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Nacionahdad o Domicilio San Bruno, CA 94066 Estados Unidos
® PCT (86)
Solicitud Internacional No. PCT/USO2/36396 Fecha Noviembre 14 de 2002
Publicacion Inlemacional No, W0 03/042197 Al ., Mayo 22 de 2003
B Titulo (54 "NUEVOS COMPUESTOS Y COMPUSICIONES COMU INAIBIDORES DE |
) G? 54 “CATEPSTRA 5™,
(@ Clasificacion internacional (51) _C07D 271/06 - 3N A2 - )
® Prioridad (33) Pais de Origen|  (32) Fecha (31) Namero de Soficitud
' Estados Unidos | novientre 14,20m| 60/332,605
Si No[J] —
@ oo d oo o, 0~ 8T 1 e
L Insirucciones para ol diligenciamiento del presenle formulariv, ves reverso de esla pagina. )

AY7bty



® - . ANEXOS - T

[X] Comprobants de pago de Ia tasa de presentacidn de la soficitud.

m Documento que acreditala enslencla y mpresenladn legal cuando el solicilanbe sea persona [urld'm
m Poderes, si fuera el caso.

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

D Declaraciones

[X] Copiadala sofictud intenacional. (Resumen, descripcidn, reivindicaciones, dibujos)

Traduccitn dela solicilud infernacional al castellano. (Resumen, descripcidn, relvindicaciones, dibirjos)

' m Copia del axamen prefiminar inlemacional efectuado por la Auloridad Intemacional de Examen Preliminar (IPEA).

m Traduccldn del examen prefiminar internacional efectisado por 1a 1PEA.
] Deserel caso, copia del contrato de acceso.

D De ser el caso, documento que acredila la licencia o autorizacion de uso de conocimientos iradicionales de las comuni-
dades indigenas. | .

[ De ser el caso, certificado de dopésito del material blologico

] Adefinal 1292,

] Daserel caso, informacion sobro olras soficitudes de patente o tulos obtenidos en el extranjero por &l misma tlutar o su
causanie, relacionadas parcial o inlaimante con la lnvencidn de esla soficitud.

] Desserel caso, modificacionos eloctuadas a la soficitud infemacional.

[3] owes Reporte de Blisqueda internacional.

(1) FIGURA CARACTERISTICA:

g | - A

. J

@- Solicilo la concesion de 1a palents,

NOMBRE: qsrm HOLLMANN RESTREPO

FIRMA:

T.P.

\

. iy Y
Instrucciones para la presentacion de los anexos, ver reverso de esta pagina
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Continuaclén enumeracién del nombre de los Inventores, con
Su correspondiente direccién, cddigo postal y domicllio:

Nombre Direccién Domicilio

ALDOQUS, David J. 268 Gates Avenue, Gillette, NJ 07933
Estados Unidos

THURAIRATNAM, Sukanthini, 6 Smoke Rise Lane, Belminster, NJ 07921,
Estados Unidos

Continuacién enumeracidn del nombre de los Inventores 55614



Otros anexos que se acompaiian a la solicitud.

Copia de la solicitud internacional.

Notificacion concerniente 2 la transmisién del documento de prioridad (Forma
PCT/IB/304).

Opinién escrita (Forma PCT/IPEA/408).
Respuesta a la opinién escrita de acuerdo con el articulo 34 (2) (d) PCT.
Segunda opinién escrita de acuerdo con el articulo 34 (2) (d) PCT.

Respuesta a la segunda opinién escrita.
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APOSTILLE

e (CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

S
1. COUNTRY: UNITED STATES OF AMERICA
2. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
ers R. PETER WIDIN
c‘(\l‘
===| 3. ACTING IN THE CAPACITY OF:
ers COUNTY CLERK
(= '
/~<s| 4. BEARS THE SEAL/STAMP OF:

= COUNTY OF SOMERSET
e==
S

CERTIFIED

e

AT TRENTON, NEW JERSEY

THE STH DAY OF APRIL 2002

BY: John E McCormac, CPA, NEW JERSEY TREASURER
NO. Al49012

O o =~ o WU

SEAL/STAMP: 10. SIGNATURE
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~:S7fRqM : q HOLLMANN RESTREPO ABOGRDOS  FHONE NO. @ 57 1 6163576

-

" G.HOLLMANN RESTREPO G. HOLLMANN RESTPEPO
ABOGADOS LTDA ABOGADOS LTDA  _
The undery , acting on Yo (nosomros) » vbrando en
behalf and of &"ﬁm pombre propio  y de AVENTIIS
PHARMACEUTICALS INC, domiclled in 300 PHARMACEUTICALS INC, con domicilio en 300
J USA, herchy appoint(y) - GUSTAVO ;mda-thihdu\n&n. ) Gun]'":%
ersey, int(y) - Al a A
Wmm:o -ad/]grLUIS PA‘I‘I’N‘g %o%vt.:m RESTREPO o DI'E:UIS P:;I:ﬂo
l -al-n '] .C.,R Ir I:ﬂl.l -ﬁ ﬂn ‘ .RI!- *
Colombia , 8 our uue legal atomey wizh the Colombia, G 11* No 94-76, Oficina 308,

Sgaedis |, cathis /¥ dayof fhnl of 22,
Lest W fitine

-

ROSS I OEHLER %‘ /

ASSISTANT SECRETARY
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NOTARIAL CERTIFICATE (Corporation)

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) ss.
COUNTY OF SOMERSET )

On this 1st day of March, 2002, personally appeared before me, Ross J. Oghler, Assistant
Seocretary, known or identified to me to be the individual described In and who executed the foregoing
document, Power of Attorney, and acknowledged the same as a free act and deed for uses and

purposas therein expressed by authority of the sald Corporation incorporated under the laws of the State
of Delaware, United States of America.

| further certify that said authority, dated November 28, 2000, is basad on a Resolution of the
Board of Directors of sald Corporation, which | have seen, appointing the sald individual Attomey-in-
fact with full power to sign the foregoing document on behalf of the said Corporation and that the
purposas for which sald document is granted are within the scope of the objects or activities of said

Corporation,

]
SEAL
Notary Publ
Nancy J. Ingram
Notary Public, State of New Jersay
My Commission Expires August 2, 2004
Notary Signature

Print or Name
of Miviarwe FEynirofion

STATE OF NEW JERSEY } w, 1 PETER R. WIDIN, Clerk of the County of Somerset and also Deputy
COUNTY OF SOMERSET. Clerk of the Superior Court in and for said County, the same being a Court

of Record, Do Hereby Certify, that ancy T TnGen~

whose name is subscribed 1o the certificate of acknowledgement, proof or
affidavit of the annexed instrument, was at the time of waking such

aknowledgement, proof or affidavil, 8 wrragy pURLIC OF NFW JERWLY

in and for said State, duly appointed, qualified, commissioned and sworn
and suthorized by law 1o take affidavits, acknowledgements or proofs of
deeds or conveyances for lands, tenements or hereditaments and other
instruments in writing in said State of New Jersey, And } further Centify,
that | am well acquainied with the handwriting of said official and verily
believe the signature to the said certificate of acknowledgement, proof or
affidavit is genuine.

In Testimony Whereof, | have hereunto set my hand and affixgd the.seal of
said County on =

”
-5 g - 3, '3 %""._"- ‘1\'..-\
ﬁ:& ERE o T PETERIDIN .3 Gl
by OO . ) o ly(;.'ler,k‘}f{‘a
uI
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ESTADO DE NEW JERSEYJm 0 DE SOMERSW{;&;R‘R‘&

Yo, Peter S. Wildf31 n, Secretar & del Conc‘aﬁq. F‘ Qomerset Yy Se-
cretario Suplenu %e 1§ gur Superior de dicho giﬂﬁado. la

cual es una Cortdlﬂ‘ﬂ%&ﬁ%&’ﬂfé certificc%'\lﬂ"?:wl Ingramn,

cuyo nombre aparece suscrito al certificado de reconocimiento,
prueba o declaracién del instrumento adjunto, era en el momen-
to de tomar tal reconccimiento, prueba o declaracién Notaria
Pidblica en y para el Estado de New Jersey, debidamente nombra-
da, calificada, comlsionada y juramentada y autorizada por la
ley para tomar.declaraciones, reconocimientos o pruebas de es-
crituras o traspasos de tlerras, tenencias o herencias y otros
instrumentos escritos en el mencionado Estado. Y certifico
ademis que conozco bien la firma de dicha funcionaria y estoy
convencido de que la firma que aparece en el mencionado certi-

ficado de reconocimiento, prueba o declaracidén es genuina.

