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Tra 11 PATENTEIYi. Eve: 379 FASENACIONALI 

Act 411 PRESENTAC}ON FoUos: 110 

FORMULARIO UN1CO DE SOLICITUD DE PATENTE 
PCT 

ENTRADA EN FASE NACIONAL 
SOLICITUD DE: 

X Patente de Invencôn. 0 Patente de Modelo de UtUidad. 
Capitulo I. IE! Capitulo U. 

Nombre: LG LIFE SCIENCES LTD. 
2 sociedacl constituida 

y 

existerite bajo las 

SO ICITANTE 
leyes de Corea. 

(71) Dirección: LG Twin Tower, IDENTIFICACION 

East Tower, C.C. 0 NIT 0 
� 20 Yoido-dong, 

C.E. OtfO El Youngdeungpo-gu, 
SeI 150-010, Coal  
Cores 

Numero  
� Domidllio: Youngdeungpo-gu, 

SeCil, 
Cores  

Nombre: EMILIO FERRERD IDENTIFICACION 
DirecciOn: Can-era 4� No. 72-35 C.C. NIT 0 

� 

REP ESENTANTE 
TelØfono: 347 36 11 

C.E. Otro 
o PODERADOCUal  

Fax 211 8650 
E-mail: cfientescavetier.com 
Domiciho_Bogota, Colombia. Numero438_019T_P3t9g9 

1. Hyun 1k SHIN 2. Hyeong Wook CHOJ 
4 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, 
RepUblics de Corea RepUblics de Cores 

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-I, Moongi-dong, 
Yuseong-gu, Yuseong-gu, 
Daejeon 305-380, Daejeon 305-380, 
RepUblics de Corea RepUblica de Cores 

5. Jae Hoon LEE 6. Ki Sook PARK 
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 Cores 

PCT (86) 

Solicitud Internacional No. PCT/KR2006/00057 Fecha: 21de febrerode2006 
Publicacion Internacional No WO20O6/O9O997A1 Fecha 31deaqostode2006 
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F Titulo (54) S 

I 6 DERIVADOS DE ISOXAZOLINA V UN PROCESO NOVEDOSO PARA SU 
I.1I1F A - A IP%I 

() 
C lasificaci6n Internacionall (51) C07D 413/012 

(Ds 

P ioridad (33) Pals de Origen (32) Fecha (31) NUmero de Solicitud 

iI NOD 26.defebrerode2005 1 10 2005 0016203 

(9) omprobante de pago No.: 07-64,950 Fecha: 13 de aQosto de 2007 

(D Anexos: 

II ( omprobante de pago de la tasa de presehtación de la solicitud por 
$ 

482.000.00. 

� 0 ’ omprobante de pago por reivindicaciôn de prioridad. 
� IEI ocumento que acredita la existencia y representaciôn legal cuando el solicitante sea persona 

iridica. 
oderes, si fuere el caso. 

., 0 ocumento de cesión del inventor al solicitante o a su causante. 
- 0 ecIaraciries. 

IEI opia de la solicitud internacionaL (Resumen, descripción, reivindicaciones, dibujos) 
IEI raducciôn de la solicitud intemacional al castellano. (Resumen, descripción, reivindicaciones, 

ibujos) 
opia del examen preliminar efectuado por la IPEA. 

O raducción del examen preilminar efectuado por la IPEA. 

O )e ser el caso, copia del contrato de acceso. 
O )e ser el caso, documento que acredite la licencia o autotización de uso de conocimientos 

radicionales de las comunidades indigenas. 
0 )e ser el caso, certificado de depósito del material biolOgico. 
0 .rte final l2xl2 
O )e ser el caso, información sobre otras solicitudes de patente o tItulos obtenidos en el 

xtranjero por el mismo titular o su causante, relacionadas parcial o totalmente con Ia invenciôn 
le esta solicitud. 

IEJ )tros: VER HOJA DE DOCUMENTOS ANEXOS 

S 

S A4 



ER ABOGADOS COLD 13548-841-004-8 

DOCUMENTOS ANEXOS 

1. Z PublicaciOn Internacional WO 2006I09097 Al 

D scripción: 

PÆginas 23 en el idioma original 

PÆginas 43 en espafiol 

R ivindicaciones: Nümero (s) 22 

Fguras: Nimero (s) a 

2. Z F rma PCTIISA/210. Informe de BüsquedaInternacional. 

3. xtracto de publlcaciOn. 

ID-106322 

NOSE REALIZARON MODIFICACIONES EN LA 

FASE INTERNACI.ONAL 
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CONSULADO D: COLOMBIA S 

No. 30 
3.0 JUL 2003 

El uscrito Consul de Colombia en Sól, Corea, ViSÔS los documentos 
pre entacios par to interesados, CERTIFICA: 
Qu el seæor Wk. Hwt quien como Notario PbUco de Seal, 
Cor a autenticó la firma del signatorlo del poder precedente, ejercia a la fecha 
Las funciortes indicadas y su firma corresponde a la registrada en este 
Co sulado; Que la.compaæia LCI UF62/15AkEc LTD es una Sociedad 
Co stituida de acuerdo con las leyes de RepCzblica de Corea y cumpte su objeto 
co forme a Las mismas: que el Seæor He.t. 40v>, Var- , quien en su 
ca acter de tI.en1. de La citada co "’j  confiere el Poderprecedentey 
cu a firma fue autenticada ante el notarjo arriba citado, es su representante Legal 
en este pals. 

El Consul no asume responsabilidad por el contenido del documento. 

certificaci6n es vÆlida para un documerflo de (4)paginas. 

I 

AGADOS IMPUESTOS DE TIMBRE Y DERECHOS CONSU 
’alor: 23.00d6lares amerjàanos -. 
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ih 

’
 

DO, .1, 
IUUE11J SEMkA 

US FU CCS LUICAAS 

, 

f 

2 7 

cc HQ(j, 
DETO

(4 

2 AGO 2007 

:. 



� � �������1 � 
L I 

825-33 t1i cm OI� 
EV Bº 8 � -.1- L-. (02)3487’-3500 

Reg * stered No. 2003- 1980 

NOTARIAL CERTIFICATE 
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HANKYIJL LAW FIRM & NOThRY OFFICE 

#825-33, YOKSAM-DONG, KANGNAM-GU, 

SEOUL, KOREA 
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MEMO
 

CAVELIE 
ABOGADOS 
EDIFICIC SISKI 
CRERA4a N’ 72-35 
BOGOTA, 8- COLOMBIA 

pot ci presents no 
OQNZALO PER.00I 
23555 y GERMAN C 

35. Bogota, ( 
pardgrafo to del Art(( 
principal y los demÆ 
representantes en todd 
para recibir notific 
extrajud(ciales El psi 
on caso de ausencia 
misma regla se aplic 
de reemplaar al prii 
representante princip 
ambos, declararÆn su 
dcc! aracidn autentica( 
u Otto Funcionaiio PC 
se tratare de impedim 
norubrados faltare del 
cesare In ausencia o 
prhncro o segundo 
representaciôn,  an su 

hecho de eje 
reptesentacidn pot ci 

Adcrnas, confiero (t 
Para obtener la Prot 
la competencia des 
apoderados pam qw 
personas, ejersan 0 
athnini5tsativo, con 
tribunales de arbitr 
asuntos: a) Obtench 
diseftos industrmalo 
defensivas, tIe sex 
enseflas, nombres dc 
origen; su rerwvaa 
cancelacidn volurita 
b) Las aceines d 
oposiciones U abs 
nulidad, medidas 
proteccida ale secrt 
penales, administrat 
estos derechos; a4 

179 Representac*ôn yPocler con autenticacidu notarial y ApostiUe 
pars patentes, modeios de zatlidad, disellos lndustrlaies, 
marcas tie iÆbrica, nombres comerelales, caseitas, nombres 
tie dominio, lemas comerciales, ilcenclas. 

Representation and Power-of- Attorney with notarial 
authentication and Apostilie for patents, utility models, 
industrial dsigns, trademarks, commercial names trade 
emblems, omam names, slogans, 

ACION Y PODER REPRESENTATION AND POWER. .Q.F- ATTORNEY 

Yo (nosotros), abajo ftnnado (#I (we), tire undersigned 
LO LIFE SCIENCES LTD. 

doiniciliado (s) en/of 20 Yof4.-dop, Yargduxigpo�lcu,  

150-010 Seoul, KORFA S 

bramos a EMILIO PERRERO, Spa. 31929; 

----
 

in due compliance with the terms of paragraph 1st. of article 543 of the 
6. spa. 831; LAJZ CLEMENCLA DE PAEZI tpa. Commercial Code, do hereby appoint EMLL1Q PER,RERQ, Spa. 31929; 
LVEL1ER, tpa. 832, domiciliados an la, Cauera 4’ GONZALO PER.DOMO, spa. 831; LIJZ CLEMENCIA DE PAEZ, spa. 
lombia, on obedecimiento a lo dispuesto en el 23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carters 4’ No 
IQ $43 del Côdigo de Comerelo, ci primero coma, 72 35, Bogota, Colombia, the first as principal and the others as 
omb suplentes, on su otden, como mis (nuestros) alternates, in the order of their appointment, as out representatives for all 
los asuntos de propiedad industrial con facuttad industrial property matters with faculty to receive notifications and to 

tones 
y 

nombrar apoderados judiciales o appoint attorneys in and out of Court. The first alternate shall replace the 
or representante suplente reemplazarÆ at principal principal in case of his absence or of temporal or definitive impediment. 
impedimenta temporal o definitivo de aqual. La The same rule will apply when the second alternate representative is to 
I cuando ci segundo representante suptente hayc replace the first one, or when the third is to replace the fIrst or second 

era, a ci tercero at segundo. En tales casos, et alternates in their turn, or both of them, second. In such cases, the 
o el prhncro, 0 segundo supiente, en su case, o principal representative, or the first or second alternates in their turn, or 

xtcnciôn tie no  ejercer la represcnsaciôn mediante both of them, shall state their intention not to act as representatives 
pot Nozacio Ptlblico on Colombia, a pot Notario through a declaration given before a Notary Public in Colombia, or before 

lico, a CAnsul ale Colombia, en ci extatcro; y si a Notaty or another Public Official or a Colombian Consul abroad; and in 
ito, con ci certificado respectivo. Si alguno de Los case of impediment, the appropriate certificate shall suffice. If any of the 
tisivamenre, ci siguiente tornarÆ sat lugar. Condo appointees were to be definitely absent, the following alternate shall take 
npedimento del representante principal, o tie su his place. When ’the absence or impediment of the principal 
suplentes, en su case, podrtIn ejercer la representative, or of the first or second alternate in their turn ceases, the 

rden, uno u otros segCm ci caso, asumidadola pot  representation can be taken again in their sequence, by the principal, the 
cria, cesando en ese momenta ci ejercicio de la first or second alLernate.4pending. qn case,, 

and 

the more fact or its 
arnero, segundo o tercer supleaxe on su case exercise i4isulica. The exercise of tI6- ia rescatalion by the first, 

S second or th �ateraies inihei tzrn shaltcii ssuch time. 
.....  VISTA 

lbri,mos poder a los abogados aniba nonabrados, In additioti, we grant a ?owet,Of stttp,fey n favor of the above named 
16n tie nil (nuestra) propiedad industrial 

y 

contra 
’ attorneys ax law so that they may obt rocectioa of rny:ir) 

1, a mayo efecto autonzo (amos) a los dachos industrial propera- and against the unf. compeulton, for purppz.e 
e (nos) representen ante cualesquiera entidades o I (we) atithur.i5 th said anorney r_cpr.ese me s):bef#ax1y 

-.:.�. ,. ! . liv 
JI&IiWlAliPiI, ’OliW *40 uvi .ji.scii nicioso 

administrativo y judicial, asi canto los 
menro, en todo to concemiente a los siguientes 
a ale patentes ale invencida, niodelos dØ utilidad, y 

el registro de mamas tie fabrics, colectivas, 
icio, lames comerciales, nombres comrciaies, 
dorninlo, variedades vegetates y denominaciones de 
do, traspaso, cambia, de noznbre a domicilio, 
a, yci registro tie Iicencias tie use tie csos derechos; 
coxnpetcncia desleal, proteccidn del coup naidor, 

rvagioncs, cancelacitin administrativa y judicial, 
autelares, concesidrt tie licencias, la tutela, La 
as industriales, y on general los juicios civiles, 
ros o contencioso administrazivos reiacionados con 
lones y procesos qua promovamos a Se 005 

apeciany niose 

admimstrati’insraive 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 

-trademarks, collective, defensive and service marks, slogans, commercial 
names, trade emblems, domain names, vegetal varieties and 
denominations of origin; its renewal, assignment, change of name or 
domicile, voluntary cancellation; and the registration 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, conciliate, 



S S S.... 

.5. 

promucvan. Y para que a todos Los asuntos arriba determinados, puedan admit the fcts of the case, dçsist, cancel, receive, resign, and ratify acts 

susdtuir este niandato transigir, conciliar, adxnitfr Los hechos del dQne by representatives without a power of attorney. 

proceso, desistir, cane at. recibir, renunciar, y ratiticar los actos de S 

agentes oficiosos. S 

Dado y firmado hoy/Gwcn and sied this  
July 15, 2003 - 

Seoul,. Korea .-. ... 

por/by__S 

Firma LG LIFE SCIENCES LTD,Signature 

Preside eunJoQflYANG 

CC’MO NURIQ SEXTO DEl. CIkCULO 
QCOWSTAk QU LA 

j OYOLCit 
c.lr: C’. 

-’ S.. 

24 AO 2 07 

S 

.ç u \:LDNA 
- . 
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kegistered No. 2003-1980 

NOTARIAL CERTIFICATE 

$rU Hyung LEE 

attorney-in-fact of 

LG LIFE SCIENCES LTD. 

PRESIDENT Heung Joon YANG 

appeared before me and 

:admitted said principal’s 

subscription to the 

attached POWER OF ATTORNEY. 

This is hereby attested 

on this 29th day of Jul., 2003 

at this office. 

CC’ OTAfj 

HANKYUL LAY! FIR’ 
L 

825-33, YOKSAM-DONG,KZAGAW 07 

$E0LJLK0RA / 
1) IYA 

AftOrtey at Law acting as NotWy_jFublic 
H L)U 

This office has been authorized by the 

Minister of Justice, Republic of Korea, t 

act as Notary Public sin 2000. 09. 30 

under Law No. 3790. 



CERTIFICATE OF BUSINESS REGISTRATION 

(Juridical person) 

stratiQfl Number. 107-86-21066 

1. ame of Business: LO LIFE SCIENCES I.M. 

2. ame of Representative: Heung Joon YANG 

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

4. 1. P. Number: 110111-2581183 

5. Place of Business: 20, Youido-Dong, Youngdungpo-Gu, Seoul, Korea 

6 Place of Head Office: 20, Youido-Dong, ?oungdungpo-Gu, Seoul, Korea 

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

8 Issuing Purpose New Juridical personDE 
MeOTI 

)’Cfl 
(r 

HACiO CONS LA  
-"a.1.  CON CL I.  LA  

24Aro2j 

Dated July 26, 2002 ..�..  

IS! Official Seal Affixed 

� Head Officer 
Youngdungpo Tax Office 

I . 

1"11 -- -- -- - 

I 
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T+UCCION OFICIAL 047/2004 DE tfl DOCEO ESCRITO EN INGLS Y 

EN ESPAOL, REALIZADA POR E1UARDO CALADO NOGUERA, T.ADTJCTOR 

OF CIAL APROBADO POR RSSOLtJCIONt 541 DEL 27 DE FEBRERO DE 1976 POR 

EL MINISTERIO DE JUSTICIA Y DEBI]DAMENTE REGISTRADO ANTE EL 

STERIC DE RELACIONES EXTERIORES DE LA REPtiBLICA DE COLOMBIA Y 

IANTE EL CUAL LG LIFE SCIENCES LTD., EMPRESA DOMICILIADA EN 

2c, YOIDO-DONG, YONGDUNGPO-KU, 150-010, SEtL, COREA OTORGA PODER 

Al EMILIO FERRERO, TPA 31929, GONZALO PERDOMO, TPA 831; LtJZ 

JMENCIA
 DE PAEZ TPA 23555 Y A GERMAN CAVELIER, TPA 832. 

EDIDO Y FIRMADO EN SETL,, COREA EL 15 DE JtJLtO DE 2003. 

MADO: LG LIFE SCIENCES LTD PRESIDENTE: HEUNG JOON YANG 

ERO DE REGISTRO 2003-1980 

TIFICACIOT NOTARIAL 

HYt3NG LEE, apoderado de LG LIFE SCIENCES LTD.,PRESIDENTE 

JOON YANG, compareció atite mi y admitió haber firmado coma 

incipal el poder adjunto. 

atestigua hay 29 de julio de 2003 en esta oficina. 

ICINA JtJR1DICA Y NOTARIAL HANKYUL, 825-33, YOKSAM-DONG, 

-GU, SETL, COREA. 

IRMADO: APODERADO QUE ACTtiA COMO NOTARIO 

Dj L)A f PCULO 
LA 

eta of icina ha sido autorizada par el 
’ISTAde

 

la Repqblica de Corea, para actuar coma notrI Pi7c1esd el 

30 de septiembre de 2000, deacuerdo con 
EDINA 

---

CERTIFICACIONDE REGISTRO COMERCIAL 

(PERSONA JURDIcA) 

NMEPO DE REGISTRO: 107-86-21066 

1. NOMBRE DE LA MPRESA: LG LIFE SCIENCES LTD 

2. NOMBRE DEL REPREENTANTE: Heung Joan YANG 
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1: 
S S 
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FEC.DE INICIAC.ION DE NEGOCIOS: 1 de agosto de 2002 /3 
4 4.0 D8 1DENTIFICACI6N: 110111-2581183 

S. LUQ4. DE NEGOCIOS: 20, YOUIDO-DONG, YOU GDU1GPO-GU, SEUL, 

� 

Co

 

6. LU DE OFICINA PRINCIPAL: 20, YOtJIDO-DONG, YOtYNG]DtJNGPO-

GU Eft, CO1EA 

7. TI!Pd DE NEGOCIOS: MAWUFACTURA DE MEDICINAS Y bROGAS 

APECUARIAS 

8, 0JIVO DE LA EXPEDICI()N: NTJEVA PERSONA JtJRIDICA 

ECADOL 26 DE -JULIO Dt 2002 

SLLOICTAL FIJADO: FIRMA 

PUNCIONRIO PRINCIPAL 

OFIcINP TR.IUTARIA DE YOU1DUGPO 

MGITO 2003-10 

ERTIFV NOTARIAL 

FICINA 
+TARIAL 

Y DE FIRMA JtJRthICA HANKYUL 

825-33 YOK M-DONG, KANGNA4-GU, SEUL, COREA 

a firma y cargo de Paik Seuxg Hung Se encuentran autenticados 
.15.

