Industria y Comercio

SUF’ERINTENDENCIA’

Delegatura de Propiedad Industrial
Divisién de Nuevas Creaciones

SOLICITUD

PATENTE DE INVENCION

e 04 =63 1 47

DERIVADOS DE ARILOXIFANILO Y ARILSULFANILFENILO

ss. TITULO

s1. CLASIFICACION INTERNACIONAL  A6lK31/49s,

H. LUNDBECK A/S

71. SOLICITANTE

DOMICILIO Valby-Copenbagen, Dinanarca

EMILIO FERRERO
CODIGO 1092

‘7. APODERADO

22. BOGOTA, D.C., [ 6/0%/2004.

(FORMA P-10)



e ®

‘ '@ INVENTOR (ES)

CAVELIER ABOGADOS-

COLO 03003-841-016-0

DLM/ID0000193/WPCL3003

(€

Industria y Comercio
SUPERINTENDENCIA

PETITORIO

SUPERTHIUGTRIA ¥ CIMERCIO
Radicacion 3 BABGR147 00090009
Fecha (MB): 2084-87-16 17140122

Tramite = €11 PCT-PRTENT 379 FASE MACT 411 PRESENTAI
Dependencia: 820 DIVISION BE WIS (REACIINES

Folios: 18316n

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL
e SOLICITLD DE:
F E Patente de Invenclén. Patente de Modelo de Utllidad.
D Capltuio I ECapltulo L.
IDENTIFICACION
Nombre: H. LUNDBECK A/S
socledad constituida y existente bajo las C.C. D NIT D
SOLICITANTE leyas de Dinamarca
(71) Direccién: 8, Ottilave], C.E. D Otro D
DK-2500 Valby-Copenhagen, Cual
Dinamarca
Domicilio: Valby-Copenhagen, N(mero:
Dinamarca
@ Nombre: EMILIO FERRERO IDENTIFICACION
Direcclén: Carrera 4°. No. 72-35 C.C. @ NIT D
REPRESENTANTE Teléfono: 347 36 11
O APODERADO Fax: 217 92 11 C.E. D Otro D
E-mail: cllentes@camyp.com. Cual
Domicllio:  Bogota, Colombia. NOmero: 438.019 T.P. 31.828

1. Paul Garrick SMITH /
/Eblehaven 10,
DK-2500 Valby,
Dinamarca

(72)

. Kim ANDERSEN l
744 Femmwood Ct,
Ridgewood,
New Jersay 07450,
Estados Unidos de América

. Thomas RUHLAND l
Maliehusena 15,
DK- 4000 Rosklide,
Dinamarca

2. Gltte MIKKELSEN
Skovbovaanget 143,
DK-2750 Ballerup,
Dinamarca /

4. Danlel GREVE
Komvaanget 20,

DK-3660 Stenlese,
Dinamarca

6. Stephen P. WREN /
12 Neild Way, Rickmansworth,
Hertfordshire WD3 BRW
Relno Unido
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CAVELIER ABOGADOS- C LO 03003-841-016-0 DLM/IDO000193/WPCL3003
| PCT (86)
@ Solicitud Intemacional No. PCT/DK02/00859 Fecha: 18 de diclembre de 2002
Publicacién Interancional No. WO 03/053942 A1 Fecha: 03 de julio de 2003
| Titulo (54)
DERIVADOS DE ARILOXIFENILO Y ARILSULFANILFENILO
F@ Claslificacién Internacional {51) CO07D 241 205/45, AG1K 31/495, A81P 2 25/28, 25/08
EO Prioridad (33) Pals de Origen (32) Fecha (31) Ndmero de Solicitud
]| E NO D DK 20 de diciembre de 2001 PA 2001 01927
o Comprobante de pago No.: 04 -55414 Fecha: 13 de Julio de 2004

Anexos:

Comprobante de pago de la tasa de presentacién de la solicitud por $ 422.000.00.
Comprobante de pago por reivindicacion de prioridad.

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

Poderes, si fuere el caso.

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

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos)

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

Copla del examen preliminar efectuado por la IPEA.
Traduccién del examen preliminar efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de dep6sito del material biologico.
Arte final 12x12

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

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

M OO OOCGDN GDOE OB

Otros: Formas PCT/IB/306 Notificando el camblo de direccién de los inventores:
Gitte MIKKELSEN, Kim ANDERSEN, Danisl GREVE y Thomas RUHLAND.
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@ Solicito la concesion de la patente,  NOMBRE:

EMILIQ FERRERO

C.C. 438.019 de Usaquén T.P. 31.829
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La suscrita Xlse Greby, notario piblico de Copenhague,
. " .Dinamarca, certifica qﬁe el sefior

John Meidahl Petersen,
que en la fecha de hoy ha firmado ante mf .el presente docu-

mento, est& autorizado, segln documentos justificativos que

jugzgo suficientes, para usar la firma dg la sociedad denomi-
nada '

H. LUNBECK A/S8,
domiciliada en 9, Ottiliavej, DK-2500 Copenhague, Dinamarca,
Y que legalmente exlste y actualmente ejerce su objeto social
de acuerdo con las leyes del Dinamarca.:

-En £& de lo cual pongo mi firma y el sello notarial.

Notaria de Copenhagus, a 11 de Junio de 1998..

N

‘notario pidblico

Derechos: 200, - DKK.

i e o ,e-s-wl- .
1 r.-.;:iug;lwamg ““"'ﬁ' < ﬁ.qmu. ne
- ) 1““ u!
I'Gle-gNA SUING A ﬂfﬂw lom':n '
‘1' HE ‘I'Ilta!hl LYY RY Y ‘
. -

Y

SE LEGALIZA LA FIRMA QUE ANTECEDE DE
ILSE G RESY i

COPENHASUE, BL . 11 - M 14 JUL 2004 :

POR EL MINISTRO DE RELACIONES EXTERIORES
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The Danish Commerce and Companies Agency
certifies and attests that

“H. LUNDBECK A/S®
Ottiliavej 7-9
DK~2500 Valby
. ) Denmark

of the municipality of Copenhagen

which company was established 14th, October 1950

under registration number A/S 22.472

in the Danish Commerce and Companies Agency incorporated with
Aimited liability, 4is legally existing as a Danish .Public
Campany, 1limited by shares, and duly registez; e

L B4 L
.

Kingdom of Denmark A% v LR

-
.
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| KAMPMANNSGADE 1 1780 KOBENHAVN V TELEFON 3330 77 00 EKSPEDITIONSTID 10.00 - 15.00
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CONSULADO DE COLOMBIA ¢

No 33-98

El suscrito, ChmldeColumhamCopmhmqumvmtos los documentos presentados
por los interesados,

CERTIFICA:

Que la Sra. Inger Elgaard quien autoriza el documento adjunto, ¢jercia legalmente, en la focha
al expresada, sus fimciones como Funcignarip del Mirigterio de Relaciones Exterioreg de
Dinamarca, y que su firma y sellos corresponden & los registredos en este Consulado.

Que 1a firma H. LUNDBECK A/S. existe legalmente, que ejerce su abjeto socisl de acuerdo a
las leyes danesas y que el Sr. John Meidahl Potersen estd antorizado pars firmar el
documento, de cuerdo al Resumen expedido por 1a Direccién de Industrias y Comercio Nr. A/S
22472, cuya copia se adjunta.

mmmmmmmummmummmummmMmmmwmhﬂf“

Pagado : Impuesto Timbre  USD. 6.00
Derechos Congulares USD: 100.00
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TRADUCCION OFICIAL N°® 0807981 al- espafiol de un documento

escrito en .1inglés, ' preparada por Jaime Armando Garavito
Burgos, Traductor Oficial debidamente reconocido por el
Miﬁisterio de Relaciones Exteriores y aprobado por el

Ministerio de Justicia de la Repblica de Colombia mediante

'Resolucién N* 034 de enero 11 de 1983

(Bn la parte ,superior central de las tres primeras pé&ginas
aparece sello redondo en relieve de la Embajada de Colombia

en Copenhague, Dinamarca)

- D G S N e MM M A S AR AN e SR WS e N MR e TS e W e i e S B e S N ey A S ey S EE e SR e we SR e e S e o S e wh de

primeras hojas del documento aparece sello rxojo de oblea,

junto con sello en tinta del Notario PGblico de Copenhague,

Dinamarca)

R e e R . R S A R R v B R T M R R S e e S e BE R A A e R A A e A R e A B R A R G e e e e e

Documento escrito en ihglés y espafiol p

H. LUNDBECK A/8, otorga poder a favor dds r{i-r-'i?'-i*-‘-“

.. Y 14 1UL 2004
GONZALO PERDOMO, EMILIO FERRERO y LUZ CLEMENGI) :»pisz- Dado

g aLO 2t L PN T
% rBEnamarca

LA

T SR RS o S e SRy mm e ER M T R e SR G e S M WA S SN G SR Y VR SR W R R N A SN S S N w SR A e Sh e we Bk wr D Gr e B ED e ER m g e

CERTIFICACION NOTARIAL (SOCIEDAD) en espafiol referente a la
existencia legal de la sociedad H. LUNDBERCK A/8 'y su
representante autorizadc; John Meidahn Petergen, expedida el
11 de junio de 19'98 en Copenhague, Dinamarca. (f£irmado) Il's.e

Greby, Notario PGblico (nparece adherido sell notarial rojo

de oblea)



El Ministerio dé Relaciones Exteriores en Copenhague,
Dinamarca legaliza la firma de Iise Greby, Notario Pliblico el

19°de junio de 1998. (firmado) INGER ELGAARD

ERHVERVS- OG SELSKABSSTYRELSEN (Aparece un simboio)
ERHVERVSMINISTERIET

La Agencla Danesa de comercio y Compafilas certifica y
atestigua que
“H. LUNDBECK A/S”
ottiliavej 7-%
DK-2500 Valby
Dinamarca

del municipio de Copenhague, compaiifa que fue establecida el
14 de octubre de 1950 bajo el niimero de registro A/S 22.472
en la Agencia Danesa de Comercio y de Compailfas constituida

con responsabilidad liinitada, existe legalmente como una

Compaiifa Pdblica Danesa, limitada por acciones y debidamente

registrada constituida bajo las dispdFifiones ::de™sla"..

7 Y ’ Ry
5 M T Ao,

Legislacién de Compafifas del Reino de Dinamdngaswedinicostistisa -

2

(Aparece copia de sello de oblea)

Copenhague, mayo |
{(firmado)
Pia Sedequist
EL MINISTERIO DE RELACIONES EXTERIORES EN COPENHAGUE,
DINAMARCA CERTIFICA LA FIRMA DE PIA S@DEQUIST el 14 de mayo

de 1998. (firmado) INGER ELGAARD

N®* 33-98. EL CONSULADO' GENERAL DE COLOMBIA en Copenhague,
Dinamarca, certifica las funciones y firma de Inger Elgaard,

el 23 de junio de 1988. Pagado impuesto de timbre y derechos
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consulares. (firmdds) &AhLQB‘.AR%UQQﬁ_HOﬁhLESE Cénsul de

Colombia o

Co,

EL MINISTERIO DE RELACIQNﬁS,EKTEKIORﬁé en sant§fé-de'gogoté,
D.C. certifica la firma y;%sg fdﬁbiénes de Carlos Morales, el
A y -.:,.‘.. - .

E TN TR & -

1 de julio ‘d6 -1998. N°* 051248.~ (firmado) ' Jefe de

£

‘¥

Legalizaciones.

Es traduccibén fiel y.completa de la cual se deja copia en los.
archivos de esta oficina para su confrontacitn y a la cual me
remito.

Santafé de Bogotd, D.C., julio 8 de 1998
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- . CAVELIER
. » 7 ' ABOGADOS
. v EDIFICIO SISK| -
WEB SITE* www.caveller-abogados.com CARRERA 4 No. 72 - 35 TELEFONQ: (57) (1) 347-3611
E-MAIL: caveller@ealomsat.net.ca BOGOTA 8, COLOMBIA

TELEFAX: {57} (1) 217-9211 (57){1) 310-4995

Sefiox Jefe de la
DIVISION DE RNUEVAS CREACIONES

Superintendencia de Industria y Comercio
E. 8. D.

Poderdante: H.LINDBECK A/S

Poder conferido el: 11-06-98

Yo, GERMAN CAVELIER, obrando en mi calidad de apoderado
principal del ©poderdante 'arriba mencionado, atentamente
manifiesto a Usted que Bsustituyo '@l poder que me ha sido
conferido en la persona del doctor EMILIO FERRERO, Abogado con

Tarjeta Profeuional No. 31 929, con todas las facultades gue me
fueron conferides.

o SR ke e ﬁ';u;'a
i b * e 1 o.s -h.l- A
e e e it LUAYTER AE LA

[T u;' n“ :.:.: ?'%%T‘E"&?guluii
Hago la anterior sustitucién conforme'
Cédigo dae Proce&1m1ento Civil ya que lox

| o i °F. a1

~OLTOS. . nustitutpa

?|E . ‘ .: .
faltan en este momgnto, -wafa*-
PABLO MENDEZ AARAIAE
M ‘--?4\1 =
Sefior Jefe’, .
.," t . -
e ——

GE CAVELIER
] .\"' " ) . T-P"A. _HO. 832
C.C. No.-2,877.924 de Bogoté

EMILIO FERRERO
T.P.A. N® 31.929

i AT WS Y
C.C. No. 438.0i9.de’ Jiaguén

o

e ' ...-u It"
20-780-2 Come LTRSS

NIT. 860.041.367-3
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NOTARIA SEXTA DE BOGOTA

RECONOCIMIENTO Y PRESENTACION mso

Bogot4,,D. C. m 1998
Ante MI, PABLO mEﬂﬁtz BAT

NOTARIO SEXTO ENG

Sox10 :
/Il._l-—-”u?l""”'

q1{es) oxhlbi&{ara;

y b33} Liaratals) Mlitar(es
<

amiciliaddls) en Bogo'dy deciard{aron) que fa(e) Hrmeta)
s23racen(n) en-el prasants documento ee(sen) Fl)
que el contenido dal mismo es cierts,

£n eondiancla se firma esta Diiigenein

o +RATAS
Favss ,,J,\n |H
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_ : ASSIGNMENT
. We, : 33
Garrick Paul Smith Gitte Mikkelsen Kim Andersen
Zblehaven 10 Skovbovenget 143 Ringerbakken 22
DK-2500 Valby DK-2750 Ballerup DK-2830 Virum
DENMARK DENMARK DENMARK
Daniel Greve Thomas Ruhland Stephen P Wren :
Kornveenget 20 Ostergaards Alle 16 12 Neild Way
3660 Stenlese DK-2500 Valby Rickmansworth
DENMARK DENMARK Hertfordshire
WD3 8RW, UK

as the inventors, do hereby agree to assign, and hereby do assign, transfer and set over to

_ H. LUNDBECK A/S
. 9, QOttiliavej

. DKE2500 COPENHAGEN-Valby

(hereinafter designated the assignee), its SUCCEessors, 'ass:gnees and legal representatives, the
entire right, title and interest in and to all subject matter invented by us and disclosed in
International Patent Application No. PCTIDKOZIOOSSQ ﬁled on 16 December 2002, entitled

“Aryloxyphenyl and Arylsulfanylphenyl de_nvat_:ves”

and in and to any andall divisional applications thereof; and in and to all corresponding
patent applications and all Convention and Treaty Rights of any kind in all countries
throughout the world, for all such subject matter.

Further, we agree that we will communicate to said assignee or its representatives, any facts
known to us respecting said invention, and testify in any legal proceedings, sign all lawful
pepers, execute all necessary assignment papers to cause any and all patents on said invention
to be issued to said assignee, make all right uloathsandgenmﬂydoeveryﬂnngnecessaryor
desirable to aid said assignee, its successors and assignees, to obtain and enforce proper
protection for said invention.

The assignment does not involve payment of a consideration exceeding DKK 10 000. »

241108 Vodby o mel |

Place & Date Garrick Paul Smith, inventor
[ 05 . valby

Place & Date !

49// 0D

Place & Date' /l(l.m Andersen, inventor

61 o3 aIL{ AL

Place & Da\:e Daniel Greve, inventor |
WA L5 ,

Place & Date Thomas Ruhland, inventor

X M&F#‘ﬂ\ ‘“‘“Fﬁ” ls-al-03 X W /

Place & Date Stephen P Wren, inventor
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INGLES REALIZADA POR EDUARDO CALADO NOGUERA, TRADUCTOR OFICIAL

APROBADO POR RESOLUCION 541 DEL 27 DE FEBRERO DE 1976 POR EL

MINISTERIO DE

JUSTICIA Y DEBIDAMENTE REGISTRADO ANTE EL

MINISTERIO DE RELACIONES EXTERIORES DE LA REPUBLICA DE COLOMBIA.

Nosotrons,

TRASPASO

GARRICK PAUL SMITH
AEBLEHAVEN 10
DK-2500 Valby

DINAMARCA

GITTE MIKKELSEN
Skovbovaenget 143
DK-2750 Ballerup

DINAMARCA

KIM ANDERSEN
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Daniel Greve
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Thomas Ruhland
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DK-2500 Valby

DINAMARCA

Stephen P Wren
12 Neild Way
Hertfordshire

WD3 8RW, UK

en nuestra calidad de inventores,

por

el presente acordamos
{

ceder, como en efecto cedemos, transferimos y entregamos a

{que a continuacién llamaremos el cesionario),

cesionarios y representantes legales,

H. LUNDBECK A/S

9, Ottiliavej

COPENHAGUEN-Valby

DINAMARCA

8us sucesores,

todo el dereche, titulo e

intexrés en todo lo inventado por nosotros y revelado en la

Solicitud Internacional de Patente PCT/DK02/00859, presentada el

16 de diciembre de 2002, llamada

*derivados de ariloxifenilo y arilsulfanilfenilo”

o
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y sobre todae y cada una de las solicitudes fraccionarias de las
mismas, y sobre todas las solicitudes de patente correspondientes
y todos los derechos de tratado y de convenciones de cualquier
tipo en todos los paises del mundo para todo el tema de esta
invencién.

Ademds, acordamos que comunicaremcs a dicho cesionario o sus
representantes, cualesquiera hechos conocidos por nosotros con
respecto a dicho invento y que testificaremos en cualquier
actuacién juridica, firmaremos todos los documentos Jjuridicos,
asi como todos los documentos de traspaso necesarios para hacer
que todos los documentos relacionados con dicho invento sean
expedidos en favor de dicho cesionario, haremos todos los
juramentos legales y en general haremos todo lo que sea necesario
o deseable para ayudar a dicho cesionario, sus sucesores y
cesionarios, para obtener y hacer cumplir la proteccién apropiada
para dicho invento,

El traspaso no implica pago de una contraprestacién mayor a 10000
coronas danesas.

Valby, 24 de enexro de 2003

Garrick Paul Smith, inventor

Valby, 14 de enero de 2003

Gitte Mikkelsen, inventor

Valby, 19 de enero de 2003

Kim Andersen, inventor

Valby, 16 de marzo de 2003

Daniel Greve, inventor

Valby, 16 de enero de 2003

Thomas Ruhland, inventor
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Aryloxyphenyl end Arylsulfanylpheay! decivatives

The present invention relates to novel compounds which are glycine transporter
inhibitors and as such effective in the treatment of disorders in the CNS.

Background of the invention

Glutamic acid is the major excitatory amino acid in the mammalian central nervous
system (CNS), and acts through two classes of receptors, the ionotropic and
metsbotrobic receptors, respectively. The ionotropic glutamate receptors are divided
into three subtypes based on the affinities of agonists for these receptors, namely N-
methyl-D-aspartats (NMDA), (R,S)-2-amino-3-(3-hydroxy-5-methylisoxazol-4-
yDpropanoic acid (AMPA) and keinic acid (or kainate) receptors.

The NMDA receptor contains binding sites for modulatory compounds such as
glycine and polyamines. Binding of glycine to its receptor enhances the NMDA
receptor activation. Such NMDA receptor activation may be a potential target for the
treatment of schizophrenia and other diseases linked to NMDA receptor dysfunction.
Anaeﬁvaﬁoncan.beachiwadbyminhibimroftheglyuinnmm.

Molecular cloning has revealed the existence of two types of glycine transporters,
GlyT-1 and GlyT-2, wherein GlyT-1 can be further subdivided into GlyT-1s, GlyT-1b
and GlyT-1c.

The NMDA. receptor is blocked by compounds such as phencyclidine which induce a
psychotic state which resembles schizophrenia, Likewise, the NMDA antagonists,
such as ketamine, induce negative and cognitive symptoms gimilar to schizophrenia.
This indicates that NMDA receptor dysfunction is involved in the pathophysiology of
schizophrenia.

The NMDA receptor has been associated with a mumber of diseases, such as pain
(Yaksh Pain 1989, 37, 111-123), spasticity, myuoclonus and epilepsy (Truong et. al.
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Movement Disorders 1988, 3, 77-87), learning and memory (Rison et. al. Newrosci.
Biobehay. Rev. 1995, 19, 533-552).
Glycine transporter antagonists or inhibitors are believed to be highly beneficial in the
treatment of schizophrenia (Javitt WO 97/20533).
Glycine transport antagonists or inhibitors could be useful for the treatment of both
the positive and the negative symptoms of achizophrenia and other psychoses, and in
the improvement of cognition in conditions where the cognitive processes are
diminished, i.e. Alzheimer's discase, multi-infarct dementia, AIDS dementia,
Huntington’s disease, Parkinson’s disease, amyotrophic lateral sclerosis or diseases
wherein the brain is damaged by inner or outer influence, such as trauma to the head
or stroke. Likewise, convulsive disorders such as epilepsy, spasticity or myocloms
may benefit from glycine transporter antagonists.
Clinical trials with glycine have been reported, Javiit et. al. Am. J. Psychiatry 1994,
151, 1234-1236 and Leiderman ei. al. Biol Psychiatry 1996, 39, 213-215. The
treziment with high-dose glycine is reported to improve the symptoms of
schizophrenia. There is a need for more efficient compounds for the treatment of
NMDA associated diseases.

The present invention provides compounds which are potent inhibitors of the glycine
tramsporter and consequently they are useful in treating discases associated with
NMDA dysfunction.

Summary of the invention

The present invention provides compounds of the general formula I

(R*),
AL )\ (R1)p X,AR—— (R%),
N~ /Y
g />(n

NS

YisN, CorCH;

PCT/DK02/00859
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~ Xrepresent O or S;

mislor2;
pis0,1,2,3 0or4;
qis 0,1 ar2;
8is0,1,20r3;

ris0,1o0r2;
Q represents C, P-OR?, or $=0, wherein R represents hydrogen or C;.¢-alkyl;

A is ORS wherein R® represent hydrogen, C;.¢-alkyl, aryl or aryl-C.s-alkyl, wherein
aryl may be substituted with halogen, CFs, OCF;, CN, NO; or Cy.¢ alkyl;

AR represents phenyl or a heteraryl;

Bach R* individually represents C,¢-alkyl, Csg-cycloalkyl or Csg-cycloalkyl-Ci.¢-
alkyl;

The dotted line represents an optional bond;

Each R!, which may be identical or different, is independently selected from the group
consisting of Cl.s-alkyl,ortwoR',s attached to the same carbon atom may form a 3-
6-membered spiro-attached cyclo-alkyl;

Each R?, which may be identical or different, is independsntly selected from the
groups consisting of halogen, cyano, nitro, C,¢-alk{en/yn)yl, Ci-¢-alk(en/yn)yloxy,
Ci.¢-alk(en/yn)ylsulfimyl, lydroxy, hydroxy-Ci-s-alk(en/yn)yl, halo-C;.¢-alk(en/yn)yl,
halo-C;.s-alk(en/yn)yloxy, Cascycloalk(en)yl, Css-cycloalk({en)yl-Cy-s-alk(en/yn)yl,
acyl, Cy.¢-alk(en/yn)yloxycarbonyl, C; ¢-alk{en/yn)ylsulfonyl or -NR’R'® wherein R’
and R'° independently represent hydrogen, C1.s-alk(en/yn)yl, Cs-s-cycloalk(en)yl, Cs-
s-cycloalk(en)yl-Ci¢ alk(en/yn)yl or aryl, or R® and R together form a 3-7-
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Each R® which is substituted on AR, may be identical or different, is independently
selocted from a group consisting of halogen, cyano, nitro, C.s-alk(en/yn)yl, C1-
elk{en/yn)yloxy, C,s-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-C,.s-alk(en/yn)yl, halo-
Cis-alk(en/yn)yl, halo-Cys-alk(en/yn)yloxy, Cys-cycloalk(en)yl, Cs¢-cycloalk(en)yl-
Cig-alk(en/yn)yl, Cys-alk(en/yn)ylsulfonyl, aryl, aryl-C.s-alk(en/yn)yloxy, aryl-Cy.¢-
alk(en/yn)yl,  Cistlk(en/yn)yloxycarbonyl, acyl, -NHCO-Cs-alk(en/yn)yl, -
CONR'"'R” wherein R" and R'? independently represent hydrogen, C;.¢-alk(en/yn)yi,
Css-cycloalk(en)yl, Cag-cycloalk(en)yl-C).s-alk(en/yn)yl ar aryl, or R and R"
together with the nitrogen to which they are attached form a 3-7-membered ring
which optionally contains one farther heteroatom;

or NR"R'* wherein R" and R** independently represent hydrogen, C; s-alk(en/yn)yl,
Cas-cycloalk(en)yl, Css-cycloalk{en)yl-Ci.s-alk(en/yn)yl or aryl; or R” and R
together with the nitrogen to which they are attached form a 3-7-membered ring
which optionally contains one further hetercatom;

or two adjacent R? substituents together form a ring fused to the AR ring selected
from the group consisting of

. R R’ .
R W " NS
wherein W is O or S, and R’ and R** are hydrogen or C;.¢-alkyl:
or two adjacent R’ substituents together form a heteroaryl containing cns or two

heteroatom fused to the AR,
or an acid addition salt thereof.

In case of the integers p, g, r or 8 being 0, the substituents are hydrogen.
If Y represents C, the dotted line is present The dotted line is not present if Y
represents N or CH.

The invention provides a compound of formula I as above for use as a medicament.
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. The invention provides a pharmaceutical composition comprising a compound of

formula I as above or a pharmaceutically acceptable acid addition salt thereof and at
least one pharmaceutically acceptable carrier or diluent.

The invention provides the use of a compound of formula I as sbove or a
pharmaceutically acceptable acid addition salt thereof for the preparation of a
medicament for the treatment of diseases selected from the group consisting of
schizophrenia, including both the positive and the negative symptoms of
schizophrenia and other psychoses, and in tho improvement of cognition in
conditions where the cognitive processes are diminished, i.e. Alzheimer’s disease,
multi-infarct dementia, AIDS dementia, Huntington’s discase, Parkinson's disease,
amyotrophic Iateral sclerosis or diseases wherein the brain is damaged by imner or
outer influence, such as trauma to the head or stroke, and convulsive discrders such as
epilepsy, spasticity or myoclonus.