En testimonio de lo cual coloco mi firma y el sello del Conda-
do el dia de hoy 5 de Abril del 2002.

R. Peter Widin, Secretario
Deborah L. Anderson, Secretaria Especial Suplente
(Firma y Sello Oficial)

AROSTILLA
{Convencién de La Haya del 5 de Octubre de

1. Pais: Estados Unidos de América
Este documento piblico

2. Ha sido firmado por: R. Peter Widin

3. En su calidad de: Secretaric del Condagdd

4. 'Y lleva el sello: del Condado de Somersé
Confirmado

5. En: Trenton, New Jersey 6. ELl dia: Abril 9/2002
7. Por: John E. McCormac, CPA, Tesorero de New Jersey
8. Bajo el No.: Al49012

9. Sello: Secretaria de Estado de New Jersey

.
10. Firma: (ilegible) U. Ma S,

WOy iient Mreehk!
1

Cat, Flle ot & "17 o miciA”

ey . s '-Wh-__'_ ——— R * v = PTETOMegpii- - - et




#@23 93

A FIRSEA AF

DESE
(M VRRGNES Suro




TRADUCCION OFICIAL DEL INGLES de las certificaciones y la
Apostilla adjuntas al poder que la compafila AVENTIS PHARMACEU-
TICALS INC domiciliada en Bridgewater, New Jersey, E.U.A.,

otorga a Gustavo Hollmann Restrepo y/o Luis Patifio Leyva.

CERTIFICADO NOTARIAL (Sociedad)

ESTADOS UNIDOS DE AMERICA
ESTADO DE NEW JERSEY
CONDADO DE SOMERSET

El dfa 1° de Marzo del afio 2002 ante la suscrita Notaria com-
parecidé personalmente Ross J. Oehler, Secretario Suplente,
quien yo sé o quien comprobdé ante mi que es la persona mencio-
nada en el adjunto poder y quien lo ejecutd, y &1 reconocid
haber ejecutado dicho instrumento como un acto libre y volun-
tario destinado para los usos y propésitos alli expresados en
virtud a la autoridad que le concede la mencionada sociedad,
la cual estd incorporada de conformidad con las leyes del Es-

tado de Delaware, Estados Unidos de América.

Certifico ademiés que dicha autoridad, fechada el 29 de Noviem-
bre del 2000, se basa en una resolucién de la Junta de Direc-
tores de la mencionada socledad, documento que yo he tenido a

la vista, nombrando a la mencionada persona apoderado con todo

© actividades de la mencionada corporacién.

Nancy J. Ingram
Notaria Pidblica del Estado de New Jersey
- M1 comisiédn expira Agosto 2 del 2004
(Firma y Sello Oficial)

= gt e s ----—---s:-n-.._—-"-—-""‘
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APOSTILLE

(Convention de La Haye du 5 octobre 1961)

1. Country: United States of America
This public document

2. has been signed by MADELEINE BRULEY

3. acting in the capacity of DEPUTY CLERK, County of SAN MATEO, State of
California

4. bears the seal/stamp of the County of SAN MATEOQ,
State of California

CERTIFIED
5. At San Francisco, Callfornia 6. The 2OTPrday of JANUARY, 2004
' 7. by Deputy Secretary of State, State of California
. No. 59957

, Seal/Stamp:

KEVIN SHELLEY

. - Secretary of State
BY ; é t

_Deputy

NP-2 A (REV. 1-03)



STATE OF CALIFORNIA
COUNTY OF SAN MATEQ S8

I, WARREN SLOCUM, Assessor-County Clerk-Recorder, County of San Mateo, State of California, having by law a seal,

Do HEREBY CERTIFY, That MAURA LEE ‘
- 'whose name is subscribed to the Certificate of the proof or acknowledgment of the annexed instrument and thereon written,
was at the time of taking such proof or acknowledgment, a Notary Public in and for said County, residing therein, duly
commissloned and sworn, and duly authorized by the lsws of said state to administer oaths, take acknowledgments and
prpols of deeds or conveyances for land, tenements or hereditaments in sald State, to be recorded therein. And further that
well acquainted with the handwriting of such Notary Public, and verily believe that the signature to said Certificate
of proof or acknowledgment is genuine, and that said instrument is executed and acknowledged according to the laws of
said State. | further certify that an impression of the seals of Notaries Public is not required by law to be filed in my office.

IN TESTIMONY WHEREOF, 1 have hereunto set my hand and affixed the seal of the

Assessor-County Clerk-Recorder, this __20 __ day of _January

Wh&&d SLuwM
WARREN SLOCUM, Assessor-County Clerk-Recorder

! BY .
Deputyderkbrtheﬁmyof&n“lm

Madeleine Bruley
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ALIF_RNIA ALL-PURPOSE A KN WLEDGMENT |

County of San Mateo

State of Callfornia
} ,

On __Jenuary 13, 2004, before me, Maura Lee
Dute Name and Tiis of Oicer (3., “Jana Dos, Notary Pubie’)

rsonally a red Wayne W. Montgomer
personally appea Wayn gomery ___

Hpersonally known to me
0 proved to me on the basis of satisfactory
evidence

to be the personfs) whose name{e)- is/are
gsubscribed to the within instrument and
acknowledged to me that hesshe/they-axecuted
the same in histheritheir authorized
capacitydlesy, and that by hisfentheir
signature{syon the instrument the person{e), or
the entity upon behalf of which the person{sy
acted, executed tha instrument.

WITﬁs{my hand and official sggt:

OPTIONAL
and could prevent freudulant reraval and reetiechment of this formn o another do

Description of Attached Document-
t Power of Attorney (Columbia)

Document Dats:

Signer(s) Other

Capacity(les) Claimed by Signer
Signer's Name: _Wayne W. Moutgomery
O, Individual
W Corporate Officer — Title(s):

O - Pariner — ] Uimited [ General

O Attomey In Fect

O Trusies

* O Guardian or conutvalnr \

0O Other; \

Signer is Representing: W Qﬁﬁo )Q.\._»,_,_L_

Hﬂ.lh.m hﬂ'ﬂ“lm
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PFHONE ND.
. G.HOLLMANN RESTREPO
ABOGADOS LTDA
The undamigned , ACting on
behslf  of  awd repreacnunp of, AXYS

PHARMACEUTICAL N INC., domiciled in,

heubr appuint(s) GUSTAVO
HOLLMANN RESTREPO snd/ar LUIS PATINO
LEYVA, domiclad in Dogord D.C., Republic of
Colombis , 88 our true and legal armomey with the
NeCessary puwats:
)] To':’pply o the administative, judicial and police
suthordties of the Republic of Colombia, in any inatance
or appeal, for obtxining regisoation of parants, undlity
models, ndustrisl designs and models, eommercial
casigns end names, tademarks, slogans, health licennes,
copydghn and domain names as well as their
assignments, extensions, renewals and ¢hanges of name;

2) To prepure, apply for, obmin, exccute and register |

contracta, licenses, suthorizations and registrations of
sny kind; 3) To intarvene us plainsiff ar defendant, io any
instance or sppeal, before any judge, court, tibunal,
m:pnnmn, public officex ar rutherity in any judidal,
sdministeative or pohee action, such as: action daling

with commercial ensigns and names; oppositinns wgaiost

trademark tegistrations; caducity and nuility actions;

mnmmmgﬁwnubuummtnnd ' .
wu:Hng of license agreements; actons desling with

vafalt competilon; criminal actious; actions claiming
indemanity for damages, complaints or remarks on all
sout of Industrial propesty mstters; the pufonmnee of
precantionary messures, and in any other similac setion,

massurs or appeal relaved w intelloctusl propecy

mattess.

To this effecr, I (wu) hereby suthorze him to file
spplications, make descriptions, protests, amcodments,
declamationa, oppositicos, cancellations, sppeals and
claims; to pay taxas, quotas snd liens as provided by
Law; to waive or sbundon granted rights or rights in
process of being granted, m receive all kind of
documonts and securitos; m issuo the respective releases
andyin generul, o take, before said suthorities, pextinent

steps o the above mentioned purposes and take sll .

measures they roay deem advisable to protect my (ous)

intercets, with all other necessary legal faculsien, and 1

(we)haebydedmugoodnndwndmmtbc

attoeneys should do to my (oud) beneSt.

