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FORM ULARIO UNICO DE SOLICITUD DE PATENTE

@ ' SOLICITUD DE:
%] patente de Inveicién [ patente de Modélo de Utilidad
: Nombre: CaPG ZHONGAT PTARVACEUTIOAL - IDENTIFICACION
TECHNGLOGY (SHIJAZHUANG) CO;, LTD: )
Direccion: No. 276 ZHONGSHAN WEST ROAD, 7 cc {7 NI
SHIIIAZHUANG, MEBEI 050051, P.R. CHINA- | '
SOLICITANTE Nacionalidad 6 DOmiIcHio: & na ‘ ] ce ] otro
Lugar de Constitucion: ‘
Teléfono: :
\ IE— mail;
- Nombre: MAURICIO PINZON PINZON IDENTIFICACION
® | cc -
JDireccién: .CALLE 98 NO. 12 - 38 PISO 4 E D
U] cE [ otro
REPRESENTANTE O [JTelefono; 62197 21 Fax: 62195 71
APODERADO . ,
E-mall: pjNzONPINZON@PINZONPINZON.COM Cual
Namero 79.145.527 TP 37.230

En caso de haber presentado poder general para asuntos que se adelanten anie la Delegatura de
Propiedad Industrial, sirvase indicar el numero de radicacion (del poder).

4 s INVENTOR (ES) Nombre: u,.JrANm;]Lv, NA;PIN,HU&MENG,ZHIJIE%ZHENG YONGYONG|

(72) Direccion:: NO. 1320 BEWING WEST ROAD, SHANGHAI 200040, P.R. CHINA

Nacionalidad o Domicilio: cHina

9.”“‘“0 (54) THE 1-BUTY 1-2- HYDROXYARALKYL PIPERAZINE DERIVATIVES AND THE USES AS ANTI-DEPRESSION MEDICINE

THEREOF .

? N —
@Nﬂmero de reivindicaciones ,

A

@Clasificacién Internacional {61}

! {33)Pais de Ongen (322 Feéha “31) Namero de Solicitud
Prioridad

CHINA OCTUBRE 7 DE 2008 200810043821.8

lst [no

e ————

e Para publicar a partir de la fecha de la presente solicitud o de la prioridad invocada a los:

[X] nmediato ] 6 meses [] 12 meses [[] 18 meses
W
o Comprobante de pago No. 9708581114676 Fecha 22090000 _0utsany

sne— st

Instruccrones para el dlhgencnamlento del presente fom\ulano ver reverso de osta paglna

PI02-F01(2003-12-04)
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Anexos

Comprobante de pago de la tasa de presentacidn de la solicitud.

Comprobante de pago de la tasa por concepto de excedente de palabras en la publicacion.
Comprobante de pago por reivindicacion de prioridad.

Documento que acredita la existencia y representacion legal de la persona juridica peticionaria, en
cuanto no estén inscritas en alguna Camara de Comercio Colombiana.

Poder, si fuere el caso.

Certificado de la fecha de presentacién de la selicitud prioridad expedida por la autoridad correspondiente
y una copia certificada de la primera solicitud, si se reivindica prioridad

Traduccion simple de la primera solicitud, si se reivindica prioridad.

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

Resumen

Descripcion de la invencion.

Una o mas reivindicaciones.

Dibujos y/c planos necesarios.

De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de depdsito del material biolégico

Arte final 12x12 cm.

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el extranjero por €l
mismo fitular o su causante, relacionadas parcial 6 totalmente con la invencion de esta solicitud.

; ~ Solicito la concesion de la patente,

NOMBRE: MAURICIO:PINZON PINZON.

§ ;

.-‘t(
FIRMA:

C.C. 79145897 TP_37.230.

Instrucciones para la presentacion de los anexos, ver reverso de esta pagina.

P102-F01 (2009-12-04)



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

NIT : 800.176.089-2
.-

Industria y Comercio
UPEFRINTENDENCIA

RECIBO DE CAJA

No. 11 - 0043107

Bogota D.C., Mayo 05 de 2011 - 14:23:25

RECIBIDO DE : PINZON PINZON & ASOCIADOS ABOGADOS S A

NI 8306.005.919

_TIED PAGO BANCO

e de

“* Soporte del Pago

ClIENTA Na. PAGO

EECHA PAGO VR.PAGO

CONSIGNACION BANCO DE BOGOTA

062754387 175179955

05/05/2011 391.000.00

| CaANT _RENTISTICO

*** Conceptos Pagados ™
CONCEPTO

VEUNDITARIO. M CONCEPTO

' 50005-01-0A PRORROGA DE TERMINDS

1608 S.DISTINTIVOS PRORROGA DE
TERMINOS C PLAZO ADICIONAL

§7.000.00 87.000.00

SON: "*OCHENTA Y SIETE MIL PESOS MONEDA CORRIENTE™*

SUPERINTENDENGIA DE INDUS

.....

Recibo

Caja Aplicado al Expediente No.

Fecha: 2011-05.05
'm. 2 PATENTIES

Act. 411 PRESENTACION

Sade Contra: Carrera 13 No, 27 - 00 Pisos 3,4,5 y 10 Bogota, D.C.. Colombia

i

14:59:29

$87.000.00

IRIA Y COMERC]

I

- -00000-0000

Dap. 2020 DIR.NULVA

[:ve_: 1 REGDEPOSITO SeR
Folios: 209

' Wnh: www.sic.gov.co o.mni! Info@sic.gov.co Conmutador: (571) 5870000 Fax: (571) 5870284 Linca: ¢18060-810165 Cadl Contar: [571) 6513240

Maya §dn 2011 - 14:23 26




SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
NIT : 800.176.089-2

-/

o RECIBO DE CAJA No. 11 - 0041676
Industria y Comercio
CUPERINTENDENCIA Bogotd D.C., Mayo 04 de 2011 - 13:50:23
RECIBIDO DE : PINZON PINZON & ASOCIADOS ABOGADOS S.A. NI 830.005.919

*** Soporte del Pago ***

_TIRO PAGD BANCO CUENTA No PAGO FECHA PAGO VR PAGO |
CONSIGNACION BANCO DE BOGOTA 062754387 138584095 03/05/2011 298.000.00

L2 0

*** Conceptos Pagados

CANT __RENTISTICO CONCEPTO VrUNDITARIO Ve CONCEPTO
1 50005-05  SERVICIOS ADMINISTRATIVOS 99 OTROS SERVGIOS ADMINISTRATIVOS 298.000.00 298.000.00
$298.000.00

SON: **DOSCIENTOS NOVENTA Y OCHO MIL PESOS MONEDA CORRIENTE*""

" N (-// / SUPERINTENDENGIA DE INJUSTRIA Y COMERCIO
Responsable: Ot it

Rembo de Caja Aph ado al Cxpediente No 1-055206- -0
Fecha: 2011-05 G5 14:59:29 Dep. 2020 DIR.NUEVASCR
Tra. 2 PATENTES Cve: 1 REGDEPOSIIO

Act. 411 PRESENTACION Fotios: 209

Sedo Contro: Carrern 13 No. 27 - 00 Plaos 3,4,5 y 10 Bogoté, D.C.- Colombia
Wob: www.sic.gov.co e-mai: info@sic.gov.co  Conmutndor: (571) 870000 Fax: {571} 5670284 Linen: 048000-010165 Call Centor: (571} 6513240

R .ze539.

Mayo d de 2011.1350 77
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SUPERINTENDENCLIA DE INDUSTRIA ¥ CORERSIG
SUPERINTENDENCIA DE |

s wovwes2 (1N
W
acha: 2011-05.n5 14-5¢-29

NDUSﬂﬂAYCOMERQO

KECIBO OFICIAL DE CAJA : 09 — 70,858 T2 PATENTES Eve ) "020DIR NULVASCR
" FECHp ¢ SEPTIENBRE 22 DE 2009 Adt. 411 PRESENTACION #olios?é(%otpuauu

met CONSEBNALTON rtyax

DEFDSITANTE TIFD RGO BANCD CUENTA No. PAGD FECHA PO vr. PaGd

PINIDON PINION CONSIGNACION  BANCD DE BOGDTA 082734587 90110361 2270972009 2,821,000.00

$IRt5k C G N CEF T O 1003

CANT. RENTISTICU CGNEEPTU TOTAL CONCERTO
1 50005-0%-06 REGISTRO DE CESIGN, CAMBLO hOW 13 NORERES ¥ ENSEWAS COMERCIALES,MAR 213,000,900
TOTAL 3 213,000.00

S0N:  DOSLTENTOS SETENTA ¥ TRES WIL PESDS

RESPUNSABLE :

7 N

RECIBG DE CAJA APLICADO AL EXPEDIENTE No.

LM{.
g

20539
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i~ China Council for the Promotion of International Trade

et
e Ty

China Chamber of International Commerce

WE BB

CERTIFICATE

275 No 111100B0/08851

AL BT 3101060001206995 ik i A& W i,
RIS EHS BAAAR, BRI ORR
SeAk—8, BE4LEREETIHTRERR

Por el presente se hace constar que la fotocopia
de la Licencia de Operacion de la Persona Juridica
. de la Empresa de registro n.310106000120699 esta
en -conformidad c¢on el original,y que la adjunta
version espanola corresponde al documento en chino
y que es autentico el sello _alli estampado del
. .Sucursal de: -Jing an, dﬁﬂ%fiistracion de la
. Industria y Comercio de B .

L-*
e e, 1904

€orej o presents fetagoni i) 1
1940 preserts fotecenta qus coindd o TEE, 5 15 .
e!-cmgmu}quasohnfnnidoolnvlm. 1 imir "I

& R It
£ 0% MAYS 2011 A
NOTARIO CU, 8

RU— LN D.L.. Colombia ‘
Notby Fesrnzado Mora SB
u'-;-;‘-—-n-c-.‘n‘—-

5

'Authorized
Signature :

Caofing

HiH: 2011 #03H01H
(Date: MAR. 01, 2011)
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EL CONSULADO DE COLOMBIA EN BEIJING No. 0631
Provia la confrontacion correspondionte DA FE de que
la firma que aparece en este documento ¢s similar a la
REGISTRADA aqui porla schora

WANG QINGLI
PRIMER SECRETARIO del Departamento Consular del

Ministerio de Relaciongs Exteriores de China

BEIJING, 10 DE MARZO DE 2011

LUISNJORGE ROA CORHEDOR
lmor Socretasio
wEncargade deFunsiones Cansviares (E)
CONZULADO DE COLOMBIA |
i BEINNG i i
Par afusg i

EWH%&%LWEM%%&M
mmuwﬂmxm TP




POWER OF ATTORNEY

Be it known that
CM . Dait.jthm

Legally representing and acting on behalf
of

CSPC ZHONGQ! PHARMACEUTICAL
TECHNOLOGY (SHIJIAZHUANG) CO.,

~ ABOGADOS

PODER GENERAL

Compérecié
Cat. Dv:f‘ﬁ“

Representante legal de

CSPC  ZHONGQI PHARMACEUTICAL
TECHNOLOGY (SHIJIAZHUANG) CO.,

LTD.

Sociedad domiciliada en
No. 276 Zhongshan West Road,

Shijiazhuat qf‘.- 2bei 050057 Pf,R‘ China

TR L
does hereby grant"GENER
OF ATTORNEY to:

RAL POWER

MAURICIO PINZON PINZON
SILVIA GARCIA CHACON

Lawyers in practice, of legal age, residing
in Bogota D.C., Republic of Colombia, so
that they may act in his own name and
representation in order to carry out all the
necessary steps and processes bhefore
the judicial, administratiy other
authorities of the Republic q f
order to: s

eio':g nﬂ!q.; ok

1} Obtain the regis
protection of the Int
Rights such as trad
designs,  utility  models;
commercial names and  ensigns,
copyrights, domain names, including all
the steps, procedures and actions
necessary for their defense, protection
and conservancy, including the capability

Calle §0 He 12-99 Plso 4 Tel. PBX:

D:J 3 ”“*‘9%"#&@?#
m!""ﬂ ing ;‘f;‘gf,if '
"oy ﬂvisf‘f ‘7' L F‘&‘
h
nu @Wo - Su%no
' I;H}fgir b, s, Derechos de Autor, nombres

téié?ﬂsmb inio, comprendiendo todos los

Shijiazhuang, Hebei 050051, P. R. China

otorgo PODER GENERAL a:

MAURICIO PINZON PINZON
SILVIA GARCIA CHACON

Abogados en ejercicio, mayores de edad,
vacinos de Bogota D.C., Republica de
Colombia, para que en su nombre y
representacién  adelanten ante las

autoridades judiciales, administrativas o de
policia de_la Republica de Colombia, asl

|pre istro y/o proteccion de los
\gropledad Intelectual tales

Distintivos, Nuevas

, gestiones y acciones judiciales
como administrativos que se hagan
necesarios para su conservacion y
defensa, incluyendo la facultad de suscribir
acuerdos y contratos en representacion del
($7-1) 621.872% Fax: (57-1) &21-9671

pinzenpinzon@plnronginton.com www.pintanplnzoa.com
Bogoth BD.C, Colombia Sur América

R s G OV

I
——
T P



of granting licenses and to assign
registrations.

2) Obtain the licenses or health
registration or whatever necessary for the
normal development of activities as well
as the commercialization

of its products.

In carrying out the present mandate the
proxy will be able to receive, withdraw,
compromise, conciliate, substitute,
resume, and in general, carry out all
kinds of actions which would lead to the
obtention of the pursued matter.

The proxy also is expressly authorized to
to carry out for our bill the payments to
third of rates, payments of services given
for third partyes in Colombia as in the
exterior, bank commissions, freightages,
notarial expenses and in general all the
rest expenses that are needed for the
effects of the complete fulfilment of this
mandate,

Note: This document must be signed
before a Notary Public and then
apostilied

“PINZON-

“PINZON

"ASOCIADOS
o, ABDRIADUS

poderdante, encaminados al cumplimiento
de este mandato.

2) Obtener las Licencias o Registros
Sanitarios o de cualgquier otra indole,
necesarios para el normal desarrollo de su
actividad ordinaria, asl como para Ia
comercializacion de sus productos.

En desarrollo del presente mandato los
apoderados podran recibir, desistir,
transigir, conciliar, sustituir, reasumir y en
general realizar todo tipo de actos que
contribuyan a la obtencién del objeto
perseguido

Nuestros apoderados igualmente quedan
expresamente facultados para efectuar
por cuenta nuestra el pago a terceros
de tasas, pagos de servicios prestados
por terceros en Colombia como en el
exterior, comisiones bancarias, portes,
gastos notariales y en general todos los
demas gastos gue se requieran para los
efectos del cabal cumplimiento de este
mandato.

Nota: Este documento debe ser firmado
ante Notario Publico y luego apostillado

Calle 99 Ho 12-3% Plso 4 Tel. PBX: {57.1) 821.972
pinzonplnzen@pinzonpinzon.com www.pinz SEmongr{ MY
Bogeld D.C, Colombla Bur Américs
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EL CONSULADO DE COLOMBIA EN BELJING No. 0529
Pravia la confrantacion corraspondienta DA FE deo que
|a firma que aparece en esto documento @8 simitar a la
REGISTRADA aqui por s sefiora

WANG QINGLI

PRIMER SECRETARIO del Qgggrtamgngo Consylar del
Ministetio de Relaciongs Exteriorgs de China

BEIJING, 10 DE MARZO DE 2011
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. oiimer Zocretano
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]NTERNATIONAL SEARCHREPORT ﬁ!'tcrﬁnﬁﬁﬂul'lpﬂiutidl Na,
Information on patent family members T

FITARON Of petent STy mem PCT/CN2009/074314
Patent m“;“;:;:fm Publication Dae Patent Fariily 1 Publication Date
CN1948297A 18.04.2007 - WO2007041936A1 ' 19.04.2007
EN100415728C 03.09.2008

CNI384102A 11.12.2002 WO0S101974A 11:12:2003
' AUR003236135A 19.12.3003:

US2005267121A1 01,12.2005

CN1172919C 27.10.2004

‘1- * - . . P
CNI381448A 27.11.2002 WO0309543TAY 20.11.2003
' AU2003236131A1 11.11.2003.
EP1553092A1 13.07.200%

US2005153981A1 14.07.2005

CN1181065C ' 22.12.2004

US732671082 05.02.2008

Form PCT/ISA 2210 (pateni lamily sitnex) Claly 2009)




INTERNATIONAL SEARCH REPORT [ tctmationt spptiation N,

o ) PCT/CN2006/074314
CLSSIFICATION OF SUBJECT MATTER
COTD2950SE (2006 01) i
AGIK31/495 (200601} i
| A61P2524 (200601

Fotm PCTASA 7210 (eatrn &heet) (July 2009)
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. 1/5
PCTAR Y | g {RELUTER
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-1 BEE i , . PGT/CN20Q9/074314
-2 L LT 20095E SA 29H (29.09. 2009)
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2 RN THERROGRA MR ELUP R IRIER (all designated States
|except US)
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PATENT COOPERATION TREATY PCT/CN2009/074314
From the INTERNATIONAL BUREAU
P CT Yo
, o ‘ CHINA SCIENCE PATENT AND TRADEMARK
NOTIFICATION OF RECEIPT OF AGENT LTD.
RECORD COPY 25/F., Bidg.B, Tsinghua Tongfang Hi-Tech Plaza
No.1, Wangzhuang Rd., Haldian District
: Beijing 100083
]c 24, d
(PCT Rule 24.2(a)) CHINE
Date of sixiling (dawimonthiwar)]
08 November 2009 (06.11.2000) IMPORTANT NOTIFICATION
Applicancs of agents fils referenne - — | Istemational applloition No.
IP0S0092C - PCT/CN2008/074314

ﬂiélppﬂ:inisbﬂewnmmdﬂmuukﬂmwmmmm&nmdmqfﬂtcinmicmltppl_icu;'mudd:iled
below,

Name(s) of the applicam{s} and State(s) fix: which they nre applicanis:

CSPC ZHONGQL PHARMACEUTICAL TECHNOLOGY (SHIJIAZHUANG) CO., LTD. et al {for al! designaied
States except US)
L1, Jiangi et al (for US)

International filing date: 29 September 2000 (20.08.2009)
Priority date(s) claimed: 07 October 2008 (07.10.2008)
Date of receipk of the recoid copy by the Kitemational Rureau: 26 October 2009 (26.10.2009)
List of designitad Oifices:

AP: BW, GH, GM, KE, LS, MW, MZ, NA, 8D, SL, 82, TZ, UG, ZM, ZW

EA: AM, AZ, BY, KG, KZ, MD, RU, TJ, TM

EP: AT, BE, BG, CH, CY. CZ, DE, DX, EE, ES. F1, FR, GB, GR, HR, HU, IE, 1§, IT, LT, LU, LV, MC, MK, MT, NL,
NO, PL, PT. RO, SE, SI, SK; SM; TR

0A: BF, Bl, CF, CG, C1, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG

National: AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ CA, CH, CL, CN. CO. CR, CY,
CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, F1, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L, IN, 1S, /P, KE,
KG, KM, KN, KP, KR, KZ LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, N1, NO, NZ, OM, PE, PG. PH. PL, PT, RO, RS, RU, SC, §D, SE. SG, SK, SL, SM, 5T, 5V, §Y, TJ, T™™,
TN, TR, TT. TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW

ATTENTION: ‘The applicant should carefully check the dats appearing in this notifieation. In cane of any discropancy betwect these data
andt (he indications in ile intemntionn] appheetion, the applicamt ghould immedintely inform the Imemational Bureau In addition, the
applicant’s nttention Is drawa to the Information. contsined im the Annex, relatmg to!

- time 2imits for entry inio ibe nationa] phise + see updated imporiant in(srmution (is of April 2002)
- reguremenis regarding prionity documments (if spplreable)

A copy of this notificktion is being sem 1o the feceiving Office und to e Iitermationy! Searchimg Authorivy.

The Internationnl Bureau of WIPO — Authorized offiver

34, chemlt des Colombeties . .
1211 Geneva 20, Swizerland Higuera Luis
s-mail pto2.pot@wipo.int

Fecsinnle No, +4) 22 338 89 65 | Tdeplone Mo, +41 22 33874 02




ANNEX TO FORM PCT/IB/A0S © [inemationo] spplication o
PCT/CN2008/074314

INFORMATION ON ENTERING THE NATIONAL PHASE

The applicant is rentindad that the “ificnal phnse™ innst be entered hefare each of the disignated Offices indicated on the cover gheet.

of this potification by paying tictionn] foes abd fusnishing transictions, ds prescritiod by ‘Articksy 22 and 39 snd the applicibie national
hwx In sddition, the applicant may also have 1o comply with other special reg rementy applicablt in oertain Offices. B is te

applicant’s responsibllify to eusure that the heceSsary steps to enter the ristional phase aré taken in & timely fashion. Most Officés do aci

issue reminders to upplicants {n-connection With the entry into tic national phase.
The spplicable tiie Hinit for €ntering the national phase will, subjett to. what §i said in ihe following parsgraph, be 30 MONTHS
feom -the pricrity date, not only @ respect of anyelected Office if # démand for internationat preliminary examination is-filed before the

explration of 19 months from th2 priority dafe (see Artiele 39(1)), but also in réspect of sry desipnated Office, in ihe absence of filing of |

such demand, wiicre Aticle 22(1) as mindified with ¢ffeit from 1 Apeil 2002 applics in respect of thal désignated Office. For further
detalls, vee: PCT Gazeite No, 4472001 of § November 2001, pages 19526, 19932 and 19534, s well 25 the PCT Newaletter, October and
Noverber 2001 and Febiuiry 2002 issues. )

In peactice, time ttnlts other thari the 30-month time limlt will continue to spply, for vartoas periods of thme, in cespect of certain
designated or 'elécted Offices, For reguler updaier on the applicable time limits 20, 21,30 or 31.months, or Stker dme limif), Office
| by Office, réfer to-the PCT Gugette ("Séction TV* part published on a:weekly basis) to the BCT Newsletter-(on a morithly besis) and to

the refavant Natianal Chapters ifi ‘Volume 11 of the J’Cl;’zlppuqam's;(‘;f_xfda {the paper version -of which s updated usually twice a year
. ind the Ltérmet vérsion of which is updatad usually on o weekly basic), Finally, a cariulative tble of all applicsble time limies for

entering the national phasé is available from. WIPO's Intemmet site; via finks from various peges of the site, including thote of the Gazerre,
Newsletter and Guide, & hp/wwiw.wipo. intpet/enfindes diml,

Infornation shoat U requirementts for filing & demand for-international prellminary ¢samiration is st ot in the PCT Apphicant's
Guidde, Volume VA, Chagter IX, Noté (hat only an'applicant who is & nstionn} or resideat of a PCT Contricting State whiich is bound by
&ﬁmglm the right 1o file s demand for intératianel peeliminary-exansination (st present, sll PCT Contracting Stntes are boond by

REQUIREMENTS REGARDING PRIORITY DOCUMENTS

For Npplicants whi have not yet complied with the tequitegnits regarding prioeity docurnents, the follewing 1% fecalled.

Where the priority of.an enrlier antional, regional or Inicrnstionsl spplicatinn s claimed, he applicant must qubmit & copy of e said
. etizlier application, certificd by the suthority with ‘whith it was filed ("the priarity dotuinent®) t6 the receiving Office (which will transmif
it o the Internationa) Buréan) o7 directly to the. Intemationst Burean, before the expirstion of 16 months from the priority date, provided
thai any such- pricrity dociiinent may ‘still-be submitted to the Intémisiionsl Bureau before tie date of infernptional publication of the

inlemaiional application, in. which case (hat doviniient will be congidered to have bedii received by the Internstional Bureau en the loik
day of the 16-manth tirné limit (Rule:17.1(»)). '

‘Where the.priority document iy {ssued by the receiving Office, the epplicont moy, instead of submitting the pridrity decumment; request the
receiving ‘Office 10 prepare and lanemit the priotity docwnent: to the Iniemational Burcay. Such requert must be made before the
éxpintion of the 16-monils time Timit and may be sulpected h;iharemv’im Offlice to (hic payinent of a.fee (Rule 17,1(b)).

. oL

1 i peiosity documént concerned is not subminted 15 the Intemsticas] Burest and if the requcst to the reveiving Offics to prepare mnl

unEnit the priveity document Has nof been minde (At e comresponding (ee, if eny, paid) within G applicable tme Jimit indicated
undker the:precoding paregrphs, any desiganted State may disfegard the priszity clkim, provided that no designated Office may disregard
the jwiorty claim concemed before. giving ‘the applicant.ai opportunity, upon. entry into the- naticnal phase, to furiish the priority

décitmeinl within s fime limft which is reasanable wider' the cirenmsignces (Rule §7.5¢)}.

Whiere several priofitles are claimed, the priority date b be considered for the purposés of camputing the 16anionth time limit (and all
other PCT tine limits) is the Gling.date of ihe earliest opplicition whose prionity is tlaimed (Article 2(xi)B).




PATENT COOPERATION TREATY

PCT

NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL
OF PRIORITY DOCUMENT

(PCT Administrative Instructions, Section 411)

PCTICN2009/074314

‘From the INTERNATIONAL BUREAU

To:

CHINA SCIENCE PATENT-AND TRADEMARK
AGENT LTD, _
25/F., Bldg.8, Tsinghua Tongfang Hi-Tech Plaza
No.1, Wangzhuang Rd.; Haldian District

Beijing 100083

CHINE

Dsté of mailing (daw'monthiear) N
09 November 2009 (09.11.2008)
00620, fle reference IMPORTANT NOTIFICATION
Imernntional application No. International filing dm @Wﬁi}w)
PCTICN2009/074314 28-September 2009 (28.09.2008)
Tmernational poblication date (Baymonitipee) Priosity dale (dayimonthhear)
Not-yet published 07 -October 2008 (07.10.2008)
“Applicand ) - }

CSPC ZHONGQ! PHARMACEUTICAL TECHNOLOGY (SHINIAZHUANG) €O, LTD. ¢t al

1. By mems of this Forin, which replaces any previously issued noufication concerning submission or tramsmittal of prionity
documents, the applicant is heseby notified of the date of receipt by the Intemational Bureau of ihe priority documnent(s) relating to
al) earlier applichtion(s) whose priority is:elaimed, Unless otherwise indicatad by the letters *NR", in the right-hand column of by an
asterisk appearing next to 8 date of receipt, the priority document concemnod was sibmitied or transmitted to the Internationai Burcay
in compliance with Rule 17.3(a) oz (5).

2. (if applicable) The letters “NR" appesring in the right-hand column dénote.a priority document which, pn the daie of maiiing of
this Form, bod not yoi been vécelved by the Internutional Boreau under Rule 17.1(2) or (b). Where, under Rute .17.1(a), the
pelorily document must be submitled by the applicant to the-receiving Oflive or the Initernational Bireau, but the applicant fuils to
submi the priority document withi the applicable’time limit imder (hat Rule, the sttention of the applicant 1y dicected to Rule
19.4(&) which provides that 50 designated Office may disregard the priority claim concerned before giving the applicant an
opportuzity, upin entry into the national phase, to furnish the. pricrity document within & time limit which is reasonsble under the
circumstances,

3. (if applicable)An asterisk (*) appearing next 103 date of receipt, in the right-hand column, denotes a priority document submitted

or tiansmited to the Tnternationg) Buredu but not in compliance with Rule 17.1(a} or (b) (the priority document ‘was reveived
after the time limit prescribed in Rule 17.1(x) or the roquest to prepare and. iransmit ‘the priofity document was submitted to (he
receiving Olfice after the applicable time limit  under Rule 17.1(b)). Even though the priority tocumeni was nol furnished in
complisnée with Rule 17.1(a) or (b), the Internationa) Hureau will nevertheless.transmit 8 copy of the document 10’ the designaied
Offices, for (heir cansidertion. In case such a copy §s not accepted by the designted Office as the priorily document, Rula 17.1{(¢)
provides that no designated Office. may disregard the priority claim concemed before giving the applicint ah opporiunity, upon entry
into the notional phase, 1o furnisk the priority documient withi a-time 1imit which is reasonablé-under the cirtunstances.

Priority daie Erdority.application No, WEEI mmm Ol [W ty g al
07 Oclober 2008 (07.10.2008) 2008100438218 CN 05 November 2008 (06.11.2009)

The J.;ﬁgmnlioﬁdlﬁg;cau of WIPQ Authorized officer
34, chenin des Colombetles . .-
1211 Genéva 20, Switzeriand Ellen Moyse
e-mail PTO2.PCT@WIPOINT

Faocsimile No. +41 22 338 82 70 Tetephone No. 441,22 338 7402




) AT L WO 2010/040315
PATENT COOPERATION TREATY PCTICN2000/074314

From the INTERNATIONAL BUREAU

PCT i Tos
FIRST NOTICE INFORMING THE APPLICANT OF IENCE | T AND TRADEMARK AGENT
THE COMMUNICATION OF THE INTERNATIONAL E;ﬂbi:?tasc ENCE PATEN DEMARK AGEN
APPLICATION (TO DESIGNATED OFFICES WHICH 25F., Bidg.B, Teinghua Tonglang Hi-Tech Plaza
DO NOT APPLY THE 30 MONTH TIME LIMIT No.1, Wangzhuang Rd., Haidian Districi
UNDER ARTICLE 22(1)) Beiing 100083
CHINE
~ (PCTRule 42.1(c))
Dme of mottiag (datmomitVyear) '
14 May 2010 {14.05.2010)
AppHeam's o agéni’s file referente
IP080092C IMPORTANT NOTICE
Tuiermavonal applicatian No. Totcrmational filiog date (daymontiyear) | Prorily Gaie (daphmonihiycar) I
PCT/CN2009/074314 28 September 2009 (29.05.2009) 07 Ociober2008 (¢7.10.2008)
Applicam - '

CSPC ZHONGOI PHARMACEUTICAL TECHNOLOGY {SHIMAZHUANG) CO., LTD. gl gl

-

1, ATTENTION: For any designsted Office(s), for which the time limit under Article 22(1), as in foree from 1 April 2002 (30 mookhs from
the prietity dats), oes apply. glease soc Fomn PCT/RI0S(Second and Supplementiry Natice) (W be Issped fromptly efier the expirmion
of 28 tnonihs From the priority dae), '

2, Netlée 18 Herehy given that the following deésignated Office(s), fof which the time timit under Ariicle 22(1),‘ss in forer from 1 April 2002,
dors not apply. heshaverequesicd thnt the communication of the imernational applicstion, as provided for in Anticle 20, be effevied under
Rule §3bl5.1, The Tnernstional Bureau has efiecied that communication an Qie dato Indicated below:

15 April 2010 (15.04.2000) ’

Nong#
in scvordance with Rule 47.1{c-5£)1), thosa Offices will sccept the present notice ¥ conclusive evidenoe that the compmuication of tha

Interomiondl applicmion has duly takien place ¢a the date of mailing indicoied sbove and o0 copy of e internstiana) application i required
o b furntehed by i applicaat 1o the designmed Office(s).

9. ‘he following destgnsted Offices, for which the time himit moder Anicle 321), as ip force fiom 1 Ageil 2002, does nol apply. huve ot
requested, a¢ ot the Time of mailing of the préser notice, that the comumunication of the imernstional application be eflected imder Rule
Dibivl : ’

LY, TZ, UG

1n sccordance with Rule 47.1(e-bis){11), thase Offices accept the prescht notice as'conclunlvis evidence that the Contracting Staie for which
that Office 'se1s a8 & destgnated Office does not require the furnishing, under Article 22, by the appilcant of -2 copy of the ulernatlonnl
epplication,

4, TIME LIMITS for entry Into the national phaze
For the designated Office(s) lied nbove, ond unless o Gemand for imemationsl preliminary examination bas been filed before the
expirmion of 19 micnths (rom the priority date (soe Aftick 39(1}), the sppiicabls time limil for cawzing the nationdl phase will. @bifedt (o
what ¥ sald i1 the following parsgrph, be 20 MONTHS from e prioriy date.
1n practice, thine Wit otber than the 20-month time imi will conlioue to apply, Jor vaness periods Of tme., tn.respect of oersin of the
designined Offices listed above. For regnlar updates an the applicable timo lmbs (20 ar 21 moaths, or other time link), Ofice by
Office, refer to the PCT Gogeite, the PCT Newlener nnd the PCT Applivent’s Guide, Votume 11, Natlonat Chapters, dll available from
WIPO's tnterer #ite, at hipfwarw. wipo.int/pé Ventoies dnmd.

" Tisthe applicant’s sole responsibility ts monitde all (hese time Limits.

The Imematicnal Burem of WIPO Autharized offloct

"M, cheniin dex Colonbenss

1213 Genova 20, Swinertand Ellen Moyse

- . s ae € mm MR Thee T csemils a3 i Thassbsias bud




PATENT (~ . LA WO 2010/040315
PATENT COOPERATION TREATY PCTICN2009/074314

From the INTERNATIONAL BUREAU

PCT To:

SECOND AND.SUPPLEMENTARY. NOTICE

. INFORMING THE APPLICANT OF THE CHINA SCIENCE PATENT AND TRADEMARK AGENT
COMMUNICATION.OF THE INTERNATIONAL LTO.
APPLICATION (TO DESIGNATED OFFICES 2/, 81498, Tainghuo Tanglang Hi-Tech Plazs
WHICH. APPLY. THE 30 MONTH TIME Bt Vangzhuang "
LIMIT UNDER ARTICLE 22(1%) vy
(PCI' Rule 47.1(5))

Pate of mailing (day/morth
© 10 Februnry 2011 (10 02:2011)

Applicas aig:mﬁhntmme

IPOB0082C IMPORTANT NOTICR
Teamstioeal | Iremationsl fiting dsie (g Frineity diie (degmomthiyear) ,
BCT/CR2006/074314 e e e h009) | |07 Oetober 3008 (07.10.2008)

ot CSPC ZHONGQ! PHARMACEUTICAL TECHNOLOGY (SHINAZHUANG) CO., LTD. &t &l

%, A'ITBN‘HOV Por iy designated Office(s), for which ibe time limit under Anicke 22(1), ay in I'me from 1 April 2002 (30 mouths
from the pnmry ‘dite), does ot apply, please see Form PC’MB:’BOS{Fus! Notice) jro previousty.

2 'Nohce Is !n'fcb} givm thal ﬂu: I‘ullowl ted- Office(s); for which the time limit uiider Article 22{ as in foree from 1 April
2002, does spg it !&m ommiunication of the internalionat spplication, as ided for in Article 20, be
cffécted imder Rule Sbn..r l T!:c htcmnhml Bureau has efleited thal commynlcation on the date indicated below:.

15 April 2050 ('1504 20100

AU, AZ. BY, CN, €O, DZ. EP, HU, KG, KP, KR, MD, MK, MY, MZ, NA, NG, PG, RU, 8Y, T™, US

In accordance with Rule 47. I(c-bl 1) (}mm Offices will accept mlpmmt noiice a8 conclusive c\1duiae that ihe communscetion of
ihe intemitional application has ken plaoe an the date of mailing indicated gbove and o capy of the internetional applicalion.

s required to.bé. furnizhed lpy lht npphum to Ux drsignated Office(s).

3. ‘The following designsted Officcs, for which-the time limit usider Asticle | 1), ax in foree from ‘1 Apn) 2002, does apply, have nat
eﬁumgg.ﬁsu.mmarmdmacfmwm:mﬂwm mnmmmw}'m rwmmmaﬁﬂwmmbecﬂ‘ under
u t

AE, AG, AL, AM, AD, AP, AT, BA, BB, 86, BH, BR, BW.BZ.CAsCH CL,CR, CU, CZ, DE,DK_DMDOEA.EC
e&esssnseeosseae GT. HN. HR, 1D, 1L, IN, 15, JP xzmlmuzb Lc LRLSLT
LY, MA, ME, MG, MN, MW, M NEOAOMPEPHPLP‘!‘R(’.‘J 8¢, sb, SE. él,smisr
SV. T Jmm‘n‘u&uk.vévuzmzmzw

1 aeccordaice. with Rule 47, I(c-&fs)(u {hose Offices accept the ,E:"m notior a3 conclusive evidence that the Contracting Staie for
\s&tur.h ih;}aj Oﬂioc‘ acla ns' & dedignal [ Office docs not require the fimishing, under Article 22, by the spplicant of 'n copy of the
internati application,

4 TIME LIMi‘l‘S for entry into thi natlonsl phose

‘For the dc-s;}matcd or ¢lected Ofl'mc(ng listed above, the npplicable tnme limit for entering the national phase will, subject to what I
s41d Jos the followlng parugraph, be 30 MONTHS fram the priority date.

In pmctm: time limits other than the 30-month time Nimmit will gentine 1o apply, for varicis paiodi of lime, in respect of certain
of ‘the esigasted o clected Olfica(s) lisied abovc For rfﬂxhr npdntes on-the appiicable time timits (30 or 31 manths, 6r other-
e lumt) Office by Office, refer to the SCY Garette, the PCT Newsletter andhe Itfﬂpplfainl 's Cufde, Volome i1, Nstional
C?mptm ali ovailebie fron *a Triterned site, ol EtpsAwwiwipo.iaUpetienfindey linml,

if i3 the gpplicants sole responsihilify to nxr:_utm All hese tine limits.

'I'hoaim“mﬂonﬂ me gﬂ WP | Autborized oThaer
|°1Kﬂu.'“ dos Colombetim " . . e
1211 Genavs 20, Swizerland Gijsbertus Beijer




PATENT COOPERATION TREATY WO 20100040315

PCT/CN2009/074314
From.the INTERNATIONAL BUREAU
PC T To
NOTIFICATION CONCERNING . SEIENCE PATENT AND THADI
AVAILABILITY 0” B PUBLICATION S:%NA IENCE PATENT DEMARK AGENT
QP THE INTERNATIONAL APPLICATION 250F,, Blag 8, Tsinghun Tungfang Hi-Tech Plaza
N1 Wangzimng Rd., Haldian District
Bﬂing 100083
CHINE
Date of mmu (dmimaniiiyear) ~
| 15 Apf93010(i504 2010)
Appltclm‘l orlgmt‘s file refereice .
IPOS00E2C IMPORTANT NOTICE
'Immmuoml nppllcnuon Nn latemsi oml filing dm.-. (dayfmumar) 7‘ Pxiumy daie (daypmonth/vear) )
PCT/CN20098/074314 29 Septembeér 2003 (29.09.2008) J 07 Octobar 2008 (07.10. 2008)

Appheant N B ‘
) CSPC ZHONGO! PHARMACEUTICAL TECHNOLOGY (SHIJAZHUANG) CO., LTD. et al

The applicant 16 hereby ootified ta the Intemational Bureay:

u has published the abave-indicaied internationat application an 13 April %310 (15:04,2010) under
No, WO 2010:040315

E] liss republished the shove-indicated fntespmional spplication on undes
No, W
For s caplanation as w the reason foe this republication of the Interaational apptication. refercnce iy made 1o INTD codes (15), (48)
o7 (B8) {as the care may be) on the fron page of the published imernational Applison.

A copy of da ioterostions) application is avallable fay viewing. and downloading on VWIPO's urbsie w1 the following address:
wivw, wipo intpciifd (i the approprise field of tho striwtiared search, enter the PCT or WO namber).

The opplicant sy also obtain 4 pager copy of the published interantions! application from the Iitematonal Bureno by scndimg b c-mail 1o
pailenticapé @hwipo.im or by submitting b WHtcn tguest 1o the cmact dotails provided bolow.

" 34, chendn des Coloriibenes

1211 Gencva 20, Switzériand

b Irnermatioral Ruresn of WH'D | Authonzed officer
Ellen Moyse




From tk: INTERNATIHONAL BURRAU

PCT ) Yoz

|N|'URMA'”ON (.'ONCISRNINO BLECTED JiN, ~IEN PA AND TRADEMAR
QFFICHS NOTIFIED OF 1R LECTION CHA SCIENCE PATENT K AGENT
25/F., Bidg B, Yainghius Tongleng H-Tech Plaza

‘No,t, Wungmuung A, Haidisn District

{PCT Article 387) and Ruk: 61.3) g&’g‘m

Doc of 1mling {dwniwiWyear)
16 Apell 2010 {15.04.2010)

. IMPORTANT INFORMATION

Applicant's or gtﬂ ik redference
i

Ivtarnattons] shpilcaidoil Mo Inemcdlond (ifing dat (dmmlmn Priy due (dawiwanihvyeur)
PCT/ON2008/074314 | 26 Saptember 2009 (29.08.2000) 07 Oclobar 2008 (07.10.2008)

Applicunt
i CEPC ZHONGQ! PHARMACEUTICAL TECHNOLOGY (SHLIAZHUANG) CO., LYD. et al

L - ——

I N appticnm by bevehy lafoomed that fisc huseristional Sorreis hui. socondfg to Articke 21673, natificd ench of the folfowing OtTiors ol checsion:

Ei% AT, BE, BG, C1I, CY, C/, DL DK, K, B8, 11, FR, GB, GR, HR, HUL 105 (8, 1T, LT, LU, LV, MC, MK, MY,
NL, NO, P1, I, RO, SE, 51, SK, 5M, TR ‘
National: BG, CA, CL.CN, CZ, DE, I, KP, KR, MN, MY, NO, PI5, PL, RO, X
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TRADUCCION OFICIAL No. 11-0407 N
de un documento escrito en inglés, realizado por traductor oficial con sello otorgado mediante
Resoluciones Nos, 2755/68 y 01144/97 del Ministerio de Justicia de Colombia.

Los derivados de 1-butilo-2-hidroxiaralquilo piperazina y sus
usos como medicina anti-depresiva

CAMPO DE INVENCION

[01] La presente invencion se relaciona con los derivados de
1-butil-2-hidroxiaralquilo piperazina y sus usos como antidepresivos
de amplio espectro.

