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PCT 26 J07) 2007
ENTRADA EN FASE NACIONAL
SOLICITUD DE:
Patente de Invencion. [ Patente de Modelo de Utilidad.
Capitulo 1. Capitulo I1.
' Nombre: LG LIFE SCIENCES LTD,
sociedad constituida y existente bajo las
SOLICITANTE leyes de Corea. ’
. (™) Direccién: LG Twin Tower, _ IDENTIFICACION
East Tower, c.C. 1 NIT g
20 Yoido-dong,
Youngdeungpo-gu, CE. [  Otro [l
Seul 150-010, Cual
Corea .
Ntmero
Domicilio: Youngdeungpo-gu,
Seul,
Corea
Nombre: EMILIO FERRERO IDENTIFICACION
Direccion: Carrera 4. No. 72-35 c.C. NIT ]
' Teléfono: 347 36 11
REPRESENTANTE| CE. . oro . [
O APODERADO Fax: 21186 50 _ :
‘ E-mail: clientes@cavelier.com Cual _____
Domicilio: Bogotd, Colombia. Nimero 438.018 T.P 31.929
1. Hyun Ik SHIN 2. Hyeong Wook CHOI
R&D Park, R&D Park,
LG Life Sciences Ltd, LG Life Sciences Ltd,
IN ENTOR (ES) 104-1, Moongi-dong, 104-1, Moongi-dong,
(72) Yuseong-gu, Yuseong-gu,
: Daejeon 305-380, ‘ Daejeon 305-380,
Republica de Corea j Republica de Corea
3. Tae Ho HEO 4. Kyu Woong LEE
- R&D Park, R&D Park,
LG Life Sciences Ltd, LG Life Sciences Ltd,
104-1, Moongi-dong, 104-1, Moongi-dong,
Yuseong-gu, | Yuseong-gu,
Daejeon 305-380, ! Daejeon 305-380,
Republica de Corea Republica de Corea
5. Jae Hoon LEE 6. Ki Sook PARK
R&D Park, 3 R&D Park,
LG Life Sciences Ltd, LG Life Sciences Ltd,
104-1, Moongi-dong, 104-1, Moongi-dong,
Yuseong-gu, 9 Yuseong-gu,
Daejeon 305-380, - Daejeon 305-380,
Republica de Corea Republica de Corea

PCT (86)
Solicitud Internacional No. PCT/K32006/000576 Fecha: 21 de febrero de 2006
Publicacién Internacional No. WO 2006/090997"")31 Fecha: 31 de agosto de 2006
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Titulo (54)
@ - DERIVADOS DE ISOXAZOLINA Y UN PROCESO NOVEDOSO PARA SU

PREPARACION

—_—
@ Clasificacién Internacional (51) C07D_413/012

o Prioridad | (33) Pais de Origen ~ (32) Fecha (31) Namero de Solicitud
Slljﬂ No[] ' KR 26 de febrero de 2005 10 2005 0016203

@ Comprobante de pago No.: 07-64,950 Fecha: 13 de agosto de 2007

Anexos:

X Combrobante de pago de la tasa de presentacion de la solicitud por $ 482.000.00.

[ Comprobante de pago por reivindicacion de prioridad.

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

X Poderes, si fuere el caso.

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

] Declaraciones.

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

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

BXI  Copia del examen preliminar efectuado por la IPEA.

O Traduccién del examen preliminar efectuado por la IPEA.

[0  pe serel caso, copia del contrato de acceso.

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

] De ser el caso, certificado de depdsito del material biol6gico.

1 Arte final 12x12

| De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el
extranjero por el mismo titular o su causante, relacionadas parcial o totalmente con la invencion
de esta solicitud.

B Otros: VER HOJA DE DOCUMENTOS ANEXQS
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DOCUMENTOS ANEXOS Y

1, [X] Publicacion Internacional WO 2006/090997 A
Descripcion:
Paginas 23 en el idioma original
Paginas 43 en espafiol
Reivindicaciones: Namero (s) 32
Figuras: Nimero (s) 2

2. X Forma PCT/ISA/210. Informe de Busqueda Internacional.
3. xtracto de publicacion.
NO SE REALIZARON MODIFICACIONES EN LA
FASE INTERNACIONAL



~ CONSULADO DE COLOMBIA

_ No. 38 7‘ .
5.0 JuL 2003

El suscrito Cénsul de Colombia en Sé&l
presentados por lo interesados, CERTIFICA
Que el sefior Pouk. 56“’16 H% ‘quien como Notario Piblico de Sedl,

Corea autentict la firma del signatorio del poder precedente, ejercia a la fecha
las | funciones indicadas y su firma corresponde a la registrada en este
Consulado; Que la compaiiia LG LIFE SCIENMCES D, es una Sociedad
constituida de acuerdo con las leyes de Republtca de Corea y cumple su objeto
conforme a las mismas: que el Sefior H JVDH Vaﬁﬁ.
caracter de F’regzo&n(:e, de la citada compaiifa confiere el poder precedente Y

cuya firma fue autenticada ante el notario arnba citado, es su representante legat
enleste pais.

Corea, vistos los documentos

, Quien en su

EllCénsul no asume responsabilidad por el contenido del documento.

Cénsul de Colombia
sta certificacién es valida para un docuhento de (4—)péginas.
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SEOUL, KOREA

Al413T A2



-

VE , o 179 Representacion y Poder con autenticacién notarial y Apostilte
CA LIE S . para  patentes, modelos de utilidad, disefios industriales,

éggggggg marcas de fibrica, nombres comerciales, ensefias, nombres
CARRERA 42 N° 72.35 de dominio, lemas comerciules, licencias.
BOGOTA, 8 - COLOMBIA ; '
Representation and Power-of- Attorney  with notarial
) aythentication and Apostille for patents, utility  models,
industrial designs, trademarks, commercjal names,  trade
emblems, domain names, slogans, Hcengesv,{ J ' _
REPRlESENTACION Y PODER RQPRESENTATION AND POWER- OF- ATTORNEY

Yo (nosotros), abajo firmado (s)/I {we), the undersigned
LG LIFE SCIENGES LTD '

domiciliado (s) en/of_ 20, Yoidg—dogg, ggg y_,_ngpo-ku,
150-010 Seoul, KOREA

ramos a EMILIO FERRERO, tpa. 31929;
, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
VELIER, tpa. 832, domiciliados en la Carrera 4°
lombia, en obedecimiento a lo dispuesto en ¢l

por el presente n
GONZALO PERDOM
23555 y GERMAN

35, Bogotd,

pardgrafo fo del Articulo 543 del Codigo de Comercio, ¢l primero como -

principal y los demiés com® suplentes, en su orden, como mis (nuestros)
representantes en todos los asuntos de propiedad industriatl con facultad
para recibir notificiciones y nombrar apoderados judiciales o
extrajudiciales. El primer representante suplente reemplazard al principal
en caso de ausencia o impedimento temporal o definitivo de aquél. La
misma regla se aplicard cuando el segundo representante suplente haya
de reemplazar al primero, o el tercero al segundo. En tales casos, el
representante principal, o el primero, 0 segundo suplente, en su caso, o
ambos, declararén su jntencién de no ejercer la representacién mediante
declaracion autenti
u otro Funcionario Pablico, o Consul de Colombia, en el extranjero; y si
se tratare de impedimento, con el certificado respectivo. Si alguno de los
nombrados faltare definitivamente, el siguiente toard su lugar. Cyando
cesare la ausencia o impedimento del representante principal, o de su
primero © segundg suplentes, en su caso, podrin ejercer la
representacion, en sy '

hecho de ej
representacidn por el

rla, cesando en ¢se momento el gjercitio de la
i , segundo o tercer suplente en su caso.

Ademis, co;aﬁero {conferimos) poder a los abogados arriba nombrados,
para gbtener Ia protepcion de mi (nuestra) propiedad industrial y contra

la competencia desleal, & cuyo efecto autorizo {amos) a los dichos
apoderados pare que/me (nos) representen ante cualesquiera entidades o
personas, ejerzan o jno jurisdiccidn, especialmente aate las del orden

administrativo, contencioso administrativo y judicial, asi como los

tribunales de arbitramento, en todo lo concemicnte a los siguientes
asuntos: a) Obtencidn de patentes de invencién, modelos de utilidad, y
disefios industriales; el registro de marcas de fbrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
ensedias, nombres de dominio, variedades vegetales y denominaciones de
origen; su renovadién, traspaso, cambio de nombre o domicilio,
cancelacion voluntaria; y el registro de licencias de uso de esos derechos;
b) Las acciones de competencia desleal, proteccién del congumidor,
oposiciones u observaciones, cancelacién administrativa y judicial,
nulidad, medidas
proteccién de secretos industriales, y en general los juicios civiles,
penales, administrativos o contenciose administrativos relacionados con
estos derechos; agciones y procesos que promovamos o S€ nos

a por Notario Priblico en Colombia, o por Notario

orden, uno u otros seglin el caso, asumiéndola por -

telares, concesién de licencias, la tutela, la

in due compliance with the terms of paragraph 1st. of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERQ, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 4° N¢

72 35, Bogots, Colombia, the first as principal and the others ag

alternates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
appoint attorneys in and out of Court. The first alternate shall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is 10
replace the first one, or when the third is to replace the first or second
alternates in their turn, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their turn, or
both of them, shall state their intention not to act as representatives
through a declaration given before a Notary Public in Colombia, or before
aNotary or another Public Official or a Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were to be definitely absent, the following alternate shall fake
his place, When "the absence or impediment of the principal
representative, or of the first or second alternate in their tum ceases, the
representation can be taken again in their sequence, by the principal, the
ﬁrst or sccoud.altemat and the mere fact or its

Hichou, mﬂ%m spestefly those
administrative, administrative contentious and judicial, as well as before
Arbitration Court, in all matters concerning the following: a) Obtainment

of patents, utility models and industrial designs; the registration of

-Memmh sollective, defensive and service marks, slogans, commercial

names, trade emblems, domain names, vegetal vaicties and
denominations of origin; its renewal, assignment, change of name or
domicile, voluntary cancellation; and the registeation of licenses of use of
the above rights; b). Actions of unfair competition, protection to the
‘consumer, oppositions or - observations, administrative or Court

‘cancellation, nullity, infringement, granting of licenses, the action for writ

mandamus, the protection of trade secrets, and in general the civil, penal,
and administrative suits relating to those rights; actions and suits
instituted by me (us) or against me (us). And that in all the above matters
they may substitute this Power of Attorney, compromise, conciiate,




promievan, Y para que £n todos los asuntos arriba determinados, puedan admit the facts of the case, desist, cancel, receive, resign, and ratify acts '
susiituir este mandato, transigir, conciliar, admitir los hechos del done by representatives without a power of attorney.

proceso, desistir, cancelar, fecibir, renuncier, y ratificar los actos de 1

agentes oﬂciosgs. , i _—

Dado y firmado hoy/Given and signed this

 July 15, 2003

cafin_ Seoul, Korea . .. |
por/by S f '

rom LG LIFE SCIENGES LTD,

Signature -
Presjdept : Heung Joon YANG -
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1€ 2dT 945 825-33

" on this 29th day of Jul., 2003

- at this office.

3% FgHEIA}

n_ 3 2l

" Aftorney at Law acting as No%&#y ublic

. ' [y 24 Ak Y=~ = _-; .
Bsisus 8%%% e G ESEC 8!' e (02)3487-3500
28 2003 W Al 1980 & Registered No. 2003-1980
NOTARIAL CERTIFICATE
4 = | | 3
Kyu Hyung LEE
9 9le A - m oo e jattorney-*in'-fact of
___________________ LG LIFE SCIENCES LID.
PRESIDENT Heung Joon YANG
of 714" FA A RAYE A o
WHOMF & B F =~ m e - ‘appeared before me and
ol WeEel — - = ~ ~ - o] # BL(x) 5admitted said principal's
229 Jo 4] 9 EQlo] Alweel ‘subscription to the

"attached POWER OF ATTORNEY.

This i1s hereby attested

This office has been authorized by the
Minister of Justice, Republic of Korea, to‘
act as Notary Public sinc 2000. 09. 30
under Law No. 3790.

A 435 A4




CERTIFICATE OF BUSINESS REGISTRATION

{Juridical person)

Registration Number: 107-86-21066

ame of Business: LG LIFE SCIENCES LTD.

2. Name of Representative: Heung Joon YANG

3. Starting Date of Biz.: August 1, 2002

4.1 D. Number: 110111-2581183

5/Place of Business: 20, Youido-Dong, Youpgdungpp-Gu, Seoul, Korea

6, Place of Head Office: 20, Youi‘do«-Doné, YoungduhgpmGu; Seoul, Korea

7, Kind of Business: Business: Manufacturing
Kind: Medicines, Farming drugs

8. Issuing Purpose: New Juridical person

Dated July 26, 2002 ™
/S/ Official Seal Affixed

Head Officer
Youngdungpo Tax Office
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TRADUCCION OFICIAL 047/2004 DE;UN DOCUMENTO ESCRITO EN INGLES Y
EN| ESPANOL, REALIZADA POR .EﬁUARDO CALADO NOGUERA, TRADUCTOR
6FICIAL APROBADO POR RESOLUCIéﬁ 541 DEL 27 ﬁE FEBRERO DE 1976 POR
EL| MINISTERIO DE JUSTICIA .Y: DEBIDAMENTE REGISTRADO ANTE EL
MINISTERIO DE RELACIONES EXTERIORES DE LA REPUBLICA DE COLOMBIA Y
MEDIANTE EL CUAL LG LIFE SCIENCES LTD., EMPRESA DOMICILIADA EN

20, YOIDO-DONG, YONGDUNGPO-KU, 150-010, SEﬁL, COREA OTORGA PODER

A' EMILIO FERRERO, TPA 31929, GONZALO PERDOMO, TPA 831; LUZ
CLEMENCIA DE PAEZ TPA 2355€I Y A GERMAN CAVELIER, TPA 832.
EXPEDIDO Y FIRMADO EN SEﬁL,?vCOREA EL 15 DE JULIO DE 2003,
FIRMADO: LG LIFE SCIENCES LTD %RESIDENTE: HEUNG JOON YANG

NOMERO DE REGISTRO 2003-1980 |

CERTIFICACION NOTARIAL

KYU HYUNG LEE, apoderado de LG LIFE SCIENCES LTD.,PRESIDENTE
HEUNG JOON YANG, comparecid aﬁte mi y admitié haber firmado como
frincipal el poder adjunto.

$e atestigua hoy 29 de julio @e 2003 en esta oficina.

QFICINA JURIDICA Y NOTARIAL HANKYUL, 825-33, YOKSAM~DONG,

KANGNAM-GU, SEOL, COREA.

FIRMADO: APODERADO QUE ACTUA COMO NOTARIO PHRLICQ

i COMD NO

b SEXTO
E BOTOVA, wors

‘}4,'
WEMCIRC YL
SFOTQO

. I s it T Cuns vl
Esta oficina ha sido autorizada por el Mlnﬁstemﬁéﬁﬁkw

la Replblica de Corea, para actuar como n

30 de septiembre de 2000, de acuerdo con 18,6y

CERTIFICACI@N;DE REGISTRO CSMﬁRCI
(PERQONA JURIDICA)

NOMERO DE REGISTRO: 107-86-21066

1. NOMBRE DE LA EMPRESA:QLG LIFE SCIENCES LTD

2. NOMBRE DEL REPRESENTANTE: Heung Joon YANG

v

L
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WA DE INICIACION DE NEGOCIOS: 1 de agosto de 2002 /35

Qﬁho DE IDENTIFICACION: 110111-2581183
f“E;DE NEQOCIOS: 20, YOUIDO-DONG, YOUNGDUNGPO-GU, SEOL,

i
i
i

LUGAR DE OFICINA PRINCIPAL: 20, YOUIDO-DONG, YOUNGDUNGPO-

}
\

: $ECL, COREA j

TR DE NEGOCIOS: MANUFACTURA DE MEDICINAS Y DROGAS

FECHAﬂ@;EL 26" DE JULIO DE 2602
SELLO; FICIAL PIJADO: FIRMA
FUNCIQNARIO PRINCIDPAL

OFxchQ?TRIBUTARIA DE YOUNGPUNGPO

ERO ?ﬁ,ﬁEGISTRO 2003-1980

?ﬁiu NOTARIAL

'MOTARTAL Y DE FIRMA JbeDICA HANKYUL
. YOKSAM-DONG, KANGNAQ—GU, SEUL, COREA

a firma |y cargo de Paik Seung Hung Se encuentran autentlcados
S (

medianﬁafﬂlllgenc1a 387 del 30 dg jullO de 2003 por el Consulado

5frfia en Sedl, Corea. “f?\mado: ALVARO ENRI

’i" COMO NOTAmo s
z
‘o DE BOGOTA, npcio ’?f A

MELENDE%} cénsul de Colembia. @Mwmm»

Sello %fijado por el Mlnlsterio de

diligendgia 208440”del 26 de febrero de

% : Ak .
firma df Alvaro Ayala. Firma ilegible, jefe <ﬁ?“f“$afffﬁé%ﬁnes,
Bogoté};bgc.

COLO-93$1-706-003-1

£,/27 de febrero de 2004. E e Clndo .
- 1 8duardo Cofate Neguers

: *TRADUCTOR OFICIAY
WGLES - BSPARM  JIGLES

Res. 54t Folruen dn 10%s
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(19) World Intellectual Property Organization (|}
International Bureau

(43) International Publication Date

1 August 2006 (31.08.2006)

J"tv L

TERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

“m TR 00O 0 0

(10) International Publication Number

WO 2006/090997 Al

(51) Interoational Patent Classification:
COyD 413/12 (2006.01)

(21) Im natwnal Application Number:

PCT/KR2006/000576

(22) Internatiopal Filing Date: .
21 February 2006 (21.02.2006)

(25) Filing Language: Bnglish
(26) Publication Language: English

(30) Priority Data:
-2005-0016203
26 February 2005 (26.02.2005) KR

A pplicant (for all designated States except US): LG LIFE
" SCIENCES LTD. [KR/KR]; LG Twin Tower, East Tower,

~3
=t
S

(72) luventors; and

nventors/Applicants (for US only): SHIN, Hyun Ik
KR/KR]; R & D Park, LG Life Sciences Lid., 104-1,
oongi-dong, Yuseong-gu, Dasgjeon 305-380 (KR).
HOI, Hyeong Wook [KR/KR]; R & D Park, LG Life
Sciencés Ltd., 104-1, Moongi-dong, Yuseong-gu, Daejeon
305-380 (KR). HEQ, Tae Ho {KR/KR]; R & D Patk, LG
. |Life Sciences Lid., 104-1, Moongi-dong, Yuseong-gu,
Daejeon 305-380 (KR). LEE, Kyu Weong [KR/KR]; R
& D Park, LG Life Sciences Lid., 104-1, Moongi-dong,
Yuseong-gu, Daejeon 305-380 (KR). LEE, Jae Hoon
[KR/KR]; R & D Park, LG Life Sciences 1td., 104-1,
Moongi-dong, Yuseong-gu, Daejeon 305-380 (KR),

3
]

(81)

0, Yoido-dong, Youngdeungpo-gu, Seoul 150-010 (KR).
{

PARK, Ki Sook [KR/KR]; R & D Park, LG Life Sciences
Ltd., 104-1, Moongi-dong, Yuseong-gu, Daejeon 305-380
(XR).