This power comprises the suthorlty 1o ratify or confirm

on my (our) behalf any action, as well as the faculty of
deuisting,  tmnsacting, compromiving,

receiving,
substicuing and  zevokiog  substwudons, tking

notiScatons, and sppointng judicial or cam-pulm:l
| |

Signed In nthis /7 dayof Jan.of
So. Sen Frnnciuco o an.of 2004

: 57 1 6163976

Wayne W. Montgomery "
Aspistant Secretary

G. HOLLMANN RESTREPD

ABOGADOS LTDA,
Yo (nuvoiron) » obrandu en,
nembre pmpin §y  opreoacién  de,  AXYS
PHARMACUHUTICALS, INC. enn domicilio en,

, nombrm{amos) a GUSTAVO HOLLMANN
RESTREPO y/v LUTIS PATINO LEYVA, con domicilio
en Bagook D.C., Replblica de, Colombia, Crs 11* Nou $4-76,
Oficine MM, apoderado verdadero y legal, enn poder
cspecial, nmplio y suficiente:

1) Pars recabar de Ias oficinas y aurorddades colombisnas
sdminjstradvas, judicales y de polica en cualquics instandia o
recurso, n obrencidn de patentes de invencién, modelos de
utilided, dibujor y modelos induarrisles, segistro de marcas,
registro de lemas comercisles, depéaitc de nombres y
cneciias comerciales, regivtros sanitarios, derechos de sutar y
nombres de dominio asl como su taspasos, préecogas,
renovscionet y cambios de no:nbng 2) Elsborsr, txarniter,
sollcitar, obtener, realizar, qemm: y ceglatar contratos,
Heencias, autorizaciones y registros de cunlesguiers clases; 3)
Intervenic como demandante o como demandado
cualquier instancia y recuxso y ante cuslquier juex, nudnd.
corporacién, fundonado piblico o autoridad en acclones
judiciales, sdministzativas y de policla, tales como accones
dedivadas de nombre o cnsefia comercisles; accdones
reivindicaloring; scciones detivadas de Il obrencitn o
explotscidn de licenciay; acciones de competencis desleal,
demandas penales y civiles; scciones de indemnizacién de
perjuicios, reclamos, u observacioner a cuslquier asunto
sobre propiedad intelectual; ol gjercicio de medidas canpelares
y cuslesquiers ooy acciones, medidas o recuzsos sitnilarcs
relacinnados con la propiedad intelectusl. -
A cste efecto, 1o Sculamos pams clevar solidindes, formular
doseripoiones,  comicndss,  protests,  declassciones,
oponannur axncelacioncs, spelaciones y reclamos; pages
mpuuton. ool Yy gmavimenes proscritos por la Ley;
renuncisr o desistic a derechos concedidos 0 en cuno de
cuncesidn; redhir tods clasc de documcatos y valares dindo
sl descargo respectvo, y en general, para dar ante dichss,
sumridades odos los pasos necesarios sl efecto imdicado y
tomss todas lis medidas que creyeren conducentes al
regguarde de mis (nuestros) intereses, com todas las
facultades necesarias, y por este documento desde shora .-
declaro(amos) vilido y bueno todo cusnto los spodemados -
hicicren en mi (nuestrn) beneficio.
Eate poder comprende Is facultad de matifiene, 0 confiomar en
ni(nuum)mmhubncmdo,-dmoh&dudde-:'
recibiz, desistir, transigit, compromater, sustiaix y tevocsr
sustituciones, recibir notificaciones y nombrur apodersdos
judiciales o extenjudiciales.

Fixmado en d

NV, 28 20803 1B:29AM Pz lb
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APOSTILLE

(COﬁVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
NANCY J INGRAM

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

BEARS THE SEAL/STAMP OF:
NANCY J INGRAM, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY

THE 15TH DAY OF APRIL 2004

BY: John E McCormac, CPA, NEW JERSEY TREASURER
NO. Al195400

SEAL/STAMP: 10. SIGNATURE

i




N RIAL E COPY

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) ss.
COUNTY OF SOMERSET )

TO ALL TO WHOM THESE PRESENTS SHALL COME,

_|1 Do Hereby Certify under the Oath of my Office and Seal that the annexed
document(s) are TRUE COPIES of the original document(s) which | have
compared.

IN TESTIMONY WHEREOF, | have hereunto set my hand and affixed
the Seal under the Oath of my Office

At Bridgewater, New Jersey, United States of America

this _11th _dayof _ March , 2004.

-
SEAL 7!444@ ?m%%_,_

Notary P ':lln. bt of Naw J
u o
My Corlriymhllon Expires August 2?%04
Nolsary Signature
Print or Name

of Notary, Expiration
Date, If ary, Thie or
Jurisdiction Araa

Docket No. USAV2001/0197 CO
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!,' é\; UNITED STATES DEPARTMENT OF I:DMI::B?E /
\‘h--/ 2

Patant and Trademark Office
ABGIETANT SECRETARY AND
OF PATENTS AND
SEPTEMBER 26, 2003 Washington, D.C. 20231

AVENTIS PHARMACUTICALS INC.
e ||
ROUTE 202-206 / P.O. BOX 6800 ' '
BRIDGEWATER, NJ oaaov-oaooC-OM UTER ENTEREDoomsﬂzn-

UNITED STATES PATENT AND TRADEMARK CFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROCM ON THE REEL AND FRAME NUMBER
REFERENCED BELOW.

PLEASE REVIEW ALIL INFORMATION CONTAINED ON THIS NOTICE. THE
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Aventis File No. USAV 2001/0197
ASSIGNMENT AND AGREEMENT

For value received and intending to be legally bound, I'we, the undersigned joint inventor(s)
(Assignor(s)), sell, assign and transfer to Axys Pharmaceuticals Inc. (Assignee), 180 Kimball Way,
South San Francisco, California 94080 end its successors, assigns and legal representatives, the entire
right, title and interest in and to my/our invention and any improvements thereon for all countries of the
world, relating in and to the applications for Letters Patent as identified and listed below and for all patent
applications which claim priority to or are derived from said priority applications listed below and
entitled:

NOVEL COMPOPUNDS AND COMPOSITIONS AS CATHEPSIN S INHIBITORS

US Priority Application No. 60/332,605

US Filing Date: November 14, 2001
1" US Non-Provisional Application No.  10/294,526

US Filing Date: November 14, 2002
International Application

PCT Application No. : US02/36396
International Filing Date November 14, 2002

end all the rights and privileges, including eny and all benefits under the International Convention for the
Protection of Industrial Property, including the right to claim priority based on said United States
spplication, and under any and all Letters Patent which may be granted therefor, and all right, title and
interest in end to every patent application filed or to be filed on said invention in any other country or
patent organization, including continuations, divisions, renewalg, revivals, and any substitute applications
of said United States application, and any and sll patents which may issue thereon, and any reissues,
pipelines and extensions, and governmental exclusivity rights of the same.

I/we suthorize and request competent suthorities to grant and issue any and all patents on said
invention to said assignee or its successor, assigns and Jegal representatives, or to such nominecs as said
assignee may designate,

L/we agree that, when requested, I/we will, without charge to said assignee but at its expense, sign
all papers, take all rightful oaths, and do all acts which may be necessary, desirable or convenient for
securing end maintaining patents for said invention in any and all countrics and for vesting title thereto in
said assignee, its successors, assigns, legrl representatives or nominees.

I/we covenant with seid assignee, its successors, assigns and legal representatives, that the rights
and property herein conveyed are free and clear of any encumbrance, and that I’we have full right to
convey the same as herein expressed.