The invention provides a method for the treatment of diseases selected from the group
consisting of schizophrenia, including both the positive and the negative symptoms of
schizophrenia and other psychoses, and in the improvement of cognition in conditions
where the cognitive processes are diminished, i.e. Alzheimer’s disease, muiti-infarct
dementia, AIDS dementia, Hontington's disease, Parkinson’s diseass, amyotrophic
lateral sclerosis or diseasos wherein the brain is damaged by inner or outer infinence,
such as trauma to the head or stroke, and convulsive disorders such as epilepsy,
spasticity or myoclonus in a living animal body, including a human, comprising
administering a therapeutically effective amount of a compound of formula I as above
or a pharmaceutically acceptable acid addition salt thereof.

Detalled description of the invention

A preferred embodiment of the invention is wherein Y is N;

A preferred embodiment of the invention is wherein X is S;

A prefirred embodiment of the invention is wherein Q is C;

A preferred embodiment of the invention is wherein A is OF;
A preferred embodiment of the invention is wherein p is 1 or 2.
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A prefarred embodiment of the invention is wherein m is 1;
A preferred embodiment of the invention is wherein q iz 0.
A preferred embodiment of the invention is wherem ris O or 1;
A preferred embodiment of the invention is wherein s is 1 or 2.
A preferred embodiment of the invention is wherein AR is pheayl, thiophene, pyridyl,
pyrimidyl, thiazolyl, imidazolyl or benzothizolyl;

A preferred embodiment of the above is wherein R* is CH;

A preferred embodiment of the invention is wherein AR is phenyl, r and q are both 0,
pislor2,sislor2,risOorl;mis 1,R'isCH;,AisOH.QilC,YistdXis
S;

An even more prefirred embodiment of above is wherein each R? is independently
selected from halogen, C, ¢-alkoxy or C;s-alkyl;

An even more preferred embodiment of the above is wherein R is selected from the
group consisting of Cl, F, OCH;, t-butyl, 2-propyl or methyi;.

Particularly preferred embodiments of the invention are wherein the compound of the
invention is eny of the following: .
(+/-)-{4-12(4-Methoxy-phenylsulfenyl)-phenyl}-#rans-2,5-dimethyl-piperazin-1-yl} -
acetic acid

(H-)-{4-{2(4-Chloro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperezin-1-yl} -
acetic acid

(+/-)-{4-[2(4-tert-Butyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-yi} -

acetic acid

(+/-)- {4-{2-(4-Fiuaro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyi-piperazin-1-yl} -
acetic acid
(H-)-{4-{2-(4-tert-Butyl-phenylsulfinyf)-phenyl]-2-methyl-piperazin-1-yl}-acetic

acid

(+/-)-{4-[2(4-iso-Propyl-phenylsulfarryl)-phenyl}-2-methyl-piperazin-1-yl}-acetic

acid
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_ (#-)-2-{4-[2(4-tert-Butyl-phenylsulfanyl)-phenyl}-trans-2,5-  dimethylpiperazin-1-

yl}-propionic acid
{4-[5-Chloro-2-(4-methoxy-phenylisulfanyl)-phenyl]-2(R)-methyl-piperazin-1-yi}-
acetic acid

{4-{2-(4-Methoxy-phenylsulfanyl)-phenyl]-2(R),5(S)-dimethyl-piperazin-1-yl} -acetic

acid
{4-{5-Chloro-2-(4-mothoxy-phenylsulfinyi)-phenyi]-2,2-dimethyl-pipsrazin-1-yi} -
acetic acid

(+/-)- {4-[5-Chloro-2-(4-triflncromethyl-phenylsulfimyl)-phenyl]-2-methyl-piperazin-
1-yl}-acetic acid
{4-[5-Chloro-2~(3-methoxy-phenylsulfanyl)-phenyl]-2(R)-methyl-piperazin-1-y1}-
acetic acid

(+/9)-{4-{2-(4-Phenyl-phenyloxy)-phenyl]-2-methyl-piperazin-1-y1} -acetic acid
(+/-)-{4-[2-(4-Methyl-phenylsulfanyl)-phenyl]-trans-2,5-dimetiryl-piperazin-1-yl} -
acetic acid
(+-)-{4-[2-(4-iso-Propy}-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperszin-1-
yl}-acetic acid
(+-)-{4-12-(2,4-Dimethyl-phenylsulfanyl)-phenyi}-trans-2,5-dimethyl-piperazin-1-
yl}-acetic acid
(+-)-2-{4-{2-(4-tert-Butyl-phenylsulfanyl)-phenyl}-3-methylpiperazin-1-y1}-
propionic acid

{4{2-(4-Isopropyl-phenylsulfinyl)-phenyl]-piperazin-1-yl}-acetic acid

(+/-)-2- {4-{2(4-Mothoxy-phenylsulfanyl)-phenyl}-3-methyl-piperazin-1-yl}-

or a pharmaceutically acceptable acid addition salt thereof
Definition of substitnents

Halogen means fluoro, chloro, bromo or iodo.
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The expreasion C;s-alk(en/yn)yl means a Cy¢-alkyl, C;¢-alkenyl, or a Cys-alkynyl
group. The expression Csg-cycloall{en)yl means & Csg-cycloalkyl- or cycloalkenyl
group. '
The term C, ¢ alky] refers to a branched or unbranched alkyl group having from one to
six carbon atoms inclusive, including but not limited to methyl, ethyl, 1-propyl, 2-
propyl, 1-butyl, 2-butyl, 2-methyl-2-propyl and 2-methyl-1-propyl.

Similarly, C1¢ alkenyl and C;¢ alkynyl, respectively, designate such groups having
from two to six carbon atoms, including one double bond and one triple bond
respectively, including but not limited to ethenryl, propenyl, butentyl, ethynyl, propynyl
and butynyl.

The term Cs 4 cycloalkyl designates a monocyclic or bicyclic carbocycle baving three
to eight C-atoms, including but not limited to cyclopropyl, cyclopentyl, cyclohexyl,
efc.

The term Cyg cycloalkenyl designates a monocyclic or bicyclic carbocycle having
three to eight C-stoms and including one double bond.

In the term Csecycloalk(en)yl-Cis-alk(en/yn)yl, Css-cycloalk(en)yl and C,4-
alk{en/yn)yl are as defmed above.

The terms C,.¢-alk(en/yn)yloxy, Ci.s alk{en/yn)ylsulfanyl, lydroxy-C,¢-alk(en/yn)yl,
halo-Cy¢-alk(en/yn)yl, halo-C;s-alk(en/yn)yloxy, C,¢-slk{en/yn)ylsulfonryl etc.
designate such groups in which the C,.¢-alk{en/yn)yl are as defined above.

As used herein, the term C,.-alk(en/yn)yloxycarbonyl refecs to groups of the fornmla
Ci.g-elk(en/yn)yl-O-CO-, wherein C).¢-alk(en/yn)yl aro as defined above.

As used herein, the term acyl refers to formyl, Cig-tlk(en/yn)ylcarbonyl,

arylcarbonyl, aryl-Cy.s-alk{en/yn)ylcarbonyl, Cys-cycloalk(en)yicarbonyl or a Cy¢-
cycloalk(en)yl-Ci.¢-alk(en/yn)yl-carbonyl group.
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_ The term 3-7-membered ring optionally containing one firther heteroatom as used

herein refers to ring systems such as 1-morpholinyl, 1-piperidinyl, 1-azepinyl, 1-
piperazinyl, 1-homopiperazinyl, 1-imidazolyl, 1-pyrroly), or 1-pyrazolyl, all of which
may be further substituted with Cy_g-alkyl.

The term heteroary]l may represent 5-membered monocyclic rings such as 3H-1,2,3-
oxathiazole, 1,3,2-oxathiazole, 1,3,2-dioxazole, 3H-1,2,3-dithiazole, 1,3,2-dithiazole,
1,2,3-oxadiazole, 1,2,3-thiadiazole, 1H-1,2,3-triazole, isoxazole,-oxazole, isothiazole,
thiazole, 1H-imidazole, 1 H-pyrazole, 1H-pyrrole, firran or thiophene and 6-membered
monocyclic rings such as 1,23-oxathiszine, 1,2,4-oxathiazme, 1,2 5-oxathiazine,
1,4,2-oxathiazine, 1,4,3-oxathiazine, 1,2,3-dioxazine, 1,2,4-dioxazine, 4H-1,3,2-
dioxazine, 1,4,2-dioxazine, 2H-1,5,2-dioxazine, 1,2,3-dithiazine, 1,2,4-dithiazine, 4H-
1,3 ,2-dithiazine, 1,4,2-dithinzine, 2H-1,5,2-dithiazine, 2H-1,2,3-oxadiazine, 2H-1,2,4-
oxadiazine, 2H-1,25-oxadiazine, 2H-1,2 6-oxadiazine, 2H-1,3.4-oxadiazine, 2H-
1,2,3-thiadiazine, 2H-1,2 4-thiadiazine, 2H-1,2,5-thiadiazine, 2H-1,2,6-thiadiazine,
2H-1,3,4-thiadiazine, 1,2,3-triazine, 1,2,4-triazine, 2H-1,2-oxazine, 2H-1,3-oxazine,
2H-1,4-oxazine, 2H-1,2-thiazine, 2KH-13-thiazine, 2H-14-thiazine, pyrazine,
pyridazine, pyrimidine, 4H-1,3-oxathiin, 1,4-oxathiin, 4H-1,3-dioxin, 1,4-dioxin, 4/-
1,3-dithiin, 1,4-dithiin, pyridine, 2H-pyran or 2H-thiin.

The term aryl refers to carbocyclic, aromatic systems such as phenyl and naphtyl.

The acid addition salts of the invention are prefersbly pharmaceutically acceptable
salts of the compounds of the invention formed with non-toxic acids. Exemplary of
such organic salts are those with maleic, fumaric, benzoic, ascorbic, succinic, oxalic,
bis-methylenesalicylic, methanesulfonic, ethanedisulfomic, acetic, propionic, tartaric,
salicylic, citric, gluconic, lactic, malic, mandelic, cinnamic, cifraconic, aspartic,
stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic, benzenesulfonic and
theophylline acetic acids, as well as the 8-halotheophyllines, for example 8-
bromotheophylline, Exemplary of such inorganic salts are those with hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids.

\
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Further, the compounds of this invention may exist in unsolvated as well as in
solvated forms with pharmaceuticalty acceptable solvents such as water, ethano] and
the like. In general, the solvated forms are considered equivalent to the unsolvated
forms for the purposes of this invention.

Some of the compounds of the present invention contain chiral centres and such
compounds exist in the form of isomers (i.e. enantiomers or diastereomers). The
invention includes all such isomers and smy mixtures thereof including racemic
mixtures.

Racemic forms can be resolved into the optical antipodes by known methods, for
example, by separation of diastercomeric seits thereof with an optically active acid,
and liberating the optically active amine compound by treatment with a base. Another
method for resolving racemates into the optical sntipodes is based upon
chromatography on an optically active matrix. Racemic compounds of the present
invention can also be resolved into their optical antipodes, e.g. by fractional
crystallization of d- or 1- (tartrates, mandelates or camphorsulphonate) salts. The

compounds of the present invention may also be resolved by the formation of
diastercomeric derivatives.

Additional methods for the resohution of optical isomers, known to those skilled in the
art, may be used. Such methods include those discussed by J. Jagues, A. Collet and S.
Wilen in “Enantiomers, Racemates, and Resohations”, John Wiley and Sons, New
York (1981).

Optically active compounds csn also be propared from optically active starting
materials.

Pharmaceutical compositions

The pharmaceuticel formulations of the invention may be prepared by conventional
methods in the art. For exsmple: Tablets may be prepared by mixing the active
ingredient with ordinary adjuvants and/or diluents and subsequently compressing the
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_mixuuéinaconvmﬁonﬂmbletﬁngmmhine.mmlmofndjwmordﬂmh

comprise: com starch, potato starch, talcum, magnesium stearate, gelatine, lactose,
gums, and the like, Any other adjuvants or additives usually used for such purposes
such as colourings, flavourings, preservatives eic. may be nsed provided that they are
compatible with the active ingredients.

Solutions for injections may be prepared by dissolving the active ingredient and
possible additives in a part of the solvent for injection, preferably sterile water,
adjusting the solution to desired volume, sterilising the solution and filling it in
suitable ampules or vials. Any suitsble additive conventionally used in the art may be
added, such as tonicity agents, preservatives, antioxidants, etc.

The pharmacentical compositions of this invention or those which are manufactured
in accordance with this invention may be administered by any suitable route, for
example orally in the form of tablets, capsules, powders, syrups, etc., or parenterally
in the form of solutions for injection. For preparing such composgitions, methods well
known in the art may be used, and any pharmaceutically acceptable carriers, diluents,
excipients or other additives normally used in the art may be used.

Conveniently, the compounds of the invention are administered in unit dosage form
containing said compounds in an amount of about 0.01 to 100 mg. The total daily
dose is usually in the range of about 0.05 - 500 mg, and most preferably sbout 0.1 to
50 mg of the active compound of the invention.

The compounds of the invention are prepared by the following general methods:
Alkylation of an amine of formula II with an alkylating agent of formula III
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RY),

( AR—- (R3
HN
T ;
LH,"}' L\(Q‘A

R4
), (R4),

(i) ()

L is a suitable leaving group such as balogen aor tosylate. The substituents AR, R'-
R%.Y,Q, X, A, m, p,q, r and 5 are as defined above. The reaction is typically performed
in a suitable solvent such as ethanol, N,N- dimethylformamide or acetonitrile
coptaining an inorganic base such as potassium or cesimm carbonate or an organic
base such N-ethyl diisopropylamine at an elevated temperature of 40-120 °C.
Compounds of formmla I wherein Q is carbon and A is OR® wherein RS is hydrogen
may be prepared from the corresponding esters COOR® wherein R® is an insoluble
polymer or C.s-alky), aryl or aryl-Cys-alkkyl The transformation may be performed
mnder basic conditions, for example, nsing aqueous sodium hydroxide in an alcoholic
wlvmtoracidiceondiﬁomfork‘baingalnﬁuy—bmlgmuporaninsoluble
polymer.

Compounds of formula I may be prepared by any of the following reactions:.
a) Chemical trensformation of a compound with formula IV

(RY), H
H Y
\—Hm R,
1\
wherein R', R?, m, p, q, X,Yand Z arc as described shove, to the comesponding

diszonium compound, and subsequenmtly react with a compound HX-AR~RY),
wherein AR, X, R* and s are as defined above.

b) A chemical synthesis as depicted in scheme I

PCT/DK02/00859
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Fecp+
()/ﬁ‘ ‘R"' OJ\ (Ri)p C)jﬁw R%, HX-AR—(R®),
R‘)p Fecr R
d& R
s — (s
X‘AR—(R'),

AR—(Ra).
(in

Scheme I

wherein AR, R', R, R?, 5, m, p, qand X are as described above and the circled S
represents the solid support.

¢)A chemical synthesis as depicted in scheme Il where Xis O and Y is N.

D
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oH (R¥),-~AR—B(OH), O‘AR
> (R3),

(R%), 3

I (RY),

IE]L

Ho LD o, (R,
‘N’Wﬁ xR PG\N/)(I o AR— (3,

R (R?),
Scheme I
d) A chemical transformation of a compound of formula V

X
O
(R3),

A
wherein R?, R%, X, s and q are as described above and G is a bromine or jodine atom
with a compound of formula VI

(RY),

PG-—N/—r\ H
\ 1

V1
whuuinR‘,mandpareasdeﬁnedubove.
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_ ©) Dehydrating and optionally simultaneously deprotecting a compound of formula

VI
.
R X
H
R
m (R?),
VI

5 whuainR',R’.R’,x,m,p,qmdsmudum‘bednbovemdkisei‘hﬂahydmgm
atom or a BOC group.

f) Hydrogenation of the double bond in a compound of formula VIII

(R3),

(RY),

Hi \
m (R?),

10 A1
wherein R', R?, R3, X, m, p, q and s are as described above.

£) Deoxygenation and deprotection of a compound of formuia VII

.

H

m (R,

(R,
RN

15
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wherein R', R%, R?, X, m, p, q end s are as described sbove end R is either a hydrogen
atom or a BOC group.

The diazotation followed by reaction with a compound HS-Ar-(R%), according to
method a) is performed by addition of the diazonium salt of the corresponding aniline
to a solution of sodium salt of a thiophenol in water containing a copper suspension.
The starting material of formula IV is prepared as outlined in the following. A
fluoronitrobenzene derivative is reacted with a piperazine derivative in a solvent such
as DMF, NMP or other dipolar aprotic solvent containing en organic base such as
tricthylamine to afford the orthonitophenylpiperazine derivative. The nitro group is
then rednced using standard procedures known to those skilled in the art to give the
starting material of formula IV.

.For 2,5-dimethylpiperazine derivatives the N-Benzyl-2(R),5(S)-dimethylpiperazine

was prepared according to known literature procedures (Aicher et al J. Med. Chem.
2000, 43, 236-249). N-Benzyl-2(8),5(R)-dimsethylpiperezine was prepared according

to patent application WO 00/71535.

The reaction sequence in msthod b) is prepared according to the methods described in
patent application WO 01/49681. The diamines are either commercially available or
synthesised by methods known to chemists skilled in the art. Iron-complexes, like n°-
1,2-dichlorobenzene-n’~cyclopentadienyliron(Il) hexafluorophosphate and substituted
analogues are synthesised according to literature known procedures (Pearson et al. J.
Org. Chem. 1996, 61, 1297-1305) or synthesised by methods known to chemists
ekilled in the art.

The starting material in method c) is prepared by the coupling of an ortho
bromophenol with a suitable aryl boronic acid or boronate ester in a known literature
procedure (Evans et al, Tet. Lett, 1998, 39, 2947-2940). The resulting biarylether
bromide is then coupled using palladium catalysis to & protected piperazine where the
protective group may be typically but not exclusively a tert-butyloxycarboryl (BOC)
desivative or benzyloxycarbonyl (CBZ) apd the protecting group (PG) is then
removed by acidic cleavage for example using hydrogen chloride in an alcoholic
solvent for removal of the BOC group or catalytic hydrogenolysis in the case of the a
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CBZ removed to give intexrmediates of formula X where X is O and Y is N. The
general methods for removal of suitable protecting groups are described in the
textbook Protective Groups in Organic Synthesis T.W.Groene and P.GM. Wauts,
Wiley Interscience, (1991) ISBN 0471623016.

The reaction of a compound of formula V with a diemine of formula VI in method d)
was performed in 2 gimilar manner as described in Nishiyama et al. Tetrakedron Letz.
1998, 39, 617-620. The sterting material of formula VI was prepared in a similar
manner as described in Schopfer et al. Tetrahedron 2001, 57, 3069-3073.

The dehydration reaction and optional simultaneous deprotection of a compound of
formula VII in method ¢) was parformed in a similar manner as described in Palmer et
al J Med Chem. 1997, 40, 1982-1989. The starting material of formnla VII was
prepared from a compound of formmnla VII wherein R is a BOC group by deprotection
with hydrochloric acid in methanol. Compounds of formmla VII may be prepared as
described in Palmer et al. J, Med. Chem. 1997, 40, 1982-1989.

The reduction of the double bond according to method f) is generally performed by
catalytic hydrogenation at low pressure (< 3 atm.) in a Parr apparatus, or by using
reducing agents such as diborane or hydroboric derivatives as produced in sity from
NaBH; in trifloroacetic acid in inert solvents such as tetrahydrofursn (THF),
dioxane, or diethyl ether.

The deoxygenation of tertiary alcohol intermediates of formmla VII in method g)
wherein R is a BOC group, was performed by & modified Barton reduction in a
similar manner as described in Hansen et al. Synthesis 1999, 1925-1930. The
intermediate tertiary alcohols were prepared from the corresponding properly
substituted 1-bromo-phenylsulfanylbenzenes or their corresponding ethers by metsl-
halogen exchange followed by addition of an appropriate electrophile of the formula
IX in a similar manner as described in Palmer et al. J. Med. Chem. 1997, 40, 1982-
1989. The properly substituted 1-bromo-phenylsulfanylbenzenes were prepared in a
gimilar manner as described in the literature by reaction of properly substituted
thiophenols with properly substituted aryliodides according to Schopfer and

PCT/DK02/00859
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Schlapbach Tetrahedron 2001, 57 3069-3073 Bates et al.,, Org. Leti. 2002, 4, 2803-
2806 and Kwong et al. Org. Lett. 2002, 4, ( in press). The comresponding substituted
1-bromo-phenoxybenzenes may be prepared as described by Buck et al. Org. Lett.

2002, 4, 1623-1626. Removal of the BOC group was performed by standard methods
known to those ekilled in the art

(R7),

Boch:o
m

X
Examples

General Methods

Analytical LC-MS data were obtained on a PE Sciex API 150EX instrument equipped
with JonSpray source and Shimadza I.C-8A/SLC-10A LC system. Colummn: 30 X 4.6
mm Waters Symmmetry C18 column with 3.5 pm particle size; Solventsystem: A =
water/trifluoroacetic acid (100:0.05) and B = water/acetonitrile/triflnoroacetic acid
(5:95:0.03); Method: Linear gradient elution with 90% A to 100% B in 4 min and
with a flow rate of 2 mL/min. Purity was determined by integration of the UV (254
nm) and ELSD trace. The retention times (RT) are expressed in minutes.

Preparative LC-MS-purification was performed on the same instniment. Column: 50
X 20 mm YMC ODS-A with 5 pm particle size; Method: Linear gradient elution with
80% A to 100% B in 7 min and with a flow rate of 22.7 mL/min. Fraction collection
wnspu‘formedl:‘ylplit-ﬂowmddwﬁon.

'"H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500
instrument or at 250.13 MHz on a Bruker AC 250 instrument Deuterated
methylenchloride (99.8%D), chloroform (99.8%D) or dimethyl sulfoxide (99.8%D)
were used as solvents. TMS was used as internal reference standard. Chemical shift
values sre expressed in ppm-values. The following abbreviations are used for
multiplicity of NMR signas: s = singlet, d = doublet, t = triplet, q = quartet, qui =
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quintet, h = heptet, dd = doublo doublet, dt = double triplet, dq = double quartet, tt =
triplet of triplets, m = multiplet and b = broad singlet.

For ion-exchange chromatography, the following material was used: SCX-columns (1
g) from Varian Mega Bond Elnt®, Chrompack cat. No. 220776. Prior to use, the
SCX-columns were pre-conditioned with 10% sohrtion of acetic acid in methanol (3
mL). For decomplexation by irradiation, & ultaviolet light source (300 W) from
Philipps was used. As starting polymer supports for solid phase synthesis, Wang-resin
(1.03 mmol/g, Rapp-Polymere, Tucbingen, Germany) was used.

Preparation of Intermediates of formula IV

2-(3-Methylpiperazin-1-y))phenylamine

2-Fluoronitrobenzene (7.1 g 50 mmol) was dissolved in DMF (100 mL) containing
triethylamine (10 g, 100 mmol) and placed under a mpitrogen atmosphere. To the
reaction was added 2-methylpiperazine (5.0 g, 50 mmol). The reaction was heated to
80 °C for 16 hours. The reaction was allowed to cool to room temperature before the
solvent was reduced to half volume in vacuo. Bthyl acetste (200 mL) and ice-water
(250 mL) were added to the solution and the product was extracted with diethylether
(2 X 200 mL). The aqueous phase was satnrated with sodium chloride and extracted
with ethyl acetate (2 X 200 mL). The organic phases ware combined, washed with
saturated brine, dried over magnesium sulfats, fillered end the filtrate was
concentrated in vacuo. The product (10.5 g) was dissolved in ethanol (250 mL).
Palladium on charcoal catalyst (10% w/w, 2.2 g) was added to the solution and the
solution was hydrogenated in a Parr apparatus at 3 bar for 3 hours, The solution was
filtered and evaporated to give the aniline product. Yield (8.0 g, 83%)

The following intermediates were prepared in an analogous fashion:
2-(3,5-Dimethylpiperazin-1-yl)phenylamine

2-(3,3-Dimethylpiperazin-1-ylphenylamine
4-Methoxy-2-(3-methylpiperzin-1-yl)phenylamine

N0
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2-2(5),5(R)-Dimethylpiperczin-1-ylphenylamine
2(R),5(S)-Dimethyl-1-N-benzyl-piperazine (6.0 g 29 mmol) was dissolved in
dimethylformamide (100 mL), and triethylamine (6.4 mL, 44 mmol) and the mixture
was placed under nitrogen. To the solution was added 2-fluoro-nitrobenzene ( 3.5 mL,
31 mmol). The reaction was heated at 100 °C for 72 hours .The solution was
evaporated in vacuo end redissolved in ethyl acetate (100 mL). The solution was then
washed with saturated sodium bicarbonate solution (100 mL) and saturated brine
solution (100 mL). The separated organic phase was dried over magnesium sulfate,
filtered snd the filtrate was evaporated in wacuo. The crude product was then purified
by flash chromatography, eluting with ethyl acetate/methanol/triethylamine 85:10:5.
The product (82 g) was dissolved in ethanol (250 mL). Palladium on charcoal catalyst
(10% wiw, 2.2 g) was added to the solution and the solution was hydrogenated in a
Parr apparatus at 3 bar for 3 hours. The solution was filtared and evaporated to give
the spiline product. Yield (52 g, 87%)

The following intermediate were prepared in an analogous fashion

2-(2(R),5(5))-Dimethylpiperazin-1-yljphenylamine

4-Chloro-2-(3,3-dimethyl-piperazin-1-yl)-phenylamine

2,2-Dimethylpiperazine (9.55g, 84 mmol) was dissolved in dimethylformamids (140
mL). To the solution was added triethylamine (12.07 mL, 83.6 mmol) and the reaction
was placed under a nitrogen atmosphere. The solution was heated to 80 °C and 4-
Chloro-2-flnoro-nitrobenzene (13.5g, 76 mmol) was added as a2 solution in
dimethylformamide (35 mL). The reaction was stired at 40°C for 16 hours. The
solvent was removed in vacuo snd the residue dissolved in ethanol (250 mlL).
Ammonium chloride (28 g) and zinc powdar (17 g) were added. The reaction was
boiled under reflux st 80 °C for 1 hour and then allowed to stir at 40 °C for 72 hours.
The reaction was then filtered and the filtrate evaporated in vacuo. The solid was then
washed with ethyl acetate and then a small amount of methanol- Yield: 16.04 g, 88%

The following intermediates were prepared in an analogous fashion
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_ 4-Chloro-2-(3 ~(R)-methyl-piperazin-1-yl)-phenylamine

4-Chloro-2-(3 (S)-methyl-piperazin-1-yl)-phenylamine

Preparation of intermediates of formuls II by method a

1-[2-(4-Chloro-phenylsulfanyl)phenyl]-3-methylpiperazine

2-(3-Mcthylpiperazin-1-yl)phenylamine (0.96 g, 5 mmol) was dissolved in water (30
ml) containing concentrated sulfimic acid (028 ml, 52 mmol), the solution was
cooled to 0 °C and sodium nitrite (0.36 g, 5.2 mmol) was added. The reaction was
stirred for 30 minutes before the pH of the reaction was adjusted to pH 7 with sodiwm
acetate. The diazonium salt solution was then added dropwise to a solution of 4-
chlorothiophenol in 2 M NaOH (4 mL) containing a copper suspension (0.3 g, 5
mmol). After addition, the mixture was heated to 60 °C for 30 mimites before being
allowed to cool to room temperature and ethyl acetate (10 mL) was added. The
mixture was filtered and the orgamic layer was separated. The aqueous layer was
extracted with ethyl acetate (2 X 10 mL). The combined organic extracts were dried
over magnesium sulfate, filtered and evaporated in wacuo. The crude product was
purified by flash chromstography using silica gel, eluting with cthyl acetate
/methanol/ammonia 96:3:1. The pure product was isolated as a colouriess oil. Yield
(0.18 g ,11%) "H NMR (CDCls, 500 MHz) 1.12 (4, 3H); 2.6-2.72 (br m, 2H); 3.0-

3.15 (m, 5H); 6.9 (m, 2H); 7.08 (d, 1H); 7.15 (m, 1H); 7.25-7.35 (m, 4H); MS (MH")
319.1.