Agent: CHOI, Kyu Pal; Halla Classic Building 4E,
824-11, Yeoksam»dong, Kangnam-gu, - Seoul 135-08¢
(KR).

(74

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR,BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, BC, EE, EG, ES, Fl,
B, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KZ, LC, LK, LR, LS, LT, LU, LV, LY,
MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU, SC, 8D, 8E, SG, 8K,
SL, 8M, SY, T3, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

(84) Designuted Stutes (unless otherwise indicated, for every
kind of regianal protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, 8D, SL, §Z, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, T, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Hl,
FR, GB, GR, HU, IE, IS, IT, LT, LU, 1LV, MC, NL, PL, PT,
RO, SE, 81, SK, TR), OAPI (BE, B, CF, CG, (1, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Publistied:
~—  with imernational search repon

For iwo-letier codes and other abbreviations, refer o the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

WO 2006/090997 A1 IS0 00 A A AR

(54} Title: ISOXAZOLINE DERIVATIVE AND NOVEL PROCESS FOR ITS PREPARATION

(57) Abstract: The present invention selates 16 an isoxazoline derivative having the cyclic carboxylic acid hemiketud moiety of
forula (1) for use as caspase inhibitor, a process for preparing it, and a pharmaceutical compesition comprising it.
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{1]
[2]
[3]
[4]

2006/090997 ‘ PCT/KR2006/000576

Description
XAZOLINE DERIVATIVE AND NOVEL PROCESS FORITS
PREPARATION

TECHNICAL FIELD

The present invention relates to an isoxazoline derivative baving cyclic carboxylic
acid hemiketal moiety for use as a caspase inhibitor, a process for preparing it, a phar-

{5]
(6]

i8]

maceutical composition comprising it, and a use thereof.
BACKGROUND ART

Caspase inhibitor refers to a compound that can inhibit caspase activity, thereby
regulating inflammation or apoptosis caused by caspase function. Among caspase
inhibitors, irreversible inhibitor is known to show more effective inhibition activity
since it irreversibly inactivates an enzyme to control apoptosis (Wu J. et al., Methods:

9

(10]

{11}

{131

A Companion to Methods in Enzymology1999, 17, 320). The following compounds are
known as irreversible inhibitor, and have 3-amino-5-fluoro-4-oxopentanoic acid
moiety in common.

IDN-1965". MX-1013

As diseases which can be tféated or alleviated by administration of the above
compounds, there are rheumatoid arthritis, inflammatory bowel disease, graft vs. host
disease, sepsis, osteoarthritis, osteoporosis, acute and chronic myelogenous leukemia,
meningitis, salpingitis, septic shock, cholangitis, colitis, encephalitis, endocarditis,
glomerulonephritis, hepatitis, myocarditis, pancreatitis, Type I diabetes mellitus,
multiple sclerosis, Alzheimer's disease, Parkinson's disease, hepatocirrhosis, etc.
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vitro prevention of cell-mediated xeno—g,raft rejection via the Fas/F: ASL—pathway in
CrmA-transducted porcine kidney cells Fujino M, Li XX, Suda T, Hashimoto M,
Okabe K, Yaginuma H, Mikoshiba K, Guo L, Okuyama T, Enosawa S, Amemiya H,
Amano T, Suzuki S.; ‘
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inflammatory and antiapoptotic agents Graczyk PP.;

Ischemic cardiac diseases: Am J Physml Heart Circ Physiol 2002 Sep; 283(3):
H990-5, Hypoma-mduced cleavage of caspase—3 and DFFA5/ICAD in human failed
cardiomyocytes. Todor A, Sharov VG Tanhehco EJ, Silverman N, Bernabei A,
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caspase inbibitor attenuates allergic airway mﬂammauon in murine asthina model.
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Hepatocirthosis: i) J Pharmacol Exp Ther. 2004 Mar; 308(3): 1191-6, The caspase
inhibitor Idn-6556 attenuates hepatic injury and fibrosis in the bile duct ligated mouse.
Canbay A., Fledstein A., Baskin-Bey E., Bronk FS. Gores GJ.; ii) Hepatology. 2004
Feb; 39(2): 273-8, Apoptosis: the nexus of liver injury and fibrosis. Canbay A,
Friedman S, Gores GJ.; iii) Hepatology. 2003 Nov; 38(5): 1188-98, Kupffer cell
engulfment of apoptotic bodies stimulates death ligand and cytokine expression.
Canbay A, Feldstein AE, Higuchi H, Werneburg N, Gramblhler A, Bronk SF, Gores
GI]

On the other hand, for 3-amino-5-fluoro-4-oxopentanoic acid moiety of caspase
inhibitor, such preparation process as the following Reaction Scheme 1 (Revesz et al.,
Tetrahedron Lett.1994 , 35, 9693) is known in the art:

Reaction Scheme 1

OZN\L \E‘\/
COztBu \(l\/

CO,tBu CO,1Bu

SUMMARY OF THE INVENTION

The present inventors have connnued to study a compound that can be uscd as
effectwe inhibitor of caspase, and a process for its preparation.

As a result, they discovered that the isoxazoline derivative having cyclic carboxylic
acid hemiketal moiety according to the present invention has good caspase inhibition
activity, and can be prepared in high punty by using crystalhzanommduced dynamic
transformation, to complete the present invention.

Thus, one object of the present invention is to provide a compound of the following
formula (1) with the structure of isoxazoline and cyclic carboxylic acid hemiketal
moieties, and a novel process for effective preparation thereof.

Another object of the present invention is to provide an amine derivative of the
following formula (4), an intermediate for the compound of the following formula (1),
and a process for preparing it.

Another object of the present invention is to provide a pharmaceutical composition
for treating inflammation or preventing apoptosis, comprising the compound of the
following formula (1) and pharmaceutically acceptable carriers.

Another object of the present invention is to provide a method for treating in-
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flammation or preventing apoptosis in a subject, comprising administering a thera-
peutically effective amount of the compound of the following formula (1) to the
subject.

Another object of the present invention is to provide a use of the compound of the
following formula (1) for the preparation of a medicament for treating inflammation or

' preventing apoptosis.

Another object of the present invention is to provide a crystalline form of the
compound of the following formula (1) h@ving good stability.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is X-ray diffraction spectrum of the crystalline form of the compound of
formula (1) (R' = isoquinolinyl, R® = isopropyl) according to the present invention.

Fig. 2 is a graph showing stability test results of the crystalline form and
amorphous form of the compound of formula (1) ®R' = isoquinolinyl, R'= isopropyl)
according to the present invention.

'DISCLOSURE OF THE INVENTION

Some important terms used in the présent invention can be defined as follows.

In the formulas and reaction schemes used in the present invention, alkyl refers to
linear or branched alkyl group consisting of 1 to 8 carbon atoms, or cycloalkyl group
consisting of 3 to 10 carbon atoms, ‘

Also, aryl includes all of aromatic group, heteroaromatic group, and partially
reduced derivatives thereof. Said aromatic group refers to 5- to 15-membered un-
saturated hydrocarbons in simple or fused cyclic form, and said heteroaromatic group
refers to aromatic groups having 1 to 5 hetero atoms selected from the group consisting
of oxygen, sulfur and nitrogen.

Further, one or more hydrogens of said alkyl and said aryl may be substituted by
other substituents. The examples of selectable substituents include acyl, amino,
carboalkoxy, carboxy, carboxyamino, ¢yano, halo, hydroxy, nitro, thiol, alkyl,
cycloalkyl,valkoxy,'atyloxy, sulfoxy, guanido, etc.

The present invention relates to an isoxazoline derivative baving cyclic carbuxylic
acid hemiketal moiety of the following formula (1) for use as caspase inhibitor:

-

2



5
WQ 2006/090997 PCT/KR2006/000376
Y
1 N : i
RJ\/\S\( S |
0 &Q
0
54 | @
[55]
[56] wherein
[57] R'is alkyl or aryl, and
[58] R?is alkyl.
[59] Preferably,
[60] R’ is isoquinolinyl, quinolinyl or naphthyl, and
[61] R’ is methyl, ethyl, propyl or butyl.
[62] More preferably, R’ is isoquinolinyl, and R’ is isopropyl.
[63] B
[64] The compound of formula (1) wherein R' is isoquinolinyl and Ris isopropyl can
exist as a crystalline form showing the following X-ray diffraction pattern
[65] ‘
D(X) Relative strength(1/I,) 26 Angle
9.665 0.655 9.15
7.284 0.397 12.156
5.825 0.260 15.21
5.563 ' 0.228 15.93
5.372  0.302 RTY
4.840 1,000 18.33
4.695 . 0.477 18.9
4.341 0.454 20.46
3.663 . 0.230 24.3
3.414 0.219 - 26.1
[66]
[67] Also, the present invention relates to a process for preparing the compound of
formula (1), comprising:
[68] (a) activating a compound of the following formula (2), then reacting it with a

compound of the following formula (4) to produce a compound of the following
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(D

wherein,

R'is aikyl or aryl,

R’ is alkyl,

R® and R* are each alkyl, or

R’ and R* together with oxygen atom to which they are attached form heterocycle,
and : ,
-~ Risalkyl.

Preferably,

R' is isoquinolinyl, quinolinyl or naphthy),

R? is methyl, ethyl, propyl or butyl,

R’ and R” are each methyl, ethyl or propyl, or

R? and R” together with oxygen atom to which they are attached form dioxolane or
dioxane, and

" R*is methyl, ethyl, propyl or butyl.

Euch step of the above preparation process of the compound of formula (1) may be
described in more detail as follows.

As an activation reagent to activate the compound of formula (2) in the above step
(a), it is preferable to use one selected from the group consisting of oxalyl chloride,
trimethylacetyl chloride, phosphoryl tri-chloride, and thionyl chloride.

Also, it is preferable that the reaction in the step (a) is carried out in the presence of
base selected from the group consisting of triethylamihe, tri(n-butyl)amine, diisopropy-
lethylamine, pyridine, 4-dimethylaminopyridine and |
4—(4-méthy1—piperidine—1~yl)-_pyridine, and it is preferable that the base is used in an
amount of 1.0 to 10.0 equivalents to the compound of formula (2).

Moreover, it is preferable that the reaction in the step (a) is carried out in one or
more solvents selected from the group consisting of dichloromethane, chloroform,
tetrahydrofuran, dimethoxyethane, dioxane and ethyl acetate.

On the other hand, it is preferablé that the compound of formula (4) in the step (&)
is used in an amount of 1.0 to 3.0 equivalents to the compound of formula (2).
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[101] It is preferable that the hydrolysis in ﬁfme step (b) is carried out in the presence of
base selected from the group consisting of lithivm hydroxide .(preferably, aphydrous or
monohydrate crystalline), sodium hydmxide, potassium hydroxide and calcium
hydroxide, and it is also preferable that the base is used in an amount of 0.1t010.0
equivalents to the compound of formula 613) :

[102] Moreover, it is preferable that the rea¢uon in the step (b) is camed out in one or
more solvents selected from the group cqnszsnng of methanol, ethanol, n-propanol,
isopropanol, tetrahydrofuran, dimethoxyef;thane, dioxane and dichloromethane, or in a
mixed solvent of the solvent selected frofn the above group and water.

[103] It is preferable that the depmtecuon reacnon in the step (c) is carried out in the

| presence of acid selected from the group consmtmg of hydrochloric acid, sulfuric acid
and trifluoroacetic acid, and it is preferable that the acid is used in an amount of 0.1 to
20.0 equivalents to the compound of foqnula (14).

[104] Also, it is prefemble that the deprotecnon reaction in the step (¢) is carried out in
. the presence or absence of solvent selected from dichloromethane or chloroform
’ [105] The crystalhzanon-mduced dynamm transformation reaction in the step (d) can be

carried out by adding the compound of fonnula (1) as seed, or carried out in the
presence of seed and a catalytic amounv of base, wherein the base is preferably an
amine selected from the group consmung of triethylamine, m(n-butyl)amme, diiso-
propylethylamine, diisopropylamine, pyndme, 4—d1methyla:rmnopyndmc,
4—(4~methyl—p1pendme—1~yl)~pyndme, Opncally active 1-phenyletheylmnme, and
optically active 1~naphthylethylamme ‘
[10+§] In the step (d), it is preferable to us§ said amine in an amount of 0 001 to0 1.0
equivalent to the compound of formula (14), and more preferable to use 0.03t0 0.5
equivalent. If the amount of used a:mne is too little, the reaction rate becomes slower,
and if the amount is too much, the yxeld of the compound of formula (1) is decreased.
[1Q7] Further, it is preferable that the (.rymalhzanommduced dynamic transformation
reaction in the step (d) is carried out m one or more solvents selected from the group

. “consisting of toluene, benzene, mchloqobenzene, tetrahydrofuran, dJmethoxyethane,
dioxane, ethyl acetate, dlchloromethaqe, acetonitrile, methyl r-butylether, and d1~
| gthylether, “
[108] }
[109] Below, the process for preparing t‘he compound of formula (1) dacordmg to the
present invention will be explained m“ muore detail with reference ! to Reaction Scheme
2. '

[110) The isoxazoline derivative of forq}lula (2) having high optical dctivity is prepared
according to the process disclpsed in PCT/KRZOOMOOZOﬁO filed on August 17, 2004
by the present applicant, and then combined with the compound of formyila “) tw
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produce the compound of formula (13). Then, the compound of formula (13) is ester-
hydrolyzed to produce the compound of formula (14), and the deprotection reaction of
the ketal moiety of the compound of formula (14) is carried out to obtain a mixture of
the compounds of formula (15) and formula (16), which is effectively transformed into
the compound of formula (1) By selective dynamic crystallization.

In particular, if the mixture of the compounds of formula (15) and formula (16) is
dissolved in organic solvent, and the seed of the compound of formula (1) is added to
the solution, only the compound of formula (15) in the mixture is ransformed into the
compound of formula (1) to be isolated as solid.

Reaction Scheme 2
o Ao_o N9 g, Mo oF
o cop’ © Neog'
. 2 4 13
N—0 .+ do of ' N IH\L S R’N .
—— Rf/lk.i"/n\‘f&/': — g7 ; F 4+ R
0 cop 0 -\co,u ° coH
' 14 b 1
DT A
*i,r“\/(o—
0 =
It
1
wherein,
R! is alkyl or aryl,
. R*is alkyl,
| R® and R” are each alkyl, or

R’ and R"3 together with oxygen atom to which they are attached form heterocycle,

and,
R*is alkyl.

Also, if the mixture of the compounds of formula (15) and formula (16) is treated
with a catalytic amount of base together with seed, both the compound of formula (15)
and the compound of formula (16) are transformed into the compound of formula (1),
to produce the compound of formula (1) with higher yield (Reaction Scheme 3). The
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compound of formula (15) is in equilibrium with the compound of formula (16) due to
the base present in solution. Also, the conilpound of formula (15) is in equilibriom with
the compounds of formula (17) and folea (1), and the compound of formula (16) is
in equilibrium with the compounds of formula (18) and formula (19). Among them, the
compound of formula (1) having good cr&stallizing property selectively precipitates,
and so the equilibrium of all the compounds moves to the compound of formula (1),
thereby selectively giving only the compound of formula (1) with high yield from the
mixture of the compounds of formula (15) and formula (16).

[123]
[124] Reaction Scheme
[125]
|
— F ' — HQ y—F
%(’U{;m '“‘Q/f Wu\é
' N {_a o
° , o)
1, procipitate 19
[126] Also, the present invention relates to a compound of the following formula (4), an
intermediate used for the preparation of the compound of formula (1):
[127] |
' 3 3
RO OR'
H.N F
CO,R’
[128] (4)
[129]

[130] wherein
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© [131] R® and R® are each alkyl, or .

[132] | R® and R® together with oxygen atom to which they are attached form heterocycle,
and

[133] R*is alkyl.

[134] Preferably,

[135] R® and R* are each methyl, ethyl or propyl, or

[136] R® and R® together with oxygen atom to which they are attached form dioxolane or
dioxdne, and
[137] R’ is methyl, ethyl, propyl or butyl.
[138]
[139] Also, the present invention relates to a process for preparing the compound of
formula (4), comprising:
[140] ~  (a) protecting and deprotecting a compound of the following formula (9) to
produce a compound of the following formula (10);
[141] ' (b) carrying out carbon-carbon coupling reaction of the compound of formula (10)
to produce a compound of the following formula (11);
[142 (¢) reacting the compound of formula (11) with benzyl amine, and reducing it to
produce a compound of the following formula (12); and
[143 (d) bydrogenating the compound of formula (12);
[144]
O
P F
e
]
[143] ®
(146]
PR
RO OR
F .
4 .
[147] (10)

[148]
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“

wherein

R® and R* are each alkyl, or

R’ and R” togetber with oxygen atom to which they are attached form heterocycle,
and ' |

R'is alkyl.

Preferably,

R’ and R” each are methyl, ethyl or propyl, or

R’ and R? together with oxygen atom to which they are attached form dioxolane or
dioxane, and

R* is methyl, ethyl, propyl or butyi.

The above process for preparing the compound of formula (4) will be more
specifically described below.