Signed st So. San Francisco, CA 94080 -U.S.A, onthis /§ dayof_ September  ,2003.
(City, State end Nation)

Inventor's Name: Jikyno Li

Residential Address: 888 Foster City Blvd,, E5
Foster City CA 94404
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Aventis File No. USAV 2001/01%7
ASSIGNMENT AND AGREEMENT

For value received and intending to be legally bound, I/we, the undersigned joint inventor(s)
(Assignor(s), scll, sssign and transfer to Aventis Pharmaceuticals Inc. (Assignee), 300 Somerset
Corporate Boulevard, Bridgewater, New Jersey 08807-2854, and its successors, assigns and legal
representatives, the entire right, title and interest in ‘and to my/our invention and any improvements
thereon for all countries of the world, relating in and to the applications for Letters Patent as identified
and listed below and for all patent applications which clzim priority to or are derived from said priority
applications listed below and entitled:

NOVEL COMPOPUNDS AND COMPOSITIONS AS CATHEPSIN S INHIBITORS

US Priority Application No. 60/332,605

US Filing Date: November 14, 2001
1*US Non-Provisional Application No.  10/294,526

US Filing Date: November 14, 2002
International Application

PCT Application No. . US02/36396
International Filing Date November 14, 2002

and all the rights and privileges, including any and all benefits under the Intemational Convention for: the

Protection of Industrial Property, including the right to claim priority based on said United States

application, and under any and all Letters Patent which may be granted therefor, and all right, title and
interest in and to every patent application filed or to be filed on said invention in any other country or
patent organization, including continuations, divisions, renewals, revivals, and any substitute applications
of said United States application, and any and all patents which may issue thereon, and amy reissues,
pipelines and extensions, and governmental exclusivity rights of the same.

I/we authorize and request competent authorities to grant and issue any and all patents on said
invention to said assignee or its successor, assigns and legal representatives, ar to such nominees as said
assignee may designate.

I/we agree that, when requested, 1/we will, without charge to said assignee but at its expense, sign
all papers, take all rightful oaths, and do all acts which may be necessary, desirable or convenient for
securing and maintaining patents for said invention in any and all countries and for vesting title thereto in
said asgignee, its successors, assigns, legal representatives ar nominees.

I/we covenant with said assignes, its successors, assigns and legal representatives, that the rights

and property herein conveyed are free and clear of any encumbrance, and that I/'we have full right to
convey the same as herein expressed.

Signed st Leolpusabic NI, UK onthis /4 dsyof e pbim by 2003,

(City, State and Nation)

Inventor's Name:  David J. Aldous  /
Residential Address: 268 Gates Avenue

Gillette, NJ 07933

Q3



Aventls File No. USAV 2001/0197

Sigoed at ﬂ";‘f‘"“uu T, Utk oq this » dayon"Pl'M‘gﬂ

(City, State and Nation)

Signatre: __ A n tiant Thawrmimbve
Inventors Name: _ Sukanthini THURAIRATNAM
Residential Address: 6 Smoke Rise Lane

Bedminster, NJ 07921
Signed at on this day of , 2003.
(City, State and Nation)
Signature:
Inventor's Name:
Residential Address:
Signed at on this day of , 2003.
(City, State and Nation)
Signature:
Inventor's Name:
Residential Address:
Signed at on this dayof , 2003,

(City, State and Nation)

Signature:
Inventor's Name:
Residential Address:
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- WO 03/042197 PCT/US02/36396

OLIGOPEPTIDES AND COMPOSITIONS CONTAINING THEM AS CATHEPSIN 8 INHIBITORS
THE INVENTION

5 This Application is based on and claims priority from U.S. Provisional Application
No. 60/332,605 filed on November 14, 2001, which is incorporated herein by reference.

This application relates to compounds and compositions for treating diseases
associated with cysteine protease activity, particularly diseases associated with activity of
10 cathepsin S.

DESCRIPTION OF THE FIELD

Cysteine proteases represent a class of peptidases characterized by the presence of
15 acysteine residue in the catalytic site of the enzyme. Cysteine proteases are associated
with the normal degradation and processing of proteins. The aberrant activity of cysteine
proteases, ¢.g., 28 a result of increase expression or enhanced activation, however, may
have pathological consequences. In this regard, certain cysteine proteases are associated
with a number of disease states, including arthritis, muscular dystrophy, inflammation,
20 tumor invasion, glomerulonephritis, malaria, periodontal disease, metachromatic
leukodystrophy and others. An increase in cathepsin S activity contributes to the pathology
and/or symptomatology of a number of diseases. Accordingly, molecules that inhibit the
activity of cathepsin S protease are useful as therapeutic agents in the treatment of such
diseases.
25
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SUMMARY OF THE INVENTION

This Application relates to compounds of Formula (I):

x,/s(olz

Qhem'n:

X! and X2 are both methylene or X1 is cthylene and X2 is methylene or a bond;

R3 is -CRS=CHRS, -CR5(CR63)3, -CR7=NRS, or (C3.12)cycloalkyl, wherein R3
and RS are independently hydrogen or (C1.4)alkyl or R¥ and RS together with the atoms
to which R5 and RS are attached form (C3.j2)cycloalkyl, hetero(C3.19)cycloalkyl,
(Cé-12)aryl, hetero(Cs.12)eryl, (Cg.12)bicycloaryl or hetero(Cg.12)bicycloaryl and R7 and
R8 together with the atoms to which R7 and R are attached form hetero(C3.12)cycloaliyl,
hetero(Cs.1 2)aryl or hetero(Cg.12)bicycloaryl, wherein R3 optionally is substituted by 1
to 5 radicals independently selected from a group consisting of (Cj.4)alkyl, cyano, halo,
halo-substituted (C1.¢)alkyl, nitro, -X4NRIR?, -X40R?, -X4SR9, -X4C(O)NRIR?,
-X4C(0)OR?, -X4S(0)R10, -X45(0)7R10 and —-X4C(O)R10, wherein X4 is a bond or
(C1-2)alkylene, RP at each occurrence independently is hydrogen, (Cj.3)alkyl or
halo-substituted (Cy.3)alkyl and R10 ig (C1.3)alkyl or halo-substituted (Cy.3)alkyl; and

R4 is -C(O)X5R1! or -S(0),X5R1), wherein X5 is 2 bond, -O- or -NR12-,
wherein R12 is hydrogen or (Cy.g)alkyl, and R11 is (i) (C}.6)alky] optionally substituted
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3

by -OR!3, -SR13, -S(O)R13, _5(0)21113' -C(O)R13, -C(O)OR‘ 3 -C(O)NR13R14
-NRI3R14 -NR14C(0)R13, -NR14C(0)0R13,-NR14C(0)NR13R14 or
-NRI4CNRI4NRI3R14, wherein RI3 s (C3.p)cycloalkyi(Co3)alkyl,
hetero(Cs.12)cycloalkyl(Co-3)alkyl, (C6-12)aryl(Cop-3)alkyl, hetero(Cs-12)aryl(Co-3)alkyl,
(Co.12)bicycloaryl(Co-3)alkyl or hetero(Cg.j2)bicycloaryl(Co.3)alkyl and R14 at each
occurrence independently is hydrogen or (Cy.g)alkyl, ar (if) (C3.1 2)cycloalkyl(Co-3)alkyl,
hetero(Cs. 1 2)cycloalky(Co-3)alkyl, (Cg-12)aryl(Co-3)alkyl, hetero(Cs. 1 2)aryl(Cop-3)alkyl,
(Cg-12)bicycloaryl(Co-3)alky!l or hetero(Cg-12)bicycloaryl(Co3)alkyl or (i)
(C3-g)ycloalkyl(Co-3)elkyl, betero(Cs.g)cycloalkyl(Co-3)alkyl, phenyl(Cop3)alkyl or
hetero(Cs.g)aryl(Co.3)alkyl substituted by -XOOR1S, -X6SR15, -XSS(O)RIS,
-X65(0),R15, -XSC(O)R1S, -XSC(O)ORIS, -X6C(O)NRISRIS, -X6NRISRIG,
-X6NR16C(O)R!3, -XS6NR16C(O)OR15, -XSNRISC(O)NR1IRIS,
-X6NR16C(O)OR16, -XONRIS6CNR 16)NR 15R 16, wherein X6 is a bond or methylene,
R15 i5 (C3.6)cycloalkyl(Co-3)alkyl, hetero(Cs.)cycloalky)(Co.3)alkyl, phenyi(Co.3)alkyl
or hetero(Cs.6)aryl(Cq.3)alkyl and R16 is hydrogen or (C).6)alkyl; wherein R# optionally
further contains 1 to 5 substituents which when occurring within an alicyclic or aromatic
ring system are radicals independently selected from a group consisting of (C1-g)alkyl,
(Cy.g)alkylidene, cyano, halo, nitro, halo-substituted (Cj.3)alkyl, -XSNRI7R17,
-X6NRI7C(O)OR17, -XSNRI7C(O)NRI7RI7, -XSNRI7CNRITNRIZRI,
-X60R17, -x6sr17, -X6C(O)OR!7, -XSC(O)NRI7R17, -X6S(O}NRI17RI7,
-X6P(0)(OR18)0R17, -X60P(OXORI8)OR17, -X6NR17C(O)RI8, -X6S(O)RIS,
-X6S(0)2R18 md -X6C(O)R18 and when occurring within an aliphatic moiety are
radicals independently selected from a group consisting of cyano, balo, nitro, -NR17r17,
-NR}7¢c(0)OR17, -NR17C(O)NRI7R!7, -NR17CNR17)NRI7R17, -OR17, -SR17,
-CO)OR!7,  -C(ONRI7R17,  -S(O);NRI7R17,  -P(O)ORI!7)OR!7,
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-OP(OXOR17)0R17, -NRI7C(O)R18, -S(O)R18, -S(O),R18 and -C(O)R!8, wherein
X6 is a bond or (Cy.g)alkylene, R17 at each occurrence independently is hydrogen,
(C1-6)alkyl or halo-substituted (Cy.3)alkyl and R18 js (C).g)alkyl or halo-substituted
(Cy-3)alkyl;