The following compounds were prepared in an analogous fashion:
1-[2-(4-Chloro-phenlsulfanyl)phenyl]-3,5-dimethylpiperazine
(+/-)-{4-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazine
(+/-)-{4-[2-(4-Chloro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazine
(+/-)-(4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazine
(+/-)-{4-[2-(4-Fluoro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazine
(+/-)-4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-2-methyl-piperazine
(+/-)4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl]-2-methyl-piperazine
4-[5-Chloro-2-(4-methoxy-phenylsulfanyl)-phenyl]-2(R)-methyl-piperazine
4-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-2(R), 5(S)-dimethyl-piperazine

PCT/DK02/00859
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Preparation of intermediates IT according to method b where A represents an
insoluble polymer

Preparation of iron complexes

1f-1,2-Dichlorobenzene-1 -cyclopentadienyliron(1l) hexaftuorophosphate

Ferrocens (167 g), anhydrous aluminium trichloride (238 g) and powdered aluminium
(24 g) were suspended in 1,2-dichlorobenzene (500 mL) and heated to 90°C in a
nitrogen atmosphere for 5 h with intensive stirring. The mixture was cooled to room
temperature and water (1000 mL) wes added carefully in small portions while cooling
on an ice bath. Dicthylether (500 mL) were added, and the mixture wes stied at
room temperature for 30 minmtes. The mixture was extracted with diethylether (3 x
300 ml). The aqueous phase was filtered, and aqueous ammonium
hexafluorophosphate (60 g in 50 mL water) was added in small portions under
gtirring. The product was allowed to precipitate at room temperature. After 3 hours the
precipitate was filtered off, washed intensively with water and dried in vacuo (50 °C)
to give 81 g (21%) of the title compound as a Light yellow powder. 'H NMR (D¢-
DMSO0): 5.29 (s, 5H); 6.48 (m, 2H); 7.07 (m, ZH).

Preparation of polysiyrene-bound amines
4-[(Piperazin-1-yl)carbonyloxymethyl]phenoxymethyl polystyrene
4-[(4-Nitrophenoxy)carbonyloxymetirylJphenoxymethyl polystyrene (267 g, 235
mmo]) was suspended in dry N,N-dimethylformamide (2 L). N-Methylmorpholine
(238.0 g, 2.35 mol) and piperazine (102.0 g, 1.17 mol) were added and the mixture
was stirred at rToom temperature for 16 b. The resin was filtered off and washed with
N,N-dimethylformamide (2 X 1 L), tetrahydrofiran (2 X 1 L), water (1 X 500 mL),
methanol (2 X 1 L), tetrahydrofuran (2 X 1 L) and methanol (1 X 1 L). Finally, the
resin was washed with dichloromethane (3 X 500 mL) and dried in vacuo (25 °C, 36
h) to yield an almost colourless resin (240.0 g).

The following polystyrens bound dismines were prepared analogously:
4-[(2,5-Dimethyl-piperazin-1-yl))carbonyloxymethyl]phenoxymethyl polysiyrene
4-[(3-Methyl-piperazin-1-yl)carbonyloxymethyl]phenaxymethyl polystyrene
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. Preparation of resin-bound 1f’-aryl-1/~cyclopentadienyliron(Il)

hexafluorophosphates g
4-({4-[/(2-Chloropheny))-1/-cyclopentadienyliron(I]) piperazin-1-
Yljcarbonyloxymethyl)phenoxymethyl polystyrene hexafluorcphosphate
4-[(Piperazin-1-yl)carbonyloxymethyljphenoxymethyl polystyrene (115.1 g 92
mmol) was suspended in dry tetrahydrofuran (1.6 L), and 1°1,2-dichlorobenzene-n’-
cyclopentadienyliron(Il) hexafluorophosphate (76.0 g, 184 mmol) was added
followed by potassium carbonate (50.9 g, 368 mmol). The reaction mixture was
stirred at 60 °C for 16 h. After cooling to room temperature, the resin was filtered off
end washed with tetrahydrofuran (2 X 500 mL), water (2 X 250 mL), tetrahydrofuran
(2 X 500 mL), water (2 X 250 mL), methanol (2 X 250 mL), dichloromethane (2 X
250 mL) and methanol (2 X 250 ml). Finally, the resin was washed with
dichloromethane (3 X 500 mL) and dried in vacuo (25 °C, 36 h) to yield a dark orange
resin (142 g).

The following polystyrene bound iron-complexes were prepared analogously:

4-((4-[-(2-Chiorophenyl)-1f'~cyclopentadienyliron(I)]-2,5-dimethylpiperazin-1-
yl}carbonyloxymethyl)phenoxymethyl polystyrene hexafluorophosphate
4-({¢-[1f(2-Chloropheny))--cyclopentadienyliron(ID)]-3-methylpiperazin-1-
yljcarbonyloxymethyl)phenaxymethyl polystyrene hexafluorophosphate

Preparation of ortho-(arylsnlfanyl)phenyl piperazines
(+/-)-1-{2-(4-Methylphenylsulfanyl)phenyl]-trans-2,5-dimethylpiperazine:

To a solution of 4-methylthiophenol (1.4 g 9.8 mmol) in a 1:1 mixture of
tetrahydrofuran/dimethylformamide (5 mL), sodium hydride (7.4 mmol, 60% in
mineral oil) was carefully added at room tempersiure (Caution: Generation of
hydrogen). The mixture was stirred for an additional 30 min after the generation of
bydrogen had  ceased  Subsequemtly,  4-({4-{n°-(2-chloro-phenyi)}n’*-
cyclopentadienyliron(IT)]-trans-2,5-dimethyl-piperazin-1-
yl}carbonyloxymethyl)phenoxymethyl polystyrene hexefluorophosphate (3.5 g, 2.45
mmol) was added and the mixture was stirred at 55 °C for 6 h. After cooling to room
temperature, the resin was filtered off and washed with tetrahydrofuran (2 X 50 mL),
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tetrahydrofuran/water (1:1) (2 X 50 ml), N,N-dimethylformamide (2 X 50 mlL),
water (2 X 50 mL), methanol (3 X 50 mL), tetrahydroforsn (3 X 50 mL), and
subsequently with methanol and tetrahydrofuran (each 50 mL, 5 cycles). Finally, the
resin was washed with dichloromethane (3 X 50 mL) and dried in vacuo (25 °C, 12 h)
to yield a dark orsnge resin. The thus obtained resin and a 0.5 M solution of 1,10-
phenanthroline in 3:1 mixtmre of pyridine/water (20 ml) was placed in light-
transparent reactor tube. The suspension was agitated by rotation under irradiation
with visible light for 12 h. The resin was filtered and washed with methanol (2 X 25
mL)), water (2 X 25 mL) and tetrahydrofuren (3 X 25 mL) until the washing solutions
were colourless (approx. 5 cycles) and the irradiation procedure was repeated until
decomplexation was complete (approx. 5 cycles). After the decomplexation was
completed, the resin was washed with dichlormethane (3 X 25 mL) and dried in vacuo
(25 °C, 12 h) to obtain 2 light brown resin. 3.7 g (24 mmol) of the thus obtained resin
were suspended in 2 1:1 mixture of trifluoroacetic acid and dichlormethane (2 mL)
and stirred at room temperntore for 2.5 b. The resin was filtered off and washed with
dichloromethans (5 X 0.5 mL). After evaporation of the filtrate from volatile golvents
in vacuo, an orange oil was obiained. The crude product was purified by preparative
LC-MS and subsequently by ion-exchange chromatography.

LC/MS (m/z) 3132 (MH'); RT = 2.17; purity (UV, BLSD): 87.1%, 98.7%; yield:
47.8 mg (6%).

The following arylpiperazines were prepared analogously:
(+/-)-1-[2-(4-Isopropylphenylsulfanyl)pheryl]-trans-2,5-dimethylpiperazine
(+/-)-1-[2-(2,4-Dimethylphenylsulfanyl)phenyl]-trans-2,5-dimethylpiperazine
(+/-)-1-[2-(4-Tertbuyrtylphenylsulfanyl)phenyl]-trans-2, 5-dimethyl-piperazine
(+/-)-1-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-2-methyl-piperazine
(+/)-1-[2-(4-Isopropyl-phenylsulfanyl)-phenyl] -piperazine

Preparation of intermediates of formula ITI where A is an insoluble polymer

4-[Chloroacetoxymethyl]phenoxymethy! polystyrene
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 Wang resin (10 g, 10.3 mmol) was suspended in dichloromethane (100 mL) and

cooled to 0°C. Diisopropylethylamine (9 ml, 52 pmol) was added.
Chloroacetylchloride was added slowly. The reaction mixture was stirred at 0 °C for
30 min and then allowed to heat to room temperature. The reaction mixture was
stirred at room temperature for 16 h. The resin was filtered off and washed with N,N-
dimethylformamide (3 X 100 mlL), dichloromethanse (2 X 100 mL),
dimethylformamide (3 X 100 mL) and dichloromethane (2 X 100 mL) and dried in
vacuo (25 °C, 16 h).

The following resin was prepared in an analogous fashion:
4-[2-Chloropropionyloxymethyl]phenoxymethyl polystyrene

Preparation of Intermediates II by method ¢

4-(2-Bromo-phenoxy)-biphenyl

A mixture of 2-bromophenol (2.08 g, 12 mmol), 4-biphenylboronic acid (4.75 g, 24
mmol), Cu(OAc); (2.20 g, 12 mmol) and triethylamine (6.1 g, 60 mmol) in dioxens
(100 mL) was stirred for 48 h. The crude mixture was evaporated onto silica gel and
purified by column chromatography eluting with ethyl acetate/heptane 1:9.Yield: 0.73
g (19%). 'H NMR (CDCls, 500 MHz) 7.65 (m, 1H) 7.55 (m, 4H), 7.43 (m, 2H), 7.25-
7.38 (m, 2H), 7.00-7.08 (m, 4H); MS(m/z): 325.1.

(+/)-1-[2-(Biphenyl-4-yloxy)-phenyl]-3-methyl-piperazine

A mixture of 4-(2-bromo-phenoxy)-biphenyl '(0.‘73 g 225 mmol), rac-2-
methylpiperazine (0.285 g, 0.285 mmol), Pdadbes (0.022 g, 1 mol%), rac-binap (0.043
g 3 mol%) and NaOBu' (0.300 g, 3.12 mmol) in dry toluene (15 mL) under argon and
stirred at 90 °C overnight. After cooling to room temperature the mixture is filtered
and eveporated onto silica gel and and purified by column chromatography eluting
with ethyl ecetate/heptane 1:2. Yield: 0264 g (34%). 'H NMR (CDCls, 500 MHz)
7.55 (m, 25, 7.49 (m, 2H), 7.38 (m, 2H), 727 (m, 1H), 7.10 (m, 1H), 6.90-7.00 (m,
5H), 3.30-3.35 (m, 2H), 2.88 (m, 1H), 2.62-2.80 (m, 3H), 2.30-2.40 (m, 1H) 1.60-2.00
(br, 1H), 0.99 (d, 3H); MS(w/z): 345.1.

PCT/DKD2/00859
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Preparation of compounds of the invention

Example 1

1a (+/-)-{4-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-trans-2, 5-dimethyl-piperazin-1-
ylj}-acetic acid, kydrochloride

4-{2-(4-Methoxyphenylsulfenyl)-phenyl)-trans-2,5-dimethyl-piperazine (0.5 g, 1.5
mmo]) and N-ethyldisopropylemine (0.315mL, 1.8mmol) was dissolved in
acetonitrile (10 mL) and placed under a nitrogen atmosphere. Ethyl bromoacetate
(0.19 mL, 1.7 mmol) was added and the mixture was stirred at ambient temperature
for 16 hours. To the mixture was then added a emall amount of silica gel and the
solvent was evaporated in vacuo. The product, absorbed on to silica gel, was poured
on to a silica cartridge and ecluted with dichloromethane/heptane/ethyl acetate
(60:35:5). The ester was isolated from relevant fractions as a light oil (300 mg, 48%).
The ester was then dissolved in ethanol (10 mL) and 2N NaOH was added (5 mL).
The reaction was stirred for 16 hours at room temperature. The reaction was
evaporated in vacuo and the residue was dissolved in ethyl acetate (50 mL). 2N HCl
(15 mL) was added and the phases were separated. The aqueous phasc was
reextracted with ethyl acetate (2 X 50mL). The combined organic fractions were dried
(MgSQy), filtered and evaporated. The residuec was dissolved in a small amoumt of
dichlorometheane, precipitated by the addition of heptane and the solvent was removed
in vacuo. Yield (280 mg, 100%). 'H NMR (CDCls, 500 MHz) 0.87 (d, 3H), 1.35 (d,
3H), 3.04 (m,1H), 3.12 (mm, 2H), 3.6 (m, 3H), 4.11 (d,1H), 4.31(d, 1H), 3.81 (s, 3H),
6.55 (d, 1H), 7.02 (d, 2H), 7.13 (dd, 1H), 7.2 (m, 1H), 7.42 (d, 2H) , LC-MS (m/z)
(MH)* 387.4 RT=2.22 (UV, ELSD) 98%, 97%

and the following compounds were prepared in an analogous fashion:

1b (+/-)-{4-[2-(4-Chloro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-yl}-
'H NMR (CDCls, 500MHz) 0.80 (d, 3H), 1.28 (d, 3H), 2.92-3.18 (m, 3H), 3.64 (m,
3H), 4.06 (d, 1H), 4.29 (d, 1H), 6.78 (d, 1H), 7.12 (t, 1H), 7.26 (m, ZH), 7.50 (m, 4H),
LC-MS (m/z) (MH") 391.2 RT=2.43 (UV, ELSD) 99%, 99%. Yield 420 mg.
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Ic (+/)-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-

yl}-acetic acid, hydrochioride
'H NMR (CDCls, S00MEZ) 0.76 (d, 3H), 1.01 (d, 3H), 1.30 (s, 9H), 2.4-2.6 (m, 2H),
2.9-3.0 (m, 3H), 3.28 (m, 1H), 3.32 (d, 1H), 3.48 (d, 1H), 6.65 (4, 1H), 7.01 (t, 1H),

7.13 (t, 1H), 7.24 (d, 1H), 7.39 (d, 2H), 7.47 (d, 2H), LC-MS (m/z) (MH") 4129
RT=2.70 (UV, ELSD) 95%, 99%. Yield 550 mg.

1d (+/-)-{4-[2-(4-Fluoro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperczin-1-yi}-
acetic acid, hydrochloride

'H NMR (CDCl;3, 500MHz) 0.80 (d, 3H), 1.25 (d, 3H), 2.8-3.0 (m, 2H), 3.08 (m, 1H),
3.4-3.6 (m, 3H), 3.87 (4, 1H), 4.06 (d, 1H), 6.64 (4, 1H), 7.07 (m, 1H), 7.20 (m, 1H),

726 (m, 1H), 7.32 (dd, 2H), 7.54 (dd, 2H), LC-MS (w/z) MH") RT=224 (UV,
ELSD) 95%, 99%. Yield 180 mg.

le (+/-)-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-2-methyl-piperazin-1-yl}-acetic
acid, kydrochloride

LC/MS (m/z) 399.2 (MHY); RT = 2.54; purity (UV, ELSD): 100%, 100%; yield:
10.4 mg.

If (+/)-{4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl]-2-methyl-piperazin-1-yl}-acetic
acid, kydrochloride

LC/MS (m/z) 385.1 (MH"); RT = 2.45; purity (UV, ELSD): 88%, 100%; yield:
11 mg.

Ig (+/-)- 2-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-trans 2,5 dimethylpiperazin-1-
yl}-propionic acid, kydrochloride
LC/MS (m/z) 427.0 (MH"); RT = 2.76; purity (UV, ELSD): 86%, 98%,; yield: 27 mg,

1k  {4-[5-Chloro-2-(4-methoxy-phenylsulfanyl)-phenyl]-2(R)-methyl-piperazin-1-yl}-
acetic acid, hydrochloride '
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'H NMR (DMSO, 500 MHz) 1.40 (d, 3H), 3.16 (m,1H), 3.25-3.48 (m, 4H), 3.63 (m,
1H), 3.75 (m, 1H), 3.80 (s, 3H), 4.15 (4, 1H), 4.30 (d, 1H) 6.55 (d, 1H), 7.02 (d, 2H),
7.13 (dd, 1H), 7.2 (m, 1H), 7.42 (d, 2H)

LC/MS (m/z) 407.3 (MH"); RT = 2.79; purity (UV, ELSD): 95%, 100%; yield:
225 mg.

1l {4-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-2(R),  5(S)-dimethyl-piperazin-1-yl}-
acetic acid, hydrochloride

'H NMR (DMSO-d6, 500 MBz) 0.85 (d, 3H), 1.30 (d, 3H), 2.95 (,1H), 3.05 (m, 2H)
3.53 (d, 1H), 3.60-3.65 (m, 2H), 3.80 (m, 3H), 3.92 (d, 1H), 4.10 (d, 1H), 6.55 (d,
1H), 7.02 (4, 2H), 7.13 (dd, 1H), 7.2 (m, 18), 7.42 (d, 2H)

LC/MS (m/z) 387.3 (MHE"); RT = 2.22; purity (UV, ELSD): 97%, 96.9%; yield:
607 mg.

1j {(4-[5-Chloro-2-(4-methoxy-phenyisulfanyl)-phenyl]-2,2-dimethyl-piperazin-1-yl}-
'H NMR (DMSO0-d6, 500 MHz) 1.58 (s, 6H), 3.20 (s,2H), 3.20-3.60 (br m, 4H), 3.80
(s, 3H), 3.92 (d, 1H), 4.10 (d, 1H), 6.55 (d, 1H), 6.90 (dd, 1H), 6.96 (d, 2H), 7.13 (s,
1H), 7.40 (d, 2H)

LC/MS (m/z) 421.1 (MH"); RT = 2.41; purity (UV, BLSD): 96%, 98%; yield: 1.18 g.

1k {4;[5-G|lm2{4WWahﬂ—pkawhW)-pW]-§-mahylfime-
ylj-acetic acid, kydrochlorids

LC/MS (m/z) 445.1 (MH"); RT = 2.50; purity (UV, ELSD): 88%, 72%; yield: 20 mg.

I {4-[5-Chloro-2-(3-methoxy-phenylsulfanyl)-phenyl]-2(R)-methyl-piperazin-1-yl}-
acetic acid, kydrochloride

'H NMR (DMSO0-d6, 500 MHz) 1.32 (d, 3H), 3.05 (m, 1H) 3.10-3.40 (m, 4H), 3.50-
3.60 (m, 2H), 4.10 (d, 1H), 4.24 (d, 1H), 6.82 (4, 1H), 6.95 (m, 3H), 7.11 (dd, 1H),
7.2 (s, 1H), 7.38 (dd, 1H)

LC/MS (m/z) 407.2 (MH'); RT = 2.41; purity (UV, ELSD): 99.6%, 100.%; yield:
1.26g
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. Am {4-[2-(Biphenyl-4-yloxy)-phenyl]-2-methyl-piperazin-1-yl}-acetic = acid,

hydrochloride

'H NMR (DMSO0-d6, 500 MHz) 7.60 (m, 4H), 7.40 (m, 2H), 7.32 (m, 1H), 6.95-7.20
(m, 6H), 5.00-6.50 (b, 1H), 4.00-4.10 (m, 1H), 3.80-3.90 (m, 1H), 3.20-3.50 (m, 6H),
3.05-3.15 (m, 1H), 1.17 (m, 3H);

LC/MS (m/z) 403.0; RT= 2.45; purity: (UV/ELSD): 96.7% , 99.4; yield: 0.116 g (43
%)

Example 2

2a (+/)-(4-[2-(4-Methyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-yl} -
acetic acid, kydrochloride

A solution of [2-(4-Methyl-phenylsulfanyl)-phenyl]}-trans-2,5-dimethyl-piperazine
(10 mg, 0.03 mmol) and diisopropylethylamine (0.02 mL, 0.11 mmol) was added to
4-{Chloroacetoxymethyllphenoxymethyl polystyrene (100 mg, 0.09 mmol). The
reaction mixture was agitated by shaking overnight at 70 °C. The resin was filtared
off and washed with N,N-dimethylformamide (4 mL), methanol (4 mL) and
dichloromethane (4 mlL). The resin was suspended in a 1:1 mixture of trifluoroacetic
acid and dichlormethane (1.5 mL) and shaken at room temperature for 1 h. The resin
was filtered off and washed with dichloromethane (1 mL). The organic extracts were
collected and evaporated in vacuo. The crude product was purified by preparative LC-
MS.

LC/MS (m/z) 371.1 (MH"); RT = 2.24; purity (UV, ELSD): 100%, 100%; yield:
1.6 mg.

The following compounds were prepared in an analogous fashion:

2b (+/-)-{4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-
yl}-acetic acid, hydrochloride

LC/MS (m/z) 399.0 (MH"); RT = 2.48; purity (UV, ELSD): 98.3%, 100%; yield:
2.2 mg.

PCT/DKD2/00859
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2¢ (+/-)-{4-[2-(2,4-Dimethyl-phenylsulfanyl)-phenyl]-trans-2, 5-dimethyl-piperazin-1-
yl}-acetic acid, hydrochloride
LC/MS (m/z) 385.0 (MH"); RT = 2.37; purity (UV, BLSD): 99.8%, 100%; yield:
4.7 mg.

2d (+/=)-2-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl]-3-methylpiperazin-1-yi}-
propionic acid, hydrochloride

LC/MS (m/z) 386.7 (MH"); RT = 2.14; purity (UV, ELSD): 91.9%, 99.2%; yield:
3.2mg.

2e  (+/-)-{4-[2-(4-Isopropyi-phenylsulfanyl)-phenyl]-piperazin-1-yl}-acetic  acid,
hydrochloride

LC/MS (m/z) 370.8 (MH"); RT = 2.35; purity (UV, ELSD): 89.0.%, 99.9%; yield:
32mg

2f (H-)-2-(4-[2-(4-Methaxy-phenylsulfanyl)-phenyl]-3-methyl-piperazin-1-yl}-
propionic acid, kydrochloride

LC/MS (m/z) 386.7 (MH"); RT = 2.63; purity (UV, ELSD): 91.9%, 99.2%; yield:
32mg.

Pharmacological testing

The compounds of the invention wero tested in a well-recognised and reliable test
meaguring glycine uptake:

PH]}-Glycine uptake

Cells trensfected with the buman GlyT-1b were sceded in 96 well plates. Prior to the
experiment the cells were washed twice in HBS (10 mM Hepes-tris (pH 7,4), 2,5 mM
KC], 1 mM CaCh, 2,5 mM MgSO,,) and pre-incubated with test compound for 6
minutes. Afterwards, 10 nM *H-glycine was added to each well apd the incubation
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_ was continued for 15 minutes. The cells were washed twice in HBS. Scintillation fluid

was added and the Plates were counted on a Trilux (Wallac) scintillation counter.

The test results showed, that the compounds of the invention all showed inhibition
below 2000 nM as ICsy in the above-mentioned assay. Most of the compounds were
between 150nM and 850nM.

Microdialysis experiments in rodents showed that administration of selected
compounds of the invention resulted in an increased concentration of glycine in the
brain. Furthermore, in a rodent model of psychosis, selected compounds of the
invention reversed the symptoms of smphetamine induced hyperactivity.