 

mediantediiigencia 387 del 0 d julio de 2003 porel Ccnsu1ado 

de Co en en Seiil, CorŁa. nado: ALVAROENRI AYALA 

13E BD -OT-
TAS SEkTC TCUL1 

MLNDZ, cónsul de Colombia POTOCUpb, E UL 

Sello 4ijado por el Ministerio de A e1ac24i err.oes, 

di1geia 208440Ye1 26 de febrero de la 

�..  
firma d Alvaro Ayala. Firma ilegible, jefe de 

ogot ID.C. S 

COLO-21-706-003-1 S S � 

WPCL002  ID 356 

got, 27 de febrero de 2004. 

1thaa* Cctam Nas,i. 

WS  
� . S ’TRADUCTQ N7t11 

� S. 

S - WARM NO 
� 1SL$41 Pak" JØ. 
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(12) NTERNAT1ONAL APPL1CTtON PUBLISHED UNDER THE PATENT COOPERT1ON TREATY (PCT) 

(19) WO  Intellectual Property Organization
 International Bureau 

(4k) International Publication Date (10) International Publication Number 

tli August 2006 (31.08.2006) 
PCT WO 2006/090997 Al 

(51)1nruationul Patent ClassliicaUon: PARK, K! Sook (KR/KR); R & D Park, LG Life Sciences 

Co D 413112 (2006.01) Ltd., 104-1, Moongi-dong, Yuseong-gu, Deejeon 305-380 
(KR). 

(21) 

(22) 

(25) 

(26) 

(30) 

Application Number. 
PCTIKR2006/000576 (74) Agent: CLLOI, Kyu Pal; Halla Classic Building 4E, 

824-11, Yeoksam.-dong, Kangnam-gu, Seoul 135-080 

FMag Date: (KR). 
21. February 2006 (21.02.2006) 

Language: English 

Language: 

Data: 

English 

26 February 2005 (26.02.2005) KR 

(71) 4pplicaat (for all designated States except US): LG LIFE 
CIENCES LTD. [KR/KR]; LG Twin Tower, East Tower, 
0, Yoido-dong, Youngdeungpogu, Seoul 150-010 (KR). 

(72) uveuturs; and 
(75) nentors/AppJicanta (for US only): SHIN, Uyun 1k 

KRJKR]; R. & D Park, LU Life Sciences Ltd., 104-1, 
nongi-dong, Yuseong-gu, Daejeon 305-380 (KR). 
1101, Hyeong Wook [KR/KR]; R & 1) Park, LG Life 

� Sciences Ltd., 1044, Moongi-dong, Yuseong-gu, Daejeon 
305-30 (KR). HEO, The Ho [KR/KR]; R& D Park, LG 

� Life Sciences Ltd., 104-1, Moongi-dong, Yuseong-gu, 
Daejeon 305-380 (KR). LEE, Kyn Woong [KR/KR); R 
& D Park, LU Life Sciences Ltd., 1.04-1, Moongi-dong, 
Yuseong-gu, Daejeon 305-380 (KR). LEE, Jae iloon 
[KR/KR); R & D Park, LG Life Sciences Ltd., 104-1, 
Moongi-dong, Yuseong-gu, Daejeon 305-380 (KR). 

(81) Designated States (artless otherwise indicated, for every 
kind of national protection available): AB, AG, AL, AM, 
AT, AU, AZ, BA, BB, BO, BR, EW, BY, BZ, CA, Cl-I, CN, 
CO. CR, CU, (2, DE, DL DM, DZ, BC, BE, EU, ES, FL, 
GB, GD, GE, GH, GM, HR, 1W, ID, IL, IN, IS, JP, KB, 
KG, KM, KN, KI’, KZ, LC, LK, LR, LS, IT, LU, LV, LY, 
MA, MD, MG, MY, MN, MW, MX, MZ, NA, NO, NI, NO, 
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Title: ISOXAZOLINE DERIVATIVE AND NOVEL PROCESS FOR ITS PREPARATION 

Abstract: The present invention relates to an isoxazoline derivative having the cyclic carboxylic acid he:nikeuil moiety of 

la (1) for use as caspase inhibitor, a process for preparing it, and a pharmaceutical composition comprising it. 
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Description 

ISO AZOLINE DERIVATIVE AND NOVEL PROCESS FOR ITS 

PREPARATION 
[1] 
[2] TECHNICAL FIELD 

[3] 
[4) The present invention relates to an isoxazoline derivative having cyclic carboxylic 

acid hemiketal moiety for use as a caspase inhibitor, a process for preparing it, a phar-

maceutical composition comprising it, and a use thereof. 

[5] 

[6] BACKGROUND ART 

[7] 
[8] 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: 

A Companion to Methods in Enzyrnology 1999, 17,320). The following compounds are 

known as irreversible inhibitor, and have 3-amino-5-fluoro-4-oxopentanoic acid 

moiety in common. 

[9) 

OTT"" ’HN "F 0 
’a, 

0 

N 
N F 

Q?XH 

IDN-1965 / 
MX-1013 

[10 As diseases which can W tieated 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. 

[11 [References: S 

[1] Dementia: Arch Neurol 2003 Mar; 60(3): 369-76, Caspase gene expression in the 

brain as a function of the clinical progression of Alzheimer disease. Pomp! PN, Yemul 

S, Xiang Z, Ho L, Jiarouninian V, Purohit 1), Mobs R, Pasinetti GM.; 

[11 Cerebral stroke: Proc Nat! Acad Sci USA 2002 Nov 12; 99(23): 15188-93, Caspase 
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activation and neuroprotection in caspase4-deficient rnke after in vivo cerebral 

isebernia and in vitro oxygen glucose deprivation. Le DA, Wu Y, Huang Z, Matsushita 

K, Plesnila N, Augustinack JC, Hyman B1, Yuan J, Kuida K, Flavell RA, Moskowitz 

MA.; 

Brain impairment due to AIDS: J Neu 

Caspase cascades in human iinniunodefie 

Garden GA, Budd SL, Tsai 13, Hanson L, 

Yuan J, Masliah E, Lipton SA.; 

’Diabetes: Diabetes 2002 Jun; 51(6): 1 

mouse myocardium: mitochondrial cytoc] 

pathway. Cal L, Li W, Wang G, Guo L, I 

2002 May 15; 22(10): 4015-241, 

virus-associated neurodegeneration. 

M, D’Emilia DM, Friedlander RM, 

, Hyperglycemia-induced apoptosis in 

C-mediated caspase-3 activation 

Y, Kang YJ.; 

Gastric ulcer: J Physiol Pharmacol 198 Dec; 49(4):489-500, Role of basic 

fibroblast growth factor in the suppressith of apoptotic caspase-3 during chronic 

gastric ulcer healing. Sloiniany EL, Pioth 

Cerebral injury by hepatitis: 3 Viral l 

dysfunction in chronic hepatitis C infect 

Thomas HC.; 

Fulminant hepatic failure: 

1, Slomiany A.; 

it 2003 Mar; 10(2): 81-6, Cerebral 

Forton DM, Taylor-Robinson SD, 

2000 Aug; 119(2): 446-60, Tumor 

necrosis factor alpha in the pathogenesis of human and murine fulminant hepatic 

failure. Streetz K, Leifeld L, Grundmanxi D, R.amakers J, Eckert K, Spengler U, 

Brenner D, Maims M, Trautwein C.; 

Sepsis: Nat immunol 2000 Dec; 1(6: 496-501, Caspase inhibitors improve 

survival in sepsis: a critical role of the lymphocyte. Hotchkiss RS, Chang KC, 

Swanson P13, Tinsley KW, Hui 33, K1eider P, Xanthoudalds 5, Roy S, Black C, Grimm 

13, Aspiotis R, Han Y, Nicholson DW, Karl IE.; 

Organ transplantation rejection: Xeotransplariuttion 2001 May; 8(2): 115-24, In 

vitro prevention of cell-mediated xeno-graft rejection via the Fas/FasL-pathway in 

CrmA-transdueted porcine kidney cell. Fujino M, Li XK, Suda T, Hashimoto M. 

OkabŁ K, Yaginuma H, Mikoshiba K, (3uo L, Okuyama T, Enosawa 5, Amemiya H, 

Amano T, Suzuki S.; . 

Rheumatoid arthritis: Prog Med Ctem 2002; 39: 1-72, Caspase inhibitors as anti-

inflammatory and amiapoptor.ic agents. Graezyk PP.; 

Iscbemnic cardiac diseases: Mn 3 Physiol Heart Che Physiol 2002 Sep; 283(3): 

11990-5, Hypoxia-induced cleavage of caspase-3 and DFF45/ICAD in human failed 

cardionayocytes. Todor A, Sharov VG, Tamihehco El, Silverman N, Bernabei A, 

SabbahHN.; 

Anti4nflarnination: S Irrununol 20.)3 Mar 15; 170(6): 3386-91, A broad-spectrum 

caspase inhibitor attenuates allergic airway inflammation in murine asthma model. 
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Iwata A, Nishio K, Winn RK, Chi EY, Hederson WR Jr, Harlan JM.; 
[24] Hepatocirrhosis: 1) J Pharinacol l3xp 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 B., Brotik PS. Gores GJ.; ii) Hepatology. 2004 

Feb; 39(2): 273-8, Apoptosis: the nexus of, liver injury and fibrosis. Canbay A, 

Friedman S, Gores GL; 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, Grambihier A, Bronk SF, Gores 

Gi] 

[25] 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: 

[261 Reaction Scheme I 

[27] 

.02N 
im 

02N 

OH 

H2N
 

OH 

CL..F 
CO2tBu CO2tBu 

[28] 
[29] SUMMARY OF TIlE INVENTION 

[30] 
[31] The present inventors have continued to study a compound that can be used as 

effective inhibitor of caspase, and a procss for its preparation. 

[32] As a result, they discovered that the isoxazoline derivative having cyclic carboxylic 

acid berniketal moiety according to the present invention has good caspase inhibition 

activity, and can be prepared in high purity by using crystallization-induced dynamic 

transformation, to complete the present invention. 

[33] 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. 

[34] 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. 

[35] 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. 

[36] Another object of the present invention is to provide a method for treating in-
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flarnmation or preventing apoptosis in a subject, comprising administering a thera-

peutically effective amount of the compound of the following formula (1) to the 
subject. 

[37] 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. S 

[38] 
- Another object of the present invention is to provide a crystalline form of the 

compound of the following formula (1) having good stability. 

[39] 
[40] BRIEF DESCRIPTION OF THE DRAWINGS 

[41] 

� [42] Fig. 1 is X-ray diffraction spectrum of the crystalline form of the compound of 

� formula (1) (R’ = isoquinolinyl, R2 = isopropyl) according to the present invention. 

[43] Fig. 2 is a graph showing stability test results of the crystalline form and 

form of the compound of formula (1) (R’ = isoquinolinyl, R2 = isopropyl) .amorphous 

� according to the present invention. 

[441 
[45] DISCLOSURE OF THE INVENTION 

[46] S 

[471 Some important terms used in the present invention can be defined as follows. 

[481 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. 

[49] 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 beteroaromatic group 

refers to aromatic groups having 1 to 5 hetero atoms selected from the group consisting 

� of oxygen, sulfur and nitrogen. 

[50 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, cyano, halo, hydroxy, nitro, thiol, alkyl, 

cycloalkyl, allcoxy,aryloxy, sulfoxy, güanido, etc. 

[51 

[52 The present invention relates to an isoxazoline derivative having cyclic carboxylic 

acid hemiketal moiety of the following formula (1) for use as caspase inhibitor: 
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[54] 

[55] 
[561 

[571 
[58] 
[59] 
[60] 
[61] 

[62] 
[63] 
[64] 

[65] 

[66] 
[67] 

[68] 

(1) 

wherein 

R’ is alkyl or aryl, and 

R2 is alkyl. 
Preferably, 

R1 is isoquinolinyl, quinolinyl or naphthyl, and 

R2 is methyl, ethyl, propyl or butyl. 

More preferably, R Is isoquinolinyl, and R2 is isopropyl. 

The compound of formula (1) wherein Rt is isoquinolinyl and R2 is isopropyl can 

exist as a crystalline form showing the following X-ray diffraction pattern 

D (X) Relative strength(l/10) 2e 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 24.3 

3.414 0.219 . 28.1 

Also, the present invention relates to a process for preparing the compound of 

formula (1), comprising: 

(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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(1) 

wherein, 

R’ is aikyl or aryl, 

R2 is alkyl, 

R3 and R are each alkyl, or 

and 

PCT/KR2006/00076 

R3 and R together with oxygen atom to which they are attached fonu heterocycle, 

R4isalkyl. 

Preferably, 

R1 is isoquinolinyl, quinolinyl or napbtbyl, 

R2 is methyl, ethyl, propyl or butyl, 

R3 and 1& are each methyl, ethyl or propyl, or 

R and R7 together with oxygen atom to which they are attached form dioxolane or 

dioxane, and 

R4 is methyl, ethyl, propyl or butyl. 

Each 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.tiich1oride, 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 triethylarnine, tri(n-butyl)arnine, diisopropy-

lethylarnine, pyridine, 4-dimethylaminopyridine and 

4-(4-methyl-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 dichioromethane, chloroform, 

tetrahydrofuran, dimethoxyethane, dioxane and ethyl acetate. 

On the other hand, it is preferable that the compound of formula (4) in the step (a) 

is used in an amount of 1.0 to 3.0 equivalents to the compound of formula (2). 

71 
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[101] 

[102] 

[104 

[1 

[1 

[ii 

It is preferable that the hydrolysis in the step (b) is carried out in the presence of 

base selected from the group consisting of lithium hydroxide (preferably, anhydrous or 

monobydrate crystalline), sodium hydroxide, potassium hydroxide and calcium 

hydroxide, and it is also preferable that the base is used in an amount of 0.1 to 10.0 

equivalents to the compound of formula (13). 
Moreover, it is preferable that the re 

more solvents selected from the group c 

isopropanol, tetrahydrofuran, dimethox: 

mixed solvent of the solvent selected fn 

It is preferable that the deprotection 

presence of acid selected from the grou] 

prion in the step (b) is carried out in one or 

nsisting of methanol, ethanol, n-propanol, 

thane, dioxane and dichioromethane, or in a 

xi the above group and water. 

eaction in the step (c) is carried out in the 

consisting 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 fornula (14). 

Also, it is preferable that the deprotection reaction in the step (c) is carried out in 

the presence or absence of solvent selected from diebloromethane or chloroform. 

The crystallization-induced dynamic transformation reaction in the step (d) can be 

carried out by adding the compound of formula (1) as seed, or carried out in the 

presence of seed and a catalytic axnoun 

amine selected from the group consistii 

propylethylamine, diisopropylamine, p; 

4-methyl-piperidine-1-yl)-pyridine, 

optically active 1-napbthylethylamine. 

of base, wherein the base is preferably an 

of triethylamine, tmi(n-butyl)amine, diiso-

ridine, 4-dimethylaminopyridine, 

ptically active 1-phenyletheylamine, and 

In the step (d), it is preferable to use said amino in an amount of 0.001 to 1.0 

equivalent to the compound of formul (14), and more preferable to use 0.03 to 0.5 

equivalent. If the amount of used amine is too little, the reaction rate becomes slower, 

and if the amount is too much, the yield of the compound of formula (1) is decreased. 

Further, it is preferable that the cry :stal1izationinduced dynamic transformation 

reaction in the step (d) is carried out in one or more solvents selected from the group 

consisting of toluene, benzene, dichlomobenzene, tetrahydrofuran, dhnethoxyŁthane, 

dioxane, ethyl acetate, dichioromethaxte, acetothtrile, methyl tbuty1ether, and di-

ethylether, 

Below, the process for preparing the compound of formula (1) according to the 

present invention will be explained in more detail with reference to Reaction Scheme 

2. 

The isoxazoline derivative of for 

according to the process disclosed in 

by the present applicant, and then co: 

(2) having high optical activity is prepared 

(KR2004/002060 filed on August 17, 2004 

M with the compound of formula (4) to 



Pit  

PCT/KR2006/000576 

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 transformed into the 
compound of formula (1) to be isolated as solid. 

Reaction Scheme 2 

a I Ro OR ¶-c RI 
Oti 

+ 

0 Co  

2 4 

- 

CO,H 

14 

R OW 

0XCO?ft4 

° 
"COP 

15 

+ LrL 
0 

16 

wherein, 

R’ is alkyl or aryl, 

R2 is 

R3 and R3 are each alkyl, or 

R3 and R7 together with oxygen atom to which they are attached form heterocycle, 

and, 

W 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 compound of formula (15) is in equilibrium with 

the compounds of formula (17) and formula (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 crystallizing 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). 

Reaction Scheme 3 

"NO ’! CFONT!O 

U 
15 

-- ’� 4-? V � 

.0 M_2 F 

1 "N 1 N? 

1.precIpftte 19 

0 

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): 

3 3 

RO OR 

H2N F 

(4) 

wherein 
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[131] R  and R3 are each alkyl, or 

[132] R3 and R3 together with oxygen atom to which they are attached form heterocycle, 

and 

[133] is alkyl.

[134] Preferably, 

[135] R3 and 13 are each methyl, ethyl or propyl, or 

[136] R3 and R7 together with oxygen atom to which they are attached form dioxolane or 

dioxane, and 

[137] R4 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’.(c) reacting the compound of formula (11) with benzyl amine, and reducing it to 

produce a compound of the following formula (12); and [143,

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

[144 

0 

1F 

[14$] (9) 

[14 } 

3. 

