S

TH-NMR (CDCl5): & 3.82 (s, 3H, OCH3), 537 (s, 2H,
NCH:Ar), 6.76 (d, 1H, J = 2.2 Hz), 6.84 (dd, 1H, J1=
7.6 Hz, 12 = 2.2 Hz), 6.96 (dd, 1H, J1 = 7.6 Hz, ]12=1.1
Hz), 7.18 (td, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 7.27 (14,
1H, J1 = 8.4 Hz, 2 = 1.1 Hz), 7.30-7.41 (m. 4H), 8.27
(dd, 1H, J1=8.4 Hz, J2=1.1 Hz), 8.34 (d, 1H, ] =3.0
Hz).
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indole, structure 3 of Scheme I, where R’ = 3,5-pyrimidyl, R? =2-nitrophenyl,
R’=R*=H, R*=OMe. NaH and DMF were used. The synthesis of methanesulfonic
acid pyrimidin-5-yimethyl ester is described in example 23a).

'H NMR (CDCl;) & 3.83 (s, 3H), 5.38 (s, 2H), 6.77 (d,
1H, J= 3.0 Hz), 6.86 (dd, 1H, J1 = 8.4 Hz, J2 = 3.0 Hz),
6.96 (dd, 1H, J1 = 8.4 Hz, J2= 1.1 Hz), 7.17-7.21 (m,
1H), 7.26-7.32 (m, 1H), 7.37 (s, 1H), 7.39 (4, 1H, ] =
8.4 Hz), 8.27 (dd, 1H, J1 =8.4 Hz, J2 = 1.1 Hz), 8.61 (s,
2H), 9.20 (s, 1H).

indole, structure 3 of Scheme I, where R!= 2,4-pyrimidyl, Rl= 2-nitrophenyl,
R=R*“=H, R*=OMe. Cs2C0; and NMP were used.

'H NMR (CDCl) & 3.80 (s, 3H), 5.44 (s, 2H), 6.74 (d,
1H, J = 2.2 Hz), 6.80 (dd, 1H, J1 = 4.6 Hz, J2= 1.1 H2),
6.86 (dd, 1H, J1 = 8.4 Hz, I2 = 3.0 Hz), 7.00 (dd, 1H, J1
= 8.4 Hz, 12 = 1.1 Hz), 7.17-7.21 (m, 1H), 7.26-7.33 (m,
1H), 7.40 (d, 1H, ] = 8.4 Hz), 7.42 (s, 1H), 8.27 (dd, 1H,
J1=8.4Hz, J2=1.1 Hz), 8.66 (d, 1H, I = 4.6 Hz), 9.24

(d, 1H, J=1.1 Hz).

indole, structure 3 of Scheme I, where R' = 2,5-pyrazyl, RY= 2-nitrophenyl,
R3*=R‘=H, R’=0Me. Cs,00; and NMP were used.

"H NMR (CDCl,) & 3.83 (s, 3H), 5.49 (s, 2H), 6.82-6.86
(m, 2H), 6.99 (dd, 1H, J1 = 8.4 Hz, J2= 1.1 Hz), 7.16-
7.20 (m, 1H), 7.25-7.29 (m, 1H), 7.38 (d, 1H, J = 8.4

| H2), 7.46 (s, 1H), 8.26 (dd, 1H, J1 =8.4 Hz, )2 =1.1

Hz), 8.35 (d, 1H, J= 1.1 Hz), 8.55 (d, 1H, J =3.0 Hz),
8.59-8.61 (m, TH).
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To a solution of compound 63 (240 mg, 0.56 mmol) in CH;Cl; (10 mL) was added at 0
°C boron trifluoride-methyl sulfide complex (2.37 mL, 22.5 mmol). After stirring for 2
hrs at 0 °C the reaction mixture was allowed to warm to room temperature and stirring
was continued for another 4 hrs. The reaction mixture was poored into ice water (20
mL) and after addition of ethyl acetate (10 mL) the layers were separated. The organic
layer was washed with saturated aqueous NaHCO» (20 mL) and brine (20 mL) and

dried over Na;SO,. Concentration gave the crude product which was purified using

flash chromatography (heptane/ethylactate 3:2) to afford compound 61 as a yellow oil

(87 mg, 0.21 mmol, 38%).

'H NMR (CDCl1) 5 4.75 (2, 1H), 5.29 (s, 2H), 4.66 (m, 1H), 6.72-6.79 (m, 3H), 6.98

(dd, 1H, J1 = 8.4 Hz, J2= 1.5 Hz), 7.17-721 (m, 1H), 7.27-7.31 (m, 1H), 7.35-7.37 (m,

JH), 8.27 (dd, 1H, J1 = 8.4 Hz, J2 = 1.5 Hz).

Example 22
Compound 109:
lic acid dimethylamide, struc

2-nitrophenyl, R*=R*=H. R%=R’=Me.

15 of Sch
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Under a nitrogen atiosphere: to a solution of 1H-indole-6-carboxylic acid methyl ester
(for synthesis see example 2a), 2.47 g, 14.1 mmol) in NMP (140 mL) was added
Cs,CO0;3 (10.1 mg, 31 mmol) at 0 °C. After stirring for 15 min 2-picolyl chloride
hydrochloride (2.77 g, 16.9 mmol) was added and the mixture was stirred at room
temiperature for 18 h. Ethyl acetate (200 mL) was added and the' mixture was washed
with saturated aqueous ammonium chioride (3x150 mL) and brine (200 mL). The
organic phase was dried (N22SOx) and concentrated. The crude product was purified
using column chromatography (ethyl acetate/heptanc 1:3) to give the title compound as
a colourless oil, which slowly crystallised on standing (2.72 g, 10.2 mmol, 72%).

b) 3-(2-Nitro-phenylgulfanyl)-1 -pxridin-2-ylmgﬂul—1H—in'dgle—6-carbox!lic acid methyl
ester, structure 13 of Scheme IV, where R' =2-pyridyl, R*= 2-nitropheny], R*=R*=H.
To a solution of 1-pyridin-2-ylmethyl-1H-indole-6-carboxylic acid methyl ester (2.72 g,
10.2 mmol) in dichloromethane (75 mL) was added at room temperature a solution of 2-
nitrobenzenesulfeny] chloride (1.93 g, 10.2 mmol) in dichloromethane (75 mL). The
mixture was stirred at room temperature for 24 hrs. The reaction mixture was
concentrated and the crude product was purified using column chromatography (ethyl
acetate/heptane 1:5 to 1:2) to give the title compound as a yellow solid (3.21 g, 1.65

mmol, 75%).

To a suspension of 3-(2-nitro-phenylsulfanyl)-1-pyridin-2-ylmethyl-1H-indole-6-

carboxylic acid methyl ester (3.0 g, 6.58 mmol) in dioxane (65 mL) was added a

solution of LIOH.H;0 (1.66 g 39.6 mmol) in water (65 mL). The reaction mixture was

stirred ovemight at 60°C. The mixture was then acidified to pH 6 by addition of 15%
51
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aqueous HCI and the mixture wasextracted with ethyl acetate (2 x 100 mL). The
combined organic layers were dried over Na;SO, and concentrated to give a yellow
powder. The product was recrystallised from heptane/ethyl acetate to give the title
compound as yellow/orange crystals (2.47 g, 6.09 mmol, 93%)

General method 7: amidation of 6-carboxy] indoles of structure 14 to éive 6-
carboxamideindoles of structure 15 (Scheme IV).

Under nitrogen atmosphere: to a solution of 3-(2-nitro-phenylsulfanyl)- 1-pyridin-2-
ylmethyl-1 H-indole-6-carboxylic acid (700 mg, 1.73mmol) in dry CH2Cl2 (70 mL) was
edded DIPEA (0.9 mL, 5.2 mmol), TBTU (840 mg, 2.6 mmol) and dimethylamine
hydrochloride (420 mg, 5.1 mmol). The reaction mixture was stirred overnight at room
temperature and then poured into saturated aqueous NaHCO; (100 mL). The organic
layer was washed with brine (50 mL), dried (NaaSO4) and concentrated. The crude
product was purified by column chromatography (ethyl acetate/MeOH 95:5) to afford
compound 109 (540 mg, 1.25 mmol, 72%, yellow solid).

"H-NMR (CDCl): 5 2.97 (s, 3H), 3.11 (s, 3H), 5.53 (s, 2H), 6.90 (dd, 1H, J1 = 7.6 Hz,
J2=1.5 HZ), 6.95 (d, 1H, J = 7.6 H2), 7.17-7.28 (m, 4H), 7.51 (4, 1H, ] = 7.6 Hz), 7.54
(s, 1H), 7.61-7.66 (m, 2H), 8.28 (dd, 1H, J1=84 Hz J2=|.5 Hz),8.61 (d, 1H,1=4.6
Hz).

The following compounds were prepared using general procedure 7:

mpound 110; 3-{2-Nitro- lsul 1}- idin-2-yl 1-1H-indole-6~
lic acid methylamide, structure 15 of Scheme IV, where R' = 2 -pyridyl, R? =
2-nitropheny], R*=R*=H, R"=H, R’=Me.

o.ui 'H-NMR (DMSO): 52.78 (d, 3H, J = 4.6 Hz), 5.70 s,

1 8 2H), 6.88 (dd, 1H, J1 = 8.4 Hz J2 = 1.5 Hz), 7.19 (d,
faj 1H, J= 7.6 Hz), 7.30-7.37 (m, 2H), 7.41 (d, 1H, ] = 8.4
Hz), 7.48-7.53 (m, 1H), 7.62 (dd, 1H,J1 =7.6 Hz, 12 =
N 1.5 Hz), 7.79 (td, 1H, J1 =7.6 Hz, J2=1.5 H2), 8.13 (s,

1H), 8.20 (s, 1H), 8.28 (dd, 1H, J1 =84 Hz, ]2=1.5
Hz), 8.38 (q, 1H, ] = 4.6 Hz), 8.55 (s, 1H, J = 4.6 Hz).
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carboxylic acid amide, structure 15 of Scheme IV, where R! = 2-pyridy], R* = 2-
nitrophenyl, R*=R*=H, R*=R’=H.

ON 'H-NMR (DMSO): 5 5.70 (s, 2H), 6.88 (dd, 1H, J1 =

M r@.{'@ 8.4 Hz, 2= 1.5 Hz), 721 (4, 1H, J = 7.6 Hz), 7.28-1.37
T (m, 3H), 7.39 (4, 1H, J=7.6 Hz), 7.48-7.53 (m, 1H),
C,) 7.66 (dd, 1H, J1 = 8.4 Hz, J2 = 1.5 Hz), 7.79 (td, 1H, ] =
N 7.6 Hz, J2= 1.5 Hz), 7.93 (s, 1H), 8.17 (s, 1H), 8.20 s,
1H), 8.26 (dd, 1B, J1 = 7.6 Hz, J2 = 1.5 Hz), 8.55 (d,
1H, J=4.6 Hz).

carboxylic acid methylamide, structure 15 of Scheme IV, where R! = 3-pyridyl, R? =
2-nitrophenyl, R>=R*=H, R*=H, R’=Me. 3-Picolyl chloride hydrochloride was used
instead of 2-picolyl chloride hydrochloride.

°=“i 'H-NMR (DMSO): § 2.80 (d, 3H, J=4.6 Hz), 5.65 (5,
&

_N 2H), 6.84 (dd, 1H, J1 =7.6 Hz, J2 = 1.1 Hz), 7.33-7.42
. N (m, 3H), 7.46-7.51 (m, 1H), 7.62 (dd, 1H, J1 = 8.4 Hz,
(j) J2=1.1 Hz), 7.68 (dt, 1H, J1 =7.6 Hz, J2 = 2.2 Hz),
N 8.19 (s, TH), 8.26 (5, 1H), 8.28 (dd, IH, J1 = 7.6 Hz, J2

=1.1 Hz), 8.41 (q, 1H, J = 4.6 Hz), 8.51 (dd, 1H, J1 =
4.6 Hz, 12 = 1.1 H2), 8.64 (d, 1H, J =3.0 Hz).

carboxylic acid ethylamide, structure 15 of Scheme IV, where R! = 3-pyridyl, R? =2-
nitrophenyl, R*=R*=H, R®<H, R’=Et. 3-Picolyl chloride hydrochloride was used
instead of 2-picolyl chloride hydrochloride.

N IH.NMR (DMSO): & 1.13 (t, 3H, 1 = 7.6 Hz), 3.30 (q,
H 5 2H, J = 7.6 Hz), 5.66 (s, 2H), 6.83 (dd, 1H, J1 = 7.6 Hz,
r J N 12 = 1.1 Hz), 7.33-7.41 (m, 3H), 7.46-7.51 (m, 1H), 7.64
(:I) (dd, 1H, J1 = 7.6 Hz, J2=1.1 Hz), 7.67 (dt, 1H, J1 = 7.6
N Hz, J2 =22 Hz), 8.19 (s, 1H), 8.26 (s, 1H), 8.27 (dd,
1H, J1 = 7.6 Hz, J2 = 1.1 Hz), 8.45 (1, 1H, J = 5.7 H2),
8.52 (dd, 1H, 11 = 4.6 Hz, ]2 = 1.5 Hz), 8.64 (d, IH, J =
3.0 Hz).
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carboxylic acid cycl Jamide, structure 15 of Scheme IV, where R' =3 -pyridyl,

R? = 2-nitropheny!, R*=R*=H, R*=H, R®=cyclopropyl. 3-Picolyl chloride
hydrochloride was used instead of 2-picolyl chloride hydrochloride.

ON '"H-NMR (DMSO): 5 0.54-0.58 (m, 2H), 0.67-0.73 (m,

V‘H ra_{"b 2H), 2.80-2.87 (m, 1H), 5.66 (s, 2H), 6.82d, 1H, J =

). N 7.6 Hz), 7.33-7.41 (m, 3H), 7.46-7.50 (m, 1H), 7.61 (dd,
: fj) 1H, J1 = 7.6 Hz, 12 = 1.1 Hz), 7.67 (dt, 1H, J1 = 7.6 Hz,

N J2 = 1.5 Hz), 8.17 (s, 1H), 8.25 (s, 1H), 8.28 (dd, 1H, J1
=17.6 Hz, 12 = 1.1 Hz), 8.42 (t, 1H, ] = 4.6 Hz), 8.52
(dd, 1H, J1 =4.6 Hz, J2 = 1.5 Hz), 8.63 (d, 1H, ] = 3.0
Hz).

Example 23

formamide re 2 hem where R! = 3.5-pyrimidyl. R*= 2-nitrophen

Bsﬂ4=u Z= H

-Nifro-1-pyrimidin-5- -1H-indole
5-(Hydroxymethyl)pyrimidine (16.2 g, 147 mmol) was dissolved in 500 mL of CH;Cl;
and cooled to -40°C. MsCl (16.0 g, 140 mmol) was added at —40 °C. The mixture was
stirred for 1 hour allowing to reach —20°C. The solution was used as such.
6-Nitroindole-1H-indole (35.6 g, 220 mmol) was dissolved in 750 mL of DMF and NaH
(50%, 12 g, 250 mmol) was added in portions and the mixture was stirred for 1 hour.
The mixture was cooled to -40°C and the solution of the mesylate was added dropwise.
The mixture was allowed to reach room temperature overnight. The mixture was
quenched with water and extracted with ethyl acetate (2x). The combined organic layers
were washed with water (2x) and brine and dried over Na;SO4. After concentration in
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vacuo the material was purified by means of column chromatography (silica,
heptane/ethy! acetate (1:1)—(1:4)) affording compound the title compound as a yellow
solid (14 g, 55 mmol, 39%).

b) 1-Pyrimidin-5-yimethyl- 1 H-indo}-6-ylamine.
6-Nitro-1-pyrimidin-5-ylmethyl-1 H-indole (4.1 g, 16.1 mmol) was dissolved in 100 mL
of THF and 100 mL of isopropanol. Pd/C (2 g) was added and the mixture was stirred
under an Hx-atmosphere (balloon) for 2 hours. The mixture was filtered over Celite and
washed with ethyl acetate affording the title compound after concentration (3.5 g, 15.6

mmol, 97 %).

1-Pyrimidin-5-ylmethyl-1H-indol-6-ylamine (5.5 g, 24.6 mmol) was dissolved in 100
mL of NMP and triethylamine (3.5 g, 35 mmol) and di-zerz-buty! dicarbonate (7.0 g, 32
mmol) were added. The mixture was stirred overnight, quenched with NaHCO;-sat and
extracted with toluene (3x). The combined organic layers were washed with water (4x)
and brine and dried over Na,SO,. Concentration of the layers afforded the title
compound (3.1 g, 39%).

-(2-Nitro-ph

tert-butyl ester

1-Pyrimidin-5-yImethyl-1 H-indo}-6-y!)-carbamic acid tert-butyl ester_(3.1 g, 9.6 mmol)
was dissolved in 150 mL of CH,Cl; and 2-nitrobenzene sulfenylchloride (1.86 g, 9.8
mmol) was added. The mixture was stirred for 18 hours and quenched with NaHCOs-sat
and extracted with ethyl acetate (2x). The combined organic layers were washed with
brine and dried over Na2SO4. The product was purified by means of column
chromatography (silica, heptane / ethyl acetate (1:1) which gave the title compound as a
yellow solid (3.8 g, 83 %).

[3-(2-Nitro-phenylsulfanyl)- 1 -pyrimidin-5-ylmethyl-1H-indol-6-yl]-carbamic acid tert-
butyl ester (3.8 g, 8.0 mmol) was dissolved in 150 mL of formic acid and stirred for 4
hours. The solution was concentrated in vacuo. NaHCOs-sat was added and the mixture
was extracted with CH;Cl2 (2x) The combined organic layers were washed with brine
and dried over Nﬁ;SOq. The solution was allowed to stand overnight. The formed solid
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was filtered affording a mixture of compound 118 and structure 23 of Scheme VII,
where R' = 3,5-pyrimidyl, R? =2-nitrophenyl, R>=R*=H (2.4 g).

Compound 118: 'H NMR (CDCls + drop MeOD) 5 5.47 (s, 2H), 6.91 (dd, 1H, J1 = 8.4

Hz, J2=1.1 Hz), 6.99 (dd, 1H, J1 = 8.4 Hz, ]2 = 1.9 H2), 7.19-7.23 (m, 1H), 7.27-7.31
(m, 1H), 7.33 (s, 1H), 7.42 (d, 1H, J = 8.4 Hz), 7.49 (s, 1H), 8.22 (d, 1H, J = 1.9 Hz),
8.27 (dd, 1H, J1=8.4 Hz, J2 = 1.1 H2), 8.66 (s, 2H), 9.16 (s, 1H). .

Example 24

a) To a solution of 1 H-indole-6-carbonitrile (1.00 g, 7.04 mmol) in diethy!] ether (50
mL) was added at rt 2-nitrobenzenesulfenyl chioride (1.34 g, 7.04 mmol) and the
reaction mixture was stirred for 18 hrs. The mixture was concentrated and the crude
product was purified using column chromatography (ethyl acetate/heptane 1:4 — 4:1) to
give 3-(2-Nitro-phenylsulfanyl)- 1 H-indole-6-carbonitrile (1.62 g, 5.49 mmol, 78%).

b) To a solution of 3-(2-nitro-phenylsulfanyl)-1H-indole-6-carbonitrile (200 mg, 0.68
mmol) in DMF (5 mL) was added at 0 °C Cs2CO; (442 mg, 1.36 mmol) and the mixture
was stirred for 20 min. Subsequently 2-picolylchloride hydrochloride (112 mg, 0.68
mmol) was added and the mixture was stirred for 18 hrs at room temperature. Aqueous
saturated NaHCO, was added and the mixture was extracted with ethy] acetate (2x). The
combined organic layers were washed with brine, dried (N2;SOy) and concentrated. The
crude product was purified using column chromatography to afford compound 119 (223
mg, 0.58 mmol, 85%).

"H NMR (CDCl3) 8 5.54 (s, 2H), 6.86 (dd, 1H, J1 = 8.4 Hz, J2=1.1 H2), 7.04 (d, 1H, ]
= 8.4 Hz), 7.19-7.23 (m, 1H), 7.26-7.31 (m, 2H), 7.40 (dd, 1H, J1 =84 Hz, J2=1.]
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Hz), 7.59 (d; 1H, J = 8.4 Hz), 7.70 (td, 1H, J1 = 8.4 Hz, J2= 1.9 Hz), 7.76 (s, 1H), 7.78

(s, 1H), 8.29 (dd, 1H, J1=8.4 Hz, J2= 1.1 Hz), 8.63 (d, 1H, ] =3.0 H2).

According 1o general method 3 the following compounds were prepared:

Compound 121: -Ni henylsulfany!
carbonitrile, structure 3 of scheme I, where R! =3 -pyridy!, R? =2-nitrophenyl, R> =
R!=H, R’ = CN. Cs;C0; and DMF were used.

0N '"H NMR (CDCls) & 5.46 (s, 2H), 6.82 (dd, 1H, J1 = 7.6
—Q‘Cb Hz, 12 = 1.1 Hz), 7.21-7.25 (m, 1H), 7.27-7.31 (m, 1H),
NETRA, 7.34 (dd, 18, J1 =8.4 Hz, J2 = 4.6 Hz), 7.43 (dd, 1H, J1
(j/' =7.6 Hz, J2= 1.1 Hz), 7.49 (dt, 1H, J1 =8.4 Hz, 2=
N 1.9 Hz), 7.61 (d, 1H, T = 8.4 Hz), 7.66 (s, 1H), 7.71 (s,
1H), 8.29 (dd, 1H, J1 = 7.6 Hz, 12 = 1.1 Hz), 8.55 (4,
1H, J = 3.0 Hz), 8.64 (dd, 1H, J1 = 8.4 Hz, J2 = 1.5 Hz).

carbonitrile, structure 3 of scheme X, where R' =4-pyridyl, R? = 2-nitrophenyl, R® =
R'=H,R*=CN.

0N 'H NMR (CDCl;) § 5.46 (s, 2H), 6.84 (dd, 1H, J1 = 8.4
m“@ Hz, J2 = 1.1 Hz), 7.04 (d, 2H, J = 6.1 Hz), 7.22-7.26 (m,
NETRA, 1H), 7.28-7.32 (m, 1H), 7.44 (dd, 1H, J1 = 7.6 Hz, ]2=
O) 1.1 Hz), 7.62 (d, 1H, ] = 8.4 Hz), 7.64 (s, 1H), 7.68 (s,
N 1H), 8.30 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 8.63-8.65
(m, 2H). Csz(l'_gland DMF were used.

carbonitrile, structure 3 of scheme X, where R! =3,5-pyrimidy!, R? = 2-nitrophenyl,
R*=R*=H, R’ = CN. NaH and DMF were used.

oM 'H NMR (CDCls) 5 5.48 (s, 2H), 6.81 (dd, 1H, 11 =7.6
—Q‘fC Hz, J2 = 1.1 Hz), 7.22-7.32 (m, 2H), 7.46 (dd, 1H, J1 =
NETNA 7.6 Hz, J2=1.1 Hz), 7.63 (4, 1H, I = 8.4 Hz), 7.68 (s,
,,fj/' 1H), 7.70 (s, 1H), 830 (dd, 1H, J1 =8.4 Hz, J2=1.]
L __ Hz), 8.63 (s, 2H), 9.25 (s, 1H).
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Compound 124; 3-(2-Ni isulfanyl)-1-pyrimidin-4-ylmethy!-1H-indole-6-
carbonitrile, structure 3 of scheme I, where R! = 2,4-pyrimidyl, R? = 2-nitropheny],
R’=R*=H R* = CN. Cs;CO; and DMF were used.

O 'H NMR (CDCls) 5 5.52 (s, 2H), 6.86 (dd, 1H, J1=7.6
‘Q_;'b Hz, )2=1.1 Hz), 6.97 (dd, 1H, J1 = 4.6 Hz; J2 = 1.1
Ne Hz), 7.22-7.32 (ru, 2H), 7.44 (44, 1H, J1 =8.4 Hz, 12 =
o~ 1.1 Hz), 7.62 (d, TH, ] = 8.4 Hz), 7.70 (s, 1H), 7.75 (s,
N N 1H), 8.30 (dd, 1H, J1=7.6 Hz, J2= 1.1 Hz), 8.74 (4,

1H, J = 4.6 Hz), 9.24 (d, 1H, ] = 1.1 Hz).

25: | 1)-3-(2-nitro-phenylsulfanyl)-1 H-indole-6-
carbonitrile, structure 3 of scheme ¥, where R' =3 cyanophenyl, R? = 2-nitrophenyl,
R)=R*=H, R® = CN. Cs;C0, and DMF were used.

TH NMR (CDCl3) § 5.48 (s, 2H), 6.83 (dd, 1H, J1 = 8.4

oN
_Q_;'b Hz, 12 = 1.1 Hz), 7.21-7.26 (m, 1H), 7.30-7.35 (m, 1H),
NC
N

7.38-7.42 (m, 3H), 7.45 (d, 1H, J = 8.4 Hz), 7.53 (4, 1H,
J=7.6Hz),7.64 (d, IH,=6.1 Hz), 7.65(d, 1H,J=3.7
Hz), 7.66-7.69 (m, 1H), 8.30 (dd, 1H, J1 =8.4 Hz, 12 =
CN 1.1 Hz).

Example 25
5 120: 3-(2-Ni

carbonitrile monohydrochloride

10 Concentrated hydrochloric acid (0.0225 ml) was added to a solution of compound 119
(0.093 g) in dioxane. The mixture was stirred for 20 min. and then concentrated under

reduced pressure, to give compound 120 (0.096 g).
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'H NMR (MeOD) 5 6.01 (s, 2H), 6.98 (dd, 1H, J1 = 7.6 Hz, J2=1.1 Hz), 7.28-7.32 (m,
-*  IH),7.36-741 (m, 1H), 7.48 (dd, 1H, J1 = 7.6 Hz, J2 = 1.1 Hz), 7.53 (d, 1H, ] = 8.4
Hz), 7.60 (d, 1H, J = 8.4 Hz), 7.93 (t, 1H, J = 6.1'Hz), 8.08 (s, 1H), 8.10 (s, 1H), 8.27
(dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 8.44 (td, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 8.85 (dd, 1H,
5 J1=6.1Hz J2=1.9Hz),

Compounds were tested for their Androgen Receptor activity in a transactivation assay
and in a binding assay.

10
The (anti-)androgenic activity of test compounds (EC50 and intrinsic activity) was
determined in an in vitro bioassay of Chinese hamster aovary (CHO) cells stably
transfected with the human androgen receptor expression plasmid and a reporter
plasmid in which the MMTV-promoter is linked to the luciferase reporter gene. The

15  cell-line CHO-AR-pMMTV-LUC 1G12-A5-CA is described in Schoonen et al. (2000),
Journal of Steroid Biochemistry and Molecular Biology 74(4):213-222. The
antiandrogenic activity of a test compound was determined by the inhibition of the
transactivation via the androgen receptor of the enzyme luciferase in the presence of 1
nM DHT (Sa-dihydrotestosterone, 17p-hydroxy-5a-androstan-3-one). Intrinsic activity

20 of antiandrogenic activity was determined in the presence of the reference antiandrogen
2-Hydroxy-2-methyl- N~(4-nitro-3-triflucromethyl-pheny!)-propionamide
(Hydroxyflutamide), and set at 100%. For androgenic activity, maximal intrinsic
activity in the presence of 100 nM DHT was set at 100%. The results are presented in

Table 4,

25
Table 4 Androgen receptor activity

‘ Cpd. X R R? R' R* R? age ago ant ant

pumber ECS0_efMcacy ECSO efMiescy

I §  25diflucrophenyl 2-nitrophenyl H H OMvic + + - -
2 8 2fluxo3-methyiphenyl 2-nitropheny! H H OMe + + - -
3 5 2-chlorophenyl 2-nitrophesyl H H OMe + + - -
4 §  2cyanophenyl 2-nitropbeny) H H OMe + & ++ &
§ §  2fuorophenyl; 2-nitrophenyl H H ‘OMe + o+ - .
6 8  2-methyl,3-nitrophenyl 2-mitrophenyl H H OMe + + - -

59

-



PCT/EP2003/050783

60

Cpd X R R R’ R* r’ sgo  age  amt ant
| sumher RCS0 efiescy ECS0 efficaey
7 §  2-methylphenyl 2-nitropheny! H H OMo o - .
3 3 2-pitrophenyl 2-hirophenyl H H OMe + + - -
9 3 2-pyridyl 2-nltrophenyl H H OMe +H+ ¥ ++ &
10 8 2pyidyiHGmit 2-nivophenyl H H OMe -+ o+ - -
P zmmm 2-nitrophenyl H H- OMe + 4+ - .
12 S 2-triffuorometiylpbenyl 2-nisophenyl K H OMe + + - .
13 5 3-(5mcthylacxalyl) 2-nitrophenyt H H OMe + % - -
14 § 3 4-dichlorophenyl 2-nitrophenyl H H OMe + + - -
1S 8  3,5dichlorophenyl 2-nitrophenyl H H OMz H . .
16 8  3S5dificorophenyl 2-(hydroxymethylphenyl) H H OMc + + + *
17 8 35difmoropheryl  2-{N-methylbeamamide) H H OMo - . + +
18 S  35difluorophenyl 2-beraamide H H OMe ++ + + £
19 S 35difioropheyl  2bemvicmcidmetyl H H OMs + o+ - -

ester

20 §  35-difleorophenyl 2-cyanopheeyl H H OMs + + - -
21 3 3 5-difinorophenyl 2methoxypheayl H H OMe +H

22 S 3, 5-difluorophenyl 2-nitrophenyl H H Br + ++ - -
b L) 5  35-difincrophenyl 2-pitrophenyl H H CF) +H - - -
24 S 3,5-dificcrophenyl 2-nitrophenyl H H CH20H H - - .
25 8  3S-difucrophemyl 2-nitrophenyt H H cl H - -
26 § 3 5Adifivorophenyl 2-nitrophenyl H H CN +H + - -
27 S  35-difluorophenyl 2-nityophenyl H H CO(l-pymolidiml) + + - -
28 S  3.3-difloorgphenyl 2-nitrophenyl H H CO4-moqphaliny) + + - -
29 8  35-difluorophenyl 2-nitrophenyl H H CO[14- “+ - -

methylpiperainyi)]

30 §  3.5difluoropheny! 2-nitrophenyl H H CO2H + + - -
k1] 8  3,5-diflvorophenyl 2-nitrophemyl H H COMe ++ + - -
k¥ §  35-difluorophenyl 2-nitrophenyl H H CONER2 + + + +
33 8§  35difluorophenyl 2-nitrophenyl H H CONIR H - .
34 § 3,5-difluoophenyt 2-nitrophenyl H H CONHCH2(2-Asamyl) +  + - .
35 § 35 difluorophenyl 2-nitrgphenyl H H CONHCH(3-pyridyl) + * - -
3 8§ 3,5-difluorophenyl 2-nitropheny! H H CONHCH2CHINme2 +  + - .
37 s 3,5-difluvorophenyl 2-nitrophenyt H H CONHCH2CH2OH ++ =+ - -
33 §  3,5-diffucrophenyl 2-nitropheay} H H CONHCHZCHIOMs ++  ++ - .
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Cpd X R R? R R Y T ant
_-_lg_-_;bg'_ ECS0 efficacy ECS0 efflency
3% 5§  35-diffvoropheanyt 2-nitrophenyl H H CONHCHICOMMe + + .
40 S  3,5-difvorophenyl 2-nitropbenyl H H CONHCH2CONMe2 + + .
41 5  3,5-difluorophanyl 2-nitropheayl H H CONHCH2cPr ++ + -
42 5§  3,5-diflvorophenyl 2-nitropheny! H H  CONHCH2iPr + + .
4 S  3,5-diffuorophenyl 2-nitrophenryl H H  CONHCH2Ph + * &
4 5§  35-diflucrophenyl 2-nitropheny! H H CONHcPr o+ -
4 §  33diflorophemyl 2-nitiophenyt H H CONHE! = .
4 S  33-difloorophenyl 2-nitrophenyl H K CONHiPr - + *
47 8 35-difinorgphenyl 2-nitropheny! H H CONHMe o+ -
48 8  335difinonophenyl 2-pitrophenyl H H CONHnPr - + %
49 8 3 3-difivoropbenyl 2-nitrophenyl H H CONMe2 H o+ -
50 ] 3 5-diflugrophenyl 2-nitrophenyl H H F + + -
51 8 3 5-difiuoropheny] 2-nitropheny) F H H H -
52 5 3.5-diflworophenyl 2-nitrophemyl H H H H -
53 5  3,5difuorophenyl 2-nitrophenyl H F H =+ .
54 S 35-difluoropheny! 2-nitrophenyl Cl H H H -
55 § 35-difluoropbenyl 2-nitrophexy} Me H H + + -

56 S 3 S5-difluprophenyl 2-nitropheayl H OH H ++
57 §  3,5-difluorophenyl 2-nitrophenyl H H NH2 + + -
58 § 15difinorophenyl 2-nitraphenyl H H NHAc o+ -
59 §  35-difluorophenyl 2-nitrophenyl H H NHOOCF3 -+ -
60 S 3,5-difluoropheny! 2-nitrophenyt H H N2 H H :
61 8  3,3difinorophenyt 2-nitrophenyl H M OH P
62 S0z 35-diffusophenyl 2-nitropheny! H H OMs H .
6 3 }Sdifloorophenyl 2-nigrophenyl H H OMe H+ -
64 SO 35difluorophenyl 2-nitrophenyl H H OMe - * +
& 65 8§  3Sdifluorophenyl 2-pyridyl H H " OMe L -
6 3  35diflacrophenyl Jpyridyl-N-oxie H H OMe + + &
67 S 3-chloropheny! 2-nitrophenyl H H OMe L -
68 S 3-cyanopheayl Z-nitrophenyl H H OMe H+H .
&9 s 3-fiuoro, 5~ 2-nitrophemyl _H H OMe + + -
trifluaromethylphanyl
0 S 3-fluoro,6- 2-pitrophenyl H H OMe ++ + -
trifkoromatiryipheryl
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cpd X R Rr? R' R R g0 ago ast amt
smber ECS)_effiescy ECSD effiency
71 8 3-fnorophenyl 2-vitrophenyl K H Oe +H+H - .

