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FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL
® SOLICITUD DE:
E Patente de Invencién |:| Patente de Modelo de Utilidad
0 capitulol. X cepituio .
@ IDENTIFICACION
. Nombre: ASTRAZENECA AR
SOLICITANTE | ce. 0 wr0Od
(71) Direccion: S-151 85 Sadertalje (SE). ce. O ow [

Naclonalidad o Domicllio: Sadert3je, Suecia

Cual
Lugar de Constltucion: Suacla
Teléfono: 3264270 Fax: 6069701 Nimero
E-mall: jlicco@lloredacamacho.com
@ Nombre: JOSE ANTONIO LLOREDA | c.C. 4| Nt [
REPRESENTANTE| Direccién: Celle 72 No. 5-83 Plso 50. | C.E. O oo [
0 APODERADO Cual

Teléfono: 3284270 Fax: 60689701 Numero 17.155.681 TP10.784
E-mall: llcco@lloredacamacho.com

® Nombre: _ BROWN, Wiillam; WALPOLE Christopher.
INVENTOR(ES) | Direccitn: (CA/CA); AstraZencca R & D Montreal, 7171 Frederick-Banting, St
(T2 Laurent, Quebec H4S 129 (CA); (GA/CA). AstmZeneca R & D Montreal, 7171

Frederick-Banting, St. Laurent, Quebec H4S 1Z9 (CA).

Naclonalidad o Domicilio: Quebec, Canada

O

Solicitud Intemacional No.  PCT/SE01/00708 Fecha: Marzo 30, 2001
Publicacién Intemacional No. WO 01/74806 A1 Fecha: Octubre 11, 2001

@) Titulo (54) " DERIVADOS DE QUINOLINIL-PIPERIDIN-4-ILIDEN-METIL-BENZAMIDA

PARA EL. TRATAMIENTO DEL DOLOR"

© Clasificacion Internacional (51) _CO7D 401/14 , AG\X 3N | 4323

@ Prioridad (33) Pals de Origen (32) Fecha (31) Ndmero de Solicitud

SE Abrll 04, 2000 \ 00012088
siX] no [] :

Comprobante de Pago No. _02-62.618 Fecha: Septiembre 19, 2002




( " ANEXOS '
[X] Comprobante de pago de la tasa de presentacion de la solicitud.
E| Documento que acredita Ia existencla y representacién legal cuando el solicitante sea persona juridica.

El Documento de Representacion Lagal.

D Documento de cesion del inventor al solicitante o a su causante.
[[] peclaraciones

D Copla de la solicitud internacional. {Resumen, descripcién, reivindicaclones, dibujos)
EI Traduccién de la solicitud Intemacional al castellano. (Resumen, descripcidn, reivindicaciones, dibujos)

m Copla del examen preliminar Internacional efectuado por la Autoridad Intemacional de Examen Preliminar
(IPEA).

m Traduccién del examen preliminar Internacional efectuado por la IPEA.

|:| De ser ol caso, copla del contrato de acceso.

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

[x] Arte Final 12x12.

|:| De ser el caso, informacién sobre otras solicitudes de patents o titulos obtenidos en el exiranjero po;.(.
mismo tiular o su causante, relacionados parcial o totaimente con la Invencién de esta solicitud.

D De ser el caso, modificacionas efectuadas a la solicitud Intemacional.

m Oros ;: reporte de Bfiaqueda Internacional, su traduccién,documentos

@ FIGURA CARACTERISTICA:

@ Solicito la concesién de la patente, ; K
§ NOMBRE: JOSE ANTONIO LLG

? |

FIRMA:
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ANEXO

El documento que acredita la calidad de REPRESENTANTES
LEGALES en Bogoté de los doctores JOSE ANTONIO LLOREDA
y/o GUSTAVO TAMAYO y/o ANGELA MARIA RESTREPO
y/o ALICIA LLOREDA RICAURTE para TODOS LOS ASUNTOS
RELACIONADOS CON LA PROPIEDAD INDUSTRIAL de la
sociedad peticionaria, que faculta a cada uno de dichos abogados
para actuar individualmente, se estd presentando con esta solicitud.
En consecuencia, ruego a usted reconocer la personerfa de cada uno
de dichos Representantes Legales para actuar dentro del presente
expediente, a fin de que cualquiera de ellos pueda intervenir en

cualquier tiempo respecto de la solicitud en €l contenida.

JOSE ANTON A
T.P. No. 10.784
Cédigo 231



TRADUCCION OFICIAL No. 136

LEGALIZACION de un documento presentado simultdneaments en inglés y
espafiol. PODER de representacion legal otorgado & JOSE LLOREDA CAMACHO
y/o JOSE ANTONIO LLOREDA y/o AURA DUENAS RODRIGUEZ y/o GUSTAVO
TAMAYO y/o ANGELA MARIA RESTREPO y/o ALICIA LLOREDA por
AstraZeneca Aktlebolag.

Dado y fimado: marzo 23, 2000

Fitmado:  Susan Margaret Evans
Director, Jefe de Marcas

CERT:;ICADO NOTARIAL (SOCIEDAD) SIMULTANEAMENTE EN IN.GLES'-‘-Y
ESPANOL. ST

Firmado: (firma ilegible)
Notario Pdblico
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REIN UNID DE GRAN BRETANA E IRLANDA DEL NORTE

No. D 617801

Fecha: mayo 15, 2000

Este documento lleva la firma/selio de

J.B. Hodgson

Quien actda en su condicién de Notario Pablico
Firmado por: B. Amarteifio
(firma ilegibte) .

Principal Secretario de Estado de su Majestad pam
Asuntos Extranjeros y del Commonwealth

Hay sello en altomelieve y plano de la Foreign and Commonwealth Office de
Londres.

EN ESPANOL.

NENO .
o Nﬁunfo (}‘__"\Rn\.l-'.l

Firmado: Jaime Lozada Perdomo
Coénsul General -

Sello del Consulado General de Colombia en Londres
.
?‘“‘ SKIXBANEA or ABAREN

llnucmu nF
fis @IJusYiCs g
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CERTIFICACION EN ESPANOL DEL CONSULADO GENERAL DE
COLOMBIA EN LONDRES.

Fimado: JAIME LOZADA PERDOMO
Coénsul General

MINISTERIO DE RELACIONES EXTERIORES
SANTA FE DE BOGOTA

CERTIFICA la firma y el cargo del funcionario consular JAIME LOZADA, bajo el

. nimero 182199 el dia junio 14, 2000.

(Firma llegible)

JEFE DE LEGALIZACIONES
Santafé de Bogota, D.C.
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JUSLE LLOREDA CRAACIO & COs !

CONSULADO GENERAL DE COLOMBIA

3RAD FLOOR, 15-18 GREAT TITCHRELD STREET, LONDON W1P 7FB
TELEPHONE 020-7837 8803 - TELEFAX 020-7837 S804
E-MAIL consulcoBconmuics.demon.co.uk

El suscrito Cénsul General de Colombia er Londres, vistos los documentos presentados

ante este Despacho, .

CERTIFICA .

-

L

Que, J. B, HODGSON, Notario Piblico de Macclesfield, Inglaterra, Gran Bretafia,
autenticé la firma del Documento precedente y su firma se encuentra certificada por B.
AMARTEIFIO, Oficial del Ministerio de Relaciones Exteriores Briténico, firma que a
su vez se encuentra registrada en este Consulado General.

o Que, ASTRAZENECA AKTIEBOLAG, es una Sociedad con§HGTBREE
existente en Sodertalje, Suecia, y que cumple con su objeto socidl, Pttt

leyes de ese pals.

Gran Bretafia,

El Cénsul General no asume responsabilidad por el contenid

documento.

Dado en Londres, Inglaterra, Gran Bretaila, a los diecisiete (17) dias dilLénés @'Mayo de E

2000. = - s -
oSE P B8
=SC 2

Certificacién No. 05/0681 =2EN o

Derechos: US 106,00 C2 SERYON“E
S3.8 =
s>

——c>
4
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UNITED KINGDOM OF GREAT BRETAIN A 5‘“ ;

Ne. D617801

Dste 15 May, 2000

g
P
’
[ %) 0
> 1

This document hears
the signature / seal of J B Hodgson

Acting in the capacity of Notary Public

Signed by: B. Amarteifio

/

For Her Majesty’s Principal Secreiary of State
For Foreign and Commonweaith Affairs
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Losabasjofirmados, AstraZemeca Aktiebolag,
una sociedad organizada y exigtente’ de con-
formidad con lis J.eyu ‘de Suecia,

condomicilioen

Sodertalje; Sumcis)

nombramos. por ¢l presente a JOSE LLOREDA CAMACHO,

- y/o JOSE ANTONIO LLOREDA, y/o AURA DUENAS

RODRIGUBZ, y/o GUSTAVO TAMAYO, y/o ANGELA
MARIA RESTREPO y/o ALICIA LLOREDA, domiciliados en
Bogoté, Colombia, con oficinas en dicha ciudad, Calle 72 No. 5-
3, piso 60., nuestroa representantes-legales y verdaderos cn
Bogotd,con facultades para recibir notificaciones y nombrar
apoderados judiciales o extrajudiciales, con el fin de dar
cumplimiento al paréigrafo 1o. del artfculo 543 del decreto 410

de 1971

Los doctores JOSE LLOREDA CAMACHO, y/o JOSE

ANTONIO LLOREDA, y/0 AURA DUENAS RODRIGUEZ,
‘ 9/ GUSTAVO TAMAYO, y/o ANGELA MARIA RESTREPO

¥/0 ALICIA LLOREDA, o los apoderados que cuslquiers de
ellos designe, quedan especialmente facultados para
représeritarnos ante las mutoridades colombianas,
administrativas, ]udldllelodepoucla,entodoslnsuimnta
relativos a In propiedad industrial, s cuyo efecto les facultamos
pars dar ante dichas autoridades todos los pasos necesarios al
objeto Indicado; elevar solicitudes, declaraciones y reclamos;
formular descripciones, enmiendas, oposiciones y apelaciones;
instaurar cancelaciones y umparos administrativos; abonar
todos los impuestos y cuotas y efectuar todo otro pago
determinado por la ley; recibir todos los documentos y valores,
dando el descafgo respectivo; llenar cualesquicra otros
requisitos y tomar, en fin, todas las medidas que creyeren
conducentes al resguardo de nuestros intereses; y en caso de
producirse oposicldn, pasando los antecedentes a loa
ribunales, quedan faculiados pars tomar intervencién como
demandantes o demandados ante log jueces que sean
competentes, pudiendo transar, someter a drbitros, desistir,
pexcibir y apelar, can todas las demés facultades que resulten
necesarias; y por el presente declaramos desde ahora vilido y
bueno cuanto dichos representantes y/o los apoderados que
cualquiera de ellos nombre hicieren en nuestro beneficio.

. Askmismo, facultamos s los doctores JOSE LLOREDA
CAMACHO, y/o JOSE ANTONIO LLOREDA, y/o AURA
DUENAS RODRIGUEZ, y/o GUSTAVO TAMAYO, y/o
ANGELA MARIA RESTREPO y/o ALICIA LLOREDA, para
solicitar en la Oficina de Propiedad Industrisl la
protocolizacién de este documento y de cualquier poder que
mnlqul&udeell’c_uotnmuennombunustro.ulcomopm
sustituirel presente.

Dadoyfirmedo el ,23 .de Marzo de 2000

LRl T

The ed, AstraZensca Aktiebolag,
a corpout:l.on orgnn:l:ed and existing undar
the laws of Sweden,

of ’ r

Sodertalie, - Sweden,

hereby appoint JOSE LLOREDA' CAMACHO, and/or JOSE
ANTONIO LLOREDA, and/or AURA DUENAS
RODRIGUEZ, and/or GUSTAVQ TAMAYO, and/or
ANGELA MARIA RESTREPO and/or ALICIA LLOREDA, of
Bogotd, Colombia, with offices in said town, Calle 72 No. 5-83,
Sixth Floor, our true and legal representatives in Bogotd, with
power to receive notifications and to appoint judicial ar
extrajudicial agents, so as to comply with paragraph 1 of article
543 of decree 410 0f 1971.

Doctors JOSE LLORBEDA CAMACHO, and/or JOSE
ANTONIO LLOREDA, and/or AURA DUENAS
RODRIGUEZ, snd/or GUSTAVO TAMAYO, and/or
ANGELA MARIA RESTREPO and/ar ALICIA LLOREDA, or
the agents by any one of them appointed, are especially
empowered to represent us before the administrative, judicial
or police authorities of Colombia, in all proceedings pertalning
to industrial property, for which purpose we authorize them to
take before the said authorities all the necessary steps to the
said end; to file petitions, declamtions, claims, cancellations
and administrative injunction proceedings; to draw up
specifications; to make amendments, oppositions and appeals,

to pay all hutdhnenw'bed
| l.{'l _A r.::-‘

by law; to receive
requirements and, Dl'l :
fheymvdemﬁuor F T

X to Kppeal'and; in‘sh ith all

He required; and we hereby declare
that md representatives and/or

We also 'at &
CAMACHO, and/ar JOSE ONIO LLOREDA, and/or
AURA DUENAS RODRIGUEZ, and/or GUSTAVO TAMAYO,
and/or ANGELA MARIA RESTREPO and/or ALICIA
LLOREDA, to apply for protocolization of this document and
of any power of attomey by any one of them conferred in our
name, before the Office of Industrial Property, es well as to
substitute these presents.

Givenand .i.nedthi(B"gl-y of MARCH 2000
_SiEvou,
NOTARY SHOULS EREVHTE STARR sipe

Jﬁ



*  CERTIFICADO NOTARIAL (INDIVIDUO)

Estados Unidos de América

Estadode * {u

Condadode

Alos  diasdelmesde del9
compareci personalmente ante mf, Notario Pablico
eny por el condado antes citado,

aquien doy fe de conocer y me consta que ea/son

Ia persona descrita y firmante del documento que precede,
declarando ante mf que otorga el mismo para los fines y
propdsitos que en &l se axpresan.

Notary Public (Notario Pablico).

CERTIFICADO NOTARIAL (INDIVIDUO)

CERTIFICADO NOTARIAL (SOCIEDAD)

Retwrinitirivrpty dendeien

Extadoue {u

Gondadeds

Hoy 23 ‘de Marzo de ¥x2000 , comparecié

Susan Margaret Evans , agquienconozcoyde
quien me consta que firmé el anterior documento, y quien
debidamente juramentado declaré y dijo que & es
Director, Jefe de Marcas de AstraZeneca
Aktiebolag

la compaiifa nombrada en el documento, que antecede, una
socledad debidamente organizada y existente conforme a las
leyesdebBiciaddy  Suecia

Eatadosxiixi domicilisda en la ciudad de
Sodertalje,

Bstadnsdex

xGusisdsx Suecis, ,

) xiistadoex
URNIFFANA v legalmente constituida para un periodo de

duracién que a(in no ha determinado; que el declarante estd
autorizado por dicha Compailia para conferir este poder; que el
sello estampado por & al pie de tal poder, en nombre y en
representacidn de la expresada Compafifa, es el sello oficial de
ells; y que el objeto para el cual se confiere este instrumento
estd comprendido dentro del dela socledad.

El suscrito Notario ha visto los Bstatutos de incorporacién
firmadosen , Bekadoxtex .
con fecha y certifica uedq ldld
eonhleydnaﬂndedmhoﬂstadolle

. juramentada es prueba suficients deﬁuo.lolhechoswbh gue
ellaversa son clertos o verdaderos, a fo.
NouryPuhllc(NohﬂoPﬁblleo)‘_ +' -:"* s =:.

L A0

- M 4

-
s f'-." ~
%

United States of America '
{=
Onthis dayof 19

NOTARIAL CERTIFICATE (INDIVIDUAL)
State of
County of
J;personally
appeared before me, a Notary Pul:l:c in and for the above
mentioned county,

to me known to be the person described in and who
executed the foregoing document, and who duly acknowledged
to me that executed same for the uses and purposes. -
therein expressed.

NOTARIAL CERTIFICATE (INDIVIDUAL)
United States of America
Stateof {u.

County of

Onthis dayof 19 , personally
lppuredhefonme.aNotlryPublle mmdturthaabove.
mentioned county,

to me known to be the person described in and who
exectuted the foregoing document, and who duly acknowledged .
to me that executed same for the uses and purposes
therein expressed.

NOTARIAL CERTIPICATE (CORPORATION)

U SO0 NNeaEX

Seatexdk {u. )
Onthisl:ldlayoﬂﬂ'c'l of 2000, X , personally
wmeﬁsgwnmmmnm%ﬁhemwhowm

and saythat heis the
sy 'DIRECTOR, HEAD OF TRADE

of AstraZeneca

foregoing instrument , who being by me duly sworn did depose !

Aktiebolag

,the company named within, a
a Corporation organized and existing under the laws of thex
Smtacxit Sweden Kixitrk Sterinexd
Jomerkex, domiciled at the Cityof Sodertalje, Sweden

w .M ]

TR SRR GEONGKX, and legally constituted for a period of
tenure not yet expired; that the deponent is authorized by said
Company to confer this power of attorney; that the seal affixed
hereunto by the deponent in the name and on behalf of said
Corporation is the corporate seal thereof; and that the purpose
for which this instrument Is granted is included within the
corporate purposes of the Company.

\\ MON e Ao

The unduslgned thlry Pg.ll;llc:l'iill lunﬁe articles of
Incorporation of said tioni ‘executed 4t' - ‘o ,
ool 'undu'dnteof -
and hereby certifies mgunaer the laws of said-State the
foregoing lclmowlequqr uuﬂuent pmof thaf the- facts
themneontalnedmtruq lttutl ~

VINES

'———

R g oee

= e IR
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Industria y Camercio

SUPERINTENDENCIA

(21) No.soLICITUD: PCT/SEC1/00708 (S1)INT.CL.: CO7D 401/44
O PRESENTACION: 01/10/02 (71) SOLICITANTE: ASTRAZENECA AB

(30) PRIORIDAD: 0001208-8

EXTRACTO PARA PUBLICACION
SOLICITUD DE PATENTE DE INVENCION

(72) INVENTOR(ES): BROWN, Wililam; WALPOLE!

(31) No. DE SOLICITUD: Christopher.
(32) FECHA DE
PRESENTACION: (04-04-2000
(33) PAIS: SE (74) REPRESENTANTE JOSE ANTONIO LLOREDA
LEGAL:
(s4) TITULO:!

"DERIVADOS DE QUINOLINIL-PIPERIDIN-4-ILIDEN-METIL-BENZAMIDA PARA EL TRATAMIENTO DEL

DOLOR"

(57) RESUMEN:

0O
AL
Cﬂ’) | |

N

o

(57) Resumen: Se revelan y reivindican en la presente solicitud compuestos de fébrmula
general (1), en donde R' se selecciona de cualquiera de fenil, piridinil, tienll, furanil, Imidazolil y
triazolil; en donde cada anlllo feniio R' y cada anillo heteroaromatico R' puede estar ademéas
substituido opcional e Independientemente con 1, 2 o 3 substituyentes selecclonados de alquilo
C,-Cy de cadena recta y ramificada, NO,, CFj, alcoxi C,-Ce, cloro, flGor, bromo y yodo, en
donde las substituciones sobre el anillo fenilo y el anillo hetercaromético pueden tener lugar en
cualquier posicién sobre dichos sistemas de anillo, como tamblén sus sales farmacéuticamente
aceptables y composiciones farmacéuticas que comprenden los novedosos compuestos y su
uso en terapia, en particular en el manejo del dolor.



(FORMA P-104) Titulo No. Fecha
57)
EXTRACTO
21 Solicitud Intemacional No.
PCT/SE01/00708
2 Dibujo Caracteristico
01-10-02 80 puede pegar aqul

31 0001208-8 8 cms. X 6 cme.

32 04-04-2000

33 SE
)
CO7D 401/14
74
JOSE ANTONIO LLOREDA

72 BROWN, Willam (CGA/CA); AstraZaneca R & D Montreal, 7171 Fraderick-
Banting, St. Leuwent, Quebec H4S 179 (CA). WALPOLE, Christopher
(GA/CA), AstraZeneca R & D Montreal, 7171 Frederici-Banting, St. Laurent,
Quebac H4S 1Z0 (CA).

Continda al respaldo

(Al
ASTRAZENECA AB

Sbtdertiilje, Suecia

51 TITULO "DERIVADOS DE QUINOLINIL-PIPERIDIN4-ILIDEN-METIL-BENZAMIDA PARA EL TRATAMIENT DEL
DOLOR"

=
"



PATENTE E . MODELO DE UTILIDAD D . DISERO INDUSTRIA |:|

| SOLICITANTES, RAZON SOCIAL O APELLIDOS Y NOMBRES
SOLICITUD INTERNACIONAL NUMERO
DOMICILIO Stdartille. Suecla
Rapresentants Legal JOSE ANTONIO L1 OREDA

1Y LU UIE 4

‘ CLASIFICACION ____CO7D 401/14
| EXPEDIENTE No. FECHA DE SOLICITUD__01/10/02 ROLLO MICROFILM
CERTIFICADO No. FECHA DE CONCESION VIGENCIA DESDE HASTA

PRORROGA CAMBIO DE NOMBRE
TRASPASO A

| INVENTORES ; E Christopher.
| oTROS
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TRATADO DE COOPERACION DE PATENTES

PCT
REPORTE DE BUSQUEDA INTERNACIONAL

(PCT Articulo 18 y Reglas 43 y 44)

: . - PARA FUTURAS ver Notificacién o Transmizién del Reparte de Blisqueda Intemacional
Registro de referencia del solici
lm_';wo a AT O Rgente ACCIONES (Forma PCT/ISA/220) aal como, donde aplique, ¢l item 5 & continuacién.
Solicitud internacional No. Fecha de registro intermaciona] (dia/wes/afio) Fecha de Prioridad (Primemn) (dla/mes/mio)
PCT/SE 01/00708 Marmo 30, 2001 Abril 4 2000
Solicitante
AstraZencca AB et al

Este Reporte de Bisqueda Internecional ha sido preparado por esta Autoridad de Bisqueds Internacional y es transmitido sl solicitnte
Segiin el Articulo 18. Una copia seni trangmitida a In Oficine Internacional.

Este do Biisqueda Internacional consta de un tolal de _5_ hojas.
También estd acompafiado de una copin de cada documento técnico anterior citado en aste reparte,

NN
Fornm PCT/ISA/210 (primera boja) (Julio 1998)

1. Ilnddnprh

& Respecto al lenguaje, In bilsqueda internacional se llevd a cabo segiin Ia solicitud internacional en el lengusje en el cual se pregent,
a menas que se indique de otro modo en este ftem.

] 1 tiiaqueda tntemacional se liavé a cabo segin Ia tmduccién de Is solicitod intemecional proporcionada  esta
Autorided (Regla 23.1(6)).

b. Respecto a una secucncia de dcido nucledtide y/o amine revelade en Ia solicltud intenacional, i bitsqueda intermacional
e lievd a cubo segin Ia lista de Is secuencia:

] comenigo en In solicitud intemacional en forme escria.

prescatada junto con la solicitud intemacional en forma legible por camputadr.
proporcionada subsiguientemente a esta Autoridad en forma escrita.

proporcionada sabsigulentemente a esta Autoridad en forma Logible por computador.

¢ ha proporcionado 1a afirmacién de que el listado de secuencias escrito proporcionado subsiguientemente no va mils allh de ln
revelacidn en In solicitud internacional segim se presentsd,

O aooagd

¢ ha proporclonado Ia aflrmacidn de que la informacidn registrada en forma legible por computador es idéntica al Tistado de Tn
secuencia escrite.

4

'S
X

Clertas relvindicaciones no pudieron lsentitznrse (Ver Cusills I).

Faltn unidad de lnveneldn (ver Casills II).

O

4. Respecto al tituls,

D4 B texto es aprobado scgan lo prescata o solicitanta.
Exta Autoridad ha establecido que el texto sc Jea aat:

5. Respecto ol resumen,

Xl El texto es aprobado segin Jo presents el solicitante.
Ests Autoridsd ha establecido el taxto da acuerdo con la Narma 38.2(b), scgiin aparece en ¢l Recuadro [11. El solicitente puedo, un
mes despuds da 1a fecha de haber enviado por correo este reporte de bilsqueds intemnacional, presentar comentarios a esta Aurtoridad,

6. La figurs de los dibmjos que sc publicarl con ¢l resumen es la Figurs No.
[ como lo sugiris e soicitante. [] Minguna de tes figuras.

pamque el solicitante no sugirid yna figurs.
porque cxta figurs carscteriza mejor a la invencidn,

14



REPORTE DE BUSQUEDA INTERNACIONAL

A. CLASIFICACION DE MATERIA
IPCT: CO7D401/14, CO7D 405/14, CO7D 409/14, COTD 211/68, AG1K 31/4523,

ASIP 25/04, AGIP 25/00

Segm ln Clasificacién de Patentes Internacional (CPL) o segdn la clacificacion naciona] y In CPI
B. CAMPQS BUSCADOS

Solicitud Intervacionsl No.

PCT/ SE 01/00708

Documnentacion mininm buscads (sisteme de clasificacion seguido de simbalas de clasificacian)
IPCT: Q07D, A6IK

SE, DK, FI, NO clascs como arriba

iwumﬁhmmnhdmuihmﬁmmm&hummuhhmmhmm

Base do datos slectrinica conmulisda durnic 1a biaqueds intermacional (nombre de I base do datos Y, donde sca prictico, buscar trminos usados)

C. DOCUMENTOS CONSIDERADOS RELEVANTES

Categoris *

Citacién de documento, con indicacién, donde sca apropiado, de Ios textos relevantes

Relavanis a 1a relvindicacidn No.

X

WO 9828275 Al (ASTRA PHARMA INC.), Julio 2, 1998
(02.07.98), 1as reivindicaciones, ejemplas y compuesto 52
(pégina 55 y 58)

WO 9723466 Al (ASTRA PHARMA INC)), Julio 3, 1997
{03.07.97), lag reivindicaciones, ejemplos

WO 9933806 Al (ORTHO-MCNEIL PHARMACEUTICAL, INC),
Julio 8, 1999 (08.07.99), las reivindicaciones, cjemplos

1-18

1-6,8-17

1-6,8-17

E En ¢l recundro C s¢ enumersn mis documentos.

E En ¢l enexo se cnumcran micmbros de Ia familia de patentes.

® Categoriss especiales de documentos citados:

'A' documento que define of estado general de I tieniea €] cual no se
considera de relevancia particular Ia invencidn

‘F documento anterior pero publicado en o después de In fecha de
presentaritn internacional

‘L' documento que pueds wrgjar dudas sobre reivindicaciones de
priorkdad o que se cita pars estsblecer In fecha de publicacién de ot
citacidn u otra Tanin especial (scgin sc especificn)

‘0" documento que sc reflere 8 unas revelacidn aral, uso, exhibicidn u
otros medics

P docurmento publicado antes de In fecha de preseniacion internacional
pero despuds de la fechs de prioridad reivindicada
Fecha de In terminacién real de Is bisqueda internacional

Julio 30, 2001 31-07-2001

" documento pasterior publicsdo después de In fiecha do presaniacion
internacional o fecha de prioridad y que no estl en conflicto con In
solicitud pero citado para entender ¢l principio o tegria que sustenta

X" documento de relevancis particular; Ia invencidn reivindicads no
pucde congiderarse meva o no puede considerarse que comprende
un paso inventivo cusndo el documentn se toma sl

" documento de relevencia particular; In invencidn reivindicada no
puede considerarse que comprende un paso inventivo cuanda el
documento se cambina con uno o mils documentog, sienda diche
comblnacidn obvia pars una persona experta en la técnice

'&' documento miembro de la misma familia de patantes

Fecha de envio por commeo del reporte de tisqueds intemnacional

Nombre y direecin de correo de ISA Funcionario sutorimdo
Swedish Patent Office
Box 5055. S-102 42 STOCKHOLM
Facsimile No, +468 666 02 B6 Tel. No. +468 782 25 00

Solveig Gustavsson /BS

Forma FCT IGA 210 (segauda hoi) (Julio 1998)



REPORTE DE BUSQUEDA INTERNACIONAL

Solicitud Internacional No.

PCT/SE 01/00708

C. (Contimmrién) DOCUMENTOS CONSIDERADOS RELEVANTES

Categoria *

Citacidn de documnento, con indicacion, Gonde sca EpTopisdo, de 108 tEXIos relcvantes

Relevaniz a Ia reivindicacion No.

X

J. Med. Chem, Vohunen 42, 1999 Xisoyan Zhang "Pruebas para

Fenémeno Medindo por Reccptor Narcético. 26.1-3 Sintesis y Evaluacién

Bioljgica de Disrilmetilpiperazinas y Diarilmetilpiperidines como

Ligandos Receptores Novedosos, No-Peptidicos y Opioides” pigina 5455
- pigina 5463

J. Med. Chem., Volumen 43, 2000, Zhong-Yong Wei et al, *N,N-Dietil -4
—(fenilpiperidin  —4-iliden metil) benzamida: Un Novedoso
Excepcionalmente Sclectivo, Potente y Receptor Agonista Opioide con
Biodisponibilidad Oral y sus Anilogos”,

pégina 3895 - plgmn3905 ptgmn3897 compuesto 8 y esquema 3

1-6,8-17

7,18

Formm PCTEAZI10 (contiaaciin do I hega acgande) (s 1993)
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REPORTE DE BUSQUEDA INTERNACIONAL Solicitud Intemacional No.
PCT/SE 01700708
Casflla I Observaciones donde clertas relvindicaciones fueron Inescrutables (Continuaclén del Item 1 de
ip primery hols)
Este reporte de bisqueda internacional no ha sido establecido respecto a ciertas reivindicaciones bajo el Articulo
17(2)(a) por las siguicntcs mzones:

1. [X] Reivindicaciones Nos.: 15-17
porque se relacionan con un asunto que no es necesario que esta Auntoridad busque, a saber:
Ver préxima hoja

2. [] Reivindicaciones Nos.:
porque se relacionan con partes de Ia solicitud internacional que no cumplen con los requisitos
prescritos hasta tal grado que no se puede llevar a cabo una biisqueda internacionsl significativa,
especificamente:

eI e menoroy s
3, [] Reivindicaciones No.: .

porque son reivindicaciones dependientes y no estin disefiadas de acuerdo con la segunda y tercera
| omidn de la Norma 6.4(a).

Casllla 1l Observaciones donde falta unidad de invencién (Continuacién del 1tem 2 de Ia primera hojn)

Esta Autoridad de Biisqueda Internacional encontré invenciones muiltiples en esta solicitud internacional, asf:

1. D Puesto que todos los derechos de bisqueda adicionales requeridos fueron pagados oportunamente por
el solicitante, este informe de bisqueda internacional cubre todas las reivindicaciones investigables.

2. "[] Puesto que todas las reivindicaciones investigables pudicron investigarse sin esfiierzo que justifique
derechos adicionales, esta Autoridad no solicitd pago de derechos adicionales.

3. D Puesto que sblo algunos de los derechos de buisqueda adicionales fueron pagados oportunamente por el
solicitante, este informe de biisqueda internacional cubre dnicamente aquellas reivindicaciones para
las cuales sc pagaron derechos, especificamente las reivindicaciones Nos.:

4.DElmﬁcimmméopommmmhsdmhmdebﬁlquednadicimdnnquﬂidm.Por
congiguiente, este informe de bisqueda internacional se restringe a la primem invencién mencionada
en las reivindicaciones; estd cubierto por las reivindicaciones Noa.:

Comentario sobre Protesta D Ludnechn:debdsqmdnadi:ium-lelelmﬁmnammdmporh
protesia del solicitante.

[] E1pagoe de los derechos de biisqueda sdicionales no estuvo acompafado por
una protesta.

Forma PCT ISA 210 (continmeidn de primers pigin (1)) (Jolio 1998)



Solicitad Intermacional No.
REPORTE DE BUSQUEDA INTERNACIONAL PCT/SE 01/00708

Las reivindicaciones 15-17 relacionan metodos de tratantiento del cuerpo humano o animal por métodos de cirugia
o de terapia / diagndstico practicados en ¢l cuerpo bumano o animal / Regla 39.1, (iv). Sin embargo, una isqueda
ha sido ¢jecutada para estas reivindicaciones. La biisqueda ha sido basada en los efectos allegados de los
compuestos/composiciones.

Posms PCTASAZZ L0 (contimmciin de o bryjs acgunds) (il 1993)



REPORTE DE BUSQUEDA INTERNACIONAL
Informe sobre miembros de familia de patentes Solicitud Internacional No.
PCT/SE 01/00708

Documento de patente Miembro(s) dela familiade |  Fecha de

cltado ::.:I “r:::rte de Fecha de publicacién patentes publicacls

WO 9828275 Al 02/07/98 AU 5351298 A 17/0798
BR 9714055 A 09/05/00
CN 1246111 A 01/03/00
CZ 9902199 A 17/11/99
EP 0946511 A 06/10/99
I 130535 D 00/00/00
NO 99302 A 20/08/99
PL 334374 A 28/02/00
SE 9604785 D 00/00/00
SK 76299 A 08/11/99
TR 9901417 T 00/00/00
US 6187792 B 13/02/01
HU 0000610 A 28/09/00
SE 9702535 D 00/00/00

WO 9723466 Al 03/07/97 AU 715547 B 03/02/00
AU 1216297 A 17/07/97
BR 9612204 A 1307/99
CN 1209124 A 24/02/99
CZ 9801768 A 16/09/98
EP (915855 A 19/05/99
HU 9901304 A 30/08/99
IL 124996 D 00/000/00
JP 2000502679 T 07/03/00
NO 982807 A 19/08/98
PL 327403 A 07/12/98
SE 9504661 D 00/00/00
SK 82298 A 04/11/98
TR 9801180 T 00/00/00
US 6130222 A 10/10/00

WO 9933806 Al 08/07/99 AU 2009799 A 19/07/99
EP 1049676 A 08/11/00

Formm PCT 1SA 210 (sneao fmilia B patemies) (Jullo 1998)




~ PATENT COOPERATION TREATY O’(

- From the INTERNATIONAL SEARCHI

To: E 0 v A PCT
Globa) Intellectual Property AUG|~ 7 2bm ON OF TRANSMITTAL OF
AstraZeneca AB THE 1 ATIONAL SEARCH REPORT
151 85 Sddertllje -PR DECLARATION
. GLoaw
MELTULAPIY_ | (PCT Rule 44.1)
Date of mailing
(dep/month/year) 9 1 -07- 2001
Applicant's or agent's filo reference
FOR FURTHER ACTION Sve paragraphs below
100002-1 O Handd
International application No. . International filing date
PCT/SE01/00708 (day/month/year 30-03-2001
AstraZeneca AB
et al

1.Emmhmmmmwmmmmmmmmummm
Filing of amendments and stetement under Article 19:
‘Fhe spplicant is sniitied, if he 30 wishes, to amend the claims of the terna

Whex? The fime Emit for filing such amendments 1s normally 2 months(ENT
international search repart: however, for more details, see the nete:

Where? To the International Buresu of WIPQ
34, chamin des Colombeites
1211 Geneva 20, Switzerixnd ANKOR 2 AUG 2001 3Ies
Facsimile No.: (41-22) 740.14.35

F i 3 DATA
'ar more detailed instructions, see notes on the sccompanying sheet. ENTERED

z_DTho is hareby notified that no intemational gearch report will be efth and that the declaration
under 17(2)(a) to that cffect is transmitted herewith. .

3. [[] With regand to the protest against payment of (an) additional fee(s) under Rule 40.2, the spplicant is notified that:

the together with the decixion thereon has been transmitted to the International Buresu together with the
Dmmmfmmwdmmmmmmwwmwmﬂ.

Dmdddwhubmm,ummmmwmﬂhmﬂﬂdnmu-dddmhm

4. Further action(s} The applicant is reminded of the following:
afier 18 months from the priority date, the international application will be pubfished by the Internationsl Bureau.
mmwﬂmh ar postpone publication, a d’wlM-'l‘d'ih.hmnionlllppliﬂﬁm.u

of the ity clalm, must reach the onal Buresu as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparstions for international publication.

Whthin 19 months from the pricrity date, & demand for imternational examination must be filed if the app-
liml:i:iuwpmnmmhbmmwphnemm months the priority dete (in some Offices
oven

Within 20 months from the the spplcant must the prescribed acts for entry into the national
o T o el wathin 19 oot frotn e priority date ar conld not Be
¢elected because they are not bound by Chapter II.

Name and mailing address of the ISA/ Authorized officer

Patent- och registreringsverket Tolax /é V‘ Z n_e
Bax 5055 17978 . /

S-102 42 STOCKHOLM PATOREG-S

Facximile No. 008077288 . Telephone No.  08-782 25 00

{ Sex notex on sccompenying shest)

Form PCT/ISA/220 {Jamury 199%4) 2
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Atrticle 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER  sece Notification of Transmitial of Internatlonal Search mﬂ;
W.

100002-1 WO ACTION {Form PCT/ISA/220} as wel] a3, where applicable, item 3
international application No. International filing date (day/monshiyear} | (Earlient) Priority Date (day/monihyear)
PCT/SE 01/00708 30 March 2001 . 4 April 2000

Applicant

AstraZeneca AB et al

This internaticnal scarch report has been prepared by this International Searching Authority and is transmitted 10 the
applicant according to Article |8. A copy is being transmitted 0 the Internationsl Bureau.

'This international scarch report consists of a total of __ 5 sheets,
E It is also accompanied by a copy of each prior art.document clted in this report.

1. Basis of the report

a. With regard to the language, the international search was carried out on the basis of the international applicadon
in the language In which it was filed, unless otherwise indicated under this item.

the international search was carried out on the basis of a translation of the internatjonal application fumished
to this Authority (Rule 23.1(b)).

B\ With regard to any nucleotide andfor amine acid sequence disclosed in the international application, the
international search was carried cut on the basis of the sequence listing:

D contained in the international application in wrilten form.
D filed together with the international application in computer readable form.
D furnished subsequently 1o this Authority in written form.

D furnished subscquently Lo this Authority in computer readable form.

D the statemnent that the subsequently furnished wrilton sequence listing does not go beyond the disclosure in
the international application as filed has been furnished.

D the statement that the information recorded in computer readable form is identical 1o the wrilten sequence
listing has been furnished.

2. E Certain claims were found unsearchable (See Box I).
[] Unity of invention i lacking (See Box 11).
With regard w0 the titie,
E the text is approved as submitted by the applicant.
|‘_‘| the toxt has been cstablished by this Authority to read as follows:

> w

w

With regard to the abstrect,
the text is approved as submitied by the applicant.

D the text has been csunblished, according 1o Rule 38.2(b), by this Authority as it appears in Box 11I. The
applicant may, within one month (rom the date of maifing of this international search repart, submit
comments to this Authority.

6. The figure of tic drawings 10 be published with the abstracy is Figure No.
D a3 sugpcested by the applicant. D None of the figures.
D because the applicant failed 1o suggest a figure.

D because this figure betier characterizes the invention,

Farm PCT!ISA 210 {first sheet) (July 1998)
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INTERNATIONAL SEARCH REPORT International application Na.

PCT/SE 01/00708

A. CLASSIFICATION OF SUBJECT MATTER

IPC7: CO7D 401/14, CO7D 405/14, CO7D 409/14, CO7D 211/68, A61K 31/4523,

~ A61P 25/04, AG1P 25/00 )
According 10 1nternational Patent Clamsification {IPC) er o both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation scarched (classification system followed by classification symbols)

IPC7: CO7D, A61K

Ducumentstion scarched other than minimumn documentation o the extent that such documents are included in the ficlds searched
SE,DK,FI,NO classes as above

Flectronie dala base consulied during the international search (name of data base and, where practicsbie, search termsy used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

cited to evtahlish the putilication dale of anather citation or other
special reason (a2 speci fled)
“0" documen refering to an arsl discosure, use, adibition or albher
means
“P* documeni published prior to the inlernational filing daie bnd Ister than
the priarity date clalmed

"} Catcgory*| Citation of document, with indication, where appropriate, of the relevant passages Relevant 1o claim No.
X WO 9828275 Al (ASTRA PHARMA INC.), 2 July 1998 1-18 )
(02.07.98), the claims, examples and compound 52
(page 55 and 58)
X W0 9723466 Al (ASTRA PHARMA INC.), 3 July 1997\ 1-6,8-17 7
(03.07.97), the claims, examples
X W0 9933806 A1 (ORTHO-MCNEIL PHARMACEUTICAL, INC.), 1-6,8-17 .-
8 July 1999 (08.07.99), the claims, examples
m Further documents arc listed in the continuation of Box C. m See patent family annex.
*  Special categaries of died documents: “T* later document published afier the internationa) Gling date or prionty
“A" document defining the general state of the art which is not considered date and ot in conflict with the application bt cited 1o understand
10 be of particular relevance the principle or theary wdelying the Invertion
"E" eulier application or patent Int published on or afier the intertionsl  =X*  document of particular relevence: the daimed invertion camoct be
oo Mingdue o . conmidered novel or cannct be considered 10 invalve an inventive
L" document which may throw daubts on pricrity daim(s) or which iv sep when the document is taken alane

“Y® document of particular relevence: the daimed invention cannot be
canidered W invalve an inverive when Uhe document is
canhined with one or mare other documents, such combinatian
being obvious to a person wlled in the am

"&" document member of the sxre patent family

Date of the actual completion of the international search

30 July 2001

Date of mailing of the iniernational search report

31 -07- 2001

Namc and mailing address of the 1SA«
Swedish Patent Office

Box 5055, S-102 42 STOCKHOLM
Facsimile No. +46 8 666 02 86

Autharized officer

Solveig Gustavsson/BS
Telephone No.  +46 B 72 25 00

Form PCTISA210 (second sheet) (July 1998)




INTERNATIONAL SEARCH REPORT International application No.

PCT/SE 01/00708

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Catcgory*

Citation of document, with indicadon, where appropriate, of the rclevant pasiages

‘| Relevant to daim No.

X

J. Med. Chem., Volume 42, 1999, Xiaoyan Zhang et
al, "Probes for Narcotic Receptor Mediated
Phenomena. 26.1-3 Synthesis and Blological
Evaluation of Diarylmethylpiperazines and
Diarylimethylpiperidines as Novel, Nonpeptidic &
Opioid Receptor Ligands®™ page 5455 ~. page 5463

J. Med. Chem., Volume 43,.2000, Zhong-Yong Wei et
al, "N,N-Diethyl ~4- (phenylpiperidin -4
-y1idenenethy1) benzamide: A Novel, Exceptionally
Selective, Potent & Opioid Receptor Agonist with
Oral Bfoavailabflity and Its Analogues®,
page 3895 - page 3905, page 3897, compound 8 and
scheme 3 '

1-6,8-17

7,18

Form PCT ISA.210 (contnuation of second sheet) (July IWIE)L
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INTERNATI NAL SEARCH REPORT International application No.
PCT/SE01/00708

Box |

Observations where certatu clalins were found unsesrchable (Continuation of ltem | of first sheet)

o
H

X

i

1 his international scarch report has not been established in revpect of cortain claims under Article 17(2)a) for the following reasous:

Claims Non.: 15-17
because they relate to subject matter not reguired to be searchd by this Authority, namely:

sea next sheeat

Clainix Nos.:
teeause they relate to parts of e imemational application that do not comply with the prescribed requirements to such
an extent that no meaningfil intemnational search can be earried ow, specifically:

Claims Nos.:
because they ane depadent claims amd are oot drafled in accondance with the second and thind sentetices of Rule 6.4(a).

Observations where uunity of lnvention is {eckiug (Coutinuation of item 2 of first sheet)

)

O

This International Searching Authority found mwltiple inventions i this intenuational application, as follows:

Ax all reyuired additional search feey were timely paid by the applicant, this international search report covers all
scarchable claims.

As all searchable claims could b searched without effort justifying an additional fee, this Authority did not invite payment
ofanv additional fee.

As only some of the required additional search fecs were timely paid by the applicant, this international search report
covers only those clain for which fecs were paid, specilically claims Nos.:

No required additional search fexs were timely paid by the applicant. Consequently, this imemational search report is
rostricted to the invention first mentioned in the claims; it is covered by cleims Nos.:

Remnek on Protest D The aditional search fiews were accommanied by the applicant ‘s protest.

D No protest acompanied the payment of additional search fevs.

Form I'C T71RA/2 10 {oontmutton of frst sheel ¢ 1)1 (Av1990)



INTERNATIONAL SEARCH REPORT Intcmational application No.
PCT/SE01/00708

Claims 15-17 relate to methods of treatment of the human or animal
body by surgery or by therapy/ diagnostic methods practised n the
human or animal body/Rule 39.1. (iv). Nevertheless, a search has
been executed for these claims. The search has been based on the
alleged effects of the compounds/compositions.

“Form PUT/TR\/210 {extra sheet) (July 1998)
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INTERNATIONAL SEARCH REPORT

Infarmation on patent family members

International application No.

02/07/01 | PCT/SE 01/00708
Patent document Publication Patent family Publication

¢ited in wearch repart dale member(s) date
%O 9828275 Al 02/07/98 AU 5351298 A 17/07/98
BR 9714055 A 09/05/00

CN 1246111 A 01/03/00

(w0 4 9902199 A 17/11/99

EP 0946511 A 06/10/99

IL 130535 D 00/00/00

NO 993022 A 20/08/99

PL .334374 A 28/02/00

SE 9604785 D 00/00/00

SK 76299 A 08/11/99

TR 9901417 T 00/00/00

us 6187792 B 13/02/01

HU 0000610 A 28/09/00

SE 9702535 D 00/00/00

Wo 9723466 Al 03/07/97 AU 715547 B 03/02/700
AU 1216297 A 17/07/97

BR * 9612204 A 13707799

CN 1209124 A 24/02/99

cz 9801768 A 16/09/98

EP 0915855 A 19/05/99

HU 9901304 A 30/08/99

IL 124996 D 00/00/00

JP 2000502679 T 07/03/00

NO 982807 A 19/08/98

PL 327403 A 07/12/98

SE 9504661 D 00/00/00

SK 82298 A 04/11/98

TR 9801180 T 00/00/00

us 6130222 A 10710700

WO 9933806 Al 08/07/99 AU 2009799 A 19/07/99
EP 1049676 A 08/11/00

Form PCT.ISA/210 (patent family annex) (July 1998)
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J. Mad, Cherm. 1088, 42, 54553483 455

Probes for Narcotic Receptor Mediated Phenomena. 26.'~* Synthesis and
Biological Evaluation of Diarylmethylpiperazines and Diarylmethylpiperidines
as Novel, Nonpeptidic § Opioid Receptor Ligands

Xiaoyan Zhang,'¥ Kenner C. Rice,* Siivia N, C-Iduun“l-nruhlhm:'l.-mnSmlth'Anduowp."

Arthur B. Jacobson.! Richard B. Rothman,! Peg Davis$ Christina M

! and Frank Porreca’

Laboratory of Madicinal Chemistry. Bullding 8, Room Bi-23, Natianal Instituts of Diaberes and Digestive and Kidney
= A Bethesda, Section,

Diseaesxs. National Instirutes of Heslth,

20892, and Clinical
Insrituee an Drug Abuse, Addicrion Rassarch Certer, Baltimare, Maryiand 21324, and

Nationgl
Pharmacology.

Collego of Madicine. The University of Arizona, Turson, Arizrona 85724

" Raveived August Z, 1608

We recently reported (+)+[(aﬂ-u.-{(2&55+allyl-z 5-dlme|:hyl 1-piperazinyl}-3-methaxyben-

zyl]-N.Mdlethylbenzamide (1b, SNC80) as a novel non

ic 4 recaptor agonist and explored

the structure—activity ralnﬂmahlp.l (SAR) of a series of related derivatives. We have found

that & binding activides and selectivity showed little

was removed or
i important for interartion with the §
led to the
N, Ndiethyl{a-pi
derivatives (4

by the other substituents, whereas the N,

change when the 3-methoxy group in 1b
benzamide group

. Extensive modificatinn of the piperazine nucleus
synﬂmlsd‘anewmofNMdleﬂlyl(g-plpmd
Ta—c). S:l\:unlmpunﬂstz 3a, 3e, @a) strongly hound to the 8 receptor

mylbenzyl)benzamides (2, 3a—e).
benzamides (4a. 5a—c. 8a—b). and related

with&vﬂuulnﬂmhwnumﬂummmmmmmmmgammﬂudm
compounds for the 4 and ¢ receptors were negligible, indicating excellent 3 oploid

subtype se
in the interaction of this series of

lectivity. MMnmmmsmdup!peruImmdemlhowaddlﬂbrmtm
at the  receptor. Nitrogen N*

rs to be an

important structural element and is essential for elsctrostatic interaction. whila N! seems to

bemmeceﬂ'yformmlthnltmedmptor

Classificatian of opicid receptors into rmu (u), delta (4).
and kappa (r) is widely accepted, and they have been
idendfied by malecular cloning and pharmacological
means.{~¢ Recent advances in the understanding of the
physiological functions of the 4 opiold receptors have
highlighted the important role of this receptar in the
regulation of pain,’"1° and the search for 4 receptor
agonists has been pursued in numerous labaratories. A
number of selective 4 agonists, such as DPDPE and
[D-Alaf]deltorphin II, have been developed for probing
the function of the 4 receptor.!? Despite their § agoniat
activity, their therapeutic use is limited due to their

c structure. The and identification of
(£)-4-[(0R-0-(25.5R)-4-allyl-2 5-dimethyl-1-piperazinyl)-
3-hydroxybenzyl]- V. N-diethylberzamide (G)-BW37T3U88,
{£)-1a) as @ selective and nonpeptidic 4 receptor agonist
was & major advance in this lm.“'“ This compound
has been described as the first systemically sctive,

'Huwlmuumm.unwu Kudney Diseases.
' National Insritute on Drug Abuss
%Tha Univeralty of Arizona.

ml'l'm-ih: Neumgen Inc., 35 NE Indugivial Road. Branford.

4 Presens wddress: Division of Anesthetic, Critical Care snd Alnme

Drug Preducts, HFD 170, Food and Drug Administration, $800 Fishers
Llnr. Rociville, MD 20857.

C Research m&. 2-18. muﬂ:whl
mlthpﬂ

' lﬂr-sdrm Pharmacsutiral Selences, Unl-
g glﬂmd of Pharmacy. 20 North Ping S, Bakimore.

10. IOZIUMCCC $18.00

nonpeptide 4 agonist and has proven useful in the
characterization of the behavioral effects mediated by
centrel 3 receptors in primates. 1419

Recently, wa reparted the synthesls end absoluts
canfiguration of the optically pure enantiomers of the
nanpeptide & oplold agonist, (t)-1a, its benxylic epimers,
and their methy] ethers.!2 Among this series, we have
found that replacement of the phenclic hydraxyl group
in la with either 8 msthoxy! group {(+)-4-{{eR)-o-
(25.5R)4-allyl-2,5-dimethyi-1-piperazinyl)-3-methoxy-
benzyl]-N,N-diethylbenzamide, 1b, SNC80) or a hydro-
gen atom (1¢) gave ligands which retainad the potent 4
activities and significantly increased the /3 selectivity
in bath opioid receptor binding and in vitro functional
sasays (Chart 1}. Subsequent studies included an in-
vestigutian of tha role of the amide functional group of
1b—c st the oplaid receptors.? Wa found that the NN
pdisubstituted amide functionel group is important for
the interaction of this series of compounds at the 4
receptor. Furthermore, from tha above studies we also
learned that the spatial orientation of the a-benzylic
position dramatleally influenced the activity and selec-
tivity of these molecules at 4 oploid receptora. The
pharmecnlogical profile of campound 1b is similar tn (+)-
1a in mice, both producing antinociception and miid
transient convulaions at the same dose range.'® How-
ever, compound 1b produces greater antinociceptive
activity in assays of thermal nociception without con-
vulsant activity in the rhesus monkasy, suggesting that

© 1889 American Chemical Soclety
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Chart 1. Structures of 4 Oploid Recaptor Salective Ligands

Zhang et al.
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1b and related nonpeptidic 4 agonists may be pramising
candidates for development ns safe and effective clinical
anaigesics.!? Extensive chemical modifications of this
compound enabled us to furthar refine the bagic frame-
work for the interaction of this series of compounds at

the & recoptar.

Most of the dic 4 oploid ligands (such as
naltrindole and 17- S-a-epy-T(H-
(1-naphthylidene)-3,14-dihydrotymarphinan  (BNTX))
contain anly ona basic nitrogen atom. Site-directed
mutegenesls expariments and molecular madaling stud-
fes have suggested thet a basic nitrogen in 4 oploid
ligands Is an essential stnictural element for receptor
reuuglﬂtlm although there is conflicting evidencs as to

residue is important for thet recog-
n!ﬂm""' 1b has s carbon—nitrogen skel-
eton that is very differant from the wall-known fused-
ring oplolds, such-es naltrindola and BNTX, and thus
any structure—activity relationships dependent upon
the better-known fused-ring opioids may not pertain to
this new structure. Hereln, we report our cantinuing
struchme—activity relationship studies of 1b focused on
the investigation of tha role of the two basic nitrogen
atoms (N and N¥) and the influence of substituents an
Ni. We initially examinad the offects of the trans
dimethy! groupa on the piperazine ring of 1h and found
that piperazine derivative 2, lacking the ring methyl
groups of 1b, retained reasonable 4 binding affinity and
uld selecrivity. Furthermors, we found that the des-
methoxy snalogue 3c shows a simllar 8 oploid
binding profile as the methoxy analogue 1b. We then
prepared a series of piperazine derivatives with various
substituents on N¢ (3a—e). The influence of the two
nitrogens was studied by replacement of ona of the
nitrogen atoms {N! or NY) with carbon (4a, 5a—c, 6a—
b) or axygen (4b, 7a). Diarylmethyldiamines (Tb—c)
were slso prepared to compare the 4 activity of Ta. The
synthesis and the structure—activity relationships of
these new compounds on the oplold receptors are

Ral . -
12 byt -

reported herein. The newly syntheaized analogues were
tested w8 racemates in order to evaluate the broad effect
of the modification. this work, similar modifica-
tions were published with comparable results. -2

Chamistry

The synthetic intermediates 8—11 were prepared
according to the previously reported method? or an
alternative pathwey®?7 (Schems 1) more applicable m
ﬂulynﬂuhdﬁlualrmnu!lam«lahrganle
Candensation of 4-formylbenzoic add with
in the presence of 1- Mmeﬂ'lylnmlmpmpyl)-a-ethyl
carbodlimide (EDCI) gave 4-formyl-N, benz-
amide (8).5 Tha Grignard reaction of aldehyde 8 with
(3-methaxyphenyl) magnesium bromide provided benz-
hydryl alcohol 8b.A% Oxidation of the alcohol 8b with
MnO; gave the corresponding benzoylbenzamide 11,228
while treatment of 8b with concantrated hydrochloric
acld generated the corres chloride 8b? in quan-
ttative yleld. This newer epproach®i7 of preparing
intermediates Ba and Bb offered edvantages
aver the previcus ane! in terms of fawer steps, higher
yiclds, and the easler isolation of the products.

Treatment of the benzhydryl chloride 18a? or 10b*
with the ta amina ylelded the corresponding
enalogues 2 Y 33—, and 4a—b, as shown in Scheme
1. N-Alkylation of 3a afforded a es 3c—e 25
Compound Ta was synthesized in two steps from ben-
zhydryl alcohol 8bLE with chlaroethanol, followed by
the displacement of the chloride atom with dimethyl-
amine.

Several approaches diffarent from that of Delorme et
al.M were examined to construct the diarylmethylpip-
eridines 5%% (Scheme 2}, and only the McMurry

reaction® of 11338 with Atbenzyl-1- peridme
gﬂ'ﬂ:dslred intermediate Ib“lnmlsonablo yleld

3). Hydrogenation of 8b with s catalytic
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Schema 1~

W]

2= o

oz N -

amount of Pd/C (10%) in acetic acid yielded & partially mathyipiperidines Sa. Eaclrweller—Clarke reaction of a
reduced intermediate 82,2 which was further reduced affarded N'metiry! anzlogus 5b, while alkylation of 5a
with an equal amount of PA/C (30%) to give diary)- with allyl bromide provided Nallyl derivative Sc



S458 _jourrml of Modivinal Chemistry. 1998, Vol 42 Ne. 26
Scheme 3=

Zhang et al.

Uriopa gy
e

A H—

# Condittions: (1) Zn. TICL,. DME. refum: (U) Hy (50 paf). AcOH, PA/C (10%): () Hy (80 pui), A<OH, mm V) HeCO, HCO;H: (v)

aliyl bromids, K;CO,. THF

qa
o

r Y
n&mﬁm rt; (Y HyCO,

benmtrinxels,

The modified Katritzky tertiary amine method™

dluylnnﬂlyldhmhedcmﬂve'rbhlyhlduf

50%, as iMustratéd in Scheme 4. Eschweller—Clarks
reaction of 7b afforded analogus 7c.

Rasults and Discussion

All com were tested for inhibitdon of specific
binding of PHIDAMGO (Tyr-D-Ala-Gly-(Ma)-Phe-Gly-
ol)" o g mupm and PH]DADLE (Tyr-p-Ala-Gly-Phe-

at rat brain membranes as
m"‘ﬂnaﬂwdﬂiﬂhﬂaﬂm
for x receptors wes determined by Inhibition of hinding
of [PH]U69,583% at guinea pig brain membranes. The
values for the &, 8, and x receptors ere listed in Table
1.
All compounds displayed Iow affinity at 4 and «
thus the mast 4 selective compounds are the
ligands with the greatest 4 affinity. The simple dide-
plperazine darfvative 2 had about one-seventh
of the & receptor affinity (8 K = 27 nM) of its trans
dimethyl relative 1b. The affinity of 2 indicates that
transdimethyl groups on tha piperazine ring are not
eritical for recognition at the 4 receptor, a finding

consistent with that of Morphy. 28 Furthermare, in
accord with our findings that the aromatic methoxyl
group of 1b is not essential (its demethoxylated relative
lelndvuylﬂﬁlﬂnltyhﬂndmpuﬂ.nplmmt
of the aromatie 1 of 2 with a proton in
increased 4 affinity (X, = 10.5 nM). 'l'hul.theinfluemn
of the N* substitution was investigated using this

carbon— akeleton. It was shown that
replacement of the Mallyl group with an alkyl molsty
(3b.d) somewhat reduced effinity at the & receptor.
However, the Mbenzyl derivative 3e had very high
affinity for the & receptar (X; = 1.5 nM). more than twice
the affinity of 1b, in accard with the binding data of
Delorms ot 8). (1.2 nM}.? It would appear that an
electron rich substituent an N* leads to increased 4
receptor affinity,

The high affinity of 3e for the & receptor in this series
is in marked contrast to the chserved decrease in affinity
that is obtained when an Mbenzyl group is introduced
in naltrindale-lke molecules. Thus, 3e, 8 highly §-selec-
tive ligand (/6 = >4500, Table 1), was found to have
>70 tmas higher affinity at the 4 receptor than N
axymorphindole, 17-benzylnoruxy-
affinity
between Maubstituted naltrindole-Uka molecules and
compounds simifar to 1b could be ascribed to the
distinctively different three-dimenstonal spatial orjents-
tion of the lane-pair electrons on the ni atom
which have been found in these compournds.

Piperidine snalogue 4a and morpholine analogue 4b
showed little or no affinity for the three oploid receptor
subtypes. In contrest, piperidine analogues Sa and 5¢
exhibited moderate binding affinity at the & receptor.
This ohserved structure—activity relationship suggests
that the basic nitrogen N* is an important structural
slement in the interaction of this series of compounds
at the 4 receptor whereas the N! nitrogen could be
madified while reasanable interaction with the
0 receptor. It should noted that ligands Sa and 5c
possess a ubstituted aramatic ring. whereas
4a and 4b do not, however the SAR above suggest that
this aromatic substituent would not affect affinity to the
extent cbserved. The poor effinity of 5b Is consistent
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Table 1. Binding Affinities of Diarylnsthylpiperazines and Diaryimethylpiperidines for ». 4. and » Recaptars

TR0

K tnM & SEM) K rutln

compd R X wmpO formula® #binding' dbinding’ sbindng” x#
It e 2S53Rdimethyl-Mallyl-1-piperazinyl  OCH, H0Mk170 42008 11700 4 €30 990
¢  me2SSRdimethyi-Mallyl-1-plperaxingl H 3000 (18400* 0.5 1008 3000 (1900 >3800
2 Nallyk-1-piperaxinyl OCH; 123-127 10000 B30G* 27 4+ 2 _10000 M00C}*  »>230
.3 H 100108 C-H-Ni') 10000 a00)* 4811051 ND »1400
3b  Amethyl-1-piperazing] H 182 C%% 10000 (3000* 43233 10000 {TODD)*  »130
3¢ Nallyl-l-pipessiayl H 130 c.mf 10000 @8OG}* 103308 ND >800
3  Npropyl-1-pipecusing] H 170-172 Cpg Hig NiO- 10000 MEOD)* 442130 10000 (7000)* =150
3 Nbanzyl-1-plpscasinyl H 153-135 ; 10000 B8O0* 1.48 +0.8 2000 {1400)4 >4300
da  N-lpiperidinyl M 128-127 cw 10000 @80M* 3000 (1700y* 10000 (TOOM)* »4
db  Nmorpheling H  8-100 CplaNiO: 10000 (3800)* 3000 {1700)* 10000 (70OCK* >4
Sa  4-piperidimd OCH, »» c..lm 10000 B300* 204 2 10000 @OOCY>  »300
5b  Nmathyl-4-piperiding] OoCHy 39 cmg;m 10000 3004 328 + 21 unnmu_nl >15
S¢  MNallyl-4-piperidingl OCH, 79 10000 (83005 27 & 2 10000 (BOOCY*  >200
Sa  4-piperidinylidena OCH, 831-83 % 18000 @23005* 503 10000 (8000} >1200
6t  Nbanzyl-4-piparidicryidans OCH, 12-85 % 10000 @300* 12 1 7650 & 429 *>300
Ta 2-{N.N-dimsthrylaminc)ethoxy OCH; 31 Cw 10000 (@30M* 238 + 30 10000 (R00O)*  »20
T  2-{(N.Ndimethylaming)sthemino OCH; 82-04 CoHuNOuw 10000 B300)* 622442 10000 (BODO)Y  >10
Te  2{N.N-dinwthylamin-Nmathylethylamios OCH, 95-87 10000 @300> 248+:26 10000 (ROOO)*  »20

brain rmembranes. ¢

& Amorphous powdar. hy—mc.mmn-nmmudmwm

DADAL in rt brein msmbranes.

“Inhibitory effect to PH]DAMGO in rat
affect to PH]U®S,553 in guinem pig brain

mombrane. Ses refs 1 and 2. # Ses rof 2. £Ne sxact number could be given. The highast concantration tested (nM) is given with the

maximum binding affinity (M) in perenthasss.

Table 8. Agonimt Activity of Selerted Compounds in the Mouss Vas Deferans (MVID) snd Guinss Pig lleum (GPT) Bloasssy

]

"G

ICae (nM & SEM)

compd R X G (g} MVD &) »é ruzls
1b* trans- 255 Rdimathyl-Maliyl-1-pipecszinyl OCH, 5450 = 2050 273 +£0.48 2000
le® trans-2 53 Rdimaethyl-Nallyl-1-pipsrexinyl A580 £ 130 10504 813
2 Meally-1-piparazinyl OCH, 20300 & 1300 311£30 810
] MNbenxyl-|-piperazinyl H 8830 £ 1050 25785 382
e A-pipeckiinylidens OCH; 27700 & 900 125 & 28
*Daza from ref 2.

with the findings above that an N*.substituent should
be an electron rich syxtem. When tha relative arients-
tion of the three rings were partially restricted by a
double bond, piperidine Ga exhibited 4-fold higher
affinity at the 4 recaptor (K; = 5 nM) than the unre-
stricted piperidine Sa. Replacemnent of N! and N¢ with
axygen led to an ether linked ring-opened analogue 7a,
which showed decreased affinity at the 4 receptor. As
comparison, Tb and Tc also showed
a considerable Joas of affinity at the 4 receptor, indicat-

ing that a cyclic amine is required for recognition at the
receptor,

Campounds 2, 3e, and 8a, which possessed
affinity and therefore the greatest 4 selectivity in this
series, were evaluated for oploid agonist activity in the
mouse vas deferens (MVD) and guinea pig fleum (GPT)
preparstinns (Table 2).% The agonism displayed by
these ligands in the MVD was inhibited by the &
antagonist, IC] 174,864. Though the aurent ligands
were less potent 4 agonists than the parent compound

3]
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Chart 2. Structures of 4 Oplold Receptor Salective
Piperidines

EN . BN
halareary)
' %
X

13

_1b, all three ligands showed high & selectivity (GPU/
MVD), which ia conalstant with the studies in the
binding assays.

Conclusions

We have investigated a serles of N.Ndiethyl(o-
piperazinylaryl)benzamides, N.Nediethyl(a-piperidinyl
or piperidinylidenearyl)banzamides, and related derive-
. All of these
compounds showad low binding lmnltyatnlnd:
receptors, and several displayed high binding affinity
at the d receptor. Two Important structure—activity
relationships wers chaerved from this present data: (1)
the alkyl substituent pattern on the nitrogen N4 de-
creased 4 binding, and en electron rich substituent ekls
interaction with the 4 receptor; (2) the nitroagen N4 of
the piperazine is sufficlent to provide an essential
electroatatic intsraction with the 4 receptor; Ni is
relatively unneceasary for binding to the & receptor.

Racently, it has been reported that a series of NN
diethyl(a benzamides 13 (Chart 2),
structurally relsted snalogues of 8a—b, display 0
selective egonism, though the actvitdes of
these ngw compounds were not disclosed ™ Thus, the
NMdlcﬂwl(u—delnyﬂdm-smeﬂmqhmql)m

amides 8a—b could be used as a valuable tamplate for
ﬂu(hvelcpmtdnewmnpupﬂdlcllpuhhrﬂnd
Teceptor.

Experimental Section.
Chemistry. Melting points were determined on a MEL-
TEMPIlnpllhqmlun'pdnt and are uncor

myntkrmmﬂﬂ"lﬁl)wn
resornarce (MC NMR) were
mmmcnch(mhuummmm
yhlhufMS)u:h:Inmlmrdlrdm-Vmelm
ermm ass spectra (MS) were recorded on & VG
mcl Fl 4600 spectrometer In the
=NH3). Thin-Ilsyer chroma-
peﬂhrmedmAnlhnhllllmyl GHLF
0 mmpllln.Fllﬂlwlumndim hy was rﬁrmd
with Fluka silice gel 80 (mesh 220 ammlyses
mpﬂlﬂnﬂlbyAtllmhMluuhh.llr_ Nuu'_ GA, and
the results were within :0.4% of the thearedeal values unless
ctherwise indicated. Unless specifically indicated otherwise,
Seandare procedures: () hydroctuarides, by the dropies
=a ures:
additian of 1.0 M HCI/Et;0 salution to & solution of the amine
In acetone, untll the resulting mixture wes acidie to molst pH
peper: (b) maleates and axalates: by the dropwise addicion of
a molar equivalent solution of maleic acld or oxalic edd In
uﬂ!ydml.-EuOmlloImlnnd‘dnlmlne in absclute
methans
4&-Formyl-N.N-diethylbenzamide (8)® 1-G-Dimethyl-
aminopropyl)-3 -ﬂhyl:l‘,hdlmldl hydrochlocide (300 g, 157

Zhang et al.

mmol) was added portionwise to a cold solution (0 °C) of
4Jormylbenzolc acid (21.36 g. 142 mmol). diethylamine {10.41
8 142 mmol), and triethylamine 20 ml) In 350 mL of
anhydrous CHyCl. The mixture was stirred at 0 *C for 30 min
and warmed to the room tempersture under Ar, Afier 4 h, the
run.lmwn mlndbydrnddl:lmuflbﬂde‘umuwd

Luyers were separsted, and the aquecus
hyarwummdwldid-hl:hﬂv 100 mL). The combined
organics were washed successively with water. aqueous hy-
drochloric acid (3%). water, and brine, then dried over Nar
SOy, and concentrated. The product 8 (272 g, 83%) was
purified high vacuum distillstion: bp 113—118 ‘.1
mml}g:' NMR b 1.12 {bs, 3H, CHy, 1.27 (bs, 3H, CH)), 3.22
{bd. J= 8.84 Hx, TH, NCH3). 3.57 {bd. /=884 Hz, ZH, NCHy),
753 (d. J=0.14 Hx, 2H), 7.83 {d, J= 8.03 Hz, 2H), 10,05 {».
1H, CHO); 2C NMR ¢ 152 (CHO): MS (CI-NHy mix 208

wmwnmwmm
amide (05).58 A solution of 3-(methexyphenyl)magnes

lum
bromnide was prepared 3-bromaantsale (11.22 g. 60
mml)lnl!ﬂml.dmgdm F with l.l;dnugneﬁum
turnings and refluxing for 1 h. The Grignard salution
enaled, and the dear uwtnm&mdhmnﬂm!.
round-bottom flagk equipped with a mechanieal stirrer and
reflux condenser via a double-end needle under an aumasphere
of Ar. Alnluﬂmdl(&lsl.mmnlnzsmdmhyimu
THF was added to the Grignard solution vis syringe. The
raulung mixnire was stirred ly for 1 h, and the
zl. by the addition of 100 mL of ssturated
The layers were separated, and the aquecus
hyurwumudﬂ:h&.oax 100 ml). The combined
arganics were dried over MgSO, and concentruted. The crurds
wncwlMMEﬂAﬁmmmFﬂ 8.553
19%) of 8b as white crystals: mp 80-81.5 °C (it mp
*C): TH NMR 8 1.10-1.25 {m. lH 2CHy). 2.37 (d. J-S.le.
1H, OH), 3.24 (bs, ZH, NCHy), 3.51 (bs. 2H, NCHjy), 3.70 (s,
3H, OCHy). 5.82 (d, /= 3.26 Hz, IH, CH). 8.80—6.84 {m, 1H),
l.ﬁ-ﬂ.ﬂ.’n (m. 2H). T.23-742 (m, 5H).
D)-N.Ndiethylbenzamide (11).23*
Tolaoluﬂm b (10.8 g. 34 mmel) in 200 mL of anhydmus
Cﬂﬁhmdhduuuudmm’)mde(ul%
equiv). The mixture was heated at reflux for 3 h
urlierArlndtIIn tered through Celite. The flitrute was
mtuudmﬂve 10.5 {1009%) of 11 as & white solid:
88-88.5 *C (ir.! mp 8889 °C): 'H NMR 4 1. IS-IIMH:I.E
3.28 (ba, 2H, NCHy), l.ﬂtba.ﬂ-l NCH,). 3.87 (5. 3H. OCHj,
7. 175 .(;HHi ;l-l!i“. 8.46 Hx. 1H). 7.27-7.50 (m. 5H), 784 (d. J

44(4-Allyl-1 -3-met -N.N-dleth-
x Eﬂ=Amlnm¢l'm (l!!l.lllamlml)

N-ll;l-p;:ﬂm 5.13 mmol) and K,.CO5 (1.70 g. 1238
in 20 mL of

acetonitrile was hested o reflux
under Ar. The reaction mixture was poured Into &
mixture of EtOAs and wazer. The arganic layer was washed
with water, saturated solution of sadiuan carbonare
twice and brine, drled over Nu;S0, and eva ina
vacuum to 2 uy & colorless ofl {1.13 g, : 'THNMR &
1.12-1.21 @H). 2.30-2.55 (ba, BH), 2.00 (d. /= 8.51 Hz,
2H), 3.21 (ba, 2H), 3.50 {bs. 2H). 3.78 (s. 3H. OCHy}, 4.20 (s,
1H, CHN), 5.11-5.20 {m, 2H, C=CH,), 5.75-5.80 (m, 1H, C=
CH), 6.74—8.75 {m. 1H), 8.97-7.00 {m. 2H), 7.19 {t, J= 8.1
Hz, 1H), 7.28 (d, J= 8.4 Hz. 2H), 7.43 {d. = 8.] Hz, 2H);: MS
{CI-NHj) mfs 422 (MH*). Compound I-nnllte' mp 125-127
*C: Anal. (CaaHnNyDy-GH;O4 C, H, N
L(I-Plpmﬂqylben:ynw.ﬂ-dhu\ylbmnmhh (3a).7
A mixture of 10a® {1.85 g, 6.13 mmaol). piperaxine {1.58 g. 18.3
mmal). K4CO» (424 g. 30.7 mmal). and anhydrous scetonitrile
{100 ml.) was treated in & manner similar to that described
above for the of 2. This gave 1.55 g (T29%) of 3a as
calorless crystals: mp 188—169 °C (k.7 157-189 *C): '"HNMR
4 1.10 (bs. 3H).lmm:l-l).z:sth.ﬂ'l).lll(t.J-.’nH:
4H), 3.25 (bs. 2H), 3.51 (bs, 2H). 4.23 {s. 1H. CHN). 7.18-7.32
{m, SH), 7.40 {d, J=8§.0 Hz, 2H), 7.43 (d. J= 5.0 Hz, 2H): MS
(CI-NHa) mie 352 (MH*). Anal. (CaHaNyO) C. H. N.