RO OR’ 

[14 ] (10) 

[14] 
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[149] (SI’) 
[150] 

3 3 

BnHN 

[151 (12) 
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a 3 

RO OR’ �5 

S H2N,F 

[15] (4) 

[15 ] 
[1 5] wherein 

3 ’3 [1 61 R and R are each alkyl, or 

[1 71 Wand R’3 together with oxygen atom to which they are attached form heterocycle, 

and S 

[1 81 R4 is alkyl. 

[1 91 Preferably, S 

[1 J

 

Wand 10 each are methyl, ethyl or propyl, or 

[1 1] R3 and R’3 together with oxygen atom to which they are attached form dioxolane or 

dioxane, and 

1621 R4 is methyl, ethyl, propyl or butyl. 

63] 

64] The above process for preparing the compound of formula (4) will be more 

specifically described below. 

[65] In the step (a), it is preferable that the compound of formula (9)18 protected by 

using trimethylorthofonnate or triethylorthoformate, and the deprotection reaction is 

carried out in the presence of base selected from sodium hydroxide, potassium 
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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 
(a). 

[1661 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, dichioromethane, 

chloroform, and water. 

[167] Also, it is preferable that the reaction in the step (b) is carried out by using 

ethyichioroformate or methylcbloroforma.te in the presence of base selected from n - 

butyllithium, lithiumdiisopropylaniine or lithiumhexaxnethyldisilazide, and the base is 

used in 0.5 to 3.0 equivalents to the compound of formula (10), and said ethylchlo-

roformate or methyichioroforniate is used in 0.5 to 3,0 equivalents to the compound of 

formula (10). 

[168 Also, it is preferable that the reaction in the step (b) is carried out in a solvent 

selected from the group consisting of tetrahydrofuran, ethyl ether, and methyl-t-butyl 

ether. 

[169 It is preferable that the reduction reaction in the step (c) is carried out by using 

acetic acid and sodium borobydride, and said sodium borohydride is used in 1.0 to 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). 

[17 
] 

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). 

[17 1 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-t-butyl ether, and may be carried out as one-pot reaction, if desired. 

[17 1 It is preferable that the reaction in the step (d) is carried out in the presence of 

metal catalyst, more preferably palladium family catalyst or Raney nickel family 

catalyst. Specifically, palladium family catalyst having 1 to 20 wt% of palladium (Pd) 

or Raney nickel family catalyst having 1 wt% 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 compound of 

formula (12). 

[1 31 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 

dicblorornethane. 

[1 4] 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 I to 100 atm. 
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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 Reaction Scheme 4. S 

Reaction Scheme 4 

9 10 

- 

R’o2C’ 

- 
BnHNFCOW

 COFe 

wherein 
3 R and R are each alkyl, or 

R3 and R together with oxygen atom to which they are attached form heterocycle, 

and 

R4 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, hepatic diseases by hepatitis 

virus, acute hepatitis, fulniinant hepatic failure, hepatocirrhosis, sepsis, organ trans-

plantation rejection, rheumatoid arthritis, or cardiac cell necrosis due 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, Ittintinant hepatic failure, hepatocirrbosis, sepsis, organ transplantation 

rejection, rheumatoid arthritis, or cardiac cell necrosis due to isehemic cardiac 

diseases. 
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[186] 

[187]j 

Also, the present invention relates to 

formula (1) for the manufacture of a mcdi 

preventing apoptosis, specifically a medic 

brain impairment due to AIDS, diabetes, 

virus, hepatic diseases by hepatitis virus, 

atoeitrbosis, sepsis, organ transplantation 

necrosis due to iscbemIe cardiac diseases 

The compound of formula (1) aceordi 

formulated into various pharmaceutical f 

the pharmaceutical composition aceordin 

amount of the compound of formula (I) 

carrier that may take a wide variety of foi 

prepared. 

The compound of formula (1) may t 

cutaneous or oral preparation dependin 

Ivaiitageous to formulate the compositio: 

isiration and uniformity of dosage. 

[18 } For the oral preparation, any usual 

example, water, glycols, oils, alcohols 

preparations such as suspensions, syru 

kaolin, lubricants, binders, disintegrati 

preparations such as powders, pills, ca 

istration, tablets and capsules are the 11 

desirable for tablets and Pills to be for 

For the parenteral preparation,  Stel 

other ingredients such as solubility aid 

aqueous or oily suspension for injeetk 

procedure using suitable dispersing ag 

that can be used for preparing ipjeclio 

MaCi solution, and sterilized fixing oi 

suspending media. Any non-stimu3ati 

be used for this purpose. Fatty acid s4 
For the percutaneous preparation, 

agent and/or a suitable wetting agent 

having no significant skin irritation. $ 
through the skin and/or may assist pr 

cutaneous preparations are administer 

patch, a spot-on, or an ointment. 

of the compound of the above defined 

nt for treating inflammation or 

it for treating dementia, cerebral stroke, 

c ulcer, cerebral injury by hepatitis 

hepatitis, fulminant hepatic failure, bep-

tion, rheumatoid arthritis, or cardiac cell 

to the present invention may be 

ins for administration purpose. To prepare 

to the present invention, an effective 

mixed with a pharmaceutical acceptable 

rs depending on the formulation to be 

formulated as a parenteral injection, or per-

on its application purpose. It is especially ad-

in a unit dosage form for ease of admin-

srmaceutical carrier may be used. For 

the like may be used for oral liquid 

p’s, elixirs and solutions; or starches, sugars, 

agents and the like may be used for solid 

sules and tablets. Due to their ease of admin-

ost advantageous dosage unit forms. It is also 

ihulated into enteric-coated preparation. 

le water is usually used as the carrier, though 

may be used. Injections, for example, sterilized 

can be prepared according to the known 

nt, wetting agent, or suspending agent Solvents 

is include water, Ringer’s fluid, and isotonic 

may also be conveniently used as the solvent or 

ie fixing oil including mono-, di- glyceride may 

cb as oleic acid may also be used for injections. 

the carrier may include a penetration enhancing 

optionally combined with suitable additives 

aid additives may facilitate the administration 

paration of a desired composition. These par-

ed via various manners, e.g., as a transdermal 
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11921 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 May be administered once or over several 

times. However, specific administration dosage 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. 

[193] 
[194] 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. 

[1951 
[196] Preparation Example 1 

[197] i-Fluoro4-trimetbyIsilanyl-3-butyn.2-one (9) 

[198] 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-BuLl in n-hexane was added thereto over about 

25 minutes with maintaining the inner temperature below -30°C. After stirring 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 rnmol) of BF .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 solution 

was added thereto to finish the reaction. The organic layer was separated, and the 

aqueous layer was extracted with 200 mL of ethylacetate. The combined organic phase 

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 clear oil. 

[199] ’H NMR (500 MHz, CDC1): 4.90 (d1 .1 = 47.1 Hz, 211), 0.26 (s, 911) 

[200] 
13 C NPvIR (125 MHz, CDC1): 181.0 (d, I = 21.5 Hz), 104.0, 98.1, 84.8 (d, J = 187 

Hz) 

[201] 
[202] Preparation Example 2 

[203] 4-Fluoro-3,3-dimethoxy-1-butyne (fl), 
j(3 ,R ’= methyl) 

[204] 33.6 g (316 mmol) of trirnethyl orthoformate and 6.0 g (31.5 mmol) of p-TsOH-1-12 

0 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 

temperature (inner temperature 60 - 64°C) for about 6 hours. The reaction mixture was 



W012006/090997 

[205) 

[206] 

[21 

17 

concentrated under reduced pressure to re 

diluted with 260 mL of methylene chlo– 

carbonate solution was added thereto and 

extracted by using 130 mL of methylene 

concentrated under reduced pressure to 

4-fluoro-3,3-diinethoxy-1-tiimethylsilyll 

precursor compound of the object comp 

PCTIKB2006I000576 

,ve about 130 mL of solvent, and was 

130 mL of 10% aqueous sodium hydrogen 

and the water layer was 

The combined organic layer was 

te (59.0 g, 9211/0 as an intermediate, a 

(10). This compound was used in the 

next reaction without further purification,! 
1 NMR (00 MHz, CDCI): 4.38 (’, J = 47.1 Hz, 211), 3.40 (s, 611), 0,20 (s, 911) 

59.0 g (289 mmol) of 4-

compound of the object compound (10) 

-1-trimethylsilylbutyne, a precursor 

from the above, was dissolved in 280 

mL of methylene chloride, treated with 59 mg (0.183 mmol) of tetra-n-butyl ammoni-

umbrontide and 347 mL (347 mmol) of N sodium hydroxide aqueous solution, and 

stirred for about 2 hours. The organic layer was separated, and the aqueous layer was 

extracted with 110 mL of methylene chibride. The combined organic layer was washed 

with 110 mL of brine, and concentrated under reduced pressure to give the object 

compound (10, R3, R methyl; 40.9 g, quantitative yield). This compound was used 

in the next reaction Without further pur 

H NMR (500 MHz, COCI): 4.42 (d, J = 47.1 Hz, 211), 3.42 (s, 611), 2.64 (s, IH) 
13 C NMR (125 MHz, CDCI): 96.1 (d, LI = 20.3 Hz), 82.9 (d, J =180 Hz), 77.5, 

75.5,51.0 

Preparation Example 3 

Ethyl 5-fluoro4,4- methoxy.2-jentynoate (ii, R , 
i3 = methyl, R4 = ethyl) 

A solution of 40.9 g (405 mmol) of diisopropylamine in 270 mL of tetrahydxofuran 

was cooled to 0°C, and 112 g (405 mmol) of 2,5 M n-BuLi in n-hexane was added 

thereto over about 1 hour with maintaining the inner temperature below 14°C. The 

reaction mixture was stirred at 0°C for’ about 30 minutes, and the temperature was 

adjusted to -781C. A solution of 41.0(311 mmol) of the compound obtained from the 

above Preparation Example 2(10, R3, R’3 = methyl) dissolved in 160 mL of 

tetrahydrofuran was added to the reaction mixture over about 2 hours with maintaining 

the inner temperature below -40°C,  and then 60.4 g (557 mmol) of ethyl chioroformate 

was added thereto over about 1 hour with maintaining the inner temperature below - 

40°C, and further the reaction mixture was stirred at 0°C for about 2 hours. 250 mL of 

10% ammonium chloride aqueous solution 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 ethyl acetate, and the combined organic layer was washed with 100 
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mL of brine and concentrated under redued pressure to give the crude object 

compound (11, T( , R1 = methyl, R4 = ethyl; 95.0 g, calculated yield 70%). This 

compound was used in the next reaction without further purification 

H NMR (00MH7-, CDCI): 4.45 (U, J = 46.5 Hz, 2H), 4.25 (q, J, 7.1 Hz, 2H), 
3,43 (s, 611), 1.31 (t, J = 7.3 lIz, 311) 

Preparation Example 4 

Ethyl 3(benzylamino)5fluoro44dlmethoxypentanoate (12,R3 , It = 

methyl, R 4 =ethyl) 

88 g (431 mmol) of the crude compound obtained from the above Preparation 

Example 3(11, l , R  = methyl, W = ethyl) was dissolved in 430 mL of methyl-t - 

butyl ether (MTBE), and the temperature 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 ether. Again, the temperature of the reaction 

mixture was adjusted to 0°C, 33 g (873 nmo1) of NaBH4 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 mai4tained at 0°C, and 880 mL (2640 mmol) of 3 N 

sodium hydroxide aqueous solution wa slowly added thereto over about 2 hours. The 

organic layer was separated, and the separated organic layer was washed with 880 mL 

of 10% ammonium chloride aqueous solution, and then 880 mL of 1 N hydrochloric 

acid aqueous solution was added theretO. The aqueous layer was separated, washed 

with 400 mL of methyl-t-butyl ether, and basified by using 246 mL of 10 N sodium 

hydroxide aqueous solution, and extrated with 700 mL x 2 of methyl-t-butyl ether. 

The combined organic layer was washed with 400 mL of brine, and concentrated under 

reduced pressure to give the object compound [12, R, R3 methyl, R4 = ethyl; 60.0 g, 

44%, and 65% from the compound of formula (10)]. This compound was used in the 

next reaction without further puriflcatiçn 
1 11 NMR. (400 lvtHz, CIDCI ): 7.35-7.21 (in, 511), 4.53 (2dd, .1=46.8, 10.4 Hz, 211), 

4.13 (q, J = 7.2 Hz, 211), 3.80 (2d, .1 = 12.8 Hz, 2H), 3.53 (dd, .1= 8.4, 4.0 Hz, 111), 

3.30 (s, 311), 3.22 (s, 311), 2.79 (dq, J 15 .6, 3.6 Hz, 111), 2.40 ddd, .1 = 15.6, 8.0, 1.6 

Hz, 1i-1),l.25(t,J7.2 Hz, 311) 

Example 1 Ethyl 3-amino-5..t’luoro-4,4-dimethoxypentaflOate (4, R’31 R3 = methyl, R4 ethyl) 18.3 g (58.5 minol) of the compound obtained from the above Preparation Example 

4 (12, R3 ,R7 = methyl, R4 = ethyl) was dissolved in 180 mL of ethanol, and 

debenzylation was carried out by ushg 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 Ceflite pad, and washed with 90 mL of ethanol, and the filtrate 

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

98%). This compound was used in the next step without any purification. 
H NMR (500 MHz, CDC1): 4.53 (2dd, .1=46.5, 10.4 Hz, 211), 4.14 (q, J = 7.3 

Hz, 211), 3.57 (dcl,.1 = 11.0, 1.9 Hz, 11-1), 3.29 (U, .1 = 11.7 Hz, 611), 2.73 (dd, J = 16.5, 

2.5 Hz, 111), 2.36 (ddd, .1 = 16,5, 10.4, 2.5 Hz, 111), 1.25 (t, .1 = 7.3 Hz, 311) 

Preparation Example 5 

5-f1uuro-3-[((1)-5-isopropyl-3-(1-isoqu1nolinyl)-4,5-dihydro-isoxazole-S-carbonyl) 
-amino]-4,4-dlmethoxy-pentanoic acid ethyl ester (13, R ’=l-isoquinolinyl, R 2 

Isopropyl, R. , R = methyl, R 4 = ethyl) 

15.5 g (54.5 mmol) of (SR 

S )-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazole carboxylic acid (2, R’ = 

S1-isoquinolinyl, R2 = 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 chloride 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 

1 (4, E, 0 = methyl, R4 = ethyl) dissolved in 30 mL of methylene chloride was slowly 

added thereto over 20 minutes. The reaction mixture was stirred 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 object compound (13, R’=l-isoquinolinyl, R2 = 

isopropyl, R3 , R3 = methyl, R4 = ethyl: 30.1 g, quantitative yield). This compound was 

used in the next step without any purification. 

[2 9] ’H NMR (500 Mhz, CDCL): 9.12 (q, 111)7 8.53 (in, 111), 7.85-7.25 (m, 411), 4.80 

(m, 111), 4.54-4.34 (in, 211), 4.14 (q, I 7.4 Hz, 211), 3.99 (2d, .1= 18.4 Hz, 111), 3.81 

(m, 111), 3.78 (2d, I = 8.6 Hz, 114), 3.33 (d, 311), 3.20 (d, 311), 2.75 (m, 3H), 2.53 (in, 

111), 2.39 (heptet, I = 6.7 Hz, Ili), 1.27 (t,.1 = 7.4 Hz, 1.511), 1.07 (in, 611), 0.97 (t, J = 

7.4 Hz, 1.511) 

1] Preparation Example 6 
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eamhio14,44lmetboxy.pentanoic acid 

R = methyl) 

.0.1 g (61,6 minol) of the compound 

5 (13, R1=l-isoquinolinyl, R2 isopropy, 

7.76 g (185 mmol) of lithium hydroxide 

solvent of 168 mL of tetraliydrofuran am 

4 hours. The reaction mixture was conce: 

tetrahydroluran in the solvent, 180 mL o 

added thereto, and the mixture was wash 

layer was acidified With 66 mL of 6 N h 

PCTIKB2006/000576. 

.039 

R1=14soqulnolinyl, R2 = isopropyl, R 

blamed from the above Preparation Example 

R3, R3 = methyl, R.  = ethyl) together with 

were dissolved in a mixed 

42 mL of water, and stirred at about 40°C for 

trated under reduced pressure to remove 

1 N sodium hydroxide aqueous solution was 

d with 120 mL x 2 of toluene. The aqueous 

Jrochloric acid aqueous solution, and 

extracted with 150 mL x 3 of methylenech1oridc, and the combined Organic layer was 

concentrated under reduced pressure to give the object compound (14, R’ 

=1-isoquinolinyl, R2 = isopropyl, R3, R’= methyl; 25.4 g, 89%). This compound was 

used in the next step without any puri1i 

’HNMR (400 MHz, CTh03): .10-

4.77 (in, 1H), 4.54-4.34 (in, 211), 3.95 ( 
3.35-3.16 (2d, 611), 2.78 2dd, J = 16.0, 

(s, lii), 1.06 (m, 611) 

Example 2 

drofuranofle (1, R =1-lsoquinolinyl, 

17.0 g (36.9 mmcl) of the compoui 

6(14, R1=1-isoquinolinyl, R2 = isopro 

acetic acid were dissolved in 123 mL ( 
solution, and stirred for about 4 hours. 

was adjusted to 0°C, and 150 mL of et 

mmcl) of 3 N sodium hydroxide aque 

about 3. The organic layer was separa 

150 mL x 2 of ethyl acetate. The comt 

brine, and concentrated under reduce 

toluene, and concentrated again under 

compounds of formula (15) and fonni 

(15.4 g, quantitative yield, chemical p 

UNMR (500 MHz, L)MSO-d6): 

5.15 (iii, 1.511), 4.77 (m, 111), 4.42 (in, 

(in, iii), 8.52 (in, 111), 7.86-7.13 (in, 411), 

J=8 

’ 

0 Hz, 111). 3.75 (2d, S = 18.4 Hz, 111), 

Hz 1), 2.54 (in, 1H), 2.39 (in, 114), 2.35 

R2 = isopropyl) 

d obtained from the above Preparation Example 

yl, J(3 , 10 = methyl) and 6.6 mL (110 mmcl) of 

738 mmcl) of 6 N hydrochloric acid aqueous 

The inner temperature of the reaction mixture 

Lyl acetate was added thereto. 220 mL (660 

us solution was slowly added to adjust the pH to 

A and the aqueous layer was extracted with 

med organic phase was washed with 100 mL of 

pressure. The residue was diluted with 50 rnL of 

reduced pressure to give .a mixture of the 

Ia (16) (R’=l-isoquinolinyl, R2 = isopropyl) 

Lrity: 87.0%). 