L1 N
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Claims:

1. A compound represented by the general formula X
(RY),

A (
A

R1),

AR—R,

(R,
I
YisN, Cor CH;
X represent O ot S;
mislor2;
pis0,1,2,3 or 4;
qis0,1lor2;
8is0,1,2 or3;

ris0,10r2;
Q ropresents C, P-OR?, ar =0, whercin R represents hydrogen or Cy.¢-alkyl;

A is OR®, wherein RS represent hydrogen, Cys-alkyl, aryl or aryl-C, ¢-alkyl, wherein
aryl may be substituted with halogen, CF,, OCF3, CN, NO; or C;.¢ alkyl;

AR represents pheny] or a heteraryl;

Each R* individually represents C;.¢-alkyl, Csscycloalkyl or Csg-cycloalkyl-Cy.¢-
alkyl;

The dotted line represents an optional bond;

Bach R’ is independently selected from the group consisting of C.¢-alkyl, or two R’
attached to the same carbon atom may form a 3-6-membered spiro-attached cyclo-
alkyl;
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Bach R?is independently selected from the groups consisting of halogen, cyano, nitro,
Cisalk(enfyn)yl, C;s-alk(en/yn)yloxy, C;.s-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-
Cisalk(en/yn)yl,  halo-C,salk(en/yn)yl,  halo-Cis-alk(en/yn)yloxy, Css
cycloalk(en)yl, Cs-s-cycloalk(en)yl-C) s-alk(en/yn)yl, acyl, Cie
alk(en/yn)yloxycarbonyl, C,.¢-alk(en/yn)ylsulfonyl or -NR’R'° wherein R® and R'
independently represent hydrogem, Cis-alk(en/yn)yl, Cse-cycloalk(en)yl, Css-
cycloalk(en)yl-C;.s all(en/yn)yl or aryl, or R? and R together form a 3-7-membered
ring which optionally contains one further heteroatom;

Bach R? which is substituted on AR, is independently selected from a group
consisting of halogen, cyano, nitro, C).s-alk(en/yn)yl, Cs-elk(en/yn)yloxy, Ci.¢
elk(en/yn)ylsulfimyl, hydroxy, hydroxy-Cis-alk(en/yn)yl, halo-Cy¢-alk{en/yn)yl,
halo-Cy.s-alk(en/yn)yloxy, Css-cycloalk{en)yl, Css-cycloalk(en)yl-Ci-alk(en/yn)yl,
Ci.s-alk(en/yn)ylsulfonyl, aryl, aryl-C¢-alk{en/yn)yloxy, aryl-C;s-alk(enyn)yl, Ci
alk(en/yn)yloxycarbonyl, acyl, -NHCO-Cy.¢-alk(en/yn)yl, -CONR''R" wherein R™
and R' independently represent hydrogen, C.s-alk{en/yn)yl, Cs.s-cycloalk{en)yl, Cs.
s-cycloalk(en)yl-C).s-alk(en/yn)yl or aryl, or R'" and R'? together with the nitrogen to
which they are attached form a 3-7-membered ring which optionally contains cne
further hetercatom;

or NR"R"wherein R' and R' independently represent hydrogen, C; s-alk{en/yn)yl,
Cae-cycloalk(en)yl, Css-cycloalk(en)yl-C;.s-alk(enfyn)yl or eryl; or R' and RY
together with the nitrogen to which they sre attached form a 3-7-membered ring
which optionally contains one further heteroatom;

or two adjacent R? substituents together form a ring fused to the AR, selectsd from the
group consisting of

SRS

wherein Wis O or S, and R’ and R*’ are hydrogen or C,.¢-alkyl:

PCT/DK02/00859

25



15

WO 03/053942 PCT/DK02/00859
M4

or two adjscent R substituents together form a fused heteroaromstic system
containing one or two heteroatoms fused to AR,

or an acid addition salt thereof.

2. The compound according to clsim 1 wherein Y is N.

3. The compounds acocording to any of the above claims wherein X is S.
4. The compound according to amy of the above claims wherein Q is C.

5. The compound according to any of the claims above wherein A is OH.
6. The compound according to any of the claims above wherein p is 1 or 2.
7.'11weompoundmdingmanyoﬂh‘schimubwewhaainmis 1.

8. The compound according to amy of the claims above wherein q is 0.

9. The compound according to any of the claims above whareinris O or 1.

10. The compound according to any of the claims above whereins is 1 or 2.

11. The compound according to amy of the claims above wherein AR represents
phenyl, thiophene, pyridyl, pyrimidyl, thiazolyl, imidazotyl or benzothizolyl

12. The compound according to claims 1- 11 wherein AR is phenyl, r and q are both
0,pislor2,sislor2,ris0crl;mis1,R'is CH;, Ais OH,Qis C, YisN and X is
S.

13. The compound according to claim 12 wherein each R? is independently selected
from halogen, C,_¢-alkoxy or C,.¢-alkyl
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14. The compound according to claim 13 wherein R? is sclected from the group
consisting of Cl, F, OCHj, t-butyl, 2-propyl or methyl

15. The compound according to any of the above wherein R* is CH;.

16. The compound according to claim 1, said compound being
(+-)-{4-[2-(4-Methoxy-phanylsulfeny])-phenyl}-rans-2,5-dimethy]-piperazin-1-y1} -
acetic acid

(#/-)- {4-[2-(4-Chloro-phenylsulfamyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-y1}-
acetic acid

(+-)- {4-[2~(4-tert-Butyl-phenylsalfanyl)-phenyl}-trans-2,5-dimethyl-piperazin-1-yl} -
acetic acid

(+/-)- {4{2-(4-Fluoro-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-y1} -
acetic acid
(+/-)-{4-[2-(4-tert-Butyl-phenylsulfanyl)-phenyl}-2-methyl-piperazin-1-y1} -acetic
acid

(+/-)-{4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl]-2-methyl-piperazin-1-yl}-acetic
acid

(+/-)-2-{4-[2-(4-text-Butyl-phenylsulfanyl)-phenyl]-trans-2,5-  dimethylpiperazin-1-
yl}-propionic acid
{4-[5-Chloro-2-(4-methoxy-phenylsulfanyl)-phenyl]-2(R)-methyl-piperazin-1-yl} -
acetic acid

{4-{2«(4-Methoxy-phenylsulfanyl)-phenyl]-2(R),5(S)-dimethyl-piperazin-1-yl}-acetic
acid
{4-[5-Chloro-2-(4-methoxy-phenylsulfanyl)-phenyl}-2,2-dimethyl-piperazin-1-yl} -
acetic acid

(+-)- {L[S-CMmZ{Lﬁﬂumome&yl—phmle}phmyl}Z—meﬂ:yl—pip:azin—
1-y1}-acetic acid

{4-[5-Chloro-2-(3-methoxy-phenylsulfanyl)- phenyi]-2(R)-methyl-piperazin-1-yl} -
acetic acid

(4/-)-{4-[2-(4-Phenyl-phenyloxy)-phenyl]-2-methy}-piperazin-1-yl} -acetic acid
(+/-)-{4-[2<(4-Methyl-phenylsulfanyl)-phenyl}-trans-2,5-dimethyl-piperazin-1-y} -
acetic acid
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(+/-)-{4-[2-(4-iso-Propyl-phenylsulfanyl)-phenyl)-trans-2,5-dimethyl-piperazin-1-
yl}-acetic acid
(#/-)-{4-[2-(2,4-Dimethyl-phenylsulfanyl)-phenyl]-trans-2,5-dimethyl-piperazin-1-
yl1}-acetic acid

(+--2- {4-{2-{4-tert-Butyl-phenylsulfiny])-pheayl]-3-methy piperazin-1-y1}-
propionic acid

{4-[2-(4-1sopropyl-phenylsulfiny!)-phenyl]-piperazin-1-yl} -acetic acid

(+/-)-2- {4-{2-(4-Methoxy-phenylsulfanyl)-phenyi]-3-methyl-piperazin-1-yI}-
propionic acid

or a pharmaceutically acceptable acid addition salt thereof.

17. A pbarmacentical composition comprising a compound according to claims 1
to 16 or a pharmaceutically acceptable acid addition salt thereof and at least one
pharmaceutically acceptable carrier or diluent.

18. The use of a compound according to claims 1 to 16 or a pharmaceutically
acceptable acid addition salt thereof for the preparation of a medicament for the
treatment of diseases selected from the group consisting of schizophrenia, including
both the positive and the negative symptoms of schizophrenia and other psychoses,
and in the improvement of cognition in conditions where the cognitive processes are
diminished, i.e. Alzheimer’s discase, multi-infarct dementia, AIDS dementia,
Huntington’s disesse, Parkinson's disease, amyotrophbic lateral sclerosis or diseases
wherein the brain is damaged by inner or outer influence, such as tranms to the head
or stroke, and convulsive disorders such as epilepsy, spasticity or myoclonus.

19 A method for the treatment of an illness selected from the group consisting of
the positive and the negative symptoms of schizophrenia, including both the positive
and the negative symptoms of schizophreniz and other psychoses, and in the
improvement of cognition in conditions where the cognitive processes are diminished,
i.e. Alzheimer's discase, multi-infarct dementia, ATDS dementia, Huntinpton's
discase, Parkinson’s disease, amyotrophic latersl sclerosis or discases wherein the
brain is demaged by inner or outer influence, such ag tranma to the head or stroke, and
convulsive disorders such ez epilepsy, spasticity or myoclonus
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in a living animal body, including a human, comprising administering a

therapeutically effective amount of a compound according to claims 1 to 16 or a

pharmaceutically acceptable acid addition salt thereof
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Quantitative Structure-Activity Relationships of
Some Anttbacterial 3-Formylrifamycin SV
N~(4-Substituted phenyl)piperazinoacethydrazones”,
page 1301 - page 1307, page 1303, compound 3g

X WO 9817651 Al (NELRDSEARCH A/S), 30 April 1998 1-19
(30.04.98), claims 1, 12, the examples

m Further documents are Hstnd in the continuation of Bax C. See patent family annex.

"A" ot g e g e of 0 i T o e e S Ty o
domamest Getaing ot e ate of the art {anot considered o &t nck fn emfict M e spptcwicn e
“B" entier spplication ar pateat Wk pultished on of after the ftemationd <) gueumens of particalir relevanos: the clsimad invertion camot be
spe LEng dax comiderad 20wl ar exanot be consldered 1o invalwe an ioventive
m“ﬂ"“w dlhﬂcci!-d.l_il sinp when the domment is takeen alone
e e vied — " o o e e e
“Q" doatment refentag 10 m arsl dslomr, g, mtfbiton or oter o i e o Thare i el Sy s S rbination
the peicrity date dstmed . ‘& -dommant suenber of the sxme pataat Sexlly
Dats of the actual complefion of the intwnational search | Date of maifing of the inteenatiopal search report’
»
8 fopt] 2003 1'S 04 2008
Nameo and mailing address of the ISA/ ) Antherized officer
Swedish Patent Office
Box 5055, 8-102 42 STOCKHOLM Solveig ‘Gustavsson/ED
Focsimile No. +46 8 666 02 86 Telephane No. +46 8 782 25 00

Form PCT/ISAJ210 (second sheet) (uly 1993)



mmu&u SEARCH REPORT ,,m..,;.l applemtion No.

PCT/DK 02700859

C (Contimustion). DOCUMENTE CONSIDERED TO BE RELEVANT

Category®| Citatiqn of documont, with indlestion, whare sppropelatn, of fha relevant passages

Relevant to clsim No.

X STN International, File CAPLUS, CAPLUS accession

no. 1998:366903, Document no. 129:95508,
Yoshitomi Pharmaceutical Industries, Ltd.:
"Preparation and formulation of piperazine
ilg’gzzgves as antipsychotics"; & JP,A2,10152470,

1-19

:
orm PCT, 10 (continmtien of shuat) {Tuly 1598)




MERNAT&AL SEARCH REPORT m application No.
on
(nformution on petent femlly membe™  20/03/03 | PCT/DK 02/00859
Pamnt document Publication Patmt family Publesticn
citad in search report dae mamber(s) duts
W0 9817651 Al  30/04/98 AU 726447 B 09/11/00
AU 4616197 A 15/05/98
CN 1234025 A 03/11/99
z 9901272 A 15/09/99
EP 0934281 A 11/08/99
JP 2001502675 T 27/02/01
Nz 334868 A 23/02/01
K 42499 A 16/05/00
us 6218547 B 17/04/01
us 6503925 B 07/01/03

Form PCT/ISAJA10 (pstant fxmily amnex) (Tuly 1998)



INTERNATIORAL SEARCH REPORT Intemnationn] sppEeation No.
PCT/DRD2/00859

Box I Observations where cartain cialms wers found unsearchebls (Continustion of Mem 1 of first shest)

This intemational search report hes not bew established in respect of certain claims under Asticle 17(2)a) for the following ressons:

1 Claims Noa: 19
bacanse they relate to mbject matter not raquived to be searched by this Anthority, amely:
sea next sheeat

2 [] cleimsNox:
mmmumu&wmubummmwmmd
an axient that no mesningfhl intematinnal sesrch can be carried cut, specifically:

3. [ CleimeNoa:
becanse they sve dependant cialms end are not drafied in acensdamce with the second and thind sentemces of Ruls 6.4(z).

BoxlI  Observations where unity of lnvention i lacking (Cantinnation of ttem 2 of fixst shewt)

This Intemational Searching Antherity foond mitiple irveotions in thiy inteomtional applicetion, ey foflows:

1 Asell additionsl search fisce the this intembionsl eserch all
0 recuined Ware timely paid by the spplicant, sepurt covens

2, As 51l soarcheblo claime eould be searched without efftet justifying an sddificnal fiee, this Axthority did not invits peyment
D of mry additional fee.

3. [] Asonly some of the requivd skdiional sserch fixes wers timely paid by the applicant, this intematiopal search report
covezs cnly those ciafms fixr which fees were prid, specifically cisims Nos.:

4, D No requined additional search foes wers timally paid by the spplicent. Consequently, tris international search repoct is
reatricted to the investion first mentionad in the clims; it is cowered by claims Now.:

Rewmark on Protest [] ThesdSitiona! soarch fies ware scoampenied by the applicant’s protest.
[] Noprotest acenmpaniod fhe peyment of additinnal scarch fies.

Porm PCTREA10 (coptastion of fiyst shest (1)) Qulyi9sg)




INTERNATIONAL SEARCH REPORT . [ eternational spplication No.
PCT/DK02/00859

Claim 19 relates to a method of treatment of the human or animal
body by surgery or by therapy/a diagnostic method practlsed on
the human or animal body/Rule 39.1(iv). Nevertheless, a saarch
has been exacuted for thie claim. The search has been based on
the alleged affects of the compound/composition.

Form PCTARA/210 (oxtrn sheot) (Ruly1998)
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PCT REQUEST 380 WO
Original (for SUBMISSION) - printed on 13122002 12:00:44 PM
LD For recelving Office use only
o1 Intemational Application No.
02 [inmmational Fling Date
03 |Neme of receiving Office and “PGT
Intemational Appiication”
04 |[Form- 01 PCT Request
041 }Prapared ueing PCT-EASY Version 2.92
(updated 01.10.2002)
ﬁ"ﬁm T
The undersigned requests that the
present intamational appiication be
processed according to the Patent
- Coopesation Treety
o5 Office (specifiedbythe  [Danish Patent and Trademark Office
spplicang (RO/DK)
07 |Applicants or agonts flle reference | 389 WO
| Title of Invention BENOEFEARTT .
DERTVNIEVES-
T Applicant
=1 This person Ie: applicant only
12 |Applicant for all designated States except US
-4 Namo - H. LUNDBECK A/S
5 |Address: Ottiliavej 9
DK-2500 Valby—-Copenhagen
Danmark )
8 Staie of nationality DK
-7 Stals of residence DK
-8 Telophone No. +45 36 30 13 11
-9 Facskmiie No. +45 36 44 45 32
W1 | Appiicant andlor inventor
Mi-1-1 | ‘This person Is: applicant and inventor
i-1-2 | Appiicant for US only
Uk-1-4 | Name (LAST, First) SMITH, Garrick, Paul
-5 | Address: Eblehaven 10
DK-2500 Valby
Denmark
#-1-8 | Siate of nationality cB
-1-7 | Stats of residenca DK d




PCT REQUEST

2/5

3BIWO
Original (for SUBMISSION) - printed on 13.12.2002 12:00:44 PM

T2~ [Appilcant andior invertor

-H-2-1 | This parson s applicant and inventor

Wi-2-2 }Applicant for US only

W24 | Name (LAST, First) MIKKELSEN, Gitte

m25 |Address: W SKOVOOWENGET M3
De I: JIyg MAUuERLP

k28 | Stala of nationallty DK

27 | State of residence DK

W3 | Appiicani and/or Inventor

I-3-1 | This person Is: applicant and inventor

32 | Applicent for U8 only

34 | Name (LAST, First) ANDERSEN, Kin

U35 |Address: Ringerbakken 22
DK-2830 Virum
Denmark

3-8 | State of natonaility DX

N3-7 | State of reskdence DK

TE4 | Appiicant andior Inventor

k41 | This person ls: applicant and inventor

42 |Applicant for US only

44 | Name (LAST, First) GREVE, Daniel

H-4-5 | Address: @grholmgada 9, st.tv

) DK-2200 Ksbenhavn N

Denmark

iI4-6 |Stats of nationality DK

lil-4-7 | State of residence DK

TS |Applicant andior Inventor

I5-5-1 | This persons: applicant and inventor

HES5-2 | Appiicant for US only

54 |Name (LAST, First) RORELAND, Thomas

55 | Address: fistergaards Allé 16
DK-2500 Valby
Danmark

58 | Stais of nationality DE

W57 |Stms of residence DK

M6~ |Appiicant andior lnventor

-8-1 | This person la: applicant and inventor

H-8-2 |Appiicant for US only

-84 |Name (LAST, First) WREN, Stephen, P

-85 |Addrasa: 12 ¥Weild Way
Rickmansworth, Hertfordshire WD3 BRW
United Kingdom

68 |Stats of nationaity

1-8-7 | State of reskience
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parentheses sfter the designafion(s)
oconcemead)

Ve

PCT REQUEST 389 WO
Original (for SUBMISSION) - printad on 13.12.2002 12:00:44 PM
v Deaignation of States
"V | Regional Patant AP: GH GM KE LS MW MZ SD SL SZ TZ UG 2M
oy e T oo Teatert. | yM and any other State which is a
parenthesss ofter the desipnations)  |Contracting State of the Harare Protocol
and of the PCT
EA: AM AZ BY KG KZ MD RU TJ ™ and any
other State which is a Contracting State
of the Eurasian Patent Convention and of
the PCT
EP: AT BE BG CBE&LI CY CE DE DK EE ES FI
FR GB GR IE IT LU MC NI, PT SE 8K TR and
any othexr State which is a Contracting
State of the European Patent Convention
and of the PCT
QA: BF BJCF CG CI CM GA GY GW ML MR RE
SN TD TG and any other State which is a
member State of OAPI and a Contracting
State of tha PCT
Va2 | Nallonal Patent AE AG AL AM AT (patent and utility
e e oaon or reatmer®. | molel) AU AZ BA BB BG BR BY BE CA CHELI

CN CO CR CU CZ (patent and utility
model) DE (patent and utility model) DK
(patant and utility model) DM DE EC
(patent and utility model) ES FX (patent
and utility model) GB GD GE GH GM HR HU

ID IL IN I8 JP KE KG KP KR KZ ILC LK LR
LS LT LU LV MA MD MG MK MN MW MX MZ XO
NZ OM PH PL PT RO RU S§C 8D SE 8G SI SK
(patent and utility model) SL TJ T IN
TR TT TZ UA UG US U2 VC VN YU ZA ZM EW

Precautionary Designation Staisment
In addiion o the designations made
under Home V-1, V-2 arxd V-3, the
@pplicant also makss under Rule 4.9(b)

monihs from the priorily date Ja 1o be
regarded as withdrawn by tha applicant

at the explration of that trme Bmit.
Exclusion{s) from precautionary




PCT REQUEST

Vi1

VI-1-1
Vi-1-2
Vi3

——

4/5

Oviginal (for SUBMISSION) - primied on 13.12.2002 12:00:44 PM

Priority clakm of eariler national
spplication

Filing date
Number

Country

PA200101927
DK

20 December 2001 (20.12.2001)

V2

Priority claim of easiler national
application
Flling date

60/342,653
Us

20 December 2001 (20.12.2001)

V21
Vi22
Vi-2:3

it

i

Vi1
Viil-2

viii-3

Swedish Patent Office (ISA/SE)

Number of declarafions

date, io claim the pricrily of the earfier

Mdh‘maﬂyﬁ'lﬁ.

disciosures or excepiions o kck of

Check list

number of shoels

Request (incluting deciaration shests)

Description

31

Claims

6
1
0
43

paper documeni(s) attached

siaciionic fie(s) attached

v

Item{s) VI-1

Diskette

MEIDABL, PETERSEN, John

7n:i.::eot'.o:: of COrg_orato Patents
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PCT REQUEST

Original (for SUBMISSION) - printed on 13.122002 12:00:44 PM

.mmdﬁmww gw_j’.‘\

%21 |Name (LAST, First) SMITH, Gaxrrxick, Paul

X3  [Signature of appiicant, agent o
common represeniative

X31 | Name (LAST, Firat MIRKELSEN, Gitte  (qif [Maihtlt
X4 | Signabure of appiicant, agent or
common represantative
X4-1 | Name (LAST, Firat) ANDERSEN, Kim
RE | Signeture of spplicant, sger of 7
common represeniative

3

1 | Name (LAST, First) GREVE, Daniel &)—jL‘ (/— '

"‘l

[ Signature of applicant, agent or
common reprassntative

%81 | Nama (LAST, First) ROUELAND, Thomas W“—

Sigrature of applicant, agent or
common represeniative

lﬁ !I

Name (LAST, First) WREN, Stephen, P

FOR RECEIVING OFFICE USE ONLY

Date of sciusl receipt of the
purported international application

 Drawings:
10-2-t | Recelved
10-2-2 | Not received

Elf

Comected ste of actual receipt due
to later hut timely recalved papers or
drawings compisting the purported

international appiication

Date of tmely recelpt of the
corrections under PCT Article 11{2)

international Searching Authodty | TSA/SE

[Transmittal of search copy delayed
untll search fes Is paid

999 4

FOR INTERNATIONAL BUREAU USE ONLY

11

-

Date of recelpt of the record copy by
the international Bureau
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. PATENT COOPERATION TREATY chgzoe/‘msa
From the INTERNATIONAL BUREAU & H-

PCT

NOTICE INFORMING THE APPLICANT OF THE

COMMUNICATION OF THE INTERNATIONAL H. LUNDBECK A'S
APPLICATION TO THE DESIGNATED OFFICES Ottilave} 9
DK-2500 Vaby-Copenhagen
(PCT Rule 47.1(c), first sentence) DANEMARK
Daie of mailing({dawmonth/pear)

03 July 2003 (03.07.03)

Applicant's or agent’s filo reference

389 WO IMPORTANT NOTICE
Inlernational application Na. Internations] filing date{dayimonthvyear) Priority dete{daymonth/pear)
PCT/DK02/00859 16 Deoember2002(16.1202) 20 December 2001 (20.12.01)
Applicant

H. LUNDBECK A/S

‘l. Nouu1lethmemm-wMMMMMmmmmmh
following designaled Offices on the date indicated above as the daie of mailing of this notice:

CH, EP, KP, KR, US

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present notice as conclnsive evidence that the comnmnication
ofﬂxemmmumnllpphﬂuonhudﬂynhnplumﬁeﬁmdmhmmﬁmdm-ﬂmmdhmmﬂmhﬂmms
required to be farnished by the applicant to the designated Office(s). -

Mfolhmn;mmdmﬁuhmwmdlhemqnmmﬁ:rMnmmninﬁonulﬁlﬁm:

AEAGAL.AMAPATAUAZBABB.BGBHBYBZ.OA.GNGOOFI.GUOZ.DE.DK.DMDZ.EA. EC, EE,
ES, Fl, GB, GD, GE, GH, GM, HR, HY, ID, IL, IN, IS, JP, KE, KG, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ.NO NZ, OA, OM, PH, PLFTFDHUSGSDSESG.SK.SL,T.].TM,TN TR, TT, TZ, UA, UG,
UZ, VG, VN, YU, ZA, ZM, ZW

ThecommmﬂmlnllbemnmomnloﬂywmlﬁrnqnﬂLm'm-dﬂhn-dourthqﬂhmm
furnish a copy of the intermational spplication (Rule 49.1{a-bis)). -

3. Bnclosed with this notice Is a copy of the international application as published by the Intemnational Buresa on
03 July 2003 (03.07.03) under No. 03/053942

4. TIME LIMITS for fling a demand for International preliminary examination and for entry into the national phase

. ‘The applicable time limit for entering the sational phass will, subject to what is said in the following paragraph, be 30 MONTHS from
the priority date, not only in respect of any elected Office if a demand for intemational preliminary examination is filed before the
expiration of 19 months from the priority date, but also in respect of any designated Office, in the ahsence of filing of such demand, where
Article 22(1) as modified with effect from 1 April 2002 applies in reapect of that desigmted Office, For faxther details, see PCT Gatetts
No. 44/2001 of 1 November 2001, pages 19926, 19932 and 19934, es well as the PCT Newsleter, October and November 2001 and
February 2002 issues.
In practice, time Hmlis other than the 30-month time Amit will continue to apply, for various periods of time, in respect of certain
dasigpated or elected Offices. For regular updates on {he applicabie time Hmits (20, 21, 30 or 31 moaths, or other time limit), Offics by
Office, rcfer wo the PCT Gazette, the PCT Newsletter and the PCT Applican:’s Guide, Volume TI, National Chapiers, all svailable from
WIPO's [nternet site, ot hitp//www.wipo.int/pet/en/index. html
For filing s demand for infernational preliminary examinafion, sco the PCT Applicant’s Gulde, Volams VA, Chapter IX. Oaly sa
epplicant who is & pational or resident of a PCT Contracting State which is bound by Chapier II has the right o file s demand for
intemnational preliminary examination (at present, all FCT Coutracting States are hound by Chapter IT),

It is the spplicanit’s sole responsfhility to moaitor all these time limite

9

The Intemational Bureau of WIPO Authorized officer
34, chemin des Colombettes
1211 Geneva 20, Switzertand Judith Zahra

Facwimile No.(41-22) 740.14.35 Telephone No.(41-22) 33391.11
Form PCT/IB/308 (April 2002)




PCT/DK02/00883

PATENT COOPERATION TREATY XS
From the INTERNATIONAL BUREAU
PCT o
INFORMATION CONCERNING ELECTED
OFFICES NOTIFIED OF THEIR ELECTION H. LUNDBECK A/S
: Ottlliavej 9
(PCT Rule 61.3) DK-2500 Valby-Copenhagen
Denmark

Date of mafling (day/month/yeer)
11 August 2003 (11.08.03)

Applicant’s or agent’s file reference
389 WO IMPORTANT INFORMATION
internationsl application No. Intermnational fiing date (day/month/year} | Priority dete (day/month/ysoar)
PCT/DK02/00859 16 December 2002 (16.12.02) 20 December 2001 (20.12.01)
Applicant

H. LUNDBECK A/S et al

1. The applicant is hereby informed that the International Bureau has, acoording to Article 31(7), natified each of the following
Offices of its election:
EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,Fi,FR,GB,GR,IEAT,LU,MC,NL,PT,SE,S|,SK,
TR

National :AU,BG,CA,CN,DE,GB,ILJP,KP,KR,MN,NO,PL,RO,RU,SK,US

2. The following Offices have waived the requirement for the notification of thelr slection; the natification will be sent to them
by the international Bureau only upon their request:
AP :GH,GM,KE,LS,MW,MZ2,SD,SL,SZ,TZ,UG,ZMZW
EA :AM,AZ BY,KG,KZ,MD,RU,TJ,.TM
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW, ML ,MR,NE,SN,TD, TG
Natlonal :AE,AG,AL,AM,AT,AZ,BA,BB,BR,BY,BZ,CH,CO,CR,CU,CZ,DK,DM,D2 EC.EE,
ES,FI,GD,GE,GH,GM,HR,HU,ID,IN,IS,KE XG,KZ,LC,LK,LR,LSLT,LU,LV,MAMD.MG,
MK, MW,MX,MZ,NZ,0M,PH,PT,SC,SD,SE,SG,SL,TJ,TM,TN,TR,TT,TZ,UA,UG,UZ,VC,VN,
YUZAZM.ZW

3. The applicant is reminded thét he must anter the "national phase” before the expirstion of 30 months from the priority date
befare each of the Offioes listed above. This must be done by peying the national fee(s) and fumishing , if presoribed, a
translation of the international application {Artidle 35{1)(a)), ss well as, where sppliosbie, by fumishing s translation of any
snnexes of the imemational preliminary examination report (Article 38(3)(b) and Rule 74.1).