ANTECEDENTES DE LA INVENCION

[02] La depresién es un sindrome caracterizado por un bajo estado de
animo significativo y de larga duracion, el cual se manifiesta
principalmente como un desorden afectivo. Los sintomas incluyen un
estado de animo bajo, poca habla, pensamientos y locomocion lentos
e incluso, intento de suicidio. La depresion como una enfermedad
mental crénica, se ha convertido en un serio problema que afecta al
servicio de salud en China, dado su largo tratamientos, lenta mejoria y
alta probabilidad de recaida, discapacidad y suicidic. De acuerdo al
documento “World Health Reports” publicado por la Organizacion
Mundial de la Salud (OMS), la depresién se ha convertido en la cuarta
enfermedad a nivel mundial, y se espera que la misma pueda llegar a
convertirse en la segunda enfermedad mas recurrente después de la
enfermedad cardiaca para el afio 2020, y por tanto, convertirse en un
serio problema para la salud de toda la humanidad.

[03] Actualmente, el mecanismo de accién de los antidepresivos no
ha podido ser demostrado con claridad. | os medicamentos que tienen
un efecto real, actian de manera sustancial sobre las sinapsis de las
terminaciones nerviosas y ejercen sus efectos curativos mediante el
ajuste del nivel de los neurotransmisores en el espacio sinaptico. El
estudio bioquimico sobre la etiologia indico que la depresion se
relaciona principalmente con cinco tipo de neurotransmisores, a saber:
central 5- hidroxitriptamina (5- HT), noradrenalina (NA)), dopamina
(DA), acetilcolina (Ach), y y -acido amino-butirico (GABA).
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Los antidepresivos pueden ser clasificados en dos categorias:
antidepresivos de primera generacién no selectivos, e inhibidores
selectivos de recaptacion novedosos. Los antidepresivos no
selectivos incluyen los inhibidores monoaminicos de oxidasa (MAOls)
y antidepresivos triciclicos (TCAs); los inhibidores selectivos de
recaptacion comprenden principalmente 5-hidroxitriptamina (5-HT)
inhibidores de recaptacion (SSRIs), noradrenalina (NA) inhibidores de
recaptacion (NRIs), noradrenérgicos e inhibidores de recaptacion
5-HT especificos (NDRIs), 5-HT e inhibidores de recaptacién dual NA
(SNRIs), 5-HT potenciadores de re-absorcion y similares.

[04} Los inhibidores monoaminicos oxidasa y los triciclicos
antidepresivos tienen reacciones adversas severas: en lo relacionado
con los inhibidores de recaptacion NA selectivos y los inhibidores de
recaptacion selectivos 5-HT, a pesar que éstos tienen reacciones
adversas menos severas, todavia se sostienen desventajas tales
como baja eficacia, lento progreso y similares. Por tanto, los efectos
de todos los tipos de medicamentes antes mencionados para el
tratamiento de la depresion no son satisfactorios. Hasta ahora, los
antidepresivos que se encuentran en el mercado no han alcanzado
los requerimientos que demanda el tratamiento clinico.

[05] Venlafaxina el primer inhibidor de recaptacién dual de 5-HT y NA
comercializado en América en 1997, y dutoxetina comercializada en
2004, presentan ventajas por su rapida acciéon en comparacion a los
inhibidores de recaptacion de 5-hidroxitriptamina tales como la
fluoxetina, e inhibidores de recaptacién de noradrenalina tales como
reboxetina, tienen efectos significativos tanto en la depresion seria y
en la refractiva. Desde la venlafaxina, el desarrollo de novedosos
antidepresivos que tiene rutas de accion dual de 5-HT y NA, accion
mas rapida, menores efectos secundarios y efectos mas fuertes,
sobreviene el énfasis de investigacion y una direccién de desarroilo
importante.

[06] Actualmente, muchos estudios indican que la adicién de
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inhibidores de recaptacion de DA en inhibidores de recaptacion dual
puede resultar en un mejor efecto antidepresivo. Los inhibidores de
recaptacion triple de 5-HT, NA y DA (también conocidos como
antidepresivos de “amplio espectro”), desarroilados con base de
inhibidores de recaptaciéon dual, todavia se encuentran en la fase de
Investigacion clinica. Por ejemplo, el inhibidor de recaptacién selectivo
triple DOV-216303 desarrollado por DOV Pharmaceutical Inc. se
encuentra en la fase lll de las pruebas clinicas; NS-2359 desarrollado
en conjunto por GlaxoSmithKline y NeuroSearch Inc. Se encuentra
ahora en la fase Il de las pruebas clinicas antidepresivas. Estos
transmisores monoaminicos inhibidores de recaptacién selectivos
triples poseen como ventajas su alta efectividad y rapida accion y se
encuentran consolidandose como claves en el desarrollo de
antidepresivos.

[07] El solicitante ha revelado los derivados de arilo alkanol piperazina
Y su usa en la preparaciéon de antidepresivos en la patente china No.
ZL02111934.1. Un compuesto preferido entre éstos, es
N’-bencilo-N*-[1-metilo-2-(5'"-cloro-6'-metoxilo-2'-naftil)

hidroxietilo]piperazina (IV-19, SIPlyy24 , ver formula A abajo), tiene un

efecto inhibitorio de recaptacion dual de 5-HT y NA, al igual que tiene
una fuerte actividad biologica antidepresiva en animales. No obstante,
una investigacion posterior develo que el efecto antidepresivo todavia
no es satisfactorio y por ende, la reaccion adversa es obvia.

OH
(A )
N N
(I T L™
CHa
H,CO

¢l Formula A
[08] Subsecuentemente, el solicitante revel los isomeros opticos del
compuesto SIPlyy24 y su uso en la patente china No. ZL
200510030354.1. El estudio muestra que el isomer optico (1S,2R) de
SIPlyy24 (cédigo SIP15286) tienen un efecto inhibitorio de recaptacion
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de tres tipo de transmisores monoaminicos, a saber; 5-HT, NA y DA
Es un novedoso inhibidor de recaptacion triple, con mayor actividad
antidepresiva y seguridad que aquel mostrado por su competidor, y es
por tal, digno de ser un antidepresivo novedoso. Sin embargo, se ha
encontrado en estudios posteriores, que la vida media del SIPI5286
es muy corta, y por tanto no es susceptible de ser formulado en un
medicamento.

DESCRIPCION DE LA INVENCION

[09] Uno de los problemas técnicos a ser resuelto en la presente
invencién es el de revelar como un derivado de 1-butilo-2-hidroxil
aralquilo piperazina puede superar los defectos antes del arte, a saber:
baja efectividad, efectos secundarios prominentes y accién lenta, y
por ende, resolver los problemas quimicos y reunir los requerimientos
para su aplicabilidad clinica.

[10] Otro problema técnico a ser resuelto en la presente invencién
recae en develar el uso del derivado antes mencionado en Ia
preparacion de antidepresivos.

{11] Elderivado de 1-butilo-2-hidroxil aralquilo piperazina mencionado
en |a presente invencion es el alkali libre o |a sal del compuesto de la
formula (1), o el alkali libre o la sal de los isémeros opticos de
compuesto de la formula (1):

OH 4p—1 R
LN N—=(CH)m-Ar,
U
HzCO Cafl
Cl .
(1)

donde:

Ary representa benceno; substituido por fenilo; un heretociclo
aromatico de 5-miembros o 6-miembros conteniendo N, O 0 S, o
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cinnamenilo, donde el fenilo sustituido es un fenilo que contiene de
uno a cuatro sustitutos (1, 2, 3 or 4) en el aro de benceno, donde los
sustitutos son halogeno, hidroxilo, alquilo, nitro, alkoxi 0 amino:

m es un integral de  0~5, preferiblemente 0 0 1;

Ri1 representa hidrogeno, C;-Cs alquilo (preferiblemente C;-Cs
alquile y preferiblemente metilo), Cs or Cg aro aliciclico, benceno,
sustituido por fenilo, hidroxilo, amino, amino, C4-C4 alkoxi sustituto,
C1-C4 acilo, halogeno, acido carboxilico o eter carboxilico, donde el
amino sustituto es un animo sustituido con C4-C, alquilo, Cs 0 Cg aro
aliciclico, benceno o sustituido con fenilo; el fenilo sustituto es un
fenilo con uno a cuatro sustitutos en el aro de benceno, el sustituto
siendo  halogeno (preferiblemente cloro),  hidroxilo, alquilo
(preferiblemente C4-C; alquilo y mejor C4-C5 cadena linear de alquilo),
nitro, alkoxi o amino; el alquilo C4-Cs (preferiblemente alquilo C+-C3) y
el alquilo moiety en C;-C,4 alkoxe, C4-C4 acilo y Cs 0 Cs aro aliciclico
ring es preferible la cadena linear de alquilo la cual puede sustituirse
opcionalmente con dtomos de fluor 1~3;

[12] Los atomos de carbén asimétricos en la estructura aquiral o
quiral de atomos de carbono; para los atomos de carbono quirales, la
configuracion de Cqy C; es respectivamente (1S 2R), (18,2S), (1R,28)
0 (1R,2R); donde el isémero (1SR,2RS) es un eritro isémero y el
isomero (1SR,2SR) es un tereo isdmero.

[13] Donde el compuesto de la formula (1) es un alkali libre, y puede
formar varias sales con varios acidos inorganicos y acidos organicos.

[14] En una representacion, la sale es una sal que contiene anionens
farmacologicamente  aceptados, por ejemplo, hidrocloruro,
hidrobromuro, hidriadide, nitrato, sulfato r hidrosulfato, fosfato o acido
fosforico, acetato, lactato, citrato, tartrato, maleato, fumarato,
gluconato, sacarato, benzoato, metanosulfonato, metanosulfonato,
etanosuifonato, benceno sulfonato o p-toluenesulfonato, y
preferiblemente hidrocloruro, hidrobromuro, sulfato, trifluoroacetato y

metanosulfonato.
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[15] En otra representacion, la sal contiene 0.5~4 moléculas de agua
cristalina.

[16] Preferiblemente, los derivados de 1-butilo-2-hidroxil araiquilo
piperazina se seleccionan de un grupo consistente de;

VIil-1

(1SR,2RS)-N"-p-metoxilofenilo-N*-[1-butilo-2-(5'-cioro-6'-metoxilo-2-
naftil) hidroxietilo]piperazina,

VI-2

(1SR,2SR)-N'-p-metoxilofenilo-N*-{1-butilo-2-(5"-cloro-6’-metoxilo-2'-
naftil) hidroxietilo]piperazina,

VIN-3

(1 SR,2RS)—N1-o—metoxilofenilo-N4—[1 -butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilojpiperazina,

VIll-4

(1SR,2SR)-N"-0-metoxilofenilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo] piperazina,

VIII-5

(1SR,2RS)-N" -m-clorofenilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil}hidroxietilo]piperazina,

VII-6

(1SR,28R)-N"-m-clorofenilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo)piperazina,

VIi-7

(1SR,2RS)-N"-(2,3-dimetilofenilo)-N*-[1 -butilo-2-(5’-cloro-6'-metoxilo-
2'-naftil)hidroxietilo]piperazina,

VII-8

(1SR,28R)—N1-(2,3—dimetilofenilo)-N4-[1 -butilo-2-{5’-cloro-6"-metoxilo-
2'-naftihhidroxietilo]piperazina,

VIII-9

(1 SR,ZRS)-N‘-benci!o—N“-[‘l -butilo-2-(5'-cloro-6’-metoxilo-2’-naftil)
hidroxietilo]piperazina,

V110

(1SR,2SR)-N' -bencilo-N*-[1 -butilo-2-(5'-cloro-6'-metoxilo-2’-naftil)
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hidroxietilo]piperazina,

VIII-11

(1SR,2RS)-N"-p-nitrobencilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo]piperazina,

VIII-12

(1 SR,ZSR)-N'—p—nitrobencilo-N4-[1-butilo-2-(5’-cloro—B'-metoin0—2’-
naftil)hidroxietilo]piperazina,

Vil-13

(1SR,2RS)-N"-p-aminolbencilo-N*-[1 -butilo-2-(5'-cloro-6’-metoxilo-2'-

naftil)hidroxietilo]piperazina,

VIN-14

(1SR,ZSR)-N‘-p—aminolbencilo-N4-[1-butilo-2-(5'-cloro—ﬁ’-metoxilo-Z'-
naftilhidroxietilo]piperazina,

VII-15

(1SR,2RS)-N'-(3" 4", 5'-trimethoxybencilo)-N*-[1-butilo-2-(5'-cloro-6'-
metoxilo-2'-naftil)hidroxietilo] piperazina,

VIII-16 (1SR, 2SR)-N'-(3' 4’ 5'-

trimethoxybencilo)-N*-{1-butilo-2-(5'-cloro-6'-
metoxilo-2’-naftil)hidroxietilo]piperazina,

VIN-17

(18SR,2RS)-N"-a-phenemyl-N*[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftilhidroxietilo]piperazina,

VIll-18

(1SR,2SR)-N'-a-phenemyl-N*-[1-butilo-2-(5'-cloro-6-metoxilo-2'-
naftihhidroxietilo]piperazina,

VIlI-19

(1SR,2RS)-N'-benzhydryl-N*-[1 -butilo-2-(5’-cloro-6’-metoxilo-2'-
Naftihidroxietilo]piperazina,

VIII-20

(1SR,2SR)-N"'-benzhydryl-N*-[1 -butilo-2-{5'-cloro-6’-metoxilo-2'-
Naftil)hidroxietilo]piperazina,

VIll-21 (1SR, 2RS)-N"-cinnamyl-N*-[1-butilo-2-(5'-cloro-6’-metoxilo-2'-
Naftil)hidroxietilo)piperazina,

VIII-22 (1SR, 28R)-N"-cinnamyl-N*-[1 -butilo-2-(5'-cloro-6’-metoxilo-2'-
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naftijhidroxietilo]piperazina,
1X-23 (1 S,2R)-N1-bencilo-N4-[1-butilo-2-(5'-c|oro-6’-metoxilo-2‘-naftil)
hidroxietilo] piperazina,

[X-24 (1S,2S)-N"-bencilo-N*-[1-butilo -2-(5'-cloro-6'-metoxilo-2'-naftil)
hidroxietilo]piperazina,

IX-25 (1R,28)-N1—bencilo-N4-[1~buti|0-2-(5'—c!oro-6‘-metoxi|o—2’-naﬁil)
hidroxietilojpiperazina, y

IX-26 (1 R,2R)-N1—bencilo-N4-[1—buti10-2—(5’-cloro-6‘-metoxilo-2'—naftil)
hidroxietilo]piperazina.

[17] Most preferred are:

VII-8
(1SR,2RS)-N1-bencilo-N4-[1—butilo-2-(5’-cloro-6‘-metoxiIo-2’-naftil)
hidroxietilo]piperazina,
VIII-10 (1SR,2SR)-N'-bencilo
-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-nafil)
hidroxietilo]piperazina,
IX-23 (1S,2R)-N'—bencilo-N4-[1-butilo-2-(5’-cloro-6’-metoxiIo-2’-naftil)
hidroxietilo]piperazina,
IX-24 (18,2S)-N"-bencilo-N*-[1-butilo -2-(5'-cloro-6'-metoxilo-2'-naftil)
hidroxietilo]piperazina,
IX-25 (1R,2S)-N"-bencilo-N*-{1-butilo-2-(5'"-cloro-6'-metoxilo-2'-naftil)
hidroxietilo]piperazina, y
IX-26 (18,2R)-N"-bencilo-N*-{1-butilo -2-(5"-cloro-6’-metoxilo-2"-naftil)
hidroxietilo]piperazina.
[18) Las estructuras de los compuestos se muestran en la Tabla 1.

Tabla 1, estructuras de los compuestos

Cédigo | Configuracion Ary R, m
VIl | (1SR2RS) | —(_ oo H 0
VI-2 | (1SR2SR) | —{_)~ocm H 0
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VIIl-3 (1SR,2RS) \._7 0
H4CO

Vili-4 (1SR,2SR) @ 0
H,COQ

Cl
VIS | (1SR2RS) @ 0
Cl

V-6 | (1SR.2SR) @ 0
MG CH,

V7 | (1SR.2RS) _@ 0
HiC_ CHs

VII-8 | (1SR,2SR) _@ 0

VIO | (1SR.2RS) Ph 1

VII-10 | (1SR,2SR) Ph 1

Vi1 | (1sR2RS) | — o, 1

vi-12 | (1sR2sR) | —{ Vo, 1

VIIl-13 | (1SR ,2RS) —@—NHz 1

Vil-14 | (1SR28R) | —{ H-wn, 1

VII-15 | (1SR,2RS) Q ocns 1
HsCO  OCH,

VII-16 | (1SR,2SR) Q ocHs 1
HiCO  OCH,
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VI-17 | (1SR.2RS) Ph CH; 1
VII-18 | (1SR,2SR) Ph CH; 1
VII-19 | (1SR,2RS) Ph Ph 1
V20 | (1SR,2SR) Ph Ph 1
VIII-21 | (1SR,2RS) ay H 1
VIl22 | (1SR2SR) | /<) H 1
X23 | (1S2R) Ph H 1
IX-24 | (15,25) Ph H 1
X25 | (1R2S) Ph H 1
IX26 | (1R2R) Ph H 1

[19] En una representacion, los compuestos de VIII-1~VIll-22, que
son eretro o treo isomeros, pueden sintetizarse de acuerdo al
siguiente método:
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Q
_ (1 —— AT
HN  NH
HLCO HiCO
(n 3 & {1V) ol
(nm
] ;
o]
MM N—(CH
—(CHIM—A
AN L ) " OO Br
B H#0
cl ™)
J OH  ,— R
¢ R e N N—I -
! (CHYM=Ary
M N—(CHmM-Ar, ——— s
soRnS
GO CHe HyCO
3 ol ) of Vi
C4H° l Cqu
H—L-R H-4—R
(Y
H-—TOH HO—3—H
Ary Arz
R,
n: Ars (CH)n)X, KOH, CTBA, PWHO ervthro isomer threo izomer
9 R
b: X—C—Cgli,, ,AlCly, (UL, A CH!W R: =N N-CHImA
Cl

¢: CuBra, CHC1s, Et0AC

=8

. KOs KI, CH{COCH,

: NaRH4, CH:0H/4l(QiPr)y 1-ProH

[£3

£: separation

[20] La piperazina se utiliza como el material de comienzo. Primero,
se configura una reaccién de sustitucion nucleofilica con el arialalkano
halogenado correspondiente con el fin de obtener el compuesto
N-monoalquiloatado (Il). Esta reaccion se realiza bajo la fase de
transferencia catalitica. La N-monoalquilatacidon de la piperazina
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puede realizarse mediante una reaccion con KOH en un medio de
reaccion de benceno/agua utilizando cetil trimetiloamonio bromuro
(CTAB) como el catalizador de la fase de transferencia, y con un
rendimiento de hasta el 86%. El catalizador de la fase de transferencia
es aquel reportado en la patente china No. ZL02111934 1,

[21] El Compuesto (ll) se reacciona con el correspondiente acilo
cloruro para realizar la reaccion Friedel-Crafts con el fin de obtener
arilo alkanone (1V). Esta reaccién se realiza a temperatura ambiente,
utilizando diclorometano como solvente y cloruro de aluminio anidroso
como catalizador. El rendimiento es de alrededor del 80%.

[22] El Compuesto (IV) es brominado para producir arilo alkanone
halogenado (V). Esta reaccion se realiza mediante el calentamiento
najo reflujo, utilizando CuBr, como agente brominador y una mezcla
de la solucidn de cloroformo y etilo acetato como solvente. El
rendimiento es al rededor de un 85%.

[23] El Compuesto (Il) puede reaccionarse con el compuesto (V) para
producir la reaccién de alquilatacion N* produciendo asi un
compuesto de arilo alkanone piperazina (VI). La reaccién se realiza
mediante el reflujo por un periodo de 8-24 horas utilizando
K2COafacetona como sistema de reaccién. El rendimiento es de 80%.

[24] EI Compuesto (VI) se reacciona con NaBH; en metanol a
temperatura ambiente por 0.5-1 horas, o con aluminio isopropoxido en
isopropanol aa 60-651 por 24-48 horas, para reducir el grupo
carbonilo, y asi obtener el correspondiente compuesto de arilo alkanol
piperazina compuesto (VII).

[25] El compuesto (VII) es separado mediante una cromatografia de
columna y asli se obtienen los derivados eritro y treo isémeros (VIII)
de 1-butilo-2-hidroxil aralquilo piperazina. Los compuestos 0-1~022
de interes pueden cbtenerse utilizando ei método anterior.

[26] Los compuesto haloariloalkane en el paso a, y el compuesto de
acido cloruro y el Nl en el paso b se encuentran en el mercado o
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pueden preparase mediante métodos convencionales reportados en
la literatura.

[27} Para los isomeros Opticos de los compuestos IX-23~1X-26, puede
utilizarse el siguiente método de sintetizacion:

(28] EI Compuesto 3 se obtiene comenzando en quiral norleucina 1,
protegiendo el grupo de amino con phthaloyl y aciloating grupo
carboxy! con oxalyl cloruro; después el Compuesto 3 se reacciona con
el Compuesto 4 para realizar la reaccién Fiedel-Crafts, y asi
obteniendo el compuesto 5. El Compuesto 5 se reduce con aluminio
isopropoxida, y después es hidrolizado para obtener el Compuesto 7.
El Compuesto 7 se condensa con el Compuesto 8 para obtener el
Compuesto 9, y después se obtiene el producto optico puro de interés
(IX) mediante la separacion por cromatografia de columna. Ei
esquema de sintesis detallado se muestra abajo:

cl 4

[ +]
e cm- :;O
cl 7 ci
~g | |
8

OH U-H Nf—\N
OO0 T
~p Hy b o 4 )
l g

(1)

[29] La presente invencidn utiliza el método proquiral para sintetizar
cuanto iIsOmeros del compuesto
N'-bencilo-N*-{1-butilo-2-(5"-cloro-6'-metoxilo-2"-naftil)
hidroxietilo]piperazina:
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[30] Se sintetiz6 una mezcla del isdmero (1S,2R) y el isémero (1S,2S)
utilizando sing L-norleucina como material de comienzo, luego se
separo mediante una cromatografia de columna utilizando gel de silica
gel o alumina como medio y la solucién de metiloeno cloruro vy
metanol con un indice de volumen de 200:1 como eluant, para asi
obtener (1S,28)-N"-bencilo-N*-[1-
butilo-2-(5'-cloro-6'-metoxilo-2'-naftilyhidroxietilo]piperazina (IX-24) vy
(1S,2R)-N'-bencilo—N4-[1-butil0-2-(5’-cloro-6'-metoxilo-2'—naftil)hidroxi
etilo] piperazina (IX-23}. Si se utiliza la D-norleucina como material de
comienzo, de acuerdo con el mismo método se obtienen
(1S,28)—N1-bencilo-N“-[1-butil0-2-(5’—cloro—6’-metoxilo-2’—naphthy)hidr
oxietilo]piperazina ' (1X-25) y
(18,2R)-N"-bencilo-N*-[1-butilo-2-(5'-cloro-6'-
metoxilo-2'-naftihidroxietilo}piperazina (IX-26 ).

[31] Para la sintesis del anterior método, los materiales se encuentran
disponibles, los productos no requieren resolucién y se obtienen con
una alta pureza éptica y un rendimiento alto en promedic. La pureza
de los cuatro isdmeros dpticos se determina mediante un liquido de
alto rendimiento en una cromatografia con una columna quiral y
consiguiendo un excesc {ee) enantiomerico de mas de un
99%.[Condicién de deteccion OJ-H columna quiral (de Daicel
industries.Co. Ltd.,, JP) 4.6x250mm; fase mdvil: n-hexane:etanol:
dietiloamina = 40:60:0.1(v/v/v}): largo de honda ultravioleta:UV220nm:
temperatura de columna:350]

[32] Las configuraciones de los cuatro isémeros opticos puede
presumirse a partir de la configuracion del material de comienzo y el
acoplamiento constante del producto. En el curso de la reaccién, las
juntas que conectan el centro quiral no se rompen y el tamafo
relativos de los grupos conectados no cambia, la configuracién de C1
conectando en N en el producto final es la misma que aquella del
matenal de comienzo de la norleucina. Adicional, la configuracién de
C2 puede presumirse a partir del acoplamiento entre Ha y Hp
conectando el centro quiral. Especificamente, el acoplamiento bajo
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constante de Jap representa la eritro forma, y corresponde a la
configuracion de (15,2R) o (1R,2S); el acoplamiento alto constante de
JaP representa la treo forma, y corresponde a la configuracion de
(15,2S5) 0 (1R,2R).EI detalle se muestra en la tabla 2.

[33] Los isémeros (1S,2R) y (18,2S) se preparan utilizando
L-norleucina como el material de comienzo; y los isémeros (1R,28) y
(1R,2R) se preparan utilizando D-norleucina como material de
comienzo.

Tabla 2 Configuracién presumida de los cuatro isémeros opticos

nH —_—
v ZI\IHB N/ \N_“\
/E . j/H“ i‘/H ==
'\C T//\,__ “iy (\ /}
¢l T
compue | configuraci | configuraci | Acopla | Eritro/ | configuraci | configuraci
sto én on miento 6n de C, 6n del
tan Treo roducto
de de C, cons P
. te
norleucina
JQBIHZ
IX-23 L S 2.0 Eritro R 1S . 2R
IX-24 L S 9.6 Treo S 1S . 2S
IX-25 D R 2.0 Eritro S 1R . 25
IX-26 D R 9.6 Treo R 1R, 2R

[34] El experimento de inhibicién de recaptacion in vitro en los
transmisores monoamininos mostrdé que los derivados de
1-butilo-2-hidroxil aralquilo piperazina y los isémeros opticos
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correspondientes de la presente invencion, son inhibidores de
recaptacion triple, lo cual tiene un efecto inhibitorio in vitro mas fuerte
en la recaptacion de los transmisores monoaminicos DA, NE y 5-HT.
El compuesto preferido VIilI-10 tienen un efecto de inhibicion in vitro
equivalente en la recaptacion de 5-HT y NA en comparacion con la
venlafaxina y SIPlyy24, y tiene un actividad de inhibicion de
recaptacion mas potente para DA en comparacién con la venlafaxina,
SIPlyy24 y SIPI5286; el compuesto VII-9 tiene una actividad de
inhibicidn en la recaptacion de los tres transmisores monoaminicos en
comparacion a la venlafaxina, SIPlyy24 y SIP15286.

[35] Estudios de la actividad antidepresiva in vivo en animales mostr6
que: el compuesto VII-S tienen una actividad antidepresiva in vivo
equivalente a aquella de la venlafaxina y SIPI5286, y tiene una
diferencia comparativa con el grupo de control; y | actividad
antidepresiva in vivo del Compuesto VIII-10 es mas fuerte que aquella
de la venlafaxina y SIP15286.

[36] El estudio de toxicidad aguda mostrd que LDsqg (95% limite de
confianza) del compuesto preferido VIII-10 es 1048.5 (751.33~1433.7)
mg/kg, MLD(dosis letal minima) de VIII-9 es mas de 2844.7 mg/kg. Su
toxicidad aguda es menor que aquella de SIPlyy24 (un compuesto
preferido en la patente china No. ZL02111934.1) y SIPI5286 (un
compuesto preferido en la patente china No ZL200510030354.1)

[37] El estudio de farmacogenesis mostré que la vida media del
compuesto VIII-10 administrado oralmente es de 16.41 horas, lo cual
es mayor que aquella de VIiI-9 (5.89 horas) y SIPI5286 (5.71 horas).
La biodisponibilidad del compuesto Vill-10 administrado oralmente es
de 63.78%, lo cual es mayor que aquella de VII-9 (16.32%) vy
SIP15286 (51.63%). Por tanto, el compuesto VIII-10 posee un buen
manejo farmacolégico.

[38] Los derivados de 1-butilo-2-hidroxil aralquilo piperazina de la
presente invencion tienen un efecto inhibitorio de recaptacion triple de
5-HT, NA y DA, y pueden ser utilizados en la preparacion de
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antidepresivos.

[39] Los derivados de la presente invenciéon pueden ser administrados
en pacientes que los necesiten en la forma de composicién, via oral o
inyectado, o similares.

[40] La actual invencion también se relaciona con un método para
tratar a un paciente con depresion, abarcando la administracién de
una cantidad terapéuticamente eficaz de los derivados de la invencién
0 de la composicion que contenga los mismo, al paciente. La ruta de
la administracion puede ser administracion oral o inyeccion.

[41] La composicion contiene la cantidad terapéuticamente eficaz de
derivados de la actual invencién como ingrediente activo, junto con
unos o mas portadores farmacéutico aceptables.

[42] El portador significa los portadores convencionales en campo
farmacéutico, por ejemplo, los diluyentes, excipientes tales como
agua; pegamento tal como derivados de la celulosa, gelatina,
polyvinylpyrrolidone y similares; llenadores tales como almidon y
similares; agentes de desintegracion tales como carbonato de calcio,
bicarbonato de sodio y similares; ademas, otros coadyuvantes tales
como dulcificantes de las sustancias aromaticas y se pueden agregar
en la composicion.

[43] Para la administracion oral, podra formulare en preparaciones
sélidas convencionales tales como tabletas, polvo o capsulas; para la
administracion inyectada, podra formularse como una solucion
inyectable.

[44] Varias preparaciones de la composicién segin la actual
invencién se pueden preparar usando métodos convencionales en
campo farmacéutico, en donde el contenido del ingrediente activo es
0.1% a 99.5% (por peso).

[45] La cantidad administrada en la actual invencion puede variar
segun la ruta de la administracion, peso del paciente, tipo severidad

de y de la enfermedad siendo tratada, y similares de la edad v, la dosis
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diaria es 5-30 mg/kg del peso corporal (oral) o 1-10 ma/kg del peso
corporal (inyeccion). Los derivados de la actual invencién
demostraron el antagonismo contra la depresion en ensayos de los
animales.

[46] Para superar el defecto de SIPI5286, la modificacion de la
estructura se realiza usando SIP15286 como el compuesto lider. El
actual inventor encontré que, cuando el grupo del sustituto de C1 es
hidrocarbono graso, con el incremento de la cadena del carbén a
partir de la 1 a 4, los isdbmeros del treo de! eritro y de la demostracion
de los compuestos mejora la inhibicion en el recaptacion de 5-HT, NA
y DA, comparable con SIPlyy24 y la venlafaxine como control positivo.
Cuando el sustituto es butilo, que es derivados de 1 de
butilo-2-hidroxil piperazina del aralquilo de la actual invencion, la
actividad de la inhibicién en el recaptacion de 5-HT, NA y DA del
alcance de los isomeros del treo del eritro alcanzan el maximo, mas
alto que el de SIPlyy24, SIPI5286 y la venlafaxina como control
positivo. Sin embargo, cuando el sustituto de C1 es pentyl, la actividad
de la inhibicion disminuye agudamente. Cuando la calificacién de la
estructura fue realizada en otros compuestos en ZL02111934.1. el
actual inventor encontrd que cuando el sustituto de C1 es butilo, la
actividad de la inhibicién en el recaptacion de 5-HT, NA y DA alcanzd
el valor maximo para todos. Por lo tanto, el actual inventor considerd
que los derivados de 1 de butilo-2-hidroxil piperazina del aralquilo
tienen la actividad mas fuerte que aquella mostrada por los derivados
del piperazina del alkanol del arilo.

[47] El estudio in vivo en animales subsecuente también muestra gue
en comparacion con los derivados de arilo alkanol piperazina
develados en la patente china No. ZL02111934.1 y el isémero 6ptico
develado en la patente china No. ZL200510030354.1, los derivados
de 1-butilo-2-hidroxil aralquilo piperazina de la presente invencion
poseen ventajas mas fuertes en la actividad antidepresiva, menor
toxicidad, mayor vida media y mayor manejabilidad farmacologica.
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[48] En conclusion, los derivados de 1-butilo-2-hidroxil aralquilo
piperazina en la presente invencién, en comparacion con los
depresores clinicos de doble accién (por ejemplo, venlafaxina)
pueden ser mas potentes, mayores indicaciones de uso, menor
toxicidad y menor cantidad de efectos neurotdxicos secundarios. Los
derivados tienen como ventajas su mayor actividad antidepresiva,
menor toxicidad, mayor biodisponibilidad, mayor vida media y mejor
manejabilidad farmacoldgica en comparacion con los derivados de
arilo  alkanol piperazina develados en la patente china
No.ZL02111934.1 y los isémeros Opticos develados en la patente
china No.ZL200510030354.1.

Modos especificos para desarrollar la Invencion

Método general 1:sintesis de N-aralquilo piperazina
hidrocloruro(il)

[49] EI hexahydrate de Piperazina (350mmol, de la estacién quimica
el reactivo de Shangai), KOH del solido (100mmol) y CTAB (bromuro
de Hexadecyl Trimetiloammonium, 1mmol) fue agregado a 18 ml de
agua y calentado para disolver. Se adicionaron 40 ml de cloruro de
aralquilo (100mmol, comercialmente disponible) en benceno, gota a
gota a una temperatura de 700. Después del goteo, el reactivo fue
reflujado por 1.5 horas, y se le permitié reposar, seguido, la fase
organico fue lavada con 50ml de agua y 50ml de solucién saturada de
NaCl respectivamente y secada con filtrado de MgSO4. El solvente
fue evaporado bajo presién reducida, y el concentrado entonces fue
disuefto en 50ml el alcohol absoluto y el pH ajustado a 3 mediante el
goteo de la solucion de HCI/CZHS50H. A continuacién, el precipitado
solido fue filtrado y secado. El hidrocloruro del piperazina de
N-aralquilo fue obtenido por la recristalizacion en etanol. El
rendimiento fue de 80%-86%.

Método general 2; sintesis of
2-hexanone-5-cloro-6-metoxilonaphthaline(IV)
[50] El compuesto (lll) (28.4mmol) fue disuelto en diclorometano

(30ml). Se adicioné AlCI; (30.8mmol), el reactor fue mezclado por 1
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houra a temperatura ambiente. Con el AICl; disolviéndose
gradualmente, el color de la solucion se torno de oscuro a marrén
claro. Se adicioné Hexanoyl cloruro(23.7mmol) a cuenta gotas
lentamente a la mezcla, con una temperatura controlada por debajo
de 100. Después del goteo, el reactor fue calentado naturalmente a
temperatura ambiente y mezclado por 1h. E! color de la solucién de
reaccion se torno de oscuro a marrén. La solucién de reaccion fue
vertida en una mezcla de acido hidrocloridico (20ml)/hielo picado (50g)
bajo mezcla y el color de la fase organica se tornd de amarillo claro a
amarillo. La fase organica fue separada, lavada con agua (20mix3)
hasta que la fase acuosa se tornara neutral y luego secada con
Na;SO,4 anhidrido durante la noche. El disencante fue filtrado, y el
residuo fue lavado con una pequefia cantidad de diclorometano.
Seguido, el soivente del filtrado fue evaporado y se obtuvo una
sustancia oleosa amarillo claro. El producto IV fue separado como un
producto oleaoso amarillo claro mediante una cromatografia de
columna (acetato de etilo: éter de petrdleo=1:400~1:60), permitiéndole
el reposo y solidificacion. El rendimiento fue de alrededor 80%.

Método general 3: sintesis de 2-(a-bromo-hexanone)- 5-cloro - 6-
metoxilonaphthaline (V)

[51] El compuesto (IV) (21mmol) fue disuelto en una meza de acetato
de etilo (50ml) y cloroformo (50ml), luego se adiciond6 CuBr,
(40.2mmol), la reaccidn se realizé bajo reflujo durante 3 horas. El
CuBr producido fue filtrado. El filtrado fue lavado con agua (20mIx3), y
secado con Na,S0O,4 anhidrido durante la noche. El disecante fue
filtrado, con el residuo lavado con una pequefa cantidad de acetato
de etilo. El solvente del filtrado fue evaporado. Se obtuvo un sélido
cristalino amarillo claro mediante la recristalizacion con etanol. El
rendimiento fue de alrededor 85%.

Método general 4:

sintesis de

N’-aralquilo-N“-[1 -(5’-cloro-6'-metoxilo-2’-naphthoyl)pentyl}]
piperazina hidrocloruro({Vl)
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[52] Se colocd en en acetona (50ml), N-aralquilo piperazina
hidrocloruro ()] {10mmol), 2-(a-bromo-hexanone)-5-
cloro-6-metoxilonaphthaline (V) (12mmol), potasio yodado (1mmol) y
anhidrido K;CO3 (35mmol). La reaccién fue realizada mediante la
mezcla bajo reflujo por un periodo de 8 a 12 horas. Después fue
fitrado, y el solvente fue evaporado hasta secarse bajo presion
reducida. Se adicionaron 50m! de agua, el reactor fue extraido con
EtOAc (100mix3). Las capas de ester fueron sacadas y lavadas con
20ml agua y 30m! de solucion excesivamente saturada de NaCl, luego
secadas con MgSQs. Después de la filtracion , el solvente fue
evaporado. El concentrado fue disuelto mediante la adiciéon de 30ml
de etanol, y pH ajustado a 2 con HCI/C;HsOH (5N). El precipitado
solido fue filtrado y recristalizado en etanol/agua o metanol para
obtener el compuesto (VI) con un rendimiento de 60%~85%.

Método general 5:

sintesis de

N'-aralquilo-N*{1 -butilo-2-(5’-cloro-6’-metoxilo-2’-naftil)
hidroxietilo] piperazina hidrocloruro(VIl)

[53] Se disolvié aluminio isopropoxide (35mmol) en 80ml de
isopropanol, y se adiciond AICl; abhidrico (3.5mmol). Segguido se

calentd a 45-500 , la mezcla fue revuelta por 30min hasta tornarse

transparente, se adiciono N'-aralquilo-N*-aralquiloacilo
alquilopiperazina(10mmol) en isopropanol. lLa temperatura se
incrementé a 60-650, la reaccion se realizé hasta que el material
objetivo se desapareciera (deteccién TLC, 6-48 horas). A continuacion,
se adicioné  15% de soiucidon de NaOH {por peso) para ajusta el pH
a alrededor de 7. Se realizo la extraccion con diclorometano o acetato
de etilo y el extracto fue lavado con solucidn saturada de NaCl (20ml)
y secado con MgS0,4. Después de la filtracidn, el solvente del filtrado
fue evaporado bajo condiciones de presién reducida. El residuo fue
disuelto en 20ml de etanol, y el pH ajustado a 2 con HCI/C;HsOH. El
precipitado solido fue filtrado con un rendimiento de 85%~95%.
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Ejemplo 1

VIII-1
(1SR,2RS)-N'-p-metoxilofenilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo)piperazina (eritro forma)

[54] Se sintetizaron 429 of
N'-p-metoxilofenilo-N*-[1-butilo-2-carbonilo- 2-(5-cloro-6-methoxy
naphthalene-2-yl)] etilopiperazina hidrocloruro  utilizando N'-p-
metoxilofenilopiperazina (10mmol) y 2-(a-bromo-hexanone)-5-cloro-6-
metoxilonaftalina (10mmol), de acuerdo con el método general 2 al
método  general 4, con un rendimiento de  79%,
m.p=231.5-233.6C(dec). Después se realizé la reduccién de carbonilo
en N'-p-metoxilofenilo-N*-[1-butito-2-carbonilo-2-(5-cloro-6-methoxy
naphthalene-2-yl)]etilopiperazina de acuerdo con el método general 5,
onteniéndose 3.78g de N'-p- metoxilofenilo- N*[1-butilo-2
-hidroxi-2-(5-cloro- 6-methoxynaphthalene-2-yl)letilopiperazina
hidrocloruro, con un rendimiento del 90%. El compuesto fue después
transformado en un alkali libre, y separado mediante cromatografia de
columna para obtener una eritro forma, seguido se disolvié en etanol,
y se ajusté a un pH de 2 con HCI/C;HsOH(5N). El precipitado sélido
fue filtrado y el compuesto (VII-1) se obtuvo mediante la
recristalizacién en etanol/agua o metanol. El analisis de los elementos
del compuesto mostrd que el compuesto contenia 0.5 moleculas de
agua cristalina.

m.p=221.6-223.200(dec). MS : m/z 483 (M™).

'HNMR(DMSO-d6): & 0.73-1.66(m, 9H, CHyCH,CH,CHa),
2.65-2.891(m, 9H, CH+piperazina-H), 3.76(s, 3H, OCHa3), 3.87(s, 3H,
OCHa3), 5.0 (d, 1H, CH, J=4.0), 5.17(d, 1H, OH), 6.84-8.04(m,8H, Ar-H)

Ejemplo 2

ViI-2
(1SR,2SR)-N"-p-metoxilofenilo-N*-[1-butilo-2-(5"-cloro-6"-metoxilo-2’-
naftilhidroxietilo]piperazina (trec forma)

[55] Se sintetizaron” 4.2g de N'-p-metoxilofenilo-N*-{1-butilo-2
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-carbonilo-2-(5-cloro-6-methoxy naphthalene-2-yl)]etilopiperazina
hidrocloruro utilizande N'-p- metoxilo fenilopiperazina (10mmol) vy
2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina (10mmol), de
acuerdo con el método general 2 al método general 4, con un
rendimiento de 79%, m.p=231.5-233.60(dec). Después se realizé la
reduccién de carbonilo en
N'-p-metoxilofenilo-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-metoxi
naphthalene-2-yl)Jetilopiperazina de acuerdo con el método general 5,
y 3.78g de
N'-p-metoxilofenilo-N*-[1-butilo-2-hidroxi-2-(5-cloro-8-methoxynaphth
alene-2-yl)]etilopiperazina  hidrocloruro fue obtenido con un
rendimiento de 90%. El compuesto fue después transformado en un
alkali libre, y separade mediante cromatografia de columna. La treo
forma obtenida se disolvid en etanol, y se ajustd a un pH de 2 con
HCI/C2HsOH(5N). El precipitado sdélido fue filtrado y el compuesto
(V1II-2) se obtuvo mediante la recristalizacion en etancl/agua o
metanol. El andlisis de los elementos del compuesto mostré que el
compuesto contenia 2 moleculas de agua cristalina.

m.p=220.4-222 80(dec). MS: m/z 483 (M"}

'HNMR(DMSO-d6): & 0.85-1.51(m, 9H, CHyCH,CH,CHa),
2.49-2.97(m, 9H, CH+piperazina-H), 3.78(s, 3H, OCHj3), 3.87(s, 3H,
OCHa), 4.6 (d, 1H, CH, J=8.0), 5.14(d, 1H, OH), 6.86-8.06(m, 9H,

Ar-H),

Ejemplo 3

VIiI-3
(1SR,2RS)-N'-0-metoxilofenilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo]piperazina (eritro forma)

[56] Se sintetizaron 4.03g de N'-o-metoxilofenilo-N*-[1-butilo-2
-carbonilo-2-(5-cloro-6-methoxy naphthalene-2-yl)]etilopiperazina
hidrocloruro  utilizando N'-o-metoxilofenilopiperazina (10mmol) y
2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina (10mmol), de

acuerdo con el método general 2 al método genera!l 4, con un
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rendimiento de 78%, m.p=232.4-234.1°C(dec).