72 S8  3-methoxyphenyl 2-nitrophenyl H H OMe + o+ - .

73 S 3-methyiphanyl 2-nitropheay) H H OMe H . .

74 3 3-nitrophenyl 2-aitrophexy! H H OnMe +HH - -

5 S I-pyridyl Zokropheryl @ H H oMe o -

76 8  A-rifluoromethryl 4- 2-nitropheny! H H OMe + + - -

chioropheny!

7 ] }ntﬂmel_hylmplnyl 2-nitmphenyl H H OM: + -+ - -

7 S 3uiflcoromethyiphenyl 2-nitrphegy! H H oM H oo . -

79 S 4(-methylthicolyl) 2-nitrophenyl H H OMe + o+ - -

80 5 43,3-dimethylisoxxzolyl) 2-nitropheayl H H OMe + & +

(U - 4-chlorophenyl 2-nitropheny] H H OMe + +

B2 S 4-cynnophenyl 2-nitropheayl H H OMe H+ o+ . .

33 5 4-Boorophenyl 2-nitrophenyl H H OMe + =+ - -

M §  4-methoyphenyl 2-nitropheayl H H OMs + & & +
135 s 4-mettvylipheayl 2-nitrophenyl H H OMs + + - *

56 [ 4-morpholinyl 2-aitrophonyl H H OMc =+ ) + +

87 §  5{(2-chlorothinzolyl) 2-nitropheny] H H OMe ++ + - -

13 S 5-(2-chlorothiophemyl) 2-nitrophenyl H H OMe + + - -

9 s Cyclohexyl Z-nitrophenyl H H OMe + + -+ &

% S Pheny! 2-nitrophenry] H H H + + . -

91 8 Phenyl 2-nitrophenyl H oMe H - - & +
2 5 Phenyl 2-nitrophesryl H H OMe H+ . -

)

note 1; EC50 scale: ++H <5 nM; ++ between 5 and 100 nM; + <1000 nM; & between
1000 and 10000 nM; - >10000 nsM

note 2: cfficacy scale (maximal intrinsic activity, i.e. intrinsic activity observed in the
presence of 100 nM DHT, was sct at 1.00): ++ 20.80; + between 0.50 and 0.80; =
between 0.20 and 0.50; - <0.20

The androgenic activity (EC50, potency, and efficacy) of the compounds in Table 5 was

determined in an in vitro bicassay of Chinese hamster ovary (CHO) celis stably

transfected with the human androgen receptor expression plasmid and a reporter
62
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plasmid in which the MMTYV prometor is linked to the luciferase reporter gene. The cell

line CHO-AR-pMMTV-LUC 1G12-A5-CA is described in Schoonen et al. (J. Steroid
Biochem. Molec. Biol. 2002; 74: 213-222). The androgen receptor activity of
compounds was determined in the presence of 0.1 pmol/l onapristone. The maximal

5 efficacy in the presence of 100 nmol/l DHT was set as 100%. The potencies are -

expressed as percentage of DHT activity.

Table 5 Androgen receptor activity
Cpd X ' R? R R R ago agn
pember potenty elli
93 8 d-pyridyl 2-nitrapheny H H OMe * +
™ S 345-riflcorophenyl 2-nitropbenyl H H OMe + +
95 8§ 2,3,5-rifluoropheny 2-nitropheny) H H OMe + ++
9% §  4-chloro-3-pyridyl 2-nitrophenyl H H ~ OMe % *
97 $  35difluorophenyl 2-nitropbenyl H H NHCOCEDF + +
98 S  3,5-difluorophenyl 2-nitrophenyl H H NHOOCHFZ + +
9 8§ 3,Sdifiuorophenyl 2-nitrophenyl H H NHCOEt * +
100 S 2-pyvidy! 2-nitrophenyl H H NHCOCH2F + ++
101 S 2-pyridyl 2-nitrophenyl H H NHCOMe + +
22 8 2-pyridyl 2-nitrophenyl H H NHCOEt + +
03 S 3-pyridyl 2-nitropheny} H H NHCOMe + +
04 S 3-pyridyl 2-nitrophenyi H H NHCOCH2F + -
s & 3-pyvidyl 2-nitropheny! H H NHOOEt + &
106 S  35difluorophenyl 2-nitrophenyl H H NHSO2Me + +
107 §  3.5-diftuorophenyl 2-nitropheny! H H NHSO2(3-hiophcne) + +
106 S  3,5-difluorophenyl 2-nitropheny) H H NH502<(1-Mec4 + -+
_ imidszotyl
108 S 2-pyridyl 2-nitrophenyl H H CONMe2 + +
ne s 2-pyridyl 2-nitrophenyl H H CONHMe + +
1 s 2-pyridy] 2-nitrophezyl H H CONH2 x +
m s 3-pyridy] 2-nitropheryy) H H CONHMe + &
s 3-pyvidyl 2-nitrophenyl. H H CONHE: + +
14 S 3-pyridyl 2-nitrophenyl H H CONHgyclopropyl + +
ns s 3.5-m1‘|:1idyl 2-nitropheryl H H OMe ++ +
N6 S 2.4-pyrimidyl 2-nitrophenyl H H OMc + +

8
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[

Cpd X K x’ R R R g ago
nomber pulnﬂ_clrﬂ_‘
117 s 2,5-pymaryl 2-nitrophenyl H H OMe + 3
118§ 3,5-pyrimidyl 2-pitrophenyl H H NHCHO + +
e 8 2-pyridyl 2-nitropbemy] H H CN ++ +
120 §  2-pyridyl HClaalt 2-nitrophenyl H- H CN ++ ++
121 S 3-pyridyl 2-pitrophenyl H H CN + +
2 s 4-pyridyl 2-nitrophemyl H H CN + +
123 S 3,5-pyrimidyl 2-nitraphenyl H H CN + +
124 S 2,4 pyvimidyl 2-nitropheayl H H CN + +
125 8§ 3-cyanopheayl 2-nitrophenyl H H CN + ++

note I: potency scale: ++>5%; + between 1% and 5%; + between 0.1% and 1%.
note 2: efficacy scale (maximal intrinsic activity, i.e. intrinsic activity observed in the
presence of 100 nM DHT, was set at 1.00): +H+>0.80; + between 0.50 and 0.80; +
between 0.20 and 0.50; - <0.20.

Determination of competitive binding to cytoplasmic human androgen receptor from
recombinant CHO cells is used to estimate the relative binding affinity (RBA) of a test
compound for androgen receptors present in the cytosol prepared of the recombinant
CHO cell-line, CHO-AR-pMMTV-LUC 1G12-A5-CA.

Compound 63 and compound 92 were tested in this binding assay and both compounds
were found to have a relative binding affinity >1% relative to DHT.
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Claims

1. A compound having the formula

R* 3 x’m

N\

RS N

¢

wherein

Xis S, SO or SO;; )

R! is a 5- or 6-membered monocyclic, hetero- or homocyclic, saturated or
unsaturated ring structure optionally substituted with one or more substituents
selected from the group consisting of halogen, CN, (1C-4C)fluoroalkyl, nitro,
(1C-4Calkyl, (1C-4C)alkoxy or (1C4C)fluorcalkoxy;

R is 2-nitrophenyl, 2-cyanophenyl, 2-hydroxymethyl-phenyl, pyridin-2-yl, pyridin-
2-yl-N-oxide, 2-benzamide, 2-benzoic acid methyl ester or 2-methoxyphenyl;

R? is H, halogen or (1C4C)alkyl;

R!is H, OH, (1C-4C)alkoxy, or halogen;

R’ is H, OH, (1C-4C)alkoxy, NH,, CN, halogen, (1 C-4C)fluoroalkyl, NO,,
hydroxy(1C-4C)alkyl, CO:H, CO;(1C-6C)alkyl, or

R? is NHR®, wherein R® {s (1C-6C)acy! optionally substituted with ane or mors
halogens, $(0)2(1C-4C)alkyl, or S(O)aryl optionally substituted with (1C-
4C)alkyl or one ar more halogens, or

R? is C(O)N(R®,R®), wherein R* and R’ each independently are'H, (3C-
6C)cycloalkyl, or CH;R', wherein R’ is H, (1C-5C)alkyl, (1C-5C)alkenyl,
hydroxy(1C-3C)alkyl, (1C-4Calkylester of carboxy(1C-4C)alkyl, (1C-
3C)alkoxy(1C-3C)alky!, (mono- or di(lC-4C)alkyl).aminomeﬂ:yl, (mono~ or
di(1C~4C)alkyl)aminocarbonyl, or a 3-, 4-, 5- or 6-membered monocyclic,
homo- or heterocyclic, aromatic or non-aromatic ring, or R®and R’ form
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4
together with the N a heterocyclic 5- or 6-membered saturated or unsaturated

ring optionally substituted with (1C-4C)alkyl;
or a salt or hydrate form thereof.

2. A compound according to claim 1, characterised in that

R! is a 5- or 6-membered monocyclic, hetero- or homocyclic, saturated or
unsaturated ring structure optionally substituted with one or more substituents
selected from the group consisting of halogen, CN, CF;, nitro, methoxy,
trifluoromethmty or methyl;

Ris 2-nitrophenyl, 2-cyanophenyl, 2-hydroxymethyl-phenyl, pyridin-2-yl, pyridin
2-yl-N-oxide, 2-benzamide, 2-benzoic acid methyl ester or 2-methoxyphenyl;

R? is H, halogen or (1C-2C)alky!l;

R'isHorF.

3. A compound according to claim 2, characterised in that
R’ is H, OH, (1C-4C)alkoxy, CN, halogen, (1C~4C)flucroalkyl, NO,, hydroxy(1C-
4C)alkyl, COz(i1C-6C)alkyl, or
R? is NHR, wherein R® is (1C-6C)acy] optionally substituted with one or more
halogens, S{0)2(1C-4C)alkyl, or S(O)aaryl optionally substituted with (1C-
4C)alkyl or one or more halogens, or
R} is C(O)N(R® R®), wherein R® and R’ each independently are H, (3C-
6C)cycloalkyl, or CHaR'®, wherein R is H, (1C-5C)alkyl, (1C-5C)alkenyl,
hydroxy(1C-3C)alkyl, (1C-4C)alkylester of carboxy(1C-4C)alkyl, (1C-
3C)alkoxy(1C-3C)alkyl, (mono- or di(1C-4C)alkyl)aminomethyl, (mono- or
di(1C-4C)alkyl)-aminocarbonyl, or a 3-, 4-, 5- or 6-membered monocyclic,
homo- or heterocyclic, aromatic or nor-aromatic ring, or R*and R® form
together with the N a heterocyclic 5- or 6-membered saturated or unsaturated
ring optionally substituted with (1C-4C)alkyl.

4. A compound according to claim 3, characterised in that
R?is H or halogen;
R'isH;

-
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R is H, OH, (1C-4Calkoxy, CN, F, Cl, CF3, NOy, hydroxy(1C-4C)alkyl, COx(1C-
6C)alkyl, or
R’ is NHR®, wherein R is (1C-3C)acyl optionally substituted with one or more
halogens or

R® is C(O)N(R®,R?), wherein R® and R® each independently are H, (3C-
5C)cycloalkyl, or CHaR'%, wherein R'® is H, (1C-5C)alkyl, (1C-5C)alkenyl,
hydraxy(1C-3C)alkyl, (1C-2C)alkylester of carboxy(1C-2C)alkyl, (1C-
3C)alkoxy(1C-3C)alkyl, (mono- or di(1C-4C)alkyl)aminomethyl, (mono- or
di(1C-4C)alky)aminocarbonyl, (3C-5C)cycloalkyl, or a S~-membered
heterocyclic ring.

5. A compound according to claim 4, characterised in that
X is S or SOy; .
R? is 2-nitropheny), 2-hydroxymethyl-phenyl, 2-benzamide, 2-methoxyphenyl, 2-
cyanopheny! or pyridin-2-yl;
R}isHorF;
R® is H, OH, (1C-2C)alkoxy, CN, F, Cl, CF3, NOy, hydroxy(1C-4C)alkyl, COx(1C-
4Calkyl, or
R? is NHR®, wherein R® is formy], acetyl, fluoroacetyl, difluoroacetyl, or
trifluoroacetyl, or
R? is C(O)NR®RY), wherein R* is H, and R is H, cyclopropyl or
R’ is CHaR'®, wherein R'"” is H, (1C-2C)alkyl, hydroxy(1C-2C)alkyl,
methoxy(1C-2C)alkyl, cyclopropyl.

6. A compound according to claim 5, characterised in that
Xis S;
R! is 3,5-diflucrophenyl, pyridin-2-yl, pyridin-3-yi, pyrimidin-5-yi, pyrimidin-4-yl,
pyrazin-2-yl, 3-fluorophenyl, 3-cyanophenyl, or 3-nitrophenyl,;
R? is 2-nitrophenyl, 2-hydroxymethyl-pheny!, 2-methoxyphenyl, 2-cyanopheny or
pyridin-2-yl; -
R} is H; ’

4
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R’ is OH, (1C-2C)alkoxy, CN, CF, NOs, hydroxy(1C4C)alkyl, COx(1C-4C)alkyl,
or NHR®, wherein R® is formyl, acety, fluoroacetyl, difluoroacetyl, or
trifluoroacetyl.

. A compound according to claim 6, characterised in that

R!is 3,5-diftuorophenyl, pyridin-2-yl, pyndm-3-yl pyrimidin-5-y, pynmldm-i-yl
or pyrazin-2-yl;

R? is 2-nitropheny], or 2-hydroxymethy}-phenyl;

R’ is OH, (1C-2C)alkoxy, CN, hydroxy(1C-4Cjalkyl, or NHR®, whercin RS is
formy), acetyl, fluoroacetyl, difluoroacetyl, or trifluoroacetyl.

8. A compound according to claim 7, characterised in that

R'is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, or pyrimidin-4-
yi

R?is 2-nitrophenyl;

R? is OH, (1C-2C)alkoxy, CN, or NHR®, wherein R® is formyl, acetyl, fluoroacetyl,
difluoroacety], or trifluoroscetyl.

9. A compound according to claim 8 selected from the group consisting of 6-
Methoxy-3-(2-nitro-phenylsulfanyl)- 1 -pyrimidin-5-ylmethyl-1 H-indole, 342-
Nitro-phenylsutfamyl)-1-pyridin-2-ylmethyl- 1 H-indole-6-carbonitrile, 3-(2-Nitro-
phenylsulfanyl)-1-pyridin-2-ylmethyl-1 H-indole-6-carbonitrile-hydrochloride, 3-
(2-Nitro-phenylsulfanyl)- [ -pyrimidin-5-ylmethyl- 1 H-indole-6-carbonitrile, 3-(2-
Nitro-phenylsulfanyl)-1-pyrimidin4-ylmethyl- L F-indole-6-carbonitrile,  N-[1-
(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsutfanyl)- | H-indol-6-yI}-2-fluoro-
acetamide, and  N-[3-(2-Nitro-phenylsulfany[)- 1-pyrimidin-5-ylmethyl-1 H-indol-
6-yl}-formamide.

10. A compound according to claim S, characterised in that

Xis§;
R! is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl, 3-fluorophenyl, 3-cyanophenyl,

or 3-nitrophenyl;
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R* is 2-nitropheny!, 2-hydroxymethyl-phenyl, 2-methoxyphenyl, 2-cyanophenyl or
pyridin-2-yi;

R isH;

R? is C(O)N(R®,R*), wherein R" is H, and R? is H, or CH;R"", wherein R is H, (1C-

2C)alkyl, hydroxy(1C-2C)alkyl, or methoxy(1C-2C)alkyl.

11. A compound according to claim 10, characterised in that
R'is 3,5-difluorophenyl, pyridin-2-yl, or pyridin-3-yl;
R is 2-nitrophenyl, or 2-hydroxymethyl-phenyl;
R? is C(O)N(R®R?), wherein R" is H, and R® is CH,R'®, wherein R" is H, or (1C-
2C)alkyl. '

12. A compound according to claim 11 which is 1-(3,5-Difluoro-benzyl)-3-(2-nitro-
phenylsulfanyl)- 1 H-indole-6-carboxylic acid methylamide.

13. A compound according to claim 4, characterised in that

XisS;

R! is 3,5-difluorophenyl, pyridin-2-y}, pyridin-3-y, 3-fluorophenyl, 3-cyanophenyl,
or 3-nitrophenyl; -

R is 2-nitrophenyl, 2-hydroxymettry}-phenyl, 2-methoxypheny], 2-cyanophenyl or
pyridin-2-y};

R’isH;

R’ is C(O)N(R®,R?), wherein R® and R’ each independently are H, or CH;R",
wherein R is H, (1C-5C)alkyl, (1C-5C)alkenyl, hydroxy(1C-3C)alkyl, (1C-
3C)alkoxy(1C-3C)alkyl, or (mano- or di(1C-4C)alkyllaminomethyl.

14. A compound according to claim 13, characterised in that

R' is 3,5-difluorophenyl, pyridin-2-yl, or pyridin-3-yl;
R? is 2-nitrophenyl, or 2-hydrexymethyl-phenyl;

69

v



10

15

20

WO 2004/041782 PCT/EP2003/050783

')
R® is C(O)N(R® R®), wherein R" and R? each independently are H, or CHaR'®,
wherein R'? is H, (1C-5C)alkyl, hydroxy(1C-3C)alkyl, or (1C-3C)atkoxy(1C-
3C)alkyl.

15. A compound according to claim 14 which is 1-(3,5-Diﬂuoro-bcnzyl)—3-(2—ni;m-
phenylsulfanyl)-1H-indole-6-carboxylic acid dimethylamide.

16. The compound of any one of claims 1-15 for use in therapy.

17. A pharmaceutical composition comprising a compound according to any one of
claims 1-15 and a pharmaceutically acceptable carrier.

18. A pharmacentical composition according to claim 17 for the treatment of a disorder

selected from the group consisting of an androgen-receptor related disorder, an
androgen related disorder and androgen insufficiency.

19. A use of a compound according to any one of claims 1-15 for the manufacture of a
medicament for the treatment of androgen-receptor related disorders, androgen
related disorders and androgen insufficiency.

20. A method of treating a disorder selected from the group consisting of an androgen-
receptor related disorder, an androgen related disorder and androgen insufficiency
comprising administering a pharmaceutically effective amount of a compound
according to any one of claims 1-15 to a subject in need thereof.
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hlql-tm- hqmmwhmmmmhuhthdmmnh

] raprdasninr coneama toutes mes (nos) sffaires de tywvet dane touts procidure [nstiués par ls Convention mur e
&%qiuﬂ?ﬁmm@)mdﬂnﬂhm”mm

Las autres mandatakes sont mentionnés sir une feulls
[ EI wmmm:mmnmmmmmm

E] wn-vﬂun-am mmmmmm:mwhm-dmwm
sipphimanteie,

I

Address of placa of businsss:

Alzo Nobel N.V.

inteliectuai Property Departmant (Depl AiP)
P.O. Bax 8300

6800 5B Amhem

The Netherlands

mhﬂmmw

mmmmmmhmum Volmacid, an dan Volmachigeber nurficksendan.
Plsass reitzn the yelow , supplenenied Gensyl Anthorisation No., to the athorisor.
. E Pﬂ-bmhﬂmmm?mlbwn'nm
Ort/Placaliny Armmeﬂnhﬂ- Datum/Dats Decariber,
Untarscivift(en) / Signature(s)
(Holder of Presy) - - (Huidaromey)
' d-u--uI-
=” llll mmm m_-n-'f' ra m‘-lﬁl

Oasufachall
‘n--mnl-h-

namax) of the shgratery(ias) adding, In S cizs of lngal parsens,
raactine, spris u signature, is (Jez) nomix; t (das) signatairets) m

-lr-nnu) mgu:—unﬂ:n.mﬂ-ﬁwumm--mﬂmh
ummh-ﬂtlmmmmmmn—un—mhnmmﬂ akmar). Veullax njsuter & la

GANna 8 o g parsornes mories, sas Mhﬂnlnl!lnlnuﬂ.
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Power of Attorney AS

(Concerning a Given International Application)

PATENT CO-OPERATION TREATY

APPOINTMENT OF AGENT OR COMMON REPRESENTATIVE

POWER OF ATTORNEY
The underaigned applicant(g):
HERMKENS, STOCK, VAN DER LOUW, TEERHLIS, LOMMERSE,
Pedro, Harold, Han Herman, Thija Jaap Nesitjs, Wirands Johannes, Petrus, Marla
NV, Organon N.V. Organon N.V. Organon NV. Organon N.V. Organon
P.O. Box P.O. Box 20 P.O. Bax 20 P.O.Box 20 P.0.Box 20
5340 BH Osa 6340 BH Oss 5340 BH Qus §340 BH Oss 5340 BH Oas
Tha Nstherlands The Netherlanda The Netharlands The Netharlanda The Netherlands

hereby appainty (appoine) Mr, (Ma.Miss, Mrs.) {Name, address]:

9L Xypaak. M. HogenSirk. PMG.F. van Weemnbeek
AL Rovers LAGH. v dan Broek.
AXrusiding oi:
Pasibus 20
Z340 BH Our
The Neiherlands

[X] asagent

[ ]as common representative

to act on his (her, their) behalf before the competent Inteaational Authorities in connection with
the intermational application on [title of the invention, applicant's or ageat’s file reference, if any
hos beon indicated in the reqnest, international spplication number, if already available]: .

Ournf.: 2002.723 WO

as: “INON-STEROIDAL ANDROGENS COMPOUNDS”

filed with the (name of the Office]: EP0
as receiving Office and 0 make or receive payments on his (hier, their) behalf.

Pisce..... (256 Date: .22 2200229 3
Signature of the applicent (where there are scveral applicants, each of them mnst sign):
Qo0s Gt ofiofaeny  RNIORDD q-w-2eed
HERMKENS, STOCK, A ouw, TEERHUIS, LOMMERSE,
Pedro, Harold, Han arpnan, Thijs Nesltje, Miranda Jo__lgnnu. Petrus, Maria

o,

T ey (gach ﬁmmmtmﬁmm.% —
indication o¥the capacity in which the person signs]




PATENT COOPERATION TREATY

cf

From the INTERNATIONAL SEARCHING AUTHORITY

PCT

AKZO NOBEL N.V.

Te: 807K 2004 '
,;M; " ' . NOTIFICATION OF TRANSMITTAL OF
0. Box 20 THE INTERNATIONAL SEARCH REPORT
g Bebandeld oot/ M OR THE DECLARATION
NL-5340 BH Oss b
NETHERLANDS Adie apgenuemin f
9“1 (PCT Rule 44.1)
Bevictn 4.
son _
Boariw, d.4.
) Date of melling
; [ 30/01/2004
Appiicanfa or agents flle relerance
2002.723_WO , FOR FURTHER ACTION  Boe paragraphs 1 and 4 below
Intemationai application No. Intsmatianal fiing date
PCT/EP 03/50783 {dapmonthyex)  93/11/2003
Applicant

] 1. [x] The appicant is hareby notifed that the Intemaional Search Report has been setablished and s tranamitied herewlth,

Fling of amandments and siatamant under Article 18-
The applicant la entted, ¥ he so wishes, to emend the claims of the Intamational Application (ese Fule 48):
When? The time Imit for such amendments is narmally 2 monthe from the date of franamitial of the
intemational Search Report; however, for more delrlls, sse the notes on the accompanying sheat,
— 30/3 IOU

Where? Directyto the Intemnational Bureau of WIPO

Forn'wngnhlh:llmwdhm. a4 the notes on the accompanying ehaet.

2. The applicant is hereby notiled thatno Inismational Search Raport will be astabliehed and that the daclaration under
Artcie 1 7(2)(a) uﬂm la tranamitiod herewit. v

8. [[] wWith ragard t the protest agnmupqmnm(m)mmhq-)umn.new.zmwmmmmm
D thmtamMMMnmmnthﬂmWﬂh
applicant's request to forward the iexis of both the protest and the deciajon tharson 1o the designalad Omices.

[[] no decieion has been made yet on the protest; the epplicant will ba notified as soon as a decision is mede.

4, Futher sction{s): The applicant Is remindad of the following:

Shorlly after 18 monthes from the priority date, the inlernational eppiicetion will be publlshed by the Intermnational Bureau.
if the appiicam wishes to avoid or posipone publication, a notica of withdrawal of the intamational application, or of the
pricrity clalm, must reach the international Bureau ps in Rules BObI.1 and B0 K3, respactively, betore the
com of tha tachnical preparations for Inmiemational publication.

Witin 19 months from the priorfty date, a demend for kniemational prelminary eamination must be fied ¥ the epplicant
mumummmmmmmunﬂa.:mhmﬂmmunmmw Jader).

Within 20 montha from thé priority date, the applicant must the preacribed aote for entry Info the national phase
Wedlﬁmommuim#gemdﬂ hhﬂﬁmdorhnﬂrabdmﬁhlnﬂmnﬁomu
pricrity date or could not be eleciad bacause they ana not bound by Chapter Il

Name and maling address of the Inlemational S8earching Autharity

Patant Office, P.B. 5810 Patentiaan 2

————

HV
@ Tal. (+s1-m)%
Faux: (+31-70) 340-3016

Tx. 31 851 epo i,

Authorizad officer
Kerstin G*tz

Form PCTASA/Z20 (July 1906)




NOTES TO FORM PCT/ISA/220

Thess Notes are intanded to give the basio instructions sanceming the fing of amancvnenis under article 18. The
Notes are based on the requirements of the Patant Cotperation Trealy, the Regutalions and the Adminkbyalive instrudtions
uncer that Treaty. I cuse of discrepeney between thess Nolsa and those requirements, the lsitsr are spypilosbie. Formome

detsiiad informalion, sse alko the PCT Applicant’s Guide, a publiaation of WIPO.

In these Notes, “Adtisls”, *Ruie”, and "Seclion” refar 1o the provisions of the PCT, the PCT Reguiations and the PCT
Adminisiraiive Instrusiions respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 18

The spplicant has, sfier having racsived tha intemalional search repart, one opportundly to amend the claims of the
Imlhiqﬁlh.lﬂnuﬂhmhlnmdudhﬂ,ﬂmdmdhmmm(-ﬁm
desaription and drawings) may be amandad curing the Intsmational examination there Is usually
ro need fo fils smendmanis of the olaims under Artisle 19 sxcept where, 8.¢. the appliomnt wants the leiter to be published
for the purposss of provisional protestion or has ancther reason lor amending the olaims before Intemationsl phullaalion.
Furthermore, R should be smphasized that provisional protsation is svaliabls in some Biates only.

What parts of the inlamationsl applicsiion may be afmeded ?
Under Article 19, only the claims may be amendad.

During the intemnational phasa, the daims may siso be amended (or further ameiiad) uncier Artiale 34 before
the international Preliminary Examining Authorlly. The dasaription and drewings may only be smended under
Article 34 befors the Intemational Examining Authorlly.

Upon anby into the national phass, il pats of the intermnationsl appiisation may be amanded under Artiols 28
or, whare sppliashis, Aricle 41.

Whan? Within 2 manths from the dais of iranemittel of the intamationsl search report or 16 moriha from the priorlty
dais, whichever ims imit axpires [alar. R should be noled, howevar, thel the amendmanis il bs cormidered
s having bean recaived on fime if they are recsived by the International Bursau after the expirstion of the
%rmumhmahmummmm

The amentdments may only be fled with the intemnational Bursau and not wilh the receiving Offias or the
inlemational Bearching Authodly (Fade 40.2).

Whera a dsmand for intemnational preiminary sxaminstion has baen As filed, sse below.

How? Elher by cancsiling one or more sniire claima, by adding ons or mors new claims or by amanding the text of
( one or mome of the alsime e Sad

A replacemert sheet must be submitted for sach shest of the dlaims whish, on sccount of an amandmant or
amandments, differs from tha shest ciiginally Sed.

Al tha disims sppearing on a replecament sheet must be numbsrad in Arablo numerals. Whare a olaim b
canosiied, no rerumbering of the other alaima is required. in & cases where olaims are enumbared, they must
be renumbsned cormsoutively (Adminisiretive insiructions, Beation 206{)).

The smendments must be mase in the language in which theintemational applicstion ks to be publishasd.

Wit dosumants nust/may scoompany the amendments?
Latter {Dection 206(b)):
The amendments must be submitted with o letber.

The iotter will not be publishad with the inlemational application and the smendad dlalma. i should not be
confused whh the "Stalement under Artiols 18(1)" (sse below, under “Statement under Artiole 18(1))

The lstier must be In English or French, chaoilos of the sppicant. However, If the iangusge of the
Internationsl mhﬁ:hmh:uﬂ:muhma:nmummummhmm
Is French, the must be In French.

Notes to Form PCTABA/220 (et sheet) [Janusry 1854) ' ’
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NOTES TO FORM PCT/ISA/220 (continusd)

lntinr must indioals the differances belwaen the clalms as fllad and the claims s amended. & must, in
uiar, indoats, In connection with each alalm appearing in the intemational appioation (it being undersiood
identioal indieations oconosming asveral claims may be grouped) whelher

® theclaim b unchanged;
) the claim s oancelled;

) thecaim snew;
™
(/)

s

the alaim replaces ana or more claima ss filed;
the olsim s the resull of the division of a olaim se fiad,

The following exarcples Busivade the manner in which amendmens imistbe splained In the -
mcompanying letter:

1. gl:: originally there wers 48 claims and alter amendmaent of soms alsims there are 51):
1io 28, 31, 32, 34, 35, 37 in 48 replesed by amencied slaims bearing the same mumbers;

claima 30, alndﬁmd'm‘ul rmw olaims 46 fo 51 acided "

2. [Whem originally there were 15 olaima and after amendment of all alaims there are 11}
*Claims 1 to 15 mplaced by amended daims 1 t0 11."

{ 3 M.-uljﬂldyh-mﬂddn.thuﬂhm“mmdhm
naw clainm]:

“Claims 1 to 6 and 14 unchanged; slaima 7 o 13 eancalled; new claims 16, 16 and 17 added " or

"Claima 7 fo 13 cancelect new claima 15, 18w17dbd.nl‘l.llh' olaims unchanged.”

4. [Whare varicus kinds of amendmanis are mads):

'a-l-1-‘lollmm11b1’ 18 and 19 cancallad; elaivs 14, 15 and 16 repiased by smended
claim 14; claim 17 subdivided inko -r-uﬂddnhis.ilmdﬂ nud"il-ll “ b!