In the step (a), it is preferable that the compound of formula (9) i protected by
using trimethylorthoformate or triethylorthoformate, and the deprotection reaction is
carried out in the presence of base selected from sodium hydroxide, potassium
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[166]

[167]

(168

[169
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(171}

[172)

[173]

[174]

hydroxide, sodium carbonate, and sodium hydrogen carbonate. Further, it is preferable
that the base in the above deprotection reaction is used in an amount of 1.0 to 2.0
equivalents to the compound of formula (9).

Also, it is preferable that the protection reaction in the step (a) is carried out in
methanol or ethanol solvent, and the deprotection reaction is carried out in one or more
solvents selected from the group consisting of methanol, ethanol, dichlorometbane,
chloroform, and water.

‘Also, it is preferable that the reaction in the step (b) is carried out by using
ethylchloroformate or methylchloroformate in the presence of base selected fromn - .
butyllithium, lithiumdiisopropylamine or lithiumhexamethyldisilazide, and the base is
used in 0.5 to 3.0 equivalents to the compound of formula (10), and said ethylchlo-
roformate or methylchloroformate is used in 0.5 to 3.0 equivalents to the compound of
formula (10). '

Also, it is preferable that the reaction in the step (b) is carried out in a solvent
selected from the group consisting of tetfahydrofuran, ethyl ether, and methyl-z-butyl
ether.

It is preferable that the reduction reaction in the step (¢) is carried out by using
acetic acid and sodium borobydride, and said sodium borohydride is used in 1.0 t0 5.0
equivalents to the compound of formula (11), and said acetic acid is used in 1.0 to 20.0
equivalents to the compound of formula (11).

Also, it is preferable that said benzyl amine in the step (c) is used in 1.0 to 10.0
equivalents to the compound of formula (11).

Further, it is preferable that the reaction in the step (c) is carried out in the presence
or absence of solvent selected from ethyl acetate, tetrahydrofuran, ethylether and
methyl-r-butyl ether, and may be carried out as one-pot reaction, if desired.

It is preferable that the reaction in the step (d) is carried out in the presem,e of
metal catalyst, more preferably palladium family catalyst or Raney nickel family
catalyst. Specifically, palladium family catalyst having 1 to 20 wi% of palladium (Pd)
or Raney nickel family catalyst having 1 wi% or more of Raney nickel, supported on a
carrier selected from the group consisting of carbon, silica and alumina, may be used in
an amount of 0.01 to 10 wt% based on its metal component to the compdund of
formula (12). -

Also, it is preferable that the reaction in the step (d) is carried out in one or more
solvents selected from the group consisting of methanol, ethanol, n-propanol,
isopropanol, tetrahydrofuran, dimethoxyethane, dioxane, ethyl acetate and
dichloromethane.

Further, it is preferable that the hydrogenation reaction in the step (d) is carried out
at a temperature of 0 to 50°C and under a hydrogen pressure of 1 to 100 atm.

—F
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The present inventors have developed a novel process for preparing the compound
of formula (4), an intermediate for the compound of formula (1), with higher yield, as
illustrated in the following Reacnon Scheme 4. '

Reaction Scheme 4
P L /l\/ RO OR
=
>?‘/ . gt o
'~ 10
RO OR' 5 Ro oR RQ OR
/k/ BnﬂN% ﬁ,
1
wherein
R® and R* are each alkyl, or

R’ and R” together with oxygen atom to which they are attached form heterocycle,
and !
R*is alkyl.

Also, the present invention relates to a pharmaceutical composition for treating in-
flammation or preventing apoptosis, comprising the compound of the above defined
formula (1) and pharmaceutical acceptable carriers, specifically a pharmaceutical
composition for treating dementia, cerebral stroke, brain impairment due to AIDS,
diabetes, gastric ulcer, cerebral injury by hepatitis virus, bepatic diseases by hepatitis
virus, acute hepatitis, fulminant hepatic failure, hepatocirrhosis, sepsis, organ trans-
plantation rejection, theumatoid arthliﬁs, or cardiac cell necrosis 'd,ue' to ischemic
cardiac diseases.

Also, the present invention relates to a method for treating inflammation or
preventing apoptosis in a subject, comprising administering a therapeutically effective
amount of the compound of the above defined formula (1) to the subject, specifically a
method for treating dementia, cerebral stroke, brain impairment due to AIDS, diabetes,
gastric ulcer, cerebral injury by hepatitis virus, hepatic diseases by hepatitis virus,
acute hepatitis, fulminant hepatic failure, hepatocirrhosis, sepsis, organ transplantation
rejection, rheumatoid arthritis, or cardiac cell necrosis due to ischemié cardiac
diseases.
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Also, the present invention relates to a use of the cormupound of the above defined
formula (1) for the manufacture of a medmament for treating inflammation or
preventing apoptosis, specifically a medicament for treating dementia, cerebral stroke,
brain impairment due to AIDS, diabetes, gastric ulcer, cerebral injury by hepatitis
virus, hepatic diseases by hepatitis virus, acute hepatitis, fulminant hepatic failure, hep-

' atocm'homs, sepsis, organ trapsplantation irejecuon, rheumatoxd arthnns, or cardiac cell
necrosis due to ischemic cardiac dlseases

The compound of formula (1) accordi ng 10 the present invention may be
formulated into various pharmaceutical f(fmns for administration purpose. To prepare
the pharmaceutical composition accordmg to the present invention, an effective
amount of the compound of formula (1) 1s mixed with a phamaceuncal acceptable
carrier that may take a wide variety of fo,i'ms depending on the formulation to be
prepared..

The compound of formula (1) may bL, formulated as a parenteral i m_]ecuon, or per-
cutaneous or oral preparation depending“ 'on its application purpose. It is especially ad-
vantageous to formulate the composxtxo# in a unit dosage form for ease of admm—
istration and uniformity of dosage.

For the oral preparauon, any usual ghatmaceuncal carrier may be used. For
example, water, glycols, oils, alcohols a*‘nd the like may be used for oral liquid
preparations such as suspensions, syrups, elixirs and solutions; or starches, sugars,
kaolin, lubricants, binders, disintegratix}‘g agents and the like may be used for solid
preparations such as powders, pills, capsules and tablets. Due to their ease of admin-
istration, tablets and capsules are the ost advantageous dosage unit forms. It is also
desirable for tablets and pills to be formulated into enteric-coated preparation,

For the parenteral preparation, sterile water is usually used as the carrier, though
other ingredients such as solubility alds may be used. Injections, for example, sterilized
aqueous or oily suspension for mjeuuqn, can be prepared according to the known
procedure using suitable dispersing agent, wetting agent, or suspending agent. Solvents
that can be used for prepanng mgecuobs include water, Ringer's fluid, and isotonic
NaCl solution, and sterilized ﬁxmg 011 may also be conveniently used as the solvent or
suspending media. Any non—snmulauVe fixmg oil mcludmg mono-, di- glyceride may
be used for this purpose. Fatty acid sqch as oleic acid may also be used for i injections.

For the percutaneous prepalrauion,;J the carrier may include a peiletration enhancing
agent and/or a suitable wetting agent,[\‘ optionally combined with suitable additives
having no significant skin irritation. Said additives may facilitate the administration
through the skin and/or may assist préparation of a desired compoSitibn These per-
cutaneous preparations are admlmstered via various manners, e. g as a transdermal

patch, a spot-on, or an ointment.
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When the compound of formula (1) is used for clinical purpose, it is preferably ad-
ministered to the subject patient in an amount ranging from 0.1 to 100 mg per kg of
body weight a day. The total daily dosage i}nay be administered once or over several
times, However, specific administration d@sage for an individual patient can be varied
with specific compound used, body weight, sex, hygienic condition, or diet of the
subject patient, time or method of administration, excretion rate, mixing ratio of agent,
severity of disease to be treated, etc. |

Hereinafter, the present invention will be described in more detail with reference to
the following Examples, but the scope of the present invention should not be construed
to be limited thereby in any manner. | '

Preparation Example 1 |

1-Fluoro-4-trimethylsilanyl-3-butyn-2-one (9)

49.1 g (499 mmol) of trimethylsilyl acetylene was dissolved in 250 mL of
anhydrous tetrahydrofuran, and the inner temperature was lowered to about -55°C, and
then 210 mL (525 mmol) of 2.5 M n-BuLi in n-bexane was added thereto over about
25 minutes with maintaining the inner teniperature below -30°C, After stiming for
about 40 minutes, 52.9 g (499 mmol) of ethyl fluoroacetate was added to the reaction
mixture over 5 minutes with maintaining the inner temperature below -25°C, and then
74.4 g (524 mmol) of BFS-OEt was added thereto over 15 minutes with maintaining the
inner temperature -55°C to -65°C. After finishing the addition, the reaction mixture was
stirred at 20°C for 2 hours, and 250 mL of 10% ammonium chloride aqueous soluﬁon
was added thereto to finish the reaction. The organic layer was separated, and the

was washed with 250 mL. of brine, and concentrated under reduced pressure. The
residue was distilled under vacuum at 10 mbar and 68°C to give the compound of
formula (9) (67.3 g, 85%) as clearvil.

' H NMR (500 MHz, CDCIS): 4.90 (d; J'=47.1 Hz, 2H), 0.26 (s, 9H)

" C NMR (125 MHz,. CDClg): 181.0(d,J= 21.5 Hz), 104.0, 98.1,84.8 (d, I = 187
Hz) '

Preparation Example 2

4-Fluoro-3,3-dimethoxy-1-butyne (10, R ° ;R *= methyl)

33.6 g (316 mmol) of trimethyl orthoformate and 6.0 g (31.5 mmol) of p—-TsOH—]rI2
O together with 50.0 g (316 mmol) of the compound of formula (9) obtained from the
Preparation Example 1 were put into 260 mL of methanol, and stirred at reflux
temperafure (inner temperature 60 ~ 64°C) for about 6 hour_s. The reaction mixture was

aqueous layer was extracted with 200 mL of ethylacetate. The combined organic phase
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“concentrated under reduced pressure to remove about 130 mL of solvent, and was
diluted with 260 mL. of methylene chioride. 130 mL of 10% aqueous sodiuin hydrogen
carbonate solution was added thereto and *ayer—separated and the water layer was
extracted by using 130 ml of methylene dhloude The combined organic layer was
concentrated under reduced pressure to gﬂve
4-fluoro-3,3-dimethoxy-1- mmethylsﬂylbﬁxtyne (59.0 g, 92%) as an intermediate, a
precu:sor compound of the object compound (10). This compound was used in the
next reaction without further pun:ficat:mm1 '
' H NMR (500 MHz, CDCl) 438(d5} 47.1 Hz, 2H), 3.40 (s, 6H) 0.20 (s, 9H)
|'
59.0 g (289 munol) of 4-fluoro-3,3- dihlethoxy*l -trimethylsilylbutyne, a precursor
compound of the object compound (10) ébtmned from the above, was dissolved in 280
- mL of methylene chloride, treated with 59 mg (0.183 mmol) of tetra-n-butyl ammoni-
umbromide and 347 ml. (347 mmol) of } N sodmm hydxomde aqueous solution, and
stirred for about 2 hours. The organic la:rrer was separated and the aqueous layer was
extracted with 110 mL of methylene chlbnde The combined organic layer was washed
with 110 mL of brine, and concentrated undet reduced pressure to give the object
compound (10, R, R® = methyl; 40.9 g,| quantitative yield). This cormpound was used
in the next reaction without further puuﬁcanon
" H NMR (500 MHz, CDCL): 442(4 J =47.1 Hz, 2H), 3.42 (s, 6H), 2.64 (s, 1H)
" C NMR (125 MHz, CDCI) 96.1(d, J =20.3 Hz), 82.9 (d, J = 180 Hz), 77.5,
75.5,51.0 !
Preparation Example 3 :
Ethyl 5-fluoro-4 4~d1methoxy-2-qentynoate ax, R’ R%= methyl, R ‘= ethyl)
A solution of 40.9 g (405 mmol) of diisopropylamine in 270 mL of tetrahydrofuran
was cooled to 0°C, and 112 g (405 quol) of 2.5 M n-Buli in n-hexane was added
thereto over about 1 hour with ma.intai?uing the inner temperature below 14°C. The
reaction mixture was stirred at 0°C fomabout 30 minutes, and the temperature was
adjusted t0-78°C. A solution of 41. 0 g (311 mmol) of the compound obtained from the
above Prepa.rauon Example 2 (10, R, R = methyl) dissolved in 160 mL of
tetrahydrofuran was added to the reactlon mixture over about 2 hours with maintaining
the inner temperature below -40°C, and then 60.4 g (557 mmot) of ethyl chloroformate
was added thereto over about 1 hour thh maintaining the inner temperature below -
40°C, and fusther the reaction xmxturq, was stirred at 0°C for about 2 hours. 250 mL of
10% ammonium chloride aqueous soiution was added to the reaction mixture to finish
the reaction, and the organic layer was separated. The aqueous layer was extracted
with 100 mL of ethy] acetate, and the combined organic layer was washed with 100 .

sy



WO 2006/090997 i PCT/KR2006/000576

[214]

{2151

[216)

[217].

[218]

[219]

[220]
[221]
[222]

mL of brine and concentrated under re-duéed pressure to give the crude object

~ compound (11, R>, R® = methyl, R* = ethyl; 95.0 g, calculated yield 70%). This

compound was used in the next reaction w1thout further purification

" H NMR (500 MHz, CDC1)445(dJ 46.5 Hz, 2H), 4.25 (¢, J = 7.1 Hz, 2H),
3.43 (s, 6H), 1.31 (1, I = 73Hz, 3H)

\‘

Preparation Example 4 \‘

Ethyl 3-(benzylammo)-5~ﬂuoro-4,4-dimethoxypentanoate (12 R ,R 3=
methyl, R *= ethyl) |

88 g (431 mmol) of the crude compound obtained from the above Preparation
Example 3 (11, R®, R® = methyl, K* = ethyl) was dissolved in 430 mL of methyl-t - |
butyl ether (MTBE), and the temperamrq‘i: was adjusted to 0°C. 31.4 g (293 mmol) of
benzylamine was added to the reaction mixture, stirred at 20°C for about 1 hour, and
diluted with 450 ml. of methyl-t-butyl e‘ther Again, the temperature of the reaction
mixture was adjusted to 0°C, 33 g (873 mmol) of NaBH, was added to the reaction
mixture, and then 259 g (4320 mmol) of acetic acid was added thereto over about 30
minutes. The reaction mixture was maintained at 0°C, and 880 mL (2640 mmol) of 3N
sodium hydroxide aqueous solution was slowly added thereto over about 2 hours. The
organic layer was separated, and the seg)arated organic layer was washed with 880 mL.
of 10% ammonium chloride aqueous sojlution, and then 880 mL of 1 N hydrochloric
acid aqueous solution was added theretb. The aqueous layer was separated, washed
with 400 mL of methyl-z-butyl ether, and basified by using 246 mL of 10 N sodium
hydroxide aqueous solution, and extrac;ied with 700 mL x 2 of methyl-z-buty] ether.
The combined organic layer was washéd with 400 mL. of brine, and concentrated under
reduced pressure to give the object con@ipound [12,R’, R’ = methyl, R® = ethyl; 60.0 g,
44%, and 65% from the compound of formula (10)]. This compound was used in the
next reaction without further puriﬁcatibn "

' H NMR (400 Miz, CDCl ) 7. 35~7 21 (m, 5H), 4.53 (2dd, J = 46.8, 10.4 Hz, 2H),
4.13(q, I = 72Hz,2H), 380(2d J= 128Hz 2H), 3.53 (dd, § = 8.4, 4.0 Hz, 1H),
3.30 (s, 3H), 3.22 (s, 3H), 2.79 (dd, J = 15.6, 3.6 Hz, 1H), 2.40 (ddd, I = 15.6, 8.0, 1.6
Hz, 1H),125(, J=72Hz, 3H) |

Example 1 }

Ethyl 3-amino-5-fluoro-4 4-d1meeth0xypentanoate 4, R*, R *= methyl, R'=
ethyl) ‘

18.3 g (58.5 mmol) of the t.ompuund obtained from the above Preparation Example
4 (12, R?, R = methyl, R* = ethyl) was dissolved in 180 ml. of ethanol, and
debenzylation was carried out by usin;g activated carbon 5% palladium catalyst (5%
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Pd/C) at the hydrogen pressure of 50 psi for about 4 hours. The reaction mixture was

filtered through 5.0 g of Cellite pad, and washed with 90 mL. of ethanol, and the filtrate

was concentrated under reduced pressure tb give the object compound (4, 12.8 g,

98%). This compound was used in the next step without any. purification.