R20 s selected from the group consisting of hydrogen, (Cy.g)alkyl,
(C3-12)cycloalkyl(Co.g)alkyl, hetera(Cs.12)cycloalkyl(Co.g)alkyl, (Cs-12)aryl(Co-6)alkyl
or hetero(Cs.) 2)aryl(Co.g)aikyl;

R23 is selected from hydrogen, (C1.g)alkyl, alkoxy(Cy.3)alkyl, halo(C}.3)alkyl,

(C3-12)cycloatkyl(Co-g)alkyl, hetero(Cs.12)cycloalkyl(Co g)alkyl, (C-12)aryl(Co 6)alkyl
and hetero(Cs.12)aryl(Co-6)alkyl optionally substituted with amino, -NHC(O)R15 or -R15
wherein R15 ig as described above; and

R24 i selected from hydrogen or (Cy.g)alkyl; or

R23 and R24 taken together with the carbon atom to which both R23 and R24
are attached form (C3.g)cycloalkylene or (C3.g)beterocycloalkylene;

X3 is selected from group (a), (b) or (c);

}trx>_ }ﬂ,\' ﬁ',,v
T N Ve
(@) ®) (©)

wherein Xis O and Y is N;

R2S is selected from hydrogen, (Cp.galkyl, (C3.12)cycloalyiCoghalkyl
hetero(C3.12)cycloalkyl(Co.glalkyl, (Ce-12)aryl(Co-g)alkyl, betero(Cs.13)ary(Co-6)alkyl,
“X4NHR 15, -X4S(0Y;R26 or -X4C(ORITNRITC(OR!7 wherein R15, R17 and X4
are as described sbove;

R26 jg selected from the group consisting of hydrogen, (Ci.6)alkyl,
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(C3-12)cycloalkyl(Co.)alkyl, hetero(Cs.1 2)cycloalkyl(Co.)alkyl, (Cg-12)aryl(Co-6)alkyl,
hetero(Cs.12)ary}(Co.galkyl, (Cg-12)bicycloary}(Co.3)alkyl and
hetero(Cg.} 2)-bicycloaryl(Cp.3)alky];

wherein R25 optionalty further contains 1 to 5 substituents which when
occurring within an alicyclic or aromatic ring system are radicals independently selected
from a group consisting of (Cj.g)alkyl, (Cj-g)alkylidene, cyano, halo, nitro,
halo-substituted (Cy.3)alkyl, -XSNR17R17, -XSNR17C(O)OR17,

-X6NR17C(O)NR17R17, -XSNRI7TCNRI)NRITR17, -X60R!7, -XSC(O)R17, -

-X60R15, - X6SR17, -XGC(O)OR”, -X5C(O)NR1 TRl 7' -XGS(O)zNR”R”,
-X6P(OXORB)YOR17, -XSOP(OXORZORI7, -XO6NRI7C(O)R18, -X6S(O)RIS,
-JIK‘SS(O)zll18 and -X6C(O)R18 and when occurring within an aliphatic moiety are
radicals independently selected from a group consisting of cyano, halo, nitro, -NR17R17,
-NR17Cc(0)OR17, -NR17C(O)NR17R17, -NRI7TC(NRIT)NRI7R17, -ORI7, -SR17,
-C(O)OR] 7' -C{O)NR”R”, -S(O)zN'Rl 7Rl7’ —P(O)(ORl 7)0R1 7
-OP(OXOR!17)OR17, -NRI7C(O)R18, -S(O)R18B, -S(0)2R18 and -C(O)R18, wherein

R15, R17, R18 and X6 are as described above.

A second aspect of the invention is a pharmaceutical composition that contains a
compound of Formula (I) or their N-oxide derivatives, individual isomers or mixture of
isomers thereof, or pharmaceutically acceptable salts thereof, in admixture with one or
more suitable excipients.

A third aspect of the invention is a method for treating a discase in an animal in
which inhibition of cathepsin S can prevent, inhibit or ameliorate the pathology and/or
symptomatology of the disease, which method comprises administering to the animal a
therapeutically effective amount of compound of Formula (I) or a N-oxide derivative,
individua! isomer or mixture of isomers thereof; or a pharmaceutically acceptable salt
thereof.

A fourth aspect of the invention is the processes for preparing compounds of
Formula (I) and the N-oxide derivatives, prodrug derivatives, protected derivatives,

48



10

15

20

30

WO 03042197 PCT/US02/36396
6

individual isomers and mixtures of isomers thereof; and the pharmaceutically acceptable
salts thereof.

DETAILED DESCRIPTION OF THE INVENTION

Definitions:
Unless otherwise stated, the following terms used in the specification and claims
are defined for the purposes of this Application and have the following meanings.

"Alicyclic® means a moiety characterized by arrangement of the carbon atoms in
closed non-aromatic ring structures having properties resembling those of aliphatics and
may be ssturated or partially unsaturated with two or more double or triple bonds.

"Aliphatic” means a moiety characterized by a straight or branched chain
arrangement of the constituent carbon atoms and may be saturated or partially unsaturated
with two or more double or triple bonds.

" "Alkoxy" means an alkyl-O- group in which the alkyl group is as described
herein. Exemplary alkoxy groups include methoxy and ethoxy.

"Alkyl" represented by itself mesns a straight or branched, saturated or unsaturated,
aliphatic radical having the number of carbon atoms indicated (e.g., (C1-)alkyl includes
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, terz-butyl, vinyl, allyl,
1-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methylallyl, ethynyl,
1-propynyl, 2-propynyl, and the like). Alkyl represented along with another radical (e.g.,
as in arylalkyl) means a straight or branched, satursted or unsaturated aliphatic divalent
radical having the mumber of atoms indicated or when no atoms are indicated mesns a bond
(e-2. (Cs10)aryl(Cp3)alkyl includes phenyl, benzyl, phenethyl, 1-phenylethyl
3-phenylpropyl, and the like).

"Alkylene", unless indicated otherwise, means a straight or branched, saturated or
unsaiurated, aliphatic, divalent radical having the number of carbon atoms indicated (e.g.,
(Ci.¢)alkylene includes methylene (-CH3-), cthylene (-CHyCHj-), trimethylene
(-CHoCH,CH3-), tetramethylene (-CHCH,CH2CH>2-) 2-butenylene
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(-CH,CH=CHCH)-), 2-methyltetramethylene (-CH2CH(CH3)CH2CH2-), pentamethylenc
(-CHpCH,CH2CH2CH2-) and the like).

"Alkylidene” means a straight or branched saturated or unsaturated, aliphatic,
divalent radical having_ the number of carbon atoms indicated (e.g. (Cj.g)alkylidene
includes methylene (=CH;), ethylidene (=CHCHj3), isopropylidene (=C(CH3)2),
propylidene (=CHCH,CH3), allylidene (=CH-CH=CH3), and the like).

"Amino” means the radical -NH7. Unless indicated otherwise, the compounds of

the invention containing amino moieties include protected derivatives thereof. Suitable
protecting groups for amino moieties include acetyl, terr-butoxycarbonyl,
benzyloxycarbonyl, and the like.