“Btetament under article 10(1)" (Ruls 45.4)

The smandimenis bs soocompanied siatamant axplaining the amendmants and indioat! impact
Mll.l'i;nuinﬂl::nﬂihmmhuédﬂm ﬂhmmmﬂh.n-ﬁuﬁq

The siaismant will be published with the inemational appiiostion and the amendad dlaims.

R st be in the lenguage In which the intsmatienal appplicsiien Is to be published.

R must ba brief, not exoseding 500 words i in English or if tranaleled into English.

R should not be confusad with and doss not replacs the letier indioating the diffsrences batwean the slaims
o fiad and a» amanded, it must be fiad on & separsis shest ar must be ideniified 2s such by a haading,
mwmhmmmmmir

Imqnlluidn-ly ng sommenis an the intemnational ssarch repart or the relsvance of cllatiors

disparagl
ooniained in that report. Rsfersnos to cikalions, relevant 1o a given olaim, contained in the inkamalional search
(, mmqumhmmmmf:d olaim. "

Consequence ¥ a demand for inferastional prefiminary exemination has eiready heen tied
I atthetime of i amendments under Artiale 18, a demand for intermational preliminary exemination
-hdyh-n.-"ﬁ-d. mdp-br:'i; dhmh-dlh—l:mmh
H-ndtndan-n ﬁolhlmdmm the intemstional Preliminary Examining
mmmmnm;

&mﬂ_ﬂbﬂﬂmdhmmﬁmmmmm
mmmhd’-nhhld whers indo the national , A tramiation of the
um-mmmanmh:ﬁh -mbdpdﬂc::.- Offiosa, inslwad of, or
in adkiition fa, tw transiation of the deims as Ged.

Far further detlls on the requirsments of sach designatedisiscted Offiae, wee Volume Il of the PCT Appliosnt's

1

Notms to Form PCTASAZ20 (sscand shest) (lanuary 1994) ’

INBDOCAE <XSMBASNCENPA_|_>»



PATENT COOPERATION TREATY
67—

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 16 and Rules 43 and 44)

Appiicant t's fie miarance Notffication of Tranamitial of Intemational Gaarch Raport
o o foers FOR FURTHER gmm’n?mm?ulummmmmsﬁm
2002.723 WO ACTION

imemational application No. intamational fling dele (dayimontiysar) | (Eariest) Pricrity Date (amy/manthysar)
PCT/EP 03/50783 03/11/2003 07/11/2002
Applicart

AKZO NOBEL N.V.

mlmmmmmmmnmwmulmmmmmwm Is tranamitted to the applcant
according 1o Ariicle 18. A copy Is being transmitied 0 the intemational Bureau.

This Inlemational Bearch Reportconaistsolalof ___§  shesis.
Itis also accompaniad by a copy of each prior art docienent ciiad In thia report.

1. Bashe of the report
2. With regard io the language, the Intemational ssarch was carmiad out on the basls of the Intemationa) appiication In the
language In which it was fled, unlaas otharwise indicaiad under this item.

D the intemational search was carfied aut on the basis of a iranlation of the lnemetional application furnished to this
Authority (Rule 23.1(b)).

b. With regard to any nucisotide and/or amino acid saquence disciosed In the international appiicafion, the Intemetional search
was carrlad out on the basis of the ssquence Ising :

contained In the inlemational application In written form.

filad \ogether with the internetional application in computer readabis form.
fumnished subsequantly to this Authority in writtan form.

fumnished subsequently to this Authority in compuiser readble form.

the statament that the subaequantly furrishad writien saquence flsting does not go beyond the disclosure in the
Internatianal appiication as fied has bean kumished.

mmmntmummmmmmmmmmummuummmmmm

Certain claims were found unsearchable (Bee Box |).
Uinky of iInvention ls lacking (sse Box H).

OM O 00000

4. With regard to the ttle, .
[C] thetextisapproved as submitied by the eppilcant.
[X] the taxt has been esiablished by this Authority 1o read as follows:
INDOLES USEFUL IN THE TREATMENT OF ANDROGEN-RECEPTOR RELATED DISEASES

§. With negand to the abstrect,
uhnlllmmdnwbnihdhfhlppham.

the text asiablishad, acconding ] b), ll'lhm in Bax |Il. The applicant may,
E mmhm?n:'nmmummm‘;fm mw llu;rpg'lﬂl ts © this Authority. ey

8. Tha figure of the drawings 1o be published with the abetract is Figure No. —_—
[] assuggesisd by the appiicant. fX]  None ot the igures,
[[] becauma the applicant falled i sugpsst & fAigure.
[[] because this figure betier chamciarizes the inventon.

Form PCTASA/210 ({iret sheet) {July 1896) . P
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/EP 03/50783

V=

Box Il TEXT OF THE ABSTRACT (Continustion of kem & of the firat sheet)

h

Form PCT/I8A/240 (continuation of firet sheet (2)) (July 1998)




INTERNATIONAL SEARCH REPOHRT intamational Application No P 7

PCT/EP 03/50783
LASSIFICAT!

Foe 7 CC070209/50  “COJD401/06 COTDA0S/06 COTDA13/06  COTDA01/12
AG1K31/404 CO7D417/05 CO7DA0S/12  CO7DA0S/12  CO7D403/12

C070403/06 A61P5/24
According 1o |niermational Peisni Classification (IPC) of 10 both pational ciasalfication and IPG

B. MELDS SEARCHED

Minitrarm documentation searched (Gsaification Eyaiam folowsd by dasesification Symbols)
IPC 7 CO7D A61K

Documeniation ssarchad other than minimizn documshistion 10 the extent that such docurnents ame included In the flakis ssarched

Elecironic dats bass consulled during the intemaiional sagrch (nama of dala base and, where practical, saarch s med)
EPO-Internal, CHEM ABS Data, WPI Data, BEILSTEIN Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Caiagory* | Chation of documant, with indication, whers appropriata, of tha Rvisvant paasages mwmm

P, X WO 03 064387 A (HOFFMANN LA ROCHE) 1-20
7 August 2003 (2003~08-07)
abstract

page 30; example 85

page 31; example 89

page 32; examples 94,95
claims

A US 5 767 139 A (FINN PAUL WILLIAM ET AL) 1-20
16 June 1998 (1998-06-16)
abstract

claims

examples

A DE 25 59 211 A (MCNEILAB INC) 1-20
8 July 1976 (1976-07-08)
claims

D Fusther docurmenis &s listad kn the continuation of bax C. E Patant tamily membars ars Osied in anhex

"A" Coument deiing e gunara sise of he ar whkh a nct &'”b"’mﬁmium tnderiying the

conidered Io ba of particuiar relevance
® -;:MMMonumm Inlermaliona)

"L dﬂlll'ﬂl wIIHl lhlllvl doubls m%

Invoive an iventive sisp whan the document is tekan siohe

dogurmant claimad imention
e N mm"w’m”"'mm,.é'mw,ﬂw
?Wmﬂnﬁuhmﬂd“nudﬂhw . mﬂ b oy
P wmnmﬁﬁm fllng aute but 2" mwummmm
Dt of the acttal complstion of the international ssarch Dute of muling of the inlamational ssarch npport
22 January 2004 30/01/2004

Nams and muiiing address of tha 19A Authorlzad officer

Eu Patenliann

M_w#uumpn.mu 2

e e T 31651 epo rl, Stix-Malaun, E

¥

Farm PCTABAZ1O (sscond sheet) (uly 10062)




inemaiionsl No.
INTERNATIONAL SEARCH REPORT PCT/EF 03/50783 O

Box | Obaervations where certaln claims were found unsserchable (Continuation of Item 1 of first sheet)

_Tlis Intemational Search Report has not baen establishad In neapsct of cartain clalms under Articla 17{2)(a) for the following reasona:

1. [EI Clalma Nos.:
becausa they relate 1o subject matier not required to be ssarchad by this Authostty, namasly:

Although claim 20 1s directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2. D Claims Noa.:
bacause they relate io parts of the intemationai Appiication that do not comply with the preacribad requiraments to such
an axtant that no meaningiul International Search can be camied out, specifically:

3. EI Ciaimes Nos.:
because they ere dapendent claima and ams not drafted in accordance with the sscond and third santances of Rule 6.4{a).

Box Il Observations whare unity of nvention la lacidng (Continuation of Item 2 of first sheet)

This intemational Searching Authardty found multiple Inventiona in this intemational appiication, as follows:

1. D As all required additional search fees wers timely paid by the spplicant, this international Search Repart covers al
esarchabie claims.

2. D As all searchable dalme could be searched without effort juatitying an additional fes, this Authority did not lvits payment
of any additional fee.

a Ason of th nexd ackiitiknal search fass the this intemational Bearch
[_] st ome o e mcutrc actcnal searc oes were tmety ald b the appicant, Feport

4. Na required additional earch fees wers 1 the appllcant. Consaquertly, this Intemational Search Report ls
mﬂ%bhlmﬂmlﬂmmﬂmﬁmgnzmwm:m: por

Ramark on Protest ) Dmummmmmmwunpﬂamm

D No prolast accompanied the payment of additional search fean.

.

Form PCTASA210 (continuation of first shast {1)) (July 1698)



INIENNATIUNAL SEAMUH RErFUNI

Internations! Appfestion No

Iiermation on ptsnt fumlly members PCT/EP 03/50783 2
Patent document Publication Patent family Publication
clied in search report dates membaer(s) daie
WO 03064387 A  07-08-2003 WO 03064387 A2 07-08-2003
US 2003220319 Al 27-11-2003
US 5767139 A 16-06-1998 BR 9305991 A 21-10-1997
CA 2117610 Al 02-09-1993
cZ 9402077 A3 18-01-1995
DE 69317651 D1 30-04-1998
DE 69317651 T2 09-07-1998
EP 0628040 Al 14-12-1994
FI 943931 A 26-06-1994
FI 20001771 A 09-08-2000
JP 7500347 T 12-01-1995
NO 943187 A 13-09-1994
K 100894 A3 12-04-1995
AT 164376 T 15-04-1998
AU 3497793 A 13-09-1993
CN 1079465 A 15-12-1993
DK 628040 T3 27-04-1998
WO 9317014 Al 02-09-1993
ES 2115053 T3 16-06-1998
HR 930227 Al 31-10-1996
HU 71126 A2 28-11-1995
JP 2540016 B2 02-10-1996
MX 9301112 Al 29-07-1994
ZA 9301383 A 26-08-1994
DE 2559211 A 08-07-1976 AR 219052 Al 31-07-1980
AT 356648 B 12-05-1980
AT 986075 A 15-10-1979
AU 505215 B2 15-11-1979
AU 8791675 A 07-07-1977
BE 837199 Al 30-06-1976
i CA 1065874 Al 06-11-1979
CH 622516 A5 15-04-1981
DD 125781 AS 18-05-1977
DE 2559211 Al 08-07-1976
DK 580175 A 01-07-1976
ES 443935 Al 16-08-1977
FI 753669 A ,B,  01-07-1976
FR 2296413 Al 30-07-1976
FR 2315921 Al 28-01-1977
eB 1527510 A 04-10-1978
HU 174948 B 28-D4-1980
KU 174949 B 28-04-1980
IE 42390 Bl 30-07-1980
IL 48756 A 12-03-1979
IN 142735 Al 20-08-1977
T 1052654 B 20-07-1981
P 51131872 A 16-11-1976
NL 7515100 A 02-07-1976
. NO 754313 A ,B,  01-07-1976
NZ 179580 A 03-04-1978
PH 12328 A 16-01-1979
PL 99353 Bl 31-07-1978
RO 69196 Al 15-08-1980
SE 422210 B 22-02-1982
SE 7514458 A 31-07-1976
su 667132 A3 05-06-1979

Farm PCTASAZZI0 {patent family semax) (July 1962)

h |

page 1 of 2




BN S Rl IR P/ RN ol BWF S § BBl WFER

Iintarnational Appliostion No

Frseon o e ey membs PCT/EP 03/50783 2 &
Patent document Publication Patent tamily Publication

died In search report dat mernber{s) daie

DE 2559211 A YU 332275 Al 28-02-1983
ZA 7508058 A 31-08-1977
CS 7600126 A2 13-02-1984
JP 52068175 A 06-06-1977
JP 60120860 A 28-06-1985
us 4059583 A 22-11-1977

Farm PCTABA/RO (pacard famfly annes) pluly 19632)
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The demand inust be flled direcsly with the competent huernationed Prefiminary Emding Avtharily or; memduﬁdhyrm
with dhe ane choren by the applicant, ThﬂlmarMthqﬁdAMwhﬁMbthMhbmhhw
1pEA/ EPO

PCT CHAPTER XX

DEMAND

under Article 31 of the Patent CooPerltion Treaty:
‘M undersigned requcsts that the interational application spocified below be the subsect of
international preliminary cxamination according to the Patent Copperation Treaty.

For Intermational Prelimi Bxamining Authiority osc only
)
Idenilfication of [IPEA ’ Date of recaipt on;M‘ND

- A;llﬂm‘l or agent’s file reference
Box No.1 IDENTIFICATION OF THE INTERNATIONAL APPLICATION 2?02 _723 WO

Intcraational application No. International fling date %ﬂﬂﬁh} (Rarlicat) Priority deto (daymonthivear)
o7-11-2002

PCT/EP03/50783 AT

Title of Invantion

INDOLES USEFUL IN THE TREATMENT OF ANDROGEN-RECEPTOR RELATEI) DISEASES.

Box No. 1l APPLICANT(S)

' n . . Talk Na.
Nome nd oddres: (e e b e e £ ol o . | e 666380
 Pacsimile No.
Akzo Nobel N.V. 0412-650592
Velperweg 76 [Toleprinter No.
66824 BM ARNHEM .
THE NETHERLANDS “Apglicat’s registratioy No. with theOffice
Stutc (that s, country) of nationatity: Statn (that is, country)) oficesidonce:
NL NL

.

Name and address: (Fanfly sme fallowed by given nms: fur @ bngel sty fifl oicial deignation. Yherwidra st tarfiale povie] codls and Acme of comry)
HERMKENS, Pedro, Harold, Han

N.V.Organon

P.O. Box 20

NL-5340 BH OSS
The Netherlands

State {thar is, counsy) of nationalily: State (that s, country) of reaidenco:

NL NL

o ——
= ——
I TR R R R R B R —/—————— = ==
R e = — —

N;;;u; and addroas; (Fasdly s fllowed by given scame: for o kgl endty, Al officlal desipnation. The atkdna sest inchale poetn] exch e aame of cowsry)

STOCK, Harman, Thijs
N.V.Organon

P.O. Box 20

NL-5340 BH OSS :
The Netherlands .

Stato (that i, country) of nationality: State (that lr, coundry) o residence:
| NL NL

lz] Further spplicants arc indicated on » continuntion sheet.
Foam PCTAIPEAMD| (first sheet) (Januory 2004) Swe Noter to the demand farin




9 iimemstional application No.
ShestNo. .<. PCT/EP03/560783

Continuation of Box No. II APPLICANT(S)
Ifnona of the following sab-bereer iy used, this shaot should not be included tn the demand.

Name end addross: (Fandy sams falirsed by ghen sma; fr-« lnga! ey, fuil ffcial delgaton, The cskiress mwot uchels postal cods are s of coomiry)

TEERHUIS, Nesltie, Miranda

N.V.Organon

P.O. Box 20

NL-5340 BH 0SS

The Netherands

State {Thet s, country) of natlonality: State fthat s, conntry} of residence:
NL NL

Name and address: (Fanily nane followed by gives nane: for o lagal antty, fill oficial desigmation. The askirews suat inchale pustal cods ol e of comesity)

LOMMERSE, Johannes, Petrus, Marla
N.V.Organon

P.O. Box 20

NL-5340 BH 0SS

The Netheriands

Statr (tkat iy, country) of nationality: Staie tlhﬂh..amm;onfuidﬂm:
NL NL

Nome and addross; (Fouy aane faowad by givn e, fir o kpal eniis, Al oficial designaion. The sidines st inckude postal covs and mases of coursrys)

VAN DER LOUW, Jaap

N.V.Organon

P.O. Box 20

NL-5340 BH 0SS

The Netherands

Stnte (that is, comntry) of nationality: Stute (that is, country)iof residence:
NL NL

Nam and address: (Fually naae fllowed by ghves e fir-« gel andis ol offcll dmignation. The aikds st inchuls pomtel colls and nes of cowry)

4

Sinte hat is, country) of nationality: Swis fihat {z, cowonry) of residence:

D Purther applicants are indicated on another contimation sheet.

Form PCT/IPEA/40] (continuntion gheet) (Tenuary 2004)

See Notes to the demand form



Internetional application No.
Sheet No. .3 PCT/EP03/50783

Box No.IIl AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following personis  [)¢] agent [[] common representative
and I.ZI has been appointed carlier and represents the applicant(s) also for intemational preliminary examinatioi.
[[] is hareby appointed and any earlicr appointment of (an) agent{sMcommon reprosentative is harehy revoked.
is herebyy appoi Iad.lpdﬁcdlyfuﬁepnuntmhfmeﬂwhﬂuﬁmﬂ?mﬁmhmynnminhgmﬂwﬂminndﬂﬁmm

earlier,

. ‘Falaphone No.

Name and address: ﬁ:—ﬂmﬂﬂ ﬁmﬂg-mémﬂwmm 5412-668456
fmile No.
L.A.G.M. van den Broek 0412-650592
P.O. Box 20 Teleprinter Na.
5340 BH 0SS
The Netherland Agent'sregistration No. with the Office
' I/has been ted ond the
L] e s . e e e e et Saoua bt o PO

Box No.1V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concernlng smendmenty;*
1. The applicant wishos the international preliminary examination to start on the basis of:
[X] the internations! spplication as riginally filed
the description ||  as originally filed
as amended under Article 34
the claims L1 asoriginally filed
]

as amended under Articls 19 (together with any accompanying|statement)
[] s emended under Astiote 34

thedmwings || ssoriginally filod
llnmdedunduArﬁcleM

N

D nelpplmnmhmlnymmdumtodnchmmduMwh 19 to be considered as reversed.
D applicant wishes the start of tho international preliminary examination to be postponed until the expiration of lhe
nppliemlc time limit under Rule §9.1(d).

4. The lpgllﬂl‘ll expreasly wikhes the international preliminary examination to start earller than nt the expimtion of the
—— upplicable time hmnunderltule 54bis.1(n).

e

* Where no check-box Is marked, international pre mhnﬂonmllmﬂmﬂnblnlofﬂuinmmllpphem
llongmnll ﬁldw.muu ot‘lmmdmunl:m the clalmas undes Article 19 snd/or spendmentsof the intemational app!
34 arorecoived International PnhmmyMnmgAulhmtybifmmthnbegunhhwupuwnm opnum
orlholmumh pmllmlnlrymnlnulmnpmt s 50 amnended.

Langunge for the purposes of international prellminsry examination: .......ccovvivaninrecrasressarareisaisininan,
[[] which is the langungs in which the international application was filed. _
[[] which s the language of a tranelation furnished for the purposes of intorndtiaril search.
[C] which is the language of publication of the international application.
[[] which is the langunge of the tranatation (to be) furnished for the purpescs of intemational proliminary examination.

Box No.¥V ELECTION OF STATES

Tha filing of this demand constitutes tha election of all Contracting States which are designated and ere bound by Chapter 11 of the
PCT.

Form PCT/IPEA/40] (secand sheet) (January 2004) Ses Notey o the damand form

oY
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lmuhwhl apphuhm No.
Shest No. . A PCT/EP03/50783
BoxNo.VI CHECK LIST
The demand i the foilowing elements, in the | reforred to i For International Preliminary
Box No. IV, r?.:ﬁ:“"‘“"“m"ffm.'.’.’l pmllml:ll; examition: " Examining Autharity use anty
received oot recmived

{. tvansistion of intcrmational application shecta O O
2. amendments undor Article 3¢ sheets (I O
3. copy (or, where required, translation) of

amendments under Article 19 sheets O .
4. copy (or. where required, trangiation) of ]

statement under Articlo 19 oy | | O
5. letar shoctn . O (|
6. other fxpecify) sheets 'l O EI

The demand is also accompanicd by the itern(s) marked below:

I.[X] fee calculation sheat 5.[] statement explaining lack of aignatare
2.[] originat scparate power of attamey 6.[] sequence listing incomputer readsblo form
3.[] original genera! power of attamey 1.[[] tables in compiter readable fonn relatad 10
4.[] <opy of general power of attomey; MIW

roferoncs number, if sny: 8.7 other fpecify:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Ned! fo each slpnanere, indicats the name of the perzan signing and the cepacily be which the parson sigra (If such cqacity it wt obviews from rending the demand).

L.A.G.M. van den Broek

For Internationad Preliminary Bxamining Authority us only
1. Datc of actual recelpt of DEMAND:

2. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

i The date of receipt of the demand is AFTER the 6. The date pt of the demend is AFTER the
[ expintion of mfmmmpﬁomy dare and D fl‘lﬁdﬂnﬂlhﬂmﬂﬂﬂnhm.l(l)uﬂ
item 4 or §, below, does not apply. Ilnm‘lorl belcw, does not apply.

The applicant has boen informed accordingly. WITHIN the time
L] ere il L e e

4.D 'll‘hednﬁ;l’ nfﬁulgmhwmmﬂm . Rule 80.5.
imit of a3 extended
hywt\uoflnlnlos. priocly 8. D Amu’hﬂu m:iptnflhsdemnﬂlldtuﬂl:
5[] Al the date of of the demand in after tha zﬂn hmelmtmhlllﬂesmmhﬂu
af umm the priority date, the BEXCUSED pursuant to

in wrival il EXCUSED parsoant to Rulo B2,

For International Bureau use only :

Demand received from IPRA on:

Form PCT/IPEA/401 (last sheet) (famuary 2004) Sea Noler 1o the demand form



PCT

FER CALCULATION SHEET

Annex to the Demand

For International Preliminsry Exsmining Autharity e only -

CHAPTER I

toano,  PCT/EP03/50783

ficant" :
Aertermce . 2002.723 WO | Dute st of the IPEA
Applicant

AKZO NOBEL N.V.

CALCULATION OF PRESCRIBED FEES

1. Preliminary cxamination fee I EURQO 1530 PP—I

2. Handling fee (Appliconts from certain Swies are
Slan i i TR e
sitlad, mmbu:mﬂuﬁhzm#l;: L

andlting fie) Euro 159[¥]

i ml of prescribed fees wdH
the emounts entered at P
and cnter total [n the TOTAL O wc..co.eeomecursesene EURO 1689

TOTAL

MODE OF PAYMENT

¥ mwecodmpirs (] =

D cheque D rovermc stamps
D poatzl monoy order D coupony
[ oeskann [ ctber apectt:

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
{Thiy mode of paymant may not ba available at all IPEAs)

ireas EPO
Authorization to charge the total foes indicated above. Deposit Account No.: 2808 0012
(This check-bax miy be markad anly if the condisions for Date: 09-084-2004
IPEA Autborixation
ﬂmﬂmﬁtwm“ inthe Name:L-A-G.M. van dén Broek)

totnl feas indicated above.

Form PCY/IPBAMO! (Amex) (January 2004) T

See Notes io tke fes caleulation shest

B
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12
§ & opimitia
From the b
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY | Sabonds
;aas

To: PCT Bearow. 26,

VAN DEN BROEK, Ludovicus A. G. M. { aneoge ZA

P.O. Bax 20 S0

NL-6340 BH Oss NOTIFICATION OF TRANSMITTAL OF

PAYS-BAS THE INTERNATIONAL PRELIMINARY

EXAMINATION REPORT
(PCT Rule 71.1)
Dats of mefing
(dapinonthear) 07.10.2004

Applicant's or agent'a file referenca

2002.723_WO IMPORTANT NOTIFICATION

Intemnafional application No. Intemational flling dats (dayfronthiear) Priorily date (daynonthjmaar)

PCT/P 0350783 03.11.2003 07.11.2002

Appicent

AKZO NOBEL N.V. et al.

J 1. The applicant is hereby notified that this intemational Preliminary Examining Authority transmits herewith the
imeI'InaIional preliminary examination report and its annexas, if any, established on the interational
application.

2. A copy of the report and its annexes, if any, is being transmitted to the Intemational Bureau for
communication to all the elected Offices.

3. Where required by any of the elected Offices, the Intemational Bureau will prepare an English transiation of
the report (but not of any annexes) and will transmit such transiation to those Offices.

4. REMINDER

The épplicanl must enter the national phase batore each electad Office by performing certaln acts (filing
translations and paying national fees) within 30 months from the priority date (or later in some Offices)
(Article 39{1)) (see also the reminder sant by the Intemational Bureau with Form PCTABA301).

Whaere a tranalation of the intemational application must be furmnished to an electad Office, that translation
must contain a translation of any annexes to the intemational preliminary examination report. It is the
applicant's responsibllity to prepare and fumish such translation directly {o each elected Office concemed.

. For further detalls on the applicable time limits and requirements of the elected Offices, see Volume Ii of the
PCT Applicant's Guide.

The applicant’s attention is drawn to Article 33(5), which provides that the-criteria of novelty, inventive.step
and Industrial applicability deacribed in Article 33(2) to (4) merely serve the purposes of intemational
preliminary examination and that "any Contracting State may apply edditional or different criteria for the
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for
enabling discloaure, clarity and support for the claims.

Namnlrﬁ.fl—_ull address of the Intemational Authorized Officer
praliminary examining authority: f""\.
European Mﬁﬂtm Ambroa, J.R. ‘ g \
Tel. +40 89 2390 - 0 Tx: 523656 opmu d Tal. +40 89 2305-8012 ‘k JI
= Fax: +40 B0 2300 - 4485 ’ -

Form PCTAPEA/416 (January 2004)



PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)

AKZO NOBEL N.V. et al.

Appiicant's or agent's flle refarence See Notification of Transmittal of intemational
2002.723 WO FOR FURTHER ACTION Preliminary Examination Report (Form PCTAPEAM1B)
Intsmational application No. Intemational filng data (dayfnonthysar) Priorily dale (capimonthyear)
PCTEP 0350783 03.11.2003 07.11.2002
Intemational Patent Clasatficafion {IPC} or both natione! classlfication and IPC

C07D209/30

Applcant

2. This REPORT consisis of a total of 5 sheets, including this cover sheel.

Thase annaxas consist of a total of sheets.

1.  This Intemational preliminary examination report has been prepared by this Interational Preliminary Examining
Authority and ls transmitiad to the applcant according o Article 38,

0 This report s also accompanied by ANNEXES, l.e. sheets of the description, claims andbr drawings which have
been amended and are the basla for this report andbor sheets contalning rectifications made before this Authority
(see Rule 70.18 and Section 807 of the Administrative instructions under tha PCT).

3. This report contalns Indications relating to the following hema:

i il  Basis of the opinion
{ I 0O Prorty
]} Non-establishment of opinion with regard to novelty, inventive step and Industrial applicabliity
IV OO Lackof unly of invention
V [ Reasoned statement under Rule 86.2(a)(ii) with regard to novelty, inventive step or Industrial applicabllity;
citations and explanations supporting such statemnent
Vi 0O Certain documents clted
Vil O Certain defacts in the Intemational application

..-Vlil, [1... Ceraln observations on the Intamational application

NS R T A N T

Dats of submission of the dsmend Date of completion of this raport

00.04.2004 . 07.10.2004

Nameé and malling address of the international Authorizad Officer

pralimlnary mnr"l?nlng authorfty: m jf"""'"i

——————  Eurppsan Paisnt Office o \
j D-80208 Munich Stix-Malaun, E i _@ 7

Tol. +49 89 2399 - 0 Txc 629856 epmu d g
— = Fax: +40 69 2300 - 4465 Telephone No. +48 B8 2398-8057 h Sl

. 4

Form PCTAPEA/4CS (Caver Sheef) (January 2004)




INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No.  PCT/EP 0350783

. Basls of the report

1. With regard to the elements of the International application (Replacemnent sheets which have bean fumished o
the recsiving Office In response to an invitation under Article 14 are referred to in this report as “originally filed”
and are not annexad to this report since they do not contain amendments (Rules 70.16 and 70.17)).

Description, Pages

164 as originally filed
Claims, Numbers

120 as originally filed

2. With regard to the language, all the elements marked above wers available or fumishad to this Authority in the
language in which tha international application was filad, uniass otherwise indicated under this item.

These elemants were avallable or fumished to this Authority In the following language: , which ls:

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

3 the language of a translation furnished for the purposes of intemational preliminary examination (under
Rule 55.2 andbr 55.3). :

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

conteinad in tha Intemational application in writtan form.

filed together with the Internationel application In computer readable form.

fumished subsequently to thia Authority In written form.

fumished subsequently to this Authority in computer readable form.

Tha statement that the subsequently fumished written sequence listing does not go beyond the disclosure
in the intemational application as filed has been fumished.

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

4, The amendments have resulted in the cancellation of:

0D DO0DOooOoaQ

00" the dééchiption;”  pdges: - R R I Y
O the claims, Nos.:
O the drawings, sheets:

5. O This report has begn astablished as if (some of) the amendments had not been made, since they have
bean conslderad to go beyond the disclosura as filed (Rule 70.2(c)).

(Any replacemant sheet containing such amendments must be referred io under #em 1 and annaxed lo this
report)

6. Additional observations, if necessary:

Form PCTAPEA/ 400 (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCT/EP 0350783

lil. Non-establishment of opinion with regard to novslty, Inventive stsp and Industrial applicablilty

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been axamined In respect of:

a
=

a

0

the entire intemational application,
claims Nos. 20 (Industrial Applicability)
because:

the said international application, or the said claims Nos. 20 relate to the following subject matter which
does not require an intemational preliminary examination (specify):

see separate shest

the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (spectiy):

the claims, or said claims Nos. ara so inadequately supported by the description that no meaningful opinion
could be formed.

no intemational search report has been established for the said claims Nos.

A meaningful intemational preliminary examination cannot be carried out due to the failure of the nucleotide and/
or amino acid saquence listing to comply with the standard provided for in Annex C of the Administrative

Instructions:

O
0

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

. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability;

Vv
citations and explanations supporting such statement
1. Statement
Novelty (N) Yes: Claims 1-20
No: Claims
Inventive step (IS) Yeos: Claims 120
_ No: Claims .
Industrial applicabliity (1A) Yes: Claims  1-19

No: Claims

Cltations and explana!ions

ses soparate sheet

Form PCTAPEA/400 {January 2004)



INTERNATIONAL PRELIMINARY Intemnational application No. PCT/EP 03/60783
EXAMINATION REPORT - SEPARATE SHEET

Il NON-ESTABLISHMENT

Claim 20 relates to subject-matter considered by this Authority to be covered by
the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated
with respect to the industrial applicebility of the subject-matter of these claims

(Article 34(4)(a)(l) PCT).

V  REASONED STATEMENT

1. PRIORART
The documents cited in the Intemational Search Report

D1: US-A-5767 138 (FINN PAUL WILLIAM ET AL) 16 June 1998 (1998-06-16)
D2: DE 2559 211 A (MCNEILAB INC) 8 July 1976 (1976-07-08)

have been considered for the examination procedure.

D3: WO 03/064387 A (HOFFMANN LA ROCHE) 7 August 2003 (2003-08-07) will
be relevant in the regional phase. The applicant's comments will be taken
into consideration.

2. NOVELTY

The presently claimed subject matter differs from D1 (see formula 1 of claim 1) and
D2 ( see formula (1),claims) in the nature of the substituent in position 3. Thersfore
the requirements of Article 33(2) PCT are fulfilled.

-

o'

3. INVENTIVE STEP

The problem of the present applicat}on may be seen in the provision of further
indole derivatives with high affinity for the androgen receptor.

D1 is considered to represent the closest prior art since the compounds being
described thersin exhibit a similar pharmaceutical activity.

Form PCT/Separate Sheat/400 (Sheet 1) (EPO-April 1897)

&2



INTERNATIONAL PRELIMINARY International application No. PCT/EP 03/50783
EXAMINATION REPORT - SEPARATE SHEET

Due to the structural difference as lined out under item 2 the skilled person would
not have taken into consideration the presently claimed structures in order to solve

the given problem.

The scope of the claims seems to represent a reasonable generalisation of the
tested examples.

Thersfore the requirements of Articie 33(3) PCT are fulfilled.