Some offices have fixed time limits explring later than the above-mentioned tims limit. For detailed information about the

applicable time limits and the acts to be parformed upon entry into the national phasa before a particular Office, ses Volums Il
the PCT Applicant’'s Gulde.

The entry Into the Eurcpean ragional phase Is postponed until 31 months fram the priosity date for sll States designated for
the purposes of obtaining a Eurapesn patent.

The 1B of WIFO Authorized officer:
34, chemin des Colombettes ALl SOLEIMAN
1211 Geneva 20, Switzeriand
Facaimile No. (41-22) 740-1436 Telephone No. (41-22) 338 8664

Form PCTAB/332 (Septamber 1887) 5706818

H
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PATENT COOPERATION TREA.Y N\

From the .
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

PCT
e
Patent Department NOTIFICATION OF TRANSMITTAL OF
9, Otfliavej THE INTERNATIONAL PRELIMINARY
2500 Copenhagen Valby EXAMINATION REPORT
DANEMARK (PCT Rule 71.1)

Date of maliing

(daysinonthyear) 02.08.2003
Applicant’s or agents fie reference
389 WO (MPORTANT NOTIFICATION
Intamational application No. Intamational fillng date (daywinonihear) Priority dale (dawinonthiear)
PCT/DK0200859 16.12.2002 20.12.2001
Appiicant

H. LUNDBECK A/S et al.

1. The applicant is hereby notified that this Intemationa! Preliminary Examining Authority transmits herewith the
into{lnational preliminary examination report and lts annexes, if any, established on the intemational
application.

2. A copy of the report and its annexes, if any, is baeing 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 translation of
the report {but not of any annaxes) and will tranamit such translation to those Offices.

4. REMINDER

The applicant must enter the national phase before each elected Office by performing certaln acts (filing
transiations 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 Interational Bureau with Form PCTAB301).

Where a translation of the international application must be fumished to an elected Office, that translation
must contain a translation of any annexas to the intemational preliminary examination report. It is the
applicant's responsibllity to prepare and fumish such translation directly to each slected Office concemed.

For further details on the applicable time limits and requiremeants of the elected Offices, ses Volume |1 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
ard industrial applicability described in Article 33(2) to (4) merely serve the purposes of internationai
preliminary examination and that “any Contracting State may apply additional 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 disclosure, clarity and support for the claims.

Name and address of ths [ntemational Authorized Officer
profiminary authority:
European Patent Office Bauer-Kober, S
D-80288 Munich
3 Tel. +49 89 238 - 0 Tx: 523856 epmu d Tol. +49 80 2399-8014
Fax +40 89 2300 - 4465

Form PCTAPEA/416 {July 1892)



PATENT COOPERATION TREA <Y

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Applicants or agenfs flie reference See Notification of Tranemitel of Intemational
388 WO FOR FURTHER ACTION ' proprinary Examination Report (Fom PCTAPEAM1E)
international appication No. intsmational fiing dat {dapinornthyser) Priorhy date (day#nonthyear)
PCT/DK02/00859 16.12.2002 20.12.2001
Intsmatianal Patertt Ciagsification (IPC) or both national classification and IPC
CQo7D24104
Appiicant

H. LUNDBECK AS st al.

1.  This International prellminary examination report has baen pruplnd by this Intemationat Preliminary Examining
Authority and Is tranamiited o the applicant according to Aricle 36

2. This REPORT conslsts of a total of 5 sheats, including this cover sheet.

O This report Is also accompanied by ANNEXES, 1.e. sheets of the description, claims andior drawings which have
been amended and are the basis for this report andibor shests contalning rectifications made before this Authority
(ses Rule 70.18 and Saction 607 of tha Administrative Instuctions under the PCT).

These annexes consist of a total of sheets.

3.  This report contains indications relating to the following items:

| B4  Baals of the opinion
I 0O Prodty
Il B Non-estabishment of opinion with regard 1o novelty, Inventive step and indusirial applcabiity
iv 0O Lackof unity of Invention
V E  Reasoned statement under Rule 68.2(a)(K) with regard to naveity, nventive step or industrial applicability;
cliations and explanations supporiing such statement
Vi O Cenaln documents cited
Vil [0 Certain defects In the international application
Vil O  Caertain observations on the interational application
Dats of submission of the demand Data of completion of this report
24.06.2003 02.00.2003
Narme and malling addreas of the inlemational Authorizad Officer
preliminary sxamining authority:
——— European Patent Offics .
Q Tol. +40 80 2399 - 0 Tx: 523656 epmu d Bérillon, L
Fax: +48 B9 2399 - 4485 Telephone No. +49 80 2300-7078

Form PCTAPEA/409 (Covar Sheet) (January 1964)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/DK0200859

l. Basis of the report
1. With regard to the elements of the intamational application {Replacement sheels which have been fumnished to

the receiving
and are not annexed to this report since they do not contain amendmenis (Rules 70.16 and 70.17)).

Office in response to an invitation under Article 14 are refarred to in this report as “originally ffed”

Description, Pages

1-31 as originally filed
Clalma, Numbers
1-19 as originally filed

With regand 1o the ianguage, all the elements marked above were available or fumished to this Authority in the

language in which the Intemational application was flled, unless otherwise indicated under this item.
These slaments were avallable or fumished to this Authority in the following language: , which is:

‘a
0
O

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

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

. With regard to any nucleotide and/or amino acld sequence diaciosed In the intemational application, the

international preliminary examination was carried out on the basis of the sequence listing:

0O oooono

O 0ooO0O

contained in the intemational application in written form.

filed together with the intemational application in computer readable form.
furnished subsequently to this Authority in written form.

fumished subsaquently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure
in the intemnational application as filed has besn fumished.

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

The amendmants have resulted in the cancellation of:

the description, pages:
the claims, Nos.:
the drawings, sheets:

This report has been established as If (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

{Anyn;phcamantshaetconminlngsuahammdmmrs must be refarrad fo under item 1 and annaxed to this
report,

Additional observations, if necessary:

Form PCTAPEA/400 (July 1899)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/DK02/00859

lil. Non-establishment of opinion with regard to noveity, inventive step and Industrial applicabllity

1. The quastions 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 examined in respect of:

O the entire international application,
B claims Nos. 18

because:

& the said intemational application, or the said claims Nos. 19 relate to the following subject matter which
doss not require an intemnational prefiminary examination (specify):

see separate sheet

O the description, claims or drawings (indicate particular elemants below) or said claims Nos. are so unclear
that no meaningtul opinion could be formed (specify):

] the claims, or said claims Nos. are so inadequately supported by the deacription that no meaningful opinion

could be formed.
0 no intemational search report has been established for the sald claims Nos.

2. A meeningful interational preliminary axamination cannct be carled out due to the failure of the nucleotide andbr

rmmo acid sequence listing 1o compiy with the atandard provided for In Annex C of the Administrative
nstructions:

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

V. Reasoned statsment under Article 35(2) with regard to novelty, Inmﬂwohpmlnduﬂrhlappliublmy'

cltations and explanations supporting such statement

1. Siatement
Novelty (N) Yes: Claims 1-18 (y)
No: Claims
Inventive step (IS} Yes: Clalms 1-18 {y)
No: Claims
Industrial applicability (1A) Yes: Claims 1-18 (y)
No: Claims

2. Citations and explanations
see soparate shest

Form PCTAPEA/ 400 {July 1099)
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~ EXAMINATION REPORT - SEPARATE SHEET

Be ftem Il

Claim 19 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 applicability of the subject-matter of this claim (Article

34(4)(a)(i) PCT).
Be ltem V
1  Prior art

D1: JOURNAL OF MEDICINAL CHEMISTRY 1978, p. 1301-1307
D2: WQ09817651
D3: a) CAPLUS DOC. NO. 129:95508, b) JP10152470

2 Novelty (Article 33(2) PCT

2.1 The present piperazine derivatives are novel over those disclosed in D1 and D3 in
view of their X-AR-(R*), substituent.

2.2 The preseni piperazine derivatives are novel over D2 which discloses benzimidazole
derivatives.

3 Inventive step (Article 33(3) PCT

The technical problem underlying the present application lies in the provision of
further glycine transporters inhibitors for the treatment of disorders in the CNS.

Said problem has been allegadly solved by the present compounds of formula ({). For
the purpose of assessing inventive step during the Intemational Preliminary
Examination it is assumed that these compounds indeed act as glycine transporters
inhibitors I.e. solve the above defined technical problem. D2 and D3 which represent
the closest prior art disclose compounds which are equally useful for the treatment
of disorders in CNS but which are not glycine transporters inhibitors. in addition the

Form PCT/Separats Sheet/408 (Sheet 1) (EPO-April 1867)
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INTERNATIONAL PRELIMINARY Intemational application No. PCT/DK02/00859
. EXAMINATION REPORT - SEPARATE SHEET

compounds disclosed therein are structurally quite distinct (see item 2.1). Accordingly
inventive step Is acknowledged for the present application.

4  Industrial applicability (Article 33(4) PCT)

For the assassment of the present claim 19 on the question whether it is industrially
applicable, no unified criteria exist in the PCT Contracting States. The patentability
can also be dependent upon the formulation of the claim. 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 com-
pound for first use in medical treatment and the use of such a compound for th
manufacture of a medicament for a new medical treatment.

Form PCT/Saparale Sheat/400 (Sheet 2) (EPO-Apil 1087)
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TRATAD DEC PERACION DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL
(Articulo 36 y Regla 70 del PCT)

md‘m“ egente o PARA ACTUACIONES Ver notficacin de Transmisién del Reporte de Exarmen
380 WO ADICIONALES Prefminar (Formato PCT/PEA416)
Solicitud Intemacional No. Fecha ds presentacin inemadonal (Fa/MmBs/io) Fecha de prioridad (d/a/mes/afic)
CPT/DK02/00850 16.12.2002 20.12.2001
Clasificacian Intemacdional de Patentss (IPC) o clasiicacion nacional @ IPC
CO7D 241/04
Solicitante

H. LUNDBECK A/S et al.

1.  Este informe de examen preliminar intemacional ha sido preparado por esta Administracidn encargada del
Examen Preliminar Intemacional y se envia al solicitante en concordancia con el articulo 36.

2. [Este INFORME consta de una total de __5 _ hojas, Incluyendo la portada
d Este informe también s acompafia de ANEXQS, esto es documentos de la descripcidn, reivindicaciones
y/o dibujos que han sido corregidos y que son la base de este informe y/o documentos que contienen
rectificacionaa realizadas ants esta Administracion (Ver Regla 70.16 y Secclon 807 de las Instrucciones
Administrativas sagin el PCT)

Estos anexos constan de un total de hojas.

3. Este informe contiene indicaciones relativas a los siguientes aspeactos:

| &  Fundamentos del Informe
I {0 Priordad
] B4 No se establece concepto relativo a la novedad, nivel inventivo y aplicacién industrial
Y [J Carencia de unidad de la invencion
v Declaracién razonada sagudn el articulo 35(2), en relacién con la novedad, nivel inventivo o
aplicacién industrial; citaclones y explicaciones que soportan dicha declaracion
VI {0 Ciertos documentos cltades
Vil [0 Clertos defactos de Ia solicitud interacional
vill O Ciertas observaciones respecto a la solicttud intemacional
Fecha de pressntacion de la demanda Fecha de terminacion de este reporte
24.08.2003 02.08.2003
Nombre y direccion de de Ia autoridad
-:;mdy- phpaiaiied “""“’p eminar Funcionario Autorirado
Oficina E de Patentes .
D.-00Z98 Murlch Bérillén, L
Tel. +49 88 2399-0 Txx 529656 epmu d
Fax +40 89 2300-4485 Teléfona No. +40 89 2309-7078

Formato PCTAIPEA/40@ {portada) (anero 1064)
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INFORME DE EXAMEN

S

Sollcitud internacional No. PCT/DK02/00859

PRELIMINAR INTERNACIONAL

1.

Base del informe

Raespeciv a los elementos de la solicitud Intemnacional {Las hofas de reempiazo que han sido eniregedas a la
Oficina recepiora en respuesta a la invilacidn bejo el Artlculo 14 se refleren en este informe como
“origingimente presentadas” y no se anexan a esie informe ya que ellas no contisnen modificaciones (Regla
70.18 y 70.17).

La descripcldn;
paginas _1 -~ 31 , como se presantaron originaimente

Las relvindicaclones:
nimeros _1- 19 , como ee presentaron originaimente

Raspecio al lenguaje, todos los elementos marcados anteriormente estuviaron diaponibles o fueron enviados a
la Administracién en al lengusje en que ss presentd la sclicitud intemacional, a menos que se (ndique otra cosa
en esta punto.

Estos elementos estuvieron disponibles o fueron enviados a esta Administracién en el sigulents lenguaje
ol cual as:

[0 ellenguaje de la traduccién enviada para propdsitos de la bisqueda intemacional (bajo Regla 23.1  {b)).

O ellengusje de la publicacién de la solicitud Intemacional (bajo Regla 48.3(b)).

O ;Isgn?:as]; 3d)e la traduceién entregada con propdstos del examen preliminar intemaclional (bajo Regla
y .3).

Respecio a cuslquier sscuencia de nucledtide y/o amino dcidas divulgada en la eolicitud intemacional, el
examen preliminar Intermaclonal se llevd a cabo con base en al listado de secuenclas:

contanido en la solicitud Intemaclonal en forma eacrita

presentado junto con |a solicitud intemaclonal en forma legibla por computador

entregado posteriormeante a esta Administracidn en forma legible por computador

La declaracidn de que el listado de secusncias posteriormente entregado no va mds alid de lo divuigado
en la solicitud Intemacional originaimente presentada, ha sido entregada.

La deciaracién de que la Informacién grabada en la forma legible por computador es idéntica al listado de
sacuenclas escritn que se ha entregado.

Las modificaciones han dado como resuitado la cancelacidn de:

la descripcion, paginas .
las relvindicaclones, Nos. |
los dibujoe, pdgina —

Ests reporte ha sldo establecido como sl (parte de) las modificaciones no se hubleran realkzado, ya que
datas han sido conslderadas como una ampliacién de lo Iniclaimente divulgado como se Indica on la Casllla
Suplementaria (Regla 70.2(c)). {Cualquier kofa de reemplazo que contenga dichas modificaciones deberd ser referida
bajo &l puato | y anexada a este Informe)

Observaciones adiclonales, sl son necasarias:

0o

OO0 O 0O OO

a

Formato PCT/IPEA/408 (jullo 1999)



INFORME DE EXAMEN

O

Solicltud internacional No. PCT/DK02/00859

PRELIMINAR INTERNACIONAL

No establecimiento de opinién con respecto a la novedad, nivel Inventivo y
aplicabllidad industrial.

La pregunta de si la Invencién reivindicada parece tener novedad, nivel inventivo (que no sea obvia), o
que sea aplicable industriaiments no ha sido examinada con respecto a:

O la solicitud intemacional completa
B4 las reivindicaciones Nos. _19 |,

Porque

B4 la solicitud Internacional, o las mencionadas relvindicaciones Nos. __19 _ se relacionan con los
sigulentes objetos, los cusles no requieren examen preliminar intemacional (especifique).K

ver hoja separada
[0 |a descripcién, las relvindicaciones o los dibujos (indique los elementos particulares abajo) o las
" menclonadas reivindicaciones Nos. __ son demasiado confusas que no se puede formar
ninguna opinién significativa (especifique):
[0 Ia descripcién, o las mencionadas reivindicaciones Nos. no estidn adecuadamente

soportadas por la deacripcién que no se puede formar ninguna opinién significativa.
[0 no se ha establecido un reporte de bsqueda para ias mencionadas reivindicaciones Nos. ___
No se puda realizar un examen preliminar intemnacional significativo debido a fallas en el listado de
nucledtidos y/o aminodicidos para dar cumplimiento con los estindares del Anexo C de las
Instrucciones Administrativas:
0 Elformato escrito no ha sido suministrado o no cumple con los estandares.
[0 Eiformato de lectura por computador no ha sido suministrado o no cumpie con fos estindares.

Declaraclén motivada segin el Articulo 35(2) en cuanto a la novedad, el nivel Inventivo y la
aplicacién Industrial; citas y explicaciones que apoyan esta declaracién.

Declaracién
Novedad (N) Reivindicaciones 1-19 (si) S
Relvindicaciones NO
Nivel invantivo (NI) Reivindicaclones 1-19 (si) ]|
Relvindicaciones NO
Aplicaclén industrial (Al) Ralvindicaciones 1-18 (si) ]|
Relvindicaciones NO
Cltas y explicaclones

ver hoja aparte
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INF RME DE EXAMEN .
PRELIMINAR INTERNACIONAL Sollcitud internacional No. PCT/DK02/00859

Recuadro Suplementario
(Para ser usado cuando el espacio en alguno de los recuadros anteriores no es suficiente)

Ref. Punto lll

La reivindicacién 19 se relaciona con materia objeto que es considerada por
esta Autoridad como que esta cubierta por las salvedades de la Regla 67.1(iv) del PCT.
En consecuencia, no se va a generar ninguna opinién con respecto de la aplicabilidad
industrial de la materia objeto de dicha reivindicacién (articulo 34(4)(a)(i) del PCT).

Ref. Punto V

1. Arte previo
D1: JOURNAL OF MEDICAL CHEMISTRY 1978, p. 1301 — 1307
D2: WO 9817651
D3: a) CAPLUS DOC. NO. 129: 85508, b) JP 10152470

2. Novedad (articulo 33(2) del PCT

2.1. Los presentes derivados de piperazina son novedosos frente a aquellos
revelados en los documentos D1 y D3 en vista de sus sustituyentes X-AR-(R%)s.

2.2 Los presentes derivados de piperazina son novedosos frente al documento D2
el cual revela derivados de bencimidazol.
3. Nivel Inventivo (articulo 33(3) del PCT

El problema técnico que busca solucionar la presente aplicacibn se basa en la

provision de inhibidores de transportadores de glicina adicionales para el tratamiento de
desordenes en el SNC.
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INFORME DE EXAMEN Solicitud intermacional No. PCT/DK02/00858

PRELIMINAR INTERNACIONAL

Dicho problema ha sido, segun se afirma, resuelto por los presentes
compuestos de la formula (I). Con el fin de evaluar el nivel inventivo durante el Examen
Preliminar Intemacional se asume que dichos compuestos de hecho actuan como
inhibidores de transportadores de glicina, es decir, resuelve el problema técnica arriba
definido. Los documentos D2 y D3 los cuales representan el arte previo mas cercano
revela compuestos los cuales son igualmente utiles para el tratamiento de desérdenes en
SNC pero los cuales no son inhibidores de transportadores de glicina. Adicionalmente, los
compuestos revelados en el mismo son estructuraimente bien distintos (ver punto 2.1). De
acuerdo con lo anterior se reconoce el nivel inventivo a la presente aplicacion.

4, Aplicabilidad Industrial (articulo 33(4) del PCT)

Para la evaluacién de la presente reivindicacion 19 sobre la pregunta si tiene
aplicabilidad industrial, no hay un criterio unificado entre los Estados Contratantes del
PCT. La patentabilidad también puede depender de la formulacion de la reivindicacién. La
OPE (Oficina de Patentes Europea), por ejemplo, no reconoce como industriaimente
aplicable la materia objeto de reivindicaciones para el uso de un compuesto en
tratamiento medico, pero puede permitir, sin embargo, las reivindicaciones para un
compuesto conocido de primer uso en tratamiento medico y el uso de dicho compuesto
para la elaboracién de un medicamento para un tratamiento medico nuevo.

Formato PCT/ IPEA 400 (Recuadro Suplementario) Gulio 1888)
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PCT/DK02/00859
PATENT COOPERATION TREATY

¥

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION OF THE RECORDING
OF A CHANGE H. LUNDBECK A/S
. Ottlliave] 9
{PCT Rule 92bis.1 and R

Administrative Instructions, Section 422) g:nfnSE?lelby-Copanhagon
Date of mailing (day/month/year)

14 July 2003 (14.07.03)
Applicant’s or sgent’s file refarence

989 WO IMPORTANT NOTIRCATION
internationsl appliaation No. intemationsl filing date (day/month/year)

PCT/DK02/00859 16 December 2002 (16.12.02)

1. The following Indications sppeared on record conceming:
[E the applicant the inventor

D the agent

D the common representetive

Name and Address

MIKKELSEN, Gitte
Skovbovaanget 143
DK-2740 Bellerup
Denmark

State of Nationality | State of Residence |
DK DK
ﬁolcphonu No.
" Faozimile No.
Taleprinter No.

2. The international Bureau hereby notifies the applicant that the following change has been recorded conoemning:

4. A copy of this notification has been sent to:
E the receiving Office

D the Imemationai Searching Authorlty
D ths Intemnational Preliminary Examining Authority

D the person E] the name E(] the sddress D the nationality [:I the residence
Name and Address ~ State of Nationality State of Residence
gkng%SEN' (il‘!it:a DK 3] 4
YDOoveange =
DK-2750 Ballerup Telephone No.
Denmark
[ Facsimiie No.
[ Teleprinter No.

3. Further observationa, if neceasary: '

@ the deslgnated Officss concamed
D the elected Offices concerned

The International Bureau of WIPO

34, chemin des Colombettes A. Wittmann-Regls (FAX 338 8970)
1211 Ganeva 20, Switzerland
Facsimile No. {41-22) 338.88.70 Telephone No. (41-22) 338 8033
Form PCTAB/308 (March 1884} 0065747808




PCT/DK02/00859
PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
PCT To:
NOTIFICATION OF THE RECORDING
OF A CHANGE H. LUNDBECK A'S
. Ottiliave] 9
(PCT Rule 92bis.1 and x
Administrative Instructions, Section 422) gfnfnsg)k\lalbv-(:openhngen
Date of maliing (day/month/year)
14 July 2003 (14.07.03)
Applicant’s or sgent’s file referencs
389 WO IMPORTANT NOTIRCATION
internstional application No. international filng date (day/month/year)
PCT/DK02/00859

16 December 2002 (16.12.02)

1. The fullowing indications appeared on record conoeming:

E] tha applicant E the inventor

D the agent

D the common repressntative

Name and Address

ANDERSEN, Kim
Ringerbakken 22
DK-. Virum
Denmark

D the person D the name

2. The International Bureau hereby notifies the applioant that ths following change has besn recorded conceming:
E the address D the natianality

Stats of mlﬁv State of Realdenocs
DK DK
" Telephone No.

Faosimue No.

“Teleprinter No.

[X] the residence

3 Further observations, f necessary:

4. A copy of this notification has been sent to:
[X] the recetving office
D the Imemational Searching Authority
D tha Intemational Preliminary Examining Authority

Name and Address Stats of Nationality State of Resldence
.TAHDFERSEMIE; DK us
emw
Ridgewood, NJ 07450 [ Telsphane No.
United States of America

m

m

[~ Faosimiie No.

Teleprintsr No,

EI the designated Qffices cancerned
D the electsd Offices concemed

The International Bureau of WIPO
34, chamin des Calormbaettes
1211 Goneva 20, Switzeriand

Facsimile No. (41-22) 338.88.70

A. Wittmann-Regils (FAX 338 8970)

Telephone No. (41-22) 338 8033

Form PCT/AB/306 (March 1864)

006747601



PCT/DK02/00859
PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
PCT To:
NOTIFICATION OF THE RECORDING ;
OF A CHANGE H. LUNDBECK A/S
Ottlliave] 9
(PCT Rule 92bis.1 and g
Administrative Instructions, Section 422) g:nﬁ:';v"b’“”""'“‘“
Date of malling (day/month/year)
14 July 2003 (14.07.03)
‘| Applicant's or sgent's fiie reference
389 WO IMPORTANT NOTIFICATION
{nternational apphication No. international filing date (day/month/vear)
PCT/DK02/00859 16 December 2002 (16.12.02)

1. The following indications appesred on record conosrning:

E the applicant @ the Inventor

D the agent

D the common representative

D the person E] the name

Nama and Address ~State of Nationality State of Reaidance
SREVE, Daniel it DK DK
rholmgade 9, st. -
DK- Kgbenhavn N Telephone No
Denmark

2. The Internstional Bursau hereby notifiss the applicant that the following change has besn recorded conceming:

E(] the sddress

Facsimlle No.

'-Tolepdmnr No.

[:I the nationality D the resldence

Name and Addreas

GREVE, Danlel
Kornvsnget 20
DK-3660 Stenlgse
Denmark .

4. A copy of this notification has been sent to:
E the racelving Offlos
[ ] the intematians! Searching Autharity
[[] the interhationsl Preliminary Examining Authority

3. Further observations, if necessary:

State of Nnﬂonlllﬁ
DK

Telsphone No.

State of Residence
DK

Facsimile No,

Teleprinter No.

Dzl the designated Offices concemed
I:l the slectad Offices concemad

[] other:

The intemational Buresu of WIPO Authorized officer
34, chemin des Colombettes A. Wittmann-Regis (FAX 338 8970)
1211 Genova 20, Switzeriand
Facaimile No. (41-22) 338.86.70 Telephone No. {41-22) 338 8033
Form PCTAR/308 (March 1904) 006747900
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PCT/DK02/00859
PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
PCT Tea:
NOTIFICATION OF THE RECORDING
OF A CHANGE H. LUNDBECK A/S
. Ottiliave] 9
(PCT Rule 92bis.1 and X
Administrative Instructions, Section 422) DK-2500 Valby-Copenhagen
Date of mailing (day/month/year)
14 July 2003 (14.07.03)
Applicant's or sgent's fils reference
389 WO IMPORTANT NOTIFICATION
internstional spplication No. Internationsl fling date {day/month/year)
PCT/DK02/00859 16 December 2002 {(18.12.02)
1. The following indications sppeared on record concaming:
BI the applicant E the inventor D the agent D the common representative
Btarraanis An e o =
a S “Te
DK .Va by Telephone No-
Denmark
" Facsimile No.
'Tellpdnhr No.

[:‘ the person

2 Thae International Bursau heraby notifies the applicant that the following change has been recorded concaming:

[X] o address

E] the name
Name and Address

RUHLAND, Thomas
Mgllehusene 15
DK-4000 Roskilde
Denmark

4. A copy of this notification has been sent to:
r_f_| the receiving Office.
|:| the Intemational Searching Authorkty

D the international Preliminary Examining Authority

State of Netionality Stats of Residence
DE DK
Telephone No.

" Facsimile No.

M-

Telaprinter Na.