[224] ' HH NMR (500 MHz, CDCIS): 4.53 (2dd, I =46.5, 10.4 Hz, 2H), 4.14 (g, ] = 7.3

Hz, 2H), 3.57 (dd, J = 11.0, 1.9 Hz, 1H), 3.29 (d, J = 11.7 Hz, 6H), 2.73 (dd, J = 16.5,

2.5 Hz, 1H), 2.36 (ddd, J = 16.5, 10.4, 2.5 Hz, 1H), 1.25 (t, J = 7.3 Hz, 3H)

[225] ' :

[226] Preparation Example 5

- [227))

5-fluoro-3-[((R)-5-isopropyl-3-(1-isoguinolinyl)-4,5- dihydro-isoxazole-s-carbonyl)
-amino}-4 4-dimethoxy-pentanonc acid ethyl ester (13, R -1-1soqum0hnyl R’=

isopropyl, R’ ,R %= methyl, R‘= ethyl)

[228 15.5 g (54.5 mmol) of (SR :

- 5-1sopr0py1—3 (1-moqmnohnyl)-4,5—d1hydro-5-1soxazole carboxylicacid (2, R' =
1-isoquinolinyl, R’= isopropyl) was dissolved in 150 ml of methylene chloride, the
temperature was adjusted to 0°C, and then 7.1 ml. (81.7 mmol) of oxalyl chioride and
0.2 mL (2.6 mmol) of DMF were added thereto with maintaining the inner temperature

below 12°C. The reaction mixture was stirred at 20°C for about 2 hours, and con-
centrated under reduced pressure. The reaction mixture was dissolved in 150 mL of
methylene chloride, the temperature was adjusted to 0°C, triethylamine was added
thereto, and a solution of 12.8 g (57.4 mmol) of the compound obtained from Example
14, R, R? = methyl, R" = ethyl) dissolved in 30 mL of methylene chloride was slowly
added thereto over 20 minutes. The reaction mixture was stimred at 25°C for 1.5 hours,
a mixed solution of 120 mL of 10% sodium hydrogen carbonate aqueous solution and
60 mL of 1 N sodium hydroxide aqueous solution was added thereto to finish the
reaction. The organic layer was separated, and the aqueous layer was extracted with
150 mL x 3 of methylene chloride. The combined organic layer was concentrated
under reduced pressure to give the objéct compound (13, R1=1—isoquinolinyl, R*=
isopropyl, R’,R® = methyl, R* = ethy]# 30.1 g, quantitative yield). This compound was
used in the next step without any pufiﬁcation
[229] ' HNMR (500 MHz, CDCl ) 9.12 (q, 1H), 8.53 (m, 1H), 7.85-7.25 (m, 4H), 4.80
(m, 1H), 4.54-4.34 (m,2H),4 14(q, -74Hz 2H), 3.99 (2d, J = 18.4 Hz, 1H), 3.81
(m, 1H), 3.78 (2d, J = 8.6 Hz, 1H), 3. 33 (d, 3H), 3.20 (d, 3H), 2.75 (m, 3H), 2.53 (m,
1H), 2.39 (beptet, ] = 6.7 Hz, 1H), 1.27 (t, J = 7.4 Hz, 1.5H), 1.07 (m, 6H), 0.97 tI=
7.4 Hz, 1.5H)
(2301
[231] Preparation Example 6



| -
20 | 3”7

WO 2006/090997 “ PCT/KR2006/000576 %\f

[232]
S-Fluoro-S-[((R)-5~1wpropyl-3-(1-1soquwhnolmyl)-4,5-dlhydro-1soxazole-5-t.arb0nyl)
ammo]-4, ~dimethoxy-pentanoic acid (14, R * =1-isoquinoliny), R * 2= isopropyl, R
* R = methyl)
'[2_33] 30.1¢g (61 .6 mmol) of the compound pbtained from the above Prepaxanon Examplc
| 5 (13, R'=1-isoquinolinyl, R® = isopropyl, R®, R = methyl, R* = ethyl) together with
7.76 g (185 mmol) of lithium bydroxide monohydrate were dissolved in 2 mixed
solvent of 168 mL of tetrahydrofuran and 42 mL of water, and stirred at about 40°C for
4 hours. Tlie reaction mixture was conceﬁtrated under reduced pressufe toremove
tetrahydrofuran in the solvent, 180 mL ojf 1 N sodium hydroxide aqueous solution was
* added thereto, and the mixture was washbd with 120 ml. x 2 of toluene The aqueous
layer was acidified with 66 mL of 6 N h§$WMOnc acid aqueous solution, and
extracted with 150 mL x 3 of methylene chloride, and the combined 6rganic layer was
concentrated under reduced pressure to give the object compound (14, R'
=1-1soqumohnyl Rl= isopropyl, R} R® ‘- methyl; 25.4 g, 89%). Tlus compound was
used in the next step without any purification.
[234] . 'HNMR (400 MHz, CD(Cl ) 9.10-8.92 (0, 1H), 8. 52 (m, 1H), 7 .86-7.13 (m, 4H),
4.77 (m, 11—1),454—»434(113,2}1),3 95 (:%d J =18.0 Hz, 1H), 3.75 (2d, 1= 18.4 Hz, 1H),
3.35-3.16 (2d, 6H), 2.78 (2dd, ] = 16.0,4.4 Hz 1H), 2.54 (m, 1H), 2. 39 (m, 1H), 2.35
(s, 1H), 1.06 (m, 6H) | |
[233)  Example2 |
[236] = (45,59)-5-fluoromethyl-5-hydroxy-4-({[(S R
)-5~isopropyl-3-(1~1soqmnohnyl)-4,5-hlhydrms-isoxazolyl]carbanyl}annno)-z-dxhy
drofuranone (1, R * =1-isoquinolinyl, ‘R = isopropyD
{2371 17.0 g (36.9 mmol) of the compound obtained from the above Preparanon Example
6 (14, R'=1-isoquinolinyl, R = isopr;jyl R’, R’ = methyl) and 6.6 mL (110 mmol) of
acetic acid were dissolved in 123 mL (*738 mmol) of 6 N hydmchlonc acid aqueous
solution, and stirred for about 4 hours. \The inner temperature of the reaction mixture
was adjusted to 0°C, and 150 mL of & yl acetate was added thereto. 220 L (660
mmol) of 3 N sodium hydroxide aqueous solution was slowly added to adjust the pH to
about 3, The organic layer was separaﬁed and the aqueous layer was extracted with
150 mL x 2 of ethyl acetate. The coml#med organic phase was washed with 100 mL of
brine, and concentrated under reduceq pressure. The residue was diluted with 50 mL of
toluene, and concentrated again undeq‘ reduced pressure to give a mixture of the
compounds of formula (15) and fonnula (16) (R'=1-isoquinolinyl, R = isopropyl)
(15.4 g, quantitative yield, chemical punty 87.0%). :
[238] ' H NMR (500 MHz, DMSO-d6): ‘8 99 (i, 1H), 8.65 (m, 1H), 8.19-7.78 (im, 4H),
5.15 (m, 1.5H), 4. 77 (m, 1H), 4.42 (m, 0.5H),3.91 (24,1 =17.6 Hz, 1H), 3.74 (m, 1H),
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[239]

[242

[245]
[246]
(247}

2.99 (m, 0.2H), 2.82 (m, 1H), 2.63 (m, 0.8H), 2.33 (m, 1H), 0.97 (m, 6H)

To 146 mL. of toluene was added 14.6 g (35.2 mmol) of the mixture of the
compounds of formula (15) and formula (16) (er-l-isoquinolinyl, R*= isopropyl)
(chemical purity: 87.0%), and the mixture was heated up to 100°C to dissolve it
completely. Then, 14 mg of seed of the object compound (1, R'=1-isoquinolinyl, R® =
isopropyl) was added thereto, the temperature was slowly lowered to 20°C, and the
reaction mixture was stirred to produce solid. 0.25 mL (1.8 mmol) of diisopropylamine
was added thereto, and stirred at 20°C for about 2 weeks, to confirm that the ratio
between the compound of formula (15) and the compound of formula (16) ®'
=1'-ist:)quinolinyl,R2 = isopropyl) is 92.8:7.2 by HPLC. The reaction mixture was con-
centrated under reduced pressure to remove toluene, 88 mL of ethyl acetate was added
thereto, and the mixture was heated up to 65°C to dissolve it completely. Then, 88 mL.
of normal hexane was added thereto, and the temperature was slowly lowered and
stirred at about 20°C for 2 days. The resulting solid was filtered, and washed with a
mixed solution of 15 mL of ethyl acetate and 15 ml of normal hexane. After drying the
solid with nitrogen, the object compound, a white solid (1, R'=1-isoquinolinyl, R* =
isopropyl), was obtained in 54.7% of yieid from the compound of formula (2) (8.0 g,
chemical purity 98.6%).

Solid NMR data of the crystalline form was obtained by using VACP MAS
(variable amplitude cross bolarization magic angle spinning) at 9 kH spinping rate.

' H NMR (CDCIB): 9.02 (bs, 1H), 8.54 (d, J = 5.5 Hz, 1H), 7.85 (d, ] = 7.95 Hz,
1H), 7.70 (m, 3H), 7.60 (bs, 1H), 4.86 (bs, 1H), 4.2-5.2 (bs, 2H), 4.05 (b, ] = 19.0 Hz,
1H), 3.78 (b, J = 19.0 Hz, 1H), 2.7-3.1 (bm, 2H), 2.40 (m, 1H). 1.08 (dd, J = 6.7, 4.9
Hz, 6H) '

® CNMR (CDCIS): 173.8, 172.4, 160.2, 147.6, 141.7, 136.8, 130.7, 129.0, 127 .4,
127.3, 126.8, 122.9, 92.3, 82.7 (d, § = 215 Hz), 48.9 (b), 44.6, 34.4, 33.9, 17.7, 16.3

" C NMR (solid): 176.4, 171.8, 160.3, 150.2, 139.5, 137.5, 132.3 (2C), 127.7 (3C),
123.0, 104.3, 94.1, 86.4, 48.8, 42.9, 32.7 (2C), 19.6, 15.4

Mass (BSI): 416.14 (M+1)

- 2 ’ | \
[l =+3-2(¢=1.0, acetonitrile)

Experimental Example 1

Stability Test

As shown in Fig. 2, as a result of the stability test on the amorphous form and
crystalline form of the compound of formula (1) (R1=1—isoquinolinyl, R*= isopropyl ),
it was observed that 50% of the amorphous formn was destroyed after 28 days under
severe condition (60°C), but the quantitative amount of the crystalline form was not

25
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decreased at all under the same condition t60°C) even after 28 days. Therefore, it
should be understood that the crystalline fbnn has better stability than the amorphous
form enough to be used for the composme}n of inhibitor or therapeutic agent.

[248] !
[249] Experimental Example 2
[250] Treatment eﬁ'ect on LPS-induced aquute hepatitis in mlce

[251] aration o ~ ‘ .

[252] Male Balb/c mice (6 weeks, Charles liiver Laboratory, Osaka , Japan ) were bred
up at 22 °C under 55% of relative humidity, with changing night/day per 12 hours.
Feed and water were supplied without limit. LPS (lipopolysaccharide) and D-
galactosannne were dissolved in the conJentraﬂons of 0.4 mg/ml. and 280 mg/mL re-
spectively, in pyrogen-free saline, and mixed i in the ratio of 1:1. The solution was
injected into the mice in the amount of 5 . Immediately after the injection of LPS
and D-galactosamine, vehicle wherein th{ test compound is dissolved (a mixture

consisting of PEG400 : ethanol : Tween80 in 15 { 7.5 ; 2.5 is 1/5 diluted with saline) or

vehicle alone was injected to the test animal. Blood samples were obtained from the

mice hearts 8 hours after the drug injectiém.

[253] |

[255] Blood plasma ALT actmty of the bl#)od samples obtamed in the Step 1 was

- measured by using ALT assay kit (Asan‘phannaceuucal company) according to the
manufacturer's protocol. It was observeq that administration of LPS and D-
galactosamine rapidly increased ALT achvrcy in blood plasma, and the test matenal
inhibited such increased enzymatic acmﬁty in a dose-dependent manner. Based on
these results, ED value for each test métenal was calculated by usmg Prism software

, (GraphPad Co.). }
[256] |
[257) Experimental Example 3 | ‘
[258] ‘Treatment effect on Fas antlbodyiinduced acute hepatitis in mice

[259] Male Balb/c mice (6 weeks, Charle% River Laboratory, Osaka , Japan ) were bred

- up at 22°C under 55% of relative hmmdmty, with changing night/day per 12 hours. Feed
and water were supplied without Limit. Fas antibody was dissolved in the concentration
of 30 ug/ml. in pyrogen-free saline, and the solution was injected into the mice in the
amount of 5 mli/kg. Immediately after mjecuon of Fas antibody, vehicle wherein the
test compound is dissolved (a mixture qusmnng of PEG400 : ethanol : Tween80 in 15

: 7.5 : 2.5 is 1/5 diluted with saline) or vehlcle alone was injected to the test aniimal.

Blood samples were obtained from the m.xce hearts 8 hours after the drug injection. ED
© value for the obtained blood sample was calculated by using the above test method.
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[260]
[261]
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[263]
[264]
[263]

The following Table 1 shows the pharmacological effect test results in acute hepatitis
model according to administration route of the compound of formula (1) obtained from
the above Examples 2 and 3.

Table 1
EDsy 95%
" Modet 1 Administration route 7
' (mg/kg) confidence interval (mg/kg)
Intravenous .
0.015 0.002~0.111
LPS/D-GIn administration
Oral administration | 002 ~ 0.003~0.118
Intravenous
0.003 0.001~0.006
Fas antibody administration
Oral administration 0.018 0.013~0.026
INDUSTRIAL APPLICABILITY

_The isoxazoline derivative having cyclic carboxylic acid hemiketal of formula (1)
according to the present invention has excellent caspase inhibitory activity and
excellent stability. In addition, the process according to the present invention produces
only one diastereoisomer of high purity by using crystallization-induced dynamic
transformation. Further, if amine derivative having ketal according to the present
invention is used as intermediate, a person skilled in the art can easily prepare the
isoxazoline derivative having cyclic carboxylic acid hemiketal without additional pu-
rification. ‘

2
3y
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Claims
1. A compound of formula (1):
N—O g = HO
1 N |
R O
o =

0

- (D

wherein

R’ is alkyl or aryl, and

R’ is alkyl.

2. The compound of claim 1, wherein

R’ is isoquinolinyl, quinolinyl or n&phthyl, and

R’ is methyl, ethyl, propyl or butyl.

3. The éompound of claim 2, wherein

R' is isoquinolinyl, and R® is isopro:pyl.

4. A process for preparing a compojund of formula (1), comprsing:

(a) activating a compound of formula (2), then reacting it with a compound of
formula (4) to produce a compound of formula (13);

(b) hydrolyzing the compound of formula (13) to produce a compound of
formula (14);

(c) deprotecting the compound of formula (14); and

(d) carrying out crystallization-induced dynamic transformation;

N—-0

4)

==
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—0 3 3
| RZ H RO OR
1 N\ﬁ/l:
R
0] 4
'COZR
(13)
N—0 Y -
| R’f H RO OR
Mk Nf@r.-
R
0
COZH
(14) o

(1)

wherein,

R' is alkyl or aryl,

R is alkyl,

R® and R® are each alkyl, or

R’ and R” together with oxygen atom to which they are attached form
heterdcycle, and

R is alkyl.

5. The process of claim 4, wherein

R' is isoquinolinyl, quinolinyl or naphthyl,

R’ is methyl, ethyl, propyl or butyl,

R’ and R” are cach methyl, ethyl or propyl, ot

R’ and R® together with oxygen atom to which they are attached form dioxolane
or dioxane, and |

R* is methyl, ethyl, propyl or butyl.

6. The process of claim 4 or 5, wherein the compound of formula (2) in the step
(a) is activated by an activation reagent selected from the group consisting of
oxalyl chloride, trimethylacetyl chioride, phosphoryl tri-chloride and thionyl
chloride.
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7. The process of claim 4 or 5, wherein the reaction in the step (a) is carried out
in the presence of base selected from the group consisting of triethylamine,
tri(n-butyl)amine, diisopropylethylaimiue, pyridine, 4-dimethylaminopyridine and
4~(4-methyl-piperidine-1-yl)-pyridine.

8. The process of claim 4 or 5, wherein the hydrolysis in the step (b} is carried
out in the presence of base selectedffrom the group consisting of lithium
hydroxide, sodium hydroxide, potassium hydroxide and calcium hydroxide.
9.The process of claim 4 or 5, wherein the deprotection reaction in the step (c) is
carried out in the presence of acid afelected from the group consisting of -hy-
drochloric acid, sulfuric acid and trifluoroacetic acid.

10. The process of claim 4 or 5, whetein the deprotection reaction in the step (c)
is carried out in the preéence or absence of solvent selected from
dichloromethane or chloroform. |

11. The process of claim 4 or 5, wherein the crystallization-induced dynamic
transformation reaction in the step (d) is carried out by addmg the compound of
formula (1) as seed.

12. The process of claim 11, wherein the crystallization-induced dynamic trans-
formation reaction in the step (d) 13 carried out in the presence of seed and a
catalytic amount of base.

13. The process of claim 12, wherein the base is an amine selected from the
group consisting of triethylamine, tri(n-butyl)amine, diisopropylethylamine, di-
isopropylamine, pyridine, 4—d1methy1a1mnopyndme,

4-(4-methyl-piperidine-1 —yl)—pyndme, optically active 1-phenyletheylamine, and
optically active 1-naphthylethylamine.

14. The process of claim 13, wherein the amine is used in an amount of 0.001 to
1.0 equivalent to the compound of formula (14).

15. A compound of formula (4):

RO OR'
HN. X F

4

COR
“)
wherein
R’ and R” are each alkyl, or

R’ and R together with oxygen atom to which they are attached form
heterocycle, and

4B
(©



27

WO 2006/090997 PCT/KR2006/000576

[26]

[27]

[28]

{291

[30]

(31]

(32]

Ris alkyl

16. The compound of ¢laim 135, whq!rem

R’ and R® each are methyl, ethyl or propyl or

R’ and R’ together with oxygen atom to which they are attached form dioxolane
or dioxane, and |

R* is methyl, ethyl, propyl or butyl.

17. A process for preparing a compound of formula (4), comprising:

(a) protecting and deprotecting a compound of formula 9 to produce a compound
of formula (10);

(b) carrying out carbon-carbon coupling reaction of the compound of formula
(10) to produce a compound of formula (11);

(c) reacting the compound of formula (11) with benzyl amine, and reducmg itto
produce a compound of formula (12); and

(d) hydrogenating the compound of formula (12);

N/
X

®)

RO OR'

e

(10)

RO OR’

b

4
RO,C
(11

RO OR
BnHN

j_%u
n

COR

(12)
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wherein

R’ and R® each are alkyl, or

R’ and R® together with oxygen atom to which they are attached form
heterocycle, and

R'is alkyl.

18. The process of claim 17,

wherein R® and R” each are methyl, ethyl or propyl, or

R’ and R together with oxygen atom to which they are attached form dioxolane
or dioxune, and

R’ is methyl, ethyl, propyl or butyl.

19. The process of claim 17 or 18, wherein the protection reaction in the step (a)
is carried out by using nixnethylonlfxofonnate or triethylorthoformate.

20. The process of claim 17 or 18, wherein the deprotection reaction in the step
(a) is carried out in the presence of base selected from sodium hydroxide,
potassium hydroxide, sodium carbonate and sodium hydrogen carbonate.

21. The process of claim 17 or 18, wherein the reaction in the step (b) is cared
out by using ethylchloroformate or methylchloroformate.

22. The process of claim 21, wherein the reaction in the step (b) is carried out in
the presence of base selected from n-butyllithium, lithiumdiisopropylamine or
lithiumhexamethyldisilazide.

23. The process of claim 17 or 18, wherein the reduction reaction in the step (¢)
is carried out by using acetic acid and sedium borohydride.