[57] Despues se realizé la reduccion de carbonilo en
N‘-o-metoxilofenilo~N4-[1-butilo-2—carbonilo -2 -(5- cloro- 6- metoxi
naftaleno-2-yl)] etilopiperazina de acuerdo con el método general 5, y
3.58¢g de
N1-o-metoxi|ofenilo—N4-[1-butiIo-2-hidroxi—2-(5-cloro»6-methoxynaphth
alene-2-yl)]etilopiperazina hidrocloruro fue obtenido c¢on un
rendimiento del 89%. El compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La treo
forma obtenida se disolvié en etanol, y se ajusté a un pH de 2 con
HCI/C;HsOH(5N). El precipitado sdlido fue filtrado y el compuesto
(VIll-3) se obtuvo mediante la recristalizacion en etanollagua o
metanol. El andlisis de los elementos del compuesto mostré que el
compuesto contenia 2 moléculas de agua cristalina.

m.p=227.3-229.1°C(dec). MS: m/z 483 (M").

'HNMR(DMSO-d6): & 0.73-1.66(m, 9H, CH,CH,CH,CHa),
2.65-2.91(m, 9H, CH+ piperazina-H), 3.76(s, 3H, OCH.), 3.98(s, 3H,
OCHa), 5.0 (d, 1H, CH, J=4.0), 5.17(d, 1H, OH), 6.84-8.04(m, 9H,
Ar-H)

Ejemplo 4

Viil-4

(1SR,2SR)-N'-0-metoxilofenilo-N*-[1 -butilo-2-(5'-cloro-6’-metoxilo-2'-
naftil) hidroxietilo]piperazina (treo forma)

(58] Se sintetizaron 4.03g de N'-o-metoxilofenilo-N*-[1-butilo-2
-carbonilo-2-(5-cloro-6-methoxy naphthalene-2-yh)]etilopiperazina
hidrocloruro utilizando N'-o-metoxilofenilopiperazina (10mmol) y
2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina (10mmol), de
acuerdo con el método general 2 al método general 4, con un
rendimiento de 78%, m.p=232.4-234 1°C(dec).

[59] Después se realizd la reduccion de carbonilo en
N'-o-metoxilofenilo-N4-[1-butilo-2-carboni|o -2 -(5- cloro- 6- metoxi
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naftaleno-2-yl)] etilopiperazina de acuerdo con el método general 5, y
3.58g de
N'-o-metoxilofen ilo-N*-[1 -butilo-2-hidroxi-2-(5-cloro-6-methoxynaphth
alene-2-yl)Jetilopiperazina  hidrocloruro fue obtenido con un
rendimiento del 89%. El compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La treo
forma obtenida se disolvio en etanol, y se ajusté a un pH de 2 con
HCI/C2HsOH(5N). El precipitado sélido fue filtrado y el compuesto
(VIli-4) se obtuvo mediante la recristalizacién en etanol/agua o
metanol. El anaiisis de los elementos del compuesto mostré que el
compuesto contenia 2 moleculas de agua cristalina.

m.p=223.5-225.0°C(dec). MS: m/z 483 (M").

'HNMR(DMSO-d6): & 0.65-1.51(m, 9H, CH2CH,CH,CHa),
2.49-2.97(m, 9H, CH+ piperazina-H), 3.78(s, 3H, OCHj), 3.98(s, 3H,
OCHs), 4.6 (d, 1H, CH, J=8.0), 5.14(d, 1H, OH), 6.86-8.06(m, 9H,
Ar-H).

Ejemplo 5

VII-5
(1SR,2RS)-N‘—m-clorofenilo—N4-[1—butilo-2-(5’-cioro-6'-metoxiIo-2'—
naftil) hidroxietilolpiperazina(eritro forma)

[60] Se sintetizaron 4.20g de N'-o-metoxilofenilo-N"—[‘l-butilo-2
-carbonilo-2-(5-cloro-6-methoxy naphthalene-2-yl)]etilopiperazina
hidrocloruro  utilizando N‘—o-metoxilofenilopiperazina (10mmol) y
2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina (10mmol), de
acuerdo con el método general 2 al método general 4, con un
rendimiento del 79%, m.p=231.5-233.6°C(dec).

[61] Después se realizd la reduccion de carbonilo en
N'-o-metoxilofenilo-N*-[1-butilo-2-carbonilo -2 -(5- cloro- 6- metoxi
naftaleno-2-yl)] etilopiperazina de acuerdo con el método general 5, y
3.78g de
N 1-r.'>-meto><ilofenilo-N"‘—[1 -butilo-2-hidroxi-2-(5-cloro-6-methoxynaphth
alene-2-yl)letilopiperazina  hidrocloruro fue obtenido con un
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rendimiento del 90%. Ei compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La eritro
forma obtenida se disolvié en etanol, y se ajusté a un pH de 2 con
HCI/C2HsOH(5N). El precipitado sdlido fue filtrado y el compuesto
(VII-5) se obtuvo mediante la recristalizacién en etanolfagua o
metanol.

m.p=224.2-226.8°C(dec). MS: m/z 487 (M").

'HNMR(DMSO-d6): & 0.73-1.66(m, 9H, CH,CH,CH,CHs).
2.65-2.91(m, 9H, CH+ piperazina-H), 3.76(s, 3H, OCHs), 5.0 (d, 1H,
CH, J=4.0), 5.17(d, 1H, OH), 6.84-8.04(m, 9H, Ar-H)

Ejemplo 6

VII-6
(1SR,28R)-N"-m-clorofenilo-N*-[1-butilo-2-(5'-cloro-6’-metoxilo-2'-
naftilhidroxietilo]piperazina (treo forma)

[62] Se sintetizaron 4.20g de N‘-o-metoxilofenilo-N“-H—butilo-2
-carbonilo-2-(5-cloro-6-methoxy naphthalene-2-yl)]etilopiperazina
hidrocloruro  utilizando  N'-o-metoxilofenilopiperazina (10mmol) y
2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina  (10mmol), de
acuerdo con el metodo general 2 al método general 4, con un
rendimiento del 79%, m.p=231.5-233.6°C(dec).

[63] Despues se realizd la reduccibn de carbonilo en
N'-o-metoxilofenilo-N*-[1-butilo-2-carbonilo -2 -(5- cloro- 6- metoxi
naftaleno-2-yl)] etilopiperazina de acuerdo con el método general 5, y
3.78¢g de
N’ -o-metoxilofenilo-N*-{1-butilo-2-hid roxi-2-(5-cloro-6-methoxynaphth
alene-2-yl)]etilopiperazina hidrocloruro fue obtenido con un
rendimiento del 90%. EI compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La treo
forma obtenida se disolvid en etanol, y se ajusté a un pH de 2 con
HCI/C2HsOH(SN). E! precipitado sélido fue filtrado y el compuesto
(VIIl-6) se obtuvo mediante la recristalizacién en etanol/agua o
metanol.
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[64]  m.p=220.4-222.8°C(dec). MS: m/z 487 (M").

'HNMR(DMSO-d6): & 0.65-1.51(m, 9H, CH;CH,CH,CHa),
2.49-2.97(m, 9H, CH+ piperazina-H), 3.78(s, 3H, OCHa), 4.6 (d, 1H,
CH, J=8.0), 5.14(d, 1H, OH), 6.86-8.06(m, 9H, Ar-H).

Ejemplo 7

VIII-7

(1SR,2RS)-N'-(2,3d imetilofenilo)-N*-[1 -butilo-2-(5’-cloro-6'-metoxilo-2
- naftil)hidroxietilo]piperazina (eritro forma)

[65] Se sintetizaron 3.80g de
N'-(2,3-dimetilofenilo)-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-
methoxynaphthalene-2-yl)Jetilopiperazina  hidrocloruro  utilizando
N1-(2,3-dimetilofenilo)piperazina (10mmol) y 2-(a-bromo-hexanone)-
S-cloro-6- metoxilonaftalina (10mmol), de acuerdo con el método
general 2 al meétodo general 4,n a rendimiento of 80%,
m.p=232.5-235.6°C(dec).

[66] Después se realizd la reduccion de carbonilo en
N1-(2,3-dimetilofenilo)-N“-[1—butilo—2-carboniIo-2-(5-cloro—6-methoxyna
phthalene-2-yl)letilopiperazina de acuerdo con el método general 5, y
3.34g de
N'-(2,3-d imetilofenilo)-N*-[1 -butilo-2-hidroxi-2-(5-cloro-6-methoxynaph
thalene-2-yi)letilopiperazina hidrocloruro fue obtenido con un
rendimiento del 88%. El compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La treo
forma obtenida se disolvié en etanol, y se ajusté a un pH de 2 con
HCI/C2zHsOH(5N). El precipitado sélido fue filtrado y el compuesto
(VIl-7) se obtuvo mediante la recristalizacion en etanol/fagua o
metanol.

[67) m.p=218.5-220.8°C(dec). MS: m/z 481 (M*).

"HNMR(DMSO0-d6):5 0.74-0.77(m, 3H, CH,CH,CHy), 1.13-2.11(m,
6H, CH,CH,CH,CH3), 2.15 (s, 3H, CHs), 2.20(s, 3H, CHa),
2.50-2.87(m, 9H, piperazina -CH), 3.99(s, 3H, OCHs), 5.06-5.07(m, 1H.
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CH, J=4.0), 5.18-5.19(d, 1H, OH), 6.83-8.05(m, 8H, Ar-H).
Ejemplo 8

Vili-8

(1SR,2SR)-N'-(2,3-d imetilofenilo)-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-
2'-naftil)hidroxietilo]piperazina (treo forma)

[68] Se sintetizaron 3.80g de
N'-(2,3-dimetilofenilo)-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-
methoxynaphthalene-2-yl)Jetilopiperazina  hidrocloruro  utilizando
N’-(2,3-dimetiIofeniIo)piperazina (10mmol) y 2-(a-bromo-hexanone)-
5-cloro-6- metoxilonaftalina (10mmol), de acuerdo con el método
general 2 al método general 4,in a rendimiento of 80%,

U m.p=232.5-235.6°C(dec).
(69] Después se realizd la reduccién de carbonilo en
' N’—(2,3-dimetilofenilo)-N4-[1-butilo-2-carbonilo—2-(5-cloro-6-methoxyna
phthalene-2-yl)]etilopiperazina de acuerdo con el método general 5, y
3.34g de

N'-(2,3-dimetilofenilo)-N*-[1-butilo-2-hidroxi-2-(5-cloro-6-methoxynaph
thalene-2-yl)]etilopiperazina hidrocloruro fue obtenido con un
rendimiento del 88%. El compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La treo
forma obtenida se disolvié en etanol, y se ajusté a un pH de 2 con
HCI/C;HsOH(5N). El precipitado solido fue filtrado y el compuesto
(VIII-8) se obtuvo mediante la recristalizacién en etanolfagua o
metanol,

m.p=220.4-222.8°C(dec). MS: m/z 481 (M").

"HNMR(DMSO-d6):5 0.66-0.69(m, 3H, CH,CH,CH), 0.96-1.53(m,
6H, CH,CH,CH,CHs), 2.17(s, 3H, CHa), 2.21(s, 3H, CH3), 2.80-2.96(m,
9H, piperazina -CH), 3.99(s, 3H, OCHj), 4.59-4.61(m, 1H, CH, J=8.4),
5.14 (d, 1H, OH), 6.83-8.05(m, 8H, Ar-H).

Ejemplo 9

VIII-9
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(1SR,2RS)-N1—bencilo-N"-[1-butilo—2-(5’-c|oro-6'-metoxilo-2‘-naﬂil)
hidroxietilo]piperazina (eritro forma)

[70} Se sintetizaron 4.20g de
N'-bencilo-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-methoxynaphthalene-
2-yl)] etilopiperazina hidrocloruro utilizando N'-bencilopiperazina
(10mmaol) y 2-(a-bromo-hexanone)-5-cloro-6-metoxilonaftalina
(10mmol), de acuerdo con el método general 2 al método general 4,
con un rendimiento del 78%, m.p=241.7-243.3°C (dec).

[71] Después se realizé la reduccibn de carbonilo en
N'-bencilo-N*-[1-butilo-
2-carbonilo-2-(5-cloro-6-methoxynaphthalene-2-yl)] etilopiperazina de
acuerdo con el método general 5 y 373 de
N'-bencilo-N*-[1-butilo-2-hidroxi-2-(5-cloro-6-
methoxynaphthalene-2-yl)Jetilopiperazina hidrocloruro fue obtenido
con un rendimiento del 89%. E! compuesto fue después transformado
en un alkali libre, y separado mediante cromatografia de columna. La
eritro forma obtenida se disolvio en etanol, y se ajustd a un pH de 2
con HCI/C2HsOH(5N). El precipitado sélido fue filtrado y el compuesto
(VIll-9) se obtuvo mediante la recristalizacion en etanol/agua o
metanol. El analisis de los elementos del compuesto mostrd que el
compuesto contenia 2 moleculas de agua cristalina.

m.p=225.0-225 8°C{dec). MS: m/z 467 (M").

'HNMR(DMSO-d6): & 0.72-1.60(m, 9H, CH,CH,CH,CH3),
2.27-2.70(m, 9H, CH+ piperazina -H), 3.40(s, 2H, CH, Ph), 3.98(s, 3H,
OCHg), 5.0 (d, 1H, CH, J=4.4), 5.10(s, 1H, OH), 7.20-8.02(m, 10H,
Ar-H).

Ejemplo 10

VII-10

(1SR,2S8R)-N'-bencilo-N*-[1 -butilo-2-(5'-cloro-6'-metoxilo-2’-naftil)
hidroxietilo]piperazina(treo forma)

[72] Se sintetizaron 4.20g de
N'-bencilo-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-methoxynaphthalene-
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2-yl)] etilopiperazina hidrocloruro utilizando N'-benciiopiperazina
(10mmol) y 2-(a-bromo-hexanone)-5-cloro-6-metoxilonaftalina
(10mmol), de acuerdo con el método general 2 al método general 4,
con un rendimiento del 78%, m.p=241.7-243.3°C (dec).

[73] Después se realizd la reduccidn de carbonilo en
N'-bencilo-N*-[1-butilo-
2-carbonilo-2-(5-cloro-6-methoxynaphthalene-2-yl)] etilopiperazina de
acuerdo con el método general 5 y 3.73g de
N'-bencilo-N*-[1-butilo-2-hidroxi-2-(5-cloro-6-
methoxynaphthalene-2-yl)]etilopiperazina hidroclorure fue obtenido
con un rendimiento del 89%. El compuesto fue después transformado
en un alkali libre, y separado mediante cromatografia de columna. La
treo forma obtenida se disolvié en etanol, y se ajustd a un pH de 2
con HCI/CaHsOH(5N). El precipitado sélido fue filtrado y el compuesto
(VIII-10) se obtuvo mediante la recristalizacion en etanolfagua o
metanol. El analisis de los elementos del compuesto mostré que el
compuesto contenia 2 moléculas de agua cristalina.

m.p=223.1-224.3°C(dec).MS: m/z 467 (M").

1HNIVII"-?(DMSO-dB): 6 0.66-1.50(m, 9H, CHyCHyCH,CHa),
2.42-2.84(m, 9H, CH+ piperazina -H), 3.49(s, 2H, CH; Ph), 4.02(s, 3H,
OCHz3), 4.5(d, 1H, CH, J=8.8), 5.10(s, 1H, OH), 7.26-8.08(m, 10H,
Ar-H).

Ejemplo 11

VI-11
(1SR,2RS)-N"-p-nitrobencilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxiletilo]piperazina (eritro forma)

[74] Se sintetizaron 3.94¢g of
N-p-nitrobencilo-N*-[1 -butilo-2-carbonilo-2-(5-cloro-6-methoxy

naphthalene -2-yl)Jetilopiperazina hidrocloruro utilizando
N'-p-nitrobencilopiperazina (10mmol) y

2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina (10mmol), de
acuerdo con elétodo general 2 al método general 4, con un
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rendimiento del 77%, m.p=233.5-235.7°C(dec).

[75] Después se realizd la reduccibn de carbonilo en
N'-p-nitrobencilo-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-methoxynaphth
alene-2-yl)] etilopiperazina de acuerdo con el método general 5, y
3.47¢
deN’-p-nitrobencilo-N*-[1-butilo-2-hidroxi-2-(5-cloro-6-methoxynaphth
alene-2-yl)] etilopiperazina hidrocloruro fue obtenida con un
rendimiento del 88%. El compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La eritro
forma obtenida se disolvié en etanol, y se ajustd a un pH de 2 con
HCI/CoHsOH(EN). El precipitado sélido fue filtrado y el compuesto
(VII-2) se obtuvo mediante la recristalizacién en etanoliagua o
metanol.

m.p=228.7-221.0°C(dec). MS: m/z 512 (M").

'HNMR(DMSO-d6): & 0.72-1.60(m, 9H, CHyCH,CH,CHy),
2.27-2.70(m, 9H, CH+ piperazina -H), 3.40(s, 2H, CH; Ph), 3.98(s, 3H,
OCHj3), 5.0 (d, 1H, CH, J=4.4), 5.10(s, 1H, OH), 7.20-8.02(m, 9H,
Ar-H).

Ejemplo 12

VIN-12
(1SR,2SR)-N"-p-nitrobencilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo]piperazina (treo forma)

[76] Se sintetizaron 3.94¢g of
N1-p-nitrobencilo—N4-[1 -butilo-2-carbonilo-2-(5-cloro-6-methoxy

naphthalene -2-yl)Jetilopiperazina hidrocloruro utilizando
N'-p-nitrobencilopiperazina (10mmol) y

2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina (10mmol), de
acuerdo con elétodo general 2 al método general 4, con un
rendimiento del 77%, m.p=233.5-235.7°C(dec).

[77] Después se realizd la reduccion de carbonilo en
N’-p-nitrobencilo-N“-[1-butiIo-2-carbonilo-2-(5-cloro-6-methoxynaphth

alene-2-yl)] etilopiperazina de acuerdo con el método general 5, y
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3.47¢g

deN1-p-nitrobencilo-N“-[1 -butilo-2-hidroxi-2-(5-cloro-6-methoxynaphth
alene-2-yl)] etilopiperazina hidrocloruro fue ‘obtenida con un
rendimiento del 88%. El compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La treo
forma obtenida se disolvié en etanol, y se ajusté a un pH de 2 con
HCI/C2HsOH(5N). EI precipitado sélido fue filtrado y el compuesto
(VIIl-12) se obtuvo mediante la recristalizacion en etanol/agua o
metanol.

m.p=226.8-229.0°C(dec). MS: m/z 512 (M").

'HNMR(DMSO-d6): & 0.65-1.51(m, 9H, CH,CH,CH,CHa),
2.49-2.97(m, 9H, CH+ piperazina -H),3.78(s, 3H, OCHz3), 4.6 (d, 1H,
CH, J=8.0), 5.14(d, 1H, OH), 6.96-8.16(m, 9H, Ar-H).

Ejemplo 13

VIII-13
(1SR,2RS)-N"-p-aminolbencilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo]piperazina (eritro forma)

[78] Se sintetizaron 3.76g de
N'-p-aminobencilo-N*-{1-butilo-2-carbonilo-2-(5-cloro-6-methoxy

naphthalene-2-yl)]etilopiperazina hidrocloruro utilizando
N'-p-aminobencilopiperazina (10mmol) y

2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina  (10mmot), de
acuerdo con el método general 2 almétodo general 4, con un
rendimiento del 78%, m.p=233.6-235.9°C(dec).

(79] Después se realizd la reduccidon de carbonilo en
N’ -p-aminobencilo-N*-[1 -butilo-2-carbonilo-2-(5-cloro-6-methoxy

naphthalene-2-yl)] etilopiperazina de acuerdo con el método general 5,
y 3.27g de
N'-p-aminobencilo-N*-[1-butilo-2-hidroxi-2-(5-cloro-8-methoxynaphtha
lene-2-yl}] etilopiperazina hidrocloruro fue obtenido con un
rendimiento del 87%. El compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La eritro

Péagina 32 de 64
OPO011-26-0157




TRADUCCION OFICIAL No. 11-0407 S ———
de un documento escrito en inglés, realizado por traductor oficial con sello otorgado mediante
Resoluciones Nos. 2755/68 y 01144/97 dal Ministerio de Justicia de Colombia.

forma obtenida se disolvié en etanol, y se ajusté a un pH de 2 con
HCI/C2HsOH(5N). El precipitado solido fue filtrado y el compuesto
(VII-13) se obtuvo mediante la recristalizacion en etanolfagua o
metanol.

m.p=219.4-221.0°C(dec). MS: m/z 482 (M").

'HNMR(DMSO-d6): & 0.72-1.60(m, 9H, CHCH;CH,CHs),
2.27-2.70(m, 9H, CH+ piperazina -H), 3.40(s, 2H, CH, Ph), 3.98(s, 3H,
OCHs), 4.0(m, 2H, NHy), 5.0 (d, 1H, CH, J=4.4), 5.10(s, 1H, OH),
7.20-8.02(m, 9H, Ar-H).

Ejemplo 14
VIII-14

(1 SR,28R)—N1-p-aminolbencilo-N“-[1 -butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo]piperazina (treo forma)

(80] Se sintetizaron 3.76g de
N'-p-aminobencilo-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-methoxy

naphthalene-2-yl)Jetilopiperazina hidrocloruro utilizando
N'-p-aminobencilopiperazina (10mmol) y

2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina  (10mmol), de
acuerdo con el meétodo general 2 almétodo general 4, con un
rendimiento del 78%, m.p=233.6-235.9°C(dec).

[81] Despueés se realizd la reduccion de carbonilo en
N'-p-aminobencilo-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-methoxy
naphthalene-2-yl)] etilopiperazina de acuerdo con el método general 5,
y 3.27g "~ de
N' -p-aminobencilo-N*-[1 -butilo-2-hidroxi-2-(5-cloro-6-methoxynaphtha
lene-2-yl)] eftilopiperazina hidrocloruro fue obtenido con un
rendimiento del 87%. El compuesto fue después transformado en un
alkali libre, y separado mediante cromatografia de columna. La treo
forma obtenida se disolvié en etanol, y se ajusté a un pH de 2 con
HCI/C,HsOH(5N). El precipitado sélido fue filtrado y el compuesto
(VIli-14) se obtuvo mediante la recristalizacién en etanol/agua o
metanol.
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m.p=215.2-218.0°C(dec). MS: m/z 482 (M*).

'HNMR(DMSO-d6): & 0.65-1.51(m, 9H, CHCH,CH,CH3),
2.49-2.97(m, 9H, CH+ piperazina -H), 3.78(s, 3H, OCH,), 3.87(s, 3H,
OCHa), 4.0(m, 2H, NH;), 4.6 (d, 1H, CH, J=8.0), 5.14(d, 1H, OH),
6.86-8.06(m, 9H, Ar-H).

Ejemplo 15

Vill-15
(1SR,2RS)-N'-(3',4' 5 trimethoxybencilo)-N*[1-butilo-2-(5'-cloro-6'-
metoxilo-2'- naftil)hidroxietilo]piperazina (eritro forma)

[82] Se sintetizaron 4189 de
N'-(3',4',5'-trimethoxybencilo)-N*-{1-butilo-2-carbonilo-2-(5-cloro-6-
methoxynaphthalene-2-yl)Jetilopiperazina  hidrocloruro  utilizando
N1-(3’,4’,5’—trimethoxybencilo)piperazina (10mmol) y
2-(o-bromo-hexanone)-5-  cloro-6-metoxilonaftalina  (10mmol), de
acuerdo con el método general 2 al método general 4, con un
rendimiento del 75%, m.p=235.5-238.6°C(dec).

[83] Después se realizé la reduccidon de carbonilo en
N'-(3',4’,5'"-trimethoxybencilo)-N*-[1-butilo-2-carbonilo-
2-(5-cloro-6-methoxynaphthalene-2-yl)]etilopiperazina de acuerdo con
el método general 5 y 363g de N'-(3.45-
trimethoxybencilo)-N*-[1-butilo-2-hidroxi-2-(5-cloro-
6-methoxynaphthalene-2-yl)] etilopiperazina hidrocloruro fue obtenido
con un rendimiento del 87%. El compuesto fue después transformado
en un alkali libre, y separado mediante cromatografia de columna. La
eritro forma obtenida se disolvié en etanol, y se ajusté a un pH de 2
con HCI/C,HsOH(5N). E! precipitado solido fue filtrado y el compuesto
(VIIl-15) se obtuvo mediante la recristalizacién en etanol/agua o
metanol.

m.p=221.3-223.6°C(dec). MS: m/z 557 (M").

1HNI\/IR(DMSO-dEi): & 0.72-1.60(m, 9H, CH,CH,CH>CH,),
2.27-2.70(m, 9H, CH+ piperazina -H), 3.40(s, 2H, CH; Ph), 3.70(m, 9H,
OCHa), 3.98(s, 3H, OCHa), 4.0(m, 2H, NHy), 5.0 (d, 1H, CH, J=4.4),
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5.10(s, 1H, OH}, 7.20-8.02(m, 7H, Ar-H).
Ejemplo 16

VIlI-16

(1 SR,ZSR)-N1-(3',4’,5'-trimethoxybencilo)-N“—[1 -butilo-2-(5’-cloro-6'-
metoxilo-2'-naftil)hidroxietilo}piperazina (treo forma)

[84] Se sintetizaron 4.18g de
N'-(3'4’,5'-trimethoxybencilo)-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-
methoxynaphthalene-2-yl)Jetilopiperazina  hidrocloruro  utilizando
N'-(3'4’ 5'-trimethoxybencilo)piperazina (10mmol) y
2-(a-bromo-hexanone)-5-  cloro-6-metoxilonaftalina  (10mmol), de
acuerdo con el método general 2 al método general 4, con un
rendimiento del 75%, m.p=235.5-238.6°C{dec).

[85) Después se realizd la reduccidn de carbonilo en
N1~(3’,4',5’-trimethoxybencilo)-N"‘-[1-butilo-2-carbonilo-
2-(5-cloro-6-methoxynaphthalene-2-yl)letilopiperazina de acuerdo con
el método general 5 y 3633 de N'-(3.4.5-
trimethoxybencilo)-N*-[1-butilo-2-hidroxi-2-(5-cloro-
6-methoxynaphthalene-2-yl)] etilopiperazina hidrocloruro fue obtenido
con un rendimiento del 87%. El compuesto fue después transformado
en un alkali libre, y separado mediante cromatografia de columna. La
treo forma obtenida se disolvié en etanol, y se ajusté a un pH de 2
con HCI/C;HsOH(5N). E! precipitado solido fue filtrado y el compuesto
(VII-16) se obtuvo mediante la recristalizacién en etanollagua o
metanol.

m.p=226.5-228.8°C{dec). MS: m/z 557 (M").

'HNMR(DMSO-d6): 8 0.65-1.51(m, 9H, CH.CH,CH,CHy),
2.49-2.97(m, 9H, CH+ piperazina -H), 3.70(m, 9H, OCHa), 3.78(s, 3H,
OCHj3), 3.87(s, 3H, OCHy), 4.6 (d, 1H, CH, J=8.0), 5.14(d, 1H, OH),
6.86-8.06(m, 7H, Ar-H).

Ejemplo 17
Vill-17
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(1SR,2RS)-N"-a-phenemyl-N*-[1 -butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo]piperazina (eritro forma)

[86] Se sintetizaron 4229 de
N'-a-phenemyl-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-
methoxynaphthalene-2-yl)]etilopiperazina  hidrocloruro  utilizando
N'-a-phenemyl piperazina (10mmol) y
2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina (10mmol), de
acuerdo con el metodo general 2 al método general 4, con un
rendimiento del 78%, m.p=241.7-243.3°C(dec).

[87] Despues se realizé la reduccidn de carbonilo en
N'-a-phenemyl-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-methoxynaphthal
ene-2-yl)] etilopiperazina de acuerdo con el método general 5, y 3.75g
de N'-a-phenemyl
-N*[1 -butilo-2-hidroxi-2-(5-cloro-6-methoxynaphthalene-2-y|)Jetilopipe
razina hidrocloruro fue obtenido con un rendimiento del 89%. El
compuesto fue después transformado en un alkali libre, y separado
mediante cromatografia de columna. La eritro forma obtenida se
disolvio en etanol, y se ajustd a un pH de 2 con HCWC,HsCH(5N). E!
precipitado solido fue filtrado y el compuesto (VIII-17) se obtuvo
mediante la recristalizacion en etanol/agua o metanol.

m.p=235.0-237.6°C (dec). MS: m/z 481.1 (M").

'HNMR(DMSO-d6):5 0.54-0.63(m, 3H, CH2CH2CHa),
0.78-1.24(m, 6H, CH,CH,CH,CH3), 1.57-1.75(m, 3H, CHCH,),
1.83-1.86(m, 2H, CH,CH,CH,CH3), 3.44-3.59(m, 8H, piperazina -H),
3.99(s, 3H, OCHs), 4.57(m,1H, CH;-CH-Ph), 4.57(m, 1H, CH),
5.66-5.67(d, 1H, CH, J=4.8), 7.48-8.11(m, 10H, Ar-H).

Ejemplo 18

VIII-18
(1SR,28R)-N1-a-phenemyI-N"‘-[1-butiIo—2-(5’-cloro-6'-metoxiI0—2’-
naftil}hidroxietilo]piperazina (treo forma)

[88] Se sintetiaron 4.229 de
N'-a-phenemyl-N*{1-butilo-2-carbonilo-2-(5-cloro-6-
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methoxynaphthalene-2-yl)letilopiperazina  hidrocloruro  utilizando
N'-a-phenemyl piperazina (10mmol) y
2-(a-bromo-hexanone)-5-cloro-6- metoxilonaftalina (10mmol), de
acuerdo con el método general 2 al método general 4, con un
rendimiento del 78%, m.p=241.7-243.3°C(dec).

[89] Después se realizd la reduccion de carbonilo en
N’—a—phenemyI-N“-H-butilo-2—carboniIo-2—(5—cloro—6-methoxynaphthal
ene-2-yl)] etilopiperazina de acuerdo con el método general 5, y 3.75g
de N'-a-phenemyl
-N4-[1-buti|0-2-hidroxi—2-(5-cloro-6-meth0xynaphthalene-2-yl)]etilopipe
razina hidrocloruro fue obtenido con un rendimiento del 89%. El
compuesto fue después transformado en un alkali libre, y separado
mediante cromatografia de columna. La treo forma obtenida se
disolvio en etanol, y se ajustd a un pH de 2 con HCI/C,HsOH(5N). El
precipitado solido fue filtrado y el compuesto (VIII-18) se obtuvo
mediante la recristalizacion en etanollagua © metanol.
m.p=224.0-226.1°C. MS: m/z 481 (M").

'HNMR(DMSO-d6):8 0.61-0.65(m, 3H, CH,CH,CHs3), 0.88-1.06(m,
6H, CHCH,CH,CH3), 1.28-1.29(m, 3H, CHCHs), 2.33-2.76(m, 8H,
piperazina), 2.50-2510(m, 1H, CH-N), 3.25-3.39(m, 1H,
CH3-CH-Ph), 3.89(s, 3H, OCHj3), 4.47-4 51(m, 1H, CH, J=8.4), 5.05(d,
1H, OH}, 7.23-8.03(m, 10H, Ar-H).

Ejemplo 19

VII-19

(1SR, 2RS)-N"-benzhydryl-N*-[1-butilo-2-(5'-cloro-6"-metoxilo-2'-
naftil)hidroxietilo)piperazina (eritro forma)

[90] Se sintetizaron 4.68g
deN1-benzhyd ryl-N*-[1 -butilo-2-carbonilo-2-(5-cloro-6-methoxy
naphthalene-2-yl)]etilopiperazina hidrocloruro utilizando N'-benzhydryl
piperazina (10mmol) y 2-(a-bromo-hexanone)-5-cloro-6-metoxilo
naftalina (10mmol), de acuerdo con el método general 2 al método
general 4, con un rendimiento of 76%, m.p=212.9-215.2°C(dec).
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[91] Después se realiz6 Ila reduccibn de carbonilo en
N'-benzhydryl-N*-[1-butilo-2-carbonilo-2-(5-cloro-8-methoxynaphthale
ne-2-yl)letilopiperazina according to método general 5, y 4.83g of
N'-benzhydryl -N*-[1-butilo-2-
hidroxi-2-(5-cloro-6-methoxynaphthalene-2-yl))etilopiperazina

hidrocloruro fue obtenido con un rendimiento del 85%. El compuesto
fue después transformado en un alkali libre, y separado mediante
cromatografia de columna. La eritro forma obtenida se disolvié en
etanol, y se ajustd a un pH de 2 con HCI/C;HsOH(5N). El precipitado
solido fue filtrado y el compuesto (VIII-19) se obtuvo mediante ia
recristalizacion en etanol/agua o metanol. m.p=183.0-184.6°C(dec).

MS : miz 543 (M").

'HNMR(DMSO-d6): & 0.71-1.80(m, 9H, CH,CH,CH,CHy),
2.24-2.74(m, OH, CH+ piperazina -H), 4.22(s, 1H, CH Ph,), 3.98(s, 3H,
OCHa), 5.0 {(d, 1H, CH, J=3.6), 5.11(d, 1H, OH), 7.14-8.01(m, 15H,

Ar-H)o

Ejemplo 20

VilI-20
(1SR,2SR)-N'-benzhydryl-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo)piperazina (treo forma)

[92] Se sintetizaron 4 68g
deN'-benzhydryl-N*[1-butilo-2-carbonilo-2-(5-cloro-6-methoxy
naphthalene-2-yl)]etilopiperazina hidrocloruro utilizando N'-benzhydryl
piperazina (10mmol) y 2-(a-bromo-hexanone)-5-cloro-6-metoxilo
naftalina (10mmol), de acuerdo con el método general 2 al método
general 4, con un rendimiento of 76%, m.p=212.9-215.2°C(dec).

[93] Después se realizd la reduccion de carbonilo en
N'-benzhydryl-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-methoxynaphthale
ne-2-yl)]etilopiperazina de acuerdo con el método general 5, y 4.83g

de N'-benzhydryl -N*-[1-butilo-2-
hidroxi-2-(5-cloro-6-methoxynaphthalene-2-yl)]etilopiperazina
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hidrocloruro fue obtenido con un rendimiento del 85%. El compuesto
fue después transformado en un alkali libre, y separado mediante
cromatografia de columna. La treo forma obtenida se disolvié en
etanol, y se ajusté a un pH de 2 con HCI/C;HsOH(5N). El precipitado
solido fue filtrado y el compuesto (VIII-20) se obtuvo mediante la
recristalizacion en etanol/agua o metanol. m.p=179.3-181.1°C(dec).
MS: m/z 543 (M").

'HNMR(DMSO-d6): & 0.63-1.46(m, 9H, CH,CH,CHCHa),
2.33-2.82(m, 9H, CH+ piperazina -H), 4.28(s, 1H, CH Ph,), 3.98(s, 3H,
OCHs), 4.5 (d, 1H, CH, J=8.4), 5.06(s, 1H, OH), 7.16-8.03(m, 15H,
Ar-H).

Ejemplo 21

VIIi-21
(1SR,2RS)-N"-cinnamyi-N*-[1 -butilo-2-(5’-cloro-6’-metoxilo-2'-naftil)
hidroxietilo]piperazina (eritro forma)

[94] Se sintetizaron 4.61g de
N'-cinnamyl-N*-[1-butilo-2-carbonilo-2-(5-cloro-6-methoxy

naphthalene-2-yl)Jetilopiperazina hidrocloruro utilizando
N'-cinnamylpiperazina (10mmol) y

2-(a-bromo-hexanone)-5-cloro-6-metoxilonaftalina ~ (10mmol),  de
acuerdo con el método general 2 al método general 4, con un
rendimiento of 82%, m.p=232.2-234.0°C(dec).

(95] Después se realizé la reduccion de carbonilo en
N‘—cinnamyI—N“-H-butiIo-2-carb0niIo-2—(5-cloro-6-methoxynaphthalen

e-2-yl)] etilopiperazina de acuerdo con el método general 5, y 4.19g of
N'-cinnamyl

-N*[1 -butilo-2-hidroxi-2-(5-cloro-6-methoxynaphthalene-2-yl)jetilopipe
razina hidrocloruro fue obtenido con un rendimiento del 91%. Ei
compuesto fue después transformado en un alkali libre, y separado
mediante cromatografia de columna. La eritro forma obtenida se
disolvid en etanol, y se ajusté a un pH de 2 con HCI/C,HsOH(5N). El
precipitado sélido fue filtrado y el compuesto (VilI-21) se obtuvo
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mediante la recristalizacion en etanolfagua ©0 metanol.
m.p=228.8-230.1°C(dec).MS : m/z 493 (M").

'HNMR(DMSO-d6): 00.73-1.60(m, 9H, CH2CH2CH2CH3),
2.31-3.04(m, 11H, CH+ CH2+ piperazina -H), 3.98(s, 3H, OCH3), 4.9
(d, 1H, CH, J=4.0), 5.11(d, 1H, OH), 6.23-6.52(m, 2H, CH=CH),
7.22-8.02(m, 10H, Ar-H).

Ejemplo 22

VIIl-22
(1SR,2SR)-N"-cinnamyl-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2’-naftil)
hidroxietilo]piperazina (treo forma)

[96] Se sintetizaron 4.61g de
N'-cinnamyl-N*-[1 -butiI0—2—carboniIo-2-(5-cI6ro-6-methoxy

naphthalene-2-yl)]etilopiperazina hidrocloruro utilizando
N‘-cinnamylpiperazina (10mmol) y

2-(a-bromo-hexanone)-5-cloro-6-metoxilonaftalina  (10mmol), de
acuerdo con el método general 2 al método general 4, con un
rendimiento of 82%, m.p=232.2-234.0°C(dec).

[97] Después se realizd la reduccion de carbonilo en
N'-cinnamyl-N*-[1 -butilo-2-carbanilo-2-(5-cloro-6-methoxynaphthalen
e-2-yl)] etilopiperazina de acuerdo con el método general 5, y 4.19g of
N'-cinnamy!

-N*-[1-butilo-2-hid roxi-2-(5-cloro-6-methoxynaphthalene-2-yl}]etilopipe
razina hidrocloruro fue obtenido con un rendimiento del 91%. El
compuesto fue después transformado en un alkali libre, y separado
mediante cromatografia de columna. La treo forma obtenida se
disolvié en etanol, y se ajustoé a un pH de 2 con HCI/C;HsOH(5N). El
precipitado solido fue filtrado y el compuesto (VIII-22) se obtuvo
mediante la recristalizacibn en etanolfagua o metanol.
m.p=194.1-195.6°C(dec). MS : m/z 493 (M").

'HNMR(DMSO-d6): & 0.36-1.49(m, OH, CH2CH;CH,;CHa),
2.43-3.27(m, 11H, CH+ CHa+ piperazina -H), 3.98(s, 3H, OCHa), 4.5 (d,

1H, CH, J=8.0), 5.18(s, 1H, OH), 6.24-6.55(m, 2H, CH=CH),
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7.21-8.05(m, 10H, Ar-H).

Ejemplo 23

Sintesis of (S)-2-(1,3-dicarboniloisoindole}hexanoic acid (2)

(98] Se adicionaron 6.55g of L-norleucina(0.05mol), 7.40g de phthalic
anhydride (0.05mol), 0.8ml de trietiloamina a 150ml de toleno abjo
mezcla a 110°C. Después de la reaccion por reflujo por 24 horas, la

reaccion se completo. El solvente fue evaporado después de seu
enfriamiento y se adicionaron 50ml de agua. La extracaion se realize

con acetate de etilo(50mIx3) , y la capa de acetate de etilo fue lavada

con solucion saturada de NaCl, y secada con MgSO, anhidrico. El
solvent de filtrado fue evaporado tras la filtracidn de la mezcla,
obteniendose asi 12.28g de sodlido blanco con un rendimiento de

90.3%. MS : m/z 262(M+).'"HNMR(DMSO-d6): & 0.86-1.37(m, 9H,
CHCH,CH2CH3), 4.46 (m, 1H, CH), 7.25-7 .86 (m, 4H, Ar-H).
Ejemplo 24

(991 La preparacion de (R)-2-(1,3-dicarboniloisoindole) acido
hexanoico fue la misma que aquella de (S)-2-(1,3-dicarboniloisoindole)
acido hexanoico (2). El rendimiento fue de 87.6%.

MS : m/z 262(M+). 'HNMR(DMSO-d6): & 0.90-1.25(m, 9H,
CH2CH,CH,CH;), 4.68 (m, 1H, CH), 7.42-7.91 (m, 4H, Ar-H),

Ejemplo 25

Sintesis de
(S)-2-[2-(1,3-dicarboniloisoindole)hexanoyl]-5-chloo-6-metoxilo
naftalina (5)

[100] Se disolvieron 10.45g del compuesto 2 (0.04mol) en 100ml de

diclorometano a 0°C , y 8.15ml (0.1mol)} de oxalyl cloruro fueron

adicionado a cuenta gotas en un bafio de hielo. Después del goteo, 8
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gotas de priridna fueron adicionadas. La temperatura se aumenté
lentamente a temperatura ambiente y la mezcla fue provocada por 20
horas. Se evaporaron el disolvente de cloruro de acilo superfluo
mediante evaporacion rotatoria en 350, el concentrado fue diluido en
100 m! de diclorometano. g 9,25 de 4 Compuesto (0.048mol) y 6,41 g
de AICI3 anhidrico (0.048mol) se agregaron a reaccionar para 30 dias
a temperatura ambiente. El reactivo se combind lentamente en y
mezcla de 1N HCI(100ml) hielo/dicloromthane (100 ml), se dejd
reposar para permitir las separacion de las capas. La capa acuosa se
extrajo con dicloromethane(100mix2). Las capas de dicloromethane
se combinaron y, a continuacion, fueron lavadas con solucion
saturada de NaCl, secadas mediante MgSQ4 anhidrico. El solvente
del filtrado se evapord tras la filtracion. Se obtuvo una sustancia
aceitosa marron oscuro, y se separd por cromatografia de columna
(aldmina neutral, acetato de eftilo: éter de petrdleo = 3: 1). Se
obtuvieron g 4.68 de sustancia amarilla aceitosa con un rendimiento

de 26,8%. MS : m/z 438(M+). '"HNMR(DMSO-d6): & 0.96-1.77(m, 9H,

CH2CH2CH2CH3), 3.73(s,3H,0CH3),5.09 (m, 1H, CH), 7.64-8.34 (m,
SH, Ar-H).