4. INDUSTRIAL APPLICABILITY

For the assessment of the present Claims 16-20 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO,
for example, does not recognize as industrially applicable the subject-matter of
claims to the use of a compound in medical treatment, but may allow, however,
claims to a known compound for first use in medical treatment and the use of such
a compound for the manufacture of a medicament for a new medical treatment.

Form PCT/Separate Sheet/d09 (Sheet 2) (EPO-Aprl 1697}
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INDOLES UTILES EN EL TRATAMIENTO DE ENFERMEDADES RELACIONADAS
CON ANDROGENOS RECEPTORES

La invencién se relaciona con derivados del indol, su preparacion y su uso para el
tratamiento de condiciones, desordenes y enfermedades relacionadas con

andrégenos receptores y otros tratamientos relacionados.

Los compuestos que posaen actividades androgénicas son Utiles en el tratamiento de
hombres con bajos niveles endégenos en ias hormonas andrégenas circuiantes u
hombres con efactos androgenicos suspendidos. Tales tratamientos son prescritos a
hombres de edad, a hombres hipogonadales u hombres tratados con progestagenos
para anticoncepcion masculina. En adicidn, andrégenos potentes suprimen la

espermatogenesis y pueden ser usados como anticonceptivos masculinos.

Es por lo tanto importante obtener compuestos con una alta afinidad por el receptor
andrégeno. Compuestos no esteroides con alta afinidad por el receptor andrégeno
son particularmente Utiles porque ellos pueden tener diferentes caracteristicas de
distribucion en los tejidos que los andrégenos esteroides y pueden ser disefiados por
escogencia apropiada de sustituyentes para ser mas o menos selectivos de ciertas
tejidos. Por ejemplo, una accién en el cerebro es usualmente prevenida cuando los

compuestos son fuertemente hidrofilicos o llevan una carga idnica.

El sujpto de la invencién provee compuestos no-esteroides con afinidad por el
receptor andrégeno. Estos compuestos son potenciaimente Utiles para el tratamiento
de desordenes o desordenes relacionados con los receptores andrégenos los cuales
pueden ser tratados con andrégenos. Los compuestos de la invencion tienen una

Estructura de acuerdo a la formula |
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3

)l{“"'R2
R4

A\
RS ;

Rl

Donde.
Xes S, SOo So;z

R' es una estructura anular no saturada o saturada, monociclica, hetero u
homociclica, de 5- o 6- miembros, opcionalmente sustituida con uno o mas
sustituyentes seleccionados de los grupos de halégenos, CN, (1C-4C)fluoroalkil,
nitro, (1C-4C)alkil, (1C-4C)alkoxi o (1C-4C)fluoroalkoxi.

R? es 2-nitrofenil, 2-cianofenil, 2-hidroximetil-fenil, piridina-2-il,piridina-2-il-N-oxido,2-
benzamida,2- metil éster de acido benzoico o 2-metoxifenil;

R® es H, halogeno o (1C-4C)alkil:

R* es H, OH, (1C-4C)alkoxi o halégeno;

R®es H, OH, (1C-4C)alkoxi; NH, CN, halégeno, (1C-4C)fluoroalkil, NO2, hidroxi (1C-
4C)alkil, COzH, COz(1C-6C)alki, o R® es NHR® donde R® es (1C-6C)acil
opcionalmente sustituido con uno o mas halégenas, S{0)(1C-4C)alkil, o S{O)zaril
opcionalmente sustituido con (1C-4C)alkil o uno o més halégenos, o R® es C(O)N(R®
o R?) donde R® y R® cada uno independientemente son H,(3C-6C)cicloalkil, 0 CHz
R , donde R'™ es H, (1C-5C)alkil, (1C-5C)alkenil, hidroxi(1C-3C)alkil, (1C-
4C)alkilester de carboxi(1C-4C)alkil,(1C-3C)alkoxi{1C-3C)alkil, {(mono o di(1C-
4C)alkil)aminometil, (mono- o di(1C-4C)alkil)aminocarbonil, o un anillo no aromético o
aromatico, monociclico, hetero u homociclico de 3-, 4-, 5- o 6- miembros, o R® y R®
forman conjuntamente con el N un anillo no saturado o saturado, heterociclico de 5 o
6 miembros opcionalmente sustituidos con (1C-4C)alkil; o sales o hidratos a partir de

ellos.
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En una incorporacion R' es una estructura anular no saturada o saturada,
monociclica, hetero u homociclica de 5-0 6-miembros, opcionalmente sustituida con
uno o mas sustituyentes seleccionados del grupo de halégeno, CN, CFs, nitro,
metoxi, trifluorometoxi o metil; R? @s 2-nitrofenil, 2-cianofenil, 2-hidroximetil-fenil,
piridina-2-il, piridina-2-il-N-oxido, 2-benzamida, metil éster de acido 2-benzoico o 2-

metoxifenil; R® es H, halégeno o (1C-2C)alkil; R*es Ho F.

En ofra incorporacion R® es H,OH, (1C-4C)alkoxi, CN, hal6geno, {1C-4C)fluoroalkil,
NO,, hidroxi(1C-4C)alkil, CO2(1C-6C)alkil, o R® es NHR®, donde R® es (1C-6C)acil
opcionalmente sustituido con uno o mas halégenos, S(O)X1C-4C)alkil o S(O)earil
opcionalmente sustituido con (1C-4C)alkil 0 uno o mas halégenos, o R® es
C(O)N(R® R?), donde R® y R® cada uno independientemente son H,(3C-6C)cicloalkil,
o CHzR™ , donde R'™ es H, (1C-5C)alkil,(1C-5C)alkenil, hidroxi(1C-3C)alkil, (1C-
4C)alkilester de carboxi(1C-4C)alkil,(1C-3C)alkoxi(1C-3C)alkil, (mono- o di{(1C-
4C)alkil)aminometil, (mono- o di(1C-4C)alkil)}-aminocarbonil, 0 un anillo no aramético
o aromético, monociclico, hetero u homociclico de 3-, 4-, 5- 0 6- miembros, o R® y R®
forman conjuntamente con el N un anillo no saturado o saturado, heterociclico de 5 o

6 miembros opcionaimente sustituido con (1C-4C)alkil,

En todavia otra incorporacién R® es H o halégeno; R* es H; R® es H, OH, (1C-
4C)alkoxi, CN, F, Cl, CF3, NO,, hidroxi(1C-4C)alkil, COz(1C-6C)alkil, o0 R® es NHR®,
donde R® es (1C-6C)acil opcionalmente sustituido con uno o mas halégenos o R® es
C(O)N(R%,R%), donde R® y R? cada uno independientemente son H,(3C-6C)cicloalkil,
o CH:R' , donde R' es H, (1C-5C)alkil,(1C-5C)alkenil, hidroxi(1C-3C)alkil, (1C-
2C)alkilester de carboxi(1C-4C)alkil, (1C-3C)alkoxi(1C-3C)alkil, (mono- o di(1C-
4C)alkil)aminometil, {mono- o di(1C-4C)alkil)aminocarbonil, (3C-5C)cicloalkil, o un

anillo heterociclico de 5~ miembros.



En todavia otra incorporacién X es S o SOz R? es 2-nitrofenit, 2-hidroximetil-fenil, 2-
benzamida, 2-metoxifenil, 2-cianofenil o piridina-2-il; R® es H o F; R®es H, OH, (1C-
2C)alkoxi, CN, F, Cl, CFs, NOg, hidroxi(1C-4C)alkil, CO2(1C-4C)alkil, o R® s NHR®,
donde R® formil, acetil, fluoroacetil, difluoroacetil o ftrifluoroacetil, o R es
C(OIN(R®,R?), donde R® es H, y R® es H, ciclopropil o R? es CHzR'", donde R"? es
H, (1C-2C)alkil, hidroxi(1C-2C)alkil, metoxi(1C-2C)alkil, ciclopropil.

En todavlia otra incorporacién X es S; R' es 3,5 difluorofenil, piridina-2-il, piridina-3-il,
pirimidina-5-il, pirimidina-4-il, pirazina-2-il, 3-fluorofenil, 3-cianofenil, o 3-nitrofenil; R?
es 2-nitrofenil, 2-hidroximetil-fenil, 2-metoxifenil, 2-cianofenil o piridina-2-il; R% es H;
R® s OH, (1C-2C)alkoxi, CN, CF3, NOx, hidroxi(1C-4C)alkil, CO2(1C-4C)alkil, o NHR®

donde R® es formil, acetil, fluoroacetil, difluoroacetil, o trifluoroacstil.

En todavia ofra incorporacién R' es 3,5 difluorofenil, piridina-2-il, piridina-3-il,
pirimidina-5-il, pirimidina~4-il, o pirazina-2-il,; R? es 2-nitrofenil, o 2-hidroximetil-fenil;
R5 es OH, (1C-2C)alkoxi, CN, hidroxi(1C-4C)alkil, o NHR® donde R® es formil, acetil,

fluoroacetil, difluoroacstil, o trifluoroacetil.

En todavia otra incorporacion R' es 3,5 difluorofenil, piridina-2-il, piridina-3-il,
pirimidina-5-il o pirimidina-4-il; R? es 2-nitrofenil; R® es OH, (1C-2C)alkoxi, CN, o

NHR® donde R® es formil, acaetil, fluoroacstil, difluoroacetil, o trifluoroacetil.

En una incorporacién especifica el sujeto de la invencién provee el compuesto 6-
Metoxi-3-(2-nitro-fenilsulfanil)-1-pirimidina-5-ilmetil-1H-indol, 3{(2-Nitro-fenilsulfanil)-1-
piridina-2-iimetil-1 H-indol-6-carbonitrilo, 3-{2-Nitro-fenilsulfanil)-1-piridina-2-ilmetil-1H-
indol-6-carbonitrilo-clorhidrato, 3-(2-Nitro-fenilsulfanil)-1-pirimidina-5-ilmetil-1H-indol-
6-carbonitrilo, 3-{2-Nitro-fenilsulfanil)-1-pirimidina-4-ilmetil-1H-indol-6-carbonitrilo, N-
[1-(3,5 difluorobencil)-3-(2-nitro-fenilsulfanil)-1-H-indol-6-il]-2-fluoro-acetamida, y N{3-

(2-Nitro-fenilsulfanil)-1-pirimidina-5-iimetil-1 H-indol-6-il}-formamida.
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En otra incorporacién X es S; R' es 3,5 difluorofenil, piridina-2-il, piridina-3-il, 3-
fluorofenil, 3-cianofenil, o 3-nitrofenil; R? es 2-nitrofenil, o 2-hidroximetil-fenil, 2-
metoxifenil,2-cianofenil o piridina-2-il; R® es H; R® es C(O)N(R®R®), donde R® es H, y
R® es H o CHzR'" , donde R es H, (1C-2C)alkil, hidroxi(1C-2C)alkil, © metoxi(1C-
2c)alkil.

En todavia otra incorporacion R' es 3,5 difluorofenil, piridina-2-il o piridina-3-il; R? es
2-nitrofenil, o 2-hidroximetil-fenil; R® es C(O)N(R®R®), donde R® esH,y R?es Hy R®

es CH2R'?, donde R es H, (1C-2C)alkil.

En una incorporacidon especifica el sujeto de la invencion provee el compuesto
metilamida del acido 1+3,5-Difluoro-bencil)-3-(2-nitro-fenilsulfanil)-1H-indol-6-

carboxilico.

En todavia otra incorporacién X es S; R! es 3,5 difluorofenil, piridina-2-il, piridina-3-il,
3-fluorofenil, 3-cianofenil, o 3-nitrofenil; R? es 2-nitrofenil, 2-hidroximetil-fenil, 2-
metoxifenil, 2-metoxifenil, 2-cianofenil o piridina-2-il; R® es H; R® es C(O)N(R®.R"),
donde R® y R® cada uno independientemente son H o CH.R'®,

donde R' es H, (1C-5C)alkil,(1C-5C)alkenil, hidroxi(1C-3C)alkil, (1C-3C)alkoxi(1C-
3C)alkil o (mono- o di(1C-4C)alkil)aminometil.

En todavia otra incorporacion R' es 3,5 difluorofenil, piridina-2-il o piridina-3-il; R? es
2-nitrofenil, o 2-hidroximetil-fenil; R® es C(O)N(R®R®), donde R? y R® cada uno
independientemente son H o CHzR'®, donde R'® es H, (1C-5C)alkil, hidroxi(1C-
3C)alkil, o (1C-3C)alkoxi(1C-3C)alkil.

En una incorporacién especifica el sujeto de la invencién provee el compuesto
dimetilamida del 4&cido 1-(3,5-Difluoro-bencil)-3-(2-nitro-fenilsulfanil)-1H-indol-6-

carboxilico.
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En aquellos casos en que un compuesto de la invencion contiene una funcién amina
bésica, el compuesto puede ser usado como una base libre o como una sal
farmacéuticamente aceptable tales como clorhidrato, acetato, oxalato, tartrato,
citrato, fosfato, maleato o fumarato.

Un compuesto de acuerdo con la invencién es un compuesto como se definié arriba,

una sal a partir de ellos, un hidrato a partir de ellos o una prodroga a partir de ellos.

Los términos usados en esta descripcion tienen los siguientes significados:

alkil es un grupo alkil ramificado o sin ramificar, por ejemplo metil, etil, propil,
isopropil, butil, sec-butil, tert-butil, hexil y similares.

fluoroalkil s un grupo alkil sustituido con uno o mas atomos de fluor,

cicloalkil es un grupo alkil ciclado no ramificado, tal como ciclopropil, ciclobutil,
ciclopentil y similares;

alkenil es un grupo alkenil ramificado o no ramificado, tal como etenil, 2-butenil, etc;
alkoxi es un grupo alkoxi ramificado o no ramificado, por ejemplo, metiloxi, etiloxi,
propiloxi, isopropiloxi, butiloxi, sec-butiloxi, tert-butiloxi y similares;

fluoroalkoxi es un grupo alkoxi sustituido con uno o mas atomos de fluor:

aril es un sistema anillar aroméatico mono- o policiclico, homo- o heterociclico, tal
como fenil, naftil o piridil; un anillo monociclico con 6 atomos es el preferido para
usar;

acil es un (sustituyente-) grupo carbonil, tal como un aroil o alkanoil;

aroil es aricarbonil tal como un grupo benzoil:

alkanoil significa un grupo formil o alkilcarbonil tal como formil, acetil y propanoil;
carboxi es un sustituyente —COOH, que hace del compuesto un 4cido organico;
carboxilato es una sal de un sustituyente carboxil.

Los prefijos (1C-4C), (2C-4C) etc. Tienen el significado usual de restringir el
significado del grupo indicado a esos con 1 a4, 2 a 4 etc, 4tomos de carbono;

halégeno se refiere a fluor, cloro, bromo o yodo.



La afinidad al receptor andrégeno y eficacia del compuesto de acuerdo a la invencion
lo hace adecuado para uso en el tratamiento de desordenes relacionados con el
receptor androgeno, desordenes que pueden ser tratados con andrégenos, y en
métodos de diagndstico centrados en ia cantidad y/o localizacidén de los receptores
andrégenos en diferentes tejidos. Para el ultimo propésito puede preferirse hacer
variantes marcadas de los compuestos de acuerdo a la invencién. Los tratamientos
tipicos receptor androgeno relacionados son esos para anticoncepcidn masculina y
terapias de reemplazo hormonal masculina y femenina. Asl a la invencién también le
pertenece un método de tratamiento de insuficiencia androgena, mediante la
administraciobn a un macho o una hembra humana o animal de una cantidad
efactiva de cualquiera de los compuestos del sujeto de la invencién. El sujeto de la
invencién también descansa en el uso de cualquiera de sus compuestos para la
preparacion de una medicina para tratar la insuficiencia andrégena. En el contexto de
la invencion, el término * insuficiencia andrégena * debe ser entendido para incluir
(pertain to) toda clase de enfermedades, desordenes, y sintomas en los cuales un
macho o una hembra sufre de un muy bajo nivel de testosterona, tal como en hombre
o nichos hipogonodales. En particular, la insuficiencia andrégena a ser tratada por un
compuesto de la invencion es la reduccién del nivel de testosterona en el que un
individuo masculino incurre como resultado de la edad ( el compuesto de la invencidn
8S en consecuencia usado para terapia de reemplazo hormonal masculina), o
cuando el es sujeto a anticoncepcion masculina. En el contexto de la
anticoncepcién masculina, el compuesto de la invencion sirve especiaimente para
neutralizar el efecto de regimenes de anticoncepcidén de hormonas masculinas en
las cuales un aesterilizante tales como el prostageno o LHRH ( hormona liberadora de
hormona luteinizante) es administrado reguiarmente , por ejemplo diariamente, o es
usado como la Unica sustancia anticonceptiva masculina.

Asi el sujeto de la invenciéon provee cualquiera de los compuestos de la invencién

para uso en terapia.

P
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El sujeto de la invencién encompasa ademéas una composicion farmacéutica que
comprende un compuesto del sujeto de [a invencibn y un vehiculo
farmacéuticamente aceptable. En una incorporacion de la presente invencion, la
composicion farmacéutica es para el tratamiento de un desorden seleccionado de
un grupo que consiste de desorden relacionado con receptor andrégeno, desorden

relacionado con andrégeno e insuficiencia andrégena.

E! sujeto de la invencién envuelve ademas un método para tratar un desorden
seleccionado de un grupo consistente en un desorden relacionado con receptor
andrégeno, un desorden relacionado con andrégeno e insuficiencia andrégena que
comprende la administracién de una cantidad farmacéuticamente efectiva de un

compuesto de acuerdo a la invencion a un sujeto en necesidad de ellos.

El compuesto de la invencibn puede ser ademas utii en el tratamiento de
osteoporosis, asi como otros desordenes Gseos, reparacion de rotura de huesos,
sarcopenia, fragilidad, envejecimiento de la piel, hipogonadismo masculino,
disfuncion sexual femenina, sintomas postmenopausicos, aterosclerosis, anemia
aplastica, atrofia muscular, lipodistrofia, reduccion de funcidn y resistencia muscular,
efectos secundarios de la quimioterapia, sindrome de fatiga crénica, hiperplasia
benigna de la prostata (BPH), cachexi, estado catabdlico crénico, alteracién del

conocimiento, contraconcepcion masculina, y otros.

Los compuestos de la invencion pueden ser administrados en conjunto con

estrégenos, progestogenos y otros andrégenos.

Los compuestos de la invencién pueden ser producidos por varios métodos

conocidos en el arte de la quimica organica en general. Mas especificamente las
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rutas de sintesis como son ilustradas en los siguientes Esquemas y ejemplos pueden

ser usadas. En los esquemas y ejemplos las siguientes abreviaturas son usadas

DMF=
mCPBA=
THF=
TBTU=
DIPEA=
EDCI=
HOBt=
NMM=
SPE=
RP-SPE=
DMSO=
DMS=
DHT=
NMP=
DMS=

dimetilformamida

écido meta cloro perbenzoico

tetrahidrofuran
2-{1H-benzotriazol-1-il)-1,1,3,3-tetrametilluronium tetrafluorobato
diisopropiletilamina
1-{3-dimetilaminopropil)-3-clorhidrato de etilcarbodiimida
1-hidroxibenzotriazol

N-metiimorfolina

Extraccion de fase sélida

fase reversa de extraccion de fase sélida
dimetilsulfoxido

diclorometano

Sa-dihidrotestosterona

1-metil-2-pirrolidinona

sufuro de dimetil

En relacibn con la nomenclatura los siguientes nombres triviales son usados

intercambiablemente para los sustituyentes R'y R*

Nombre Trivial Nombre Oficial
2-piridil piridina-2-il
3-piridil piridil-3-il
4-piridil piridil-4-il
3,5-pirimidil pirimidina-5-il
2, 4-pirimidil pirimidina-4-il
2,5-pirazil pirazina-4-il

efc.



En cada uno de los Esquemas |-Vl los significados de los simbolos corresponden a

las definiciones dadas en los parrafos previos.

Los compuestos de indol sustituidos de Estructura 3 fueron preparados en dos pasos
de los indoles correctamente sustituidos de Estructura 1, a través de dos rutas
diferentes. En la primera ruta un indole correctamente sustituido de Estructura 1 es
N-alkilatado con un haluro de tipo R'CH.Y, donde Y es halégeno, mesilato o tosilato,
con NaH o Cs2C0O3 como una base en DMF o NMP a 0 °C a temperatura ambiente,
para dar un compuesto de Estructura 2. La Estructura 2 es luego sulfanilada en la
posicion C-3 del anillo de indol por reaccién con un cloruro de sulfenil en CH2Clz o
eter dietil a temperatura ambiente, para dar la Estructura 3. En la segunda ruta los
dos pasos de la primera ruta son reversados. el correctamente sustituido indol de la
Estructura 1 es primero sulfanilado en la posicién C-3 del indol para dar la estructura

4, seguido por N-alkilacién con R'CH_.Y para dar la Estructura 3 (Esquema ).

HS-R2
a,
R Y, R3 . Ra
R4 o, R4 e, R4 S-Ro
RS R1 R R
NaH or Ca,CO, N N
H DMF or NMP o B0 or CHCy -
Estructura 1 Estructura 2 Estructura 3
crs R2
B0 or CH,Cl,
R3
R4 S-R2
RS __R_'.._.. RS
N NeH or C3,00,
H DMF or NMP
Estructura 4 Estructura 3

Esquema |
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Los sulfoxidos de la Estructura 5 pueden ser obtenidos por oxidacién del sulfuro
correspondiente (Estructura 3) por reaccion con, por ejemplo, 0.9 equivalentes de
mCPBA. Las sulfonas de la Estructura 6 pueden ser obtenidas por oxidacién del

comraspondiente sulfuro (Estructura 3) por reaccion con, por ejemplo, 3 equivalentes

de mCPBA (Esquema Il)
B Q R3 )
™ 5-R2  mCPBA ™ S~R2  mCPBA R g\;nz
RS (0.8 eq), 2h RS~ {3 eq). 6h RS o
N N N
m) R'I) R1 /
Estructura 5 Estructura 3 Estructura 6

Esquemalll

El Esquema lll describe la sintesis de los compuestos de Estructura 3, en los cuales
el grupo R? es un anillo de fenil sustituido en la posicién-2 con o CO2Me (Estructura
7)., CH20H (Estructura 8), COzH (Estructura 9), CONAMe (Estructura 10), CONH>
(Estructura 11) o CN (Estructura 12)



0.0 OH

~ o—
R4 R3 Gl’s% R4 R3 ° : LIAIH R4 R3 ;}:;
s THF ) 8
‘zj } cha, Rs'z ﬁ N§ —
Ri)

RS RS
N N
mJ m)
Estructura 6 Estructura 7 Estructura 8
LiOH
THF Mvater
OH H—
o o
R4 L3 MeNH, R4 sb
N N
m) m)
Estructura 9 Estructura 10
NH,
TBTU
DIPEA
DMF
o NH, e
Re, |9 6 no e, N 5 _b
RS BN CHC s
N N
R1’| m)
Estructura 11 Estructura 12
Esquema lll

En el primer paso un indol sustituido de la Estructura 8 es sulfanilado en la posicién-3
con 2-{carboximetil)-cloruro de fenilsulfenil, el cual fue preparado de metiltiosalicilato
y gas de cloro, para dar un compuesto de Estructura 7. La reduccion del moieti de
metil éster de los compuestos de la Estructura 7 con LiAlH4 dieron los
correspondientes compuestos de hidroximetii de Estructura 8. Saponification del
moiety de metil éster de los compuestos de Estructura 7 con hidréxido de litio dio los
compuestos éacido carboxilicos correspondientes de la Estructura 9. El moiety de
acido carboxilico de los compuestos de Estructura 9 puede ser convertido al
comespondiente carboxamida por reaccion con una amina, TBTU y DIPEA en DMF a
temperatura ambiente. Por este método la Estructura 10 fue obtenida cuando la

metilamina fue usada como la amina y la Estructura 11 fue obtenida cuando NH; fue
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usado como la amina. Deshidratacion del moiety de benzamida de Estructura 11 con
Tf,0 y trietilamina en CHxCl2 obtuvo el correspondiente compuesto de benzonitrilo de

la Estructura 12. (Esquema IH)

RA
S-R2 S~R2
™ = WC*z-s e o
EDCI HOBt -~
0 )" NuM.DMF R N‘m N
RY or R1
TBTU, DIPEA
Estructura 13 Estmclura 14 CH,CYL, Estructura 15
R3 3
Re S-R2 TLO R4 S-R2
0 BMNCHL, e \
HN N N
m) m)
Estructura 18 Estructura 17
Esquema IV

El Esquema IV describe la sintesis de compuestos de Estructura 3 en los cuales el
anillo de indole es sustituido en la posicion-6 con o COzMe (Estructura 13), CO2H
(Estructura 14), CONR®R® (Estructura 15), CONH; (Estructura 16) o CN (Estructura
17). Saponificacion del moiety de metil éster de la Estructura 13 con hidréxido de litio
obtuvo el correspondiente écido carboxilico de la Estructura 14. El moiety de acido
carboxilico de la Estructura 14 puede ser convertido a las correspondientes
carboxamidas de la Estructura 16 y 16 por reaccién con una amina 0 una sal de
amina, en la presencia de EDCI y HOBt en una mezcla de NMM y DMF o en
presencia de TBTU y DIPEA en CH2Clz a temperatura ambiente. Deshidratacion del
moiety de benzamida de Estructura 18 con Tf;0 y trietilamina en en CH2Cl» obtuvo el

correspondiente compuesto de benzonitrilo de Estructura 17 (Esquema IV)
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Y
R3 R3 R3
R4 :CH2 R4 R4
ON y X ~ ON S N )
N NaH, DMF N N
R1 / R1 /
Estructura 18 Estructura 19 Estructura 20
X X
or
Et,0or
R3 CH,CI,

N =Et=O or CH,Cl,

o

A

o M S~R2 rRa z-
B 5 SO W g S
N
R1)

R4
S-R2
R1”
ey
Estructura 22 Estructura 21 N
R1 )
Estructura 23

Esquema V

El Esquema V describe la sintesis de compuestos de Estructura 22 que contiene una
funcionalidad amina acilada en la posicién-6 del anillo de indol. Estos compuestos
pueden ser sintetizados de 6-nitro indoles de Estructura 18 en 4 pasos. En el primer
paso el indol de la Estructura 18 es alkilatado en el 4tomo de nitrégeno por reaccion
de una haluro del tipo R'CH.Y, en el cual Y es halégeno, mesilato o tosilato, con NaH
como una base en DMF para dar los compuestos de Estructura 19. En el segundo
paso el grupo nitro de la Estructura 19 es reducido a una grupo amina por SnClz para
dar la Estructura 20. Subsecuentemente acilacién del grupo amina con un cloruro de
écido del tipo ZCOCL obtuvo la Estructura 21, que luego fue sulfanilatada en la
posicién 3 del anillo de indol por reaccién con cloruro de sulfenil en CHzClz o Et20
como un solvente, a temperatura ambiente, para dar los compuestios de 22.
Sulfanilacion directa del compuesto de la Estructura 20 con cloruro de sulfenil obtuvo

la Estructura 23.



En el Esquema V1 es descrito como metil ésteres de la Estructura 24 pueden ser

partidos con, por ejemplo, BF:.DMS en THF a temperatura ambiente a los

compuestos hidroxi de la Estructura 26.

SN S~R2 Rd S-R2
N 3
J

—_— N
THF J
R1 R1
Estructura 24 Estructura 25
Esquema V1

El Esquema VIl describe la sintesis de los productos que contienen una funcionalidad
amino acilada (Estructura 28) o una funcionalidad sulfonamida (Estructura 29) en la
posicién 6 del anillo de indol. Estos compuestos pueden ser preparados de 6-nitro
indoles de Estructura 18 en 6 pasos. En el primero paso el indol de Estructura 18 es
alkilatado en N-1 por reaccién de un haluro del tipo R'CH.Y, en el cual Y es una
halogeno, mesilato o tosilato, con NaH o Cs;CO3 como una base en NMP o DMF
para dar los compuestos de Estructura 19. En el segundo paso el grupo nitro de la
Estructura 19 es reducido a un grupo amino con Fe y NH4Cl en una mezcla
etanol/agua para dar la Estructura 20. Acilacién subsiguiente del grupo amino con
dicarbonato de di-terf-butil obtuvo la Estructura 26 la cual fue luego sulfenilada en la
posicion 3 del anillo de indol por reaccién con cloruro de sulfenil en en CHzCl> 0 Et20
para dar compuestos de Estructura 27. Luego la funcionalidad amina en la posicién 6
del indol fue arrancada con Acido trifluoroacetico o HCOOH para dar aminos de
Estructura 23. Estos aminos pueden ser convertidos en aminos de Estructura 28 por
reaccion con trietilamina y un cloruro de acido en CHxCla (método a) o un Acido,

TBTU y DIPEA en CH2Cl; (método b). Las sulfonamidas de Estructura 29 pueden ser
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preparadas por reaccion de las aminas de la Estructura 23 con cloruros de sulfonil

(método c).
L ON
NeH or Cs,CO, N ElOHlI-I,
DMF or NMP
Estructura 18 Estrucmra 18 Eatrucmra 20

Ol(COIOtBu)
Et,;N NMP

Estructura 23 Estructura 27 Estructura 26
L[ X

cl | z77Ton $0,
ELN TBTU, GIPEA

CH,Cl, { CHCL
(method a) (method b) CH,CI,
method
Re S-R2 et R4 S~R2

H H

N‘é { w'é {
Z.’&o )N Z,’SO: )N

Ri R1

Estructura 28 Estructura 29

Esquema VI

La presente invencién también se relaciona con una composicién farmacéutica que
comprende el compuesto no-esteroide de acuerdo a la invencién mezclado con un
auxiliar farmacéuticamente aceptable, tal como se describe en el referencia estandar
Gennaro et al, Remmington: The Science and Practice of Pharmacy, (20 th ed.,,
Lippincott Williams & Wilkins, 2000, ver especiaimente la parte 5: Manufactura
Farmacéutica). Auxiliares adecuados estan disponibles en, por ejemplo, The

Handbook of Pharmaceutical Excipients { 2™ Edition, Editors A. Wade and P.J.



Séller, American Pharmaceutical Association; Washington; The Phammaceutical
Press; London, 1994). La mezcla de un compuesto de acuerdo con la presente
invenciébn y un auxiliar farmacéuticamente aceptable puede ser comprimida en
unidades de dosificacion sélidas, tales como pildoras, tabletas, o ser procesadas en
cdpsulas o supositorios. Por medio de liquidos farmacéuticamente adecuados los
compuestos pueden ser aplicados como una preparacion inyectable en la forma de
una solucién, suspensién, emulsibn, o como un atomizador, por ejemplo, un
atomizador nasal. Para hacer las unidades de dosificacidn, por ejemplo, tabletas, el
uso de aditivos convencionales tales como llenantes, colorantes, aglomerantes
poliméricos y similares es contemplado. En general cualquier aditivo
farmacéuticamente aceptable que no interfiera con la funcién del compuesto activo
puede ser usado. Los compuestos de la invencién pueden también ser incluidos en
un implante, un anillo vaginal, un parche, un gel y cualquier otra preparacién para

una liberacién sostenida.

Vehiculos adecuados con los cuales la composicidon puede ser administrada incluye
lactosa, almidén, derivados de celulosa y similares, o mezclas de ellos en cantidades

adecuadas.

Las cantidades de dosificacion de los presentes compuestos seran del orden normal
para compuestos farmacéuticamente activos, por ejemplo, del orden de 0.001 a 50
mg/kg de paso de cuerpo del receptor por administracién. El receptor pusde ser un
humano o un animal en necesidad de un tratamiento relacionado con el andrégeno-

recaptor o un tratamiento andrégeno.



El invento es ilustrado por los siguientes ejemplos.