.99 (in, II), 8.65 (in, 111), 8.19-7.78 (in, 411), 

0.511), 3.91 (2d, 5 17.6 Hz, 114), 3.74 (in, 11-1), 
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[239 

2.99 (m, 0.211), 2.82 (m, 111), 2.63 (m, 0.811), 2.33 (m, 111), 0.97 (m, 611) 

To 146 mL of toluene was added 14.6 g (35.2 mrnol) of the mixture of the 

compounds of formula (15) and formula (16) (R’=l4soquinolinyl, R2 = 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, R1=1-isoquinolinyl, J(2 

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) (R1 

=1-isoquinolinyl,R2 = isopropyl) is 92.8:7.2 by 1-IPLC. 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 659C 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, R2 = 

isopropyl), was obtained in 54.7% of yield 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 polarization magic angle spinning) at 9 Id-I spinning rate. 

[241 ’11 NMR (CDC1): 9.02 (bs, 111), 8.54 (d, J = 5.5 Hz, 111), 7.85 (d, I = 7.95 Hz, 

111), 7.70 (m, 311), 7.60 (bs, 111), 4.86 (bs, 111), 4,2-5.2 (bs, 211), 4.05 (b, J 19.0 Hz, 

111), 3.78 (b, I = 19.0 Hz, iH, 2.7-3.1 (bm, 211), 2.40 (m, lii). 1.08 (1d, J = 6.7,4.9 

1-J;611) 

C NMR (CDCI): 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, 1 = 215 Hz), 48.9 (b), 44.6, 34.4, 33.9, 17.7, 16.3 
13 C NMR (solid): 176.4, 171.8, 1603, 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 (ESI): 416.14 (M+1) 

C’- acetonitrite) 

Experimental Example I 

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, R2 = isopropyl), 

it was observed that 50% of the amorphous form was destroyed after 28 days under 

severe condition (60°C), but the quantitative amount of the crystalline form was not 
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decreased at all under the same condition 

should be understood that the crystalline 1. 

form enough to be used for the compositi 

Experimental Example 2 

Treatment effect on LPS-Induced 

ep 1: Prepat1ionfb19od sample 

Male Balb/c mice (6 weeks, Charles 

up at 22°C under 55% of relative humid 

Feed and water were supplied without lii 

galactosainine were dissolved in the con 

spectively, in pyrogen-free saline, and in 

injected into the mice in the amount of 5 

and D-galactosamine, vehicle wherein t1 

consisting of PE0400 : ethanol : Tween 

vehicle alone was injected to the test ani 

mice hearts 8 hours after the drug ixjecti 

Blood plasma ALT activity of the b 

measured by using ALT assay kit (Asai 

manufacturer’s protocol. It was observe 

galactosamine rapidly increased ALT a 

inhibited such increased enzymatic aeti 

these results, El) value for each test ix 
50 

(GrapbPad Co.). 

Experimental Example 3 

Treatment effect on Fas antibocl 

Male Balb/c mice (6 weeks, Charle 

up at 22°C under 55% of relative humb 

and water were supplied without limit. 

PCT/KR2006/000576 

) even, after 28 days. Therefore, it 

has better stability than the amorphous 

of inhibitor or therapeutic agent. 

hepatitis in mice 

iver Laboratory, Osaka, Japan) were bred 

v, with changing night/day per 12 hours. 

,t. LPS (lipopolysacchaxide) and 1)-

ntrations of 0.4 mg/mL and 280 mg/niL, to-

ed in the ratio of 1:1. The solution was 

J/kg. Immediately after the injection of LPS 

test compound is dissolved (a mixture 

in 15 : 7.5 : 2.5 is 1/5 diluted with saline) or 

al. Blood samples were obtained from the 

od samples obtained in the Step 1 was 

?baxmaceutical company) according to the 

that administration of LPS and D-

vity in blood plasma, and the test material 

in a dose-dependent manner. Based on 

erial was calculated byusing Prism software 

acute hepatitis In mice 

River Laboratory, Osaka, Japan ) were bred 

ty, with changing night/day per 12 hours. Feed 

as 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 mI/kg. Immediately after injection of Fas antibody, vehicle wherein the 

test compound is dissolved (a mixture onsisting of PE0400 : 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 injection. ED 

0value for the obtained blood sample was calculated by using the above test method. 
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[260] 
[261] 

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 

BD0 95% 
Model 1 Administration route 

(mg/kg) confidence interval (mg/kg) 

Intravenous 
0.015 0.002-0.111 

LPS/D-Gin administration 

Oral administration 0.02 0.003-0.118 

Intravenous 
0.003 0.0010.006 

Fas antibody administration 

Oral administration 0.018 - 0.013-0,026 

INDUSTRIAL APPLICABILITY 

The isoxazoline derivative having cyclic carboxylic acid hetniketal 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 d.iastereoisomer 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. 
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Claims 
[1] 1. A compound of formula (1): 

[2] 
H
 HO F 

H 

[3] (1) 

wherein 

R’ is aikyl or aryl, and 

R2 is alkyl. 

[4] 2. The compound of claim 1, wherein 

R1 is isoquinolinyl, quinolinyl or napbthyl, and 

R2 is methyl, ethyl, propyl or butyl. 

[5] 3. The compound of claim 2, wherein 

R’ is isoquinolinyl, and R2 is isoprOpyL 
[6] 4. A process for preparing a compound of formula (1), comprising: 

(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; 

[7] 

OH 

[8] (2) 

[9] a 3 

ROOR’ 

H2NF 

Co 2 

(4) 

[1 
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El 

N�O 2 ROOR 

R1)<1(NfF 

0 
CO2R4 

(13) 

[11] 3 3 
N�O 2 R  OR’ 

(14) 

I 

Q  

[13] (1) 

wherein, 

� R1 is alkyl or aryl, 

R2 is alkyl, 

R3 and R’3 are each alkyl, or 

R3 and R3 together with oxygen atom to which they are attached form 

heterocycle, and 

R4isalkyl. 

[14] 5. The process of claim 4, wherein 

R’ is isoquinolinyl, quinolinyl or naphthyl, 

R2 is methyl, ethyl, propyl or butyl, 

R3 and R3 are each methyl, ethyl or propyl, or 

R3 and R3 together with oxygen atom to which they are attached form dioxolane 

or dioxane, and 

R4 is methyl, ethyl, propyl or butyl:-

[151

utyl 

[15] 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 chloride, phosphoryl ui-chloride and thionyl 

chloride. 
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[16] 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, dilsopropylethylamine, pyridine, 44methylaininopyridine and 

4-(4-methyl-piperidine-1-yl)-pyridine. 

[17] 8. The process of claim 4 or 5, wherein the hydrolysis in the step (b) is carried 

out in the presence of base selected from the group consisting of lithium 

hydroxide, sodium hydroxide, potassium hydroxide and calcium hydroxide. 

[18] 9.The process of claim 4 or 5, wherein the deprotection reaction in the step (c) is 

carried out in the presence of acid selected from the group consisting of hy-

drochloric acid, sulfuric acid and tiifluoroacetic acid. 

[19] 10. The process of claim 4 or 5, wherein the deprotection reaction in the step (c) 

is carried out in the presence or absence of solvent selected from 

dichiorornethane or chloroform. 

[201 11. The process of claim 4 or 5, wherein the crystallization-induced dynamic 

transformation reaction in the step (d) is carried out by adding the compound of 

formula (1) as seed. 

[21] 12. The process of claim 11, wherein the crystallization-induced dynamic trans-

formation reaction in the step (d) is carried out in the presence of seed and a 

catalytic amount of base. 

[22] 13. The process of claim 12, wherein the base is an amine selected from the 

group consisting of triethylaxnine, tri(n-butyl)amine, diisopropylethylamine, di-

isopropytantine, pyridine, 4-dirnethylaniinopyridine, 

4-(4-methyl-piperidine-1-yl)-pyridine, optically active 1-phenyletheylaniine, and 

optically active 1-naphthylethylarnine. 

[231 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). 

[24] 15. A compound of formula (4): 

[25] 
ROOR’ 

H2NF 

(4) 

wherein 

R3 and R7 are each alkyl, or 

R3 and R3 together with oxygen atom to which they are attached form 

heterocycle, and 
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R4 is alkyl. 

[26] 16. The compound of claim 15, wherein 

R3 and R3 each are methyl, ethyl or propyl, or 

R3 and R together with oxygen atom to which they are attached form dioxolane 

or dioxane, and 

R4 is methyl, ethyl, propyl or butyl. 

[27] 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 reducing it to 

produce a compound of formula (12); and 

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

[28] 

(9) 

[29] 3 3 

RO OR’ 

XF 

[30] (10) 

3 3 RO OR’ 
XF 

4# 

RO2C 

(11) 

[31] 3 3 

RO OR’ 

BnHNF 

[32] (12) 



go 

2006/090997 PCTJKP..20061000576 

[33] 
3 3 

ROOR’ 
H2N)(,F 

4 

CO2[34]

 wherein 

R3 and R7 each are alkyl, or 

R3 and R’3 together with oxygen atom to which they are attached form 

heterocycle, and 

R4 is alkyl. 

[35] 18. The process of claim 17, 

wherein R3 and 10 each are methyl, ethyl or propyl, or 

R3 and R3 together with oxygen atom to which they are attached form dioxolane 

or dioxane, and 

R is methyl, ethyl, propyl or butyl., 

[36] 19. The process of claim 17 or 18, wherein the protection reaction in the step (a) 

� is carried out by using tthnethylorthoformate or triethylorthofonnate. 

[37] 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. 

[38] 21. The process of claim 17 or 18, wherein the reaction in the step (b) is carried 

out by using ethyichioroformate or methylchloroformate. 

[39] 22. The process of claim 21, wherein the reaction in the step (b) is carried out in 

the presence of base selected from n-butyllitbium, litbiumdiisopropylamine or 

lithiumhexamethyldisilazide. 

[40] 23. The process of claim 17 or 18, wherein the reduction reaction in the step (c) 

is carried out by using acetic acid and sodium borohydride. 

[41] 24. Theprocess of claim 17 or 18, wherein the reaction in the step (d) is carried 

out in the presence of metal catalyst. 

[42] 25. The process of claim 24, wherein the metal catalyst is palladium family 

catalyst or raney nickel family catalyst. 

[43] 26. A pharmaceutical composition for treating inflammation or preventing 

apoptosis, comprising the compound of formula (1) according to claim 1 and 

pharmaceutical acceptable carriers. 

[44] 27. The pharmaceutical composition of claim 26, wherein the composition is 

used for dementia, cerebmi stroke, brain impairment due to AIDS, diabetes, 
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gastric ulcer, cerebral injury by hepatitis virus, hepatic diseases by hepatitis 

virus, acute hepatitis, flulminant hepatic failure, hepatocirrhosis, sepsis, organ 

transplantation rejection, rheumatoid arthritis, or cardiac cell necrosis due to 

ischemic cardiac diseases. 

[45] 28. The compound of claim 3, wherein the compound is a crystalline form 

showing the following X-ray diffraction pattern: 

[46] 

[47] 

D (X) Relative strength(1/10) 20 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 24.3 

3.414 0.219 26.1 

[4811 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. 

[49] 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 isehemic cardiac diseases. 

[50] 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. 

[51 32. The use of claim 31, wherein the medicament is used for dementia, cerebral 

stroke, brain impairment due to ADDS, 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. 
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� La resente invención se retiere a un derivado de 

soxazoiLifria que tiene un4 partØ hemicetal de dcido 

carboxico 
ciclico para usar como un inhibidor de caspasa, 

a un�pocedimiento para prepararlo, a una cornposición  

far naci4ica que lo comprendo y al uso del mismo. 

i ifihibidor de caspas se ref iere a un compuesto que 

puede iniibir la actividad de la caspasa, regulando.de Øste 

modo la inf1amaci6n o la apQptosis provocada por la función 

de la aspasa. Entre los inhibidores de la caspasa, se 

conoce ie el inhibidor irieversib1e muestra una actividad 

de i bicin rnÆs efectia, ya que inactiva en forma 

irrevrihle a una enzima pracontrolar la apoptosis (Wu, J. 

y col., Methods: A CompaniQ to Methods in Enzymology, 1999, 

17, 4 Los siguientes cornpuestos son conocidos como 

inhibdres irreversibles r tienen en comün una parte de 

cido 

DN-1965 MX-1013 

itre las enfermeda1es que pueden ser tratadas o 

aiiv4s por la administraci6n de los compuestos arriba 

mencica�dos, se ericuentrai artritis reumatoide, enfermedad 

intet–nai iriflamatoria, Onfermedad de injerto vs. huØsped, 
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sepsis, steoartritis, ostecporosis, leucemia mielogØnica 

guda y ,r6nica, menin9itist salpingitis, shock sØptico, 

oiargi4:, colitis, encefalitis, endocarditis, 

lomeruloefritis, hepatitis, miocarditis, pancreatitis, 

diabetes llitus Tipo I, escLerosis multiple, enfermedad de 

� lzheimer enfermedad.de Parknson, hepatocirrosis, etc. 

� Refericias: S 

�Demicia: Arch. Neurol 20031 Mar; 60(3): 369-76, 

’Caspas� ene expression in the brain as a function of the 

clinical ?togression of Alzheimer disease". Pompi. PN, Yemul, 

Xiang Z., Ho, L., Haroutinian, V. Purohit, D., Mohs, R., 

� asineti G.M.; 

Aci en  cerebrovascular: Proc. Natl. Acad. Sci. USA 

002, 12; 99(23) : 1518-93, "Caspase activation and 

europrQtCtion in caspase-3-deficient mice after in vivo 

cerebral ischemia and in vitro oxygen glucose deprivation". 

e, D.A.,, Wu, Y., Huang, Z., Matshushita, K., Plesnula, N., 

uustirLak1 J.C., Hyman,. B.T., Yuan, CS.., Kuida, K., Flavell, 

.A., Mc4owitz M.A.; 

� D&ł cerebral debido a SIDA: J. Neurosci. 2002, Mayo 

5; 22 10):. 4015-24, "caspase cascades in human 

mmunodeficiency virus -associated neurodegeneration". Garden, 

.A., Budd, S.L., Tsai, E., Hanson L., Kaul, M., D’Emilia, 

.M., Friedlander, R.M., Yuan, J. Masliah, E., Lipton, S.A.; 

Dia+tes: 
Diabetes 2002, Junio; 51(6): .1938-48, 



ypergiemia- induced apoj 

tochoi$i.a1 cytochrome C 

thway" Cai, L., Li, W., 

ng, Y. ; 

osis in mouse myocardium: 

-tediatØd caspase-3 activation 

lang, G., Guo, L., Jiang, Y., 

filcera gÆstrica: J. Phsiol. Pharmacol. 1998, ]Jic., 

9(4): 4801-500, "Role of basic fibroblast growth factor in 

he su ession of apoptottic caspase-3 during chronic 

astric icer healing" S1oniany, L , Piotrowski, J 

lomian, A.; 

Lei4n cerebral por hep titis: J. Viral Hepat. 2003, 

ar , lO(2) 81-6, -Cerebral dysfunction in chronic 

epatitiC infection" Fortoii, D M , Taylor-Robinson, S.D., 

homas, C,; 

In.Su. içiencia  hepAticaJ fulminante: Gastroenterology 

000, Aosto; 119(2): 446-60 "Tumor necrosis factor alpha 

n the pthogenesis of human and murine fulminant hepatic 

ailure’, Streetz, K Leifel6, L., Grundmann, D., Ramakers, 

., Ec)t, K., Spengler, 1U., Brenner, ID., Manns, M., 

rautwe*n C.; 

Se$ s Nat Immunol 2000, IDic , 1(6) , 496-501, 

Caspase inhibitors improve survival in sepsis a critical 

ole of 
F 
the lymphocyte. Hotchkiss, R S , Chang, K C 

Manson, P B , Tinsley, K W , Hui, J J , Kiender, P 

anthoua is, S., Roy, S., Black, C., Grimm, E., Aspiotis, 

Han, , Nicholson, ID W , Karl, I.E.; 



Reiazo al .transplante de 6rganos: Xenotransplantation 

2001, yo, 8(2) 115-24, In vitro prevention of cell-

mediatd xeno-graft reject1n via the Fas/FasL-pathway in 

CrmA-tisducted porcine kidiey cells" Fujino, M., Li, X K 

Suda, T. Hashimoto, M., OkaDe, K.., Yaginuma, H.., Mikoshiba, 

çi K., Gu,: L., Okuyama, T., Eaosawa, S., Amemiya, H., Amano, 

T.., Suzi, S..; 

At itis reumatoide P]og Med. Chem 2002; 39 1-72, 

"Caspae inhibitors as anti-inflammatory and antiapoptotic 
4,1 

agents’s Graczyk, P.P.; 

Enfermedades card1acas isquØmicas: Am. J. Physiol. 

Heart Ci.c. Physiol. 2002, ept.; 283(3): H990-5, "Hypoxia-

induced leavage of caspase- and DFF45/ICAD in human failed 

cardioycytes". Todor, A., Sharov, V.G., Tanhehco, E.J., 

Silverra , N., Bernabei, A., Sabbah, H. N.; 

Axt-,inf1amaci6n: J. Inrnuno1. 2003; Mar. 15; 170(6): 

3386-9L "A broad-spectrum caspase inhibitor attenuates 

allergic airway inflammation in murine asthma model" Iwata, 

A., Na.sh o, K., Winn, R K $ Chi, E Y , Henderson, W R Jr 

Harlan1 J.M.; 

H tocirrosis i) J. Parmaco1 Exp. Ther. 2004, Mar 

308 (3) 1191-6, "The caspas inhibitor Idn-6556 attenuates 

hepatiC t,njury and fibrosis n the bile duct ligated mouse" 

Canbay A.., Fledstein, A.,  Baskin-Bey, E., Bronk., P.S., 

Gores,  (3.J.; ii) Hepato1oçy. 2004, Feb.; 39(2) 273-8, 



"Apopts the nexus of 1ivr injury and fibrosis", Canbay, 

A., Frk4rnan, S , Gores, G d , iii) Hepatology, 2003, Nov 

38(5): 188-98, "Kupffer cell engulfment of apoptotic bodies 

stimulats death ll9and and 6ytokine expression Carthay, A 

Feldsti ., A E , Higuchi, H Wernebur, N., Grambihier, A 

Bronk, $P., Gores, G.J. 