Ejemplo 26

[101] Preparacion de
(R)-2-[2-(1,3-dicarboniloisoindole)hexanoyl]-5-cloro-6-metoxilo
naftalina fue igual que aquella de

(8)-2-[2-(1,3-dicarboniloisoindole}hexanoyl]-
5-cloro-6-metoxilonaftalina(5) in a rendimiento of 28.4%. MS : m/z

438(M+). '"HNMR(DMSO-d6): & 1.03-1.62(m, 9H, CH.CH,CH,CHa),
3.10(s,3H,0CH3),5.14 (m, 1H, CH), 7.35-8.11 (m, 9H, Ar-H).

Ejemplo 27

Sintesis de
(28)-2-[1-hidroxi-2-(1,3-dicarboniloisoindole)hexyl]-5-cloro-6- metoxilo

naftalina (6)
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[102] Se disolvieron 4.36 g de 5(0.01mol) del compuesto en la
mezcla de 19,2 ml de tolueno y 12,6 ml de isopropanol y, a
continuacion, 10.2 g (0.05mol) de isopropoxide de aluminio se
anadicionaron para reaccionar en 1000 durante 4 horas. Después de
completada la reaccidén, la mezcla fue enfriada, el disolvente se
evaporo y se agregd 1N y de HCI (50 ml). La extraccién se realizé con
acetato de etilo (50 mi x 3). La capa de acetato de etilo se lavo con
una pequefa cantidad de agua y solucién saturada de NaCl, secada
con MgS0O4 anhidrico. El disolvente se evaporé tras la filtracion, y g
4,32 de luz solido amarillo fueron obtenidos con un rendimiento del
98,6%.MS: miz 439(M+).'"HNMR(DMSO-d6): 5 0.96-1.58(m, 9H,
CH2CHzCH2CH3), 3.73(s,3H,0CHj3),4.05(m, 1H, CHN), 5.12 {m, 1H,
CHOH), 7.34-8.08 (m, 9H, Ar-H).

Ejemplo 28

[103] Preparacion de (metoxilonaftalina
2R)-2-[1-hidroxi-2-(1,3-dicarboniloisoindole)hexyl]-5-cloro-6-fue la
misma que la de (25)-2-1-hidroxi-2-(1,3-dicarbonilo isoindole) hexil]
-5-cloro-6-metoxilonaftalina (6) con un rendimiento de 97.4%. MS: m/z
439(M+)."HNMR(DMSO-d6): & 0.89-1.44 (m, 9H, CH,CH,;CH,CHj3),
3.70(s,3H,0CHz), 4.19(m, 1H, CHN), 5.07 (m, 1H, CHOH}), 7.12-8.00
(m, 9H, Ar-H).

Ejemplo 29

Sintesis de  (1S)-2-(5-cloro-6-metoxilonaftalina)-2-hidroxi-1-butilo
etiloamina (7)

[104] Se disolvieron 2.15 g de 6(0.005mol) del compuesto en 15 mi
de metanol, se adicionaron 5 ml de hidrato de hidrazina (0.01mol). La
mezcla se agité por 3 horas a temperatura ambiente y so obtuvo un
sOlido blanco. Tras la filtracion, el disolvente de filtrado se evapord y
se realizé una extraccion con agua(20ml)/dicloromethane(20mix3). La
capa de diclorometano combinada fue lavada con solucidén saturada
de NaCi, secada con MgSO4 anidrico. Tras la filtracion, el disolvente
de filtrado fue evaporado, y 1,13 g de sdlido blanco fueron obtenidos
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con un rendimiento de 73,4%. MS: m/z 309 (M+). THNMR{DMSO-d6);
(0,93-1.54(m, 9H, CH2CH2CH2CH3), 3,08 (1 H, m, CHN),
3.77(s,3H,0CH3), 4,75 (1 H, m, CHOH}), 7.50-8.17 (m, 5 H, Ar-H).

Ejemplo 30

(105] Preparacion de  (1R)  -2-(5-cloro-6-metoxilonaftalina)
-2-hidroxi-1-butiloetilo  amino fue igual que aquella de
(18)-2-(5-cloro-6-metoxilonaftalina)-2-hidroxi-  1-butiloetiloamine (7)
con un rendimiento de 70.1%. MS: m/z 309 (M*).1HNMR(DMSO-d6): 3
1.11-1.77(m,  9H, CH,CH,CH>CH3), 3.14(m, 1H, CHN),
3.58(s,3H,0CHz3), 4.69 (m, tH, CHOH), 7.75-8.29 (m, 5H, Ar-H).

Ejemplo 31

Preparacion , de
(15,2R)-N"-bencilo-N*-[1-butilo-2-hidroxi-2-(5'-cloro-6'-metoxilo-
2')-naftiletilo]piperazina hidrocloruro (IX-23) y

(1S,2S)-N"-bencilo-N*-[1-
butilo-2-hidroxi-2-(5'-cloro-6'-metoxilo-2')-naftiletilo]piperazina
hidrocloruro (1X-24).

[106] A 0.9249 del compuesto 7(0.003mol) se adicionaron 10ml de
acetonitrilo, 2mi de trietiioamina y 1.624g del compuesto 8(0.007mol,
preparado c.f. patente US4748726), La mezcal fue calentada y
reflujada por 20 horas hasta que la reaccién se completo, detectada
por TLC. Se evaporo acetonitrilo, la extraccion se realizé con
cloroformo(50mix3) y agua. Las capas de cloroformo fueron
agrupadas y secadas mediante MgSQO4. Se evapord el cloroformo,
obteniendo una sustancia aceitosa y amarilla, que fue la mezcla de
dos isdbmeros (9). MS: m/z 465(M+).

[107] La mezcla (9) fue separada por cromatografia de columna de
gel de silice con diclorometano: metanol = 200 como el elusor. g 047
de amarillo aceitoso (1S, 2S) isémero (rendimiento:34%) en primer
lugar fue elucionado y disuelto en 20 ml de metanol. Se utilizé acido
hidroclorhidrico/etanol para ajustar el pH a 2. Se obtuvo un precipitado
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blanco sélido y 0,25 g de producto blanco mediante filtracion.

[108}] Se elucionaron en agua, 0,12 g de grasa de amarilla (1S, 2R)
isomero (rendimiento:8.5%) y posteriormente disuelta en 10 mi de
metanol. Se utilizé acido hidrocloridico/etano!l para ajustar el pH a 2.
Se obtuvo un precipitado solido amarillo, y 0,05 g de producto amarillo
mediante filtracion y calefaccion a sequedad.

IX-23: mp: 2250 ~ 2258°C(dec); MS: miz 467 (M+);

1HNMR(DMSO-dG): 6 0.36-1.86(m, 9H, CH,CH,CH,CH3), 3.54-3.80(m
9H, CH+piperazina-H), 3.96(s, 2H, CHx-Ph), 4.42(s, 3H, OCH,),
5.519-5.524 (d, 1H, CH, J=2.0), 7.43-8.14(m, 10H, Ar-H).

IX-24: mp: 2231 ~ 224.3°C{(dec) ; MS: miz 467 (M+);

'"HNMR(DMSO-d6): § 0.33-1.58(m, 9H, CHCH,CH,CHy), 3.62-3.79(m,
9H, CH+ piperazina-H), 3.95(s, 2H, CHp-Ph), 4.42(s, 3H, OCHa),
4.913-4.937(d, 1H, CH, J=9.6), 7.43-8.17(m, 10H, Ar-H).

t

Ejemplo 32

(109] Preparacion de
(18,28)-N'-bencilo-N*-[1 -butilo-2-hidroxi-2-(5"-cloro-6'-
metoxilo-2’}-naftiletilo)piperazina hidrocloruro (1X-25) Y

(1S,2R)-N"-bencilo-N*-[1-butilo-2-hid roxi-2-(5'-cloro-6"-metoxilo-2')-naf
tiletilo]piperazina hidrocloruro(IX-26) fue igual que el Ejemplo31.

IX-25: mp: 2250 ~ 2258°C(dec); MS: miz 467 (M+)

'HNMR(DMSO-d6): 6 0.36-1.86(m, 9H, CH,CH,CH,CH,), 3.54-3.80(m,
9H, CH+ piperazina-H), 3.96(s, 2H, CH,-Ph), 4.42(s, 3H, OCHy),
5.519-5.524 (d, 1H, CH, J=2.0), 7.43-8.14(m, 10H, Ar-H).

IX-26: mp: 2231 ~ 224.3°C(dec);, MS: miz 467 (M+);

'HNMR(DMSO-d6): § 0.33-1.58(m, 9H, CH,CH,CH,CHa), 3.62-3.79(m
9H, CH+ piperazina-H), 3.95(s, 2H, CHy-Ph), 4.42(s, 3H, OCHx),
4.913-4.937(d, 1H, CH, J=9.6), 7.43-8.17(m, 10H, Ar-H).

Ejemplo 33

Tableta:

Derivado de la presente invencién  10mg
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sucrosa 150mg
almidén de maiz 38mg
esterato de calico 2mg

[110] Preparacion: el ingrediente activo fue mezclado con almidén
de maiz y de sacarosa y, a continuacion, la mezcla fue humedecida
mediante la adiciéon de agua, mezclada uniformemente, secada,
triturado y examinada, seguido se agregé estearato de calcio. La
mezcla obtenida fue provocada uniformemente y, a continuacion,
presionada en tabletas. El peso de la tableta fue 200 mg por
comprimido, que contiene 10 mg de ingrediente activo.

Ejemplo 34

Inyeccion:

Derivado de la presente invencion 20mg
agua para la inyeccién 80mg

[111] Preparacion: el ingrediente activo se disolvi6 y mezclo
uniformente con agua para su inyeccion, y después se filtrd. La
mezcla obtenida se dividido en ampollas bajo condiciones estériles. El
peso fue de 10mg por ampolla, conteniendo 2mg del ingrediente
activo.

Ejemplo 35

Efecto inhibitorio de los compuestos en la recaptacion de 5-HT,
NA y DA mediante sinaptosomas de cerebro

[112] Se realizaron estudios sobre la inhibicién de recaptacion de
los neurotransmisores monoaminicos mediante sinaptosomas
cerebrales, que es un medio importante actualmente adoptado en
todo el mundo en estudios farmacolégicos del sistema central
nervioso. Este método puede utilizarse no soélo para estudiar el
mecanismo de accién de un medicamento, sino también puede
utilizarse para la deteccién de nuevos farmacos por este mecanismo.
En la presente invencion, los estudios sobre el efecto de la inhibicion
de los compuestos en la recaptacion de 5-HT, NA y DA por

sinaptosomas del cerebro se realizd, con venlafaxina (un eficaz doble
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inhibidor de la recaptacién de 5-HT y NA) y 6-hidroxi DA como los
controles positivos. :

1. Preparacion de sinaptosomas de cerebro de rata

[113] Ratas machos SD fueron sacrificados por dislocacién cervical
y luego los cerebros de los mismos fueron tomados rapidamente y
colocados sobre hielo. Se tomaron tejidos de lluvia relacionados (para
el experimento de recaptacion de NA de 5-HT y [3 H] de {3 H], fue
tomada la corteza prefrontal; para el experimento de recaptacion [3 H]
DA, se tomd cuerpo estriado) fueron separados y pesados. Se
adiciond 10 veces (V/W) de 0.32mol / solucion de sacarosa helada | y
se homogeneizé eléctricamente con Teflén de vidrio. El homogenado
fue centrifugado a 40 1000 g x 10 min. Seguido, el sobrenadante fue
tomado y centrifugado a 40 en 17000g x 20 min. La precipitacion fue
suspendida en 30 volumenes de bufer de KRH (125 mM (NaCl), 4,8
mM KCI, 1,2 mM CaCl2, 1,2 mM MgS0O4, 1,0 mM KH2P04, 22 mM
NaHCO3, 25 mM HEPES, 10 mM glucosa, uM 10 Pargyline, acido
ascorbico de 0,2 mg/ml) y luego fue conservado en-un bano de hielo
para utilizar. (para el experimento de recaptacion de NA, la corteza
necesaria se suspendio en 20 volimenes de bufer de KRH) 2. [3 H]

2. Experimentos de recaptacién de 5-HT/NA/DA.

[114] Solucidon madre de la sustancia de ensayo fue descongelada
inmediatamente antes del uso y diluida con bufer KBH a 100umol/L,
se adicionaron 50pl en 500ul de sistema de reaccion total, y la
concentracidn final fue 10umol/ll. Luego se adicionaron 50yl
suspendidos sinaptica preparados anteriormente y mezclados
uniformemente, incubados en bafioc de agua durante 30 minutos en
370. Luego se adicionaron 10nmol/L [3 H] 5-HT (50nmol/L [3 H) DA o
[3 H] NA 80nmol/L). Despué de la incubacién a 370 durante 10
minutos, el sistema de reaccidn inmediatamente fue parado y la
reaccion fue detenida afiadiendo 2 ml de solucidén helada 150mmol/L
Tris-HCI. Las muestras fueron recogidas en la membrana circular de
fibra de vidrio por filtracion al vacio, y la membrana fue lavada 3 veces
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con 3 ml de solucion helada de Tris-HCI. Se elimind la membrana de
filtracion, durante 15 minutos se colocd en un homo infrarrojo lejano
en un tubo de EP. Se adicionaron 1,5ml de liquido de centelleo
durante la noche y fue probado mediante un contador de centelleo
liquido. Para el tubo de enlace total y el tubo de enlace no especifico,
no se agregod ninguna sustancia; para el tubo de enlace total, agregd
50ul solvente.

3. Resultados:

(115] Teniendo la tasa inhibitoria de 0,1 mM de venlafaxina y
6-hidroxi DA en la recaptacion de monoaminas como 100%. !a
intensidad inhibitoria de los compuestos, en comparacién con
venlafaxina y DA 6-hidroxi es mostrada en la tabla 3.

Tabla 3 porcentaje inhibitorio (%) sobre la recaptacion de 5-HT, NA y
DA mediante sinaptosomas cerebrales.

Inhibicion  sobre la | Inhibicién sobre la | Inhibicion scbre la
Compuest recaptacion de | recaptacion de | recaptacion de
oS
5-HT(%) NA(%) DA(%)
Venlafaxin
a 100 100 /
B-hidroxi
DA / / 100
VII-3 65.1 144 96
Viil-4 23 146.5 68
VIlI-9 125 155.2 117
VIII-10 136 145 133
VII-19 73.4 103.6 95
VIiI-20 0 78 57
VHI-21 81 87.5 90
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VIiI-22 82.3 78.9 94

4. Conclusion

(116] Los derivados de 1-butilo-2-hidroxi aralquilo piperazina en la
presente invencidn, fueron inhibidores de recaptacién triples, los
cuales tienen una fuerte inhibicion in vitro en la recaptacion de
transmisores monocaminicos DA, NE y 5-HT. La actividad de inhibicion
de recaptacion triple de los compuestos preferidos VIII-9 y VIII-10 fue
mayor que aquella mostrada por el control positivo, venlafaxina.

Ejemplo 36

Determinacion de IC5 de los compuestos preferidos VII-9 y
VIll-10 para inhibir la recaptacion de 5-HT, NA y DA mediante
sinaptosomas de cerebro de ratas

1. Preparacion de sinaptosomas de cerebro de rata (el mismo que el
Ejemplo 35)
2. Investigaciéon sobre la inhibicion en la recaptacion de (ICsg) en
[PH)5-HT/NA/DA
[117] Se utilizaron los compuestos para el studio sobre el efecto
inhibitorio (ICso) en la recaptacion de [PH]5-HT/NA/DA. Al menos cinco
concentraciones en cada oportunidad fueron dispuestas para cada
prueba compuesto. Cada concentracién fue determinada por la media
de dos tubos dobles y a prueba fue repetida en mas de 3
oportunidades. Una serie de concentraciones de los compuestos
. fueron preparados por dilucién degradada antes de su uso. Se
adicionaron 50ul en el sistema de reaccion total. lLuego membrana se
adicionaron 50ul de membrana sinaptica suspendida y se mezcld
uniformemente, incubados en bafo de agua a 370 durante 30
- minutos. Seguido, se adicionaron 10nmol/L [3 H] 5-HT (o 50nmol/L [3
H] DA o 40nmol/L [3 H] NA) y se incubd en bafic de agua a 370
durante 10 minutos ([3 H] NA, incubado durante 5 minutos). Para el
experimento de recaptacion de 5-HT [3 H], se adicionaron 50pL de
fluoxetina (100umol/L) al tubo de eniace no especifico; para el
experimento de recaptacién [3 H] DA, se adicionaron 50yl de cocaina
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(600umol/L) al tubo de enlace no especifico; para el experimento de
recaptacion [PH]NA  se adicionaron 50l de desipramina (100pmol/L)
al tubo de enlace no especifico; para el control de disolvente, se
adiciond solvente al tubo de enlace total, pero ningin compuesto de
prueba fue agregado.

3. Procesamiento de fechas

[118] El valor CPM de enlace especifico para cada tubo de muestra
de ensayo = valor CPM de enlace total para cada tubo de muestra de
ensayo - valor CPM de enlace no especificos para cada tubo de
muestra de ensayo; tasa de inhibicién de la compuesto (%) de la
recaptacion de [3 H] 5-HT/NA/DA por |a corteza prefrontal y estriado =
enlace 100% especificos para cada tubo de muestra de ensayo (valor
CPM) / disolvente especifico vinculante (valor CPM) x 100%. Se
realiza un ajuste de curvas sigmoideas para los datos obtenidos de
todos los medicamentos de prueba por origen 6.1, y se calculé el valor
de la ICLsp.

4., ICsp resultados determinantes

[119] La inhibicion de los compuestos (ICsq) sobre la recaptacion de
5-HT, NA y DA mediante la corteza prefrontal y el cuerpo estriado se
muestra en la Tabla 4.

Tabla 4 efecto inhibitorio de los compuestos en la recaptacion de
[*H]5-HT/NA/DA ICso{medio+SE, n=3~4)

ICs0 (nmol/L)
Compuestos
[PH]5-HT [PHINA [*HIDA
venlafaxina 145 1420 3070
N detect¢
SIPlyy24 200 1000 o. ‘se electo
actividad
SIPI15286 12 185 1150
VIII-9 73.28 2.8 2.1
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VHI-10 271.51 4726.1 165.4

nota: El Compuesto SIPlyy24 fue el compuesto preferido en la patente
2102111934 .1, El Compuesto SIPI5286 fue el compuesto preferido en
la patente ZL200510030354.1.

5. Conclusion

[120] EI Compuesto VIII-10 tuvo un actividad de inhibicion in vitro
sobre la recaptacion de 5-HT y NA, comparable con la venlafaxina y
SIPlyy24, y tuvo una mayor actividad de inhibicién en la recaptacién
de DA, comparado con la venlafaxina, SIPlyy24 y SIP15286; El
Compuesto VIII-9 tuvo una mayor actividad de inhibicion sobre la
recaptacion de tres tipos de transmisores monoaminicos, comparado
con la venlafaxina, Slyy24 y SIP15286.

Ejemplo 37

Efecto de inhibicion in vitro en cuatro isdomeros opticos
IX-23~1X-26 sobre la recaptacion de tres transmisores
monoaminicos

1. Experimentos, materiales y métodos

Experimentos | Materiales Control Métodos (referencias)
Perovic y  Muller

WE.G
Perfil  farmacologico
del extracto de
Sinaptosomo hipérico en la
Recaptacién | del recaptacion de
de NE hipotalamo de protriptyline serotonina  mediante
rata los receptores

postsinapticos.
Arzneim-Forsch. Drug
Res., 1995,
45:1145-1148.

recaptacion | Sinaptosomas | GBR Janowsky, Berger, P;
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de DA de cuerpo | 12909
estriado de
rata

Vocci, F.; Labarca, R,
Skolnick, P.; Paul, S.M.
Caracterizacion del
acoplamiento sodio
dependiente
de[3H]GBR -12935 en
el cerebro: un
etiquetameniento
selective de radiologia
para el complejo de
transporte de
dopamina. J.
Neurochem., 1986,
46:1272-1276.

Sinaptosomas

en cerebro de
rata imipramina

recaptacion
de 5-HT

Perovic ¥ Muller
WE.G
Pertfil farcacolégico del

extracto de
hypericum en la
recaptacion de

serotonina mediante
los receptores pos
sinapticos.
Arzneim-Forsch. Drug
Res., 1995,
45:1145-1148.

2. Condiciones de Experimento

A . .. | Producto de | Método de
Experimentos | Etiqueta Incubacion .. L,
la reaccidn deteccion
NE [BHINE
. [SHINE(p0.2Ci/ml) | 20min./37°C | sinaptosoma | scinticounting
recaptacion
de
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acoplamiento

DA
recaptacién

[3H]
(10.2Ci/mlI)

DA

15min.f37°C

[3H] DA
sinaptosoma
de
acoplamiento

scinticounting

5-HT
recaptacion

[3H]
(M0.2Ci/ml)

S5-HT

15min./37°C

[3H] 5-HT
sinaptosoma
de
acoplamiento

scinticounting

3. Los resultados del experimento {valor ICs; se obtuvo mediante el

analisis de regresion no linear de la curva de respuesra
rata/concentracién de inhibicion)
|C50 (nM)
Compuestos | configuracion
5-HT NE DA
1X-23 (15,2R) 1900 2100 1000
IX-24 (1S,28) 3100 1400 1100
IX-25 (1R,2S) 830 140 670
IX-26 (1R,2R) 1200 1200 1100

4. Conclusion
[121]

Ejemplo 38

Los cuatro isomeros

opticos 1X-23~IX-26 tuvo una fuerte
actividad de inhibicion in vitro en la recaptacién de tres transmisores
monoaminicos DA, NE y 5-HT, y pertenece a los inhibidores de
recaptacion triple.

Estudios sobre la actividad antidepresiva in vivo en animales con
los compuestos preferidos VIII-9 y VIII-10.

[122]
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de los compuestos VIII-9 y ViI-10 utilizando la prueba de nado forzado
en ratones ratones en el “Learned Helplessness Experiment” (Zhang
Juntian, Modern Pharmacological Experiments Mothods (first volume).
Beijing Medical University y Peking Union Medical University Joint
Publishing House, 1998:1064-1066), con venlafaxina como el control
positivo.

Tabla 5 efecto de la administracién oral unica sobre la prueba de nado

en ratones ICR (n=12,"

Prueba de nadado: tiempo(s) de

Grupos Dosis
upo ost inmovilidad
Control N.S 109.44+66.19
venlafaxina | 50mg/kg 46.5£25.14**
48mg/kg 104.3+75.81
28.8mg/kg 77.4+53.81
VIII-9
17.3mg/kg 119.4+28.02
10.4mg/kg 74.3146.63
48mg/kg 64.4+43.01
28.8mg/kg 40.8+40.24*
VIII-10
17.3mg/kg 43.4+35.41**
10.4mg/kg 81.8+39.34
48mg/kg 90.1£26.02**
28.8mg/kg 92 1£23.11**
SIPI15286

17.3mg/kg 105.4133.11

10.4mg/kg 107.9£37 .19
* p<0.05, **p<0.01 comparado con el grupo de control
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Los resultados de la prueba de nado en ratones ICR con
administracién oral, demostro que los compuestos VII-9 y VIil-10
tienen un actividad antidepresiva in vivo similar en comparacion con la
venlafaxina y SIP15286, y tuvieron una diferencia significativa en
comparacion con el grupo de control. El EDsy of VII-9 fue de
34.3mg/kg, EDso de VIlI-10 fue de 11.8mg/kg y EDsq de SIPI5286 fue
de 28.9mg/kg. VIII-10 tuvo la mayor actividad antidepresiva in vivo.

Tabla 6 efectos una semana después de la administracidon oral sobre

la prueba de nado en ratones ICR (n=12,»+30)

grupos dosis prueba de nado: tiempo(s)
de inmovilidad
control N.S 133.2135.88
venlafaxina 50mg/kg 83.5+29.0**
Vill-9 48mg/kg 81.5458.14**
28.8mg/kg 87.2+40.07*"
17.3mg/kg 82.1144.06"*
10.4mg/kg 93.4+26.71**
VII-10 48mg/kg 68.3+34.01™
28.8mg/kg 51.9451.23**
17.3mg/kg 78.2125.63*"
10.4mg/kg 77.6£24 69"
SIPI5286 48mg/kg 95.54£27.0**
28.8mg/kg 97.2+28.33**
17.3mg/kg 102.9£37.94
10.4mg/kg 123.8+21.68

* p<0.05, **p<0.01 comparado con el grupo de control
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[123] Los resultados de la prueba de nado con administracion oral
continua durante una semana en ratones ICR, mostraron que el
compuesto VIII-9tuvo una actividad antidepresiva in vivo equivalente a
la de la venlafaxina y SIP15286, y mostr6é una diferencia significativa
en comparacion al grupo de control. La actividad antidepresiva in
vivo del Compuesto VII-10 fue mayor que aquella de la venlafaxine y
SIPI5286.

Ejemplo 39

Estudios sobre la toxicidad aguda del Compuesto VIII-9 y VIll-10
Estudios sobre la toxicidad aguda en la administracién oral del
Compuesto VIIl-9 y VIII-10 se realizaron (Zhang Juntian, Modern
Pharmacological Experiments Mothods (last volume), en Beijing
Medical University y Peking Union Medical University Joint Publishing
House, 1998:1818-1821). Los resultados obtneidos fueron los
siguientes:

gen |dosis [Dosis |NUme |Distribucipin de muertes|NOme|mortallRata de LDso(9§
. . . . . %  limite
erp logarit ro delde animales (dia) re dejitdad |regresi
mokg mica |anima anima on confiden
Th12h|4h|1 {4 |7 |10]14 o cial)
| les (%) "
muert my/kg
0s
Hem|2844. |3.454 |6 (OB (o T (o I [ I 0 I (o I (o I [/ I 0
bra |7
&
mac MLD>
ho 28447
1849.{3.267 |5 oj0ljofolololofo 0 mg/kg
2112011307996 fofjojojolojoplolo o
> o
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781.2 [2.8928 |6 Cl0oj0oOiOIl0fl0]0 0

507.8 [2.7057 |6 00000000 |0 0

mal [2844.(3.454 16 OO0 |00 (0] 100 |7.2765

e &7 1048.5
fem
ale (751.33
1849. 13.267 16 O0Cj0O|501010 10 |5 83.3 16.2940 |~
1 1433.7)

9

1201. [3.0799 |6 Olooij4ai0f0|0]014 66.7 [5.3113

781.2 (2.8928 (6 OO 221010010 33.3 |4.3286

VIN-10

507.8 [2.7057 |6 Oj0oo0([@I|0|0]0|0]0 0.00 [3.3461

[124] Resultado: Después de ser estadisticamente tratados con el
meétodo Bliss, LDsy 4. VII-10 (95% limite confidencial) fue
048.5(751.33~1433.7) mg/kg, dosis letal minima (MLD) de VIII-8 fue
de mas de 2844.7mg/kg. La toxicidad aguda por ende fue menor que
aquella mostrada por el compuesto preferido SIPlyy24 en la patente
Z1.02111934.1 y de aquella mostrada por el compuesto SIPI5286 en |a
patente ZL200510030354.1)

Ejemplo 40

Estudios sobre la farmacogenética de los Compuestos VIli-9 y VIII-10
1. Propésito de la prueba

(125] El estudio sobre los parametros farmacogenéticos y de
biodisponibilidad de WVIII-9, VIII-10 y SIPI5286 via inyeccion y
administracion oral en ratas SD

2. Método de prueba:

Se riomizaron dieciocho ratas macho en 6 grupos y se les
administraron tres compuestos via inyeccién y oral, respectivamente.
La dosis fue de 10mg/kg (V) y 50mg/kg (PO). La sustancia de prueba
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se disolvio en la solucién de 5%DMS0O/95%HP-B-CD, solucion acuosa
(30%), y ésta les fue administrada a loa animales via inyeccion y oral.
Se recolecto el plasma de la sangre en una serie de tiempos desties
de la administracion via oral o inyeccidén, y se determinaron las
concentraciones del medicamente en la sangre mediante LC/MS/MS.
Seguido, se calcularon las parametros farmacogenético y de
biosisponibilidad con base en las concentraciones de medicamento en
la sangre.

2. Resultados de la prueba:

Comp | Modo de | dosis | Cmax | Tmax | AUC(O | Vida bioadisp
uestos adrrlllnlst mark | (gL -t) media onibilida
racion g ) (hrug/ | (T1/2) d

D i
Vill-9 | inyeccio | 10 2640 40605 | 7.83
n .94 9
(5mi
n)
oral 50 352. |1.50 |3345.7 |5.89 hr 16.32%
27 hr K]
VI-10 | inyeccié | 10 2998 2932.0 1 9.06 hr
n 49 5
(5mi
n)
oral 50 727. | 167 |5552.2 |16.41hr |63.78%
20 hr 4
SIPI52 | inyeccid | 10 1387 12564. | 3.41 hr
86 n 6.57 22
(5mi
n)
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oral 50 6856 | 0.50 | 30255. |5 71hr 51.63%
.69 hr 45

4. Conclusion

[126] La vida media de [a administracion oral del Compuesto VII1-10
fue de 16.41 horas, lo cual fue mayor que aquella del Compuesto
VIII-9(5.89 horas) y SIPI5286(5.7 1horas). La biodisponibilidad para la
administracion oral del compuesto VIII-10 fue de 63.78%, mayor que
augella del Compuesto VIN-9(16.32%) y SIPI5286 (51.63%). El

Compuesto VIII-10 tiene una buena disponibilidad para medicamentos.

Lo que se reclama es:

1. El derivado de 1-butilo-2-hidroxil aralquilo piperazina,
caracterizado por cuanto el éste es un alkali libre 0 su sal esta
compuesta por la formula (1), o su alkali libre o la sal de los isdmeros
dpticos es un compuesto de la formula (1):

OH 4/—1 R

l G 5 1N N—(CH)m-Ar,
HaCO Cqu
Cl

(1
donde,

Ary representa benceno, sustituido por fenilo, un heretociclo
aromatico de 5-miembros o 6-miembros conteniendo N, O 0 S, o
cinnamenilo;

m es un integral de 0~5;

R+ reprensenta hidrogeno, C4-Cs alquilo, Cs o Cg aro aliciclico,
benceno, sustituido de fenilo, hidroxil, amino, sustituido de amino,
C+-C4 alkoxy, C4-Cs acilo, halogeno, acido carboxilico o eter
carboxilico. .

2. El derivado de 1-butilo-2-hidroxil aralquilo piperazina de
acuerdo con la reclamacion 1, caracterizado por cuanto Ars representa
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un sustituto de fenilo donde el aro de benceno contiene de uno a
cuaros sustitutos y éstos sustitutos son halogeno, hidroxil, alquilo,
nitro, alkoxy o amino.

3. El derivado de 1-butilo-2-hidroxil aralquilo piperazina de
acuerdo con la reclamacién 1, caracterizado por cuanto R,
reprensenta un sustituto de amino donde el amino contiene C;-C4
alguilo, Cs o Cg aro aliciclico, benceno o sustituto de fenilo como
sustitutos; donde el fenilo sustituto es un fenilo que contiene de uno a
cuatro sustituentes en el aro de benceno, donde esto seon halogeno,
hidroxil, alkoxy o el grupo amino.

4. El derivado de 1-butilo-2-hidroxil aralquilo piperazina de
acuerdo con la reclamacion 3, caracterizado por cuanto el alquilo
moiety en C4-Cs alquilo, C+-C4 alkoxy, C4-C, acilo y Cs o Cg aro
aliciclico puede ser sustituido opcionalmente con 1~3 atomos de fluor.

5. El derivado de 1-butilo-2-hidroxil aralquilo piperazina de
acuerdo con la reclamacién 1, caracterizado por cuanto los atomos de
carbono en lfa estructura son atomos quirales o aquirales; para los
atomos de carbono quirales la configuracion es C, y Ca
respectivamente (1S,2R), (18,2S), (1R,2S) o (1R,2R); donde,
(1SR,2RS) es un eritro isomero y (1SR,2SR) es un treo isémero.

6. El derivado de 1-butilo-2-hidroxil aralquilo piperazina de
acuerdo con la reclamacion 1, caracterizado por cuanto que la sal, es
una sal que contiene aniones farmaceuticamente aceptables.

7. El derivado de 1-butilo-2-hidroxil aralquilo piperazina de
acuerdo con la reclamacion 6, caracterizado por cuanto la sal es
hidrocloruro, hidrobromuro, sulfato, trifluorcacetato o]
metanosulfonato.

8. El derivado de 1-butilo-2-hidroxil aralquilo piperazina de
acuerdo con la reclamacion 1, caracterizado por cuanto la sal contiene
de 0.5~4 moléculas de agua cristalina are contained in the salt.

9. El derivado de 1-butilo-2-hidroxil aralquilo piperazina de

Pagina 60 de 64
OP0011-26-0157

144197 .

RE. DE COLOMBIA




TRADUCCION OFICIAL No. 11-0807 <o
de un documento escrito en inglés, realizado por traductor oficial con sello otorgado mediante
Resoluciones Nos. 2755/68 y 01144/97 del Ministerio de Justicia de Colombia,

acuerdo con cualquiera de las reclamaciones 1~8, el cual se
selecciona de un grupo consistente de:

VIN-1

(1SR, 2RS)-N'-p-metoxilofenilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil) hidroxietilo]piperazina,

VIl-2

(1SR,28R)-N"-p-metoxilofenilo-N*-[1-butilo-2-(5’-cloro-6'-metoxilo-2'-
naftil) hidroxietilojpiperazina,

VII-3

(1SR,2RS)-N'-0-metoxilofen ilo-N*-[1-butilo-2-(5"-cloro-6'-metoxilo-2'-
naftil)hidroxietilo]piperazina,

Viil-4

(1SR,2SR)-N'-0-metoxilofenilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftiljhidroxietio]piperazina,

VIN-5

(1SR,2RS)-N"-m-clorofenilo-N*-[1 -butilo-2-(5’-cloro-6'-metoxilo-2'-
naftil)hidroxietilo}piperazina,

VII-6

(1SR,2SR)-N'-m-clorofenilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftil)hidroxietilo]piperazina,

VIIL-7

(1SR,2RS)-N"-(2,3-dimetilofenilo)-N*-[1-butilo-2-(5'-cloro-6"-metoxilo-
2'-naftil)hidroxietilo]piperazina,

VIil-8

(1SR,2SR)-N'-(2,3-dimetilofenilo)-N*-[1 -butilo-2-(5'-cloro-6'-metoxilo-
2’-naftil)hidroxietilo]piperazina,

VIl-9

(1SR,2RS)-N"-bencilo-N*-[1-butilo-2-(5"-cloro-6'-metoxilo-2'-naftil)
hidroxietilo)piperazina,

VII-10

(1SR,2SR)-N"'-bencilo-N*-[1 -butilo-2-(5’-cloro-6'-metoxilo-2’-naftil)

hidroxietilo)piperazina,
VIiI-11
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(1SR,2RS)-N"-p-nitrobencilo-N*-[1-butilo-2-(5'-cloro-6’-metoxilo-2'-
naftil)hidroxietilo]piperazina,

VII-12

(1SR,2SR)-N'-p-nitrobencilo-N*-{1-butilo-2-(5'-cloro-6"-metoxilo-2'-
naftil)hidroxietilo]piperazina,

VII-13

(1SR,2RS)-N'-p-aminolbencilo-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-

naftilyhidroxietilo)piperazina,

VIIl-14

(1 SR,ZSR)-N1—p-amin0lbenci10-N4—[1 -butilo-2-(5'-cloro-6’-metoxilo-2'-
naftil)hidroxietilo}piperazina,

VIil-15

(1 SR,2RS)—N1-(3',4’,5'—trimethoxybencilo)-N4-[1 -butilo-2-(5'-cloro-6'-
metoxilo-2’-naftil)hidroxietilo]piperazina,

Viil-16

(1SR,2SR)-N'-(3',4' 5'-trimethoxybencilo)-N*-[1-butilo-2-(5'-cloro-6'-
metoxilo-2’-naftilhidroxietilo)piperazina,

VII-17

(1SR,2RS)-N"'-a-phenemy!-N*-[1-butilo-2-(5'-cloro-6’-metoxilo-2'-
naftil)hidroxietilo]piperazina,

VIII-18

(1SR 2SR)-N'-a-phenemy!-N*-[1-butilo-2-(5"-cloro-6"-metoxilo-2'-
naftil)hidroxietilo]piperazina,

VIHI-19

(1SR,2RS)-N'-benzhydryl-N*-[1-butilo-2-(5'-cloro-6"-metoxilo-2'-
Naftil)hidroxietilo]piperazina,

VIII-20

(1SR,2S8R)-N'-benzhydryl-N*{1-butilo-2-(5"-cloro-6'-metoxilo-2'-
Naftil)hidroxietilo]piperazina,

VIII-21 (1SR,2RS)-N'-cinnamyl-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
Naftil)hidroxietilo]piperazina,

VIil-22 (1SR, 2SR)-N'-cinnamyl-N*-[1-butilo-2-(5'-cloro-6'-metoxilo-2'-
naftiljhidroxietilo]piperazina,

IX-23 (18,2R)-N"-bencilo-N*-[1-butilo-2-(5'"-cloro-6'-metoxilo-2'-naftil)
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hidroxietilojpiperazina,
IX-24 (18,28)-N'-bencilo-N*-{1-butilo -2-(5'-cloro-6'"-metoxilo-2'-naftil)
hidroxietilo)piperazina, '
1X-25 (1 R,28)-N1-bencilo-N“-[1-butiIo~2—(5’-cloro-6’-metoxilo-2'-naftil)
hidroxietilo)piperazina,
IX-26 (1 R,2R)—N1-bencilo-N4—[1 -butilo-2-(5'-cloro-6"-metoxilo-2'-naftil)
hidroxietilo]piperazina.

10. Una compaosicién farmaceutica que comprende una cantidad
terapeuticamente efectiva de derivados de 1-butilo-2-hidroxil aralquilo
piperazina de acuerdo con cualquiera de las reclamaciones 1-9, junto
con medios farmaceuticamente aceptables.

11. El uso de los derivados de 1-butilo-2-hidroxil aralquilo
piperazina en la fabricacion de antidepresivos es una de las
reclamaciones 1-9.
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RESUMEN

La invencion revela los derivados de 1-butiio-2-hidroxil aralquilo piperazina
Y sus usos como antidepresivos. Los derivados en la presente invencion
tienen un efecto inhibitorio de recpatacion triple de 5-HT, NA y DA vy pueden
ser administrados a pacientes que los requerieran ya sea por via orai,
inyeccién o similares. En comparacién con los antidepresivos de doble accién
actualmente utilizados (tales como la venlafaxina), dichos derivados pueden
tener un mayor efecto antidepresivo, mayores indicaciones, mayor rapidez de
accion, menor neurotoxicidad y efectos secundarios: y dichos derivados tienen
mayor actividad antidepresiva, menor toxicidad, mayor biodisponibilidad,
mayor vida media y mejor manejo farmaceutico en comparacién con los
derivados de arilo alkanol piperazina y los correspondiente isémeros opticos
revelados en el anterior documento. El derivado de 1-butilo-2-hidroxil aralquilo
piperazina es un alkali libre o la sal de un compuesto de la siguiente formula:

M 4—1 R
LN N—(CH)m-Ar,
DGR
H;CO CaHg
Cl
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The 1-batyl-2-hydroxyaralkyl piperazine derivatives
and the uses as anti-depression medicine thereof

FIELD OF INVENTION

[01] The present invention relates to 1-butyl-2-hydroxyaralkyl piperazine derivatives
-and their use as ‘bmad-spectmm antidepressants,

BACKGROUND OF THE INVENTION

[02] Depression is a syndrome characterized by significant and lasting low mood,
which mainly manifests as affective disorder. The symptoms include low mood, less
speech, slow mentality and motion, and cven suicide attempt. Depression, as a chronic
mental disease, has become a fiendish problem which bothers the medical health
service in China, due to long treatment course, slow effect onset and higher rate of
rclapse, disability and suicide. According to “World Health Reports™ arinounced by
World Health Organization (WHO), depréssion has become the fourth largest diseasc
iin the world, and depression might become the second largest illness after heart
discasc in 2020, and thus become a serious. problem to human health.

[03] So far, thc action mechanism of antidepressant has not been clearly
demonstrated. Drugs having definite effect substantiaily act on synapses of the nerve
ending, and exert their curative effects by adjusting the level of neurotransmitters in
synaptic cleft. The biochemistry study on etiology indicated that depression relates.
mainly to five types of ncurotransmitters, i.c,, central 5-hydroxytryptamine (5-HT),
noradrenaline (NA), dopamine (DA), acetyichpline' (Ach), and y-aminobutyric acid
(GABA).

[04] Antidepressant can be divided into two categories: early non-selective
antidepressants and novel selective reuptaké inhibitors. Non-selective antidepressants
mainly include monoamine oxidase inhibitors (MAQOIs) and tricyclic -antidcpressants
(TCAs); selective reuptake inhibilors maitily comprise sclective S-hydroxytryptamine
(5-HT) reuptake inhibitors (SSRIs), noradrenaline (NAY reuptake. inhibitors (NRlis),
nofadrenergic and specific. 5-HT rcuptake inhibitors (NDRIs), 5-HT and NA dual
reuptake inhibitors (SNRIs), 5-HT rc-absorption enhancers, and the like.