4. Further observations, if neceasary:

@

m the dasignated Offices concerned
D the elected Offices concerned

D other:

The Intemational Bureau of WIPO
34, chamin dez Colombeites
1211 Genava 20, Switzerland

Facsimile No. (41-22) 338.80.70

Authorized offlcer

A. Wittmann-Regis (FAX 338 8970)

Telsphone No. [41-22) 338 0033

Form PCTABR/308 {March 1884)

005747889
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Derivados de Arlloxifenlio y Arfisulfaniifenilo

La presente Invencién se refiere a nuevos compuestos que son inhibidores
del transportador de glicina y como tales son efectivos en el tratamiento de
trastomos del SNC.

Fundamento de la Invencién

El acido glutdmico es el aminoacido excitatorio principal en el sistema
nervioso central (SNC) de los mamiferos, y actlia a través de dos clases de
receptores, los receptores ionotrépicos y metabotropicos, respectivaments. Los
receptores ionotrépicos de giutamato se dividen en tres subtipos basados en las
afinidades de los agonistas para estos receptores, es decir los receptores del N-
metil-D-aspartato (NMDA), del acldo (R,S)-2-amino—3-khidmxi—5—metilisoxazol—4~
il)propanoico y acido cafnico (o cainato).

El receptor de NMDA contiene sitios de enlace para los compuestos
moduladores como glicinas y poliaminas. La unién de la glicina a su receptor
intensifica la activacién del receptor de NMDA. Dicha activacion del receptor de
NMDA puede ser un blanco potencial para el tratamiento de a esquizofrenia y
otras enfermedades ligadas a la disfuncién del receptor de NMDA. Una activacién
puede lograrse a través de un inhibidor del tmnsporfador de glicina.

La clonacion molecular ha revelado la existencia de dos tipos de
transportadores de glicina, GlyT-1 y GlyT-2, donde GlyT-1 puede sub-dividirse
ademas en GlyT-1a, GlyT-1b y GlyT-1c.

El receptor de NMDA esté bloqll.leado por compuestos como Ia fenciclidina,
que induce un estado sichtico que se asemeja a la esquizofrenia. Del mismo
modo, los antagonistas de NMDA, como la cetamina, Inducen los sintomas
negativos y cognitivos similares a la esquizofrenia. Esto indica que la disfuncién
del receptor de NMDA esta involucrada en la patofisiologla de la esquizofrenia.



El recaptor de NMDA se ha asociado con un nimero de enfermedades,
como el dolor (Yaksh Pain N1989, 37, 111-123), la espasticidad, el mioclono y la
epilepsia (Truong et al. Movement Disorders 1988, 3, 77-87),-de aprendizaje y
memoria (Rison et. al. Neurosci. Biobehav. Rev. 1995, 19, 533-552).

Los antagonistas o inhibidores del transportador de glicina se consideran
altamente beneﬁcibsos en el tratamiento de la esquizofrenia (Javitt WO
97/20533).

Los antagonistas o inhibidores del transporte de glicina podrian ser (tiles
para el tratamiento de los sintomas positivos y negativos de la esquizofrenia y
otras psicosis, y en la mejora de la cognicién en condiciones en las cuales los
procesos cognitivos estdn reducidos, es decir, la enfermedad de Alzheimer, la
demencia por multiples infartos, la demencia por SIDA, la enfermedad de
Huntington, la enfermedad de Parkinson, la esclerosis amiotréfica lateral o
enfermedades en las cuales el cerebro estd dafiado por influencia intema o
externa, como el traumatismo de créaneo o el infarto. Del mismo modo, los
trastornos convulsivos como la epilepsia, la espasticidad o mioclono pueden
beneficiarse con los antagonistas del transportador de glicina.

Los ensayos clinicos realizados con glicina han reportado, Javitt et al. Am.
J. Ps‘.ychiatry 1894, 151, 1234-1236 y Leiderman et. al. Biol.. Psychiatry 1996, 39,
213-215. Se reportd que el tratamiento- con glicina en dosis glevadas mejora los
sintomas de la esquizofrenia. Existe una necesidad de obtener compuestos més
eficientes para el tratamiento de enfermedades asociadas con NMDA.

La presente invencién provee compuestos que son potentes inhibidores del
transportador de glicina y, en consecuencia, son Utiles en el tratamiento de
enfermedades asociadas con la disfuncién de NMDA.

Breve Descripcién de la Invencién

La presente invencién provee compuestos de la formula general |
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Q representa C, P-OR5, o S=0, donde R® representa hidrégeno o C1.¢-alquilo;

A es OR® donde R® representa hidrégeno, Cie-alquilo, arilo, o aril-C..e-alquilo,
donde el arllo puede estar sustituido con halégeno, CFa, OCF3, CN, NOz 6 Cy4
alquilo;

AR representa fenilo o un heteroarilo;

cada R* representa en forma individual Cig-alquilo, Ciecicloalquilo 0 Csg
cicloalquil- Cqg-alquilo;

la llnea de puntos representa un enlace opcional;

cada R', que puede ser idéntico o diferents, se selecciona en forma
independiente del grupo formado por C1.g-alquilo, o dos R' unidos al mismo &tomo
de carbono pueden formar un cicloalquilo unido al espiro de 3-6 miembros;

cada R?, que puede ser idéntico o diferents, se selecciona en forma
independients del grupo formado por halégeno, ciano, nitro, Cig-alqu(en/in)iio,
Cig-alqu(en/in)iloxi, Css-alqu(en/in)ilsulfanilo, hidroxi, hidroxi-Cs.s-alqu(en/in)lio,
halo-Cg-alqu{enfinjilo, halo-Cig-alqu(en/finjiloxi, Csecicloalqu(en)ilo, Css
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cicloalqu(en)ilo-Cys-alqu(en/injilo, acilo, Ciealqu(enfin)iloxicarbonilo, Ci.e
alqu(en/in)ilsulfonilc o -NR®R™ donde R® y R' representan en forma
independiente  hidrogeno, Cig-alqu(enfinjilo, Csecicloalquien)ilo, Cas
cicloalqu(en)ilo-C1.¢-alqu(en/in)ilo, o arilo, o R® y R juntos forman un anillo de 3-7
miembros que contiene en forma opcional un heterodtomo adicional;

cada R, que esta sustituido en AR, puede ser idéntico o diferente, se selecciona
en forma independiente de un grupo formado por haldégeno, ciano, nitro, Ci¢-
alqu(en/injilo, Ci.e-alqu(en/in)iloxi, (f:u-alqu(enlin)ilsulfanilo. hidroxd, hidroxi-C.¢-
alqu(en/in)ilo, halo-C+.¢-alqu(en/in)ilo, halo-C1.g-alqu(en/in)iloxi, Cas
cicloalqu(en)ilo, Cas-cicloalqu(en)ilo-Cse-alqu(en/in)ilo, Cis-alqu(en/in)isulfonilo,
arilo, aril-Cys-alqu(en/injiloxi, aril-Cs.g-alqu(en/in)ilo; Ci.s-alqu(en/in)iloxicarbonilo,
acilo, -NHCO-C,salqu(enin)io, -CONR'R'? en donde R y R%
independientemente  representan  hidrégeno,  Cig-alqu{enfin)ilo, Cas
cicloalqu(en)ilo, Ca cicloalqu(en)ilo-C..¢-alqu{en/in)ilo o arilo, o R'' y R"? junto
con el nitrégeno al cual estdn unidos forman un anillo de 3-7 miembros que
contiene en forma opcional un heteroétomo adicional;

o NR™¥R™ donde R y R™ representan en forma independiente hidrégeno, Ci.¢-
alqu(enlin)ilq. Csscicloalqu{en)ilo, Czs-cicloalqu(en)ilo-Cq¢-alqu{enfin)ilo, o arilo;
o R™ y R" junto con el nitrdgeno al cual estan unidos forman un anillo de 3-7
miembros que contiene en forma opcional un heteroatomo adicional;

o dos sustituyentes R? adyacentes juntos forman un anillo fusionado al anillo de
AR seleccionado del grupo formado por

' R R' .
SN0 '
] "N
. R* . -
donde Wes O, 0 S, yR'y R" son hidrégeno o Cig-alquilo;

o dos sustituyentes R® adyacentes juntos forman un heteroarilo que contiene uno
o dos heteroétomos fusionados al AR;



0 una de sus sales de adicion con acido.

En el caso en que los enteros p, q, r 0 8 sean 0, los sustituyentes son
hidrégeno.

Si Y representa C, la linea de puntos esta presente. La linea de puntos no
esta presente si Y representa N o CH.

La invencion provee un compuesto de férmula | como se indico
anteriormente para usar como medicamento.

La invencién provee una composicién farmacéutica que comprende un
compuesto de férmula | como se indicé anteriormente o una de sus sales de
adicion con acido aceptables para uso farmacéutico y por lo menos un vehiculo o
diluyente aceptable para uso farmacéutico.

La invencion provee el uso de un compuesto de férmula | como se indico
anteiormente o una de sus sales de adicién con &cido aceptables para uso
farmacéutico para la preparacién de un medicamento para el tratamiento de
enfermedades seleccionadas del grupo formado por la esquizofrenia, ya sea los
sintomas positivos como negativos de la esquizofrenia y otras psicosis, y en la
mejora de la cognicidn en condiciones en las cuales estén reducidos los procesos
cognitivos, es decir, la enfermedad de Alzheimer, la demencia por muiltipies
infartos, la demencia por SIDA, la enfermedad de Huntington, la enfermedad de
Parkinson, la esclerosis amiotréfica lateral o enfermedades en las cuales el
cerebro estid dafiado por influencia intema o extema, como el traumatismo de
craneo ¢ el infarto, y trastomos convulsivos como la epilepsia, la espasticidad y el
mioclono.

La invencién provee un método para el tratamiento de enfermedades
seleccionadas del grupo formado por esquizofrenia, incluyendo los sintomas
positivos y los negativos de [a esquizofrenia y otras psicosis, y en la mejora de la

cognicién en condiciones en las cuales los procesos cognitivos estan reducidos,



es decir, la enfermedad de Alzheimer, la demencia por muitiples infartos, la
demencia por SIDA, la enfermedad de Huntington, la enfermedad de Parkinson, la
esclerosis amiotréfica lateral o enfermedades en las cuales el cerebro esti
dafiado por influencia intema o externa, como el traumatismo de créneo o el
infarto, y trastomos convulsivos como la epilepsia, la espasticidad y el mioclono
en un cuerpo de animal vivo, incluyendo un humano, que comprende la
administracién de una cantidad terapéuticamente efectiva de un compuesto de
férmula | como se indicd anteriormente o una de sus sales de adicién con écido
aceptables para uso farmacéutico
Descripcién Detallada de la Invenclién

Una realizacidn preferida de la invencion es aquella en la cual Y es N;

Una realizacién preferida de la invencién es aquelia en la cual X es S;

Una realizacién preferida de la invencién es aquella en la cual Q es C;

Una reallzacién preferida de la invencién es aquella en la cual A es OH;

Una realizacioén preferida de la invencién es aquelia enlacualpes 16 2;

Una realizacién preferida de la invencién es aquella en la cual mes 1;

Una realizacién preferida de la invencién es aquella en la cual q es 0;

Una realizacién preferida de la invencién es aquellaenlacualres 06 1;

Una realizacién preferida de la invencién es aquellaenlacuals es 1 6 2;

Una realizacién preferida de la invencién es aquella en la cual AR es fenilo,
tiofeno, piridilo, pirimidilo, tiazolilo, imidazolilo, o benzotiazolilo;

Una realizacién preferida de lo anterior es aquella en la cual R* es CHy;

Una realizacién preferida de la invencion es aquella en la cual AR es fenilo,
rygsonambos 0,pes162,ses162,res061; mes 1, R' es CH;, A es OH,
QesC,YesNyXesS;

Una realizacién ain mas preferida de lo anterior es aquella en la cual R® se

selecciona en forma independiente de haldgeno, C.g-alcoxi o Cig-alquilo;
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Una realizacién ain més preferida de lo anterior es aquella en la cual R3se
selecciona del grupo formado por Cl, F, OCHg, t-butilo, 2-propenilo o metilo;

Las realizaciones particularmente preferidas de la invencién son aquellas
en las cuales cualquiera de los siguientes:
acido (+/-}{4-[ 2-(4-Metoxi-fenilsulfanil)-fenil]-trans-2,5-dimetil-piperazin-1-il}-
acético
acido (+/-){4-[2-(4-Cloro-fenilsulfanil)}-fenil]-trans-2,5-dimetil-piperazin-1-it}-acético
acido (+/-){4-[2-(4-ter-Butil-fenilsulfanil)-fenil]-trans-2,5-dimetil-piperazin-1-il}-
acético
acido (+/-){4-[2-(4-Fluoro-fenilsuifanil)}-fenil]-trans-2,5-dimetil-piperazin-1-il}-
acético
acido (+/-}{4-[2-(4-ter-Butil-fenilsulfanil)-fenil]-2-metil-piperazin-1-il]-acético
acido (+/-)-{4-[2-(4-iso-Propil-fenilsulfanil)-fenil]-2-metil-piperazin-1-it}-acético
acido (+/-)-2-{4-[2-(4-ter-Butil-fenilsulfanil)-fenil}-trans-2,5-dimetilpiperazin-1-il}-
propidnico
acido {4-[5-Cloro-2-{4-metoxi-fenilsuifanil)}-fenil}-2(R)-metil-piperazin-1-if}-acético
acido {4-{2-(4-Metoxi-fenilsulfanil)-fenil]-2(R),5(S)-dimetil-piperazin-1-il}-acético
acido {4-[ 5-Cloro-2-{4-metoxi-fenilsulfanil)-fenil}-2,2-dimetil-piperazin-1-il}-acético
acido (+/-}-{4-[5-Cloro-2-(4-trifluorometil-fenilsulfanil }-fenil}-2-metil-piperazin-
1-il}-acético
acido {4-[5-Cloro-2-(3-metoxi-fenilsulfanil)-fenif}-2(R)-metil-piperazin-1-il}-acético
acido (+/-}-{4-[2-(4-Fenil-feniloxi}-fenil}-2-metil-piperazin-1-if}-acético
acido (+/-){4-[2-(4-Metil-fenilsulfanil)-fenil]-trans-2,5-dimetil-piperazin-1-il}-acético
acido (+/-)4{4-[2-(4-iso-Propil-fenilsulfanil)-fenil]-trans-2,5-dimetil-piperazin-1-if}-
acético
acido (+/-H{4-[2-(2,4-Dimetil-fenilsulfanit}-fenil]-trans-2,5-dimetil-piperazin-1-il}-
acético



acido (+/-)-2-{4-[2-(4-ter-Butil-feniisulfanil)-fenil}-3-metilpiperazin-1-il}-propidnico
acido {4-[2-(4-lsopropil-fenilsutfanil)-fenill-piperazin-1-il}-acético

Acido (+/-)-2-{4-[2-(4-Metoxi-fenilsulfanil)-fenil]-3-metil-piperazin-1-if}-propi6nico
0 una de sus sales de adicién con Acido aceptables para uso farmacéutico.
Definicién de los sustituyentes

Halégeno se refiere a fidor, cloro, bromo o yodo.

La expresién Cig-alqu(enfin)ilo se refiere a un grupo Cig-alquilo, Coe
alquenilo, o Cag-alquinilo. La expresién C;s-cicloalqu(en)ilo, se refiere a un grupo
Cag-cicloalquilo o cicloalquenilo.

El término Cig-alquilo se refiere a un grupo alquilo ramificado o no
ramificado que tiene desde uno hasta seis atomos de carbono inclusive,
incluyendo, sin carActer limitativo, metilo, etilo, 1-propilo, 2-propilo, 1-butilo, 2-
butilo, 2-metil-2-propilo y 2-metil-1-propilo.

De un modo similar, C2¢ alquenilo y Ca¢ alquinilo, respectivamente,
designan grupos tales que tienen desde dos hasta seis 4tomos de carbono,
incluyendo un enlace doble y un enlace triple, respectivamente, incluyendo, sin
caréacter limitativo, etenilo, propenilo, butenilo, etinilo, propinilo y butinilo.

El término Css cicloalquilo designa un carbociclo monociglico o
heterociclico que fiene. tres hasta ocho &tomos C, incluyendo, sin car&icter
limitativo, ciclopropilo, ciclopentilo, ciclohexllo, etc. |

El término C34 cicloalquenilo designa un carbociclo monociclico o biclclico
que tiene desde tres hasta ocho &tomos C e incluye un enlace doble.

En el tdrmino Css-cicloalqu{en)il-Cy.e-alqu{en/in)ilo, Csa-cicloalqu(enlilo y
Cig-alqu(en/in)ilo son como se los definlé con anterloridad.

Los téminos Cis-alqu(en/injiloxi, Cyg-alqu(en/in)ilsulfanilo, hidroxi-Ci.-
alqu(en/in)ilo, halo-C1.g-alqu(en/in)ilo, halo-C4g-alqu(en/in)iloxi, Cieo



alqu{en/in)ilsulfonilo, etc., designan grupos en los cuales los Ci.g-alqu{en/fin)ilo
son como se los definié con anterioridad.

Como se lo utiliza aqul, el término Ci.s-alqu(en/in)iloxicarbonilo se refiere a
grupos de la fSrmula Cys-alqu{en/in)ilo-O-CO-, donde C,g-alqu{en/in)ilo se definié
con anterioridad.

Como se lo utiliza aqul, el término acilo se refiere a formilo Cse
alqu(en/in)ilcarbonilo, Arilcarbonllo, aril-Cq.g-alqu(en/in)ilcarbonilo, Cas
cicloalqu(en)ilcarbonilo 0 un grupo Csg-cicloalqu(en)il-Cg-alqu(en/in)il-carbonilo.

El término anillo de 3-7 miembros que contiene en forma opcional un
heteroatomo adicional, como se utiliza aqui, se refiere a sistemas de anillo como
1-morfolinilo, 1-piperidinilo, 1-azepinilo, 1-piperazinilo, 1-homoplperazinilo, 1-
imidazolilo, 1-pimolilo, o 1-pirazolilo, todos los cuales pueden estar sustituidos en
forma adiclonal con Cy.g-alquilo.

El témino heteroarilo puede representar anillos monociclicos de 5
miembros como:  3H-1,2,3-oxatiazol, 1,3,2-oxatiazol, 1,3,2-dloxazol,
3H-1,2,3ditiazol, 1,3,2-ditiazol, 1,2,3-oxadiazol, 1,2,3-tiadiazol, 1H-1,2,3-triazol,
isoxazol, oxazol, isotiazol, tlazol, 1H-imidazol, 1H-pirazol, 1H-pirrol, furano o
tiofeno y anillos monociclicos de 6 elementos como 1,2,3-oxatlazina,
1,2,4-oxatiazina, 1,2,5-oxatiazina, 1,4,2-oxatiazina, 1.4,3-oxatiazina,
1,2,3-dioxazina, 1,2,4-dloxazina, 4H-1,3,2-dioxazina, 1,4,2-dloxazina,
2H-1,5,2-dioxazina, 1,2,3-ditiazina, 1.2,4-ditiazina, 4H1,3,2-ditiazina,
1.4,2ditiazina, 2H-1,5,2-ditiazina, 2H-1,2,3-oxadiazina, 2H-1,2,4-oxadiazina,
2H-1,2,5-oxadiazina, 2H-1,2,6-oxadlazina, 2H-1,3,4-oxadiazina, 2H-
1,2 3-tiadigzina, 2H-1,24-tiadlazina, 2H-1,2,5-tiadiazina, 2H-1,2,6-tiadiazina,
2H-1,3,4-tiadiazina, 1,2,3-triazina, 1,2 4-triazina, 2H-1,2-oxazina, 2H-1,3-oxazina,
2H-1,4-oxazina, 2H-1,2-tiazina, 2H-1,3-tiazina, 2H-1,4-tiazina, pirazina, piridazina,
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pirimidina, 4H-1,3-oxatiina, 1,4-oxatiina, 4H-1,3-dloxina, 1,4-dloxina, 4H1,3-ditiina,
1,4-ditiina, piridina, 2H-pirano o 2H-tiina.

El término arilo se refiere a sistemas carboclcllor;s arométicos como fenilo
y naftilo.

Las sales de adici6n con acﬂo de la invencién son, con preferencia, sales
aceptables para uso farmacéutico de los compuestos de la invencién formadas
con &cidos no tdxicos. Los ejemplos de dichas sales orgénicas son aquellas con
acidos maleico, fumérico, benzoico, ascorbico, succinico, oxilico, bls-
metilensalicflico, metansulfénico, etandisulfénico, acético, propidnico, cartarico,
salicllico, cltrico, gluctnico, lactico, mélico, mandélico, cinamico, citracénico,
aspértico, esteérico, palmitico, itactnico, glicélico, p-aminobenzoico, glutamico,
bencensulfdnico y teofilinacético, como también las 8-haloteofilinas, por ejemplo
8-bromoteofilina. Son ejemplificativas de dichas sales inorgénicas aquellas con
acidos clorhidrico, bromhidrico, sulfiirico, sulfamico, fosférico y nitrico.

Ademéds, los compuestos de esta Invencidn pueden existir no solvatados
como también en formas solvatadas con solventes aceptables para uso
farmacéutico como agua, etanol, y similares. En general, las formas solvatadas
se consideran equivalentes a las formas no solvatadas para los fines de esta
invencién,

Algunos de los compuestos de la presente invencién contienen centros
quirales y dichos oompues'rlns existen en forma de isdbmeros (por ¢]., enantibmeros
o diasteroisbmeros). La invencién incluye todos dichos isémeros y cualquiera de
sus mezclas, incluyendo las mezclas racémicas. -

Las formas racémicas pueden resolverse en las antipodas épticas a través
de métodos conocidos, por ejemplo, por separacién de sus sales diasteroméricas
con un dcido Gpticamente activo, y liberacidn del compuesto de amina

Opticamente activo por tratamiento con una base. Otro método para resolver ios
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racematos en las antipodas 6pticas se basa en la cromatografia sobre una matriz
Opticamente activa. Los compuestos racémicos de la presente invencién pueden
resolverse, ademas, en sus antipodas Opticas, por ej., por cristalizacion por
fraccionamiento de las sales d- o |- (tartratos, mandelatos o alfanforsulfonatos).
Los compuestos de la presente invencion también pueden resolverse mediante la
formacion de derivados diasteroméricos.

Pueden usarse los métodos adicionales para la resolucién de isdbmeros
dpticos, conocidos por aquellos expertos en el arte. Dichos métodos incluyen
aquellos que descritos por J. Jaques, A. Collet y S. Wilen en “Enantiomers,
'Racemates and Resolutions”, John Wiley and Sons, New York (1981).

Los compuestos épticamente activos también pueden prepararse a partir
de materiales iniciales épticamente activos.

Composiciones farmacéuticas

Las formulaciones farmacéuticas de la invencibn pueden prepararse a
través de meétodos convencionales en el arte. Por ejemplo: los comprimidos
pueden prepararse con la mezcla del ingrediente activo con adyuvantes ylo
diluyentes comunes y posteriormente se comprime la mezcla en una maquina
convencional para fabricar comprimidos. Los ejemplos de adyuvantes o
diluyentes comprenden: almidén de maiz, almidon de papa, talco, estearato de
magnesio, gelatina, lactosa, gomas, y similares. Puede utilizarse cualquier otro
adyuvante o aditivo utilizado usualmente para dichos fines como colorantes,
saborizantes, preservantes, etc, con la salvedad de que sean compatibles con los
ingredientes activos.

Las soluciones para inyecciones pueden prepararse por disolucién del
ingrediente activo y los posibles aditivos en una parte del solvente para inyeccion,
con preferencia, agua estéril, ajustando la solucién hasta el volumen deseado,

esterilizando la solucién y llenandola en ampollas o frascos ampollas apropiadas.
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Puede agregarse cualquier aditivo apropiado utilizado convencionalmente en el
arte, como agentes que brindan tonicidad, preservantes, antioxidantes, etc.

Las composiciones farmacéuticas de esta invencién o aquellas que se
fabrican de acuerdo con esta invencién pueden administrarse a través de
cualquier via apropiada, por ejemplo, por via oral en forma de comprimidos,
capsulas, polvos, jarabes, eic., o por via parenteral en forma de soluciones para
inyeccién. Para preparar dichas composiciones, pueden usarse métodos
conocidos en el arte, y puede utilizarse cualquier vehiculo, diluyente, excipiente u
otro aditivo aceptable para uso farmacéutico utilizados normalmente en el arte.

Convencionalmente, los compuestos de la invencién pueden administrarse
en una forma de dosificacion-unitaria que contiene dichos compuestos en una
cantidad de aproximadamente 0,01 hasta 100 mg. La dosis diaria total esta
comprendida usualmente en el rango de aproximadamente 0,05 - 500 mg, y con
mayor preferencia aproximadamente 0,01 hasta 50 mg del compuesto activo de la
invencién.

Los compuestos de la invencién se preparan a través de los siguientes
métodos generales:

Alquilacién de una amina de férmula Il con un agente de alquilacién de

RY), _AR— (R?),
Hm’ 1 LYg‘A

(R*),

formula lii

(R2),
(1) ()

L es un grupo saliente apropiado como halégeno o tosilato. Los

sustituyentes AR, R-R*, Y, Q, X; A, m, p, q. I, y s son como se los definié con
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anterioridad. La reaccion se realiza nomalmente en un solvente apropiado como
etanol, N.N-dimetifoormamida o acetonitriio que contiene una base inorganica
como carbonato de potasio o cesio o una base orgénica como N-etil
diisopropilamina a una temperatura elevada de 40-120°C. Los compuestos del
férmula | en los cuales Q es carbono y A es OR® donde R® es hidrégeno pueden
prepararse a partir de los comrespondientes ésteres COOR® donde R® es un
polimero insoluble o Cz-alquilo, arilo o aril-Cys-alquilo. La transformacién puede
realizarse en condiciones basicas, por ejemplo, usando hidréxido de sodio acuoso
en un solvente alcohdlico o condiciones &cidas para que R® sea un grupo butiio
terciario o un polimero insoluble.

Los compuestos de férmula Il pueden prepararse a través de cualquiera de
las siguientes reacciones:

a) Transformacién quimica de un compuesto con férmula IV

(R1), H;

[y
*

H \y. .
\_Hm (Rz)q

v

donde R', R%, m, p, q, X, Y, y Z son como se describieron con anterioridad, en el
correspondiente compuesto de diazonio, y posteriormente la reaccién con un
compuesto HX-AR-(R%),, donde AR, X, R® y s son como se los defini6 con
anterioridad.

b) Una sintesis quimica como se muestra en el esquema |
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PRy
FeCp

c|ﬂmq .
®Y, Rt
@)j~| AV : )" 6(@. HX-AR—{F,

AL — G

AR—(Ra). AR——(R’).
(n

Esquema |
donde AR, R', R%, R?, s, m, P. Q. Y X son como se los definié con anterioridad y S
representa el soporte sélido.

c)  Una sintesis quimica como se muestra en el esquema Il donde Xes OeY

es N.
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Br

oH (R%)—AR—B(OH), O‘AR

— R,

(R?),

(R,
o ®,

]EIJ?