Por otro lado, para la ?arte de Æcido 3 -amino-5-f luoro-

4-xopnanoicQ del irthibidr de caspasa, se corioce en el 

àrte un-procedimiento.de prparaci6n tal comoel siguiente 

Esquema  reacciôn 1 (Revesz y col., Tetrahedron Lett 1994, 

35, 963. 

iema de reacción 1 

OH 

OgN ’r""F ------- H2N F 

CO2u 
- tBu 

Zc presentes inventoes han continuado estudiando un 

compueto que puede ser usaio como un inhibidor efectivo de 

la cassa, y un procedimierto para su preparacióxi 

resultado, desctthrieron que el derivado de 

isoxazo Irza que tiene ulila parte hemicetal de âcido 

carbox ico ciclico de acuerdo con la presente invención 

tiene t a buena actividad d6 irihibición de caspasa, y puede 

ser pikeparado con alta pureza usando la transformación 

dinâmi inducida por critalización, para completar la 
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resent* in7enca6n 

un objeto de la pesente invenci6n es proveer un 

ompuest de la siguiente fcrmula (1) con la estructura de 

soxazoi4na y partes hemicetl de Æcido carboxilico ciclico, 

un rnvo procedimiento paa la preparaczón efectiva del 

ismo. 

Ot,x1i objeto de la presente invenci6n es proveer un 

erivado amina de la siguiente formula (4), un intermediario 

ara al compuesto de la siguiente f6rmula (1) y un 

roced.ento para prepararl . 

Otr objeto de la pre erite invenci6n es proveer una 

omposacn farmacØutica par tratar la inflamación o evitar 

a aotfsis que comprende el compuesto de la siguiente 

6rmula. 1) y vehiculos farmcØuticamente aceptables 

Otr objeto de la presente invención es proveer un 

Letodo ’para tratar la znflartaciOn o evitar la apoptosis en 

n pa:, nte, que comprendeadministrar una cantidad 

erapu.t camente efectiva 
cel

compuesto de la siguiente 

órmula  10 al paciente 

otr4 objeto de la presete invenci6n es proveer un uso 

.l côiuesto de la sigiiente formula (1) para la 

reparac on de un medicamerHo para tratar la inflamaciOn o 

vitar 1. apoptosis 

ot4 objeto de la preente invenci6n es proveer una 

orma csta1ina del compueto de la siguiente fOrmula (1) 
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de difracciôn de rayos X de la 

uØsto de f6rrnula (1) (RI = 

isoquiw,.niio, R2 = isoprop1o) de acuerdo con la presents 

inven4 

La’ ig 2 es un grÆficD que muestra los resultados de 

la prua de estabila.dad de la forma cristalina y la forma 

amorfa 1 compuesto de fórriula (1) (R1 = isoquinolinilo, R2 

1sopr4.lo) de acuerdo con la presents invención 

Al.  �t4rminosimpotÆntes  
usados en la preserite 

invenci pueden ser definios como sigue 

� Eb.as formulas y los Esuemas de reacciOn usados en la 

Present invenciOn alquil se refiere al grupo aiquilo 

lineal ramificado que con iste en 1 a 8 âtomos de carbono 

o un upo cicloalquilo qu consiste en 3 a 10 Ætomos de 

carbo1Gf S 

Z.4tms, arilo incluye 1odo el grupo aromâtico, el grupo 

heteroaomÆtico y derivadosparcialmente reducidos del mismo 

IJicho g4upo aromtico se reiere a hidrocarburos insaturados 

de S a 5 miembros en una fDrma cIclica simple o fusionada y 

d–cho::+upo heteroaromÆtic 
se refiere a grupos aromÆticos 

que ti+en 1 a 5 heteroÆtonos seleccionados entre el grupo 

que C iste en oxigeno, azifre y nitrOgeno. 

24mas. uno o mâs hidOgenos de dicho aiquilo y dicho 

arilo. ueden ser substitui1os por otros substi.tuyentes. Los 
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ejemp1 de substituyentes seleccionables incluyen acilo, 

amino, arboalcoxi, carbo4, carboxiamino, ciano, halo, 

hidrox, nitro, to1, a1qui1, cicloalquilo, alcoxi, ariloxi, 

suit ox, guanido, etc 

La Ipresente invencin se ref iere a un derivado de 

1soxaz+na 
que t.ene una parte hemicetal de âcido 

carbo1ico cIclico de la iguiente f6rmuia (1) para usar 

(1) 

como nbidor de la caspas 

en -d  

es 4ilo o arilo, y 
R2 es a4uiio 

zferentemente 

R1 es i6quino1inilo, quinoinilo o naftilo, y 

R2 es itiio, etilo, propilb o butilo. 

preferentemente, R es isoquinoliriilo y R2 es 

isopr11o. S S 

S] compuesto de fl6rmula (I) en donde R1 es 

isoq4łinio  y R2 es iopropilo puede existir como una 

forma cristalina que prsenta el siguiente modelo de 

difrc Ion de rayos X 
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(X) Concentración 
relativa (I/b) 

Angulo 2 

0 
41 
555  15 

71,284 0,397  12,15 
0,260 15,21 

%,5,63 0,228 15,93 

,372 0,302 16,5 

,840 1,000 18,33 

4,695 01477 18,9 

�,341 0,454 20,46 

011230 24,3 

01219 26,1 

AdçuiAs,  

procethuiento 

cornprnie: 

(a) 

luego 

fOrmula 

la presente 

para preparar 

activar un compuesto 

acer10 reaccioriar con 

(4) para producir 

invencióri se ref lere a ur 

el compuesto de fOrmula (1), que 

de la siguiente fOrmula (2), 

un compuesto de la siguientE 

un compuesto de la siguient� 

to de la siguiente fOrmula 

to de la siguiente fOrmula 

sto de la siguiente fOrmula 

transformaciOn dinÆmica inducida 
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en don* 

es ai4ziio o arilo, 

es al$-uilo, 

y fi on cada uno aiquilo, o 

RyRjunto con el Ætomo de oxIgeno al cual estÆn un.idos 

forrnan 4heteroc–clo1 y 

es 1jui1o. 

Pferentemente: 

es iuinolizilo guinolinilo o naftilo, 

R.2
 es  110, etilo, propilo o butilo, 

y RsOn cada uno metilo etilo o pro pilo, o 

R.3 y junto con el âtomo de oxIgeno al cual estÆn unidos 

formax .4n dioxolano o dioxaTIo, y 
R4 es ti1o, etilo, propilc o butilo. 

C+ 
paso del proce.imiento de preparación arriba 

menciondo del compuesto d formula (1) puede ser descripto 

con myres detalles como sgue: 

ui reactivo 4e activaci6n para activar al 

compu+o de fórmula (2) e el paso (a) arriba mencionado es 

preferble usar uno selecc’onado entre el grupo que consiste 

en cicuro de oxalilo, loruro de trimetilacetilo, tn-

cloruT4 de fosfonilo y c1oiuro de tionilo. 

es prefenibie que la reacci6n en el paso (a) 

sea UØvada a cabo en la presencia de una base seleccionada 

entre el grupo que cosiste en tnietilamina, tri(n-
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butil)na, diisopropi]eti1amina, pirithna, 4- 

dimeti4L+inopiridir1a y 4- (4-knetil-piperidina-1-i1) -piridina, 

y es pferib1e que la base se use en una cantidad de 1,0 a 

10,0 eç valentes al cornpuesto de fórmula (2). 

es preferible que la reacci6n en el paso (a) 

sea 117-aaa a cabo en unol o ms solventes seleccionados 

entre :4 grupo que consists en dic.lorometano, cloroformo, 

tetrab4rofuranQ, dimetoxieano, thoxano y acetato de etilo 

Pox otro lado, es preferible que el compuesto de 

f6rmu1 (4) en el paso (a) se use en una cantidad de 1,0 a 

3,0 equ: valentes al compueso de f6rmula (2). 

SO preferible que la hidrólisis en el paso (b) sea 

11ev0a cabo en presenci4 de una base seleccionada entre 

el grupx> que consiste en hir6xido de litio (prefereritemente 

anhidro o rnonohidrato c4sta1ino), hidr6xido de sodio, 

hidrOxio de potaslo e hi4r6xiclo de calcio, y tambiØn es 

prefeile que la base sea usada en una cantidad de 0,1 a 

100e4Ava1entes al cornpueto de fórmula (13). 

i.4m6s1 es preferible que la reaccin en el paso (b) 

sea 11.4vada a cabo en uno o mâs solventes seleccionados 

entree1 grupo que consist4 en metariol, etanol, n-propanol, 

isoprpno1, tetrahidrofuano, dimetoxietano, thoxano y 

d1c1o+etano! 
o en un solvente mixto del solvente 

se1eccinado entre el grupo arriba mencionado y.agua. 

E preferible que la reacción de desprotección en el 
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Paso (c sea lievada a cabo en presenca de un 4cido 

seiecci4aao entre el g4upo que consiste en. Æcido 

c1orh1Lro, Æcido sulfürico y Æcido trifluoroacØtico, y es 

preferthe que el Æcido sea usado en una cantidad de 0,1 a 

20,0 euvaientes al compuesto de f6rmula (14) 

A4  s, es preferible ue la reaccin de desprotección 

en el (c) sea lievada a cabo en presencia o ausencia de 

un soiv+te 
seleccionado entre diclorometano ocloroformo. 

H Lajreacción  de transfrmaci6n dinÆrnica inducida par 

cristaL32aci6n en el Paso (d) puede ser ilevada a cabo 

agregaht4 el compuesto de f6rmula (1) como un germen, o 

llevacla a cabo en presencia de un gerrnen y una cantidad 

cata1.tca de una base, en onde la base es preferentemente 

una a a seleccionada enre el grupo que consiste en 

trieti1uti.na, tn (n-buti]) amina, diisopropiletilamina, 

diisopr4i1amina; pinidina 4-thmetilaminopinidina, 4-(4- 

meti1-,p-1-i1) -piridina, . 1-feniletilamina 

6pticnte activa y 1-naft1eti1amina ópticamente activa 

En el Paso (d) es prefenib1e usar dicha amina en una 

va1entes al compuesto de formula cantia4 de 0,001 a 1,0 equ  

(14) y Lths prefenible usar 0,03 a 0,5 equivalentes Si la 

cantidai de ainina usada es demasiado pequefa, la velocidad 

de reci6n es ms lenta, y si la cantidad es demasiado 

grand, el rendimiento del compuesto de f6rmula (1) 



A4si es preferible qie la reacción de transformaci6n 

d–nÆrnia1 inducida POT crista1izaci6n en el paso (ci) sea 

1levada?.cabo*en uæo o iths loiventes seleccionados entre el 

grupo 4e consiste en to14eno, benceno, diclorobenceno, 

tetrahjofurano, dimetoxietno, dioxano, acetato de etilo, 

thc1or0tano, acetonitrilo, metil t-butilØter y dietilØter. 

� 
A4ntini.iacion se exp icar& con mayores detàlles el 

procecu4ento para preparare1 compuesto de f6rmula (1) de 

acuerdł on la presente invepci6ri, con referencia al Esquema 

de reaL6n 2. 

El derivado de isoxazc1ina de formula (2) que tiene 

alta .c ividad 6ptica es preparado de acuerdo con el 

procedL ento divulgado en la PCT/KR2004/002060 presentada 

el 17 agosto de 2004 por 01 presente solicitante, y luego 

combin4d o con el compuesto le fOrmula (4) para producr el 

compueotp de fOrmula (13) Luego, el compuesto de formula 

(13) s Øster-hidrolizado para producir el compuesto de 

f6rmuli (14) y la reacci6r. de desprotecciOn de la parte 

cetal :d1 compuesto de f6rm4la (14) es ilevada a cabo para 

obteneuna mezcla de los compuestos de fOrmula (15) y 

f6rmula (16), que es trnsformada efectivamente en el 

compueto de f6rmula (1) por cristalizaciOn thnâmica 

select a. 

Eflparticu1ar, si 1a mezcla de los compuestos de 

fOrmula (15) y formula (1) se disuelve en un solvente 
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orgÆnico, y el germen del compuesto de formula (1) se agrega 

a la soluci6n, sOlo el compuesto de fOrmula (15) en la 

mezcla es transformado en el compuesto de formula (1) a ser 

aislado como un sOlido. 

Esguema de reacciOn 2 

ON JOfr 

)L1oH 
eX?q RD 

+ 

’COP 

Si 

HO  JF 

en donde: 

R1 es alguilo o arilo, 

R2 es aiquilo, 

y R’3 son cada uno aiquilo, o 

R3 y R’3 junto con el Ætomo, de oxIgeno al cual estÆn unidos 

forman un heterociclo, y 

R4 es aiquilo. 

Ademàs, si la mezcla de los compuestos de fOrmula (15) 

y fOrmula (16) es tratada con una cantidad catailtica de una 



17 

base junta con un germen, ambos, el compuesto de f6rmula 

(15) y el compuesto de f6rmula (16) son transformados en el 

compuesto de formula (1), 1para producir el compuesto de 

formula (1) con un rendimiento mÆs alto (Esquema de reacci6n 

3). El compuesto de f6rmula (15) se encuentra en equilibria 

con el compuesto de formula: (16) debido a la base presente 

en soluciOn. Adems, el compuesto de f6rmula (15) se 

encuentra en equilibria con los compuestos de f6rmula (17) y 

-formula (1), y el compuesto de f6rmula (16) se ericuentra en 

equilibria con los compuestos de f6rmula (18),y f6rmula (19). 

Entre estos, el compuesto de f6rmula (1) que tiene bueiias 

propiedades de crista1izac6n precipita selectivamente, y 

� asi el equilibria de todÔs los compuestos se mueve al 

compuesto de f6rmula (1), dando de este modo selectivamente 

s6lo el compuesto de f6rmula (1) con alto rendimiento de la 

mezcla de los compuestos def6rmula (15) y f6rmula (16). 

Esquema de reacci6n 3. S S 

S 

sto 

S ara 

1. FC0,H 
0 

cop
 - 

 se 

JCO ti 
14 18 

S S. 



18 

en do  

S S 

RO OR 

H2NF 

CO 

(4) 

,51 Y. Rson cada uno a1qui1, o 

R3 y 1 junto con el Ætomo de oxigeno al cual estân unidos 

forma ?n, heterociclo, y 

R4 es a qui1o. 

Pwtferentemente: 

R3 y on cada uno meti10 etilo o propilo, o 

R3 y 1. junto con el ÆtQmo de oxIgeno al cual estÆn unidos 

forma fin dioxolano o thoxaao, y 

R4 es ti.1o, etilo, propil4 o butilo. S 

4mÆs, la presente invención se ref iere a un 

Proceifiento Para preparar el compuesto de f6rmula (4), que 

compr4ie 

proteger y despoteger a un compuesto de la 

s1guae f6rmula (9) pa’a produc.r un compuesto de la 

sigui4e f6rmula (10), 

O) ilevar a cabo una reaccOn de acoplamiento 

carbo*4-carbono del compueto de f6rmula (10) Para produca.r 

un coueato de la siguiente f6rmula (ii), 

hacer reaccionar el compuesto de f6rmula (11) con 
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f rman ui iioxo1ano o dioxano, y 

R es met  o, etilo, prop10 obut16 

El 1pocedimiento arriba menc–onado para preparar el 

c mpuest .e fórmula (4) se decribird ms especificamente a 

C ntinuaxi 

En 4 Paso (a), es preferible que el compuesto de 

frrnula 9) sea protegido usando trimetilortofbrmato o 

t ietiIoàformato, y la r?acciOn de desprotecciôn es 

1 evada a cabo en presencia 4e una base seleccionada eritre 

h dr6xd40 de sotho, hidr6xdo de potasio, carbonato de sodio, 

e hidr6e4o carbonato de sodi6. AdemÆs, es prefera.ble que la 

se en I reacci6n de desprçtección arriba rnencionada sea 

sada en i a cantidad de 1,0 
a 

2,0 equivalentes al compuesto 

e f6rmu1. (9) 

Ad 4s, es preferible qu la reacción de protección en 

1 Paso’(.i) sea lievado a cabo en solvente metanol o etanol, 

la reacfidon de desproteccin sea lievada a cabo en uno o 

as 

solites seleccioriados entre el grupo que consiste en 

etanol, .itano1, diclorometar4, cloroforrno y aqua. 

AcW$s. es preferible qe la reacción en el Paso (b) 

ea 11vada a cabo usando etilcioroformato o 

etiici4.ormato en presenda de una base seleccionada 

ntre 3-but111it1o, thiopropilamina de litio o 

examet1isi1azida de 1.itio, y la base sea usada en 0,5 a 

,0 eqi alentes al compueto de f6rmula (10), y dicho 
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etf1c1orod 

ivalento 

Adems 

se 11ev 

S S 

o0p 6 
22 S. 

mato a met–1c1orofrmato sea usada en 0,5 a 3,0 

al compuesto de f6rmu1a (10). 

es preferible que la reacción en el paso (b) 

a cabo en un solvente seleccionado entre el 

gr p0 u:C-nsiste en tetrahidrofurano, etil Øter y metil-C-

bu ii ter.H 

Es prib1e que la reación de reducción en el paso 

(c) sea l)etada a cabo usando Æido actico y borohidruro de 

so io y qe dicho borohidxiro de.sodio se use en 1,0 a 5,0 

eq iva1ent al compuesto de 46rmula (ii), y dicho Acido 

actico Be ise en 1,,0 a 20,0 equivalentes al compuesto de 

for ula (11)L 

Adem$,Les preferible que 4icha bencilamina en el paso 

(c) se en 1,0 a 10,0 ecuiva1entes al compuesto de 

for 

ula (11). 