[05] Early monoamine oxidasc inhibitors and tricyclic antidepressants have serious
adverse Teactions; as for ihe subsequent selective NA reuptake inhibitors and selcctive
5-HT reuptake inhibitors, although they have less adverse reactions, disadvantages
such as slow onset, indefinite efficacy and the like, still exist. Therefore, the effects of
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all kinds of drugs above in treating depression are not satisfactory. So far, the existing
antidepressants still can not meet the demand of clinical trcatment.

[06] Venlafaxine, the first 5-HT and NA dual reuptake inhibitor marketed in
Amertican in 1997, and dutoxctine marketed in 2004 have advantages of rapid onset of
action, compared with selective S-hydroxytryptamine reuptake inhibitors such as
fluoxetine, and noradrcn_zilinc' rcuptake itihibitors. such as rchoxetine, and have

significant cffects on botli serious depression and refrdctory depression. From.

venlafixine on, development on the novel antidepressants that have 5-HT. and NA
dual action routes, faster onset, fower side effects and stronger effect, becomes the
research emphasis and an important developnient direction.

[07] At present, many studies indicate that the addition of DA reuptake inhibitors in
dual reuptake inhibitors can obtain better ‘antidepression cffect. 5-HT, NA and DA
triple seléctive réuptake inhibitors(also known d@s “broad-spéctrum” antidepressants) ,

developed based on dual rcuptake inhibitors , are now still in. clinical research phase.

For example, triple selective reuptake inhibitor DOV-216303 developed by DOV
Phammaceutical Inc. is in phase HI clinical trial; NS-2359 developed jointly by
GlaxoSmithKlinc and NeuroSéarch Inc. is now in phase II clinical trial of
antidepressant. These monoamine transmilter. triple selective rcuptake inhibitors
possess advantages of high- effectiveness and fast onset and are becoming hot points

“in the antidepressants development.

[08] The applicant has disclosed ary! alkanol pipcrazine derivatives and their use in
preparation of dntidepressants in Chinese patent ZIL02111934.1. A prefemed
compound therein, N'-benzyl-N*-[1-methyl-2-(5'-chloro-6’-methoxyl-2’-naphthyl)
hydroxyethyl]piperazine (IV-19, SIPIyy24, scc formula A below), has a dual
inhibition effect on the. rcuptake of 5-HT and NA, and has a strong antidepression
biologic activity on animals. But a further research finds that the antidepression effect
thereof is still not so satisfactory and-adverse reaction thereof is obvious.

Formula A

[09] Subsequently, thic applicant disclosed the optical isomers of compound SIPlyy24
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.and the- use thereof in Chincse patent ZLQQOS'] 0030354.1. Study shows that. the
(1S2R) optical isomer of  SIPlyy24 (code SIPI5286) has an inhibition effect on the
reuptake of the threc kinds of monamine transmitters, i.e. S-HT, NA and DA. Itis a
nove! triple reuptake inhibitor, and has better antidepression activity and safety than
that of the racemiate, and is worthy of being a novel antidepressant. However, it is
found through further studies that, the haif dife of SIPI5286 is too short, and thus. hot
suitable to be formulated into a medicament.

DESCRIPTION OF THE INVENTION

[10] One of the technical problems to- be.resolved in the present invention is to
disclose a 1-butyl-2-hydroxy! aralkyl piperazine derivative to overcome the defécts in.
the prior art, i.c., low c_:ﬁ"]k:acy, prominent side cffects and slow onset, and thus resolve
{lie élinical problem and meet the requirements of clinical application.

[11] Another technical problem to be resolved in the present invention is to (_i__isc'los.'e
the usé of above mentioned dcrivative in the preparation of antidepressants.

[12] The 1-butyl-2-hydroxyl aralkyl piperazine derivative mentioned in the-present
inveiition is-the free alkali'or its salt of compound of formula (1),-or the free aikali or:
its salt of the optical isomers of compound of formula (1):

OH 4,

Ry _
OG 1 N\_ﬁ/"“(éH)ﬂ'\"Aﬁ
' He
1

Hs CO

()
wherein:

Ary represents benzene; substituted phenyl; a S-membcer or ﬁamen;ber aromatic
heterocycle containing N, O ér S, or cinnamenyl, whercin'the substituted phenyl is-a,
phényt containing one to four (1, 2, 3 or4) substituents on the benzene ring,;. wherein
the substituents arc.halogen, hydroxyl, alkyl, nitro, alkoxy or. amino;

m is aninteger of 0~3, preferably 0 or {;.

R; reprensents hydrogen, C;-Cs alkyl (preferably C,-Cs. alkyl and more
preferably methyl), Cs or ‘Cs alicyclic ring, benzenc, substituted phenyl, hydroxyl,
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amino, substituted amino, Cy-Cy alkoxy, Ci-Ci acyl, halogen, carboxylic acid or
cafboxylic ester, wheréin, the substitutéd amino is an amino substituted by C-Cq
alkyl, Cs of C; alicyclic'rihg, benzene or substituted phenyl; the substituted phenyl is
a phenyl with .one to four substituents on the benzene ring, the substituent being
halogen. (preferably chloro), hydroxyl, alkyl (preferably C:-C; alkyl and more:
preferably C,-Cy lincar chain alkyl), nitro, alkoxy or amino; the C;-Cs alkyl
(preferably €;-Cs alkyl) and the alky! moiety in C;-Cq alkoxy; C;-Cs acy! and Cs or Cf,
alicyclic ring is preferably linear chain alkyl which can be optionally substituted by
1~3-flugring atoms;

[13] The asymmetric carbon atoms in the structure are-achiral or chiral carbon atoms;
For chiral carbon atoms, the configuration of C, and C; arc respectively (18,2R),
(18,28), (1R,28) or (IR,2R):wheréin, the (1SR,2RS) isomer is an crythro isomer and
(1SR ;2SR) isomer is a threo isomer.

{14] Where the compound of formula (1) is a free alkali, they can form various salts
with various-inofganic acids or organic acids.

[15) In onc embodiment, the salt is a salt containing a pharfiaceutically acc-eptﬁble
anions, for cxample, hydrochloride, hydrobromide, hydriodide, nitrate, sulfate or
hydrosulfate, phosphate or acid phosphatc, acetate, lactate, citrate, tartrate, malcatc,
fumarate, gluconate, saccharate, benzoate, methanesulfonate, methanesulfonatc,
-ethanesulfonate, benzenc sulfonate or p-toluenesulfonate, and preferably
hydrochloride, hydrobromiide, sulfate, trifluoroacetatc and methanesulfonate.

[16] in another embodiment, the salt contains 0.5~4 molecules of crystal water.

{17] Preferably, the 1-butyl-2-hydroxyl aralkyl. piperazine derivatives are selected

from the group consisting of:

VIII-1 (1SR,2RS)-N'-p-methoxylphenyl-N*-[ 1-butyl-2-(5*-chloro-6’-methoxyl-2"-
naphthyl) hydroxyethyl]piperazine,

VILI-2 (1SR 2SR)-N'-p-methoxylphenyl-N*-[ 1-butyl-2-(5"-chloro-6'-methoxyl-2"-
naphthyl) hydroxyethyl}pipcrazine,

VIII-3 (1SR,2RS)-N'-0-methoxylphenyl-N"- 1-butyl-2-(5*-chloro-6"-methoxyl-2'-.
naphthyl)hydroxyethyl)piperazine,

VI1I-4 (1SR,2SR)-N'-0-methoxylphenyl-N*[1-butyl-2-(5’-chloro-6'-methoxyl-2"-

* naphthyDhydroxyethyl] piperazine,
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VIH-5 (15R,2RS)-N'-m-chlorophenyl-N*-{1-butyl-2-(5’-chloro-6"-methoxyl-2’-
-naphthyl)hydroxycthyllpiperazine,
VIII-6 ( I'SRQSR)-N‘-m-chlofoph’enyl-N“'—[_l -butyl-2-(57-chloro-6'-methoxyl-2’-
naphthyl)hydroxycthylpiperazine,
VIII-7 (1SR2RS)-N'-(2 ,-3-dimethylphenyl)_-N4-[1.‘blityl-2-_(5’-chlorb-6?-m ethoxyl-
2-’-naphﬂayl)hydmxyethyl}pipeméihe,
VIII-§ (1SR,28R)-N'-(2,3-dimethyl phcnﬂ)_-N‘-{l “butyl-2-(5’-chloro-6"-methoxyl-
2’-naphthyl)hydroxyethyl)piperazine,
VIII-9 (1SR,2RS)-N'-benzy) -N*-{1-butyl-2-(5'-chloro-6'-methoxy!-2"-naphthyl)
hydroxyethyl]piperazine,
VIII-10 (1SR,28R)-N'-benzyl-N*-[1 -_butyifi—(s*«chloro-G"-methoxy1=2=’4naphd1)}])
hydroxyethyl]piperazine,
VIII-11 (1 SR;ZRS)-N'-p-:nitrobpn;:‘yl-N'-[-l-buty‘_l-Z-('S.’-chlcrq-G-’-methoxyl w2’
naphthyl)hydroxycthyljpiperazine,
VI11-12 (1SR;28R)-N'-p-nitrobenzyl-N*-[ 1-butyl-2-(5'-chloro-6’-methoxyl-2"~
naphthyl)hydroxyethyl]piperazine,
VII-13 (1 SR,2RS)-N' ~p-amindlbenzyl-N-‘a[l -butyl-2-(5'-chloro-6*-methoxyl-2"-
naphthyhydroxyethyljpiperazine,
VIII-14 (1 SR,2SR)-‘N ! -pfaminolbenzyl-N“'l[,] -butyl-2-(5"-chloro-6"-methoxyl-2’-
nap}‘l'thyfl)hydz"oxyethyi]p‘i perdzisie,
VIII-15 (ISR, 2RS)-N'-(3* 47, 5"-trimethoxybenzyl)-N*[1-butyl-2:(5’-chloro-6'-
methoxyl-2"-naphthyl)hydroxyethyl] piperazinc,
VIil-16 (1SR, 2SR)-N'-(3',4*,5"- trimcthoxybcnzyl)-N"-[ l-butyl-2-(5’-chloro-6'-
methoxyi-2’-naphthy)hydroxycthyl]piperazine,
VI1-17 (1SR, 2RS)-N'-a-phenemyl-N*-[1-butyl-2-(5"-chloré-6’-methox yl-2-
naphthyDhydroxyéthyl]piperazine,.
VIII-18 (1SR,28R)-N'-a-phericinyl-N*-[1-butyl-2-(5'-chlofo-6"-methoxyl-2'-
naphthyl)hydroxyethyl]piperazine,.
VII1-19 (1SR, 2RS)-N'-berizhydryl-N"-[ 1-butyi-2-(5’-chloro-6’-methoxyl-2°-
Naphthyl)hydrox yethyljpiperazine,




OPQ011-26-0157
-6/50-

VII1-20 (1SR,2SR)-N'-benzhydryl-N*-[1-butyl-2-(5'-chloro-6’-methoxyl-2’-
Naphthyl)hydroxyethyl]piperazine,
VI11-21 (1SR, 2R8)-N'-¢innamyl-N*-[1-butyl-2-(5'-chloro-6’-methoxy}-2'-
Naphthyl}hydroxyethyl]piperazisic,
viil-22 (1 SR,2SR)-N'-cinnamyl-N*-[1-butyl-2-(5’-chloro-6'-methoxyl-2’-
naphthyl)hydroxycthyl]pipcrazine,
IX-23 (18,2R)-N'-benzyl-N*-{1 -butyl-2- 5'-chloro-6’-methoxyl-2"-naphthyl)
hydroxyethyl] piperazine,
[X-24 (15,28)-N'-benzyl-N*-[1-butyl -2-(5°-chioro-6’-methoxyl-2"-naphthyl)
‘hydroxyethyllpiperazine,
[X-25 (1R,28)-N '-benzyl-N‘{ 1-buiyl-2-(5'-chloro-6"-methoxyl-2"-naphthyl)
hydroxyethyl]piperazine, and
1X-26 (1R,2R)-N'-benzyl —'N“-_[l -butyl-2-(5'-chloro-6’-methoxyl-2’-naphthyl)
hydroxyethyl|piperazine.
[18] Most preferred are:
Vill-9 (1SR, 2RS)-N'-benzyl-N*[1-butyl-2-(5-chloro-6"-methoxy}-2’-naphthyl)
hydroxyethyl]piperazine,
VIH-10 (1SR, 2SR)-N'-benzyl -N*-[1-butyl-2-(5’-chloro-6"-methoxyl-2’-naphthyl)
hydroxyethyl]piperazine,
1X-23 (18,2R)-N"-benzyl-N*-{1-butyl-2-{5'-chloro-6'-methoxyl-2’-naphthy!)
hydroxyethyl]piperazine,
IX-24 (18,28)-N'-benzyl-N'-{1-butyl -2-(5’-chloro-6"-methoxyl-2"-naphthyl)
hydroxyethyl]piperazine,
[X-25 (1R,28)-N'-benzy!-N*-[1-butyl-2-(5"-chloro-6’-methoxyl-2*-naphthyl)
hydroxyethyl]piperazine, and
IX-26 (18,2R)-N'-benzyl-N*-[1-butyl -2-(5*-chloro-6"-methoxyl-2’-naphthyl)
A hydroxyethyl]piperazine.

[19] The structures of the compounds are shown in Table 1.
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Table. ) the structures of the compounds

Code Configuration An Ry m
VIII-1 (1SR2RS) — Jrooms H 0
ViI-2 (1SR.28R) —@—ocm i | 0

VI3 (1SR,2RS) \ H 0

ViIl-4 (1SR,28R) Q H 0

VIIL-S (1SR, 2RS) _@ H 0
Ct
Vitl-6 (1SR, 25R) ; H 0

VITE? (1SR.2RS) H 0
BB MG CHy

VI8 {(ISR,2SR) H. 0

Vitl.9 (15R,2RS) Ph H 1

VII-10 (1SR,2SR) Ph H ‘ 1

VIIL11 (ISR.2RS) @""NO: H. 1

VII-12 (I1SR,28R) '—Q‘.‘Noz H i
vil13 | (1SR2RS) NH; H I

viil-14 (1SR:2SR) Yy H |

VIil-15 (1SR,2RS) R 0% H |
HyCO OCHy
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Vill-16 (1SR,2SK) Q ~o%H, H |
HyCO. Hs

VIIL-17 (1SR,2RS) Ph CHy 1
VIII-18 (1SR,28R) Ph CHs- 1
VIH-19 (1SR,2RS) Ph N .ﬁh - I
VII-20 (1SR,28R) Ph | | Ph 1
VIn-21 (1SR,2RS) H 1
ViI-22 m(‘xrer,z,SR) al H ]
1X-23 (1S,2R) Ph H 1
1X-24 (15,28) Ph H I
IX-25 (1R,28) Ph H 1 |
1X-26 (IR,2R) Ph H | 1

[20] In one embodiment, the compounds-of Vill-1~VHI-22, which are erythro or
threo isomer, can be synthesized accordirig to the method below:

(3

0
HN, N-(g:)m{;;\n weo
cl o
()
.‘.
00 N/_-}q—(él-bm-m‘ HBC.ON\J\I CH)m _M-‘

iy |

HxO
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H—
H_—.
Ry _
a: ATi(GE)nX, KGH,CTRA PR/ED enyiluo wotner threo isomer
9 g j— M~ R
b K_J:‘“Cﬂ‘lu . MICLy, CH GE, &z o n: "N\_}N"QH)mArﬂ

Ci
¢: CQuBrz, CHCls, E10AC

e: RaRfs, OH50R/A)€01Pr)y 4-Prom

£4 Fepaintion

[21] Piperazine is used as the starting material. Firstly a nucleophilic substitution
reaction’ with a corresponding halogenated arylalkane is performed to obtain
N-monoalkylated compound (I1). This reaction is carried out under phase transfer
catalytic condition. N-monoalkylation of piperazine may: be cartied out by reaction
with. KOH in a. reaction media of benzene/water using. cetyl trimethylammonium:
bromide (CTAB) as the phase transfer catalyst, and the yield may be up to 86%. The
phase transfer catalyst is the catalyst as reported in Chinese patent ZL02111934.1.

[22] Compound (HI) is reacted with corresponding acyl chloride to carry out a
Friedel-Crafts reaction to obtain aryl alkanone (lvj; This reaction is performed at
room temperature, using dichlorométhane as the solvent and anhydrous aluminum
chloride as the catalyst. The yield is about 80%.

[23] Compound (IV) is bromized to give halogenated aryl alkanone (V). This reaction
is performed by heating under refluxing, using CuBr; as brominating agent and a
mixed solution of chloroform and cthyl acctaté as the solvent. The yicld is about 85%.

[24) Compound (lII) can be reacted with -compound (V) to conduct N¥-alkylation
reaction, thereby providing aryl alkanone piperazine compound (V1). The reaction is
performed under refluxing for §8-24 hours using K,COjy/acetone as reaction system.
The yield is 80%.

{25]) Compound (V1) is reacted with NaBH, in methanol -at room temperature for
0.5-1 hours, or with aluminium isopropoxide in isopropanol at 60-65°C for 2}4—48
hours, to rcducc carbonyl group, thereby obtaining corresponding aryl alkanol
piperazine compound (V1)
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[26] The compound (VI1) is seperated by column chromatography, and the ¢rythro
and threo isomers (VIN) of corresponding 1-butyl-2-hydroxy! aralky! piperazine
derivatives are obtained. Compounds VIl-1~VI122 of interest can be obtained using the
procedures above.

[27] Haloasylalkane compounds in step a2, and acyl chloride compound and
Compound 1i1.in siep b are all commercial available, or can be. prepared by the
conveniional methods reported in literatures.

(28] For the optical isomers of Compounds IX-23~1X-26, they can be synthesized by
the method below:

(29] Compound 3 is obtained by starting from chiral norleucine 1, protecting amino
group with phthaloyl and acylating carboxyl group with oxalyl chlonde; then
Compound 3 is reacted with Compound 4 to carry out Friedel-Crafts reaction, thercby
oblaining compound S. Compound § is. reducted by aluminium isopropoxide, and
{hen hydrolyzed to obtain Compound 7. Compound 7 is condensed with Compound 8
to obtain Compound 9, then the optical pure product of interest (1X) is obtained by
column chromatography separation. The detailed synihesis scheme is shown as
below:

Moo R SRTE J?Cﬁf\b

{30] The present invention uses the prochiral method to synthesize the four optical
isomers of compound N'-benzyl-N*-{1-butyl-2-(5'-chloro-6"-methoxy1-2"<naphthyl)
hydroxyethyl]piperazine:

[31] A mixture of (1S,2R) isomer and (15,28) isomer is synthesized using
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L-norleucine as starting maicrial, then separated by column chromatography with
silica gel or alumina as carrier and the solution of methylence. chloride and methanol
with a volume ratio of 200:1 as elusnt, to obtain (15,25)-N'-benzyl-N*[1-
butyl-2-(5"-chloro-6°-methoxyl-2" -naphthylYhydroxycthyllpiperazine  (IX-24) and
(18,2R)-N"-benzyl-N*-[1-butyl-2-(5 -chiloro-6"-methoxyl-2 *-naphthylhydrox yethyl]
piperazine (1X-23). If D-norleucine is used as starting material, according to the same-
method,(18,28)-N"-benzyl-N*-{1 -butylaz-(s’-cli’loro-ﬁ’-methokyid’=naphthy)‘hydroxy
ethyllpiperazine  (IX-25) and  (1S,2R)-N'-benzyl-N*.[1-butyl-2-(5'-chloro-6'-
methoxyl-2’-naphthyl)hydroxyethyl lpiperazine (1X-26 ) are obtained.

[32] For the synthesis method above, the materials are available, the products need
not resolution and are obtained with a high optical purity and a high overall yield. The
purity of four optical isomers are detcrmined by high performance liduid
chromatography with a chiral column, and ¢nantiomeric excess (ce) thereof are all
morc than 99%.[Detective condition: OJ-H chiral column (from Daicel industries.Co.
Lid., JP) 4.6 X 250mm; mobile phase: n-hexane:cthanol: diethylamine =
40:60:0.1 (v/v/v): uitraviolet wavelength:UV220nm; column temperature:35°C)

[33] The configurations of the four optical isomers can be presumed by the
configuration of the starting material and the coupling constant of the product. In the
course of reaction, the bonds connecting to the chiral center do not break and the
relative size of the groups connected do hot change, therefore, the configuration of C1
connecting to N in the final product is the same as that of the starting material
norleucine, Furthermore, the configuration of C2 can be presumed by the coupling
constant between Ha and Hf connecting to the chiral center. Specifically, the lower
coupling constant Juf represents erythro form, and corresponding configuration of
which is (15,2R) or (I1R,28); the higher coupling constant Jaf represents thrco form,
and corresponding configuration thercof is (18,28} or (1R,2R).The detail is shown in
table 2.

[34] The (18,2R) and {18,2S) isomers are prepared using L-norleucine as the starting
matcrial; and the (1R,28) and (1R,2R) isomers are prepared using D-norleucine as the
starting material.

Table 2 the configurations presumed of the four optical isomers
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compound | configuration | configuration | coupling | Erythro | configuration | configuration
constant ¥ of Cy of product
ol norleucine of C; ' pro
Ja/Hz Threo
1X-23 L S 2.0 Erythro R 18, 2R
IX-24 L ) 2.6 Threo 8 1S, 28
IX-25 D R 20 | Erythro ) IR; 28
1X-26 D R 9.6 Threo | R IR, 2R

[35] Monoamine transtitter reuptake inbibition experiment in vitra .shows that the
1-butyl-2-hydroxy] aralkyl piperazine derivatives and the optical isomers thereof of
the present invention are triple reuptake dnhibitors, which has quite strong inhibition
effect in vitro on the reuptake of monoamine transmitters DA, NE and S-HT. The
preferred compound” VIII-10 has an equivalent in vitro inhibition effect ‘on the-
reuptake for 5-HT and NA as compared with venlafaxine and SIPlyy24; and has a
stronger inhibition activity on the reuptake for DA as compared with venlafaxine,
SIPlyy24 and SIPI5286; Compound VIII-9 had a stronger inhibition activity on the
reuptake of all the three monoamine transmitters as -compared with venlafaxing,
SIPlyy24-and SIPI5286.

{36} In vivo antidepression activity studics in animals shows that: Compound V1iII-9
has an equivalent in vivo antidepression activity as compared with venlafaxine and
SIPI5286, and has a signiﬁ&:ant difference compared with the blank group; and the
antidepression activity in' vivo of an_lp‘ound VII-10 is stronger than that of
venlafaxine and SIP15286.

[37] Acute toxicity study shows that LDsy (95% confidence limit) of the preferred
compound VIiI-10 is 1048.5 (751.33~1433.7) mg/kg, MLD(minimum lethal dosage)
of VIII-9 is more than 2844.7 mg/kg. Their acutc toxicity are less than that of
SIPlyy24 (a preferred compound in China Patent ZL02111934.1) and SIPI5286 (a
preférred compound in Chinese patent ZL200510030354.1)
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[38] Pham‘mcol.meﬂcs study ehows tha! hall‘ hl‘c of Commund VIII 10 oral
-administrated is 16.4] -hours, which is longer thap: that of VIIE9 {5.89 hours) and
SIPI5286 (5.71 hours).The bioavaitability of Cmnpound VI11-10 oral administrated is
63‘78%. which: is higher them thar. of) VHIZ9' (16.32%) und- SIRIF286 (B563%).

%mfem; cmundmmmmwgw tfn?gggbihtyphcnl held wheérein the mntem

oA, .- e .:__‘ F -

[39] The l-butyl 2-hydroxyl aralkyl pnpcrazme derivatives of the present invention
hitve Wiple-inhitsiten offéct on reupzai:e bt"s HT, NA @id DA nﬂd Bﬂi‘x ‘b "tistd 1o
prepare antidepressants,.

[40] Thc dcrivuuvcs of the prcscnt mvcnhen can be admmnstralcd fo- paue:nts m need
thereof in the form of compacnwn by the route of oral ndm:msimtmn m_lectmn and
the like.

[41] The present invention also relates fo a method for freating a patient with
depréssion, comprising adntinistering 2 therapeutically  cffoctive amount  of
derivatives of the i invention or the composition containing the same lo the patient. The
admlmstrnhon route may bc oral admm:stranon or m_wchon

[42] The.composition’contains therapeutically eﬁ'cctnve amount of derivatives of lhe
present invention as active ingredient, togethcr wnh one or more phnrmnccuhcmy
acceptable carriers.

43} The carricr means conventional carriers in pharmaceutical ficld, for example,
diluents, cxcipients such as water; adhesive such as ceflulosc derivatives, gelatin,
polyvinylpyrrolidone and the like; fillers such as starch and the like; disintegrating
agents such as calcium carbanate, sodium’ bicarbonate ond the like; in addition, other
adjuvants such as flavoring agents and swescteners may be added into the composition.

[44] For oral administration, it may be formulated inlo conventional solid
preparations such as tablet, powder or capsule; for injection administration, it may be
formulated into injection solution.

[45] Various preparations of the composition according to the present invention can
be prepared using conventional methods inh pharmaceutical field, whercin the contenit
of active ingredient is 0.1% to 99.5% (by weight).

[(46] The amount administrated in the present invention may vary according to routc
of administration, age and weight of the patient, type and severity of the discase being
treated, and the like, and the daily dosc is 5-30 mg/kg body weight {oral) or 1-10
mg/kg body weight (injection). The derivatives of the present invention showed
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antagonism against depression in animal trials.

[47] In order 1o overcome the defect of SIPI5286, structure modification is carried
out using SI1P15286 as the lead compound. The present inventor found that, when the
substituent group of C1 is fatty hydrocarbon, with the increase of carbon chain from 1
to 4, the erythro and threo isomers of the compounds show belter inhibition on
reuptake of S-HT, NA and DA, mmpmble with SIPIyy24 and the positive control
venlafaxine. When the substituent is hutyl, that is 1-butyl-2-hydroxyl aralkyl
piperazine derivatives of the present invention, the inhibition activity on reuptake of
5-HT, NA and DA of the crythro and threo isomers thercof reach the maximum,
higher than that of SIPlyy24, SIP15286 and the positive control venlafaxine. However,
when the substitucnt of C) is pentyl, the inhibition activity decreases sharply. When
structurc qualification was carried out on-other compounds in ZL02111934.1, the
present inventor found that when the substituent of C1 is butyl, the inhibition activity
on rcuptake of 5-HT, NA and DA reached the maximum valuc for all. Thercfore, the
present inventor considered that 1-buty)-2-hydroxyl aralkyl piperazine derivatives
have the sirongest activity in the aryl alkanol piperazine derivatives.

[48] The subsequent in vivo study on animals also shows that, compared with aryl
alkano! piperazinc derivatives disclosed in Chinese patent ZL02111934.1 and the
optical isomer disclosed in  Chimeése patent ZL200510030354.1, the
1-buityl-2-hydroxy! aralkyl piperazine derivatives of ihé preésent invention have
advantagcs tn stronger activity in antidepression, lower toxicity, higher bicavailability,
longer half life and better druggablity.

[49] In conclusion, the 1-butyl-2-hydroxyl aralkyl piperazine derivatives in the
present invention, compared with current clinically used dual targets depressants (for
example, venlafaxine) may have stronger potency, broader indications, lower toxicity
and less neurotoxic side reactions. The derivatives have the advantages of stronger
activity in antidepression, lower toxicity, higher bioavailability, longer half life and
better druggablity, compared with aryl alkanol piperazine derivatives disclosed in
Chin¢se patent ZL02111934.1 and optical isomers disclosed in Chincge patent
Z1.200510030354.1.

Qut the Invention

general method 1:synthesis of N-aralkyl piperazine hydrochloride(ll)
[50] Pipcrazine hexahydrate (350mmol. from Shanghai chiemical reagent station),
solid KOH (100mmol) and CTAB(Hexadecyl Trimethylammonium Bromide.  mmol)
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were added to 18 m] water and heated to dissolve. 140 ml solution of aralkyl chloride
(100mmol: commercial availuble) in benzene was added dropwise at the temperature
of 70°C. After dropping the reactant was refluxed for 1.5 hours, and allowed to stand
and demix, then the organic phase was washed with 50mil water and . 50ml saturated
NaCl solution respectively, dried with MpSOy and filtered. The solvent was
evaporated to dryness under roduced pressure, and the concentrate was then dissolved
in 50ml absoluie alcohol and adjusted io pH of 3 by dropping the solution of
HCI/C;HsOH. Then solid precipitated and was filtercd and dricd. N-aralkyl piperazine
hydrochloride was obtained by recrystallization in ethanol. The yield was 80%-86%.

general method 2: synthesis of 2-hexanone-5-chloro-6-methoxylnaphthaline(fV)

{511 Compound (lIl) (28.4mmol) was dissolved in dichloromcthane (30ml). AICl,
(30.8mmol) was added, the reactant was stimed for 1 hour at room temperature. With
AICI; dissolving gradually, the color of the solution became dnrker to light brown.
Hexanoyl chloride(23.7mmol) was added dropwise slowly to the mixture, with the
{emperature controlled below 10°C. After dropping. the rcactant was warmed
naturally to room temperature and stirred for 1h. The color of the reaction solution
became darker to brown. The reaction solution -was poured into a mixture of
bydrochlaric acid (20mi)/crashed ice (50g) under stirring, and the color of organic
phase tumed lighter ta be light yellow to yellow. The organic phase was separated.,
washed with water (20mix3) till the aqueous phase being neutral and dried with
anhydrous NaySO, overnight. The desiccant was filtered, the residuee was washed with
a small amount of dichioromethane. Then the solvent of ihe filtrate was cvaporated,
and light yellow oily substance was obtained. The product 1V was separated as a light
yellow oily product by column chromatography (ethyl acctate: petroleum
cther=1:400~1:60), allowed 10 stand and solidified. The yield was about 80%.

general method 3:

synthesis of 2-{a-bromo-hexanone)-5-chloro-6-methoxylnaphihaline(V)

[52] Compound (IV) (21mmol) was dissolved in the mixture of cthyl acetate (50ml)
and chloroform (50ml), then CuBr; (40.2mmol) was added, the reaction was
performed under refluxing for 3 hours. CuBr produced was filtered. The filtrate was
washed with water (20mix3), and dried with anhydrous Na;SO; overnight. The
desiccant was filtered, with the residue washed with a small amount of ethyl acetate.
The solvent of the filirate was cvaporated. Light yellow crystalline solid was obtained
by recrystallization with cthanol. The yield was about 85%.
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general method 4:

synthesis of N-"-aralkyl-N"-[1-{5’-chIoro-&’-hlethoxyl-Z’-naphtho_yl)pentyl|
piperazine hydrochloride(V])

[53] N-aralkyl piperazine hydrochloride (II) (10mmol), 2-(e-bromo-hexanone)-5-
chloro-G-mcthoxylnaphthaline (V) (12mmol), potassium iodide (Immol} and
anhydrous K:CO; (35mmol) were placed into acetone (50ml). The reaction was
performed by stirring under refluxing for 8 to 12 hours. After filtered, the solvent was
evaporated to dryness under reduced pressure, 50ml water was added, the reactant
was extracled with E1OAc (100mix3). The ester layers were pooled and washed with
20ml water and 30m! saturated NaCl solution successively, then dried with:MgSOs,.
After filtration, the solvent was evaporated. The concentrate was dissolved by adding
:30ml of ethanol, and adjusted to a pH of 2 with HCVC;HsOH (5N). The precipitated
solid was filtered and recrystallized in ethanol/water or methanol to obtain Compound
(V1) in a yield of 60%~85%.

general method 5:

synthesis of N'-aralkyl-N*-[1-butyl-2-(5’-chloro-6'-methoxyl-2’-naphithyl)
hydroxyethyl} piperazine hydrochloride(VII)

[54] Aluminium isopropoxide (35mmol) was dissolved in 8Cml of isopropanol, and
anhydrous AICl; (3.5mmol) was added. After heated to 45-50°C, the mixture was
stived for 30min until clear, the solution of N'-aralkyl-N*-aralkylacy!
alkylpiperazine(i 0mmol) in isopropanol was added. The temperature was increased to
60-65°C, the reaction was performed until the material spot disappeared (TLC
detected, 6-48 hours). Then, 15% of NaOH solution (by weight) was added to adjust
to a pH of about 7. Extraction was performed with dichloromcthanc or cthyl acetate
and the extract was washed with saturated NaCl solution (26ml), dricd with MgSQO,.
After filtration, the solvent of filtrate was evaporated under reduced pressure. The

residue was dissolved in 20m! of ethanol, and adjusted to a pH of 2 with HCV/C,HsOH.

The solid precipitated and was filtercd in a yield of 85%~95%.
Example 1
VII-1 (1 SR,ZRS)-N'-p-methoxylphenyl-?N‘-‘[ I-butyl-2-(5°-chloro-6"-methoxyl-2’-

naphthyl)hydroxyethyl]piperazine (crythro form)

[55) 4.2g of N'-p-methoxylphenyl-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-methoxy
naphthalene-2-yl)]ethylpiperazine hydrochloride was synthesized using N'-p-

128
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methoxylphenylpiperazine  (10mmol) and  2<(a-bromo-hexanone)-5-chloro-6-
methoxylnaphthaline (10mmo}), according to general method 2 o general method 4,
in a yield of 79%, m.p=231.5-233.6°C(dec). Then the reduction of carbonyl was
petformed upon N'-p-methoxylphenyl-N*-[ 1 -butyl-2-carhonyl-2-(5-chloro-6-methoxy
naphthalene-2-yl}}ethylpiperazine decording to general mcthod S, and 3.78g of
N'.p-methoxylphenyl-N*[ 1-buty!-2-hydroxy-2-(5-chloro-6-methoxynaphthalene-2-yl
YJeihylpiperazine hydrochloride was obtained in a yicld of 90%. The compound
produced was tronsforméd to free alkali thereof and separated by column
chromatography to obtain the crythro form, then was dissolved in cthanol, and
adjusted to a pH of 2 with HCI/C.H;OH(5N). The precipitated solid was filtered, and
compound (VIl1-1) was obiained by recrystallization in cthanol/water or methanol.
Elcment. analysis of the compound showed that 0.5 molecule of erystal water was
contained in the compound.

m.p=221,6-223.2C(dec). MS : m/z 483 (M*).

'HNMR(DMSO-d6): § 0.73-1.66(m,; 9H, CHCH,CH,CHy), 2.65-2.91(m, 9H,
CH-+piperazinc-H), 3.76(s, 3H, OCHj), 3.87(s, 3H, OCH3), 5.0 (d, 1H, CH, J=4.0),
5.17(d, 1H, OH), 6.84-8.04(m,9H, Ar-H)

Example 2

Vili-2 {1SR,2SR)-N'-p-methoxylphenyl-N*-[ 1-butyl-2-{5"-chloro-6"-methoxyl-2'-
naphthyhhydroxycihyl}piperazing (ihreo form)

[56] 4.2g of N'-p-methoxylphenyl-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-mcthoxy
naphthatene-2-yl)jcthylpiperazine  hydrochloride was synthiesized using N'-p-
methoxylphenylpiperazine  {10mmo!) and  2-(a-bromo-hexanonc)-5-chloro-6-
methoxylnaphihaline (10mmol), according to. general method 2 to general method 4,
in a yield of 79%, m.p=231.5-233.6'C(dec). Then the reduction of carbonyl was
performed upon N'-p-methoxylphenyl-N*-{1-butyl-2-carbonyl-2-(5-chloro-6-methoxy
naphthalene-2-yl)]ethylpiperazine according to general mcthod 5, and 3.78g of
N'-p-meihoxylpheny]-N*-[1-butyl-2-hydroxy-2-(5-chloro-6-methoxynaphthalene-2-y)
)]ethylpiperazine hydrochloride was obtained in a yicld of 90%. The compound
produced was tronsformed to free alkali thereof and separnted by column
chromatography. The threo form was obtained and dissolved in-ethanol, and adjusted
to a pH of 2 with HC/CH;OH(5N). The precipitated sotid was filtered, and
Compound VII1-2 was obtained by recrystallization in ethanol/water or methanol.
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Element analysis of the compound showed that 2 molccules of crystal water were
contained in the compound.

mp=220.4-222.8°C(dec). MS: m/z 483 (M*)

'HNMR(DMSO-d6): & 0.65-1.51(m, 9H, CH,CH,CH;CHy), 2.49-2.97(m, 9H,
CH+piperazine-H), 3.78(s, 3H, OCHy), 3.8%(s, 3H, OCH;), 4.6 (4, IH, CH, J=8.0),
5.14(d, 1H, OH), 6.86-8.06(m, OH, Ar-H).

Example 3

VII-3  (1SR,2RS)-N! %mdhoxydphmyl-h“-[’l-bﬂtyl-.?-(ﬁ’-c‘hioro—(i’-mc’ﬁhux)d-z’-—
naphthyl)hydroxycthyl}pipcrazine (erythro form)

[57] 4.03g of N'-o-methoxylphenyl-N*-{}-butyl-2-carbonyl-2-(5-chloro-6-methoxy
naphthalene-2-yl)jethylpiperazine  hydrochlonde  was  synthesized  using
N'-o-methoxylphenylpiperazine (10mmol)” and 2-(a-bromo-hexanonc)-5-chioro-6-
méthoxylnaphthaline (10mmol), according to gencral method 2 to general method 4,
in a yicld of 78%, m.p=232.4-234.1 'C(dec).

[58] Then  the: reduction  of  carbonyl was  performed  upon
N'-6-methoxylphenyl-N*-{ 1-butyl-2-carbonyl-2-(5-chloro-6-methoxy
naphthalene-2-yl)]ethylpiperazine according to genernl mcthod 5, and 3.58g of
N'-o-methoxylphenyl-N*.{ 1 -butyl-2-hydroxy-2-(5-chloro-6-methoxynaphthalene-2-yl
)Jcthylpiperazine hydrochloride was obtained in a yield of 89%. The compound
produced was transformed to free alkali thereof and separnted by column
chromatography. The erythro form was obtained and dissolved in cthanol, and
adjusted fo a pH of 2 with HCHCHsOH(5N). The precipitated solid was filtered, and
Compound VIII-3 was obtained by recrystallization in ethanol/water or methariol.
Elcment analysis of the compound showed that 2 molecules of crystal water were
contained in the compound.

m,p=227.3-229.1C(dec). MS: m/z 483 (M").

THNMR(DMSO-d6): & 0.73-1.66(m, 9H, CH.CH3GCHCH3), 2.65-2.91(m, 9H,
CH+ piperazine-H), 3.76(s, 3H, OCH,), 3.98(s, 3H, OCH3y), 5.0 {d, 1B, CH, J=4.0),
5.17(d. 1H, OH), 6.84-8.04(m, 9H, Ar-H)

Example 4

Vill-4 (1SR.2SR)-N'-o-methoxylphenyl-N*-[ 1-butyl-2-(5'-chloro-6"-methoxyl-2'-
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naphthyl) hydr-;)xyethyl]piperazjne (threo. form)
[59] 4.03g of N'-o-methoxyiphenyl-N*[1-butyl-2-carbonyl-2-(5-chloro-6-methoxy
naphthalenc-2-yl)jcthylpiperazine  hydrochloride  was  synthesized  using
N'-o-methoxylphenylpiperazine (10mmol) and 2-(a-bromo-hexanone)-5-chloro-6-
methoxylnaphthaline(10mmot), according to general method 2 to generdl method 4, in
a yield of 78%, m.p=232.4-234.1'C(dcc).

[60] Then the  reduction of  carbonyl was  performed upon
N'-_c_)-‘methoxylphcnyl-N“-[f1-butyl-2-carbonyl-2-(5-chlord-6-methoxy
naphthalene-2-yl)]ethylpiperazine according to general method 5, and 3.58g of
N'-o—:methoxylphcnyl-N-‘-.[l-b_utyl-Z-hydroxy-Z-(S»ch‘loro-ﬁ-'n)gthoxynaphthalenc-'z-yl
)lethylpiperazine hydrochloride was obtained in a yield of 89%. The compound
prodﬁced was transformed to free alkali thereof and scparated by column
chromatography. The threo form was obtained and dissolved in cthanol, and adjusted
to a pH of 2 with HCI/C;HsOH(5N). The precipitated solid was filtered, and
Compound VIII-4 was obtained by recrystatlization in cthanol/water or methanol.
Element analysis of the compound showed that 2 molecules of crystal water were
contained in the compound.

m.p=223.5-225.0'C(dec). MS: m/z 483 (M").

'HNMR(DMSO-d6): & 0.65-1.51(m, 9H, CH,CH,CH,CHs), 2.49-2.97(m, 9H,
CH+ piperazine-H), 3.78(s, 3H, OCH3), 3.98(s, 3H, OCH3), 4.6 (d, 1H, CH, J=8.0),
5.14(d, 1H, OH), 6.86-8.06(m, 9H, Ar-H).

Example 5

VIII-5 (1SR,2RS)-N'-m-chlorophenyl-N*-[1-butyl-2-(5'-chloro-6"-methoxyl-2’-
naphthyt) hydroxycthyi]piperazine(crythro form)

f6l1] 4208 of N'-m—chlorop’henyl-N‘-[1-buty]-2-carbonyl-2-(5echloro-6'~methoxy
naphthalene-2-yl)jethylpiperazine hydrochloride was synthesized using N'-m-
chiorophenylpiperazine  (10mmwol} and  2-(o-bromo-hexanone)-5-chloro-6-
methoxylnaphthaline (10mmol), according to general method 2 to general method 4,
in a yield of 79%, m.p=231.5-233.6 C(dec).