AL



Synthesis of Nonypaptidic & MMLM

4-[(4-Methyl-1-
(Sh)myAl mll'nltuu o Ih' (0.51

{0.19 g. 1.85 mmol), I&co.mm.. 5.04
o), and anhydrous acetonitrile (5 mL) was treated in a
manner similar o that deacribed above for the of
2. This 054 g (30%) of 3b us = coloriess nil: 'H NMR 8
1.10 (bs, 3H), 1.20 (ba. 3H), 2.24 (s, 3H, NCH), 2.42 (ba, 8H)
3.24 (ba, 3.51 (bs. 2H), 4.22 (s, 1H. CHN), 7.17-7.32 {m,
5§H). 7.40 {d. J= 8.0 Hx. 2H), 745 {d, J= 8.0 He. ZH); MS
{CI-NHy mie 368 (MH"). Onm Ih-HCE: mp 182 °C

. desceribed shove fir the rationof L. This 0.1
ms)uru-.nm—uu 'l?nmouon-.mn
a-. . 2.48 (ba, BH). 3.00 (d. /= 7.0 Hx. 2H), 323 (ba,
. . 4. . 1H). 5.10-5.22 {m, 3H), 585587
1H). T.ID(dd.J- lﬂ.ﬂ 7.0 Hz, 1H), 7.24-7.31 (m, 4H). 7.

A4 {4, J=18.0 Hz, ZH): MS s cakd
H M.Mﬂlﬂll IcHCL:
150 °C {soften). Anal. (CesHinNsO-HCI-2.5 C.H. N,

£,

2
(I

(78%) of 3a s a colorless oll: 'H NMR & 1.00~1.25 (bd, 6H)
43-2.48 (m, BH), 3.24 (bs, 2H), 3.51 (u.u-n.mﬁ. 1H
CHN), 7.18-7.28 (m, 10H), 7.37-7.44 {m, 4H): MS
ade 442 (MH*), Compound Se-oxalate: mp 153155 °C. Anal.,
(ConHasN2DCaHs0,0.25H,0) C. H, N.

4-[(1-Piparidinyl) (4a).
Amdlﬁﬂ.ﬂ!.l mmaol), 0AmL, 415
mmaol), K2CO, (0.70 g, 5.04 mumol}, and acetonitrile
{10 mL) was in a manner similar to that described
Mhﬂnpﬂmﬂmdl.'l‘hh 0.22, of daas
coloriess 125127 *C: 1.12-1.25 (m,
6H). 1.42—-1.58 {m, lC.H.) z.auhs.u-l.mcu.) a.u(h-.

2H, CONCHy), 3.48 (bs, 2H, CONCH,), 4.24 (. 1M, CHN),
7.19-7.30 (m, 5H), 7-744 (m, u-n Ms (CI—NH.) e 351
(MH*). Anal {CoyHaN .o-osHaO)

&I(G-IIM lbu_nllhlib)
A mbaureof 10u O uﬂmmml.tls
mmal), K:CO; (0.70 smm.mwmm
(10 ml) was trea In.mllurllmlllrllll:l'ltdﬂﬂhd
abgve for the p of 2. This 0.45 g (T8%) of 4b as
colorless : mp 88-100 °C; 1.10-1.25 (m,
6H). 2.38—2.38 (m, 4H, 2NH,), 3.21 (bs. ZH. CONCHy), 3.52

(bs. 2H. CONCH,), 3.68-3.72 (m, 4H. 20CH,). 4.22 (s, CHN),
m:)‘l :Lgln , SH), 7-40-7 41 (m 4Hl. MS (CI-NHJ mie 353

4-[(1-Benzyl-4-p} ﬁld -3-methoxyb 1)-
m:xlv "ﬂnnlummmxlS
B 15 was added o &

oé:lmwuler(lﬁdln —10
mwmmdmmummmuﬂﬂnnrdlmdh!h

A mixture of 11 (lilg.imnudl\l-llnqlplpnuhm
gsmmnl)inzs of was added 0o the
of the titanium reagent. The mixture was
uﬂundl:rﬂl.mled and poured into 10% aquacs KCO,

(300 mL). After the mixtiye was stirred . the aquecus
layer was extracted with E4O (3 x 100
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ether extracts were dried over NaySO; and concentrated. The
crude product was purified bry acid—base extraction, followed
by chroma , to yleld 1.53 g (B5%) of 8b as a light yellow
rwh- H 3 1.12-1.25 lm GH. 2CHy), 2.48 (m, 4l-n
A48 (m. 4H). 3.27 (be. CONCH)), 3.49-3.54 {(m, 4H. CONCH
NCH;Ph), .78 (a. 3H, OCH3j. 6.65-8.78 (m, 3H). 7. 13—7.33
{m, SH); MS mfe caled for CaiHuNiOx: 468.2777. found
468.2763. Campound 8b-HCL, lyophillmte, mp 82-95 °C (e
100-110 °C. Anal. (CyHyN:OrHCI0.5 C,H,N.
4-[(4-P4 faylidene)-3-me -NN-diath-
& (Ba).M Ta a solution of mmhsmnm
lut.tﬂﬂiml.)wnldhdﬂl of 10% under Ar
The mixture was subjected to 60 H; for 24 h. The mixture
wan filtered thirough Celite, dnnnlv:nrwnmpunud.
The residue was partiioned between 40 mL of saturated
NaHCO; and 25 mL of CHChh, The aqueous layer wes
extracted with CHyCl; {3 » 25 mL), and the combined arganics
were dried over NaySO, and concentrated. The crude product
was filvered ldutdllﬂnlumn.e whth CHClx:
CH;OH:NH,/OH (100:8:1) to give 0.40 of 8a as a
E-. ' NMR 4 1.21-1.33 {m. 6H. zc:-ufur—z.umu-n
88-3.00 tm. 4H), 138 (bs, 2H, CONCHs), 381 (ba, 2H,
CONCH3), 3.85 (a, 3H. OCH,), 8.74—6.87 (m. 3H), 7.22—-7.38
{m, 5H); 3C NMR & 12.77 (CHa). 14.08 {CHJ), 33,32, 33.47.
38.12 (CONCH,), 43.28 {CONCHp. 48.44, 55.12 (OCHQ
111.83, 113.78, 122.44, 126.20, 120.00, 129.70, 135,04, 135.16,
137.07, 143.32, 143.63, 159.44, 171.43 {CON): MS {CI-NHg
iz 370 (MHY). Compound 8a-HCL flizate, mp 83—85 "C
un'."mp >80 *C (ded). Anal 10rHQ0 5 C.H.

4- WW lethylbenz-
5 To a solution of Ba (1.81' 4.0 mumal) in acetic

I:Hﬂllmumdﬂ 187 g Pd/C under Ar. The
mlmnwuuhjmdmmpddl-hh-mh.mm
m residue
waa pnrr.lduul
NaHCO; and 40 ml of CH;Cly. The aquenus layer was
extracted with CHCh (40 mL x 3) and the combined
were dried over Nay SO, and enncentrared. The crude
was filtered & short slliea column, ¢ wl:l-n('.'l-lcl;:
CH;OH-N'H;DH 100:15:1) o give 1.25 of 5a s
: JHNMR 3 1.10~1.34 (m. BH). 1.63 {t. J= 15,8 Hx, 2H),
20-2.27 {m, 2], 2.81-2.71 {m. 2H}. 217321 {m. 2H),
3.50-3.54 (m, 3H), 3.79 (=, 3H, (X:H:) Iﬂ-ﬂ 75 {m, 1H),
0.82-8.89 (m, 2H). 7.18-7.30 (m. 5H): MS mie caled for

CadHuNiOx: 380.2484, found 380.2467. %ﬂmﬂhﬂﬂ
98 °C (soften). Anal. {CpdHuN;Oy-HCI- C.H P

#lu-unm-q-grunw 1-N.Ndl-
ethylbenzamide (3h). A solution of Ba (0 g.lml)lnl

mL of formic acid (08%) was treated with 1.5 mL of formal-
&hyblqﬂu:nﬂhdmﬂ‘lﬂmdm:m—w'c
layer was extracted

mma{cﬂ!x 10ml), lrdﬂlmﬂndmmhmdﬂed
over NasSOy and concentrated. The crude product was Altered
& short silics column. eluting with CHClyCHOH:
{100:10:1) o 0.34 g (36%) of Sh aa & coloriess oll:

IH NMR 4 1.11-1.28 {m. 8H). ISB(LJ—IS"H&ZHJ 1.84-
1.89 {m, 1H). lﬂ—!mtm.ll'l) 2.24 (5. 3H. NCHy), 2.70 (d.
J=10.7 Hz, ZH). 3.25 (bs, 2H). 3.45-3.80 {m. 3H). 3.70 (s,
3H. OCHy), 6.70-8.74 {m, 1H). 6.83-8.80 (m, 2H), 7.16-7.32
{m, 5H):: MS mfz caled for CpsHyN2Og 3042820, found

394 2637, Sb-HCL: hiliza 58 °C (soften).
m:(:l 75?&0% S et

l-l(lﬂ nyl)-l-mﬂmhuwﬂ-mﬂh-
solution of S5a (0.40 g. 1.] mmwol) in

Odemhy&uanwndMﬂMbmlbmlmL
1.1§ mmal} and KgCO;y (0.18 g 1.3 mmol). The resulting
mixture was stirred at room temperature under Ar. After 4 h,
TLC analyais {CHCly:CH;OH:NH,OH 90:8:1) showed that no
Sa remained. The reaction & was filtered, and the
fiter cake was washed with CH.Cla. The Qlitrate was evapo-
rludnndﬂll:ndthm.:fuuhuﬂllhmlum;duﬂmuﬂth
00:3:0.5). The appropriate fractions
were collected and dried under high vatuum to give 0.40
(8199 of 5¢c as a colorjess oil: 'H NMR & 1.12-1 QHJ'.
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1.56 {t, J= 14,8 Hz, 2H), 1.88-2.09 {m, 2H). 2.88 {d, J= 11.7
Hz, 2H), 2.87 (d. J= 6.8 Hx, 2H), 3.25 (ba, 2H, CONCH,.
3.48~-3.80 {m, 3H). 3.78 {s, 3H. OCHJ). 5.10-5.18 {m, 2H,C=
CHj), 5.81-581 {m. 1H, C=CH). 0.70—-8.74 {m, 1H), 8.52—
8.88 [m, 2H). 7.18-7.20 (m. 5H); MS mie calcd for CnHaNOx
4202777, found 4202772, SeHCE mp 75 °C
{solten). Anal. {CnHaNOHCI-05H) C, H, N.

dl:-l hen::ﬂ-ﬂ-). ﬂ-h:?rﬂlydml fib was p! -Nﬁ

20 of toluene and heated to solution. The salution was
tranaferred into acldic chioroethanal in 10 mL of toluene and
hm%:lmuﬂuﬁri . The reaction was cooled and treated
with 20 mL of saturated nqueous NaHCO3. The layers were
separated, and the aquecus layer was extracted EnO @
% 20 mL). The combined were dried over MgSOy and
' meﬂnuy;::;lll’”#dz" m.I:‘-mnbrk-ul .'?-l
- asa :

NMR & 1.13-1.28 (bd, 8H, 2CHj. 3.27 (ba, 3H, NCHy), 3.54
(s, JH. NCHJ). 3.67-3.77 (m, 4H). 3.80 (s, 3H, OCH,)..5.41
{s. IH, OCH). 6.81-8.84 (m. 1H). 6.801-8.84 {m. 2H), 7.23~
720 ({m. 1H). 7.32—7.41 (m. 4H): MS (CI-NH)) miz3 (MH").
This material was used in che next step.

To a 2.0 M solution of dimethylamine (8 ml. 12 mmol) in
THF were added the chioride from above 0.75 g. 2 mmn]), K;-
COs (0.278 g. 2 mmal), and KI {0.332 g. 2 mmal). The
mixture was stirred in a sealed tube at 80—85 “C
The reaction mixture was then cooled and ints 30 mL
of sarurared aqueous NaHCO, and EtsO (20 mL). The aqueous
Inyer wus extractad with ExyO (2 x 20 ml), and the combined
organics were dried over Nu;50; and concentrated. The crude
E:Anmlhﬁﬂdmﬁlmmmmehmm

Cly"CHyOH:NH OH (100:3:1) to yield 0.554 g (T2%) of Ta
as colorless oll: 'H NMR 3 1.11-1.22 (bd, 6H), 2.27 6, 8H),
260 {r, J=58 Ha. 2H), 3.23~-3.50 (m. 4H), 3.78 {s, 3H, OCHJ).
535 {s. 1H. OCH), 8.78-86.82 {m. 1H), 6.61-8.83 (m, 2H),
7.21-7.38 (m. 5H): MS (CI-NHy m/z385 (MH*). The fiwe base
was converted to the axalate salt (Ta.axalace): mp 51 °C
{soften). Anal. {CnHuNsDp»CH;0) C. H. N.

(2.2-Dimethylaminoe i .
M‘A—'!dlal.llylbmllh (Tb)- This un:)udnlwumwl

of 3-{methoxyphenyl) MA.'
surr-l 3-bromoanisale (5 mL. 40 mmol) in 40 mL of
drous

F with 1 gof nnddudn’
:'h.ﬂnlmll:e 1 wmpwhynﬂm

resuliing mixture was stirred vigornaly
tion mixture was quenched with HClI (10%, 100 mL) az-D
The acidic aquecss layer was washed (Bts0, 100 mL) and
carefully basified with aquesus NeOH o pH ~ 12 m 0
baxic aqueous layer wes extracted with CHCI (3 x 1
snd the combined CHCly were dried aver
concentrated. The crude uct was by tog-
raphy (siliea: CHCIx H:NH,OH (100:3:1)) Erehl 2. ’
(509 of Th as A glass: TH NMR & 1.17-1.22 (bd, €H), |
(bs, 1H. NH), 1.74 {s. 8H)., 244 {t. J= 5.87 Ha, ZH. NCH,).
2.64 (c, J= 8.30 Hz, 2H, NCHj,), 3.25 (bs, ZH, CONCHy), 3.52
{ba, 2H, CONCHa), 3.78 {s. 3H, OCH,). 4.T8 (s, 1H, CH)}, 6.75
(dd, /= 2.71, 8.04 Hz, 1H), .97 {d, J= 8.51 Hz, 2H), 7.10—
7.31 (m. 3H). 7.42 {d. J = 8.03 Hz, 2H); MS (CIMS) /s 384
{MH"). The free base was converted o the maleats mult
{Tb-maleate): mp B2—84 °C. Anal (CyHyN3D\g C, H, N.
4-[(2,2-Di amino-1-me .

0.4 g. 1 mmaol) in 1 mL of formic acid (88%) was trested with
1.5 mL of formaldehyde aquecus solution (37%) and stirred
at 70—-80 *C overnight. The reaction mixture was cooled and
basified with saturated squecus NaHCO;. Tha aqueous lxyer
was extracted with CHCl; {3 x 10 ml). and the combined

were dried over NaySO, and concentrated. The crude

h"ggggiﬁ

product was filtered a short silica ealurm, with
CHCIlxCH,OH:NH,OH (100:6:1) to 0255 @1 ol Tcas
a glass: 'H NMR 4 1.11-1.25 {bd, 6H). 2.16 {s, €H, 2NCH3),

2.17 (2. 3H, NCHy), 2.44—2.48 (m, 4H. 2NCHJ), 3.25 (bs. 2H.

CONCH,). 3.51 2H, CONCH3. 3.78 (5. 3H, OCHjy). 4.35

{s. 1H, NCH). 8.73-8.75 (m. 1H), 8.87-0.60 {m, 2H), 7.18

J=T8Hx 1H).7.28{(d. J= 108 Hz, 2H), T.44 (d. J= 78 Hz,

2H); MS (CI-NHJ n7e 388 (MH"). nd Te-HCl, lyo-

ﬂ'llllﬂﬂ. mp 85-87 °C. Anal. (CpsHu «2HC)*1.5H;0) C.
, N.

Biol 1 Assays. Radioligand Binding Assays for x,
d,andk tars. 4-Binding sites were Inbeled using PH]-
DAMGO 2 nM) and rat brain membranes as previously
pepredﬂ‘;ynh , tl:lhw:d:::m

. \ing a partially rat brain which
waa polytroned in 10 mL/brein of kee-cold 10 mM Tris-HCI,
pH 7.0. Membranss were then cenurifuged twice, each at
30000g for 10 min. After the second centrifugation, the
membranss were resuspended in 50 mM Tris-HCL pH 7.4 (50
mL/brain), at 25 *C. Incubations proceeded for 2 hat 25 °C In
50 mM Tria-HCL pH 7.4, siong with a protease inhibitor
cockeail (PIC). The nonspecific binding was determined
20 M levallarphan, 4-Binding sites were labeled using [PHI-
DADLE (2 nM) and rat brain membranes as previously
described™ with seversl modifications. Rat membranss were
prepared daily as with the g-binding sites, abave, except that
incubations for 2 h at 25 °C in 50 mM Tirls-HCl.
pH 7.4, containing 100 mM chaline chloride, 3 mM MnCly, and
100 mM DAMGO w block binding to & sites, and PIC.
Nonspecific binding was determined oM
#;-Binding aites were labeled using L'88.563 {2 nM) as
previmaly described® with severel modifications. Guines pig
brain membrires were prepared dafly. using partially thawed
guinea pig brain which was in 10 mLfyrain of ke
i 10 Tris-HCL, pH 7.0. Membranes were then centri-
twice, each et 30000g for 10 min. After the second

the membranes were resuspended in 50 mM
pH 7.4 (75 mL/brwin). at 25 °C. Incubations pro-
ceeded for 2 h at 23 °C in 50 mM Tris-HC], pH 7.4, containing
PIC and 1 upml of L Nonspecific binding was
determined using 1 gM U80.503. Each [H) ligand wms
displaced by 10 concentrations of test drug. two times. All drug
dilutions were done in 10 mM Tris-HC), pH 7.4, conalning 1
mg/ral. bovine serum albumin. All washes were dane with ice-
cold 10 mM Tris-HCI, pH 7.4. The [Co and s Oactor (M)
were obtained by the program MLAR-PC (Civilized
Scltware, Bethesds, . Xi values were calculaced according
to the equation X; = ICy/{1 + [LI/A).
GFI and MVD Biosssays.® Electrirally induced smooth
musele contraction of mouse vas deferens and strips of guinea
fleum kongitudinel ymmscle myenteric plexus were used.
came from male ICR mice 25—40 g and male
Hartley guinea pigs weighing 250500 g. The tissues were
tied to geld chain with suture siik, suspended in 20 mL baths
contalning 37 *C oxygenated (B5% 05 5% COyp) Krebs bicar-
bonats solution {magnesium free for the MVD), and allowed
mqﬂh?hlldnﬂnhummdmsm:nm
an optimal length determined ta be 1 g tenslon (0.5
ghrMVD)-nddm Ilbratelhrlimlrf‘lhel.iuuu
were stimulated trans ly between pladnum wire clec-
trodes at 0.1 Hx, G.4 ms pulsss (2 ms pulses for MVD), and
supramaximal voltage. Drugs were added to the baths in 14—
80 mM volumes. The remainad In contact with the
tisare until maximum inhibitdon was reached before the
addition of the next cumulative dase. Percern inhibition was
calculated by using the average contraction for 1 min
preceding the addition of the agonist dividad by the comraction
height at maximal inhibition sfter exposure to the dase of
agonist. ICy estimates and their assoclated standard ervors
were determined by using a computerized nonlinear least-
squares method.® Sensitivity to the antagonist ICI-174.864
was tested by adding a 1 M concentratiom of the antagonist
1o the tissue bath at the completion of the agonist dose-
response curve. Partial or complete restncation of contraction
height on addition of the antagonist was used as an indicator
:fr:h;“lpnlulclmn the 3 receptoc In the cxse of ICI-

fuged
centrl
Tris.
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N,N-Diethyl4-(phenylpiperidin-4-ylidenemethyl)benzamide: A Novel,
Exceptionally Selective, Potent § Oploid Receptor Agonist with Oral
Bloavailability and Its Analogues

Zhong-Yong Wel,* William Brown, Bryan Takasakl, Nikles Plobeck, Daniel Delorme$ Fel Zhou, Hua Yang,
Paul Jones, Lars Gawell, Holene Gufnn Ralf Schmidt, Shi-Y1 Yue, Chl‘ll Walpale, Kemal Pu.yu
Stephane St-Onge.’ Ml Claude Godbout,? Andrea Jakob," Joanne Butterwarth,
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Saing-Laurers, Quebec, Canads HiS 129

Received May 30. 2000
The design. and pharmacological evaluation aof a navel class of & oploid receptor
agonists, N, -4 (phenylpiperidin-4-ylidenemethyl) benzamide (8a) and its analagues.
mducﬂbed.'meumpounds.funmlly dertved from SNC-80 the piperazine
ringwithap containing an le carbon carbon double bond, were found to
bm:lwlﬂihlghamnlty exhibit excellent ty for the 4 oploid receptor as full agonists.

Bn.rheshnplutmmmhthedmmuhlbltadmlhcz-oigTQMﬁ:rtheduplnldreupmrs
ard extremsly high selectivity over the = 4370) and the «

8590). Rat Iiger l|¥|l'llc|-|:m.n'|1e :tyudls ona umnumbu of ahowmthue olefinic
piperidine eampounds {8) to be considerably more atable than SNC-80. This novel series of

compounds appear to interact with 4 apioid receptors in a similar to SNC-80 since
demonstrate similar SAR. Two have been establ forthelynﬂ'mtils‘?;

these compourxis, based an dehydration of benzhydryl alcohals (7) and Suzuki coupling reactions

of vinyl bromide (8), and are herewith reported.
Q. . Yg;o

Introduction

Studies have indicated the existencs of three main
oploid receptor subtypes, u, 4, and «, that all appear to
be present in both the central and peripheral nervous
systems of many species Including humans. ! Agonists
of all three receptar subtypes have been shown to
produce analgesis.! Recently, increasing evidence®-'0

has accurmulated to support the hypothesis that s 11 B, ()-BWITIORY 3
aelective & oplold agonist will be an effective analgesic T Wedle, ENC O ITAN-EY
devold of the sids-effect Hability associated with x oploid Figure L Structures of compounds 1-3.

agonists such as morphine (e.g., respiratory depression,
liability, and inhibition of gestrointestinal
motility) or the clinically limiting sids effects from «
oploid agonista such as CIS77 (e.g., dysphoria, diuresis,
end locomotor impalrment). This has provided the
Impetus for the development of selective nonpeptids 8
aplold agonists. Two major advances in the ares of
J-selective agonists ware the discoveries of diarylpiper-
azine derivative (1)-BW373U86 (1)}! and marphinan
derivative (—)-TAN-87 (3) (Figure 1).!? Bath
exhibit a high effinity for the ¢ oploid receptnr with
moderate selectivity with respect to the uplﬁreug-
tor. An analogue of (+)-BW373U8S, SNC-80 (2),)?
demonstrated an improved selectivity while retaining
jpotent 4 receptor agonist activity.

shauld by addressed Tel: 514-832-3200,
-3232. E—n-ll' Jolm.weiastrasenece own.

uddress F. Hoffmann-La Roche Ll Pharmaceuticals
Division. PRBC. Bidg 013/203. CH-4070 Basal, Switariand,

10.1021)m000220p CCC; $19.00

Dus to the presence of thres asymmstric carbon
atoms, () -4-[{@R)-0-((2S.5R)-4-allyl-2 5-dimsthyl-1-pip-
erazinyl)-3-methmybenzyl]- N N-disthyibsraarmide (SNC-

80, 2) has seven possible sterecisemners, which should
exhibit different les, As described
in the first paper In the series,!! we aimed to find a
simple substructure of SNC-80 that retains 8

agonist activity and improves tha selectivity of 4 against
4 or z. Initial SAR studies!¥ around SNC-80 indicated
that the 4-N,Aidiethylaminocarbormy] group is a key
structural feature, but neither the methaxy group, the
allyl group, nor the two methyl groups on the piperazine
were essential for high affinity at tha 4 opioid receptor
ar for sslectivity over the 4 or « opleid receptors.
Compared to SNC-80, compound 4 dispieyed a imited
decrease In 4 binding affinity but improved selectivity.
These cbeervations are consistent with recent reports
by Calderon et al.!*=18 and Cottney et al.!® Further
studies also indicated that nitragen N! of the pi

was not involved in binding to the 4 oplcid receptor. For
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EE=uKy dnRall

faX=CH.
Figure & Structures of campounds 4, 5, and 8a.

example, piperidine derivative § (ICyx = 8.8 nM) exhib-
. ired an almost identical & binding affinity to compound
4 (ICs = 11.3 nM) (Figure 2).

Introduction of conformational constraints in -
cally active compaunds is a well-established approach
for enhancing receptnr binding affinity and selectivity.
Onl:hebnshufthelhanmumpﬂm incorporatian of
an exocyclic carban—carbon double bond into the plper-
idine ring of 5 became the most logical modification®™
on SNC-80. The resulting compound, 8a, has displayed
a 9-fold Increase in binding affinity for the 8 receptor
(ICs = 0.87 nM) and extremely high selectivity over
the a receptor (w/é = 4370) and the x receptor (0 =
8580). In this paper, we investigate the & receptor
binding effects of the substitution pattern en the
aramatic ring of 8a and the effect of ANfsubstitution of
the piperidine. All compounds were examined far their
effinity for all three human opioid receptor subtypes,
and their 4 agonist activity was detarmined using the
GTP[y-**S] binding asaay.

Chemistry

Diarylmethylenepiperidines have been well-known ss
anthistamine drugs in the treatmant of allergic dis
eases. Tha synthesis of these compounds has been
achisved by severs! approaches such as Wi Horner
reaction®! and McMurry coupling reaction. In uu:-
gpinion, however, more efficient
qulredtnpmparempmnmeuﬂtlmndlﬂadmnﬂc
groups (Figure 3). Thus, novel approaches have been
explored, including the based on the Su-
mklmplingreacﬁondmnpumdlm«llﬂumt
arylbaronic ecids and the procedure based on
ton of compounds 7. which wers easily prepared by
reacting & 4-beraaylpiperidine with an aryllithiam ar
an erylmegnestum halide.

Synthesis of compourxis 8a—6c is described in Scheme
1. Thus 4-benzoylpiperidine hydrochloride (Ba) was
transformed to its N-Boc derivative 10a in 98% yleld
under basic conditions. 4-Iodo-N, Mdiethylbenzamide®
was subjected to metal—halogen exchange with £Buli

Flgure 3. Reactions to prepare compound 8.

Wel ot al.

s

Fnl=Ty
Pulwll

18 R =Hy
1) 18]
[ 1 [ 1-9§

T A=l
TuikalF
TmhsQ

—

"

*Reagemitsc (a) BocyO; (b} 4-lodo- N N-diethylbenzamide/Bul 1,
=78 “C: () 'Il'l"A‘?l ®

in THF at ~78 *C followed by the addirion of 10a, to
furnish compound 7a in 84% yleld. Subsequen
dration of the benzhydryl alcohol hwnpufmner.l
methylmedhldnlndu of rifluoroacetic acld

provide compound Ba In 1% yleld. Similarly com-
puunds @b and 8c were prepared from commerclally
avallable 4-benzoylpiperidines 8b and fic.

A more efficlent strategy based on the dehydration
approach would react 10d with 2 number of different
uﬁmmm:lm«uyulﬂummuum
in Scheme 2, 4-(4-N, N-diethylaminocarbonyljbenzoyl-

p-rldlnewnm.dfrmedwllsmﬂmm (11)

a three-step procedure,
ﬂmlull?d—fgwmﬂmobnlnedﬁummﬂmlﬂd
with a variety of aryllithium reagents. Dehydration
under the same canditions as for Sa provided the desired
ulnpwrﬁld-l

approsch based an Suxzuki coupling
mum:n&mwmlm%ua
was prepared stepa compound 13. Thus
mul:l'o'll (bromomethyl)benzoate was refluxed for 5 h
te to provide com 14 in
qumtltnﬂve yiald, Wittig—Harner olefination of A-zart-
butnxycarboryl-4-pl; with compound 14 was
performed in the presance of LDA. Addition of bromine
to a salution of 15 in dichioromethane afforded conr
pound 16 in 78% yield, which was then treated with
aqueous NaOH in methanol at 40 “C to provide com-
pound 17. M N-Diethylbenzamide (8) was then prepared
in 73% yleld from 17 by the mixed enhydride a
The Suruki coupling reaction of vinyl bromide 8 with a
variety of srylboronic scids was performed in the
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Scheme 2
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MMNH s {c) 4-indo-
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plp-u-:(dlm(d)N-OI-L (OOClH!hN EegNH: (I)Ar-
B{OH)s. PA(PPhy)s. NaxCOx: (@ 4 N HCL

presence of tetrakis(triphenylphosphine)palladium (0)
using 2 M NazCOj as base. Subsequent cleavagn of the
Boc group was achisved with 4 N HCI in dioxane
providing the final campounds §h—-8q.

Compounds 18a—18g representing different N.sub-
stituted analogues of 8a were prepared as deseribed in
Scheme 4. 18a—18e were obimined by
treatment of 6a with the alkyl halides
in the presence of potassiurn carbonate in acetonitrile
at room temperature. The exyl derivative 18f
was provided by reductive amination from 8a end

Journal of Medicine! Chemistry, 2000. Vol. 43. No. 2! 3897
Scheme 4

Yoo

a0y

Raagents: {8} R*-X, K3CO;y: (b} R'RIC=0, NaBH;; or (g Ph-
Br. Pd(dba)s. BINAP, NaO-+Bu

Finally the Nphenyl analogue 19g was
obtained by palladjum catalyzed Marylation®™ of Ga

Results and Discussion

In Vitro . The binding affinites
(ICx) of all compounds were determined using cloned
human &, g, and « opioid receptors, and the & agonist
potency (ECs)) was measured with the GTP[y-35]
binding assay.

The opioid receptor binding affinity, selectivity, and
agonist pdtency of the target compounds 8§ are Lated in
Table 1, and thase of SNC-80, diarylmathylpiperazine
4, and S are also included for
comparigan. As 0 SNC-80 [é ICyq = 1.31 nM;
6 = 245; /b = 1890 (K; = 4 nM; /3 = 990 on rat braln
membranes)'¥, compound 8f displayed similar binding
affinity [ICso = 1.58 nM (X = 5 nM; /4 > 1200 on rat
brain membranes)i%] an 4 receptors but an
selectivity (/& = 3370; £8 >
8410). Ba, & derfvative of Bf without tha 3-MeD group
on the phenyl ring, even further increased selectivity
as a result of d-affinity (ICss = 0.87 nM;
#ld = 4370; x/é = 8300). Conziderable variation is
pudblehﬂnanﬂnnfﬂumbsﬂmumm thephmyl
ring, end this can lead to scme highly potent 4 agonists.
For example, ﬂe(ECu-llGnM)nndﬂh
(ECso = 3.18 nM} exchibited improved agonist activities
at 4 receptors compared to the “parent” structure (8a,
ECso = 7.2 nM). The position of & substituant on the
phenyl ring is important for both binding affinity and
agonist activity. Substitution et the tion of the
phenyl ring appeared to be detrimental (8b vs 8e, 8L
Gp v 6f, 8q). presumsably reflecting ateric constraints
in this region. The 2,8-dimethylphenyl analogue 8g
exhibited a dramatically reduced 4 binding affinity as
compared to the parent compound 8a, suggesting that
the steric canstraints imposed by the two groups
may alter the conformation of the dimethylphenyl ring
in a manner which is dalsterious to activity. On the
other hand, the phenyl group can be replacsd by
heteroaryl ar other . For example, 1-naphihyl
Mmz&mﬁﬁ&m.mlmm:
4 affinity and high selectivity over 4 and x receptors.

In genera), this entire series of compounds displayed
extremaly high affinity to & oploid {low nano-
malar ta subnanomolar range) and very high selectivity
over u or « aploid receptors (> 1000 in most cases). All
compounds exhibited full 8 agonism at the cloned
human 4 receptor as determined in GTP[y-*S] binding

assny.
To examine the effect on biological activity of Afalkyl
substitution on the piperidine nitrogen of 8a, N-Me,

38
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Tabla 1. Binding AMiniries and Agonist Activities of Compounds &

Wel ot al.

ICq (=M) salectivity ratle [
sanepd Ar ] " K n/d x/8 ECu(nM) E_,(%)
SNC-S8 1312017 320458 80137 243 - 1590 3674070 100t (REF)
4 113£23 81501373 >10000 741 >0 "X FY Y 0SS
] L7708 A nla oh oA 121415 9711
G p 0872023 MN00x172 74701606 4310 2350 12109 11013
&® rg' 150124 >10000 >10000 651 »661 SLlxild 9647
& ﬁu 4172120 50501272 §34021710 1210 2000 2358 +4.1 11112
“ r% 1232007 817177 16801268 664 1350 918 1074
- Yar 0741014 35101444  >10000 4830 >13500 4603 1126
a ro 1562026 952501445  >10000 3570 »6410 137433 1097
o
L ;q] 187154 1020266 28104515 55 14 sh afe
Y VO 032011 1510+161 93330::648 2400 2490 318056 110%1
c'l
a you Z£0H 2WOLTS N0 16 1120 1680 2982219 (042
a
L] O 036+015 3204535  >10000 w0 »10000 106124 1101
1]
. ,,»0 1102032 2M0=304  >10000 2490 >0090 86225 o2
ml
a :D 1041011 2050647  >10000 2860 >9620 159545 112+5
&m Y[\ 2854021 54401656  >10000 1910 »3310 305162 1
)
o VO" 2002036 67601926  >10000 1240 >4790 ALY 99s
'Y ro 2371023 395011060 >10000 2330 >3890 205+29 9614
NE,
[ roﬂh 204+032 544011270  >10000 2670 >4900 121138 10912
6q 097+008 3ME0E3T9  >10000 1590 »10300 59%04 1041
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Table & Binding Affinities and Agonist Activities of Ga Analogues (16)

BN
r "
ICn (M) sslactivity rutle 3

compd R 3 M prd x/8 ECynd} R (W)
&a H 087+023 3800172 74701606 4370 £590 72%x09 1103
19a Me notaz >10000 >A500 >3 >33 161212 §5+6
1% Yy 300+040 3330715 22901389 1110 0 W32l t . F 3
19¢ ] 200011 100+100 922190 ] 110 Mi+ls 106+3
1% y™q 935£193 33901748 614021060 362 457 423k82 10814
18d Y- 6532129 413tk 427011120 632 654 46139 11112
197 “O pLEF + K] 97+£164 1330£135 168 374 oa na
19g YO Tk 143 »>10000 Ji160+ 6m2 >136 43 s afa

Nallyl, Nﬂmﬂlﬁ N-cyclopropyimethyl, M
butyl, Mcyclohexyl. and Npheny! substituents were
mundunul(‘l‘lbleZ) deﬂmeﬂmpnmmndm

4 opioid receptors with as high affinity as the “parent”

x: compounds 16b and 10c with allyl
substituents, which are knawn to be tolerated in piper-
azine series such as SNC-80, exhibited alightly de-
creased affinitdes relative to 8a, while 13a and 18f
showed more than 30-fold decreased 3 receptor affini-
ties. The Niphanyl derivative 18g almost completely lost
jts ability to bind to the & receptors, presumably because
of the decreased basicity of the nitrogen (calculated p Xy
values are 5.32 for compound 18g end 9.88 for com-
pound 6a by ACD pA; from Advanced
Development Inc., Teronto, Canads), which is an es-
sential pharmecophore paint to have an electrostatic
interaction at an anionic site. The butyl and
cyclopropyimethy] derivatives (18d, 10¢) showed similar
binding affinity and identical agonist activity in the 4
receptor assay probably due to their similarity in size.
In generel, the N-alkyl campounds are also comparably
weak ligands for x and x oploid with respect
ta the parent compound Ga, while 18f exhibited some-
what Increased x4 receptor affinity.

In Vitro Metabolism. Selected compounds were
examined in rat liver microsomes (Table 3). While SNC-
80 is unstable in rat liver micrasomes, most of the
compound being degraded in 1 h at bath concentrations,
most olefinic analoguas 8§ wera found to be significantly

Table 3. Misosomal Inculmtion Analysis*

‘ml’-lllnh!ll

ampd 102M 100 xM

SNC-80 lkl{n=5) UxB(n=])
Ga T7TxTih=T) 850 (n=17)
G 5:1i(p=3) Mkl(a=])
o 1in=3) 8z3(n=3)
&h +2{nm]) 54+3(n=13)
o Bx17Th=23) N:o(n=3)
& B0k1(n=2) 100 (n = 2)

| B5{n=3 WNxlin=7

4 After 1-h inoubetions in rat livar microsemes.

more stable. Major metabolites were Atdeethylated
(M ~— 28), while minor metabalites included
hydraxylated derivatives (M + 18).

In sgreement with the metsholic profiling data cb-
tained for SNC-80 in rat liver microsomes, !4 the meth-
oxy analogue 8f was less stable than other compounds,
being metabolized into an O demethylated
derivative. The olefin 8a is markedly more stabla, being
virtually undegraded st 100 M, in sharp contrast to
SNC-80. As could be predicted by the improved meta-
bolic stability of 8a, together with the law molacular
weight and conformity with Lipinskf's rules,”® 6a has
exceptional oral bicavallability, epproaching 100%.

Proposed Common Binding Made of 2 (SNC-80)
and 8a. The essential elements of the 4 agonist phar-
macophore {described in mare detail in the
paper in this series!f) are the basic nitrogen, the ‘right-

Yo
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Flgure 4. Superpasitions of 84 conformers of SNC-80. éur-
ated from conformational search. Carbon atoms are in light
green. niirogen stoms in blue, and exygen atoms in red.

Figure 5. Superpositions of 4 conformers of Sa. generated
from co.farmmiunnl search with tiv- same color coding as in
Flgure -.

hand’ (nxvgenated in the case of SNC-80, unsubstituted
in the ..ase of 8a) phenyl ring, and the diethylamide
carbonyl group. To rompare the pharmecophore groups
in the rwn molecules, SNC-80 and @a, an extansive
conformational search was performed and the cor-
resporxlence: of thase key groups (the-carbonyl carbon
atom v.#s taken to represent the amide pharmacophore
to redi:c the enmplexity of the conformational search)
In low energy conformers was exsmined (Figures 4 and
5). This comparisan of the rwo compounds showed that
compound 8a only partiaily cavers the conformational
spacc svallable to SNC 80. while key pharmacophores
are closely superimposied {n 8a and a population of SNC-
80 conformers. The first interpretation of this canfor-
marional comparison Is thet compound 8a can efficiently
bind tv and activate the & oplold but has
improved selectivity compared to SNC-80, since it does
not Intrude into conformational space which might be
artribured to recognition of the ather opleld receptor
subtypas.

Figure 6 shaws 8 supcrpasition of the crystallographic
structures of SNC.80 ard compound @a. The three-
dimensional roordinates of SNC-80 were bullt according
to Its alsolute sterenchemistry.!® The basic nitrogen, the
two centrold phenyl rings. and the carbon atom of the
carbonyl group were used for the superposition {rma =
0.36). Ir Is inreresting to notice that, while the C atnms

Wed ot al.

Figure 8. Superposition of the crystal stnictures between
SNC80 (rarbon atoms in lght green) and compound 8a
{rarban atoms in gold).

of the piperidine ring in 8a and the piporazine ring of
SNC-80 de not overlay well in the superpnsition, the
basic N atoms are disposaed very closely in space. The
same phenomenon was also abservad in the conforma-
tior.al search, suggesting thiat thit part of the ring
structure anly serves 8s & spacer ta connect the basic
nitrogen and the nwo aromarlc rings containing the
other two pharmacophore groups. A recent publication®
also experimentally proved this observation. The su-
perposition of the amide carboryl groups In the two
molecules is excellent, despite the differenr arientations

of the intervening phenyl rings. The ‘right-hand” phenyl
ring Is well-overiaid in the twn structures,

Conclusion

A novel class of exceptiunally sclective, potent & oplold
receptor ligands was fdentificd es a result of replecing
the piperazine N atom in the progenitor series of
egonists with an olefinlke C atom, resulting in @a, the
aimplest structure in the series which exhibited an
1Cso = 0.87 nM for 4 oploid receptors and exceptional
selectivity over g receptors (/& = 4370) arvl « receptors
{x/é = 8590). This compound and irs analogues pre-
sented here have the highest sclectiviry in the human
oplold receprors assay of any compararor compeunds we
have tested: 14 out of the 17 compounds showed J
affinity less than 3 nM, while 5 of these compounds had
subnanomaolar affinity. The majority of these compounds
displayed a ratio of > 1000 with respecr o g or x oplold
receptors. Furthermore cvalunrion of a number of
compounds In rat liver microsomes showed these com-
pounds {including 6a) to be muich more stable than the
parent compound SNC-80. 6a was subsequently found
to have excellent orul availability®™ (F = B0—-100% in
the ret).

These N.Mdlethy! 4 {plperidin 4-ylidenemethyf)benz-
amides are the most selective 4 oplold receprar agonists
described so far. They do net conraln any chirsl centers
and can casily be prepared hy ostablished synthetie
approaches. These important chemical features coupled
with their excellent pharmarological profile and oral
bicavailability make these ecompounds ldeal for further
investigation and development.
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Experimental Section

Synthesia. Mel points were taken in a capillary tube
by using & Thormnas- r melting point apparstus and are
uncarrected. For the HCl salts of many final compounds.
melting points were not measured because they were not
crysmiline due to the fractional amounts of HCI present from
combustion analyses. IR spectra were determined with a
Perkin- ElmrPrlpn 100 FT-IR . NMR spectra
mmﬂedm-Vlﬂannltymmm-m
chemical shifts were recorded in parts per million downfleld
from MegSi. Elemental analyses were performed by Canadian
Microanalytical Service Ltd.. Delta, British Cahumbia. Flash
column was performed with sllica gel 80 (70—
230 mesh). Dry THF was distilled fram sodium benzphenone
prior to use. Other anhydrous solvents over maolecular sieves
were obeained from Fluka

4-Benzoyl-N-tert-butoxycarbonylpiperidine (10a). A
mixture of 8a (8.77 g 30.0 mmnl), di-fert- dicarbonate
ﬂ!;.!lﬂmmnusml&ﬂ . 80 was reflluxed
in HyO-THF (5020 ml) for 1 h. 'I'Inruﬂhnmllmnw
thnmledlndmm:hethylﬂumﬂ 100 ml).
The combined organic layers were washed with brine, dried
over MgS0,, and evaporated to give 10a (8.54 5. m:
095-96 *C {Eg0): 'HNMR(CI'EIJJI‘T(I.BH 70 (m. 2H).
1.63 (m. 2H). 2.91 (m. 2H). 3.42 (m. 1H). 4.1 (I:H.EH).TAG
{m, 2H), 7.56 {(m, LH), 7.83 {(m, 2H).

4-(4-F1 =N tere-butoxycarbonylpiperidine
(I.O'h) Fumm-mmemd-udmmlhbut
mﬂllbﬂ . 10 mmal) led tn 10b as a salid (2.27

‘M mp 8083 (CHICH. TR (KBr) 1680, 1587 cm™;

HNMn(cncuuu(,s.u-n 1.88 {m, 2H), 1.0 (m, 2H),
zmm.zl-n.s.u(m.u-n 4.13 {brs, 2H). 7.12 (m, 2H). 785
(. 2H): “C NMR (CDCly) 4 27.4, 28.4, 43.2, 43.4, T8.6, 1158,
115.8. 130.6, 130.8. 1322, 154.8, 164.4, 188.9, 200.4.
( :;; Fi the #meﬂnd“ used 10m but
1 Q same as -]
mtzao;. lomummcmms
122—125 °C (CHCly); IR (KBr) 1680, 1582 e
’HNMR & 1.47(s. 8H), 1.88 {m. 2H). 1.81 {m, ZH).
2.90 (m. 2H). 3.38 {m. 1H), 4.18 (brs. 2H), 7.44 (m, 2H), 7.88
(m. 2H); ""C NMR (CDCly) & 28.3, 28.4, 43.2, 43.4, 78.6. 120.0,
120.8. 134.1, 130.4, 154.6, 200.7.

4-(o-Hydroxy-a-{4-M-tert-butaxycarbonylipiperidinyl)
benzyl)-N.N-diethylhanzamide (7). Tonnluﬁmd‘-hdn—
N.Ndiechylberzamide (8.87 g, 22.0 mmal) in dry THF {70 ml)
was added ferr-butyllithium {(18.0 mL, 2.5 M, 45.0 mmol} at
—78 *C. After 10 min. 10a (4.34 g. 15.0 mawl) In THF (5 mL})
was dropwise sdded. The resction mixture was warmed to
room temperature and then quenched with aqueous NH(Cl
solution and exwacted with ethyl acetate {2 x 100 ml). The
mundwpnhhyenmwmdﬁmhﬂmmmd
MgS0,. Removal of solvents gave a crude product, which
rlllad Nash chromatography eluting with MeOH-
(0'100 5485) to 7a (8.56 g, B4%): mp 100~—
IDG *C {CH:Cly): IR 3428, 1087, lﬂllm" H NMR
{CDCly) 4 1.08 (brs, 3H). 1.20 (brs, 3H). 1.30 {m, 4H), 1.41 {5,
gH). 250 (t. /= 11.2 Hz. 1H), 2.68 (m. 2H), 2.84 {s, OH), 3.22
(brs. 2H). 3.50 (br, 2H), 4.08 (brs, 2H), 7.18 (m, 1H), 7.28 (m,
4H), 7.45 {m. H) uC NMR (CDClL) & 12.8, 14.1, 26.2, 283,
39.1. 43.2, 44.3, 53.3, T9.2, TD.4, 125.75, 125,79, 128.2, 1288,
128.1. 135.1. 145.3, 146.8. 1546, 171.0.

4- ﬂmmumrhggslpuum-
4-fluorobenzyl)-N.Ndiethylbanzamide . Method as
described for 7a, but starting with 10b {1.54 g, 5.0 mmol)
to 7b as a solld (1.14 g, 479): mp 84—86°C (CH:.CL): IR
3421, 1885, 1612an™'; '*H NMR {CDCly & 1. lalbrl.aH)
(brs, 3H). llztm.ﬂ-l) 1.44 {s. BH), 2.48 (m, 1H), 2.

5 (bn.ZH).lST (s, 1H). 4.11 {(bru,
= 8.0 Hz, 2H). 7.44 (m. 2H), 747

JHBUHI.ZHJ'.“C R(CDCI:)GIZQ 140, 24.2, 28.
38 0. 78.1, 1145, 1147, 125.7, 126.1.

4808, 154.5, 180.0, 162.5, 170.8.
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-a-{4-Mtert-butoxyearbon Ipnrlt‘l,ﬂyn
l-chhrn ~N.Nediethylbenzamide (;5
deacribed (or Ta, but start! wllh 10¢ {(1.62 g. 5.0 mmal) led
to 7c as a solid (1.58 g : mp 100- lﬂS'C(CI'l:CH IR
(KB 3411, 16835, IIIT cm™% 'H NMR (CDCly) 4 1.08 (brs.
3H). 1.20 (brs, 3H). 1.33 {m. 4H). 1.41 (s, 8H). 2.44 (m. 1H),
2.63 (bra. 2H). 3.22 (bra, 2H). 3.49 (bra. 2H), 3.88 (5, 1H), 4.05
{m, 2H), 7.20 4H), 7.39 (d, /= 8.0 Hz, ZH), 7.44 (d.J—
8.0 Hx, 2H); Y'C NMR (CDCly) 4 125, 13.9, 259, 28.1, 30.0,
43.0. 44.1, T8.7. 79.0. 125.0. 120.0, 127.2, 127.8. 131.9, 134.4.
144.1, 148.8, 1343, 170.7.

NN-Diethyl-4-{phenyipiperidin-{-ylidenemethyl)benz-
amnlide (8a). To a sclution of Ta (832 mg. 2.0 mmal) In d
dichlaromethane (10 mL) was added trifluorcacetic acid (10.
mL) at ream ture. The reaction mixture was stirred

t and t cancentrated. The residus was then
disyolved In CHyCl; (100 mL). washed with 1 N NaOH, brine,

2.80 (m. 4H). 2.84 (br, 1H). 3.24 (brs, 2H). 3.47 (brs, 2H). 7.00
(m, 4H), 7.15 (m. 1H). 7-24 {m. 4H); 13C NMR (CDCly) 4 12.8,
14.1, 327, 32.8, 30.1, 43.2, 478. 1260, 128.4, 1279, 128.8,
1349, 1354, 1359, 141.7, 143.2, 171.1. HC! salc 110-
120 °C {CHC1Y: IR (KBr 3440, 1817. Anal. O
2.1HC) C,H, N

NN-Diethyl-4-{¢-luorophanyliplperidin 4-ylidenometh-
yDbeammide {8b). Mnhnd-dm-lhdhrhbuuurﬂnl
to 6b in quantitative yield: 'H NMR
12 (brm, 3 H. CH3CHy-). 1.24 (orm, 3 H, CHCHy), 2.32&11
H, piparidine CH), 2.54 (brm, 1 H. NH), 291 (m. 4 H,

CHY), 3.2T7 {brm, 2 H, CHjN-), 3.52 (brm, 2 H,
. 7T00(m. 2H, AcH). 709 (m. ZH. AcH). T.11 (d, J=
8.0 Hx, 2H, Ark), 728 {d, /= 8.0 Hz, 2 H, ArH). Anal. (CuaHn-
FNO-1SHC) C,H, N.
-4-(4-ch!
yDbenzamide (8c). Method as described for 8a, but starti
with Te led to G¢ In quantitadve yield: 'H NMR (CDCly)
l.l!ﬂn-m.!H.Cm}.“). 1.22 (bem, 3 H, CHYCHy). 2.02 (brm,
1 H, NH), 2.30 {(m, 4 H. pl ne CH), 280 (m, 4 H,
ridine CH). 3.28 (brm, 2 H. C/4N-), 3.53 (brm. 2 H
-), 704 (d, J= 8.0 Hz, 2 H. ArH), 7.11 (d, J=BO Hz,
H.ArH),725{d. JmBOHz,2H,ArF). 730 d. J=8.0H
2H, ArH). HCl salu:: mp 115-120°C (CHiClg); IR (KBr) 3337,
1618 em™. Anal. zCIN20-1.8HC]) C, H. N.

N-gert-Butaxycarbonyl-N-mothyl-N-methoxyisonipe-
cotamide {12). Method as described for 10a. but starting with
butaxylcarbony! S Bonlectoy Mﬂﬂwmsnlll"m&;

Isonlpecotate (7. :
&8 1.25 {¢, J= 7.2 Hz, 3H), 1.45 (s, 8H), 1.62 (m, 2H), 1.87 {m.
2H), 243 (m. 1H), 284 {m. 2H), 4.02 {m, 2H), 4.13{g. J= 7.2
Hz, 2H); BC NMR (CDCly) 4 14.0,27.8, 28.2 40.8, 42.8, 80.2,
70.2, 154.4, 174.2.

To a mixture of the above and NHMe{OMs) HCl
{4.38 g. 45.0 mmol) in dry THF wes added +PrMgCl (2.0M In
THF, 45 mL, 80 mmal) at —20 *C. The resulting solution was
stirred for 1 h at =5 °C, then quenched with aquesus NH,C1
salution and extracted with ethyl acetate {2 « 100 mL). The
coenbined arganic layers were washed with brine and dried
uver . Removal of solvents gave 12 (8.0 g, 88%): 'H

CI:NISD(: 8H). 1.54 {m. 4H). 265(!:!.31'0 3.02
{s. SHJ 3.58 {s, 3H), 3.99 (brs, 2H): '’C NMR (CDClJ) d 27.7.
28.1, 32.0, 378, 43.1. 613, 78.1, 154.4, 176.0.

4-(4-N N-Disthylaminocarbonylibenzoyl)-N-terr-bu-
taxycarbanylipiperidine (10d). To a solution of 4-lodo-N M-
diethylbenzamide (8.08 g. 30.0 mmol) and TMEDA (8.96 g. 60.0
mmaol) In dry THF (60 mL) was sdded tere-butyllithium (3.0
ml, 1.7 M, 60.0 mmol) at =78 *°C. After 30 min, 12 (8.0 g.
29.4 mmol) in THF (10 mL) was dropwise added. The reaction
mixture was warmed to room temperature, then quenched
with aqueous NH,Cl solution, acidified with hydrochloric acid
(conceatrated, 20 ml) st 0 °C, and extracted with ethyl acetate
(2 % 100 mL). The combined organic layers were washed with

&8
&
[

3Rt

M

Yz
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brine and dried over MgSO,. lhmldmlmu'wlm
product, which was purified by Gash mmphyelmlng
with MeOH-CH,Cl; (2:86) to provide 10d {3 t

NMR {CDClg 4 1.08 (brs, 3H), lnlbn.ll'l) 143 aH). l.Gl
{m. 2H). 1.30 (m. 2H). .BII'I'I.ZI-I) 3.20 (bru, 2H), 3.40 {m.
1H). 3.53 {bre, 2H). 4.11 (brs, 2H), 7.44 {d. J= 8.0 Hz, ZH).
794 (d, J=8.0Hx, 2H).

4-{a-Hydraxy-a-{{-N-tert-butexycarbonylpiperid II";KD-
a-{1-naphthymethyl)-N,N-dlethylbenxamide (7d].
solution af 1 bromonaphthalene ©.52 g, 2.5 mmel) In dry THF
(10 mL) was added n-butyllithium (1. lml..!.!M.!'lSuuml)
at =78 *C. After 30 min, 10d (776 mg, 2.0 mmol) in THF {2

mu was dropwise added. The reaction mixture was warmed
to room temperature, quenched with aqueous NH,Cl salution,
and extracted with ethyl acetate 2 x 50 mL). The combined
"arganic lnyers were washed with brine and dried over MgS0,.
Ilnﬂlnld‘nlmuglnamlhpﬂdln.whkhw-plrl
fed by flash chwomatography el with MeOH-

99.5 — 5:95) to provide 7d (7680 mg. T4%): mp m-m-c
(CHXC1): IR (KBr) 3402, 1685. 1626 cm™'; 'H NMR

1.03 (bra, 3H), 1.16 (b, 3H), 1.18-1.35 {(m, 3H). us(m.u-n
2.60 (m. 2H). 2.75 (brs. 2H), 3.15 (brs, 2H), 3.42 (bre, 2H), 4.10
{ben, ZH). 7.10-7.50 {m. TH). 7.75 (m, 3H). B.27 {bors, 1H): 13C
NMR (CDCij 4 128, 14.1, 27.1, 27.2, 284, 38.2, 43.3, 454,
76.3,80.4,124.1, 1248, 1252, 1253, 1260, 1274, 1284, 120.2,
131.4, 1350, 1352, 139.4, 148.5, 154.8, 171.0. Anal. (CalgNsOy*
0.5H,0) C.H. N.

N.NDiethyl 4-[(N-tert-bu piperidin-g-yi)-
3-fluorophanylhydraxym benzamide {(Ta), Methad
ns for Td 3-bromofluorcbenzene provided Ta (282 mg
27%): 'H l.t:DCHblmn:r 3H, cm-hN).llsthr
3 H. CHCHN-). 1.19-1.20 (m, 4 H, piperidine C/£), 1.35 {n,
8 H, CHL). 2.38(\11. H., ptpecidine CH), 256 (br, 2 H,
plperidine CM), 3.17 (br, 2 H. CH,CFEN-), 3.28 @, 1 H, OF).
345 (br. 2 H, CHYCFHN-), 4.02 (or, 2 H, CH). 6.80
{m. 1 H. ArH.?lS&n.SH.ArH.TlIH J=00H%2H,
ArH), 130 [d, J=8.0Hz, 2 H, ArH).

N N-Dlethyl4-[(N-tert-butoxycarhenylpiparidin-4-yD)-
for 7d 3-bromoanisale provided 71 (228 mﬁm
aa wuing
(CH,Cly): IR (NeCl) 3422, 1684, lsucm-' 'Hm
(CDCl) 4 1.07 (br, 3 H, CHCHyN-). 1.18 (br. 3 H, CHCH;N-

1.31 (m. 4 H. piperidine CF2), 1.41 (s, 8 H, Cclf. 248 (m,

Jdxx
pERLe
Tk
nF

=
2
F
:H
Py
P on

H, Ark). 708 fa. 1 H. ArF.
21 id.

INNTEe=
H
5

. . 7.01 =7 1

17{d. J=B0Hx 1 H. ArF). 7. Jm8.0H=x 2H. AcH).

48 {d, S~ 8.0 Hz, 2 H, AcH). Anal. (CaHoN:Oy0.8H;0) C,

. N

4 {(4-N-tert-bu piperidinyf)-
2.8d -N,N-diasthylbenzamide (7g). Methad
as for 7d h:tu:lngz-brum-m-lyhmhd to 7g (752

e 1H NMR {CDCl) & 1.10 (hrs, m. 1.21 (br, 3H}, 1.32
(m. 2H). 1.43 @, 8H), 1.69 (m, 1H), 1.77 (m. 1H), 2.2 &, 6H)
247 {s. 1H), 2.75 (m, 3H), 3.25 (brs. 351 (b, 2H), 4.13

tc.D(:h\ 4 12.8, 14.0, 25.0,

1,83.0,125.8, 126.3.
l27 2 lSl.Z. 135.! 13!.1 142.3. 154 5. 170.7. Anal.
{CaoH N:040.5HO) C. B, N.

N NDietryl-4-(1-naphthryipiperidin4-ylidensmethyl)-
Innnmld:l?:d) Method a3 described for Ga. but llll'l.ll"
with 7d (517 1.0 mmal) led tn 8d (283 T1%): m;
8i*C (CH.a:IqiR (KBr) 1628 em™%: lH N I
(brs. 3H). 1.18 (brs, 3H). 2.00 {m, 2H), zsatm.zl-n Z.Mthrs.
NH). 2.77 (m, 2H), 2.87 (m, 2H}, 3.20 (brs, 2H). 3.47 (brs, 2H),
7.28 {m, 5H}, 7.43 (m, 3H), 7.74 (m, 2H). 8.0 (m. 1H); B"C NMR
(CDCly) & 12,8, 14.1, 32.8, 335, 3.1, 43.2. 470, 48.2, 125.5.
125.7. 125,48, 126.1, 127.1. 1272, 128.], 131.8, 1325, 133.8,
Ilis.l. 134.3, 139.0. 14208, 171.1. Ansl. {CiHNy0-0.4HCYH C.
H.N.

Wel ot al.

NND -4-(3-flunraphenylplperidin-d-ylidensmath-
ylbanzamide (8e). Methed as described for 8a. but start!
with Te (242 mg. 05m|ml)|ed to Be (158 mg. 87%): 'H KM
CDCW o108 (r.3 H CMH'!) 1.18 (or. 3 H. CHACH,
N).208(s. 1 H.NM. 2 (m.dH&EIﬂImCH—) , 2.84 (br,
4H, Ane CH). nn:r 2H FgN-), 347 (br. 2 H,

;g )G.'M(ln. HAI'HU.I im.2H, ArH). 708 {d.
J=80Hz 2H. ArH). 7.18 (m, 1 H. ArF). T.24 {d. J= 8.0 Hx,
2 H, ArH). HCI salt: mp & 70 “C dec: IR (NaC]) 1605 em™.
Anal. (CpHpFN;0-2.2HC) C. H. N.

peridin-4-ylidene-

N.N-Diethyl-4-(3-methoxyphenylp]
mﬂhyl)lnnnlnlde (6f). Method s deacribed for 8a. but
with 7[ (109 0.4 mmol) led to BR* (148 mg. 98%).

Anll 70 1.8HC) C, H, N.
N.N-Diethyl-4-(2.8-dimethyiphenylpiperidin-d-ylidene-
metll l)bmnmgn(lh:).uudw uguu'lbdhh Inn

wlrh (488 mmal) led to 8g (301

THIM ouﬁm 3H). 1.21 (unsﬂ)z.m n-n
2.21 (s, m-n 284 (m. 2H. 3.00 {m, 2H). .20 {ora. 1H), 3.28
{brs, 2H), 3.48 (bes. 2H), 6.94 (m, 1H), 7.00 {m. 2H), 7.04 (d.
J= 8.0 Hx. 2H). 7.18 {d. /= 8.0 Hz, ZH). HC] salt: dec 2 115
.c? El;.ﬂ.): IR (KBr) 1500 cm™". Anal. {CuHnNz0-2.2ZHCD

4-{4-Methoxycarbanyl idene) ine-1-car-
hnlyl!cAddMlul\ylEluri 15). A mixture of 13 (112 g,
49 mmol) and phosphite (25 mL) wes reflluxed under
Ni for 5 h. Encess trlmethyl
codistillation with luene to 14 In quandtative :
NMR (CDCla 4 3.20 (d, 2H, J= 22 Hz), 3.88 (d, 3H, III.IH:).
37' .{dH:)H. 11.2 Hx). 3.81 (g, 3H), 7.38 {m, 2H). 8.00 {d, ZH

[_]

To u solution of the above product (14) in dry THF (200 ml)
was added dropwise lithium dilscpropylamide (32.7 mL 1.5
M in hexanes, 40 mmal) at —78 “C. The reaction mixture was
:T‘nmuwmmmmum Y pmrtnnddl&&n

tert-butoxycarbonyl-4-piperidone (8.78 g, 49 mmol In 1

ml, dry THF). Afier 12 h, the resetion n'llnslll'ewqmﬂnd
with water (300 mL) and extracied with ethyl acetate (3 x
300 mL). The combined arganic phases ware dried over Mg50,
uﬂevupunududwuqﬂm which was

by flash chromatography {0—33% ethyt acetatr in hexanes) to
provide 15 as a white solid (5.84 g. 35%): IR (NaCl) 1718,
1688, 1808 cm™": 'HNMR(CDCHOI“&.IH) 231 (t. J=
8.5 Hx, 2H). 2.42 (t, J= 5.5 Hz. 2H). 3.37 (t. /= 5.5 Hx, 2H),
.48 (s J-ssH:.zl-n.s.lna.al-n.csau. 1H). 720 d J=
0.7 Hx, ZH). 7.84 (d, /= 8.7 Hx. 2H): ¥C NMR ({CDCh) 4 28.3,
29.2,38.18,51.9, 123.7, 1278, 120.7, 120.4, 140.5. 142.1, 154.8,
186.8. Anal. (CiaHaNQY C. H. N.

4-Bromo-4-[bromao(4-methaxycarbanylphemyl) B
piperidine-1 lic Acid ter¢-Butyl Ester (18).
mixture of 15 (3.2 g. 16 mmol) end KiCO, (1.0 Indry
dichloromethane (200 mL) was added a salution
(Z.D'.l!nnml)In!ﬂnﬂ.Cl'!aClantO'C.nnnI.Shntmm
temperature, the solution after Oltration of KyCOj was con-
centrated. The reaidue was then disaclved In ethyl acetate (200
mL). washed with water (200 mL), 0.5 M HC1 (200 ml) and
brine (200 mL). and dried over MgS04. Removal of salvents
provided a crude , which wis recrystallized from
methanal to give 18 as & white solid (6.07 g, 78%): IR (NaC1)
1725, 1689 cm™; '"H NMR DChMl!lll BH) 1.75 (m, 2H),
1.80 {m. 2H). 2.1 {m. 4H), 3.08 {br, 4H), 3,80 (s, §H). 4.08 {br.
4H).5.14 (5. 1H). 7.57 {d, Jm 84 Hx. 2H) 708 (d. J=B.4 Hx,
2H): 3C NMR (CDCh) 4 28.3, 98.6. 38.3, 40.9, 52.1,63.2, T2.9,
120.0.130.3. 130.4, 141.9, 154.4, 108.3. Anel. (CisHBnNO)

tlemrumved

C.H,N.
4-[Bromo(4-c hu;zl) lene] piperidine-1-
carboxylie Acld ter (17). A nll'.:tlnn of 18 (5.4

§ 11 mmol) in methanol ml) end 2.0 M NaOH (100 mL)
was heated at 40 °C for 3 h. The solid was mllected by Mitration
-mmm:mequ-I:mdw
In 40% acetonitrile’water and was adjusted to pH
concentraled HCL The desired produce {17; 3.8

isulated as & white powder by fiitratiorr 'H KM ﬁ

1.45 {5, 8H), 2.22 {dd, J= 5.5 Ha, 6.1 Ha, 2H), zu(di J-
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5.5 Hz, 4.1 Hz, 2H). 3.34 (dd, J= 5.5 Ha, 6.1 Hz, 2H), 3.54
{dd, J= 5.5 Hx, 6.1 Hz, 2H), 7.35 (d, J= 6.7 Hz. 2H), 8.08 {d.
J = 6.7 Hx, 2H); ¥'C NMR ({CDCly 6 28.3, 315, M.2, 44.0,
115.3, 128.7, 129.4, 1302, 137.7, 145.2, 154.8, 170.3. Anal.
{CHRBrNOY C, H, N.

¢ mmm(muvlqrm;ylp methylenejpiper-
jdine-1-carboxylic Acld fert-Butyl Ester (8). To » salution

of 17 {1.0 g. 2.5 mmol) in dry dichloromethane {10 ml) st -
20 °C was added iscbutyl chloroformate (450 mg. 5.3 cumol).
Aler 20 min at —20 *C diechylamine (4 mL) was sdded and
the reaction was allowed to warm to room temperature. After

: CDClp) 14.1 .
4327971155 126.3,129.3, 1388, 137.1, 140.0. 1548, 170.5.
Anal {CaHlsBrNsO) C. H. N.

NJ\\’-DIuhyI-I-lplperldiandeneﬂ-trlﬂ
phemyDmethyl]banxzamide (§h). A mbcture of 8 (500 m|.
l 1 mmnl) 3-trifluramethylphecylboranic acld (300 mg, 2.6
nnml) ZMNlm;l!mu l.rllmhlltm lnim

n'llnlnlllm
Eq_tl 'Cﬁrillul'l!a'N..The
ru:l:immlltmmthenmldum und

extracted with ethyl acemate 2 x 100 ml). combined
upnl:p!\-umdﬂndmrl"soqu:nm

Thenhuupndun(lln)wuumduﬂthd..ﬂl“-l(:lln
dicmne at room ternperature fiar 2 h. After evaporation, the
residue was digsalved in | M HCI (100 ml) and impuritiss
were extracted with diethyl ether (3 x 100 mL). The squeows
phase was busified with NH/OH and extracted with dichlo-
romethane (3 x 100 ml). 'l'l!mnhlnﬂlcllnh phases were
washed with brine, dried aver MgS0, and &t
Gh (201 mg, 84%): 'HNMR(CDCU&IISM‘I.!H
CPh-).l.!!{tmn.SH.GHCH.) 1.86 (s, 1 H,NH), 2.28

C.H).z.ﬂtm.zHl_rlpn-IdImCH). 2
H. CH), 3.28 (brm, 2 m)lﬂ(brm.
H. -}, 7.13 @, J=!.DHI..2H AcH), 728748
@ H. ArH). HCI salt: mp > 85 °C dec: IR (NaCD) 3409, 1
cm~i. Anal, {CoHyy FaN3;O-1.3HCD C. H. N.

mu‘:&‘@n.w-ﬁﬂl lgu

1.3 mmal) and 3.4-dichlarophenyliboronic acid mg, 2.8
mmol) 81 (437 mg. T9%): 'H NMR (CDCly) 4 1.1
(br, 3H). 1.20 (br, 3H). 2.28 (¢, /= 5.6 Hz, 4H). 288
l.21(br ZH). 3.52 (br, 2H), 8.8-7.4 {m, TH). Anal (CyyHu-
ChiNgO-1.5HC) C. H, N.