Ejemplos

Ejemplo 1

1+3,5-Diflucro-hencil)-6-metoxi-3{2-nitro-fenilsulfanil}-1-H-indol _ (Compuesto 63,

Estructura 3 del Esguema 1, donde R'=3,5-difluorofenil. R*=2-nitrofenil R®>=R*=H

R5=0OMe)

Método General 1 : N-alkilacién de un indol {no) sustituido de Estructura 1 para dar
indole N-alkilatado de Estructura 2, seguido por 3-sulfanilacion para dar indol

sustituidos de Estructura 3 (Esquema I)

(a) 1<{3.5-Difluoro-bencil)-6-metoxi-1-H-indol (Estructura 2 del Esquema |, donde

R'=3,5-difluorofenii, R*=R*=H. R°>=QMe)

Bajo una atmdésfera de nitrégeno: a una solucién enfriada ( 0 °C) de 6-metoxiindol
(863 mg, 5.86 mmol) en DMF (40 mL) fue adicionada NaH (60% en aceite; 281 mg,
7.03 mmol) en pequefias porciones por un periodo de 3 minutos. La suspension
verde resultante fue agitada a O °C por 10 minutos. Luego bromuro de 3,5
difluorobencil (0.91 mL, 7.03 mmol) fue adicionado. La mezcia fue agitada a 0 °C por
i hora y luego a temperatura ambiente por otras 21 horas. Acetato de etil (50 mL) fue

adicionado y la mezcla fue lavada con solucién acuosa de Acido citrico al 3 % (
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3X50mL) y salmuera { 50 mL). La fase organica fue secada (MgSQO4) y concentrada
en vacio para dar una aceite verde (1.43 g). El producto crudo fue purificado sobre
un cartucho de 20 g. de SPE silica (acetato de etitheptano 1:9) para dar el
compuesto del titulo como un aceite incoloro (1.23 g, rendimiento 77%).

LCMS: 4.01 min (96.3 %, MH* =274); TLC (acetato de etil/heptano 1:4): R=0.46; ‘H
NMR(CDCla):5 3.80 (s,3H,0CHs), 5.24 (s,2h, NCH2Ar), 6.51 (dd,1H,J1=3.5 Hz,J2=0.8

Hz), 6.57-6.60 (m,2H), 6.65 (d,1H,J=3.1 Hz), 6.66-6.72 (m,1H), 6.81 (dd,1H,J1=8.6

Hz,J2=3.1 Hz), 7.01(d,1H,J=3.5 Hz), 7.53 (d,1H,8.6 Hz).

Estructura 3 del Esquema I, donde R'=3 5-difluorafenil, R?*=2-nitrofenil,R*=R*=H
R°=QMe)

A una solucién de 1<{3,5-Difluoro-bencil}-6-metoxi-1H-indol ( 900 mg, 3.29 mmol) en
dietil éter ( 20 mL) fue adicionada por goteo a temperatura ambiente una suspension
de 2-cloruro de nitrobencenosulfeni! { 637 mg, 3. 31 mmol) en dietil éter (10 mL) en
un periodo de dos horas. Después de agitar a temperatura ambiente por 1 hora,
acetato de etil { 50 mL) fue adicionado y la mezcla fue lavada con una solucién
saturada de NaHCOj; (2X50 mL) y salmuera ( 50 mL). La fase orgéanica fue secada (
MgSO,) y concentrada en vacio para dar una aceite naranja-rojo (1.54 g). El producto
crudo fue cristalizado a partir de tolueno/acetona para dar el compuesto del titulo

como un sdlido cristalino naranja-rojo (900 mg, rendimiento 64 %)

LCMS: 4.25 min (100 %, MH® =427); HPLC: 4.86 min (98.7 %); 'H NMR(CDCl,):3
3.82 (8,3H,0CHa3), 5.32 (s,2H, NCHAr), 6.63-6.69 ( m, 2H), 6.72 -6.69 ( m. 1 H),
6.75 (d,1H,J=2.7), 6.85 (dd,1H,J1=8.2 Hz, J2=2.7 HZ), 6.98 (dd,1H,J1=6.7 Hz, J2=1.2
Hz), 7.16 — 7.20 (m, 1H), 7.26 = 7.30 (m, 1H), 7.34 (s, 1H), 7.39 (d,1H,J= 8.2 Hz),
8.27 (dd,1H, J1=8.6 Hz, J2= 1.6 H2).



De acuerdo al Método General 1 el siguiente compuesto fue preparado:

R3

R4
00
R5 N

R1

x—-R2

Tabla 1 Compuestos sintetizados de acuerdo al Método General 1.
LCMS [LCMS
ret
Compuesto Time *
Numero X . R' : R? R | R R® Mwt MH' | (min)
21 S |3,5difluorofenil [2- H H Ome | 41147 | 448" | 5.14
_ metoxdfenil
22 S 3,5difluorcfenil | 2- nitrofenil H H Br 475.32 476 480
23 S |3,5difluorofenil |2- nitrofenil | H H CF3 | 484.41 485 534 |
24 S |3,5difluorofenil [2- nitrofenll | H H |CH2OH | 426.44 Nd 388"
25 S |3,5difluorofenll |2- nitrofenll | H H Cl | 430.88 431 4.60
50 S |3,5diMuorofenll |2- nitrofenil | H H F | 41440 | 415 4.70
51 S |3,5difiuorofenll |2- nitrofenit | F H H 414.40 415 472 |
52 § [3,5difluorofenil |2- nitrofenil | H H H 306.41 307 422
53 S |3,5difluorofenil |2- nitrofenil | H F H | 41440 | 415 475
54 S | 3,5difluorofenil |2- nitrofenil | CI H H 430.86 431 514" |
55 S |3,5-dffiuorofenli |2- nitrofenil | Me H H 410.44 411 | 524 |
56 S [3,5difluorofenil [2-nirofenil | H | OF | H | #1241 | 413 | #.80°
60 § [3.5dHfuorofenil |2- nitrofenil | H H NO2 | 441.41 442 47
81 S |3,5difluorofenil |2- nitrofenil | H H OH | 412.41 413 454
83 S  |[3,5<difluorofenil |2- nitrofenil | H H OMe | 42045 | 214 401
68 S |3,5-difuorofenil [2-pindiFN- H H | OMe | 38843 | 389 3.06
00 S Fenil gm r?i:rofeTll H H H 360.43 361 4.19
91 3 Fenil 2-nitrofenll | H | OMe H 39048 | 301 414
02 3 Fenil 2- nitrofenil | H H | OMe | 30048 | 399 412

a) 7 min método LCMS fue usado, a menos que se establezca de otra manera, b) 10

min. Método fue usado ¢) M+C! . nd= no detectado. d) =[M-S(PhNO2)JH*



carboxilico (Compuesto 31. Estructura 3 del Esquema |, donde R'=3 5-difluorcfenil

R?=2-nitrofenil R>=R*=H, R°>=CQO;Me)

oN
s@
-0 @

pot

F

(a) Metil ester del dcido 1-H-indol-6-carboxilico ( Estructura 1 del Esquema |, donde
R*=R*=H, R®=CQ;Me)

A una solucion de 1H-indol-6-acido carboxilico ( 1500 g, 9.31 mmol) en metanol { 50
mL) le fue adicionado H2S04 concentrado (550 pl, 10.24 mmol). La mezcla fue
agitada de un dia al otro a temperatura de reflujo. La mezcla fue luego neutralizada a
pH 7 por adiciones de solucién acuosa saturada de NaHCOQO; y la mezcla fue luego
extraida dos veces con acetato de etil. Las capas organicas combinadas fueron
sacadas sobre Na;SO, y concentradas en vacio para obtener un polvo amarillo. El
producto fue recristalizado desde heptanc/ acetato de etil para dar el compuesto del
titulo como unos cristales verde/amarillo ( 68 mg, rendimiento 53%)

H NMR (CDCl,): ):5 3.94 (s,3H,CHs0CO), 6,60 (m,1H), 7.37 (t, 1H, J=4.7 Hz), 7.66
(d,1H,J=8.2 Hz), 7. 82 (dd,1H,J1=3.1 Hz, J2=1.0 Hz), 8.18 (s, 1H), 8.73 (s, 1H, NH).



carboxilico (Estructura 2 del Esquema I donde R'=3 5-difluorofenil, R3*=R*=H,

R°=CO;Me)

Bajo una atmoésfera de nitrégeno: a una solucion de metil ester del dcido 1H-indol-6-
carboxilico ( 367 mg, 2.09 mmol) en DMF ( 10 mL) fue adicionado NaH ( 60% en
aceite, 101 mg, 2.52 mmol) a temperatura ambiente. Después de agitar por 15
minutos 1-bromoetil-3,5-difluoro-benceno (325 ulL, 2.5t mmol) fue adicionado y la
mezcla fue agitada a temperatura ambiente por 4 horas. La reaccion fue apagada
con solucién acuosa de acido cltrico al 3 % ( 10 mL) y acetato de etil ( 30 mL) fue
adicionado. La mezcla fue lavada con solucién acuosa de acido citrico al 3 % ( 3X20
mL) y saimuera (20 mL). La fase organica fue secada (MgSQ,) y concentrada en
vacio para dar un aceite amarillo palido (702 mg). E! producto crudo fue purificado
sobre un cartucho de SPE sllice de 20g ( acetato de etil/heptano 1:9) para obtener el
compuesto del titulo como un aceite incoloro, que lentamente se cristalizo en reposo
( 530 mg, rendimiento= 84%).

LCMS: 4.08 min (99 %, MH* =302); 'H NMR(CDCh):5 3.92 (3, 3H,CO.CHy), 5.37
(s,2H, NCH>Ar), 6.54-6.60 ( m, 2H), 6.64 (d,1H,J = 3.1 Hz), 6.67 —6.74 (m, 1H), 7.27
(d,1H,J = 3.1 Hz), 7.68 (d,1H,J= 8.6 Hz), 7.83 (d,1H, J= 8.6 Hz), 8.01 (s, 1H).

il)-1-H-indol-6-
carboxilico (Compuesto 31, Estructura 3 del Esquema |, donde R’=3,5—diﬂuorofenil,
R?=2-nitrofenil. R>=R*=H, R°=CQ;Me)

A una solucién de metil ester del acido 1«(3,5-Difluoro-bencil)-1-H-indol-6- carboxilico
(330 mg, 1.10 mml) en diclorometano ( 30 mL) fue adicionado a temperatura
ambiente una solucién de cloruro de 2-nitrobencenosulfenil { 210 mg, 1.11 mmol) en
diciorometano (10 mL), La mezcla fue agitada a temperatura ambiente durante 4

dias. La mezcla de la reaccidn fue concentrada y el producto crudo fue purificado
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sobre un cartucho de SPE silice de 20 gramos ( acetato de eti/haptano 1.5 a 1: 2)
para dar el compuesto del titulo como un sélido amarillo ( 392 mg, rendimiento= 78
%).

HPLC: 4.60 min (97.8 %), 'H NMR(CDCl):5 3.93 (s, 3H,CO2CHa), 5.45 (s,2H,
NCHAr), 6.63-6.69 ( m, 2H), 6.74-6.80 ( m, 1H), 6.88 (dd,1H,J1 = 8.2 Hz, J2=1.2
Hz), 7.18 - 7.23 (m, 1H), 7.26 — 7.30 (m, 1H), 7.57 (d,1H,J = 7.8 Hz), 7.89 (s, 1H),
7.89 (dd,1H,J1 = 7.8 Hz, J2= 1.2 Hz), 8.12 (s, 1H), 8.28 (dd,1H, J1 =7.8 Hz, J2=1.2
Hz).

ompuesto 30, Estructura 14 del Esquema IV, donde R'=3, 5-difluorofenil, R?*=2-

nitrofenil, R*=R*=H)

A una solucion de metil ester del acido1-{3,5-Difluoro-bencil)-3«(2-nitro-fenilsulfanil)-
1-H-indol-6-carboxilico ( 150.0 mg, 0.33 mmol) en dioxano ( 20 mL) y agua ( 15 mL)
fue adicionada LiOH.H20 ( 83.1 mg, 2.0 mmol) en 5 ml de agua. La mezcla de la
reaccién fue agitada de un dia al otro a 60 °C. La mezcla fue luego acificada a pH 4
mediante la adicion de solucién acuosa de HCI al 15% y la mezcla fue extraida dos
veces con acetato de etil. La capas orgénicas combinadas fueron secadas sobre
Na;SQ,4 y concentradas en vacio para obtener un polvo amarillo. El producto fue
recristalizado a partir de heptano/acetato de etil para dar el compuesto del titulo

como cristales amarillo/naranja ( 129.3 mg, rendimiento = 89%).
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'H NMR(DMSOQ):5 5.62 (s, 2H,CH-Ar), 6.85 (dd,1H,J1 = 8.6 Hz, J2= br), 7.05 (m,
2H, br), 7.20 (m,1H, br), 7.32-7.38 { m,1H), 7.40 (d,1H,J= 8.2 Hz), 7.44-7.50 (m,1H),
7.68 (dd,1H, J1= 8.6 Hz, J2=br), 7.97 (s. 1H, COOH), 8.20 (s, 1H), 8.26 (s, 1H), 8.28
(d,1H, J=8.2).

Ejemplo 4
Metilamida _del dcido 1-{3 5-Difluoro-bencii)-3-{2-nitro-fenilsulfanil)-1-H-indol-6-

carboxilico (Compuesto 47, Estructura 15 del Esguema IV, donde R'=35-

difluorofenil, R*=2-nitrofenil, R’==R*=R®%= H, R® =Me)

Método General 2: amidacién de indoles 6-carboxil de estructura 14 para obtener 6-

carboxamideindoles de estructura 15 (Esquema IV)

Bajo atmésfera de nitrogeno : a una solucion de 1-(3,5-Difluoro-bencil)-3-(2-nitro-
fenilsulfanil)-1-H-indol-6-4cido carboxilico { 25.1 mg, 57.0 umol) en DMF seco ( 10
mL) fue adicionado NMM (1 mL), HOBt { 9.60 mg, 62.7 umol), EDCI (12.1 mg, 62.7
umol), y cloruro de metilamonio (19.2 mg, 285 pmol). La mezcla de la reaccion fue
agitada de un dia al otro a temperatura ambiente y luego vertida sobre agua
congelada. El precipitado resultante fue filtrado y el residuo fue lavado con agua de
exceso seguido por un poco de heptano.. El producto fue secado en vacio a 40 °C

para dar el compuesto del titulo como un sélido amarilio { 15.2 mg, y= 60%).
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LCMS: 4.31 min (100.0 %, MH® =454); 'H NMR(DMSO): & 2.80 (d, 3H, J= 4.3,

CHsNHCOQ), 5.63 (s, 2H, CH2Ar), 6.86 (dd ,1H,J1 = 8.2 Hz, J2= 1.0 Hz), 7.04 (m,

2H), 7.20 ( m,1H), 7.33-7.37 ( m, 1H), 7.41 (d,1H,J 8.6 Hz), 7.46-7.50( m,1H), 7.64

(dd,1H,J1= 8.2 Hz, J2= 1.0 Hz), 8.15 (s, 1H), 8.25 (s,1H), 8.27 (dd, 1H, J1= 8.6 Hz,

J2=1.0 Hz), 8.40 (m,1H, MeNHCO).

De acuerdo con el Método General 2 el siguiente compuesto fue preparado

R3 x-R2
R4
N
=
R1
Tabla 2 Compuestos sintetizados de acuerdo al Método General 2.
LCMS [LCMS
ret
Compuesto Time *
Numero | X R! R? R | R R® Mwt MH' | (min)
27 S [3,5difluorofenil |2-nitrofenll | H | H | CO(i-pirolidina) | 493.53 | 494 4.08
28 S |3,5<difluorofenil |2-ntrofenil | H | H CO{4-morfolinil) | 500.53 [ 510 4.50
29 S |3 5difluorcfenil |2-nitrofenil | H | H cO[i-(&- 52257 | 523 3.81
_ _ metilpiperazinil)
32 S |3,5-difluorofenil |2-nitrofenil | H | H CONEL2 49555 | 496 4.82
34 S |3 5difluorofenil |2-nitrofenll | H | H CONHCH2(2- 510.53 | 520 4.74
_ _ furanil) _
35 S |3,5difluorofenil |2- nitrofenil | H | H | CONHCH2(3-piridil) | 530.55 | 531 3.04
38 S |3,5-difluorofenil |2-nitrofenil | H | H | CONHCH2CH2ZNMe | 510.56 | 511 3.90
2
37 S [3,5-difluorofenil [2-nitrofenil | H | H | CONHCH2CH2O0H | 48340 | 484 4.21
ag S |3,5difluorofenil |2-niirofenit | H | H |CONHCH2CH2OMe | 467.52 | 468 448
30 S [ 3,5-difluorofenil | 2- nitrofenii | H | H | CONHCH2CO2Me | 511.50 | 412 4.5
40 S | 3,5-difluorofenil |2- nitrofenil | H | H | CONHCH2CONMeZ2 | 52455 | 525 4.33
41 S |3,5-difuorofenil |2-nitrofenil | H | H CONHCH2cPr | 493.53 | 404 4.75
42 S |3,5-dMuorofenil |2-nhitrofenil | H | H CONHCH2IPr 49555 | 496 485 |
43 S |3,5-difluorofenil |2-nitrofenil | H | H CONHCH2Ph 52056 | 530 4.90
7 S | 3,5difluorofenil |2-nitrofenil | H | H CONHcPr 47950 | 480 4.57
45 S |35diuorofenil [2-piddikN- | H | H CONHEt 52058 | 468 4.56
oxido




48 S [ 3,5diucrofenil [2-nitrofenil | H | H CONHIPr 47050 | 482 4,71
47 S |3,5-diffuorofenil | 2- nitrofenll | H | H CONHMe 46749 | 454 4.31
48 S | 3,5-difluorcfenll |2-nitrofenil | H | H CONHnPr | 48152 | 482 4.75
49 S [ 3,5-duorofenil | 2- nitrofenil | H | H CONMe 46740 | 488 4307

a) 7 min método LCMS fue usado, a menos que se establezca de otra manera, b) 10

min. Método fue usado .

Ejemplo 5

(Compussto 33, Estructura 16 del Esquema IV, donde R'=3 5-difluorofenil, R?=2-

nitrofenil R>=R*= H)

O,N

e,
e

o
F

El compuesto del titulo fue preparado de acuerdo al método general 2, usando 51.1
mg (116 umol) de écido carboxilico, 19.5 mg (128 umol) de HOBt, 24.6 mg (128
umol) de EDCI y 31.1 mg ( 581 umol) de cloruro de amonio. El titulo det compuesto
fue obtenido como un sblido amarillo ( 9.0 mg, 18 %).

LCMS: 4.16 min (100.0 %, MH"* =440); 'H NMR(CDCl;): § 5.46 (s, 2H, CHzAr), 6.65
{m, 2H), 6.77 (m, 2H), 6.88 (dd ,1H,J1 = 8.2 Hz, J2= 1.0 Hz), 7.21 (m, 1H), 7.29 (
m,1H), 7.51 (dd,1H,J1=7.8 Hz, J2= 1.0 Hz), 7.57 (d,1H,J=7.7 Hz), 7.58 (s, 1H), 8.05
(s,1H), 8.29 (dd, 1H, J1= 8.2 Hz, J2=1.0 H2).




3 del Esquema |, donde R'= 2-piridil. R%=2-nitrofenil.R*=R*= H, R®=OMe)

Método General 3: 3-sulfanilacién de un indole (no) sustituido de estructura 1 para
obtener indoles sustituidos de estructura 4, seguido por N-alkilacién de indole para

obtener indoles N-alkilatado de estructura 3 (Esquema 1)

(a) 6-Metoxi-3-«(2-nitro-fenilsulfanil)-1H-indol (Estructura 4 del Esquema |, donde

R?=2-nitrofenil, R'= R3*=R*= H, R®=0Me

A una solucién de 6-metoxiindol ( 1.5 g, 10.2 mmol} en Et20 ( 100mL) fue adicionado
una solucion de cloruro de 2-nitrobencenasulfenil ( 1.93 g, 10.2 mmol) en 50 ml de
Et20 por goteo, por un periodo de 4 minutos. La solucién amarilla resultante fue
agitada a temperatura ambiente por 1 horas. El solvente fue evaporado y el producto
crudo fue purificado sobre una columna de silica ( heptano/ acetato de etil 9:1) para
dar el compuesto del titulo ( 3.054 g, rendimiento=97%).

HPLC: 3.72 min, pureza 96.7% TLC ( heptano/acetato de etil 1:1): R= 0.6 ‘H
NMR(CDCls): 5 3.87 (s, 3H, OCHa), 6.84 (dd ,1H,J1 = 7.8 Hz, J2= 3.13 Hz), 6.97 (m,
2H), 7.16 (t,1H, J= 7.8 Hz), 7.25 (t,1H, J= 7.8 Hz), 7.36(d, 1H, J= 7.8 Hz), 7.44 (d, 1H,
J=2.0 Hz), 8.26 (d,1H, J=7.8 Hz), 8.45 (s, 1H, NH).
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(b) 6-Metoxi-3{2-nitro-fenilsulfanil}-1-piridina-2-iimetil-1H-indol (Compuesto 8,
Estructura 3 del Esquema |, donde R'= 2-piridil, R*=2-nitrofenil, R*=R*= H, R>=0Me)

A una solucién de 6-Metoxi-3-(2-nitro-fenilsulfanil)-1H-indol ( 1.5 g, 5 mmol) en DMF (
150 mL) fue adicionada NaH ( 60 % en aceite, 500 mg, 12.5 mmol) en pequeiias
porciones, por un periodo de 4 minutos. La solucion oscura resultante fue agitada por
5 minutos a temperatura ambiente. Luego clorhidrato de 2-picolil cloruro ( 984 mg, 6
mmol) fue adicionado en pequeiias porciones por un periodo de 2 minutos. Durante
la agitacidn a temperatura ambiente (2h) el color de la soiucion cambio ligeramente
de oscuro a amarillo. Acetato de etil ( 100 mL) fue adicionado a la mezcla y lavado
con solucion acuosa de acido citrico al 2 % ( 2X100 mL) y agua ( 100 mL). La fase
orgénica fue secada (MgSO4) y el soivente fue evaporado. El producto crudo fue
purificado por cristalizaciéon ( acetato de etil/ haeptano) para obtener el compuesto

del titulo ( 1.437 g, rendimiento 74%).

HPLC: 10.3 min, pureza 99.6% TLC ( heptano/acetato de etil 1:1):. R= 0.3

'H NMR(CDCly): & 3.80 (s, 3H, OCHs), 5.47 ( s, 2H, NCH), 6.82 ( m, 2H), 6.88 (d
1H,J = 7.8 Hz), 7.01 (dd,1H, J1= 7.8 Hz, J2= 1.6 Hz), 7.15-7.19 ( m, 1H), 7.25
(m,2H), 7.37 (d, 1H, J= 8.6 Hz), 7.60 —7.44 (m, 1H), 8.26 (d,1H, J1=7.8 Hz, J2= 1.6
Hz), 8.63 (d, 1H, J = 5.88 Hz).

De acuerdo al Método General 3 los siguientes compuestos fueron preparados
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Tabla3 Compusestos Sintetizados de acuerdo al Método General 3
LCMS [LCMS
ret

Compuesto Time*
Numero | X R! R? R R’ R? Mwt | MH" |(min)
1 s 2,5-difluorofenil 2- nitrofenil H H OMe | 42644 | 427 | 4.07
2 S | 2, fluoro, 3-metiifenil | 2- nitrofenil H H| OMe | 4248 | 423 | 4.23
3 S 2 clorofenil 2- nitrofenit H H | OMe | 42491 | 425 | 4.17
4 S 2 clanofenil 2- nitrofenil H H | OMe | 41547 { 4168 | 3.97
5 ) 2-fluorofent 2- nitrofenil H H | OMe | 40845 | 400 | 4.10
8 S 2-metil 3-nitrofenil 2- nitrofenil H H OMe 44948 | 450 | 410
7 S 2-metiifenil 2- nitrofenil H H | OMe | 40449 | 405 | 4.18
8 S 2-nitrofenil 2- nitrofenil H H | OMe | 435468 | 438 | 4.08

9 S 2-piridil 2- nitrofenil H H | OMe | 391.45 10.30°|
1 S 2-tetrahidropiranil 2- nitrofenil H H OMe | 30848 | 309 | 4068
12 S 2-trifluorometilfenil | 2- nitrofenil H H | OMe | 45848 | 459 | 4.29
13 3 3-(5.metilisoxazolil) | 2- nitrofenil H H | OMe | 30544 | 306 | 4.60
14 s 3,4 diclorofenil 2- nitrofenil H H | OMe | 459.35 | 450 | 4.33
15 (] 3, 5-diclorofenil 2- nitrofenil H H | OMe | 45035 | 450 | 4.38
67 ) 3-clorofenil 2- nitrofenil H H | OMe [ 42401 | 425 | 4.34
as s 3-cianofenil 2- nitrofenil H H | OMe | 41547 | 418 | 382
69 s 3-fluoro,5 2- nitrofenil H H | OMe | 476.45 | 477 | 4.42

_ trifluorometilfenil _ _ _
70 [) 3-fluoro,6- 2- nitrofenil H H | OMe | 47845 | 477 | 4.27

trifluorometilfenil .
71 S 3-fluorofenil 2- nitrofenil H H | OMe | 40845 [ 400 | 4.22
72 ) 3-metoxdfenil 2- nitrofenil H H | OMe | 42040 | 421 | 4.04
73 [] 3-metitfenil 2- nitrofenil H H | OMe | 40449 | 405 | 4.16
74 [ 3-nitrofenil 2- nitrofenil H H | OMe | 43548 | 438 | 4.00
75 ) 3-piridil 2- nitrofenil H H | OMe | 30145 | 302 | 3.26
768 s 3-trifluorometil 4- 2- nitrofenil H H | OMe | 48240 | 493 | 4.33
clorofenil _

7 S 3-trifluorometiloxifenil | 2- nitrofenll H H OMe 47448 | 475 | 443
78 S 3-triflucrometiifenil | 2- nitrofenil H H | OMe | 45848 | 459 | 4.21
70 ) 4-(2.metiltiazolil) | 2- nitrofenil H H| OMe | 41150 | 412 | 4.39
80 S | 4-(3,5-dimetiiisoxazoiil) |2- nitrofenit H H | OMe | 400.48 | 410 | 4.40
81 [3 4-clorofenil 2- nitrofenit H H Me | 42491 | 425 | 4.22
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a2 ) 4-cianofenll 2- nitrofenil H H | OMe | 41547 | 416 | 3.03
83 S 4-fluorofenil 2- nitrofenil H H | OMe | 408.45 | 400 | 4.07 |
& S 4-metoxifenil 2- nitrofentl H H | OMe | 42049 | 421 | 4.03
85 3 4-metilfenil 2- nitrofenil H H | OMe | 404.40 | 405 | 4.19
88 3 4-morfolinil 2- nitrofenil H H | OMe | 413.50 | 414 | 3.54
87 [ '5-2(clorotiazolil) 2- nitrofenil H H | OMe | 431.82 | 432 | 4.61
8 3] 5-(2-clorotiofenil) | 2- nitrofenil H H | OMe | 430.93 | 431 | 4.02
8 S ciciohexd| 2- nitrofenil H H | OMe | 388.51 | 387 | 5.11

a) 7 min Método LCMS fue usado a menos que se establezca de otra manera, b) una

carrera de 20 minutos en un sistema HPLC fue usada.

Estructura 3 del Fsquema I, donde R'=3 5-difluorofenil ,R?= 2-piridil, R*=R%= H, R®=

OMe)

av
\
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N
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Bajo una atmésfera de nitrégeno: a una solucidbn enfriada ( -10 °C) de 2-
mercaptopiridina ( 25 mg, 0.22 mmol) en CCl, ( 2mL) le fue pasado gas Cl. durante
un periodo de 1 minuto. El solvente fue evaporado y una solucién de 1<(3,5-Difluoro-

bencil)-6-metoxi-1H-indol (25 mg, 0.09 mmal) en Et:0 ( 2mL) fue adicionada por

goteo. La mezcla de la reaccion fue concentrada y el producto crudo fue purificado
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mediante el preparativo LCMS para dar el compuesio del titulo ( 7.77 mg,
rendimiento 23 %).

LCMS: 3.95 min (100.0 %, MH* = 383); TLC (heptano/acetato de etil 1:1): R=0.6

'H NMR(CDCl): 5 2.23(s, 2H, NH), 3.82 (s, 1H, OCHj), 6.65 (m, 2H), 6.73 (d ,1H,J =
2.7 Hz), 6.73 — 6.78 (m, 1H), 6.80 (d, 1H, J=7.8 Hz), 6.87 (dd, 1H, J1= 7.8 Hz,
J2=1.6 Hz), 7.00 (ddd, 1H, J1= 9.8 Hz, J2= 4.7 Hz, J3= 0.8 Hz), 7.35 ( s,1H), 7.42
(ddd,1H,J1= J2= 7.8 Hz, J3= 1.6 Hz), 7.50 (d,1H, J= 8.6 Hz), 8.46 (d, 1H, J= 4.7 Hz).

Ejemplo 8

24 1<43.5-Difluoro-bencil)-6-metoxi-1-H-indol-3-ilsulfanil

18, Estructura 8 del Esquema I, donde R'=3, 5-diflucrofenil R*=R*= H, R= OMa)

OH

benzoico (Compuesto 18, Estructura 7 del Esquema lll, donde R'=3,5-difluorofenil

R*=R‘= H, R°= OMe)

Gas de cloro fue burbujeado a través de CCls { 5mL) a —10 °C por 3 minutos. Luego
una solucién de metiltiosalicilato (91 ulL, 0.66 mmol) en CCls ( 2mL) fue adicionada.
La mezcla fue agitada a —10 °C por 5 minutos y luego a temperatura ambiente por 15
minutos. La mezcla fue concentrada y redisuelta en CH2Cl2 ( 5 mL). A esta solucién
una solucién de 1-3,5-Difluoro-bencil)-6-metoxi-1H-indole { 121 mg, 0.443 mmol) en

CHClz ( 3 mL) fue adicionada por goteo. La mezcla fue agitada a temperatura
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ambiente por 2 horas y fue concentrada. El producto crudo fue purificado mediante
cromatografia de columna ( acetato de etil/ heptano 1:9) para obtener el compuesto
del titulo como un sélido blanco ( 161 mg, rendimiento del 83%).

LCMS: 4.72 min (MH* = 440); 'H NMR(CDCls): 5 3.82 (s, 3H, ArOCH,), 3.99 (s, 3H,
CO.CHs), 5.30 (s, 2H, CH2Ar), 6.62 —6.69 (m, 2H), 6.71-6.77 (m, 2H), 6.83 (dd, 1H,
J1=7.8 Hz, J2= 2.4 Hz), 6.87 (dd, 1H, J1= 8.4 Hz, J2=1.2 Hz), 7.06-7.11 (m, 1H), 7.15
—7.20 {(m, 1H), 7.30 (s, 1H), 7.44 {(dd, 1H, J1= 8.4 Hz, J2= 1.2 Hz), 8.02 (dd, 1H, J1=
8.0 Hz, J2= 1.2 Hz).

b)
(Compuesto 18,_Estructura 8 del Esquema Hl, donde R'=3 5-difluorofenil R*=R*= H,
R°= OMe)

Bajo una atmobsfera de nitrbgeno: a una solucion de metil ester del acido 2-[1-(3,5-
Difluoro-bencil)-6-metoxi-1-H-indol-3-ilsulfanil]-benzoico { 13.5 mg, 0.031 mmol) en
THF { 2mL) fue adicionado LiAiH4 ( 1.0 M en THF, 0.040 mL, 0.040 mmol). La mezcla
fue agitada a temperatura ambiente por 3 horas. Luego acetato de etil { 25 mL) fue
adicionado y la mezcla fue lavada con solucién acuosa de acido citrico al 3 % ( 2X
25ml) y salmuera ( 25 mL). La fase orgénica fue secada (MgSQ,) y concentrada
para obtener un aceite incoloro ( 15 mg). El producto crudo fue purificado mediante ia
preparacién HPLC para obtener el compuesto del titulo como un aceite incoloro ( 5.6
mg, rendimiento 44 % ).

LCMS: 4.47 min { 95.6 %, MH" = 412); "TH-NMR(CDCl3): 5 3.49 (s, 1H, OH), 3.81 (3,
3H, OCHs), 4.92 (s, 2H, CH20H), 5.28 (s, 2H, CH2Ar), 6.62-6.66 (m, 2H), 6.70 -6.77
( m, 2H), 6.83 (dd, 1H, J1=8.8 Hz, J2= 2.4 Hz), 6.89 (dd, 1H, J1= 8.0 Hz, J2=1.2 Hz),
7.02-7.07 (m, 1H), 7.08 — 7.13 (m, 1H), 7.29 (s, 1H), 7.38 (dd, 1H, J1= 8.0 Hz, J2=
1.2 Hz), 7.44 (d, 1H, J=8.8 Hz).