"Animal" includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle,
horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds, and the like)'.

"Aromatic” means a moiety wherein the constituent atoms make up an unsaturated
ring system, all atoms in the ring system are sp2 hybridized and the total number of pi
electrons is equal to 4n+2.

_"Aryl" means a monocyclic or fused bicyclic ring assembly containing the total
number of ring carbon atoms indicated, wherein each ring is comprised of 6 ring carbon
atoms and is aromatic or when fused with a second ring forms an aromatic ring assembly.

For example, optionally substituted (Cg 10)aryl as used in this Application includes, but
is not limited to, biphenyl-2-yl, 2-bromophenyl, 2-bromocarbonylphenyl, 2-bromo-
S-fluorophenyl, 4-tert-butylphenyl, 4-carbamoylphenyl, 4-carboxy-2-nitrophenyl,
2-chlorophenyl, 4-chlorophenyl, 3-chlorocarbonylphenyl, 4-chlorotarbonylphenyl,
2-chloro-4-fluorophenyl, 2-chloro-6-fluorophenyl, 4-chloro-2-nitrophenyl, 6-chloro-
2-nitrophenyl, .  2,6-dibromophenyl,  2,3-dichlorophenyl,  2,5-dichlorophenyl,
3,4-dichlorophenyl, 2-difluoromethoxypbenyl, 3,5-dimethylphenyl,
2-ethoxycarbonylphenyl,  2-fluorophenyl, 2-iodophenyl,  4-isopropylphenyl,
2-methoxyphenyl, 4-methoxyphenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
5-methyl-2-nitrophenyl, 4-methylsulfonyiphenyl, naphth-2-yl, 2-nitrophenyl, 3-nitrophenyt,
4-nitrophenyl,  2,3,4,5,6-pentaflucrophenyl, phenyl, 2-trifluoromethoxyphenyl,
3-trifluoromethoxyphenyl, 4-trifluvoromethoxyphenyl, 2-trifluoromethylpbenyl,
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3-triflucromethylphenyl, 4-trifluoromethylphenyl, 2-trifluoromethylsulfanylphenyl,
4-trifluoromethylsulfanylphenyl, and the like. Optionally substituted (Cg.] o)aryt as used
in this Application includes 3-acetylphenyl, 3-tert-butoxycarbonylaminomethylphenyl,
biphenyl-4-yl, 3-hydroxyphenyl, 4-hydroxyphenyl, 3-methoxyphenyl, naphth-2-yi,
3-phenoxyphenyl, phenyl, and the like.

"Bicycloaryl” means a bicyclic ring assembly containing the number of ring carbon
atoms indicated, wherein the rings are linked by a single bond or fused and at least one of
the rings comprising the assembly is aromatic, and any carbocyclic ketone, thioketone or
iminoketone derivative thereof (eg., (Co.jp)bicycloaryl includes cyclobexylphenyl,
1,2-dihydronaphthyl,  2,4-dioxo-1,2,3,4-tetrahydronaphthyl,  indanyl, indenyl,
1,2,3,4-tetrahydronaphthyl, and the like).

"Carbamoyl" means the radical -C(O)NHj. Unless indicated otherwise, the
compounds of the invention containing carbamoyl moieties include protected derivatives
thereof.  Suitable protecting groups for carbamoyl moieties include acetyl,
tert-butoxycarbonyl, benzyloxycarbonyl, and the like and both the unprotected and
protected derivatives fall within the scope of the invention.

“Carbocyclic ketone derivative™ means a derivative containing the moiety
-C(0)~.

"Carboxy” means the radical -C(OYOH. Unless indicated otherwise, the
compounds of the invention containing carboxy moieties include protected derivatives
thereof. Suitable protecting groups for carboxy moieties include benzyl, fert-butyl, and the
like. '

"Cycloalkyl" means a saturated or partially unsaturated, monocyclic, fused bicyclic
or bridged polycyclic ring assembly containing the number of ring carbon atoms indicated,
and any carbocyclic ketone, thioketone or iminoketone derivative thereof (e.g.,
(C3.10)cycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclobexenyl,
2,5-cyclohexadienyl, bicyclo{2.22]octyl, adamantan-1-yl, decahydronaphthyl,
oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl, 2-oxobicyclo[2.2.1]hept-1-yl, and the
like).

"Cycloalkylene” means a divalent saturated or partially unsaturated, monocyclic
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ring or bridged polycyclic ring assembly containing the number of ring carbon atoms
indicated, and any carbocyclic ketone, thioketone or iminoketone derivative thereof.

"Disease” specifically inchudes any unhealthy condition of an animal or part thereof
and includes en unhealthy condition that may be caused by, or incident to, medical or
veterinary therapy applied to that animal, i.e., the "side effects” of such therapy.

*"Halo" means fluoro, chloro, bromo or iodo.

"Halo-substituted alkyl", as an isolated group or part of a larger group, means
"alkyl" substituted by one or more "halo" atoms, as such -terms are defined in this
Application, Halo-substituted alkyl includes haloalkyl, dihaloalkyl, trihaloalkyl,
perhaloalkyl and the like (e.g halo-substituted (Cj-3)alkyl includes chloromethyl,
dichloromethyl, difluoromethyl, trifluoromethyl, 2,2,2-trifluoroethyl, perfluoroethyl,
2,2 2-trifluoro-1,1-dichloroethyl, and the like).

"Heteroaryl™ means aryl, as defined in this Application, provided that one or more
of the ring carbon atoms indicated are replaced by a heteroatom moiety selected from -N=,
-NR-, -NH(O)=, -O- or -S-, wherein R is hydrogen, (C}.g)alkyl, a protecting group or
represents the free valence which serves as the point of attachment to a ring nitrogen, and
each ring is comprised of 5 or 6 ring atoms. For example, optionally substituted
hetero(Cs.13)ary! as used in this Application includes, but is not limited to, 4-amino-
2-hydroxypyrimidin-5-yl, benzothiazol-2-yl, 1H-benzoimidazol-2-yl, 2-bromopyrid-5-yl,
5-bromopyrid-2-yl,  4-carbamoylthiazol-2-yl,  3-carboxypyrid4-yl, 5-carboxy-
2,6-dimethylpyrid-3-yl,  dibenzofuranyl, 3,5-dimethylisoxazol-4-yl, 5-ethoxy-
2,6-dimethylpyrid-3-yl, 5-fluoro-6-hydroxypyrimidin-4-yl, fur-2-yl, fur-3-yl, 5-hydroxy-
4,6-dimethylpyrid-3-yl, 8-hydroxy-5,7-dimethylquinolin-2-yl,
5-hydroxymethylisoxazol-3-yl, 3-hydroxy-6-methylpyrid-2-yl, 3-hydroxypyrid-2-yl,
1H-imidazol-2-yl, 1H-imidazol-4-yl, 1H-indol-3-yl, isothiazol-4-yl, isoxazol-4-yl,
2-methylfur-3-yl, S-methylfur-2-yl, 1-methyl-1H-imidazol-2-yl, 5-methyl-
3H-imidazol-4-yl, S5-methylisoxazol-3-yl, pyrezinyl, 5-methyl-2H-pyrazol-3-yl,
3-methylpyrid-2-yl, 4-methylpyrid-2-yl, 5-methylpyrid-2-yl, 6-methylpyrid-2-yl,
2-mcthylpyrid-3-yl,  2-methylthiazol-4-yl,  5-nitropyrid-2-yl, = 2H-pyrazol-3-yl,
3H-pyrazol-4-yl, pyridazin-3-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl,
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5-pyrid-3-yl-2H-[1,2,4}triazol-3-yl, pyrimidin4-yl, pyrimidin-S-yl, 1H-pyrrol-3-yi,
quinolin-2-yl, 1H-tetrazol-5-yl, thiazol-2-yl, thiazol-5-yi, thien-2-yl, thien-3-yl,
2H-[1,2,4]triazo)-3-yl, 3H-[1,2,3]triazol-4-yl, 5-trifluoromethylpyrid-2-yl, and the like.
Suitable protecting groups include rerr-butoxycarbonyl, benzyloxycarbonyl, benzyl,
4-methoxybenzyl, 2-nitrobenzyl, and the like. Optionally substituted hetero(Cs. 1 g)aryl as
used in this Application to define R4 includes benzofur-2-yl, for-2-yl, fur-3-yl, pyrid-3-yl,
pyrid-4-yl, quino}-2-yl, quinol-3-yl, thien-2-yl, thien-3-yl, and the like.