EEN#N

B 25

NAN-D -(S-nitrephenyipiperid!

ylbenza (6k). Method as for 8h bur using 3- n-
ylboranic acid 6k in titative yield: 'H NMR
(CDCly) 4 1.11 (br, 3H). 1.21 (b, 3H), 227-2.34 (r, £4H), 2.82
L J= G.OH:JHI 3.26 (br. 2H), 3.52 (br. 2H). 7.10{d. J =
8.4 Hz, 2H), 7.31 (d, J= 8.4 Hx, 2H), 7.40-7.50 {m, 2H), 7.95-

0.08 (m, 2H). Anal. (CaHaiN{Oy 1 4HC) C,. H. N,
-4-(2-flucrophanylpiperidin-g-ylidenemeth-
yl)hennmldu . thnd-h-!hhm:u:lqz llun:ﬁn-
€1 in quantitative yleld: 'H NMR
{CDCI,)JIII llstbr 3H), 2.10 {t, J= 5.2 Hz, 2H),
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2.27 (t, J=5.2 Hx, 2H), 283{m. 4H), 3.20 (br, 2H), 3.45 (br,
ZH), 8.84~7.03 {m, 3H). 7.10 -7.23 (m. SH). Annl (CaHnFN:O-
1.8HCH C,H, N,
N,N-chtllyl-l-(!-ﬂllcphmylplpnrldln-l-yl!damh
yOhanzamide (8m). Method as for 8h but wing 2-
bironic scid provided 8m In quantitative yield: 'H I\MR
la) & 1.12 {br, 3H), 1.20 (br, 3H). 2.24 . J=5.2 Hx. 2H).
250, J=52H2 2H). 285 (. /=538 Hz 2H). 282 (r. J=
5.6 Hz, 2H), 3.27 (br, 2H). 3.51 (br, 2H). 6.75 {(d, J= 3.6 Ha,
1H).6.83 (t, J=3.0Hs 1H).7.18 {d. J=T7.2Hz, 2H). 7.21 (d.
J= 3.8 Hz, 1H). 7.30 {d, J= 7.2 Hz, 2H). Anal. {C;;HaNsOS-
1 SHCI) C.H.N.

LN-Disthyl-4-(4-methylthlo plperidin-d-ylldane-
;;:hyl)bannmld.(ln} Mcth:dphn: Ghbmm#mc?;i
acid provided 6n in quamitative yleld:

d 1.11 (br, 3H), 1.20 (br. 23-215%:1 4H).

2 45 (s, 3H), 2.90-2.87 (m. 4H). 3.2 (bl‘. ZH). 3.51 (br. 2H).

701 (d, J=80H=z 2H).7.10d, J=68.0Hx.2H). 715 d. /=

8.4 Hz, 2H), 7.27 {d. J = 6.8 Hz, 2H). Anal {CyHpN:0S-
25HCD C. H. N.

N NDiethyl-i-{(3-aminaphenyiplperidin4-ylidensmetiy-
ylbenzamide (8o). Mﬂluluh':lhbutulua

-aminophen-

yhoronic acid provided 8o In quambative yield: 'H NMR

(CDCHOI 11 (br. 3H). 1.20 (br, 3H). zzr-z.sﬁn 4H), 286-

2.00 {m. 4H), 3.27 (br, 2H). 3.51 {br. 2H). 3.57 (br, 2H). .08

(s, 1H), 638 (s, 1H). 452 (dd, J = 1.8 Hx, /= 7.8 Hz, 2H).

7.08 {t. J=8.0Hz. 1H),7.12(d. /=64 He 2H),728 (d, J=
8.4 Hz, 2H). Anal. (CoHmN:0-1.2HC) C. H. N.

NN -Dlethyl-4-(4-methoxyphenylpiperidin-4-ylidene-
mathyl)benzamide (Bp). Meﬂudnlbrlhbutul:tll -reth-
axyphenylboronle arid provided 8p In quantitadve yield: 'H
NMR (CDClp 8 1.12 (br, 3H), 1.18 (br, 3H), 2.29 (m, 4H), 2.87
{m, 4H), 3.27 (br, 2H), 3,51 {br. 2H), 3.77 {a, 3H), 6.80 {m. ZH),
7.00 {m. 2H), 7.10 (d. J= 8.4 Hz. 2H). 7.28 {4, J = 8.4 Ha).
Anal (CpHNyOr1.95HCH C, H, N.

N_N:Disthyl-4-(2-mathoxyphenylpiperidin-4-ylidena-
methyDbenzamide (8g). Meﬂuiuh‘ihbuul:gz-lmth-
qﬂ‘mﬁmk acld provided 8q in quantitative yleld: 'H
NMR 4 1.08 (br, 3H), 1.18 (be, 3H), 210 (g, = 4.8
Hx, 2H). 231 (g, /= 4.8 Hz, 2H), 2.8-2.9 (m, 4H), 3.25 (or,
2H), 3.50 (br. ZH), 3.6 (s, 3H). 8.83—6.90 (m, 2H), 7.0 (d. 1H),
7.15-7.25 (m, 5H). Anal. (CaHaN20r1.SHC) C. H, N.

N.NDiethyl-4-[(1-methylpiperidin-4-ylidene) phenyl-
methyllbenzamida (18a). RLlN Dlet.hy.l‘-?:ﬁ:lpuldln 4-yHi.
dene)phenyimethyllbenzamide (6a: 0.35 g 1.0 mmol) was
dissolved in acetmiteile (5 mL). Potasslum carbonate (D.14 g,
1.0 mmal) and methyl iodide (83 4L, 1.0 mumol) were added
with stirring at 25 °C. ARter 30 min. the reaction mixture was
evaporated and put anto silica gel for pucification by chroma-

togrephy using 0 to 10% McOH {10% NHOH) in CHxCla to
give 48 mg of the finnl product (28% of cnverted starting
material). which was converted to the hldenll‘.by
treatment with HCl In ether: 'H NMR (CDCh) & 1.1 {m, 8H
amide-Me), 2.40 (s, 3H, MeN), 2.40. 2.80 (2m. §H, plpemlne
H). 3.40 {m. 4H. amide-CHy) 7.08-7.34 (m. 9H. Ar—H). HCl
salt: mp 2 110 °C dec; IR (KBr) 1683 an~. Anal. (CuHxNfO-
S.ZHCI.! C.H.N.

-4-{pherryl-Nallylpiperidin-4-ylidenemsth-

yl)lhen:l:;lnlde {10h). Ml;tllud lk.y. deacribed for compound “..I;
ug bromide as alkylating reagent provided 1
ma: 'H NMR (CDCJy) & 1.12 {brs, 3H), 121 {brs, 3H). 2.43
{m. 4H). 2.55 (m. 4H). 3.08 {d, /= 4.8 Hz, 2H). 3.25 (brs. ZH]}.
3.53 (brs, 2H), 5.18 {m, 2H). 5.88 (m, 1H). 7.12 (m, 4H), 7.20
{m, 1H). 727 {m. 4H). HCI salt: mp 83-95 *C (CH.Ch): IR
(KBz) 1824 em™'. Anal, (CaHuN;O-1.8HCY) C. H, N.

NNDisthyl-4-[N(3-methyl-2-butenyl)phenylpiperidin-
4-ylidenemezhyllbanzamide (18¢). Method as described for
ompound 18a, using 1-bromo-3- mel -2-butene = the al-
kylsting provided 18c (71%): 'HNMR {CDC1,) 4 1.10~
1.30 (be, 8 H, OCNCH,CH). 1.64 (s. 3 H, -ccm 1.72{s. 3
H, =CCH). 2.40 {m, 4 H, NCH,CHy). 2.52 (m. 4 H, =CCH).
39 (9. J = 7.8 Hz, 2 H. NCH,CH=C), 3.20-3.80 {br, 4 H,

Yy
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HCHy), 5.28 {m. 1 H, NCHLCH=C), 7.16—7.45(m. % H.
dsalt: IR {(NaCl) 1623 em™.. Anal. (CpHuN:01.8HCY)
L

Diethyli--{Nbutylphanyipiperidin-4-ylidenemath-
zamide (19d). Method as described for 18a,
IHodobutane as the provided 18d
THNMR CDChL) 8092 {t. J= 72 Hz, 3H. CH,CH).
28 (br, 8 H, OCNCHCH3, 132 (m, 2H. CH,CH,). 1.53
1. CHCHCHY. 242 (m B H,NCH). 255 (m. 4 H, =
3.20-3.8D (br, 4 H. OCNCH/CHJY. 7.10-7.31 (m. 8 H,
jlnlt: IR (NaCT) 1822 e, Anal. {CoHxN;0+1.8HCY

“Diethyl-4-{1-cycloprapylmethylphenylplparidin-
3 banzamidea Fﬂ.‘z muduu'llhed for
und 18a, using cempou and cycloprogy

ie provided 19e : *H NMR (CDCly) 4 0.20 {m, 2H),
a. 2H). 1.04 {m. 1H), 1.14 {(brs. 3H), 1.24 (brs, 3H), 2.48
= 0.4 Ha, 2H), 2.58 (brs, 4H). 2.80 (brs, 4H), 3.20 (brs,
.53 (bra, 2H), 7.14 (m, 4H). 122 (m, 1H), 7.27 (m. 4H):
AR {CDCl3) 4 4.18, 7.3, 12.8, 14.1,30.3, 30.2, 43.2,54.3,
128.2, 128.6, 128.0, 1295, 128.8, 134.1, 1353, 130.3,
142.8, 171.0. HCl salt: dec 2 100 "C (CHCly): IR (KBo)
'm~L Anal. (CoHuNO-23HQ) C, H, N.

1-Cycichaxyl in-1-ylidene)phanylmethyl]-

5 (lln.Aﬂumurhﬂwm.. ZI'
. cyclohexanone (38 ul, 0.35 mmel) and THOPr-3, (0.17
.58 mmal) was ultrasoniceted for 1 b and then stirred

m under anl here.
dbted with etbanl (3 L) Dot oy
on (33 mg. 0.87 mmol). The resulting mixture

drred for 12 h at room tempersture. 2 N NH,- was
to quench the reaction and the mixture Sitered

g on silca gel 00) gave the ttle compound ILF (24

'H NMR 0 1.00-1.2% (m, 19H), 1.60 {m, 1H),
1H, m). 1.80 {m. 1H), 2.50 {m, 3H)}. 2.80 (m, ZH),
H), 3.50 (bs, 2H), 7.00—7.30 (m, BH): '3C NMR [

14.1, 258, 28.7, 32,0, 39,1, 43.2, 50.7, 508, 63.6, 128.0,
. 1278, 120.7, 1208, 134.7. 134.6, 130.0, 142.0, 143.4,
: mp (HC! salt) 105-109 *C. Anal. (CsHuNyO-2.0HCH
N.

(1-Phenylpiperidin4-ylidens)phanylmethyl]-ALA
rylberuamide (19g).A mbaure of 8a (44 mg. 0.13 mmal),
71 broide (20 ul., 0.19 mmal), Pd{dbs); {1 mg. 0.0017
»). BINAP (2.5 mg. 0.004 mao]) and sadium ferv-butmdde
\g. 0.20 mmol) In 2 mL toluene was heated st 8080 *C

1277, 13,67, 3120, 39.10, 43.21, 51.03, 116.28,
1 . 120.49. 127.06, 128.98, 120.66, 129.72, 135.13,
-3, 135.73, 141.81, 143.15, 151.00, 171,08; IR (HC) sal)
em™t, Anal, (CaHN:O-LTHCY C. K, N.
ological Aasays. 1. Cell Culture and Membrans
arstien. Humsn HEK-2835 rells were subjject to stable
fection with cDNA encoding the human x, 4. and «
tors. Clones were chasen for high receptor expression and
n in suspension cuiture. Cells were harvested and P2
rane preparations were produced.
Roceptor Binding Assays. Membranes were combined
test cuq:ullnth li‘lﬂ 'l].p-Ammrl’ 0.011 ln(n of the
te radioligand 1a?]deltarphin = 0,83
.m"!lm {Aq = 1.14 nM at ;), and ['"S]].p-Pro®e-
rphin All-11] (K = 0.18 nM at £) In 50 mM Tris, 3 mM
ls. ] mg/ml. BSA. pH 7.4. The amounts of bound radio-
:z.-lnc mmdnurnﬂlud at d:'q:::‘hdum by nhm:; The
binding was in the presence of 10 zM
ane. The ICy values of test compounds were dotermined

10g (30 mg. 58%): 'H NMR (CDClg) 8 1.0-1.4
1D, 243 (m. 44, 31287 (m. 8H), 6.8-7.5 fm. 14H); i5C
.1*

Wel et al.

from 2-paramet e curve fity of nt specific bindt
] uttr;r ll;m;ﬂn; for ICs mﬂl slope. "

3. GTP|y-%S] Binding Assays. Membranes expressing 10

pmal of hDOR/mg proteln were combined with test esmpounds
and approximately 0.2 nM GTP{y-*5] in 50 mM , 20
mM NaQH. pH 7.4, 5 mM MgCls. 100 mM NaCl, 1 mM EDTA,
1 mM DTT. 0.1% BSA. 15 4M GDP. The bound radioactivity
was determined after 1 h by filtration. Control and stimulated
hlndggmdumﬂmd in the absence and presence of 3 sM

. respectively. Values of ECeo and Eou, for ligands were
WMS-EIMrquﬂknmﬁndm
stimulated GTP[y-9S] blding vs logimolar ligand). selving for
ECg. HiIM siope, and %Eum. ]

4. In Vitra Metabolic Studies. Incubation canditiona:
All incubations [rat Liver microsomes (0.4 mg/mL proteins;
Xenotech LLC, Kanaas City, KS), substrate at 10 ar 100 nmo
L. 1 mM NADPH, 100 phughm buffer at pH 7.4} were
perfarmed n duplicate in dispasable 88-well plateson a
shaking platform malntained at 37 *C. Contral incubations
were carried sut by incubating the same gubstrate concentra-
tions in phosphate buffer without rat liver microsomes or
NADPH. The final asaay volume was 500 aL., containing 1%
DMSO (test article stock solutions were prepared at 10 mM
in DMSQ).

Incubations were started by the eddition of NADPH (or
buffer for NADPH-free controls} and were stopped after 0 and
60 min by the addition of 500 4L of ice-cold acetonitrile. The
precipitated proteins were removed fallowing a 10-min cen-
trifugation at 85005 and the supernatants were analyzed for
parent drug by a benchtop LC—MSD aystemn.

Analytical conditions: Aliquexs (5 4L) of the -.lr!mnllm:l
were directly injected ontn & Zorbex Eclipse XDB C18 column
(4.8 x 30 mm, 3.5-um particles) using a micru plate sampler
(HP220, Hewlett-Parkard. Kirkland, Quebec, . The
muabile phaze conaisted of a mixture of acetonitrile, methunal
and 0.04% formic acld In water (60—80:0-15:15—-30, wv}. The
g:r rate was 1.0 mL/min. The LC systemn (HP1100, ﬂl:“hu.

knard) wes equipped with a quaternary ewlett-
I‘n:klrd)andlleqn:edmlmlnlﬂectlvedem SD) with
an electrospray Interface (Hewlett-Packard). The MSD wee
aperated in sclected jan menitoring mode (the selected mis
being that of the parent compound). Nebultser pressure was
80 psi. while the drying gas {(ni was delivered at 13
L/min. The caplilary vwoltage was V. and the fragmentor
{collislan-induced dissaciation cell) was set at 70 eV,

5. Resulis (parent drug dissppearance from the In-
cubation madium). The parent drug peak area In the O-min
incubation semple was considered to be the 100% value, snd
parent drug levels were expressed as percent (%) paremt
remalning. -

8. Molecular Madeling Studies. Models of compound 8a
snd SNC-80 were constructed with standard paremeters in
Syby! 8.2 (Tripes Inc.. 1889 South Hanley Rd., St. Louls, MO
83144) using a SGI workstation (Indigo 2). The random
conformatianal search and energy minimization were per-
formed using the Tripas force fleld. An window of 5
kealimal (Ei — Exn) was used to collect low: conformer s,
‘The rotatable bonds with an Interval of 30° were further used
to clasalfy the low-energy conformers. There were 12 differernt
conformers for 8a and 150 for SNC-80. The representative
conformers were then compared between the two
The superposition of the conformers was carried eut with the
[he. righe-heng phenyt cings. Tre. superpeion of Xony
t - r! sy tion a
lu-u:u'ru of lnpund SNC-B0 was carried out between tlv{
points: the two nitrogen atoms of the piperazine ring. the
centruold points of the twn phenyl rings, and the carbon atem
of the carbanyl group.
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WO 93/28275 ' PCT/BESTN2050

NOVEL COMPOUNDS WITH ANALGESIC EFFECT
Field of the inventi

The present invention is related to novel compounds, to a process for their preparation,
their use and pharmaceutical campositions comprising the novel compounds. The novel
compounds are useful in therapy, and in particular for the treatmeat of pain.

Background and prior art

The & receptor has been identified as having a role in many bodily functions such as
circulatory and pain systems. Ligands for the  receptor may therefore find potential use a5
analgesics, and/or as antihypertensive agents. Ligands for the & receptor have also been
shown to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (1, & and x) is
now well established and all three are appareat in both central and peripheral nervous
systems of many species including man. Analgesia has been observed in various animal
models when one or more of these receptors has been activated.

With few exceptions, curreatly available selective opioid § ligands are peptidic in nature
and are unsuitable for administration by systemic routes. Some non-peptidic § mugoni.-m
bave been available for some time (sec Takemori and Portoghese, 1992, Ann._ Rev.
Pharmacol. Tox., 32: 239-269. for review). These compounds, e.g. naltrindole, suffer from
rather poor (i.e., < 10-fold) selectivity for the & receptor vs. p receptor binding and exhibit
no analgesic actvity, a fact which underscores the need for the development of highly
selective non-peptidic 5-ligands. '
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Thus, the problem underlying the present invention was to find new compounds having
improved analgesic effects, but also with an improved side-effect profile over current
sgonists and potential oral efficacy.

Analgesics that have beea identified and are existing in the prior art have many
disadvantages such as that they suffer from poor pharmacokinetics and are not analgesic
when administered by systemic routes. Also, it has been documented that preferred
compounds, described within the prior art, show significant convulsive effects when
administered systemically.

The problem mentioned above has been solved by developing novel compounds which
possess a piperidine ring with an exacyclic double bond, as will be described below.
Outling of the inventi

Ihemwlcompoundlmotdingmthepteuminvenﬁonu.edcﬁnedbythngenuﬂ
formula (T)

U]

wherein
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R! is selected from
hydrogen, a branched or straight C;-Cg alkyl, Cj-Cg alkenyl, C3-Cg cycloalkyl,
C4-Cy(alkyl-cycloalkyl) wherein alkyl is C;-C5 alkyl and cycloalkyl is C3-Cg cycloalkyl;

C6-C10 aryl; or heteroary! having from S to 10 atoms selected from any of C, S, N and O;
wherein the aryl and heteroaryl may optionally and independently be substituted by 1 or 2
substituents independently selected from any of hydrogen, CHs, —(CHy)yCFs, halogea,
—CONR’R*, —COOR®, —COR?, —(CH)NRR*, —(CHo), CH3(CH,), SOR’R?,
—(CH3),SO2R’, and —(CHz);SO;NR’, wherein R* and R® is each and independently ag
defined for R" above and p is 0, 1 or 2; B

(C1-C3 alkyl)(Cg-C 0 aryl); or (C;-Cz slkyl)heteroaryl, the heteroaryl moieties having
from 5 to 10 atoms selected from any of C, S, N and O, and where the aryl or heteroaryl
may optionally and independently be substituted by 1 or 2 substituents independently
selected from any of hydrogen, CHy, —(CH3),CF3, halogen,—CONR’R*, —COOR’,
—COR’, —(CHpNRR®, —(CH2)CH3(CH2) SOR R, —(CHy)SO2R’,
—(CHp)4SOZNR® and —(CH2),OR”, wherein R* and R® is each and independently as
defined for R’ above and q is 0, 1 or 2; and

F!S

R
G Ay Ax

wherein R'%, R'%, R2%, %, R R®, R?* and R? is each and independently hydrogen,

C1-Cs alkyl or C-Cg alkenyl;

-



‘WO 5818275

-

R? and R? is each and independently hydrogen or C;-Cg alkyl;

A is selected from
. H12
R\, A N—@ A" A
L LY
y 4 ' 2" ' z' .
ﬁ- T“ _..- Fl"ﬂ
T
Z' . z‘_ and
Q )
Z' ' .

wherein R®, R%, R', R!, R'2 R'%, R', R", R'® and R"7 i cach and independently as
defined for R! above, and wherein the pheny ring of each A substituent may be optionally
and independently substituted at any position of the pheny! ring by 1 or 2 substituents Z*
and 7 which are cach and independently selected from hydrogen, CHz, —(CHy)qCF3,
halogen, —CONR’R’,—COORS, —COR®, —(CH)NR®R” —(CHy),CHa(CHy),SOR®,
—(CHj),S0,R" and —(CHz),SO;NRR wherein R® and R” is each and independently as
defined for R! above and-ris 0, 1, or 2;

Q is C5-Cg hydroaryl or heterohydroaromatic having 5 or 6 atoms selected from anyone of

2 G, §, Nand O; Cs -Cg cykloalkyl, or heterocycloalkyl having S or 6 atoms selected from
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anyone of C, N, O and S; and where each Q may optionally be substituted by a substituent
2" and 72 as defined above;

B is a substituted or unsubstituted aromatic, heteroaromatic, hydroaromatic or
beterohydroaromatic moiety having from 5 to 10 atoms selected from any of C, S, N and O,
optionally and independently substituted by 1 or.2 substituents independently selected from

hydrogen, CHa, —(CHa)CF3, halogea, —(CHzXCONR R, —(CHNR'R?,
—(CHa)XCOR®, —(CHz)COOR®, —OR’, —(CH2)SOR®, —(CH2),SO:R", and
—(CHyXSO,NR R, wherein R* and R’ is each and independently as defined for R!
above, and tis 0, 1, 2 or 3; and |

R* and R® is each and independently as defined for R! above.

Within the scope of the invention are also pharmaceutically acceptable salts of the
compounds of the formula (I), as well as isomers, hydrates, isoforms and prodrugs thereof.

Prefmedcompomdsamdingmthemven&onmcompoundsofthefomul.l(n
wherein

A is selected from

R
I
N

~ N-—g
Ra-2a) 4 g

z|

S
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ﬁ R' . : . R'
w-_i_g,@: LA

z1

wherein R, R%, R10, R, R'2 R'3 R™ R'5 R'® and R'7 is each and independently as
defined for R! above, and wherein the phenyl ring of cach A substitueat may be optionally
and independently substituted at any position of the phenyl ring by 1 orZsulaslimenn;Zl
and Z* which are each and indepéndently selected from hydrogen, CEh, —(CH)oCF3,
halogen, —CONR®R’, —COOR®, —COR®, —(CH)NR®R7 —(CH,),CH3(CHg), SOR®,

—(CH)SO2R® and —(CH2),SO;NR®R wherein R® and R is each and independently as

defined for R! above, and ris0, 1, or 2;
Q is selected from morpholine, pipecidirie and pyirolidine;

R!,R*, and R’ is each and independently selected from hydrogen, a branched or straight

* C1-Cq alkyl, C3-Cs cycloalkyl, C4-Cp (alkyl-cycloalkyl) wherein atky! is C;-C; alkyl and

cycloalkyl is C3-Cg cycloalkyl; Cg-Cjg aryl; and heteroaryl having from § to 6 atoms
selected from any of C, S, N and O; and where the aryl or heteroaryl may optionally and
independently be substituted by 1 or 2 substituents independently selected from any of

bydrogen, CHa, —(CH3),CF4, halogen, —CONR'R*, —COOR®, —COR®,
—(CHENR®R*, —(CHy),CH3(CH,) SOR’R®, —(C3H,),SO4R®, and




—(CH;),SO;NR®, wherein R* and R” is each and independently as defined for R’ above
and pis 0, 1 or 2;

B is selected from pheryl, naphthyl, indolyl, benzofaranyl, dihydrobenzofuranyl,
beazothiophenyl, pyrryl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl,
cyclopentyl, cyclopenteayl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
temﬁydmisoqlﬁnolinyl. temhydroftu:lnyl. pymrolidinyl, and indazolinyl,

each optionally and independently substituted by 1 ar 2 tubaﬁh:ent: independently
slected from kydoge, CTs CFs, balogen, —(cri,_)qcom R®, —(CHpNRR",
—(CHy),COR® .—(cn,)qcozn and—OR’,

wherein q is 0 or 1, and wherein R* and R® are as defined above;

R2 and R3 is each and independently hydrogen or methyl.

Espechﬂywefemdwmpomdsmwdingmminmﬁonmmpoundsofmem
(D) wherein

wherein R® and R? are both ethyl, and where the phenyl ring optionally and independently
may be substituted at any position of the phenyl ring by 1 or 2 substituents Z and Z2
which are each and independently selected from hydrogen, CHy, —(CHz)qCF3, halogen,
—CONRR’, —COOR®, —COR®, —(CH)NROR” —(CHa),CH3(CH),SOR’,
—(CH2),SO5R® and —(CH;),S0,;NR®R” wherein R® and R is each and independently as
defined for R! above and ris 0, 1, or 2;

S3
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R! is selected from hydrogen, methyl, ethyl,—CH2CH=CHj, —CH2-cyclopropyl,
—CHy—aryl, or CHy—heteroaryl, the heteroaryl moieties having from S to.6 atoms
selected from any of C, S, N and O;

B is selected from pbenyl, naphthyl, indolyl, beazofuranyl, dihydrobenzofuranyl,
benzothiophenyl, furanyl, quinolinyl, isoquinoliny!, cyclohexyl, cyclohexenyl, cyclopeatyl,

Cyclopenteayl, indenyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,

tetrahydroisoquinolinyl, tetrabydrofuranyl, and indazoliny}, each optionally and
independently substituted by 1 or 2 substituents indepéendently selected from

‘hydrogen, CHs, CF3, halogen, —(CHz)qCONR R, —CHz)gNR R*, —(CHy),COR’,

—(CH2)4CO4R", and—OR", wherein q is 0 or 1, ind wherein R* and R are as defined
above;

R? and R? is each and independently hydrogen or methyl.

The substituents A and B respectively, may optionally be substituted at any position of the
ring.

By “halogen™ we mean chioro, fluoro, bromo and iodo.

By “sryl” we mean an aromatic ring having from 6 to 10 carbon atoms, such as phenyl and

-naphtyl.

By “beteroaryl” we mean an aromatic ring in which one or more of the from 5-10 atoms in
the ring are elementx other than carbon, such as N, S and O.

By “bydroaromatic” we mean a partly or fully saturated aromatic ring structure having 5-10
carbon atoms in the ring.



- WO 9828275 : PCT/SESTN2050

By "heterohydroaromatic™ we mean a partly or fully saturated aromatic ring structure in
which one or more of the 5-10 atoms in the ring are elements other than carbon, such as N,
Sand O.

By “isomers” we mean compounds of the formula (I), which differ by the position of their
functional group and/or orientation. By “orientation" we mean stereoisomers,

. diastereoisomers, regioisomers and enantiomers.

By “jsoforms” we mean compounds of the formula (I) which differ by their crystil Iattice,
such as crystalline compound and amorphous compounds.

By “prodrug” we mean pharmacologically acceptable derivatives, ¢.g. esters and amides,
such that the resulting biotransformation product of the derivative is the active drug. The
reference by Goodman and Gilmans, The Pharmacological basis of Therapeutics, 8th ed.,
McGraw-Hill, Int. Ed. 1992, “Biotransformation of Drugs, p. 13-15, describing prodrugs
genenally, is hereby incorporated.

‘The novel compounds of the present inveation are useful in therapy, especially forthe
mun-entofnriousplineondiﬁonssuchuchmnicpnin. scute pain, cancer pain, pain _
caused by rheumatoid arthritis, migraine, visceral pain etc. This list should however not be
interpreted as exhaustive.

Compounds of the invention are useful as immunomodulators, especially for autoimmune
diseases, such as arthritis, for skin grafts, organ transplants and similar surgical needs, for
collagen diseases, various allergies, for use as anti-tumour agents and anti viral ageats.

Compounds of the invention are useful in discase states where degeneration or dysfunction
of opioid receptors is present or implicated in that paradigm. This may involve the use of

sN



- WO 9823278 . PCT/EESTN050

10

isotopically labelled versions of the compounds of the invention in diagnostic techniques

. and imaging applications such as positron emission tomography (PET).

Compounds of the invention are useful for the treatment of diarrhoea, depression, urinary
incoatinence, various mental ilinesses, cough, lung oedema, various gastro-intestinal
disorders, spinal injury and drug addiction, including the treatment of alcohol, nicotine,
opioid and other drug abuse and for disorders of the sympathetic nervous system for
example hypertension.

Compounds of the invention are useful as an analgesic agent for use during general
anaesthesia and monitored anaesthesia care, Combinations of agents with different
properties are often used to achicve a balance of effects needed to maintain the anaesthetic

. state (eg. Amnesia, analgesia, muscle relaxation and sedation). Included in this

combination are inhaled anassthetics, hypnotica, anxiolytics, neuromuscular blockers and

Iheeonq:oundsofthepuentinvenﬁo:‘inhmupicaﬂyhbenedfommusefulun
diagnostic agent. '

Also within the scope of the invention is the use of any of the compounds according to thie
formula (I)-above, for the manufacture of a medicament for the treatment of any of the -
conditions discussed above.

A further aspect of the invention is a method for the treatment of & subject suffering from
any of the conditions discussed above, whereby an effective amount of a compound
according to the formula (I) above, is administered to a patient in need of such treatment.
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Methods of preparation
The compounds of the present invention may be prepared as described in the following.

OH
R )J\‘ R+ A B rouea 2
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As shown in SCHEME I & II above, compounds of the formula (I) above, may be obtained
by dehydration of hydroxy compounds (g) or (b), wherein R1, R%, R3, A and B are as
defined in formula (T) above. Subsequent dehydration of hydroxyl compounds. (g) or (h),
wherein R1, R, R3, A and B are as defined in formula (I), may be performed without
solvents or in a solvent such as water, alcohols, esters, HMPA, dichloromethane, toluene,
ethers, ketones, carboxylic acids or in a solvesit mixture in the presence of Brenstedt or

.Lewis acids such as sulphuric acid, hydrochloric acid, trifluoroacetic acid, aluminium

trichloride, ZnCl) or the like, or in the presence of metallic oxides such as Al203, Cr203,

TiO2, WO3, P20s or the like, or in the presence of other dehydrating agents such es I,
dimethyl sulfoxide, KEHSO4, CuSO4, phthalic anhydride or the like.

The substituents R1, R? and R3 and the substituents on A and B of compound (T), as
defined above, may be modified by methods known in the art and exemplfied in the
literature, see ¢.g. Protecting groups by Green, or Modern Synthetic Reactions by House,
which are well known to a person skilled in the art, after or during the preparation of (I)
from (g) and (h).

As shown the rowre a of SCHEME I, -compounds of formula (g), as described above, may
be obtained by a reaction between a ketone of formula (c) wherein R1, R? and R3 are as
defined in formula (1), and a compound of formula (¢) wherein A and B are as defined in
formula (T), and X is a suitable group such as H, C1, Br, I, OSOzR or the like

The reaction may be performed without solvents, or in an organic solvent such as THF,
toluene, ethers, dimethylsulfoxide, or in solvent mixtures by treatment with an appropriate
metal such as magnesium, lithium, zinc, copper, cerium or the like, or by treatment with a
metal halide such as Smi2, CrCl3 or the like, or by treatment with an organometallic agents
such as alkylmagnesium halides, alkyllithium or the like.

S+
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R, Rzlndll3andthesubstimenuonAlndBofcompounds (g), as defined above, may
be modified, by methods known in'the art, after or during the organometallic reactions
(March, J., Advanced Organic Chemistry, 4* Ed, John Wiley & Sons, 1992).

Compounds of formula (c) and (¢) may be commercially available, or prepared by methods
known in the art (March, J., Advanced Organic Chemistry, 4 Bd, John Wiley & Sons,
1992). ' '

As shown in route b of SCHEME II, compounds of formula (h), as described above, may
be obtained by a reaction between & ketone of formuta (i) wherein R1, R? and R?, and B
arc as defined in formula (I), and an organometallic reagent of formula (j) wherein A is as
defined in formula (I), and M is an appropriate metal group such as magnesium, lithium,
zinc, copper, cerium or the like. The reaction may be performed without solveats, dr in an
organic solvent such as THF, toluene, ethers, dimethylstlfoxide, or in solvent mixtures.

As shown in route ¢ of SCHEMBE I, compounds of formula (h) may also be obtiiried by
reactions among a carbonyl compound of formula (1), wherein R1, R? and R3'are as
defined in formula (T), and X is an appropriate leaving group such as CI, Br, OH, OR, SR,
NR2,. N(OR")R or the like, and organometallic reagents of formula (j) and (k), wherein A
and Blare as defined in formula (I), and M is an appropriate metal group such as

" magpesium, lithium, zinc, copper, cerium or the like. The reactions may be performed

without solvents or in solvents such as THF, toluene, ethers, dimethyl formamide, dioxane,
dimethylsulfoxide, or in solvent mixtures.

R!, R? and R3 and the substitucnts on A and B of compounds (h), as defined above, may
be modified, by methods known in the art and exemplfied in the literature, sec c.g.
Protecting groups by Green, or Modern Synthetic Reactions by House, which are: well
known to a person skilled in the art, after or during the organometallic reactions.
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Compounds of formula (i)_. (3, (k) and (1) may be commercially available, or prepared by
methods known in the art (March, J., Advanced Organic Chemistry, 4 Ed, Jobn Wiley &
Sons, 1992).

As shown in SCHEME III above, compounds of the formula (T) above, may be obtained
from the Suzuki coupling of vinylic halide (o) (X= Br, I) with a boronic acid, boronate
ester (p), in the presence of a base such as N&;CO3, K2COs, K5PO,, tricthylamine, CsF,
NaOH or alkoxides and palladium catalyst such as (PPhy)¢Pd,
Bis(dibenzylideneacetone)Pd(0), Pd on carbon with PPhs; Pd(II) species may also be used
as a catalyst including: (PPhy),PdCl,, '
1,4-Bis(diphenylphosphinobutane)palladium(II) chloride, Palladium scetate,
Bis(acetonitrile)palladium(Tl) chloride, dichloro[1, 1’-bis(diphenylphosphino)ferrocene}
palladium(IT) and pailadium acetate-tri(0-tolyl)phosphine, wherein R', R, R?, A and B are
as defined in formula (T) above. The Suzuki coupling may be performed in toluene,
xylene, anisole, DMF, THF, alcohols, ethers, water or in a solvent mixture.

Compounds or formula (p), where B is as defined in formula (I) and Z is B(OH),, may be
commercially available or prepared from the hydrolysis of a boronate ester. Compounds or
formula (p), where B is as defined in formnla (I) and Z is B(OR); (R=Me, Et), may be
prepared from the reaction of a compound of formula B-M and B(OR); where R=Me or Et,
and M is an appropriate metal group such as lithium or magnesium or the like. .
Compounds of formula (p) where B is as defined in formula (I) and Z is 9-
borabicyclo[3.3.1]nonane (9-BBN) may be prepared from the reaction of an alk-1-yne with
borabicyclof3.3.1]nonae. '

The substituents R', R?, R® and the substituents on A and B..of compound (I) as defined

above, may be modified by methods known in the art and exemplified in the literarure, see
e.g. Protecting groups by Green or Modern Synthetic Reactions by House, which are well
known to a person skilled in the art, after or during the preparation of (T) from (o) and ().

-~



13

18

As shown in' SCHEME III, compounds of formula (o) wherein X is Br or I, may be
prepared from the halogenation and elimination of an alkens of formula (n) wherein R, R?,
R’ and A are as defined in formula (T). The halogenation may be performed in a solvent
such as dichloromethane, chloroform, carbon tetrachloride, dichloroethane, or ecetic acid
using molecular bromine or iodine as halogenation age:it. The subsequent elimination step
is accomplished in a solvent such as water, alcohols, DMF, or ethers using a base such &3
sodium hydroxide, potassium hydroxide, metal alkoxides, or triethylamine.

As shown in SCHEME 111, compounds of formula (n), as described above, may be
prepared from the Wittig reaction of a ketone of formnla (c), where R', R? and R® are as
defined in formula (I), and a reagent of formula (m) where A is as defined in formula (T)
and Y is an appropriate phosphonate or phosphonium salt. The Wiltig redction may be
carried out under a variety of conditions known in the art and exemplified in the literature
(March, 1., Advanced Organic Chemistry, 4® Ed., John Wiley & Sons, 1992).

Reagents of formula- (c) and (m) may be commercially available, or prepared by methods
known in the art (March, J., Advanced Organic Chemistry, 4* E4., John Wiley & Sons,
1992).

As shown in SCHEME IV above, compounds of formula (u) may be obtained by
dehydration of hydroxy compound (t) wherein R',R2,R* R'2ZR" and B are as defined
above. Dehydration step may be performed withont solvent or in a solvent such as water,
alcohols, esters, HMPA, dichloromethane, toluene, ethers, ketones, carboxylic acids, or in a
solveat mixture in the presence of Bronstedt or Lewis acids such as sulfuric acid,
kydrochloric acid, trifluoroacetic acid, aluminium trichloride, ZnCh, or the like, or in the
presence of metallic oxides such as A120;, Cr;0y, TiOy, WO,, P20s or the like, or in the
preseace of other dehydrating agents such as &, dimethylsulfoxide, KHSOy , CuSas,
phthalic anhydride or the like. -
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The substituents R!,R?and R® and the substituent B of compound (u) as defined above may
be modified by methods known in the art and exemplified in the literature, sce e.g.
Protecting Groups by Green, or Modern Synthetic Reactions by House, which are well
knoﬁtoapersonakiﬂedinﬂwl&afwrorduringlhnpmpmﬁonof(u)from(t).

As shown in SCHEME IV above, compounds of formula (t) may be obtained from
compound (s) wherein R',R* R} R" dnd B are as defined above using alkylation reaction
with alkyl halide such as Mel in presence of a base such as sodiuni hydroxide and a phase
transfer agent such as BiuNHSO,. Compounds of formula (s) may be prepared by a
reaction between a ketone of formula (r) wherein R',R%R* R are as defined above and an
organometsllic reagent of formula (k) wherein B is defined in formula (T) and M is an
appropriate metal group such as magnesium, lithium, zinc, copper, cerium, or the like. The
reaction may be performed without solvent or in solvents such as THF, toluene, ethers,
dimethylformamide, dioxane, dimethylsufoxide, or in solveat mixtures.

The substituents R',R*R*,R" of compound (s) as defined sbove may be modified by
methods known-in the art and exemplified in the literature, see e.g. Protecting Groups by
Green, or Modern Synthetic Reactions by House, which are well known to a person skilled

- in the art, after or during the preparation of (s) from (r) and (k).

As shown in SCHEME IV, a compound of formula (r) may be obtained by reactions among
a carbony! compound of formula () wherein R', R? and R? are as defined in formula (I) and
X is an appropriate leaving group such as Cl, Br, OH, OR, SR, NR;, N(OR')R or the like
and organometallic reagent obtained by first base treatment such as NaH on combound @
wherein R" is as defined above followed by subsequent transmetallation using alkyl
lithium such as Buli. The rcaction may be performed in solvents such as THF, toluene,
ethers, dimethylformamide, dioxane, or in solvent mixtures, The substituents R',R3 R R"
of compound (r) as defined above may be modified by methods known in the art and
exemplified in the literature, see e.g. Protecting Groups by Green, or Modern Synthetic
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Reactions by House, which are well knowh to a person skilled in‘the art, after or during the
preparation of (r) from (q) and (1).

As shown in SCHEME IV, compounds of formula (q) @thmehﬁmofL
iodoaniline using either acylanhydride or acylchloride in an organic solvent such as
dichloromethane. The substituent R" of compound (q) is as defined above.

The invention will now be described in more detail by way of the following Examples,
which are not to be construed as limiting the invention in any way.
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The compounds of Examples 1-7 were prepared by following the procedure as is shown in
Scheme 1 below.

Scheme 1
. ?Me o 0
o. _N. NEt, N
CO,Et o 2 Ma- | /©)k o Et,
1.Boc20 o __tBu o
N 2. Me(MeO)NH N '
H -PrivigCl Boc hll
1 Boc
(1) @ )
0 - 0
NEt, NEL,
Ar TEA ,N
OH
&
_ ) . : N
| 1
Boc H
Ar= 1-naphthyl, (4); Ar= Phenyl, (8) Example 1
Aru 2,6-dimethyiphenyl, (S) Ar= 1-naphthyl, (7) Examgle 2
Ar=2,8-dimethylphenyl, (8) Exampie 3
0
NEL,
Ar
—BX
N~ - Ar=Ph, R= PhCH2, (10) Example §
I Ar= Ph, R= cyclopropyimethyl, (12) Example 7
R Ar= Ph, R= 2,3-epoxylpropyl, (11) Example 6

Ar= 1-naphthyl, R=aliyl, (8) Example 4



A mixture of ethyl isonipecotate (compound 1) (4.71 g, 30.0 mmol), di-tert-butyl
dicarbonate (6.55 g. 30.0 mmol) and Na,CO, (4.77 g, 45 mmol) in H,O-THF (50/10 mL)
was sefluxed for 2h. The reaction mixture was extracted with ethyl acemte (150 mL). The
organic layer was washed with brine, dried over MgSO,. Removal of solvents gave N-t-
butoxylcarbonyl ethy! isonipecotate (7.67 g):

Sy (400 MHz, CDCly) 1.25 (t, J=7.2 Hz, 3H), 1.45 (s, 9H), 1.62 (m, 2H), 1.87 (m, 2H),
2.43 (m, 1H), 2.84 (m, 2H), 4.02 (m, 2H), 4.13 (g, I=7.2 Hz, 2H); 813 (100 MHz, CDCl,)
5: 14.0,27.8, 28.2, 40.9, 42.9, 60.2, 79.2, 154.4, 174.2.

The above N-t-butoxylcarbonyl ethyl isonipecotate was dissolved in dry THF (60 mL) and :
mixed with NHMe(OMe) HCl (4.39 g, 45.0 mmol). The mixture was treated with i-
PrMgCl (2.0 M in THF, 45 ml, 90 mmol) at -20 C and the resulting solution was stirred for
1 br at -5 °C and then quenched with aqueous NH,C] solution and extracted with ethyl
acetate (2 x-100 mL). The combined organic liyers were washed with brine, dried over
MgSO,. Removal of solvents gave N-t-butoxylcarbonyl N'-methyl-N’-methoxyl-
isonipecotamide (compound 2) (8.0 g, 98%):

5y (400 MHz, CDCly) 1.30 (s, 9H), 1.54 (m, 4H), 2.65 (m, 3H), 3.02 (s, 3H), 3.56 (s, 3H),
3.99 (brs, 2H); 8¢ 13 (100 MHz, CDCly) &: 27.7, 28.1, 32.0, 37.8, 43.1, 61.3, 79.1, 1544,
176.0.
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To a solution of 4-jodo-N,N-diethylbenzamide (9.09 g, 30.0 mmol) and TMEDA (6.96 g,
60.0 mmol) in dry THF (60 mL) was added t-butyllithium (35.0 mL, 1,7 M; 60.0 mmol) at
-78 °C. After 30 min, N-t-butoxylcarbony] N’-methyl-N"-methoxyl-isonipecotamide
(compound 2) (8.0 g, 29.4 mmol) in THF (10 mL) was dropwise added. The reaction
mixture was warmed to r.t. and then quenched with aqueous NH,Cl solution, neutralized
with hydrochloric acid (concentrated, 20 mL) at°C, and extracted with ethyl.acetate (2%
100 mL). The combined organic layers were washed with brine, dried over MgSQ,.
Removal of solvents gave a crude product, which was purified by silica gel column eluting

- with MeOH-CH,Cl, (2 : 98) to provide 4-(4’-N’,N' -diethylaminocarbonylbenzoyl)-N-t-

butoxylcarbonylpiperidine (compound 3) (3.15 g, 28 %):

5y (400 MHz, CDCly) 1.08 (brs, 3H), 1.23 (brs, 3H), 1.43 (s, 9H), 1.61 (m, 2H), 1.80 (m,
2H), 2.89 (m, 2H), 3.20 (brs, 2H), 3.40 (m, 1H), 3.53 (brs, 2H), 4.11 (brs, 2H), 7.44 (d,
J=8.0 Hz, 2H), 7.94 (d, }=8.0 Hz, 2H).

To a solution of 1-bromonaphthalene (0.52 g, 2.5 mmol) in dry THF (10 mL) was added n-
butyllithium (1.1 mL, 2.5 M, 2.75 mmol) at -78 °C. After 30 min, 4-(4'-N',N'-
diethylaminocarbonylbenzoyl)-N-t-butoxylcarbonylpiperidine (compound 3){776 mg, 2.0
mmol) in THF (2 mL) was dropwise added. The reaction mixture was warmed to r.t. and
then quenched with aqueous NH,Cl solution, and extracted with ethyl acetate (2 x 50 mL).
The combined organic layers were washed with brine, dried over MgSO,. Removal of
solvents gave a crude product, which was purified by silica gel column eluting with
MeOH-CH,Cl; (0.5 : 99.5 — 5 : 95) to provide 4-(o-hydroxyl-a-(4-N-t-

-
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" butoxylcarbonylpiperidinyl)--(1-naphthyl)-methyl)-N,N-diethylbenzamide (compound 4)

(760 mg, 74 %):

m.p. 121-124 °C (CH,Cl,);

Vo (KBr) cm™ 3402, 2960, 1685, 1626, 1425, 1283, 1160;

Anal Caled for CyyHeN;0;4 . 0.50H,0: C, 73.11; H, 7.86; N, 5.33. :
Found: C, 72.86; H, 7.64; N, 5.26; 8y (400 MHz, CDCl,) 1.03 (brs, 3H), 1.16 (brs, 3H),

. 1.18-1.35 (m, 3H), 1.95(m, 1H), 2.60 (m, 2H), 2.75 (brs, 2H), 3.15 (brs, 2H); 3.42 (brs,

2H), 4:10 (brs, 2H), 7.10-7.50 (m, TH), 7.75 (m; 3H), 8.27 (brs, 1H); 8e.13 (100 MHz,
CDCly) §: 12.8, 14.1, 27.1, 27.2, 28.4, 39.2, 43.3, 45.4, 793, 804, 124.1, 124.9, 125.2,
125.3, 126.0, 1273, 128.8, 129.2, 131.4, 135.0, 135.2, 139.4, 146.5, 154.6, 171.0.

Method as described for compuand 4, except using 2-bromo-m-xylene; (749 mg, 76 %):

m.p. 92-96 °C (CH.Cly);

Vauz (KBr) cm™ 3451, 2970, 1690; 1631, 1425, 1165;

Anal.Calcd.for CagHgN20, . 0.50H.0: C, 71.54; H, 8.61; N, 5.56.

Found: C, 71.70; H, 8.34; N, 5.62; 8, (400 MHz, CDCly) 1.10 (brs, 3H), 1.21 (brs, 3H),
1.32 (m, 2H), 1.43 (s, 9H), 1.69 (m, 1K), 1.77 (m, 1H), 2.32 (s, 6H), 2.47 (s, 1H), 2.75 (m,

3H), 3.25 (brs, 2H), 3.51 (brs, 2H), 4.13 (brs, 2H), 6.91 (m, 2H), 7.00 (m, 1H), 7.26 (d,
J=8.4 Hz, 2H), 7.39 (d, J=8.4 Hz, 2H); & ,; (100 MHz, CDCly) §: 12.6, 14.0, 25.0, 27.7,

28.2,39.1,42.9, 43.1,44 4, 53.3, 79.1, 83.0, 125.8, 126.3, 127.2, 131.2, 135.3, 136.7,
142.9, 147.8, 154.5, 170.7.
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To a solution of 4-(a-hydroxyl-a-(4—N—t—butoxylcarbony-lpiperidinyl)-benzyl)-N \N-
diethylbenzamide (932 mg, 2.0 mmol) in dry dichloromethane (10 mL) was added
trifuoroacetic acid (10.0 mL) at r.t. The reaction mixture was stirred for-16 h st r.t, and
then condensed. The residue was dissolved in AcOEt (100 ml). The resulting solution was
washed with 1 N NaOH solution, aqueous NH,Cl solution and brine, dried over MgSO,.
Removal of solvents gave a crude product, which was purified by silica gel column eluting
with MeOH-CH,C), (20 : 80) to provide (a-phenyl--(4-N° N'-
diethylaminocarbonylphenyl))-4-methylene-piperidine compound 6), (632 mg, 91 %):

8y (400 MHz, CDCly) 1.08 (brs, 3H), 1.17 (brs, 3H), 2.29 (m, 4H), 2.86 (m, 4H), 2.94 (brs,
1H), 3.24 (brs, 2H), 3.47 (brs, 2H), 7.09 (m, 4H), 7.15 (m, 1H), 7.24 (m, 4H); 8¢.13 (100
MHz, CDCly) 8: 12.6, 14.1, 32.7, 32.8, 39.1, 43.2, 47.9, 126.0, 126.4, 127.9, 129.6, 134.9,

" 1354, 135.9, 141.7, 143.2, 171.1.

- HCl salt: m:p. 110-120 °C(AcOEt-Ethar-CH,Cl,);

Vaax (KBr) cm™ 3440, 2970, 1617, 1438, 1289;
* Anal.Calcd.for CHyN;0 . 1.0 HCL. 0.50CH,C);. 0.25H,0: C, 65.35; H, 7.12; N, 6.49..
Found: C, 65.14; H, 7.08; N, 6.55.

.Method as described for Example 1, using compound 4;(226 mg, 71 %):

m.p. 80-85 °C (McOH-CH,Cl,);
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Vaue (KB1) cm™ 3052, 2970, 1628, 1431, 1286;

Anal.Calcd.for CyHyoN;O . 0.20CH,Cl,: C, 78.62; H, 7.37; N, 6.74.

Found: C, 78.63; H, 7.07; N, 6.54; & (400 MHz, CDCl,) 1.06 (brs, 3H), 1.16 (brs, 3H),
2.00 (m, 2H), 2.53 (m, 2H), 2.64 (brs, NH), 2.7 (m, 2H), 2.97 (m, 2H), 3.20 (brs, 2H),

3.47 (brs, 2H), 7.26 (m, 5H), 7.43 (m, 3H), 7.74 (m, 2H), 8.0 (m, 1H); 8c ;5 (100 MHz,
CDCly) 8: 12.8, 14.1, 32.6, 33.5, 39.1, 43.2,47.9, 48.2, 1255, 125.7, 125.8, 126.1, 127.1,

127.2..129.1, 131.9, 132.5, 133.8, 135.1, 138.3, 139.8, 142.6, 171.1

Method as described for Example 1, using compound 5 (242 mg, 80 %).

Its HCl salt: Dec. 2 115 °C (AcOEt-Bther-CH,Cly);

Vaux (KBr) cm™ 2970, 2725, 1590, 1464, 1290, 1101;

Anal.Calcd.for C;sHsaN;0 . 1.0 HEL 0.50CH,Cl,. 0.5H,0: C, 65.94; H, 7.60; N, 6.03.
Found: C, 65.98; H, 7.37; N, 5.81.

A mixture of (at-(1-Naphthyl)-a-(4-N",N’-diethylaminocarbonylphenyl))-4-methylene-
piperidine (compound 7) (125 mg), allyl bromide (90 mg) and K,CO, (138 mg) in MeCN
(10 mL) was stirred for 14 br at r.t., and then quenched with 1 N NH,OH solution,
extracted with AcOE! (100 ml). The organic phase was washed with aqueous NH,Cl
solution and brine, dried over MgSO,. Removal of solvents gave a crude product, which
was purified by silica gel columnn eluting with MeOH-CH,Cl; (2 : 98) to provide (a-(1-

-
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paphthyl)}-0(4-N' N '-diethylminourbon}lphenyl)H—meﬂxyhm—N—iﬂylpipeﬁdine (50 mg,
36 %):

8 (400 MHz, CDCly) 1.08 (brs, 3H), 1.19 (brs, 3H), 2.08 (m, 2H), 2.39 (m, 2H), 2.61 (m,
4H), 3.01 (m, 2H), 3.24 (brs, 2H), 3.52 (brs, 2H), 5.13 (m, 2H), 5.90 (m, 1H), 7.27 (m,
5H), 7.45 (m, 3H), 7.80 (m, 2H), 8.04 (m, 1H); &¢.13 (100 MHz, CDCly) &: 12.8, 14.1, 30.9,
32.0,39.1,43.2, 54.7, 54.9, 61.5, 117.8, 125.4, 125.6, 125.8, 126.0, 127.1, 128.2, 129.1,
131.8, 1324, 133.7, 135.0, 138.0, 139.8, 142.6, 171.1. o

Its FCI salt: m.p. 110-120 °C (ACOEt-Ether-CH,Cly); |

Ve (KBr) cm”! 3416, 2961, 1620, 1430, 1288;

Anal.Calcd for CyoHyN,0 . 1.0 HCL. 0.50CH,Cly. 0.25H;0: C, 70.17; H, 7.05; N, 5.37.
Found: C, 70.15; H, 6.92; N, 5.24. '

Method as described for Examplo 4, using compound 6 and benzy! bromide (215 mg; 98

55 (400 MHz, CDCl5) 1.09 (brs, 3H), 1.19 (brs, 3H), 2.37 (m, 4H), 2.47 (m, 4H), 3.25 (bms,
2H), 3.50 (brs, 4H), 7.0-7.30 (m, 14 H); 5c.;3 (100 MHz, CDCly) 5: 12.7, 14.0, 31.6, 39.1,

' 43.1,54.9,55.0, 62.8, 125.9, 126.2, 126.8, 127.8, 128.0, 128.9, 129.6, 129.7, 134.9, 135.0,

136.3, 138.2, 141.9, 143.3, 171.0.

Its HCl salt: m.p. 230-245 °C (AcOEt-Ether-CH,Cl,);

Vanax (KBr) cm 3423, 2976, 1624, 1434, 1288;

Anal.Caled for CyoHseN;O . 1.0 HCL 0.25CH,Cl,. 0.25H,0: C, 72.55; H, 7.25; N, 5.59.
Found: C, 72.38; H, 7.16; N, 5.50.

~



Method as described for Example 4, using compound 6 and epibromohydrin (102 mg, 84
%):
Sy (400 MHz, CDCly) 1.10 (brs, 3H), 1.20 (brs, 3H), 2.28 (m, 1H), 2.39 (m, 4H), 2.45 (m,

1H), 2.54 (m, 2H), 2.61 (m, 2H), 2.74 (m, 2H), 3.09 (m, 1R), 3.26 (brs, 2H), 3.50 (brs,
2H), 7.10 (m, 4H), 7.15 (m, 1H), 7.25 (m, 4H); 8c.13 (100 MHz, CDCl,) &: 12.8, 14.1, 31.4,

39.1,43.2, 44.9, 50.1, 5.5, 60.8, 126.0, 126.4, 127.9, 129.6, 129.7, 135.0, 135.3, 135.7,
141.8, 143.2, 171.1. '

Method as described for Example 4, using compound 6 and cyclopropylmethyl chloride
{104 mg, 86 %): .

5y (400 MHz, CDCl) 0.20 (m, 2H),0.59 (m, 2H), 1.04 (m, 1H), 1.14 (brs, 3H), 1.24 (brs,
3H), 2.48 (d, 3=6.4 Hz, ZH), 2.56 (brs, 4H), 2.80 (brs; 4H), 3.29 (brs, 2H), 3.53 (brs, 2H),

7.14 (m, 4H), 7.22 (m, 1H), 7.27 (m, 4H); 8c.13 (100 MHz, CDCL,) : 4.18,7.3, 12.8, 14.1,
30.3, 39.2, 43.2, 543, 62.7, 126.2, 1266, 128.0, 129.5, 129:6, 134.1, 135.3, 1363, 141.5,

142.9, 171.0.

Its HCI salt: Dec. 2 100 °C(AcOEt-Ether-CH;Cly);

Vamuz (KBr) cm™ 3027, 2359, 1620, 1439, 958;

Anal.Caled for CHayN;0 . 1.0 HCI: 0.50CH,Cl,. 0.75H;0: C, 66.73; H, 7.64; N, 5.66.
Found: C, 66.60; H, 7.45; N, 5.78. -

-
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The compound of Example 8 was prepared by following the procedure as is shown in
Scheme 2 below,

Scheme 2
OMe . O
1!1 A\ NE
O\ “Me m - o 20 , b
. t-BuLi > . n-BuLi ;

) N
Boc ) Boc
2

(13)
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To & solution of 2,3-benzofuran (295 mg, 2.5 mmol) in dry THF (10 mL) was added t-
butyllithium (1.5 mL, 1.7 M, 2.5 mmol) at -78 °C. After 30 min, N-t-butoxylcarbony! N-
methy]-N-methoxyl-isonipecotamide (544 mg, 2.0 mmol) in THF (2 mL) was dropwise
added. the reaction mixture was warmed to r.t. and then quenched with aqueous NH,Cl
solution, and extracted with cthy] acetate (2% S0 mL). The combined organic layers were

. washed with brine, dried over MgSO,. Removal of solvents gave a crude product, which

was purified by silica gel column eluting with MeOH-CH,Cl, (5 : 95) to provide 4-(2-
benzofuroyl)-N-t-butoxylcarbonylpiperidine (13) (456 mg, 69 %):

&y (400 MHz, CDCly) 1.46 (s, 9H), 1.75 (m, 2H), 1.91 (m, 2H), 2.91 (m, 2H), 3.37 (m,
1H), 4.20 (brs, 2H), 729 (m, 1H), 7.46 (m, 1H), 7.53 (s, 1H), 7.56 (m, 1H), 7.69 (m, 1H); §
c13 (100 MHz, CDCly) &: 27.8, 28.3, 43.1, 44.4, 79.5, 112.3, 112.9, 123.1, 123.8, 126.9,
128.2, 151.8, 154.5, 155.5, 192.8.

Method as described for compound 4, using 4-iodo-N,N-diethylbenzamide (425 mg, 61
):

m.p. 102-106 °C (CH,Cly);

Vaux (KBr) cm™ 3362, 2970, 1690, 1617, 1425, 1288, 1160; 5y (400 MHz, CDCly) 1.06
(bes, 3H), 1.20 (brs, 3H), 1.24 (m, 2H), 1.46 (m, 11 H), 2.42 (m, 1H), 2.58 (brs, 2H), 3.20
(brs, 2H), 3.50 (brs, 2H), 4.05 (brs, 2H), 4.37 (s, 1H), 6.70 (s, 1H), 7.16 (m, 2H), 7.23 (4,
J=8.0 Hz, 2H), 7.41 (d, J=7.6 Hz, 1H), 7.47 (d, J=<7.6 Hz, 1H), 7.58 (d, ]=8.0 Hz, 2H); 8c.;3
(100 MHz, CDCls) &: 12.6, 13.9, 25.5, 26.3, 28.2, 39.0, 43.1, 44.9, 77.3, 79.0, 103.3,
110.9, 120.6, 122.5, 123.5, 125.6, 125.8, 127.9, 135.3, 144.0, 154.4, 154.5, 160.5, 170.9.

=
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Metbod as described for Example 1, using compound 14 (135 mg, 88 %):

Sy (400 MHz, CDCls) 1.20 (brs, 3H), 1.24 (brs, 3H), 2.36 (bre, 2H), 3.00 (brs, 4H), 3.15
(brs, 2H), 3.33 (brs, 2H), 3.56 (brs, 2H), 4.45 (brs, 1H), 6.25 (s, 1H), 7.24 (m, 4H), 7.41

10 (m, 4H); 843 (100 MHz, CDCly) 8: 12.9, 14.2, 29.6, 32.0, 32.4, 39.3, 43.4, 47.2, 107.4,
1110, 120.7, 122.7, 124.2, 126.0, 126.5, 128.2, 129.9, 136.1, 139.5, 140.5, 154.4, 156.2,
171.0.

Its HC salt: Dec. 2 120 °*C(AcOEt-Ether-CH,Cly);
13 Vi (KBr) cm™ 2977, 2801, 1586, 1449, 1257.
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The compounds of Examples 9 and 10 were prepared by following the procedure of
Scheme 3 below.

_ Scheme 3
X X
(o] ~_.0
-~
N N
I I
H Boc
X=F, (16) X= F, (18) X=
X=CL(17) X=CL, (19) X=Q, (21)
o.
X
NEt,
— I
\
H XuF,(22) Example 9
X=Cl, (23) Example 10

A mixture of 4-(4-flucrobenzoyl)piperidine hydrochlaride (compound 16) (2.44 g, 10.0
mmol), Di-tert-butyl dicarbonste (2.18 g, 10.0 mmol) and Na,CO,4 (1.59 g, 15 mmol) in
H20-THF (50/5 mL) was refluxed for 1h. The reaction mixture was extracted with ethyl

I
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acetats (2 X 100 mL). The combined organic layers were washed with brine, dried over
MgSO,. Removal of solvents gave 4-(4-ﬂuorobenzoyl)—N-t-butoxylclrbonylp|pendme (OB
701-31, 2.28 g, 74 %);

m.p. 80-83 °C (CH,Cl,);

Vmax (KBr) cm™ 2980, 2842, 1680, 1587, 1416, 1160;

By (400 MHz, CDCl3) 1.44 (s, 9H), 1.69 (m, 2H), 1.79 (m, 2H), 2.87 (m, 2H), 3.34 (m,
1H), 4.13 (brs, 2H), 7.12 (m, 2H), 7.95 (m, 2H); 8c.13 (100 MHz, CDCl;) 5: 27.4, 28.4,
43.2,43.4,79.6,115.8, 115.9, 130.8, 130.9, 132.2, 154.6, 164.4, 166.9, 200.4.

Method as described for compound 18, using compound 17 (1.23 g, 85 %):

m.p. 122-125 ‘¢ (cHCly);

Vaax (KBr) cm™ 2970, 2842, 1680, 1582, 1420, 1200;

8y (400 MHz, CDCl,) 1.47(s, 9H), 1.69 (m, 2H), 1.81 (m, 2H), 2.90 (m, 2H), 3.36 (m, 1H),
4.18 (brs, 2H), 7.44 (m, 2H), 7.88 (m, 2H); 8¢13 (100 MHz, CDCly) &: 28.3,28.4,432,
43.4,79.6, 129.0, 129.6, 134.1, 139.4,"154.6, 200.7.

Method as described for compound 4, using compound 18 and 4-iodo-N,N-
diethylbenzamide (454 mg, 47 %):

m.p. 84-86 °C (CH,C1,);

Ve (KBr) cm’! 3421, 2970, 1685, 1612, 1430, 1288, 1165;

By (400 Mz, CDCly) 1.13 (brs, 3H), 1.23 (brs, 3H), 1.32 (m, 4H), 1.44 (s, 9H), 2.48 (m,
1H), 2.68 (brs, 2H), 3.26 (brs, 2H), 3.54 (brs, 2H), 3.57 (s, 1H), 4.11 (brs, 2H), 6.96 (m,



"WO 88/28278 . PCT/SES7R2050
34

2H), 7.27 (d, }=8.0 Hz, 2H), 7.44 (n?. 2H), 7.47 (d, J=8.0 Hz, 2H); 8¢.;3 (100 MHz, CDCl5)
8: 129, 14.0, 26.2, 28.2, 39.1, 43.2, 43.6, 44.3, 78.9, 79.1, 114.5, 114.7, 125.7, 126.1,

127.5, 127.6, 135.0, 141.2, 146.9, 154.5, 160.0, 162.5, 170.9.

Method as described for compound -4, using compound 19 and 4-iodo-N,N-
diethylbenzamide (626 mg, 63 %):

mp. 100-105 °C (CH,CL);

- Ve (KBr) cm™ 3411, 2970, 1685, 1617, 1425, 1288, 1165, 1092;

8y (400 MHz, CDCl5) 1.08 (brs, 3H), 1.20 (brs, 3H), 1.33 (m, 4H), 1.41 (3, 9H), 2.44 (m,
1H), 2.63 (brs, 2H), 3.22 (brs, 2H), 3.49 (brs, 2H), 3.99 (s, 1H), 4.05 (m, 2H), 7.20 (m,
4H), 7.39 (d, J=8.0 Hz, 2H), 7.44 (d, J=8.0 Hz, 2H); 8.3 (100 MHz, CDCl) §: 12.5, 13.9,
25.9,28.1,39.0, 43.0, 44.1, 78.7, 79.0, 125.6, 126.0, 127.2, 127.8, 131.9, 134.8, 144.1,

146.6, 1543, 170.7.

Method as described for Exampie 1 (compound 6), using compound 20.

'H-NMR (400 MHz, CDCl3) 5 1.12 (3 H, br m, CH3CHg-), 1.24 (3 H, br m, CHyCHy-),
2.32 (4 H, m, piperidine CH-), 2.54 (1 H, br m, NHD, 2.91 (4 H, m. piperidine CH-), 3.27
(2H, br m, CH>N- » 3.52 (2 H, br m, CH2N-), 7.00 (2 H, m, AdH), 7.09 (2 H, m, AdfD,
7.11 2 H, d, 7 = 8.0 Hz, AHD, 729 (2 H, d, J = 8.0 Hz, ArH).
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MﬂhdudescﬁbedforEnmplel(eompoundG).minéeompounle.

TH.NMR (400 MHz, CDCl3) 5 1.13 (3 H, br m, CH3CHz-), 1.22 (3 H, br m, CH3CHy-),
2.02 (1 H, be m, NH), 2.30 (4 H, m, piperidine CH-), 2.90 (4 H, m, piperidine CH-), 3.28 (2
H, br m, CHyN-), 3.53 (2 H, br m, CHzN-), 7.04 (2 H, d, J = 8.0 Hz, ArH), 7.11 (2 H, 4, J
= 8.0 Hz, ArH), 7.25 (2 H, d, J = 8.0 Hz, AriD), 7.30 (2 H, d, J = 8.0 Hz, Ad}]).

Its HCl salt: m.p. 115-120°C (H20-CH2Clp):
IR (K3Br) 3337, 2973, 1618, 1431, 1290, 1092 cm-l;
Anal. Caled. for C23H27CIN,0.1.0HCL1.20H,0: C, 62.64%; H, 6.95%:; N, 6.35%;

Found: C, 62.53%; H, 6.91%; N, 6.30%.
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4-(a-hydroxy-a-(4-N-allylpiperidinyl)-benzyl)-N,N-dicthylbenzamide compound 24)
(81mg) was dissalved in CH,Cl, (10 ml) and was treaied with thionyl chloride (2 ml) at
r.t.. The reaction mixture was refluxed for 2 hrs, and then condensed. The residue was
dissolved in ethyl acetate (50 mL.) and the resulting solution was washed with NH,OH (1
N), aqueous NH,Cl solution and brine, dried over MgSO,. Removal of solvents gave a
crude product, which was purified by silica gel column eluting with MeOH-CHyCl, (1 : 99

‘= 5 : 95) to provide (a-phenyl-a-(4-N' N'-dicthylaminocarbonylpheayl))-4-methylenc-N-

allylpiperidine (compound 25; Example 11)
(32 mg, 40 %):

5y (400 MHz, CDCly) 1.12 (brs, 3H), 1.21 (brs, 3H), 2.43 (m, 4H), 2.55 (m, 4H), 3.08 (d,
J=6.3 Hz, 2ZH), 3.25 (brs, 2H), 3.53 (brs, 2H), 5.18 (m, 2H), 5.86 (m, 1H), 7.12 (m, 4H),
720 (m, 1H), 7.27 (m, 4H).

Its HCl salt: m.p. 85-95 °C (AcOEt-CH;Cl);

Vioa (KBr) cm™ 3491, 2971, 1624, 1428, 1289, 1096;

Anal.Calcd for CasHiaN,0.HCI . 0.25 H;0 . 0.25CH,Cly: C, 69.95; H, 7.60; N, 6.21.
Found: C, 70.00; H, 7.73; N, 6.07.



WO 958/28173 - PCT/SES7N1050

37

Ph
(26)

Method as described for Example 4, using compound 23 (96 mg) and benzyl bromide (43 mg)
provided N,N-diethyl-4-(4-chlorophenyl-N-benzyl-piperidin-4-ylidene-methyl)-benzamide (110
mg, 93%):

'H-ﬁMl_l (400 MH2, CDCl3) 5 1.13 (3 H, br m, CHCH;-), 1.23 (3 H, br m, CH;CHz), 2.37 (4 H,

m.pipa‘idin_e(_!ﬂ-).2.49(4l{.m,pipqidineCH-).3.28(21'l.brm.CH,CH;N-, 353(4H,brm,
PhCHaN and CH;CH:N-), 7.04 (2 H, d, J = 8.0 Hz, AsH), 7.11 (2 H, d, / = 8.0 Hz, Ar}]), 7.25 (2"
H, d, J=8.0 Hz, Arf]), 7.29 (7 H, m, ArD.

Its (CHOHCO,H), salt: m.p. 100-110 °C (McOH);

IR (KBr) 3368, 2977, 1728, 1603, 1433, 1290, 1087 cm™;

Anal.Calcd for CyHyyCIN;O5.1.50H;0: C, 62.81%; H, 6.51%; N, 4.31%;
Found: C, 62.85%; H, 6.17%; N, 4.21%.
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Method as described for example 4, using 1-Bromo-3-methyl-2-butene as the alkylating'
reagent. . ’

IR (NaCl Film): HC salt v =3432, 2976, 1623, 1434, cm™.

'H NMR: (Buse) (CDCl;, TMS) & 1.10~1.30 (6H, br, OCNCH,CHy), 1.6¢ (3H, s,
=CCHy), 1.73 (3H, s, =<CCHy), 2.40 (4H, m, NCH;CHa), 2.52 (4H, m, =CCHy), 3.0 (24, d, :
J=7.6Hz, NCH,CH=C), 3.20-3.60 (4H, br, OCNCH;CHj3),. 528 (1H, m, NCH;CH=C), .

.7.16~7A5(H, m, Ar)ppm.

ANALYSIS: (%) Anal.Calcd.for:: CsHjN20. 1.8HCI: C, 69.74; H, 7.90; N, 5.81.
Found: C, 69.71; H, 7.48; N, 5.58.
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(28)

A mixture of compoand 6 (100 mg, 0.29 mmol), cyclohexanone (36 ul, 0.35 mmol) and
Ti(OPr-i) (0.17 ml, 0.58 mmol) was ultrasonicated for 1 hr and then stirred at 1t overnight
under a nitrogen atmosphere. mmixtmwudﬂuteflﬁthethmol(sm)mdfoﬂowedby
addition of NaBH, (33 mg, .87 mmol). The resulting mixture was stirred for 12 br at 1t. 2N
NH;.H;0 was added to quench the reaction and the mixture filtered through calite, The
filrate'was extracted with ethyl acetate several times and the combined organic phases
washed with water and brine, and dried over NaSO,. Concentration jn yacug and MPLC
purification (0::100 to 100:0 EtOAc:Heptane cluting on silcal gel 60) gave the title
compound (24 mg, 20%).

m.p. (HCl salt): 105-109 °C
IR (HCI salt, film) v: 3394 (NH), 1620 (CONEt)cm™.

'"H NMR (free amine, 400 MHz, CDCly) 8: 1.00-1.25 (17H, m, NCHCH;CH:CH,CH-CH,
» 2xCH; and CH(CH)C=C), 1.60 (1H, m, CH(CH)C=C), 1.75 (1H, m, CH(CH)C=C), 1.80

~
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(1H, m, CH(CH)C=C), 2.30 (3H, m, NCH; and NCH), 2.60 (2H, m, NCH3), 3.20 (2H, bs,
NCH;CH,), 3.50 (2H, bs, NCH2CH,), 7.00-7.30 (SH, m, AD).