Ejemplo 9
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a) 241-{3,5-Difluoro-bencil)}-6-metoxi-1-H-indol-3-ilsulfanill- _acido _benzoico

Estructura 9 del Esquema I, donde R'=3.5-difluorafenil ,R*=R*= H, R®= OMe)

A una solucién de metil ester del acido 2{1-(3,5-Difluoro-bencil)-6-metoxi-1-H-indol-
3-ilsulfanill-benzoico ( 97 mg, 0.221 mmol) en THF ( 10 mL) fue adicionada una
solucién de LiOH.H20 ( 71 mg, 1.69 mmol) en agua ( 10 mL) . La mezcla fue agitada
a temperatura ambiente por 17 horas y luego a 60 °C por 24 horas y luego fue
acidificada con solucion acuosa de acido citrico al 3 % . Acetato de etil { 50 mL) fue
adicionado y la mezcla fue lavada con solucién acuosa de écido citrico al 3 % ( 2X50
mL) y salmuera ( 50 mL). La fase organica fue secada ( Mg SO,) y concentrada para
obtener un sélido amarillo ( 104 mg). El producto crudo fue recristalizado desde
acetato de etil/heptano para obtener el compuesto del titulo como un polvo amarillo (
49 mg, 52 % de rendimiento).

LCMS: 4.37 min (MH* = 426); 'H-NMR(CDCl,): 5 3.77 (s, 3H, OCHa), 5.51 (s, 2H,
CHa Ar), 6.68 (d, 1H, J=8.0 Hz), 6.76 (dd, 1H, J1= 8.4 Hz, J2=2 4 Hz), 6.98-7.04 (m,
2H), 7.11 - 7.15 (m, 1H), 7.16-7.25 (s, 4H), 7.83 (s, 1H), 7.92 (dd, 1H, J1= 8.0 Hz,
J2= 1.6 Hz).



Método General 4 : Reaccién de una amina con un acido carboxilico de estructura 8,
con TBTU y DIPEA, para obtener amidas de estructura 3, en la cual R?= fenil-2-

carboxamida, ejemplarizada por los compuestos de estructura 10 y 11 (Esquema [il).

1-{3.5-Difluoro-bencil}-6-metoxi-1-H-indol-3-ilsulfanill-benzamida

18_Estructura 11 del Esquema [ll. donde R'=3 5-difluorofenil ,R*=R*= H, R°>= OMe)

A través de una solucion de 2-[1<{3,5-Difluoro-bencil)-6-metoxi-1-H-indol-3-ilsulfanil}-
acido benzoico ( 36 mg, 0.085 mmol), TBTU ( 28 mg, 0.087 mmol) y DIPEA ( 30 plL,
0.172 mmol) en DMF (1mL) fue burbujeadc gas de NHs; por 10 minutos. La mezcla
fue luego agitada a temperatura ambiente por 3 dias. Luego solucidn acuosa de
écido citrico al 3 % ( 0.4 mL) y la mezcla cruda de 1a reaccion fue purificada sobre un
cartucho de RP-SPE ( 2g sorbente; solucién acuosa de 25% metanol a 100%
metanol) para obtener un sélido blanco ( 34 mg). El producto crudo fue purificado
por medio de cromatografia de columna ( acetato de etil) para dar el compuesto del
titulo como un aceite incoloro, que se solidifica en reposo ( 31 mg, rendimiento: 86
%).

LCMS: 4.20 min (MH* = 425); "H-NMR(CDCly): 5 3.81 (s, 3H, OCHa), 5.39 (s, 2H,
CH; Ar), 6.05 (s, br, 1H, NH), 6.28 (s, br, 1H, J1= 8.8 Hz, J2=2.0 Hz), 6.92 (dd, 1H,
J1=8.0, J2= 1.2 Hz), 7.07 — 7.17 (m, 2H), 7.31 (s, 1H), 7.45 (d, 1H, J=8.8 Hz), 7.60
(dd, 1H, J1= 8.0 Hz, J2= 1.2 Hz).

Ejemplo 10

{Compuesto 17, Estructura 10 del Esquema Ili, donde R'=3 5-diflucrofenil .R*=R*=H,
R°= OMe)
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De acuerdo al Método general 4 el compuesto 17 fue sintetizado de metilamina

LCMS: 4.07 minutos { MH'= 439).

Ejemplo 11

2-]1-(3,5-Difluoro-bencil}-6-metoxi-1 -H-indol-3-ilsulfanill-benzonitrilo (Compuesto 20

Estructura 12 del Esquema llI, donde R'=3,5-difluorofenil R*=R*= H, R5= OMe

A una solucion enfriada ( 0 °C) de 2-{1-(3,5-Difluoro-bencil)-6-metoxi-1-H-indol-3-
ilsulfanil]-benzamida ( 8 mg, 0.019 mmol) y EtaN ( 10ul., 0.072 mmol) en CHzCl> (1.5
mL) fue adicionado Tf.0 ( 6 ulL, 0.036 mmol). La mezcla fue agitada a O °C por 3
horas y luego a temperatura ambiente por 22 horas. Agua ( 25 mL) fue adicionada y
la mezcia fue extraida con CH2Cl; (2X 25 mL). Las fases orgdnicas combinadas
fueron secadas ( Na;SO4) y concentradas para obtener un aceite marrén ( 25 mg). El

producto crudo fue purificad por cromatografia de columna ( etil acetato/heptano 1:2)
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para obtener el compuesto del titulo como un aceite rosado palido { 3 mg,
rendimiento: 3S %).

LCMS: 4. 57 min (MH* = 407); 'H-NMR(CDCls): 5 3.82 (s, 3H, OCHs), 5.30 (s, 2H,
CH; Ar), 6.62-6.67(m, 2H), 6.71-6.73 (m, 1H), 6.74-6.78 (m, 1H), 6.86 (dd, 1H,
J1=8.8, J2= 2.0 Hz), 6.91 (d, 1H, J=8.4 Hz), 7.11 - 7.15 (m, 1H), 7.26-7.30 (m, 1H),
7.37 (s, 1H), 7.46 (d, 1H, J = 8.8 H2), 7.57-7.60 (m, 1H).

Ejemplo 12

Estructura 17 de! Esquema IV, donde R'=3 5-difluorofenil , R’*= 2-nitrofenil, R°=R*=

H)

«Qﬂb

1>

F

A una suspension enfriada (0 °C) de amida del acido 1<{3,5-Difluoro-bencil)-3-{2-
nitro-fenilsulfanil)-1-H-indol-6-carbox(lico ( 15 mg, 0.034 mmol) y EtaN ( 10ulL, 0.072
mmol) en CH2Clz ( 1.5 mL) fue adicionado Tf20 ( 13 plL, 0.077 mmol). La mezcla fue
agitada a 0 °C por 2 horas y luego a temperatura ambiente por 20 horas. Agua ( 25
mL) fue adicionada y ia mezcla fue exiraida con CH:Clx ( 2X 25 mL). Las fases
organicas combinadas fueron secadas (NazSQO,4) y concentradas para obtener el
compuesto del titulo como un sélido amarillo ( 13 mg, rendimiento 91 %).

LCMS: 4. 55 min (MH* = no detectable); '"H-NMR(CDCla): & 5.42 (s, 2H, CH; Ar),

6.63-6.69 (m, 2H), 6.78-6.85 (m, 2H), 7.21- 7.25 (m, 1H), 7.28 -7.33 ( m, 1H), 7.44
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(dd, 1H, J1=8.4, J2= 1.2 Hz), 7.62 (d, 1H, J=8.4 Hz), 7.66 (s, 1H), 8.29 (dd, 1H, J1 =
8.4 Hz, J2= 1.6 Hz).

Ejemplo 13

14{3.5-Difluoro-bencil)-6-metoxi-3-{2-nitro-bencenosulfinil}-1-H-indol

Estructura 5 del Esquema Il donde R'=3 5-difluorofenil , R>= 2-nitrofenil, R>=R*= H

A una solucidon de 1-(3,5-Difluoro-bencil)-6-metoxi-3«(2-nitro-fenilsulfanit)-1-H-indol {
40 mg, 0.09 mmol) en CHzCl> { 4 mL) fue adicionado acido meta-cloroperbenzoico (
14.5 , 0.08 mmol). La solucion fue agitada a temperatura mabiente por 2 horas. El
solvente fue evaporado y el producto crudo fue purificado por preparacion LC-MS
para dar el compuesto del titulo { 14.3 mg, rendimiento= 34 %).

HPLC: 4. 13 min, pureza 100% ; TLC ( heptano/acetato de etil 1:1): R= 0.4;
'H-NMR(CDCls): § 3.66 (s, 3H, OCH3), 5.12 (s, 2H), 6.57 (m, 3H), 6.75 (m, 2H), 7.47
(d, 1H, J =7.8 Hz), 7.52 (s, 1H), 7.66-7.70 (m, 1H), 8.28-8.32 (m, 1H), 8.23 (dd, 1H,
J1=7.8 Hz, J2= 1.9 Hz), 8.80 (dd, 1H, J1 =7.8 Hz, J2= 3.1 Hz).

Ejemplo 14

Estructura 6 del Esquema Il. donde R'=3,5-difluorofenil , R?= 2-nitrofenil, R*=R*= H.
R° = OMe)



A una solucién de 1-(3,5-Difluoro-bencil)-6-metoxi-3«2-nitro-fenilsulfanil)-1-H-indol (
40 mg, 0.09 mmol) en CH2Clz { 4 mL) fue adicionado &cido meta-cloroperbenzoico (
486.5 mg, 0.27 mmol) . La solucién fue agitada a temperatura ambiente por 6 horas. El
solvente fue evaporado y el producto crudo fue purificado por LC-MS para dar el
compuesto del titulo { 14.5 mg, rendimiento 34 %). _

HPLC: 4. 38 min, pureza 100% ; TLC ( heptano/acetato de etil 1:1): R= 0.6;
'H-NMR(CDCl): 5 3.71 (s, 3H, OCH3), 5.25 (s, 2H), 6.58 (d, 1H, J= 3.1), 6.62 (m,
1H), 6.07-6.11 { m, 1 H), 6.88 (dd, 1H, J1 =7.8 Hz, J2= 3.1 Hz), 7.63 (m, 4H), 7.72
(d, 1H, J=7.8 Hz), 7.83 (s, 1H), 8.37 (dd, 1H, J1=7.8 Hz, J2= 1.9 H2).

Ejemplo 156

(Compuesto 10}

A una solucién de 6-Metoxi-3-(2-nitro-fenilsulfanil)-1-piridina-2-ilmetil-1H-indol en
cloruro de metileno le fue pasado gas HCI hasta que la sal organica se cristalizd. El

compuesto del titulo fue aislado por filtracidn.
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LC-MS: 4. 04 min ( MH'= 392); 'H-NMR(DMSO): 5 3.78 (s, 3H, OCH3), 5.78 (s, 2H,
NCH_2), 6.77 (dd, 1H, J1= 7.8 Hz, J2 = 2.0 Hz), 6.93 (dd, 1H, J1 = 7.8 Hz, J2= 0.8 Hz),
7.22 (d, 1H, J =7.8 Hz), 7.26 (d, 1H, J= 2.0 Hz), 7.34 (m, 2H), 7.48 — 7.52 (m, 1H),
7.59 (t, 1H, J=7.0 Hz), 7.96 (s, 1H), 8.08 (t, 1H, J=7.0 Hz), 8.27 (dd, 1H, J1=7.8 Hz,
J2=1.6 Hz), 8.74 (d, 1H, J=6.7 Hz).

Ejempio 16

13,5-Difluoro-bencil)-3-(2-nitro-fenilsulfanil

Estructura 23 del Esquema V., donde R'=3 5-diflucrofenil , R*= 2-nitrofenii, R*%=R*= H

a) 1-{3,5-Difluoro-bencil)-6-nitro-1-H-indol { Estructura 19 del Esquema V, donde
R'=3.5-difluorofenil, R*=R*= H)
A una solucién de &-nitroindol ( 162 mg, 1.0 mmol) en DMF ( 4 mL) fue adicionado

NaH ( dispersion al 60% en aceite; 80 mg, 2.0 mmol). La solucién oscura resultante
fue agitada a temperatura ambiente por 15 minutos, bromuro de 3,5- difluorobencil (
129 uL, 1.1 mmol) fue adicionado. La mezcla de la reaccion fue agitada de un dia al
otro, vertida dentro de agua acidificada y extraida dos veces con acetato de etil. Las
capas organicas combinadas fueron secadas sobre Na;SO, y concentradas en vaclo.
El producto fue purificado sobre una columna de SiO2 ( heptano/acstato de stil 9:1)
para obtener el compuesto del titulo como un sélido amarillo ( 270 mg, rendimiento

94 %).
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LCMS: 5.54 min ( 100.0 %, MH"= 289); 'H-NMR(CDCl):  5.40 (s, 2H, CHAr), 6.58
(m, 2H), 6.71 (d, 1H, J= 3.5 Hz), 6.75 (m, 1H), 7.26 (s, 1H), 7.41 (d, 1H, J = 3.5 Hz),
7.71 (d, 1H, J =8.3 Hz), 8.05 (dd, 1H, J1= 8.3 Hz, J2=2.0 Hz), 8.21 (d, 1H, J=2.0 Hz).

b) 1-(3,5-Difluoro-bencil)-1-H-indol-6-llamina (Estructura 20 del Esquema V, donde
R'=3,5-difluorofenil , R*=R*= H).
A una solucién de 1-(3,5-Difluoro-bencil)-6-nitro-1H-indo! (144 mg, 0.5 mmol) en

etanol ( 20 mL) fue adicionado acido clorhidrico al 37 % ( 80puL ) y SnCl>.2H20 ( 600
mg). La mezcla de reaccion agitada a 60 °C por 40 horas y luego fue concentrada en
vacio. El residuo fue vertido en acetato de etil y una solucién concentrada de
NaHCO, fue adicionada. El sistema de fases de dos capas fue filtrado sobre decalita
para eliminar las sales de estafio y el filtrado fue extraido dos veces con acetato de
etil. Las capas organicas combinadas fueron secadas sobre Na,SO,4 y concentrada
en vacio. El producto fue purificado sobre una columna de SiO2 (heptano/acetato de
etil 9:1) para dar el compuesto del titulo como un aceite incoloro ( 88 mg, rendimiento
= 69%).

LCMS: 3.20 min ( 97.7 %, MH'= 259); 'H-NMR(CDCl): 5 5.12 (s, 2H, CH.Ar), 6.52
(m, 2H), 6.56 (d, 1H, J= 3.5 Hz), 6.63 ( m, 1H), 7.97 (dd, 1H, J1 = 8.3 Hz, J2= 2.0
Hz), 7.13 (d, 1H, J =3.5 Hz), 7.17 (d, 1H, J=2.0 Hz), 7.55 (d, 1H, J= 8.3 Hz).

c) 1A3.5-Difluoro-bencil}-3-{2-nitro-fenilsulfanil}-1-H-indol-6-ilamina {Compuesto 57
Estructura 23 del Esquema V, donde R'=3,5difluorofenil , R?= 2-nitrofenil, R>=R’*= H)
A una solucién de 1-(3,5-Difluoro-bencil)-1-H-indol-6-ilamina { 25 mg, 0.1 mmol) en
DCM ( 4 mL) fue adicionado cloruro de 2-nitrobencenosulfenil. La solucién amarilla
resultante fue agitada a temperatura ambiente por 1 hora. La mezcla fue concentrada
en vacio y purificada sobre un columna de SiO; (heptano/ acetato de etil 9:1) para
dar el compuesto del titulo como un sélido naranja ( 11.6 mg, rendimiento = 28 %).

LCMS: 5.11 min ( 100 %, MH'= 412); 'H-NMR(CDCls): 5 5.22 (s, 2H, CH2Ar), 6.56

(m, 2H), 6.65 ( m, 1H), 6.84 (dd, 1H, J1= 8.2 Hz, J2=1.2 Hz), 7.00 (dd, 1H, J1 =8.2
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Hz, J2= 1.2 Hz), 7.19(m, 1H), 7.30(d, 1H, J =1.2 Hz), 7.31 (s, 1H), 7.37 (d, 1H, J=
8.2 Hz), 7.49 ( m, 1H), 8.27 (dd, 1H, J1= 8.2 Hz, J2=1.2 Hz).

Ejemplo 17

58, Estructura 22 del Esguema V. donde R'=3,5-difluorofenil . R*= 2-nitrofenil

R*=R*= H, Z= metil)

Método General 5: Reaccion de un anhidrido acido con una 6-aminoindol de
estructura 20 para obtener el compuesto de estructura 21 seguido por suifanilacién

del indole de posicién 3 para dar compuestos de estructura 22 ( Esquema V)

a) N{1-{3,5-Difluoro-bencil)-1-H-indol-6-il]-acetamida {Estructura 22 del Esquema V

donde R'=3 5-difluorofenil , R*=R*= H, Z= metil).

A una solucién de 1-(3,5-Difluoro-bencil)-1-H-indol-6-ilamina ( 25 mg, 0.1 mmol) en

DCM ( 4 mL) fue adicionad piridina (25 pL) y anhidrido acético ( 9.8 uL, 0.11 mmol) y
revueito de un dia al otro a temperatura ambiente. La mezcla de la reaccién fue
vertida en 10 mL de agua y neutralizada con NaHCOj y concentrada en vacio para
dar el compuesto crudo como un sélido blancuzco ( 23.3 mg, rendimiento= 84%). El
producto fue usado sin mas purificacion.

LCMS: 4.10 min ( 97.4 %, MH'= 301); 'H-NMR(CDCl): 5 2.18 (s, 3H, CHaCON),

5.28 (s, 2H, CHzAr), 6.53 ( d, 1H, J= 3.1), 6.58 ( m, 2H), 6.68 ( m, 1H), 6.87 (dd, 1H,
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J1= 8.3 Hz, J2=1.6 Hz), 7.07 (d, 1H, J = 3.1 Hz), 7.55 (d, 1H, J =8.3 Hz), 7.90 { s,
1H).

b)

Compuesto 58 Estructura 22 del Esguema V, donde R'=3 5-diflucrofenil , R*= 2-

nitrofenil, R*=R*= H, Z= metil)
A una solucion de N-[1«3,5-Diflucro-bencil)-1-H-indol-6-il}l-acetamida { 23.3 mg, 0.08

mmol) en dietil éter ( 4 mL) fue adicionado cloruro de 2-nitrobencenosulfenil ( 14.7
mg, 0.09 mmol). La solucién amarilla resultante fue agitada de una dia al otro a
temperatura ambiente. La mezcla fue concentrada en vacio y purificada sobre una
columna de SiO2 ( heptano/acetato de etil 9:1) para dar el compuesto del titulo como
un sdélido amarillo { 35.0 mg, rendimiento = 96 %).

LCMS: 4.26 min ( 98.6 %, MH'= 454); 'H-NMR(DMSO): § 2.03 (s, 3H, CHsCON),
5.51 (s, 2H, CH2Ar), 6.89 ( dd, 1H, J= 8.3 Hz, J2= 1.2 Hz), 6.95 ( m, 2H), 7.17 (dd,
1H, J1= 8.3 Hz, J2=2.0 Hz), 7.18 (m, 1H), 7.27 (d, 1H, J = 8.3 Hz), 7.34 ( m, 1H),
7.49 (m, 1H), 7.97 (d, 1H, J =1.2 Hz), 8.02 (s, 1H), 8.27 (dd, 1H, J1= 8.3 Hz, J2=1.2
Hz). -

Ejemplo 18

trifluoroacetamida (Compuesto 59, Estructura 22 del Esquema V., donde R'=3.5-

difluorofenil , R*= 2-nitrofenil, R>=R*= H, Z= triflucrometil
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De acuerdo al método general 5, paso a) N-[1-(3,5-Difluoro-bencil)-1-H-indol-6-il}-
2,2 2-rifluoro-acetamida fue preparada usando 1-(3,5-Difluoro-bencil)-1-H-indol-6-
ilamina ( 17.7 mg, 69 umol), piridina ( 17 ulL) y anhidrido trifltuoroacético ( 9.68 ulL, 70
umaoal). El compuesto fue purificado sobre una columna de SiO2 ( heptano/acetato de
etil 9:1) para obtener el compuesto del titulo como un sélido blanco { 10.9 mg,
rendimiento= 61 %).

LCMS: 4.41 minutos ( 82.1 %, MH'= 355)

De acuerdo con el método general 5, paso b) N-[1«3,5-Difluoro-bencil)-3~(2-nitro-
fenilsulfanil)-1-H-indol-8-il]-2,2, 2-trifluoro-acetamida fue preparada usando N{1-(3,5-
Difluoro-bencil)-1-H-indol-6-il]-2,2,2-triflucro-acetamida ( 10.9 mg, 31 umol) y cloruro
de 2-nitrobencenosulfenil ( 5.7 mg, 37 umol). El compuesto fue purificado sobre una
columna HPLC ( MeCN/H20) para obtener el compuesto del titulo como un sdlido
amarillo ( 10.3 mg, rendimiento 65 %).

LCMS: 4.65 min { 89.0 %, MH'= 508); 'H-NMR(DMSO): 5 5.56 (s, 2H, CH2Ar), 6.87
(dd, 1H, J=8.3 Hz, J2= 1.2 Hz), 7.01 (m, 2H), 7.20 ( m, 1H), 7.35 ( m, 1H), 7.37 (dd,
1H, J1 =83 Hz, J2=20Hz), 7.39 (d, 1H, J =B.3 Hz), 7.49 (m, 1H), 7,50 (d, 1H, J =
2.0 Hz2), 8.15 (s, 1H), 8.28 (dd, 1H, J1 = 8.3 Hz, J2 = 2.0 Hz).

Ejemplo 19

Compyesio 97:
fluoro-acetamida, estructura 28 del esquema VI, donde R* = 3, 5-diflucrofenil, R? = 2-

nitrofenil, R*>=R*=H, Z'= monofluorometil.

Hﬂ@j%

p*t

F
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a) 1-(3,5-Difluorobencil)-6-nitro-1H-indol, estructura 18 del Esquema VI, donde R' =
3,5-difluorofenil, R>=R’=R*=H.

A una solucién de 6-nitro-1H-indol (19.5g, 120 mmol) en NMP (500 mL) fue
adicionado a 0°C carbonato de cesio (39.1 g, 120 mmol). Después de agitar por 30
min a 0°C se agregé bromuro de 3,5-difluorobencil (30.0 g, 144 mmol) y la mezcla
fue dejada calentar a temperatura ambiente y agitada por 18 hrs. La mezcla fue
vertida dentro de una solucién acuosa saturada de cloruro aménico (1 L) y extractada
con acetato de etilo (2 x 500 mL). Las capas organicas fueron lavadas con H20 (2 x
500 mL) y salmuera (500 mL) y secada (Na-SQ4) y concentrada para obtener el
compuesto del titulo (65 g, sblido amarillo) el cual fue utilizado sin purificacion

adicional.

= 3 5-difluorofenil, R*=R*=R*=H.

EtOH 96% (1L) fue adicionada a 1-(3,5-difluorobencil)-6-nitro-1H-indol y la mezcla
fue agitada a 60°C hasta que todos los materiales fueron disueltos. Se adiciond HCI
al 37% (37 mL) seguido por cloruro de estafio (ll) dihidrato (268 g, 1.19 mol) y se
continué la agitacién a 60°C por 18 hrs. Después de que la mezcia fue enfriada a
temperatura ambiente el solvente fue removido bajo presién reducida. Se adicion6
acetato de etilo (800 mL) y la mezcla fue vertida en NaHCO3 (1 L) acuoso saturado y
filtrado sobre kieselguhr.

Las capas fueron separadas y la capa organica fue lavada con H20 (2 x 500 mL) y
salmuera (500 mL), secada (Na>S0O,) y concentrada para producir el compuesto del

titulo (54 g, aceite/sélido café) el cual fue utilizado sin purificacién adicional.

c) Terbutil éster del acido [1-(3.5-Difluorobencil}-1H-indol-6-yl]-carbamico, estructura
28 del Esquema VII, donde R' = 3 5-difluorofenil, R=R*=R*=H.
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1-(3,5-Difluorobencil)-1H-indol-6-ilamina fue disuelta en NMP (1 L) y adicionada con
trietilamina (34 mL, 242 mmol) seguida de dicarbonato de diterbutilo (53 g, 242
mmol) y la mezcla fue agitada a temperatura ambiente por 18 hrs. La mezcla fue
vertida en NaHCO3 (1 L) acuoso saturado (1.5 L) y extractada con acetato de etilo (3
x 750 mL). Las capas organicas combinadas fueron lavadas con H:O (1 L) y
saimuera (1 L), secadas (Na;SO,4) y concentrada. El producto crudo fue purificado
utilizando un cromatografia de columna (acetato heptano/etil 4:1) para producir el

compuesto del titulo (39 g, 109 mmol, 91% (tres pasos), sélido blanco).

carbamico, estructura 27 del Esquema VIl, donde R' = 3, 5-difluorofenil, R3=2-

nitrofenil. R°=R*=H.,

A una solucion de [1«3,5-Difluorobencil)-1H-indol-6-yl}-acido carbamico terf-butil
éster (39 g, 109 mmol) en éter dietilico (750 mL) fue adicionado cloruro de 2-
nitrobencenosulfenil (20.4 g, 109 mmol) y la mezcla de reaccién fue agitada a
temperatura ambiente durante 18 hrs. La mezcla fue vertida en NaHCO; saturada
acuosa (1 L) y extractada con acetato de etilo (2 x 300 mL). Las capas orgénicas
combinadas fueron lavadas con H20 (400 mL) y salmuera (400 mL), secada y
concentrada para obtener el compuesto del titulo (56 g, sélido amariilo) el cual fue

utilizado sin purificacién adicional.

Terbutil éster de éacido [1-(3,5-Difluorobencil)-3-(2-nitro-fenilsulfanil)-1H-idol-&-yl]-

carbamico fue disuelto en CH2Clz (1 L) y bajo atmdsfera de nitrégeno fue adicionado
&cido trifluoroacético (48 mL, 624 mmol) por goteo a temperatura ambiente. Después
de agitar por 1 h fue adicionada otra porcion de trifluoroacético (48 mL, 624 mmol) y
la mezcla de reaccion fue agitada por una hora adicional. La mezcla fue diluida con

CH2Cl2 (500 mL) y H20 (1 L) y se adiciond una solucién 3N NaOH hasta que el pH de
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la mezcla fue 11-12. Las capas fueron separadas y la capa organica fue lavada con
H20 (500 mL) y salmuera (500 mlL.), secada (Na2SQ4) y concentrada para obtener el
producto crudo. El producto fue purificado utilizando cromatografia de columna
(heptano/acetato de etilo 1:1) para obtener el compuesto del titulo (28 g, 68 mmol,

63 % (dos pasos), sélido rojo/café).

Método general 6: Reaccién de un acido clorhidrico (método a), dcido carboxilico
(método b) o cloruro de sulfonil {método c) con 6-aminoindol de estructura 23 para
obtener compuestos de estructura 28 y 29 (Esquema VII).

Los métodos a, b y ¢ se pueden llevar a cabo utilizando el mismo procedimiento, ef

cual se ejemplifica en seguida para el método a.

A una solucidn de 1-(3,5-diflucrobencil)-3-(2-nitro-fenilsulfanil)-1H-idol-6-ilamina
{300 mg, 0.73 mmol) en CH2CL2 (7 ml) se adicioné a 0°C trietilamina (0.12 mL, 0.87
mmol). A continuacién fue adicionado cloruro de monofluoroacetil (50 uL, 0.73 mmol)
y la mezcla fue agitada a temperatura ambiente por 18 hrs. La mezcla fue
concentrada y purificada utilizando cromatografia flash de columna (CHzCla/MeOH
99:1) para obtener el compuesto 97 (317 mg, 0.67 mmol, 92%, solido amarillo).

'H NMR (DMSO) 5 4.82 (s, 1H), 5.03 (s, 1H), 5.52 (s, 2H), 6.89 (dd, 1H, J1=7.6 Hz,
J2= 1.1 Hz), 6.98-7.01 (m, 2H), 7.20 (i, 1H, J1 = 9.5 Hz, J2 = 3.0 Hz), 7.28-7.32 (m,
2H), 7.33-7.37 (m, 1H), 7.46-7.51 (m, 1H), 7.98 (s, 1H), 8.08 (s, 1H), 8.27 (dd, 1H,
J1=7.6 Hz, J2 = 1.1 Hz), 10.15 (s, 1H).

De acuerdo al método general 6 se prepararon los siguientes compuestos:



difluoro-acetamida, estructura 28 del Esquema VII, donde R' = 3,5 difluorofenil, R? = 2-

nitrafenil, R3=R*=H, Z' = diflucrometil. Fue usado el método a.

oM 'H-NMR (DMSO): § 5.55 (s, 2H), 6.23-6.50 (m, 1H), 6.88
Fﬁﬂws_b (dd, tH, J1= 7.6 Hz, J2= 1.1 Hz), 6.97-7.03 (m, 2H), 7.20
F (tt, 1H, J1 = 9.5 Hz, J2 = 3.0 Hz), 7.30-7.38 (m, 3H), 7.46-

?) 7.51 (m, 1H), 7.98 (d,1H, J=1.1 Hz), 8.12 (s, 1H), 8.28

(dd, 1H, J1=7.6 Hz, J2 = 1.1 Hz), 10.80 (s, 1H).

Compuesto 98: N-[1-(3,5

propionamida, estructura 28 del Esquema VII, donde R'=3,5 difluorofenil, R? = 2-
nitrofenil, R*=R*=H, Z' = etil. Fue usado el método b.

Ca 'H-NMR (DMSO): § 1.07 (t, 3H, J=7.6 Hz), 2.31 (q, 2H, J
/IH—Q'N{@ = 7.6 Hz), 5.51 (s, 2H), 6.89 (dd, 1H, J1= 7.6 Hz, J2=1.1
F Hz), 6.93-6.97 (m, 1H), 7.16-7.23 (m, 3H), 7.27 (d,1H,
O) J=8.4 Hz), 7.32-7.37 (m, 1H), 7.46-7.51 (m, 1H), 8.01

(d,1H, J=1.1 Hz), 8.02 (s, 1H), 8.27 (dd, 1H, J1= 7.6 Hz,
J2 =1.1 Hz), 8.92 (s, 1H).

acetamida, estructura 28 del Esquema VI, donde R'=2-piridil, R? = 2-nitrofenil,

R3=R*=zH, Z' = monofluorometil. Fue usado el método a.

oM TH-NMR (CDCls): 5 4.88 (s, 1H), 5.00 (s, 1H), 5.51 (s, 2H),
s~< >
Frfnm 6.94-6.99 (m, 2H), 7.06 (dd, 1H, J1= 7.6 Hz, J2= 1.5 H2),
N
C‘) 7.18 (id, 1H, J1=8.4 Hz, J2=1.5 Hz), 7.22-7.29 (m, 2H),
I N

7.46 (d, 1H, J=8.4 Hz), 7.55 (s, 1H), 7.64 (td, 1H, J1 = 8.4
Hz, J2 = 1.5 Hz), 8.02 (s, 1H), 8.05 (d,1H, J=2.2 HZz), 8.27

{dd, 1H, J1=7.6 Hz, J2=1.5 Hz), 8.62 (d, 1H, J=4.6 H2).




estructura 28 del Esquema VI, donde R'= 2-piridil, R? = 2-nitrofenil, R*=R*=H, Z' =

metil. Fue usado el método a.

A 'H-NMR (CDCly): & 1.80 (s, 3H), 5.48 (s, 2H), 6.92-6.98
iH_QjSC (m, 3H), 7.15-7.30 (m, 4H), 7.40 (d, 1H, J= 7.6 Hz), 7.51
Cvld) (s, 1H), 7.63 (td, 1H, J1 = 7.6 Hz, J2=2.2 Hz), 8.04 (d, 1H,

J = 1.5 Hz), 8.26 (dd, 1H, J1 = 7.6 Hz, J2 = 1.5 Hz), 8.61
(d, 1H, J= 4.6 Hz).

Compuesto 102;
propionamida, estructura 28 del Esquema VII, donde R'= 2-piridil, R = 2-nitrofenil,

R?=R*zH, Z' = etil. Fue usado el métedo b.