"Heteroatom moiety” includes -N=, -NR-, -N*(0")=, -O-, -S- or -S(0)-, wherein

R is hydrogen, (C) g)alkyl or a protecting group.

"Heterobicycloaryl” means bicycloaryl, as defined in this Application, provided
that one or more of the ring carbon atoms indicated are replaced by a heteroatom moiety
selected from -N=, -NR-, -O- or -S-, wherein R is hydrogen, (Cy.g)alkyl, a protecting group
or represents the free valence which serves as the point of attachment to a ring nitrogen,
and any carbocyclic ketone, thioketone or iminoketone derivative thereof. For example,
optionally substituted hetero{Cg_] g)bicycloaryl as used in this Application includes, but
is not limited to, 2-amino-4-oxo-3,4-dihydropteridin-6-yl, and the like. In general, the term
heterobicycloaryl as used m this Application includes, for example, benzo{1,3]dioxol-5-yl,
3,4-dihydro-2H-[1,8]naphthyridinyl, 3,4-dihydro-2H-quinolinyl, 2,4-dioxo-3,4-dihydro-
2H-quinazolinyl, 1,2,3,4,5,6-hexahydro[2,2 Tbipyridinylyl, 3-oxo-
2,3-dihydrobenzo[ 1,4]oxazinyl, 5,6,7,8-tetrahydroquinolinyl, and the like.

"Heterocycloalkyl” means cycloalkyl, as defined in this Application, provided that
one or more of the ring carbon atoms indicated are replaced by a heteroatom moiety
selected from -N=, -NR-, -O- or -S-, wherein R is hydrogen, (C.g)alkyl, a protecting group
or represents the free valence which serves as the point of attachment to a ring nitrogen,
and any carbocyclic ketone, thioketone or iminoketone derivative thereof (e.g., the term
hetero(Cs.-1 p)cycloalkyl includes imidazolidinyl, morpholinyl, piperazinyl, piperidyl,
pyrrolidinyl, pyrrolinyl, quinuclidinyl, and the like). Suitable protecting groups include
tert-butoxycarbonyl, benzyloxycarbonyl, benzyl, 4-methoxybenzyl, 2-nitrobenzyl, and the
like. Both the unprotected and protected derivatives fall within the scope of the invention.
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"Heterocycloalkylene” means cycloalkylene, as defined in this Application,
provided that one or more of the ring member carbon atoms indicated, is replaced by
heteroatom moiety selected from -N=, -NR-, -O-, -S- or -S(0);-, wherein R is hydrogen,

(C1.g)alkyl or a protecting group.

"Hydroxy" means the radical -OH. Unless indicated otherwise, the compounds of
the invention containing hydroxy radicals include protected derivatives thereof. Suitable
protecting groups for hydroxy moieties include benzyl and the like.

"Iminoketone derivative™ means a derivative containing the moiety -C(NR)-,
wherein R is hydrogen or (C;.g)alkyl.

"Isomers” mean compounds of Formula (I) having identical molecular formulae but
differ in the nature or sequence of bonding of their atoms or in the arrangement of their
atoms in space. Isomers that differ in the arrangement of their atoms in space are termed
“"stereoisomers". Stereoisomers that are not mirror images of one another are termed
"diastercomers” and stereoisomers that are nonsuperimposable mirror images are termed
"enantiomers" or sometimes "optical isomers”. A carbon atom bonded to four nonidentical
substituents is termed a "chiral center”. A compound with one chiral center has two
enantiomeric forms of opposite chirality is termed a "racemic mixture". A compound that
has more than one chiral center has 20-1 enantiomeric pairs, where n is the number of
chiral centers. Compounds with more than one chiral center may exist as ether an
individual diastereomers or as a mixture of diastereomers, termed a "diastereomeric
mixture”. When one chiral center is present a stereoisomer may be characterized by the
absolute configuration of that chiral center. Absolute configuration refers to the
arrangement in space of the substituents attached to the chiral center. Enantiomers are
characterized by the absolute configuration of their chiral centers and described by the R-
and S-sequencing rules of Cahn, Ingold and Prelog. Conventions for stereochemical
nomenclature, methods for the determination of stereochemistry and the separation of
stereoisomers are well kmown in the art (e.g., see "Advanced Organic Chemistry”, 4th
edition, March, Jerry, John Wiley & Sons, New York, 1992). 1t is understood that the
names and illustration used in this Application to describe compounds of Formula (I) are
meant to be encompassed all possible stereoisomers. Thus, for example, the name
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morpholine-4-carboxylic acid {2-phenyimethanesulfonyl-1-[1-(5-phenyl-
[1,3,4]oxadiazole-2-carbonyl)-pentylcarbamoyl]-ethyl)-amide is meant to include
morpholine-4-carboxylic acid {S-2-phenylmethanesulfonyl-1-[1-(5-phenyl-
(1,3,4]oxadiazole-2-carbonyl)-pentylcarbamoyl}-ethyl}-amide and morpholine4-
carboxylic acid  {R-2-phenylmethanesuifonyl-1-[1(5-phenyl-[1,3,4]oxadiazole-2-
carbonyl)-pentyicarbamoyl]-ethyl}-amide and any mixture, racemic or otherwise, thereof.

"Ketone derivative” means a derivative containing the moiety -C(0)-. For
example, for 2-acetoxy-azetidin-3-yl, the “carbocyclic ketone derivative™ would be 2-
acetoxy-4-oxo-azetidin-3-yl.

"Nitro" means the radical -NO».

"Optional" or "optionally” means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where the
event or circumstance occurs and instances in which it does not. For example, the phrase
"wherein within R3 and R4 any alicyclic or aromatic ring system may be substituted further
by 1-5 radicals...” means that R3 and R4 may or may not be substituted in order to fall
within the scope of the invention.

“Oxoalkyl” means alkyl, as defined above, wherein one of the number of carbon
atoms indicated is replaced by an oxygen group (-0-), e.g., oxo(Cy-g)alky! includes
methoxymethyl, etc.

"N-oxide derivatives” mesans derivatives of compounds of Formula (I) in which
nitrogens are in an oxidized state (i.e. O-N) and which possess the desired pharmacological
activity.

"Pathology” of a disease means the essential nature, causes and development of the
discase as well as the structural and functional changes that result from the disease
processes.

"Pharmaceutically acceptable” means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use.

"Pharmaceutically acceptable salts® means salts of compounds of Formula (I)
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which are pharmaceutically acceptable, as defined above, and which possess the desired
pharmacological activity. Such salts include acid addition salts formed with inorganic
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, and the like; or with organic acids such es acetic acid, propionic acid, hexanoic acid,
heptanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic
acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic
acid, o-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic
acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, p-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid,
p-toluenesulfonic  acid, campho'rsnlfonic acid, 4-methylbicyclo[2.2.2]oct-2-cne-
1-carboxylic acid, glucoheptonic acid, 4,4'-methylenebis(3-hydroxy-2-ene-1-carboxylic
acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric
acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid,
muconic acid and the like.

Pharmaceutically acceptable salts also include base addition salts which may be
formed when acidic protons present are capable of reacting with inorganic or organic bases.
Acceptable inorganic bases include sodium hydroxide, sodium carbonate, potassium
hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable organic bases include
ethanolamine, dicthanolamine, triethanolamine, tromethamine, N-methylglucamine and the
like.