(R (RY)
WA AR ol AR

W\@ — WQ

(Rz)q (Rz)q
Esquema ll

d) Una transformacién quimica de un compuesto de férmula V

e,
(R?),
\'

donde R% R? X, s, y q son como se los describié con anterioridad y G es un

atomo de bromo o yodo con un compuesto de férmula Vi
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(R,

/TN
PG-N, _.NH

Nt

V1

donde R, m y p son como se los definié con anterioridad.
e) Deshidratacion y en forma opcional y simultanea desproteccion de un

compuesto de fdrmula Vil

Q(Rs}_
(RY),
H
RN
m (R,
VI _

donde R', R%, R?, X, m, p, q ¥ s son como se los describié con anterioridad y R es
tanto un atomo de hidrégeno como un grupo BOC.

f) Hidrogenacion QEI enlace doble en un compuesto de férmula Vil

N
(R'),
m (R%),
v

_donde R', R% R?, X, m, p, q y s son como se los describié con anterioridad.

g) Desoxigenacion y desproteccién de un compuesto de fdrmula Vil
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Q(Rﬁl,‘

Sl OH

m (R

VIl

donde R', R4, R?, X, m, p, q y s son.como se los describié con anterioridad y R es
tanto un atomo de hidrégeno como un grupe BOC.

La diazotacién seguida de reaccién con un compuesto HS-Ar-(R’). de
acuerdo con el método a) se realiza a través del agregado de la sal de diazonio
de la comrespondiente anilina a una solucién de sal de sodio de un tiofenilo en
agua que contiene una suspension de cobre. El material inicial de fdrmula IV se
prepara como se define a continuacién. Un derivado de fluoronitrobenceno se
reacciona con un derivado de piperazina en un solvente como DMF, NMP u otro
solvente aprético dipolar que contiene una base organica como frietilamina para
obtener el derivado de ortonitrofenilpiperazina. El grupo nitro se reduce luego
usando procedimientos estadndar conocidos por aquellos expertos en el arte para
dar el materiat inicial de fém;ula Iv.

Para los derivados de 2,5-dimetilpiperazina, la N-Bencil-2(R).5(S)
dimetilpiperazina se prepard de acuerdo con procedimientos conocidos en la
literatura (Aicher et al J. Med. Chem. 2000, 43, 236-249). La N-Bencil-2(S),5(R)-
dimetilpiperazina se preparé de acuerdo con la solicitud de patente WO 00/71535.

La secuencia de reaccién en el método b) se prepara de acuerdo con los
meétodos descritos en la solicitud de patente WO 01/49681. Las diaminas son
tanto las disponibles en el mercado como sintetizadas a través de métodos
conocidos por los quimicos expertos en el arte. Los complejos férricos, como el

hexafluorofosfato de 1°%1,2-diclorobencen-n®-ciclopentandienilhierro(ll) y los
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analogos sustituidos se sintetizan de acuerdo con procedimientos conocidos en
la literatura (Pearson et al. J. Org. Chem. 1996, 61, 1297, 1297-1305) o se
sintetizan a través de métodos conocidos por los quimicos expertos en el arte.

El material inicial en el método c) se preparar a través del acoplamiento de
un orto bromofenol con un acido aril bordnico apropiado o éster de boronato en un
procedimiento conocido en la literatura (Evans et al, Tet. Left, 1998, 39, 2947-
2940). El bromuro de biariléter resultante luego se acopla usando catlisis con
paladio a una piperazina protegida donde el grupo protector puede ser
nomalmente, aunque no exclusivamente, un derivado de terbutoxicarbonilo
(BOC) o benciloxicarbonilo (CBZ) y el grupo protector (PG) se quita luego por
disociacion con &cido por ejemplo usando cloruro de hidrégeno en un solvente
alcohélico para la eliminacién del grupo BOC o hidrogendlisis catalitica en el caso
de un CBZ eliminado para dar los intermediarios de férmula Il donde X es O e Y
es N. Los métodos generales para la eliminacién de los grupos protectores
apropiados se describen en el libro de texto Protective Groups in Organic Sintesis
T. W. Greene y P. G. M. Wuts, Wiley Intersciance, (1991) ISBN 0471623016.

La reaccién de un compuesto de férmula V con una diamina de formula Vi
" en el método d) se realiz6 de un modo similar al que se describe en Nishiyama et
al. Tetrahedron Letf. 1998, 39, 617-620. EI material inicial de f6rmula VI se
preparé en un modo similar al que se describe en Schopfer et al. Tetrahedron
2001, 57, 3069-3073.

La reaccién por deshidratacién y la simultdnea desproteccién opcional de
un compuesto de formula VIi en el método e) se realizé de un modo similar al que
se describe en Palmer et al J. Med. Chem. 1997, 40, 1982-1989. El| material
inicial de férmula VIl se prepard a partir de un compuesto de férmula Vil en el cual

R es un grupo BOC por desproteccién con &cido clorhidrico en metanol. Los
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compuestos de férmula VIl pueden prepararse como se describe en Palmer et al.
J. Med. Chem. 1997, 40, 1982-1989.

La reduccién del enlace doble de acuerdo con el método f) se realiza en
general por hidrogenacion catalltica a baja presidn (<3 atm.) en un aparato de
Parr, o con el uso de agentes reductores como diborano o derivados hidrobdricos
como se produce in situ a partir de NaBH,, en 4cido trifluoroacético en solventes
inertes como tetrahidrofurano (THF), dioxano y éter dietilico.

La deshidrogenacién de los intermediarios alcohdlicos terciarios de formula
VIl en el método g) donde R es un grupo BOC, se realizd a través de una
reduccién de Barton modificada en un modo similar al que se describe en Hansen
et al. Synthesis 1999, 1925-1930. Los alcoholes terciarios intermediarios se
prepararon a partir de los comespondientes 1-bromo-fenilsulfanilbencenos
sustituidos en forma apropiada o los come.spondientes éteres por intercambio de
metal-halégeno seguido del agregado de un electréfilo apropiado de férmula IX en
un modo similar al que se describe en la literatura por reaccidn de ios tiofenoles
sustituidos en forma apropiada con los arilyoduros sustituidos en forma apropiada
de acuerdo con Schopfer and Schlapbach Tetrahedron 2001, 57 3069-3073 Bates
et al., Org. Leit. 2002, 4, 2803-2806 v Kwong et al. Org. Letf. 2002, 4, (en
imprenta). Los correspondientes 1-bromo-fenoxibencenos sustituidos se
prepararon como se describe en Buck et al. Org. Lefl. 2002, 4, 1623-16268. La

eliminacioén de! grupo BOC se-realizé por métodos estandar conocidos en el arte.
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Ejemplos
Métodos Generales

Los datos analiticos de CL-EM se obtuvieron en un instrumento PE Sciex
APl 150EX equipado con fuente lonSpray {(Asperjado I6nico) y un sistema
Shimadzu LC-8A/SLC-10A LC. Columna: una columna C18 de Waters Symmetry
de 30 X 4,6 mm con un tamaiio de particulas de 3,5 pm; Sistema solvente: A =
agua / acido trifluoroacético (100:0,05) y B = agua/ acetonitrilo/ acido .
trifluoroacético (5: 95: 0,03); Método: elucién con gradiente lineal con 90% de A a
100% de B en 4 min. y con una velocidad de flujo de 2 mL/ min. La pureza se
determind por integracién de la traza UV (254 nm) y ELSD. Los tiempos de
retencion (RT) se expresan en minutos.

La purificaciébn por EM-CL preparativa se realizé en el mismo instrumento.
Columna: YMC ODS-A de 50 X 20 mm con un tamafio de particula de 5 pm;
Método: elucién con gradiente lineal con 80% de A a 100% de B en 7 min. y con
una velocidad de flujo de 22,7 mL/min. La recoleccién de fracciones se realizd
por deteccion de ES de flujo intermitente.

Los espectros de 'H RMN se registraron a 500,13 MHz en un instrumento
Bruker Avance DRX500 o a 250,13 MHz en un instrumento Bruker AC 250. Como

solventes se usaron cloruro de metileno deuterado (99,8%D), cloroformo
. (99,8%D) o dimetil sulféxido (99,8%D). Se usé TMS como esténdar de referencia
intema. Los valores de desviacion quimica se expresaron en valores en ppm.
Las siguientes abreviaturas se utilizaron para la multiplicidad de sefiales de.RMN:

s = singulete; d = doblete, t = triplete, q = cuarteto, qui = quinteto, h = hepteto, dd
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= doble doblete.- dt = doble triplete, dq = doble cuarteto, it = triplete de tripletes, m
= mufltiplete y b = singulete amplio.

Para la cromatografia por intercambio de iones, se usd el siguiente
material: columnas SCX (1' g) de Varian Mega Bond Elut®, Chrompack cat. No.
220776. Antes de usar, las columnas SCX se pre-acondicionaron con solucién al
10% de acido acético en metanol (3 mL). Para la descomplejacion por irradiacion,
se usd una fuente de luz ultravioleta (300 W) de Philipps. Como soportes
poliméricos iniciales para la sintesis de fase sélida, se usé resina de Wang (1,03
mmol/g, Rapp-Polymere, Tuebingen, Alemania.

Preparacién de los intermediarios de férmula IV
2-(3-Metilpiperazin-1-il)fenilamina

Se disolvié 2-Fluoronitrobenceno (7,1 g, 50 mmol) en DMF (100 mL} que
contenlia trietilamina (10 g, 100 mmol) y se colocd bajo atmésfera de nitrdgeno. A
la reaccién se agregd 2-metilpiperazina (5,0 g, 50 mmol). La reaccién se calent6
hasta 80°C durante 16 horas. La reaccién se dej6é enfriar hasta la temperatura
ambiente antes de reducir el solvente hasta la mitad del volumen a/ vacio.
Acetato de etilo (200 mL) y agua helada (250 mL) se agregaron a la solucién y el
producto se extrajo con éter dietilico.(2 X 200 mL). La fase acuosa se saturd con
cloruro de sodio y se extrajo con acetato de etilo (2 X 200 mL). Las fases
organicas se combinaron, se lavaron con salmuera saturada, se secaron sobre
sulfato de magnesio, se filtraron y el filtrado se concentré al vaclo. El producto
(10,5 g) se disolvié en etanol (250 mL). Se agregd catalizador de paladio sobre
carbon (10% p/p, 2,2 g) a la solucién y la solucién se hidrogend en un aparato de
Parr a 3 bar durante 3 horas. La solucién se filtré y se evapord para dar el
producto de anilina. Rendimiento (8,0 g, 83%)

Los siguientes intermediarios se prepararon de un modo anélogo:

2-(3,5-Dimetilpiperazin-1-il)fenilamina
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2-(3,3-Dimetilpiperazin-1-il)fenilamina
4-Metoxi-2-(3-metilpiperzin-1-il)fenilamina
2-(2(S),5(R)-Dimetilpiperazin-1-il)fenilamina

La 2(R),5(S)-Dimetil-1-N-bencil-piperazina (6,0 g, 29 mmol) se disolvié en
dimetitformamida (100 mL), y trietilamina (6,4 mL, 44 mmol) y la mezcla se coloco
bajo nitrégeno. A la solucién se agregé 2-flucro-nitrobenceno ( 3,5 mL, 31 mmol).
La reaccion se calenté a 100°C durante 72 horas .La solucidn se evaporé af vaclo
y se disolvié nuevamente en acetato de etilo (100 mL). La solucién luego se lavd
con solucion saturada de bicarbonato de sodio (100 mL) y solucién saturada de
salimuera (100 mL). La fase orgénica separada se secd sobre sulfato de
magnesio, se filtrd y el filtrado se evapord al vaclo. El producto bruto se purifico
luego a través de cromatografia flash, eluyendo con acetato de
etilo/metanol/trietiiamina 85:10:5. El producto (8,2 g) se disolvid en etanol (250
mL). Se agreg6 catalizador de paladio sobre carbén (10% p/p, 2,2 g) a la solucién
y la solucién se hidrogené en un aparato de Parr a 3 bar durante 3 horas. La
solucién se filtrd y se evapord para dar el producto de anilina. Rendimiento (5,2 g,
87%)
Los siguientes intermediarios se prepararon de un modo analogo
2-(2(R), 5(S))-Dimetilpiperazin-1-il)fenilamina
4-Cloro-2-(3,3-dimetil piperazin-1-il)fenilamina

La 2,2-Dimetilpiperazina (9,558, 84 mmol) se disolvié en dimetilformamida
(140 mL). A la solucidn se agregé trietilamina (12,07.mL, 83,6 mmol) y la reaccion
se colocd bajo atmdsfera de nitrégeno. La solucién se calentd hasta 80°C y se
agregd 4-Cloro-2-fluoro-nitrobenceno (13,5 g, 76 mmol) como una solucién en
dimetilformamida (35 mL). La reaccién se agitd a 40°C durante 16 horas. El
solvente se quitd al/ vaclo y el residuo se disolvid en etanol (250 mL). Se -

agregaron cloruro de amonio (28 g) y polvo de zinc (17 g). La reaccion se hirvid a
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reflujo a 80°C durante 1 hora y luego se dejé agitar a 40°C durante 72 horas. La
reaccion se filtré luego y el filtrado se evapor$ al vaclo. El sélido luego se lavé
con acetato de etilo y luego una pequefia cantidad de metanol- Rendimiento:
16,04 g, 88%
Los siguientes intermediarios se prepararon de un modo anélogo
4-Cloro-2-+(3 -(R)-melil piperazin-1-il) fenilamina
4-Cloro-2-(3 -(S)-metil piperazin-1-il) fenilamina
Preparacién de los intermediarios de férmula Il a través del método a
1-[2-(4-Clorofenilsulfanil)fenil]-3-metilpiperazina
La 2-(3-Metilpiperazin-1-il)fenilamina (0,96 g,~5 mmol) se disolvié en agua

(30 mlL) que contenia &cido sulfirico concentrado (0,28 mL, 5,2 mmol), la
solucion se enfrié hasta 0°C y se agregé nitrito de sodio (0,36 g, 5,2 mmol). La
reaccion se agitd durante 30 minutos antes de ajustar el pH de la reaccién hasta
un pH 7 con acetato de sodio. La solucién de sal de diazonio se agregd luego
gota a gota a una solucién de 4-clorotiofenol en NaOH 2 M (4 mL) que contenla
una suspension de cobre (0,3 g, 5 mmol). Luego de agregar, la mezcla se calenté
hasta 60°C durante 30 minutos antes de dejar enfriar hasta la temperatura

ambiente y se agregd acetato de etilo (10 mL). La mezcla se filtr6 y la fase
| organica se separd. La fase acuosa se extrajo con acetato de etilo (2 X 10 mL).
Los extractos orgéanicos combinados se secaron sobre sulfato de magnesio, se
filtraron y se evaporaron al vacl/o. El producto bruto se purificdé a través de
cromatografia flash usando gel de sllice, eluyendo con acetato de etilo
/metanol/amoniaco 96:3:1. El producto puro se aislé como un aceite incoloro.
Rendimiento (0,18 g ,11%) 'H RMN (CDCls, 500 MHz) 1,12 (d, 3H); 2,6-2,72 (br
m, 2H); 3,03,15 (m, §H); 6,9 (m, 2H); 7,08 (d, 1H); 7,15 (m, 1H); 7,25-7,35 (m,
4H); EM (MH+) 319,1.

Los siguientes compuestos se prepararon de un modo anélogo:
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1-[2-(4-Cloro fenilsulfanil)fenil]-3, 5-dimetilpiperazina

(+/)-(4-[2-(4-Metoxi fenilsulfanil) fenil]-trans-2,5-dimetil piperazina
(+/-)-(4-[2-(4-Cloro fenilsulfanil) fenilj-Ltrans-2,5-dimetil piperazina
(+/-)-(4-[2-(4-ter-Butil fenilsulfanil) fenil]-trans-2,5-dimetil piperazina
(+/-)~(4-[2-(4-Fluoro fenilsulfanil) fenil]-trans-2,5-dimetil piperazina
(+/)-4-[2-(4-ter-Butil fenilsulfanil) fenil]-2-metil piperazina

(+/-)-4-[2-(4-iso-Propil fenilsulfanil) fenil]-2-metil piperazina

4-[5-Cloro-2-(4-metoxi fenilsulfanil) fenil]-2(R)-metil piperazina

4-[2-(4-Metoxi fenilsulfanil) fenil]-2(R), 5(S)-dimetil piperazina

Preparacion de los intermediarios |l de acuerdo con el método b donde A
representa un polimero insoluble

Preparacién de complejos de hierro

hexafluorofosfato de n‘-‘!,2—Diclombencen—n5-ciclopentadienilhieno(ll)

Se suspendieron ferroceno (167 g), tricloruro de aluminio anhidro (238 g) y

aluminio en polvo (24 g) en 1,2-diclorobenceno (500 mL) y se calentaron hasta
.80°C en una atmésfera de nitrdgeno durante 5 h con agitacién intensiva. La
mezcla se enfrid6 hasta la temperatura ambiente y se agregé agua (1000 mL)
cuidadosamente en pequefias porciones mientras se enfriaba en un bafio de
hielo. Se agreg6 éter dietilico (500 mL), y la mezcla se agité a temperatura
ambiente durante 30 minutos. La mezcla se extrajo con éter dietilico (3 x 300 mL).
La fase acuosa se filtrd, y se agregd hexafluorofosfato de amonio acuoso (60 g en
50 mL agua) en pequefias porciones con agitacién. El producto se dejé precipitar
a temperatura ambiente. Luego de 3 horas el precipitado se eliminé por filtracién,
se lavd intensivamente con agua y se secd al vaclo (50°C) para dar 81 g (21%)
del compuesto del titulo como un polvo amarillo claro. 'H RMN (DsDMSO): 5,29
(s. 5H); 6,48 (m, 2H); 7,07 (m, 2H).

Preparacion de aminas adheridas a pollestireno
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4-[(Piperazin-1-il)carboniloximetilffenoximetil poliestireno

4-[(4-Nitrofenoxi)carboniloximetiljfenoximetil poliestireno (267 g, 235 mmol)
se suspendi® en N,N-dimetiformamida anhidra (2 L). Se agregaron N-
metilmorfolina (238.,0 g, 2,35 mol) y piperazina (102,0 g, 1,17 mol) y la mezcia se
agitd a temperatura ambiente durante 16 h. La resina se eliminé por filtracién y se
lavé con N,N-dimetilformamida (2 X 1 L), tetrahidrofurano (2 X 1 L), agua (1 X 500
mL), metanol (2 X 1 L), tetrahidrofurano (2 X 1 L) y metanol (1 X 1 L). Finalmente,
la resina se lavo con diclorometano (3 X 500 mL) y se sécd al vaclo (25°C, 36 h)
para obtener como rendimiento una resina casj incolora (240,0 g).
Las siguientes diaminas adheridas a poliestireno se prepararon en forma analoga:
4-[(2,5-Dimetilpiperazin-1-il)carboniloximetillfenoximetil poliestireno
4-[(3-Metilpiperazin-1-il)carboniloximetillifenoximetil poliestireno
Preparacién de hexafluorofosfatos de n°-aril-n’°-ciciopentadienithierro(ll)
hexafluorofosfato de 4-{(4-[n°-(2-Clorofenil)-n’-ciclopentadienithierro(il)Jpiperazin-
1-il}carboniloxirnetil)-fenoximetil poliestireno

£l 4-[(Piperazin-1-il)carboniloximetififenoximetil poliestireno {1151 g, 92
mmol) se suspendi® en tetrahidrofurano anhidro (1,6 L), y se agregd
hexafiuorofosfato de nP-1,2-diclorobencen-n’ciclopentadienilhierro(ll), (76,0 g,
184 mmol) seguido de carbonato de potasio (50,9 g, 368 mmol). La mezcla de
reacciéon se agitdé a 60°C durante 16 h. Luego de enfriar hasta la temperatura
ambiente, la resina se elimind por filtracion y se lavé con tetrahidrofurano (2 X
500 mL), agua (2 X 250 mL), tetrahidrofurano (2 X 500 mL), agua (2 X 250 mL.),
metanol (2 X 250 mL), diclorometano (2 X 250 mL) y metanol (2 X 250 mL).
Finalmente, la resina se lavd con diclorometano (3 X 500 mL) y se secd al vaclo
(25°C, 36 h) para obtener como rendimiento una resina naranja oscuro (142 g).
Los siguientes complejos de hierro adheridos a poliestireno se prepararon en

forma analoga:
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hexafluorofosfato de 4-({4-[n°-2-(-Clorofenil)-n’~ciclopentadienilhierro(li)J-
2,5-dimetilpiperazin-1-il)carboniloximetil)fenoximetil poliastireno

hexafluorofosfatc  da  4-{({4-[n°-(2-Clorofenil)-n°~ciclopentadienilhierro(l)}-3-
metilpiperazin-1-il)carboniloximetil)fenoximetil poliestireno

Preparacién de orto<{arilsulfanil)fenil piperazinas
(+/-)-1-[2-(4-Metilfenilsulfanil)fenil]-trans-2,5-dimetilpiperazina:

A una solucién de 4-metiltiofenol (1,4 g, 9,8 mmol) en una mezcla a 1:1 de
tetrahidrofurano/dimetilformamida (5 mL), hidruro de sodio (7.4 mmol, 60% en
aceite mineral) se agregd cuidadosamente a temperatura ambiente (Precaucion:
Generacién de hidrogeno). La mezcla se agitd durante un adicional de 30 min
después de cesar la generacion de hidrégeno. Posteriormente, se agregd
hexafluorofosfato de 4~{{4-[n®-(2-cloro-fenii}-n®-ciclopentadienilhierro(il)}-trans-
2,5-dimetil-piperazin-1-il}carboniloximetii)fenoximetil poliestireno (3.5 g, 245
mmol) y la mezcla se agitd a 55°C durante 6 h. Luego de enfriar hasta |a
temperatura ambiente, la resina se eliminé por filtraciébn y se lavé con
tetrahidrofuranc (2 X 50 mL), tetrahidrofurano/agua (1:1) (2 X 50 mL),
N,N-dimetilformamida (2 X 50 mL), agua (2 X 50 mL), metanol (3 X 50 mL),
tetrahidrofurano (3 X 50 mL), y posteriormente con metanol y tetrahidrofurano
(cada 50 mL, 5 ‘ciclos). Finalmente, la resina se lavé con diclorometano (3 X 50
mL) y se secd al vaclo (25°C, 12 h) para obtener como rendimiento una resina
naranja oscuro. La resina obtenida de este modo y una solucién 0,5 M de 1,10-
fenantrolina en mezcla a 3:1 de piridina/agua (20 mL) se coloc6 en tubo reactor
transparente-claro. La suspensién se agitd por rotacién bajo irradiaciéon con luz
visible durante 12 h. La resina se filtrd y se lavd con metanol (2 X 25 mL), agua (2
X 25 mL) y tetrahidrofurano (3 X 25 mL) hasta que las soluciones de lavado
fueron incoloras (aproximadamente 5 ciclos) y el procedimiento de iradiacion se

repitio hasta que la eliminacién de complejos estuvo completa (aprox. 5 ciclos).
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Luego de completar la eliminacion de complejos, la resina se lavé con
diclorometano (3 X 25 mL) y se saod; al vaclo (25°C, 12 h) para obtener una
resina mamén claro. 3,7 g (24 mmol) de la resina obtenida de este modo se
suspendieron en una mezcla a 1:1 de Acido trifluoroacético y diclorometano (2
mlL) y agitado a temperatura ambiente durante 2,5 h. La resina se eliminé por
filtracion y se lavé con diclorometano (5 X 0,5 mL). Luego de la evaporacién del
fitrado de los solventes volatiles a/ vaclo, se obtuvo un aceite naranja. El
producto bruto se purificé por CL preparativa-EM y posteriormente a través de
cromatografla con intercambio de iones.
CUEM (m/z) 313,2 (MH+), RT = 2,17; pureza (UV, ELSD): 87,1%, 98,7%;
rendimiento: 47,8 mg (6%).
Las siguientés arilpiperazinas se prepararon en forma analoga:
(+/-)-1-[2-(4-Isopropilfenilsulfanil)fenil]-trans-2,5-dimetilpiperazina
(+/-)-1-[2-(2, 4-Dimetilfenilsulfanil)fenil]-trans-2,5-dimetilpiperazina
(+/)-1-[2-(4-Tertbutilfenilsulfanil)fenil]-trans-2,5-dimetil piperazina
(+/)-1-[2(4-Metoxifenilsulfanil)fenil]-2-metil piperazina
(+/)-1 -[2-(4-Isopmpilfenilsulfaniﬂferiil]— piperazina
Preparacién de los Intermediarios de férmula Ill donde A es un polimero
insoluble
4-[CloroacstoximetilJfenoximetil poliestireno

Se suspendi6 -Resina de Wang (10 g, 10,3 mmol) en diclorometano (100
mL) y se enfrié hasta 0°C. Se agregé diisopropiletiamina (9 mL, 52 mmoal). Se
agregd cloroacetilcloruro lentamente. La mezcla de reaccién se agitdé a 0°C
durante 30 min y luego se dejé calentar hasta la temperatura ambiente. La
mezcla de reaccion se agitd a temperatura ambiente durante 16 h. La resina se

eliminé por filtracidn y se lavd con N,N-dimetiformamida (3 X 100 mL),
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diclorometano (2 X 100 mL), dimetilformamida (3 X 100 mL) y diclorometano (2 X
100 mL) y se secd al vaclo (25°C, 16 h).
La siguiente resina se prepard de un modo anélogo:
4-{2-Cloropropioniloximetilffenoximetil poliestireno
Preparacién de los intermediarios Il a través del método ¢
4-(2-Bromo fenoxi)-bifenilo

Una mezcla de 2-bromofenol (2,08 g, 12 mmol), acido 4-bifenilborénico
(4.75 9. 24 mmol), Cu(OAc)2 (2,20 g, 12 mmol) y trietilamina (6,1 g, 60 mmol) en
dioxano (100 mL) se agitd durante 48 h. La mezcla en bruto se evaporé sobre gel
de sllice y se purificé a través de cromatografia en columna eluyendo con acetato
de etilo/heptano 1:9. Rendimiento: 0,73 g (19%). '"H RMN (CDCly, 500 MHz) 7,65
(m, 1H) 7,55 (m, 4H), 7,43 (m, 2H), 7,257,38 (m, 2H), 7,00-7,08 (m, 4H); MS(m/z):
325,1.
(+/)-1-[2-(Bifenil-4-iloxi)fenil]-3-metil piperazina