/'f.':‘m = 7.6 Hz), 5.49 (s, 2H), 6.92-6.98 (m, 3H), 7.15-7.27 (m,

Cr

ON TH-NMR (CDCla): § 1.25 (t, 3H, J= 7.6 Hz), 2.42 (q, 2H, J
~<
N
' 4H), 7.40 (d, 1H, J = 8.4 Hz), 7.51 (s, 1H), 7.63 (td, 1H, J1

= 7.6 Hz, J2=1.5 Hz), 8.12 (d,1H, J=1.5 Hz), 8.26 (dd, 1H,
J1=7.6 Hz, J2 = 1.5 Hz), 8.61 (d, 1H, J= 4.6 H2).

estructura 28 del Esquema VI, donde R'= 2-piridil, R? = 2-nitrofenil, R*=R*=H, Z' =

metil. Fue usado el método a.

oN TH NMR (CDCls) 5 2.20 (s, 3H), 5.40 (s, 2H), 6.86 (dd, 1H,
J‘:.Q—gs J1= 7.6 Hz, J2= 2.2 Hz), 6.72 (dd, 1H, J1= 7.6 Hz, J2=
" (j)" 1.1 Hz), 7.16-7.20 (m, 1H), 7.24-7.31 (m, 3H), 7.40 (d, 1H,

'" J = 8.4 Hz), 7.42 (s, 1H), 7.49-7.52 (m, 1H), 8.15 (d,1H,

J=2.2 Hz), 8.26 (dd, 1H, J1= 8.4 Hz, J2 = 2.2 Hz), 8.55 (d,
1H, J= 3.0 Hz), 8.58 (dd, 1H, J1 =8.4 Hz, J2 = 2.2 Hz).




ompuesto__104;  2-Fluoro-N{3-

acetamida, estructura 28 del Esquema VII, donde R'=3-piridil, R? = 2-nitrofenil,

R3=R*:H, Z' = monofluorometil. Fue usado el método a.

Aoy O
>

TH NMR (CDCls) 5 4.88 (s, 1H), 5.00 (s, 1H), 5.42 (s, 2H),
6.92 (dd, 1H, J1= 7.6 Hz, J2= 1.1 Hz), 7.00 (dd, 1H, J1=
8.4 Hz, J2= 1.8 Hz), 7.17-7.21 (m, 1H), 7.25-7.32 {m, 2H),
7.44-7.47 (d, 1H, J = 7.6 Hz), 7.45 (s, 1H), 7.49-7.53 (m,
1H), 8.04 (d,1H, J=4.6 Hz), 8.15 (d, 1H, J = 1.8 Hz), 8.27
(dd, 1H, J1= 8.4 Hz, J2 = 1.8 Hz), 8.56 (d, 1H, J= 3.0 Hz),
8.58 (dd, 1H, J1 = 4.6 Hz, J2 = 1.2 H2).

Compuesto 105:

propionamida, estructura 28 del Esquema VII, donde R'= 3-piridil, R? = 2-nitrofenil,

R3=R*=H, Z' = etil. Fue usado el método b.

Jnaj‘%
g

HNMR (CDCl3}) 8 1.26 (t, 3H, J=76Hz), 242 (q, 2H, J =
7.6 Hz), 5.39 (s, 2H), 8.68 (dd, 1H, J1=8.4 Hz, J2= 1.8 Hz),
6.91 (dd, 1H, J1= 8.4 Hz, J2= 1.1 Hz), 7.15-7.20 (m, 1H),
7.24-7.30 (m, 3H), 7.38-7.41 (m, 2H), 7.48-7.52 (m, 1H),
8.23 (d, 1H, J =1.8 Hz), 8.27 (dd, 1H, J1=84 Hz, J2=1.8
Hz), 8.55 (d, 1H, J= 3.0 Hz), 8.57 (dd, 1H, J1=4.6 Hz, J2 =
1.1 Hz).
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Compuesto 106: N-{1{3,5-Difluorobencil)-3-{2-nitro-fenilsulfanil)-1H-indol-6-vl]-
metanesulfonamida, estructura 29 del Esquema VI, donde R'= 3, 5-difluorofenil, R? =

2-nitrofenil, R*=R*=H, 2? = Me. Fue usado el método c.

oM TH-NMR (DMSO): 5 2.95 (s, 3H), 5.54 (s, 2H), 6.90 (dd, 1H,

; Q—{'@ J1= 7.6 Hz, J2= 1.1 Hz), 6.88-7.04 (m, 3H), 7.20 (it, 1H, J1

) = 9.5 Hz, J2 = 3.0 Hz), 7.31-7.37 (m, 2H), 7.41 (d, 1H, J =

?) 1.5 Hz), 7.47-7.52 (m, 1H), 8.08 (s, 1H), 8.27 (dd, 1H, J1=
7.6 Hz, J2 = 1.1 Hz), 9.65 (s, 1H).

fenilsulfanil)-1H-indol-6-yl]-amida, estructura 289 del Esquema VI, donde R!'= 3 5-

difluorofenil, R? = 2-nitrofenil, R*=R*=H, Z' = 3-tiofeno. Fue usado el método c.

'H-NMR (DMSO): 5 5.50 (s, 2H), 6.85 (m, 2H), 6.92-8.97

O,N

O
‘Q"g (m, 2H), 7.13 (dd, 1H, J1= 5.0, J2= 1.1 H2), 7.19-7.26 (m,
0, N
Q) 2H), 7.31 (d, 1H, J = 2.2 Hz), 7.32-7.36 {(m, 1H), 7.45-7.50

(m, 1H), 7.61 (dd, 1H, J1 = 5.0 Hz, J2 = 3.0 Hz), 7.97 (dd,

X

he

F
1H, J1 = 3.0 Hz, J2 = 1.1 Hz), 8.05 (s, 1H), 8.26 (dd, 1H,

J1=7.6 Hz, J2 = 1.1 Hz), 10.20 (s, 1H).

nitro-fenilsulfanil)-1H-indol-6-vil-amida, estructura 29 del Esquema VI, donde R' = 3,5-

difluorofenil, R%=2-nitrofenil, R*=R*=H, 2= 4-(1-metil)-imidazol. Fue usado el método c.

1L

N

N F@/ 1.5 Hz), 6.96-7.01 (m, 2H), 7.19 (d, 1H, J = 7.6 Hz), 7.23
T (tt, 1H, J1 = 9.5 Hz, J2 = 3.0 Hz), 7.31-7.36 (m, 2H), 7.45-

oN H-NMR (DMSQO): 6 3.60 (s, 3H), 5.46 (s, 2H), 6.86 (dd, 1H,
5
J1=76Hz J2=0.7 Hz), 6.92 (dd, 1H, J1 =7.6 Hz, J2 =
N

7.49 (m, 1H), 7.66-7.69 (m, 2H), 8.02 (s, 1H), 8.26 (dd, 1H,
J1=7.6 Hz, J2 = 0.7 Hz), 10.20 (s, 1H).
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De acuerdo con el método general 3 se prepararon los siguientes compuestos:

utilizados NaH y DMF.

Compuesto 83: 6-Metoxy-

3 del Esquema |, donde R'= 4-piridil, R? = 2-nitrofenil, R>=R*=H, R® = OMe. Fueron

2-nitro-fenilsulfanil)-1-piridin-4-ilmetil-1H-indol, estructura

ON

H NMR (CDCly): & 3.80 (s, 3H, OCHs), 5.37 (s, 2H,
NCHzAr), 6.71 (d, 1H, J = 2.7 Hz), 6.86 (dd, 1H, J1 = 8.4
Hz, J2 = 2.7 Hz), 7.00 (dd, 1H, J1 = 8.4 Hz, J2 = 1.5 HZ),
7.04 (m, 2H), 7.19 (td, 1H, J1 = 7.6 Hz, J2= 1.5 Hz), 7.29
(td, 1H, J1 =7.6 Hz, J2 = 1.5 Hz), 7.36 (s, 1H), 7.40 (d, 1H,
J = 8.4 Hz), 8.27 (dd, 1H, J1= 7.6 Hz, J2 = 1.5 Hz), 8.59

(m, 2H).

estructura 3 del Esquema |, donde R' = 3,4, 5-difluorofenil, R? = 2-nitrofenil, R>=R*=H,

R® = OMe. Fueron utilizados CszCOs y NMP.

ON

Weral

X

F

'H-NMR (CDCls): & 3.83 (s, 3H, OCHa), 5.28 (s, 2H,
NCH2Ar), 6.72 (d, 1H, J = 2.2 Hz), 6.75 (d, 1H, J = 7.6 Hz),
6.77 (d, 1H, J=7.6 H2),6.86 (dd, 1H, J1=8.4Hz, J2=22
Hz), 6.97 (dd, 1H, J1 = 8.4 Hz, J2= 1.1 Hz), 7.19 (td, 1H, J1
=76 Hz J2=1.1Hz),728(td, 1H, J1 =76 Hz, J2=1.1
Hz), 7.33 (s, 1H), 7.40 (d, 1H, J = 8.4 Hz), 8.27 (dd, 1H,
J1=8.4 Hz, J2 =2.2 Hz).




estructura 3 del Esquema |, donde R' = 2,3,5-difluorofenil, R? = 2-nitrofenil, R*=R*=H,

R5 = OMe. Fueron utilizados Cs2CO3 y NMP.

'H-NMR (CDCly): 5 3.85 (s, 3H, OCHs), 5.39 (s, 2H,
NCHzAr), 6.42 (m, 1H), 6.82 (d, 1H, J = 2.7 H2), 6.86 (dd,
1H, J1 = 7.6 Hz, J2 = 2.2 Hz), 6.90 (m, 1H), 6.96 (dd, 1H,
J1=76Hz J2=22Hz),7.18 (td, 1H, J1 =76 Hz, J2 =
1.5 Hz), 7.27 (td, 1H, J1 = 7.6 Hz, J2 = 1.5 Hz), 7.37 (s,
1H), 7.39 (d, 1H, J = 7.6 Hz), 8.27 (dd, 1H, J1=7.6 Hz, J2
= 1.5 Hz).

aestructura 3 del Esquema I, donde R' = 4-cloro-3-piridil, R? = 2-nitrofenil, R¥=R*=H, R®

= OMe. Fueron utilizados Cs2C0Os y NMP.

\ ‘Q{ob
S

H-NMR (CDCls): 5 3.82 (s, 3H, OCHs), 5.37 (s, 2H,
NCHzAr), 6.76 (d, 1H, J = 2.2 Hz), 6.84 (dd, 1H, J1 = 7.6
Hz, J2 = 2.2 Hz), 6.96 (dd, 1H, J1 = 7.6 Hz, J2 = 1.1 Hz),
7.18 (td, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 7.27 (td, 1H, J1 =
8.4 Hz, J2 = 1.1 Hz), 7.30-7.41 (m. 4H), 8.27 (dd, 1H, J1=
8.4 Hz, J2 = 1.1 Hz), 8.34 (d, 1H, J = 3.0 H2).

Compuesto 115:

estructura 3 del Esquema |, donde R' = 3,5-pirimidil, R? = 2-nitrofenil, R*=R*=H, R® =

OMe. Fueron utilizados Cs2COs y NMP.

o
g

TH NMR (CDCls): 5 3.83 (s, 3H), 5.38 (s, 2H), 6.7 (d, 1H, J
= 3.0 Hz), 6.86 (dd, 1H, J1 = 8.4 Hz, J2 = 3.0 Hz), 6.96 (dd,
1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 7.17-7.21 (m, 1H), 7.26-7.32
(m, 1H), 7.37 (s, 1H), 7.39 (d, 1H, J = 8.4 Hz), 8.27 (dd, 1H,
J1 = 8.4 Hz, J2 = 1.1 Hz), 8.61 (s, 2H), 9.20 (s, 1H).




Compuesto 116

estructura 3 del Esquema |, donde R'= 2 4-pirimidil, R? = 2-nitrofenil, R*>=R*=H, R® =

OMe. Fueron utilizados Cs,COa y NMP.

TH NMR (CDCls): 5 3.80 (s, 3H), 5.44 (s, 2H), 6.74 (d, 1H, J
= 2.2 Hz), 6.80 (dd, 1H, J1 = 4.6 Hz, J2 = 1.1 Hz), 6.86 (dd,
1H, J1 = 8.4 Hz, J2 = 3.0 Hz), 7.00 (dd, 1H, J1 = 8.4 Hz, J2
= 1.1 Hz), 7.17-7.21 (m, 1H), 7.26-7.33 (m, 1H), 7.40 (d,
1H, J = 8.4 Hz), 7.42 (s, 1H), 8.27 (dd, 1H, J1 = 8.4 Hz, J2
= 1.1 Hz), 8.66 (d, 1H, J = 4.6 Hz), 9.24 (d, 1H, J = 1.1 H2).

Compuesto 117:

estructura 3 del Esquema |, donde R'= 2 5-pirazil, R? = 2-nitrofenil, R’=R*=H, R® =
OMe. Fueron utilizados Cs2C0Os y NMP.

TH NMR (CDCls): 5 3.83 (s, 3H), 5.49 (s, 2H), 6.82-6.86 (m,
2H), 6.99 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 7.16-7.20 (m,
1H), 7.25-7.29 (m, 1H), 7.38 (d, 1H, J = 8.4 Hz), 7.46 (s,
1H), 8.26 (dd, 1H, J1 = B.4 Hz, J2= 1.1 Hz), 8.35 (d, 1H, J
= 1.1 Hz), 8.55 (d, 1H, J = 3.0 Hz), 8.55-8.61 (m, 1H).
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A una solucidn del compuesto 83 (240 mg, 0.56 mmol) en CHxCla (10 mL) fue
adicionado a 0°C complejo de sulfuro trifluoride-metil de boro (2.37 mL, 22.5 mmol).
Después de agitar por 2 Hrs a 0°C la mezcia de reacciéon fue dejada calentar a
temperatura ambiente y se continué con la agitacién durante otras 4 hrs. La mezcla
de reaccién fue vertida dentro de agua helada (20 mL) y después de la adicién de
acetato de etilo (10 mL) las capas se separaron. La capa organica fue lavada con
NaHCO; acuoso saturado (20 mL) y saimuera (20 mL) y secada sobre Na-SO4. La
concentracion dio el producto crudo ei cual fue purificado utilizando cromatografia
flash (heptano/etilactato 3:2) para obtener el compuesto 61 como un aceite amarilio
(87 mg, 0.21 mmol, 38%).

'H NMR (CDCls) 5 4.75 (2, 1H), 5.29 (s, 2H), 4.66 (m, 1H), 6.72-6.79 (m, 3H), 6.98
(dd, 1H, J1 = 8.4 Hz, J2 = 1.5 Hz), 7.17-7.21 (m, 1H), 7.27-7.31 (m, 1H), 7.35-7.37
(m, 3H), 8.27 (dd, 1H, J1 =8.4 Hz, J2 = 1.5 H2).

Ejemplo 22

indol-6-carboxilico, estructura 15 del Esquema IV, donde R' = 2-piridil, R3=2-

nitrofenil, R°=R*=H, R®*=R°=Me.

o,N
Vetal
S
o N
=
=N
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Bajo atmdsfera de nitrégeno: a una solucion de metil éster del acido 1H-indol-6~

a) Metil éster del dcido 1-Piridin-2-ilmetil-1H-indol-6-carboxilico.

carboxilico (para sintesis ver ejemplo 2a), 2.47g, 14.1 mmol) en NMP (140 mL) fue
adicionado Cs2C0s (10.1 mg, 31 mmol) a 0°C. Después de agitar por 15 min se
adiciond clorhidrato de 2-picolil cloruro (2.77 g, 16.9 mmol) y la mezcla fue agitada a
temperatura ambiente por 18 hrs. Se adiciond acetato de etilo (200 mL) y la mezcla
fue lavada con solucidn acuosa saturada de cloruro aménico (3x150 mL) y salmuera
(200 mL). La fase organica fue secada (Na-S0Q,) y concentrada. El producto crudo
fue purificado utilizando cromatografia de columna (acetato de etilo/heptano 1:3) para
dar el compuesto del titulo como un aceite incoloro, el cual se cristaliza lentamente

en reposo (2.72 g, 10.2 mmol, 72%).

estructura 13 del Esquema IV donde R' = 2-piridil, R*=2-nitrofenil. R*=R*=H.

A una solucién de metil éster de acido 1-piridin-2-iimetil-1 H-indol-6-carboxllico (2.72g,
10.2 mmol) en diclorometano (75 mL) fue adicionada a temperatura ambiente una
solucién cloruro de 2-nitrobencen sulfenil (1.93 g, 10.2 mmol) en diclorometano (75
mL). La mezcla fue agitada a temperatura ambiente por 24 hrs. La mezcia de
reaccién fue concentrada y el producto crudo fue purificado utilizando cromatografia
de columna (acetato deetilo/heptano 1:5 a 1:2) para dar el compuesto del titulo como

un s6lido amarillo {3.21 g, 7.65 mmol, 75%).

del Esquema [V donde R' = 2-piridil, R*=2-nitrofenil, R>=R*=H.

A una suspension metil éster del acido 3-(2-nitrofenil sulfanil)-1-piridin-2-ilmetil-1H-
indol-6-carboxilico (3.0 g, 6.58 mmol) en dioxano (65 mL) se adicion6 una solucién
de LiOH.H20 (1.66 g, 39.6 mmol) en agua (65 mL). La mezcla de reaccion fue
agitada de un dia para otro a 60°C. La mezcla fue entonces acidificada hasta un pH

de 6 por la adicién de HCl 15% acuoso y la mezcla fue extractada con acetato de



o

efilo (2 x 100 mL). Las capas orgdnicas combinadas fueron secadas sobre Nax;SO4 y
concentradas para obtener un polvo amarillo. El producto fue recristalizado desde
heptano/acetato de etilo para obtener el compuesto del titulo como cristales

amarillo/naranja (2.47 g, 6.09 mmol, 93%).

Método general 7: Amidacién de indols 6-carboxil de estructura 14 para obtener
indols 6-carboxamida de estructura 15 (Esquema IV).

Bajo atmésfera de nitrébgeno: a una solucién de acido 3-(2-nitrofenil sulfanil)-1-piridin-
2-iimetil-1H-indol-6-carboxilico (700 mg, 1.73 mmol) en CH2Cl> seco (70 mL) fue
agregado DIPEA (0.9 mL, 5.2 mmol), TBTU (840 mg, 2.6 mmol) e clorhidrato de
dimetilamina (420 mg, 5.1 mmol). La mezcla de reaccién fue agitada de un dia para
otro a temperatura ambiente y después vertida dentro de NaHCO3 saturado acuoso
(100 mL). La capa orgénica fue lavada con salmuera (50 mL), secada (Na;SQ4) y
concentrada. El producto crudo fue purificado por cromatografia de columna (acetato
de etilo/MeOH 95:5) para obtener el compuesto 109 (540 mg, 1.25 mmol, 72%, sélido
amarillo).

'H-NMR (CDCls): 8 2.97 (s, 3H), 3.11 (s, 2H), 5.53 (s, 2H), 6.90 (dd, 1H, J1 = 7.6 Hz,
J2 = 1,5 Hz), 6.85 (d, 1H, J = 7.6 Hz), 7.17-7.28 (m, 4H), 7.51 (d, 1H, J = 7.6 Hz),
7.54 (s, 1H), 7.61-7.66 (m, 2H), B8.26 (dd, 1H, J1 = 8.4 Hz, J2 = 1.5 Hz), 8.61 (d, 1H,
J =4.6 Hz).

Los siguientes compuestos fueron preparados utilizando el procedimiento general 7:



6-carboxilico, estructura 15 del Esquema IV, donde R'= 2-piridil, R? = 2-nitrofenil,

R3=R*zH, R® = H, R"*=Me.

O,N

TH-NMR (DMSO): 5 2.78 (d, 3H, J = 4.6 Hz), 5.70 (s, 2H),
6.88 (dd, 1H, J1 = 8.4 Hz, J2=1.5Hz), 7.19(d, 1H, J = 7.6
Hz), 7.30-7.37 (m, 2H), 7.41 (d, 1H, J = 8.4 Hz), 7.48-7.53
(m, 1H), 7.62 (dd, 1H, J1 = 7.6 Hz, J2 = 1.5 Hz), 7.79 (id,
1H, J1 = 7.6 Hz, J2 = 1.5 Hz), 8.13 (s, 1H), 8.20 (s, 1H),
8.28 (dd, 1H, 1 = 8.4 Hz, J2 = 1.5 Hz), 8.38(q, 1H, J = 4.6
Hz), 8.55 (s, 1H, J = 4.6 Hz).

carboxilico, estructura 15 del Esquema IV, donde R'= 2-piridi, R? = 2-nitrofenil,

R’=R*:H, R® = R*=H.

"’"{Q:f:b

TH-NMR (DMSO): 5 5.70 (s, 2H), 6.88 (dd, 1H, J1 = 8.4 Hz,
J2 = 1.5 Hz), 7.21 (d, 1H, J = 7.6 Hz), 7.28-7.37 (m, 3H),
7.39 (d, 1H, J = 7.6 Hz), 7.48-7.53 (m, 1H), 7.66 (dd, 1H,
J1=84Hz J2=15Hz), 7.79 (td, 1H, J=7.6 Hz, J2=1.5
Hz), 7.93 (s, 1H), 8.17 (s, 1H), 8.20 (s, 1H), 8.26 (dd, 1H,
J1=7.6 Hz, J2 = 1.5 Hz), 8.55 (d, 1H, J = 4.6 Hz).




6-carboxilico, estructura 15 del Esquema IV, donde R'= 3-piridil, R2 = 2-nitrofenil,

R*=R*:H, R® = H, R°=Me. Fue utilizado clorhidrato de 3-picolil cloruro en lugar de

clorhidrato de 2-picolil.

ON TH-NMR (DMSO): 5 2.80 (d, 3H, J = 4.6 Hz), 5.65 (s, 2H),
N VQ{‘@ 6.84 (dd, 1H, J1 = 7.6 Hz, J2 = 1.1 Hz), 7.33-7.42 (m, 3H),

0 N 7.46-7.51 (m, 1H), 7.62 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz),
(,.j) 7.68 (dt, 1H, J1 = 7.6 Hz, J2 = 2.2Hz), 8.19 (s, 1H), 8.26 (s,
1H), 8.28 (dd, 1H, J1 = 7.6 Hz, J2 = 1.1 Hz), 8.41 (q, 1H, J
= 4.6 Hz), 8.51 (dd, 1H, J1 = 4.6 Hz, J2 = 1.1 Hz), 8.64 (d,
1H, J = 3.0 Hz).

carboxllico, estructura 15 del Esquema 1V, donde R'=3-piridil, R? = 2-nitrofenil,

R*=R*:H, R® = H, R®=Et. Fue utilizado clorhidrato de 3-picolil cloruro en lugar de

clorhidrato de 2-picolil.

on TH-NMR (DMSOY): 5 1.13 (t, 3H, J = 7.6 Hz), 3.30 (q, 2H, J

rn rm-"@ = 7.6 Hz), 5.66 (s, 2H), 6.83 (dd, 1H, J1 =7.6 Hz, J2=1.1

a N Hz), 7.33-7.41 (m, 3H), 7.46-7.51 (m, 1H), 7.64 (dd, 1H, J1

(,,Y = 7.6 Hz, J2=1.1 Hz), 7.67 (dt, 1H, J1 = 7.6 Hz, J2=2.2

Hz), 8.19 (s, 1H), 8.26 (s, 1H), 8.27 (dd, 1H, J1 = 7.6 Hz,

J2 =1.1Hz), 845 (t, 1H, J = 5.7 Hz), 8.52 (dd, 1H, J1 = 4.6
Hz, J2 = 1.5 Hz), 8.64 (d, 1H, J = 3.0 Hz).




indol-6-carboxilico, estructura 15 del Esquema IV, donde R = 3-piridil, R? = 2-nitrofenil,

R%=R*=H, R® = H, R°=ciclopropil. Fue utilizado clorhidrato de 3-picolil cloruro en lugar

de clorhidrato de 2-picolil.

ON TH-NMR (DMSO): 5 0.54-0.58 (m, 2H), 0.67-0.73 (m, 2H),
v“rms 2.80-2.87 (m, 1H), 5.66 (s, 2H), 6.82 (d, 1H, J = 7.6 Hz),
° ] 7.33-7.41 (m, 3H), 7.46-7.50 (m, 1H), 7.61 (dd, 1H, J1 =
N 7.6 Hz, J2 = 1.1 Hz), 7.67 (dt, 1H, J1 =76 Hz, J2 =15
Hz), 8.17 (s, 1H), 8.25 (s, 1H), 8.28 (dd, 1H, J1 = 7.6 Hz,
J2 = 1.1 Hz), 8.42 (t, 1H, J = 4.6 Hz), 8.52 (dd, 1H, J1 = 4.6
Hz, J2 = 1.5 Hz), 8.63 (d, 1H, J = 3.0 Hz).

Ejemplo 23
Compuesto _ 118:

formamida, estructura 28 del Esquema VI, donde R' = 3.5-pirimidil, R? = 2-nitrofenil

R=R*=H. Z2=H

"’Er. ,stb
g

N

5-(Hidroximetil) pirimidina (16.2 g, 147 mmol) fue disuelto en 500 mL de CHzCl> y
enfriado a -40°C. Se adicioné MsCl (16.0 g, 140 mmol) a -40°C. La mezcla fue
agitada durante 1 hora permitiendo alcanzar -20°C. La solucién fue usada como tal.

6-Nitroindol-1H-indol (35.6 g, 220 mmol) fue disuelto en 750 mL de DMF y se agregb

NaH (50%, 12 g, 250 mmol) en porciones y la mezcla fue agitada por 1 hora. La



LA

mezcla fue enfriada a -40°C y la solucion del mesilato fue agregada por goteo. La
mezcla fue dejada de un dia para otro hasta alcanzar la temperatura ambiente. La
mezcla fue apagada con agua y extractada con acetato de etilo (2x). Las capas
organicas combinadas fueron lavadas con agua (2x) y salmuera y secadas sobre
NazSO4. Después de la concentracién en vacio el material fue purificado por medio
de cromatografia de columna (silice, heptano/acetato de etilo (1:1)—(1:4))

produciendo el compuesto del titulo como un sélido amarillo (14 g, 55 mmol, 39%).

-

6-Nitro-1-pirimidin-5-ilmetil-1H-indol (4.1 g, 16.1 mmol) fue disuelto en 100 mL de
THF y 100 mL de isopropanol. Se adicioné Pd/C (2 g) y la mezcla fue agitada bajo
una atmoésfera Hz (globo) por 2 horas. La mezcla fue filtrada sobre Celita y lavada
con acetato de etilo produciendo el compuesto del titulo después de concentracion

(3.5 g, 15.6 mmol, 97 %).

c) Terbutil éster de dcido 1-Pirimidin-5-ilmetil-1H-indol-6-yl)-carbémico.

1-Pirimidin-5-ilmetil-1H-indol-6-ilamina (5.5. g, 24.6 mmol) fue disuelto en 100 mL de
NMP vy tritilamina (3.5 g, 35 mmol) y fue adicionado dicarbonato de diterbutil (7.0 g,
32 mmol). La mezcla fue agitada de un dia para otro, apagada con NaHCOs-sat y
extractada con tolueno {3x). Las capas organicas combinadas fueron lavadas con
agua (4x) y salmuera y secadas sobre Na:SQO, La concentracion de las capas

produjeron el compuesto del titulo (3.1 g, 39%).

carbamico

Terbutil éster del acido 1-pirimidin-5-ilmetil-1H-indol-6-yl)-carbamico (3.1 g, 9.6 mmol)
fue disuselto en 150 mL de CH:Cl; y se adiciond sulfenilcloruro de 2-nitrobenceno
(1.86 g, 9.8 mmol). La mezcia fue agitada por 18 horas y apagada con NaHCO3-sat

y extractada con acetato de etilo (2x). Las capas organicas combinadas fueron
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lavadas con salmuera y secadas sobre Na;S0,. El producto fue purificado por medio

cromatografia de columna (silice, heptano/acetato de etilo (1:1) la cual dio el

compuesto del titulo como un sélido amarillo (3.8 g, 83%).

Tertbutil éster de acido [3-{2-Nitro-fenilsulfanil)-1-pirimidin-5-ilmetil-1H-indol-6-yl}-
carbamico (3.8 g, 8.9 mmol) fue disuelto en 150 mL de &cido férmico y agitado por 4
horas. La solucién fue concentrada en vacio. Fue adicionado NaHCOs-sat y ia
mezcia fue extractada con CH:Cla (2x). Las capas organicas combinadas fueron
lavadas con salmuera y secada sobre Na,SO,. La solucién fue dejada en reposo de
un dia para otro. El sélido formado fue filtrado produciendo la mezcla del compuesto
118 y estructura 23 del Esquema VI, donde R' = 3,5-pirimidil, R? = 2-nitrofenil, R® =
R*=H (2.4 g).

Compusesto 118: 'H-NMR (CDCl; + una gota MeOD) § 5.47 (s, 2H), 6.91 (dd, 1H, J1
= 8.4 Hz, J2 = 1.1 Hz), 6.99 (dd, 1H, J1 = 8.4 Hz, J2 = 1.9 Hz), 7.19-7.23 (m, 1H),
7.27-7.31 (m, 1H), 7.33 (s, 1H), 7.42 (d, 1H, J =8.4 Hz), 7.49 (s, 1H), 8.22(d, 1H, J
=1.9 Hz), 8.27 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 8.66 (s, 2H), 9.16 (s, 1H).

iridin-2-iimetil-1 H-indol-6-carbonitrilo

estructura 3 del esquema |, donde R' = 2-piridil, R? = 2-nitrofenil, R>=R*=H, R® = CN.
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a) A una solucién de 1 H-indol-8-carbonitrilo (1.00 g, 7.04 mmol) en éter dietilico (50
mL) fue adicionado a temperatura ambiente cloruro de 2-nitrobencenosulfenil (1.34 g,
7.04 mmol) y la mezcla de reaccion fue agitada por 18 hrs. La mezcla fue
concentrada y el producto crudo fue purificado utilizando cromatografia de columna
(acetato de etilo/heptano 1:4 — 4:1) para dar 3-<(2-Nitro-fenilsulfanil)-1H-indol-6-

carbonitrilo (1.62 g, 5.49 mmol, 78%).

b) A una solucién de 3-(2-nitro-fenilsulfanil)-1H-indol-6-carbonitrilo (200 mg, 0.68
mmol) en DMF (5 mL) fue adicionado a 0°C Cs2CO3 (442 mg, 1.36 mmol) y la mezcla
fue agitada por 20 min. Posteriormente se adiciond clorhidrato de 2-picolil cloruro
(112 g, 0.68 mmol) y la mezcla fue agitada por 18 hrs a temperatura ambiente. Se
adicioné NaHCO; acuoso saturado y la mezcla fue extractada con acetato de etilo
(2x). Las capas orgénicas combinadas fueron lavadas con salmuera, secadas
(Na2SO4) y concentrada. El producto crudo fue purificado usando columna
cromatogréfica para obtener el compuesto 119 (223 mg, 0.58 mmol, 85%).

'H NMR (CDCls) 5 5.54 (s, 2H), 6.86 (dd, 1H, J1 =8.4 Hz, J2=1.1 Hz), 7.04 (d, 1H, J
= 8.4 Hz), 7.19-7.23 (m, 1H), 7.26-7.31 (m, 2H), 7.40 (dd, 1H, J1 =84 Hz, J2=1.1
Hz), 7.59 (d, 1H, J = 8.4 Hz), 7.70 (td, 1H, J1 = 8.4 Hz, J2 = 1.9 Hz), 7.76 (s, 1H),
7.78 (s, 1H), 8.29 (dd, 1H, J1 =8.4 Hz, J2 = 1.1 Hz), 8.63 (d, 1H, J = 3.0 H2).

De acuerdo con el método general 3 se prepararon los siguientes compuestos:



estructura 3 del esquema I, donde R' = 3-piridil, R? = 2-nitrofenil, R*=R*=H, R® = CN.

Fueron utilizados Cs2COs y DMF.