Aden, es preferible que la reacci6n en el paso (c) 

sea �llevada a cabo en presenci o ausencia de un*  solvente 

sel cciona& entre acetato de eilo, tetrahidrofurano, etil 

Øte y mee.t-t-buti1Øter, y puda ser lievada a cabo como 

una reaccinde un solo recipiene, Si se desea. 

Es pre4erib1e que la reacIOn en el paso (d) sea 

lie ada a co en presencia de tn catalizador de metal, ms 

pre erenternØMe un catalizador de la familia del paladio a 

un catalior de la familia del niquel de Raney. 

EspecIficaie4te, el catalizador de la familia del paladio 
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e tiene 1 a 20% en peso deun catalizador de la famil–a 

d 1 palaO (Pd) o de un cta1izador de la familia del 

n quel de Raney que tiene 1% en peso o m.s de nIque]. do 

R ney, srtado en un vehIcuJo seleccioriado entre. el grupo 

e cons +,  en carbono, si1içe y altimina, puede ser usado 

en una 4ntidad de 0,01 a 10% en peso basado en su 

component. metÆlico con respcto al compuesto de formula 

2) 

Ade, es preferible que la reacci6n en el paso (d) 

s a lle\+ 
a cabo en uno 0 ms solventes seleccionados 

e tre elH.4ruPo quo consiste en metanol, etanol, xi-propanol, 

– opropa1, tetrahidrofuraro, dimetoxietano, dIoxano, 

a etato 
4

etilo y thclorometano 

Adej, es preferible quo la reacción de hidrogenaci6ri 

en el pas, (d) sea ilevada a cabo a una temperatura de 0 a 

50°C y bao una presiOn do haArOgeno de 1 a 100 atm. 

LoS presentes inventores han desarrollado un nuevo 

roced3u4nto para preparar e compuesto de formula (4), un 

ntermoci rio para el compueto de fOrmula (1), con mayor 

xendimian o, como se ilustr4 en el siguiente Esquema de 

eacci6r* - S 

4 

RO 

+ 

� OR 

93 310; 

90 00 ROOR 

- BnHN.F * H2Nf F 



e donde 

y R’3 sn cada uno aiquilo, 1 
y R3untO con el Ætomo d. oxIgenoal cual estn unidos 

ôrman i heterociclo, y 

es al 110. 

Ads, la presente invención se ref lere a uria 

omposic6n farmacØutica pare tratar la inflamaciOn o evitar 

la apop$is, gue comprene el compuesto de la fOrmula (1) 

arriba finida y vehiculoo farmacØuticamente aceptables, 

especla46amente tina composciOn farrnacØutica para tratar 

demencta accidente cerebrovtascular, daflo cerebral debido a 

SItA, d abetes1 ülcera gÆtrica, lesiOn cerebral por el 

virus d ia hepatitis, enfØmedades hepÆticas por el virus 

de la iepatitis, hepatitis aguda, a.nsuficiencia heptica 

fulmira’te, hepatocirrosis, sepsis, rechazo del transpiante 

de 6raos, artritis reumatoide, o necrosis de las cØlulas 

carcils debido a enfermeddes cardlacas isqumicas. 

la presente ikivenciOri se ref ere a un mØtodo 

para tatar la inflamaci6h o evitar ia apoptosis en un 

pacienth, que comprende administrar una cantidad 

terap4icamente efectiva del cornpuesto de la fórmuia (1) 

arrib4definida al pacientØ, especificamente tin mØtoc.o para 

tratarl, demencia, accidente cerebrovascular, daflo cerebral 

debidol a SIDA, diabetes, ilcera gstrica, lesi6n cerebral 

por el virus de la hepatitis, enfermedades hepªticas por el 
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vj rue d la hepatitis, heatitis aguda, insuficiencia 

h pÆtica ulminante, hepatocrrosis, sepsis, rechazo del 

t arisplat: de 6x-ganos, artrilis reumatoide, o necrosis de 

1 s cØ11 $ cardlacas debi4o a enfermedaaes cardlacas 

. quØmics 

Adei4, la presente irzvnci6n se ref iere al uso del 

c mpuest de la formula 4) arriba definida para la 

p eparaci4z de Un methcamento para tratar la inflamaci6n o 

e itar l apoptosis, especIficamente un medicamento para 

t atar c4nciai accidente crebrovascular, daflo cerebral 

d bido aIDA, diabetes, ülcra gÆstrica, lesiOn cerebral 

p r el vi us de la hepatitis, enfermedades hepÆticas por el 

vrus dO I la hepatitis, hepatitis aguda, insuficiencia 

ptica fulminante,. hepatocrrosis, sepsis, rechazo del 

t aneplant de Organos, artrtis reumatoide, o necrosis de 

las c6li4as cardlacas debi3.o a enfermedades cardlacas 

isquØmica. 

El 4#qpuesto de fOrmula (1) de acuerdo con la presente 

nvención puede ser formuladoen varias formas farmacØuticas 

ara el rop6sito de su adrrinistraciOn Para preparar la 

omposi9in �farniacØutica do acuerdo con la presente 

nvenci4u se mezela una cantidad efectiva del compuesto de 

Ormula 4) con Un vehIculo 4armac6uticamente aceptable que 

uede adfrtar una variŁdad de forrnas dependiendo de la 

ormulakth a ser preparada. 



S S 

� S 2 

El cmpuesto de fórmula (1) pueae ser formulado COmO 

U a my ion parenteral, o una preparaciOn percutânea u 

ral depndiendo de su prop6sito de aplicaciOn. Es 

specialnte vexitajoso formu.ar la composici6n en una forma 

e dosjfLcaiOn unitaria sara mayor facilidad de la 

dministr.cin y uniformidad de la dosificaci6n. 

Para la preparaci6n oral, se puede usar Oualquier 

ehlculØ  farmacØutico usual. Por ejemplo, agua, glicoles, 

ceites 1alcoholes y similares pueden ser usados para los 

reparad  liquidos orales tales como suspensiones, jarabes, 

1ixire y soluciones; o almidones, azücares, caolIn, 

ubricantes, ligantes, agentes desintegrantes y similares 

ueden r usados.para prepaados sOlidos tales como polvos, 

uldora4 cÆpsulas y comprin!idos. Debido a la facilidad de 

su admin4stracion, los comprmidos y cpsulas son las formas 

de unidd de dosificaciOn tns ventajosas. TambiŒn es 

convenieite que los comprirr4dos y pildoras sean forrnulados 

en un prparado con recubrimiento entrico.: 

Par?el preparado pareil.teral, se usa generalmente aqua 

estØril como el vehiculo, launque tarnbiØn se puedenusar 

otros 4gredientes como axiliares de solubilidad. Las 

inyeccies, �por ejemplo, lais suspensiones acuosas u oleosas 

esterilizadas para inyecciOn, pueden ser preparadas de 

acuerdc con el procedimieito conocido usando un agente 

d–spernte aclecuado, un agente humectante, o un agente de 
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s spens34n Los solventes quo 1 se pueden usar para preparar 

i yeccione incluyen agua, fluido de Ringer y soluci6n 

i otónicÆ  

e

NaCl, y el �aceitØ fijador esterilizado taml,iØri 

p ode ser aado convenientemente como el solvents o media .de 

s Spensi6o Cualquier aceite fijador no estimulante 

– cluyencoæiono- y di-g1ic6rids, puede sez’ usado para este 

p opOsito. TambiØn se puede us.r un âcido graso tal coma e]. 

A Ida oleio para las inyecciozes. 

Para 41 preparado percutÆreo, el vehIculo puede incluir 

un agene quo aumerita la penetraci6n y/o un agente 

hunectants adecuado, combinado opcionalmente con aditivo 

ad cuados:, Jque no tienen una irritación de la piel 

si nificaZta Dichos athtivos pueden facilitar la 

ad inistraci6n a travØs as la pie1 y/o pueden ayudar a la 

pr paracir4 de una composicicn deseada Estos preparados 

pe cutanec son administrados de diversas maneras, par ej 

co a un pafche transdØrmico, ua aplicaci6n en el sitia, o 

un ungüezitc 

Cuank el compuesto do i f6rmula (1) so usa para 

pr pósito cllriicos, Os administrado preferentemente al 

pa ienteuaa cantidad que oci1a entre 0,1 y 100 mg par 

kg de pest orporal par dia La dosis tharia total puede ser 

ad inistrAd de una sola vez o n varias veces Sin embargo, 

la dosis e adrn–n–stración  especiffica para un paciente 

in ividual usde variar con el’i compuesto especifico usado, 
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peso 
1 
rpora.l, el sexo, la condición higiØnica, o la 

eta deI..aciente, el tiempo o el rnØtodo de administra.ción, 

ve1oad. de excreci6n, la relación de mezclado del 

ente, ravedad de la enfrmedad a sertratada, etc. 

A  qtinuacic5n, se decrbirÆ la presente invención con 

yorestalles con referencia a los siu–entes Ejemplos, 

ro el alcance 

de la pesente invenci6n. no deberia 

.terpr*trse como siendo littitado de este modo de ninguna 

nera. S 

jØ4Io  de 2rel2araci6n 1 

14Kro-4.-trirnetilsi1ari1-3-bUtin-2-Ofla (9) 

Se iisolvieron 49,1 g (499 rnmoles) de trimetilsilil 

;agrega*o

etii4 en 250 ml de ccrahidrofurano anhidro, y is. 

ra interior se ba6 a aprox. -55°C y luego se 

i 210 ml (525 mmole) de 2,5 Mn-BuLi en n-hexano 

durante aprox. 25 minuto$ manteniendo la temperatura 

interir por debajo de -3OC. DespuØs de agitar durante 

aprox. minutos, se agregron 52,9 g (499 mmoles) de etil 

fluoroa+tato a la mezcla de reacci6n durante S minutos 

mantenndo la temperatura interior por debajo de -25°C, y 

luego agregaron 74,4 g (524 mmoles) de BF3.OEt a la 

misma drarite 15 minutos rnarkteniendo la temperatura interior 

a _55 hs.sta -65°C. DespØs de finalizar la adición, la 

mezcl4 de reacción se Ægi.6 a 20°C durante 2 horas y se 

agregs.rm a la misma 250 ml de solución acuosa de cloruro de 
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onio 41 O% para finalizar la reacci6n. La capa orgÆnica 

separ5 y la capa acuosa sel extrajo con 200 ml de acetato 

eti1c. La fase org.nica ctnbinada se lavó con 250 ml de 

almuera. Se concentró bajo Oresi6n reducida. El residuo se 

esti16 i4io vaclo a 10 mbar y 68°C para dar el compuesto de 

ôrmula () (6.7,3 g, 85%) comp’ unaceite clara. S 

1H ;?’(500 MHz, CDC13) 4,90 (d, J = 47,1 Hz, 2H), 

,26(s, ?’H) 

13C (125 MHz, CDC13) 181,0 (d, J = 21,5 Hz), 104,0, 

8,1, 84, (d, J = 187 Hz). 

Eiet10 de oreoaraci6n 2 

-Fluorp--j,3,3-dimetoxi-1-buti4o (10, R3, R3 = metilo) 

Se.?.olocaron 33,6 g (316 mmoles) de ortoformato de 

rimeti14 y 6,0 g (31,5 mmoles) de p-T8OH-H20 junto con 

50,Og (3 6 mmoles) del comptesto de fórmula (9) obtenido a 

partir l Ejemplo de prepalIacion 1 en 260 ml de metanol y 

se agit4on a temperatura d reflujo (temperatura interior 

6064°.)J durante aprox. 6 bjoras. La mezcla de reacción se 

concentJ  bajo presión reduida para retirar aprox. 130 ml 

de so1nte y se diluyó con 260 ml de cloruro de metileno. 

Se agraron a la misma 130 ml de solueiOn acuosa de 

hidrógPo  carbonato de sodic al 10% y se separO en capas, y 

la capa  I I acuosa se extrajd usando 130 ml de clorur.o de 

metile. La capa orgnic combinada se concentró bajo 

presi8 reducida para dar 4-f luoro-3, 3-dimetoxi-1-
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tr met1s. ilbutino (59,0 g, 9%) como un intermediario, un 

c puesto precursor del compuesto objetivo (10). Este 

cpuesto e us6 en la reacci6n siguiente sin purificacn 

u tenor 

’H (500 MHz, CDC13) 4,38 (d, J = 47,1 Hz, 2H), 

3,40 (s, 4), 0,20 (s, 9H) 

Se dj.so1vieron 59,0 g (289 mmoles) de 4-fluoro-3,3--

d metoxi-.1-tx’imeti1sili1butino un compuesto precursor del 

C mpuestQ tfobetivo (10) obtendo rns arniba, en 280 ml de 

c oruroernetileno, se tratar,xi con 59 mg (0,183 mmoles) de 

b omuro tetra-n-butil amonio y 347 ml (347 mmoles) de una 

s luciôn auosa de hidr6xido de sotho IN, y se agit6 durante 

a rox. 21łras. La capa orgÆnjca se separô y la capa acuosa 

s extra con 110 ml de cloruro de metileno La capa 

o ganica..rnbiriada se lavO on 110 ml de salmuera y se 

c ncentriibajo presión .red4cida para dan el compuesto 

o jetivo (10, R3, R3 thetilo; 40,9 g, rendimiento 

cuantitat4vo) Este compueshto se usó en la reacci6n 

iguient sin punificación ulterior. 

’ NMR (SâO MHz, CDC13) 4,42 (d, J 47,1 Hz, 2H) , 3,42 (s, 

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

’C NNR (L5 MHz, CDC13) 96,1 (d, J = 20,3 Hz), 82,9 (d, J = 

80 Hz), 7,5, 75,5, 51,0 

Eje10 de preparación 3 

Et1 S-fluoro-4,4-dimetoxi-2--tentinoato (11. R3. R3 = 
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m tilo, etilo) 

Una01ución  de 40,9 g (405 moles) de diisopropilamina 

e 270 ml de tetrahidrofurano Se enfrió a 0°C y se agregaron 

a la 112 g (405 moles) de 2,5 M n-BuLi en n-hexano 

d rante a3rox 1 hora mantenendo la temperatura interior 

p r debay de 14°C La mezc1a de reacci6n se agltÆ a 0°C 

d rante rox. 30 minutos y se ajust6 la temperatura a -78°C. 

na so1ón de 41,0 g (311 moles) del compuesto obtenido 

el j eno de preparación 2 rriba mencionado (10, R3, R = 

etilo) dauelto en 160 ml de tetrahidrofurano so agregó a 

a mezca de reacciOn durante aprox 2 horas manteniendo la 

emperat4a interior por debajo de -40°C y luego so 

gregarQ a. la misma 60,4 g (557 moles) de cloroformato do 

ti lo 4ante aprox 1 hoa manteniendo la temperatura 

nterior por debajo de -40°C y luego la mezcla de reacci6n 

o agit6a 0°C durante aproç 2 horas So agregaron 250 ml 

e una £LDIuclón  acuosa de loruro de amonio al 10% a la 

mezcla reacci6n para fiializar la reacci6n y la capa 

orgdn1dase separó La capa acuosa se extrajo con 100 ml de 

acetate e etilo y la capa orgnica cotubinada se lavó con 

100 mld salmuera y se concntrO bajo presión reducida para 

dar el ompuesto objetivo cudo (11, i3, R metilo, R4 = 

etilo,95,0 g rendimiento c.1cu1ado 70%) Este coinpuesto se 

usó en reacción siguiente sin purificación ulterior 

H NMR ( 00 MHz, CDC13) 4,4 (d, J 46,5 Hz, 2H), 4,25 (q, 
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7,1 az, 2H), 3,43 (s,GH), 1,31 (t, .J = 7,3 Hz, 3H). 

Etil 3- (bericilaLnino) -5-f luoro-4,4-dimetoxIpentanoato 

2 = metilo, R = etilo 

Se dio1vieron 88 g (431 mmoles) de compuesto crudo 

oDtenido e1 jemplo de preparación 3 arriba mencionado (11, 

’3 R= &eti1o, R4 etilo) On 430 ml de metil-t-butil Øter 

(TBE) y e ajustó la temperatura a 0°C. Se agregaron 31,4 g 

(293 ms) de bencilamina a la mezcla de reacción, se 

.gitO a 2°C durante aprox. 1 hora, y se �diluyó con 450 ml 

c.e metiF’t-butil Øter. Nuevamente, la temperatura de la 

riezc1a d z-eacción se ajust6 a 0°C, se agregaron 33 g (873 

inmo1es) de NaBH4 a la mezcla de reacción y luego se 

greqa 
* 
roil 259 g (4320 mmoles) de Acido acØtico a la misma 

urante prox. 30 minutos. La mezcla de reacción Be mantuvo 

0°C y Ise agregaron lentamente 880 ml (2640 mmoles) de 

so1uci* cuosa de hidróxido de sodio 3N a la misma durante 

aprox. horas. La capa orgnica se separó y la capa 

org&nical separada se lavó con 880 ml de soluci6n acuosa de 

cloruro de amonio al 10%, y luego se agregaron a la misma 

880 nil 4e soluci6n acuosa de 6cido clorhidrico iN. La capa 

acuosa separó, se lavó con 400 ml de metilt-butii Øter, 

y se b.ifico usando 246 ml de soluci6n acuosa de hidróxido 

iON y se extrajo con 700 ml x 2 de metil-t--butil de soc#4  

Øter. L capa orgÆnica comnbinada se lavó con 400 ml de 
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s imuera il Be concentrô bajo presiôn reducida para dÆr el 

cmpuest bjetivo (12, R3, �R.’3 = metilo, R4 = etilo; 60,0 g, 

� 44 % y. 65 e1 compuesto de f6rmula (10)]. Este compuesto Be 

u 6 en la eacci6n siguiente sin purificación ulterior. 

’H (400 MHz, CDC13): 7,35-7,21 (m, 51-I), 4,53 (2dd, 

J = 46,8 10,4 Hz, 2H), 4,13 q,J = 7,2 Hz, 2H), 3,0 (2d, 

J = 12,6:1z, 2H), 3,53 (dd, J Es, 4, 4,0 Hz, 1H), 3,30 (s, 

31), �3;2.2 (s, 3H), 2,79 (dd, J = 15, 6, 3,6 Hz, 1H), 2,40 

. (ldd, J 5,6, 8,01 1,6 Hz, 1H), 1,25 (t, J = 7,2 Hz, 3H). 