3C NMR (free amine, 100 MHz, CDCly) &: 12.7, 14.1, 25.9, 28.7, 32.0, 39.1, 43.2, 50.7,
50.8, 61.6, 126.0, 1263, 127.9, 129.7, 129.8, 134.7, 134.9, 136.9, 142.0, 143.4, 171.2.
Elementa! analysis: Calcd.for CsHeoNzOClz: C, 69.17; H, 8.01; N, 5.56. Found: C, 69.17; H,

7.82; N, 5.18.

(29)

Method as described for Example 4, using 1-Iodobutane as the alkylating reagent.
IR (NaCl Film):(HCl salt) v =3430, 2967, 2499, 1622, 1433cm’

'H NMR: (CDCly, T™S) §: 092 GH, t, J=72Hz, CH,CHy), 1.10~1.26 (6H, b,
OCNCH,CHy), 132 (2H, m, CH2CH3), 1.53 (2H. m, CH2CH2CH?), 2.42 (6H, m,
NCH2), 2.55 (4H, m, =CCH2), 3.20~3.60 (4H, br, OCNCH,;CH;), 7.10~7.31 (SH, m,
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Arjppm. ANALYSIS: (%) AnalCalcd.for : CnHigN,0eHCle0.4CH,Cla#0.4H,0 : C,
68.24; H, 8.07; N, 5.81. Found: C, 68.24; H, 8.12; N, 5.89.

OMe

10  Method as described for Example 4, using compound 6 (174 mg) and 4-methoxybenzyl chloride

(78 mg) - ptmnded N.N-dxethyl+[0~l+methoxybenzyl)—phenyl—p1pmdm+yhdene—methyl]-
benzamde(lﬁo mg, 68 %):

'H.NMR (400 MHz, CDCl3) 8 1.11 (3 H, br, CH;CH,N-), 1.20 (3 H, br, CH;CH,N-), 2.38 (4 H,
15 m, CCH;C), 246 (4 H, m, NCHx>), 3.26 (2 H, m, NCH;z-), 3.47 (2H, s, CH:N-), 3.49 2 H, br,
CH,CH:N-), 3.77 (3H, s, OCHy), 6.83 (2H, d, J = 8.0 Hz, ArED), 7.05-7.30 (11 H, m, ArH).

Its HCl salt: m.p. 100-110 °C (CH2Cl2);
IR (KBr) 3425, 2974, 1618, 1515, 1434, 1255 cm™;

2 Anal.Calcd for C3HygN;0:.1.0HC1 0.35CH,Cly: C, 70.41%; H, 7.11%; N, 5.24%;
Found: C, 70.46%; H, 7.10%; N, 521 .
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(31)

Method as described for Example 4, using compound 6 (174 mg) and ¢¢,2,4-trichlorotoluene(98
mg) provided N.N-diethyl-4-f(N-2,4-dichlorobenzyl)-phenyl-piperidin-4-ylidene-methyl}-
benzamide (206 mg, 81 %): '

\-NMR (400 MHz, CDCl3) & 1.12 (3 H. br, CHCH,N-), 1.21 (3 H, br, CHi;CH,N-), 239 (4 H, -

m, CCH,C), 2.52 (4 H, m, NCHz-), 3.28 (2 H, m, NCHz"), 3.53 (2 H, br, CH;CH.N-), 3.57 2 H,
m, NCH>-), 7.05-7.48 (12 H, m, ArfD. )

Its HC salt: m.p. 95-110 °C (CH2C12);

IR (KBr) 3408, 2976, 1620, 1472, 1436, 1288, 1101 cm™;

Anal.Calcd for CyHy;N,0C;.1.0HC1 0.30CH,Cly: C, 63.91%; H, 5.95%; N, 4.92%:
Found: C, 63.81%; H, 6:03%; N, 4.84%. '
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N,N-Diethyl4-{(piperidin4-ylidene)-phenyl-methy]-benzamide (0.34g, 1.0mmol) was
disclved in acetonitrile (SmL). Potassium carbonats (0.14g, 1.0mmol) and methyl iodide
(3L, 1.0mmol) was added with stirring at 25 °C. After 30 min., the reaction mixture was
cvaporated and put onto silica gel for purification by chromatography using O-to 109%

‘MeOH(10% NH,.OH) in CH;Cl; to give 48 mg of the final product (28% of coaverted

starting material), which was converted to the hydrochloride salt by treatment with HCl in
ether.

Mp: 110 °C (dec.).

IR (KBr) (cm-1): 2361, 1695, 1487, 1289.

MS(free amine): 362, 318, 219, 189, 165, 144.

'H NMR: (amine, CDCls): 8 = 1.1(m, 6H, amide-Me), 2.40 (s, 3H, MeN), 2.49, 2.60 (2m,
8H, piperazine-H), 3.40 (m, 4H, amide-CH,) 7.08 -7.34 (m, 9H, Ar-H). C3H3oN,0 x0.1
H,0 x3.1 HCI, requires: C:60.39, H:7.03 , N:5.87.

Found C:60.43, H:6.84, N:5.45.

Rl
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(33)

To a solution of 4-iodo-N,N-diethylbenzamide (1.52 g, 5.0 mmol) and 8-bromoquinoline (1.0 g) in
dry THF (30 mL) was added n-butyllithium (7.0 mL, 2.5 M, 17.5 mmol)-at -78 °C. After 10 min,
N-t-butoxylcarbonyl ethyl isonipecotats (2) (0.77 g, 3.0 mmol) in THF (5 mL) was dropwise
added. The reaction mixture was warmed to °C, and then quenched with aqueous NH4Cl solution,
mdextrmd!vitheﬂnylane.tateax 100 mL). The combined organic layers were washed with
bnne.ﬂnedomM;S04 Rn@npvﬁof'sblvenl:l:giyeacmdoprodud.whichwupuﬁﬂedbysiﬁca
gel column eluting with MeOH-CH2Cl2 (2 : 98) to MTL. 0599 (145 mg, 9 %):

m.p. 100-105 °C; _

IR (NaCl) 2971, 1686, 1625, 1426, 1167 cm™;

Anal.Calcd for CyHyNy0,.0.20H;0: C, 71.43 %; H, 7.62 %.

Found: C, 71.50 %; H, 7.75 %; 'H-NMR (400 MHz, CDCl3) 5 1.07 (3 H, br, CH;CH;N-), 1.19
(3 H, br, CH;CH,N-), 1.24 (1 H, m, piperidine CH-), 1.43 (9 H, s, CH;5C), 1.65 (1 H, m, piperidine
CH-), 1.89 (2 H, m, piperidine CH-), 2.52 (1 H, m, piperidine CH-), 2.64 (1 H, br, piperidine CH-
),2.78 '

(1 H, br, piperidine CH-), 3.22 (2 H, br, CH;CHaN-), 3.49 (2 H, br, CHyCH;N-), 4.16 (2 H, br,
piperidine CH-). 7.24 (2-H, d, /= 8.0 Hz, Ar}D, 7.35 (1 H, dd, J = 8.0, 4.4 Hz, A}, 7.55 (2 H. d,
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J = 8.0 Hz, ArH), 7.58 (1 H, d, J= 8.0 Hz, ArHD), 7.71 (1 H, d, J = 8.0 Hz, AcH), 7.80 (1 H, d, J =
8.0 Hz, AckD), 8.14 (1 H, d, 7 = 8.0 Hz, ArH), 8.69 (1 H, m, Ak, 9.80 (1H, s, OFD.

(34)

A mixture of the compound of Example 19 (45 mg), tnﬂunroneet:cand(lOmL)and
mﬂuoromethmuulfoncmd(l mL) wasreﬂuxedforshrs and then condensed. The residue was
dissolved in AcOEt (50 ml). The resulting solution was washed with 1 N NaOH solution, aqueous
NH4Cl solution and brine, dried over NagSO4. Remaval of solvents gave a crude product, which
was purified by silica gel column eluﬁng with NH40H (1N)-MeOH-CH2Cl2 (2.5 : 17.5 : 80) to
provide N N-diethyl-4-(8-quinolinyl-piperidin-4-ylidene-methyl)-benzamide (29 mg, 84 %):

'H-NMR (400 MHz, CDCl3) § 1.07 (3 H, br m, CH;CH;-), 1.20 (3 H, br m, CH,CH;), 2.00 (2 H,
m, piperidine CH-), 2.46 (1H, s, NID. 2.52 (2 H, m, piperidine CH-), 2.75 (1H, m, piperidine CH-
), 2.92 (2 H, m, piperidine CH-), 3.05 (1 H, m, piperidine CHI-), 3.22 2 H, m, C}.N-), 349 2 H,
m, CH.N-), 7.23 2 H, m, ArfD), 7.32 (2 H, m, ArH), 7.36 (1 H, m, AcHD, 7.49 (2 H, m, Ar}]), 7.72
(1H,dd, J= 6.4, 3.2 Hz, AsH), 8.11 (1 H, dd, J = 8.4, 1.6 Hz, AcH), 8.91 (1 H, dd, /= 4.0, 1.6 Hz,
ArfD. -



"WO 58128278 . PFCTAESTN2050

Its HCl salt: m.p. > 170°C (Dec.);
IR (KBr) 3410, 2973, 1614, 1551, 1436, 1284 cm’™';
Anal.Caled for CagHaN;O. 2.0 HC. 0.50 CH,Cl,. 0.75 H;0: C, 60.23 %; H, 6.39 %;

Found: C, 60.27 %; H, 6.42 %.

(35)
. 'g:;_ ) ) * -
_ as for Example 19 using 3-bromoanisole provided the title compound (226 mg, 23 %):
m.p. 95-103 °C;
IR (NaCl) 3422, 2973, 1684, 1614, 1429, 1289 cm™;
Anal.Caled for CogHgN,04.0.60H;0: C, 68.64 %; H, 8.18 %; N, 5.52 %.
Found: C, 68.66 %; H, 7.98 %; N, 5.64 %; 'H-NMR (400 MHz, CDCl3) § 1.07 3 H, i::.
CH;CH,N-), 1.19 (3 H, br, CHyCH,N-), 1.31 (4 H, m, piperidine CH-), 1.41 (9 H, 5, CH;C), 2.46
(1 H, m, piperidine CH-), 2.64 (2 H, br, piperidine CH-), 3.22 (2 H, br, CH;CH,N-), 3.49 (2 H, br,
CH,CH,N-), 3.65 (1H, s, OHD, 3.72'(3H, s, OCHy), 4.06 (2 H, br, piperidine CH-), 6.69 (1 H, m,

=
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ArfD, 7.01 (1H, d, J = 7.6 Hz, ArH), 7.08 {1 H, 5, Ar}D), 7.17 (1H, d, 7 = 8.0 Hz, ArH), 7.21 2 H,
d, J=8.0 Hz, AcHD, 748 (2 H, d, 7= 8.0 Hz, AtH).

| OMe

\
H
(38)

10 Method as described for Example 1, using the compound of Example 21 (100 mg) provided N,N-
dicthyl4-(3—methoxyphuyhpipmtdin4—ylidene—mﬂhyl)—heunmide (75 mg, 98 %):

'"H-NMR (400 MHz, CDCl3) 8 1.12 (3 H, br, CH;CH,N-), 1.23 (3 K, br, CH,CH:N-), 2.34 (4 H,
m, piperidine CH-), 2.91 (4 H, br, piperidine CH-), 3.17 (1H, s, NID, 3.27 (2 H, br, CHyCH,N-),

1s  3.52 (2 H, br, CH;CH;N-), 3.76 (3H, s, OCHa), 6.64 (1 H, s, AdD), 6.70 (1H, d, J = 8.0 Hz, AdD),
6.76 (1H, d, J = 7.6 Hz, ArlD), 7.15 (2 H, d, J = 8.0 Hz, ArH), 7.22 (1H, m, ArH), 729 2 H,d, /=
8.0 Hz, ArlD.

Its HC salt: m.p. > 90 °C (Dec); IR (NaCl) 2970, 1621, 1430, 1287 cm’™;
20 AnalCalcd for Cy3H3N;0,.HCL1.70H;0: C, 64.69 %; H, 7.78 %: N, 6.29 %;
Found: C, 64.82 %; H, 7.60 %; N, 6.08 %.
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Method as for Example 4, using the compound of Example 22 (38 mg) provided N,N-dicthyl-4-

[(N-benzy])-3-methoxyphenyl-piperidin-4-ylidene-methyl]-benzamide (46 mg, 93 %):

'"H-NMR (400 MHz, CDC13) & 1.12 (3 H, br, CEL,CH;N-), 1.25 (3 H, br, CHyCH,N-), 2.38 (4 H,

m, piperidine CH-), 248 (4 H, br, piperidine CH-), 3.27 (2 H, br, CHyCH:N-), 352 (2H, 5, Ph
CH;N), 3.53 (2 H, br, CH;GHaN-), 3.75 (3H, 5, OCLs), 6.65 (1 H, 5,.AdfD, 6.69 (1H, d, J = 8.0f)
Hz, Arf]), 6.74 (1H, d, J = 7.6 Hz, ArlD), 7.13 (2 H, d, J = 8.0 Hz, Ar}]), 7.13-7.32 (8H, m, AsgD.

Its HCI salt: m.p. 100-110 °C (CH2Cl2);

IR (NaCl) 3421, 2972, 1619, 1430, 1287 cm™;

Anal.Caled for CyHagN;02.HCLO.40CH;Cl;: C, 69.96 %; H, 7.07 %; N, 5.20 %;
Found: C, 69.94 %; H, 7.06 %; N, 5.15 %. '



Y
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(38)

Method as for Example 19 using 3-bromofluorobenzene provided the title compound (257 mg, 27
%): '
w0 . .
'H-NMR (400 MHz, CDCl3) § 1.03 (3 H, br, CHyCHaN-), 1.15 (3 H, br, CH;CH,N-), 1.19-1.29
(4 H, m, piperidine CH-), 1.35 (9 H; 3, CH;C), 2.39 (1 H, m, piperidine CH-), 2.59 (2 H, br,
- piperidine CH-), 3.17 (2 H, br, CHyCH,N-), 3.28 (1H, s, OH), 3.45 (2 H, br, CH,CH,N-), 4.02 (2
H, br, piperidine CH-), 6.80 (1 H, m, AdfD, 7.15 (3 H, m, ArH), 7.18 (2H, d, J = 8.0-Hz, AcH),
s 7.39(2H,d, J=8.0Hz, AtH.
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(39)

Method as for Example 20 using the compound-of Example 24 (165 mg) provided N,N-Diethyl-4-
(3-fluarophenyl-piperidin-4-ylidene-methyl)-benzamide (108 mg, 87 %):

'HNMR (400 MHz, CDCi3) & 1.08 (3 H, br; CH:CH;N-), 1.19 (3 H, br, CHsCH,N-), 2.09 (1H, s,
NH), 2.25 (4 H, m, piperidine CH-), 2.84 (4 H, br, piperidine CH-), 3.23 (2 H, br, CHy,CEHhN-),
3.47 (2 H, br, CH;CH,;N-), 6.74 (1 H, m, ArH), 6.86 (2H, m, AtH), 7.06 (2 H, d, J = 8.0 Hz, Ar}D,
7.18 (1H, m, AcHD), 7.24 (2 H, d, J = 8.0 Hz, ArfD). :

Its HCI salt: m.p. > 70 °C (Dec.);

IR (NaCl) 2978, 1605, 1478, 1432, 1290 cm™;

Anal.Caledfor CnHyN;OF.HCL0.2S CH,Cl,.1.50 H;0: C, 61.89 %; H, 7.04 %; N, 621 %;
Found: C, 61.97 %; H, 6.95 %; N, 6.22 %.
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The compound of Example 26-was prepared by following the procedure as is shown in Scheme 5
below.

Scheme &
M Ao OICH,CY Noon,
| — ,@ T i
" 1) NaH,0%C.THF
n-Bull, <78:C
HE
(41)
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To _usolution of 4-Jodo-aniline (15 g, 69 mmol) in dry CH3Cl; (100 ml) was added acetic
anhydride(14.09 g, 138 mmol) at room temperature, the reaction mixture was then stirred
for 2 br. The gray color precipitate formed during the reaction was filtered, washed with
ether and collected, the mother solution was concentrated to dryness and AcOEt was
added, the resulting precipitate was filtered, washed with ether and combined with the
previous solid as the desired product (15.95 g, 88.7%).

'H NMR: (CDCl) &: 2.19 (3H, s, COCHy), 7.2 (1H, s, br, -NED, 7.23 (2H, m, Ar), 7.61
(2H, m, Ar)

To a solution of 4"-iodo-acetanilide (1.7 g, 45 mmol) in dry THF (200 ml) was added
NaH (1.62g, 67.5 mmol) at 0°C, the reaction mixture was stirred for 30 min while
ﬁ:npulmmwuwmhgupwmmmfonwingbymeﬂwﬂﬁonofn-
BuLi (1.6 M in Heptane, 54 rimol) at -78°C. The mixture was stirred for 15 min then N-t-
Butoxylcarbonyl N’~methyl-N'methoxyl-isonipecotamide(6.15 g, 30 mmol) in THF (10

ml) was added dropwise via syringe. The reaction mixture was warmed up to r.t. and then
quenched with aqueous NH,Cl solution, and extracted with ethyl acetate (2x100 ml) The
organic layer was washed with saturated (aq)NH,Cl, brine, dried over MgSO, and
concentrated to give a crude product, which was further purified by silica gel column
chromatography using MeOH-CHzCl; (0 : 100 ~ 5 : 95) to provide the desired product
(9.02 g, 87%).

'H NMR: (CDCl,) 5: 1.47 (9H, s (CHs)s), 1.6-1.8 (4H, m, piperidine), 2.21 (3H, 5,
COCH,). 2.9 (2H, m, piperidine), 3.37 (1H, m, COCH-), 4.15 (2H, m, piperidine), 7.64
(2H, m, Ar), 7.86 (1H, 5, br, -CONHD, 7.91 (2H, m, Ar)
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Method as described for the preparation of compound 4 but substituting 3-fluoro-1-
iodobenzene for 1-bromonaphthalene to give the title compound. (93%)

‘H NMR: (DMSO-Dg) &: 1.2-1.3 (4H; m, piperidine), 1.37 (9H, s, (CHa)s). 2.0 (3H, s,
COCHy), 2.65 (3H, br, piperidine), 3.95 (2H, m, piperidine), 6.98 (1H, m, Ar), 7.21-7.50
m m, Al'), 9-85 (le s, m'NH)

To 0. 2M (ag)NaOH solution (10 ml), tetrabutylammonium hydrogen sulphate(1.35 g, 3.97
mmol) was added, followed by the sddition of 4-(a-Hydroxy-a-(4-N-t-
butoxylcarbonylpiperidinyl)-3-fluorobenzyl)acetanilide (825 mg, 1.86 mmol) and metiryl
iodide (769 mg, 5.4 mmol) in 10ml of dichloromethane. The reaction mixture was then

 rofiued for 1 br, cooled down to r.t.. The dichloromethane layer was collected and

evaporated to ~1ml. Ethyl acetate. was added and the precipitate was filtered out. The
organic phase was washed with brine and dried over MgSOM, concentrated to- give a solid
which was further purified by MPLC using MeOH-CH;Cl; (5:95) as to give the pure titled
compound (770 mg, 93%).

'HNMR: (CDCly) 8:1.2-1.5 (4H, m, piperidin), 1.42 (9H, s, (CHs)s), 1.83 (3H, 5,

COCHs), 2.52 (1H, m, -CH-C-OH), 2.70 (2H, m, piperidine), 2.86 (1H, s, br, -OH), 3.21
(3H, s, NCHy), 4.15 (2H, s, br, piperidine), 6.90 (1H, m, Ar), 7.12-7.60 (7H, m, Ar)



To a solution of N-methyl-4-(a-Hydroxy-a-(4-N-t-butoxylcarbonylpiperidinyl)-3-

fluorobenzyl) acetanilide (300 mg, 0.657 mmol) in dry dichloromethane (5 mL) was added
trifluoroacetic acid (5.0 mL) at r.t. The reaction mixture was refluxed for 4 hr., and then
condensed. The residue was dissolved in AcOE! (S0 ml). The resulting solution was
washed with 2 N (aq)NaOH, (aq) NH4Cl and brine, dried over MgSO4. Removal of
solvents gave a crude product, which was purified by MPLC eluting with MeOH-CHyCl>-
NH,OH (5 : 95 : 1) to provide the pure product (176 mg, 79%).

mp. 235~237 °C dec.

IR (NaCl Film): (HCI salt) v(max.) =2961, 2722, 2480, 1658, 1608, 1580, 1507, 1429,
1381cm™. :

'H NMR: (CDCls) 8: 1.89 (3H, 5, COCHy), 1.95 (1H, 5, -NH), 2.32(4H, m, piperezine),
2.92 (4H, m, piperazine), 3.26 3H, 5, N-CHy), 6.81-7.28 (8H, m, Ar)

- BC NMR:(CDCly) &: 22.4, 33.2, 33.3, 37.0, 48 3, 113.3(m, C-F), 116.5(m, C-F), 1254,
© 126.6, 129.5, 129.6, 1309, 133.7, .137.-7-. 141.2, 142.8, 144.2, 161.3, 163.8, 170.4..

ANALYSIS: (%)
Anal.Calcd.for: CHosN;FOHCL: C, 67.28; H, 6.45; N, 7.47. Found: C, 66.88; H, 6.44; N,

7.16.

. . -
F) A1ty D Ll LY e L ARG, HALLLNLLIICE O] s L]Y

TheeompoundofExmpch?wnspmpnredbyfollowingthepmeedureasiuhowninSchemeﬁ

below.
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mol) in 300 mL of dichloromethane were stirred at 0 °C while triethylamine (133 g, 1.32
mol) was added dropwise. The mixture was allowed to warm to room temperature and was
stired for 12 hrs. The solvent was evaporated and the crude product was partitioned
between water (400 mL) and diethyl ether (400 mL). The aqueous. phase was washed with
an additional portion of diethy! ether (400 mL), The combined ether was washed with

_ water (400 mL) and brine (400 mL) dried over MgSQO4. Removal of solvent gave

compound 46 as a pale yellow solid. (55.3 g, 85%):

O1(400 MHz, CDC13) 1.50 (s, 9H), 2.45 (t, 4H, J=6.1 Hz), 3.72 (t, 4H, J=6.1 Hz)

Methyl 4-(bromomethyl) beazoate (compound 47) (11.2 g, 49 mmol) was dissalved in 25
mL trimethyl phosphite and refluxed under Ny for 5 hrs. Excess trimethyl phosphite was
removed by co-dunlhuon with toluene to give crude 4-(Dimethoxy-phosphoryimethyl)-
benzoic acid methyl ester (compound 48).

 8(400 MHz, CDCl3) 3.20 (d, 2H, J=22 Hz), 3.68 (d, 3H 10.8 Hz), 3.78 (d, 3H, 11.2 Hz),

3.91 (s, 3H), 7.38 (m, 2H), 8.00 (d, 2H, J=8 Hz.

The crude product (compound 48) was dissolved in dry THF (200 mL) under Ny and
cooled to -78 °C. Lithjum diisopropylamide (32.7 mL 1.5 M in hexanes, 49 mmol) was
added dropwise. The solution was allowed to warm to room temperature. A solution of
compound 46 (9.76 g, 49 mmol in 100 mL dry THF) was added to the reaction dropwise
and was stirred under N3 for 12 hrs. Water (300 mL) and ethyl acetate (300 mL) were
added to the reaction mixture and extracted. The aqueous phase was washed with ethyl
mm(zmeL).ThFecombinedethylmmwn dried over MgSQy and evaporated to
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give a crude product, which was purified by silica gel chromatography (0-33%ethyl acetate
in hexanes) to provide compound 49 as a white solid (5.64 g, 35%).

811(400 MEz, CDCl3) 1.4 (s, [H), 2.31 (t, J=5.5 Hz, 2H), 2.42 (t, J=5.5 Hz, 2H), 337t

J=5.5 Hz, 2H), 3.48 (t, J=5.5 Hz, 2H), 3.87(s, 3H), 6.33 (s, 1H), 7.20 (d J=6.7 Hz, ZH),
7.94 (d, J=6.7 Hz, 2H). 8.3 (CDCl3) 283,292, 36.19, 51.9, 123.7, 127.8, 128.7, 1294,
140.5, 142.1, 154.6, 166.8 ppm. vmax (NaC1)cm™ 3424, 2974, 2855, 1718, 1 688, 1606,
1427, 1362, 1276.

Analysis calculated for C1gHasNO4: C 68.86%, H 7.60%, N 4.23%; actual: C 69.1%,
H7.69%, N 4.25%.

To a solution of compeund 49 (5.2 g, 16 mmol) in dry dichloromethane (200 mL) was
added K»CO3 (1.0 g). A bromine solution (2.9 g, 18. mmol in 30 mL DCM) was then added
dropwise at 0 °C and stirred for 1.5 brs at room temperature. The KoCO3 was removed by

filtration and the solvent was evaporated to dryness. The crude product was dissolved in
ethyl acetate (200 mL) and washed with water (200 mL), 0.5 M HC1 (200 mL) and brine
@NmL).dﬁedwe:MgSO.pThuolventwuovapontedtogiwcrudcproductwhichwas
recrystallized from methanol to give compound 50 as & white solid (6.07 g, 78%).

By (400 MHz, CDC13) 1.28 (s, 9H), 1.75 (m, 2H), 1.90 (m, 2H), 2.1 (m, 4H), 3.08 (br.
4H), 3.90 (s, 3H), 4.08 (br, 4H), 5.14 (s, 1H), 7.57 (d, J=8.4 Hz, 2H) 7.98 (d, ]=8.4 Hz,
2H). &..13 (400 MHz, CDCl3) 28.3, 36.6, 38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4,
1419, 1544, 166.3 ppm. vpax (NaC1) e’ 3425, 2969, 1725, 1669, 1426, 1365, 1279,
1243,

Analysis calculated for: CjoHasBraNOy: V46.6%, H 5.13%, N 2.85%:;
actual: 46.64%, H 5.16%, N 2.89%.

2
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To a solution of compound 50 (5.4g 11 mmol) in methanol (300 mL) at 40 °C was added
2.0 M NaOH (100 mL). The reaction was stirred for 3 hrs at 40 °C. The crude salt was
isolated by filtration. The solid was dried ovemight en vacuo. The dry salt was dissolved in
40% =acetonitrile/water and the pH was adjusted to 2 using concentrated HC1. The desired
product (7) (3.8 g, 87%) was isolated as a white powder by filtration.

531 (400 MHz, CDCl3) 1.45 (s, 9H), 2.22 (dd, J=5.5 Hz, 6.1 Hz, 2H), 2.64 (dd, J=5.5 Hz,

6.1 Hz, 2H), 3.34 (4d, J=5.5 Hz, 6.1 Hz, 2H), 3.54 (dd, J=5.5 Hz, 6.1 Hz, 2H), 7.35 (d,
J=6.7 Hz, ZH), 8.08 (d, J=6.7 Hz, 2H). 5..13 (400 MHz, CDCl3) 28.3, 31.5, 34.2, 44.0,

1153, 128.7, 129.4, 130.2, 137.7, 1452, 154.6, 170.3.

Analysis calculated for: CgHoBrNOg: C 54.56%, H 5.60%, N 3.53%; actual: C 54.66%,
H 5.68%, N 3.59%. '

-20°C was added iso-butylchloroformate (450 mg, 3.3 mmol). After 20 min at -20°C -
diethylamine (4 ml.) was added and the reaction was allowed to warm to room
temperature. After 1.5 hrs the solvent wes evaporated and the reaction mixture was
partitioned between ethyl acetate and water. The ethyl acetate was washed with water and
brine and dried over MgSO4 and removed by evaporation. The crude product was purified
by silica gel chromatography (0-60% cthy! acetate in heptanes) to give the product
(compound 52) as white needles (800 mg, 73%). -

551(400 MHz, CDC13) 1.13 (br, 3H), 1.22 (br, 3H), 1.4 (s, 9H), 2.22 (¢, J=5.5 Hz, 2H),
2,62 (t, J=5.5 Hz, 2H),3.31 (t, J=5.5 Hz, 2H), 3.52 (1, J=5.5 Hz, 2H), 7.27 (4, J=7.9 Hz,
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2H), 7.33 (d, J=7.9 Hz, 2H). &¢.13 (400 MHz, CDC13) 12.71, 14.13, 28.3, 31.5, 34.2, 39.1,
43.2,79.7, 1159, 1263, 129.3, 136.8, 137.1, 140.6, 154.6, 170.5.

Analysis calculated for: Cz2H31BtN2O3: C 58.3%, H 6.92%, N6.21%; actual: C 58.62%,
6.89%, 6.21%.

The Suzuki coupling of componnd 52 with & variety of baronic acids and the subsequent
deprotection were performed on a small scale in paraliel. The reactions and liquid-liquid
extractions were carried out in 25 x 150 mm culture tubes. The protocol for a typical
reaction is outlined below.

To a solution of compound 52 (25 mg, 57 pmol) and Tetrakis(triphenyl phoaphine)
palladium(0) (S mg, 4.3 pmol) in xylenes (degassed, 0.5 mL) was added 3-Trifluaropheny!
boronic acid (28.5 mg, 150 jumol) in ethanol (degassed, 0.5 mL) followed by 150 L of 2M
NayCO3 (ag) (300 pmol). The reaction was allowed to procede at 80 °C for 1.5 hrs under
Ar. The reaction was diluted with water (1 mL) and diethy] ether (1 mL) and vortexed., The
organic phase was isolated and cvaporated to give a crude product (compound 9, Ar = 3-
Triflucromethylphenyl).

The Boc group was removed by treating the crude product with [ mL of TFA. After 30
minutes atrbomtenq:enturetthFA was evaporated to give the crude TFA salt. The salt
was neutralized with 1 M NH4OH(1.0M) and extracted into diethyl ether (2 x 1 mL). The
ether phase was acidified with 4.0 M HC1 in dioxane (200 uL) and the'HC1 salt was

" extracted into water (2 x 1 mL). The aqueous salt solution was washed with diethyl ether (2

-~



60

x1 mL)mdlyopi:i.lizedtoyicld the product (compound 54, Ar = 3-
Trifluoromethylphenyl) as a white powder (10 mg, 39%).

'H NMR (CDCl3) (base) 5 1.11 (br, 3H), 1.20 (be, 3H), 2.26 (1, J=5.6 Hz, 2H),
231 (t, J=5.6 Hz, 2H), 2.88-2.91 (m, 4H), 3.27 (br, 2H), 3.52 (br, 2H), 7.10-7.47 (m, *H).

Analysis calculated for: Co4HagN2OF3Cl x 1.80 H70: C, 59.39; H, 6.56; N, 5.77;

Actual: C, 59.39; H, 5.90; N, 5.77.

EXAMPLES 28-52

By following the same procedure as described for compound 54 of Example 27 but
substititing the respective boronic acids for 3-trifluoromethylphenylboronic acid, the
following compounds were also prepared.

(55)

" IHNMR (CDC13) (base) §'1.11 (br, 3H), 1.21 (br, 3H), 2.27-2.34 (m, 4H), 2.92 (t, J=6.0

Hz, 4H), 3.26 (br, 2H), 3.52 (br, 2H), 7.10 (d, J=8.4 Hz, 2H), 7.31 (d, /=8.4 Hz, 2H), 7.40-
7.50 (m, 2H), 7.95-8.08..(11:. 2H)
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:
(56)
1H NMR (CDCI3) (base) 5 1.10 (br, 3H), 1.19 (br, 3H), 2.29 (s, 3H), 2.26-2.31 (m, 4H),
2.86-2.88 (m, 4H), 3.25 (br, 2H), 3.49 (br, 2H), 6.95-7.28 (m, 8H)
10

H » -
Y. IY-L)elh igee] 43T TIT 1T DACHYI-TDELC

Lfamylphen&lbomnic acid was used,
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1H NMR (CDCI3) (base) 5 1.10 (br, 3H), 1.20 (br, 3H), 2.28-2.33 (m, 4H), 2.89-2.92 (m,
4H), 3.25 (b, 2H), 3.50 (br, 2H), 7.08-7.79 (m, 8H), 9.95 (s, 1H)

3-chloro-4-fluoropheaylboronic acid u;u used.

QL

N
H
(58)

10
1H NMR (CDC13) (base) & 1.10 (br, 3H), 1.20 (br, 3H), 2.26-2.30 (m, 4H), 2.86-2.91 (m;,

4H), 3.25 (br, 2H), 3.50 (br, 2H), 6.93-7.30 (m, 7H)
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.
Y. LY=L €N ~-{ -1 IUOTODDNENY1-DID

4-fluorophenylboronic acid was used.
-
| F
O

N
H

(59)
1 HNMR (CDCI3) (base) & 1.11 (br, 3H), 1.16 (br, 3H), 2.25 (s, 4H), 2.84 (s, 4H), 3.20 (br,

2H), 3.47 (br, 2H), 6.92 (m, 2H), 7.01 (m, 4H), 7.23 (d, J=8.8 Hz, 2H)




64

1H NMR (CDCI3) (base) § 1.11:(bi; 3H), 1.15 (br, 3H), 2.10 (¢, J=5.2 Hz, 2H), 2.27 (t,
J=5.2 Hz, 2H), 2.83(m, 4H), 3.20 (br, 2H), 3.45 (br, 2H), 6.94-7.03 (m, 3H), 7.10-7.23 (m,

(61)

1H NMR (DMSO) (HCI salt) 3 1.07 (br, 6HD, 2.24 (t, ZH), 2.50 (1, 280}, 3.10 (t, 2HD), 3.30
(t, 2H), 3.31 (br; 2H), 3.43 (br, 2H), 7.25 (&, J=8.4 Hz, 2H), 7.32 (d, J=8.4 Hz, 2H), 743
(d, J=8.0 Hz, 1H), 7.47 (6, J=8.0 Hz, 1H), 7.68 (s, 1H), 9.20 (br, 2H)
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(62)

1H NMR (DMSO) (HCI salt) 8§ 1.03 (br, 6H), 2.36-2.38 (m, 4H), 3.0-3.2 (m, 4H), 3.2 (br,
2H), 3.38 (br, 2H), 7.19 (s, 1H), 7.21 (d, /=8.0 Hz, 2H), 7.29 (d, /=8.0 Hz, 2H), 7.49 (s.

2H), 9.10 (br, 2H)

Y. Y=11640 ‘- LA DOET l)n 'o‘l :

3-acetylphenylboronic acid was used.

(63)



1H NMR (CDCI3) (base) 8 1.11 (br, 3H), 1.20 (br, 3H), 2.26 (1, J=5.6 Hz, 2H), 2.32 (¢,
J=5.6 Hz, 2H), 2.55 (s, 3H), 2.92-2.88 (m, 4H), 3.26 (br, 2H), 3.51 (br, 2H), 7.11 (d,
J=8.0 Hz, 2H), 7.29 (d, J=8.0 Hz, 2H), 7.29 (d, J=7.2 Hz, 1H), 7.37 (t, J=8.0 Hz, 1H),

s, 1.70(s, 1H), 7.79 (d, J=7.2Hz, 1H)

1H NMR (DMSO) (HC] salt) 5 1.06 (br, 3H), 1.08 (br, 3H), 2.33 (br, 2H), 2.41 (br, 2H),
3.12 (br, 6H), 3.38 (b, 2H), 7.24 (d, J=7.6 Hz, 2H), 7.30 (d, /=7.6 Hz, 2H), 7.84 (s, 2H),

8.00 (s, 2H), 8.9 (br, 2H)

13
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3-thiophenylboronic acid was used.

Et.N =
~ 7
I
N
H
(65)

1 HNMR (DMSO) (HCl salt) & 1.10 (b, 6H), 2.44 (¢, 2H), 2.58 (t, 2H), 3.10-3.15 (m, 4H),
3.21 (br, 2H), 3.44 (br, 2H), 6.86 (d, J=4.8 Hz, 1H), 7.20 (d, J=8.0 Hz, 2H), 7.32 (d, J=8.0
Hz, 2H), 7.3 (s, 1H), 7.52 (4, J=4.8 Hz, 1H)

N-Diethv]-4-(2-thiophenyl-piperidiz

2-thiophenyiboronic acid was used.

EtN

(86)
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1H NMR (CDC13) (base) § 1.12 (br, 3H), 1.20 (br, 3H), 2.24 (t, J=5.2 Hz, 2H), 2.50 (t,
J=5.2 Hz, 2H), 2.85 (t, J=5.6 Hz, 2H), 2.92 (t, J=5.6 Hz, 2H), 3.27 (br, 2H), 3.51 (be, ZH),

6.75 (d, J=3.6 Hz, iH). 6.93 (t, J=3.6 Hz, 1H), 7.16 (d, J=7.2 Hz, 2H), 7.21 (d, J=3.6 Hz,
1H), 7.30 (d. J=7.2 Hz, 2H)

4-methylthiophenylboronic acid was used.

.Etzn l%”’

H
(67)

1H NMR (CDCI3) (base) 8 1.11 (br, 3H), 1.20 (br, 3H), 2.32-2.75 (m, 4H), 2.45 (s, 3H),"

2.90-2.87 (m, 4H), 3.26 (br, 2H), 3.51 (br, 2H), 7.01 (d, J=6.0 Hz, 2H), 7,10 (d, J=6.0 Hz.
15 2H),7.15 (d, /=6.8Hz, 2H), 7.27 (4, /=6.8 Hz, 2H)



Y

(68)
1H NMR (CDCI3) (base) & 1.1 (br, 3H), 1.20 (br, 3H), 2.27-2.33 (m, 4H), 2.86-2.90 (m,

4H), 3.27 (br, 2H), 3.51 (br, 2H), 3.57 (br, 2H), 3.68 (s, 1H), 6.39 (s, 1H), 6.52 (44, J=1.6
Hz, J=7.6 Hz, 2H), 7.06 (t, J=8.0 Hz, 1H), 7.12 (d, J=6.4 Hz, 2H), 7.26 (d. J=6.4 Hz,

2H)
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s  4-trifluoromethylphenylboronic acid was used.

(69)

1H NMR (DMSO) (HCI salt) 5 1.05 (br, 6H), 2.35 (t, 2H), 2.40 (¢, 2H), 3.09 (m, 6H),
0 3.35 (br, 2H), 7.17 (d, J=8.0 Hz, 2H), 7.28 (d, J=8.0 Hz, 2H), 7.35 (d, J=8.0 Hz, 2H), 7.67
(d, J=8.0 Hz, 2H), 8.71 (br, 2H) -
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(70).

1H NMR (CDCI3) (base) & 1.12 (br, 3H), 1.19 (br, 3H), 2.29 (m, 4H), 2.87 (m, 4H), 3.27

(be, 2H), 3.51 (br, 2H), 3.77 (s, 3H), 6.80 (m, 2H), 7.00 (m, 2H), 7.10 (d, J=8.4 Hz, 2H),
7.26 (d, J=8.4 Hz) ’

RS
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1H NMR (CDCI3) (baso) § 1.12 (br, 3H), 1.20 (br, 3H), 2.28 (t, J=5.6 Hz, 4H), 2.89 (m, -
4H), 3.27 (bc, 2H), 3.52 (br, 2H), 6.8-7.4 (m, TH)
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-

1H NMR (CDC13) (base) § 1.05 (br, 3H), 1.16 (br, 3H), 1.95 (m, 2H), 2.35-2.41 (m, 2H),
2.7-2.9 (m, 4H), 3.20 (br, 2H), 3.48 (br, 2H), 7.2-7.6 (m, 8H)

(73)
1H NMR (CDCI3) (base) § 1.11 (br, 3H), 1.19 (br, 3H), 2.28 (s, 3H),.2.29 (m, 4H), 2.89
(m' 4H)- 3-27 (brv zm' 3'51 (bf, 2“). 6-8’1-3 (ml sH)
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1H NMR (CDC13) (base) 3 1.09 (br, 3H), 1.18 (br, 3H), 2.10 (g, J=4.8 Hz, 2H), 2.31 (q,
J=4.8 Hz, 2H), 2.8-2.9 (m, 4H), 3.25 (br, 2H), 3.50 (br, 2H), 3.68 (s, 3H), 6.83-6.90 (m,
2H), 7.0 (d, 1H), 7.15-7.25 (m, 5H)
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. 1HNMR (CDCI3) (base) 5 1.15 (br, 3H), 1.20 (br, 3H), 2.26-2.34 (m, 4H), 2.90-2.92 (m,
.4H), 3.28 (br, 2H), 3.2 (br, 2H), 7.11-7.31 (m, 8H), 9.96 (s, 1H)

“2-naphtylboronic acid was used.

peves

IZ

(7€)

B>
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1H NMR (CDCI3) (base) & 1.11 (br, 3H), 1.20 (br, 3H), 2.35-2.39 (m, 4H), 2.91-2.96 (m,
4H), 3.27 (br, 2H), 3.51 (br, 2H), 7.16-7.40 (m, 5H), 7.42-7.44 (m, 2H), 7.57 (s, 1H), 7.72-

1.79 (m, 2H)

1H NMR (CDC13) (base) & 1.09 (br, 3H), 1.18 (br, 3H), 1.70-2.10 (m, 2H), 2.40-2.49 (m,
2H), 2.76-2.84 (m, 2H), 2.85-2.97 (m, 2H), 3.23 (br, 2H), 3.48 (br, 2H), 7.13-7.40 (m, 6H),
7.53-7.55 (m, 1H), 7.90 (d, J=7.6 Hz,1H), 10.27 (s, 1H)
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(78)
1H NMR (CDCI3) (base) § 1.11 (br, 3H), 1.20 (br, 3H), 2.30-2.35 (m, 4H), 2.56 (s, 3H),
2.92 (m, 4H), 3.27 (br, 2H), 3.52 (br, 2H), 7.10-7.30 (m, 6H), 7.87 (d, J=7.2 Hz, 2H)
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1H NMR (CDCI3) (base) § 1.11 (br, 3H), 1.20 (br, 3H), 2.26 (¢, J=5.6 Hz, 2H), 2.31 {t,
J=5.6 Hz, 2H), 2.88-2.91 (m, 4H), 3.27 (br, 2H), 3.52 (br, 2H), 7.10-7.47 (m, 8H)

L-Boc-Lysine(Cbz) (0.38g, 1.0mmeol) was dissolved in dry tetrahydrofuran (SmL) under
nitrogen gt -15 *C. N-Methylmorpholine (0.11mL, 1.0mmal) then isobutyl chloroformate
(0.13mL, 1mmol) was sdded. After stirring 10 minutes, N,N-Diethyl-4-(pheny}-piperidin-
4-ylidene-methyl)-beazamide (compound 6) (0.35g, 1.0mmol) was added in
tetrahydrofuran (1mL) and the temperature was allowed to rise to 25 °C for 2h. The

_reaction mixture was evaporated onto silica gel. MPLC on silica gel (0 to 100% ethyl

acetate in heptanc) gave 0.4g.

The product (0.40g, 0.56mmol) was dissolved in methylene chloride (10mL) and treated
with trifluoroacetic acid (3mL) for 30min, then the volatiles were evaporated. The residue

.was dissolved in acetic ac_id (25mL) and subjected to hydrogenolysis 1.5h with hydrogen

(1atm) over palladium on carbon (10%, 0.10g). The solvent was evaporated and the residue .
purified by chromatography on & short reverse phase (RP-18) column, eluting with O to 30
% acetonitrile in water. The free amine was extracted with 5% potassium carbonate/



0}

_methylene chloride to give 123mg and thep treated with two equivalents of hydrochloric

acid in methanol/ water. Lyophilization gave the dihydrochloride sait.

'H NMR: (free amine, CDyOD): 5 = 1.0-1.7(m, 16H, amide-Me, piperidine-H, lysine-H),
2.3-2.7 and 3.0-4.5 (m, 11H, amide-H, piperidine-H, lyzine-H),4.8 (s, 4H, 2 NH), 7.10 -
7.50 (m, 9H, Ar-H). Ca9F4oN,O; x2.4 H,0 x2 HCI, requires; C:58.76, H:7.96 , N:9.43.
Found C:58.70, H:7.51, N:9.33.

Xo)
T
' oié""o-g—ou
H
(81)

'N,N-Dicthyl-4-(phenyl-piperidin-4-ylidene-methyl)-benzamide (compound 6) (0.62g,
1.8mmol) was dissolved in methylene chloride (10mL) and 1,8-bisdiaminonaphtalene
.(0.42g, 2.0mmol) was added. The solution was cooled to 0 °C and chloromethyl
chloroformate (0.25g, 2.0mmol) added dropwise in methylene chloride (1mL). After 2k at
25 °C, a further portion of first 1,8-bisdiaminanaphtalene (0.21g, 1.0mmol), then
chloromethy! chloroformate (0.12g,1.0mmol) was added. After a total of 4 hours, the
solution was washed with 1 M HCI, brinc and dried (MgSO,) and evaporation gave 0.62g.
"'The residue was dissolved in toluene (25mL) , silver dibenzylphosphate (0.81g, 2. lramol)

-

t=)
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was added and the mixture was beated 3h at 80 °C. The solution was filtered, then washed
with 5% potassium carbonate solution, brine, dried (K2COs) and evaporated. MPLC on
silica gel (0 to 100% ethyl acetate in heptane) gave 0.66¢ (0.96mmol, 54%).

- The residue was dissolved in cthy! acetate (50mL) and subjected to hydrogenolysis (1 atm

hydrogen) with palladium on carbon (10%, 0.3g) for 2h. After filtration and evaporation of
the solvent, the product was treated with two equivalents of sodium hydroxide in methanol/
water. Lyophilization gave the disodium salt of the product as a white solid.

" *H NMR: (D;0): § = 1.03, 1.20 (2in, 6H, amide-Me), 2.34 (m, 4H, piperidine-H), 3.19-

3.61 (m, 8H, amide-CH,, piperidine-H), 5.44 (d, J=13Hz, 2H, OCH;0), 7.18-7.36 (m, 9H,
Ar-H).

Compounds 80 and 81 respectively, are suitable prodrugs of the compounds of the general

formula (T).

The compounds of Examples 55, 56 and.57 were prepared by following the procedure of

Schems 7 below.
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Scheme 7
HO
Br
1. oxalyl chloride/TEA
. . R=morpholine (82
/k i 2. Hﬂl\or;:ih‘lgﬂno I piprgrldlne Ss)
o0 piperidine FI-pyrroIIdlne(
pyrrolidine N

(51) ' /ko’ko
1. 3-F-Ph-B(OH2
. Pd{oyN
2. HCl

R

R=momphoaline (85); Example 55
R=piperidine (86) ; Example 568
- N Fl=pymlid|ne (87; ExampleST

s Toasolution of eompound 51, preplrad according to scheme 6, (0.25 g, 0.625 mmole)
.and freshly distilled triethylamine (0.5 mL)in dichloromethane (12 mL), was added oxalyl
chloride (0.38 mL. 2.0 M, 0.75 mmole) dropwise at room temperature. The solution was
stirred for 10 minutes at room temperature and the solvent and excess reagents were
removed in vacuo to give the acid chloride as a crude product which was used in the next
10 step without further purification.,

Morpholine (56 mg , 0.65 mmole) wu‘ldded to a solution of the acid chloride (0.65

mmole) and triethylamine (0.5 mL) in dichloromethane (SmL). The reaction was allowed

to proceed for one hour at room temperature, The solvent was then removed in vacuo. The
1s  crude product was partitioned between ethyl acetate (25 mL) and water (25 mL). The

=
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water was washed with ethyl acetate and the combined ethy] acetate was washed with 2M
NaOH (2 x 25 mL), (2M HCl (2 x 25 mL), brine (1 x 25 mL) and dried over magnesium
sulfate. The solvent was removed in vacuo to give the product

"(compound 82) (294 mg, 97% yield).

'H.amr CDCl3 (400 MHz) 1.44 (s, 9H), 2.21 (t, J=5.6 Hz, 2H), 2.62 (t, J=5.6 Hz, 2H), 331
(t,-3=5.6 Hz, 2H), 3.52 (t, J=5.6 Hz, 2H), 3.69 (br, 8H), 7.31 (d, J=6.4 Hz, 2H), 7.37 (d,
J=6.4 Hz, 2H).

.Same procedure as described for the preparation of compound 82, but using

piperidine in place of morpholine.

*H nmr CDCl3 (400 MHz) 1.4 (s, SHD), 1.51 (br, 2H), 1.6 (br, 4H), 221 (t, J=5.6 Hz,
2H), 2.62 (t, J=5.6 Hz, 2H), 3.31 {t, I=5.6 Hz, 2H), 3.33(br, 2H), 3.52 (t, J=5.6 Hz, 2H),

"3.68 (br, 2H), 7.26 (d, J=8.4 Hz, 2H), 7.35 (d, J=8.4 Hz, 2H)

place of morpholine.

'H nmr CDCls (400 MHz) 1.4 (s, 9H), 1.87 (q, J=6.8 Hz, 2H), 1.95 (q, J=6.8 Hz, 2H),
2.20 (¢, J=5.6 Hz, 2H), 2.62 (t, J=5.6 Hz, 2H), 3.31 (t, J=5.6 Hz, 2H), 3.43 (1, J=6.8 Hz,
2H), 3.52 (t, J=5.6 Hz, 2H), 3.63 (t, I=6.8 Hz, 2H), 7.27 (d, J=8.0 Hz, 2H), 7.47 (d, ]=8.0
Hz, 2H)
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To a solution of compound 82 (37 mg, 0.082 mmol) and tetrakis(triphenyl phosphine)
palladium(0) (5 mg, 0.0043 mmol) in xylenes (degassed, 0.5 mL) was added 3-
flucropheay! boronic acid (25 mg, 0.18 mmol) in ethanol (degussed, 0.5 mL) followed by
150 puL. 2M N2;COsy (aq) (300 pmol). The reaction was allowed to proceed at 80 °C for 2
brs under argon. The reaction was diluted with water (1 mL) and diethyl ether (1 mL) and
vortexed. The organic phase was isolated and evaporated to give a crude product which

"was used without further purification.

TtnBocgroupwasmovedbiWuﬁnglhnmdepmductwithlmLofTFA. After 30
minu&summmmm&eﬁAwuthogiveﬂnmdcTFAmt The salt
wuneumlizedwiﬂ:IMNI-hOH(l.OmmdexmdinmdiethyletherCZx imL). The

‘etha'phmwuncidiﬁedwith&OMHGindiome&GOuL)andﬂ:eHClsaltwas
extracted into water (2 x 1mL). The aqueous salt solution was washed with diethyl ether

(2 x 1 mL) and lyophilized to yield the product as a white powder.

. TH NMR CDC14 (400 MHz) & 2.67 (m, 4H), 3.19 (m, 4H), 3.45 (br, 2H), 3.68 (br, 6H),

6.75 (d, J=9.6 Hz, 1H), 6.85 (d, J=8.0 Hz, 1H), 6.95 (m, 1H), 7.11 (d, J=7.6 Hz, 2H), 7.25
(s, 1H), 7.35 (d, J=7.6 Hz, 2H).

Same procedure as described for the preparation of compound 85, but using compound 83
™ starting material.

-



L NMR CDCl3 (400 MHz) 5 1.51 (br, 2H), 1.65 (br, 4H), 2.60 (br, 4H), .14 (br, 4H),
3.33 (br, 2H), 3.68 (br, 2H), 6.76 (d, J=8.0 Hz, 1H), 6.86 (d, J=8.0 Hz, 1H), 6.93 (¢, J=8.0
Hz, 1H), 7.08 (d, J=8.4 Hz, 2H), 7.25 (s, 1H), 7.32 (d, J= 8.4 Hz, 2H).

10 Samepmeedmeuforﬂwpmpmﬁonofeompwnd.ﬂ.butuﬁngcompounduumiﬁng
material.

. .'H NMR CDCl3 (400 MHz) 5 1.84-1.89 (m, 2H), 1.90-1.98 (m, 2H), 2.60-2.63 (m, 4H),
3.13-3.17 (m, 4H), 3.41 (t, I=6.8 Hz, 2H), 3.62 (t, }=6.8 Hz), 6.73 (d, =8.8 Hz, 1H), 6.86
s (d, J=7.2 Hz, 1H), 6.93 (m, 1H), 7.10 (d, J=8.0 Hz, 2H), 7.25 (s, 1H), 7.45 (d, J=8.0 Hz,
2H). '

AL Ll O LI ';’l"ﬂ'l"!:_,'._"‘! R LI ORI ',-'J ,:,.,',',' i :-'L:
The compounds of Examples 58-68 were prepared by following the procedure of
20 Scheme 8 (a) -(c) below.
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toluene (5 mL), was added diphenylphosphorylazide (0.192 g, 0.70 mmole) and
triethylamine (0.1 L, 0.7 mmole). After stirring the mixture under argon st 95 °C for two
hours an excess of anhydrous ethanol (2 mL) and triethylamine (0.1 mL) were added and
the solution was stirred at 95 °C for an additional 5 hours. After cooling to room

ether was washed with water, dried over magnesium sulfate and removed in vacuo to give
the product (compound 88) as a tan foam (300 mg, 99% yield).

'H NMR (400 MHz) (CDCl5) 1.30 (t, J=7.2 Hz, 3H), 1.44 (s, 9H), 2.22 (t, J=6.0 Hz, 2H),
2.60 (t, }=6.0 Hz, 2H), 3.31 (t, i= 6.0 Hz, 2H), 3.51 (¢, J=6.0 Hz, 2H), 4.21 (q, ]=7.2 Hz,
2H), 6.58 (s, 1H), 7.19 (4, J=8.4 Hz, 2H), 7.33 (d, J=8.4 Hz, 2H).

CATDQA . acid te - BE D ‘IJ[I[I‘ULI‘I ‘7

The-Su.mk:ieoupl.ingof the four vinyl bromides (compounds 88-91) with 3-flucropheny!
boronic acid was performed in parallel. The reactions and liquid-liquid extractions were
carried out in 25 mm x 150 mm culture tubes. The protocol for a typical reaction is .

outlined below.

To a solution of compound 88 (0.30 g, 0.625 mmoles) and tetrakis(triphenyl phosphine),
palladium(0) (50 mg) in toluene (degassed, 5 mL) was added 3-fluorophenyl boronic acid
(0.182 g, 1.3 mmoles) in ethanol (degassed, 5 mL) followed by 0.75 mL 2M N&CO; (aq)
(1.5 mmoles). The reaction was allowed to proceed at 80 *C for 3 hrs under argon. The
reaction was diluted with water and diethy] ether and vortexed. The organic phase was
isolated and evaporated to give a crude product. The crude product was purified by silica

S
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gel chromatography (0-50% EtOAc in hexanes) to give the product (compound 92) as a
white powder (0.166 g, 58% yield).

'H NMR (400 MHz) (CDCl3) & 1.25 (t, J=7.2 Hz, 3H), 1.44 (s, 9H), 2.27-2.33 (m, 4H),
3.41-3.44 (m, 4H), 4.20 (q, J=7.2 Hz, 2H), 6.52 (s, 1H), 6.76 (d, J=10 Hz, 2H), 6.85-6.89
(e, 2H), 7.01 (d, J=8.8 Hz, 2H), 7.19-7.23 (m, 1H), 7.28 (d, J=8.8 Hz, 2H)

The removal of the BOC protecting group was performed on & small scale in paralle] in test
tubes (13 mm x100 mm). A typical procedure is described below.

The BOC group was removed by treating compound 92 (50 mg, 0.11 mmole) with HCl in
dioxane (4.0 M, 2 mL). The mixture was stirred at room temperature for 30 minutes. The
solveat and HC1 were removed in vacuo to 'yield the product compound 96 as & white

powder after lyophilization (40 mg, 99% yield).

'H NMR (400 MHz) (CDCl3) 5 1.28 (¢, J=7.2 Hz, 3H), 2.27-2.31 (m, 4H), 2.85-2.91:(m,
4H), 4.19 (g, J=7.2 Hz, 2H), 6.50 (s, 1H), 6.76 d, J=10 Hz, 1H), 6.85-6.89 (m, 2H), 7.01 (d,
J=8.8 Hz, 2H), 7.19-7.23 (m, 1H), 7.28 (d, J=8.8 Hz, 2H). '

. The alkylation of the amide nitrogen was performed on a small scale in parallel in test

tubes (13 mm x 100 mm). A typical procedure is outline below.



To a solution of compound 92 (50 mg, 0.11 mmoles) in dichloromethane (1.5 mL) was
added methyl iodide (31 mg, 0.22 mmoles), aqueous sodium hydroxide (1.0 mL, 2M) and
tetrabutylammonium sulfate (44 mg, 0.13 mmoles). The solution was refluxed for one
hour. After cooling to room temperature the dichloromethane was separated and
eveporated. Ether was added to the residue and the white tetrabutylammonium iodide was
removed by filtration. The ether-was removed in vacuo to give the crude product
compound 100 as a clear oil. The BOC group was remaved by treatment with HCI in
dioxane as described sbove to give the product asa white powder after Iyophilization (17
mg, 42% yield).

'H NMR (400 MHz) (CDCl3) 5 1.23 (1, J=7.2 Hz, 3H), 2.27-2.33 (m, 4H), 2.85-2.91 (m,
4H), 3.26 (s, 3H), 4.15 (g, J=7.2 Hz, 2H), 6.78 (d, J=10 Hz, 1H), 6.85-6:89 (m, 2H), 7.05
(d, J=8.0 Hz, 2H), 7.14 (d, }=8.0 Hz, 2H) 7.19-7.23 (m, 1H).

The benzylation of compound 100 was performed on a small scale in parallel in test tubes
(13 mm x 100 mm). A typical procedure is outline below.

The free base form of compound 100 was obtained by addition of ammonium hydroxide
(1M, 0.5 mL) to an aqueous solution of compound 100 (0.046 mmoles)andextrléted into
cther. The ether was removed in vacuo to give an oil which was dissolved in
dichloromethane and treated with benzyl bromide (0.14 mL of 0. 5 M in dichloromethane)
and triethylamine (0.05 mL). The solution was stirred at room temperature for § hours.
The solvent was removed in vacuo. The product was dissolved in water/acetonitrile/HCI
(2:1:0.5 M) and lyophilized to give the product compound 108 as a white powder.

o
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'HNMR (400 MHz) (CDCl3) 8 1.28 (1, J=7.2 Hz, 3H), 2.33-2.36 (m, 4H), 2.38-2.46 (m,
4H), 3.51 (s,2H), 4.19 (q, J=7.2 Hz, 2H), 6.50 (s, 1H), 6.78 d, J=10 Hz, 1H), 6.85-6.89 (m,
2H), 7.05 (d, J=8.0 Hz, 2H), 7.19-7.30 (m, 7H).

EXAMPLES 61-68
The following compounds were also made by following the synthesis routes described in
Schemes 8 (a)-(c).

Example | Compound | Chemical structure Characterization data Scheme
(' H NMR; 400 MHz
(CDCl3)]

A 8 1.17 (¢, J=7.6 Hz, 3H), 8 (c)
0 2.28-2.35 (m, 4H), 2.40-2.45
(m; 4H), 3.21 (s, 3H), 3.50 (s,

2H), 4.10 (q, }=7.2 Hz, 2H),
Oj 6.73 (d, J=8.7 Hz, 1H), 6.85
(m, 2H), 7.01 (d, J=8.8 Hz,
2H), 7.2-7.3 (m, 8H)

61 . 108

5 1.21 (d, J=6.8 Hz, 6H), 8 (b)
2.28 (t, J=5.6 Hz, 2H), 2.3}
(t, J=5.6 Hz, 2H), 2.88 (1,
J=5.6 Hz, 4H), 3.25 (s, 3H),
4,93 (quin, J=6.0 Hz, 1H),
6.78 (d, 1H), 6.87 (d, 2H),
7.04 (d, 2H), 7.14 (d, 2H),
7.15-7.29 (m, 2H)

62 103
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Table 1 (contd)

Example

Compound

Characterization data
(' H NMR; 400 MHz

(CDClz)}

Scheme

.| 63

107

5§ 1.14 (¢, =72 Hz, 3H),
1.20 (d, J=6.4 Hz, 6H), 2.92
(t. J=5.2 Hz, 2H), 2.33 (1,

J=5.2 Hz, 2H),2.90 (1, J=5.2 |

Hz, 4H), 3.66 (q, J=7.6 Hz,
2H), 4.93 (quin, J=6.0 Hz,
1H), 6.79 (d, 1H), 6.88 (d,
2H), 7.02 (d, 2H), 7.15 (d,

' 2H), 7.18-7.25 (m, 2H)

8 (b)

102

§2.27-2.33 (m, 4H), 2.88-
2.90 (m, 4H), 3.27 (s, 3H),

.| 3.70 (s, 3H), 6.79 (d, 10 Hz,

1H), 6.88-6.90 (m, 2H), 7.06
(d, J=8.4 Hz, 2H), 7.13 (d,
J=8.4 Hz, 2H), 7.20-7.25 (m,
1H)

8 ()

106

& 1.13 (¢, J=6.8 Hz, 3H),
2.27-2.33 (m, 4H), 2.88-
2.90 (m, 4H), 3.67 (s, 3H),

1 3.68 (q, J=6.8 Hz, 2H), 6.79

(d. 10 Hz, 1H), 6.88-6.90
(m, 2H), 7.06 (d, J=8.4 Hz,
2H),"7.13 (d, J=8.4 Hz, 2H),
7.20-7.25 (m, 1H)

8 0)
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Example

Compound

Chemical structure

Characterization data
[ NMR; 400 MHz
(CDCl3)]

Scheme

104

8 1.13 (t, J=6.8 Hz, 3H),
1.21 (1, J=7.2 Hz, 3H),
2.30-2.36 (m, 4H), 2.91-
2.93 (m, 4H), 3.67 (g, J=6.8
Hz, 2H), 4.13 (q, J=6.8 Hz,
2H), 6.79 (d, 10 Hz, 1H),
6.88-6.90 (m, 2H), 7.06 (d,
J=8.4 Hz,2H),7.13(d,
J=8.4 Hz, 2H), 7.20-7.25

| (m, 1H)

-8 ()

8 1.26 (d, J=6.0 Hz, 6H),
2.27-2.32 (m, 4H), 2.87-
2.89 (m, 4H), 4.95-5.02 (m,
1H), 6.56 (s, 1H), 6.79 (d,
10 Hz, 1H), 6.88-6.90 (m,
2H), 7.01 (4, J=8.4 Hz, 2H),
7.20-7.25 (m, 1H), 7.27 (4,
J=8.4 Hz, 2H)

8 (b)




6.64 (s, 1H), 6.76-6.80 (m,
1H), 6.85-7.00 (m, 2H),
7.02 (d, J=8.8 Hz, 2H),
7.18-7.22 (m, 1H), 7.28 (d,
J=8.8 Hz, 2H)

- WO 98/28275 PCT/SE97/02050
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Table 1 (cont) ]

Example | Compound | Chemical structure Characterization data Scheme
['H NMR; 400 MHz
(CDCl3)]

.| 68 o8 ’°er 0 2.27-2.31 (m, 4H), 2.86- 8 (b)
. o 2.89 (m, 4H), 3.75 (s, 3H),

The best mode of performing the invention known at preseat, is to use the compounds 6, 7,
9, 10, 12, 26. 27, 34, 39, 44, 58, 59, 62, 69, 71, 104, 106, and 109.

P ical s

The novel compounds according to the present inveation may be administered orally, -
intramuscularly, subcutaneously, topically, intranasally, intraperitoneally, intrathoracially,
tnrravenously, epidurally, intrathecally, intracerebroventricularly and by injection into the

A preferred route of administration is orally, intravenously or intramuscularly.

The dosage will depend on the route of administration, the severity of the disease, age and
weight of the patient and other factors normally considered by the attending physician,
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when determining the individual regimen and dosage level at the most appropriate for a
particular patient.

For preparing pharmaceutical compositions from the compounds of this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid, Solid form preparations
include powders, tablets, dispersible granules, capsules, cachets, and suppositories.

A solid carrier can be one or more substances which may also act as dilueats, flavoring

ageats, solubilizers, Iubricants, suspending agents, binders, or tablet dumtegnnng agents;
it can also be an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with the finely divided
active component. In tablets, the active componeat is mixed with the carrier having the
meuurybiﬁdmgpmperﬁesinuﬁmbhpropmﬁommdoompminﬂwshapemdsize .
desired.

For preparing suppository compogitions, a low-melting wax such as a mixture of fatty acid
glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by,
for example, stirring. The molten homogenecous mixture is then poured into convenient
sized molds and allowed to cool and solidify. '

Suitable carriers are magnesmm carbonate, magnesium stearate, talc, l;\ctou. sugar, pectin,
dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, 2 low-
melting wax, cocor butter, and the like.

Pharmaceutically acceptable salts are acetate, benzenesulfonate, benzoate, bicarbonate,
bitartrate, bromide, calcium acetate, camsylate, carbonate, chloride, citrate,
dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, glucaptate, gluconate,
glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate, lactate, lactobionate, malate,
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maleate, mandelate mesylate, methylbrémide, methylnitrate, methylsulfate, mucate,
napsylate, nitrate, pamoate (embonate), pantothenate, phosphate/diphosphate,
polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate,
cthylenediamine, meglumine, procaine, aluminium, calcium, lithium, magnesium,
potassium, sodium, and zinc. .

Preferred pharmaceutically acceptable salts are the hydrochlarides and citrates.

The term composition is intended to include the formulation of the active component with
encapsulating material as a carrier providing a capsule in which the active component (with
or without other carriers) is surrounded by a carrier which is thus in association with it
Similarly, cachets are included.

Tll;letx.powdm,-cacheu.mdapsulescmbeusedusoliddongeformnuiﬂblefororﬂ
jninistrati

Liquid from compositions include solutions, suspensions, and emulsions. Sterile water or

water-propylene glycol solutions of the active compounds may be. mentioned as an
example of liquid preparations suitable for parenteral administration. Liquid compositions
can also be formulated in solution in aqueous polyethylene glycol solution.

Aqueous solutions for oral administration can be prepared by dissolving the active
component in water and adding suitable colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for oral use can be made by dispersing
the finely divided active component in water together with a viscous material such as
natura] synthetic gums, resins, methyl cellulosc, sodium carboxymethy! cellulose, and other
suspending agents known to the pharmaceutical formulation art.
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Preferably the pharmaceutical compositions is in unit dosage form. In such form, the
compogition is divided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders
in vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or
it can be the appropriate number of any of these packaged forms.

BIOLOGICAL EVALUATION

A) IN YITRO MODET,
Cell enlture

Human2938ceusemteningclonedhummm8.mdtmepionandyciﬁmsism
wmgmwninsuspenuionaﬂ?'CnndS%Cb;inlhnkzrﬂuhcontiiningﬂldum-ﬁ'ee
DMEM 10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 pg/ml geneticin.

Msznhrans preparation

Cells were pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5 mM EDTA,

- with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in ethanol), incubated on

ice for 15 min, then homogenized with a polytron for 30 sec. The suspension was spun-at
1000g (max) for 10 min at 4°C, The supernatant was saved on ice and the pellets
resuspended and spun as before. The supernatants from both spins were combined and
spun at 46,000 g(max) for 30 min. The pellets were resuspended in cold Tris buffer (50
mM Tris/Cl, pH 7.0) and spun again. The final pellets were resuspended in membrane
buffer ( 50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1 ml) in polypropylene tubes were
frozen in dry ice/ethanol and stored at -70°C until use. The protsin concentrations were -
determined by a modified Lowry assay with SDS.
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Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge
needle, and diluted into binding buffer (S0 mM Tris, 3 mM MgCl;, 1 mg/ml BSA (Sigma
A-7888), pH 7.4, which was stored at 4°C after filtration through a 0.22 m filter, and to
which had been freshly added 5 pg/ml aprotinin, 10 pM bestatin, 10 uM diprotin A, no
DTT). Aliquots of 100 pl (for ug protein, see Table 1) were added to iced 12x75 mm
polypropylene tybes containing 100 l of the appropriate radioligand (see Table 1) and
100 pl of test peptides at various concentrations. Total (TB) and nonspecific (NS) binding
were determined in the shsence and presence of 10 ;M naloxone respectively. The tubes
were vortexed and incubated at 25°C for 60-75 min, after which time the contents are
rapidly vacuum-filtered and washed with about 1.2 mltube iced wash buffer (50 mM Tris,

. pH7.0,3mMMgG;)ﬂlmughGFlBﬁlm(Whl_l:nlh)prmakedfornluschinO.l%

polyethyleneimine. The radioactivity (dpm) retained on the filters was measured with a
beta counter after soaking the filters for at least 12h in minivials containing 6-7 ml
scintillation fluid. If the assay is set up in 96-place deep well plates, the Sitration is over
96-place PEI-soaked unifilters, which were washed with 3 x 1 m] wash buffer, and dried in
an oven at 55°C for 2h. The filter plates were counted in a TopCount (Packard) after
adding 50 ul MS-20 scintillation fluid/well.

Data analysis

The specific binding (SB) was calculated as TB-NS, and the SB in the presence of various
test peptides was expressed as perceatage of control SB. Values of ICsg and Hill
coefficient (ng) for ligands in displacing specifically bound radioligand were calculated
from logit plots or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or
ReceptorFit. Values of K; were calculated from the Cheng-Prussoff equation. Mean =
S.EM. values of ICsp, K; and nyy were reported for ligands tested in at least three

displacement curves.

-
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the estimated K, (up to 10 times if amounts of radioligand required are féasable). The
specific radioligand binding was expressed as pmole/mg membrane protein. Values of K
and Bppgy from individual experiments were obtained from nonlinesr fits of specifically

bound (B) vs. nM free (F) radioligand from individual according to a one-site model.

B) BIOLOGICAL MODEL (N VIVQ MODEL)
FREUND’S COMPLETE ADJUVANT (FCA), AND SCIATIC NERVE CUFF
INDUCED MECHANO-ALLODYNIA IN RAT

Animals

Male Sprague-Dawley rats (Charles River, St-Constant, Canada) weighing 175-200g at the
time of surgery were used. They were housed in groups of three in-rooms thermostatically
maintained at 20° C with a 12:12 hr light/dark cycle, and with free access to food and
water. After arrival, the animals were allowed to acclimatize for at least 2 days before
surgery. The experimeats were approved by the appropriate Medical Ethical Committee
for animal studies.

EXPERIMENTAL PROCEDURE

FREUND'S COMPLETE ADIUVANT

The rats were first anesthetized in a Helothane chamber after which 10ul of FCA was
injected s.c. into the dorsal region of the left foot, between the second and third external

digits. The animals were then allowed to recover from anesthesia under observation in
their home cage.
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SCIATIC NERVE CUFF

‘The animals were prepared according to the method described by Mosconi and Kruger
(1996). Rats were anesthetized with a mixture of Ketamine / Xylazine i.p. (2ml/kg) and
placed on their right side and an incision made over, and along the axis of, the lateral
aspect of the left femur. The muscles of the upper quadriceps were teased apart to reveal
the sciatic nerve on which a plastic cuff (PE-60 tubing, 2mm long) was placed around. The
wound was then closed in two layers with 3-0 vicryl and silk sutures.