[62] Then the  reduction of  carbonyl was performed upon
N'-m-chlorophenyl-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-methoxy
naphthalene-2-yl)]ethylpiperazine according to general method 5, and 3.78g of
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N'-m-chlorophenyl-N*-{1 -butyl-2-hydraxy-2-{5-chloro-6-methoxynaphthatenc-2-y1))
cthylpiperazine hydrochloride was obtained in a vicld of 90%. The compound
produced was transformed to free .alkali thercof and scparaied by column
chromatography. The érythro formn was obtained, and then dissolved in cthanol, and
adjusted to a pH of 2 with HCI/C:H;OH(5N). The precipitated solid was fittered, and
Compound VIII-5 was obtained by recrystallization in cthanol/water or methanol.

m.p=224.2-226.8C(dec). MS: m/z 487 (M),

'HNMR(DMSO-d6): & 0.73-1.66(m, 9H, CHyCH,CHiCH;), 2.65-2.91(m, 9H,
CH+ piperazine-H), 3.76(s, 3H, OCH,), 5.0 (d, 1H, CH, J=4.0), 5.17(d, 1H, OH),
6.84-8.04(m, 9H, Ar-H)

Example 6

VIH-6 (1SR,28R)-N'-m-chlorophenyl-N*-[ [ -buty]-2-(5-chloro-6"-mcthoxyl-2'-
naphthylyhydrox yethyl]piperazine (threo form)

[63] 4208 of N'-m-chlorophenyl-N*-{t-butyl-2-carbonyl-2-{5-chloro-6-methoxy
naphthalenc-2-yl))ethylpiperazine hydrochloride was synthesized using N'-m.
chlorophenylpiperazine  (10mmol)  and  2-{a-broma-hexanone)-5-chloro-6-
mcthoxyinaphthaline( | 0ommol) according to general method 2 to general method 4,in
a yield of 79%. m.p=231.5-233.6'C(dec).

{64] Then  the  reduction  of  carbonyl was  performed  upon
N -m-chlorophenyl-N*{ 1-butyl-2-carbonyl-2+5-chloro-6-mcthoxynaphthalene-2-y1)]
cthylpiperaxine  according to general method §, and 3.78g of
N'-m-chlorophenyl-N*.[ 1-butyl-2-hydroxy-2-(5-chioro-G-methoxynaphthalene-2-y1)}
cthylpiperazine hydrochloride was obtained in a yield of 90%. The compound
produced was transformed to free alkali thercof and scparated by column
chromatography. The threo form was obtained and dissolved in cthanol, and adjusted
10 a pH of 2 with HCIC;H,OH (5N). The precipitated solid was filtered, and
Compound VIII-6 was obtained by recrystallization in ethanol/water or methanol.

m.p=220.4-222.8 'C(dec). MS: m/z 487 (M™).

THNMR(DMSO-d6): & 0.65-1.51(m, 9H, CHCH;CH,CH;), 2.49-2.97(m, 9H,
CH+ piperazine-H), 3.78(s, 3H, OCH,), 4.6 (3, 1H, CH, J=8.0), 5.14(d, 1H, OH),
6.86-8.06(m, 9H, Ar-H).
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Examplc 7
VII-7 (1SR.2RS)-N I_(2.3-dimethylphenyl)-N*-[ 1-butyl-2-(5*-chloro-6"-methoxyl-2*-
naphthyl)hydroxycthyl |piperazine (crythro form)
[65] 3.80g of  N'«(2,3-dimethylphenyl)-N*{1-butyt-2-carbonyl-2-(5-chloro-6-
methoxynaphthalene-2-yl)Jethylpiperazine  hydrochloride was synthesized  using
N'-(2,3-dimethylphenyl)piperazine (10mmol) and 2-(a-bromo-hexanone)- 5-chloro-6-

methoxylnaphthatine (10mmol), according to general method 2 to gencral method 4,in
a yield of 80%, m.p=232.5-235.6'C(dec).

[66] Then  the  reduction  of  carbonyl was  performed  upon
N'-(2.3-dimethyiphenyl)-N*.[1-butyl-2-carbonyl-2-(5-chloro-6-methoxynaphthalene-

2-ylJethylpiperazine  according to  general method 5, and 3.34g of
N'-2,3-dimethylphenyl)-N*-{1-butyl-2-hydroxy-2-(5-chloro-6-methoxynaphthalcne-2
-yDlethylpiperazine hydrochloride was obtained in a vicld -of 88%. The compound
produced was iransformed to free alkali thercof and separated by column
chromatography. The crythro form was obtained and dissolved in ethanol, dnd
adjusted to a pH of 2 with HCI/C;HsOH(SN). The precipitated solid was filtered, and
Compound VIIi-7 was obtained by recrystallization in cthanolfwater or methanol,

m.p=218.5-220.8"C(dec). MS: m/z 481 (M°).

THNMR(DMSQ-d6):8 0.74-0.77(m, 3H, CH;CH:CHj), 1.13-2.11(m, 6H,
CH;CH,CH;CHy), 2.15 (s. 3H, CHy), 2.20(s, 3H, CHs), 2.50-2.87(m, 9H, piperazine
-CH), 3.99(s, 3H, OCH;), 5.06-5.0%m, 1H, CH, J=4.0), 5.18-5.19(d, 1H, OH),
6.83-8.05(m, 8H, Ar-H).

Example 8

VI8 (1SR,28R)-N'-(2,3-dimethylphenyl)-N*.[ 1 -buty)-2-(5'-chloro-6'-methoxyi-
2*-naphthyl)hydroxyethyl]piperazine (threo form)

[67] 3.80g  of  N'-(2,3-dimethylphenyl)-N*-[1-butyl-2-carbonyl-245-chloro-6-
methoxy naphthalene-2-yi)jethylpiperazine hydrochloride was synthesized using
N'-(2,3- dimethylphenyl)piperazine (10mmol) and 2-(a-bromo-hexanonc)-5-chloro-6-
methoxylnaphthaline (10mmol), according to general methed 2 to general method 4,
in.a-yield of 80%, m.p=232.5-235.6C(dec).

[68] Then  the  reduction  of  carbonyl was  performed  upon
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N'-(2,3-dimetliylpheayl)-N*-{1-butyl-2-carbonyl-2-(5-chloro-6-methoxy naphthalené-
2-yl}]ethylpiperazine according to general method 5, and 3.34g of
N'-(2,3-dimethylphenyl)-N*[1-butyl-2-hydroxy-2-(5-chloro-6:methoxy naphthalene-
2-yl)]cthylpiperazine hydrochloride was obtained in a yield of 88%. The compound
produced was transformed to free alkali thereof and separated by column
chromatography. The threo form was obtained and dissolved in ethanol, and adjusted
to a pH of 2 with HCHCH.OH(5N). The precipitated solid was filtered, and
Compound VII1-8 was obtained by recrystallization in cthanol/water or methanol.

m.p=220.4-222.8°C(dec). MS: m/z 481 (M™).

'HNMR(DMSOQ-d6):5 0.66-0.69(m, 3H, CH;CH.CH,), 0.96-1.53(m, 6H,
CH:CH,CH,CH3), 2.17(s, 3H, CH3), 2.21(5, 3H, CH3), 2.80-2.96(m, 9H, piperazine
-CH), 3.99(s, 3H, OCH:);, 4.59-4.61(m, 1H, CH, J=8.4), 514 (d, IH, OH),
6.83-8.05(m, 8H, Ar-H).

Example 9

VIil-9 (1SR,2R8)-N'-benzyl-N*-[1-butyl-2-(5"-chloro-6"-methoxyl-2*-naphthyl)
hydroxyethyl]piperazirie (erythro form)

[69] 4.20g of
N'-benzyl-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-mcthoxynaphthatene-2-yl)]
ethylpiperazine hydrochloride was synthesized using N’-bcnzylp'ipemzine (10mmol)
and 2-(a-bromo-hexanone)-5-chloro-6-methoxylnaphthaline (10mmol), according to
generil method 2 to general method 4, in a yicld of 78%, m.p=241.7-243.3°C (dec).
Then the reduction of carbonyl was performed upon N'-benzyl-N‘-{1-butyl-
2-carbonyl-2«(5-chloro-6-methoxynaphthalene-2-yl)] ethylpiperazine according to
general method, 5, and 3.73g of N'-benzyl-N*-[1-buiyl-2-hydroxy-2-(5-chloro-6-
methoxynaphthalene-2-yl)Jethylpiperazine: hydrochloride was obtained in a vicld of
89%. The compound produced was transformed to free alkali thereof and separated by
column chromatography, The erythro form was obtained and dissolved in cthanol, and
adjusted to a pH of 2 with HCI/C;HsOH(5N). The precipitated solid was filtered, and
Compound VIII-9 was obtained by recrystallization in ethanol/water or methanol.
Element analysis of the. compound showed that 2 molecules of crystal water were
contained in the compound.

m.p=225.0-225.8C(dec). MS: m/z 467 (M").
'HNMR(DMSO0-d6): § 0.72-1.60(m, 9H, CH,CH,CH;CH,), 2.27-2.70(m, 9H,
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CH-+ piperazine -H), 3.40(s, 2H, CH; Ph), 3.98(s, 3H, OCHy), 5.0 (d, !H, CH, J=4.4),
5.10(s; 1H, OH), 7.20-8.02(m, 10H, Ar-H).

Example 10

VIII-10  (ISR2SR)-N'-benzyt-N*{ 1-butyl-2-(5'-chloro-6"-methoxyl-2'-naphthyl)
hydroxyethyl]piperazine(threo form)

[70] 4.20g of N'-benzyl-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-methoxynaphthalenc-
2-y})]ethylpiperazine hydrochloride was synthesized using N'-benzylpiperazine
{(10mmol) and 2-{e-bromo-hexanone)-5-chloro-6-methoxyl naphthaline (10mel),
according to general method 2 to gencral method 4, in a yield of 78%,
m.p=241.7-243.3 'C (dec). Then the reduction of carbonyl was performed upon
N'-benzyt-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-methoxynaphihalene-2-yl))
cthylpiperazine accarding to general method 5, and 3.73g of N'-benzyl-N*-{1-butyl-
2-hiydroxy-2-(5-chloro-6-methoxynaphthaléne-2-yl)jethylpiperazine  hydrochloside
was obtained in a yicld of 89%. The compound produced was transformed o free
alkali thereof and separated by column chromatography. The threo form was obtained
and dissolved in othanol, and adjusted to a pH of 2 with HC//C;HsOH(SN). The
precipitated  solid was filtered, -and Compound VIII-10 was obtained by
recrystallization in cthanol/water or methanol. Element analys":s- showed that 2
molecules of crystal water were contained in the compound.

m.p=223.1-224.3'C(dec).MS: m/z 467 (M").

JTHNMR(DMSO-d6): 8 0.66-1.50(m, 9H, CH;CH;CH,CH;), 2.42-2.84(m, 9H,
CR+ piperazine -H), 3.49(s; 2H, CH, Ph), 4.02(s, 3H, OCH;), 4.5(d, 1H, CH, 1=8.8),
5.10(s, 1H, OH), 7.26-8.08(m, 10H, Ar-H).

Example 11

VHI-11 (1SR, 2RS)-N'-p-nitrobenzyl-N*-[1-butyl-2-{5"-chlore-6'-methoxyl-2’-
naphthyl)hydroxylethy!]piperazine {crythro form)

[7173.94g of  N'-p-nitrobenzyl-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-methoxy
naphthalene  -2-yl)jethylpiperazine  hydrochloride  was  synthesized  using
N'-p-nitrobenzylpiperazine  (10mmol) and  2-(é-hromo-hexanone)-5-chiore-6-
mecthexylnaphthaline (10mmol). according to general method 2 to general method 4,
in a yield of 77%, m.p=233.5-235.7'C{dec).
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[72] Then  the  reduction of  carbonyl was  performed  upon
N'-p-nitrobenzyl-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-methoxynaphthalene-2-y1)]
ethylpiperazine  according to  general method S5, and 347g of
N'-p-nitrobenzyl-N*-[ 1 -butyl-2-hydroxy-2-(5-chlora-6-methoxynaphthalenc-2-y1)]
cthylpipcrazing hydrochloride was obtained in a yield of 88%. The compound
produced was transformed to free alkali thereof and .separated by column
chromatography. The erythro form was. obtained and dissolved in ethanol, and
adjusted to a pH of 2 with HCI/C,H;OH(5N). The precipitated solid was filtered, and
Compound V1II-11 was obtained by recrystallization in cthanol/water or methanol.

m.p=228.7-221.0°C(dec). MS: m/z 512 (M").

'HNMR(DMSO-d6): 8 0.72-1.60(m, 9H, CH;CH:CHaCHy), 2.27-2.70(m, 9H, .
CH+ piperazine -H), 3.40(s, 2H, CH; Ph), 3.98(s, 3H, OCHy), 5.0 (d, 1H, CH, J=4.4),
5.10(s, 1H, OH), 7.20-8.02(m, 9H, Ar-H),

Example 12

VIII-12 (1SR,28R)-N'-p-nitrobenzyl-N*-{ 1-butyl-2-(5'-chloro-6 -methoxyl-2’-
naphthyl)hydroxyethyl]piperazine (threo form})

[73} 3.94g  of N'-p—nitrobcnzyl*N"-[l-butyl-2-ca'rbonyi-2-(5-chloro-6-mcthoxy
naphthalene-2-yl)jethylpiperazine  hydrochloride ~ was  synthesized  using
N'-p-nitrobenzylpiperazine (10mmol) and
2-(a-bromo-hexanone)-5-chloro-6-methoxyl naphthaline. (10mmol), according to
general method 2 to general method 4, in a yield of 77%, m.p=233.5-235.7C(dcc).

[74] Then the  reduction of  carbonyl was  performed upon
N'-p-nitrobenzy]-N°*-[1-butyl-2-carbonyl-2-(5-chloro-6-methoxynaphthalene-2-y1))

ethylpiperazine according to general method 5. 3.47g of N'-p-nitmbenzyl-N‘-[l-buty’l
-2-hydroxy-2-(5-chloro-6-methoxynaphthalene-2-yl)ethylpiperazine  hydrochloride
was obtained in a yield of 88%. The compound produced was transformed to frec
alkali thereof and scparated by column chromatography. The threo form was obtained
and dissolved in ethanol, and adjusted to a pH of 2 with HCVC;HsOH(5N). The
precipitated solid was filiered, and Compound VII-12 was obtained by

reécrystallization in cthanol/water or methanol.

m.p=226.8-229.0'C(dec). MS: m/z 512.(M").
'HNMR(DMSO-d6): & 0.65-1.51(m, 9H, CH,CH,CH,CH;), 2.49-2.97(m, 9H,
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CH# pipcrazine -H),3.78(s. 3H, OCHy), 4.6 (d, 1H, CH, J=8.0), 5.14(d, IH, OH),
6.96-8.16(n, 9H, Ar-H).

Example 13

VIHI-13 (1SR, 2RS)-N'-p-aminolbenzyl-N*[ 1 -butyl-2-(5"-chloro-6"-methoxyl-2’-
naphthyl)hydroxyethyl]piperazine (erythro form)

[75] 3.76g of- N'—p~amiﬁobenzy1-Né-[1.-butyl-'Z-c'arbonyl-2a(5-ch]oro-6-‘methoxy
naphthalenc-2-yl)Jethylpiperazine  hydrochloride  was  synthesized  using
N'-p-aminobenzylpipcrazine  (10mmol) and 2-(a-bromo-hexanone)-5-chloro-6-
riethoxylnaphthaline (10mmol), according to general method 2 to general method 4,
in a yield of 78%, mp=233.6-235.9°C(dec).

{76] Then  the  reduction . of carbonyl  was  performed upon
N'-p-aminobenzyl-N*-[ 1-butyl-2-carbonyl-2-(5:chloro-6-methoxy naphthaléne-2-y1))
ethylpiperazine  according to general method 5, and 3.27g  of
N'.p-aminobenzyl-N*-[1-butyl-2-hydroxy-2-(5-chloro-6-methoxynaphthalene-2-yl)]

ethylpiperazine hydrochloride was obtained in a yield of 87%. The compound
produced was transformed to free alkali théreof and scparated by columin
chromatography. The crythro form was- obtained and dissolved in ethanol, and
adjusted to a pH of 2 with HCI/C;H;OH(5N).The precipitated solid was filtered, and
Conﬁpound VII-13 waz obtdined by recrystallization in éthanal/water or methanol.

m.p=219.4-221.0"C(dec). MS: m/z 482 (M").

THNMR(DMSO-d6): & 0.72-1.60(m, 9H, CH,CH.CH,CH3), 2.27-2.70(m, 9H,
CH+ piperazine -H), 3.40(s, 2H, CH; Ph), 3.98(s, 3H, OCHy), 4.0(m, 2H, NH3), 5.0 (d,
1H, CH, I=4.4), 5.10(s, 1H, OH), 7.20-8.02(m, 9H, Ar-H).

Example. 14

VIIl-14 (1SR,2SR)-N'-p-aminoibenzyl-N*-[ 1-butyl-2-(5-chloro-6"+methoxyl-2'-
naphthyl)hydroxyethyl]piperazine (threo form)

[77] 3.76g of N'-p-aminobenzyl-N*:[1-butyl-2-carbonyl-2-(5-chloro-G-mcthoxy
naphthalene-2-y1)]  ethylpiperazine hydrochloride was  synthesized using
N'-p-aminobenzylpiperazine  (10mmol) and  2-(a-bromo-hexanone)-5-chloro-6-
methoxylnaphthaline (10mmol), according to general method 2 1o gencral method 4,
in a yield of 78%, m.p=233.6-235.9°C(dcc).
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[78] Then  the  reduction of  carbonyl was  performed  upon
N'-p-aminobenzyl-N*-[1-butyl-2-carbonyl-2-(3-chloro-6-methoxy naphthalene-2-y1))
cthylpiperazine  according to  general method 5, and 3.27g  of
NY.p-aminobenzyl-N*-[1-buty}-2-hydroxy-2-(5-chloro-6-methox ynaphthalene-2-y1))
cthylpiperazine hydrochloride was obtained in a yield of 87%. The compound
produced was transformed to free alkali thercof and separated by column
chromatography. The threo form was obtained and dissolvedin cthanel, and adjusted
to a pH of 2 with HC/C;HsOH(5N). The precipitated solid wes filtered, and
Compound V1II-14 was obtained by recrystailization in ethanol/water or methanol.

m.p=215.2-218.0'C(dec). MS: m/z 482 (M").

'HNMR(DMSO-d6): & 0.65-1.5K(m, 9H, CH,CH,CHACH,), 2.49-2.97(m, 9H,
CH+ piperazine -H), 3.78(s, 3H, OCH3), 3.87(s, 3H, OCH,). 4.0(m, 2H, NH,), 4.6 (d,
IH, CH, J=8.0), 5.14(d, 1H, OH). 6.86-8.06(m, 9H, Ar-H).

Example 15

VII-15 (1SR,2RS)-N'-(3" 4" 5'-trimethoxybenzyl)-N*-[ 1 -butyl-2-(5"-chloro-6'-
methoxyl-2'- naphthyl}hydroxyethyl]pipcrazine (erythro form)

[79] 4.18g of N'-(3'4',5 -trimethoxybenzyl)-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-
methoxynaphthalene-2-yl)jcthylpipcrazine  hydrochloride was synthesized using
N.(3° 4,5 trimcthoxybenzyl)piperazine  (10mmol) and 2-(u-bromo-hexanonc)-5-
chloro-6-methoxylnaphihaline (10mmol), according to genernl method 2 to gencral
mcthod 4. in a vicld of 75%, m.p=235.5-238.6'C(dec).

(80] Then  the  reduction of  carbonyl was  performed upon
N'-(3'4",5 -trimcthoxybenzy!)-N*-[ 1-butyl-2-carbonyl-
2-(5-chloro-G-methoxynaphthalene-2-yh)ethylpiperazine according to gencral method
5, and 3.63g of N'-(3°,4*,5"- trimethoxybenzyl)-N*-{1-butyl-2-hydroxy-2-(5-chloro-
6-mcthoxynaphthalene-2-yl)] cthylpiperazine hydrochloride was obtained in a yield of
87%. The compound produced was transformed to free alkali thereof and separated by
column chromiatography. The erythro form was obtained and dissolved in ethanol, and
adjusted to a pH of 2 with HCI/C,H;OH(5N). The precipituted solid was filtered, and
Compound VIII-15 was obtained by recrystaliization in ethanol/water or methanol,

m.p=221.3-223.6'C{dec). MS: m/z 557 (M),
'HNMR(DMSO-d6): § 0.72-1.60(m, 9H, CH;CH;CH,CHy), 2.27-2.70m, 9H,
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CH+ piperazine -H), 3.40(s, 2H, CH, Ph), 3.70(m, 9H, OCH;), 3.98(s, 3H, OCH,),
4.0(m, 2H, NH,), 5.0 (d, 1H, CH, J=4.4), 5.10(s, 1H, OH), 7.20-8.02(m, 7H, Ar-H).

Example 16

VII-16 (1SR, 2SR)-N'-(3",4",5’-trimethoxybenzyl}-N*[ 1 -butyt-2-(5'-chloro-6'-
‘methoxyl-2 -naphihyl)hydrox yethyljpiperazine (threo form)

[81] 4.18g of N'-(3'.4°,5 -triméthoxybenzyl)-N*-{1-bulyl-2-carbonyl-2-(5-chloro-6-
methoxynaphthalene-2-yl)]ethylpiperazine  hydrochloride was synthesized using
N1-{3'4",5 -trimethoxybenzyl)piperazine  (10mmol) and 2-(-bromo-hexanone)-
5-chloro-6-methoxylnaphthalise (1 0mmol), according to general method 2 to genéral
method 4, in 2 yield of 75%, m.p=235.5-238.6"C(dcc).

[82] Then the reduction of carbonyl was  performed  upon
N'-(37,4° 5 trimethoxybenzyl)-N*-[ 1-butyl-2-carbonyl-2-
(5-chloro-6-methoxynaphthalene-2-yl))ethylpiperazine according io general method 5,
and 3.63g of N'-(3'.4"5-trimethoxybenzyl)-N*[1-butyl-2-hydroxy-2-(5-chloro-G-
methoxynaphthaléne-2-yl)]etliylpiperazitic hydrochloride was oblained in a yield of
87%. The compound produced was transformed to free alkeli-thereof and separated by
column chromatography. The threo form was obtained and dissolved in ethanol, and
adjusted to a pH of 2 with HCI/C;HsOH{5N).The precipiiated solid was filtered, and
Compound V111-16 was obtnined by recrystallization in cthanol/water or methanol.

m.p=226.5-228.8'C(dec). MS: m/z 557 (M").

THNMR(DMSO0-d6): & 0.65-1.51(m, 9H, CH;CH3CH,CHy), 2.49-2.97(m, 9H,
CH-+ piperazine -H), 3.70(m, 9H, OCHy), 3.78(s, 3H, OCHj), 3.87(s, 3H, OCHy), 4.6
(d, tH, CH, J=8.0), 5.14(d, 1H, OH), 6.86-8.06(m, 7H, Ar-H).

Example 17

VIII-17 (1SR.2RS)-N'-a-phenemyl-N*-{1-butyl-2-(5'-chioro-6"-methoxyl-2'-

naphthylhydroxycthyl)piperazine (erythro form)

(83] 4.22¢ of N'.a-phenemyl-N*.{ 1-butyl-2-carhonyl-2-(5:chloro-6-
methoxynaphthalene-2-yi)jethylpiperazine  hydrochloride was synthesized using
N'-a-phenemyl piperazine (10mmol) and  2-(a-bromo-hexanone)-5-chloro-6-
methoxylnaphthaline (10mmol), according to general method 2 to general method 4,
in a yield of 78%, m.p=241.7-243.3C(dec).
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(84] Then  the  reduction of  carbonyl was  performed  upon
N'-a-phenemyl-N*-{ 1-butyl-2-carbonyl-2-(5-chloro-6-mcthoxynaphthalene-2-y1)]
ethylpiperazine according to genera‘l':met‘hod 5, and 3.75g of N'-a-phenemyl
N*-[1-butyl-2-hydroxy-2-(5+chloro-6-methoxynaphthalene:2-yl)jethylpiperazine
hydrochloride was obtained in a yicld of 89%. The compound produced was
transformed to free alkali thereof and separated by column chromatography. The
crythro form was obtained and dissolved in éthanol, and adjusted o a pH of 2 with
HCVC;HsOH(5N). The precipitated solid was filtered, and Compound VIII-17 was
obtained by recrystallization in ethanolfwater or methanol.

Mm.p=235.0-237.6°C (dec). MS: m/z 481.1 (M").

'HNMR(DMSO-d6):5 0.54-0.63(m, 3H, CHCH)Cly), 0.78-1.24(m, 6H,
CH,CH;CH,CHy), 1.57-1.75(m, 3H, CHCHjy), 1.83-1.86(m, 2H, CH,CH:CH:CH3),
3.44.3.59(m, 8H, piperazine -H), 3.99(s, 3H, OCH,), 4.57(m,1H, CH;-CH-Ph),
4.57(m, 14, CH), 5.66-5.67(d, 1H, CH, J=4.8), 7.48-8.11(m, 10H, Ar-H).

Examplc 18

VIII-18 (1SR, 2SR)-N'-a-phenemyl-N*-[ 1-butyl-2-(5’-chloro-6'-methoxyl-2°-
naphthylhydroxyethyllpiperazine (threo form)

[85] 4.22¢g of N'-a-phenemyl-N*-{1-butyi-2-carbonyl:2-(5-chloro-G-
mcthoxynaphthalene-2-yl)Jethylpiperazine  hydrochloride was synthesized using
N'-g-phenemylpiperazine {(10mmol) and

2-{a-bromo-hexanont)-3-chloro-6-methoxylnaphthaline{10mmol),  according to
general method 2 to general method 4, in a yield of 78%, m.p=241.7-243.3 C{dcc).

[86] Then  the  seduction of carbonyl was  performed  upon
N'-a-phenemyl-N*-{1-butyl-2-carbonyl-2-(5-chtoro-6-methoxynaphihalene-2-y1))
cthylpiperazine according to general mcthod 5, and 3.75g of N'-a-phienemyl
“N-[1-butyl-2-hydroxy-2-(5-chloro-6-methoxynaphthalenc-2-yl)]cthylpiperazine
hydrochloride was obtained in a yield of 89%. The compound produced was
transformed to fréc alkali théreof and separateéd by column chromatography. The threo
foorm was obfaincd and dissolved in ethanol, and adjusted to a pH of 2 with
HCVC,;HsOH(5N) The¢ precipitated solid was filtercd, and Compound VIN-18 was
obtained by recrystallizotion in ethanol/water or methanol, m.p=224.0-226.1°C. MS:
m/z 481 (M").
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'THNMR(DMSO-d6):5 0.61-0.65(m, 3H, CH;CH,CHj), 0.88-1.06(m, 6H,
CH,CH;CH,;CH,), 1.28-1.29(m, 3H, CHCHj), 2.33-2.76(m, 8H, pipcrazine),
2.50-2.510(m, 'H, CH-N), 3.25-3.39(m, IH, CHs-CH-Ph), 3.99(s, 3H, OCHj),
4.47-4.51(m, 11, CH, J=8.4), 5.05(d, 1H, OH), 7.23-8.03(m, {OH, Ar-H).

Example 19

VIIE-19 (SR, 2RS)-N'-benzhydryt-N*-[ 1-butyt-2-(5*-chloro-6"-methoxyl-2'-

naphthyDhydraxyethyllpiperazine (crythro form)
[87) 4.68g  of  N'-benzhydryl-N*.[1-butyl-2-carbonyl-2-(5-chloro-6-methoxy
naphthalene-2-yl)Jethylpiperazine  hydrochloride  was  synthesized  wsing
N'-benzhydryl piperazine (10mmol) and 2-(a-bromo-hexanone)-S-chloro-6-methoxyl
naphthaline (10mmol), according to genersl method 2 to general method 4, in a yield
of 76%, m.p=212.9-215.2'C(dec).
{88) Then  the reduction  of  carbonyl  was  performed  upon
N'-benzhydryl-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-methox ynaphthalene-2-yl)cthyl
piperazine according to general method 5, and 4.83g of N'-henzhydryl -N*-[1-buty)-2-
hydroxy-2-(5-chloro-6-methoxynaphthalene-2-yl))ethylpiperazine - hydrochlonde ‘was
obtained in a yicld of 85%. The compound produced was transformed to free alkali
thercof and separated by column chromatography. The erythro form was obtained and
dissolved in ethanol, and adjusted to a"pH.' of 2 with HCIC;H:OH(5N). The
precipitated  solid was  filtered, and Compound VIN-19 was obtained by
recrystallization in cthanol/water or methanol. m.p=183.0-184.6'C(dec). MS : m/z
543 (MM,

'—HNMR(DMSO-d(S): & 0.71-1.60(m, 9H, CH,CH,CH;CH3), 2.24-2.74(m, 9H,
CH+ piperazine -H), 4.22(s, 1H, CH Phy), 3.98(s, 3H, OCH,), 5.0 (d, 1H, CH, 1=3.6),

5.11(d, 1H, OH), 7.14-8.01(m, 15H, Ar-H).
Example 20

VHI-20  (1SR2SR)-N'-benzhydryl-N*-[1-butyl-2-(5'-chloro-6'-methoxyl-2'-
naphthyhhydroxycthyljpiperazine (threo form)

(89] 4.68¢  of  N'.benzhydryl-N'-[1-butyl-2-carbonyl-2-(5-chloto-6-methoxy
naphthalene-2-yl)Jethylpiperizine  hydrochloride  wns  synthesized  using
N'-benzhydryl piperazine (10mmol) and 2-(a-bromo-hexanane)-S-chloro-6-methoxyl
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naphthaline (10mmol), according to general method 2 to general method 4, in a yield
of 76%, m.p=212.9-215.2°C{dec).

[90) Then  the  reduction of carbony! was  performed  tpon
N'-benzhydryl-N"-[1-butyl-2-carbonyl -2-(5-chloro-6-methoxynaphthalene-
2-yl)]ethylpiperazine according to general method 5, and 4.13g of N'-benzhydry!
-N*.[1-butyl-2-hydroxy-2-(5-chloro-6-methoxynaphihalene-2-yl)Jethylpiperazine
hydrochloride was obtained in a yield of 85%. The compound produced was
transformed to free alkali thereof and separated by column chromatography. the threo
form was obtained and dissolved in ethanol, and adjusted to a pH of 2 with
HCVC;HsOH(5N).The precipitated solid was filtered, and Compound VIII-20 was
obtained by recrystallization in ethanol/water or methanol. m.p=179.3-181.1'C(dec).
MS: nv/z 543 (M").

'HNMR(DMSO-d6): & 0.63-1.46(m, 9H, CH;CH;CH,CH;), 2.33-2.82(m, 9H,
CH+ piperazine -H), 4.28(s, 1H, CH Phy), 3.98(s, 3H, OCHy), 4.5 (d, 1H, CH, 1=8.4),
5.06(s, 1H, OH), 7.16-8.03(m, 15H, Ar-H).

Example 21

VIII-21 (1SR,;2RS)-N'-cinnamyl-N*-[ 1-butyl-2-{5 -chloro-6’-methoxyl-2’-naphthyl)
hydroxyethyllpiperazine (erythro form)

[91] 4.61g of N'-cinnamyl-N‘-[l-b'utyl-z'-carhonyl-2-(5-chlom-6-methoxy
naphthalene-2-yl)jethylpiperazine  hydrochloride  was  synthesized  using
N'-cinnamylpiperazine (10mmol) and
2-(a-bromo-hexanone)-5-chloro-6-methoxylnaphthaline  (10mmol), according to
general method 2 to general method 4, in a yield of 82%, mp=232.2-234.0°C(dec).

[92] Then  the  reduction of  carbonyl  was  performed  upon
N'-cinnamyl-N*-[1-butyl-2-carbonyl-2-(5-chloro-6-methoxynaphthalcne-2-yi)]
ethylpiperazine according to gencral method 5, and 4.19g of N'-cinnamyl
-N*-[1-butyl-2-hydroxy-2-(5-chloro-6-methoxynaphthalene-2-yl)Jethylpiperazine
hydrochloride was obtained in a yield of 91%. The compound produced was
transformed to' free alkali thereof and separated by column chromatography. The
erythro form was obtained and dissolved in cthanol, and adjusted to a pH of 2 with
HCVC,H;OH(5N). The preipitated solid was filtered, and Compound V11121 was
obtained by recrystallization in ethanol/water or methanol. m.p=228.8-230.1°C
(dec).MS : m/z 493 (M™).
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'HNMR(DMSO-d6):  0.73-1.60(m, 9H, CH2CH2CH2CH3), 2.31-3.04(m,
11H, CH+ CH2+ piperazine -H), 3.98(s, 3H, OCH3). 4.9 (d, 1H, CH, J=4.0), 5.11(d,
1H, OH), 6.23-6.52(m, 2H, CH=CH), 7.22-8.02(m, [0H, Ar-H).

Example 22

V22 (1 SR.,2SR)-N'-cinnamyl-N‘-[ I-butyl-2-(5"-chloro-6’-methoxyl-2'-naphthyl)
hydroxycthyl)pipcrazine (threo form)

[93] 4.61g of
N'-cinnamyl-N*-[1 -butyl-2-carbonyl-2-( 5-chloro-6-methox ynaphthalene-
2-yl)jethylpiperazine hydrochloride was synthesized using N'.cinnamyl piperazine
{(10mmol) and 2-{u-bromo-hexanone)-5-chloro-6-methexylnaphthaline (10mmol),
according to general method 2 to general methed 4, in a yield of 82%,
m.p=232.2-234.0'C(dec).

[94) Then  the  reduction  of  carbonyl  was  performed  upon
N'-cinnamyl-N*-[1-butyl- 2-carbonyi-2-(5-chloro-6-methox ynaphthaiene-2-y1)ethyl
piperazine according to general method 5, and 4.193 of N'-cinnamy!
-N*-[1-butyl-2-hydroxy-2-(5-chloro-6-methoxynaphthalene-2-yljethylpiperazine
hydrochloride was oblained in a yield of 91%. The c¢ompound produced was
ransformed to free alkali thereof and separated by column chromatography. The threo
form was obtained and dissolved in ethanol, and adjusted to a pH of 2 with
HCVC,H;OH(3N).The precipitated solid was filtered, and Compound VIII-22 was
obtained by recrystallization in ethanol/water or methanol. m.p=194.1-195.6'C(dec).
MS : m/z 493 (M),

'HNMR(DMS0-d6): 8 0.36-1.49(m, 9H, CH;CH;CH1CH3), 2.43-3.2%(m, 11H,
CH+ CHa+ piperazine -H), 3.98(s, 3H, OCH3), 4.5 (d, 1H, CH, J=8.0), 5.18(s, 1H,
OH), 6.24-6.55(m, 2H, CH=CH), 7.21-8.05(m, 10H, Ar-H).

Example 23

Synthesis of (8)-2<(1,3-dicarbonylisoindole)hexanoic acid (2)

[95) 6.55g of L-norleucine(0.05mol), 7.40g of phthalic anhydride (0.05Smol), 0.83ml of
triethylamine were added into 150ml of toluenc under stirring at 110°C. After reaction
by refluxing for 24 hours, the reaction was complete, The solvent was cvaporated
after standing to cool down, and 50mi of water was added. Extraction was performed
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with ¢thyl acctate(50ml X 3), and the ethyl acetate layer was washed with saturated
NaCl solution, dricd by anhydrous MgSO4.The solvent of the filtrate was cvaporated
after filtrating the mixture, and 12.28g of white solid was obtained in a yield of 90.3%.
MS: m/z 262(M+)."HNMR(DMSO-d6): § 0.86-1.37(m, 9H, CH,CH,CH,CH,), 4.46
(m, 1H, CH), 7.25-7.86 (m, 4H, Ar-H).

Example 24

[96] Preparation of {R)-2-(1,3-dicarbonylisoindole)hexanoic acid was same as that of
(8)-2+(1,3-dicarbonylisoindolcthexanoic acid (2). The yield was 87.6%.

MS: m/z 262(M-+). "HNMR(DMSO-d6): 5 0.90-1.25(m, 9H, CH,CH,CH,CH,), 4.68
(m, 1H, CH), 7.42-7.91 (m, 4H, Ar-H).

Example 25

Synthesis of (8)-2-[2-(1,3-dicarbonylisoindole)hcxanoyl]-5-chloo-6-methoxyl
naphthalinc (5}

{97] 10.45g of Compound 2 (0.04mol) was dissolved in 100ml of dichloromethane.at
0°C, and 8.15ml (0.1miol) of oxalyl chloride was added dropwise in ice-bath. After
dropping, 8 drops of pyridine was added. The temperature increascd slowly to room
temperature and the mixture was stirred for 20 hours. Superfluons acyl chloride end
solvent was evaporated by rotary evaporation at 35C, the concentrate was dissolved
in 100ml of dichloromethane. 9.25g of Compound 4 (0.048mol) and 6.41g of
anhydrous AICl; (0.048mol) were added to react for 30 hours at room temperature,
The reactant was pooled slowly into the mixture of IN
HCI(100mi)ice/dichloromthane (100ml), stirred and stood (o allow layers separated.
The aqueous layer was extracted with dichloromethane(100m] X 2). The
dichloromethane layers were pooled, then washed with saturated NaCl solation, dried
by anhydrous Mg$0,.The solvent of the filtrate was ovaporated after filtration. Dark
brown oily substance was obtained, and separated by column chromatography
(neutral alumina, petroleum etheriethyl acetate=3:1). 4.68g of light ycllow oilj
substance was obtained in a yield of 26.8%. MS: m/z 438(M+). 'HNMR(DMSO-d6):
8 0.96-1.77(m, 9H, CH,CH,CH,CH,), 3.73(s,3H,0CH;),5.09 (m, 1H, CH), 7.64-8.34
{m, 9H, Ar-H).

Example 26

[98] Preparation of (R)-2-[2-(1,3-dicarbonylisoindole)hexanoyl}-5-chlora-6-methoxyl
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naphthaline was sam¢ as that of (S)-2-[2-(1,3-dicarbonylisoindolc)hexanoyl]-
5-chloro-6-methoxylnaphthaline(5) in a yicld of 28.4%. MS: m/z 438(M+).
'HNMR(DMSO-d6): § 1.03-1.62(m, 9H, CH;CH;CH,CH;3), 3.10(s,3H,0CH;),5.14
(m, 1H,.CH), 7.35-8.11 {m, 9H, Ar-H)..

Example 27

Synthesis  of  (28)-2-[1-hydroxy-2-(1,3-dicarbonylisoindolc)hexyl]-5-chloro-6-
methoxyl naphthaline (6)

[99] 4.36 g of Compound 5(0.0lmol) was dissolved in the mixture of 19.2ml of
toluenc and 12.6ml of isopropanol; then 10.2g (0.05mol) of dluminium isopropoxide
was added to react at 100°C for 4 hours. After the reaction was complete, the mixture
was cooled down, the solvent was evaporated, and IN of HCI (50mi) was added.
Extraction was performed with ethyl acetate (50mlX 3). The cihyl acetate layer was.
washed with a small amount of water and saturated NaCl solution, dricd by anhydrous
MgS0,. The solvent was evaporated after filtration, and 4.32g of light yellow solid
was obtained in a yicld of 98.6%. MS: m/z 439(M+).'HNMR(DMSO-d6): &
0.96-1.58(m, 9H, CH:CH,CH,CH;), 3.73(s,3H,0CH;),4.05(m, VH, CHN), 5.12 (i,
'1H, CHOH), 7.34-8.08 {m, 9H, Ar-H).

Examplc 28

[100] Prcparation of
{2R)-2-[1-hydroxy-2-(1,3-dicarbonylisoindole)hexyl]-5-chloro-6-

methoxylnaphthaline was same as that of (28)-2-[}-hydroxy-2-(1,3-dicarbonyl
isoindolc)hexyl]-5-chloro-6-methoxylnaphthaline (6) in a yiéld of 97.4%. MS: m/z
439(M+).'HNMR(DMSO-d6): & 0.89-1.44 (m, 9H, CH;CH:CH;CHy),
3.70(s,3H,0CHj3), 4.19(m, 1H, CHN}), 5.07 (m, 1H, CI10H), 7.12-8.00 (m, 9H, Ar-H).

Example 29

Synthesis of (15):2-(5-chloro-6-methoxyinaphthaline}-2-hydroxy-1-butyl

cthylamine (7)

[101])  2.15g of Compound 6{0.005mol) was dissolved in 15m! of methanol, Smi of
hydrazine hydrate (0.01mol) was added. The mixture was stirred for 3 hours at room
temperature and white solid was produced. After filtration, the solvent of filtrate was
evaporated, and cxtraction was performed with water(20ml)/diehloromethane{20ml X

3). The poolcd dichloromethane layer was washed with saturaicd NaCl solution, dried
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with anhydrous MgSO,. After filtration, the solvent of filtrate was evaporated, and
1.13g of white solid was obtained in a yield of 73.4%. MS: miz 309
(M").'HNMR(DMSO-d6): 8 0.93-1.54(m, 9H, CH,CH2CH>CH3), 3.08(m, 1H, CHN),
3.77(s,3H,0CH3), 4.75 (m. 14, CHOH), 7.50-8.17 (m, 5H, Ar-H).

Example 30

[102] Preparation of
(1R)-2-(5-chloro-6-methoxyinaphthaline)-2-hydrox y-1-butyleihyl amine was same as
that of (18)-2-(5-chlaro-6-methoxyinaphthaline)-2-hydroxy- 1-butylethylamine (7) in
a yield of 70.1%. MS: m/z 309 (M").'HNMR(DMSO-dG): § 1.11-1.7%(m, SH,
CHCH,CH;CH;3), 3.14m, 1H, CHN), 3.58(s,3H,0CH,), 4.69 (m, IH, CHOR),
7.75-8.29 (m, SH, Ar-H).

Example 31

Preparation of (15,2 R)-N'-benzyl-N*-[ 1-butyl-2-hydroxy-2-(5'-chloro-6" -methoxyl-
2")-naphthylethyilpiperazine hydrochloride (iX-23) and (18,25)-N'-benzyl-N*-[1-
butyl-2-hydroxy-2-(5"-chloro-6’-methoxyl-2’ }-naphthylcthyl]piperazine
hydrochloride (1X-24}.