1 

Eti -amino-5-4,4-4,4-dimetoxipentanoato (4, R3, P.’3 

meti1jg oll4 etilo) S 

So cisolvieron 18,3 g (58,5 mmoles) del compuesto 

btenido e1 Ejemplo �e prepaz’ación  4 arriba mencionado (12, 

i, R 
etilo, 

P.4 etilo) en 180 ml de etanol y Be. llevó 

cabo 
la desbencilación usanco un catalizador de paladlo al 

% sobre 
trbon 

activado (5% rd/C) a la presión de hidrôgeno 

e 50 pi durante aprox. 4 hras. La mezcla de reacciOn se 

iltró 
a 

ravØs de. 5,0 g do 4na almohadilla de Cellite y Be 

avó cofl. 90 ml de etanol y el filtrado Be concentró bajo 

resiónx’ducida para dar el compuesto objetivo (4, 12,8 g, 

compuesto Be u6 en el paso siguiente sin 

)urific.cion. 

’H 41R (500 MHz, CDC13) 4,53 (2dd, J 46,5, 10,4 Hz, 

2H) , 4, 1 :(q, J = 7,3 Hz, 2}), 3,57 (dd, J 11,0, 1,9 Hz, 
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), 3,29 d, J = 11,7 Hz, GH), 2,73 (dd, J = 16, 5, 2,5 Hz, 

), 2,3 (d.dd, J = 16, 5, 10,4, 2,5 Hz, 1H), 1,25 (t, J 

3 Hz, 

de preparac–ón 5 

ti ster del Æcido 5-F3uoro-3-[((R)-5-isopropi1-3-(1--

i. oquinorii1) -4, 5-dihidro-isoxazol-5-carbonil) -aminoj -4,4--

1motox-*entanoico (13, R’ = l-isoquinolinilo, R2 

i, i.3 = metilo, i etilo) 

Se ¶solvieron 15,5 g ($4,5 mmoles) de Æcido (5R)-5-

sopropi1-3-- (1-isoquinolinil) -4,5-thhidro-5--isoxazo1 

arboxilio (2, R’ =� 1-isoquino1in–1o, = isopropilo) en 

50 ml cloruro de meti1eiio, se ajust6 la temperatura a 

°c y 

lu4go se agregaron 7,1 iml (81,7 mmoles) de cloruro de 

xalila 1. 0,2 ml (2,6 rnrto1es) de DMF manteniendo la 

temper4ra interior por debajo de 12°C La mezcla de 

reacciiz Se agitó a 20°C durante aprox 2 horas y se 

cor1cenr* bajo presiôn redubida La mezcla de reacci6n se 

diso1vi6 en 150 ml de cloruro de metileno, la temperatura se 

ajuist6 0°C, se agregó trietilamina y luego se agregó 

1entamrite 
una solucióri ce 12,8 g (57,4 mmoles) del 

compues4o obtenido del Ejemplo 1 (4, R3, R3 = metilo, R4 

etilo)’ n 30 ml de c1orurode metileno durante 20 minutos 

La mez4a de reacción se ag/itó a 25°C durante 1,5 horas, se 

areJi.rna soiución  mixtall de 120 ml �de una solución de 

hidróetio  carbonato de sodo acuoso al 10% y 60 ml de una 



sclución  aouosa de hidróxido 1e sodio IN Para terminar la 

rEaCCi6n. a capa orgÆnica se separ6 y la capa acuosa se 

etrajo. Oon 150 ml x 3 de dioruro de metileno. La capa 

oigÆnica c ithinada se concentztó  bajo presi6n reducida para 

&r el cor cuesto objetivo (13 R1 = 1-isoquinolinilo, R2 = 

igopropik R3, R3 = metilo, etilo; 30,1 g, rendimiento 

Cl antitati o) Este compuesto se us6 en el Paso si9ulente 

sin purifi ’ación 

111 NMR (0J MHz, CDC13) : 9,12 (q, 1H), 8,53 (m, 1H), 7,85-

7,25 (in, 41), 4,80 (m, 1H), 4,54-4,34 (m, 2H), 4,14 (q, J 

7,4 Hz, 1W, 3,99 (2d, J = 18,4 Hz, 1H), 3,81 (m, 1H), 3,78 

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

3H), 2,53,(m, 1H), 2,39 (heptto, J = 6,7 Hz, 1H), 1,27 (t, 

J 7,4 12 1,511), 1,97 Cm, 6H, 0,97 (t, J - 7,4 Hz, 1,5H). 

Eje o de preparación 6 

Ac i 5-f1uoro3-[((R)-5-Lsopropi1-3-(1-1soguino1inhl)-

4 5-dih1-isoxazo1-5-carboniL) -amino) -4,4-dimetoxi-

ntanoc?4 (14, R’ = 1-isoquioiini1o, R2 = isopropilo, R, 

= met 4o) 

So 4soivieron 30,1 g (61,6 mmoles) del compuesto 

: tenido, d1 Ejemplo de prepar.ción 5 arriba mencionado (13, 

Ruino1ini1o, R2 iscpropi1o, i, i = metilo, R4 = 

e ilo) jto con 7,76 g (185 ’mmoles) do hidróxido de litia 

m nohidr&t, en un so1ve4te mixto do 168 ml de 

t trahidc urano y 42 ml de agua, y se agit6 a aprox 40°C 
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du ante 4 lioras.. La mezcla de reacción se concentró bajo 

pr sióri ucida para remover el tetrahidrofurano en el 

so vente, e ayre9aron .180 ml de una solución acuosa de 

hi róxiclo, sodio My la mezcla se lavó con 120 ml x 2 de 

to ueno. �Oapa acuosa se acidificó con 66 ml de soluci6n 

ac aosa de: -ido clorhidrico 6N, I y se extrajo con 150 ml x 3 

de cloruto de metileno, y la capa orgÆnica cornbinada se 

Co centr6. bajo presión reduqida para dar el compuesto 

ôbetivb. (4, R’ = 1-isoquinolinilo, R2= isopropilo, R3, R’3 

= meti1o. p5,4 g, 89%). Este compuesto se usO en el paso 

si. uiente in purificación. 

’H (400 MHz, CDC13) �9,10-8,92 (ni, 1H), 8,52 (rn, 

1H), 786-j7,13 (m, 4H), 4,77 (m, 1H), 4,54-4,34 (m, 2H), 

3,95 (2d, = 8,0 Hz, 1H), 3,7$ (2d, J 18,4 Hz, 1H), 335 

3,16 (2d, H), 2,78 (2dd, J = 16,0, 4,4 Hz, 1H),. 2,54 (m, 

1H) , 2,39 �rn, 1H), 2,35 (s, 1H) , 1,06 (m, 6H) 

Ejeno 2 

(4S,54)*.5-fluorometil_5_h$iroxi_4_({[(5R)-5-iSoproPil-

3_(1_isoqurkolinhl)-4,5-dihidrc-5-iSOXaZ01i1]Carb0nil}-

a ino)-2-dAhidrofuranona (1, ’ 1-isoquinolinilo, R2 = 

iopropilo).S 

Se *4soivieron 17,0 g (36,9 mmoles) del compuesto 

o tenido 1 Ejernplo de preparci6n 6 arriba mericionado (14, 

= 1-iuinolini1o, R2 = isopropilo, R3, R3 = rnetilo) y 

6,6 ml (11 mmoles) de Æcido acØtico en 123 ml (738 mmoles) 
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de una s ción acuosa de Æcido clorhIdrico 6N y se ag–t6 

d antepox. 4 horas. La temperatura interior de la rnezcla 

de reacci4 Se ajustó a 0°C y Oe agregaron 150 ml de acetato 

de etilo. agregaron 1entam*te 220 ml (660 mmoles) de una 

s lución 4u0sa de hidr6xido d sodio 3N para àjustar el pH 

a aprox. 3. La capa orgnica le separó y la capa acuosa se 

e trajo q, 150 ml x 2 de acetto de etilo. La fase orgÆnica 

c rnbinada. e lavó con 100 ml d salmuera y se concentró bajo 

.p esión tucida. El residuo e diluyô con 50 ml de tolueno 

y se con*4tr6 nuevamente bajo pres–6n reducida para dar una 

m zcla de J,.os compuestos de f&mula (15) y f6rmula (16) (R’ 

1-isocuno1ini1o, R2 isoropi1o) (15,4 g, rendimiento 

c antitati,o, pureza quimica: 87,0%). 

111 (500 MHz, DMSO-d6) : 8,99 (m, 1H), 8,65 (m, 1H), 

8 19-7,7? (rn, 4H), 5,15 (in, 1,5H), 4,77 (in, 1H), 4,42 (m, 

0 5H), 3, 1 (2d, J = 17,6 Hz 1H), 3,74 (m, 1H), 2, 99  (in, 

0 2H) , 21,,,82 (in, 1H), 2,63 (m, 0,8H) , 2,33 (m, lH), 0,97 (in, 

6). . S 

A 14 ml de tdlueno se 4gregaron 14,6 g (35,2 mmoles) 

d la mIa de los cornpuesto de formula (15) y de fOrmula 

6) (R 1-isoquinolinil6, R2 isopropilo) (pureza 

q imica: $7,0%) y la mezca se calentO a 100°C para 

dso1vei1 completamente. Lueo se agregaron 14 mg de gerrnen 

al compi. sto objetivo (1; R1 1-isoquinolinilo, R2 = 

isopropil ), la temperatura se disrninuyO lentarnente a 20°C, 
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y la mez4a de reacción se agitó para producir s6lido. Se 

regaron 0,25 ml (1,8 mmols) de dilsopropilamina y Be 

gitó a 2°C durante aprox. 2 semanas, para confirmar que la 

elaci6 ?atre el compuesto de f6rmula (15) y el .compuesto 

e .fórni. (16) (1, R1 = 1-ioquinolinilo, P.2 isopropilo) 

$ de 287,2 por HPLC. La nezclade reaccióri Be concentrô 

bajo 
p:14 
*i6n reducida para retirar el tolueno, se agregarori 

88 ml dacetato de etilo y i.a mezcla Be caleritO a 65°C para 

disolvr.a completamente. Lugo Be agregaron 88 ml de hexano 

normal la temperatura Be disminuy6 lentamente y se agitô a 

aprox. OC durante 2 dias. El s6lido re8ultante Be filtró y 

Be 1avô  I con una solución mita de 15 ml de acetato de etilo 

y 15 de hexano normal. DespuØs de secar el s6lido con 

nitrio, Be obtuvo el comipuesto objetivo, un s6lido blanco 

(1, R. 1-isoquinoliniLo, P.2 isopropilo) con un 

rendi4ento de 54,7% del cornpuesto de formula (2) (8,0 g, 

purez3quImica 98,6%). S 

145 datos NMR de s61idos de la forma cristalina se 

obtuveron usando VACP M7S (rotaciOn en ngulo mgico de 

polarzaci6n cruzada de arnplitud variable) a una velocidad 

de r4aci6n de 9 kH. S 

IH NMR (CDC13) : 9,02 (bs, 1H), 8,54 (d, J = 5,5 Hz, 1H), 

7,8 (dI J = 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., J 19,0 Hz, 1H), 3,78 

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



d, J = 67, 4,9 HZ;. 611). S 

13c (CDC13) 173, 8, 172, 4, 160,2, 147,6, 141,7, 

1 6,8, 13 7, 129,0, 127,4, 127,3, 126,8, 122,9, 92,3, 82,7 

J = Hz), 48,9 (b), 44,6, 34,4, 33,9, 17,7, 16,3. 

13C fj4P. (sólido) 176,4, 171,8, 160,3, 150,2, 139,5, 

1 7,5, 1313 (2C), 127,7 (3c), 123,0, 104,3, 94,1, 86,4, 

48,8, 42, 32,7 (2C), 19,6, 15,4 

Ma(ESI): 416,14 (M+1) 

(a2 + 3,2 (c = 1,0, cetonitri1o) 

� j10 experimental 1 

Pra de estabilidad 

COo se muestra en la ’Fig 2, como resultado de la 

rueba d4 estabilidad con rspecto a la forma amorfa y la 
orma c4stalina del compuesto de fórmula (1) (1, R1 = 1-

isoqui’*ini1o, R2 isoprop1o), se observô que el O% dº 

la fozi amorfa se destrttyó despuØs de 28 dIas bajo 

condici4es severas (60°C) pero la cantidad cuantitativa de 

la forcrista1ina no dismiuy6 bajo las mismas condiciones 

(60°C) fin despuØs de 28 dIas. Por 10 tanto, deberla 

entende que la forma crstalina tierie mejor estabilidad 

que la Iforma. amorf a, sufiiente para ser usada para la 

compoLdLón  del inhibidor 0 el agente terapØutco 

experimental 2 

cto del tratamiento sobre la hepatitis aquda 

inducipor LPS en ratones 
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Pasc: 

Preparación de lamuestra de sangre 

S 4iaron ratones Balb/c machos (6 semanas, Charles 

R ver L1ratory, Osaka, Ja6n) hasta 2211C bajo 55% de 

umedad 4olativa con cambiol noche/dia de 12 horas. Se 

uminist4ron alimentos y agtia sin lirrate Se disolvieron 

PS (iopolisacridos) y D-galactosamina en 1a8 

oncentraiones de 
*0,

 4 mg/mi y 280 mg/ml, respect ivamente, 

n sol45n sauna libre de ’pirógenos, y se mezcló en una 

elaciô*de 1:1. La solucic*i se inyectó en ratones en la 

antidad.de S ml/kg. Inmethatamente despuØs de la inyecci6n 

de LPS yD-galactosamina, se, inyectó en el animal de prueba 

un vehclo en donde se habla thsuelto el compuesto d 

prueba tuna mezcla que copsistla en PEQ400 etanol 

Tweeni86 en 15:7,5:2,5 diluida 1/5 con soluci6n sauna) a 

veh1cuZo solo Se obtuv1erQn muestras de sangre de los 

corazo de los ratones 8 horas despuØs de la inyección de 

la drog. S 

2: Eflsayo de aqt ividad de aminotransferasa 

lasma anquineo 

Sed mithó la actividad ALT de las muestras de plasma 

sanguuo obtexudas en el Paso 1 usando el kit de ensayo ALT 

(Compa farmacØutica Asan) de acuerdo con el protocolo del 

fabri4ite.. Se observó quo la administración. de LPS y D-

ga1accsamina aumentó rpidamente la actividad ALT en el 

plasma sariguIneo y el ntaterial de prueba inhibió esa 
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tividad nzimâtica aumentadal en una manera dependiente de 

dosis n base a estos rØsultados, el valor IDE50 para 

da mateia1 de prueba se 0 alcul6 usando software Prism 

raphPa S 

Ej eo eçperimental 3 

EfeqtO del tratamiento sobre la hepatitis aguda 

iiducida ranticuer4s Fas ei ratones 

So :riaron ratones al1/c machos (6 semanas, Charles 

Rver Ltratory, Osaka, Jaón) hasta 22°C bajo 55% de 

himedad lativa con carnbio noche/dIa de 12 horas. Se 

siministrron alimentos y agua sin ilmite. Se disolviô un 

iticue Fas en la concentaci6n de 30 Lg/ml en soluciOn 

alina Iifre de pirógenos y la soluci6n se inyectó en los 

3 atones.e la cantidad de 5 ml/kg. Inmediatarnente despuØs de 

:a inyeçc,.ón  del anticuerpo Pas, el vehiculo en el cual se 

isolvi .l compuesto de prue4a (una mezcla que consistia en 

EG400 etanol : Tween 80 e 15:7,5:2,5 se diluyó 1/5 con 

o1uci6 alina) o vehIculo s51o, se inyectó en el animal de 

�rueba. obtuvieron muestrap de sangre de los corazones de 

os ratcs 8 horas despuØs 6e la inyección de la droga. El 

ralor 0 para la muestra de sangre obtenida se calculó 

isando e rnØtodo de prueba Arriba mencionado. La siguiente 

’abla I Imuestra los resultados de la prueba del efecto 

armaco1gico en el modelo de hepatitis aguda de acuerdo con 

1
a via 1e administración del compuesto de fOrmula (1) 



Mde10 1 via de 1E50 (mg/kg) 95% intervalo 
� admin.istración S de confianza 

S S 

(mg/kg) 

Administración 0,015 0,002-0,111 
L: SJD-G1i. endovenosa  

Administraciôn 0,02. 0,003-0,118 
� oral  

Administracic5n 9,003 0,001-0,006 
ticuerpo Pas endovenosa  

Administracic5n P,Q18 � 0,013-0,026 
S 

� � 

oral I

1icabi4ad industrial 

El � ivado de isoxazolin4 que tiene hemicetal de Æcido 

c rboxi1.t ciclico, � de f6rmu1a (1) de acuerdo con la 

p esente fnvenclón tiene una actividad inhibdora de la 

C tepasa +celente y estabilidad excelente Aciems, el 

p ocedjrnnto de acuerdo con la presente invención produce 

8510 Uja diastereoisómero de alta pureza usando 

t ansforón dinÆmica inducda por cristalizaciôn Adems, 

si el clie4ivado amina que tene cetal de acuerdo con la 

p esente nvención se usa comp iritermediario, Un experto en 

el arte tede preparar fÆcilmente el dervado de isoxazolina 

que tie henucetal de Æcdo carboxilico ciclico sin 

p rificacn adicional 
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caracteL-ojrque :Th 
es a19u10 o arii 

R2 es a1(ui1o. 

de acuerdo con la reivindicación 1, 

c racte4ado porque 

1 es iso4no1in1o, quinoluulo o naftilo, y 

22

 es me4to, etilo, propilo butilo. 

3 E1 compuesto de acerdo con la reiv.ndicacón 2, 

aracterado porgue 

es i ino1ni10 y R2 es isopropilo 

4 ?Un procethmiento pra preparar un compuesto de 

ôrmula (), carcterizado poque comprende 

(a) ctvar un compuesto de fórmula (2), luego hacerlo 

eaccionr con un compuesto ce f6rmula (4) para producir un 

ornpuestc1 de formula (13), 

(b)Hhidrolizar el compuesto de fOrmula (13) para 

roducir un compuesto de fOrmula (14);-

(c) desproteger el compuesto de fOrmula (14), y 

. . 
. I 

. . .. . 