Teating was performed between 08:00 and 16:00h using the mothod described by Chaplan
ct al. (1994). Rats were placed in Plexiglas cages on top of & wire mesh bottom which
allowed access to the paw, and were left to habituate for 10-15 min. The area tested was
the mid-piantar left hind paw, avoiding the less sensitive foot pads. The paw was touched
with a series of 8 Von Frey hairs with logarithmically incremental stiffness (0.41, 0.69,
1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grams; Stoelting, III, USA). The von Frey hair was
applied from undemeath the mesh floor perpendicular to the plantar surface with sufficient
force to cause a slight buckling against the paw, and held for approximately 6-8 seconds.
A positive response was noted if the paw was sharply withdrawn. Flinching immediately
upo;:mvﬂofthehﬁrwudsocomiduedaposiﬁvempons'e. Ambulation was
considered an ambiguous response, and in such cases the stimulus was repeated.

TESTING PROTOCOL,

The animals were tested on postoperative day 1 for the FCA-treated group and on post-
operative day 7 for the Sciatic Nerve Cuff group. The 50% withdrawal threshold wes
determined using the up-down method of Dixon (1980). Testing was started with the 2.04
g hair, in the middle of the series. Stimuli were always presented in a consecutive way,
whether ascending or descending. In the absence of a paw withdrawal response to the
initially selected hair, a stronger stimulus was preseated; in the event of paw withdrawal,
the next weaker stimulus was chosen. Optimal threshold calculation by this method
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requires 6 responses in the immediate vicinity of thé 50% threshold, and counting of these
6 responses began when the first change in response occurred, ¢.g. the threshold was first
crossed. In cases where thresholds fell outside the range of stimuli, values of 15.14
(normal sensitivity) or 0.41 (maximally allodynic) were respectively assigned. The
resulting pattern of positive and negative responses was tabulated using the convention,

X = no withdrawal; O = withdrawal, and the 50% withdrawal threshold was interpolated
using the formula: '

50% g threshold = 10°¢** 10,000
where Xf = value of the last von Frey hair used (log units); k = tabular value (from Chaplan
et al. (1994)) for the pattern of positive / negative responses; and § = mean difference

between stimuli (log units). Here §=0.224.

Von Frey thresholds were converted to percent of maximum possible effect (% MPE),
according to Chaplan et al. 1994. The following equation was used to computs % MPE:

d(g) X 100

ADMINISTRATION OF TEST SUBSTANCE

Rats were injected (subcutaneously, intraperitoneally, or orally) with a test substance prior
to von Frey testing, the time between administration of test compound and the von Frey test
varied depending upon the nature of the test compound.

[V
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Definitions: )

The following abbreviations have the indicated meanings:

Ac = acetyl

Ar = aryl

t-BOC = tertiary-butoxycarbonyl
t-Bu = tertiary-butyl

Et = ethyl

iPr = isopropyl

Me = methyl

Ph = phenyl

Pr = propyl

r.t. = room temperature

TFA = trifluoroacetic acid

THF = tetrahydrofuran

TMEDA = N,N,N’ N'-tetramethylethylenediamine

PCT/SESTRO2050
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CLAIMS

1. A compound of the general formula (T)

RS R

R! is sclected from

hydrogen, a branched or straight C;-Cg alkyl, C;-Cg alkenyl, C3-Cg cycloalkyl,

C4-Cg(alkyl-cycloalkyl) wherein alkyl is Cy-C alkyl and cycloalkyl is C3-Cg cycloalkyl;
10 -

Cs-Cj0 aryl; or heteroaryl having from 5 to 10 atoms selected from any of C, S, N and O;
wmmmeuylmdhemuylnhayopﬁmuymdindnmmuyusuuﬁmpdby lor2
substituents independently selected from any of hydrogen, CHy, —(CH2);,CF3, halogen,
—CONR’R*, —COOR®, —COR®, —(CHz)pNR’R*, —(CH2),CH3(CH,), SOR'R®,

15 —(CHp)pSO3R’, and —(CHy)pSO,NR’, wherein R* aod R’ is each and independently as

defined for R' above and pis 0, 1 or 2;

(C1-C; alkyl)~(Cg-C; 0 aryl); or (C;-C5 alkyDheteroaryl, the heteroaryl moicties having
from 5to 10 atoms selected from any of C, S, N and O, and where the aryl or heteroaryl
20 may optionally and independeatly be substituted by 1 or 2 substituents independently

selccted from any of bydrogen, CH, —(CHg)CF3, halogea, —CONR’RY, —COOR’,
—COR®,—(CH;)oNR R, —(CHg)(CH3(CH;)SOR’R*, —(CH)(SOzR’,
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—{(CH3)qSO2NR® and —(CH3),0R’, wherein R* and R® is each and independently as
defined for R' above and qis 0, 1 or 2; and

"<—<i_“,. x/&n*

wherein R'® R19 Rm Rzl R22 R““3 R“lndR is each and independently hydrogen,

Cy-Cg alkyl or C;-Cg alkenyi;

R? and R is each and independeatly hydrogen or C;-Cg alkyl;

Ra-Ata - iae )
E_E" T O
I m m
.
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wherein R%, R, R1%, R!!, R'2, R3, R!%, R, R'® and R!7 is each and independently as
defined for R! above, and wherein the phenyl ring of each A substituent may be optionally
and independently substituted at any position of the phenyl ring by 1 or 2 substituents Zl
and 2 which are each and independently sclected from hydrogen, CHs, —(CHz)oCFs,
halogen, —CONR®R’, —COOR6, —COR®, —(CH;)NR®R —(CH,),CH(CH;),SORS,
—(CH3),SO02R® and —(CH2),SO,NR®R’ wherein R® and R is each and independently as
defined for R" sbove and ris 0, 1, or 2;

Q is Cs-Cg hydroaryl or beterohydroaromatic having S or 6 atoms selected from anyone of
C, S, N and O; Cs -Cg cykloalkyl, or heterocycloalkyl having 5 or 6 atoms selected from
anyone of C, N, O and S; and where each Q may optionally be substituted by a substituent
Z! and 22 as defined sbove; '

a substituted or unsubstituted aromatic, heteroaromatic, hydroaromatic or
heterohydroaromatic moiety having from 5 to 10 atoms selected from any of C, S, N and O,
optionally and indepeadently substituted by 1 or 2 substitueats independently. selected from
hydrogen, CHj, —(CHa)CFs, halogen, —(CHaZCONR R, —(CHNRRY,
~—(CH){COR®,—(CH%COOR’, —OR’, —(CH2)SOR®, —(CH}SO:R, and " .
—(CH}tS0,NRR*, wherein R* and R? is each and independently as defined for R}
above,and tis0,1,20r3;

R* and R is each and independently as defined for R' above;

as well as pharmaceutically acceptable salts of the compounds of the formula (I), and
isomers, hydrates, isoforms and prodrugs thereof.

(o7
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2. A compound of the formula (T) according to claim 1, wherein

A is selected from
12
FI'° R
R’\N /N—-E
i \@A Ei
B .,
H14
“"‘S‘"@i w;’i
a |
z|

wherein R®, B, R', R', R'%, R", R, R"*, R"® and R"” is cach and independeatly as
defined for R above,andwhe:unﬂwphenylnngof each A substituent may be optionally
and independently substituted at any position of the phenyl ring by 1 or 2 substituents 2
and Z* which are each and independently selected from hydrogen, CHs, —(CHz)oCF3,
halogea, —CONR®R?, —COOR®, —COR®, —(CHa)NR®R” —(CH2),CH3(CHy),SOR®,
—(CHa)SO;R® and —(CH,)SO;NR®R” wherein R® and R is each and independeatly as
defined for R! above, and ris 0, 1, or 2;

Q is selected from morpholine, piperidine and pyrrolidine;

-
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R',R* and R’ is cach and independently selected from hydrogen, a branched or straight
C1-Cq akkyl, C3-Cs cycloalkyl, C4-Cg (alkyl-cycloalkyl) wherein alkyl is C;-C alkyl and
cycloalkyl is C3-Cg cycloalkyl; Cg-C)g aryl; and heteroaryl having from 5 to 6 atoms
selected from any of C, S, N and O; and where the ary] or heteroaryl may optionally and
independently be substituted by 1 or 2 substituents independently selected from any of

hydrogen, CHs, —(CH2),CF3, halogen, —CONR’R*, —COOR®, —COR?,
—(CH)pNR R*, —(CHy);CH3(CH)pSOR’R ", —(CH3)pSO,R’, and
—(CHy)pSO;NR’, wherein R* and R” is each and independently as defined for R' above
andpis 0,1 or 2; .

B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, pyrryl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl,
cyclopentyl, cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinclinyl, tetrahydrofuranyl, pyrrolidinyl, and indezolinyl,

each optionally and independently substituted by 1 or 2 subﬂitmnts independmtly
selocted from hydrogen CH, CFg. halogen, —(CI-Iz)qCONR r* —(CHg)qNR R*,
—(CHz){COR’, —(CHz)COzR’, and —OR’,

whereinqisOor 1, andwhmmR ‘wd R’ are as defined above;

R? and R is each and indepeadently hydrogen or methyl.

103
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3. A compound of the formula (I) according to claim 2, wherein
Ais

RL_ z
N

K

z1

wherein R® and R® are both ethyl, and where the phenyl ring optionally and independently .
may be substituted at any position of the pheayl ring by 1 or2:ubstimentniz| anv:lzz

. which are each and independently sclected from hydrogen, CHs, —(CHz)qCF3, halogen,

—coNR®R”, —c0OR®, —COR®, —(CH2)NR®R” —(CH2),CH3(CHy),SOR,
—{(CH;),SO3R® and —(CHz),SO;NR®R” wherein R® and R is each and independently as
defined for R' sbove and ris 0, 1, or2;

R! is selected from hydrogen, methyl, ethyl, —CH,CH=CHj, —CHa-cyclopropyl,
—-CHy—aryl, or CHy—heteroaryl, the heteroaryl moieties having from 5 to 6 atoms
selected from any of C, S, Nand O; .

B is selected from pheny, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl, cyclopentyl,
cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, and indazolinyl, each optionally and
independently substituted by 1 or 2 substituents independently selected from

hydrogen, CHs, CF3, halogen, —(CH2)CONR’R*, —(CHp)NR°R*, —(CH,),COR’,
—(CH2)COR’, and —OR”, wherein q is 0 or 1, and wherein R* and R® are as defined
above; and

RZ and R? is each and independently hydrogen or methyl.
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4. A compound of the formula (I) according to claim 1, which compound is any of
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5. A compound according to claim 1, which is selected from

O O~ —OH
NH, and ) 6H

6. A compound according to any of the preceding claims, in form of its
10 hydrochloride, sulfate, tartrate or citrate salts.

7. A compound according to any of claims 1-6 for use in therapy.

8.  Acompound according to claim 7, wherein the therapy is pain management,
15 -
9. A compound according to claim 7, wherein the therapy is directed towards
gastrointestinal disorders.
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11.

12.

13.

14.

15.

16.

17.

18.

19.
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A compound according to claim 7, wherein the therapy is directed towards spinal

injuries.

A compound according to claim 7, wherein the therapy is directed to disorders of
the sympathetic nervous system. '

Use of a compound according to formula (T) of claim 1 for the manufacture of a
medicament for use in the treatment of pain.

Use of a compound according to formula (T) of claim 1 for the manufacture of a
medicament for use in the treatment of gastrointestinal disorders.

Use of a compound according to formuta (I) of claim 1 for the manufacture of a
medicament for use in the treatment of spinal injuries.

A compound according to any of claim 1-7, further characterised in that it is
isotopically labelled.

Use of a compound according to claim lSnadiwticlgu;L

An iapmpically labelled compound of the formula (I} of claim I.

A diagnostic agent comprising a compound of the formula (I) of claim 1.
A pharmaceutical composition comprising a compound of the formula (T)

according to claim 1 as an active ingredient, together with a pharmacologically and
pharmaceutically acceptable carrier.
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20. A process forthepmpmﬁonofaodinpoundofﬂmfonnula(l)accordingmclaim
1, whereby

a) a ketone of the formula (1)

0O X

Ra(l)

wherein R', R? and R are as defined in formula (I) of claim 1, and X s a leaving
group, is reacted with an organometallic reagent of the formula (j) or (k)

A
M @ or Bl &)

10 M

wherein A and B are as defined in formula (I) of claim l.mdMﬁameMm;
lndwhereinthcructionisdpﬁohaﬂyperfomedinthepmunceofasolvent.givinga .

compound of the formula (h)
18
A B
OH
R! R; (h)
N -
"f

wherein A, B, R!, R and R are as defined in formula (T) of claim 1, and wherein R1
also may be tert-butoxycarboayl.;
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b) thecompoundoftbefomuln(h)isdeliydmpd.givinj & compound of the formula (I) of

claim 1.

21. A compound of the formula

A B
OH
re—{ A ()
(D
L.

10 wherein A, B, R? and R are as defined in formula (T) of claim 1.

22, A compound of the formula (h) according to step &) of claim 20, wherein

5 Ais
R
N
|!‘9
z'l
wherein R® and R® are both an ethyl group, and Z' andd Z2 are as defined in claim 1.
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23. A compound according to claim 22, which compound is any of

PCTI/SESTI02050

1]



'WO 9871827 . PCT/SE97A2050
124

24. A method for the treatment of pain, whereby an effective amount of a compound
of the formnia (I) according to claim 1 is administered to a subject in need of pain
management.

10
25. A method for the treatment of gastrointestinal disorders, whereby an effective amount
of a compound of the formula (I) according to claim 1, is administered to a subject
suffering from said gastrointestinal disorder.

15
26. A method for the treatment of spinal injuries, whereby aa effective amount of
compound of the formula (T) according to claim 1, is administered to a subject
suffering from said spinal injury.

P
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TUS9N/27350
WO 99/13806 PCT

4-{ARYL(PIPERIDIN-4-YL)] AMINOBENZAMIDES WHICH BIND TO THE DELTA~OFIOID RECHPTOR

The present invention relates to delta-opioid receptor agonista/antagonists.
More particularly, the present invention relates to
4-{aryk(piperidin-4-yl)jaminobenzamides which are delta-opioid receptor agonists usefiul
5 asanalgesics.

BACKGROUND OF THE INVENTION

WO09723466 to Plobeck N. et al., discloses compounds (approximately) of the
formula:

10  which are mu-opioid antagonists.
WO09636620 to Dondio G.. discloses compounds (most relevantly) of the
formula:



WO 99/33806 PCT/US9R/27350

b
R&/ R

N
P ahh
R R

which are delta-opioid agonists/antagonists.
W09710230 to Dondio G. et al., discloses compounds (most relevantly) of the
formula:

which are delta-opicid, kappa-opicid and mu-opioid receptor agonists/antagonists.
W09315062 to Chang K. et al., discloses compounds (spproximately) of the
formula:
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which are delts-opioid and mu-opioid receptor agonists.

It is an object of the present invention to provide delta-opioid receptor agonists
as analgesics. '

It is another object of the present invention to provide delta-opioid receptor
selective agonists as analgesics having reduced side-effects.

It is another object of the present invention to provide delta-opioid receptor
agoniste/antagonists as immunosuppressants, antiinflammatory agents, agents for the
treatment of mental illness, medicaments for drug and alcoho! abuse, agents for tresting
gastritis and diarrhea, cardiovascular agents, and agents for the treatment of respiratory
diseases.

It is another object of the present invention to provide delta-opioid receptor
selective agonists/antagonists-as immunosuppressants, antiinflammatory agents, agents
for the treatment of mental illness, medicaments for drug and sicohol abuse, agents for
treating gastritis and diarrhea, cardiovascular agents, and agents for the treatment of
respiratory diseases, having reduced side-effects. .

SUMMARY OF THE INVENTION

There are provided by the present invention delta-opioid receptor
agonists/antagonists of the general formula:
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a

[ R

: |

R 03 __N\N/O\
RS

R%.q r

where
Ar is phenyl, 1-naphthyl or 2-naphthyl, each optionally substituted with 1 to 3 R”;

R’ and R? are independently selected from the group consisting of hydrogen, C,.salkyl;
phenyl, optionally mono-, di-, or tri-substituted with halo, C,alkyl, C,.calkoxy or
trifiuoromethyl; or benxyl, optionally mono-, di-, or tri-substituted with halo,
Craalkyl, Cealkoxy or trifluoromethyl, or alternatively, R' and R? are taken
together with their N of attachment to form a ring which is selected from the group
consisting of pyrrolidinyl, morpholinyl, piperidinyl and hexamethyleneiminyl, each
said ring optionally substituted with | to 4 methyl groups;

R®, R* and R’ are independently selected from hydrogen and C).salkyl;

R® is sclected from the group consisting of hydrogen: Cy.salkyl; C.ecycloalkylCraalkyl,
Csealkenyl; Cy.salkoxyCi.alkyl; 4-Ciealkyl-4,5-dihydro-5-oxo-1H-tretrazol-1-
yICyealkyl; thien-2-yiC, salkyt; thien-3-yiCy.salkyl; furan-2-yiC,salkyl; furan-3-yiCy.
alkyl; pyrrol-2-ylC,4alkyl; pyrrol-3-yiC,.alkyl; pyridin-2-yiC,..alkyl; pyridin-3-yiC,.
aalkyl; pyridin-4-yiCialkyl; pyrazinylC,alkyl; pyrimidin-2-ylCi.alkyl; pyrimidin-4-
yiCs.aalkyl: pyrimidin-5-yiCy.alkyl; thiszol-2-yICysalkyl; thiszol-4-yiCy ealkyl;
thiazol-5-yiC allyl; oxaz0h-2-yICy.slkyl oxazol4-yiC,..alky; oxazol-5-yiC.alkyl

4
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and phenyiC,.alkyl, where the foregoing thienyl, furanyl, pyrrolyt, thiazoly} and
oxazolyl are optionlly mono-, di-, or tri-substituted with a non-fused R’ and the
foregoing pyridinyl, pyrazinyl, pyrimidinyl and phenyl is optionally mono-, di-, or tri-
substituted with R”;

R’ is independently selected from the group consisting of kydraxy, halo, Ci.salkyl,
Ciaslkoxy, Cratcyl, Ciaacyloxy, cyano, amino, Cisacylamino, Cysalkylamino,
di(Cysalkylamino, C.aalkyithio, Ci.salkylsulfonyl, triflucromethyl and
trifluoromethoxy, and two R’ can together form a single fused moiety selected from
the groupconsisting of (CHa).s- and -O(CH,),20- attached to adjacent carbon
atoms of Ar; and :

R® is independently selected from the group consisting of halo, C,.¢alkyl, C,.calkoxy and
trifluoromethyl.

As delta-opioid receptor agonists, such compounds are useful as analgesics. Depending
on their agonist/antagonist effect, such compounds may also be usefisl
immunosuppressants, antiiinflammantory agents, agents for treatment of mental illness,
medicaments for drug and alcohol abuse, agents for treating gastritis and diarrhea,
cardiovascular agents, and agents for the treatment of respiratory diseases. .

DETAILED DESCRIPTION OF THE INVENTION

The core structure of the compounds of the present invention can be made in a
two step process. This process must be modified as required by the strategy employed to
obtain the various substituents. In a first strategy, the starting materials are substituted
as desired with the final substituents and, where the substituents or their protected forms
are stable to the reaction conditions, the core structure may be subsequently made by the
two step process. In a second strategy, the final core structure is obtained and, where
the core structure is stable to the modifying reaction conditions, the substituents are
modified as desired. Variations might include modifying the substituents on intermdiates
or replacing precursor substituents on the finished core structure.

5
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Scheme A generally describes the manufacture of the compounds of the present
invention. The first step of Scheme A is a reductive alkylation of piperidone Al and
amine A2 to produce N-aryl-piperidineamine A3. The reductive alkylation is carried out
by combining the ketone Al, smine A2, and an appropriate solvent/reducing sgent
combination to form a reaction mixture which is cooled or heated as necessary. Suitable
solvent/reducing agent combinations include 1,2-dichloroethane or
acetonitrile/NaBH(OAc), + acid catalyst; methanol/NaBH;CN + acid catalyst; methanol
or ethanol or isopropanol/NaBH,; or alcoholic solvent/H; + noble metal catalyst. The
use of the 1,2-dichloroethane or acetonitrile/NaBH(OAc); + acid catalyst combination is
further described by Abdel-Magid, A. F., et al., J. Org.Chem., Vol. 61, pp 3849-3862
(1996). In the second step of Scheme A, the N-aryl-piperidineamine A3 is reacted with
a bromo, iodo or triflucromethanesulfonyloxy substituted benzamide A4 in the presence
of a pafladium catalyst, phosphine ligand and base to give the (N-aryl,
N-piperidin-4-yl)aminobenzamide. Preferred palladium catalysts include PdCl, +
phosphine ligand, tris(dibenzylideneacetone)dipalladium(0) which is Pdx(dba), +
phosphine ligand, Pd(OAc); + phosphine ligand and Pd(PhyP)(0). Suitable phosphine,
ligands include BINAP and tri(o-tolyl phosphine). Suitable bases include NaOtBu and
Cs;C0;. The reaction of the second step is an arylation further described by Buchwald,
S. L., J. Org. Chem., Vol. 61, p 1133 (1996). The manufacture of the various starting
materials for Scheme A is well within the skill of persons versed in this art.

SCHEME A
o)
R3
+ R1n-3 _N\ e ——————
RE N O R NH;
|
R®

Al A2
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Preferred Ar is phenyl.

Preferred R! and R? are independently selected from the group consisting of
hydrogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, i-butyl, phenyl,
p-chlorophenyl, p-flucrophenyl, p-methyiphenyl, p-trifluoromethyiphenyl, benzyl,
p-chiorobenzyl, p-fluorobenzyl, p-methylbenzyl and p-trifiuoromethylbenzyl, or
alternatively, preferred R' and R? are taken together with their N of attechment to form
a ring which is selected from the group consisting of pyrrolidinyl and piperidinyl.

Preferred R?, R* and R’ are independently selected from hydrogen, methyl, ethyl,
n-propyl, i-propyl and tbutyl.

Preferred R° are selected from the group consisting of hydrogen, methyl, ethyl,
n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, cyclopropylmethyl, ethenyl, allyl,
methoxymethyl, benzyl, p-chlorobenzyl, p-fluorobenzyl, p-methylbenzyl,

7
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p-trifivoromethylbenzyl, p-aminobenzyl, thien-2-ylCH2CHy-, thien-3-yICH.CHy-,
pyridin-3-yICH,CHz-, pyridin-4-ylCH;CHy-, thiazol-2-yICH,CH;- and phenylCH,CHy-,
any of which may be R” substituted as taught above. It is a prefierred embodiment of R®,
that where it contains a phenyl or heteroaromatic group, that the moiety linking the

S  phenyl or heteroaromatic group to the piperidinyl moiety be at least two carbon atoms
long. Thus this linking moiety might be ethyl or propyl which is beta substituted with
the phenyl or heteroaromatic group, or propyl, which is gamma substituted.

Preforred R’ are independently selected from the group consisting of hydroxy,

chioro, bromo, fluoro, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl,

10  methoxy, ethoxy, formyl, acyl, acetoxy, cyano, amino, methylumdo,muhylmm.
N,N-dimethylamino, methyithio, methyisulfonyl, trifluoromethoxy and trifluoromethyl,
and preferred moieties where two R’ together form a single moiety are selected from the
group consisting of propylene, butyiene and -OCH;0O-.

Preferred R® are independently selected from the group consisting of chloro,

15  bromo, fluoro, methyl, ethyl, n-propyl, i-propyl, t-butyl, methoxy, ethoxy and
trifluoromethyl.

Preferred compounds of the present invention have the general structure:

R
R’m—(l.,ﬂ

R®

R

where R', R?, R*, R® and R’ are dependently selected from the groups consisting of:
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Cpdé¢ R’ R* R' R? amide R’
subst.
Pl none -CH,CH=CH; -CH,CH, -CH.CH, 4 H
P2 none <CH,~ -CH,CH; -CH:CH; 4 H
P3 30H -CH,CH=CH; -CHCH: -CH,.CH; 4 H
P4 3-OH -CH2'< CHCH; -CH.CH; 4 H
P5 3-0H -CH; -CHCHy -CHLCH; 4 H
P6  3-OH -CH,CH, -CH,CH; -CH.CH, 4 H
P7 3-OH -CH,CH,Ph "-CH,CH; -CH.CH, 4 H
P8 3-0H -CH, “CH, -nGHy 4 H
P9  3-OH -CHCH; 1CH, -nCsH, 4 H
PI0 3-OH -CH,CH,Ph GH; -nGH, 4 H
PIl  3-0H -CH, CH, -nCHy, 4 H
P12 3-OH -CH;CH, “«CH, -nCH, 4 H
P13  3-OH -CH;CH;Ph CHy -nCHy 4 H
P14  none -CH, CHy, -oCH, 4 H
P15  none -CH.CH, -nCHy, -nCH, 4 H
P16 none -CH,CH,Ph -CH, -nCH, 4 H
P17  3F -CH, CHy -oCH, 4 H
P18 3-F -CHCH, +CHy, -nCH, 4 H
P19 3-F -CH.CH,Ph «CH -oCH, 4 H
P20 3-OCH, -CH, wCHy, oCH, 4 H
P21  3-OCH, ~CH,CH, CH, -nCH, 4 H
P22 3-0CH, -nCiHy -nCHy, -nCHy, 4 H
P23  3.4-0CH0- -nCoHy -CH,CH, -CH,.CH, 4 H
P24  34-OCH.0- ~nCyH,y -aCH;, -aGH, 4 H
P25 34-OCH)O- ~nCaH,y 2CHy, 2GH; 4 H
P26  3,4-OCH;0- -nCH, CHy, -nCH, 4 H
P27  3-N(CH;): -nC;H;y -CH.CH, -CH.CH; 4 H
P28 3-N(CH;)2 -nCyH, =-nCsH, ~-nC3H, 4 H
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P29
P30
P31
P32
Pi3

P35
P36
P37
P38
P39

P41
P42
P43

P45

P47
P4S
P49
P50
P51
P52
Ps3
PS4
PS5
P56
PS7
PS8
PS9

3-N(CH:),
3-N(CH,)
4F
4F
4F
4F
2-F
2-F
2F
2-F

3-Cl, 4-0CH,

. 3-C1, 4-OCH,

3-Cl, 4-OCH,
3-Cl, 4-OCH;
3-CFs

3-CF:

3-CF|

3-CF:|

3-OCH,, 5-OCH,
3-OCH,, 5-OCH,
3-0CH,, S-OCH,
3-OCH,, 5-OCH,

-nCiH,
-nCyH,
-nCyHy
-nCsHy
-nCHy
-nCy;Hy

-nCyH;
-G,
-nCyH,

-nCyHy
-nGyH,
-nCyH,
-nGHy
-nCyHy
-nCHy
-nCH,
-nCaHy
-nCyH;
-nCH,
-nC;H;

-nC3Hy
-nCyHy
-nC3H;
-nC;H;

-IIC;H'I
-nGH,

10
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Pé6l 2-CH,, 3-CH,

P62 2-CH,, 3-CH,

P63 3-0CF;

P64 3-0CFH

P65 3-OCF,

P66 3-OCF,

P67 3-8CH,

P68  3-SCH,

P69 3-SCH,

P70 3-SCH,

P71 none

P72 none

| J £ none

P74 none

P?7S 3-OCH,

P76 3-0OCH,

P77 3-OCH,

P78 3-OCH,

P79 none

P80  none

P81 none

P82 none

P83 none

P84 none

P85S  none

P86  none

P87 * 23-
CH=CHCH=CH-

P88 * 23-
CH=CHCH=CH-

P89  3.4(CHy)r

P90 3.4(CH))-

-nC3Hy
-CH,Ph

-nC,H;
-CH;CH;

«CHa)s-

-CH,CH,

-nCH,

~CH:CH,
-nCxH;

-CH,CH,

2CyH>

-CH;CH,
-nGsH,

%:NEENE:EGE

ci-Me
ci-Me

ci-Me

X

\C
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B

P95

P100
Pl101

~P102
P103
P104

P105
P106

P107

34-CH,CH,.CHy -nGiH,
3,4-CH,CH,.CHy- -nGH,

m-F

5

544889445844

S

~CH,CH;

~CHLCH;

-nCyHy

-CH;CH,

-aCyHy

PCT/USIV2T3S0
-CH,CH, H
-nCsH H
-CH,CH,s H
-CH,CH, H
~CH,CH, ci-Me
-CH.CH, H
-nC;Hy H
-CH,CH, tr-Me
-CH.CH, H
-nC;H; H
-CH,CH, c-Me
-CH,CH, H
-nC;H, "H
~nC3H, tr-Me
-CHCH, H
-nCsHy H
-nCyH, c-Me
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P108 none . SCFs -CHCH; -CHLCH; 4 H
P10 mCH, SCF: CH, CH,.CH; 4 H

10

15

20

25

PI110 2, 3-oCH, sﬂ’: -CHa -nCsHy 4 H

* Ar = naphthyl is depicted as R’ for convenience

The compounds of the present invention may be used to treat mild to moderately
severe pain in warm-blooded animals, such as, humans by administration of an
analgesically effective dose. The dosage range would be from about 1 to 3000 mg, in
particular about 10 to 1000 mg or about 25 to 500 mg, of active ingredient 1 to 4 times
per day for an average (70 kg) human although it is apparent that activity of individual
compounds of the invention will vary as will the pain being treated. In regards to the
use of these compounds as immunosuppressants, antiinflammatory agents, agents for the
treatment of mental iliness, medicaments for drug and alcohol abuse, agents for treating
gastritis and diarrhea, cardiovascular agents, and agents for the treatment of respirstory
diseases, a therapeutically effective dose can be determined by persons skilled in the art
by use of established animal models. Such dosage would likely fall in the range of from
about 1 to 3000 mg of active ingredient 1 to 4 times per day for an average (70 kg)
human. Pharmaceutical compositions of the invention comprise the formula (1)
compounds as defined above, particularly in admixture with a pharmaceutically-
acceptable carrier. )

To prepare the pharmaceutical compositions of this invention, one or more
compounds of the invention or salt thereof as the active ingredient, is intimately admixed
with s pharmaceutical carrier according to conventional pharmaceutical compounding
techniques, which carrier may take a wide variety of forms depending of the form of
preparation desired for administration, e.g., oral or parenteral such as intramuscular, In
preparing the compasitions in oral dossge form, any of the usua! pharmaceutical media
may be employed. Thus, for liquid oral preparations, such as for example, suspensions,
elixira and solutions, suitable carriers and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents and the like; for solid oral preparations

13
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such as, for example, powders, capsules and tablets, suitable carriers and additives
include starches, sugars, diluents, granuleting agents, lubricants, binders, disintegrating
agents and the like. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. If desired, tablets may be mugar coated
or enteric coated by standard techniques. For parentenals, the carrier will usually
comprise sterile water, through other ingredients, for example, for purposes such as
aiding solubility or for preservgtion, may be included. Injectable suspensions may also
be prepared, in which case appropriate liquid cariers, suspending agents and the like
may be employed. The pharmaceutical compositions herein will contain, per dosage
unit, e.g., tablet, capsule, powder, injection, teaspoonful and the like, an amount of the
active ingredient necessary to deliver an effective dose as described above.

The pharmaceutically acceptable salts referred to above generally take a form in
which the nitrogen of the piperidinyl ring is protonated with an inorganic or organic
acid. Representative organic or inorganic acids include hydrochloric, hydrobromic,
hydroiodic, perchloric, sulfuric, nitric, phosphoric, acetic, propionic, glycaolic, lactic,
succinic, maleic, fumaric, malic, tartaric, citric, benzoic, mandelic, methanesulfonic,
hydroxyethanesulfonic, benezenesulfonic, oxalic, pamoic, 2-naphthalenesulfonic,
p-toluenesulfonic, cyclohexanesulfamic, salicylic or saccharic.

The following examples are offered by way of illustration and not by way of

" limitation.

EXAMPLES
Procedure A

N-(3-Methoxyphenyl)-1-propyl-4-piperidinamine, I1. A solution of 4.5 mL
(30 mmol) of N-propyl-4-piperidone, 3.4 mL (30 mmol) of m-anisidine, and 1.7 mL
(30mmol) of glacial acetic acid was stirred in 120 mL of 1,2-dichloroethane (DCE) and
9.49 g (45 mmol) of sodium triacetoxyborohydride was added. The solution was stirred
at 25°C for 3h. The solution was washed with NaHCO, solution and brine. It was dried
and the solvent was evaporated. The m-gnisidine excess was distilled off in a Kugelrohr

14
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at 100°C /0.05 Torr. There was obtained 3.5 g (47% yield) of _
N-(3-methoxyphenyl)-1-propyl-4-piperidinamine as a solid. MS m/z = 249 (M '+ H).
300 MHz !H NMR (CDCl) 5 7.1 (1. 1H); 6.15-6.35 (m, 3H); 3.75 (s, 3H); 3.25 (m,

1H); 2.9 (m, 2H); 2.3 (m, 2H); 2.15 (m, 4H): 1.5 (m, 4H); 0.9 (t, 3H). Anal calcd. for
CuHauN:0: C, 72.54; H, 9.74; N, 11.28. Found: C, 72.55.H, 9.51; N, 11.21.

Example 1

N,N-Diethyl-4-[3-methoxyphenyi(1-propylpiperidin-4-y)amino]benzamide
Fumarate [1:1], Cl. A solution of 3.5 g (14.1 mmol) of N-(3-methoxyphenyl)-1-
propyl-4-piperidinamine, 3.61 g (14.1 mmol) of N ,N-diethyl-4-bromobenzamide, 129
mg (0.141 mmol) tris(dibenzylidenescetone)-dipalladium(0) (Pdxdba;), 263 mg (0.423
mmol) of (R)~(+)-2.2'-bis(diphenylphosphino)-1, I'-binapthyl (+ BINAP) and 1.89 g
(19.7 mmol) of sodium z-butoxide in 25 mL of dry toluene was heated at 110°C under
Ar in a pressure vessel for 16 h. The mixture was cooled and partitioned between
CH,CL and H20. The organic layer was washed with brine, dried (K;CO,) and the
solvent was evaporated. The residue was chromatographed on a Biotage Flash 75 unit
using CH;Cl;:MeOH:NH,OH, 92:8:0.8 as eluent. There was obtained 3.2 g (53% yield)
of N,N-diethyl-4-[3-methoxyphenyl( I-propylpiperidin-4-yl)amino]benzamide as a solid.
A fumarate salt was prepared out of 2-PrOH: mp 168-169°C. MS m/z = 424 (M + H).

300 MHz 'H NMR (DMSO-4) 5 7.3 (¢, 1H); 7.2 (d, 2H); 6.8 (d, 1H); 6.6 (m, 4H); 6.5
(% 2H); 4.0 (m, 1H); 3.75 (s, 3H); 3.3 (q, 4H); 3.1 (d, 2H); 2.4 (m, 4H); 1.9 (d, 2H); 1.4
(m, 4H); 1.1 (t, 6H); 0.8 (t, 3H). Anal caled. for CasHmNyO20CHO4: C. 66.77; H,
7.65; N, 7.78. Found: C, 66.69; H, 7.76; N, 7.68.

Example 2

N,N-Diethyl-4-{3-hydroxyphenyl(1-propylpiperidin-4-yl)amino]benzamide
Oxalate Hydrate [1.0:0.5:0.25]. C2. A solution of 1.24 g (2.93 mmol) of N,N-
diethyl-4-[3-methoxyphenyl(1 -propylpiperidin-4-yl)amino]benzamide, C1, in S mL of
CH.Cl, was cooled to -60°C under Ar and a solution of 17.58 mL (17.58 mmol) of 1.0
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M BBr; in CH,Cl; was added dropwise. The temperature was allowed to rise to 25°C
and the mixture was stirred for 18 h. It was partitioned between NaHCO, solution and
25% EtOH in CH,ChL. The organic layer was dried (N22SO,) and the solvent
evaporated. The residue was was heated under reflux in 100 mL of saturated NaHCO,
solution. The solution was cooled and extracted with CHaCla. The sohution was dried
(NeaSO.) and concentrated to give 1.1 g (92% yield) of N,N-disthyl-4-[3-
hydroxyphenyl(1-propylipiperidin-4-yl)amino}benzamide as & gum. An oxalate salt was .
prepared in CH;CN, mp 196-197°C. MS avz = 410 (M + H). 300 MHz 'H NMR
(DMSO0-dg) 8 7.2(m, 3H); 6.6 (m, 3H); 6.5(d, 1H); 6.4(s, 1H); 4.1(m, 1H); 3.3(q, 4H);
3.2 (m, 2H); .2.6 (m, 4H); 2.1 (d, 2H); 1.5 (m, 4H); 1.1 (t, 6H); 0.8 (1, 3H). Ana! caled.
for CasHysN10200.5 C;H20,00.25 H;0: C, 68.03; H, 8.01; N, 9.15; H;0, 0.98. Found:
C,67.73.H, 7.73; N, 9.11; H;0, 0.46.

Example 3

N,N-Dicthyl-4-[phenyl(1-propylpiperidin-4-yl)amino]benzamide Fomarate[1:1),
C3. Following the protocol of Procedure A and employing aniline in place of m-
anisidine, N-phenyl-1-propyl-4-piperidinamine was obtsined as a solid: mp 71-72°C.
MS m/z = 217 (M "+ H). 300 MHz 'H NMR (CDCl) & 7.1 (t, 2H); 6.65-6.5 (m, 3H);
3.5 (s, 1H); 3.25 (m, 1H); 3.3 (m, 1H) 2.9 (m, 2H); 2.3 (m. ZH); 2.15 (m, 4H); 1.5 (m,
4H); 0.9 (t, IH).

Then, following the procedure of Example 1 and employing N-phenyl-1-propy}-
4-piperidinamine in place of N-(3-methoxyphenyl)- [ -propyl-4-piperidinamine, N,N-
diethyl-4-{phenyl( 1-propylpiperidin-4-yl)amino]benzamide fumarate was obtained as the
product: mp 152-154°C. MS mz = 394 (M + H). 300 MHz 'H NMR (DMSO-k) 5
7.45 (t, 2H); 7.3(t, IH); 7.2 (d. 2H); 7.05 (d, 2H). 6.55 (d, 2H); 6.5 (s, 2H); 4.0 (m,
1H); 3.3 (q. 4H); 3.1 (d, 2H); 2.4 (m, 4H); 1.9 (d, 2H); 1.4 (m, 4H); 1.1 (¢, 6H); 0.8 (¢,
3H).
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Example 4

N-Methyl-N-phenyl-3-[phenyl(1-propylpiperidin-4-yaminojbenzamide
Fomarate][1:1.4], C4. Following the procedure of Example 1 and employing N-
phenyl-1-propyl-4-piperidinamine in place of N~(3-methoxyphenyl)-1-propyi-4-
piperidinamine and 3-bromo-N-methylbenzanilide in place of N,N-diethyl-4-
bromobenzamide, N,N-diethyl-4-{ phenyl(1-propylpiperidin4-yaminoJbenzamide
fumarate [1:1.5] was obtained s the product: mp 190-191°C. MS mv/z = 428 (M + H).
300 MHz "H NMR (DMSO-ds) § 7.35 (¢, 4H); 7.2-6.9 (m, 4H) 6.55 (1, 2H); 6.5 (a,
2HY); 3.85 (m, 1H); 3.3 (s, 3H); 2.9 (d. 2H); 2.4 (¢, 2H); 2.2 (d, 2H); 1.6 (d, 2H); 1.4 (m,
2H): 1.1 (m, ZH); 0.8 (t, 3H). -

Procedure B
Following: the protocol of Procedure A and employing the appropriate aryl amine in
place of m-anisidine and the requisite N-substituted piperidine in place of N-
propylpiperidine, the following N-aryl-1-substituted-4-piperidinamines, 12 - 110, were
prepared:
Ar,

P Sl N
RTM NH

®

where R® and R? are dependently selected from the groups consisting of:
Cpd# R-Ar R¢ MS m/z (M'+ H)
11 3-CH,0-Ph 1-Propyl 249

17



WO 99/33806 PCTNU89827350

12 3-Cl-Ph 1-Propyl 253
3 2-CH;0-Ph 1-Propyl 249
4 I-Naphthyl 1-Propyl 269
IS Ph Methyl 191
| (] 3-CHxO-Ph Methyl 221
17 3-F-Ph Methyl 209
I8 Ph Ethyl 205
9 3-F-Ph ) Ethy} 223
110 Ph Benzyl 267
Example §

Following the procedure of Example | and employing the sppropriate N-aryl-4-
piperidinamine in place of N-(3-methoxyphenyl)-1-propyl-4-piperidinamine and the
requisite 4-bromobenzamide in place of N,N-diethyl-4-bromobenzamide, the following
compounds C5 - C4S were obtuined:

where R, R?, R® and R™-Ar are dependently selected from the groups consisting of:
Cpd# R"Ar R R R MS  Isofn

CS  3-ClPh I-Propyl  Ethyl Ethyl 428 A

18
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C6  3-C-Ph
C7  2-CH;O-Ph
Cs 1-Naphthyl
C9  1-Naphthyl
Ci0 Ph
Cll Ph
Cl2 rh
Cl3 Ph
Cl4 Ph
Cl1S Ph
Cl6 Ph
C17  3-CH;0-Ph
Ci8  3-CH,O-Ph
C19  3-CH,0-Ph
C20  3-CH;O-Ph
C21  3-CH,O-Ph
C22  3-CH,0-Ph
C23  3-CH;O-Ph
C24 3-F-Ph
C25 3-F-Ph
C26 3-F-Ph
C27 3-F-Ph
C28 3-F-Ph
Cc29 3-F-Ph
C30 3-F-Ph
C31 Ph
C32 Ph
C33 Ph
C34 Ph
C35 Ph
C36 Ph
€37 Ph

1-Propyl
1-Propyl
1-Propyl
1-Propyl

Mothyi
Methyl
Methyl
Methyl

Methyl
Methyl
Methyl
Methyl
Methyl
Methyl
Methy!
Methyl
Methyl
Methy!
Methyl
Methyl
Methyi
Methyl
Methyl
Methyl
Ethyl

Ethyl

Ethyl

Ethyl

Ethyl

<(CHa)e:
Ethyl Ethy!
Ethyl Ethyl
{CHa)w
Ethyl Ethyl
I-Propyl  [-Propyl
Methyl Ethyl
2-Propyl  2-Propyl
«(CHa)r-0-(CH)-
~{CHo)s-
. «(CHal~
Ethyl Ethyl
1-Propyl 1-Propy!
Methyl Ethyl
2-Propyl  2-Propyl
{CH)2-0-(CHa)r-
~(CHa)s-
~(CHa)-
Ethyl Ethyl
1-Propyl  1-Propyl
Methyl Ethyl
2-Propyl  2-Propyl
«(CHy)-0-(CHa)>-
«(CHa)s-
«(CHa)v
Ethyl Ethyl
1-Propyl  1-Propyl
Methyl Ethyl
2-Propyl  2-Propyl
«(CHa);-0-(CHa)r-
«(CHa)-

«(CHa).-
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426
424
416
456

394
352
394
380
378
364
396
424
382
424
410

394
384
412
370
412
398
396
382
380

366

394

392
378

HWWUNWGUWU?UWWWUHWUWUUUUUUUHU>>>>

\"eM



10 .

15

WO 99/33806 PFCT/USSE/27350

C38  3-F-Ph Ethyl Ethyl Ethyl 98 B
C39  3-F-Ph Ethyl I-Propyl 1-Propyl 426 B
C40  3-F-Ph - Ethyl Methyl  Bthyl 34 B
CMl  3-F-Ph Ethyt 2Propyl 2Propyl 426 B
C42 3-F-Ph Ethyl {CH)-O(CH) 412 B
C43  3FPh Ethyl (CHy)s- 410 B
C44  3-F-Ph Ethyl {CH)e 396 B
CAS Ph Benzyl  Ethyl Ethyl 42 A

Isolation, Method A: chromatography on SiO; with CH/Ch \ MeOH \ NH,OH;
95\5\05.

Method B: Reverse phase HPLC on YMC J' sphere HBO (20/80 MeCN/0.1% aq. TFA
to 90/10 MeCN/0.1% aq. TFA)

Eumplc 6

N N-Diethyl-4-[3-acetoxyphenyi(i-propylpiperidin-4-yi)amino]benzamide
Hydrochloride[1:1], C46. A solution of 0.96 g (2.3 mmol) of N,N-diethyl-4-{3-
hydroxyphenyl(1-propylpiperidin-4-yl)amino]benzamide was stirred in 20 mL of CHyCl
and 0.17 mL of acety! chloride was added. The mixture was stirred for 2 h.  The solvent
was ovaporated and the residué recrystallized from 2-PrOH to give 0.7g (62% yield) of
the title compound as a white crystalline solid: mp 218-219°C. MS mvz = 452 (M +
H). 300MHz 'H NMR (DMSO-c%) & 7.3 (d 2H); 7.2 (m, 1H):6.9 (d, 2H):6.7 (m;
ZH);4.1 (t, 3H); 3.6 (d, 2H); 3.4 (m, 4H); 2.8 (m, 4H); 2.4(m, 2H); 2.2(s, 3H) 2.1 (d,
ZH); 1.9 (m, 2H); 1.2 (t, 6H), 1.0 (t, 3H). Anal caled. for C1sH;N;OyoHCl: C, 66.45;
H, 7.45; N, 8.61. Found: C, 66.07; H, 7.83; N, 8.32.

Biological Testing

Delta- and l-nu-opioid receptor binding of the shove compounds was determined
according to the following procedures and the following resuits were obtained.

-
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1) High Throughput Screening Assay for Delta-Opioid Receptor Binding

Materinla: This is & receptor based screen to detect the competitive binding of test
compounds at the opioid delta receptor against the radioligand, ["H]bremazocins
(S.A.=25.5 Ci/mmol, Dupont/NEN, Cambridge, Massachusetts). The receptorisa
cloned human cDNA expressed in mammalian CHO cells. Membranes prepared from
these cells are purchased from Receptor Biclogy, Baltimore, MD. The reaction buffer is
composed as follows: HEPES (50 mM final), MgCIl-6H;0 (5 mM final), o-
phenanthroline (20 mg/l), aprotinin (10 mg/i), Pefabloc SC (250 mg/T), leupeptin (0.5
mg/l), pepstatin A (0.7 mg/l), trypsin inhibitor (25 mg/T), chymostatin (10 mg/1), pH =
7.2. Naloxone, 10 uM, is used to define non-specific binding. The assay employs
filtration to capture receptor and bound ligand.

Procedure: The receptor (membrane) preparation (28 ug protein) is allowed to incubate
with the opioid receptor radioligand ([*H]bremazocine, 2.4 nM) in 96-well plates until
equilibrium is reached (>2 hr). Following incubation with the mdioligand at 23°C, the
well contents are filtered onto 96-well Whatman GF/C filter plates using a Packard cell
harvester. Radioligand bound to the receptor also remains on the filter. The filters are
rinsed three times with 0.5 mL of physiological saline (0.9% NaCl) to remove any
unbound radioligand from the filters. Filters are dried and scintillation fluid is then
added to the filters which emits fight in proportion to the amount of radioactivity on the
filter which is determined using an Packard Topcount scintillation counter.

Principle; Unknown drugs included in the incubation which bind to the same receptor as
the radioligand will compete for the receptor and reduce the amount of radioligand
which binds to the receptor. This is detected as a decressed scintillation signal from that
particular incubation. The better an unknown competes for the receptor, the larger the
observed decrease in radioligand bound to the receptor; thus the assay is in the format of
an inhibition study. Data are reported as percent inhibition of control binding.

Results: The following compounds were tested with the following results.

Cpdt  HI@25uM Cpd# %1 @ 25 uM
cl 97 cli 101
c3 94 c12 95

2l
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c4 41
cs 102
C6 101
c? 100
cs 69
Co 103
Cl10 100
C20 98
c21 70
c2 89
(o x 9l
24 97
c25 100
C26 96
C27 97
c28 77
29 85
C30 85
(ox ]| 100
C32 100
C33 98

C13
Ci4
Cl15
Cl6
C17
Cis
C19
C34
35
C36
C37
s
C39

C40
C41
C42
C4a3
C44
C4a5
Ca6

PCT/USS%/27350

101

2% &

87
99
100

2) Manual Tissue Screening Assay for Delta- and Mu-Opioid Receptor Binding

A) Rst Brain 8-Opioid Receptor Binding Assay

Procedure: Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) are
killed by cervical dislocation, and their brains removed and placed immediately in ice
cold Tris HCI buffer (50 mM, pH 7.4). The forebrains are scparated from the
remainder of the brain by a coronal transection, beginning dorsally at the colliculi and
passing ventrally thM the midbrain-pontine junction. After dissection, the
forebrains are homogenized in Tris buffer in a Teflon“-glass homogenizer. The
homogenate is diluted to a concentration of | g of forebrain tissue per 100 mL Tris
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buffer and centrifuged at 39,000 X G for 10 min. The pellet is resuspended in the
same volume of Tris buffer with several brief pulses from a Polytron homogenizer.
This perticulate preparation is used for the 8-opioid binding assays. Following
incubation with the 5-selective peptide ligand "H]DPDPE at 25°C, the tube contents
filtered through Whatman GF/B filter shects on a Brandel cell harvester. The tubes
and filters are rinsed three times with 4 mL of 10 mM HEPES (pH?7.4), and the
radioactivity associated with the filter circles determined using Formula 989
scintillation fluid (New England Nuclear, Boston, MA) in a scintillation counter.
Analysis: The data are used to calculate either the % inhibition compared to control
binding (when only a single concentration of test compound is evaluated) or a K; value
(when a range of concentrations is tested).
% inhibition is calculated as: 1-(test compound dpm-nonspecific dpm)/(total dpm-
nonspecific dpm)*100 '
K values are calculated using the LIGAND (Munson, P.J. and Rodbard, D., Anal.
Biochem. 107: 220-239, 1980) dats analysis program.

B) Rat Brain u-Opioid Receptor Binding Assay

'Procedure: Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) are

killed by cervical dislocation, and their brains removed and placed immediately in ice
cold Tris HCI buffer (50 mM, pH 7.4). The forebrains are separated from the
remainder of the brain by a coronal transection, beginning dorsally at the colliculi and
passing ventrally through the midbrain-pontine junction. After dissection, the
forebrains are homogenized in Tris buffer in a Teflon“-glass homogenizer. The
homogenate is diluted to a concentration of 1 g of forebrain tissue per 100 mL Tris
buffer and centrifuged at 39,000 X G for 10 min. The pellet is resuspended in the
same volume of Tris buffer with several brief pulses from a Polytron homogenizer.
This particulate preparation is used for the y-opioid binding assays. Follawing
incubation with the m- selective peptide ligand ["HJDAMGO at 25°C, the tube
contents are filtered through Whatman GF/B filter sheets on a Brandel cell harvester.
The tubes and filters are rinsed three times with 4 mL of 10 mM HEPES (pH?7.4), and
the radioactivity associated with the filter circles determined using Formuia 989
scintillation fluid (New England Nuclear, Boston, MA) in a scintillation counter.

-

23

R i



10

15

30

WO 99733806 PCT/USS8/27350

Analysis: The data are used to caiculate either the % inhibition compared to control
binding (when only a single concentration of test compound is evaluated) or a K; value
(when a range of concentrations is tested).
% inhibition is calculated as; 1-(test compound dpm-nonspecific dpm)/(total dpm-
nonspecific dpm)* 100

K; values are calculated using the LIGAND (Munson, P.J. and Rodbard, D., Anal.
Biochem. 107: 220-239, 1580) dats analysis program.
Remlts: N,N-Diethyl-4-[phenyl(1-propylpiperidin-4-yllamino]benzamide fumarate,
CA, exhibited a K; of 25 nM in binding to the 8-opioid receptor and a K, of 153 nM in
binding to the p-opioid receptor. N.N-Diethyl-4-{3-hydroxyphenyl(1-propylpiperidin-
4-yl)aminoJbenzamide fumarate, C2, exhibited a K; of 0.83 nM in binding to the 3-
opioid receptor and a K; of 2,762 nM in binding to the jt-opioid receptor.

The activity of compounds of the invention as analgesics may be demonstrated
by the mouse acetylcholine-bromide induced constriction assay as described below:

C)  Mouse Acetyicholine Bromide-Induced Abdominal Constriction Assay
Procedure: The mouse acetyicholine-induced abdominal constiction assay, as
described by Collier et al. in Brii. J. Pharmacol. Chem. Ther., 32: 295-310, 1968, with
minor modifications was used to assess analgesic potency of the compounds of formula
(I). The test drugs or appropriate vehicles were administered orally (p.o.) and 30

__ minutes later the animal received an intraperitones! (L.p.) injection of 5.5 mg/kg
_ acetyléholine bromide (Matheson, Colemen and Bell, East Rutherford, NJ). The mice
. were then placed in groups of three into giass bell jars and observed for a ten minute

obaervation period for the occurrence of an abdomina! constriction response (defined
as a wave of constriction and elongation passing caudslly along the abdominal wall,
accompanied by a twisting of the trunk and followed by extension of the hind limba).
The percent inhibition of this response to a nociceptive stimulus (equated to %
analgesia) was calculated as follows: The % inhibition of response, i.e., % analgesia is
equal to the difference between the No. of control animal responses and the No. of
drug-treated animal responses times 100 divided by the No. of control animals
responding.

Results; N N-Diethyl-4-[phenyl(1-propylpiperidin-4-yl)aminojbenzamide fumarate,
CA, exhibited an EDs, of 4.2 pmol/kg in this assay.
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WHAT IS CLAIMED IS: _
1. A compound which binds to the deita-opioid receptor of the general formuia:
R!
/

\.

where

Ar is phenyl, 1-naphthyl or 2-naphthyl, each optionally substituted with 1 to 3 R”

R! and R? are independently selected from the group consisting of hydrogen, Ci.ealkyl;
phenyl, optionally mono-, di-, or tri-substituted with halo, Cy.alkyl, C.salkoxy or
trifluoromethyl; or benzyl, optionally mono-, di-, or tri-substituted with halo,
Crealkyl, Cylkoxy or triflucromethyl, or altematively, R' end R? are taken
together with their N of attachment to form a ring which is selected from the group
consisting of pyrrolidinyl, t_n_orpholinyl. piperidinyl and hexamethyleneiminyl, esch
said ring optionally substituted with 1 to 4 methyl groups;

R?, R* and R® are independently selected from hydrogen and Ci.alkyl;

R is selected from the group consisting of hydrogen: C, salkyl; Cs¢cycloalkylCi.salkyl,
Cssalkenyl; C,c2lkoxyC,.alkyl, 4-C,.alkyl-4,5-dihydro-5-oxo-1H-tretrazol-1-
yiCy.aalkyl; thien-2-yiCyalkyl; thien-3-ylCialkyl; furan-2-ylC\alkyl; furan-3-yiC,.
alkyt; pyrrol-2-yiC,alkyl; pyrrol-3-yiC;.alkyl, pyridin-2-yIC\.4aiky}; pyridin-3-yiC;.
alkyl; pyridin-4-ylC, alkyl; pyrazinylCi..alkyl; pyrimidin-2-yiC,alkyl; pyrimidin-4-
yiCualkyl; pyrimidin-5-ylCiualkyl; thiazol-2-ylC,..alkyl; thiazol-4-yIC, alkyl;
thiazol-5-yIC;4aliyl; oxazol-2-yiCyalkyl oxazol-4-yiC,.alkyl; oxazol-5-yiC).alkyl
and phenylcull'kyl. where the foregoing thienyl, furanyl, pyrrolyl, thiazolyl and
oxazoly! are optionlly mono-, di-, or tri-substituted with a non-fused R’ and the

25
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foregoing pyridinyl, pyrazinyl, pyrimidinyl and phenyl is optionally mono-, di-, or tri~
substituted with R’

R’ is independently selected from the group consisting of hydroxy, halo, C;.salkyl,
Cisalkoxy, Ciaacyl, Ciaacyloxy, cyano, amino, Cisacylamine, Cyaalkylamino,
di{C1alkyl)amino, C)qalkyithio, C;alkylsulfonyl, triftuoromethyl and
trifluoromethoxy, and two R? can together form a single moiety selected from the
group consisting of -(CHa)s.s- and -O(CH;),20- attached to adjacent carbon atoms
of Ar; and

R'is independently selected from the group consisting of halo, Cr.alkyl, Cy.ealkoxy
2.  The compound of claim | wherein Ar is phenyl.

3.  The compound of claim | wherein R’ and R? are independently selected from
the group consisting of hydrogen, methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl,
i-butyl, phenyl, p-chiorophenyl, p-flucrophenyl, p-methyiphenyl,
p-triftuoromethyiphenyl, benzyl, p-chlorobenzyl, p-fluorobenzyl, p-methylbenzyl and
p-trifiucromethylbenzyl, or alternatively, R' and R? are taken together with their N of
attachment to form a ring which is selected from the group conasisting of pyrrolidinyt
and piperidinyl.

4, The compound of claim | wherein R’, R* and R’ are independently selected
from hydrogen, methyl, ethyl, n-propyl, i-propyl and t-butyl.

5.  The compound of claim | wherein R® are selected from the group consisting of
hydrogen, methyl, ethyl, n-propyl, i-propyl. n-butyl, i-butyl, t-butyl, cyclopropylmethyl,
ethenyl, aliyl, methoxymethyl, benzyl, p-chiorobenzyl, p-fluorobenzyl, p-methylbenzyl,
p-trifiuoromethylbenzyl, p-aminobenzyl, thien-2-yICH2CHp-, thien-3-yiICH;CH;-,
pyridin-3-yICH,CH;-, pyridin-4-yiICH;CHy-, thiazol-2-ylICH;CHy- and phenylCHZCHy-.

6.  The compound of claim | wherein R’ are independently selected from the
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group consisting of hydroxy, chloro, bromo, fluoro, methyl, ethyl, n-propyl, i-propyl,
n-butyl, i-butyl, t-butyl, methoxy, ethoxy, formyl, acyl, acetoxy, cyano, amino,
methylamido, methylamino, N,N-dimethylamino, methylthio, methylsulfonyl,
trifluoromethoxy and trifluoromethyl, and preferred moieties whers two R’ together
form a single moiety are selected from the group consisting of propylene, butylene and
~OCH;O-.

7.  The compound of claini 1 wherein R® are independently selected from the

group consisting of chloro, bromo, fluoro, methyl, ethyl, n-propyl, i-propyl, t-butyl,
methoxy, ethoxy and trifluoromethyl.

8. The compound of claim | having the general structure:

. 3ord /
)

where R, R?, R, R® and R are dependently selected from the groups consisting of:

Cpd# R’ R* R R? amide R’
subst.

P1 none -CH,CH=CH -CH,CH; -CH.CH, 4 H

P2 none CH—q -CH/CH, -CHCH, 4 H

P3  3-OH -CH.CH=CH, -CH,CH; -CH,CH, 4 H

P4 3-OH CH~] -CH,CH, -CHCH, 4 H

27



WO 99/33806

J 3323

P10
Pl
P12
P13
Pl4

P16
P17
P18
P19

838338

P27
P28
P29
P30
P31
P32
P33
P34
P35
P36

3-OH
3-OH
3-OH
3-OH
3-OH
3-OH
3-0OH
3-OH
3-OH

3-F

3-F

3-F

3-OCH;
3-OCH,
3-0CH;
3,4-0CH;0-
3,.4-0CH,0-

3,4-OCH,0-

3,4-0CH;0-
3-N(CH»)
3-N(CHsh
3-N(CHa):
3-N(CH),
4F

4F

4-F

4F

2-F

2-F

-CH;CH,
-CH;CH,Ph

-nCyH;
-nCH,
-nCsHy
-nCyH,
-nCyHy
-nCiH,
-nGH,
-nC;H,
-nC;H,
-nC,H,
-nC;H,
-nCyH,
-nCyH;
-nCyH;

28
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P37 2F
P38 2F
P39  3-CL 4-OCH,
P40 3-CL 4-OCH,
P41  3-Cl 4-OCH;
P42 3-Cl 4-OCH;
P43 3-CF
P44  3-CFs
P45  3-CF
P46 3-CF,
P47  3-OCH, 5-OCH;
P48 3-OCH, 5-OCH;
P49  3-OCH, 5-OCH;
P50  3-OCH; 5-OCH;
PSI  3-CH,
P2 3-CHy
PS3  3CH,
PS4  3-CHs
PSS 4-CH,

P56 4CH,
P57  4-CH,
PS8 4-CH,
PSS  2-CHy. 3-CHs
P60  2-CH,. 3-CH;
P61  2-CHs, 3-CH;
P62  2-CH, 3-CH,
P63 3-OCF;
P64  3-OCF
P65  3-OCF;
P66  3-OCF
P67  3-SCH,
P68  3-SCH,

-nCxH,
-nCyH,
-nCxHy
-nCyH,
-nCyH,
-nCyHy
-nCyHy
-nCsHy

-nCH,
-nCH,
-nC:H;
-nCyH,
-nC3;H,

-nC;Hy -

-nCH,
-nCyH,
-nCyHy
-IIC3H1
Gy
-nCyH;
-nC;Hy
-nCaH;
-nCH,
-nCH,
-nCH;
-nCH;
-nCyH;
-nCyHsy
-nC;H;
-nCyH;
-nC3H,

29
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Pl
P2
o XJ

P85

P86

P87

P89

2828

3-SCH;, -nCyHy
3-SCHs -nC3H,

none <CHyPh

none -H

none -CH,CH=CH;
none -nCyH,
3-0CH, -CH;Ph
3-0OCH, -H

3-OCH; -CH,CH=CH,
3-OCH, -nCH,

none -CH,Ph

none -H

none -CH,CH=CH,
none -nC)H,

none -nCyH,

none -nCH,

none -nC:H,

none -nG;Hy

* 23 -nC:Hy
CH=CHCH=CH-

* 23- ~fiCyH,
CH=CHCH=CH-

3 4(CH;).- -nCHy
34<(CH))+- -nCH,

3.4-CH,CH,CH;- -nCH,
3.4-CH,CH,CHy- -nC;H,

BNy

30

-nCyHy
-CHyPh

«(CHa)s-

-CHLCH,

'“C]H‘l

-CH:CH,
-nCsH,
-CH,CH,
-nCyH,
-CH,CH,

-CHCH,

-CHCH,

-nGH,

-CH,CH,
-nCsHn

-nC3H,
-CH.CH,

-CH.CH,
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P9S

P100

P10}

P102

P103

P104

P10S

P106

P107

P108

P109

P110

m-sCH,

None

m=-sCH»

I'I'I-CH;

2, 3-oCH»

8,66

S,

C

§

X

568588884

OMe

-

el

o

F;

=
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-CHy

-CH,CH,

-nCsH;

' -I'IC:|H1

-CHx

-IIC;H':

-CH,CH,

-nC;H;

-CH.CH,

-CHa

-IIC3H1

-CH,CH,

“CH;CH,

-nC;H,

CH;CH,
-nC3Hy
-nCyH,

-CH,CH,

-CH.CH,

-nC,H,

PCT/US98.27350
4 ci-Me
4 H
4 H
4 tr-Me
4 H
4 H
4 ci-Me
4 H
4 H
4 tr-Me
4 H
4« H
4 ci-Me
4 H
4 H
4 H
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The compound of claim | having the general structure:

PCT/US98/27350

where R', R?, R® and R’-Ar are dependently selected from the groups consisting of:

Cpd# R™-Ar

Cl 3-CH,0-Ph
Cc2 3-HO-Ph
c3 Ph

C4 Ph

Cs 3-Cl-Ph
C6 3-Cl-Ph
C7? 2-CH;0-Ph
Cs 1-Naphthyl
C9 1-Naphthyl
Cl0 Ph

Cll Ph

Cl2 Ph

Cl3 Ph

Cl4 Ph

Cis Ph

Cl6 Ph

R

1-Prapyi
1-Propyl
1-Propyl
I-Propyl
1-Propyl
1-Propyl
1-Propyl
1-Propyl
1-Propyl
Methyl
Methyl
Methyl
Methyl
Methyl
Methyl

Methyl

R R
Ethyl Ethyl
Ethyl Ethyl
Ethyl Ethyi
Methyl Ph
Ethyl Ethyl
«{CHa)s
Ethyl Ethyl
Ethyl Bthyl
«CHz)
Ethyl Ethyi
1-Propyl 1-Propyl
Methyl Ethyl
2-Propyl  2-Propyl
«(CH;)-0-(CHa)x-
«(CHa)s-

32
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C17  3-CH,O-Ph
Ci8  3-CHyO-Ph
C19 3-CH,O-Ph
C20 3-CH;O-Ph
C21 3-CHyO-Ph
C22 3-CH,O-Ph
Cx3  3-CH;0-Ph
C24 3-F-Ph
C2s 3-F-Ph
C26 3-F-Ph
C27 3-F-Ph
Cc28 3-F-Ph
C29 3-F-Ph
C30 3-F-Ph
C31 Ph
C32 Ph
C33 Ph
Ci4 Ph
C3s Ph
C36 Ph
C37 Ph
C38 3-F-Ph
Ci9 3-F-Ph
C40  3-F-Ph
C41  3-F-Ph
C42  3-F-Ph
C43  3-F-Ph
C44  3-F-Ph
C45 Ph
C46  3-CH,C(O)O-

The compounds of claim 1 which are effective analgesics.

Methyl
Methyl
Methyl
Methyl
Methyl
Methyl
Methyi

Methyl
Methyl
Methyl
Methyl
Methyl
Methyl
Ethyl

Ethyl
Ethyl
Ethyl
Ethyl
Ethyl
Ethy!
Ethyl
Ethyl
Ethyl
Ethyl
Ethyl
Ethyl
Benzyl

n-Propyl

Ethyl Ethyl
1-Propyl  1-Propyl
Methyl Ethyl
2-Propyl  2-Propyl
«(CH2)r-O-(CHa)r-
«(CHy)s-
(CH
Ethyl Bthyl
1-Propyl  1-Propyt
Methyl  Ethyl
2-Propyl  2-Propyl
~(CH:)r-0-(CHa)r
~(CHa)s-
{CHar
Ethyl Ethyl
-Propyl  1-Propyl
Methyl Ethyl
2-Propyl  2-Propyl
«(CHa)r-0«(CHa)-
«(CHy)s-
«(CHa)-
Ethyl Ethyl
1-Propyl  1-Propyl
Methyl Ethyl
2-Propyl  2-Propyl
«(CH:)rO-(CHy)r
«(CHa)s-
«(CHa)-
Ethyl Ethyl
Ethyl Ethyl
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12. The compounds of claim 1 which are effective immunosuppressants,
antiinflammatory agents, agents for the treatment of mental iliness, medicaments for
drug and alcohol abuse, agents for treating gastritis and diarrhes, cardiovascular agents,
and sgents for the treatment of respiratory diseases.

13. A method for the treatment of pain in mammals comprising administering an
effective amount of a compound of claim 1.

14. A method of the therapeutic treatment of a8 mammal comprising administering a
compound of claim | which is effective as an immunosuppressant, antiinflammatory
agent, agent for the treatment of mental illness, medicament for drug and alcohol
abuse, agent for treating gastritis and diarrhea, cardiovascular agent, or agent for the
treatment of respiratory discases, in an effective amount to such mammal in need of the
same.

15. A method to make a compound of the formula:

R1
/

. '\Rz

15 comprising the step of arylating & compound of the formula:

34
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R’y —Ar
o3 \.NH
R3
R N R
ke

in the presence of a palladium catalyst, a phosphine ligand and a base with a compound
of the forumia: .

X = Br. I, 0SO,CF;

where
Ar is phenyl, 1-naphthyl or 2-naphthyl, each optionally substituted with 1 to 3 RY;

R’ and R? are independently selected from the group consisting of hydrogen, C,.salkyl:
phenyl, optionally mono-, di-, or tri-substituted with halo, C;.calkyl, C,.calkoxy or
trifluoromethyl; or benzyl, optionally mono-, di-, or tri-substituted with halo,
Cralkyl, C,.calkoxy or triflucromethyl, or altemnatively, R' and R? are taken
together with their N of attachment to form a ring which is selected from the group
consisting of pyrrolidinyl, morpholinyl, piperidinyl and hexamethyleneiminyl, each
said ring optionally substituted with 1 to 4 methy} groups;

R?, R* and R! are independently selected from hydrogen and C,4aikyl;

RS is selected from the group consisting of hydrogen; Cy.salkyl; CyecycloalkyiC.salkyl,
Ciealkenyl: C\salkoxyC .aalkyl; 4-Cqalkyl-4,5-dihydro-5-oxo-1H-tretrazol-1-
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yiC)alkyl; thien-2-yIC,alkyl; thien-3-ylC)ealkyl; firan-2-yiCy.alkyl; furan-3-yiC,.
alkyl; pyrrol-2-yiCyalkyl; pyrrol-3-yiCi..alkyl; pyridin-2-yiCy.ealkyl; pyridin-3-yiC,.
alkyl; pyridin-4-yiCisalkyl; pyrazinylCy4alkyt; pyrimidin-2-ylCy-salkyl; pyrimidin-4-
YiC1aalkyl; pyrimidin-5-yICy.qalkyl; thiazol-2-yIC;salkyl; thinzol-4-yiC,alkyl;
thiazol-5-yiC,alkyl; oxazol-2-yiCy.alkyl oxazol-4-yiC.alkyl; oxazol-5-yiC,.alkyl
and phenyiCy4alkyl, where the foregoing thienyl, furanyl, pyrrolyl, thiazolyl and
cxazolyl are optionlly mono-, di-, or tri-substituted with a non-fissed R’ and the
foregoing pyridinyl, pyrazinyl, pyrimidinyl and phenyl is optionally mono-, di-, or tri-
substituted with R’;

10 R’isindependently selected from the group consisting of hydroxy, halo, C,.salkyl,

Cyotlkaxy, Ciaacyl, Craacyloxy, cyanc, amino, Craacylamino, Cialkylamino,
di(Cy.salkylyamino, Cy.salkylthio, Cysalkylsuifonyl, trifluoromethyl and
triflucromethoxy, and two R’ can together form a single moiety selected from the
group consisting of (CHa)s.s~ and -O(CH,),.50- attached to adjacent carbon atoms
of Ar; and

R’ is independently selected from the group consisting of halo, Cy.alkyl, C).calkoxy and

triflucromethyl..
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W 9723466 PCT/SE96/01635

NOVEL COMPOUNDS WITH ANALGESIC EFFECT
Ficld of the i .

"The present invention is related to novel compounds, to a process for their preparation,
their use and pharmaceutical compositions comprising the novel compounds. The novel

compounds are used in therapy, and in particular for the treatment of pain.

Backeround and prior art

The 8 receptor has been identified as having a role in many bodily functions such as
circulatory and pain systems. Ligands for the 8 receptor may therefore find potential use as

analgesics, and/or as antihypertensive agents. Ligands for the § receptor have also been
shown to posess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (i, & and ) is
now well established and all three are apparent in both central and peripheral nervous
systems of many species including-man. Analgesia has been observed in various animal
models when one or more of these receptors has been activated.