24. The process of claim 17 or 18, jwherein the reaction in the step (d) is carried
out in the presence of metal catalyst.

25. The process of claim 24, wherein the metal catalyst is palladium family
catalyst or raney nicke] family catalyst.

26. A pharmaceutical composition ffor treating inflammation or preventing
apoptosis, comprising the compouhd of formula (1) according to claim 1 and
pharmaceutical acceptable carriers. '

27. The pharmaceutical composition of claim 26, wherein the composition is
used for dementia, cerebral stroke, brain impairment due to AIDS, diabetes,

%)



[45]

[46]

[47]
[48]

[49]

(501

(51

24%=

29

WO 2006/090997 PCT/KR2006/000576 qz

gastric ulcer, cerebral injury by hepatitis virus, hepatic diseases by hepatitis
virus, acute hepatitié, fulminant hepatic failure, hepatocirrhosis, sepsis, organ
transplantation rejection, rheumatoid arthritis, or cardiac cell necrosis due to
ischemic cardiac diseases.

28. The compound of claim 3, wherein the compound is a crystalline form
showing the following X-ray diffraction pattern:

D (X) Relative strength(1/1,) 26 Angle
9.665 : 0.555 9.15
7.284 0.397 12.15
5.825 0.260 15.21
5.563 0.228 15.93
5.372 ' - 0.302 16.5
4.840 1.000 18.33
4.695 - . 0.477 . 18.9
4.341 0.454 20.46
3.663 © 0.230 243
3.414 © 0.219 26.1

29. A method for treating inflammation or preventing apoptosis in a subject,
comprising administering a therapeutically effective amount of the compound of
formula (1) according to claim 1 to the subject.

30. The method of claim 29, wherein the method is used for dementia, cerebral
stroke, brain impairment due to AIDS, diabetes, gastric ulcer, cerebral injury by
hepatitis virus, hepatic diseases by hepatitis virus, acute hepatitis, fulminant
hepatic failure, hepatocirrhosis, sepsis, organ transplantation rejection,
rheumatoid arthritis, or cardiac cell necrosis due to ischemic cardiac diseases.
31. A use of the compound of formula (1) according to claim 1 for the
manufacture of a medicament for treating inflammation or preventing apoptosis.
32. The use of claim 31, wherein the medicament is used for dementia, cerebral
stroke, brain impairment due to AIDS, diabetes, gastric ulcer, cerebral injury by
hepatitis virus, hepatic diseases by hepatitis virus, acute hepatitis, fulminant
hepatic failure, hepatocirrhosis, sepsis, organ transplantation rejection,
theumatoid arthritis, or cardiac cell necrosis due to ischemic cardiac diseases.
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§_Qiesente invencién )se refiere a un derivado de

que tiene una parte hemlcetal de acido

ddco ciclico para usar como un inhibidor de caspasa,
i
|

”*ocedimiehto para prepararlo, a una composicidn

“1b1r la actividad de la caspasa, regulando de este

Entre los finhibidores de la caspasa, se
’

.5e el inhibidor 1r#ever81ble muestra una actividad

:bicién més efectiVa, ya que inactiva en forma

. Los 81gulentesJ compuestos son conocmdos Ccomo

IDN-1965 } MX-1013

s por la admlnlstra01on. de los compuestos arriba
dos, ge encuentraﬁ artritis reumat01de, enfermedad

huesped,

“nal inflamatoria, anfermedad de injerto vs.

 re' las enfermeda?es gue pueden ser tratadas O
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gepsis, [¢gstecartritis, -osteoporosis, leucemia mielogénica

aguda yﬁi,rénica, menihgitis éalpingitis, shock séptico,
colangi@ﬁ;q .colitis, encefalitis,' endocarditis,
glomeruﬁ?fefritis, hepatitis], miocérditis, pancreatitis,
diabeta%% }l1itus Tipo I, esclerosis miiltiple, enfermedad de
uAlzheimé%{*enfermedad,de Parkinson, hepatocirrosis, etc.
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4- oxopém#an01co del inhibidor de caspasa,
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/;e reaccidén 1 (Reves
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la cas
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resultado, desc

gue tiene
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una

Canbay,
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1 engulfment of apoptotic‘bodies

:7'3 death ligand and éytOklne expression. Canbay, A.,

., Werneburg, N., Grambihler, A.,

otro lado, para la‘parte de dcido 3-amino-5-fluoro-

se conoce en el
eparacién tal como el siguiente

z y col., Tetrahedron Lett. 1994,
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“CoztBu CoztBu

presentes inventores han continuado estudiando un

y que puede ser usado como un inhibidor efectivo de

to para su preparaéién.

que el derivado de

parte hemicetal de &cido

,co ciclico de acu

inducida por criptalizacidn,

erdo con la presente invencidn
2 buena actividad de inhibicién de caspasa, y puede

yarado con alta pureza usando la transformacién

para ¢ompletar la



b

presentig;invencién.

Asi]/ un objeto de la presente invencién es proveer un

de la siguiente férmula (1) con la estructura de

compuaﬁm
isoxaz@  pa y partes hemicetal de &cido carboxilico cicliéo,
y un 'i£70 procedimiento para la preparacién efectiva del

Jmismo. -

Oﬂ%@{ objeto de la presente invencién es proveer un
deriva@@gamina de la siguiente férmula (4), un intermediario
para éﬁ‘ compuesto de la siguiente fOrmula (1) v un
procéd@ﬁ%ento para prepararlo. '

Ougﬁrobjeto de la presente invencidn es proveer una
'composﬁéﬁén~farmacéutica para tratar la inflamacidn o evitar
la apoﬁédsis, que compfende el compuesto de la siguiente

L) y vehiculos farmacéuticamente aceptables.

%® objeto de la presente invencién es proveer un

ara tratar la inflamacidén o evitar la apoptosis en
un pagiente, gque comprende administrar wuna cantidad

terapé@g camente efectiva del compuesto de la siguiente

objeto de la presente invencién es proveer un uso

uesto de la egiguiente fbérmula (1) para la

objeto de 1a.'pre$ente invencién es proveer una

: istalind del compuesto de la siguiente férmula (1)

e
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> buena estabilidad,l

. La'fig. 1 es un espectro de diffaccién de rayos X de la

istalina del compuesto de férmula (1) (R* =

fig. 2 es'ﬁn gréficb que muestra los resultados de
de estabilidad de| la forma cristalina y la forma
al compuesto de f6r$ula (1) (R* = isoquinolinilo, R?
pilo) de acuerdo con la presente invencidn.

os términos importantes usados en la preseﬁte
_ pueden ser definidos como sigue:

Eﬁ@ias férmulas y los esqnemaé de reaccidn usados en la
| invencién alquilo se refiére al grupo alquilo
i-rrami‘f:'q.c':atcio que consiste en»i a 8 &tomos de carbono

po. cicloalquilo que consiste en 3 a 10 atomos de

¢mds, arilo incluye todo el grupo aromdtico, el grupo
fomético y derivados parcialmente reducidos del mismo.
'"f\po aromatico se refiere a,hidrocarburos insaturados
de 5 & ﬁs miembros en uné farmé-ciélica simple o fusionada y
upo heterbarométiCO'Se refiere a grupos aromaticos
ignen 1 a 5 heteroétOmos seleccionados entre el grupo
‘ ufre y nitrégeno.

régenos: de dicho alquilo y dicho

los por otros substituyentes. Los




hidroxi:

sulfoxi ;]

)

8| presente invencidn
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de. substituYentes seleccionables incluyen acilo,

rboalcoxi, carboxi, carboxiamino, ciano, halo,
. | . : ’

nitro, tiol, alquilo, cicloalquilo, alcoxi, ariloxi,
ﬁgﬁanido, etc. |

|
' se refiere a un derivado de

:6n de rayos X:

lina que tiene una parte hemicetal de scido

%iguiente férmula (1) para usar
|
5
|
|
\

o M

- preferentemente,

le es isoquinolinilo y R?® es

|
ﬂérmula

|
gopropilo puede existir como una

.~ compuesto de (I) en donde R' es
linilo y R® es i

, | , . ; S
ristalina que presenta el siguiente modelo de
. ‘) . .



k& (13) ;

wistalizacidn.

|
Concentracién Angulo 20
' relativa (I/Io) o
0,555 | 9,15
0,397 NN 12,15
0,260 15,21
0,228 15,93
0,302 ; _1e,5
1,000 18,33
0,477 . 18,9
0,454 _ 20,46
0,230 24,3
q 219 ' 26,1

is, la presente | invencidn se - refiere a un

iento para preparar;el compuesto de férmula (1), que
|

(3

‘activar un compuegtg de la siguiente férmula (2),

!

cerlo reaccionar con un compuesto. de la siguiente

.. (4) para produci# un compuesto de 1la siguiente
\

| .
‘hidrolizar el compuesto de la siguiente formula

fdtra. producir un co@puesto de la siguiente foérmula

|
B
\

§i) desproteger el c%mpuesto de la siguiente férmula

¢d) llevar a cabo 11 transformacidén dindmica inducida

£y



duilo o arilo,

mn heterociclo, y
R* es dluilo.
ferentemente:
ilo, etilo, propil

§

j

#

Ry R

B

pvada a cabo en la p

el grupo que

®lson cada uno metilo,
Junto con el &tomo

' dioxolano o dioxano,

ido del compuesto dé

consiste

.12

R?* es alguilo, |
R® y R'*on cada uno alquiloL o
R? |

g . l . ,
'y'Rﬁgjunto con el &tomo [de oxigeno al cual estan unidos

|
i
i
|

i
!
i
i
|

pquinolinilo, gquinoliinilo o naftilo,

0 o butilo,
etilo o propilo, o
de oxigeno al cual estén unidos

Yy

o o bﬁtilo.

paso del procepimiento de preparacidén arriba

férmula (1) puede ser descripto
igue:' |

de 'activacién para activar al
el paso (a) arriba mencionado es
onado entre el grupo que consiste
10£uro de trimetilacetilo, tri-
uro de tionilo.

‘que la reaccién en el paso (a)
resencia de una base seleccionada
tri(n;

en trietilamina,




tetraﬂﬁ_&_'

Pox

férmuﬁgf
3,0 edﬁj

5 |
llevaﬁ%i
el‘grqﬁk

es preferible

.{4) en el paso (a)

valentes al compuest

13

etilamina, piridina, 4-
metil-piperidina-1-il)-piridina,
se use en una cantidad de 1,0 a

to de férmula (2).

que la reaccidn en el paso (a)

ada a cabo en unoj o masg solventes seleccionados
\

entreﬁ@ﬁ grupo que consiste en diclorometano, cloroformo,
rofurano, dimetoxietiano, dioxano y acetato de etilo.

otro lado, es p#eferible que el compuesto de

se use en una cantidad de 1,0 a

o de férmula (2).

preferible que la

anhidie,

hidrélisis en el paso (b) sea

'a cabo en presencia de una base seleccionada entre
) que consiste en hidréxido de litio (preferentemente

.0 monohidrato cristalino), hidréxido de sodio,

6xido de potasio e hidréxido de calcio, y también es

Adgmas, es preferible

tible que la base sea

bphnol

grupo gue consiste
tetrahidrofur

atano, '») en un

nado entre el grupo

ano,

usada en una cantidad de 0,1 a

ivalentes al compue%to de férmula (13).

que la reaccidén en el paso (b)

gvada a cabo en uno o mds solventes seleccionados

en metanol, etanol, n-propancl,

dimetoxietano, dioxano

del

Y

solvente .  mixto solvente

arriba mencionado y-agua.

Q_préferible que la reaccién de desproteccidn en el
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“ﬁdo

disminuye.

entre

el

lizacién en el paso

el compuesto de

peridina-1-il) -piridina,

grupo

14

sea llevada a cabo en: presencia de un 4&cido

que consiste en. 4&cido

co, acido sulfdrico y écido trifluorcacético, y es
ible gque el acido sea usado en una cantidad de 0,1 a

ffvalentes al compuesto de formula (14).

cabo en presencia o ausencia de

ﬂgte seleccionado entre diclorometano o cloroformo.

L&'l reaccién de transformacién dindmica inducida por

(d) puede sger llevada a cabo

férmula (1) como un germen, ©

4a cabo en presencia de un germen y una cantidad

donde la base es preferéntemente

‘una afdna seleccionada entre el grupo que consiste en

)amina, diisopropiletilamina,

pilamina, piridina, 4-dimetilaminopiridina, 4-(4-
= : \

1-feniletilamina

(d) es preferible usar dicha amina en una

s preferible usar

il de amina usada es

?ide 0,001 a 1,0 equivalentes al cdmpuesto de férmula

0,03 a 0,5 equivalentes. Si la.

demasiado pequefia, la velocidad

de reawlcidén es mis lenta, y i la cantidad es demasiado

| .
el rendimiento del compuesto de férmula (1)




grupo

El

diclordme

proced@if

‘acuerdo:

p de férmula (13).

" cabo en uno o mas

e consiste en tol

tano, acetonitrilo

de rea@%ién 2.

adkividad Ooptica es

éster-hidrolizado

ento para preparar

ron la presente inve
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s, es preferible qﬁe la reaccién de transformacidn

;inducida por cristalizacidn en el _péso (d) sea

solventes seleccionados entre el

ueno, benceno, diclorobenceno,

tetrahiﬁgpfurano, dimetoxietano, dioxano, acetato de etilo,

metil t-butiléter y dietiléter.

!

dontinuacién se explicard con mayores detalles el

el compuesto de férmula (1) de

ncidn, con referencia al Esquema

{derivado de isoxazolina de férmula (2) que tiene

pfeparado de acuerdo con el
1la PCT/KR2004/002060 presentada
él presente solicitante, y luego
de férmula (4) para producir el
Luego, el compuesto de férmula

para producir el compuesto de

(14) y la reaccién de desproteccidn de la parte

L. compuesto de férmula (14) es llevada a cabo para

(15)

una mezcla de los| compuestos de férmula y
(16), que es transformada efectivamente en -el
6 de férmula (1)) por cristalizacién dindmica
particular, si la mezcla de los compuestos de

(15) 'y"férmula (16) - se disuelve en un solvente



16

orgénico, y el germen del compuesto de férmula (1) se agrega
a la solucién, s6lo el compuesto 'de férmula (15) en la
mezcla es transformado en el compuesto de férmula (1) a ser

aislado como un sdlido.

Esquema de reaccidn 2

3 3 : 3 3
B P N e o
o cor ° Neop'
2 ) Y
0 4 ' 0 &
ot _ SO, S
e R : +
" BTN © €O,
coH COH " H

en donde:

R es algquilo o arilo,

R? es alquilo,

R> v R'® son cada uno alquilé, o

R® y R'? junto con el étomo;deZOXigeno al cual est&n unidos

forman un heterociclo, y | '

R* es alquilo. ?
Ademas, si la mezcla ie los compuestos de f£érmula (15)

'y férmula (16) es tratada cbn una cantidad catalitica de una

50
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bage junto con un germen, émbos, el compueéto de fdérmula
le) y el compuesto de férmﬁla (16) son transformados en el
compuesto de férmula (1), fpara pfoducir el compuesto de
3). El compuesto de férmula (15) se encuentra en equilibrio
con el compuesto de férﬁulai(lG) debido a la base presente
en solucidén. Ademés, el compuesto de férmula (15) se
encuentra en equilibrio con los compuestos de férmula (17) y

formula (1), y el compuestoide férmula (16) se encuentra en

Entre estos, el compuesto @e férmula (;) que tiene buenas
propiedades de cristalizacién: precipita selectivamente, vy
| asi el equilibrio de todés los compuestos se mueve al
compuesto de férmula (1), d@ndo de este modo selectivamente
sblo el compuesto de férmul% (1) con alto rendimiento de la

mezcla de los compuestos defférmula (15) y f6rmula (16).

Esquema de reaccidn 3 .

agto

ara

equilibrio con los compuest&s de férmula (18) y férmula (19).

férmula (1) con un rendimiento més alto (Esqguema de reaccidn



iepre foérmula

f;ijunto con el &tomo

. heterociclo, y

ferentemente:
[@on cada uno metilo
junto con el &tomo
in dioxolano o dioxa
BAS ,

la presente

miento para preparar

proteger 'y desp
(9)
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@

de oxigeno al cual estén unidos

;, etilo o propilo, o
de oxigeno al cual est&n unidos

no, y

f?;tilo, etilo, propilo o butilo.

invencién se refiere a un

}el compuesto de férmula (4), que

roteger a un compuesto de la

para producir un compuesto de la

una = reaccién de acoplamiento

e férmula (11);

el compuesto de férmula (11) con
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dioxolano o dioxano, |y

¢, etilo, propilo olbutilo.
Ppr¥ocedimiento arriba lmencionado para preparar el

i

paso (a), es préfefible que el compuesto de
férmula ?QQ) sea protegido usando. trimetilortoformato o
trietiloffoformato, y 1la reaccién de desproteccién es

llevada ajcabo en presencia de una base seleccionada entre

hidréxi@@jde sodio, hidrdxido de potasio, carbonato de sodio,
e hidrégﬁfo carbonato de sodi#. Ademas, es preferible que la
.basge en%i“ reaccién de deépr%teccién arriba mencionada sea
qéada e&’ ¥ ;

a cantidad de 1,0 a 2,0 eQuivalentes al compuesto
de férmila |

(9).