(103] To 0.924p of compound 7(0.003mol) were added 10ml of acetonitrile, 2ml of
tricthylamine and 1.624g of compound 8(0.007mol, prepared c.f. patent US4748726),
the mixture was heated and refluxed for 20 hours till the reaction was complete
detected by TLC. Acctonitrile was evaporated, cxtraction was performed with
chloroform{50mt X 3) and water. The chloroform layers was pooled and dried by
MgSO,. Chloroform was cvaporated, and ycllow oily subsiance was obtained, which
was the mixture of two isomers (9). MS: m/z 465(M+).

[104] The mixture (9) was separated by silica gel column chromatography with
dichloromethane: methano!=200:1 as the eluant. 0.47g of vellow oily (18,28) isomer
(yield:34%) was firsily cluted and dissolved in 20mi of methanol. Hydrochloric
acid/ethanol was used to adjust the pH to 2. White solid precipitated, and 0.25g of
white product was obtained by filtration.

[105] 0.12g of yellow oily {15,2R) isomer (yield:8.5%) was cluted later and
dissolved in 10ml of methano). Hydrochloric acidfethanol was used to adjust the pi
to 2. Light yellow solid precipitated, and 0.05g of yellow product was obtained by
filtration and heating to dryness.

IX-23: mp: 226.0~2258°C (dec), MS: m/z 467 (M+); 'HNMR(DMSO-d6): &
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0.36-1.86(m, 9H, CH:CH2CH,CHy), 3.54-3.80{m, 9H, CH+piperazine-H), 3.96(s, 2H,
CHjz-Ph), 4.42(s, 3H, OCH,), 5.519-5.524 (d, IH, CH, Jj=2,0), 7.43-8.14(m, 10H,
Ar-H).

IX-24: mp: 223.1~224.3C(dcc): MS: miz 467 (M+); 'HNMR(DMSO-d6): &
0.33-1.58(m, 9H, CH,CH,CH,CHj;), 3.62-3.79(m, 9H, CH+ pipcrazine-H), 3.95(s; 2H,
CH;-Ph), 4.42(s, 3H, OCH;), 4.913-4.937(d, IH, CH, I=9.6), 7:43:8.17(m, 10H,
Ar-H):

Example 32

[106) Preparation of (18,28)-N'-benzyl-N*-[1-butyl-2-hydroxy-2-(5’-chloro-6'-
methoxyl-2")-naphthylethyl]piperazine hydrochloride (TX-25) and
(18,2R)-N"-benzyl-N*- 1-butyl-2-hydroxy-2-(5’~¢hloro-6"-methoxyl-2")-naphthylethy
1)piperazine hydrochloride(IX-26) were same as Example31.

IX-25: mp: 225.0~225.8'C(dec); MS: m/z 467 (M+): 'HNMR(DMSO-d6). §
0.36-1.86(m, 9H, CH;CH:CH,CH,), 3.54-3:80(m, 9H, CH+ piperazine-H), 3.96(s, 2H,
CH,-Ph), 4.42(s, 3H, OCHj), 5.519-5.524 (d, 1H, CH, J=2.0), 7.43.8.14(m, 10H,
Ar-H).

IX-26: ‘mp: 223.1 ~224.3 C(dec); MS: m/z 467 (M+), 'HNMR(DMSOQ-d6): &
0.33-1.58(m, 9H, CHCH2CH,CHy), 3.62-3.79(m, 9H, CH#+ pipcrazine-H), 3.95(s, 2H,
CHy-Ph). 4.42(s, 3H, OCH3), 4.913-4937(d, 1H, CH, J=9.6), 7.43-8.17(m. 10H,
Ar-H).

Example 33

Tahlet:

denivative of the present invention  10mg

Sucrose 150mg
corn starch 38mg
calcium slearate 2mg

{107] Preparation: the active ingredient ‘was mixed with sucrose and com starch,
then the mixturc was wetted by adding water, stirred evenly, dried, crushed. and
screened, then caleium stearate was added. The mixture obtained was stirred cvenly
and then pressed into tablets, The tablet weight was 200mg per tablet, containing
10mg of active ingredient.
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Example 34
Injection:
Derivative of the present invention 20mg
water for injection 80mg

[t108]) Preparation: the active ingredient was dissolved and mixed evenly with water
for injection, then filiered. The mixture obtained was distributed into ampoules under
sterile conditions. The weight was 10mg ampoulc per ampoule, containing 2mg of
active ingredient.

Example 35

Inhibltion effect of the compounds on the reuptake of 5-HT, NA and DA by brain
synaptosomes

[109]' Studics on the reuptake of monoamine neurotransmitiers by brain
synaptosomes was performed, which is a currently important mean adopted in the
worldwide in pharmacological studies of central nervous, This mcthod can not only
be.used to study the action mechanism of a drug, but also be used for screcning new
drugs acting by this mechanism. In the present invention, studics on the inhibition
effect of the compounds on the rcuptake of 5-HT, NA and DA by brain synaptosomes
was performed, using venlafaxine (an effective dual inhibitor on the reuptake of 5-HT
and NA) and 6-hydroxy DA as the positive controls.

1. Preparation of rat brain synaptosomes

[110] Male SD rais were sacrificed by cervieal dislocation and then the brains
thereof were taken out rapidly by decollation and placed on ice. Related rain tissucs
(for PH]5-HT and [*HJNA rcuptake experiment, prefrontal cortex was taken; for
[*H]DA reuptake cxperiment, striatum was taken) were separated and weighed. 10
times (V/W) of 0.32mol/L ice-cold sucrose solution was added and was homogenized
electrically with glass-teflon. The homogenate was centrifugated at 4°C  at
1000g=10min. Then the supcrnatant was taken and centrifugated at 4'C at
17000g#20min. The precipitation was suspended in 30 volume of KRH Buffer
(125mM NaCl, 4.8mM KCI, 1.2mM CaCly, 1.2mM MgSO,, 1.0mM KH;PO,, 22mM
NaHCO3, 25mM HEPES, 10mM Glucose, 10 uM Pargyline, 0.2mg/ml Ascorbic Acid)
and then was preserved in an ice bath for use. (for NA reupiake cxperiment, the cortex
needed was suspended in 20 volume of KRH Buffer)

2. PH]5-HT/NA/DA reuptake experiments
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[111]  Stock solution of the test substance was thawed immediately before use and
diluted with KBH Buffer 1o 100amol/L. 50u) thercof was added in 500pl of total
reaction system, and the final conceniration was FOpmol/L. Then 50ul suspended
synaptic prepared above was added and mixed evenly, incubated in water bath for
30min at 37°C. Then 10nmol/. [*H] 5-HT (50nmol/L [*H]DA or 60nmol/L [*H]NA)
was added. ARer incubated at 37°C for 10min, the reaction system was immediately
taken out and the rcaction was stopped by adding 2ml of ice-cold 150mmol/L.
Tris-HCl buffer solution, The samples were collected on the circular fiberglass
menibrane by vacuum filtration, and the membrane was washed 3 times with 3ml of
ice-cold Tris-HC buffer solution. The fltration membrane was removed, baked for
15min in‘a far-infrared oven and placed into an EP tube. 1.5ml scintillation fluid was
added overnight and was tested by liquid scintillation counter, For the solvent control
total binding tube and the non-specific binding tube, no test substance was added; for
the total hinding tube, 50l solvent was added.

3. Results:

[112] Taking the inhibitory rate of 0.1mM of venlafaxine snd 6-hydroxy DA on
reuptake of monoumine ez 100%, the inhibitory intcnsity of the compounds,
compared with venlafaxine and 6-hydroxy DA was shown in Table 3.

Table 3 inhibitory percent (%) on reuptake of 5-HT, NA and DA by bmain
synaptosomes

Inhibition on ihe reaptake of | iohibition on thereuptake | inhibition on the reupmke of
compounds
S:HT(R) of NA(¥) 7 Df\(%)
venlafaxine 10 00 /
G-hydroxy DA j f 100
Viii-3 65.1 L 9
VIil-4 k] 146.5 68
ViH-9 123 1552 117
VI-10 136 14% 133
VHI-19 734 mes 9%
VIE20 0 78 57
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Viil-22 823

4, Conclusion

[113] The l-bulyl-2-hydroxy aralkyl piperazine derivatives of the present inveation,
were triple reuptake inhibitors, which have strong in vitro inhibition on the rouptake
of monoamine trensmitters DA, NE and 5-HT. The triple reuptake-inhibition activity
of preferred compounds VIII-9 and VHI-10 were stronger than that of the positive
control venlataxine.

Example 36

determination of 1Cs of preferred compounds VIII-9 and VITI-10 for inhibiting
reuptake of 5-HT, NA and DA by brain synaptosomes

1. Preparation of rat brain synaptosomes (the same as Example 35)

2. Resedrch on reuptake inhibition (1Cse) on [PH]S-HT/NA/DA

[114] The compounds were used for the studies on inhibition effect (ICso) on
reuptake of ["H]5-HT/NA/DA. At lcast 5 concentrations cach time were scttled for
cach test compound. Each concentration was determincd by the average of double
twin tubes and the test was repeated for more than 3 times. A series of concentrations
of the compounds were prepared by gradient dilution before use. SOpl thereof was
added in total rcaction system. Then 50ul suspended synaptic membrane was added
and mixcd cvenly, incubated in water bath at 37°C for 30min. Then 10nmol/L [’H]
5-HT (or 50nmol/L PHIDA or 40nmol/L {*HINA) was added and incubated in water
bath at 37°C for [0min (for [*H]NA, incubated for Smin). For the [*H]5-HT reuptake
experiment, S0uL of fluoxetine (100umol/L) was added to the non-specific binding
tube; for the [*H)DA reuptake experiment, SOuL of cocgine (600umol/L) was added to
the non-specific binding tube; for the [PHINA reuptake coxperimeni, SOuL of
desipramine (100umol/L) was added to the non-specific binding tube; for the solvent
control, solvent was added to the total binding tube, but no test compound added.

3. Date processing

[115} specific binding CPM value for each test sample tube = total binding CPM
valie for each test sample fube ~ non-specific binding CPM valuc for each test sample
tube; inhibition rate of the compound (%) on the: reuptake of ["H]S-HT/NA/DA by
prefrontal cortex and striatum = 100%- specific binding for each test sample tube
(CPM value)/solvent specific binding (CPM value) X 100%. Sigmoidal curve fitting
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was performed for the data obtained from all of the test drugs by Origin 6.1, and the
[Csy value was-calculated.

4, ICsy determination results

[116] Inhibition of the compounds (1Css) on the reuptake of 5-HT, NA and DA by

prefrontal cortex and striatum was shown in Table 4.

Table 4 inhibition effect of the compounds on the rcuptoke of [PH]S-BT/NA/DA

‘leg(megni SE, n=3~4)
I1Cyg (nmol/L)
compounds
[*H)5-HT PHINA ['HIDA

venlafaxine 145 1420 3070

SIPlyy24 200 1000 No activity détected

SIP15286 12 185 1150

Vill-9 73.28 2.8 2.1
VIil-10 271.51) 4726.1 1654

note: Compound SIPlyy24 was the preferred compound in Patent ZL02111934.1;
Compound SIP15286 was the preferred compound in Patent ZL200510030354.1.
5. Conclusion

[117] Compound VIII-10 had a comparable in vitro inhibition activity on the
reuptake of 5-HT and NA, compared with venlafaxine and.SII’_l'yy24, and had a
stronger inhibition activity on the reuptake of DA, comparcd with venlafaxine,
SIPlyy24 and SIPI5286; Compound VIII-9 had a stronger inhibition activity on the
reuptake of the three kinds of monoaminc transmitters, compared with venlafaxine,
Slyy24 and SIP15286.

Example 37

In vitro inhibition éffect of the four optical isomers 1X-23~1X-26 on the reuptake
of the three monoamine transmitters

I. Experiment materials and methods
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experiments | materials control Methods (references)
Rat Perovic and Muller W.E.G.
Phamacological profile of hypericum extract -on
NE reuptake | hypothalamus | serotonin uptake Dby postsynaptic receplors,
synaptosome protriptyline Arzneim-Forsch. Drug Res., 1995, 45:1145-1148.
Janowsky; Berger; P; Vocci, F; Labarca, R.,
Skolnick, P.; Paul, S.M.
Rat siriatum | GBR 12909 | oypociarization of sodium-dependem[3H]GBR
DA reuptake ) 12935 binding in brain: & radioligand for
synaptosome , o _
‘ selective labelling of the dopamine transport
complex. J. Neurochem., 1986, 46:1272-1276,
Perovic and Muller WEG
5-HT Rat brain Pharmacological profile of hypericum extract on
reuptake synaptosome | jpiooce serotonin uptake by posisynaplic receptors.

Arzieim-Forsch. Drug Res., 1995, 45:1145-1148.

2. Experiment conditions

. . detection
experiments labe) incubation | reaction product A
method
. ) [3HINE binding | | .
NE reuptake {3HINE{p0.2Ci/ml) 20min/37°C scinticounting
| synaptosome
X . | [3:] DA binding | | i
DA reuptake [3H] DA (p:0.2Ci/mf) 15min/37C , scinticounting
| synaptosome
' , {3H)  5<HT  binding
5-HT reuptake {3H] 5-HT (u0.2C/mb | 13min/37°C scinticounting
-Synaptosome

3. Experiment results (ICs valuc was obtained by

inhibition rate/concentration response curve)

nonfinear regression analysis of

1Cs (nM)
‘Compounds configuration
5-HT NE DA
1X-23 (1S.2R) 1900 2100 1000
1X-24 (15,28) 3100 1400 1100
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I1X-25 (1R.25) 830 140 670
1X-26 (1R,2R) 1200 1200 1100

4. Conclusion
[118] The four optical isomers IX-23~IX-26 had strong in vitro inhibition activity
on the reuptake of the three monoamine transmitters DA; NE and -5-HT, and belonged
to triple reuptake inhibitors.

Examplc 38
Studies on the in vive antidepression activity in animals of preferred compounds
VIII-9 and VIII-10.
[119] Studies was carried out on the in vivo aritidepression effect of compounds
VII-9 and VII-1Q using the mice Forced Swimming Test in Leamcd Helplessness
Experiment (Zhang Juntian, Modern Pharmacological Experimests Mothods (first
volume). Beijing Medical: University and Pcking Union Medical University Joint
Publishing House, 1998:1064-1066), with venlafaxine as the pasitive control.

Table 5 cffect of single oral administration on swimming test for ICR mice

(n=12, X sty

groups ~ dosage swimming 1est immobility time(s)
blank conirol | N.§ 1094466.19
venlafexine S0mgikg 46.5£25.144
48mg/kg 10437581
28 8mefkg 77415381
VII-9
17.3mg/kg 119.4+28.02
10.4mg/kg 74.3%46.63
vii-10 48mg/kg 64.4£43.01
28.8me/kp 40.81-40.24%*
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17.3mp/ke 4344354+
10.4mg/kg §1.8:£39.34
48 mg/ky 90.1£26.02**
28.8mp/kg 92.1£23.11%*
SIP15286
17.3mgkg 105:4£33.11
10.4mefkg 107.9+37.19

* p<0.05, **p<0.01 compared with blank control group

[120] The results of swimming test for ICR mice of single oral administration
showed that Compounds VIII-9 and VII-10 had an equivalent in vivo antidcpression
activity compared with venlafaxine and SIPI5286, and had a significant difference .
compared the blank control group. EDsp of VIII-9 was 34.3mg/kg, ]F;Ds‘giof VII-10
was 11.8mg/kg and EDg of SIPI5286 was 28.9mg/kg. VIII-10 had the strongest in
vive antidepression activity.

Table 6 cffect of one week oral administtation on swimming, test of ICR mice

(n=12,74)
groups dosage | swimming.tést: immobility time(s)
Blank control N.S | 133243588
ventafaxine 50mg/kg 83.51429.0%°
VIIL-9 48mgikg 91,54 58,144
28 8mg/kg 87.2140.07**
17.3mgkg 82,1 +:44.06**
10.4mp/kg. 93.4426.71**
VHE-10 48mg/kg 68.3+34.01%*
28.8mg/kg S1.9E51.23%
17.3mg/kg 78.2£25.63%¢
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10.4mg/kg 77.6424.69%*
SIP15236 48me/kg 95.5427.0°¢
28.8me/kg 97.2428.33%*
17.3mg/kg 102.9:£37.94
10.4mg/kg 123.8121.63'

* p<0.05, **p<0.01 compared with blank control group

[121]  The results of swimming test of one week continuous oral administration for
ICR mice also showed that Compound VIII-9 had an equivalent in vivo antidepression
activity compared with venlafaxine and SIPI5286, and had a significant difference
compared the blank control group. The in vivo antidepression activity of Compound
VIII-10 was stronger than that of venlafaxing and SIP15286.

Example 39

Studics on the acute toxicity of Compound VIII-9 and VIII-10

[122] Studies on the oral administration acute toxicity in mice of Compound V1119
and VIIT-1Q were performed (Zhang Juntian, Modern Pharmacological Experiments
Mothods (last volume), Beijing Medical University and Peking Union Medical
University Joint Publishing House, 1998:1818-1821). The results were shown ‘as

below:
LD (95%%¢con
gender| dosoge |logarithmic| animal | Denth distribution of animals (day) § number [moriality| regression | figeniial
) dosage ber of died 5 role limin)
mg/kg oum animats | % mglkg
M|h]an] t | 4] 7|10}14
malc &] 2844.7 | 3454 6 Olojotojojojo]o 0 ]
female
18491 3.26 b |
b 3.267 5 a0 0‘0‘0 020 it 0 MLD>
<
| 12009 ] 3. 6 0 | o
=| 12019 0759 ojlaoajojoejologolo 0 | 90 2844.7 mg/kg
781.2 2.8928 6 jololojojolojolo V) ]
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507.8 | 2.7087 4

male & 28447 | 3454 | 6

female
1048.5
124901 3260 | 6 Jolofels|ololo]o| s | 833 | ez
\ e i RERd b 33 @513~
olizoio| 3om | & [ofolalalofolofa| 4 | &1 | sauz | wan
=

33 43286

*
=
L=
o
=
~

ML | AEMR O] 6 ojojo

so78 | 27057 | & [o|efo]ofojofofof o | coo | 33

(123} Result: After staiistically treated by Bliss method, LDsq of VHI-10 (95%
confidential limit) was 1048.5(751.33~1433.7) mg/kg, minimum lethal dosage (MLD)
of VI1I-9 was more than 2844 7mg/kg. The acute toxicity thereof was lower than that
of the preferred compound SIPlyy24 in patent ZL02111934.1 and of the preferred
compound SIPI5286 in patent ZL200510030354.1)

Example 40

Studies on pharmacokinetics of Compound VI1I-9 and VIII-10

1. Purpose of test
{124] To study the pharmacokinetics parameters and the bioavailability of VII-9,
VIi-10 and SIP15286 when single i.v. and oral administration in SD rat

2. Test method:

[125] Eighteen male rots were randomized into 6 groups and were administrated
with the three compounds via i.v. and oral roule, respectively. The dosage was
10mg/kg (V) and S0mg/kg (PO). The test substance wag digsoived in the solution of
5%DMSO/95%HP-B-CD aquecus solution(30%), and were administrated to the
animal via t.v. and oral route. Blood plasma was collected at a serial of time points
after i.v. and oral administration, and the blood drug concentrations were determined
by LC/MS/MS. Then the pharmacokinctics parameéters and the bioavailability were
calculated based on the blood drug concentrations.

2. test results:
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compounds | made of dosago Crras T | AuC(0-0) | hatelice (T2} | vieavailnbility
j administration gy 2/ B ” ,(hr*“g}m ] )
VIiL-o iv 10 264094 4060.59 | 783
_(3min) ; _ _
_ qrat 50 35227 | 150k | 334533 |  S80hr 1632%
Vill-10 iv 10 | 299849 29124005 9.06 br
~(Smin)
__oml 50 | 72720 | 167he | $552.24 1641 he | 63.78%
¢ SIPIS286 v, 10 | 1387657 12564.22 341
(4min)
oral o | esseeo 0s0hr | 3025545 5.7% by 51.63%

4, Conclusion

{126] Half life for oral administration. of Compound VII-10 was 16.41 hours,
which was longer than that of Compound VIILS(5.89 hours) and
SIPI5286(5.7 hours). The bioavailability. for.oral administration-of Compound VIIi-10
was 63.78%, which was higher than that of Compound Vil1-9(16.32%) -aﬁd’SIﬂﬂSG
(51.63%). Compound VI1I-10 has a quitc good druggability.
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‘What is claimmed is:
1. A 1-butyl-2-hydroxy} aralkyl pipcrazine derivative, characterized in that, the
derivative is the free alkali or its salt of compound of formula (1), or the free alkali or

its salt of the oplical isomers of compound of formula (1):

OH 4, —i PR
SN —(CH)m-Ary
HaCO +h
u
(N

wherein,

Ar, represents benzene, substituted phenyl, a S-member or Gsmember aromatic

hceterocycle containing N, O or S, or cinnamenyl;
m is en integer of 0~35;

R; reprensents hydrogen, C)-Cs alkyl, Cs or C; alicyclic ring, benzene,
substituted phenyl, hydroxyl, amino, substituted amino, Ci-Cy alkoxy, C;-Cs acyl,

halogen, carboxylic acid or carhoxylic ester.

2. The 1-butyl-2-hydroxyl aralkyl pipcrazine derivative according fo claim 1,
characterized in thot, Arj represents a substituted phenyl wherein the benzené ring
contains one to four substituenis and the substituents are halogen, hydroxyl, alkyl,

nitro, alkoxy or amino.

3. The I-butyl-2-hydroxy! aralky! piperazine derivative .according to claim 1,
characterized in that, R, reprensents a substituted amino wherein the amino contains
C)-C4 alkyl, Cs or Cy alicyclic ring, benzene or substituted phenyl as the substituents;
wherein the substituted phenyl is a phenyl that contains one to four substituents on the

benzene ring, and the substituents are halogen, hydroxyt, alkoxy or amino group.

4. The 1.-butyl-2-hydroxyl aralkyl piperazine derivative according to claim 3,

chatacterized in that, the alkyl moicty in C,-Cs alkyl, C,-Cq atkoxy, C;-C4acyl and Cs
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or Cy alicyclic ring can be optionally substituted by 1~3 fluorine atoms .

5. The 1-butyl-2-hydroxyl aralkyl piperazine derivative according to claim 1,
characterized in that, asymmetric carbon atoms in the structure are achiral or chjml
carbon atoms; for chiral carbon atoms, the configuration of chiral carbon atom C, and
Cy are respectively (18,2R), (15,2S), (IR,2S) or (1R,2R); wherein, (1SR,2RS) is an
erythro isomer and (1SR,28R) is a threo isomer.

6. The 1-butyl-2-hydroxyl aralky] piperazine derivative .sccording fo claim 1,
characierized in that, the salt is a salt containing the pharmaceutically acccptable

anions.

7. The 1-buiyl-2-hydroxy! aralkyl piperazine derivative according to claim 6,
characterized in that, the salt is hydrochloride, hydrobromide, sulfate, triftuorcacctate

or meihanesulfonate,

8. The 1-butyl-2-hydroxyl aralkyl piperazine derivative according to claim 1,

characterized in that, 0.5~4 molecules of crystal water are containéd in the salt.

9. The -butyl-2-hydroxyl aralkyl piperazine derivative according to any one of

claims 18, which is selected from the group consisting of?

VIlI- 1 (1SR 2RS)-N'-p-mcthoxylphenyl-N*-{ 1 -butyl-2-(5-chloro-6"-methoxyt-2"-
naphthyl) hydroxyethyljpiperazine,

VII1-2 (1SR, 2SR)-N'-p-mcthoxylphenyl-N*-{ 1-butyl- 245" ~chlero-6"-methoxyl-2"-
naphthyl) hydroxycthyl]piperazine,

V1I1-3 (1SR, 2RS)-N'-0-mcthoxyl phenyl-N‘-{ 1-butyl-2-(5"-chloro-6"-methoxyl-2'-
naphthyhhydroxyethyl]piperazine,

VIil-4 (1SR, 28R)-N'-0-methoxylphenyl-N*-[ 1-butyl-2-(5*-chloro-6'-methoxyl-2°-
naphthyl)hydroxyethyl]piperazine,

VIII-5 (1SR.2RS)-N! -:m-ch‘lomphcnyl—Nﬁ[ 1-butyl-2-(5"-chloro:6’-mecthoxyl-2°-
naphthyl)hydroxyethyl]piperazine,

VIH-6 (1SR, 2SR)-N'-m-chlorophenyl-N*-{1-butyl-2-(5*-chloro-6"-methoxyl-2'-
naphthyl)hydroxycthyl)piperazine,
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VIII-7 (1SR.2RS)-N'~(2,3-dimethylphenyl)-N*-{ 1-butyl-2.(5' -chloro-6'-methoxyl-
2"-naphthyhhydroxycthyl]piperazine,
VIII-8 (1SR, 28R)-N'-(2,3-dimethylphenyl)-N'-{ 1-butyl-2-(5°-chloro-6"-mcthoxyl-
2°-naphthyl)hydroxyethyl]piperazine,
VHI-9 (1SR,2RS)-N*-benzyl-N*-{1-butyl-2-(5’-chloro-6"-methox yi-2* -naphthyl)
hydroxyethyl]piperazine,
VII-10 (1SR, 2SR)-N'-benzyl-N*-[1-butyl-2-(5’-chloro-6"-methoxyl-2"-naphthyl)
hydrox yethyl)piperazine,
VIIE-11 (1SR, 2RS)-N'-p-nitrobenzyl-N*-{ I-butyl-2-(5' -chloro-6'-methoxyl-2"-
naphthyl)hydroxycthyl)piperazine,
VII-12 (1SR, 2SR)-N!-p-nitrobenzyl-N*-{ 1-butyl-2-(5"-chloro-6'-methoxyl-2"-
naphthylhydroxyethyl}piperazine,
VIH1-13 (1SR.2RS)-N'-p-aminolbenzyl-N*-{1-butyl-2-(5"-chloro-6"-methoxyl-2°-
naphthyl)hydroxyethyl]piperazine,
VIil-14 (1SR,25R)-N'-p-aminotbenzyl-N*-[ 1-butyl-2-(5'-chloro-6"~methoxyl-2’-
naphthyl)hydroxyethyllpiperazine,
VIH-15 (1SR,2RS)-N*-(3",4',5 -trimcthoxybenzyl)}-N*.[ 1 -butyl-2-(5'-chloro-6"-
methoxyl-2"-naphthylhydrox yethyljpiperazine,
VITI-16 (1SR, 2SR)-N'-(3".4".5"-trimcthoxybenzyl)-N*.[ 1-butyl-2-(5"-chloro-6'-
methoxyl-2"-naphthyhhydroxyethyllpiperazine,
VIN-17 (1SR,2RS)-N'-u-phenemyl-N*-[1-butyl-2-(5"-chioro-6‘-mcthox yl-2'-
naphthyhhydroxycthyl}piperazine,
VIH-18 (1SR,2SR}-N'-a-phenemyl-N*-{ 1 -butyl-2-(5-chloro-6"-methoxyl-2'-
naphthyl)hydroxycthyllpiperazine,
VTI-19 (1SR, 2RS)-N'-benzhydryl-N*-{1-butyl-2-(5*-chloro-6'-methoxyl-2’-
Naphthyhhydroxyethyl]piperazine,
VIiI-20 (1SR.2SR)-N*-benzhydryl-N*[ 1-butyl-2-(5'-chloro-6'-methoxyl-2'-
Naphthyl)hydroxyethyl]piperazine,
VI11-21 (1SR,2R8)-N'-cinnamyl-N*-[ 1-butyl-2-(5-chloro-6"-mcthoxy}-2’-
NaphthyDhydroxyethyl|piperazine,
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VITI-22 (1SR, 2SR)-N'-cinnamyl-N*-[1-butyl-2-(5'-chloro-6"-methoxyl-2-
naphthyljhydroxycthyl]piperazine,

1X-23 (15,2R)-N"-benzyl-N*-[ 1 -butyl-2-(5*-chloro-6"-methoxyl-2*-naphthyl)
hydroxyethyl]piperazine,

1X-24 (15,28)-N"-benzyl-N*-{ 1 -butyt -2-(5’-chloro-6"-methoxyl-2*-naphthyl)
hydroxyethyl}piperazine,

1X-25 (1R;25)-N'-benzyl-N*-{1-butyl-2-{5’-chloro-6'-methoxyl-2’-naphthyl)
hydroxyethylJpiperazine,

IX-26 (1R2R)-N'-benzyl-N*-[1-butyl-2-(5'-chloro-6'"-methoxyl-2'-naphthyt)

hydroxyethylJpiperazine.

10. A pharmaceutical composition comprising therapeutically effective amount
of 1-butyl-2-hydroxy! aralkyl piperazine derivatives according to any one of claims
1-9, together with pharmaceutically acceptable carriers.

11, Use of the 1-butyl-2-hydroxyl aralkyl piperazine derivatives according to any

one of claims 1-9 in the manufacture of an antidepressant.
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ABSTRACT

The invention discloses 1-butyl-2-hydroxy! aralky! piperazine derivatives and
their use as antidepressants. The dcrivgﬁves of the present invention have triple
inhibition cffect on the reuptake of 5-HT, NA and DA, and can be administrated to the
patients in need thereof in form of composition by route of oral administration,
injection and the like. Compared with clinically curréntly used dunl targets
antidepressants  (such as venlafaxine), said derivatives may have  stronger
antidepression effect, broader indications, faster onsct and lower neurotoxicity and
side reaction; and said derivatives have stronger antidepression activity, lower toxicity,
higher bioavailability. longer half life and better druggablity, compared with aryl.
alkanol piperazine derivatives and optical isomers thereof disclosed in prior art. The
1-bnityl-2-hydroxyl aralkyl piperazinc derivative is the free alkali or its sali of a

compound of formula below:
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Ao EHAEMIEER 2L 020119340 A K K RRRGEARLSWRFH 2L
200510030354.1 Hv 28 TF 9 J 4 S AUV M TR, TG, SWFAILIER, ¥
S, SRATETLT

i3
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RS HEH R
k= N-BREREERBADER:

F5AKIRMEQSOmmol, LIHLS M 4), B4 KOH (100mmel), CTAB(Hexadeeyl
Trimetylamidonium Bromiide; lmmon), BT Téml A, JOMGEMR. 1 10CTFHME
1 545285001 00mmol, T 1) 140 mil RIHE, IRINSELETE, HMLRAL 1.5 AT . IES
TR, FHATS AT 50 mi AR S0mI 30 NaC) HNERG G, MESOL TR, U8, WK
SEFRTL AT SOm) TAKZIGEAR WM HOVCHION i, Ml pH o 3, {7
e . THG 2B RS N-S R M A, G0 80%~86%.
T 2-EES6- TR (V) ARk

446 29 NS Ammol)E T 2 BHGm)F . A AICH(B0.8mmol), HETFIR
Th, AICH SEHEITE M, WHEEMEEREA, HH<I10C, ERMARTHR
(O3 Timol), WitE. BATERR, SRR h, KEWHONR, BRG. SHTH
Euﬁwi@ma‘,ar.i?ﬁz'(zom|)ai$fm<(sagmﬁ~‘wfh. A R, RRMOTNG. SN
U, ATEQOmIX YFKMHAE, FK NaySOs FARER- W ENM HRTHPR
PR IR, PR, BUEH G V(SR TN
200~1: GORHIEHRY, REFEL, B S0%EL.

M. 2- (o BB SH0G-BRIER (V) Bl
| H46 GOV Immol)iE T 70 Z (S 0m) M E AT (S0 L IMA. CuBra(40.2mmol),
M 3h, KA A CuBr,, BHUKHEQROMIX3), Fork NapS Qs T-HGLEE Wk
AR, SRR, MRS, ZHRAR, BRELAMERS.
o 85% e A
I, NN 156 A2 2R TR R A B VD) B
S N BIE IR R R AD(10mmol); 2- (o SO S-H-6-TRER (V)

4




WO 2010/040315 PCT/CN2009/0 74314,

{(12mmol), BAM (ImmohFIF A& K,COp (35mmol) B FHMGOmYHR, MBIz s
Sy 8~12 fisll‘f- i, ,ﬁﬁ?ﬁ*iﬁmwiﬂl}'}( 50mls M AcOEWI00mb3)I, & 38
JB. KUK 20m), IR NaCl M 30ml i, MpSO, Fit. M, REBM, Mz
30.m1 #F, F0 HOVC,HIOH (SN)WH pH=2; I 3RUFHAMEIM, ZRIKERPIVRER.
5 FMEETIVY), BB 60%5~-85%.
HIMET:  N-FAEN-T 325 86 MR -2 SRR Z RGeS CVIT) &
HSRPRRFER (3SmmolY AR 80mi NP, WAKK AICH (3.5mmold: I
% 45-50°C, HH# Jomin EANOOE, AR AR N (HED &N‘%ﬁﬂﬁé&?ﬁ
10 B Clommol) NRRIIEM, FL%E 60-65C, REEEHAMK (TLC I, 6485
Yo B, MATKEWIE 15% 0 NaOF HE pH=7 L4, TR PR Z R 2R
W, R NaCL20'ml ¥ MgSO,Filte W, WRERT WM, SREHHR TR 20 m)

Boy T HCUGHI0OH 04 pH=2, rikiSidk, u, s 85% ~~95%.

15 Pl 1
VAL (SRORS)N'S HUUIE AL N1 T 3625506 - FORUIE-2" 632 Z AR
U €TINS
5 Nf LA SR IENRIE-C 10mmio! ) T 2- € o BT -5-§l:6- AL 22 (10mmol ),
BDTR~TIA s N R LR IE N (1T 2256 AR 2R 2-

a.

0 M) | ZAEVRVEINRLER 4.208, W3R 7%, 1h.p=231.5-233.6'C(dcc). N2 PR R A
B NP (-T2 T 2-(5- F-6-FF AL ILHE-2-98) | Z IRl TEALAT IR MR LR
1L FENTRE A BCIE I N (1T 52 R 25 -6 R RLIEYR-2-38) | ZIEARIER R B
ih-3.78g, W 0%, WIHER, HENHHEIGRAK=Y, MLKER, B

13
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HCYCHsOH (SN pil=2, W HT o M4, ZEIKRIKTRIRER, @Lgdpvii,
R SRR IR LTI SO EE OS A TLHIK. |
| np021,62232C(dec). MS: mizdg3 (M.
'HNMR(DMSO-d6): &0.73-1.66(m, SH, CHLEH:CH;CH3), 2.65:2.91(m, 9H, CH-+YR8k
[ ;—1) 3.76(s, 3H, OCH;};.s;s‘?(s.- 3H,_-0C}"'{3")‘i 5.0 (d, IH, CH, J=4.0), 5.17(d, 1H, OH),
6:84-8.04(m, 91, Ar-H). |
| B 2
VUL (ISRASRIN'P AL KIE-N{1- T 22(5- -6 R RLIE-2-S0IR) R Z46)VR
B (U
10 AN RAIRYE (Lommol )0 2- (.o -2 :5-4-6- AR C10mmal),
il R~ A N2 U RN (1T S Bl 25BN R B -
15) 1SR AT E 4208 W 79%, m.p=231.5-233.6C(dec)s
f4 N TE RUAE S NG |10 8- 250 2 (5- 46 2K 23 1ZAER s
LRRTHIEOERRY, 8 NP FERIE N - TR-2-5885.2-(5--6- W HI 2
1S 2-3) 1ZANTRNE AL 2780, MR 90% . WILHTA, ;iﬂiﬁ-ﬁﬁfﬂffﬂiﬁiiﬁﬂi‘*m
MIZ IR, T HOVC,HGOH (SNYM pli=2, SEIRUTI ORI, Zaprk A&,
L AWVIN-2), R DUET BRI R R & 2 DT LK,
m.p=220.4-222.8"C(dec). MS : m/z 483 (MY)..
'JINMR(DMSO-d6): 8 0.65-1.51(m, 9H; CH,CH;CHRCIL), 2:49-2:97¢m, OH, CHARYE
20 W), 3.78(s, 33, OCH), -3.87(s, 30, OCH;); 4.6 (4, 113, CH, }=8.0), 5.14(d, 111, OH),
6.86-8.06(m,H, Ar-H).
| YiHidt 3
VIR (ISR,2RS)N'4EHIAIE RSN - T IE0-(5"- 667 T ALIE-2 98B 230 R

V6
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W (RO

$#4. NA I KT (‘tom_mé_n H12-C o SR-TM) 5-|6-PREH (10mmol),
Pe g~ TR A A N 48 U RN (12T 22 B 25 -6- P AL 702
) 1 ZIRR TR 403, W 78%, m.p232.4-234.1 Cdec).

5 N0 5 RN T B2 25 RS- PR 2-0E) J 2R R
W HA TR MB R R, B N'-40 7 3 L N (-T2 328-2-6-R-6-TH
422 JLIIRRRIIL 3.58g. B 89%. HHUITE. BT SERIHAM
1, MZRIRM, ) HCUCHOM (SNYW pH=2, iLaBbiHIMmik, ZRIOKERE B
o B AMVIN), SHALAPHS AR AR TAAWAT 2 HTHRK.,

0 mip=227.3-229,1'C(dec)s MS: m/z 483 (M')e

'HNMRDMSO-6): §0.73-1.66(m, 9H, CH;CH,CH;CHy), 2.65-2.91(m, 9H, CH+IRES
-H), 3.76(s; 3H, OCH,), 3.98(s, 3H, OCH;), 5.0 (d, 1H, CH, J=4.0), 5.17(d, 1H, ON),
6.84-8.04(m, 9H, Ar-H).
SHET 4

15 Vill4 _(lSR,ZSR)-N'—ﬂl_@ﬁ?ﬁi5&*2;‘,'_5‘-1\1"‘4]‘1~T§i§'—2'-(5'-‘£ﬁ(—6'-ﬁ’ FIE- 2B AR AR

W R

24 N4 TALIE S IE0RE (1 Ommot) 1 2: € o H-TFD) -5-L-6-FUHEESE (10mmot ),
ST ~ TG A N4 R 2 28 NG (1 T2 IR 2- (5 -6 LR -2-
T) |2 IEIROK IR AR 4.03g: R 784, m.p=232.4-234.1°C(dec).

B N4 LRI N (1T 6 R 24 1R
M TL IR MR BUR IS, 19 N'-48 4050 35 % 25 -NY (1T 352509825 ML-6- 14
FR-2-90) | L ISRV 3.58g, WUHR0% . RILIIUE, KERRUT BB IEIRRM
W, MZ IR, T HCUCIL0H (SNYH pti=2, ST RS, Z8oK R

17
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&, BLamVIn, MELami TEMERERAEHEH 2 AT HAK.
Mpe223.5225.0C(dec). MS :m/z 483 (M)
'HNMR{DMS0-46): 5 0.65-1.51(m, 9H, CHyCH;CH2CH:), 2;4§~2.97('m, 9H, CH+!3'§';II;»§
-H), 3.78(s,- 3H, OCHy), 398(s, 3H, OCR;), 46 (4, 1H, i;rfi,.. J=8:0), 5.14(d, 1H, OH),
5 6.86-8.06(m,:§1~]', A1)
LG 5.
\HE (_I'SI{',ERS}N‘-lﬁl?&fﬂ@é#Nt[l-T52'4%42_:{5-’-342;6‘-‘ﬁ‘ﬁ&%ﬂ;’w?}éﬁ?}?}Zﬁé}'ﬁ"i&? (#
b0
4 N ARG ¢10mmoD) 2+ o FE- B -5 H-6-H SRR 10mimol)
10 T~ AR NP AR IE-N (1T 3-2- B 2454 -6- P RIERR 24 1L
YOk i £k 4208, BUR 79%, mp=231:5-233.6T(dec).
N - BN (1T FE - 2-(5- F-6- PR AL TR 2-18) 2 ARG T
S PR B, BN -RREIE-N 1T H2 R 2556 ek 3E2-95) 12
SRRk 378, B 00% - SEILHIIE, HR N BEIERR Y, MRS
15 #,  HCICHOH (SNYH pli=2. SLBERTIMA A Z A P A B 420
(VIIL5). m.p=224:2-226.8°C(dec). MS : m/z 487 (M. |
INMR(DMSO-d6): § 0.73-1.66(m, 91, CHYCH,CH CHy), 2.65-2.91(m; O, CHAHIRNE
1), 3.76(s; 38, OCH3), 50 ¢, 1H, G, 1=4.0), 5.17(d; 1H, OH), 6.84-8 04(m, 94, Ar-H)s
Y 6
20 V-6 nsu.zsa)-ﬂ"-rﬁliﬁ.‘v:st:m;.;..-ﬂ‘+f|'1.‘3'3&-2-{5’«%-6'-ﬂi*sri%%-z‘-?;%&*.::)sff'zagft’s]lﬁﬂﬁ &
AR
55 N AR (10mmal) 1 2- (a TN 550 ALY (10mmol),
1?);'3@2&7:;?—&1‘_&?&!1}4 ik N PG 11-T3?;-2-%&%@454&-6’-.ﬁ'éf&é!it:'?:iiz-é&) 1Z

]
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WIREEN 4200, W 9%, m.p=231.5:233.6C(dec).

5 NP N (3T 225005245 80-6- AN -2-38) 12 IRl 11
HATIISOE IR AL RN RN (1 TIE202 825 Fe6- PR 24012
IEIEEIEIRE 3.70p, KEE00%. MHRUNE, HEHAFORFRATY, MLEH
B, K HCUCHOH (SNYF pH=2, TRitkmBE, ZBIksTIREN. Gty
(VIIE-6), m.p=2204-222.8C(dec). MS:m/2z487 (M) |

_HNMR{DMSO-06): §0.65-1.51(m, SH, CH,CH,CH,CHy), 2.49-2.97(m, 9H, CH+ IR

), 3.78(s, 3H, OCHy), 4.6(d, 1H, CH, J=8.0),5.14(d, TH, OH), 6.86-8.06(m, OH, Ar-H).