With few exceptions, currently available selective opioid 8 ligands are peptidic in nature and
are unsuitable far administration by systemic routes. Some non-peptidic 8 antagonists have
been available for some time (see Takemori and Portoghese, 1992, Ann. Rev. Pharmacol.
Tox., 32: 239-269. for review). These compounds, e.g. naltrindole, suffer from mather poor
(i.e., < 10-fold) selectivity for the & receptor vs 1 receptor binding and exhibit no analgesic
activity, a fact which underscores the need for the development of highly selective non-
peptidic & agonists.. -
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Recently, a non-peptidic 8 agonist, BW 373UB6, was described by Chang et al., 1993, J.
Pharmacol. Exp. Ther., 267; 852-857., as the first §-selective non-peptide with analgesic
activity, however, it shows significant affinity for the p receptor.

Thus, the problem underlying the present invention was to find new analgesics having
excellent analgesic effects, but also with an improved side-effect profile over current

Analgesics that have been identified and are existing in the prior art have many
disadvantages in that they suffer from poor pharmacokinetics and are not analgesic when
administered by systemic routes. Also, it has been documented that preferred compounds,
described within the prior art, show significant convulsive effects when administered
systemically.

In WO 93/15062 and WO 95/045051, some diaryimethylpiperazine and diaryimethyl-
piperidine compounds, including BW 373U86, are disclosed, but these prior art compounds
are structurally distinct from the compounds acccording to the present inveation.

The problem mentioned above has been solved by developing novel piperazine and
piperidine compounds, as will be described below.
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Outlipe of the inventi

The novel compounds according to the present invention are defined by the formula (T)

RI
N _R*
5 X
R’ 1 )
B
5 A Rz
wherein
G is a carbon atom or a nitrogen atom;

10 Aisselected from

(i) pheny! substituted by any of -COOH, - CONH3, COOCH3, -CN, NH3 or
-COCHj;

15 (i) naphtyl, benzofuranyl, and quinoliny}; and
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Tk T

Hﬂ
I

SPEE

wherein the phenyl ring of each A substituent may be aptionally and independendy
substituted by 1 or 2 substituents selected from hydrogen, CHa, (CH2)oCFs, halogen,
CONR'R?, CO;R, COR’, (CH2)oNR'R®, (CH2)4CH3(CH2)oSOR, (CH2)oSOZR” and
(CHz)oSO;NR 'R wherein 0is 0, 1, or 2, and R’ and R® arc as defined below; -

9 R"\
RN\G N—

9
—_
12/ il
O

R is selected from hydrogen; a branched or straight Cy-Cg alkyl, Cy-Cé alkenyl,
-CO(C1-C alkyl: (Cy-C allyt)-B wherein B is s defincd below; C3-Cg cycoalyl, C-Cy
(alkcyl-cycloalkyl) wherein alkyl is C;-C2 alkyl and cycloalkyl is C3-Cg cycloalkyl; Cg-Cio
aryl; and heteroaryl having from 5 - 10 atoms selected from any of C, S, N and O; and
whereby the Cg-Cjo aryl and the heteroaryl may optionally be substituted by 1 or2 -
substituents selected from hydrogen, CHs, (CH2)oCF3, halogen, CONR'R®, COR’,
COR”, (CHa)NR'R®, (CH3)CH3(CH2)GSOR » (CH2)oSOZR and (CHz)SONR'R”,
wherein 0is 0, 1, or 2, and R’ and R® are as defined below;

R’ and R® is each and independently as defined for R above;

R? is selocted from hydrogen, CHs, OR’, CO;R', and CHaCO;R! wherein
R! is as defined above;

]
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R’. RIO' Ru.klz' RIS. RM. RIS,RIG. R".lndll“.ismhand' N jently as defined
forRl above;

B is a substituted or unsubstituted aromatic; an opﬁonnlly substitnted Cs-Cjp
hydroaromatic; a heteroaromatic or a heterohydroaromatic moiety, each baving from S to
10 atoms selected from any of C, S, N and O, and each being aptionally and independently
substituted by 1 or 2 substituents independently selected from hydrogen, CH3, CF3,
halogen, (CH2),CONR'R®, (CH2)NR'R®, (CH2),COR’, (CHz),COzR’, OR’,
(CH3),SOR, (CHz),SO2R’, and (CHp)pSONR'R";

whercin p is 0, 1, 2 or 3 and wherein R’ and R are a5 defined sbove:

R>, R*, RS and R® is cach and indepeadently selected from

R’. (CH2)CONR'R, (CHpNR'R®, (CH2);CONR'R?, (CHpCO:R’, (CH)pPh,
(CHz)p(p-OH Ph), (CHa)p-3-indolyl, (CHz)pSR’, and (CH2)p0R;

whereinpis 0, 1,2, 3, or 4, and R’ and R® are as defined above;

with the proviso that when ‘A is a phenyl ring substitted by a -CN group or by a
«NH3 group, B may not be

7!

wherein )
zlishyﬂmxy.mdmﬂmeof:
hydroxymethyl, and esters thezeof; or
amino, and carboxamides and sulfonamides.

| 3
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Within the scope of the invention are aiso pharmaceutically acceptable salts of the
compounds of the formula (T), as well as isomers, hydrates, isoforms and prodrugs thereof.

Preferred compounds according to the invention are compounds of the formula (T) -
whezein

G'ulw'bonatnmonnitrogenaiom;
A’is sclected from

G) phenyl substitated by any of -COOH, - CONHz, COOCH3, -CN, NH; or
-COCH3;

(i) naphtyl, benzofuranyl, and quinolinyl; and
)

Hi’
RA_ |

ﬂ/"‘@m s>
NGO

wherein the phenyl ring of cach A substiment may be optionally and independently
substituted by 1 or 2 substituents selected from hydrogen, CHa, (CH2)oCF3, halogen,
CONR'R®, COR", COR’, (CH)GNR'R®, (CH2)oCH3(CH2)oSOR, (CH2)oSO5R” and
(CH)oSONR'R® , whercin 0 is 0, 1, or 2, and R’ and R® are as defined below;

tn=0

O
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R', R? and R® is each and independently selected from hydrogen; a branched or straight
C1-C4 alkyl, allyl, -C0-(Cy-Cg alkyl); (C1-Cg alkyl)-B wherein B is as defined below;
C3-Cs cycloalkyl, C-Cy (alkyl-cycloalkyl) wherein alkyl is Cy-C; alkyl and cycloalkyl is
C3-Cg cycloalkyl; and phenyl;

RZis hydrogen, methy], or OR! wherein R is as defined above;

RD'RIO'RII' Ru' Rla' R“,RIS.RM.R".andRu.iseadund' I lently as defined
for Rl above;

B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, pyrryi, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclobexenyl,
cyclopentyl, cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, pyrrolidinyl, indazolinyl, and

Seal

each B.group being optionally substituted by 1-2 substituents independently sclected from
hydrogen, CHy, CF3, halogen, (CH2);CONR R®, (CHa),NR'R®, (CHz),COR’,
(CH)yCOR”, and OR’;

wherein p is 0 or 1, and wherein R” and R® are as defined sbove; and

R, R*, R® and R is each and independently selected from bydrogen, CHs, CHQMe)y,
CH;CH(Me);, CH(Me)CH;CHs (CH2);CONRR®, (CH)pNRR®, (CH;),CONR'R?,

(CH2)HCOZR, (CHz)gPh, (CHa)p(p-OH Ph), (CHa)p3-Indolyl, (CHz),SR’, and
(CHz),OR’, wherein pis 0, 1, 2, or 3, and wherein R” and R® are as defined above:

M0
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with the proviso that when A is a phenyl ring substituted by a -CN groupor by a
-NHj group, B may not be

71

wherein

Z! is hydroxy, and esters thereof;
hydroxymethyl, and estexs thereof; or
amino, and carboxamides and sulfonamides.
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Especially preferred compounds according to the invention are compounds of the formula
(I) wherein

G is a nitrogen atom;
A is sclected from
Av
R’\ Rt N g RY ,l'
I Ri?
R O\Q;( 0
ﬁ R" Av
I I
R'S—s5—N ,. N
Q
wherein

R% R R R1Z R R RS, RS, R, and R'® is each an cthyl group:
Rl is selected from hydrogen, methyl, ethyl, allyl, or CHa-cyclopropyl;

Rzis H.methyl,orORl.whuu'anisudeﬁmdlbove;

|l
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10

B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyt, furanyl, quinalinyl, isoquinalinyl, cyclohexyl, cyclohexenyl, cyclopentyl,
cyclopentenyl, indanyl, indeayl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, indazolinyl, and

Sl

each B group being optionally substituted by 1-2 substituents independently selected from
hydrogen, methyl, CPs, halogen, (CH2);CONR 'R", (CH2)pNR 'R, (CH2),COR,
(CHa)COR’, and OR’,

whercin p is 0, 1, or 2, and wherein R’ and R® arc as defined for R! above;

R, R*, R® and R® is each and independently sclected from H, CHj, CH(Me),,
CHCH(Me), CHMEYCHCH3 (CH)CONR 'RY, (CHa)NRR®, (CH),CONR'R®,
(CH2)yCOZR’, (CHy)pPh, (CHa)y(p-OH Ph), (CHa)pr3-indolyl, (CHo)pSR, and
(CH)OR

wherein pis 0, 1 or 2, and wherein R’ and R® are as defined sbove;

The substituents A and B respectively, may optionaily be substituted at any position of the
ring.

By “halogen” we mean chloro, fluoro, bromo and iodo.

By “aryl” we mean an aromatic ring having from 6 - 10 carbon atoms, such as phenyl and
naphtyl.
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By “heteroaryl” we mean an aromatic ring in which one or more of the 5 -10 atomns in the
ring are elements other than carbon, such as N, S and O.

By “hydroaromatic™ we mean a partly or fully saturated aromatic ring structure having 5-10
carbon atoms in the ring.

By “heterchydroaromatic™ we mean a partly or fully saturated aromatic ring structure in
which one or more of the 5-10 atoms in the ring are elements other than carbon, such as N,
Sand O. '

By “isomers” we mean compounds of the forrmula (T), which differ by the position of their
functional group and/or orientation. By “orientation” we mean stereoisomers,
diasterecisomers, regioisomers and enantiomers.

By “isoforms” we mean compounds of the formula (T) which differ by their crystal lattice,
such as crystalline compound and amorphous compounds.,

By "iundrug” we mean pharmacologically acceptable derivatives, e.g. esters and amides,
such the resulting biotransformation product of the derivative is the active drug. The
reference by Goodman and Gilmans, The Pharmacalogical basis of Therapeutics, §th ed.,
McGraw-Hill, Int. Ed. 1992, “Biotransformation of Drugs, p. 13-15, describing prodrugs
penerally, is hereby incorparated.

The novel compounds of the present invention are uscful in therapy, especially for the
treatment of pain.

The compounds are also usefol for modulating the analgesic effects acting at the )t opioid
receptor subtype, the modulation of side effects seen with agents acting at the p opiocid
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receptor subtype such as morphine, especially respiratory depression, gut motility and abuge
Liability.

Compounds of the invention are also useful as immunomodulators, especially for
autoimmune discases, such as arthritis, for skin grafts, organ transplants and similar surgical
nedl.fm'collasmdimunﬁm_ulllagies. for use as anti tumour agents and anti viral
agents.

Compounds of the invention are useful in disease states where degeneration or dysfunction
ofopbidrwepmhmw&npﬁcmdhmmmsmayiwommemof .
isotopically labeled versions of the compounds of the invention in diagnostic techniques and
imaging applications such as positron emission tomography (PET).

Compounds of the invention arc uscful for the treatment of diarrhea, depression, urinary -
incontinence, various mental illnesses, cough, lung oedema, various gastro-intestinal
disciders, spinal injury and drug addiction, including the treatment of alcahol, nicotine,
opicid and other drug abuse and for disorders of the sympathetic nervous system for
example hypertension.

kN

-"ﬁ\ebwnndeofpefuningﬂwpmmthlvmﬁmmitpﬁmniimmm

compounds according to Example 21 (compound 33), Example 22 (compound 34),
Example 23 (compound 37), Example 24 (compound 38), Example 25 (compound 41),
Example 26 (compound 42), Example 27 (compound 45), Example 29 (compound S1),
Example 30 (compound 54), Example 35 (compound 64), Example 36 (compound 65),
Example 50, and Example 51. The numbering of the compounds is in accordance with the
Examples below, as well as in accordance with the numbering in the Schemes presented in
the following.
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13
Methods of prepamtion
Generalized Method A

An aldehyde or ketone is treated with & nucleoplﬁlémchua(iﬁgnudororgmliﬂﬁmn
species to produce the corresponding alcohol. This alcohol may then be converted into a
suitable leaving group (X) such as an ester, sulphonate o halide which may in turn be
displaced with & nucleophilic species such as a substituted or unsubstituted piperazine. N-
(4)-unsubstituted piperazine derivatives may then be suitably substituted with a variety of
groups via their organo halide or equivalent species, or acylated with a number of differeat
uyhﬁngowwd&hﬁsmmofemuuﬁﬂgiveﬁsetommpoﬁnds according to
general formula L

Generalized Method B

MN-Mmﬁnowid.uiuwﬁvMesm.mybemcwdwim a second amino acid
ester. On treatment with an acid this specics may then cyclize to form a piperazinedione.
‘This dione may be reduced via a number of standard methods to the corresponding

. piperazine (e.g. a reducing agent ‘such as lithium aluminium hydride, by conversion to the

thicamide and subsequent desulphurization, hydrogenation in the presence of POCl3 etc.)
This piperazine may then be alkylated or acylated on one or more of the nitrogens and/or
may be used subsequently in generalized method A.

Deprotection of functional groups or further modifications may then be neceasary, these are
described for each individual case. Specific examples for the above transformations are
given in the experimental.
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All transformations contemplated use reagents (including salts) and solveats known to the
ant of chemistry and to biotransformations carried out in a suitable biological medium to
bring about these transformations and includes all reaction enhancing agents (e.g. HMPA),
and chiral resolutions using chiral salt formation and chiral biclogical resolutions.

n' -l I’ L] I- [II . |--

The invention will now be described in mare detail by the following examples, which are not
to be construed as limiting the invention.
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EXAMPLES
‘The compounds according to Examples 1-3 were synthesized as shown in Scheme 1 above.

To a sohuion of 3-bromoanisole (5.61 g, 30.0 mmol) in dry THF (80 mL)) was dropwise
added n-butyl Lithium-hexane solution (1.6 M, 37.5 mL, 60 mmol) under nitrogen at -78°C.
‘The reaction mixture was allowed to warm to r.t. in 2h and cooled down again to -78°C

_ prior to addition of 1-naphthaldehyde (4.69 g, 30.0 mmol, in 10 mL THF). The mixwure was

warmed to r.t. in 3h, and then quenched with aqueous NH4Cl solution, extracted with ethyl

acetate (3 % 50 mL). The combined organic phases were washed with brine, dried over
MgS0y4. Removal of solvents In vacuo provided 3-methoxy--(1-naphthyl)benzyl alcohol
(4.25 g, 54%). GC-MS (R, = 10.41 min) 264 (M*+), 245, 231, 2!5. 202, 155, 135, 128, -
109.

To a solution of 3-methoxy-~(1-naphthyl)benzyl alcahiol (2.5 g, 9.5 mmal) in diethyl ether
(5 mL) was added 35% hydrochloric acid (10 mL) at 0°C. The reaction mixture was
warmed to r.t. in 1h, and then extracted with ethyl acetate (3 % 50 mL). The combined
organic layers were washed with aqueous NH4Cl solution and brine, dried over MgSO4.
Evaporation of solvents gave 3-methaxy-a-(1-naphthyl)benzyl chloride (1.94 g, 72%). GC-
MS (R = 10.30 min) 282 (M+), 247, 232, 215, 202, 189, 163, 151, 139, 123, 101.
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A mixture of rrans-2,5-dimethylpiperazine (456 mg, 4.0 mmol), 3-methoxy-0(1- _
naphthyl)benzyl chloride (430 mg, 1.5 mmol) and triethylamine (2 mL) in dry DMF (10 mL)
vﬁumﬂuxedfor?.hundernim;m after cooling down to r.¢., the reaction mixture was
quenched with 1 N agueous NH4OH solution, and extracted with ethy] acetate (3 x 50 mL).
The combined organic layers were washed with 0.5 N aqueous NeOH solution, saturated
aqueous NH4Cl and brine, dried over MgSO4. Removal of solvents gave (4)-trans-1-(3-

methoxy-c-(1°-naphthyl)benzyl)-2,5-dimethylpiperazine, which was used directly in the next
step: GC-MS (two isomers: R, = 12.98 & 13.10 min) 360 (M*), 301, 276, 247, 232, 215,
189, 165, 131, 113,

‘A’ mixtare of sbove (£)-trans-1-(3-methoxy-a-(1-naphthyl)benzyl)-2,5-dimethylpiperazine,
K2C03 (276 mg, 2.0 mmol) and allyl bromide (242 mg, 2.0 mmol) in DMF (S mLYTHF .
(10 mL) was stirred for 3h at r.t. The reaction mixture was quenched with 1 N NHOH and
extracted with ethyl acotate (3 % 50 mL). The combined organic layers were washed with
saturated aqueons NH4Cl and brine, dried over MgSOy4. Evaporation of solvents provided
crude (£)-3-((aR*/5*)-a~((25* SR*)4-Ally}-2,5-dimethyl-1-piperazinyl)-1-
naphthyDanisole, which were purified by silica gel column eluting with ACOEt-Hexane(2 :
98 — 100 : 0) to yield the two isomers (totally 267 mg, 45% from 2):

‘The first isomer, emn‘pmmd 4: GC-MS (Rq = 14.84 min) 401.15 (M*+1, 0.3%), 400.15
M, 0.9), 359.15 (0.6), 330.15 (0.4), 302.15 (3.2), 274.15 (8.0), 247.05 (23.0), 215.10 .
(12.7), 202,05 (7:8),153.15 (100), 126.15 (10.1); 5y (400 MHz, CDCY3) 1.02 (d, J=6.4 Hz,
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6H), 2.15 (dd, J=11.2, 6.4 Hz, 1H), 2.31 (dd, J=11.2, 6.4 Hz, 1H), 2.60 (m. 1H), 2.74 (dd,
J=11.2, 3.2 Hz, 1H), 2.80 (dd, J=11.2, 3.2 Hz, 1H), 2.94 (dd, J=13.6, 7.2 Hz, 1H), 3.03
(dv, J=6.4, 3.2 Hz, 1H), 3.20 (dd, J=13.6, 5.6 Hz, 1H), 3.73 (s, 3H), 5.12 (m, 2H), 5.73
(brs, 1H), 5.83 (m, 1H), 6.68 (dd, J=8.0, 2.4 Hz, 1H), 7.00 (d, J=8.0 Hz, 1H), 7.12 (m,
2H), 7.42 (m, 3H), 7.62 (d, J=7.2 Hz, 1H), 7.71 (d, J=8.0 Hz, 1H), 7.80 (d, J=8.0 Hz, 1H),
8.28 (brs, 1H); 8¢-13 (100 MHz, CDCl3) 13.2, 14.2, 35.6, 5.1, 53.0, 55.1, 55.2, §7.2,
63.8, 111.6, 114.4, 117.2, 121.1', 123.8, 125.2, 125.7, 125.8, 127.2, 127.5, 127.8, 128.9,
132.1, 134,0, 135.5, 1374, 145.5, 159.5

Its HCl salt: m.p. 124-135°C (Bther): Vmax (KBr) cm’® 3483, 1601, 1264; Anal.Calod.for
Cy7H33N20.2HC1.1.0H,0: C, 65.98; H, 7.38; N, 5.70. Found: C, 66.12; H, 7.25; N, 5.42.

The second isomer, compound 5: GC-MS (R, = 14.65 min) 401.25 (M*+1, 0.2%), 400.25
M+, 0.8), 359.15 (0.4), 330.15 (0.4), 302.15 (3.1), 274.15 (8.0), 247.05 (21.7), 215.10.
(13.0), 202.05 (7.0),153.15 (100), 126.15 (9.7); &y (400 MHz, CD(l3) 0.93 (d, J=6.4 Hz,
3H), 1.15 {d, J=6.4 Hz, 3H), 2.14 (m, 2H), 2.37 (m, 1H), 2.60 (dd, J=11.6, 2.8 Hz, 1H),
2.84 (m, 2H), 2.96 (m, 1H), 3.35 (dd, J=13.2, 5.2 Hz, 1H), 5.13 (m, 2H), 5.81 (s, 1H), 5.86
(m, 1H), 6.73 (dd, J=8.0, 2.8 Hz, 1H), 6.81 (s, 1H), 6.84 (d, J=8.0 Hz, 1H), 7.16 (m, 1H),
7.40 (m, 3H), 7.70 (m, 2H), 7.80 (d, J=8.0 Hz, 1H), 8.15 (d, J=8.0 Hz, IH); 8c.13 (100
MHz, CDCl315.7, 16.3, 38.8, 53.6, 55.0, 55.6, 56.8, 59.3, 63.6, 111.5, 115.6, 117.4,

121.9, 124.6, 125.0, 125.1, 125.4, 126.2, 127.4, 128.5, 128.9, 131.6, 133.9, 135.0, 138.3,
142.2, 1594.

Its HCI salt: m.p. 150.5-153°C (Bther); Vax (KB1) t:m'l 3483, 1600, 1262; Anal.Calcd.for
Ca7H32N20.ZHCL 0.75H70: C, 66.59; H, 7.35; N, 5.75. Found: C, 66.41; H, 7.03; N,
5.48.
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The compounds according to Examples 4-6 were synthesized as shown in Scheme 2 above.
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l. CTCDArALIION O methoxy-0-{ 2-naphin YL DENXY! BICOno] (COMDPOUND §
The compound 6 was prepared by following the synthesis procedure as described for
compound 1, but substituting 1-naphtaldehyde for 2-naphtaldehyde.

GC-MS (R, = 10.68 min) 264 (M¥), 247, 231, 215, 202, 155, 135, 128, 109; 5y (400
MHz, CDCly) 3.15 (bes, 1H), 3.59 (s, 3H), 5.71 (s, 1H), 6.69 (dd, J=8.4, 2.8 Hz, IH), 6.87
(m, 2H), 7.11 (t, J=8.0 Hz, 1H), 7.29 (dd, J=8.4, 1.2 Hz, 1H), 7:35 (m, 2H), 7.63 (d, J=8.4
Hz, 1H), 7.70 (m, 3H); 8¢.;3 (100 MHz, CDCl3) 55.0, 759, 112.1, 112.8, 118.9, 124.6,

-124.9, 125.7, 125.9, 127.5, 127.9, 128.1, 129.3.. 132.7, 133.1, 141.0, 145.2, 159.5.

The compound 7 was prepared by following the synthesis procedure as described for
compound 2, but substituting compound 1 for compound 6.

GC-MS (R, = 10.58 min) 282 (M*), 247, 231, 215, 202, 189, 151, 123, 101.

The compound 8 was prepared by following the synthesis procedure as described for
compound 3, but substituting compound 2 for compound 7.

Used directly in the next step: GC-MS (R = 14.03 min) 360 M), 331, 301, 276, 247,
219, 169, 131, 113.



WO 97723466 PCT/SES6N1635

The compounds of these Examples were prepared by following the synthesis procedure as
described for Examples 2 and 3, but substituting compound 3 for compound 8.

Compound 9 (one pure isomer): GC-MS (R; = 16.05 min) 401.25 (0.2%), 400.25 (0.8),
359.15 (0.4), 330.15 (0.4), 302.15 (3.1), 274.15 (8.0), 247.05 (21.7), 215.10 (13.0),
202.05 (7.0),153.15 (100), 126.15 (9.7); By (400 MHz, CDCl3) 1.36 (d, J=6.4 Hz, 3H),
1.41 (d, J=6.4 Hz, 3H), 3.16 (dd, J=13.2, 2.4 Hz, 1H), 3.26 (d, J=13.2 Hz, 1H), 3.46 (m,
1H), 3.86 (s, 3H), 3.94 (dd, J=11.2, 2.8 Hz, 1H), 4.10 (m, 2H), 4.46 (m, 2H), 5.58 (m,
2H), 5.78 (s, 1H), 6.05 (m, 1H), 6.96 (dd, J=8.0, 2.0 Hz, 1H), 7.18 (s, 1H), 7.33 (m, 1H),
7.44 (m, 1H), 7.50 (m, 2H), 7.83 (m, 3H), 8.04 (d, J=8.0 Hz, 1H), 8.13 (5, 1H), 13.6 (brs,
2H).

Its HOY salt: m.p, 129-138°C (Ether); Vinax (KBr) cm™" 3426, 1600, 1262; Anal.Calcd.for
Cy7H3aN20.2HCL 0.75H,0: C, 66.59; H, 7.35; N, 5.75. Found: C, 66.80; H, 7.11; N,
542, ' :

Compound 10 (s mixture of two isomers) Its HQI salt: m.p. 160-162.5°C (Bther); Vmax
(KBr) cm™ 3380, 1600, 1261; Anal.Calcd.for Ca7H3aN20.2HCL 0.50H,0: C, 67.21; H,
7.31: N, 5.81. Found: C, 67.13; H, 6.97; N, 5.47.
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The compounds according to Examples 7-11 were synthesized as shown.in Scheme 3
10 above.

KE,
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The compound of this Example was prepared by following the synthesis procedure as
described for Example 1.

GC-MS (R = 9.54 min) 254.15 (M*, 100%), 237.10 (73.8), 221.05 (19.6), 194.10 (17.8),
165.10 (30.3), 147.05 (76.7), 135.10 (69.2), 118.10 (35.4), 108.10 (26.5), 91.10 (47.1; 8y
(400 MHz, CDCY3) 3.21 (brs, 1H), 3.72 (s, 3H), 5.82 (s, 1H), 6.47 (s, 1H), 6.80-7.50 (m,
8H).

IL Preparatic

The compound 12 was prepared by following the synthesis procedure as described for
compound 2, but substituting compound 1 for compound 11..

QC-MS (R; = 9.08 min) 272.05 M+, 4.1%), 237.10 (100), 221.05 (4.5), 194.10 (14.7),
“165.10 (23.1); &y (400 MHz, CDC13) 3.78 (s, 3H), 6.11 (s, 1H), 6.56 (s, 1H), 6.85-7.50
(m, 8H).

The compound 13 was prepared by following the synthesis procedure as described for
compound 3, but substituting compound 2 for compound 12.

GC-MS (R; = 11.87 min & R; = 12.09 min) 351.15 (M*+1, 2.2%), 350.15 (M, 8.6),
321.20 (0.4), 308.15 (0.2), 294.20 (18.3), 266.10 (58.6), 237.10 (100), 221.05 (3.0),
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194,10 (10.0), 178.05 (4.1), 165.10 (13.0), 131.05 (2.9), 113.10 (43.8); 8y (400 MHz,
CDCl1) (isomer at R, = 11.87 min) 0.92 (d, J=6.4 Hz, 3H), 1.20 (d., J=6.4 Hz, 3H), 1.92
(dd, J=11.2, 10.8 Hz, 1H), 2.44 (m, 1H), 2.69 (dd, J=11.2, 10.8 Hz, 1H), 2.83 (m, 2H),
2.90 (m, 1H), 3.78 (s, 3H), 5.56 (s, 1H), 6.61 (s, 1H), 6.80 (d, J=8.0 Hz, 1H), 7.00 (d,
J=8.0 Hz, 1H), 7.10 (s, 1H), 7.24 (m, 3H), 7.46 (d, J=8.0 Hz, 1H), 7.56 (d, J=8.0 Hz, 1H),
(isomer at Ry = 12.09 min) 0.96 (d, J=6.4 Hz, 3H), 1.22 (d, J=6.4 Hz, 3H), 1.83 (dd,
J=11.2, 10.8 Hz, 1H), 2.40 (m, 1H), 2.65 (m, 1H), 2.90 (m, 3H), 3.80 (s, 3H), 5.47 (s, 1H),
6.63 (s. 1H), 6.84 (m, 2H), 7.21 (m, 2H), 7.24 (m, 2H), 7.46 (d, J=8.0 Hz, 1H), 7.51 (d,
J=8.0 Hz, 1H).

lis HCl salt: m.p. 115-125°C (Bther): Vopax (KBr) cm' 3373, 1595, 1257; Anal.Calcd.for
CazHa6N207.1.70HCL 0.20H20: C, 63.51; H, 6.81; N, 6.73. Found: C, 63.60; H, 6.80; N,
6.70. '

The compounds of these Examples were prepared by following the synthesis procedure as
described for Examples 2 and 3, but substituting compound 3 for compound 13..

The first isomer, compound 14: GC-MS (R = 13.03 min) 390.20 (M*, 1.5%), 349.15 -
(0.4), 320.10 (0.3), 292.10 (1.7), 264.10 (4.2), 237.10 (25.1), 221.05 (1.4), 194.10 (5.2),
165.10 (5.5), 153.15 (100), 126.15 (4.8), 98.05 (8.7), 84.10 (17.8); 8y (400 MHz, CDCl3)
0.97 (d, 1=6.4 Hz, 3H), 1.21 (d, J=6.4 Hz, 3H), 2.12 (m, 2H), 2.35 (m, [H), 2.65 (m, IH),
2.75 (dd, J=11.6, 2.4 Hz, 1H), 2.81 (m, 3H), 3.42 (dd, J=13.6, 5.2 Hz, 1H), 3.78 (s, 3H),
5.14 (m, 2H), 5.51 (s, 1H), 5.85 (m, 1H), 6.61 (s, 1H), 6.81 (dd, J=8.0, 2.4 Hz, 1H), 7.01
(d, J=8.0 Hz, 1H), 7.11 (s, 1H), 7.24 (m, 3H), 7.4 (d, J=8.0 Hz, 1H), 7.54 (d, J=8.0 Hz,
1Hy, ac 13 (100 MHz, CDQYy) 17.2, 17.5, 53.1, 54.4, 5.2, 56.0, 56.6, 59.2, 60.4, 106.8,

»
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1113, 112.1, 114.2, 117.8, 120.6, 120.7, 122.6, 123.8, 128.1, 129.0, 134.8, 141 4, 154.9,
155.2, 159.6.

Jts HCI salt: m.p. 122-128°C (Ether); Vinax (KBr) m{' 3490, 1602, 1253; Anal.Caled for
CasH3gN202.2HCL 0.25H20: C. 64.17; H, 7.00; N, 5.99. Found: C, 64.27; H, 6.92; N,
5.92.

The second isorner, compound 15: GC-MS (R; = 13.23 min) 390.20 (M*, 3.1%), 349:15
(0.5), 292.10 (2.2), 264.10 (5.5), 237.10 (33.2), 221.05 (1.8), 194.10 (7.1), 165.10 C7.7),
153.15 (100), 126.15 (7.1), 98.15 (18.4), 84.10 (25.0); 53 (400 MHz, CDC) 1.00 (d,
J=6.4 Hz, 3H), 1.21 (d, J=6.4 Hz, 3H), 2.12 (m, 2H), 2.48 (m, 1H), 2.61 (m, 1H), 2.78 (dd,
J=11.6, 2.4 Hz, 1H), 2.83 (m, 3H), 3.42 (dd, J=13.6, 5.6 Hz, 1H), 3.79 (s, 3H), 5.15 (m,

-2H), 5.40 (s, 1H), 5.85 (m, 1H), 6.64 (s, 1H), 6.86(m, 3H), 7.20 (m, 3H), 7.44 (d, J=8.0

Hz, 1H), 7.50 (d, J=8.0 Hz, 1H).

Its HO! salt: m.p, 97-104°C (Ether): Vomax (KBr) cm’ | 3438, 1601 (s), 1260; Anal.Calcd.for
Ca2sHagN202.2HCL. 0.50H20: C, 63.56; H, 7.04; N, 5.93. Found: C, 63.70; H, 6.68; N,

-5.83.

‘The compounds of these Examples were prepared by following the synthesis procedure as
described for Bxamples 2 and 3, except using cyclopropy] methyl jodide and substituting
compound 3 for compound 13.

The first isomer, compound 16; GC-MS (R, = 14.87 min) 40525 (M*+1, 2.3%), 404.25
(M*, 8.2), 362.20 (0.5), 349.15 (0.4), 320.20 (0.8), 292.20 (4.1), 291.10 (3.4), 265.10
(16.5), 237.10 (65.9), 194.10 (11.9), 167.20 (100), 140.20 (3.9), 124.15 (4.6), 98.15
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(44.0); 8y (400 MHz, CDC13) 0.05 (m, 2H), 0.46 (m, 2H), 0.80 (m, IH), 0.92 (d. J=6.0
Hz, 3H), 1.21 (d, J=6.0 Hz, 3H), 2.01 (dd, J=12.8, 7.2 Hz, 1H), 2.17 (m, 2H), 2.35 (m,
1H), 2.64 (dd, J=13.2, 6.4 Hz, 1H), 2.66 (m, lH); 2.72 (dd, J=12.0, 24 Hz, 1H), 3.04 (dd,
J=11.2, 3.2 Hz, 1H), 3.75 (s, 3H), 5.50 (s, 1H), 6.§8 (s, 1H), 6.79 (dd, 1=8.0, 2.4 Hz, 1H),
7.01 (d, J=8.0 Hz, 1H), 7.09 (s, 1H), 7.20 (m, 3H), 7.41 (d, ]=8.0 Hz, 1H), 7.51 (m, 1H); 5
c-13 (100 MHz, CDCl3) 3.2, 4.7, 7.4, 17.4, 17.7, 53.1, 54.5, 55.2, 56.0, 58.3, 59.2, 60.8,
106.8, 111.3, 112.0, 114.2, 120.6, 120.7, 122.6, 123.7, 128.0, 129.0, 141.4, 154.8, 155.2,
159.6.

Its HCI salt: m_p. 162-164°C (Ether); Vinax (KBr) cm™’ 3414, 1599, 1255; Anal.Calcd.for
Ca6H33N202.2HCL 0.5H20: C, 64.19; H, 7.25; N, 5.76. Found: C, 64.43; H, 7.30; N,
5.78.

The second isomer, compound 17: GC-MS (R; = 15.17 min) 405.25 M*+1, 2.2%),
404.25 (M, 8.9), 362.10 (0.6), 349.15 (0.4), 320.10 (0.8), 292.10 (5.0), 291.10 (3.9),
265.10 (19.4), 237.10 (72.2), 194.10 (12.8), 167.20 (100), 140.10 (3.9), 124.15 (4.8),
98.15 (45.5), 8y (400 MHz, CDCl3) 0.08 (m, 2H), 0.48 (m, 2H), 0.82 (m, 1H), 0.97 (d,
J=6.4 Hz, 3H), 1.25 (d, J=6.4 Hz, 3H), 2.10 (m, 2H), 2.28 (dd, J=11.2, 10.0 Hz, 1H), 2.49
(m, 1H), 2.62 (dd, J=13.2, 6.0 Hz, 1H), 2.63 (m, 1H), 2.83 (dd, J=11.2, 2.8 Hz, 1H), 3.02

{dd, J=11.2, 3.2 Hz, 1H), 3.78 (s, 3H), 5.43 (s, 1H), 6.64 (s, 1H), 6.87 (m, 3H), 7.21 (m,

3H), 7.45 (dd, J=7.6, 1.2 Hz, 1H), 7.50 (m, iH); 8¢.13 (100 MHz, CDCl3) 3.3, 4.6, 7.4,

17.0, 17.6, 52.6, 55.2, 55.4, 55.6, 58.3, 603, 61.6, 105.7, 111.3, 112.5, 115.9, 120.5,

122.1, 112.5, 123.5, 128.4, 128.9, 137.3, 155.0, 158.3, 159.3.

Its HQl salt: m.p. 92-105°C (Bther); Vmax (KBr) t'.'rlfl 3398, 1599, 1257; Anal.Calcd for
Ca6H32N202.2HCL 0.5H20: C, 64.19; H, 7.25; N, 5.76. Found: C, 64.38; H, 7.14; N,
5.73.
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) 8
L Preparation of 6-Ouinolinecarboxaldehvde

A mixture of 6-methylquinoline (5.72 g, 40.0 mmol) and selenium oxide (4.44 g, 40.0
mmol) was heated to 220°C for 1h. Afier cooling down the residue was dissolved in ethyl
acetate (100 mL). The organic solution was washed with brine, dried over MgSOy.
Evaporation of solvents provided a solid, which was recrystalized from ether-hexane (1: 1)
mixture t0 give 6-quinolinccarboxaldehyde (3.45 g, 55%).

GC-MS (R, = 5.29 min) 157.15 (M*, 100%), 156.15 (92.2), 128.15 (62.9), 101.15 (16.0);
8y (400 MHz, CDCl3) 7.53 (m, 1H), 8.21 (m, 2H), 8.33 (m. 2H), 9.06 (m, 1H), 10.21 (s,
1H); 8¢.13 (100 MHz, CDCl) 122.1, 126.6, 127.6, 130.7, 133.5, 134.2, 137.3, 150.8,
153.0, 191.3.

The compounds according to Examples 12-17 were synthesized as shown in Scheme 4
above.

‘The compound 18 was prepared by following the synthesis procedure as described for
compound 1, but substituting 1-naphtaldehyde for 6-quinolinecarboxaldehyde.

GC-MS (Rg = 11.13 min) 265.10 (M*, 49.0%), 248.05 (2.3), 204.05 (5.7), 156.05 (37.6),
135.00 (100), 109.00 (43.5); &, (400 MHz, CDCl3) 3.73 (s, 3H), 5.94 (s, 1H), 6.78 (d,

=8.4 Hz, 1H), 6.95 (m, 2H), 7.22 (m, 1H), 7.31 (m, 1H), 7.61 (d, J=8.4 Hz, 1H), 7.83 (s,
1H), 7.95 (d, 1=8.4 Hz, 1H), 8.07 (d, J=8.0 Hz, 1H), 8.73 (m, 1H); §c.13 (100 MHz,
CDCly) 85.2,75.7, 1123, 113.1, 119.1, 121.2, 124.6, 128.5, 129.4, 129.6, 136.3, 142.1,
145.2, 147.6, 150.1, 159.8.
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The compound 19 was prepared by following the synthesis procedure as described for
compound 2, but substituting compound 1 for compound 18.

Uscd directly in the next step: 51 (400 MHz, CDCl3) 3.73 (s, 3H), 5.98 (s, 1H), 6.8-8.2
(m, 9H), 8.80 (s, 1H).

‘The compounds of these Examples were prepared by following the synthesis procedure as
described for compound 3, but substituting compound 2 for compound 19,

GC-MS (R, = 14.9]1 min) 361.20 (M*, 0.8%). 332.15 (0.3). 306.15 (0.6), 302.15 (14.4),
277.15 (52.5), 248.05 (100), 233.00 (10.6). 204.05 (17.1), 176.05 (2.7), 151.05 (1.4),
142.10 (1.8), 113.10 (19.9).

The first isomer, compound 20: &8y (400 MHz, CD(l3) 1.06 (d, J=6.4 Hz, 3H), 1.24 (d,
J=6.4 Hz, 3H), 1.84 (dd, J=11.6, 9.2 Hz, 1H), 2.60 (m, 2H), 2.77 (m, 2H), 3.06 (m,-2H),
3.80 (s, 3H), 5.44 (5, 1H), 6.77 (s, 1H), 6.83 (d, J=8.0 Hz, 1H), 6.88 (dd, J=8.0, 2.4 Hz,
1H), 7.31 (m, 1H), 7.37 (m, 1H), 7.82 (s, 1H), 7.84 (m, 1H), 8.03 (d, J=8.8 Hz, 1H), 8.09
(d, J=8.8 Hz, 1H), 8.87 (m, 1H).
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Compound 21 (a mixture of two isomers, ~25% compound 20): 8y (400 MHz, CDCly)
1.20 (m, 6H), 2.05 (m, 1H), 2.73 (m, 2H), 2.87 (m, 1H), 3.13 (m, 2H), 3.73 & 3.76 (s, 3H),
5.38 (s, 1H), 6.38 (brs, NH), 6.70-8.15 (m, 9H), 8.84 (m, 1H).

‘The compound of this Example was prepared by following the synthesis procedure as
described for Examples 2 and 3, but substituting compound 3 for compound 20.

GC-MS (R, = 17.22 min) 401.25 (M+, 0.3%), 360.20 (0.3), 331.10 (0.2), 303.20 (1.7),
276.10 (4.5), 248.10 (17.2), 233.10 (4.5), 204.10 (8.0), 176.10 (1.3), 153.20 (100), 126.20
(5.4); 8y (400 MHz, CDCl) 1.0 (d. J=6.4 Hz, 3H), 1.21 (d, J=6.4 Hz, 3H), 1.99 (m, 1H),-
2.20 (m, 1H), 2.56 (m, 1H), 2.66 (m, 1H), 2.71 (m, 1H), 2.85 (m, 1H), 2.90 (m, 1H), 3.37
(dd, J=13.2, 40 Hz, 1H), 3.78 (s, 3H), 5.17 (m, 2H), 5.35 (s, 1H), 5.87 (m, 1H). 6.82 (m,
3H), 7.26 (t, J=7.6 Hz, 1H), 7.36 (m. 1H), 7.81 (s, IH), 7.88 (d, J=8.8 Hz, 1H), 8.03 (d,
)=8.8 Hz, 1H), 8.09 (d, J=7.6 Hz, 1H), 8.87 (m, 1H); 8c.13 (100 MHz, CDCl3) 15.7, 16.4,
52.0, 53.7, 55.2, 55.5, 56.8, 58.9, 659, 112.1, 116.3, 117.8, 120.9, 122.5, 126.5, 127.9,
128.9, 129.0,130.2, 134.8, 136.0, 139.2, 141.1, 147.6, 150.0, 159.5.

its HQl salt: m.p. 128-140°C (Ether); Viney (KBr) cm’? 3376, 1596, 1263; Anal.Caled for
CagH31N30.2.30HQL 0.1H20: C, 64.10; H, 6.93; N, 8.62. Found: C, 64.08; H, 6.92; N,
8.35.
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‘The compound of this Example was prepared by following the synthesis procedure as
deuibdfwﬂxunpluZuﬂS.bqtmhuﬁuﬁngmdﬂormdzl.

GC-MS (R = 17.21 min) 401.35 (M"'. 0.4%). 360.30 (0.2), 331.20 (0.2), 303.20 (1.6),
276.10 (4.8), 248.10 (17.3), 233.10 (4.4), 204.10 (8.1), 176.10 (1.3), 153.20 (100), 126.20
(5.6); 8y (400 MHz, CDCl3) 1,01 (d, J=6.0 Hz. 3l-i). 1.21 (d, 1=6.0 Hz, 3H), 1.95 (m, 1H),
2.16 (m, 1H), 2.56 (m, 1H), 2.66 (m, 1H), 2.74 (m, 1H), 2.80 (m, 1H), 2.87 (m, 1H), 3.30
(dd, J=13.6, 5.6 Hz, 1H), 3.77 (s, 3H), 5.13 (m. 2H), 5.34 (s, 1H), 5.82 (m, 1H), 6.77 (dd,
J=8.0, 2.4 Hz, 1H), 6.99 (d, J=7.6 Hz,'1H), 7.11 (s. 1H), 7.21 (d, J»8.0 Hz, 1H), 7.38 (dd,
J=8.4, 4.0 Hz, 1H), 7.59 (d. J=8.4 Hz, 1H), 7.66 (s. 1H), 8.03 (d, J=8.8 Hz, 1H), 8.11 (d,
J=8.4 Hz, 1H), 8.88 (m, 1H); 8c.13 (100 MHz. CDCQl3) 15.3, 16.2, 51.9, 53.4, 55.2, 55.3,
56.8, 58.5,66.1, 111.8, 114.0, 117.6, 120.6. 121.1. 127.9, 128.3, 128.9, 129.1, 131.4, .
134.9, 136.0, 137.1, 144.1, 147.7, 150.2, 159.6.

Iis HCI salt: m.p. 177-182°C (Ethér); Vmax (KBr) cm™ 3405, 1597, 1260; Anal.Calcd.for
CagH31N30.2.80HCE: C, 62.01; H, 6.76; N, 8.34, Found: C, 61.98; H, 6.77; N, 8.03.

The compounds of these Examples were prepared by following the synthesis proceduare as
described for Examples 2 and 3, but substituting allylbromide for cyclopropylmethylioidide..

The first isomer, compound 24: GC-MS (Rq =20.77 min) 41525 (M*, 3.8%), 344.15
(2.4), 302.10 (9.5):276.10 (58.8), 248.15 (79.1), 233.10 (17.2), 204.10 (29.4), 176.10
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(4.2), 167.15 (100), 138.15 (14.2), 112.15 (47.0); 5y (400 MHz, CDCl3) 0.10 (m, 2H),
0.51 (m, 2H), 0.86 (m, 1H), 0.97 (d, J=6.4 Hz, 3H), 1.25 (d, J=6.4 Hz, 3H), 1.98 (dd,
J=11.2, 8.8 Hz, 1H), 2.14 (dd, J=13.2, 6.4 Hz, 1H), 2.32 (dd, J=10.8, 5.6 Hz, 1H), 2.58 (m,
2H), 2.66 (dd, J=11.6, 2.8 Hz, 1H), 2.73 (m, 1H), 3.07 (dd, J=11.2, 3.2 Hz, 1H), 3.78 (s,
3H), 5.39 (s. 1H), 6.79 (s, 1H), 6.84 (m, 2H), 7.26 (t, J=8.0 Hz, 1H), 7.35 (dd, J=8.4, 4.0
Hz, 1H), 7.83 (s, 1H), 7.89 (d, }J=8.8 Hz, 1H), 8.03 (d, }=9.2 Hz, 1H), 8.09 (d, J=8.0 Hz,
1H), 8.86 (dd, J=4.0, 2.0 Hz, ll'i); 8c.13 (100 MHz, CDCl3) 3.4,4.4,7.6, 16.2, 169, 52.1,
53.8, 55.2, 55.6, 58.5, 59.7. 65.6, 112.0, 116.3, 120.9, 122.6, 126.5, 127.9, 128.8, 129.0,

-'130.2, 136.0, 139.1, 141.1, 147.6, 149.9, 1594.

Its HCI salt: m.p. 127-157°C (Ether); Viax (KBr1) cm’! 3402, 1596, 1262; Anal.Calcd.for
C27H33N30.3HCI. 0.75H70: C, 60.23; H, 7.02; N, 7.80. Found: C, 60.49; H, 7.00; N,
1.73.

The second isomer, compound 25: GC-MS (R; = 20.73 min) 415.25 (M*, 3.2%), 344.05
(2.3), 302.10 (7.7), 276.10 (48.5), 248.15 (69.6), 233.10 (15.7), 204.10 (25.8), 176.10
(3.7), 167.15 (100), 138.15 (12.2), 112.15 (46.8); 8y (400 MHz, CDCl3) 0.17 (m, 2H),
0.56 (m, 2H), 0.97 (m, 1H), 1.11 (brs, 3H), 1.27 (brs, 3H), 2.24 (m, 1H), 2.38 (m, 1H),
2.51 (m, 1H), 2.61 (m; 1H), 2.87 (m, 3H), 3.13 (m, 1H), 3.77 (s, 3H), 5.34 (s, 1H), 6.78 (d,
J=8.0 Hz, 1H), 6.98 (d, J=8.0 Hz, 1H), 7.08 (s, 1H), 7:22 (¢, J=8.0 Hz, 1H), 7.39 (dd,
J=8.4, 4.4 Hz, 1H), 7.60 (4. J=8.4 Hz, 1H), 7.73 (s, 1H), 8.04 (d, J=8.8 Hz, 1H), 8.16 (d,
J=8.4 Hz, 1H), 8.89 (d, J=4.0 Hz, 1H); .13 (100 MHz, CDCl3) 4.07, 4.37, 6.9, 14.8,
15.1, 51.4, 55.2, 56.2, 58.2, 60.3, 66.4, 111.8, 114.2, 120.6, 121.2, 128.0, 128.1, 129.2,
131.0, 136.0, 137.0, 143.8, 147.7, 150.3, 159.6.

Its HQl salt: m.p. 92-105°C (Bther); Vmax (KBr) em’! 3345, 1596, 1259,
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‘The compounds according to Examples 18-20 were synthesized as shown in Scheme 5
10 above.
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The compound 26 was prepared by following the synthesis procedure as described for
compound 1, but substitnting 1-naphtaldehyde for 4-quinolinecarboxaldehyde..

GC-MS (R, = 10.81 min) 266.10 (M*+1, 11.8%), 265.10 (M*, 61.0), 248.05 (6.1), 232.00
(6.2), 216.05 (4.7), 204,00 (10.5), 191.05 (2.0), 176.00 (3.8), 156.00 (13.9), 135.10 (100),
129.10 (86.6), 109.10 (68.2), 102.10 (25.5); 8y (400 MHz, CDCls) 3.67 (s. 3H), 5.30 (brs,
1H), 6.41 (s, [H), 6.76 (d, J=7.2 Hz, 1H), 6.90 (m, 2H), 7.18 (¢, J=7.6 Hz, 1H), 7.38 (m,
1H), 7.56 (t. }=7.6 Hz. 1H), 7.62 (m, 1H), 7.92 (d, J=8.4 Hz, 1H), 8.00 (d, J=8.4 Hz, 1H),
8.64 (dd, J=4.4, 1.2 Hz, 1H); 813 (100 MHz, CDCl3) 55.1, 72.1, 113.0, 113.2, 118.5,
119.5, 123.9, 125.7, 126.5, 129.0, 129.5, 129.7, 143.8, 147.8, 149.1, 149.9, 159.7.

153
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The compound 27 was prepared by following the synthesis procedure as described for
compound 2, but substituting compound 1 for compound 26.

Used directly in the next step: GC-MS (R; = 10.54 min) 285.10 (M++2, 11.5%), 283.10
(M*, 33.10), 268.05 (0.2), 248.15 (100), 233.10 (37.0), 217.05 (27.2), 204.10 (45.5),
178.10 (5.9). 176.10 (11.5), 151.10 (5.7), 139.05 (2.1), 108.60 (11.0), 102.10 (17.4).

The compound-of this Example was prepared by following the synthesis procedure as
described for compound 3. but substituting compound 2 for compound 27.

GC-MS (R, = 13.96 min) 362.20 (M*+1, 1.4%), 361.20 (M*, 6.6), 306.10 (2.0), 302.15:
(18.3), 277.15 (59.6), 248.15 (100), 233.10 (15.8), 204.10 (20.9), 176.10 (3.8), 151.00
(1:8), 143.15 (1.4), 113.15 (15.8); &y (400 MHz, CDCl3) 0.92 (d, J=6.4 Hz, 3H), 1.12 (d,
Jm6.4 Hz, 3H), 1.82 (dd, J=11.6, 10.0 Hz, 1H), 2.52 (brs. 1H), 2.62 (dd, J=11.6, 2.8 Hz,
1H), 2.72 (m, 1H), 2.77 (m, 1H), 2.88 (m, 1H), 2.98 (dd, J=11.6, 2.0 Hz, 1H), 3.72(s, -
3H), 5.86 (s, 1H), 6.69 (s, 1H), 6.72 (d, J=8.0, 1H), 6.78 (dd, J=8.0, 2.4 Hz, 1H), 7.20 (8,
J=8.0 Hz, 1H), 7.37 (t, J=8.0 Hz, 1H), 7.60 (t, J=8.0 Hz, 1H), 7.65 (d, J=4.4 Hz, 1H), 7.99
(d, J=8.8 Hz, TH), 8.09 (d, J=8.0 Hz, 1H), 8.89 (d, J=4.4 Hz, 1H).
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The compounds of these Exampies were prepared by following the synthesis procedare as
described for Examples 2 and 3, but substituting compound 3 for compound 28.

The first isomer, compound 29: GC-MS (R, = 15.97 min) 401.15 (M*, 0.8%), 360.20

(0.8), 303.15 (3.3), 27615 (5.7), 248.05 (15.3), 217.05 (6.3), 204.10 (10.4), 176.00 (2.2),

153.20 (100), 126.10 (5.3), 98.10 (13.8); &y (400 MHz, CDCl3) 0.96 (d. J=6.0 Hz, 3H)._
1.14 (d, J=6.0 Hz, 3H), 2.01 (m, 1H), 2.16 (t, J=10.0 Hz, 1H), 2.47 (m, 1H), 2.59 (d,
J=11.2 Hz, 1H), 2.86 (m, 2H), 2.95 (t, }=6.0 Hz. 1H), 3.36 (dd, J=13.6, 4.4 Hz, 1H), 3.72
(s, 3H), 5.15 (m, 2H), 5.77 (s, 1H), 5.85 (m, 1H), 6.74 (m, 3H), 7.17 (v J=7.6 Hz, 1H), .
7.38 (1, )=8.0 Hz, 1H), 7.60 (dd, J=7.2, 0.8 Hz, 1H), 7.73 (d, J=4.4 Hz, 1H), 8.00 (d, J=8.4
Hz, 1H), 8.08 (d, )=8.8 Hz, 1H), 8.90 (d. J=3.6 Hz, 1H); &¢.;3 (100 MHz, CDCl») 15.9,
16.6, 53.8, 55.1, 55.5, 56.7, 594, 63.2, 112.0, 115.7, 117.7, 120.6, 121.9, 124.4, 126.0,
126.8, 128.6, 129.3, 130.1, 134.8, 140.3, 148.5, 148.6, 150.2, 159.5.

Its HC) salt: m.p. 158-166°C (ACOEt-Ether); Vey (KBr) cm™' 3400, 1596, 1263;
Anal.Caled for CagH N3O .3.0HCLO.9H,0: C, 59.24; H, 6.85; N, 7.97. Found:.C, 59.31;
H, 6.94; N, 7.80.

The second isomer, compound 30: GC-MS (R, = 16.19 min) 401.25 M+, 0.5%), 386.20

(0.2), 360.20(0.7), 331.10 (0.3), 303.15 (3.3), 276.15 (4.7), 248.15 (13.7), 233.10 (5.8),
217.05 (4.9), 204.10 (9.8), 176.10 (1.8), 153.20 (100), 126.20 (5.2), 98.10 (13.9% & (400
MHz, CDCls); 5¢.13 (100 MHz, CDCl3).

Its HQl salt: m.p. 155-165°C (AcOEt-Ether).
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The compounds according to Examples 21-22 were synthesized as shown in Scheme 6

15 4-Formyl-N,N-diethylbenzamide (2.088 g, 10.1 mmal) was dissolved in 45 ml of anhydrous
THF. The solution was cooled down to -78 *C, followed by a dropwise addition of 10.1 ml
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(10.1 mmol) of a 1.0 M solution of 4-Chloro-phenylmagnesium bromide in ether. The
mixture was warmed up to room temperature within 3 hours. Thea S0 ml of a saturated
NH4Cl-solution was added and the mixture was extracted with ethyl acetate (3x30 ml). The
combined organic layers were washed with water (2 x 30 ml) and trine (1 x 30 ml), dried
(Na2S0y), filtered and the solvent was removed in vacuo. The residue was
chromatographed on silica gel eluting with methanol:dichloromethane (1:125 - 3:125) to
yﬂedﬁeﬁﬂeconmomdanuoiorlessoil.

Vimax (KBry¥em™! 3329, 2977, 1595, 1461, 1289, 1094, 1051, 830: 5y (400 MHz, CDCl3)
1.09 (3H, brs), 1.21 (3H, br s), 3.22 (2H, br 5), 3.33 (1H, d, ] 3), 3.50 (2H, br ), 5.74
(1H. d. ] 3), 7.22-7.34 (m, 8H);

‘The compound 32 was prepared by following the synthesis procedure as described for
compound 2, but substituting compound 1 for compound 31.

Used for the next step without further purification.

The compound of this Example was prepared by following the synthesis procedure as
described for eompumd 3, but substitting compound 2 for compound 32,
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m.p. 112-113°C (from acetonitrile), Vax (KBI’)I(:II'I'l 3347, 2947, 2809, 16185, 1451, 1318,
1284, 1094, 836; 8g; (400 MHz, CDCl3) 1.10 (3H, br s), 1.21 (3H, br 5), 1.69 (1H, br 3),
2.33 (4H, br 3), 2.86-2.89 (4H, m), 3.24 (2H, br 5), 3.51 (2H, brs), 4.22 (1H, ), 7.23-7.41
(8H, m); C22H2gN30C1 © 0.3 H20 requires:

C: 67.52 H: 7.37 N: 10.74 Found: C: 67.68 H: 737 N: 10.73.

The compound ofdﬁanmplcmpepmdbyfollowingihesynﬂmispmedmu
described for Examples 2 and 3, but substituting compound 3 for compound 33.

m.p. 147-163°C (from cther), Viax (KBrifom™' 3418, 2974, 2355, 1626, 1435, 1286, 1092,
945, 812; 5y (400 MHz, CDCl3) 1.06 (3H, br 5), 1.19 (3H, br s). 3.0-3.7 (14H, m), 5.4-5.6
(2H, m), 6.0-6.2 (1H, br m), 7.2-7.8 (9H, m); Ca5H34N30Q13 requires:

C: 60.18 H: 6.87 N: 8.42 Found: C: 60.48 H: 6.89 N: 8.31.
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The compounds according to Examples 23-24 were synthesized as shown in Scheme 7

above.

G,

L wa-o e 23
{compound 35\

The compound 35 was prepared by following the synthesis procedure as described for
compound 1, but substituting 3-bromoanisole for 2-twomoanisole, and 1-naphtaldehyde for

15 N,N-diethyl-4-carbaxybenzamide...
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Venx (KBriVem'™! 3302, 2976, 1607, 1430, 1250, 1098, 813; 8y (400 MHz, CDCl3) 1.09
(3H, brs), 1.22 3H, br 5), 2.60 (1H, d. J 3), 3.24 (2H, br 5), 3.52 (2H, br 5), 6.00 (1H. d, J
3),7.30-7.50 (7H, m), 7.76-7.88 (4H, m);

The compound 36 was prepared by following the synthesis procedure as described for *
compound 2, but substituting compound 1 for 'compound 3s.

Used for the next step without further purification.

The compound of this Example was prepared by following the synthesis procedure as
qgmufmmkl.m:auwmﬁngmmmzfmwmmu. .

m.p. 106-108°C (from acetonitrile), Veax (KBricm™ 3324, 3052, 2964, 2810, 2774,
1613, 1465, 1287, 1130, 1098; 5y (400 MHz, CDCl3) 1.07 (3H, br 5), 1.19 (3H, br 8), 1.89
(1H, br s), 2.40 (4H, br 5), 2.89-2.92 (4H, m), 3.21 (2H, br 5), 3.50 (2H, br s), 4.41 (1H, 3),
7.24-7.84 (11H, 3m); CagH31 N3O = 0.9 H20 requires:

C: 74.75 H: 7.91 N: 10.06 Found: C: 74.68 H: 7.56 N: 10.38.
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The compound of this Example was prepared by following the synthesis procedure as
described for Examples 2 and 3, but substituting compound 3 for compound 37.

Vimax (KBrem'! 3053, 2968, 2805, 1629, 1426, 1288, 1141, 1095, 921, 817; 5y (400
MHz, CDCl3) 1.06 (3H. br s), 1.19 (3H, br ), 2.49 (6H, br 5), 3.00 (2H, m), 3.20 (2H, br
5), 3.49 (2H, br 5), 4.41 (1H, 5), 5.08-5.22 (2H, m), 5.78-5.92 (1H, m), 7.26-7.84 (11H,
m); C24H34N30C13 ¢ 0.6 H30 requires:

C: 76.99 H: 8.07 N: 9.29 Found: C: 77.06 H: 8.09 N: 9.32 %.
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The compounds according o Examples 25-26 were synthesized as shown in Scheme 8
above.
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The compound 39 was prepared by following the synthesis procedure as deacribed for

compound 31, but substituting kﬂuuphmyhmpeﬂmnbmmde for 4-
toluylmagnesiumbromide.

Vinax (KBrYem™ 3364, 2970, 1602, 1455, 1381, 1291, 1101, 1054, 802; 55 (400 MHz,
CDCla) 1.09 (3H, br 5), 1.22 (3H, br 5), 2.33 (3H. 5), 2.55 (1H, br ), 3.24 (2H, br 5), 3.52
(2H, br 5), 5.78 (1H, d, J 3), 7.11-7.41 (8H, m);

The compound 40 was prepared by following the synthesis procedure as described for
compound 2.

Used for the next step without further purification.

The compound of this Example was prepared by following the synthesis procedure as
described for compound 3. '

\ S8
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m.p. 129-132°C (from acetonitrilc), Vmax (KBryem'' 3320, 2957, 2811, 1610, 1437, 1285,
1128, 1010, 838; 8y (400 MHz, CDCl3) 1.10 (3H, br s), 1.20 (3H, br 5), 1.83 (1H, br 5),
2.30 (3H, 5), 2.34 (4H, br 5), 2.86-2.89 (4H, m), 3.24 (2H, br s), 3.51 (2H, bx 5), 4.20 (1H,
3), 7.06-7.46 (8H, 3m); C23H3 N30 requires:

C: 75.58 H: 8.55 N: 11.50 Found: C: 75.30 H: 8.54 N: 11.56.

The compound of this Example was prepared by following the synthesis procedure as
described for Examples 2 and 3.

m.p. >160°C dec. (from ether); Vg (KBr)/cm' 3437, 2973, 2402, 1625, 1433, 1285,
1097, 944, 809; &y (400 MHz, CDCl3, free base) 1.10 (3H, br s), 1.20 (3H, br 5), 2.29
(3H, 5), 2.35-2.60 (6H, m), 3.03 (2H, m), 3.24 (2H, br s), 3.52 (2H, br s), 4.22 (IH, s),
5.12-5.23 (2H, m), 5.81-5.93 (1H, m), 7.05-7.45 (8H, 3m);
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‘The compound 43 was prepared by following the synthesis procedure as described for
compound 31, but substituting 4-chlorophenylmagnesiumbromide for
m-toluylmagnesiumbromide.
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Vmax (l(.Bl')I::lfI 3406, 2972, 1613, 1429, 1360, 1287, 1097, 1053, 789; &3 (400 MHz,
CDCl3) 1.10 (3H, br s), 1.22 (3H, br 5), 2.34 (3H, 5), 2.55 (1H, d, ) 3.5), 3.25 (2H, br 3),
3.52 (2H, br 5), 5.80 (1H, d, J 3), 7.12-7.42 (8H, m);

‘The compound 44 was prepared by following the synthesis procedure as described for
compound 2,

Used for the next step without further purification.

The compound of this Example was prepared by following the synthesis procedure as
described for compound 3.

. mp. >130°C dec. (from ether), Vmgx (Kbr¥em™! 2971, 2805, 2715, 1624, 1434, 1289,

1096, 783; &y (400 MHz, CDC)3, frec base) 1.10 (3H, br 5), 1.20 (3H, br 5), 2.31 (3H, 5),
2.35-2.45 (S5H, m), 2.89-2.92 (4H, m), 3.25 (2H, br 8), 3.51 (2H, br 3), 4.19 (1H, s), 6.98-
7.46 (8H, 4m);
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& (400 MHz, CDCl3) 0.85-2.0 (18H, m), 3.26 (2H, br 5), 3.53 (2H, br 5), 4.35-4.43 (1H,
m), 7.28-7.36 (4H, m);

The compound 47 was prepared by following the synthesis:procedure as described for
compound 2.

Used for the next step without further purification.

The compound of this Example was prepared by following the synthesis procedure as
described for compound 3.

m.p. 113-116°C (from acetonitrile), Vnax (KBr)em'! 3330, 2936, 2845, 1623, 1431, 1286,
1096, 823; 81 (400 MHz, CDCl3) 0.64-2.02 (18H, m), 2.18-2.40 (4H, m), 2.75-2.87 (4H,
m), 3.06 (1H, d, J 8.8), 3.27 (2H, br 5), 3.52 (2H, br 5), 7.11 (2H, d, J 8.4), 7.29 (2H, d, J
8.4);
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The compound 49 was prepared by following the synthesis procedure as described for
compound 1. '

A
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Ot1 (400 MHz, CDCl3) 1.09 (3H, br 5), 2.23 (6H, 5), 2.85 (1H, d, ] 3), 3.24 (2H, bx 3), 3.51
(2H, br s), 5.73 (1H, d, J 2), 7.03-7.12 (m, 3H), 7.26-7.39 (m, 4H);

The compound 50 was prepared by following the synthesis procedure as described for
compound 2.

Used for the next step without further purification.

The compound of this Example was prepared by following the synthesis procedure as
described for compound 3.

Vimax (KBi)orin™! 3304, 2039, 2810, 1626, 1429, 1286, 1096, 846; 5y (400 MHz, CDCl3)

141 (3H, brs), 1.20 (3H, br 3), 1.87 (1H, br 5), 2.20 (3H, 5), .22 (3H, 5), 2.34 (¢H, br s),
2.86-2.89 (4H, m), 3.25 (2H, br 5), 3.51 (2H, br 3), 4.15 (1H, 5), 7.02-7.15 (3H, m), 7.26-

7.30 (2H, m), 7.42-7.46 (2H, m);
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The compound 52 was prepared by following the synthesis procedure as described for
compound 1.

6L
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&y (400 MHz, CDCl3) 1.06 (3H, br s), 1.20 (3H, br s), 3.01 (1H,4d, ] 4), 3.21 (2H, br 5),
3.49 (2H, br 5), 6.47 (1H, d, ] 4), 7.24-7.48 (TH, m), 7.55-7.58 (1H, m), 7.78-7.87 (2H,
m), 7.98-8.01 (1H, m);

m "TERAL AR
{compound S3)

The compound 53 was prepared by following the synthesis procedure as described for
compound 2.

Used for the next step without further purification.

The compound of this Exampie was prepared by following the synthesis procedure as
described for compound 3. N

i

Vioax (KBr¥em™! 3307, 3050, 2966, 2814, 1625, 1431, 1287, 1098, 843, 797; 5y (400
MHz, CDCl3) 1.04 (3H, br 5), 1.17 (3H, br 5), 2.14 (1H, br 5), 2.40 (2H, bx 5), 2.46 (2H, br
s), 2.83-2.95 (4H, m), 3.17 (2H, br 5), 3.48 (2H, br s), 5.05 (1H, 5), 7.22-7.28 (2H, m),
7.40-7.54 (SH, m), 7.70-7.94 (3H, m), 8.40-8.43 (1H, m);
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The compounds sccording to Examples 31-42 were synthesized as shown in Scheme 13

N-t-Butoxycarbonyl-2-aminoisobutyric acid (5.0g, 25mmol) and D,L-alanine methylester
hydrochlaride (3.5g, 25mmol) was dissolved in dry dichloromethané (SOmL) and cooled to
0°C. Triethylamine (3.5mL., 25mmol) and then 1-(3-dimethylaminopropyl)-3-ethy}-
carbodiimide hydrochloride (4.8g, 25mmol) was added and the mixture was stirred at 0°C
until himps dissolved. The reaction mixture was then left in the freczer 4d at -20°C. The
organic solution was washed with water, 1M citric acid (aq.), water, dricd (NaSO4) and
evaporated in vacuo to give 6.0g (83%) of coupling product. Most of the coupling product
(5g) was dissolved in formic acid (50mL) and stirréd 12h at 25°C. The acid was removed
in vacuo and the residue dissolved in 2-butanol and heated at reflux for 4h. The solution
was cooled to 0°C and the crystals filtered off and dried in vacuo at 100°C. Yield 2.6g of
pure compound 55 (82%) which could be recrystallized from methanol , mp: >300°C. IR
(Kbr) (cm-1): 3000 (br), 1680 (s) (C=0 ). 'H NMR (D20): 5= 4.75 (s, 2H, NH), 4.21 (g,
1H, CHMe), 1.50-1.42 (m, 91, 3Me). C7H12N203 requires C: 53.83, H: 7.74, N: 17.94.
Found C: 53.89, H: 7.90, N: 17.79. '

IL

Compound 55 (2.2g, 14mmol) was dissolved on dry THF (120mL). Lithiun aluminom
hydride (42mlL., 1M in THF) was added in small portions. When addition complete, the
solution was heated at reflux over night. The solution was allowed to cool, then excess
hydride was destroyed by dropwise addition of water (1.6mL), NaOH (1.6mL., 15%
solntion) and water (4.8mL). The granular precipitate was filtered off and solvent
evaporated in vacuo. The residue was dissolved in dichloromethane, dried (K2003) and
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cvaparation of solvent in vecuo gave 1.5g (84%). Treatment with excess HCl in ether gave
the dihydrochloride compound 56 which could be recrysuallized from methanol/ether mp:
>300°C. IR (cm-1) ,KBr: 2760, 1570 (R2NH2+). MS (amine):128, 113, 84, 71, 58. 'H
NMR ( D20+DSS): § = 2,70-2.50 (m, SH, CH2-N, CH-N), 1.14 (s, 3H, 1 Me), 1.00-0.94
(s+d, GH, 2 Me). C7H;gN2x2HCI requires C: 41.80, H: 9.02, N: 13.93. Found C:42.03,
H:9.24, N: 14.00.

4-(Chloro-(3-methoxyphenyl)methyl)-N,N-diethylbenzamide (0.61g, 2.0mmol) and
compound 56 (0.50g, 3.9mmol) was dissolved in dry acetonitrile (SmL). Potassium
carbonae (0.26g, 2.0mmot) was added and the mixture heated at reflux for 2d. The solvent

was removed in vacuo and the residue pwified by flash chromatography on silica
(CH2Qy/McOH/NHs(ag.)), 98:1:1 to 95:5:1 1o yield 0.65g (79%). Treatment with excess
of HCl in ether, filtering and drying crystals in vacuo over KOH gave the dihydrochloride
compound 57, mp: 134-36°C. IR (HC] salt, KBr) (cm-1): 3400 (br, OH), 2900 (b,
RaNHz+), 1600 (s, C=0 or RoNHz+), 1283, 1038 (C-0). MS (amine) 3 peaks: 423, 353,
325, 296, 127. 'H NMR: (amine, CDCl3): 5 = 7.40-6.60 (m, 8H, Ar-H), 5.26, 5.25, 4.61
(33, IH, CHA), 3.70 (s, 3H, Me0), 3.4, 3.2 (2 tr. 3, 4H, MeCiHp), 3.1-2.0 (m, SH,"
piperazine-H), 1.3-0.9 (m, 15H, SMc). CagHaN30; x2HCI requires C: 62.89, H: 7.92,N:
8.46. Found C: 63.41, H: 8.38, N: 8.56.