. .. .. . . . . .. . . . 
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endonde: H 

es al  o arilo, 

R2 es a1q4Lo 

R3 y R So  cacla uno aiquilo, o 

R3 y R i4-tto con el &tomo de 1 oxIgeno al cual estÆn unidos 

f rman ux teterocic1o, y 

es a1q1a 

5. 1 procedimiento de 7cuerdo con la reivindicaciôn 

4, caractizado porque 

es isqino1ini1o, quino1in10 o naftilo, 

R es metto, et1o, propilo obuti1o, 

. 
y R  3 cada uno metilo, ei10 o propilo, o 

R y to con el Ætomo de oxIgeno al cual estÆn unidos 

f rman uioxo1ano o dioxano, y 

R es met14Q, etilo, propilo obuti10 

6?1. procedimiento de ’acuerdo con la reivindicaci6n 

4 o 5 caacterizado porque 6,1 compuesto de f6rmula (2) en 

e paso es activado por un reactivo de activaci6n 

$ leccioli  entre el grupo que consiste en cloruro de 

o alilo, cloruro de trmØti1aceti1o, tri-cloruro de 

f osfori1 y cloruro de tioni1 

7. El procedimiento de acuerdo con la reivindicaciôn 

4 o 5, racterizado porque la reacción en el paso (a) es 

ilevada al cabo en presencia de una base seleccionada entre 

1 grupQ ?que consiste en trietilamina, tri(n-butil)amina, 
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disopropietilamina, piridina, 4-dimetilaminopiridina y 4-

-metil-peridina-1-i1) -piriçlina. 

.8. l procedimiento de acuerdo con. la reivindicaciôn 

4 o 5, cacterizado porque l hidrólisis en el. paso (b) es 

1 evadacabo en presencia ce una base seleccionada entre 

e grupo tue consiste en hid6xido de litlo, hidr6xido de 

sdio, b4iróxido de potasio e hidróxido de ealcio. 

95 procedimiento de acuerdo con la reivindicación 

4 0 5, à4acterizado porque la reacción de desprotecciôn en 

1 paso c) es ilevada a cbo en presencia de un dcido 

eleccido entre el grpo que cànsiste en dcido 

� lorhIdrio, Acido su1firico Æcido trifluoroacØtico. 

S10,  1 procedimiento de acuerdo con la reivindicación 

o 5, +acterizado porque ja reacci6ri de desprotecci6n en 

1 paso c) es ilevada a cab4en presencia o ausencia de un 

olvenHseleccionado entre 4iclorornetano o cloroformo. 

11,, El procedimiento d acuerdo con lareivindicaciôn 

4 o 5, aracterizado porque la reacci6n de transformaci6n 

dinrnica inducida por crisalizaci6n en el paso (d) es 

llevada . caboªgregando e]. ompuesto de formula (1) como un 

germen. 

procedimiento de acuerdo con la reivinclicaciOn 

11, croterizado porque la reacci6n de transformaciOn 

dinÆmic inducida par cristalizaciOn en el paso (d) es 

1levadt a cabo en presencia de un germen y una cantidad 
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It 
i 

ca a1It.ca e base 

13 procethmento de a.cuerdo con la reivindi.cacón 

12, caratrizado porque la base es una amina seleccionada 

e tre el, grupo que corisiste en trietilamina, tri(n-

b ti1)am, disopropi1eti1amiria, thisopropilamina, 

p rithna, 

1 

?4-dimetilaminopiridjna, 4- (4-nietil-piperithna-1- 

)-piri44a, 1-feni1eti1amin 4 ópticamente activa y 1-

n fti1et.1mna ópticamente activa 

14 ]. procethmiento de acuerdo con la reivinthcación 

1 , carac*erizado porque la amina se usa en una cantidad de 

0,001 a 1,O equivalente al compuesto de formula (14). 

15., 1Jn compuesto de fOrrdula (4): 

aracteiado porque: 

y R3 oncada uno alquilo,r 0 

y R2 ’unto con el Ætomo 4e oxIgeno al cual estÆn unidos 

forman 
13

x4. beterociclo, y 

es 

16 E1 compuesto de acierdo con la reivinthcaci6n 15, 

caractØzado  porque 

R3 y R on cada uno metilo, etilo o propilo, o 
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R3 y R’3 junto con ci Ætomo de oxigeno al cual estÆn unidos 

f rman un dioxolano o dioxano, y 

es metilo, etilo, propilo obutilo. 

17. Un procedimiento para preparar un compuesto de 

rmula (4), caracterizado porque comprende: 

(a) proteger y desproteger a. un compuesto de formula 9 

ara producir un compüesto de f6rmula (10); 

(b) lievar a cabo una reacciôn de acoplamiento 

arbono-carbono del compuesto de f6rrnula (10) para producir 

n compuesto, de formula (11); 

() ha.cer reaccionar el compuesto de fOrmula (11) con 

encilamina, y reducirlo para producir un compuesto de 

Ormula (12); y 

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

si 

(9) 

3 

ROOR 

S (10) 
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fo man un 4ioxolano o dioxano, y 

R4* es met, etilo, propilo o butilo. 

19. 1 procedimiento de 4cuerdo con la reivindicación 

1 o. 18, aracterizado� porque ’la racciOn de protecciôn en 

e paso () es ilevada a cabo usando �trimetilortoformato a 

t let i1ortformato. S 

20 1. procedimiento de acuerdo con la reiviridicación 

1 a 18, racterizado porque la reacción de desprotecci6n 

e el paso (a) es ilevada a cabo en presencia de una base 

s 
lecciol,

Ia eritre hidrôxido de sodio, hidróxido de potasio, 

c rbonatocie sodio e hidrgeno carbonato de sodio. 

21. 1 procedimiento de acuerdo con la reivindicación 

1 a 18, taracterizado porque la reacción en el paso (b) es 

lievada a cabo usando etilclozroformato a metilcioroformato. 

22. 1 procedimiento de acuerdo con la reivindicaciôn 

1, careterizado porque la reacción en el paso (b) es 

levada a cabo en presencia de una base seleccionada entre 

� -butil1iio, diisopropilamina de litio a 

exameti1lisi1azida de litlo. 

23, ’El procedimiento de acuerdo con la reivindicación 

7 a 18 .aracterizado porque la reacci6n de reducci6n en el 

aso ( es lievada a cabo usando Acido acØtico y 

de sodio. 

24. El procedimiento de acuerdo con la reivindicación  

7 a 181, Caracterizado.porquo la reacci6n en el paso (d) es 
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11 vada abo en presencia de un catalizador metÆlico. 

25. procedimiento de acuerdo con la reivindicación 

24, caratrizado .porque el catalizador .metlico es un 

ca aliza&.de la familia del paladio o un catalizador de la 

fa ilia de niquel de Raney. 

26. Ua composición farmacØutica para tratar la 

iriflamaci64 0 evitar la apoptosis, caracterizada porque 

� c mprende el compuesto de formula (1) .de acuerdo con la 

t ivinai4ton ly vehiculos fÆrmacØuticamente aceptables. 

27. Ia composicion farmacØutica de �acuerdo con la 

r ivindición 26, caracterizda porque la cotnposiciÆn se 

u apara.dmencia, accidente cerebrovascular, daflo cerebral 

d bido a IDA, diabetes, illcra gstrica, lesi6n cerebral 

p 

r el vizrs de la hepatitis, enfermedades hepticas por el 

v rus de la hepatitis, hepatitis aguda, insuficiencia 

h pÆtica ruirninante, hepatocirrosis, sepsis, rechazo de 

S ansplaz,4 de órganos, artri4cis reumatoide, o necrosis de 

1 s C61  cardlacas debio a enfermedades cardiacas 

– quemic*$ . 

28-11l cOmpuesto de acurdo con la reivindicac–ón 3, 

c racterado porque el comp4esto es una forma cristalina 

e muesp.  el siguiente modelo de difracci6n de rayos X: 



S 

C 

S Concentración 
relativa_(1/19)-I/Ia)95

 

Angulo 29 

9 t -0 5 015$5 9,15 
0,37 12,15 

_ _________ $.. 

,5 . 0,20 15,21 
0,228 15,93 

72 0,302 1615 
� 

_. 0 . 1400 S 18,33 
4, 5 0,477 1819 
4,1441 - 0,454 20,46 

0,30 . 24,3. 
0119 26,1 

29 Uri mtodo para tratar la irf1amaci6n o evitar la 

poptos.s en un paciente, caracterizado porque comprende 

dministr una cantidad teraputicamente efectiva del 

ornpuest4 de f6rmula (1), de acuerdo con la reivindicación 1 

1 pacite I 

30.1 El mØtodo de acuerdo con la reivindicaciôn 29, 

caracteado porque el mtodo se usa para demencia, 

accident cerebrovascular, dafto cerebral debido a SIDA, 

diabet*tØ  ülcera gÆstrica, lesion cerebral por el virus de 

la b.epa4itis, enfermedades I hepâticas ’por el virus de la 

hepatit, hepatitis aguda, insuficiencia hep.tica 

fu1minte, hepatocirrosis, sepsis, rechazo de tranp1ante 

de 6rgaios, artritis reumatoide, a necrosis de las cØlulas 

cardtavs debido a enfermedades cardiacas isquØmicas 

31 Un usa del compueto de fOrmula (1) de acuerdo con 

la reindicaciOn 1 para la preparaciOn de un medicarnento 

para t rtar la inflamaci6n a evitar la apoptosis. 
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32. El uso de acuerdo con la reivindicaciOn 31, 

racterizaclo porque el medicamento se usa para detnencia, 

ciderite cerebrovascular, daio cerebral debido a SIDA, 

iabetes, ülcera gstrica, lesion cerebral por el virus de 

a hepatitis, enfermedades hepÆticas por el virus de la 

epatitis, hepatitis aguda, insuficiencia hepÆtica 

ulminante, hepatocirrosis, sepsis, rechazo de transpiante 

e órganos, artritis reumatoide, a necrosis de las clu1as 
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PCT/KR2006/000576 

Box No. I Baa a of the report S 

1. With regar to the Language, this report is based on: 

the  ernational application in the language in which it was filed. 

0 a tr station of the international application into which is the language of a translation furnished 

for a purposes of: S S 

[] international search (under Rules 12.3(a) and 23.1(b)). 

0 publication of the international application (under Rule 124(a)), 

international preliminary examination (under Rules 55.2(a) and/or 55.3(a)). 

2. With regar to the elements of the international application, this report is based on (replacement sheets which have been furnished 

to the race ing Office in response to an invitation under Article 14 are referred to in this report as "originally filed" and are not 
annexed to this report): 

the’ ternational application as originally filed/furnished S 

[=1 the ascription: 
pug a as originally filed/furnished 
peg s_____________________________________________ received by this Authority on_____________________ 

P  s  received by this Authority on_____________________ 

Olaims: 
p
 
g as originally filedlfuruished 

peg 

s* as amended (together with any statment) under Article 19 
peg 

* S received by this Authority on______________ 
peg received by this Authority on  

0 the drawings: 
pa as .as originally filed/furnished 
pa es* -. received by this Authority on  

F

es*___________________________________________________ received by this Authority on  

0 th sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

3. 0 he amendments have resulted in the cancellation of: S 

the description, pages - S 

the claims, Nos.  

the-drawings, sheets  
the sequence Listing (specify): - 

[] any table(s) related to sequence listing (spec(5): 

4. is report has been established as if (some of) the amendrntmts annexed to this report and listed below had not been 
ada, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box 
ile 70.2(c)). 

0 the description, pages - 

U the claims, Nos. --
[J the drawings, sheets - 

the sequence listing (specify): - 

El any table(s) related to sequence listing (specify): S 

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

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

Form PCI’IIPEAI409 (Box No. 1) (April 2007) 



FInternational application No. 

INTE ATIONAL PRELIMINARY "PORT ON PATENTABILITY 
S S PCTIKR2006I000576 

Box No. IIIoa-establishnient of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 

applicable bay not been examined in respect of 

the en e international application, S 

clai Nos. 29, 30 S 

because: 
the s d international application, or the said claims Nos. 29,30 

relate to the following subject matter which does not require an international preliminary examination (specify): 

The subject matter of claims 29,30 does not require an international preliminary examination with respect to 

intl strial applicability as it is directed to a method of treatment by tberaphy(Article 34(4)(a)(i), RUle 67. l(iv)) 

[] theto
scription, claims or drawings (indicate particular elements below) or said claims Nos. 

are  unclear that no meaningful opinion could be formed (specify): 

[J the claims, or said claims Nos.  
by lie description that no meaningful opinion could be formed (specify)* 

are so inadequately supported 

[] n international search report has been established for said claims Nos. 

0 a eaningful opinion could not be formed without the sequence listing; the applicant did not, within the prescribed time limit: 

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 Preliminary Examining Authority in a form and 
manner acceptable to it. S S 

furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the Administrative 
� Istructions, and such listing was not available to the International Preliminary Examining Authority in a form and 

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

[] 
meaningful opinion could not be formed without the tables related to the sequence listings; the applicant did not, within the 

presuribed 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 available to the International Preliminary Examining 
Authority in a form and manner acceptable to it, 

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

UISee Supplemental Box for further details. 
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INTE AT1ONAL PRELIMINARY REPORT ON PATENTABILITY 
International application No. 

PCTIKR2006/000576 t. 

Box No. Vteasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

ctatious and explanations supporting such statement S - 

I, 

Novelty. ) Claims 128,31,32 _YES 

Claims S . S. 

Inventiv step (IS) Claims 1283132 YES 

S Claims S 

NO 

Industri applicability (IA) Claims 18,31,32 YES 

Claims ________________________________________N0 

2. Citatiois and explanations (Rule 70.7) 

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

of the brocedure. 

, Dl: O01/21600A1 
D2: K 1999-79267 A 
D3: B 11. Chem, Soc. Jpn., Vol. 66, pp2685-2693, 1993 
D4: J Org. Chem., Vol. 57, pp1309-7314, 1992 

The resent invention relates to an isoxazoline derivative having the cyclic carboxylic acid hemiketal 
mole of formula (1) for use as caspase inhibitor, a process for preparing it, stereochemically isomeric 
form thereof, and a pharmaceutical composition comprising the same. The derivative according to the 
pres nt invention can be effectively used in treating diseases due to caspases, such as, for example the 
disc e in which cells are abnormally died, dementia, cerebral stroke, diabetes, gastric ulcer, cerebral 
inj by hepatitis virus, hepatic diseases by hepatitis virus, acute hepatitis, fulminant, hepatic failure, 
hep tocirrhosis, sepsis, organ transplantation rejection, rheumatoid arthritis, or cardiac cell necrosis 
due o ischemic cardiac diseases. 

Dl elates to an isoxazole derivative of formula J, their pharmaceutically acceptable salts, esters and 
the e of the derivatives in inhibiting the activity of caspases. 

D2 discloses new hetero compounds inhibiting the activity of caspases. 

D3 describes Lewis acid coordinated nitrile oxide and nitrite amine 1,3-dipoles by syn-selective 
cy toadditions to 2-(l-hydroxyalkyl)acrylates. 

D4 relates to the synthesis of the peptidyl difluoro ketone as an inhibitor of interleukin-ibeta converting 

Continued on the next supplemental box: 

PCTIIPEAJ409 (Box No. V) (April 2007) 



PRELIMINARY REPORT ON PATENTABILITY 

supplemental ox 

In case the sp4ce in any of the preceding boxes is not sufficient. 
Continuation o 

the Box Nd. V. 

International application No. 

PCTIKR2006/000576 

L Novelty kN)  

The subjet matter of claims 1-28, 31 and 32 is novel over the prior art documents cited in the above, 
and meet4 the criteria set out in PCT Article 33(2). The cyclic carboxylic acid hemiketal moiety of 
formula () for use as caspase inhibitor, a process for preparing it, and a pharmaceutical composition 
comprisirg the same, recited in the present claims 1-28, 31 and 32, have not been described in the prior 

art docuxrents. 

IL Inventive Step(IS) 

. Documeit Dl is considered to represent the most relevant state of the art before the priority date of the 
present app1ication. 
The pre ent inventions of independent claims 1,4,15,17,26,31 are regarded as being inventive over Dl 
under P T Article 33(3) because Dl does not disclose isoxazole derivative having tetrahydrofuran 
substitu at (claim 1) and its preparation method (claim 4), a compound of formula (4) (claim 15), its 

prepara on method (claim 17), and its pharmaceutical composition and use (claims 26, 27,31,32); 

Claims ,3, claims 5-14, claim 16, claims 18-25,27,28,32 are dependent claims of claims 1,3,4,15 and 
claims 7,26,31, respectively, and specify the substittents, base, acid, solvent, seed, and amount of 
base et . Therefore, the dependent claims of claims 2,3, claims 5-14, claim 16, claims 18-25,27,28,32 

are als regarded as being inventive over Dl under PCT Article 33(3). 

III. Inci/ustrial Applicability (IA) 

Claim 1-28, 31 and 32 meet the criteria set out in PCTArticle,33(4). 

Form $T/IPEAJ409 (Supplemental Box) (April 2007) 
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Unica do la Superlintendencia de Industria y Comercio, so le comunica que 

1. La solicitud, no contiene la copia del documento en que consta la cesiOn del 

derecho a la patnte del inventor al solicitante o a su causante. (Art. 26-k) 

DecisiOn 486, Cugndo so trate do documentos otorgados en el extranjero, deben 

logaliza so. do co �ormidad con. lo dispuesto por los articulo 259 y 260 del COdigo 

do Proce imiento ç5  p11. 

En cump imiento < lo dispuesto por el articulo 39 do la DecisiOn 485, so le 

requiere para qu dentro del tØmino ide dos moses siguientes a la fecha do 

notifica iOn del psente of icio, complete los requisitos ariteriormente enunciados. 

En .caso do no r cumplimiento al prosente requerimiento, la solicitud se 

consider rÆ abandoi da y perdera su prelac6n. 

Notificlu so el pisente o do onforme a lo dispuesto en el numeral 5.2, literal 

e), del apitulo d tit o primero do la Circular Unica No.10 do 2001. 

V/ 

ALIX CAR ENZA )ES DE VRGEL 
Jefe do a divØ4* de NuevaS Creacionos 
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