 ,E$, es preferible que la reaccién de proteccidén en
:t)tsea llevado a cabo en solvente metanol o etanoi,
aocidn de desprotecéién sea llevada a cabé en une o
tes seleccionados entre el grupo que consiste en
tanol, diclorometano, cloroformo y agua.

s, es preferible que la reaccidén en el paso (b)

a cabo  |usando etilcloroformato o

geleccionada
entre %”ﬁ—butillitio, diiﬁopropilamina de litio o
hexamet%ﬁhisilazida de litioA Y la base sea usada en 6,5 a
3,0 eqﬁ glentes al compueéto de férmula (10), -y dicho
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mato o metilclorofﬁrmato sea usada en 0,5 a 3,0
al éompuesto de fé&mula (10) .

es preferible que%1a reaccién en el béso (b)

. i s . v
a cabo en un soyvente seleccionado entre el

bnisiste en tetrahidrpfurano, etil éter y metil-t-

|
|
|
|

erible que la reac#ién de reduccién-én~él paso
ada a cabo usando é#ido acético y borohidruro de
dicho borohidrufo 4e.sqdio se use en.l,o a 5,0

al compuesto de #6rmula (11), y dicho &cido

se en 1,0 a 20,0 équivalentes al compuesto de

.es preferible que @icha bencilamina en el paéo

en 1,0 a 10,0 equivalentes al compuesto de

|
l
» |

es preferible quella reaccidn en el péso (c)
a cabo en presgnci% 0 ausencia de uhvédlvente
,entre‘acetato'de e%ilo, tetrahidrofurand, etil
-t-butiléter, y puéda ser llevadé a cabo coho

'de un solo recipiente, si se desea.

ferible que la reapcién en el paso (d) sea
bo en presencia de Qn catalizador de metal, més

e un catalizador de la familia del paladio o

dor de la familﬂa del niguel de Raney.

e, el catalizador}de la familia del

|
|

.paladio




Raney, sog

sea lle
entre el
_ipopropa

acetatbiwm

=~

rendlmlam?

igre en carbono,

ntidad de 0,01

que tienﬁﬁl a 20% en peso de un catalizador de la familia

\ifé (Pd) o de un catalizador de la familia del
inganey_que tiene 1% en peso o mis de niquel de
nrtado en un vehiculo seleccionado entre el grupo

silice y allmina, puede ser usado

a 10% en pesc basado en su

-~ metdlico con resp#cto. al compuesto de foérmula

es preferible que la reaccidn en el paso (d)

a a cabo en uno ¢ més solventes seleccionados

rupo que consiste eh metanol, etanol, n-propanol,

1, tetrahldrofurano, dimetoxietano, dioxano,

etilo vy dlclorometqno.
#Wife, es preferible qué la reaccién de hidrogenacidn

(d) sea llevada a cabo a una temperatura de 0 a

presentes 1nventores han desarrollado un nuevo

ento para preparar el compuesto de formula (4), un

‘?%rlo para el compueéto de férmula (1), con mayor

o, como se 11ustra en el siguiente Esquema de

wireac¢i6n 4

£7



n cada uno alqullo, o
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”‘nto con el atomo de oxigeno al cual estan unidos

I

Orman-gﬁxheteroc1clo,'y

f’s, la presente anvenc16n se refiere ‘a una

la apo .
“arribagfﬁ%finida 4 'vehiculo$ farmacéuticamente aceptables,
especiﬁiiamente una composicién farﬁacéutica para tratar
demencia, accidente cerebro%ascular, dafio cerebral debido a
SIDA, ;@vabetes, Glcera géﬁtrica, lesidén cerebral por el
la hepatitis, enférmedades hepaticas por el virﬁs
hepatocifrbsis,;sepsis, rechazo del transplante
dé 6r§%fos, artritis reumaﬂoidé, o necrosis de las células
cardi%ﬁka debido a enfermed@des cardiacas isquémicas.
| v s, la presente 1hvenczén se refiere a un método

:

atar la 1nflamac10p o ev1tar la apoptosis en un
tie , que comprende administrar una cantidad
. D . L )

terap@yticamente eﬁectiva_ﬁel'compuesto de la foérmula (1)

arribgtdefinida al paciente, especificamente un método para

tratax demencia, accidenté cerebrovascular, dafio cerebral

debl@@ ‘a SIDA, dlabetes,Eﬁlcera géstrica, lesién cerebral

de 1ayféfpatitis, hepatitié aguda,-iinsuficiencia hepética '
S , S 1

por && virus de la hepatlnls, enfermedades hepaticas por el



‘la hepatitis,

ansplaﬁgf
s célﬁiﬂ

de O6rganos, artri

fncia,
{@IDA, diabetes, dlc
4us de la hepatitis,
hepatitis,

ihfulminante,, hepatoc
cardiacas

i ﬁ puesto de férmula
lpuede ser formulado
e farmacéutica  de

3/ e mezcla una cant

pi1 a ser preparada.

hepatitié aguda,

accidente ¢

hepatitis

Y

insuficiencia

fulminante, hepatocirrosis, sepsis, rechazo del

tis reumatoide, o necrosis de

g cardiacas debido a enfermedades cardiacas

neidn se refiere al uso del
)

para tratar la inflamacién o

arriba definida para 1la
icamente un medicamento para
erebrovascular, dafio cerebral
era gastrica, lesidén cerebral

enfermedades hepaticas por el

aguda, insuficiencia

irrosis, sepsis, rechazo del

¢ de Organos, artritis reumatoide, o necrosis de

debido

a enfermedades cardiacas
(1) de acuerdo con la presente
en varias formas farmacéuticas

acuerdo con la presente
idad efectiva del compuesto de
armacéuticamente aceptable que

de formas dependiendo de 1la



El mpuesto de' £6rmula (1) puede  ser formulado como
o _ | S
una inyeetrién parenteral, o juna preparacidén percutdnea u

oral d¢ ndiendo de su g&opésito de aplicacidén. Es

=
de ”dos&ﬁSgacién unitaria para mayor facilidad de la

adminisﬁ#%cién y uniformidad ﬁe‘ia‘dosificacién.
Pa%ﬁ: la preparacién oﬁal, gse puede usar cualquier

YehiculﬁQfarmacéutico usual{ Por ejemplo, agua, glicoles,

aceites, jalcoholes y similares pueden ser usados para los
: Lol . o ‘ ; .

preparades liquidos orales tales como suspensiones, jarabes,

slixive |'y soluciones; o  almidones, asziicares, caolin,

ties, ligantes, agentes desintegrantes y similares

usados para preparados sélidos tales como polvos,

cépsulas y compriﬁidos. Debido a la facilidad de
stracidén, los comprimidos y capsulas Sop las formas
d  de dosificacién méas ventajosas. . También es
te que los comprim%dos y- pildoras sean formulados
@arado con recubrim&ento entérico.

él preparado paredteral, se usa generalmente agua
como el vehiculo, Eaunqué también se pueden usar
i?redientes como ahxiliares de solubilidad. Las
eg, por ejemplo, lqé suspensionesg acuosas u oleosas
adas para inyeccﬂén, pueden ser preparadas de
con el procedimiéﬁto conocido usando un égente

dispergsnte adecuado, un agente humectante, o un agente de

Y
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|

|

|
Los solventes que se pueden usar para preparar
incluyen agua, ﬁluldo de Ringer y solucidn
He NaCl, v el aceite fijador esterilizado también
psado convehientemente como el solvente o medio de
Cualquier aceiﬁe fijador no estimulante
mono-' y di~g1icéridbs,'puede ser usado para este

También se puede usar un &cido graso tal como el

ii¢o para las inyecciones.

o preparado‘percutéﬁeo, el VéhiCU10 puede incluir

que aumenta la penetra01on y/o un agente

‘adecuado, comblnada opcionalmente con aditivos

‘gue no tienen una irritacién de la piel

i

Eiva.

Dichos aditivos pueden facilitar la

adion a través de la piel y/o pueden ayudar a la

de una composicién deseada. Estog preparados

\son administrados de diversas maneras, por ej.

co@o un p&rche trangdérmico, uMa aplicacién en el sitio, ©

un

oA
pad
kg
admi

la

riente

unguenhw“
Cuan&m

3pos;t0$

de pes@;

lividuaiﬁ

: }
, !
el compuesto de| se

(1)

administrado preferentemente
x

una cantidad que obcila entre 0,1 y 100 mg por

foérmula usa para

Qlinicos, es al

arporal por dia. La dosis diaria total puede ser

, de una sola vez O En varias veces. Sin embargo,

dle administracidén qspe01f1ca para un paciente

|
. | - )
uede variar con el| compuesto especifico usado,




s

i

srporal, el sexo, la condicién higiénica, o la
jad . de excrecién, la relacién de mezclado del
talles con referencia ‘a los siguientes Ejemplos,

eig, l'alcance de la presente invencién. no deberia

rge como siendo limitado de este modo de ninguna

oTro-4 »trimetilsilariil—B—butin—z-ona (9)

:Lsolv:Leron 49,1 g ' (499 mmoles) de trimetilsilil
en 250 ‘ml de tﬁtrahidrofurano anhidro, vy la
”,fr:a interior se baqo a aprox. -55°C y luego se
. 210 ml (525 mmble;S) de 2,5 M n-Buli en n-hexano
‘aprox. 25 minuto;s manteniendo la temperatura
- porx debajo de —3d°c. Después de agitar durante
) minutos, se agregéron 52,9 g (499 mmoles) de etil
_tato a la mezcla de reaccién durante 5 minutos
ido la temperatura u.nterlor por debajo de -25°C, y
agregaron 74,4 gJ (524 mmoles) de BF;.0Bt a la
jrante 15 minutos marﬁtenlendo la temperatura interior
“hasta -65°C. Despues de finalizar la adlclén, la
.e reaccidén se agltﬁo a 20°C durante 2 horas y se

Dn a la misma 250 ml de solucién acuosa de cloruro de




férmula
1H.
8,26 (s

29

‘10% para fihalizarjla'reaccién. La capa orgénica
y la capa acuosa se}extrajo con 200 ml de acetato

La fase orgénica cdmbinada se lavé con 250 ml de

e concentrd bajo presidn reducida. El residuo se
f

Y

(67,3 g, 85%) com@ un aceite claro.

3o vacio a 10 mbar 68°C para dar el compuesto de

=
=

(500 MHz, CDCl3)f 4,90 (d, J 47,1 Hz, 2H),

(125 MHz, CDCly): 181,0 (d, J = 21,5 Hz), 104,0,

(4, J = 187 Hz).

lo de preparacién 2

3,3-dimetoxi-1-butino (10, R?, R'> = metilo)

}{ durante aprox.

bolocaron 33,6 g (316 mmoles) de ortoformato de

(31,5 mmoles) de p- TsOHZEhO junto con

.y 6,0 g

'fi;ghnmnlés) del compgesto de férmula (9) obtenldo a

'1:Ejemplo de prepana01on 1 en 260 ml de metanol y

on a temperatura de reflujo (temperatura interior

6 Horas La mezcla de reaccidn se

5 bajo presidn redu¢1da para retirar aprox. 130 ml

ite y se dlluyo con 260 ml de cloruro de metlleno

acuosa se extrajd usando 130 ml de cloruro de

La capa organlca 'comblnada se concentro bajo

reduc1da dar

para 4-fluoro-3,3-dimetoxi~1-
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imetilg Yilbutino (59,0. g, 92%) como un intermediario, un
:Hﬁprecursor del combuesto objetivo (10). Este

ge usd en la reaccién siguiente sin purificacidén

¢ (500 MHz, CDCls): 4,38 (4, J = 47,1 Hz, 2H),
/ ), 0,20 (s, 9H). ‘

Se ,&ﬁgolvieron 59,0 g (?89 mmoles) de 4-fluoro-3,3-
r girimetilsililbutino} un compuesto precursor del
wbjetivo (10) obtenido mAs arriba, én 280 ml de
‘metileno, se tratarbn con 59 mg (0,183 . mmoles) de
‘tetra-n-butil amonio y 347 ml (347 mmoles) de una
uosa de hidréxido de godio 1N, y se agitd durante
?;@ras. La capa orgénica se separd y la capa acuosa
'ﬁkﬁ‘ con 110 ml de &1oruro de metileno. La capa

combinada se lavd &on 110 ml de salmuera y se

concentrﬁ;,bajo presidn ,red@cida para dar el compuesto
o jetivdf?(lo, R}, R® = '%Etilo;' 40,9 g, rendimiento
cuantitdgﬁvo)., Este compues%o se usdé en la reaccién
siguienﬁﬁ‘sin purificacién uléerior.

1

e

H NMR q@@a MHz, CDCli): 4,42 (d, J = 47,1 Hz, 2H), 3,42 (g,

H), 2,64|(s, 1H).

i

25 MHz, CDCls): 96,1 (d, J = 20,3 Hz), 82,9 (d, J
|

smplo de preparacién 3j

11 5-fluoro-4,4-dimetoxi-2-pentinoato (11, R®, R'3 =

Py
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"m et:l.lo)

Una%@%luc;én de 40,9 g (405 mmoles) de diisopropilamina

ﬁ&ﬂe tetrahidrofurano se enfrié a 0°C y se agregaron

112 g (405 mmoles) de 2,5 M n-BulLi en n-hexano
rox. 1 hora nmnteniendo la temperatura interior

i

@ de 14°C. La n@zc;b de reaccién se agitd a 0°C
|

suelto en 160 ml dé tetrahldrofurano se agregd a
tde reaccidén durantq aprox. 2 horas manteniendo la
y. La interior por debajo de -40°C y 1luego se
fﬁ;a la misma 60,4 g k557 mmoles) de c¢loroformato de
‘wnte' aprox. 1 ho#a manteniendo la temperatura
‘\Lyéor debajo de ~40°C; y luego la mezcla de reaccidn
'gﬁfa 0°C durante aprd#. 2 horas. Se agregaron 250 ml
¢lucién acuosa de &loruro de amonioc al 10% a la
reaccidén para fi%alizar la reaccidén y la capa
‘fﬁjse separd. La capa Lcuosa'se extrajo con 100 ml de

% '.- [ - x . -
@-wde etilo y la capa organica combinada se lavd con

 ”f‘salmuera y se conc%ntré bajo presién reducida para
;;ﬁmpuesto objetivo c%udo (11, R*, R® = metilo, R* =
,0 g rendimiento c%ltulado 70%) . Este compuesto se
5 reaccidn siguiéntqsin purificacién ulterior.

2 (500 MHz, CDCls): 4,45 (d, J = 46,5 Hz, 2H), 4,25 (q,
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t2| 2H), 3,43 (s, 6H), 1,31 (t, J = 7,3 Hz, 3H).

Ejemlo de preparacién 4

3*(bencilamino)—Shfluoro~4,4—dimetoxipentanoato

= metilo, R* = etilo)

éolvieron.'ae g (431 mmoles) de compuesto crudo

;1 Ejemplo de prepaqacién'B arriba mencionado (11,

5C durante aprox. 1 hora, y se diluyd con 450 ml
-butil éter. Nuevamente, la temperatura de la
reac016n se ajusto a 0°C, se agregaron 33 g (873
i_we NaBH, a la mecha de reaccién y luego se
259 g (4320 mmoles) de &4cido acético a la misma
{prox. 30 minutos. La mezcla de reaccién se mantuvo

se agregaron lenta@ente 880 ml (2640 mmoles) de
ih. horas. La capa ¢rgan1ca se separo y la capa
amonio al 10%, % luego se agregaron a la misma
h-separé, se lavo cwn 400 ml de metil-t-butil eter,

. 10N y se extrajo con 700 ml x 2 de n@t11—t~butll

éapa' orgénica coﬁbinada ge lavd con 400 ml de




£ 15,6,

‘se concentr6 bajoﬁpresién reducida para dar el

R3‘= met;l.lo,_R4

bjetivo [12, R?, etilo; 60,0 g,

;el compuesto de formula (10)1. EstechmpueSto se

eaccidn siguiente smn purificacidén ulterlor

(400 MHz, CDCl;): W,35~7,21 (m, 5H), 4,53 (244,

0,4 Hz, 2H), 4,13 {q, J = 7,2 Hz, 2H), 3,80 (24,

|

2H), 3,53 (dd, J = 8,4, 4,0 Hz, 1H), 3,30 (s,

|
3H), 2,79 (4d, J = 15,6, 3,6 Hz, 1H), 2,40

8,0, 1,6 Hz, 1H), 1,25 (t, J = 7,2 Hz, 3H).

.*amino~5—fluor0n4,4~dimetoxipentanoato (4, R®, R®

Se |
btenldof

3’ R‘3
% sobrq;

ilerd & b

lavé cogh

metilo%5

K lsolv1eron 18,3 g

fq ftllo,
cabo k&

le 50 pﬁgﬁ

B¢ etilo) |

|
‘)
i

(58 5 mwmoles) del compuesto

el Ejemplo de preparac16n 4 arriba men01onado (12,
R4

-
=

etllo) en 180 ml de etanol y se 1llevd

desbencilacidn usando un catalizador de paladio al

 arbon activado (5% ?d/c) a la presidn de hidrégeno

:durante aprox. 4 horas. La mezcla de reaccidn se

ﬁravés de 5,0 g de ina almohadilla de Cellite y se

90 ml de etanol y(el filtrado se concentro bajo

presidn;z

o)'.

98%

I

%-uC1da para dar el\compuesto objetlvo (4,

[T

Eef

(q,

12,8 g,

en compuesto se u$o en el paso siguiente sin

A1 |

(500 MHz, CDCl;) (2dd, J 10,4 .Hz,

: 4,53 = 46,5,

H),

i
|

i
i

J = 7,3 Hz, 2 3,57 (dd, J = 11,0, 1,9 Hz,



i gster del acido S—Fygoro—B—[((R)—S-isogrogjl—B-(l—

1inil) -4,5-dihidro-isoxazol-5-carbonil) -amino] -4, 4~

}%ntanoico‘ (13, RY = 1-isoquinolinilo, R?® =

, R}, R® = metilo, R* = etilo)

lisolvieron 15,5 g (E4}5 mmoles) de &cido (5R)-5-
?3»(l~isoquinolinil)}4,5—dihidro—5~isoxazol

’(2, R? =~1jisoqu&nolinilo, R?* = igopropilo) en
»C1orur6 de n@tiieﬁé, ge ajustd la temperatura a
’fo se agregaron 7,15m1 (81,7 mmoleé) de cloruro de
ﬁ? 0,2 ml (2,6 mﬁoles) de DMF manteniendo la

i

ra interior por debajo de .12°C. La mezcla de
se agitdé a 20°C durante aprox. 2 horas y se

, bajo presién reducida. La mezcla de reaccibén se
en 150 ml de cloruro de metileno, la temperatura se

0°C, se agregd trietilamina y luego se agregd

é_ una solucién de 12,8 g (57,4 mmoles) del

. obtenido del Ejemplo 1 (4, R’, R> = metilo, R* =

‘ (
30 ml de cloruro/de metileno durante 20 minutos.