Una mezcla de 4-{2-bromo-fenoxi)-bifenilo (0,73 g, 2,25 mmol), rac-2-
metilpiperazina (0,285 g, 0,285 mmol), Pdxdbas (0,022 g, 1% mol), fao—binap
(0,043 g, 3% mol) y NaOBut (0,300 g, 3,12 mmol) en tolueno anhidro (15 mL)
bajo argbn y agitada a 90°C durante la noche. Luego de enfriar hasta la
temperatura ambiente la mezcla se filtra y se evapora sobre gel de sllice y se
purificd a través de cromatografla en columna eluyendo con acetato de
etilo/heptano a 1:2. Rendimiento: 0,264 g (34%). 'H RMN (CDCl,, 500 MHz) 7,55
(m, 2H), 7,49 (m, 2H), 7,38 (m, 2H), 7,27 (m, 1H), 7,10 (m, 1H), 6,90-7,00 (m,
SH), 3,30-3,35 (m, 2H), 2,88 (m, 1H), 2,62-2,80 (m, 3H), 2,30-2,40 (m, 1H)
1,60-2,00 (br, 1H), 0,99 (d, 3H); EM (m/z): 345,1.
Preparaclén de los compuestos de la invencién

Ejemplo 1
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la &cido (+/)-{4-[2-(4-Metoxifenilsulfanil) fenil]-trans-2,5-dimetil piperazin-1-
il}-acético, clorhidrato

La 4-[2-{4-Metoxifenilsulfanil)-fenil]-trans-2,5-dimetil-piperazina (0,5 g, 1,5
mmol) y N-etildisopropilamina (0,315 mL, 1,8 mmol) se disolvié en acetonitrilo (10
mL) y se colocd bajo atmésfera de nitrégeno. Se agregé bromoacetato de etilo
(0,19 mL, 1,7 mmol) y la mezcia se agitd a temperatura ambiente durante 16
horas. A la mezcla se agregé luego una pequefia cantidad de gel de sllice y el
solvente se evaporb al vacio. El producto, absorbido sobre gel de sfilice, se vertié
sobre un cartucho de sllice y se eluyé con diclorometano/heptano/acetato de etilo
(60:35:5). El éster se aisl6 de las fracciones relevantes como un aceite claro (300
mg, 48%). El éster se disolvid luego en etanal (10 mL) y se agregd NaOH 2N (5
mL). La reaccién se agitd durante 16 horas a temperatura ambiente. La reaccién
se evapord al vaclo y el residuo se disolvid en acetato de etilo (50 mL). Se agregd
HCI 2N (15 mL) y las fases se separaron. La fase acuosa se extrajo huevamente
con acetato de etilo (2 X 50 mL). Las fracciones orgénicas combinadas se
secaron (MgSQ,), se filtraron y se evaporaron. El residuo se disolvi6 en una
pequefia cantidad de diclorometano, precipitado por el agregado de heptano y el
solvente se quitd a/ vaclo. Rendimiento (280 mg, 100%). 'H RMN (CDCly, 500
MHz) 0,87 (d. 3H), 1,35 (d, 3H), 3,04 (m, | H), 3,12 (m, 2H), 3,6 (m, 3H), 4,11 (d, |
H), 4,31(d, 1 H), 3,81 (s, 3H), 6,5 5 (d, 1 H), 7,02 (d, 2H), 7,13 {dd, 1 H), 7,2 (m, 1
H), 7,42 (d, 2H) , CL-EM (m/z) (MH)+ 387 .4 RT = 2,22 (UV, ELSD) 98%, 97%
y los siguientes compuestos se prepararon de un modo analogo:
1b é4cido (+/)-{4-{2-(4-Clorofenilsulfanil}fenilj-trans-2,5-dimetilpiperazin-1-ifjacético,
clorhidrato
'H RMN (CDCl,, 500 MHz) 0,80 (d, 3H), 1,28 (d, 3H), 2,92-3,18 (m, 3H), 3,64 (m,
3H), 4,06 (d, 1H), 4,29 (d, 1H), 6,78 (d, 1H), 7.12 (t. 1H), 7,26 (m, 2H), 7,50 (m,
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4H), CL-EM (m/z) (MH+) 391,2 RT = 2,43 (UV, ELSD) 99%, 99%. Rendimiento
420 mg.

1 ¢ 4&cido (+-)-{4-[2-(4-ter-Butilfenilsulfanil)fenii]-trans-2,5-dimetilpiperazin-1-
if}-acético, clorhidrato

'H RMN (CDCls, 500 MHz) 0,76 (d, 3H), 1,01 (d, 3H), 1,30 (s, 9H), 2.4-2,6 (m,
2H), 2,9-3,0 (m, 3H), 3,28 (m, 1 H), 3,32 (d, 1 H), 3,48 (d, 1 H), 6,65 (d, 1 H), 7,01
(t. 1 H), 7,13 (t, 1H), 7,24 (d, 1H), 7,39 (d, 2H), 7,47 (d, 2H), CL-EM (m/z) (MH+)
412,9 RT = 2,70 (UV, ELSD) 95%, 99%. Rendimiento 550 mg.

1d écido (+/-)-{4-[2(4-Fluoro fenilsulfanil) fenil]-trans-2,5-dimetilpiperazin-1-if}-
acético, clorhidrato

'H RMN (CDCl3, 500 MHz) 0,80 (d, 3H), 1,25 (d, 3H), 2,8-3,0 (m, 2H), 3,08 (m,
1H), 3,4-3 ,6 (m, 3H), 3,87 (d, 1 H), 4,06 (d, 1 H), 6,64 (d, 1 H), 7,07 (m, 1 H), 7,20
(m, 1 H), 7,26 (m, 1H), 7,32 (dd, 2H), 7,54 (dd, 2H), CL-EM (m/z) (MH+) RT =
2,24 (UV, ELSD) 95%, 99%. Rendimiento 180 mg.

1e dcido (+0-{4-[2-(4-ter-ButiIfanilsulfanil)fenil]-2-metilp}perazin-1-il}-acético.
clorhidrato

CL/EM (m/z) 399,2 (MH+); RT = 2,54; pureza (UV, ELSD): 100%, 100%;
rendimiento: 10,4 mg.

1f dcido  (+/)-{4-[2-(4-iso-Propilfenilsulfanil)fenil]-2-metilpiperazin-1-il}-acético,
clorhidrato

CL/EM (m/z) 385,1 (MH+); RT = 245; pureza (UV, ELSD): 88%, 100%;
rendimiento: 11 mg.

1g écido (+/-)-2-{4-[2-(4-ter-Butilfenilsulfanil)fenil]-trans-2,5-dimetilpiperazin-1-
il}propiénico, clorhidrato

CLEM (m/z) 427,0 (MH+); RT = 2,76; pureza (UV, ELSD): 86%. 98%:
rendimiento: 27 mg.
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1 h ‘&cido {4-[5-Cloro-2-(4-metoxifenilsulfanil)fenil]-2(R)-metilpiperazin-1-il}-
acético, clorhidrato

'H RMN (DMSO, 500 MHz) 1,40 (d, 3H), 3,16 (m,1H), 3,25-3,48 (m, 4H), 3,63 (m,
1 H), 3,75 (m, 1 H), 3,80 (s, 3H), 4,15 (d, 1 H), 4,30 (d, 1 H) 6,55 (d, 1 H), 7,02 (d,
2H), 7,13 (dd, 1 H), 7,2 (m, 1 H), 7.42 (d, 2H)

CUEM (m/z) 407,3 (MH+), RT = 2,79; pureza (UV, ELSD): 95%, 100%;
rendimiento: 225 mg.

1 i acido {4-[2-(4-Metoxifenilsulfanil)fenil]-2(R),5(S)-dimetilpiperazin-1-il}-acético,
clorhidrato

"H RMN (DMSO-dg, 500 MHz) 0,85 (d, 3H), 1,30 (d, 3H), 2,95 (t,1H), 3,05 (m, 2H)
3,53 (d, 1H), 3,60-3,65 (m, 2H), 3,80 (m, 3H); 3.92 (d, 1H), 4,10 (d, 1H), 6,55 (d, 1
H), 7,02 (d, 2H), 7,13 (dd, 1 H), 7.2 (m, 1 H), 7,42 (d, 2H)

CUEM (m/z) 3873 (MH+); RT = 2,22, pureza (UV, ELSD): 97%, 96,9%;
rendimiento: 607 mg.

1j dcido {4-[5-Cloro-2-(4-metoxifenilsulfanil)fenil]-2,2-dimetilpiperazin-1-if}-acético,
clorhidrato

'H RMN (DMSO-ds, 500 MHz) 1,58 (s, 6H), 3,20 (s,2H), 3,20-3,60 (br m, 4H),
3.80 (s, 3H), 3,92 (d, 1H), 4,10 (d, 1H), 6,55 (d, 1H), 6,90 (dd, 1H), 6,96 (d, 2H),
7,13 (s, 1 H), 7,40 (d, 2H)

CLEM (n/z) 421,19 (MH+); RT = 2,41; pureza (UV, ELSD): 96%, 98%;
rendimiento: 1,18 g.

1k dcido {4-[5-Cloro-2-(4-trifluvorometilfenilsulfanil)fenil]-2-metilpiperazin-1-
il}-acético, clorhidrato

CUEM (m/z) 4451 (MH+); RT = 2,50; pureza (UV, ELSD):. 88%, 72%;
rendimiento: 20 mg.

11 dcido {4-[5-Cloro-2-(3-metoxifenilsulfanil)fenil]-2(R)-metilpiperazin-1-il)-acéfico,
clorhidrato
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'H RMN (DMSO-dg, 500 MHz) 1,32 (d, 3H), 3,05 (m, 1H) 3,10-3.40 (m,-4H), 3,50-
3,60 (m, 2H), 4,10 (d, 1H), 4,24 (d, 1H), 6,82 (d, 1H), 6,95 (m, 3H), 7,11 (dd, 1H),
7.2 (s, 1H), 7,38 (dd, 1H)
CU/EM (m/z) 407,2 (MH+); RT = 2,41; pureza (UV, ELSD): 99,6%, 100.%;
rendimiento: 1,26 g
1m &cido {4-[2(Bifenil4-iloxi)fenil]-2-metilpiperazin-1-il}-acético,
clorhidrato
'H RMN (DMSO-ds, 500 MHz) 7,60 (m, 4H), 7,40 (m, 2H), 7,32 (m, 1H), 6,95-7,20
(m, 6H), 5,00-6,50 (br, 1H), 4,004,10 (m, 1H), 3,80-3,90 (m, 1H), 3._20-3.50 (m,
6H), 3,05-3,15 (m, 1H), 1,17 (m, 3H);
CL/EM (m/z) 403,0; RT = 2,45; pureza: (UV/ELSD): 96,7% , 99.4; rendimiento:
0,116 g (43
Ejernplo 2
2a dcido (+/)-{4-[2-(4-Metilfenilsulfani)}fenil]-trans-2,5-dimetilpiperazin-1-il)-acético,
clorhidrato

Una solucién de [2-(4-Metil-fenilsulfanil)-fenil]-trans-2,5-dimetil-piperazina
(10 mg, 0,03 mmol) y diisopropiletiiamina (0,02 mL, 0,11 mmoal) se agreg6 a
4-[Cloroacetoximetillfenoximetil poliestireno (100 mg, 0,09 mmol). La mezcla de
reaccion se agitd por agitacion durante la noche a 70°C. La resina se eliminé por
filtracibn y se lavd con N,N-dimetiformamida (4 mL), metanol (4 mL) y
diclorometano (4 mL). La resina se suspendié en una mezcla a 1:1 de acido
trifluoroacético y diclorometano (1,5 mL) y se agité temperatura ambiente durante
1 h. La resina se eliminé por filtracién y se lavé ooﬁ diclorometano (1 mL)._Los
extractos organicos se recolectaron y se evaporaron al vacio. El producto bruto
se purificd por CL preparativa -EM.
CUEM (m/z) 371,14 (MH+); RT = 2,24; pureza (UV, ELSD): 100%, 100%;
rendimiento: 1,6 mg.
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Los siguientes compuestos se prepararon de un modo analogo:
2b dcido (+l-)-{4-(2-(4-iso-Propilfenilsulfanil)fenil]4rans-2,5-dimetil piperazin-1-
if}-acético, clorhidrato
CUEM (m/z) 399,0 (MH+); RT = 2,48; pureza (UV, ELSD): 98,3%, 100%;
rendimiento: 2,2 mg. -
2c 4cido  (+/-){4-[2-(2,4-Dimetilfenilsulfanil)fenil]-trans-2,5-dimetilpiperazin-1-
il)-acético, clorhidrato
CUEM (m/z) 3850 (MH+); RT = 2,37; pureza (UV, ELSD): 99.8%, 100%;
rendimiento: 4,7 mg.
2d  é&cido (+-)-2-{4-[2-(4-ter-Butilfenilsulfanii)fenil]-3-metilpiperazin-1-il)-
propiénico, clorhidrato
CL/EM (m/z) 386,7 (MH+); RT = 2,14; pureza (UV, ELSD). 91,9%, 99,2%;
rendimiento: 3,2 mg.
2e  A4cido (+/-)-{4-[2-(4-Isopropilfenilsulfanil)fenil]-piperazin-1-if}-acético,
clorhidrato
CL/EM (m/z) 370,8 (MH+); RT = 2,35; pureza (UV, ELSD): 89,0.%, 99,9%;
rendimiento: 3,2 mg.
2f  &cido (+/-)-2-{4-[2-(4-Metoxifenilsulfenil)fenil]-3-metilpiperazin-1-il)-
propiénico, clorhidrato
CL/EM (m/z) 386.7 (MH+); RT = 2,63; pureza (UV, ELSD): 81,9%, 99,2%;
rendimiento: 3,2 mg.
Pruebas Farmacolbgicas

Los compuestos de la invencién se evaluaron en una prueba reconocida y
confiable que mide la captacién de glicina:
Captacién de [3H]-Glicina

Células transfectadas con la GlyT-1b humana se sembraron en placas de

96 receptaculos. Antes del experimento, se lavaron las células dos veces en HBS
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(Hepes-tris 10 mM (pH 7,4), KC! 2,5 mM, CaCl, 1 mM, MgSO, 2,5 mM,) y se pre-
incubaron con compuesto de prueba durante 6 minutos. Luego, se agregd
3H-glicina 10 nM a cada recepticulo y la incubacién se continué durante 15
minutos. Las células se lavaron dos veces en HBS. Se agregé fluido para
cintilacion y se realizd el recuento de las placas sobre un contador de cintilacion
Trilux (Wallac).

Los resultados de la prueba mostraron que los compuestos de la invencion
mostraron en su totalidad inhibicion inferior a 2000 nM como Icso.en el ensayo
mencionado anteriormente. La mayoria de los compuestos fueron de entre 150
nM y 850 nM.

Los experimentos por micro didlisis en roedores mostraron que la
.administracién de los compuestos seleccionados de la invencién produjeron una
concentracién mayor de glicina en el cerebro. Ademas, en un modelo de psicosis
de roedores, los compuestos seleccionados de la invencién revirtieron los

sintomas de la hiperactividad inducida por anfetaminas.
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IC ES
Habiendo as! especiaimente descrito y determinado la naturaleza de la presente
invencién y la forma como la misma ha de ser llevada a la préactica, se declara
reivindicar como de propiedad y derecho exclusivo.
1. Un compuesto representado por la formula general |
(R,

A J\ (R1)F ~AR— (R%),
g @ .
e,

Yes N, C, o CH;

X representa O, 0 S;

mes162;

pes0,1,2,364;

qes0,162;

s§8s0,1,2,43;

res0,162;

Q representa C, P-OR5, o $=0, donde R® representa hidrégeno o C,.¢-alquilo;

A es OR® donde R® representa hidrdgeno, Cyg-alqullo, arilo, o aril-Cqs-alqullo,
donde el arilo puede estar sustituido con halégeno, CF3, OCF3, CN, NOz 6 Ci¢
alquilo;

AR representa fenilo o un heteroarilo;

cada R* representa en forma individual Cis-alquilo, Csgcicloalquilo 0 Cye
cicloalquil- C4¢-alquilo;

ia linea de puntos representa un enlace opcional,
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cada R', que puede ser idéntico o diferente, se selecciona en forma
- independiente del grupo formado por Cy.¢-alquilo, o dos R unidos al mismo atomo
de carbono pueden formar un cicloalquilo unido al espiro de 3-6 miembros;

cada R? que puede ser idéntico o diferente, se selecciona en forma
independiente del grupo formado por halégeno, clano, nitro, Cye-alqu(enfin)ilo,
Cig-alqu(en/in)iloxi, Cis-alqu(en/in)ilsulfaniio, hidroxi, hidroxi-Ci.g-alqu{en/in)ilo,
halo-Cyg-alqu(enfin)ilo, halo-Cig-alqu{enfinjiloxi, Css-cicloalqu(en)ilo, Cas-
cicloalqu(en)ilo-C,¢-alqu(enfin)ilo, acilo, Cig-alqu(en/in)iloxicarbonilo, Ci.s
alqu(en/in)ilsulfonilo o -NR?R™ donde R® y R representan en forma
independiente  hidrégeno, Cigalqu(enfinjilo, Cse-cicloalqu(en)iio, Cas
cicloalqu(en)ilo-C1.¢-alqu{envin)ilo, o arilo, o R® y R* juntos forman un anillo de 3-7
miembros que contiene en forma opcional un heterodtomo adicional;

cada R?, que esta sustituido en AR, puede ser idéntico o diferents, se selecciona
en forma independiente de un grupo formado por halégeno, ciano, nitro, Ci.s-
alqu{en/in)ilo, Csg-alqu(en/in)iloxi, Cs-alqu(en/in)ilsulfanilo, hidroxi, hidroxi-Ci.e-
alqu{en/in)ilo, halo-Cyg-alqu(en/in)ilo, halo-C4.¢-alqu{en/in)iloxi, Cae
cicloalqu{enjilo, Css-cicloalqu(en)ilo-Cig-alqu{enfin)ilo, Ci.e-alqu(en/in)ilsulfonilo,
arilo, aril-Cs.e-alqu(en/in)iloxi, aril-Css-alqu(en/in)ilo; Cg-alqu{en/in)iloxicarbonilo,
acilo, -NHCO-Cigalqu(enfin)ilo, -CONR'™R'> en donde R y R¥
independientemente  representan  hidrdgeno, Cig-alqu(en/in)ilo, Cae-
cicloalqu(en)ilo, Cs cicloalqu(en)ilo-C1g-alqu(en/in)ilo o arilo, o R™ y R junto
con el nitrégeno al cual estdn unidos forman un anillo de 3-7 miembros que
contiene en forma opcional un heteroatomo adicional;

o NR¥R" donde R'™ y R™ representan en forma independiente hidrégeno, Cs.¢-
alqu(en/injilo, Cse-cicloalqu{en)ilo, Css-cicloalqu(en)ilo-Ci.g-alqu(en/in)ilo, o arilo;
o R™ y R" junto con el nitrégeno al cual estan unidos forman un anillo de 3-7
miembros que contiene en forma opcional un heteroatomo adicional;

o dos sustituyentes R? adyacentes juntos forman un anillo fusionado al anillo de

AR seleccionado del grupo formado por
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/\S" /v><: A § X
SR Sy ] \:jr ] .

donde Wes O, 0 S, y R'y R" son hidrdgeno o Cyg-alquilo;

o dos sustituyentes R® adyacentes juntos forman un heteroarilo que contiene uno
o dos heteroatomos fusionados al AR;

o una de sus sales de adicién con écido.

2, El compuesto de acuerdo con la reivindicacién 1, en el cual Y es N.

3. El compuesto de acuerdo con cualquiera de las reivindicaciones que
anteceden, en el cual X es S.

4. El compuesto de acuerdo con cualquiera de las reivindicaciones que
anteceden, en el cual Q es C.

5. El compuesto de acuerdo con cualquiera de las relvindicaciones que
anteceden, en el cual A es OH.

6. El compuesto de acuerdo con cualquiera de las reivindicaciones que
anteceden, enelcualpes 16 2.

7. El compuesto de acuerdo con cualquiera de las relvindicaciones que
anteceden, en el cual mes 1.

8. El compuesto de acuerdo coﬁ cualquiera de las relvindicaciones que
anteceden, en ol cual q es 0.

9. El compuesto de acuerdo con cualquiera de las reivindicaclones que
anteceden, en el cual 0 6 1.

10. El compuesto de acuerdo con cualquiera de las reivindicaciones que
anteceden, en el cualses 16 2.

11. El compuesto de acuerdo con cualquiera de las reivindicaciones que

anteceden, en el cual AR representa fenilo, tiofeno, piridilo, pirimidilo, tiazolilo,

imidazolilo, o benzotiazolilo.
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12.  El compuesto de acuerdo con las reivindicaciones 1-11, en el cual AR es
fenilo, ry q son ambos 0, pes 1.62,ses 162, res06 1; mes 1, R' es CHa, A
esOH,QesC,YesNyXesS.

13. El compuesto de acuerdo con la reivindicacién 12, en el cual cada R® se
selecciona en forma independiente de halégeno, Ci.e-alcoxi o Ci.g-alquilo.

14. El compuesto de acuerdo con la reivindicacidn 13, en el cual R® se
selecciona del grupo formado por Cl, F, OCHj, t-butilo, 2-propenilo o metilo.

15.  El compuesto de acuerda con cualquiera de las reivindicaciones anteriores,
en el cual R* es CH,.

16. E! compuesto de acuerdo con la reivindicacién 1, dicho compuesto es

acido (+/-)-{4-[ 2-(4-Metoxi-fenilsulfanil)-fenil}-trans-2,5-dimetil-piperazin-1-if}-
acético

acido (+/-)-{4-[2-(4-Cloro-fenilsulfanil)-fenil}-trans-2,5-dimetil-piperazin-1-il}-acético
acido (+/-)-{4-[2-(4-ter-Butil-fenilsulfanil)-fenil}-trans-2,5-dimetil-piperazin-1-ii}-
acético '

~ &cido (+/-H{4-[2-(4-Fluoro-fenilsulfanil)}-fenil]-trans-2,5-dimetil-piperazin-1-il}-
acético

acido (+/-){4-[2-(4-ter-Butil-fenilsulfanil)-fenil]-2-metil-piperazin-1-ill-acético

acido (+/-{4-[2-(4-iso-Propil-fenilsulfanil)-fenil]-2-metil-piperazin-1-il}-acético
acido (+/-)-2-{4-[2-(4-ter-Butil-fenilsulfanil)}-fenil}-trans-2,5-dimetilpiperazin-1-il}-
propidnico

acido {4-[5-Cloro-2-(4-metoxi-fenilsurfanil)-feniI]-2(R)-m'etil-piperazin-1 -il}-acético
acido {4-[2-(4-Metoxi-fenilsulfanil)-fenil]-2(R),5(S)-dimetil-piperazin-1 -il}-acético
acido {4-[ 5-Cloro-2-(4-metoxi-fenilsulfanil)-fenil]-2,2-dimetil-piperazin-1-il}-acético
acido (+I-)-{4-[5;CI9ro-2-(4-tﬁﬂuorometil—fenilsulfénil)-fenil]-z-metil-piperazin-
1-il}-acético

acido {4-[5-Cloro-2-(3-metoxi-fenilsulfanil)-fenil}-2(R)-metil-piperazin-1-il}-acético
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acido (+/-}{4-{2-(4-Fenil-feniloxi)-fenil}-2-metil-piperazin-1-if}-acético

acido (+/-}{4-{2-(4-Metil-fenilsulfanil}-fenil]-trans-2,5-dimetil-piperazin-1-il}-acético
acidc; (+/-}{4-[2-(4-iso-Propil-fenilsulfanil}-fenil}-trans-2,5-dimetil-piperazin-1-il}-
acético

acido (+/-{4-[2-(2,4-Dimetil-fenilsulfanil)-fenil]-trans-2,5-dimetil-piperazin-1-il}-
acético

acido (+/-)-2-{4-[2-(4-ter-Butil-fenilsulfanil)-fenil}-3-metilpiperazin-1-il}-propiénico
acido {4-[2-(4-Isopropil-fenilsulfanil)-fenil]-piperazin-1-il}-acético

acido (+/-)-2-{4-[2-(4-Metoxi-fenilsulfanil)-fenil]-3-metil-piperazin-1-il}-propiénico

0 una de sus sales de adicién con acido aceptables para uso farmacéutico.

17.  Una composicién farmacéutica que oomprende'un compuesto de acuerdo
con las reivindicaciones 1 hasta 16, o una de sus sales de adicién con &cido
aceptables para uso farmacéutico y por lo menos un vehiculo o diluyente
aceptable para uso farmacéutico.

18. El uso de un compuesto de acuerdo con las reivindicaciones 1 hasta 16, o
una de sus sales de adicién con acido aceptables para uso farmacéutico para la
preparacion de un medicamento para el tratamiento de enfermedades
seleccionadas del grupo formado por: la esquizofrenia, incluyendo los sintomas
positivos y negativos de la esquizofrenia y otras psicosis, y en la mejora de la
cognicién en condiciones en las cuales los procesos cognitivos estan reducidos,
es decir, la enfermedad de Alzheimer, la demencia por multiples infartos, la
demencia por SIDA, la enfermedad de Huntington, la enfermedad de Parkinson, la
esclerosis amiotrdfica lateral o enfermedades en las cuales el cerebro esta
dafiado por influencia intema o extema, como el traumatismo de craneo o el
infarto, y los trastomos convulsivos como la epilepsia, la espasticidad o mioclono.
19.  Un método para el tratamiento de una enfermeda;:I seleccionada del grupo

formado por los sintomas positivos y negativos de la esquizofrenia y otras
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psicosis, y en la mejora de la cognicién en condiciones en las cuales los procesos
cognitivos estan reducidos, es decir, la enfermedad de Alzheimer, la demencia por
_mﬂltiples infartos, la demencia por SIDA, la enfermedad de Huntington, la
enfermedad de Parkinson, la esclerosis amiotréfica lateral o enfermedades en las
cuales el cerebro estd dafiado por influencia intema o extema, como el
traumatismo de craneo o el infarto, y los trastomos convulsivos como la epilepsia,
la espasticidad o mioclono en el cuerpo de un animal vivo, incluyendo un humano,
que comprende la administracién de una cantidad terapéuticamente efectiva de
un compuesto de acuerdo con las reivindicaciones 1 hasta 16 o una de sus sales

de adicion con acido aceptables para uso farmacéutico.
p: H. LUNDBECK A/S
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Resumen

La invencién provee compuestos de la férmula

(RY),
Y
A\ﬁ/l\ /j(lm h X/AR— (RY),
o tH,'v
(R%),
I

|
en los cuales los sustituyentes son como -se definieron en la solicitud. Los

compuestos son valiosos inhibidores del transporte de glicina.
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