Compound 57 (0.39g,0.92mmol) was dissolved in dry acetonitrile (SmL). Potassium
carbonate (0.13g, 0.92mmol) and ally] bromide (90ptL., 1.02mmo]) was added. After 3h at
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25°C the solvent was evaporated and the residue purified by flash chromatography on silica
(CH2Q12/MeOH), 98:2 to 95:5 to give a total of 0.39g (92%). Treatment with cxcess of
HQCl in ether, filtering and drying crystals in vacuo over KOH gave the dihydrochloride,
compound 58, mp: 105-21°C. IR (HQl salt, Kbr) (cm-1): 3400 (br, OH), 2500 (br.
RgNHz+), 16200 (s) (C=O or R;NHg+), 1285, 1043 (C-0). 'H NMR: (amine, CDCl5): § =
7.50-6.60 (m, 8H, Ar-H), 5.70 (m, 1H, allyl-H), 5.00 (m, 2H, allyl-H), 4.70 (s, 1H,
CHAr3), 3.70 (s, 3H, McO), 3.5 +3.3 (2 br. s, 4H, MeCHy), 3.0-1.9 (m, TH, piperazine-H),
1.2-0.8 (m, 15H, SM). C2oH41N307 x2HCl requires C: 64.91, H: 8.08, N: 7.83. Found C:
65.70, H: 8.60, N: 8.29.

Compound 56 (0.14g,0.91mmol) was dissolved in acetonitrile and allyl bromide (S0pL.,
0.91mmol) was added at 0°C. After 1h another portion of allyl bromide was added. After 2h
the solvent was evaporated and the residue purified by flash chromatography on silica
(CH2CQ12/MeOH), 95:5 to 80:20 w give the monoallyl compound 59, 116mg (69%).

The compound of this Exampic was prepared by following the synthesis procedure as
described for Example 3.

Mp: 125-30°C. IR (2HCI, KBr) (cm-1): 3430(bx), 2978, 2480(bx.), 1607, 1436, 1285.
MS(frec aminc):366 , 296, 167. \H NMR: (D20 +DSS): 5 =7.60-6.90 (m, 9H, Ar-H), 6.0-
5.5 (m, 4H, allyl-H + ArzCH), 3.80 (28, 3H, MeO), 4.0-3.7 (m, 11H, allyl-H , piperazine-H,

™~

€Y
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amide-CHj), 1.3-1.0 (m, 1SH, piperazinc-Me, amide-Me). Anal. calc. for C9H41N302 x
2HQ x 2.9 H70: C:59.15, H:8.35, N:7.14. Found: C: 59.05, H:8.00, N: 7.22.

56 (42mg,0.33mmol) and potassium carbonate (46mg, 0.33mmol) was dissolved in water
(2mL) and di-s-buty} dicarbonate (79mg, 0.36mmol) was added. After stirring 1h the
solvent was evaporated in mmnndﬂwruilucpﬁiﬁedbychmmmhyon silica
(CH202/McOH), 90:10 to give 43 mg of the mono-N-Boc protected 55 which was
dissolved in dry acetonitrile together with potassium carbonate (26mg, 0.19mmol) and 4-
(Chloro-(3-methoxyphenyl)methyl)-N N-diethylbenzamide (63mg, 0.19mmol). After
heating 4 days at reflux, the solvent was removed in vacuo and residue purified by
chromatography on silica (CH2Q2/MeOH). 100:0, 95:5. Treatment with formic acid (Sml.)
for 3h, evaporation of solvent in vacuo and extraction of the residue with CHzCquiM-
NaOH. drying of the organic phase (K2CO3) and evaporation of solvent in vacuo gave
27mg (33%) of the frec amine. Treatment with excess HCl in ether gave the dihydrochloride
which was dissolved in water and freezedried., mp:145-50°C. IR (2HCI, KBr) (cm-1):
3500-3400(br), 1601, 1442, 1285, MS(free amine): 423, 296, 325, 127. TH NMR: (CDQCl3):
8 = 7.4-6.6 (m, 8H, Ar-H), 5.39, 5.36 (2s, 1H, AryCH), 3.75 (s, 3H, MeO), 35,325 (2 br.
s, 4H, amide-Me), 2.80, 2.50, 2.05 (3m, S5H, piperazine-H), 1.5 (br.s, 1H, N-H), 1.25-1.0
(br. m, 6 H, amide-Me), 1.15 (s, 3H, Me), 0.90 (d, 3H, Me), 0.85 (s, 3H, Me). Calc. for
C26H37N107 x2HC1 x 7.4 H0: C:49.58, H:8.61, N:6.67. Found: C: 49.61, H:7.73, N:
6.56.
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The compound 62 was prepared by following the synthesis procedure as described for
compound 1.

MS: 282, 211, 165, 105. 14 NMR: (CDCly): & =7.38-7.20 (m, SH), 5.80 (d, J=3.5Hz, | .
H), 3.5, 3.2 (2br.s, 4H), 1.2, 1.05 (2br. s, 6H).

The compound 63 was prepared by following the synthesis procedure as described for
compound 2.

GC-MS (2 peaks):296, 225, 165, 121. and 300, 266, 229, 195, 165. 'H NMR: (CDC13): &

. = 7.45-7.20 (m, 9H), 6.09 (s, 1H), 3.4 (br. m, 4H), 1.1 (br. m, 6H).

‘The compound of this Example was prepared by following the synthesis procedure as
described for compound 3.
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Mp: 157-69°C. IR (amine, CDCYj in KBr cell) (cm-1): 3690, 3630, 1613, 1435, 1265. MS
(free amine): 351, 306, 295, 266, 194, 165. n NMR: (frec amine, CDCl3); &= 7.46-7.16
(m, 9H, Ar-H), 4.24 (s, 1H, CHAnp), 3.5 + 3.2 (2 br. 3, 4H, MeCHj), 2.89 (m, 4H,

piperazine-H), 2.36 (br. 5, 4H, piperazine-H), 1.94 (br 5, 1H, NH), 1.2 +1.1 (2 br. 3, 6H,
2Me). Anal. calc. for CgzHz9N30 x 2HC x1.90 Hz0, C: 57.61, H: 7.65, N: 9.16. Found

C: 57.59, H: 7.66, N: 8.92.

The compound of this Example was prepared by following the synthesis procedure as
described for Examples 2 and 3.

Mp: 175-205°C. IR (amine, CDCl3 in KBr cell) tcm-1): 3689, 1613, 1455, 1434, 1290,
1143. MS (free amine): 391, 165, 125. 'H NMR: (frec amine. CDCl3): 8= 7.42-7.12 (m,
OH, Ar-H), 5.81 (m, 1H, allyl-H), 5.10 (m. 2H, allyl-H), 423 (s, IH, CHAry), 3.5+3.2(2

. 5, 4H, MeCH2), 3.00 (m, 2H, allyl-H), 2.6-2.4 (br. 3, 8H, piperazine-H), 1.1 (2 br. s,

+ 6H, 2Me). Anal cak:. for CasH3sN2O x2HCI x1.0 H20, C: 62,23, H: 7.73, N: 8.71. Found
C:62.22,H: 7.49, N: 8.42, '

(D.L)-N-t-Butoxycarbonyi-alanine (5.0g, 26mmol) was dissolved in methylene chloride
(50mL) with triethyl amine (8.1mL), dried with 4A molecular sieves and transfered to dry
flask under nitrogen. i-Buty! chloroformate (3.8mL., 29mmol) was added at -10°C. The
Solution was stirred 15min , then D,L-serine methylester hydrochloride (4.1g, 26mmol) was
added and the solution was allowed 1o reach 25°C and stritred 12h, Washing the solution
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with brine, drying (MgSO4) and evaporating solvent in vacuo gave a solid which was
treated with formic acid for 1h. The acid was removed in vacuo and the residue dissolved in
anhydrous 2-butanol (5mL) and heated at reflux 2 days. The solvent was removed and the
residue crystallized when treated with acetone to give 1g of compound 66 (24%).

The compound 67 was prepared by following the synthesis procedure as described for
compound 55,

Compound 67 (0.41g, 3.1mmol) was dissolved in dry DMF (SmL). Chloro-s-
butyldiphenylsilane (0.95g, 3.4mmol) and immidazole (0.47g, 6.9mmol) was added and

stirring was continued 12h. The product was extracted by adding ethyl acetate, brine and
1M NaOH and shaking. The organic phase was dried and evaporated in vacuo.
Chromatography of the residuc on silica (CH2Cla/McOH, 100:0, 95:5, 90:10 and 80:20)

gave 0.39g (34%) pure compound 68.

mmwundoﬂhuﬂxmiphwpqmedbyfoﬂowmgmelyndwmpmeedmu
described for compound 3.

Mp:145-50°C. IR (ZHC! XBr) (cm-1): 3300(br), 2700(br), 1612, 1446, 1382, 1296, 1080.
MS(free amine)?381, 218, 181, 91. "H NMR: (free amine, CDCly): 8 = 7.44-7.18 (m, 9H,
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Ar-H), 5.17, 5.14 (23, 1H,ArCHy), 3.75-2.60 (m, 12H, piperazine-H, amide-CHy), 2.02 (m,
1H, piperazine-H), 1.30-1.05 (m, 9H, piperazine-Me + amide-Me). Anal. calc. for
Cg4H33N107 x2HCl x 1.8 HaO: C: 57.55, H: 7.77, N: 8.39. Found: C: 57.05, H: 7.67, N:
8.19. "

The compound of this Example was prepared by following the synthesis procedure as
described for compound 3.

Mp:185-90°C. IR (ZHC], KBr) (cm-1): 3500-2500(br), 1596, 1440, 1045. ll-l NMR: (free
amine, CDCl3): & = 7.40-6.60 (m, 8H, Ar-H), 5.08, 5.10 (2s, 1H, AroCH), 3.70 (s, 3H,
MeO), 3.8-2.5 (m, 12H, piperazine, amide CH3) 1.2-1.0 (br. s, 9H, amide-Me, piperazine-
Me).

‘The compound of this Example was prepared by following the synthesis procedure as
described for Examples 2 and 3. '

Mp: 125-30°C. IR (2HCL, KBr) (cm-1): 3400(bx), 1603, 1445, 1285. MS(free amine): two
peaks: 310, 239, 135 and 312, 241, 135, 'H NMR: (free amine, CDCl3): 8 = 7.50-6.70 (m,
8H, Ar-H), 5.80, 5.20, 5.00 3m, 3H, allyl-H), 4.0-2.3 (m, 14H, piperazine-H.allyl-H,
amide-CHz) 3.80 (s, 3H, MeO), 1.2 (b. s, 6H, amide-Me). AnaLcalc. for CasHasN3O3
X2HCl x3.7 Hz0: C:55.57, H:8.06, N:6.94. Found: C: 55.53, H:7.82, N: 7.16.

L
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The compound 72 was prepared by following the synthesis procedure as described for
compound 1.

MS: 264, 155, 135, 128, 109, 101. T4 NMR: (CDQ3): 8=7.90-6.78 (m, 11H, Ar-H), 5.98
(d, J = 3.5Hz, 1H, AryH), 3.78 (s, 3H, MeO0), 2.32 (d. J = 3.5Hz, 1H, OH).

The compound 73 was prepared by following the synthesis procedure as described for
compound 2.

GC-MS (2 peaks): 278, 247, 215, 171, 155, 135 and 282, 248, 247, 231, 215. '"H NMR:
(CDCl3): & = 7.86-6.81 (m, 11H, Ar-H), 6.25 (s, 1H, ArgH), 3.76 (s, 3H, MeO).

2-Methylpiperazine (0.4g, 4mmol) was dissolved in acetonitrile (SmL) and allyl bromide
(86uL., Immol) was added at 0°C. Stirring was continued at 0°C for 1h , then at 25°C for
6h. Evaporation of solvent in vacuo and chromatography on silica (CH2Cl3/MeOH, 80:20)

gave 80mg (57%) pure compound 74.
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‘The compound of this Example was prepared by following the synthesis procedure as
described for compound 3.

Mp: 170-74°C. IR (KBr) (cm-1): 3461, 2458, 1600, 1439, 1263, 1043. MS (amine): 386,
247, 215, 139, 112. 'H NMR: (amine, CDCl3): 5= 7.84-6.66 (m, 11H, Ar-H), 433 (s, IH,
CHAry), 3.74, 3.73 (25, 3H, McO), 3.00-2.70 (m, 6H, piperazine-H). 1.95, 1.65 (2m, 2H,
piperazine-H), 0.98-0.92 (2d, J = 6.4 Hz, 3H, piperazine-Me). Anal. calc. for C23HaN20
x2HCl1 x1.8 Hy0, C: 61.14, H: 7.05, N: 6.20. Found, C: 61.05, H: 6.48, N: 6.07.

The compound of this Example was prepared by following the synthesis procedure as
described for Example 3. '

Mp: 173-82°C. IR (KBr) (cm-1): 3430, 2500, 2358, 1601, 1436, 1265, 1047. MS (aminc):
386, 274, 247, 215, 139, 125. "H NMR: (amine, CDCI3): & = 7.86-6.66 (m, 11H, Ar-H),
5.82 (m, 1H, allyl-H), 5.12 (m, 2H, allyl-H), 4.95 (br. s, 1H, CHAry), 3.76, 3.75 (2s, 3H,
Me0), 3.04-2.32 (m, 9H, piperazine-H), 1.15-1.11 (2d, 3H, Me). Anal. calc. for
Ca6H32N20 x2HCI x0.4 H20, C: 66.92, H: 7.08, N: 6.00. Found C: 67.03, H: 7.09, N:
5.88.
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The free amine of compound 64 (100 mg, 0.28 mmol) was dissolved in methylene chloride
(5 ml), cooled to 0°C. Triethyl amine (43 L, 0.31 mmol) was sdded and then acetyl
chloride (22 pl, 0.31 mmol) was added dropwise. After 10 min, the solution was washed
with potassium carbonate (10 %), dried (K2CO3) and evnporm;d in vacuo. The residue was
pwrified by chromatography on silica (CHzG-JM_eOHJNH;. 95:5:0.5) to give 116 mg of .
compound 77 (~ 100 %).

Mp: 140-50°C. IR (KBr) (cm-1): 3480(br), 2987, 2500(bx), 1623, 1429, 1285,1245. MS
(free amine): 393, 267, 165, 127. lH NMR: (free amine, CDCl3): 8 = 7.46-7.18 (m, 9H, Ar-
H), 4.25 (s, 1H, CHAry), 3.70- 3.15 (m, 8H, amide-CH3, piperazine-H), 2.36 (m, 4H,
piperazine-H), 2.05 (s, 3H, MeCO), 1.15 (br. m, 6H, amide-Me). Anal. calc. for
Ca4H31N302 x1HCI x0.80 H20, C: 64.87, H: 7.62. N: 9.46. Found C: 65.01, H:7.76, N:

9.42.
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The compounds according to Examples 43-48 were prepared as shown in Scheme 14
below. '
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Compound 64 (6.0g, 17mmol) was dissolved in 6N hydrochlaric acid and heated at 120°C
for 3 days. The solution was then neutralized with aquous NaOH (~12g). The solution was
concentrated to 100mL, mixed with THF (100mL) and di-r-butyl dicarbonate (3.7,
17mmol) added dissoived in THF (S0mL). Afier stirring 1h at 25°C, the aquous phasc was
acidified with 1M citric acid and extracted two times with ethyl acetate. The crganic phase
was dried (K2CO;3) and evaporated, and the residue purified by chromatography on silica
(EtOAc/ heptane/ AcOH, 10:90:0 to 66:33:1) to give a total of 3.85g (57%) of
compound 78.

Compound 78 (150mg, 0.38mmol) was treated with excess HQl in acetic acid 1h. Acid -
removed in vacuo and residue dissolved in methanol and precipitated by addition of ether.
The precipitate was dried in vacuum at 100°C. Mp: 172-80°C. IR ( KBr) (cm-1):
3000(br), 1700, 1606, 1454, 'H NMR: (DMSO-d6): & = 12.85 (s, 1H, CO4H), 8.95 (s, 2H,
NH), 7.92 -1.20 (m, 9H, Ar-H), 4.56 (s, 1H, AroCH), 3.33 (s, 8H, piperazine-H). Anal.
calc. for CgHapN202x2HCY, C:58.54, H:6.00, N:7.59. Found: C:59.9, H:6.47, N:7.88.
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Compound 78 (0.15g, 0.38mmol) and cesium carbonate (0.25g, 0.76mmol) was mixed in
DMF (2mL) and methy! iodide (72jL., 1.1mmol) was added. After 2h at 25°C, potassiom
carbonate (10% ,aq.) and the solution was extracted with ethyl acetate. After evaporation of
solvent in vacuo, the residue was purified by chromatography on silica (EtOAc/ heptane,

to  30:70) to yicld 0.13g (87%) of the methy! ester, compound 80. Boc-deprotection was
acheived by treatment with excess HCl in methanol at 50°C. The solvent was removed and
the residue was purified again on silica. The dihydrochloride, compound 81 (35mg), was
prepared according to previous methodology. Mp: 185-95°C. IR (KBr) (cm-1): 3400(br),
2700(br), 1720, 1612, 1430, 1285, 1190, 1112. MS (EI, free umine): 310, 265, 225, 206,

15 165. "H NMR: (D20/CD10D + DSS): = 8.20-7.34 (m, 9H, Ar-H), 5.03 (s, 1H, CHAry),
3.89 (s, 3H. MeO), 3.42 (m. 4H, piperazine-H), 3.08 (m, 4H, piperazine-H). Anal. calc. for
C19H22N207 x2HC1 x 1H70, C:56.86, H:6.53, N:6.98. Found C:56.82, H:6.54, N:7.00.
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Compound 78 (0.11g, 0.28mmol) was dissolved in dry methylene chloride/ THF, 1:1
(SmL) and cooled to -20°C. Triethylamine (78uL, 0.56mmol) was added and then i-butyl
chioroformate (37jL., 028mmol). After 10 min, ammonia in methylene chloride (0.5imL,
1.1M, 0.56Gmmol) was added and the temperature was allowed to rise slowly to 25°C. Afer
3h, the solvent was removed In vacuo and the residue was purified by chromatograpy on
silica (CH2Cly/ MeOH/ NHj, 95:5:1 and 90:10:1) to give 70mg (62%). Treatment with

HC in methanol 3h at 50°C, removal of solvent in vacuo and chromatograpy on silica
(CHaQl/ MeOR/ NHs, 90:10: 1 and 80:20:1)-gave the frec amine which was converted o
the dihydrochloride salt 82. Mp: 192-200°C. IR ( KBr) (ecm-1): 3939(br), 3184(br),
2700(br), lﬁﬁi. 1610, 1565, 1426. MS (amine): 295, 250, 210, 165, lSZ.IH NMR: (amine,
CD30D): & =7.96 -7:22 (m, 9H, Ar-H). 4.93 (s, 2H, NH), 440 (s, 1H, AroCH), 2.94 +
2.46 (2m, 8H, piperazine-H). Anal. calc. for CygH21 N4O x2HQ) x1.1H20, C:55.70,
H:6.54, N:10.83. Found C:55.83, H:6.76. N:10.75.

‘The compound of this Example was prepared by following the synthesis procedure as
described for compound 82, but substituting ammonia for ethylamine.

Mp: 180-85°C. IR(KBI') (cm-1): 33310!'). Z700(tx), 1640, 1545, 1440, 1308. MS: (B,
amine) 323, 278, 267, 2.38 195, 165. HNMR.(lmIm.G);OD) 5=17.84-7.14 (m, 91,

Ar-H), 4.9 (br. 5, NH), 4.45 (s, 1H, AryCH), 3.40 (m, 2H, ethyl-CH»), 3.25, 2.65 (2m, 8H,
piperazine-H), 1.20-(m, 3H, ethyl-Me).
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Compound &2 (45mg, 0.1 1mol) was dissolved in dry THF (2mL) and cooled to 0°C.
Pyridine (36L. 0.44mg) and trifluoroacetic anhydride (31L, 0.22mmol) was added and
stirring was continued for 1h at 25°C. Water was added and the solution was extracted with
cthyl acetate. The organic phase was washed with dilute NaHCO; (2q), dried (K2003) and

evaponated In vacuo. The residue was treated with HCI in methanol 3h at 50°C. Removal of
solvent in vacuo and chromatograpy on silica (CH2(l2/ MeOH/ NHj; 90:10:1) of residue
gave 15mg (49%). Treatment with excess HCT in ether/ methanol gave the dihydrochloride
compound 84 which was precipitated, dissoived in water and freezedried. Mp: 141-45°C.
IR (KBr) (cm-1): 3400(br), 2700(br), 2230, 1434. MS (frec amine): 277, 232, 192, 165. 'H
NMR: (free amine, CDCl3): § = 7.58-7.18 (m, 9H, Ar-H), 4.27 (s, 1H, CHArp) 2.89, 2.35
(2m, 8H, piperazine-H), 1.70 (s, NH). Anal. calc. for CgHjgN3x2HCI x1H70, C:58.70, H:
6.29, N: 11.41. Found C: 58.88, H: 6.46, N: 11.24. '

Compound 78 (0.20g, 0.50mmol) was dissolved in dry THF (SmL) and cooled to 0°C
under nitrogeri. Methyl lithium (3.1mL, 0.8M in ether, 2.5mmol) was added during 1 min

and stirring was continued for 2h. Chlorotrimethylsilane (0.63mL, 5.0mmol) was added and
the temperature was allowed to reach 25°C, then ammonium chloride (ag) was added. The
organic phase was decanted off, evaporated and the residue purified by chromatography on
silica (CH2Cla/ McOH/ NHs, 95:5:1) to give 0.11g (75%) of ketone without Boc-group.
The dibydrochloride salt, compound 85 was prepared by treatment with excess HClin -
ether. Mp: 175-85°C. IR (KBr) (cm-1): 3400(tx), 2700(br), 1680, 1607, 1424, 1269, MS
(EI, free aminc); 294, 249, 209, 165. "H NMR: (frec amine, CDCl3): § = 7.77-7.04 (m, 9H,
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Ar-H), 4.22 (s, 1H, CHAr2), 2.92 (m, 4H, piperazine-H), 2.43 (s, 3H, MeCO), 2.40 (m,

4H, piperazine-H).
Anal. calc. for CjgH29N20 x2HC1 x1.6 H30, C: 57.61, H: 6.92, N: 7.07. Found C: 57.54,

H: 6.75, N: 6.91.
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ERSIH-TFA .

‘The compounds according to Example 49 were synthesized as shown in Scheme 15 above.

A mixture of 4-benzoylpiperidine hydrochloride (6.77 g, 30.0 mmol), di-test-
butyldicarbonate (7.2 g, 33.0 mmol) and KHCO04.(6.0 g, 60 mmol) in HoO-THF (50/20
mL,) was refluxed for 1h. The reaction mixture was extracted with ethyl acetate (2 x 100
mL). The combined organic layers were washed with brine, dried over MgSOy. Removal of
salvents gave 4-benzoyl-N-t-butoxylcarbonyl-piperidine (8.54 g, 98 %); 8y (400 MHz,
CDCly) 1.47 (s, 9H), 1.70 (m, 2H), 1.83 (m, 2H), 2.91 (m, 2H), 3.42 (m, 2H), 4.18 (brs,
ZH), 7.46 (m, 2H), 7.56 (m, 1H), 7.93 (m, 2H).

~
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To a solution of 4-iodo-N,N-diethylbenzamide (3.03 g. 10.0 mmol) and TMEDA (1.28 g,
11.0 mmol) in dry THF (30 mL) was added t-butyllithium (10.0 mL, 1.7 M, 17.0 mmal) at -
78°C. Afier 10 min, 4-benzoyl-N-t-butoxylcarbonylpiperidine (2.89 g, 10.0 mmol) in THF
(5 mL) was dropwise added. The reaction mixture was warmed to r.t. and then quenched
with aqueous NH4Cl solution and extracted with ethyl acetate (2 x 100 mL). The combined
orgmichymwewuhedﬁthhim.dﬁedov&Mgsm.Rmvdofmlmugwea
crude product, which was purified by silica gel column cluting with MeOH-CHQ»

(0 : 100 -5 2 : 98) to provide 4-(o-hydroxy-a-(4-N-t-butoxylicarbonylpiperidinyl)-benzyl)-
N,N-diethylbenzamide (MTL 0327, 2.60 g, 56%): m.p.: 100-103°C (CH2Q12): vmax (KBr)
amt 3426, 2973, 1687, 1618, 1428, 1289, 1168; 5y (400 MHz, CDCl3) 1.08 (brs, 3H),
1.20 (brs, 3H), 1.30 (m, 4H), 1.41 (s, 9H), 2.50 (¢, J=11.2 Hz, 1H). 2.66 (m, 2H), 2.86 (s,
OH), 3.22 (brs, 2H), 3.50 (brs, 2H), 4.09 (brs, 2H), 7.18 (m, 1H), 7.26 {m, 4H), 7.45 (m,
4H), 8¢.13 (100 MHz, CDCly) 12.8, 14.1, 26.2, 28.3, 39.1, 43.2, 44.3, 53.3, 79.2, 719 4,
125.75, 125.79, 126.2, 126.6, 128.1, 135.1, 145.3, 146.8, 154.6, 171.0.

To a solution of 4-(a-hydroxy-a-(4-N-t-butoxylcarbonylpiperidinyl)-benzyl)-N,N-
diethylbenzamide (466 mg, 1.0 mmol) and wricthylsilane (232 mg, 2.0 mmol) in dry
dichloromethane (10 mL) was added trifluoroacetic acid (10.0 mL) at r.t. After 30 min at
r.t., more tricthylsilane (232 mg, 2.0 mmol) was added. The reaction mixture was stirred for
14 h at r.t., and then condensed. The residue was dissolved in' AcOE: (100 ml). The
resulting solution was washed with 1 N NaOH solution, aqueous NH,Cl solution and brine,
dried over MgSQy4. Removal of solvents gave a crude product, which was purified by silica
gel column eluting with NH,OH (1 N)-McOH-CH0)2 (2.5 : 15 : 82.5) to provide 4-((a-4-
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piperidinyf)-benzyl)-N,N-diethylbenzamide (245 mg, 70%): m.p.: 160-162°C (CH2COp);
Veoas (KBr) cm’} 3325, 2937, 1613, 1461, 1283, 1095; 5y (400 MHz, CDCl3) 1.05 (bxs,
3H), 1.07 (m, 2H), 1.19 (brs, 3H), 1.53 (m, 2H), 2.04 (brs, NH), 2.20 (m, 1H), 2.55 (¢,
J=11.6 Hz, 2H) , 3.01 (m, 2H), 3.23 (brs, 2H), 3.51 (d, J=10.4 Hz, 1H), 3.52 (bws, 2H),
7.15 (m, 1H), 7.27 (m, 8H);, 8c.13 (100 MHz, CDCl3) 12.8, 14.1, 32.2, 39.0, 39.9, 43.1,

46,5, 59.0, 126.1, 126.5, 127.9, 128.0, 1283, 134.8, 143.0, 144.7, 171.0.

Procedure as for N,N-Diethyl-4-[(2,5,5-trimethyl- I -piperaziny!)-3-methoxybenzyl]-
benzamide. N.N-Diethyl-4-(chloro-3-methoxybenzyl)-benzamide (1.6g, 4.8mmol) was
reacted with piperazine (1.6g, 19mmol) in acetonitrile (20mL) for 4 h at 80 °C to give a
total of 1.1g product (63%) which was converted into the dihydrochloride salt. Mp: 165-82
°C. IR (amine. CDCly in KBr cell) (cm-1): 3688. 1611. 1458, 1436, 1285. MS(frec amine):
381, 336, 296, 224, 196, 165, 152, 112.'"H NMR: (amine, CDCl,): §= 1.05, 1.15 (2 br. 5,
6H, 2Me), 2.51, 3.02 (2br. 5, 8H, piperazine-H), 3.2, 3.45 (2 br. s, 4H, MeCH,)3.72, 3.73
(2s, 3H, MeQ), 4.21 (s, 1H, CHA,), 4.5 (br. s. 1H. NH), 6.60- 7.40 (m, 8H, Ar-H).
CasHyN;O; x2HC x0.80 H2O requires: C: §8.92, H: 7.44, N: 8.96. Found: C:58.98,. H:
7.76, N: 8.86. '

Procedure as for N,N-Diethyl-4-[(4-allyl-2,S,5-trimethyl- 1-piperazinyl)-3-methoxybeazyl)-
bemamide.

N N-Diethyl-4-(3-methoxybenzy})-1-piperazinyl)-benzamide (0.16g, 0.42mmol) gave 30mg
product (20%) which was converted to dihydrochloride salt. Mp: 151-76 °C. IR (amine,
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CDQY, in KBr cell) (cm-1): 3688, 1611, 1457, 1435, 1288, MS(free aminc): 421, 125. 'H

NMR: (amine, CDCh): § =1.1 (2 br. 5, 6H, 2Me), 2.3- 2.6 (br. s, 8H, piperazine-H), 3.00

(m, 2H, allyl-H), 3.2- 3.5 (2 br. 5, 4H, MeCHy), 3.78 (3, 3H, MeO), 4.20 (s, 1H, CHAr,),

5.14 (m, 24, allyl-H), 5.85 (m, 1H, allyl-H), 6.70-7.46 (m, 8H, Ar-H). CacHysN;0: x2HOI
5 x1.4 H;0 requires: C: 60.09, H: 7.72, N: 8.08. Found C: 60.12, H: 7.59, N: 7.88.
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The compounds of Examples 52 - 55 were synthesized as shown in Scheme 16 above.

1L

Compound L 4-(a-hvdroxybenzyl)-nitrobenzene

&nitrobenzoin (4.55g, 20.1mmol) was dissolved in 70mi of anhydrous methanol cooled
down to 0°C in an ice bath, NaBH, (0.915g, 24.2mmol) was then added under N;, the
mixture was stirred at r.t., for overnight, quenched with NH,Q sat'd squeous solution,
Mﬂﬂmwapmﬁmmnmm;mmmsmm“m,m
organic layer was dried over MgSO, and concentrated to give a solid as the desired
product(~4.58g, ~100% yield).

'H NMR (CDCl;, TMS):8(ppm): 2.40 (s, br, 1H, OH); 5.92 (d, J= 3.2Hz,1H, Ar-CH-OH);
7.30-7.40 (m, 5H, Ar); 7.58 (d, J=8.6. 2H, Ar-NO:); 8.18 (d. J=8.6Hz, 2H, Ar-NO,).

39.4mmol) was then added to the mixture under Ny, the reaction mixnzre was refluxed for 5
hr and was cooled down to r.t., the solvent and excess of thionyl chloride were evaporated
under vacuum o give a yellowish solid as the desired product (~100%yield).

'H NMR (CDCl;, TMS):8(ppm): 6.16 (s, 1H, -CH-QY); 7.30-7.40 (m, SH, Ar); 7.59 (d,
J=8.6Hz, 2H, Ar-NO»); 8.20 (d, J=8.6Hz, 2H, Ar-NO»).

ompound II; 4-[(N-benzyi-1-piperazinyl)>-benzvi}-nitrobenzen:

To compound II (1.0g, 4.1mmol) and N-benzylpiperazine (1.45g, 8.2mmol) dissoived in
anhydrous acetoniltrile, catalytic amount of potassium carbonate was added and the reaction
mixture was then refluxed overnight. After cooling down to r1.t., the mixtore was washed
with brine, the organic layer was concentrated under vacuum to give an oil, it was then
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purified by MPLC using CH;Cl/MeOH/NH,OH=95/5/1 as the cluent to give the pure
desired product (1.2g, 76% yield).

'H NMR(CDCl;, TMS):5& 2.41-2.48 (8H, br, piperazin ring), 3.51 (2H, s, Ph-CH,), 4.34
(1H, 5, Ar-CH-Ar), 7.20-8.12 (14H, Ar)ppm.

3C NMR(CDQY,, TMS): & 51.7, §3.1, 629, 75.5, 1238, 1270, 128.1, 128.5, 1287,
'129.2, 137.9, 140.9, 146.8, 150.6ppm.

To compound I (900mg, 2.33mmol) dissolved in 10ml of MeOH, Ra-Ni (150mg) was
added and the temperature was increased to 35°C, hydrazine (380mg, 11.63mmol) was then
lddedﬂowlyﬁnasyﬂngeudﬁleiimsﬁrﬁng.memmmofmenﬁmm
ﬁmuwdwm.uﬂﬂnmluﬁmofﬂwgunhed.themﬁonmﬁemmhd
down to r.t., filtered over celite and concentrated to give an oil, which was purified by
MPLC using. CH;Cl/MeOH= 99/1—99/5 as the eluent 10 give a yellowish solid as the
duiredpoduct(ﬁﬁﬂmg._-&ﬂ%yie_ld)l '

“Hlemental Analysis Calcd.for: CoHNs.02H:0: C, 79.64; H, 7.43; N, 11.55. Found: C,
79.83; H, 7.65; N, 11.64.
IR (NaQl Film): v =2807, 1620, 1513, 1451, 1282, 1137cm.
'H NMR(CDCI3, TMS):5: 2.3-2.48 (8H, br, piperazine ring), 3.45 (2H, s, br, -NH;), 3.48
(2H, 3, Ph-CH;), 4.10 (1H, 3, A1-CH-Ar), 6.51 (2H, m, Ar), 7.11-7.37 (12H, m, Ar)ppm.

To 4-[(N-benxyl-1-piperszinyl)-benzyl)-aniline (compound 91) (S0mg, 0.14mmol) and
anhydrous pyridini(excess) were dissolved in anhydrous dichloromethane, followed by the
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addition of acetic anhydride (4eq.). The reaction mixture was stirred at r.t., for 30 min. and
quenched by H;O, then washed with sat’d NaHCO; aqueous solution and brine, the organic
layer was dried over anhydrous MgSQ,, filtered and concentrated to give an oil as the
product (44mg, 80%yield).

'H NMR: (CDCl;, TMS) & 2.1(3H, s, -CH;), 2.3-2.48 (8H, br, pipyrazin ring), 3.48 (2H, s,
Ph-CH;), 4.16 (1H, s, Ar-CH-Ar), 7.20-8.12 (14H, Ar)ppm.

Elemental Analysis Caled.for: CagHasNyO. 2.1HCL 0.3H,0: C, 64.83; H, 6.64; N, 8.40.
Found: C, 64.86: H, 6.64: N, 8.73 '

To 4-{(N-benzyl-1-piperazinyl)-benzyll-aniline (compound 91) (100mg. 0.28mmol) and
pyridine (excess) were dissolved in anhydrous dichloromethane (5 mi) followed by the
addition of methanesufonic anhydride(97.55mg, 0.56mmol), the reaction mixture was
stirred at rt. for 20 min. foliowed by TLC, then it was quenched by adding drop of water,
10 ml of EtOAc was added, the mixture was washed with sawrated NH{ aqueous
solution and btrine, the organic layer was dried over MgSQ,, concentrated and purified by
MPLC using CH,Cl,/MeOH=99/1~95/3 as the solvent to give the pure product as a white
solid (~90mg, ~70%yicld). '

Melting point: 195~200°C{(dcp.)
'H NMR: (CDCl, TMS) & 2.3-2.48 (8H, bx, pipyrazin ring), 2.96 (3H, 5, CHySO»), 3.51

(24, s, Ph-CH;), 4.21 (1H, s, Ar-CH-Ar), 6.25 (1H, br, S-NH-), 7.10-7.41 (14H, m,
Ar)ppm.
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IC NMR:(CDEY) & 1424, 140.2, 1379, 135.3, 1292, 129.1, 128.5, 128.1, 1279, 1210,
121.0,75.5, 63.0, 53.2, 51.8, 39.3ppm.

Elemental analysis: Calcd.for: CasHagN302S. 0.9H,0:.C, 66.46; H, 6.87; N, 9.30. Found: C,
66.53; H, 6.61; N, 9.23.

To 4-[(N-benzyl-1-piperazinyl)-benzyl)-aniline (compound 91) (100mg, 0.28mmal),
Lithium hydride (2.5mg, 0.3mmol) and 1-bromamethylacetate (44.16mg, 0.28mmol) were
mixed in anhydrous THF, the reaction mixture were refluxed for 2 hr. and cocled down to
1t., then quenched with drops of water, washed with brinc twice, dried over anhydrous
MgSQO, and concentrated to an oil, purified by MPLC using CH2(12/MeOH=98/2 as the
solvent to give an oil as the product (~23mg, 20%).

TR (NaC1 Film): HC salt
v E3404(br), 2922(br), 1745,1610, 1517, 1439, 1207cm’”

'H NMR: (CDCly) & 2.40 (8H, br, piperazine ring). 3.50 (2H, s, Ph-CHa), 3.75 (3H, 3, -O-
CHs). 3.85 (2H, d, J=5.2Hz, N-CHh), 4.12 (1H, 5, Ar-CH-Ar), 4,18 (1H, t, J=5.2Hz, Ar-
NH-CH,), 6.49 (2H, d, J=8.4Hz, -N-Ar), 7.14~7.38 (12H, m, Ar)ppm.

Anal Caled.for: CnyHyN3O1#3HCL: C, 60.17; H, 6.36; N, 7.80. Found: C, 59.97; H, 6.6];
N, 7.46.



To 1-Fluoro-3-iodo-benzene (7.53g, 33.9mmol) was dissolved in anhydrous THF and was
cooled down to -78°C, n-Butyllithium (2.5M in THF, 33.9mmol) was added slowly into the
reaction mixture via a syringe, the mixture was stirred for 10 min. followed by the addition
of the solution of 4-Acetamidobenzaldehyde (1.84g, 11.3mmol) in 5mi of dry DME, the
reaction mixture was then stirred at -78°C for 30 min. before quenched with NHCl aqueons
solution. The organic layer was washed with brine and dried over anhydrous MgSO,,
ﬁltemdmdconcmmwdwmoinwiﬁedby_MPLCuﬁngm%hepmindi,G;md
100%CH.(; to give the pure product (1.65g, 56% yield).

'H NMR: (CDC},) & 2.14 (3H, s, OCCHb), 2.55 (IH, s, br, OHD, 5.76 (1H, d, J=3.2Hz,
Ar-CH-Ar), 7.35 (1H, s, CONH), 6.90~7.50 (8H, m, Ar)ppm.

This was prepared using the same method as described for the preparation of compound
(I but using compound (IV). 1t was used directly for the next step reaction without
Ficati

'H NMR: (CDCY,) & 2.15 (3H, 5, OOCH:), 6.10 (1H, s, Ar-CH-Ar), 7.84 (1H, s, CONH),
6.90~7.6 (8H, m, Ar), 7.84 (1H, s, CONHDppm.

This was prepared using the ssme method as described for the prepamation of compound
(TII) but using compound (V).

WO 97723466 rerapsemess | YR
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‘H NMR: (CDCly) & 2.14 (3H, s, OCCHs), 2.40 (8H, br, piperazine), 3.51 (2H, s, Ph-
CHa), 4.19 (1H, s, Ar-CH-Ar), 6.80~7.40 (13H, ri1, Ar)ppm.

ANALYSIS:

Anal.Calcd.for: CogHagFN;O #2HC1°1.6CH;Clpe2H,0: C, 56.24; H, 6.02; N, 7.13. Found:
C, 56.29; H, 6.10; N, 6.88.

P - -

The novel compounds according to the present invention may be administered per orally,
intramuscularly, subcutaneously, intraperitoneally, intrathoracially, intravencusly,
intrathecally and intracerebroventricularly.

The dosage will depend on the route of administration, the severity of the disease, age and
weight of the patient and other factors normally considered by the anending physician,
when determining the individual regimen and dosage level at-the most appropriate for a
particular patient.

X -
For preparing pharmaceutical campositions fram the compounds of this invention, inert,
pharmacentically scceptable carriers can be either solid or liquid. Solid form preparations
include powders, tablets, dispersible granules, capsules, cachets, and suppositories.

A solid carrier can be one or more substances which may also act as diluents, fisvoring
agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents; it
can also be an encapsulating material.

In powders, the carrier is a finely divided solid which is in & mixwre with the finely divided
active component. In tablets, the active component is mixed with the carrier having the
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For preparing suppository compositions, a low-melting wax such as a mixtare of farty acid
glycezides and cocoa butter is first melted and the active ingredient is dispersed therein by,
for example, stirring. The molten homogeneous mixture is then poured into convenient
sized molds and allowed to cool and solidify.

Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose, sugar, pectin,
dextrin, starch, tragacanth, methyl cellulose, sodiumn carboxymethyl cellulose, a low-melting
wax, cocoa butter, and the like.

Pharmaceutically acceptable saits are acetate, benzenesulfonate, benzoate, bicarbanate,
bitartrate, bromide, calcium acetate, camsylate, carbonate, chloride, cetrate,
dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, glucaptate, gluconate.

‘glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,

hydroxynaphthoate, iodide, isethionate, lactate, lactobionate, malate, maleate, mand:ln_u:
mesylate, methylbromide, methyinitrate, methylsulfate, mucate, napsylate, nitrate, pamoate
(embonate), pantothenate, phosphate/diphosphate, polygalacturonate, salicylate, stearate,
subacetate, succinate, sulfate, tannata, tartrate, teoclate, tricthiodide, benzathine,
chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine, procaine, aluminium,
calcium, lithium, magnesium, potassium, sodium, and zinc.

Preferred pharmaceutically acceptable salts are the hydrochlorides and citrates.

The term composition is intended to include the formulation of the active compoaent with
cacapsulating material as & carrier providing a capsule in which the active component (with
or without other carriers) is surrounded by a carrier which is thus in association with it
Similarly, cachets arc included.

™
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Tablets, powders, cachets, and capsules can be used as solid dosage forms suitable for oral

uqnidﬁomconpoﬁﬁonsincmdelol.uﬁms.mtpmligm.mdumlsim Sterile water or
watex-propyleae glycol solutions of the active compounds may be mentioned as an example
ofliquidpmpuaﬁonsnhaﬂeprg:mﬂdadnﬁrﬁiﬂﬁmﬁqﬁdcompoﬁﬁmmﬂube
fommulated in solution in aqueous polyethylene glycol solution.

Aqueous solutions for oral administration can be prepared by dissolving the active
component in water and adding suitsble colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for oral usc can be made by dispersing
the finely divided active cornponent in water together with a viscous material such as natural
synthetic gumns, resins, methyl cellulose, sodium carboxymethyl cellulose, and other
suspending agents known to the pharmaceutical formulation art.

Preferably the pharmaceutical compositions is in unit dosage form. In such form, the
composition is divided into unit doses containing appropriate quantities of the active .
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders
inwvials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or
kmbeﬂwwopﬁmnwnbuuf_myofﬂwpuhpdfm



o
(86

WO 97/23466 ) PCT/SE96/01635

87

Biological evaluati

A) [N YITRO MODE]L,
Cdl culture

Human 2938 cells expressing cloned human p, &, and x receptors and neomycin resistance
were grown in suspension at 37°C and 5% CO; in shaker flasks containing calcium-free

DMEMI10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 pg/ml geneticin.

Membrane preparation

" Cells were pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5 mM EDTA,

with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in ethanol), incubated on
ice for 15 min, then homogenized with a polytran for 30 sec. The suspension was spun at
1000g (max) for 10 min st 4°C. The supernatant was saved on ice and the pellets
resuspended and spun as before. The supematants from both spins were combined and spun
at 46,000 g(max) for 30 min. The peliets were resuspended in cold Tris buffer (50 mM
Tris/Cl, pH 7.0) and spun again. The final pellets were resuspended in membrane buffer ( 50
mM Tris, 0.32 M sucroie, pH 7.0). Aliquots (1 ml) in polypropylene tubes were frozen in
dry ice/ethanol and stored at -70°C until use. The-protein concentrations were determined
by a modified Lowry assay with SDS.

Binding assays

Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge
needle, and diluted into binding buffer (50 mM Tris, 3 mM MgCl,, 1 mg/ml BSA (Sigma A-
7888), pH 7.4, which was stored at 4°C after filtration through a 0.22 m filter, and to which
had beea freshly added 5 pg/ml aprotinin, 10 pM bestatin, 10 pM diprotin A, no DTT).
Aliquots of 100 pl (for pg protein, see Table 1) were added to iced 12x75 mm
polypropylene tobes containing 100 pl of the appropriate radioligand (see Table 1) and 100
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pl of test peptides at various concentrations. Total (TB) and nonspecific (NS) binding were
determined in the absence and presence of 10 pM naloxone respectively. The tubes were
vortexed and incubated at 25°C for 60-75 min, after which time the contents are rapidly
vacuum-fitered and washod with sbout 12 mi/tube iced wash buffer (SO mM Tris, pH 7.0, 3
mM MgCl) through GF/B filters (Whatman) presoaked for at least 2h in 0.1%
polyethyleneimine. The radioactivity (dpm) retained on the filters was measured with a beta
counter after soaking the filters for st least 12h in minivials containing 6-7 mi scintillation
fluid. If the ussay is set up in 96-place decp well plates, the filtration is over 96-place PEI-
n;bduniﬁlmwlﬁchmwuhedﬁﬂﬂxlnnmw.mddﬁedinmmu
$5°C for 2h. The filter plates were counted in a TopCount (Packard) after adding 50 pl
MS-20 scintillation fluid/well.

Data analysis
The specific binding (SB) was calculated as TB-NS, and the SB in the presence of various

test peptides was expressed as percentage of control SB. Values of ICsg and Hill coefficient
(ny) for ligands in displacing specifically bound radioligand were calculated from logit plots

. or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or ReceptorFit.
" Values of Kj were calculated from the Cheng-Prussoff equation. Mean + S.EM. valves of

ICsp, K and ny were reported for ligands tested in at least three displacement curves.
Receptor saturation experiments

Radiolignnd K3 values were determined by performing the binding assays on cell
membranes with the appropriste radioligands at concentrations ranging from 0.2 to S times
beﬁnﬂ&(vpblﬂﬁ!ﬂifmuofndiolim:quhadmmuﬂ The
mmmwmupmwmmmmvman
and Bpey from individual experiments were obtained from noulinear fits of specifically
bound (B) vs. aM free (F) radioligand from individual accarding to a one-site model.

.
. L
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B) BIOLOGICAL MODEL (N VIV0 MODEL)
FREUND'S COMPLETE ADJUVANT (FCA), AND SCIATIC NERVE CUFF
INDUCED MECHANO-ALLODYNIA IN RAT

Animals

Male Spraguc-Dawley rats (Charles River, St-Constant, Canada) weighing 175-200g at the
time of surgery were used. They were housed in groups of three in rooms thermostatically
maintained at 20° C with a 12:12 hr light/dark cycle, and with free access o food and water.
After amival, the animals were allowed to acclimatize for at least 2 days before surgery.
The experiments were approved by the appropriate Medical Ethical Committee for animal
studies.

EXFERIMENTAL PROCEDURE

FREUND'S COMPLETE ADIUVANT
Thennmﬁmamhcﬁndinaﬁaﬁmchambunﬂum 10u] of FCA was
injected s.c. into the dorsal region of the left foot, between the second and third external

digits. The animals were then aliowed to recover from anesthes:m under observation in their
hntﬁecl_ge.

SCIATIC NERVE CUFF

The animals were prepared acconding to the method described by Mosconi and Kroger
(1996). Rats were anesthetized with a mixture of Ketamine / Xylszine i.p. 2ml/kg) and
placed on their right side and an incision made over, and along the axis of, the lateral aspect
of the left ferur. The muscles of the upper quadriceps were teased apart to reveal the

sciatic nerve on which a plastic cuff (PE-60 wbing, 2mm long) was placed around. The
wound was then closed in two layers with 3-0 vicryl and silk satures.
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Testing was performed between 08:00 and 16:00h using the method described by Chaplan
et al (1994). Rats were placed in Plexiglas cages on top of a wire mesh bottom which
allowed access to the paw, and weze left to habituate for 10-1S min. The area tested was
the mid-plantar left hind paw, avoiding the less sensitive foot pads. The paw was touched
with a series of 8 Von Frey hairs with logaritimically incremental stiffncss (0.41, 0.69, 1.2,
2.04, 3.63, 5.50, 8.51, and 15.14 grams; Stoelting, Ill, USA). The von Frey hair was
applied from underneath the mesh floor perpendicular to the plantar surface with sufficient
force to cause a slight buckling against the paw, and held for approximately 6-8 seconds. A
positive response was noted if the paw was sharply withdrawn. Flinching immediately upon
removal of the hair was also considered a positive response. Ambulation was considered an
ambiguous response, and in such cases the stimmlus was repeated.

TESTING PROTOCOL

‘The animals were tested on postoperative day 1 for the FCA-treated group and on post-
operative day 7 for the Sciatic Nerve Cuff group. The 50% withdrawal threshold was
determined using the up-down method of Dixon (1980). Testing was started with the 2.04
§ hair, in the middlc of the sorics. Stmuli were always prescated in a consecutive way,
whether ascending or descending. In the absence of a paw withdrawal response to the
initially selected hair, a stronger stimulus was prescated; in the event of paw withdrawal, the
next weaker stimnlus was chosen. Optimal threshold calculation by this method requires 6
responses in the immediate vicinity of the 50% threshold, and counting of these 6 responses
began when the first change in response occurred, e.g. the threshold was first crossed. In
cases where thresholds fell outside the range of stimuli, values of 15.14 (normal scasitivity)
or 0.4]1 (maximally allodynic) were respectively assigned. The resulting pattern of positive
and negative responses was tabulated using the.convention, X = no withdrawal; =

50% g threshold = 10°**® 7 10,000
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where XTI = value of the last von Frey hair used (log units); & = tabular value (from Chaplan
ct al. (1994)) for the pattern of positive / negative responses; and 8 = mean difference
between stimuli (log units). Here §=0.224. '

Von Frey threshokis were converted to percent of maximum possible effect ( MPE),
according to Chaplan et al. 1994. The following equation was used to compute % MPE:

% MPE = Drug treated threshold (g) - allodynia threshold (g) X 100
Control threshold (g) - allodynia threshold (g)

ADMINISTRATION OF TEST SUBSTANCE

Rats were injected (subcutancously, intraperitoneally, or orally) with a test substance prior
to von Frey testing, the time between administration of test compound and the von Frey test
varied depending upon the nature of the test compound. -
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1. A compound of the general formula (T)

O
< ,T;n

s - R
wherein

G is a carbon atom or a nitrogen atom;
10 A is selected from

G) phenyl substituted by any of -COOH. - CONH3, COOCH3, -CN, NHj or
-COCH3; '

15 (il‘) ‘naphtyl, benzofuranyl, and quiriclinyl; and
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(i)
13
® R"\ 9

Ao b s
““—‘““ ~ Ay

wherein the phenyl ring of each A mhslitue‘nt may be optionally and independently
substituted by 1 or 2 substituents selected from hydrogen, CHs, (CH2)oCF, halogen,
CONR'R®, CO;R”, COR, (CH2)oNR'R®, (CH2)oCH3(CH2)oSOR, (CH2)0S02R and
(CH2)SO;NR'R® wherein 0 is 0, 1. or 2. and R’ and R® are as defined below;

R! is selected from hydrogen; & branched or straight Cy-Cg alkyl, Cy-Cg alkenyl,
-CO(C}-Cg alkyl); (C}-Ce alkyl)-B whercin B is as defined below; C3-Cg cycloalkyl, C4-Cg
(alkyl-cycloatkyl) wherein alkyl is C1-C; alkyl and cycloalkyl is C3-Cg cycloalkyl; Cg-Cio
aryl; and hetcroaryl having from 5 - 10 atoms selected from any of C, S, N and O; and
whercby the Cg-C;0 aryl and the heteroaryl may optionally be substituted by 1 or 2
substituents selected from hydrogen, CHs, (CH)oCFs, halogen, CONR'R®, CO5R’,

COR’, (CHNRR®, (CH2)CH3(CH2)oSOR . (CH2)oSOZR” and (CH)oSONR'R®

wherein 0 is 0, 1, or 2, and R’ and R® are as defined below;
R’ and R® iz each and independently as defined for R? above;

RZ is selected from hydrogen, CHs, OR ', COR', and CHyCO,R! wherein
R! is as defined sbove;

P

-
183
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R’. Rlo. RI l' R:z' RIS 14 15

R R R R'7 and R'8, is each and independently as defined

for R1 above;

B is a substituted or.unsubs_ﬁmled aromatic; an optionally substituted Cs-Cjo
hydroaromatic; a hetcroiromatic or a hetcrohydrosromatic moiety, cach having from S to
10 atoms sclected from any of C, S, N and O, and each being optionally substituted by 1 or
2 substituents independently aclected from hydrogen, CHs, CF3, halogen,
(CH)RCONRRE, (CH)pNR'R®, (CHa)HO0R, (CH2),CO,R’, OR, (CHa),SOR’,
(CH2)SOzR’, and (CH)pSO,NR'R;

wherein p is 0, 1, 2 or 3 and wherein R’ and R® are as defined above;

R, R*, R® and R is each and independently sclected from

R’ (CH)pCONR'R®, (CH)NRRY, (CH)pCONRR®, (CH),00:R, (CH P,
(CHo)y(p-OH Ph), (CHa)g3-indolyl, (CHz)pSR’, and (CH)oOR:’

wherein pis0, 1,2, 3, or 4, and R’ and R® are as defined above;

as well as pharmaceutically acceptable salts of the compounds of the formula (I), isomers,
hydrates, isoforms and prodrugs thereof;

with the proviso that when A is a phenyl ring substituted by a -CN group or by a
-NH3 group, B may not be
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Z'is hydroxy, and esters thereof:
hydroxymethyl, and esters thereof; or

amino, and carboxamides and sulfonamides..

2. A compound of the formula I according to claim 1, whegein

G is a carbon atom or a nitrogen atom;
A is selected from
10

(i) phenyl substituted by any of -COOH, - CONH3, COOCH3, -CN, NH3 or
-COCHj5;

Gi) naphtyl, benzofuranyl, and quinolinyl; and
(i)

!3
ni‘l
R\ N ?
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wherein the phenyl ring of each A substituent may be optionally and independently
substituted by 1 or 2 substituents selected from hydrogen, CHs, (CH2)oCFs, halogen,
CONR'R®, COR, COR’, (CHz)NR'R® (CHa)oCH3(CH2)oSOR, (CH2)SOR and
(CH);SO;NR 'R, wherein 0is 0, 1, 0r 2, and R’ and R® are as defined below;

R!, R” and R® is each and independently selected from hydrogen; a beanched or straight
C1-C4 alkyl, allyl, -CO-(C1-Cg alkyl): (Cy-Cg alkyl)-B wherein B is as defined below;
C3-Cs cycloalkyl, C4-Cg (alkyl-cycloalkyl) wherein alkyl is C;-Cz alkyl and cycloalkylis
C3-Cg cycloalkyl; and phenyl;

R? is hydrogen, methyl, or OR! wherein R’ is as defined above;

R%, RO, R! RIZ R13 RM RIS R!6 R'7 and R, is each and independently as defined
for Rl above;

B is sclected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, pyrryl, ftu‘any.l. quinolinyl, isoquinolinyt, cyclohexyl, cyclohexenyl,
cyclopentyl, cyclopentenyl, indanyl, indenyl, tearahycronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, pyrrolidinyl, indazolinyl, and

{_@:?—H' :

each B group being optionally substituted by 1-2 substituents independently selected from
hydrogen, CHs, CF3, halogen, (CH);CONR'R®, (CH)pNR R, (CHo),COR’,
(CHz)yCO,R’, and OR’,

wherein p is 0 or 1, and wherein R’ and R® arc as defined above; and
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R®, R*, R® and R® is cach and independently selected from hydrogen, CHs, CH(Me)y,
CHyCH(Me)y, CH(Me)CH,CH3 (CHz),CONRR®, (CH)pNR'RY, (CH),CONRR®,
(CHz)gC02R, (CHy)yPh, (CHa)p(p-OH Ph), (CHa)yy-3-indolyl, (CHo)pSR’, and
(CH2),OR’, wherein p s 0, 1, 2, or 3, and wherein R’ and R® arc as defined above;

with the proviso that when A is a phenyl ring substituted by a -CN grouporby a
-NH; group, B may notbe

7!
wherein

zZ! is hydroxy, and esters thereof:
hydroxymethyl, and esters thereof: or
amino, and carboxamides and sulfonamides.
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3. A compound of the formmla I according to claim 1, wherein
QG is a nitrogen atom;
A is selected from

10 .
wherein

R%,R'? R, R'2, R, R™ R, k"6, R, and R'® is cach an ethyl group:
15

RIBMMhMMYI.GﬂIYLﬂh;LNCHWW

R%is H, methyl, ar ORL:
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B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, furenyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl, cyclopentyl,
cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofaranyl, indazolinyl, and

*“@::)—97 ;

cach B group being optionally substituted by 1-2 substituents independently selected from

 hydrogen, methyl, CFs, halogen, (CHz),CONR K", (CH2)pNR 'R, (CHp),COR’,

(CHHCOZR, and OR’,
wherein p is 0, l.orz.mdwhueink-'lndksmasdeﬁnedforkl above;

R®, R*, R® and R® is cach and independently selected from H, CH3, CH(Mc)2,
CH2CH(Me),, CH(Me)CH2CH; (CHz);CONR'R”, (CHz);NRR”, (CHz),CONR'R’,
(CH);OO2R”, (CH2)Ph, (CHz)p(p-OH Ph), (CHy)g-3-indolyl, (CH2)pSR, and
(CH2)p0R’

‘wherein p s 0, 1 or 2, and wherein R’ and R® are as defined above.
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4, Aemmoundofdnfannﬂaﬂ)ofcliirnlabm.hdng anyone of

(4)-trans-1-(3-methoxy-o-(1-naphthyl)benzyl)-2,5-dimethyipiperazine (compound 3);
(£)-3-((aR*/3*)-a-((25*,5R*)-4-Ally}-2.5-dimethyl- 1-piperazinyl)- i -naphthyl)anisole
(compound 4 and 5);

(£)-trans- 1-(3-methoxy-a-(2-naphthyl)benzyl)-2,5-dimethylpiperazine (compound 8);
(:I:)-S-((GR“IS‘)-G-((ZS‘.SR‘)-*AHVI-LSMYI-I-Plpmnnyl)-z-nlphﬂlﬂ)mm

‘(compound 9 and 10);

(4)-trans-1-(3-methoxy-0-(2'-benzofuranyl)benzyl)-2,5-dimethylpiperazine (compound 13);
(£)-3-((aR*/S*)-0-((25*,5R *)-4-Allyl-2,5-dimethyl- 1-piperazinyl)-2-benzofuranyl)anisole
(compound 14 and 15);
(*)-3-((aR*/3*)-a-((28*,5R*)-4-Cyclopropylmethyl-2,5-dimethyl-1-piperazinyl)-2-
benzofuranyhanisole (compound 16 and 17);
(+)-trans-1-(3-methoxy-a-(6'-quinolinyl)benzyl)-2 5-dimethylpiperazine (compound 20 and
21);

()-3-((cR*/S*)-a-((25*,5R*)-4-Allyl-2.5-dimethy!- 1 -piperazinyl)-6-quinolinyl)anisole
(compound 22);

(2)-3-((aR*/3%)-a{(25* SR*)4-Allyl-2.Sdimethy}- -ppu:nnyl)—&-qumolmyl)amsole
(compound 23);

-3-((aR*/S ‘M{GS'.SR*HCydmyhmﬂwl-ﬁMHmnyl}&
quinolinyl)anisole (compound 24 and 25).
()-trans-1-(3-methoxy-a-(4-quinolinyl)benzyl)-2,5-dimethyl-piperazine (compound 28);
(£)-3-((aR*/S*)-0«(25*,5R*)4-Allyl-2,5-dimethyl-1-piperazinyl)-4-quinolinyljanisole
(compound 29 and 30);

(%) 4-((o~(1-Piperazinyl))-4-chlorobenzyl)-N,N-dicthylbenzamide (compound 33);

(£) 4-((x~((4-Ally])-1-piperazinyl))-4-chlorobenzyl)-N,N-dicthylbenzamide o 2hcl
(compound 34);

(£) 4-((o~(1-Piperazinyl))-2-naphtylmethyl)-N,N-dicthylbeazamide (conmpound 37);

(£) 4-((a-((4-Altyl)-1-piperazinyl))-2-naphtylmethyl)-N,N-diethylbenzamide (compound
38); ”
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(2) 4-((a~(1-Piperazinyl))-4-xylyl)-N,N-dicthylbenzamide (compound 41);

(£) 4-((a-((4-Allyl)-1-piperazinyl))-4-xylyl)-N N-diethylbenzamide « 2HC! (compound 42);
() 4-((o~(1-Piperazinyl))-3-xylyl)-N,N-diethylbenzamide « 2HCI (compound 45);

() 4-((a-(1-Piperazinyl))-cyclohexylmethyl)-N,N-diethylbenzamide (compound 48),

(£) 4-((a(1-Piperazinyl))-3 4-dimethylbenzyl)-N,N-diethylbenzamide (compound 51);
@ +((u{l-ﬁpanﬁnyl))—l-nanyl)-N.N—dieﬂ1ylbmmﬁde (compound 54);
4-(4-(2-Dimethy}-S-methyl-piperazinyl)-3-methoxybenzyl)-N,N-dicthylbenzamide
dihdrochloride (compound 57);
4-(4-(1-Allyl-2-dimethyl-5-methyl-piperazinyl)-3-methoxybenzyl)-N,N-diethyibenzamide
dihydrochlaride (compound 58); |
4-(1-(4-Ally}-2-dimethyl-5-methy)-piperaziny!)-3-methoxybenzyl)- N,N-dicthylbenzamide
dihydrochloride (compound 60);
4-(1-(2-dimethyl-5-methyl-piperazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide
dihydrochloride (compound 61);

4-((1-piperazinyl)-benzyl)- N,N-diethylbenzamide dihydrochloride (compound 64);
4-((4-Allyl-1-piperazinyl)-benzyl)-N,N-dicthylbenzamide dihydrochloride (compound 65);
4-((4-Acetyl-1-piperazinyl)-benzyl)- N.N-diethylbenzamide hydrochloride (compound 77);
4-(4-(2-Hydroxymethy!-S-methyl)piperazinyl-benzyl)-N,N-diethy}-benzamide
dihydrochloride (compound 69);
4-((4-(2-Hydroxymethy}-5-methyl)piperazinyl)-3-methoxybenzyl)-N,N-diethylbenzamide
dihydrochloride (compound 70); .
4-((4(1-Allyl-2-hydroxymethyl-5-methyl)piperazinyi)-3-methoxybenzyl)-N,N-
diethylbenzamide dihydrochloride (compound 71);

Methyl 3-(( 2-naphtyl)-(3-methyl-piperazinyl)methyl)phenyl ether dihydrochlaride
(compound 75);

Methyl 3-((2-naphtyl)-(4-allyl-2-methyl-piperaziny)methyl)phenyl ether dihydrochloride
{compound 76); _

4-((1-piperazinyl)-benzyl)-benzoic acid dihydrochloride (compound 79);
4-((1-piperazinyl)-benzyl)-N-ethylbenzamide hydrochloride (compound 83);

Methy] 4-((4-t-butoxycarbonyl- 1-piperazinyl)-benzyl)benzoate (compound 80);
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Methyl 4-((1-piperazinyl)-benzyl)benzoate dihydrochloride (compound 81);
4-(1-piperazinyl-benzyl)-benzonitril dihydrochloride (compound 84);
4-(1-piperazinyl-benzy!)-scetophenone dihydrochlaride (compound 85);
4-((a-4-piperidinyl)-benzyl)-N,N-dicthylbenzamide (compound 88);
N,N-Diethyl-4-(3-methoxybenzyl- 1-piperazinyl)-benzamide (Example 50);
N,N-Diethyl-4-{(4-allyl-1-piperazinyl)-3-methoxybenzyl]-benzamide (Example 51);
4{(N-benzy}-1-piperazinyl)-benzyl]-aniline (compound 91);
4-[(N-benzyl-1-piperazinyl)-benzyl}-acetanilide (compound 92);

4-[(N-benzyl- 1-piperazinyl)-benzyl]-methanesulfongmide (Example 54);
Methyl-N-4-[(N-benzyl-1-piperazinyl)-benzyl]-2-methylacetate (Example 55); and
4-[(N-benzyl- 1-piperazinyl)-3-fluarobenzyl])-acetanilide (compound 95).

S. A compound according to any of claims 1-4, in form of its hydrochloride salt.
6. A compound according to any of.claims 1-5, for use in therapy.

7. Acompomdaccqtdingtnqhim&whueinmemmpyispainmwt

‘4® A compound according w claim 6, wherein the therapy is directed towards

intestinal disard

9. A compound according to claim 6, whezein the therapy is directed towards spinal
invai

10. A compound according to claim 6, wherein the therapy is directed to disorders of
the sympathetic nervous system.

11.  Use of a compound according to any of claims 1-5 for the manufacture of a
medicament for use in the treatment of pain.
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12.  Use of a compound acconding to any of claims 1-5 for the manufacture of a
medicament for use in the treatment of gastrointestinal disorders.

13.  Use of a compound according to any of claims 1-5 for the manufacture of &
nndi:lnmtforuseindtemmptofspimlinjmies.

14. A compound according to any of claims 1-5, further characterized in that it is
isotopically labelled.

15.  Use of a compound according to claim 14 as a diagnostic agent.

16. A pharmacentical composition comprising a compound according to any of claims
1-5 as an active ingredient, together with a pharmaceutically acceptable carrier. - -

17. A process for the preparation of a compound according to any of claims 1-5,
whereby

A) (i) An aldehyde or ketone is treated with a nucleophile, giving the corresponding
alcohol;
(ii) the alcohol is converted into a suitable leaving group, which in tumn is displaced
with a nucleophile; and
(iif) a N{4)-unsubstituted piperazinc derivative is substituted via its organo halide or
equivalent species, or acylated; or

B) . G)AN-ptotegmdminolcideluisrucwdﬁﬂnmﬂmimnﬁlm,md
thereafier treated with an acid, giving a piparazinedione;
(ii) the dione is reduced to the corresponding piperazine; and
(iii) the piperazine is alkylated or acylated on one or more of the nitrogens.
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18. A method for the treatment of pain, whereby an effoctive amount of s compound
according to any of claims 1-5 is administered to a subject in need of pain management, -
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1.

2, Este REPORTE consta de un total de 4 péginas, incluyendo la cardtula.

BQ Este reporte también estd acompafado de ANEXOS, es decir, pAginas de
descripcion, reivindicaciones y/o dibujos que han sido modificados y son la base
de este informe y/o péginas que contienen rectificaciones hechas ante esta
Autoridad (ver Regla 70.16 y la Seccién 607 de las Instrucciones Administrativas
de conformidad con el PCT).

Estos anexos constan de un total de piginas.

3. Este informe contiene indicaciones relacionadas con los siguientes items:

Basea del Reporte

Prioridad
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aplicabilidad Industrial.

Falta de unidad de invencién

v ] Afirmacién razonada de conformidad con el Articulo 35(2) con respecto a
. novedad, nivel inventivo o aplicabilidad industrial; citaciones y explicaciones
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VI [0 Ciertos documentos citados
VII [J Ciertos defectos en la solicitud internacional
VI [J Ciertas observaciones sobre la solicitud internacional

I
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INFORME DE EXAMEN PRELIMINAR INTERNACIONAL | Solicitud internacional No.
1. Bases del reporte

e de 00 COn dichas enmiendas debe hacevse refevencia bujo el {tem 1 y anexarse o este informe.

PCT/S8E01/00708 :E L
1. Respecto a los elementos de 1a solicitud internacional:*

E 1a solicitud internacional seg(in se presenté originalmente

(] 1a descripcién:
Pdginas » 8egan se presentaron
Péginas originalmente
, presentadas con la demanda
Péginaa , registradas con la
carta de
D las reivindicaciones:
Péginas , Scgiin se presentaron originalmente
Péginaa » Segin se conendaron (jurio con cuslguier declamei’in de confiwmidad con el articulo 19
Péginas , presentadas con la demanda
Péginas , presentadas con la carta
de
[] 10e dibujos
Péaginas » Sogiin se presenteron originalmente
Péginas , presentadas con la demanda
Péginas , presentadas con la carta
de
D la secuencia que enumera parte de la eapecificacién:
Piginas , SegUn se presentaron originalmente
Péginae , presentadas con la demanda
Péginas , registradas con la carta
de

2. Respecto al idioma, todos los elementos marcados anteriormente estuvieron disponibles o fueron
suministrados a esta Autoridad en el idioma en el cual la solicitud internacional fue presentada, a
menos que se indique lo contrario bajo este item.

Estos elementos estuvieron disponibles o fueron suministrados a esta Autoridad en el idioma, el
cual es:

|:| el idioma de una traduccién suministrada para una biisqueda internacional (segiin la Regla
23.1 (b)).

D el idioma de una publicacién de 1a solicitud internacional (segin la Regla 48.3 (b)).

Ddidiomdehuuducdbnsuminismdapamelmmmmﬂiminnrinmmdonﬂ(segﬁnhn
Reglas 55.2 y/o 55.3).

3. Respecto al nucleétido y/o secuencia amino fcida revelado en 1a solicitud internacional, se llev6
a cabo el examen preliminar internacional segiin el listado de secuencia:

D contenido en la solicitud internacional en forma escrita.

D registrado junto con la solicitud internacional en forma legible por computador.

D proporcionado subsiguientemente a esta Autoridad en forma escrita.

D proporcionado subsiguientemente a esta Autoridad en forma legible por computador.

D Se ha proporcionado la afirmacién respecto a la cual el listado de secuencia escrito
proporcionado subsiguientemente no va més alld de la revelacién en la solicitud internacional
segin se presents.

D Se ha proporcionado la afirmacién respecto a la cual la informacién presentada en forma

legible por computador es idéntica al listado de secuencia escrita.

4.[ ] Las modificaciones han resultado en la cancelacion de:
{T] 1a descripcion, paginas

] 18s reivindicaciones, Nos.
D los dibujos, paginas

5. ] Este reporte ha sido establecido como si (algunas) de les modificaciones no se hubiesen hecho, quueseha
eonn?-s)ldn que van més allk de la revelacién segin se presentd, como se indicd en Casilla Suplementaria (Regla
702 (c

. mmammumwahoﬁmamwmmnmmWnudmh
14 a las que se hace referencic en eate informe como “registradas originalments”® iy se anaxan a este informe ya que no
mmmammlsymm
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REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL Bolicitud internacional No.
PCT/8E01/00708

IOI. No establecimiento de opinién respecto a la novedad, nivel inventivo y aplicabilidad industrial

1. Las preguntas como quiera que la invencién reivindicada parezca ser novedosa, para comprender un
nivel inventivo (para no ser obvio), o para ser aplicable industrialmente no se han examinado en relacién con:

[[] toda Ia solicitud internacional.

Xl 1as reivindicacién Nos. 15-17

Porque:

E dicha solicitud internacional, o dichas reivindicacion Nos, 15-17
Se relaciona con el siguiente asunto/materia que no requiere examen preliminar Internacional
(especificar):
Ver Regla PCT 67.1. (iv).: Métodos para el tratamiento del cuerpo humano o animal por cirugia o
terapia, como también métodoa de diagnéstico.

|:| la descripcién, reivindicaciones o dibujos (indican elementos particulares a continuacién) o dichas
reivindicaciones Nos. Son tan imprecisas que no pudo formarse una opinién significativa (especifique):

D las reivindicaciones o dichae reivindicaciones Nos. estdn sustentadas tan inadecuadamente por la
descripcién que no pudo formarse una opinién significativa.