- de reaccidn se agﬁté a 25°C durante 1,5 horas, se

_ | |

una solucién mixta de 120 ml de una solucidn de

. carbonato de sodio acuoso al 10% y 60 ml de una
| _

!
|




‘aguosa de hidréxido de sodio 1N para terminar la

6.7 L& capa orgdnica se separd y la capa acuosa se

150 ml x 3 de d?loruro de metileno. La capa

puesto objetivo (13, R' = l-isoguinolinilo, R?® =

'isopropiﬁwﬂvR3, R® = metilo, 34.etilo; 30,1 g, rendimiento
| ﬂ yo) . Este compuestogse usd en el paso siguiente
sin puriﬁﬁJa¢i6n. i
'H' NMR (%@} MHz, CDCl): 9,12%(q, 1H), 8,53 (m, 1H), 7,85-
ah), 4,80 (m, 1H), 4J54-4,é4 (m, 2H), 4,14 (g, J =
i%&, 3,99 (24, J = 1814 Hz, 1H), 3,81 (m, 1H), 3,78

/6 Hz, 1H), 3,33 (d, 3H), 3,20 (d, 3H), 2,75 (m,

iz, 1,5H), 1,07 (m, 6H), 0,97 (t, J = 7,4 Hz, 1,5H).

1 x.‘,'a‘

R

Aci@§b5~fluor0m3—[((R)fsfisopropil~3w(l—isoquinolinil)~

4,

'“ fisoxazo1f5FCaernil)*amino]"4r4'dim9t°Xi_

joy: ”H‘(14, R! = 1-isoguinolinilo, R? = isopropilo, R?,

[,

7f@solvieron 30,1 :g_ (61,6 mmoles) del compuesto

‘obtenido}ﬁFl Ejemplo de preparacidén 5 arriba mencionado- (13,

R} = 1-igéguinolinilo, R? = isopropilo, R?, R'® = metilo, R* =

etilo)'jaﬁto con 7,76 g (185 mmoles). de hidréxido de litio

i !
monohidréty, en un solvente mixto de 168 ml de
tetrahid#@furano y 42 ml de agua, y 8se agité a aprox. 40°C




36,

durante 4 jporas. La mezcla de reaccién se concentrd bajo
presidn fucida para remover el tetrahidrofurano en el
solvente, ©ge agregaron 180 ml de una solucidn acuosa de

'sodio iN, vy 1a meﬁcla se lavévcén 120 ml x 2 de
capa acuosa se acﬂdificé con 66 ml de solucidén
ido clorhidrico 6N, y se extrajo con 150 ml x 3
T‘Q;de metileno, vy lag capa orgénica combinada se
};;ajo presidn redu%ida para dar el compuesto

44, R' = 1-isoquinolinilo, R?* = isopropilo, R3, R’
q 1

p5,4 g, 89%). Este;compuesto gse usd en el paso
n purificacién. '
ME (400 MHz, CDCls): 9,10-8,92 (m, 1H), 8,52 (m,

<¥,13 (m, 4H), 4,77 (m, 1H), 4,54-4,34 (m, 2H),

3,095 (2d, ] = 8,0 Hz, 1H), 3,75 (2d, J = 18,4 Hz, 1H), 3,35-
3,[16 ff&n); 2,78 (2dd, J = 16,0,»4,4 Hz, 1H), 2,54 (m,
1H) , ‘Qﬁm, 1H), 2,35 (s, 1H), 1,06 (m, 6H).
pllo 2
:, r}w5—fluorometil—ﬁfhidrgxi¥4-({[(SR)—S—iseropil-
3w(1—isoJﬂ5nolinil)44,5—dihidro=5—isoxazolil]carbonil}—
et ) _

' ino)—24ﬁ?hidrofuranona  (:l._,'f{R»l = 1l-isoquinolinilo, R? =

g§plvieron 17;0. g ﬂ36;9 mmoles) del compuesto
}1 Ejemplo de'prepar#cién 6 arriba mencionado (14,
inolinilo, R? = iéOpropilo, R}, R = metilo) vy

mmoles) de &acido dcético en 123 ml (738 mmoles)




de

¢ducion acuosa de dcido clorhidrico 6N y se agitd

durante aﬁkwx. 4 horas. La temperatura interior de la mezcla
i i

R se ajustd a 0°C y $e agfegaron 150 ml de acetato
agregaron lentamemte 220 ml (660 mmoles) de una
guosa de hldroxldo dF sodio 3N para ajustar el pH

aprox.ﬁ%} La capa orgédnica se separd y la capa acuosa se

ge con?

1—1soqmwnollnllo, R* = 1sopropllo) (15,4 g, rendimiento

cuantltamifo, pureza quimica: 87 0%) .

d
(

qMi
d

(500 MHz, DMSO- d6) 8,99 (m, 1H), 8,65 (m, 1H),
19'7r7$ﬂ-_£j-,;<-m, 4H), 5,15 (m, 1,5H), 4,77 (m, 1H), 4,42 (m,
5H), 35",{“1 (2d, 7 = 17,6 qu 1H), 3,74 (m, 1H), 2,99 . (m

32 (m, 1H), 2,63 (m,iO,BH), 2,33 (m, 1H), 0,97 (m,

6H) . ) |

A_l@é'ml de tolueno se #gregaron 14,6 g (35,2 mmoles)
> la maﬁﬁla de los compuesto% de férmula (15) y de fdrmula
16) (ﬂ?~?= 1—isoquinolinild, R?* = isopropilo) (pureza

ui ica:ﬁf@? 0%) vy 1la mezcﬂa ge calentd a 100°C para

1solveﬂ13 completamente Lueéo ge agregaron 14 mg de germen
1 comgu sto objetivo (1, rRl = 1l-isoguinolinilo, R? =

sopropmlm); la temperatura se digminuy® lentamente a 20°C,

B8
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y la me@m a de reacclon se aglté para produ01r s6lido. Se

(1,8 mmoles) de dllsopropllamlna Yy se

bajo pw idn reduc1da para ratlrar el tolueno, se agregaron

0°C durante 2‘diaa.fE1 sbdlido resultante se filtrd y
se 1a@®f¢0n una solucidn mi#ta de 15 ml de acetato de etilo

Yy 15{%\"de hexano normal. Después de secar el sdlido con

nitrégesio, se obtuvo el com@uesto objetivo, un sélido blanco

(1, = 1l-isoquinolinilo, R® = isopropilo) con un
rendm jento de 54,7% del compuesto de formula (2) (8,0 g,
pureﬁm\qulmlca 98,6%) .

as datogs NMR de solldos de la forma crlstallna ‘se

xron usando VACP MAS (rotacién en é&ngulo mégico de

de mnokacidn de 9 kH.

% NMR (CDC13): 9,02 (bs, 1H), 8,54 (d, J = 5,5 Hz, 1H),
7,85 {(d, J = 7,95 Hz, 1H), 7,70 (m, 3H), 7,60 (bs, 1H), 4,86

4,2-5,2 (bs, 2H), 4,05 (b, J = 19,0 Hz, 1H), 3,78

19,0 Hz, 1H), 2,7-3,1 {(bm, 2H), 2,40 (m, 1H), 1,08




. 6H) .

173,8, 172,4, 160,2, 147,6, 141,7,

129,0, 127,4, 127,3, 126,8, 122,9, 92,3, 82,7

J = g1 Hz), 48,9 (b), 44,6, 34,4, 33,9, 17,7, 16,3.
MMR (sélido): 176,4, 171,8, 160,3, 150,2, 139,5,
187,5, 1 f,3'<20)[ 127,7'(3q),"123,o, 104,3, 94,1, 86,4,
;'} 32,7 (20), 19,6, i5,4.' |
(BSI): 416,14 (M+1) |

! |
= + 3,2 (c = 1,0, ?cetonitrilo).

Ejgmplo experimental 1 f
prugha de estabilidad
SN .
Coliy se muestra en la ‘Fig 2, como resultado de la

ruebag}} estabilidad con respecto a la forma amorfa y la

orma Qm stallna del compuesto de £6rmula (1) (1, R = 1-

‘x-

? R® = 1sopropulo), se observé que .el 50% de
la' fo‘rw_ amorfa 'se destruyo después de 28 dias bajo
condlcx@aES severas (60°QC) p@ro la cantidad cuantltatlva de

la for@g crlstallna no dlsml?uyo bajo las mismas condiciones

(60°C)ff§ﬁn después de 28 dfias. Por 1lo tanto, deberia

entend& Be que la forma crustallna tiene mejor estabilidad

que lagngrma amorfa, suflplente para ser usada para la
compos&wién del inhibidor o‘el agente terapéutico.

Uﬁ‘-lo experimental 2

f‘cto del ctratamiento sobre la hepatitis aguda

induc-@m por LPS en ratones

¥
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Pasghﬁ Preparacién de lafmuestra de sangre
Se a{iaron ratones Balb/c nachos (6 semanas, Charles

fﬂaratory, Osaka, Japén) hasta 22°C bajo 55% de

uminisﬁ);ron alimentos vy agﬁa sin limite. Se disolvieron
mnpollsacarldos) y D~galactosamina en las
iones de 0,4 mg/ml y 280 mg/ml, respectivamente,

ﬁéﬂ salina libre de | plrogenos, Yy se mezclé en una

Tweensﬁﬁen 15:7,5:2,5 diluida 1/5 con solucidn salina) o
' Se obtuviaﬁon muestras  de sangre de los

' de los ratones 8 horas después de la inyeccidén de

“umidié'la actividad ALT de las muestras de plasuma
. obtenldas en el Paso 1 usando el kit de ensayo ALT
a farmaceutlca Asan@ de acuerdo con el protocolo del
flte, Se observd qu& la administracién. de LPS y D-
:ﬁp»amlna aumentd rapﬂdamente la actividad ALT en el

“ganguinec y el materlal de prueba inhibid esa

;&Iativa con cambio noche/dia de 12 horas. Se
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activida@@%nzimética aumentada;en una manera dependiente de
1a dosisf‘.‘;n En base a estos resultados, el wvalor DEs, para

cada mategial de prueba se dalculé usando software Prism
S IS | : :

(GraphPad £0.) .

gio experimental 3

!

del tratamientof sobre la hepatitis aguda

I

suministizgron alimentos y agua sin limite. Se disolvié un

;ﬁg Fas en la concentracién de 30 pg/ml en solucidn

PEG400 i jetanol : Tween 80 en 15:7,5:2,5 se diluyé 1/5 con
b o

golucidn palina) o vehiculo sflo, se inyectd en el animal de
B !

prueba. Sg obtuvieron muestras de sangre de los corazones de

s 8 horas después &e la inyeccidén de la droga. El
égé para la muestra he sangre obtenida se calculd
Asandoggj“método de prueba %rriba mencionado. La siguiente
Tabla ii;muestra los resultbdos de la prueba del efecto

farmacd&T ico en el modelo dé hepatitis aguda de acuerdo con

la via .de administracién del compuesto de férmula (1)




42

obtenido @g los Ejemplos 2 y 3 arriba mencionados.
| A Tabla 1
‘{Mgdelo 1%5 Via - de bEW (mg/kg) 95% intervalo
' administracidén| ' de confianza
| , - (mg/kg)
' s Administracién|0,015 - 0,002-0,111
LES/D~-Glny. | endovenosa j
' N Administracién|0, 02 0,003-0,118
e oral , | _
fi‘. Administracidn|0, 003 - 10,001-0,006
Anticuerpe; Fas | endovenosa j .
' sk Administracién|D, 018 ' 0,013-0,026
oral f . ’

flad industrial |

vado de isoxazolin% que tiene hemicetal de &cido
» ciclico‘-de férmﬁla (1) de acueido con la
nvencién tiene uni actividad inhibidora de la
tCelente y estabilidad excelente. Ademds, el
ito de acuerdo conéla presente invencidn produce
diastereoisdmero ; de alta pureza  usando
ién dinémica inducida por cristalizacién. Ademas,
vado amina gque tﬁene cetal de acuerdo con la
vvenCién se usa comb intermediario, un'experto en
de preparar facilmente el derivado de isoxazolina
- hemicetal de écﬁdo carboxilico ciciico sin

n adicional.
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. REIVINDICACIONES

.';ﬁ compuasto de férmula (1) :

iinclinilo, quinoliqilo o naftilo, y
lo, etilo, propilo,q butilo.

 El compuesto deiacéérdb con la reivindicacién 2,
ado porgue: j |

gquinolinilo y R? es isopropilo.

{un procedimiento pﬁré_ preparar un compuesto de

1), caracterizado porgque ¢omprende:

) jactivar un-compueStb:de_férmula (2), luego hacerlo

con un'compuésto ée-férmula (4) para producir un
‘de férmula (13);

 hidr0lizar el cd@puesto de férmula (13)  para
'f5ﬁn compuesto de'férﬁula (14);'

”V.desproteger el:¢omﬁuesto de férmula (14), vy




rizado porque:
inolinilo, quinolin#lo o naftilo,
RY es metilo, etilo, propilo o |butilo,

cada uno metilo, eﬁilo o propilo, o

o, etilo, propilo o butilo.

21 procedimiento de acuerdo con la reivindicacidén

o 5, dafacterizadoc porque el compuesto de férmula (2) en
i o f '

' . | . oz
.fa) es activado por un reactivo de activacidn

‘cloruro de trim%tilacetilo, tri-cloruro de
cloruro de tionilé.

331 précedimiento de! acuerdo con la reivindicacién
g@racterizado porque ia reaccién en el paso (a) es
cabo en presencia @e una base seleccionada entre

5 jgque consiste en trietilamina, tri(m-butil)amina,

to con el atomo de oxigeno al cual estan unidos .
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'1soprogi$et11amlna, plrldlna, 4- dlmetllaminoplrldlna y 4-

'-metllﬁﬁmperldlnawl-ll)aplrlglna.

1 procedimiento defacuerdo-con.la reivindicacién
cterizado porque lé hidrélisis en el paso (b) es
icabo en presencma &e una base seleccionada entre
1_e consiste en hldrox1do de litio, hidréxido de
iréxido de potasio elhldrox1do de calcio.

_wl procedimiento de acuerdo con la reivindicacidn
racterizado porque Ma reaccién de desproteccidén en
‘F) es llevada a c%bo en presencia de un &cido
ido entre el grﬁpo que consiste en &cido
; &cido sulfirico V dcido trifluorcacético.

;ffEl procedimiento d? acuerdo con 1a reivindicacién
'racterizado porgue }a reaccién de desproteccidn en
@) es llevada a cab%~en presencia o ausencia de un

3

: ;
gleccionado entre diclorometano o cloroformo.

-

‘El procedimiento d? acuerds con la reivindicacién

#aracterizado porque la reac01én de transformac1on

inducida por cristalizacién en el paso (d) es
|
[

. cabo agregando el ?ompuesto de férmula (1) como un

|

1 Bl procedimiento de acuerdo con la reivindicacidn

“};cterizado porque la reaccién de transformacidn
‘inducida por cristalizacién en el paso (d) es

a cabo en presencia de un germen y una cantidad

i
I
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cataliticis ide base.

procedimiento de acuerdo con la reivindicacidn
fririzado porgque la base es una amina seleccionada
i?ggrupo gue consiste en trietilamina, tri(n-
J;g; diisopropiletilamina, diisopropilamina,-

|4-dimetilaminopiridina, 4-(4-metil-piperidina-1-

a, 1-feniletilaminb Spticamente activa y 1-
Bmina Spticamente aciiVa.

El procedimiento deﬁacuerdo con la reivindicacién
jgfrizado porque la aﬁina ge ﬁsa en una cantidad de
;}gé eguivalente al compueéto de foérmula (14).

15{ffﬂn,compuesto de £érmula (4) :

3 3
RO OR'

ilo.
El compuesto de acuerdo con la reivindicacidn 15,

Lzado porque:
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y R'? junto con el dtomo de oxigeno al cual estan unidos
forman un dioxolano o dioxano,'y
R es metilo, etilo, propilo o7butil§.
17. Un procedimiento para preparar un compuesto de
formula (4), caracterizado porque comprende:
(a) - proteger y desproteger.a un compuééto de férmula 9
ara producir un conmpuesto de f£érmula (10);

(b) llevar a cabo una reaccién de acoplamiento
arbono-carbonoc del compuesto;de‘férmula (10) para producir
n compuesto de férmula (11);

(¢) hacer reaccionar el compuesto de f£érmula (11) con

bencilamina, y reducirlo para producir un compuesto de

Srmula (12); vy

(d)  hidrogenar el compuesto de férmula (12);

o
4 F)
o =
/fT‘
)
RO OR
F
z

(10)



selecciof

17 o 18,

llevada & @abo usando_etilclo#Oformato o metilcloroformato.

]

1,
levada

- butlll 

B

P

17 o 18"'

paso

car@ﬁ&arizado porque la reaccién en el paso

23 .

borohldﬁﬂro de sodio.
244"

17 o 1&[wcaracterizado.porqu¢ la reaccidén en el paso (d) es

a entre hidréxido-db sodio, hidréxido de potasio,

de sodio e hidrbégeno carbonato de sodio.

Bl procedimiento de acuerdo con la reivindicacién

saracterizado porque la reaccién en el paso (b) es

El procedimiento de acuerdo con la reivindicacién

(b) es

‘cabo en presencia de una base seleccionada entre

io, diisopropiiamina de litio o}

lexamet%lglsllaZLda de litio.:

Bl procedlmlento de acuerdo con la reivindicacidn

faracterlzado porgue la reaccién de reduccién en el

es llevada a cabo dcido acético

uséndo y

' Bl procedimiento de acuerdo con la reivindicacidén
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abo en presencia de un catalizador metélico.

1 procedimiento de acuerdo con la reivindicacidn
ﬁJ;rizado “porque el ;catalizador ‘metdlico es un
.de la familia del éaladio o un catalizador de la
| niquel de Raney.

na composicién farmacéutica para tratar la
o ‘evitar la apoptosis, caracterizada porgque
el compuesto de férmuia (1) de acuerdo con la
_ién 1 y wvehiculos férmacéuticamente aceptabies.