TH-NMR (CDCls) & 5.46 (s, 2H), 6.82 (dd, 1H, J1 = 7.6 Hz,
- ‘Q—is% J2 = 1.1 Hz), 7.21-7.25 (m, 1H), 7.27-7.31 (m, 1H), 7.34

Cj)" (dd, 1H, J1 = 8.4 Hz, J2 = 46 Hz), 7.43 (dd, 1H, J1 = 7.6
- Hz, J2 = 1.1 Hz), 7.49 (dt, 1H, J1 = 8.4 Hz, J2 = 1.9 Hz),
7.61(d, 1H, J = 8.4 Hz), 7.66 (s, 1H), 7.71 (s, 1H), 8.29
(dd, 1H, J1 = 7.6 Hz, J2 = 1.1 Hz), 8.55 (d, 1H, J = 3.0 Hz),
8.64 (dd, 1H, J1 = 8.4 Hz, J2 = 1.5 Hz).

Compuesto _ 122: 2-Nitro-fenilsulfanil)-1-piridin-4-iimetil-1H-indol-6-carbonitrilo

astructura 3 del esquema I, donde R' = 4-piridil, R? = 2-nitrofenil, R®=R*=H, R® = CN.

ON H NMR (CDCls) 5 5.46 (s, 2H), 6.84 (dd, 1H, J1 = 8.4 Hz,
-
Nc.Q—g b J2 = 1.1 Hz), 7.04 (d, 2H, J = 6.1 Hz), 7.22-7.26 (m, 1H),
N
g) 7.28-7.32 (m, 1H), 7.44 (dd, 1H, J1 = 7.6 Hz, J2 = 1.1 H2),
|
N

7.62 (d, 1H, J = 8.4 Hz), 7.64 (s, 1H), 7.68 (s, 1H), 8.30
(dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 8.63-8.65 (m, 2H).

Fueron utilizados Cs,COs y DMF.

estructura 3 del esquema |, donde R' = 3,5-pirimidil, R? = 2-nitrofenil, R?*=R*=H, R® =

CN. Fueron utilizados NaH y DMF.

oM TH NMR (CDCls) 5 5.48 (s, 2H), 6.81 (dd, 1H, J1 = 7.6 Hz,
" s"@ J2 = 1.1 Hz), 7.22-7.32 (m, 2H), 7.46 (dd, 1H, J1 = 7.6 Hz,
N,j)" J2 = 1.1 Hz), 7.63 (d, 1H, J = 8.4 Hz), 7.68 (s, 1H), 7.70 (s,
"‘n 1H), 8.30 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 8.63 (s, 2H),
9.25 (s, 1H).




estructura 3 del esquema |, donde R' = 2,4-pirimidil, R? = 2-nitrofenil, R*= R*=H, R5 =

CN. Fueron utilizados Cs2COs y DMF.

TH NMR (CDCls) 5 5.52 (s, 2H), 6.86 (dd, 1H, J1 = 7.6 Hz,
J2 = 1.1 Hz), 6.97 (dd, 1H, J1 = 4.6 Hz, J2 = 1.1 Hz), 7.22-
7.32 (m, 2H), 7.44 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 H2), 7.62
(d, 1H, J =8.4 Hz), 7.70 (s, 1H), 7.75 (s, 1H), 8.30 (dd, 1H,
J1 =7.6Hz, J2=1.1 Hz), 8.74 (d, 1H, J = 4.6 Hz), 9.24 (d,
1H, J = 1.1 Hz).

Compuesto  126:

estructura 3 del esquema I, donde R' = 3-cianofenil, R? = 2-nitrofenil, R®= R*=H, R =

CN. Fueron utilizados CszCO3 y DMF.

O

¢

CN

'H NMR (CDCly) § 5.48 (s, 2H), 6.83 (dd, 1H, J1 = 8.4 Hz,
J2 = 1.1 Hz), 7.21-7.26 (m, 1H), 7.30-7.35 (m, 1H), 7.38-
7.42(m, 3H), 745(d, 1H, J=84Hz),7.53(d, 1H,J=7.6
Hz), 7.64 (d, 1H, J = 6.1 Hz), 7.65 (d, 1H, J = 3.7 Hz),
7.66-7.69 (m, 1H), 8.30 (dd, 1H, J1 =8.4 Hz, J2 = 1.1 Hz).

Compuesto 120: Monoclorhidrato de 3-(2-Nitro-fenilsulfanil)-1-piridin-2-iimetil-1H-

indol-6-carbonitrilo.
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Acido clorhidrico concentrado (0.0225 ml) fue adicionado a una solucién del
compuesto 119 (0.093 g) en dioxano. La mezcla fue agitada por 20 min. y después

concentrada bajo reduccién de presidn, para dar el compuesto 120 (0.096 g).

'H NMR (MeOD) 5 6.01 (s, 2H), 6.98 (dd, 1H, J1 = 7.6 Hz, J2 = 1.1 Hz), 7.28-7.32 (m,
1H), 7.36-7.41 (m, 1H), 7.48 (dd, 1H, J1 = 7.6 Hz, J2 = 1.1 Hz), 7.53 (d, 1H, J = 8.4
Hz), 7.60 (d, 1H, J = 8.4 Hz), 7.93 (t, 1H, J = 6.1 Hz), 8.08 (s, 1H), 8.10 (s, 1H), 8.27
(dd, 1H, J1 = 8.4 Hz, J2 = 1.1 H2), 8.4 (td, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 8.85 (dd,
1H, J1 = 6.1 Hz, J2 = 1.9 Hz).

Los compuestos fueron ensayados para su actividad como Andrégeno Receptor en

un ensayo de transactivacion y en un ensayo de fijacion.

La actividad (anti-) androgénica de los compuestos probados (EC50 y actividad
intrinsaeca) fue determinada en un bioensayo in vitro de células de ovarios de hamster
Chino (CHO) establemente transfectadas con plédsmido de expresion del andrégeno
receptor humano y un plasmido reportero en el cual el MMTV-promotor es vinculado
al gen reportero de luciferasa. La linea de células CHO-AR-pMMTV-LUC 1G12-A5-
CA es descrita en Schoonen et al. (2000), Joumal of Steroid Biochemistiry and
Molecular Biology 74(4):213-222. La actividad antiandrogénica de un compuesto de
ensayo fue determinada por la inhibicion de la transactivacion via el andrégeno
receptor de la encima Iluciferasa en la presencia de 1 nM DHT (5a-
dihidrotestosterona, 17p-hidroxi-5a-androstan-3-uno). La actividad intrinseca de la
actividad antiandrogénica fue determinada en la presencia del antiandrégeno de
referencia 2-Hidroxi-2-metil-N-{4-nitro-3-trifluorometil-fenil)-propionamida
(Hidroxiflutamida), y fijado en 100%. Para actividad androgénica, la méxima actividad
intrinseca en la presencia de 100 nM DHT fue fijada en 100%. Los resultados se

presentan en la Tabla 4.
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Tabla4 Actividad del andrégeno receptor

Comp. X R! R? RRI|R R® age | ago ant ant

Numero _ EC50 | eficacia | EC5Q | eficacia
1 ) 2,5-difluorofenll 2-nitrofeni] H|H OMe + + - -
2 § |2, fluoro, 3-metilfenil 2-nitrofenil H|H OMe + + - -
3 3 2-clorofenil 2-nitrofenil HH OMe + + - -
4 s 2-cianofenil 2-nitrofenil HH OMe + + ++ +
5 S 2-fluorofenil 2-nitrofenil H | H OMe + + - -
] S | 2-metil,3-nitrofenil 2-nitrafenil H([|H OMe + + - -
7 3 2-metilfenil 2-nitrofenil H|H OMe =+ | - .
8 S 2-nitrofentl 2-nitrofenil H|H OMe =+ + - -
] S 2-pindil 2-nitrofenil H|H OMe | ++| + |++| =
10 8 2-pindil HCI sal 2-nitrofenil H | H OMe H + N .
1 S | 2-tetrahidropiranil 2-nitrofenit | H | H OMe ++ + . -
12 8 | 2-trifiuorometilfenil 2-nitrofenil | H | H OMe + + . -
13 S | 3-(5.metilisoxazolil) 2nitrofenll | H | H OMe + + - -
14 ) 3,4 diclorofenil 2-nitrofenil H|H OMe + + - -
15 § 3,5-diclorofenil 2-nitrofenil H|H OMe FIPR - -
16 3 3, 5-difluorofenil | 2-(hidroxi metilfenil)| H | H OMe -+ + + +
17 $ 3 5-difluorofenil 2-(N- H|H OMe - - + T

metilbenzamida)
18 ] 3,5-difluorofenil 2-benzamida H|H OMe + + ++ +
19 S 3,5-difluorofenil 2-4cidobenzoico | H | H OMe + + - -
metll ester

20 S 3,5-difiuorofenil 2-cianofenil H [H OMe = | + n -
21 8 3,5-dIfluorofeni| 2-metoxifenil H|H OMe +
2 'S 3,5-difluorofenil 2-nitrofenil H | H Br +H | + - -
23 8 | 3,5-difluorofenil 2-nltrofenil H|H CF3 [+ | + - -
24 ) 3, 5-diflucrofenil 2-nitrofenil H | H| CH2OH | ++ | + - -
25 ) 3,5-difluorofenil 2-nitrofenil H|H c + | + - -
26 8 3,5-difluorofenil 2-nitrofenil H|H CN | . -




Comp. | X rR! R? R | R* R’ ago | ago | ant | ant
Numero . ECS0 | eficacia | EC50 | eficacia
27 [ 3,5-difluorofenil 2-nitrofenil H H co(1- + + - -

pirrolidinil)
28 ] 3,5-difluorofenil 2-nitrofenil H H CO(4- + + - -
morfolinil)
28 3,5-difluorofenil 2-nitrofenil CO[-{4- | — ++ - -
metilpipera
- _ ¢inil]
ao S 3,5-difluorofenil 2-nitrofenll H H CO2H + + - -
31 S | 3, 5-difluorofenil 2-nitrofenil H H CO2Me | 4+ + - -
32 [3 3,5-difluorofenil 2-nitrofenil H H | CONEZ2 | + + + +
33 S 3,5-difluorofenil 2-nitrofenil H | H| CONH2 | ++ | ++ - -
M s 3,5-difluorofenil 2-nitrofenil H H [CONHCH2| + - -
{2-furanif)
35 [ 3,5-diflucrofenli 2-nitrofenil H H |[CONHCH2| ++ + - -
_ (2-piridil)
a8 s 3,5-difluorofenil 2-nitrofenil H H [CONHCH2| + - -
CHz_Nmez
37 [ 3, 5-difluorofenil 2-nitrofenit H H [CONHCH2| 4+ +— - -
L CH20H
as [ 3,5-difluorofenil 2-nitrofenit H H |CONHCH2| +++ + - -
CH20OMe
T [] 3,5-difluorofenil 2-nitrofenil H H |CONHCH2| + = - -
) _ CH20Me
40 [ 3,5-difluorofenl 2-nitrofenil H H |CONHCH2| - + - -
CONMe2
41 s 3,5-difluorofenil 2-nitrofenil H H |CONHCH2 | 4+ + - -
cPr
42 s 3,5-difluorofenil 2-nitrofenll H H |CONHCH2| + + - -
IPr
43 [ 3,5-difluorofenil 2-nhtrofenil H H |CONHCH2| + + + t
Ph
44 S 3,5-difluorofenil 2-nitrofeni] H | H | CONHCPr | +++ | + - -
45 [3 3,5-difluorofenil 2-nitrofenil H H | CONHEt | ++ + - -
46 ] 3,5-difluorofenil 2-nitrofenil H H | CONHIPr | +— + ++ -
47 S 3,5-difluorofenil 2-nitrofenll H [ H | CONHMe | + " - -
48 3 3,5difluorofenil 2-nitrofenil H H | CONHnPr | +— + + +
49 [] 3,5-diflucrofenil 2-nitrofenil H H | CONMe2 | 44+ + - -
50 s 3,5-difluorcfenil 2-nitrofenil H | H F =+ | - -
51 [ 3,5-difluorofenil 2-nitrofenil F | H H | - -
52 S 3,5-difluorofenil 2-nitrofenil H H H +H + - -
53 [ 3,5-difluorofenil 2-pitrofenil H F H + + - -
54 s 3,5-difluorofenil 2-nitrofenil Cl H H +— =+ - -
55 3 3,5-difluorofenil 2-nitrofenil Me | H H ++ n - -




il

Comp. X R! R? R | R R® sgo | ago | ent | ant
Numero Ecs0 | eficacla | EC50 | eficacia
58 -] 3,5-difluorofenl 2-nitrofenil H | OH H ++
57 S 3,5-difluorofenil 2-nitrofenil H|H NH2 + + - -
58 ) 3,5-difluorofenil 2-nitrofenil H|H NHAC |+ | + - -
59 ) 3,5-difluorofenil 2-nitrofenil H | H |[NHCOCF3 | ++—+ + - -
a0 3 3,5-difluorofentl 2-nitrofenil HIH NO2 | - -
61 S 3,5-difluorofenil 2-nitrofenil H|H OH -+
62 SO2| 3,5<difuorofenil 2-nitrofenil H|H OMe PPN - -
a3 S 3,5-difluorofenil 2-nitrofenil H H OMe =+ + - -
84 [Te] 3,5-diftuorofenil 2-nitrofenil H H OMe - + + +
05 [] 3, 5-diftuorofenil 2-piridil H | H OMe H i - -
66 S 3,5-difluorofenil 2-piridil-N-oxido H|H OMe + + + +
a7 s 3-clorofenil 2-nitrofenil H H OMe +H + - -
as S 3-clanofenil 2-nitrofenil H H OMe ++ + - -
) ) 3-fluoro,5- 2-nitrofenil H|H OMe +— + - -
trifluorometilfenil
70 S 3-fluoro,6- 2-nitrofenil H H OMea ++ + - -
trifluorometlifenil
71 [ 3-fluorofenil 2-nitrofenil H H OMe +H+ ++ - -
72 S 3-metoxifenil 2-nirofenil H H OMe + + - -
73 () 3-metilfenil 2-nitrofenil HIH OMe +— + - -
74 ] 3-nitrofenil 2-nitrofenil H H OMe =+ ++ - -
75 S 3-piridil 2-nitrofenil H|H OMe |+« | + - -
76 s 3-iriflucrometll 4- 2-nitrofenil H|H OMe + + - -
_ clorofenil
77 S | 3-trifluorometlicxdfenil 2-nitrofenll H H OMe ++ ++ - -
78 S 3-trifluorometiifenil 2-nitrofenil H H OMe +— + - -
~ 79 S 4-(2-metiitlazolll) 2-nitrofenil H|H OMe ++ ¥ - -
80 ] 4-(3,5- 2-nitrofenil H|H OMe + + + +
dimetilisoxazolif) L
81 ) 4-clorofenil 2-nitrofenil H | H OMe ¥ + - +
82 [] 4-cianofenil 2-nitrofenil H|H OMe ++ + - -
83 ) 4-fluorofenil 2-nitrofenil H[H OMe -+ -+ - -
84 s 4-metoxifenit 2-nitrofenil H H OMe + + + +H+
85 s 4-metilfenil 2-nitrofenil H[H OMe + + - +




Comp. | X R! R? R { R R® ago | ago | ent | ant
Numero
EC50 ; eficacia | EC50 ] eficacia
86 S 4-morfolinil 2-nitrofenil H H OMe + + + +
87 3 5-(2-clorotiazolil) 2-nitrofenil H|H OMe + + - -
88 S | 5-(2-clorotiofeni)) 2-nitrofenil H|H OMe =+ | + - -
89 S Ciclohaxl 2-nitrofenll H|H OMe — + |++| £
20 S Fenll 2-nitrofenil H|H H + + - -
91 S Fenil 2-nitrofenil H |OMe H - - + +
92 S Fenil 2-nitrofenil H|H OMe |++| +— - -

nota 1: Escala EC50: +++ <5 nM; ++ entre 5 y 100 nM; + <1000; + entre 1000 y
10000 nM; ->10000 nM.
nota 2. escala de eficacia (maxima actividad intrinseca, por ejemplo actividad

intrinseca observada en |la praesencia de 100 nM DHT, fue fijada en 4.00): ++ >0.80:

+ entre 0.50 y 0.80; + entre 0.20 y 0.50; <20

La actividad androgénica (EC50, potencia y eficacia) de los compuestos en la Tabla
5 fue determinada en un bioensayo in vitro de células de ovarios de hamster Chino
(CHO) establemente transfectadas con plasmido de expresion del andrégeno
receptor humano y un plasmido reportero en el cual el MMTV promotor es vinculado
al gen reportero de luciferasa. La linea de células CHO-AR-pMMTV-LUC 1G12-A5-
CA es descrita en Schoonen et al. (J. Steroid Biochem. Molec. Biol. 2002; 74: 213-
222). La actividad del andrdgeno receptor de los compuestos fue determinada en la
presencia de 0.1 umol/l onapristone. La maxima eficacia en la presencia de 100
nmol/l DHT fue fijada como 100%. Las potencias son expresadas como porcentaje
de actividad DHT.




Tabla5 Actividad del andrégeno receptor

)

Compuesto| X R R? R? R R’ ago ago
Numero
potencia ) eficacia
93 S 4-piridil 2-nitrofenll H H OMe + +
o4 S 3.4 5-trifluorofentl 2-nitrofenil H H OMe + ++
25 S 2,3, S-trifluorofentll 2-nitrofenll H H OMe n ++
26 S 4-clor-3-piridil 2-nitrofenil H H OMe + +
97 S 3,5-difluorofenil 2-nitrofenil H H | NHCOCH2F + —+
88 S 3,5-difluorofenil 2-nitrofenil H H |NHCOCHF2| ++ +
T S 3,5-difluorofenil 2-nitrofenil H H | NHCOEt + ¥
100 s 2-piridil 2-nitrofenil H H | NHCOCH2F " =
101 [ 2-piridil 2-nitrofenil H H | NHCOMe + +
102 S 2-pirdil 2-nitrofenil H H | NHCOEt + +
103 S 3-piridil 2-nitrofenil H H | NHCOMe + +
104 S 3-pindil 2-nitrofenil H H | NHCOCH2F + -
105 S 3-piridil 2-nitrofenil H H | NHCOEt + +
108 S 3,5-difluorofenil 2-nitrofenil H H | NHSO2Me + ++
107 S 3,5-difluorofenil 2-nitrofenll H H | NHSO2-(3- + +
_tiofeno)
108 S 3,5-difluorofeni 2-nitrofenil H H | NHSO2-(1- + ++
Me-4-
imidazolil)
109 S 2-pindil 2-nitrofenll H H | CONMe2 + +
110 s 2-piridil 2-nitrofenil H H | CONHMe + +
11 S 2-piridil 2-nitrofenil H H CONH2 + +
12 S 3-piridil 2-nitrofenil H H | CONHMe + +
113 s 3-piridil 2-nitrofenil H H | CONHEt + +
114 § 3 pirdil 2-nitrofenil H H CONH + +
. } clclopropil

115 3 3.5-pirimidil 2-nitrofenil H H OMe ++ ¥
116 [ 2,4-pirimidil 2-nitrofenil H H OMe + +
117 s 2,5-piracll 2-nitrofenil H H OMe + +
118 [ 3,5-piimidil 2-nitrofenil H H NHCHO + +
119 S 2-piridil 2-nitrofenll H H CN -+ +
120 s 2-piridil HCI sal 2-nitrofenil H H CN y ++




Compuesto | X R R? R | R R® ago ago
Numero
_ potencia | eficacla

121 (] 3-piridil 2-nitrofenil H H CN + ++
122 s 4-plridil 2-nitrofenil H H CN + +
123 S 3, 5-pirimidil 2-nitrofenil H H CN + ++
124 s 2.4-pidmidil 2-nitrofenil H H CN + +
125 S 3-cianofenil 2-nitrofenil H H CN + +—

nota 1: escala de potencia: ++>5%; + entre 1% y 5%; + entre 0.1% y 1%.

nota 2: escala de eficacia {(mdxima actividad intrinseca, por ejempio actividad

intrinseca observada en la presencia de 100 nM DHT, fue fijada en 1.00): ++ >0.80:

+ entre 0.50 y 0.80; + entre 0.20 y 0.50; -<20

La determinacién de enlazamiento competitivo al andrégeno receptor humano

citopldsmico desde células recombinantes CHO es utilizado para estimar la afinidad

de enlazamiento (RBA) de un compuesto de ensayo para receptores andrégenos

presentes en el citosol preparado de la linea de célula recombinante CHO, CHO-AR-

PMMTV-LUC 1G12-A5-CA.

Compuesto 63 y compuesto 92 fueron ensayados en este ensayo de enlace y se

encontré que ambos compuestos tienen una afinidad de enlace relativa >1% relativa

a DHT.
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REIVINDICACIONES

1. Un compuesto que tiene la formula

3
X"'Rﬂ

N
RS ;
R!

Donde

Xes S, SO 0S80,

R' es una estructura anular no saturada o saturada, monociclica, hetero u
homociclica, de 5- o 6- miembros opcionalmente sustituida con uno o mas
sustituyentes seleccionados de los grupos de halégenos, CN, {1C-4C)fluoroalkil,
nitro, (1C-4C)alkil, (1C-4C)alkoxi o (1C-4C)fluoroalkoxi.

R? es 2-nitrofenil, 2-ciancfenil, 2-hidroximetil-fenil, piridina-2-il, piridina-2-il-N-
oxido,2-benzamida, metil ester del acido 2- benzoico o 2-metoxifenil;

R? es H, halégeno o (1C-4C)alkil;

R*es H, OH, (1C-4C)alkoxi o halégeno;

R® es H, OH, (1C-4C)alkoxi; NHz, CN, halégeno, {(1C-4C)fluoroalkil, NO,, hidroxi
(1C-4C)alkil, COzH, CO2(1C-6C)alkil, o

R® es NHR®, donde R® es (1C-6C)acil opcionalmente sustituido con uno o mas
halégenos, S{0)x{1C-4C)alkil, o S(O)qaril opcionalmente sustituido con (1C-
4C)alkil o uno o méas halégenos.

R5 es C(O)N(R® o R?) donde R® y R? cada uno independientemente son H,{3C-
6C)cicloalkil, o CH2R'™ , donde R'? es H, (1C-5C)alkil, (1C-5C)alkenil, hidroxi(1C-
3C)alkil, (1C~4C)alkilester de carboxi(1C-4C)alkil,(1C-3C)alkoxi(1C-3C)alkil,

(mono o di(1C-4C)alkil)aminomstil, (mono- o di(1C-4C)alkil)aminocarbonil, o un

'
-~
4
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anillo no aromatico o aromético, monociclico, hetero u homociclico, de 3-, 4-, 5-0
6- miembros o R? y R® forman conjuntamente con el N un anillo no saturado o
saturado, heterociclico de 5 o 6 miembros opcionalmente sustituido con (1C-

4C)alkil; o una sal o forma hidratada a partir de ellos.

. Un compuesto de acuerdo con la reivindicacién 1, caracterizado en que

R' es una estructura anular no saturada o saturada, monociclica, hetero u
homociclica de 50 6-miembros, opcionalmente sustituida con uno o mas
sustituyentes seleccionados del grupo de halégeno, CN, CFa, nitro, metoxi,
trifluorometoxi o metil,

R? es 2-nitrofenil, 2-cianofenil, 2-hidroximetil-fenil, piridina-2-il, piridina-2-il-N-
oxido, 2-benzamida, 2- metil éster de acido benzoico o 2-metoxifenil;

R? es H, halogeno o (1C-2C)alkil;

R*‘esHoF.

. Un compuesto de acuerdo a la reivindicacaion 2, caracterizado en que:

R® es H,OH, (1C-4C)alkoxi, CN, halégeno, (1C-4C)fluoroalkil, NO2, hidroxi(1C-
4C)alkil, COx{(1C-8C)alkil, o

R® es NHR®, donde R® es (1C-6C)acil opcionalmente sustituido con uno o mas
halégenos, S(O)x{1C-4C)alkil o S{O).aril opcionalmente sustituido con (1C-
4C)alkil o uno o mas halégenos, o

R® es C(O)N(R®R®), donde R® y R® cada uno independientemente son H,(3C-
6C)cicloalkil, o CH2R' , donde R' as H, (1C-5C)alkil,(1C-5C)alkenil, hidroxi(1C-
3C)alkil, (1C-4C)alkilester de carboxi(1C-4C)alkil,(1C-3C)alkoxi(1C-3C)alkil,
(mono- o di{1C-4C)alkil)aminometil, (mono- o di{1C-4C)alkil}-aminocarbonil, o un
anillo no aromético o aromético, monociclico, hetero u homociclico de 3-, 4-, 5-0
6- miembros, o R® y R® forman conjuntamente con el N un anillo no saturado o
saturado, heterociclico de 5 o0 6 miembros opcionalmente sustituido con (1C-

4C)alkil.
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4. Un compuesto de acuerdo con la reivindicacién 3, caracterizado en que
R? es H o halégeno;
R® es H, OH, (1C-4C)alkoxi, CN, F, Cl, CFa, NO, hidroxi(1C-4C)alkil, CO2(1C-
6C)alkil, 0
R® @s NHR®, donde R® es (1C-6C)acil opcionalmente sustituido con uno o mas
halégenos o
R® es C(O)N(R®R®), donde R® y R® cada uno independientemente son H,(3C-
6C)cicloalkil, o CH.R'® , donde R™ es H, (1C-5C)alkil,(1C-5C)alkenil, hidroxi(1C-
3C)alkil, (1C-2C)alkilester de carboxi(1C-4C)alkil, {1C-3C)alkoxi{1C-3C)alkil,
(mono- o di(1C-4C)alkil)aminometil, (mono- o di(1C-4C)alkil)aminocarbonil, (3C-

5C)cicloalkil, 0 un anillo heterociclico de 5- miembros.

5. Un compuesto de acuerdo a la reivindicacién 4, caracterizado en que
X es S 0 S0z
R? es 2-nitrofenil, 2-hidroximetil-fenil, 2-benzamida, 2-metoxifenil, 2-cianofenil o
piridina-2-il;
R*esHoF;
R® es H, OH, (1C-2C)alkoxi, CN, F, Cl, CFa, NO2, hidroxi(1C-4C)alkil, CO{1C-
4C)alkil, o
R5es NHR®, donde R®formil, acetil, fluoroacetil, diflucroacetil o trifluoroacetil o
R% es C(O)N(R®R®), donde R® es H, y R® es H, ciclopropil o R? es CH;R",
donde R es H, (1C-2C)alkil, hidroxi(1C-2C)alkil, metoxi(1C-2C)alkil, ciclopropil.

6. Un compuesto de acuerdo a la reivindicacion 5 caracterizado en que:
XesS;
R' es 3,5 difluorofenil, piridina-2-il, piridina-3-il, pirimidina-5-il, pirimidina-4-il,

pirazina-2-il, 3-fluorofenil, 3-cianofenil, o 3-nitrofenil;
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R? es 2-nitrofenil, 2-hidroximetil-fenil, 2-metoxifenil, 2-cianofenil o piridina-2-il;
R3es H;
R® es OH, (1C-2C)alkoxi, CN, CFs, NO2, hidroxi{1C-4C)alkil, CO2(1C-4C)alkil, o

NHR® donde R® es formil, acetil, fluoroacetil, difluoroacstil, o trifluoroacstil.

7. Un compuesto de acuerdo a la reivindicacion 6 caracterizado en que:
R' es 3,5 difluorofenil, piridina-2-il, piridina-3-il; pirimidina-5-il, pirimidina-4-il, o
pirazina-2-il;
R? es 2-nitrofenil, o 2-hidroximetil-fenil;
R® es OH, (1C-2C)alkoxi, CN, hidroxi(1C-4C)alkil, 0 NHR® donde R® es formil,

acetil, fluoroacstil, difluoroacstil, o trifluoroacetil.
8. Un compuesto de acuerdo a la reivindicacién 7 caracterizado en que:

R' es 3,5 difluorofenil, piridina-2-il, piridina-3-il, pirimidina-5-il o pirimidina-4-il;
R? as 2-nitrofenil;
R® es OH, (1C-2C)alkoxi, CN, o NHR® donde R® es formil, acetil, fluoroacetil,

difluoroacetil, o trifluoroacetil.

9. Un compuesto de acuerdo a la reivindicaciéon 8 seleccionado del grupo
consistente de 6-Metoxi-3-(2-nitro-fenilsulfanil)-1-pirimidina-5-ilmetil-1H-indol, 3-
(2-Nitro-fenilsulfanil)-1-piridina-2-ilmetil-1H-indol-6-carbonitrilo, 3-(2-Nitro-
fenilsulfanil)-1-piridina-2-ilmetil-1H-indol-6-carbonitrilo-clorhidrato, 3-(2-Nitro-
fenilsulfanil)-1-pirimidina-5-iimetil-1H-indol-6-carbonitrilo, 3-(2-Nitro-fenilsulfanil)-1-
pirimidina-4-ilmetil-1H-indol-6-carbonitrilo, N{1-(3,5 difluoro-bencil)-3-(2-nitro-
fenilsulfanil)-1-H-indol-6-il}-2-fluoro-acetamida, y N-[3-(2-Nitro-fenilsulfanil)-1-

pirimidina-5-itmetil-1H-indol-6-if}-formamida.

10. Un compuesto de acuerdo a la reivindicacion 5, caracterizado en que:
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XesS;
R' es 3,5 difluorofenil, piridina-2-il, piridina-3-il, 3-fluorofenil, 3-cianofenil, o 3-
nitrofenil;
R? es 2-nitrofenil, o 2-hidroximetil-fenil, 2-metoxifenil, 2-cianofenil o piridina-2-il;
RYes H;
R® es C(O)N(R®.R®), donde R® esH, y R® es H o CH;R", donde R" es H, (1C-
2C)alkil, hidroxi(1C-2C)alkil, o metoxi(1C-2c)alkil.

11.Un compuesto de acuerdo a la reivindicacion 10, caracterizado en que
R! es 3,5 difluorofenil, piridina-2-il o piridina-3-il;
R? es 2-nitrofenil, o 2-hidroximetil-fenil;
R® es C(O)N(R®R®), donde R® esH, y R?es Hy R® es CH2R'?, donde R"" es H,
(1C-2C)alkil

12.Un compuesto de acuerdo a la reivindicacién 11 el cual es metilamida del acido 1-

(3,5-Difluoro-bencil)-3-2-nitro-fenilsuifanil)-1H-indol-6-carboxilico.

13. Un compuesto de acuerdo a la reivindicacion 4, caracterizado en que
XasS;
R' es 3,5 difluorofenil, piridina-2-il, piridina-3-il, 3-fluorofenil, 3-cianofenil, o 3-
nitrafenil;
R? as 2-nitrofenil, 2-hidroximetil-fenil, 2-metoxifenil, 2-metoxifenil, 2-cianofenil o
piridina-2-il;
ResH;
R® es C(O)N(R®R®), donde R® y R’ cada uno independientemente son H o
CH.R",
donde R es H, (1C-5C)alkil,(1C-5C)alkenil, hidroxi(1C-3C)alkil, (1C-
3C)alkoxi(1C-3C)alkil o {(mono- o di(1C-4C)alkil)aminometil
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relacionado e insuficiencia andrégena., que comprende la administracién de una
cantidad farmacéuticamente efectiva de un compuesto de acuerdo a cualquiera

de las reivindicaciones 1 —15 a un sujeto en necesidad de ellos.

Traducido por : Gulllermo Angel Reyes
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Bogota DC

Doctor{a)

EMILIO FERRERO

Apoderado(a) y/o Representante

AKZO NOBEL N.V.

REFERENCIA: Radicacion No. 05 53827
Solicitud Internacional PCT/EP2003/050783
Fecha limite inicio fase Nacional 07 — 08 - 2005
Tramite 011
Evento 379
Actuacion 416
Oficio No. 793
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, reline los requisitos de forma establecidos en la
Decision 486 de la Comisioén de la Comunidad Andina, el Tratado de Cooperacion en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia
de Industia y Comercio, se envia el extracto de la solicitud a la Oficina de
Comunicaciones para efecto de su publicacion en la Gaceta de Propiedad Industrial.

Cumplase .
Dado en Bogota DC

13 SET. 205

ALIX CESPERES DE VERGEL
Jefe de la Division de Nuevas Creaciones

Al contestar favor indigue el nimero de Sede Centro: Carrera |3 No. 27-00 Pinoxs 2; 57ylv

Sedde CAN: Tr. J0A Nu 38-80 3153285 al 69
Fax: 3 3U5220, Linea 9K00-511) 1n$
Web: www.sicemver o-mail: infofexic goy.co
Bognd D.C. - Cukwnbia