Ll 7
VIll7  (1SR2RSMN'- (2, 3-TMEHEH) N[ T 24586 P FE-2 2R R
LAREE (FsUiD

# N (2, 3-SHELRIE YR (ommol) I 2- (o T ~S-G-6-THELAEEE

Clommo), JEiigks ~ DA RN (20 3-SR N -T2 R1E-245-
L-6- T AR TR 2-45) 1 2 IRUROETATAE 3,808, HOE 80%, m p¥232.5-235.6 C(dec).
N (2, I N~ (1T H-2- IR 2-(5--6- PRI 2-20) 12 4K

R T IR R R R, BN 2, 3 PEERAE SN -T2 2-5-

H-6-HIFLINIR-2-45) | ZAESROR AN 2 3.34g, HUHE 8854, BUWAE. ERENERIT
HAMFA, MAER, i HCVCHOH (SNYH pH=2, IR LEIKE
MRS, AL AWVINT, mp=2185-2208C(dec). MS : miz48) (M)

'HNMR(DOMSO-d6):s  0.74-0.77(m, 3H, CHCHCHy),  113-2.10(m, 611,

CHLCHCHCH), 2.15 (5, 3H, CH)), 2.20(s, 3H, CH,), 2.50-2.87(m, 911, WRHE-CH), 3.99(s,

3H, OCH;), 5.06-5.07(m, ‘11'|f1, CH, }=4.0), 5.18:5.19(d, 11, OH), 6.83-8.05(m, 84, Ar-H).
41 i 8

L

— Wi
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VIIlE (1SR2SRMN'- (2, 3-ZIFEHIE) -,N"=il-T'i@é-‘24$“4§t—6‘-ﬁ‘#&ﬂ%—?--%’é&)‘?é&
MR (R
# N (2, 3-ZHUERE W% -(10mmot) W 2- (o TR -SSP RLE
(10mmol), Pl s~ A AR N (2 3.~ IR N (1T 225
s H-6-FREFTLE) |7 R HR g i i 3.808, WO 80%, m.p232. $-235.6'C(dec)s
N~ (2, FTRERE) N [1-TJ@—2-M%=-2-(5-%&mﬁm?;’;-zﬁ)]z.éjm
wmmmmm&ﬁmmﬁw @GN 2, -PEEE N* (1T 32 FR 25
-M*i‘i’i.é&a?& 9-48) 12, IR RS 3.348, s 88% . WIVHIAR, KR AT 1L
AT, INLARRR 7 MCTCyHSOH (SN pIT=2, iR EME, ZRHKE
TR . hi e B AVINE-S). mpe2204-222. 8'C(dec). MS: m/z 481 (M.
HNMR(OMSO-46):8.  0.66-0.63(m; 314, CHCHCHp, 096:1.53m,  6H,
CILCHCHCH), 2176, 31, CH). 22106, 3H,.CHy), 2.80-2:96(m, SH, RE-CH), 3.99(s,
341, OCHL), 4.59-4.61(m, 111, CH, J=8.4, 5.14 (d, 11%; O, £.83-2.05(m, $H, Ar-H3e
3 9
s ViL9 (‘lsiz,zks')-‘N:'-ﬂi-‘eiaT;'-N‘-[1-“1'4&-2'{5_'-%!(-6‘-Hﬂﬁtgﬁ;-zu%ﬁi%)&‘ilﬁlmﬁnﬁ § 34
)
£ NLAEHENRTE (lnmmol) f12- (6 -8 E’.nﬁ) -5-5'&(-6-"1*#?12@%‘2 C1ommol), Sl
?E:f-iﬁliﬂél!ﬂa!&ﬂ’«ﬁ?&-ﬂ‘- 11T 452325 -6 MEANTE-2-98) | LA
Wik 4208, W 78% v =241 7-243.3°C(dec). ,
a0 # NYFHNS T 2&-2-?&-2&-2-(5-@—6-‘4]ﬁiﬁ?é?}é‘-z%E) ]Zéﬂﬁﬂ%ﬁm?ﬁﬁﬂtﬁﬁﬁé
{f 3 ST, fc‘;}--N'-‘i’%-N“-a|i63”-2&-2#%333-2.-(5_-%;&1-6.-ﬂ*m%#z-{@)122»:—_*&'%11%‘?%’,:?@2%1:
3,73, B 8% RS S SE MR MEEH FrA AT 4 M Z TR TH BCUC1SOM
(SN pH=2. i g il BRI LA &b L EHVI-9), wiufh s

20
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PR RE A RB RILAWET 2 TFHRK.
. p=225.0-225 5 C(dec)s MS ¢ iz 467 (M').
'HNMR(DMSO0-d6): 5-0.72-1.60(m, OH, CH,CH1,CH,CH3), 2.27-2.70(m; 9H, CHAIRM

H), 3.40(s, 2H, CH, Ph); 3.98(s, 31, OCH), 50 (4,185, CH; J=44), 5.10(s, 1H, OH),

7.20-8.02(th, 10H; Ar-H)a
w10
VHI-10 (iSR,ZSR}N‘L%E%'-N‘-[I-TéLE-Z-{S'-ﬁ(-ﬁ'JF?ﬁ‘iﬁiz&%%ﬁ)ﬁﬁﬁ]ﬂﬂﬁ R

#) |

s NSRS (10mmol) 2+ (o -SLEM) 5-4LG-FREER (10mmol), A
%:~ﬁm%$mNU%&W-ﬂ¢%$&%&@ﬁ%$%ﬁ%&%ﬂ&%%%ﬁ
{34k 4.20p. BCHR 8%, =map—424i.74243.3‘c{dec).
:ﬁNh%&&ﬁwLT%4&%&&%6@%%%&&Haﬁﬁ%&m&ﬂﬁﬁw%
mﬁﬁﬁm.ﬂﬁ”ﬁ@ﬂiﬂT&%ﬁE&@ﬁ#ﬁ%ﬁﬁ&ﬁHé%ﬁ%ﬁm&
3,730, W 89% JEHL WS LR A BTEICIR AP, INZAERR, Al BCUCHH,OH
(SN)UY pHi=2, ELUUT @, ZERAKEH REfgm, @i a(VIL-10) pordiag
T R A TR DA 2 STARK,

m.p=223.1-224.3'C(dec) MS : m/z 467 (M").

INMR(DMSO-46): & 0.66-1.50(m, 9H, CHyCHECTTZCHy), 242-2.84(m, 91, CH+IRTE
-H), 3.49(s, 2H; CHa Bh), 4:02(s, 3H, OCIL), 4:5(4, 11, GH, J=8.8), 5.10(s,. 1H, OH),
7.26-8.08(n, 101, Ar-H)s,

| Jepi 11
Vi1t (_1SR.2RS)-N‘?-£~'1'4H§23‘;%;!3.5-N‘:[l-“l.‘éili-24(5-‘-$t~6"-ﬂ*ﬂ?&—?‘-?ﬁé‘&))‘ia&]’ﬁ%
(FRAY

21
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g NS EAURTR (10mmol) 12 Lo B SRS THER (Jommol),
T T~ T AR W3 RN I_l-T.ﬁ-z.—ﬁ)i@é—l%i-@&-ﬁ*ﬁifﬁ%’é—?-}_ﬁé) ]
‘amm’sgm_&ﬁ: 394 WER 7% mp=233:5235.7C(dec)

i N5 G AN (T2 B 246 R 2 (LR
i'i&’ﬂ:liitﬁ%’ii@tl‘-}ﬁitﬁﬁﬁ; 4 N3 SN (BT 0% 2:{5-5-6- BRI
320 AR 347, B 8% RIUIAE. R PSR4,
2R, Fl HCUCH:OH N pH=2, ek BT, Z KRR

VI, Tp=228.7-221.0C (k). MS : mfz 512 (M)e:

I NMR(OMSO-d6): 6 0.72-1.60(m, 9H,_CH:CH;Q-i;Clh),.2._27-2.7?(_}(111‘,ﬁl-l},-z(:ﬂ%ﬁlﬁ'&
), 340, 24, €M, Ph), 3.98(s, 3H; OCHy), 5.0 (4, 11, .CH, =4.4), 5.10¢s, 1H, OH),
720:8.02(m, 9H; Ar-H.

S 12
Vifi-i2 (1;SR-;2SR}N“3‘<4ﬁ'&;ﬂgﬂfééﬁ%ﬂ*-ufr5;3_23'-2-(5'-’41(;-6_'-mﬁu&n‘z'-ﬁ%)ﬁ‘f{:Z.'é&]mﬁ
(¢33

8 N R AR (10mmot) % 2-(d R EED 5. 0-6- L (10mmol),
e L HgE-N*- {1 i A 25 LA A2
2R NS 3945 W 7T 1.p=233,5-235.7°Cdec)

N BN u:rga.s_,-_z«maz-(s-ﬁt-s,mﬁt’aﬁ;a:sa:m 12D
SRR R, § NI Nt (TSGR
-85 LAWK LR 3478 B 88% BINE A A BRI,
R, ) HCHCHOH (SN) i pH =24 jogy L IEEl s 1 Sl y TR DR
1L & v i-12) m.—p#Z‘ZG.&-Z?.?,OC(dcd). MS +mfi 512 (M7)s

NINMR(DMSO-d6): 3 0.65-1.510m, 9H, Cl—l_i@H;Cl:!' SCI), 2.49-2.97(m, 911, Cl14 Wk

22
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-H),3.78(s, 31, OCHy), 4.6 (d, 1H, CH, J=8.0), 5.14(d, IH, OH), 6.96-8.16(m, 9H, Ar-H).
RHH 13
VII-I3 (ISR, 2RS)-N'-3 S I -NU 1 T 3245 W6 P 4122 D) 12 Z 8 1R it
(R | |

5 NS EIARRIRCE (10mmol) Fil 2- (o -5 BF) -5-§-6- TR (10mmol),
ol B o ~ DN AR N - EIEFE-N [ TE2IRE-25--6- FRER-2-2E) |
ZIRRRE BN R 3.76g, OB 78%. m.p=233:6-235.9°C(dec).

N - RSN T 85202 (5- - AR 240 | LB WA
LRIt E AR Y, 18 N-FIEEE-NY (1T #5-2-F548-245-L-6- R ELIIK-2-
) 1 ZATENE RN 3,270, W 87%. WHBAK. HEHARGRFANY, W
ZNIEE, ) ACHCHOH SN)W pli=2, SLibbimile, ZAIKIRPRRL S, A
14 ﬁ@(Vlllulsj. m.p=219.4-225.0T(dec). MS: m/z 482 M*).

THNMR(DMSO-dG): 5 0.721.60¢m, 911, CHCH,CHACHY), 2:27-2.70(m, 9H, CH R
1), 3.40(s, 2H, CH, Ph), 3.98(s, 3, OCH;), 4.0(m, 2H, N1L;), 5.0 (d, 1H, CH, J=4.4), 5.10(s,
TH, OH), 7.20-8.02(m, 9H, Ar-H).

TRt 14
Vill-i4  (ISR2SR)N'S R EH-NY - T 25-2-(5™ -6 I U352 ) A 2 45 1R
(FHCHD

¢ N2 SIEEFIEIREE C10mmol) 40 2+ ( ¢ R-TAY -5-Bl-6- P RLAESE - (1 0mmol),
i~ BT A R N M REER-N |1 T 2R A2 G- RURER-248) )
2 R A 3,760, HOH T8%. m p=233.6-235.9C(dec).

B N -SRI N (1-T 2-2R8-2-(5-6T-6-PAUAN-2-05) 1L BRUHTR
FARPR NS, § N RPN (1T 223 325 G- TRIEE-2-

2}
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%, HIHAE. *lﬁ&fﬁfﬁ!k%ﬁ% . M

1y (LA IR 3.278 52 87
g, ZRKEFEELR. B

ZE, i HCYCHOH (SNYIN pH=2

{LaPvil-14) m.p=215.2-218 0'C(dec), MS im/z: 482 (M.
1.51(m, 94, CH;CH;CH;CH;), 2.49-2.97(m, 9H, CHAIRGE

-H), 37815, 31, OCH;), 3.87(3, 3H, OCH,), 4:0(m, 2H, NH2), 4.6 (&, TH, CH, J=8:0), 5.14(d,

HINMRDMSO-d6Y: 80.65-

1H, OH), 6.86-8:06(m, 9H, Ar-H).

o . e 15
VHI-15 (1sn,;ns)m‘@*-,@,?-i%mi&ﬂ%}N‘-ll-ﬂ‘&#i(S’-ﬂ%ﬁ'-mfofmiz‘f'-'m‘%é)ﬁm&jﬁ
7 (R

it N-(v SRR SRR (10mmol) 1 2-
ST R NS PRI NG (1 EEBR L

10 (o - B -5-5-6 PHLIER
{10mmalds AR 2-(5-
AL TE-2- ) |2 A5 HRuE S 4.18g0 e

L NG A5 -E Hﬁﬂzéﬂﬂ.}w n-T;ﬁsz-ﬁa&%-ﬂs%a&-ﬁ*m&

Rl ﬂﬁi?:m&ﬂ‘lﬂ.ﬁ‘ﬁu # N385 RS H-N*- - ST 2R
oG- RHLILTR 208 1 Z Y R 3.63, B 87%. HILHFESE, BRUR AR
HNT 4, M2, A HEVC 1O (SN)H pH=2, s I TEE 2R
R G AHLE 223.6T(dec). MS 1 mfz 557

HINMR(DMSO-d6): B 0.72-1.60(m, 2.70(m, 91, CHAIRE
911, OCH.), 3.98(s,

75% . . m.p235 5:238.6°C(dec)-

G-
g2 ) 1A%

25

15
(VIL-15) m.p=221.3 (M'Ys
9H, CHRCHCHLCHY), 2.21

-H), 340, 211, L, PhY, 3.700m, 3M, OCHj), 4.0(m, 2H, NH,), 5.0 (4,
111, OH), 7.20+8.02(m, TH LA

St 16

2 1H,CH,174.4), 5.10(s,

VIN-16 xusn,zsm-w‘(3*_,4*;5';Em%§%‘_’f%£é}1¢~1,1-'1‘--1_3;:2{5'4;1' - TR TR LA
gk iR

pL
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# NG5 ZRFBARE (1omod) R 2- Ca O -5-Ro- PRI
(10mmot), FiE =~ AR 1 N -5 SRR NG (1T 2525
“A-6- fﬁwﬁéﬁs 2«&)12%1&&%@& 4.18g W 75%, mp=235.5- 238.6°C(dce)-
% N34S EREAPRDNG- (1- THk2ARIE2 (- R6- PRI -2 1) |LER
s BHEIETETRRNERRS, 8 NG4S ERIPRDNG (1T H-2528-25-
$-6- TR -2-15) | ZIEIRE A BLIR 3.63¢s Mo 87% . RILHE, BRHHTIER
WA, ML, i HCVC,HOH| (SNYiR pH=2, JLEHT i I E 2RI
RERAD, BMEAYIVINLG, mp=2265-2288T(de). MS : t/z 557 (M)
THNMROMSO-d6): § 0,65-1.51(m, 9H, CHiCH,CICH)), 2:49-2.97(f, 9H, CHARIE
W6 -HY, 3,70(m, 91, OCHy), 3.78(s,. 34, OCHy), 3.87(s, 3H, OCH3), 4.6 (d, 1H, CH, 3=8.0),
5.14(d, {1, O, 6.86-8.06(m, 71, Ar-H).
R
VIL{7 (1SR2RS)}N'-a -%Z.@;-N‘a[l--“1“535-2—(5‘-?%1-6‘1-11"ﬂ'éiE-Z‘-i"?ﬁ)%’eZ-%]Wﬁ

€ Finy
15 #% N'- o K Z ARG (10mmol) fn2- ¢ a-R-SHD -5 A G- MARILSE (10mmol),

?ﬁiﬁﬁ&:éimﬂﬂ SHN'. 0 HZEN- [1--.‘I'E-2:#§éii§-2-(5wga6-ﬁ3iﬁf&k%‘é-zﬂ!ﬂé) 1%
IERMEARILE 4.228, I3 78%, mp=24) 7-243.3°C(dec)s
N NY- (12T 3k-2-TRE-2-(5-5l-6-FR A2 3) ) 12 SR AT
TRl IR, 1 NS N~ [1-T3%: 2 TE-2(5- ﬁ#'#*ﬁié}% 2-3%) 1L IE IR
20 fiHh 375 Wk 89%. HIHWE, AN R R, TR,
HCHCHsOH (SNY9) pH =2, I Hr i R, ZRIAR PR L S, GG PIOVILT)
m.p~235.0:237.6°C (dce)e M8 mz481.1 (M.
'INMR(DMSO-G(:):B. 0.54-0:63(m, 3H  CHOHCHY. 0:78-1.24(m,  6H,

25
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CH,CIL,CH,CHY),  1.57-1.75m, 3H, CRGHy, 183-1.86(. _:21-1,- CH,CH;CH:CHY),
3.44-3.5%(m, _s‘r-i,-'lsw'r:--ﬁ), 3.99(s, 3H, OCH); 4.51(:.1.1_5,-;01-1-;@-211), 4.57(m, 1H, CH),
5.66-5.67¢d, 1H,CH, 1=4.8), 7.48-8:11(m, 101, ArtD).
sl 18
VN8 (1SR28RY:N% o -3 Z.3E-N(1 -Ti&.':zz‘(s*:-"ﬁw-ﬁ*ﬁt%ﬁ-‘z?-ﬁ&)ﬁ 751 WRE
(R |

#N'-a %amm% (10mmol) i 2- o~ iR-EHE) SE-6-PEUIERE (10mmold,
Pl ~ DR A RN o & 2N (1T 2 RIE2(5- -6 PR 2-H) 1%
éa;isﬁn;%éﬁ‘:ﬁﬁﬁh 4325, WHLTRH, . p=241.7-243.3C(dec)

pg NV HERE-N - 1ST ﬁa;ﬁa&-us-ﬁt-&tﬁﬁ&%@?‘%ﬁz.&)*laﬁiﬁwﬁmﬁ AT
SRS B, NN n-311@4-%%&%245;@1;5-%zi,:a;'f:-z.g-&;]m;gsymgk
Rt 375, W% 89%. HIHRR, GRANARSRAT Y, WOBER.
HCHCH0H (SN pH=2: TR B, CRIKET BT R A BIVITI-S),
np=224.0:226.1°C. M8l ag1 (M").

HNMR(DMSO-d6)8  0.61-0.65(m, 30, CHCHLHY, 0.88-1.06(m, 6,
CHCHCHCH,), 1:28-1:29(m, 5H, GHCHy), 2.33-2.76(m, 8H, TREE), 2.50-2:500(m, TH,
CHAN), 3:25-3.39(m; TH; CH,-CI4:Ph), 3.996, 315; OCH:), 4.47-4.810n,: VH,.CH, }=8.4),
5.05(d, 1H, QH), 7.23:8.03(m, 10, Ae-H)s

FiH 19
VIfI-19 (‘1‘5R;2R.S)an‘a:‘i'4?i*ft* N T %.@-245’-’1-6’-‘1’5&%@;--,2_'-'%%?2&)')’& Z, 35 VR
R |

§4 N'-T M IR (10mmo) 2. (a-$5-CED 5-45.6-THLAEE (10mmol,

ficht e BRI A R N'- o % N _|j1-“J"-za;--‘z-;;%sz&;z.—(s.-;at-tsa RECESE-2-E12

26
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AL EE 4687, TR 76%, - p=212.9-215.2°Cldec)s
N NG (-T2 H95.2-(5--6- R RUIER-2- 1) jZ R
ﬂi&ﬁ"@f?ﬁ-l’ﬂﬁ:‘ﬁﬁ&!ﬁ A N R BN T B2 RE2G b AR 2
) ]Lﬂﬁﬁwmm&ém. Wi 85% ., WHHAR, s RN R AR,
5 LRWENR. J HCHCHOH (SN pH=2, et A, 2K RFREES,
EAHVI9), . p=183.0-1846°C(dee)s MS.im/z 543 (M")»
HINMR(DMSO-46): 3 0.71- 1.60(m, 9H, CHCHCHCHY), 2.24:2.74(m, 9H, CHAIREE
-H), 422(s, M, CHPh), 3.98(s, 3H, OCIH;), 5.0-(¢, 1H, CH; J=3.6), 5.11(d, 1H, OR),
7.14-8.014m, 15H,ArH).
10 it 20
VIl20 (1SR,2SRy-N'-TZ3 ETRONIEY o & RO Rl §LAE-2 - TR ARV
(R
g5 N1 S EURRR (10mmol) A1 2- Co E-BED -5-A-6IPRLES (10mmol )
.iﬁiﬁl?ﬁiﬁfﬂii’ﬁlﬂl S NLTUR g NY- (T8 225+ m.(,.lﬁﬁ;t%.z.;;”z,
15 SKTRUERRLE: 4.68g, W T6%. m.p=212.9:215.2Cdee)
# NV RN T 35-2-JRIL-2-(5-4-6- RURREER 22 VAR
R RN R RN, @ N NG (VIR 2(5- 8- 6 U 2R 2-
35y YL AW R A13g, WOF8S%. }Sét‘a%“i«ﬁiﬁ. Eﬁﬁi}?%ﬁ}ﬁ:%sﬁ%ﬂ% I
R, ] HCHCSOH (SNYI pH=2: S RH R, ZEIKEEAR,
20 {5 &H(VIN-20), 1n.p=179.3-181.1 Tldec)e MS : m/z 543 (M)
“l-‘[NMR(DMSO-dé)sB 0.63-1.46(m, 911, CH {CH,CHLCH;), 2.33:2.82(m, of1, CH-+IRWE
), 4.28(s, 1H, CHPR), 3.98(s, 3H, OCHY), 4.5 (d, 14, CH, 1=8.4), 5.06s, 1H, OH),
7.16-8.03(m, 15H, Ar-H). |

n»
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% Mt 21
VIE2l  (ISR2RS)N'-BYHERE-N1- T2 -6 - R iﬂfﬂ)?é?a?mlm%
(HRH), |
’le PYHEREIRE (mmmon 2- (u-ifi am-‘s'-s-ﬁw-ﬁ*m&%é (‘mm;non,--.fm'
o s~ EmAR N REEEN (T H2 Ik (56 GUIER2-3) 1 ZAER
REIRRTS 4.61g, B(ER 82%, mp=232. 2-234,0°C(dec)s

5 NN 1T E el 245 4-6- PR 280 15 ARV T
FREMERRN, BN BbAL NG (1T 208820 A6 IR0 H) | Z AR
etk 4,19y WK 91%: LA, R AT AR, MTEER

10 H i!‘cwczwsou SNV pH=2, RN i ZEKER NI i ALY
(Vili- m m,p~228.8-230.1°C(dec). MS: infe 493 (M)«

IHNMR(DMSO 46y 0.73-1.60(m, 9H, Cl12CH2CH2CHS), 2.31- -3.04(m, 11H, CH+
cu‘za.-mﬁ&;é.iq),.3.93(_8,_,3;1; OCH3), 49 (&' 1M, CH,J=4.0), 5:1 1(d, 151, O, 6.23:6.52(m. 21,
Ci=CI), 7.22-8.02(m, 10H, Ar-H).

15 S A 22
vIi-22 (-ISR,ZSR)-N“—*[ﬂH&ﬁ:ﬁ‘é.-ﬂ"-ll-TQiE-Z-(S‘,-’iﬁ-ﬁ‘ mm;-z S LITRE
(RS

g N EAERSE (10mmol) H02- ( _u-aiﬂ;ﬁﬁ%) S4(-6-RUIER (10mmol),

G R S N RN (1 IR LIRS G- IR 238 22

20 IREEEEELL 4618 i %8296, m.p=232. 4.934.0°C(dEC)e
s NN T 32 R0 (-G TS 2B AR SIgnke Y
R BLES, 3N PR N 1T 32V - 25 8-6- P RALTE-2-8) 1 LN
Wk A 4.19g, BER 91%. FILRE, HR 1 Sy 3L sty NLEERR

28
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B HCHCHOH (SNYE pH=2, 341 R ZEIKBRRREAT, L&Y
(VHI-22), m.pzm.!-l_,és.ﬁ_-‘c'(do;:). MS : /2493 (M),

THNMR(DMSO-d6): & 0.36-1.49(ma, 9H, CH:CH,CH,CHy), 2:43-3.2Km, 11H, CH¥
CHy+IRME-H), 3.98(s, 3, OCHy), 4.5 (d, 11, CH, J=8.0), 5.18(s, {H, OH), 6.24-6.55(m, 2H,
CH=CH), 7.21-8.05(in, 10H, Ar-He |

Fhutal 23
(5)2(1 3T BIER B ER (2) HEH
(3 150mi L FINA LR 6.550¢0.05mot). 8% Z TR 2405(005mob
= 7. 0.8ml, ShE 110, EIFLEE 24 MRS, RRse. B4, RERRAL MAK
(50m), ZARZMIEIR (S0mixX3), M7 BB K, FiK MgSO4 Tk
SRS, WHEERAN, BaefE 1228 HeHd 90.3%. MS: miz 262(M+)e
| INMR(DMSO-6): & 0.86-1.37(m, 9H, CHaCHCHICH:), 4.46 (m, 1H, CI17), 7.25-7.86 (m,
4H, Ar-H)e i
SR 24
®) 13- S ENR B IR 7 TERICS) 20, 3-TIRSERBIEIR: (). K
Yy 87.6%. MS: milz262(M+). INMR(DMSO-d6Y: §0.90-1.25(m, 9H, Cﬁ;cuzénzcrm,
468 (e, 114, CH), 7.42-7.9) (m, 4H, ArH). o
wiF 25
,(S)-;-[g-(l,3-.:%25%%‘-18!1&’1’:)Eﬁ%ﬂ;‘]-s;ﬁi&-‘f‘ﬁﬁﬁ?ﬁ 5) AR

0"C %HT, {t%ﬁjzi 10.45 g (0.04mol), ¥T 100ml :ﬁw‘*i;%‘é;d*. T SR
JVELEESE 8.15mi (0.1mol), LR, SIS 8 . BSIRA AT, MRRIT 20 NN
05 350 F I RIS NN L, T — Ul 100mE, INAfES 4 025

(0.048mol), Tk Z AL 6:41g(0.048mol); IR 30 NE . HRAHIEENA IN

9
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) HCI (100mD> K/ EREL (100mD> Ga, S PEAR, KERTEPR
(100mi%2) HE, FHFZAMRR gk, K MeSOs T 038, B
ERIE R, AR EIRYy, RN (PRERAE. e LA LE=31) RWRE
fa R Y 4.68g, LR 26.8%. MS: miz A38(M+)s. "HNMR(DMSO-d6): 8 0.96-1.77(m.
s OH, CH;CH,CH,CHY), 3.73(‘;,_31-;,00‘14;),5.09.@,-11-1, CH), 7.64-8.34 (m, 9H, Ar-H).
L EH) 26
(R)-2-{21,3- %ﬁﬁé‘%‘-ﬂ'}!%‘:)E&E]‘-s--ﬁ-o-mm%ﬁmiﬁlﬁﬁ RS2 20 3-=
s 3 S 0B R ) B % |- G- Y LA (5). WH 284%. MS: miz 438OMY).
HINMR{DMSO-d6): 8 1.03-1.62(m, 9, CHLCHRCH,CHY), 3.06(s,31,0CH;),5.04 (m, 1L,
0 CH),7.35-8.11 (m, 9H, Ar-H)e
el 27
(253 -2-[1e.%’r!ﬂl:«l-(lj-,’:;#ﬁé!i‘;'ﬂ‘“}l%)3%‘&]=5r§3€-6-"!3*§ié?é3§ (6) 1Y) F ke
L&t 5436 g(O_.Olmoi)%Hﬂ‘ﬁ*’:‘fi 192ml RIFP R 12.6ml, MASERRR
10.2¢(0.05mo!). 100°C IR R I 4 . G als, . IR, A IN & HCL
s (50ml), ZRZEFEIRCS0mIX3), 2.8 L ok A A {5 Ehok i, Tk MeSOq
g STk, WHEET QR 432, WENH 98.6%. MS: mfr 439(M+).
' INMR(OMSO-d6): & 0.96-1.58(m, 1L, CILCHACH:CHYY, 3.73(s,3H OCH}),4.05(m, 11,
CHN), 5.12 (m, 1H, CHO), 7.34-8.08 (m, 9H, AriH)o
B i 28
20 (2R) —2-[14};3‘&;-2_-(3.3-:'Lﬂ“ﬁ!é}%ﬁﬂ‘}llb'k)‘d@j-s-&(-éa%méﬁﬁémmﬁ%ﬁ'ﬂ&ﬁ] (28)
-2-{1-3‘&2%;—2-{1.3~“f.££-§i§}?@lﬂm)aﬁ]-‘sfﬁ;-ﬁ-ﬂimﬁzﬁ (6). NCEh 974%. MS: mfz
439(M#+). FHNMR(DMSO-db): & 0.89-1.44(m, 91, CHCH;CHCL), 3.70(s.34,0C13),

4.19(m, TH, CHN); 5.07 {m, 11, CHOH), 7.12-8.00 (in, 94, Ar-B).

in
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10

20

| SHI 29
(1S¥2-(5-4R6- PRULIR) 2R T-1- TR LBTN AL
(L6 2155 €0.00mol) HHLF FRE 15mi e, MATK & Smi0.01mol). s}
b 3 AT, HE GRS, 1, BRI, MAK (20mI} /=254 (20ml
3 R, ANSEPRR, SRR, EAMSO T, ok, WHIRIER
#, Haeilid Lig, dRh 13.4%. MS : mfz 309 (M%), 'HNMR(DMSO-d6): &
0.03-1.54(hn, 91, CHyCH,CHZCHy), 3:08(m, 1H, CHN), 3.77s3H,0CH;), 475 (m, 11,
CHOH), 7.50-8.17 (m, 5, Ar-H).
Sehtif 30
(LR)-25- S-6- T 4L 3L 38)-2- B 26 T A TR (18)-2(5- -6 HIAE
S5 P HA-TIRLMD. WHh 701%. MS 1-miz 309 (M%), ‘HNMRDMSO-d6): &
1.13-1.77(m, 9H, CH:CH;CILCHy), 3140, 11, ‘CHN), 3.58(s,3H,0CH;), 4.69 (m, 1H,
CHOB), 7.75-8.29 (m, SH, Ar-H).
| B 31
(1S, 2R NN 2332 (5416 P2 ST I RIEIETR
(Ix-23) f0 (18, 28) NN T2 B2 (546 -TELE2) HIELA]
RS (1X24) DI« |
(Lo 7 0.924g (0.003mold, IMAZHE 10mi. Z LA 2ml, LAY 8 (BHEH
US4748726 145 1.624g (0.007mol) MMETH, R 20 AW, TLC K, RNV
sef. BERZM, MONEUE. (SomIX3), KT, SIFRROTEL. TRERERT AR, RRRNOL
TR, JoPH fl‘ﬁ'ﬂiﬁfﬁwﬁﬂ% (93, MS: miz 465 (Mo
AT ST G A BB R FRr=200:1, SEHAER) (18,28)
f‘r.-‘ww%'ff;-fﬁah'ﬁt% 0:47 1 (BCE 34%), MATES 20ml BeRt, A SR/ LRIY PH

3
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o, A7 LEEMRIT, SRR S 025 W
& s (15,2R) FeHa % GRS 0.12 3 (4% 8.5%), IAFPEE 10m)
AT LB PH=2, HRAB TS, BSR4 0.05 7.
1X-23: mp:225.0~2258°C (dee)s MS: iz 467 (M+): "HNMR(DMSO-d6): 8 0.36-1.86(m,
s ol CH,GH,CHCHy),. 3.54-3.80(m, 9H, CHATRIGLH); 3.96(s, 2H, CHxPh), 4.42(s, 3H,
OCH;), 5.519-5.524 @, 16, CH, 1=2.0),7.43-8.14(m, 10H, ArH)
IX-24: inp: 223.1~224.3°C (de€): MS; m/z 467 (M+): SHNMR(DMSO-dG): 8 0.33-1.58(m,
9H, CH,CH:CHICH)), 3.62-373(m, o, CHHJRTE-R), 3:95(s, 2H, CRy-Ph), 4.42(s, 3H,
OCH;), 4.913-4.937(d, 11, CH, 1=9.6), 7.43-8.17(m, 1QH, Ar-H).
10- sl 32
(1R, 28) NN 1T 2 R 2 (5m6-FREE2" SR TR I
(x-25) M (1R, 2R) NN TR 2R R (546" -2 BRI LA
R RR S (IX-26) i 27 e R eI 31
1X-25: myp: 225.0-225.8C (deed: MS: nfz 467 (M) ‘HNMR(DMS()»:IG‘):'S0i36-l.‘86(m,.
15 O, CHiCHCH,CM), 3.54-3.80(m,. 91, CHH W1y, 3.96(s, 21, CH,-Ph), 4.42(s, 3H,
OCHy), 5.519:5.524(d, TH, CH, 12.0), 7.43-8.14(s, 104, Arth)y
IX-26: mp: 2231 ~2243°C Cdeed: MiS: snfz 467 (M) THNMRDMSO-6); 50,33-1.58(m,
9H, CHiCHCHCHY), 1.62-379(m, oM, CHIRES-H); 3.95(s, 24, CHy-Ph), 4.42(s, 3H,

OCH,), 4.913-4.937(d, 1, CH, 1=9.6) 7.43.8.17(m, 10H, ArH)e

20 S 33
)5 fils A W T A4 10mg
fiud i 150mg
N Sy 38mp

Ly
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bt 2ing
M%ﬁ%:ﬁﬁﬁmﬁﬁﬁ%.ﬁﬁﬁﬁ%ﬁ{mmﬂm,ﬁ#mﬁJ%ﬁ{%w
SO, IMABINERS, Wals, ER. SAT200mg. YRS &Y 10mes

hEE 34
s H ARV 200
e A 30mg

%%W%:ﬁﬁﬁﬂﬁﬁﬁ%ﬁﬁﬁi-ﬂﬁﬂﬂ.M%«%ﬁﬂ@ﬂﬁﬁ&
AR AR, N 0ng, TERINA & B 2me/MRe |
| S 35
o LA REIERAETHEIR S-HT, NA 1 DA (U EHER:
%mm%mwwm&%ﬂ&ﬁ@ﬁﬁmmmﬁﬁﬁ.&ﬁmmﬁxﬁ$mwg@mm
GTASTR, RO ARATR AP NY 2, SEA AR T AT
S8, KR azmﬁﬁaswmmsmmm ST NA DA FHARMBIS . B
Wy S-HT. NA ﬁmﬁfﬁlﬂaﬂlﬁﬁlﬁmmﬁfﬂ (Venlafixine) 1 6-4% DA {22 BT &,
5 R BHLAPHDHRRAIAY SHT. NA R DA AR TR
1. KRR &
etk SD A BT DI NS @ik, SRMKRER (CHISHT.
OriINA TSGR, PIOA THEK AR QR HIE, MA 0 fE (Y
JW) T 0.32moVL. TEREH, Tisi-tefton Bz, SHEHE 4T 1000gX 10min
j0 WLy, 4CF 17000g% zbﬁx;n’zﬁs.-te: Wi, B 3045 PR KRH Buffer (125mM NaCl.
A8mM KCl, 12mM CaCly, 1:2mM MgS0s, 1.0mM-KH2POs, 22mM 1HaHCO3; 25mM
HEPES, 10mM Glucose, 10pM Pargyline, 0:2mg/ml Ascorbic Acidy i, R Tk,
(ool NA TR SRB FTR AL UL 20 (A BLRED.

33
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3. [PHIS-HT/NADA THEHIER
S0k BRI 2 NG PR B X i‘(lﬁi Buffer HT% 55 100umol/L.; T 5001 IR 5004l
GRS R, SWATIN W0molL, BmA 50u SrmL b mREE, 1B,
37C K H T HTE 30min: )mA 10amolL[H] s—HT(SOnmoamt’H]m ' mnmolm{’iﬂm)
5 ATCKHTH 10min 3L Dﬂﬂiﬂim}\ 2ml KA 150mmol/L Tris-HC! S sk R I
P hin i BT TR B AL, kI TrSHC EAhHE 3mb SR EWR: IF
R, A ST M AT 15min S BF-EP ., MAlsml UL, LR B RAR
gkl BRI R A A Ay A PRI R, A A 50
Rl
0 3. 25
BL0.1mM Y SCRLIEE 642 DA S RELTE TR oy 100%, MRt s
HERSLUTT L R AR 3
*3y mmmmwsm NA DA RUAHE S (%)

,ﬂ*.um | i st TR (%) [ gsrna i €60 | 041D FER (%) |
L 1100 100 Y

632 DA / / 100

vl 1 65.1 _ 144 9%

yia . |23 . 146.5. e N
Vil 125 lissa 17 |

VA0 136 s 133, L
ViIL-19 TA___ w6 19 '

|.vn-20. 0 , 8 | $7 =
vii2) B §1.5 L 90 _

Lvin 823  img { 94 n

4. !gl!'-.il%:
15 AR WIFOR !-Ti,'i‘s-l-%?iﬁ?_%ﬁﬁﬁ?ﬁzﬂhﬁﬁi—lmﬁm‘!&W‘rﬁ'i?i‘]:- W AHRAT RN

34
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DA: NE. 5-HT ;:.wmmmﬁwmmm.'mwam VIN-9, VIt $5h IR
RRRNT R R,
LB 36
AL A4 VIILS, VITI:0 MBI AEEN SHT. NA T DA K 1C, 82
s 1u K BUMSEAE A BOR # (FI 5 B 35)
2. PHISATT/NADA BB (Cs) RIFIT
1 SOIRIF|3HISHT/NADA TFEERIBHIAUT (1Cx) MISE, HRBGREDY S
Pkl RRERE N, TERE 3 KeLE. LSBT LB RERAR
PN TR500 1 IMAREEHEES, FHRA Sou 1 B ORMER, B2, 37CKH
10 PEFT 30ming A 10nmoVL[3H] S-HT(X SOnmol/L{3HIDA 3% 40nmol/L[3HINA);, 37
CABIET 10min (BHNA BB Smind: [HISHT THEBGRRMLRITR 4 & i M
A 100 1 mol/T, AT SO L, [3HIDA FHETKRIRRI SR A & T Kt A 600 4 mol/L ¥
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| especially the example 19

A CNI948297A(SHANGHA! INSTITUTE OF FHARMACEUTICAL INDUSTR-Y).
18 Apr. 2007(18.04 2007), Cited in the present application, see the whole document.

A l CNI3B4102A(SHANGHAI INSTITUTE OF PHARMACEUTICAL INDUSTRY?, |
11 Dec. 2002(1.12.2002), Cited in the present application, see the whole docurnent,

A CNI381448A(SHANGHAI INSTITUTE OF PHARMACEUTICAL INDUSTRY),
27 Nov. 2002(27.31.2002), See the whole document
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Industriayv C,orncrmo
SUPERTNFENGENETA 206- -00000-0000
Fecha: 20‘1? 05-0‘3 14.59,29 Dap. 2020 DIR.NUEVASCR
Tra.2 PATENTES tve: 1 REGDEPGSITO

Act. 411 PRESENTACION Folios: 209

PATENTE DE INVENCION [\;' MODELC

bl A

Indicacién que se solicita una patente.
Datos de identificacién del solicitante o de la persona que presenta la solicitud
Descripcién de la invencidn

Dibujos de ser estos pertinentes
Comprobante de pago de las tasas establecidas (De ser el caso formato de descuento)

Caompleta ' Incompleta D

PATENTE DE INVENCION PCT D MODELQ DE UTILIDAD PCT D Art.33 Decisién 486/00, Circular Unica

HIERERE

Indicacién que se solicita una PCT
Copia de la solicitud en espafiol, tal como fue presentada inicialmente (capitulo descriptivo,

reivindicatorio, resumen)
Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (de ser el caso formato de descuento)

Completa ’:I Incompleta D

DISENO INDUSTRIAL || (Art. 118 Decision 486/00)

N

(]
[]
L]

Indicacién que se solicita Diseno industrial

Datos de identificacidn del solicitante o de la persona que presenta la solicitud

Representacion grafica y fotogréfica del Disefio industrial o muestra del material que incorpora el
disefio

Comprobante de pago de las tasas establecidas

Completa D Incompleta D

ESQUEMA DE TRAZADO | _ | {Art. 92 Declsiéon 486/00)

HIRERIN

Indicacién que se solicita un esquema de trazado
Datos de identificacién del solicitante o de la persona gue presenta la solicitud
Representacion grafica de un esquema de trazado

Comprobante de pago de las tasas establecidas -

Completa D Incompleta D
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Doctor(a}

PINZON PINZON MAURICIO

Apoderado(a) y/o Representante de

CSPC ZHONGQ! PHARMACEUTICAL TECHNCLOGY CO., LTD.

REFERENCIA Radicaciéon No. 11 055206
Tramite 2
Evento 1
Actuacidn 430

Oficio No. .’g 1 88 4 2

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la Decisidon 486 de 1a
Comision de la Comunidad Andina, se le comunica que:

1. Debe allegar copia del documento en que consta la cesién del derecho a la patente otorgado por el{los)
inventor(s) al(los) solicitante(s) o a su(s) causante(s) {art. 26-k,Dec 486/2000}).

2. El solicitante debera aclarar si la solicitud es via PCT, ya que en la misma se aportan documentos relativas a
formularios PCT.

3. Ei solicitante debera aportar el titulo en idioma castellano, tal como lo establece la decision 486 en el petitorio.

En cumplimiento del articuto 39 de la Decision 486, se le requiere para que dentro del término de dos (2) meses
siguientes a la fecha de notificacidn del presente oficio, complete los requisitos anterformente enunciados, En
caso de no dar cumplimiento al presente requerimiento, 1a solicitud se considerard abandonada y perdera su
prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numerai 5.2, literal &), de! capitulo quinto del titulo
primero de la Circular Unica No.10 de 2001,

T ==

JOSE LUIS SALAZAR LOPEZ

Director de Nuevas Creacicnes (c) 0 2 JUN ztm

El anterior requerimiento fue notificado por fijacion en lista de fecha

adpali
Al conteslnr favor indigue el nimero de Sede Comro; Correra 13 No, 27-00 Fiaos 2, 5, 7 y 10 PBX,; 3870000
radicacion que se ancuenira & conlinuscitn Sade CAN: Av. Cra 50 No. 28-55 ini. 2 Tal: 5880070

Call Conter 6513240, Linoa D19C0-210488
Web: www.sit.gov.ce o-mail: Intofiisic. gov.co
Begota 0.C. - Colombla