. ' La composicién farmacéutica de acuerdo con la

ién 26, caracterizéda porque la composicidén se
emencia, accidente»qerébrovaacular, dafio cerebral
IDA,‘diabeteé,“ﬁlcérabgéStrica,'lesién cerebral
?Qia de la h@paﬁit@s,@énfermedades hepaticas por el
de ] 1a hepatitis, h@éatitis aguda, insuficiencia
‘ulminante, hepatochrrésis, sepgis, rechazo de
- i

de érganos, artritis reumatoide, o necrosis de

¢ cardiacas debido a enfermedades cardiacas

. Bl compuesto de acuerdo con la reivindicacién 3,
caracterjgado porque el cgmpqesto es una forma cristalina

que muesgda el siguiente modelo de difraccién de rayos X:
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- Concentracién Angulo 20
“relativa (I/Ig) .
0,555 9,15
0,357 12,15
0,260 15,21
0,228 15,93
0,302 16,5
1,000 . 18,33

0,477 18,9 -
0,454 20,46
0,230 24,3.
0,219 . 26,1

'29,./jUn método para tratar la inflamacién o evitar la

poptosi§  en un.'paciente, 'éaracterizado porgue comprende

}a:r una cantidad ferapéuticamente efectiva  del
ompues@é;de férmula (1) de écuerdo con la reivindicacidn 1
ﬁgfte. ! |

I m método de acuerdo con la reivindicacién 29,
caract%ffgado porque el método se usa para demencia,
accide#@f‘ cerebrovascular, :daﬁo cerebral debido a SIDA,

- Olcera gastrlca, lesién cerebral por el virus de

hepatitis aguda, insuficiencia hepatica
fulmin@;ﬁe, hepatocirrosis,  sepsis, rechazo de transplante

de 6rgﬁnoa, artritis reumaﬂoide, o necrosgis de las células

kf;@tls, enfermedades hepatlcas por el virus de la
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32. El wuso de acuerdo con la  reivindicacién 31,
caracterizado porque el n@diéamento se usa para demencia,
accidente cerebrovascular, dafio cerebral debido a SIDA,
iabetes, Glcera géstrica, lesidn cerebral por el virus de
a hepatitis, enfermedades hepaticas por el virﬁsv de la
epatitis, hepatitis aguda, -insuficiencia hepética
ulminante, hepatocirrosis,réepsis, rechazo de transplante
e O6rganos, artritis reumatoide, o necrosis de las células

ardiacas debido a enfermedades cardiacas isquémicas.




PATENT COOPERATION TREATY ‘ C? ?
INTERNATIONAL SEARCH REPORT
" (PCT Article 18 and Rules 43 and 44)

/ . ' PCT/KR2006/000576 * '

Replants o septs i efrace FOR FURTHER | see Form PCT/ISA/220

PCO6001-LG ACTION ) . as well as, where applicable, item § below.
International appl cation No International filing date (day/mqnth/year) : (Earliest) Priority Date (day/monthivear)
PCT/KZRZ 06/000576 21 FEBRUARY 2006 (21.02.2006) - | 26 FEBRUARY 2005 (26.02.2005)
Applicant i

LGLIFES }IEN CESLTD. etal

to Artwle 18. A opy is being transmitted to the International Burean.

This international search report consmts of a total of 4 sheets.

This International search report has been prepared by this Intematxonal Sea:chmg Authority and is transmitted to the applicant according
1 is also accompanied by a copy of each prior art document cited in this reporL

1. Basis of the report
8. With egard to the language, the international search was camed out on the basis of :

the international application in the language in which it was filed

a translation of the international application iato » Which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

ith regard to any nucleotide and/or amino acid seqience disclosed in the international application, see Box No. L

ertain claims were fbund unsearchable (See Box No. II}

3 D nity of invention is lacking (8¢e Box No. Iif)

4, With regard fo the title,

the text is approved as submitted by the applicant,
the text has been established by this Authority to read as follows: '

5.  Withjregard to the abstract,

the text is approved as submitted by the applicant. .
' the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
" may, within one month from the date of mailing of this international search report, submit comuments to this Authority,

regarg to the drawings,

e figure of the drawings to be pubhshcd with the abstract is Figure No,
Dassuggestedby the applicant. R .
D because the applicant failed to suggest a ﬁgure ‘ .
D because this figure better characterizes fhc invention. : :

none of the figure is to be published with dw abstract ‘ »

Form PCT/ISA/210 (first sheet) (April 2005)



TERNATIONAL SEARCH REPORT. International application No. -
: . ' PCT/KR2006/000576

Box No. II Obsejvations where certain claims were found unsearchable (Continuation of ipem 2 of first sheet)

This intémational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nps.: 29, 30
. because they relate to subject matter not required to be searched by this Authority, namely:
Claims (29 and 30 pertain to methods for the treatment of the human body by therapy thus relate to a subject matter which this

International Searching Authority is not required, under Article 17(2)(a)(i) of the PCT and Rule 39.1(iv) of the Regulations
under PCT, to search. ' ‘

2. Claims Nos.: , . : .
becauss they relate to parts of the international application that do not comply with the prescribed requiremients to such an
extent that no meaningful international search can be carried out, specifically:

3, D Claifns Qs
" becausq they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where naity of invention is lacking (Continuition of item 3 of first sheet)

Searching Authority found multiple inventions in this international application, as follows:

1. D As afl required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims. ‘ . o

2. [ ] As alit searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of aty additional fee. : ‘ ‘ ' ‘

3. D As hly some of the required additional search fees were timely paid by the applicant, this international search report covers
only thoss claims for which fees were paid, specifically claims Nos.:

4, D Nog required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest E] The additional search fees were accoimnpanied by the applicant's protest and, where applicable, the
‘ payment of a protest fee. . ‘
D The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation. '
No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)



" INTERNATIONAL SEARCH REPORT

international application No.
PCT/KR2006/000576

A CLASSIFICATION OF SUBJECT MATTER
Co7D 413/12(2 06. 01)t

According to Interpational Patent Classification (IPC) or to both national classxﬁcatxon and [PC

B. FIELDS BEARCHED

IPC 8 A61K

Minimum decum itation searched (classxﬁcatmn system followed by cIassnﬁcanon symbots)

KOREAN PA

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
TENTS AND APPLICATIONS FOR INVENTIONS SINCE 1975

CAS(ONLINE), MEDLINE, DELPHION

Electronic data base congulted during the intertnational search (name of data base and, where pracﬁcahl_e, search terms used)

C DOCUMEFNTS CONSIDERED TO BE RELEVANT

Sée the whole document

Inferleukin-1beta Convering Enzyme, J. Org. Chem., Vol, 57, pp 7309-7314 (1992)

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 01/21600 Al (LG CHEM CAL LTD:) 29 MAR 2001 1-14, 26-28, 31, 32
. See the whole document
A KR 1999-79i67 A (LG CHEMICAL LTD.) 05 NOV 1999 1-14, 26-28,31, 32
See the whole document
A Lewis Acid Coordinated Nitrile Oxide and Nitrile Imine 1,3-Dipoles. syn- Selective ’ 1-14, 26-28, 31, 32
Cycloadditions to 2-(1-HydroxyalkyDacrylates, Bull. Chem. Soc. Jpa., Vol. 66,
PP 2685-2693 (1993)
See the whole document
A Synthesis of a Peptidyl Difluoro Ketone Beaxiﬁg the Aspartic Acid Side Chain: An Inhibitor of | 15-25

D Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited docurnents:
“A"  document defining the general state of the art which is not considered

to be of particular relevance
"E" earlier application of patent but pubhshed on ot after the international
filing dat

"L"  document which may throw doubts on priority clalm(s) or which is
cited to gstablish the publication’ date of citation or other
special reason (as specified)
“Q" document referring to an oral disclosure, use, exhibition or other
means
“P" docum tpubhshed prior to the intermational filing date but later
than the jpriority date claimed

“T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X* documeént of particular relevance; the claimed invention camnot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y* document of particular relevance; the claimed invention cannot be

* - considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent famdy

Date of the actual completion of the international search

26 MAY 2006 (26.05.2006)

Date of mailing of the intemational scarch report

26 MAY 2006 (26.05.2006)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
920 Dunsan-dong, $eo-gu, Daejeon 302-7OI
Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer
BAIK, Kyong UP

Telephone No.  82-42-481-5412

Form PCT/I$A/210 (second sheet) (April 2005)




Lo | ) | o | - PCT/KR2006/000576 (k@'\’

PATENT COOPERATION TREATY

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

{Chapter II of the Patent- Cooperation Treaty)
(PCT Artcle 36 and Rule 70)

Applicant's or agent's file reference - ' ' _ .
. TRTE See Form PCT/IPEA/416
PCO001-LG. | FOR FURTHER ACTION A

International application No. International filing date(day/month/yéar) - | Priority date (day/monthiyear)
PCT/KR2006/000576 | 21 FEBRUARY 2006 (21.02.2006) | 26 FEBRUARY 2005 (26.02.2005)
International Patent Classiﬁcatipn (IPC) or national classification and IPC ‘

CO7D 413/12(2006.01)i

Applicant

LG LIFE JCI,ENCES LTD. etal

1. This report is the international preliminary examination report, established by thxs International Prehmmary Examining
Authori y under Article 35 and transmitted to the applicant according to Article 36.

2. This REPORT consists of a total of 5 . sheets, mcluding this cover sheet.
3. This re port is also accompanied by ANNEXES, comprising: ‘
a D {sent to the applicant and to the International Bureau) a total of - sheets, as follows:

sheets of the description, claims and/or drawings which have been amended and are the basis for this report

and/or sheets containing rectifications authorized bly this Authority (see Rule 70.16 and Section 607 of the
Administrative Instructions).

sheets which supersede earlier sheets, but which this Authority counsiders contain an amendment that goes
beyond the disclosure in the international apphcatmn as filed, as indicated in item 4 of Box No. I and the
Supplemental Box.
b. El (sent to the International Bureau on[y) a total of (indicate type and number of electronic carrier(s)) ,
containing a sequence listing and/or tables related thereto, in electronic form only, as indicated in the Supplemental
Jjox relating to Sequence Listing (see Section 802 of the Administrative Instructions).

4. This report contains indications relating to the following items:
{| [BoxNo.I  Basis of the report

Box No.Il  Priority

BoxNo.IIl  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
BoxNo.IV  Lack of unity of invention ‘ ‘ '

BoxNo. V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
: citations and explanations supportmg such statement

BoxNo. VI  Certain documents cited
BoxNo. VII  Certain defects in the international application

OO0 RORKOX

Box No. VIIT  Certain observations on the international application

Date of submission of the demamd - . - Date of completion of this report
21 SjEPTEMB’ER 2006 (21.09.2006) 28 MAY 2007 (28.05.2007)
Name and ailing address of the IPEA/KR ! Authorized officer
Korean Intellectual Property Office
920 Dunsan-dong, Seo-gu, Dagjeon 302-701, SIHN, YOUNG SIHN
. " Republic of Korea T
Facsimile No. 82-42-472-7140 " | Telephone No. 82-42-481-8162
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International application No.

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

PCT/KR2006/000576
Box No. I Ba&s of the report
1. With regard to the langunage, this report is based on
@ the international application in the language in which it was filed,
D a tray siation of the international application into | which is the language of a translation furnished

mtemanonal search (under Rules 12.3(a) and 23. l(b))
publication of the international application (under Rule 12:4(a)).
| international preliminary examination (under Rules 55.2(a) and/or 55.3(a)).

as originally filed/furnished
received by this Authority on
received by this Authority on

a5 ongmally filed/furnished

| as amended {together with any statment) under Article 19
. received by this Authority on
— received by this Authority on

s originally ﬁlcd/ﬁ.xmmhed
received by this Authority on
received by this Authority on

ule 70.2(c)).
lj the description, pages
D the claims, Nos.
D the drawings, sheets
D the sequence listing (specify):
(] any table(s) related to sequence listing (specify) :

This report has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule70.2(e)).

* If item 4 applies, some or all of those sheets may be marked "superseded.”

Form PCT/IPEA/409 (Box No. I) (April 2007)



International application No.

' PORT ON PATENTAiarLITY
INTERNATIONAL PRELIMINARY REPC ' pCT 06000576

Box No. Il on-estabhshment of opinion wnth regard to novelty, inventive step and mdustnal applicability

The qucstions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially
applicable have not been examined in respect of.

D the entire international application,

claimd Nos. 29, 30

because:
the said international application, or the said claims Nos. 29,30
relate to the following subject matter which does not require an intetnational preliminary examination (specifiy):
‘The subject matter of claims 29,30 does not require an infernational preliminary examination with respect to
industrial apphcablhty as it is directed to a method of treatment by theraphy(Article 34(4)(a)(i), RUle 67.1(iv))

the description, claims or drawings (indicate particular elements below) or said claims Nos.
are 30 uncleat that no meaningful opinion could be formed (specify):

D the claims, or said claims Nos.
by the description that no meaningful opinion could be formed (specify):

are 5o inadequately supported

D n¢ international search report has been established for said claims Nos.

. D a fmeaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time lmit:

furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative
Istructions, and such listing was not available to the International Prelininary Examining Authority in a form and
manner acceptable to it. -

firnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative
Istructions, and such listing was not avmlable to the International Preliminary Examining Authority in a form and
manner acceptable to it.

pay the required late furnishing fee for the furmshmg of a sequence listing in response to an invitation under Rule
13ter.1(a) or (b) and 13ter.2.

D meaningful opinion could not be formed without the tables related to the sequence listings; the applicant did not, within the
prescribed time limit, furnish such tables in electronic form complying with the technical requirements provided for in Annex

C-bis of the Administrative Instructions, and such tables were not availabie to the International Preliminary Examining -
Authority in a form and manner acteptable to it.

¢ tables related to the nucleotide and/or amino acid sequence listing, if in glectronic form only, do not comply with the
chmical requirements provided for in Annex C-bis of the Administrative Instructions.

D See Supplemental Box for further details.

Form PCT/IPEA/409 (Box No. HI) (April 2007)
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Intetnational application No.

TONY TENTABILITY
INTE A.TIONAL PRELIMINARY REPORT ON PA’ H PCT/KR2006/000576

BoxNo.V jeasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

Statemen '
Novelty (N) Claims  1-28,31,32 | vES
Inventive step (IS) Claims 1-28,31,32 ' : YES
~ Claims ' B | NO
Induistripl applicability JA)  Claims 1-28,31,32 : s
o Claims NO

Citations and explanations (Rule 70.7)

The following documents are referred to in this report. Their numbering will be adhered to for the rest
of the procedure.

D3: Bull. Chem. Soc. Jpn., Vol. 66, pp2685-2693, 1993
D4:3;Org. Chem., Vol 57, pp7309-7314, 1992

The present invention relates to an isoxazoline derwatxve having the cyclxc carboxylic acid hemiketal

moiefy of formula (1) for use as caspase inhibitor, a process for preparing it, stereochemically isomeric

forms thereof, and a pharmaceutical composition comprising the same. The derivative according to the
present invention can be effectively used in treating diseases due to caspases, such as, for example the
disedse in which cells are abnormally died, dementia, cerebral stroke, diabetes, gastric ulcer, cerebral
injury by hepatitis virus, hepatic diseases by hepat1t1s virus, acute hepatitis, fulminant, hepatic failure,
hepatocirrhosis, sepsis, organ transplantation rejection,’ rheumatoxd arthritis, or cardiac cell necrosis
due fo ischemic cardiac diseases.

D1 relates to an 1soxazole derivative of farmula I, ‘their pharmaceutically acceptable salts, esters and
the pse of the derivatives in inhibiting the activity of caspases.”

D2/ discloses new hetero compounds inhibiting the étctivity of caspases.

D3 describes Lewis acid coordinated nitrile oxiﬁe and nitrile amine 1,3-dipoles by syn-selective

-cy¢loadditions to 2-(1-hydroxyalkyl)acrylates.

D4 relates to the synthesis of the peptidy! difluoro ketone as an inhibitor of interleukin-1beta converting

Continued on the next supplemental box.

Fo
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International application No.

INTERNATIONAL PE.lELIMINARY REPORT ON PATENTAB;LIT* P C,.I; /KR2006/000576

T

Supplemental %ox

In case the spalce in any of the preceding boxes is not sufficient.

I1. Inventive Step(IS)

Document D1 is considered to represent the most relevart state of the art before the priority date of the
present application. ,

The present inventions of independent claims 1,4,15,17,26,31 are regarded as being inventive over D1
under PCT Article 33(3) because D1 does not disclose isoxazole derivative having tetrahydrofuran
substitugnt (claim 1) and its preparation method (claim 4), a compound of formula (4) (claim 15), its

preparation method (claim 17), and its pharmaceutical composition and use (claims 26, 27,31,32).

Claims
claims 117,26,31, respectively, and specify the substituents, base, acid, solvent, seed, and amount of

Claimg 1-28, 31 and 32 meet the criteria set out in PCT Article 33(4).

3, claims 5-14, claim 16, claims 18-25,27,28,32 are dependent claims of claims 1,3,4,15 and

Form PQT/IPEA/409 (Supplemental Box) (April 2007y
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Bogota, 1
2020 |
Déctor (a)
FERRERO |EMILIO ‘ ‘
Apoderadd(a) y/o Rapxesentante de i
LG LIFE SCIENCES LIp. B
REFERENCIA {“Radicacién No. 7 87160

- 8olicitud internacional PCT/KR2006/000576

Fecha inicio fase naciognal 26/08/07

Trimite : 11

Evento ! 379

| Actuacidn : é%?

Oficio No. - 12058
Como reiultado ,dkl examen de forma, raalﬁzado con fundamento en el articulo 38 de
la Decigién 486 dg la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidén en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de|la Superintendencia de Industria y Comercio, se le comunica que: '
1. La ﬁolicitudf no contiene la copia del_documento en que consta la cesidn del
derecho |a la patente del inventor al solicitante o a su causante, (Art. 26-k)
Decisidn| 486. Cuando se trate de documentos otorgados en el extranjero, deben
legalizarse de aa‘formldad con lo dlspuesto por los articules 259 y 260 del codigo

de Procedimienteo Qi

En cumpl
regquiere
notificag
En @ caso

considerard abandag

Notifiquese
e), del ¢

el articulo 39 de la Decisidn 486,

imiento 4 lo dispuesto por se le
para que dentro del término de dog meses siguientes a la fecha de
ién del ﬁ‘-aente oficio, cemplete‘los requisitos anteriormente enunciados.

de  no cumplimiento -al prasente requerimiento, la solicitud se

{da y perderd su prelac;én

apitulo quiz

Jefe de la divigidil de Nuevas Creaciones

Bl anterio eguerimiento fue notiﬁicado poxr fijacidn en ligta de

fecha 5 NE ; '
8§ 00T, 2007

jEernand