] no se ba establecido un informe de bisqueda imternacional para dichas reivindicaciones Nos.

2. Un examen internacional significativo no puede llevarse a cabo debido a la falla del nucledtido y/o listado
de secuencia amino écida para cumplir con el estindar preparado en el Anexo C de las Instrucciones
Administrativas:

D el formulario escrito no ha sido proporcionado o no cumple con el estéindar.

D la forma legible por computador no ha sido proporcionado o no cumple con el estéindar.
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Solicitud internacional
REPORTE DE EXAMEN PRELIMINAR INTERNACI NAL No.PCT/UB01/007T08

V. Afirmacién razonada bajo el Articulo 35(2) respecto a novedad, nivel inventivo o aplicabilidad industrial;
citaciones y explicaciones que sustentan dicha afirmacién

1. Afirmacién
Novedad (N) Reivindicaciones 1-6, 8-14 SI
Reivindicaciones 7, 18 NO
Nivel inventivo (IS) Reivindicaciones _1-6, 814 SI
Reivindicaciones 7,18 7 NO
Aplicabilidad industrial (IA) Reivindicaciones 1-14, 18 SI
Reivindicaciones NO

2. Citaciones y explicaciones (Regla 70.7)

Los siguientes documentos son citados en el reporte de biisqueda:

D1) WO 9828275 Al

D2) WO 9723466 Al

D3) WO 9933806 Al

D4) J. Med. Chem., Vol. 42, 1999, p 5455-5463.

D5) J. Med. Chem., Vol. 43, 2000, p 3895-3905.

Documento D1 es considerado como el estado de la técnica més cercano.

Las reivindicaciones 1-6 y 8-14 se relacionan con una seleccién de compuestos, que estin incluidos en la férmula general en las
reivindicaciones 1 y 3 del documento D1. Los compuestos de los documentos citedos también tienen la misma aplicacién que los
compuestos de 1a presente solicitud.

Sin embargo, no hay compuestos ejemplificados en el documento citado como los de las presentes reivindicaciones.
El solicitante ha mostrado que los compuestos de acuerdo con las presentes reivindicaciones tienen efectos ventajosos comparados
con los compuestos cercanamente relacionados de D1.

Por lo tanto, se considera que las reivindicaciones 1-6 y 8-14 cumplen con los requisitos de novedad, nivel inventivo y aplicacién
La reivindicacién 7 se relaciona con un proceso para la preparacién de los compuestos y la reivindicacién 18 a2 un compuesto
it Jiario.

El proceso acorde con la relvindicaddn 7 es conocido a partir de D1, ver pagina 55, la etapa del compuesto 52 al
compuestp 53.

Adicionalmente, el intermediario de acuerdo con la reivindicacidn 18 es conocido a partir de D1 (compuesto 52). Observar la
definicién de grupo protector de tipo bencilo, ¢l cual incluye Boc, en la reivindicacidn 7 y en la descripeidn pdgine 4 linea 14 de la
presente solicitud.

Asi, se congidera que las reivindicaciones 7 y 18 carecen de novedad.
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sheets.

1. This intemational preliminary examinalion repeon has heen prepaned by thiy Intemationat Preliminary Exummmg
Authority and is tranamitted to the applicant according lo Article 36. r

This REPORT consists of a total of 4 sheets, including this cover sheet
EI This report is also accompanied by ANNEXES, i.c., sheets of the description, claims and/or drawings which have

been amended and are the basis for this report and/or sheets containing roctifications made befbre this Awthority
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

I B3asix of the report

I D Priority

v l:l Lack of umity of invention

Vi D Centain documenis cited

VIl D Certain defiects in the international application

1. This repori contains indications relating to the thilowing items:

mn E Non-establishment ol opinion with regard to nowvelty, inventivwe siep.and industrial applicability

v E Reasoned statement under Article 35(2) with regard o novelty, inventive siep or industrial applicahility;
citations and cxplanations supporting such statement

Vil D Certain observations on the international application

Date of submission of the demand Date of completion of this repart
12.10.2001 09.07.2002
Name and nmailing address of the IPEA/SE Authorized officer
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“Form PCI/IPEAJ4Q09 (cuver sheet) (January 1998)



International application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT
. PCT/SE01/00708
1. DBasis of the report
1. With regand to the elements of the international application:*

E the international application as originally filed

[[] e description:
pages . as originally filed
pages ) , filed with the demand
pages , filed with the letter of

D 1he claims:
pages , as originally filed
pages , 83 amended (together with any statcment) under article 19
pages » filed with the demand
pages » filed with the letter of

[] the drawings:
pages , s oripinally flled
pages » flled with the demand
pugey » filed with the letter of

D 1he sequence listing part of the description:
pages , a8 originally filed
pages , filed with the demand
pages » filed with the letter of

2. With regard to the laugusge, all the clements marked above were available or fumnizhed to this Authority in the language in which
the international application was filed, unless otherwise indicated under this item.
These clements were available or fumnished to this Authority in the following language which ix:

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)).

the Ianguage of publication of the international application (vnder Rule 48.3(b)).

lhesl;l;ﬁu“e of the translation furnished for the purposes of international prefiminary examination (under Rules 55.2 and/

ar §5.3). :

3. With regard to any nucleotide and/or smino wcid sequence disclosed in the international application, the international
preliminary examination was carried out on the basis of the sequence listing:

contained in the intemational application in writien form.

filed together with (heé international application in computer readable form.

furnished subsequendy to this Authority in written form,

furnished subscquently ta this Authority in computer rexiable form,

The stntenment that the subscyuently furnished written seyuence listing docy not go boyond the disclosury in the
international application as filed has been funished. . ..

The swiemen thal the information recorded in computer resdable form is identical to the written sequence listing hag
been fumnished.

BN

O [ O00O0O0dd

The amendments have resulied in the cancellation of:
[ ] the description, pages

D the claims, Nos.
D the drawings, sheet/fig

D This report has been established a3 if (some-of) the amendments had not been made, since they have bexn considerad 1o go
5. beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 {c)).**

* Replacement sheets which have been furnished 1o the recoiving Gffice in rezponse o an invitation under Article 14 are reforred io
in this report as "originally filed " and are minexed to this report since they do not comiain amendments (Rules 70. 16
and 70.17).

*s Any replacement sheet contalning such aniendmenis naest be referred 1o under item I and annexed 1o this report.
4

>

Fonn PCT/IPEAZ409 (Box 1) (January 1998) .
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT

BPCT/SE01/00708
| Il. Nou-establishment of opinion with regard to novelty, lnventive atep and ludustrial applicabliity -

193~

1. The questions whether the claimed invention appears w be novel, to involve au inventive step (to be noo obvious), or 1o be
industrially npplicable have not been examined in respect of:
D the entire inlermational application,
E chimsNos. 15-17

because:

the sid inermational application, or the xaid claims Nos.

15-17
relawe to the following subjcet manter which does not require an infernational preliminary exammation {specifiy):

See PCT Rule 67.1.(iv).: Methods for treatment of the human or
animal body by surgery or therapy.,

as well as diagnostic
methods.

the description, claimns or drawings (Indicate particular efements below) or said claims Noa.
are »o unclear that no meaningful opinion coyld be formed {apecify ):

°

the claims, or said claims Nos. are 50 inadequately supporied
by the description that no meaning ful opinion could be fxmed.

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

3, A meaningful intemational preliminary examination camoot be carried out du ta the filure of the nuckeotide and/or smiing acid
saquence listing 10 comply with the siandand provided for in Annex C of the Adminigtrative Instructions:

D the writien form has not been furnished ar does not comply with the standard,

I:I the computer readable form has not been fumished or does no? comply with the standand,

Torm PCT/IPEA/409 (Box 11) (January 1998)




International application Na.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT
- PCT/SE01/00708

Y. Reasoncd statement under Artlele 35(2) with regerd to novelty, Inventive step or induatrial appllcability;
eltations and explanutionn supporting such statement

1. Statement
Novelty (N) Claims 1-6,8-14 YES
Claimy 7.18 NO
Inventive siep (1S) Claims 1-6, 8-14 YES
Claims 7.18 NO
Indusirial applicability (IA) Claims 1-14.18 YES
Claims NO

2. Citations and explanations (Rule 70.7)

The following documents are cited in the search report:
D1) WO 9828275 Al

D2} WO 9723466 Al

D3) WO ?933806 Al

D4) J. Med. Chem., Vol.42, 1999, p 5455-5463.

D5) J. Med. Chem., Vol.43, 2000, p 3895-3%905.

Document D1 is considered to be the closest related prior art.

Claims' 1-6 and 8-14 relate to a selection of compounds, which
compounds are included in the general formula in claims 1 and
3 of document D1. The compounds of the cited documents also

have the same use as the compounds of the present application.

However, no compounds according to the present claims are
exemplified in the cited document.

The applicant has shown that the compounds according to the
present claims have advantageous effects compared to some of
the closely related compounds Dl.

Therefore, claims 1-6 and 8-14 are considered to fulfil the -
. requirements of novelty, inventive step and industrial
applicability.

Claim 7 relates to a process for the preparation of the
compounds and claim 18 to an intermediate compound.

The process according to claim 7 is known from D1, see page 55
the step from compound 52 to compound S3.

Also the intermediate according to claim 18 is known from D1
(compound 52) .0bserve the definition of benzyl-like protecting
group, which includes Boc, in claim 7 and the description page
4 line 14 of the present application.

Thus, claims 7 and 18 are considered to lack novelty.

Torm PCIT/IPEA/ADY (Dox V) (Janvary 1998)



DERIVADOS DE QUINOLINIL-PIPERIDIN-4-ILIDEN-METIL-BENZAMIDA

PARA EL TRATAMIENTO DEL DOLOR

RESUMEN — OBJETO Y FINALIDAD

Se revelan y reivindican en la presente solicitud compuestos de férmula general (T),
en donde R' se selecciona de cualquiera de piridinil, tienil, furanil, imidazolil y
triazolil; en donde cada anillo heteroaromético R' puede estar ademés substituido
opcional e independientemente con 1, 2 o 3 substituyentes seleccionados de alquilo
C;-Cs de cadena recta y ramificada, NO,, CFs, alcoxi C;-Cg, cloro, fliior, bromo y
yodo, en donde las substituciones sobre ¢l anillo heteroaromético pueden tener ll;gar
en cualquier posicién sobre dichos sistema de anillo, como también los
enantiomeros separados de los compuestos y las sales y composiciones
farmacéuticas que comprenden los novedosos compuestos y su uso en terapia, en

particular en el manejo del dolor.
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Adlmt’

DERIVADOS QUINOLINIL-PIPERIDIN-4-ILIDEN-METIL-
BENZAMIDA PARA EL TRATAMIENTO DEL DOLOR

Campo de la invencién

La presente invencién se refiere a compuestos novedosos, a un proceso para
su preparacidn, a su uso y a las composiciones farmacéuticas que contiecnen
tales compuestos novedosos. Los compuestos novedosos son utiles en la

terapéutica, y en particular en el tratamiento del dolor.

Antecedentes de la Invencidn y Estado Anterior de la Técnica

Se ha identificado el receptor 8 como un receptor que desempefia un papel
en muchas funciones corporales tales como en los sistemas circulatorio y
del dolor. Los ligandos del receptor 8 pueden por lo tanto encontrar un uso
potencial como analgésicos, y/o como agentes antihipertensorcs. Los
ligandos del receptor & han demostrado también poseer actividades

inmunomodulatorias.

La identificacién de por lo menos tres diferentes poblaciones de receptores
opidceos (i, 8 y x) se encuentra bien establecida en la actualidad, y todos
los tres estén presentes en los dos sistemas nerviosos -central y periférico-
de muchas especies entre las que se incluye el hombre. En diversos modelos
de experimentacion en animales, se ha observado analgesia cuando se activa

uno 6 més de dichos receptores.

Con pocas excepciones, los ligandos & opidceos selectivos actualmente

disponibles son de naturaleza peptidica y resultan inapropiados para su

administracion por rutas sistémicas. Un ejemplo de un &-agonista no

peptidico es el compuesto SNC80 (Bilsky E.J et al., Journal de Famacology

and Experimental Therapeutics, 273(1), pp. 359-366 (1995)). Existe, sin

embargo, la necesidad de contar con agonistas selectivos de los receptores &
1



que no solamente exhiban una mejorada selectividad, sino también un

" mejorado perfil de efectos secundarios.

Por consiguiente, el problema fundamental que pretende resolver la presente
invencién es el de suministrar nuevos analgésicos con mejorados efectos
analgésicos pero que a la vez exhiban un mejorado perfil de efectos
secundarios frente a los p-agonistas ya existentes, y que adicionalmente,

exhiban una mejorada eficacia sistémica.

Los analgésicos existentes o identificados en el estado anterior de la técnica
presentan muchas desventajas en cuanto que exhiben una pobre
farmacocinética y no son analgésicos cuando se administran por rutas
sistémicas. Ademds, se ha documentado que los compuestos 3-agonistas
preferidos, descritos en ¢l estado anterior de la técnica, exhiben

significativos efectos convulsivantes cuando se administran sistémicamente.

Hemos encontrado ahora que ciertos compuestos no especificamente
revelados, pero incluidos dentro del alcance de la patente mundial WO
08/28275, exhiben, de manera sorprendente, mejoradas propiedades 8-
agonistas y mejorada potencia en vivo.

escripcién de la invencién

Los novedosos compuestos acordes con la presente invencidn se definen por
la férmula I:

en donde

20|



R' se selecciona del grupo conformado por

(iy fenil O

(ii) piridinil
(iii) tienil

(iv) furanil

(vi) triazolil g_? ;
H

en donde cada anillo fenflico R' y cada anillo heteroaromético R’ pueden,

(v) imidazolil C? ;

opcionalmente e independientemente, ir adicionalmente sustituidos con 1, 2
6 3 sustituyentes seleccionados entre alquil C,-Cs de cadena recta 6
ramificada, NO,, CFs, alcoxi C;-Cg, cloro, fluoro, bromo, y yodo. Las
sustituciones en el anillo heteroaromdtico pueden tener lugar en cualquier
posicién de dichos sistemas anulares;

Una préctica preferida de la presente invencién es un compuesto acorde con
la férmula estructural I en donde R' corresponde a lo previamente definido
y cada anillo fenilico R! y cada anillo heteroaromético R! pueden de manera
independiente ir adicionalmente sustituidos con un grupo metil.

Una préictica més preferida de la presente invencién es un compuesto acorde
con la férmula estructural I en donde R' es piridinil, tienil 6 furanil.

3
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Caen también dentro del alcance de la presente invencién, las sales y
enantiémeros de los compuestos de formula I, incluyendo las sales de los

enantidmeros.

Cuando el anillo fenilico y el 6 los anillos heteroarométicos van sustituidos,
los sustituyentes preferidos se scleccionan independientemente entre CFs,

metil, yodo, bromo, fluoro y cloro.

El paso de reaccién g del Esquema 1, vide infra, se lleva a cabo por

reaccion de un compuesto intermediario de férmula general 11

HC” N

H,C

en donde PG es un grupo protector del tipo de uretano 6 bencil, como por
ejemplo Boc, con &cido 8-quinolinilbérico, usando un catalizador a base de
paladio, v.g., Pd(PPh,), en presencia de una base, v.g., Na;CO;, para

obtener un compuesto de férmula general III,

compuesto el cual luego se desprotege bajo condiciones estdndar, y se
alquila bajo condiciones reductoras con un compuesto de férmula general

R!-CHO, para producir asi compuestos de férmula general 1.



Entre los catalizadores a base de paladio apropiados se incluyen, sin hacer
una lista exhaustiva de éstos, PdCl; (+ una fosfina), Pd(OAc); (+ una
fosfina), Pd(dba),;, PACly(dppf) CH.Cl,, Pd(PF3)4, Pd/C.

Entre las bases apropiadas sc incluyen, sin hacer una lista exhaustiva de

éstas, trietilamina, carbonato de sodio 6 de potasio.

Entre los agentes reductores apropiados a emplear se incluyen, sin hacer una
lista exhaustiva de éstos, cianoborohidruro de sodio y triacetoxiborohidruro
de sodio.

Los compuestos novedosos de la presente invencién son itiles en la
terapéutica, especialmente en el tratamiento de diversas estados de dolor
tales como dolor cronico, dolor neuropético, dolor agudo, dolor causado por
cancer, dolor causado por artritis reumatoide, migrafia, dolor visceral, etc.
Esta lista no deber considerarse exhaustiva.

Los compuestos de 1la presente invencién son dtiles como
inmunomoduladores, especialmente en enfermedades autoimmunes como
por ejemplo la artritis, en injertos de piel, transplantes de Organos y
necesidades quirlrgicas similares, en enfermedades del coldgeno, diversidad
de alergias, como también como agentes anti-tumorales y agentes
antivirales.

Los compuestos de la presente invencidn son iutiles en aquellos estados
patoldgicos en donde estd presente la degeneracién o disfuncién de los
receptores opiAceos, o en los estados implicados en dicho paradigma. Aqui
se puede incluir el uso de versiones isotépicamente marcadas de los
compuestos de la presente invencién en técnicas de diagndstico y
aplicaciones en el campo de las imégenes diagndsticas tales como la
tomografia de emisidn de positrones (PET, sigla en inglés).

Los compuestos de la presente invencién son ttiles para el tratamiento de la
diarrea, depresion, ansiedad, incontinencia urinaria, diversas enfermedades
mentales, tos, edema pulmonar, diversos desérdenes gastrointestinales,

lesiones de la columna vertebral y adiccion a drogas, incluyendo el

5
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tratamiento del abuso de alcohol, nicotina, opidceos y de otras drogas, y
para el tratamiento de desérdenes del sistema nervioso simpatico, por
ejemplo, la hipertensién.

Los compuestos de la presente invencién son idtiles como agentes
analgésicos de uso durante Ia anestesia general y los cuidados monitoreados
de la anestesia. Con frecuencia se usan combinaciones de agentes con
diferentes propiedades con el fin de lograr un equilibrio en los efectos
requeridos para mantener ¢l estado anestésico (v.g., amnesia, analgesia,
relajacién muscular y sedacién). Se incluyen en tales combinaciones
anestésicos inhalados, hipnéticos, ansioliticos, bloqueadores
neuromusculares y opidceos.

Cae también dentro del alcance de la presente invencién el uso de
cualquiera de los compuestos acordes con la formula I, ya definida, en la
manufactura de un medicamento para el tratamiento de cualquiera de las
condiciones patolégicas antes mencionadas.

Un aspecto adicional de la presente invencién es un método de tratamiento
de un sujeto que sufra cualquiera de las condiciones antes mencionadas,
método consistente en la administracién de una cantidad eficaz de un
compuesto acorde con la férmula 1 a un paciente en necesidad de dicho
tratamiento.

Un aspecto més de la presente invencién son los intermediarios de férmula
general 11,

H,C” N |
H,C i

en donde PG es un grupo protector tipo uretano 6 bencil, como por ejemplo

Boc.

ZTS



Métodos de preparacion

Los compuestos acordes con la presente invencidn pueden prepararse
mediante los siguientes procedimientos conocidos, descritos, v.g., en
“Advanced Organic Chemistry” Tercera Edicién, de Jerry March, John
Willey and Sons Inc.; New York (1985): Paso (a): p848; Paso (b): p848;
Paso (c): p657; Paso (d): p875; Paso (e): p371-373; Paso (f): p364-366;
Paso (g): N. Miyaura and A. Suzuki, Chem. Rev., 95, 2457-2483 (1995);
Paso (h): "Protective Groups in Organic synthesis” p327-329, de Theodora
W. Greene and Peter G.M. Wuts, Second Edicion, John Wiley and Sons Inc.;

New York (1991). Obras citadas aqui con propdsitos de mera referencia,

EJEMPLOS

La invencion se describiré ahora con mayor detalle a través de los siguientes
Ejemplos, los cuales no tienen el propdsito de limitar el alcance de la

presente invencion.
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metil)benzamida (compuesto 7)

(I) Preparacién del Acido 4-(4-metoxicarbonil-benciliden)-
piperidina-1-carboxilico, tert-butil éster (compuesto 3)

Sc sometié a reflujo una mezcla del compuesto 1 (11,2 g, 49 mmol) y
trimetil fosfito (25 mL) bajo N3 durante 5 hr. Se removié el exceso de
trimetil fosfito mediante co-destilacién con tolueno para producir asi el

compuesto 2 con rendimiento cuantitativo:

RMN 'H (CDCI3) & 3,20 (d, 2H, J=22 Hz), 3,68 (d, 3H, 10,8 Hz), 3,78 (d,
3H, 11,2 Hz), 3,91 (s, 3H), 7,38 (m, 2H), 8,00 (d, 2H, J=8 Hz).

(i) A una soluciéon del producto anterior (compuesto 2) en THF seco
(200 mL) se agreg6 gota a gota diisopropilamida de litio (32,7 mL, 1,5 M en
hexanos, 49 mmol) a -78 °C. La mezcla de reaccion se dejé luego que
calentar hasta temperatura ambiente antes de la adiciébn de N-tert-
butoxicarbonil-4-piperidona (9,76 g, 49 mmol en 100 mL THF seco).
Después de 12 hr, 1a mezcla de reaccién se extinguié con agua (300 mL) y
se extrajo con acetato de etilo (3 x 300 mL). Las fases orgénicas
combinadas se secaron sobre MgSO, y se evaporaron con lo cual se obtuvo
un producto crudo, el cual se purificd por cromatografia flash para obtener

asi el compuesto 3 a manera de un sélido blanco (5,64 g, 35%):
IR (NaCl) 3424, 2974, 2855, 1718, 1688, 1606, 1427, 1362, 1276 cm™;

RMN 'H (CDCl;5) 5 1,44 (s, 1H), 2,31 (t, J=5,5 Hz, 2H), 2,42 (t, J=5,5 Hz,
2H), 3,37 (t, J=5,5 Hz, 2H), 3,48 (t, J=5,5 Hz, 2H), 3,87 (s, 3H), 6,33 (s,
1H), 7,20 (d J=6,7 Hz, 2H), 7,94 (d, J=6,7 Hz, 2H);

RMN 3C (CDClL) § 28,3, 29,2, 36,19, 51,9, 123,7, 127,8, 128,7, 1294,
140,5, 142,1, 154,6, 166,8.



(iii) Preparacién de dcido 4-|bromo-4-|brome-(4-metoxicarbeonil-fenil

metil]-piperidina-1-carboxilico, tert-butil éster (compuesto 4)

A una mezcla del compuesto 3 (5,2 g, 16 mmol) v K,CO; (1,0 g) en
diclorometano seco (200 mL) se agregd una solucion de bromo (2,9 g, 18
mmol) en 30 mL de CH,Cl, a 0 °C. Luego de 1,5 hr a temperatura ambiente,
la solucidén después de filtracion del K,CO; se condensé. El residuo se
disolvié luego en acetato de etilo (200 mL), se lav6 con agua (200 mL), HCI
0,5 M (200 mL) y salmuera (200 mL), y se secd sobre MgSO,. La remocién
de los solventes proporcionéd un producto crudo, el cual se recristalizé a
partir de metanol con lo cual se¢ obtuvo ¢l compuesto 4 a manera de un
sélido blanco (6,07 g, 78%):

IR (NaCl) 3425, 2969, 1725, 1669, 1426, 1365, 1279, 1243 cm’;
RMN '"H (CDCly) & 1,28 (s, 9H), 1,75 (m, 2H), 1,90 (m, 2H), 2,1 (m, 4H),
3,08 (br, 4H), 3,90 (s, 3H), 4,08 (br, 4H), 5,14 (s, 1H), 7,57 (d, J=8,4 Hz,

2H) 7,98 (d, J=8,4 Hz, 2H);

RMN C (CDCls) & 28,3, 36,6, 38,3, 40,3, 52,1, 63,2, 72,9, 129,0, 130,3,
130,4, 141,9, 154,4, 166,3.

1-carbexilico, tert-butil éster (compuesto 5)

Una solucién del compuesto 4 (5,4 g, 11 mmol) en metanol (300 mL) y 2,0
M NaOH (100 mL) se calent6 a 40 °C durante 3 hr. El sélido se recolectd
mediante filtracidn, y se secé durante una noche bajo vacio. La sal seca se
disolvié en acetonitrilo al 40%/agua, y se ajusté a pH 2 usando HCI
concentrado. El compuesto del producto deseado, compuesto 5 (3,8 g,

87%) se aislé a manera de un polvo blanco por filtracién:

RMN 'H (CDCl;) & 1,45 (s, 9H), 2,22 (dd, J=5,5 Hz, 6,1 Hz, 2H), 2,64 (dd,
J=5,5 Hz, 6,1 Hz, 2H), 3,34 (dd, }=5,5 Hz, 6,1 Hz 2H), 3,54 (dd, J=5,5 Hz,
6,1 Hz, 2H), 7,35 (d, J=6,7 Hz, 2H), 8,08 (d, J=6,7 Hz, 2H);
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RMN '3C (CDCl) § 28,3, 31,5, 34,2, 44,0, 115,3, 128,7, 129,4, 130,2,
137,7, 145,2, 154,6, 170,3.

piperidina-1-carbexilico, tert-butil éster (compuesto 6)

A una solucién del compuesto § (1,0 g, 2,5 mmol) en diclorometano seco

(10 mL) a -20 °C, se agregé cloroformato de isobutilo (450 mg, 3,3 mmol).
Después de 20 min & -20 °C, se agregé dictilamina (4 mL) y la reaccién se
dej6 que alcanzari la temperatura ambiente. 1,5 horas después, los solventes
se evaporaron y el residuo se particion6 entre acetato de etilo y agua. La
fase orgénica se lavd con salmuera y se secd sobre MgSQO,. La remocién de
los solventes proporciond un producto crudo, el cual se purificé por
cromatografia flash para producir asi ¢l compuesto 6 a manera de agujas
blancas (800 mg, 73%):

IR (NaCl) 3051, 2975, 1694, 1633, 1416, 1281, 1168, 1115 cm™;

RMN 'H (CDCls) 5 1,13 (br, 3H), 1,22 (br, 3H), 1,44 (s, 9H), 2,22 (t, J=5,5
Hz, 2H), 2,62 (t, J=5,5 Hz, 2H), 3,33 (m, 4H), 3,55 (m, 2H), 7,31 (d, J=8,0
Hz, 2H), 7,36 (d, J=8,0 Hz, 2H);

RMN 3C (CDCl,) § 12,71 14,13, 28,3, 31,5, 34,2, 39,1, 43,2, 79,7, 115,9,
126,3, 129,3, 136,8, 137,1, 140,6, 154,6, 170.

(vi) Preparacién de _N,N-dietil-4-(8-quinolinil-piperidin-4-iliden-

——

metil)benzamida (compuesto 7)

Una mezcla del compuesto 6 (902 mg, 2,0 mmol), acido 9-quinolinilbérico
(860 mg, 5,0 mmol), Na,CO3 2M (2,5 mL), y tetrakis(trifenilfosfina)
paladio(0) (20 mg) en tolueno (desgasificado, 5 mL) y etanol

(desgasificado, 5 mL) se someti6 a reflujo a 90 °C durante 4 hr bajo N.. La
mezcla de reaccidn luego se enfrio a t.a., y se extrajo con acetato de ctilo (2
x 100 mL). Las fases orgéinicas combinadas se secaron sobre MgSO, y se

evaporaron para producir asi un producto crudo.
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Este producto crudo se se traté con HCl 4,0 M en dioxano a 50 °C durante 2
hr. Después de evaporacion, el residuo se disolvio en HC1 1 M (100 mL) y
se extrajeron las impurezas con dietil éter (3 x 100 mL). La fase acuosa s¢
alcalinizé con NH,OH y se extrajo con diclorometano (3 x 100 mL). Las
fases orgdnicas combinadas se lavaron con salmuera, se secaron sobre
MgSO, y se evaporaron para producir asi el compueste del titulo, 7 (729
mg, 91 %):

RMN 'H (400 MHz, CDCls) § 1,07 (3H, br m, CHsCH,-), 1,20 (3 H, br m,
CH3CH;-), 2,00 (2 H, piperidina CH-), 2,46 (1 H, s, NH), 2,52 (2 H, m,
piperidina CH-), 2,75 (1 H, m, piperidina CH-), 2,92 (2 H, m, piperidina
CH-), 3,05 (1 H, m, piperidina CH-), 3,22 (2 H, m, CHzN-), 3,49 (2 H, m,
CH;N-), 7,23 (2 H, m, ArH), 7,32 (2 H, m, ArH), 7,36 (1 H, m, ArH), 7,49
(2 H, m, ArH), 7,72 (1 H, dd, ] = 6,4, 3,2 Hz, ArH), 8,11 (1 H, dd, J = 8,4,
1,6 Hz, ArH), 8,91 (1 H, dd, J=4,0, 1,6 Hz, ArH); Su sal HCI: m.p. (punto
de fusion > 170 °C (Desc.);

IR (NaCl) 3410, 2973, 1614, 1551, 1436, 1284 cm’.
Ejemple 2

Preparacién de N,N-dietil-4-(8-quinolinil-N-bencil-piperidin-4-iliden-
metil)benzamida (compuesto 9)

(1) Preparacién_de N,N-dietll-4-(bremo-N-bencil-piperidin-4-iliden-

metil)benzamida (compuesto 8)
El compuesto 6 preparado en el Ejemplo 1({v) anterior (2,26 g, 5,0 mmolL),

se tratd con TFA (25 mL) en diclorometano (25 mL) a temperatura
ambiente. Después de 2 hr, la mezcla de reaccién se condensé con 1o cual se
obtuvo un residuo, el cual se disolvié en acetonitrilo (20 mL), y se hizo
reaccionar con bromuro de bencilo (5,0 mmol) a t.a. durante 2 hr. La mezcla
de reaccion se condens6. y luego se disolvié en acetato de etilo (100 mL).
La solucién organica se lavé con NH;OH 1 N y salmuera, se sec6 sobre

MgSO4. La remocién de los solventes proporcionéd un producto crudo, &l

12

cdll



cual se purificé por cromatografia flash para producir asi el compuesto 8 a

manera de un aceite (1,0 g, 45%):
IR (NaCl) 2971, 1630, 1427, 1287, 1094 cm”

RMN 'H (CDCl) & 1,13 (br, 3H), 1,23 (br, 3H), 2,28 (m, 2H), 2,37 (m,
2H), 2,55 (m, 2H), 2,69 (m, 2H), 3,27 (m, 2H), 3,53 (br, 4H), 7,31 (m, 4H).

(i) Preparacién de N,N-dietil-4-(8-quinolinil-N-bencil-piperidin-4-
ililden-metil)benzamida (compuesto 9)

Una mezcla de compuesto 8 preparado en el paso (i) anterior (1,32 mg, 3,0
mmol), dcido 8-quinolinilbérico (1,04 mg, 6,0 mmol), Na,CO; 2M (3,0 mL),
y tetrakis(trifenilfosfina) paladio(0) (20 mg) en tolueno (desgasificado, 5
mL) y etanol (desgasificado 5 mL), se someti6 a reflujo a 90 °C durante 2 hr

bajo N,. La mezcla de reaccién luego se enfrié hasta t.a., y se extrajo con
acetato de etilo (2 x 100 mL). Las fases orgdnicas combinadas se lavaron
con salmuera, y se secO sobre MgSO,. La remocion de los solventes
proporcioné un producto crudo, el cual se purifico por cromatografia flash
para producir asi ¢l compuesto del titulo deseado, 9 (832 mg, 57%):

IR (NaCl) 2971, 1625, 1551, 1426, 1287 cm™;

RMN 'H (400 MHz, CDCl3) & 1,04 (3 H, br m, CHsCH,-), 1,17 (3 H, br m,
CH;3;CH3z-), 2,03 (2 H, m, piperidina CH-), 2,30 (1 H, m, piperidina CH),
2,51 (2H, m, piperidina CH), 2,59 (2 H, m, piperidina CH-), 2,68 (IH m
piperidina CH-), 3,19 (2 H, m, CH;N-), 3,49 (2 H, m, CH;N-), 3,52 (2H, s,
PhCH;N), 7,35(10 H, m, ArH), 7,46 (2 H m ArH), 7,71 (1 H, m, ArH), 8,10
(1 H, m, ArH), 8,90 (1 H, m, ArtH).

Ejemplos 3-11
Los compuestos 10-18 de los Ejemplos 3-11, se prepararon siguiendo los

procedimientos de sintesis ilustrados en el Esquema 2 preseantado a

continuacion.

13



Esquemg 2:1(3)
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Esquema 2:2(3)
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Esquema 2:3(3
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Ejemplo 3
Preparacién de N, V-dietil-4-][1-(2-furllmetil

guinoling)metil]benzamida (compuesto 10)

A una solucién a temperatura ambiente de amina secundaria (300 mg; 0,75
mmol) en metanol (15 mL) se agregd 2-furaldehido (261 pL; 3,15 mmol),
seguido por dcido acético (0,5 mL). La mezcla se agité durante dos horas y
luego se agrego cianoborohidruro de sodio (198 mg; 3,15 mmol). La mezcla
de reaccion se agité durante una noche, I-uego se agregoé hidroxido de sodio
2 N y la mezcla se extrajo con cloruro de metileno. Los extractos cloruro de
metileno combinados se secaron sobre sulfato de sodio anhidro, se filtraron
y concentraron bajo condiciones de presion reducida. Purificacién en fase

reversa.
(M+1) calculado: 480,62, (M+1) observado: 480,16

Anélisis calculado para (C31H33N302 X 2,20 CzHOng X 1,00 HzO):
C:56,81%,. H:5,01%; N:5,61%; Encontrado: C:56,84%,; H:4,96%; N:5,5%9%.

RMN 'H (CD;OD): 8,86-8,90 (m, 1H), 8,38-8,50 (m, 1H), 7,86-7.96 (m,
1H), 7,48-7,66 (m, 4H), 7,31 (d, 2H, J=7,6Hz), 7,21 (d, 2H, J=7,6Hz), 6,61-
6,62 (m, 1H), 6,43-6,44 (m, 1H), 4,34 (s, 2H), 2,04-3,62 (m, 12H), 1,07-
1,16 (m, 3H), 0,94-1,03 (m, 3H).

Ejemplo 4
Preparacién de N N-dietil-4-

A una solucién a temperatura ambiente de amina secundaria (300 mg; 0,75
mmol) en metanol (8 mL) se agregd tiofeno-2-carboxaldehido (294,4 puL;
3,15 mmol), seguido por dcido acético (0,5 mL). La mezcla se agité durante
dos horas y luego se agregd cianoborohidruro de sodio (198 mg, 3,15

mmol). La mezcla de reaccién se agité durante una noche, luego sec agregéd
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hidréxido de sodio 2 N y la mezcla se extrajo con cloruro de metileno. Los
extractos cloruro de metileno combinados se secaron sobre sulfato de sodio
anhidro, se filtraron y concentraron bajo condiciones de presion reducida.

Purificacion en fase reversa.
(M+]) calculado: 496,69, (M+1) observado: 496,09

Anélisis calculado para: (Cs;H33NsOS X 2,50 C;HO,F; X 0,60 H0):
C:54,63%; H:4,67%; N:5,31%; Encontrado: C:54,62%; H:4,64%; N:5,45%

RMN 'H (CD;OD): 8,89-8,90 (m, 1H), 8,42-8,56 (m, 1H), 7,86-7,98 (m,
IH), 7,53 (d, 1H, J=5,2 Hz), 7,50-7,70 (m, 3H), 7,30 (d, 2H, J=7,6 Hz),
7,20-7,24 (m, 1H), 7,20 (d, 2H, J=8,0 Hz), 7,02-7,06 (m, 1H), 4,50 (s, 2H),
2,04-3,66 (m, 12H), 1,06-1,16 (m, 3H), 0,94-1,02 (m, 3H).

Ejemplo $
Preparacidn de N, N-dletil-4-[[1-(3-furilmetil)-4-piperidiniliden](8-
quinolinil)metiljbenzamida (compuesto 12)

A una solucién a temperatura ambiente de amina secundaria (300 mg; 0,75
mmol) en metanol (8 mL) se agregd 3-furaldehido (272,4 pL; 3.15 mmol),
seguido por &cido acético (0,5 mL). La mezcla se agité durante dos horas y
se agregd luego cianoborohidruro de sodio (198 mg; 3,15 mmol). La mezcla
de reaccion se agité durante una noche, luego se agregé hidréxido de sodio
2N y la mezcla se extrajo con cloruro de metileno. Los extractos cloruro de
metileno combinados se secaron sobre sulfato de sodio anhidro, se filtraron
y concentraron bajo condiciones de presion reducida. Purificacién en fase

reversa,
(M+1) calculado: 480,62, (M+1) observado: 480,33

Anidlisis calculado para: (C;;H33N3;0; X 1,80 C;HO;F; X 0,80 H,0):
C:59,43%; H:5,25%; N:6,01%; Encontrado: C:59,38%; H:5,24%; N:5,98%
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RMN 'H (CD;OD): 8,80-8,88 (m, 1H), 8,30-8,42 (m, 1H), 7,80-7,92 (m,
1H), 7,44-7,68 (m, 4H), 7,26-7,36 (m, 2H), 7,16-7,24 (m, 3H), 6,50 (s, 1H)
4,15 (s, 2H), 2,86-3,62 (m, 9H), 2,48-2,66 (m, 1H), 2,06-2,36 (m, 2H),
1,06-1,16 (m, 3H), 0,94-1,04 (m, 3H).

Ejemplo 6
Preparacién de N,N-dletil-4-{8-quinolinil-[1-(3-tienilmetil)-4-

piperidiniliden}metil}benzamida (compuesto 13)

A una solucion a temperatura ambiente de amina secundaria (300 mg; 0,75
mmol) en metanol (8 mL) se agregd tiofeno-3-carboxaldehido (276 pL; 3.15
mmol), seguido por acido acético (0,5 mL). La mezcla se agité durante dos
horas y se agregd luego cianoborohidruro de sodio (198 mg: 3,15 mmol). La
mezcla de reaccién se agitdé durante una noche, luego se agregd hidréxido
de sodio 2N y la mezcla sc extrajo con cloruro de metileno. Los extractos
cloruro de metileno combinados se secaron sobre sulfato de sodio anhidro,
se filtraron y concentraron bajo condiciones de presion reducida.

Purificacion en fase reversa.
(M+1) calculado: 496,69, (M+1) observado: 496,11

Anilisis calculado para: (C3;;H33sN;OS X 2,70 C;HO,F; X 0,70 H,0):
C:53,57%; H:4,58%; N:5,15%; Encontrado: C:53,56%; H:4,54%; N:5,40%

RMN 'H (CD;OD): 8,82-8,90 (m, 1H), 8,34-8,50 (m, 1H), 7,82-7,96 (m,
1H), 7,42-7,70 (m, 4H), 7,24-7,36 (m, 2H), 7,20 (d, 2H, J=7,2 Hz), 7,08-
7,14 (m, 2H), 4,28 (s, 2H), 2,04-3,58 (m, 12H), 1,06-1,16 (m, 3H), 0,92-
1,03 (m, 3H).

quinolinil)metil|benzamida (compuesto 14)

A una solucidén a temperatura ambiente de amina secundaria (300 mg; 0,75
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mmol) en metanol (8 mL) se agregd 2-piridinocarboxaldehido (299,6 uL;
3,15 mmol), seguido por dcido acético (0,5 mL). La mezcla se agité durante
dos horas y se agreg6 luego cianoborohidruro de sodio (198 mg; 3.15 mmol).
La mezcla de reaccion se agitd durante una noche, se agregd luego
hidréxido de sodio 2 N y la mezcla se extrajo con cloruro de metileno. Los
extractos cloruro de metileno combinados se secaron sobre sulfato de sodio
anhidro, se filtraron y concentraron bajo condiciones de presién reducida.

Purificacién en fase reversa.
(M+1) calculado: 491,65, (M+1) observado: 491,11

Anélisis calculado para: (Ci;H3igN,O X 2,40 C;HO,F; X 1,00 H;0):
C:56,50%; H:4,95%; N:7,16%; Encontrado: C:56,47%; H:4,97%; N:7,27%

RMN 'H (CD;OD): 8,91 (dd, 1H, J=4,4, 1,2 Hz), 8,57 (d, 1H, 1=4,4 Hz),
8,47 (dd, 1H, J=8,0, 1,6 Hz), 7,91 (dd, 1H, J=7,2, 2,8 Hz), 7,79 (dt, 1H,
J=8,0, 1,6 Hz), 7,56-7,62 (m, 3H), 7,39 (d, IH, J=7,2 Hz2), 7,32 (d, 2H, J=8,0
Hz), 7,30-7,36 (m, 1H), 7,21 (d, 2H, J=8,4 Hz), 4,41 (s, 2H), 3,08-3,56 (m,
8H), 2,72-2,88 (m, 2H), 2,18-2,36 (m, 2H), 1,06-1,16 (m, 3H), 0,92-1,02
(m, 3H).

Ejemplo 8
Preparaclén de N,N-dietil-4-]|]1-(1 H-imidazol-2-ilmetil)-4-

A una solucién a temperatura ambiente de amina secundaria (300 mg; 0,75
mmol) en metanol (8 mL) se agregd 2-imidazolcarboxaldehido (302,7 mg;
3,15 mmol), seguido por idcido acético (0,5 mL). La mezcla se agité durante
dos horas luego se agregd cianoborohidruro de sodio (198 mg; 3,15 mmol).
La mezcla de reaccion se agitd durante una noche, luego se agregd
hidréxido de sodio 2 N y la mezcla se extrajo con cloruro de metileno. Los
extractos cloruro de metileno combinados se secaron sobre sulfato de sodio
anhidro, se filtraron y concentraron bajo condiciones de presién reducida.
Purificacién en fase reversa.
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(M+1) calculado: 480,63, (M+1) observado: 479,97

Analisis calculado para: (C3H3sNsO X 2,80 C,HO.Fs X 2,20 H;0):
C:50,99%:; H:4,83%:; N:8,35%; Encontrado: C:51,07%; H:4,90%; N:8,10%

RMN 'H (CD,OD): 8,91 (dd, IH, J=4,4, 1,2 Hz), 8,60 (d, 1H, J=7,6 Hz),
7,96 (dd, 1H, J=6,4, 3,6 Hz), 7,62-7,68 (m, 3H), 7,39 (s, 2H), 7,30 (d, 2H,
J=8,0 Hz), 7,19 (d, 2H, J=8,8 Hz), 4,09 (s, 2H), 3,34-3,46 (m, 2H), 3,02
3,22 (m, 4H), 2,78-2,88 (m, 2H), 2,60-2,70 (m, 2H), 2,04-2,18 (m, 2H),
1,06-1,16 (m, 3H), 0,92-1,02 (m, 3H).

piperidiniliden](8-quinolinil)metiljbenzamida (compuesto 16)

A una solucién a temperatura ambiente de amina secundaria (300 mg; 0,75
mmol) en metanol (8 mL) se agregd 4(5)-imidazolcarboxaldehido (302,7
mg; 3.15 mmol), seguido por acido acético (0.5 mL). La mezcla se agitd
durante dos horas y se agregé luego cianoborohidruro de sodio (198 mg,
3.15 mmol). La mezcla de reaccidon se agité durante una noche, y luego se
agrego hidréxido de sodio 2 N y la mezcla se extrajo con cloruro de
metileno. Los extractos cloruro de metileno combinados se secaron sobre
sulfato de sodio anhidro, se filtraron y concentraron bajo condiciones de

presién reducida. Purificacién en fase reversa.
(M+1) calculado: 480,63, (M+1) observado: 480,15

Andlisis calculado para: (C3;pH3;3NsO X 3,70 C;HO,F; X 1,20 H,;0):
C:48,66%; H:4,27%; N:7,59%; Encontrado: C:48,68%; H:4,33%; N:7,49%

RMN 'H (CD;0D): 8,90 (dd, 1H, J=4,4, 1,2 Hz), 8,71-8,74 (m, 1H), 8,53 (d,
1H, 1=8,0 Hz), 7,93 (dd, 1H, J=6,4, 3,6 Hz), 7,58-7,63 (m, 4H), 7,29 (d, 2H,
J=8,0 Hz), 7,19 (d, 2H, )=8,8 Hz), 4,40 (s, 2H), 3,28-3,50 (m, 4H), 3,08-
3,24 (m, 4H), 2,68-2,84 (m, 2H), 2,14-2,50 (m, 2H), 1,05-1,14 (m, 3H),
0,92-1,02 (m, 3H).
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Ejemple 10
Preparacién de N,N-dletil-4-|[1-(4-piridinilmetil

quinolinil)metil|benzamida (compuesto 17)

A una solucion a temperatura ambiente de amina secundaria (300 mg; 0,75
mmol) en metanol (8 mL) se agregd 4-piridinocarboxaldehido (241 mg; 2,25
mmol), seguido por acido acético {(0,5mL). La mezcla se agitd durante 30
minutos y luego se agregd cianoborohidruro de sodio (142 mg; 2,25 mmol).
La mezcla de reaccion se agitd durante una noche, luego se agregd
hidréxido de sodio 2 N y la mezcla se extrajo con cloruro de metileno. Los
extractos cloruro de metileno combinados se secaron sobre sulfato de sodio
anhidro, se filtraron y concentraron bajo condiciones de presién reducida.

Purificacion en fase reversa.
(M+1) calculado: 491,28, (M+1) observado: 491,09

Andlisis calculado para: (Cs;zHiasN.O X 2,60 C,HO,F; X 1,50 H,0):
C:54,88%; H:4,90%; N:6,88%; Encontrado: C:54,87%; H:4,90%; N:6,75%
RMN 'H (CD;0D): 8,86-896 (m, 1H), 8,62-8,70 (m, 1H), 8,42-8,52 (m, 1H),
7,88-7,98 (m, 1H), 7,50-7,70 (m, 4H), 7,28-7,38 (m, 3H), 7,16-7,26 (m,
3H), 4,36 (s, 2H), 2,90-3,60 (m, 8H), 2,50-2,90 (m, 2H), 2,00-2,40 (m, 2H),
0,82-1,16 (m, 6H).

Composiciones Farmacéuticas

Los compuestos novedosos acordes con la presente invencién pueden
administrarse por via oral, intramuscular, subcutinea, tépica, intranasal,
intraperitoneal, intratoréxica, intravenosa, epidural, intratecal,

intracerebroventricular o mediante inyeccién en las articulaciones.

Las rutas de administracién preferidas son la oral, la intravenosa o la

intramuscular.
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La dosificacién dependeri de la ruta de administracion, la severidad de la
enfermedad, edad y peso corporal del paciente y otros factores normalmente
considerados por el médico tratante en el momento de determinar el régimen
y nivel individual de dosificacién que resuite més apropiado para un
paciente en particular.

En la preparacién de las composiciones farmacéuticas basadas en los
compuestos de la presente invencion, se¢ pueden utilizar vehiculos
portadores inertes, farmacéuticamente aceptables, los cuales pueden ser
solidos & liquidos. Entre las preparaciones en formas s6lidas se incluyen los
polvos, tabletas, pgranulados dispersibles, cépsulas, sobres, y los
supositorios.

Un portador sélido puede tratarse de una o mas sustancias las cuales pueden
también actuar como diluentes, agentes saborizantes, solubilizantes,
lubricantes, agentes suspensores, aglutinantes, 6 agentes desintegrantes de
tabletas. Pucden también tratarse de un material de encapsulacién.

En el caso de los polvos, el vehiculo portador es un sélido finamente
dividido el cual se mezclard con el ingrediente activo finamente dividido.
En las tabletas, el ingrediente activo se mezcla con el vehiculo portador en
apropiadas proporciones y con las propiedades de aglomeracion necesarias

para luego compactar dicha mezcla en la forma y tamafio deseadas.

Para preparar composiciones en forma de supositorios, se funde en primer
lugar una cera de bajo punto de fusién tal como una mezcla de glicéridos de
dcidos grasos y manteca de cacao, y luego se dispersa el ingrediente activo
dentro de dicha mezcla, por ejemplo, por agitacién. La mezcla fundida
homogénea luego se vierte en moldes del tamafio adecuado y se deja enfriar
y solidificar.

Entre los vehiculos portadores apropiados se encuentran el carbonato de
magnesio, el estearato de magnesio, talco, lactosa, aziicar, pectinas,
dextrina, almidén, goma tragacanto, metilcelulosa, carboximetilcelulosa

sédica, una cera de bajo punto de fusién, manteca de cacao, y similares.
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Entre las sales farmacéuticamente aceptables se incluyen las sales acetato,
bencenosulfonato, benzoato, bicarbonato, bitartrato, bromuro, acetato de
calcio, camsilato, carbonato, cloruro, citrato, diclorhidrato, edetato,
edisilato, estolato, esilato, fumarato, glucaptato, gluconato, glutamato,
glicolilarsanilato, hexilresorcinato, hidrabamina, bromhidrato, clorhidrato,
hidroxinaftoato, isetionato, lactato, lactobionato, malato, maleato,
mandelato, mesilato, metilbromuro, metilnitrato, metilsulfato, mucato,
napsilato, nitrato, pamoato (embonate), pantotenato, fosfato/difosfato,
poligalacturonato, salicilato, estearato, subacetato, succinato, sulfato,

tanato, tartrato, teoclato.

Entre los ejemplos de sales farmacéuticamente aceptables dentro del alcance
de la presente invencién se encuentran: yodato, perclorato, y

tetrafluoroborato.

Entre las sales farmacéuticamente aceptables preferidas se incluyen las sales

clorhidrato, sulfato, y bitartrato.

Particularmente preferidas son las sales sulfato y clorhidrato.

Con el término composicién se pretende incluir la formulacién del
ingrediente activo con material de encapsulacién a manera de vehiculo
portador con lo cual se proporciona una cépsula en la cual el ingrediente
activo (con 6 sin otros vehfculos portadores) va rodeado por un vehiculo
portador el cual entra en asociacién con éste. Similarmente, también se

incluyen los sobres.

Las tabletas, polvos, sobres, y cépsulas pueden usarse como formas de

dosificacion sélidas apropiadas para administracion oral.

Entre las composiciones liquidas se incluyen las soluciones, suspensiones, y
las emulsiones. Las soluciones acuosas & en agua-propilenglicol, estériles,

de los compuestos activos pueden mencionarse como ejemplo de
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preparaciones liquidas apropiadas para administracién parenteral. Las
composiciones liquidas pueden también formularse en solucién en forma de

soluciones acuosas de polietilenglicol.

Las soluciones acuosas para administracidn oral pueden prepararse mediante
la disolucion del ingrediente activo en agua y agregando luego los
apropiados colorantes, agentes saborizantes, estabilizantes, y agentes
espesantes, segin sea deseado. Las suspensiones acuosas para uso oral
pueden prepararse por dispersién del ingrediente activo finamente dividido
en agua junto con un material viscoso tal como gomas naturales o sintéticas,
resinas, metilcelulosa, carboximetilcelulosa sbédica, y otros agentes

suspensores conocidos en el campo de la formulacién farmacéutica.

Preferiblemente, las composiciones farmacéuticas se encuentran en una
forma de dosificacién unitaria. En dicha forma, 1a composicién se divide en
dosis unitarias que contienen las cantidades apropiadas de ingrediente
activo. La forma de dosificacidn unitaria puede tratarse de una preparacién
envasada o empacada, en donde el envase/empaque contiene cantidades
discretas de las preparaciones, por ejemplo, tabletas, cépsulas y polvos
envasados en viales o ampollas. La forma de dosificacién unitaria puede
también encontrarse en forma de cépsula, sobre, & tableta, 6 puede ir
empacada de modo que haya cierto nimero de formas empacadas o

envasadas.

EVALUACION BIOLOGICA
Modelo In Vitro
Cultivo de Células

A. Se¢ sembraron células humanas 293S las cuales expresan los
receptores humanos clonados p, 8 y x, y la resistencia a la neomicina,
en una suspensién a 37 °C y presencia de 5% de CO; en recipientes
con agitacién que contenian FBS al 10% en DMEM libre de calcio,
BCS al 5%, Pluronic F-68 al 0,1%, y 600 ug/mL de geneticina.
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B.  Se pesaron cerebros de ratdn y rata y se lavaron en PBS (que contenia
EDTA 2,5 mM, pH 7,4) enfriada con hieclo. Los cerebros se
homogeneizaron con un polytron durante 15 seg (ratén) 6 durante 30
seg (rata) en buffer para lisis enfriado en hielo (Tris 50 mM, pH 7,0,
EDTA 2,5 mM, a lo cual se le agregd fluoruro de fenilmetilsulfonilo
justo antes de su uso hasta una concentracién de 0,5 mM partiendo de
un stock 0,5 M en DMSO:ectanol).

Preparacion de las membranas

Las células se peletizaron y se volvieron a suspender en el buffer de lisis
(Tris 50 mM, pH 7,0, EDTA 2,5 mM, a lo cual se le agregd PMSF justo
antes de su uso hasta una concentracién de 0,5 mM partiendo de un stock
0,1 M en etanol), se incubaron en hielo durante 15 min, y luego se
homopgencizaron con un polytron durante 30 seg. La suspension se
centrifugé a 100 g (méx) durante 10 min a 4 °C. El sobrenadante se
recuper6 sobre hielo y los pellets se volvieron a suspender y centrifugar de
la forma antes descrita. Los sobrenadantes provenientes de ambas
centrifugaciones se combinaron y se centrifugaron a 46 000 g (méx) durante
30 min. Los pellets obtenidos se volvieron a suspender en buffer Tris
enfriado (Tris/Cl 50 mM, pH 7,0) y nuevamente se centrifugaron. Los
pellets finales se volvieron a suspender en el buffer para membranas (50
mM de Tris, 0,32 M de sacarosa, pH 7,0). Se tomaron alicuotas (de 1 mL)
en tubos de polipropileno y se congelaron en hielo seco/etanol y se
conservaron a -70 °C hasta el momento de su uso. Las concentraciones de
proteina se determinaron a través de un ensayo de Lowry modificado con

dodecilsulfato de sodio.

Ensavos de ligamiento

Las membranas se descongelaron a 37 °C, se enfriaron en hielo, se pasaron
3 veces a través de una aguja de calibre 25, y se diluyeron en el buffer de
ligamiento (50 mM de Tris, 3 mM de MgCl;, 1 mg/mL de BSA (Sigma A-
7888), pH 7,4, lo cual se conservd a 4 oc después de la filtracion a través de
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un filtro de 0,22 p, y a lo cual se le habia agregado recientemente 5 pg/mL
dc aprotinina, 10 pM de bestatina, 10 pM de diprotina A, sin DTT). Se
agregaron alicuotas de 100 pL a tubos de polipropileno de 12x75 mm
enfriados con hielo que contenian 100 pL del radioligando apropiado y 100
pL de compuesto de prueba a diversas concentraciones. Se determiné el
Ligamiento Total (TB) y el ligamiento No Especifico (NS) en ausencia y
presencia de naloxona 10 uM, respectivamente. Los tubos se agitaron con
vértice y se incubaron a 25 °C durante 60-75 min, después de lo cual se
filtr6 y lavé rdpidamente al vacio con aprox. 12 mL/tubo de buffer de
lavado enfriado en hielo (50 mM de Tris, pH 7,0, 3 mM de MgCl;) a través
de filros GF/B (Whatman) pre-empapados durante por lo menos 2 hr en
polietilenimina al 0,1%. Se midi6é luego la radioactividad (dpm) retenida en
los filtros usando un contador de rayos beta después de empapar los filtros
durante por lo menos 12 hr en miniviales que contenfan 6-7 mL de fluido de
centelleo. En caso de que el ensayo se¢ monte en una placa de
microvaloracién de 96 orificios profundos, la filtracién se realiza en
unifiltros (unidades filtrantes) de 96 lugares de filtracién, pre-empapados
con PEI, los cuales sc¢ lavan con 3 x 1 mL de buffer de lavado, y se secan
en un horno a 55 °C durante 2 h. Se realiza luego el conteo en las placas de
filtracién usando un TopCount (Packard) después de 1a adicién de 50 uL de
fluido de centelleo MS-20/orificio.

Ensayos Funcionales

La actividad agonista de los compuestos se midié por determinacion del
grado en el cual el complejo receptores - compuestos activa el ligamiento de
la GTP a las proteinas G a las cuales se acoplan los receptores. En el
ensayo de ligamiento de GTP, la GTP[y]*’S sc combina con los compuestos
y membranas de ligamiento provenientes de las células HEK-2935
expresantes de receptores opiiaceos clonados humanos o provenientes de los
cerebros homogeneizados de rata y ratén. Los agonistas estimulan el
ligamiento de la GTP[y]*’S en estas membranas. La CEso y valores En de
los compuestos se determinan a partir de curvas dosis-respuesta. Se efectian

corrimientos a la derecha de las curva dosis-respuesta mediados por el
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delta-antagonista (antagonista del receptor delta) naltrindol a fin de
verificar que la actividad agonista se encuentra mediada por los receptores
delta.

Anilisis de los datos

El ligamiento especifico (SB) se calculé como la resta de TB - NS, y el SB
en presencia de diversos compuestos de prueba se expres6 como porcentaje
del SB del control. Se calcularon los valores de la Clsp y el coeficiente de
Hill (ny) para los ligandos, referido al desplazamiento del radioligando
especificamente ligado, usando graficas logit 6 programas de ajuste de
curvas tales como Ligand, GraphPad Prism, SigmaPlot, 6 ReceptorFit. Los
valores de K; se calcularon a partir de la ecuacién de Cheng-Prussoff. Se
reportan los valores promedio S.E.M. (mediana del error estindar) de la
Clso, Ki y ny para los ligandos sometidos a prueba en por lo menos tres
curvas de desplazamiento. Los datos biologicos se encuentran tabulados en

las siguientes paginas.
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Tabla 1: Datos Bioldgicos

E] | ESTRUCTURA MOLECULAR | HDELTA HDELTA CEREBRO DE CEREBRO DE
# RATA RATON
CEsn| %E CEsp % E CEsn | 9% E méx
miéix miéx

2 ' - | 1,08 |049|9048 | 388 |10353] 38 | 11162
He N
)
ne -

0,727 | 0,18 | 102,7 | 429 |12985| 8,39 | 145,68

4 0762 (026 | 98,49 | 1,85 {120,168 3,71 | 140,12

5 0404 | 0,14 | 9904 | 1,05 | 1352 | 2,08 | 14891
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Tabla 1: Datos Bioldgicos (continuacidn)

Ej ] ESTRUCTURA MOLECULAR | HDELTA HDELTA CEREBRO DE CEREBRO DE
# RATA RATON
CEsp{ %E CE=sn %E CEsp [ % E miix
méx mix
6 0549 | 038 |122,78| 345 |13462| 441 140,21
HC
N
G’N
7 0583 | 0256 | 876 | 2,32 |126,28| 2,83 124,91
n.c")n
HC
N.
8 0,381 | 0,28 |110,98]| 3,84 |148,15| 4,59 138,38
D
|
9 0,808 19 |100,25| 38,34 | 112,17| 59681 | 122,69
10 d 0,785 08 |118,41| 335 |10852| 378 110,11
|MAN
H,cJ
N
N
>
N
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Experimentos de saturacién de receptores

Se determinaron los valores K& de radioligandos realizando ensayos de
ligamiento en las membranas celulares usando los apropiados radioligandos
a concentraciones que variaban de 0,2 a 5 veces la K& estimada (hasta 10
veces, si las cantidades de radioligando requeridas lo permiten). El
ligamiento especifico del radioligando se expresé en pmol/mg de proteina
de membrana. Los valores de K3 y Bmix de los experimentos individuales
s¢ obtuvieron a partir de ajustes no lineares del radioligando
especificamente ligado (B) versus nM del radioligando libre), de acuerdo a

un modelo de un solo sitio.

DETERMINACION DE LA MECANOQ-ALODINIA USANDO LA PRUEBA
DE VON FREY

La prueba se ejecutd entre las 08:00 y 16:0 horas usando el método descrito
por Chaplan et al. (1994). Las ratas s¢ colocaron en jaulas de Plexiglas
encima de una malla de alambre que permitia el acceso a sus garras, y se
dejaron habituar al ambiente durante 10-15 mm. El drea de prueba fue la
porciébn media plantar de las patas traseras, evitando aquellas porciones
plantares menos sensibles. La garra sc tocé con una serie de 8 pelos Von
Frey con una dureza logaritmicamente incrementada (0,41, 0,69, 1,20, 2,04,
3,63, 5,50, 8,51, y 15,14 gramos; Stoelting, 111, USA). El pelo de von Frey
se aplico desde abajo del piso de la malla de alambre, en forma
perpendicular a la superficie plantar, con suficiente fuerza para causar un
ligero combamiento de la garra, y se sostuvo durante aproximadamente 6-8
gsegundos. Se registraba como respuesta positiva el hecho de que la garra
fuera ripidamente retirada. El estremecimiento del animal inmediatamente
después de la remocién del pelo también se considerdé como respuesta
positiva. La deambulacién se consideré como una respuesta ambigua, y en

tales casos, el estimulo tenia que repetirse.

PROTOCOLQ DE LA PRUEBA

Los animales se sometieron a prucba cumplido el dia postoperatorio 1 en
31
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el grupo tratado con FCA. El umbral del retiro 50% se determiné usando
el método de Dixon, hacia arriba/hacia abajo (1980). La prucba comenzé
con el pelo de 2,04 g, en la mitad de la serie. Los estimulos se
proporcionaron de manera consecutiva, ya sea de manera ascendente o
descendente. En ausencia de una respuesta de retiro de la pata ante el
pelo inicialmente seleccionado, se utilizaba un estimulo més fuerte; y si
habia retiro de la pa-ta, se escogia el siguiente estimulo més débil. El
cédlculo éptimo del umbral por este método exige 6 respuestas en la
inmediata vecindad del umbral 50%, y el conteo de tales 6 respuestas
comenzé cuando ocurria el primer cambio en la respuesta, v.g., el umbral
que fue primeramente cruzado. En aquellos casos en donde los umbrales
cafian por fuera del rango de estimulos, se asignaron valores de 15,14
(sensibilidad normal) 6 0,41 (méximamente alodinico), respectivamente.
El patrén resultante de respuestas positivas y negativas se tabulé usando
la convencién, X = no retiro; 0 = retiro, y el umbral de retiro 50% se

interpolé usando 1a férmula:

Umbral 50% g = 10 *'* 8 / 10 000

en donde xf = valor del dltimo pelo von Frey usado (unidades log); k =
valor tabular (tomado de Chaplan et al., (1994)) para el patrén de respuestas
positivas / negativas; y 8, diferencia promedio entre los estimulos (unidades

log). En el presente caso, 6 = 0,224.

Los umbrales de von Frey se convirtieron a porcentaje de efecto maximo
posible (% MPE, sigla en inglés), segtin Chaplan et al., 1994. Se us6 la

siguiente ecuacién para calcular el % MPE:

% MPE = Umbral r con ]a dr. — umbral lodini X 100
Umbral de Control (g) - umbral de alodinia (g)

ADMINISTRACION DE L.A SUSTANCIA DE PRUEBA

Las ratas se inyectaron (subcutinea, intraperitonea, intravenosa u
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oralmente) con una sustancia de prucba antes de la prueba de von Frey, cl
tiempo entre la administraciéon del compuesto de prueba y la prueba de von

Frey variaba dependiendo de la naturaleza del compuesto de prueba.

PRUEBA DE WRITHING

El 4cido acético causa contracciones abdominales cuando se administra
intraperitonealmente en ratones. Estos estirarin sus cuerpos en un patrén
tipico. Al administrar drogas analgésicas, tal movimiento caracteristico se
observa con mucha menor frecuencia y la droga seleccionada que lo

disminuya seré una excelente candidata a ser analgésica.

Un reflejo completo y tipico de Writhing se considera dnicamente cuando
estin presentes los siguientes clementos: el animal no se encuentra en
movimiento; la porcién inferior de la espalda se encuentra ligeramente
deprimida (bajada); el aspecto plantar de ambas garras es observable. En
este ensayo, los compuestos de la presente invencién demuestran una
significativa inhibicion de las respuestas de Writhing después de 1la
dosificacién oral de 1-100 pmol/kg.

(i) Preparacién de las soluciones

Acido acético (AcOH): 120 pL de é4cido acético se agregan a 19,88 mL de
agua destilada para obtener un volumen final de 20 mL con una
concentracidon final de 0,6% de AcOH. La solucién luego se mezcla (en

remolino) y se alista para inyeccién.

Compuesto (droga): Cada compuesto se prepara y disuelve en el vehfculo

maés apropiado acorde con los procedimientos estidndares.

(if) Administracién de las soluciones

El compuesto (droga) se administra por via oral, intraperitoneal (i.p.),
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subcuténea (s.c.) 6 intravenosa (i.v.) a una dosis de 10 mL/kg (tomando en
cuenta ¢l peso corporal promedio de los ratones) 20, 30 6 40 minutos (scgin
la clasc de compuesto y sus caracteristicas) antes de la prueba. Si el
compuesto se administra centralmente: Intraventricularmente (i.c.v.) &

intratecalmente (i.t.), debe administrarse un volumen de 5 pL.

El AcOH se administra intraperitoncalmente (i.p) en dos sitios a dosis de 10
mL/kg (tomando en cuenta el peso corporal promedio de los ratones)

inmediatamente antes de la prueba.

(iit) Prueba

El animal (ratén) se observa durante un periodo de 20 minutos y el niimero
de eventos reflejos (reflejo de Writhing) se anota y compila al final del
experimento. Los ratones se manticnen en jaulas tipo “caja de zapatos™ con
cama. Se observa usualmente un total de 4 ratones al mismo tiempo: uno de

control y tres con dosis de 1a droga.
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l.

Reivindicaciones

-~ Un compuesto de férmula I

en donde

R! se selecciona del grupo conformado por

)

(ii)

(iii)

(iv)

v)

(vi)

fenil :
piridinil
l y
tienil
S
(\ /7 '
furanil
0
W/
imidazolil -
N\
L Y
N
H
triazolil
N
N

(

3 :
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en donde cada anillo fenilico R' y cada anillo heteroaromético R! pueden,
opcionalmente e independientemente, ir adicionalmente sustituidos con 1, 2
6 3 sustituyentes seleccionados entre alquil C,-Cs de cadena recta 6

ramificada, NO,, CF;, alcoxi C,-Cg, cloro, fluoro, bromo, y yodo,
como también las sales de éste;

2. Un compuesto acorde con la Reivindicacién 1, en donde cada anillo
fenilico R' y cada anillo heteroaromitico R' pueden de manera
independiente ir adicionalmente sustituidos con 1, 2 6 3 sustituyentes
seleccionados entre metil, CF;, cloro, fluoro, bromo, y yodo.

3. Un compuesto acorde con la Reivindicacién I, en donde cada anillo
fenilico R' y cada anillo heteroaromitico R' pueden de manera
independiente ir adicionalmente sustituidos con un grupo metil.

4. Un compuesto acorde con la Reivindicacién 1, en donde R' es
piridinil, tienil 6 furanil.

s. Un compuesto acorde con la Reivindicacién 1, seleccionado del grupo
conformado por:

N, N-dietil-4-(8-quinolinil-N-bencil-piperidin-4-iliden-metil)-
benzamida,

. N, N-dietil-4-[[ 1-(2-furilmetil)-4-piperidiniliden] (8-
quinolino)metil]benzamida;

o N, N-dietil-4-{8-quinolinil)[ 1-(2-tienilmetil)-4-piperidiniliden]-
metil }benzamida;

° N, N-dietil-4-[[ 1-(3-furilmetil)-4-piperidiniliden]}(8-quinolinil)metil]-
benzamida;

. N, N-dictil-4-{8-quinolinil[ 1-(3-tienilmetil)-4-piperidiniliden]metil }-
benzamida;

36



° N, N-dietil-4-[[1-(2-piridinilmetil)-4-piperidiniliden](8-quinolinil)-
metil]benzamida;

. N, N-dietil-4-[[1-(1H-imidazol-2-ilmetil)-4-piperidiniliden] (8-
quinolinil)[metil] benzamida;

° N, N-dietil-4-[[1-(1 H-imidazol-4-ilmetil)-4-piperidiniliden](8-
quinolinil)metil]benzamida; y

. N, N-dietil-4-[[1-(4-piridinilmetil)-4-piperidiniliden](8-quinolinil)-
metil]benzamida;

6. Un compuesto acorde con cualquiera de las Reivindicaciones
precedentes, en forma de sus sales clorhidrato, diclorhidrato, sulfato,
tartrato, ditrifluoroacetato 6 citrato.

7. Un proceso para la preparacién de un compuesto de férmula I,
proceso que comprende la reaccion de un compuesto de formuia general 11

HC” N
) Br
H,C |
\
PG a

en donde PG es un grupo protector tipo uretano 6 tipo bencil, con acido 8-
quinolinilbérico, usando un catalizador a base de paladio en presencia de
una base para obtener un compucsto de férmula general II1,




Lo

compuesto e! cual luego se desprotege bajo condiciones estindar, y se
alquila bajo condiciones reductoras con un compuesto de formula general

R'-CHO, para producir asi compuestos de formula general 1.
8. Un compuesto acorde con la Reivindicacién 1 de uso en terapia.

9. Un compuesto acorde con la Reivindicacién 8, en donde la terapia es

el manejo del dolor.

10. Un compuesto acorde con la Reivindicacién 8, en donde la terapia se

dirige a los des6rdenes gastrointestinales.

11. Un compuesto acorde con la Reivindicacion 8, en donde la terapia se

dirige a las lesiones de la columna vertebral.

12. Un compuesto acorde con la Reivindicacién 5, en donde la terapia se

dirige a los desérdenes del sistema nervioso simpético.

13. El uso de un compuesto acorde con la férmula [ de la Reivindicacién
1, para la manufactura de un medicamento til en el tratamiento del
dolor, des6rdenes gastrointestinales o de lesiones de la columna
vertebral.

14. Una composicién farmacéutica que comprende un compuesto de
férmula I acorde con la Reivindicacion 1 como ingrediente activo,

junto con un vehiculo portador farmacéuticamente aceptable.

15. Un método para ¢l tratamiento del dolor, mediante el cual una
cantidad eficaz de un compuesto de férmula 1 acorde con la
Reivindicacidn 1, se administra a un sujeto en necesidad de manejo
del dolor.

16. Un método de tratamiento de desérdenes gastrointestinales, mediante

el cual una cantidad eficaz de un compuesto de férmula I acorde con
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la Reivindicacién 1, se administra a un sujeto que sufra dicho

desorden gastrointestinal.

17. Un método de tratamiento de lesionés de la columna vertebral,
mediante el cual una cantidad eficaz de un compuesto de férmula |
acorde con la Reivindicacidn 1, se administra a un sujeto que sufra

dicha lesién espinal.

18. Un compuesto de férmula general II

HC™ N

H,C '

en donde PG es un grupo protector tipo uretano é bencil.
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