"Prodrug” means a compound that is convertible in vivo by metabolic means (e.g.
by hydrolysis) to 2 compound of Formula 1. For example an ester of a compound of
Formula (I) containing a hydroxy group may be convertible by hydrolysis in vivo to the
parent molecule. Alternatively an ester of a compound of Formula (I) containing a carboxy
group may be convertible by hydrolysis in vivo to the parent molecule. Suitable esters of
compounds of Formula (I) containing a hydroxy group, are for example acetates, citrates,
lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates,
malcates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates,
di-p-toluoyltartrates, methanesulphonates, ethanesulphonates, benzenesulphonates,
p-toluenesulphonates, cyclohexylsulphamates and quinates. Suitable esters of compounds
of Formula (I) containing a carboxy group, sre for example those described by
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FJ.Leinweber, Drug Metab. Res., 1987, 18, page 379. An especially useful class of esters
of compounds of Formula (I) containing a hydroxy group, may be formed from acid
moieties selected from those described by Bundgaard et al,, J. Med. Chem., 1989, 32, page
2503-2507, and include substituted {aminomethyl)-benzoates, for example, dialkylamino-
methylbenzoates in which the two alkyl groups msy be joined together and/or interrupted
by an oxygen atom or by an optionally substituted nitrogen atom, e.g. an alkylated nitrogen
atom, more especially (morpholino-methyl)benzoates, e.g. 3- or 4-(morpholinomethyl)-
benzoates, and (4-alkylpiperazin-1-yl)benzoates, cg 3- or
4-(4-alkylpiperazin-1-yl)benzoates.

"Protected derivatives” means derivatives of compounds of Formula (I) in which
a reactive site or sites are blocked with protecting groups. Protected derivatives of
compounds of Formula (T) are uscful in the prepamation of compounds of Formula (I) or in
themselves may be active cathepsin S inhibitors. A comprehensive list of suitable
protecting groups can be found in T.W. Greene, Protecting Groups in Organic Synthesis,
3rd edition, Jolm Wiley & Sons, Inc. 1999.

"Therapeutically effective amount” means that amount which, when administered
to an animal for treating a disease, is sufficient to effect such treatment for the discase.

"Thioketone derivative” means a derivative containing the moiety -C(S)-.

"Treatment” or "treating” means any administration of a compound of the present
invention and includes:
(1)  preventing the disease from occurring in an animal which may be predisposed to
the disease but does not yet experience or display the pathology or symptomatology of the
discase,
(2) inhibiting the disease in an animal that ig experiencing or displaying the pathology
or symptomatology of the diseased (i.e., amesting further development of the pathology
and/or symptomatology), or
(3) ameliorating the disease in an snimal that is experiencing or displaying the
pathology or symptomatology of the diseased (i.e., reversing the pathology and/or
symptomatology).

Nomenclature:

)
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The compounds of Formula (I) and the intermediates and starting materials used
in their preparation are named in accordance with JUPAC rules of nomenclature in which
the characteristic groups have decreasing priority for citation as the principle group as
follows: acids, esters, amides, etc. Alternatively, the compounds are named by AutoNom
4.0 (Beilstein Information Systems, Inc.). For example, a compound of Formula (I) in
which R3 is phenyl, R4 is morpholine-4-carbonyl, R20 is hydrogen, R23 is hydrogen, R24
is n-butyl, X! is methylene, X2 is methylene and X3 is 5-pyridin-3-yl-[1,3,4)oxadiazol-2-
yi; that is, a compound having the following structure:

O‘izﬁ: { e

1,3,4loxadiazole-2c 1}-pentylcarbamoyl)-ethyl } -amide.

With reference to formula (I) above, the following are particular and preferred grouf)ings:
X1 may particularly represent methylene when X2 is methylene,
X1 may also particularly represent ethylene when X2 is a bond.

X3 may particulsrly represent , Y or Y
| S—R” | \>—R” - >—R"’
N/ Ne X
Y X

~N

wherein X is O, Y is N and R25 is selected from hydrogen, halo(Cj.3)alkyl, (Cj.6)alkyl,

23
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(C3-12)cycloalkyl(Co.6)alkyl, (Cg.12)aryl(Co-6)alkyl or hetero(Cs.}3)aryl(Co g)alkyi,
wherein R25 optionally further contains 1 to 5 substituents which when occurring within
an alicyclic or aromatic ring system are radicals independently selected from a group
consisting of (C.g)alkyl or halo-substituted (Cj.3)alkyl.

R3 may particolarly represent -CR3=CHRS, -CR3(CR63);, -CR7aNRS, or
(C3.12)cycloalkyl, wherein RS and RS is independently hydrogen or (Cj.4)alkyl or RS and
RS together with the atoms to which RS and RS are attached form (C3.12)cycloalkyl,
(C-12)aryl, hetero(Cs.12)aryl or (Cg.12)bicycloaryl and R7 and R8 together with the
atoms to which R7 and R3 are attached form hetero(Cs.] 2)aryl, wherein R3 optionally is
substituted by 1 to 5 radicals independently selected from a group consisting of
(C1.4)alkyl, cyano, halo, halo-substituted (C}4)alkyl, ~-X4OR® and -X4C(O)ORS, in
which X4 is 2 bond or (C1.2)alkylene, R9 at each occurrence independently is (Cy.3)alkyl
or halo-substituted (Cy.3)alkyl.

R4 may particularly represent -C(O)X5R1! or -§(0),XR!1, wherein X3 is a bond, -O-
or -NR12-, wherein R12 is hydrogen or (C1.g)alkyl, and R11 is (i) (Cy.6)alkyl or (i)
hetero(Cs.2)cycloalky)(Coa)alkyl, (Cg-12)aryi(Co-3)alkyl, hetero(Cs. 2)aryl(Co-3)alkyl,
(Co-12)bicycloaryl(Co-3)alkyl or hetero(Cg.12)bicycloaryl(Co-3)alkyl or (i)
hetero(Cs.g)cycloalkyl(Cg.3)alkyl or phenyl(Cp.3)aliyl substituted by -XSOR!S,
-X6C(O)R15 or -XONRISC(OYOR16, wherein X6 is a bond or methylene, R15 is
phenyl(Cg 3)alkyl or hetero(Cs.g)aryl(Co-3)alkyl and R16 is hydrogen or (C1.g)alkyl;
wherein R? optionally further contains 1 to § substituents which when occurring within an
alicyclic or aromatic ring system are radicals independently selected from a group
consisting of (Cy.g)alkyl, halo, -X6NR17R17, -X60R17, -X6C(O)OR17, -X6NC(O)R16
and -X6C(O)R18, R17 at each occurrence independently is hydrogen, (Cj.¢)alkyl or
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halo-substituted (Cy.3)alkyl and R18 is (C1.6)alkyl or halo-substituted (C1-3)alkyl.
R20 may particularly represent hydrogen and (Cy.g)alkyl.

R23 may particularly represent (C1.g)alkyl or (C.12)aryl(Co.6)alkyt.

R24 may particularly represent hydrogen or (C.6)alkyl.

X3 more preferably is selected from the group consisting of ﬁ,

0] ’
-

~N

ﬁ/n or v wherein R23 is selected from ters-butyl,
I \>—R” / R®
O~y

'N-..o

cyclopropyl, ethyl, phenyl, pyrazinyl, pyridazinyl, pyridinyl, thieny] or trifluoromethyl.

R3 more preferably is selected from the group consisting of phenyl, pyridin-2-yl,
pyridin-3-yl, pyridin4-yl, vinyl, 2-difluoromethoxyphenyl, 1-oxy-pyridin-2-yl,
4-methoxyphenyl, 4-methylphenyl, 2-methylphenyl, 4-chlorophenyl, 3,5-dimethyiphenyl,
4-trifluvoromethylphenyl, 4-trifluoromethoxyphenyl, 2-bromophenyl, naphthalen-2-yl,
3,4-dichlorophenyl, 3-methylphenyl, 3-trifluoromethylphenyl, 3-trifluoromethoxyphenyl,
2,3,4,5,6-pentafluoro-pheny), 2-fluorophenyl, 2-chlorophenyl, 2-cyano-phenyl,
2-trifluoromethylphenyl, 4-tert-butyl-phenyl, 3-chlorophenyl, 4-bromophenyl, 2-fluoro-3-
chloro-phenyl,  2-fluoro-3-methyl-phenyl,  3-fluorophenyl, 2,5-difluorophenyl,
3-bromophenyl, 2,5-dichlorophenyl, 2,6-diflvorophenyl, 3-cyano-phenyl, 4-cyano-phenyi,
2-trifluoromethoxyphenyl, 2,3-difluorophenyl, biphenyl, 2-bromo-5-fluoro-phenyl,
4-fluorophenyl, 3,4-difluorophenyl, 2 4-difluvorophenyl, 2,4,6-trifluorophenyl,
2,4,5-trifluorophenyl, 2,3 4-trifluorophenyl, 2-chloro-5-trifluoromethylphenyl,
2,4-bis-trifluoromethylphenyl, 2,5,6-triflworophenyl, 2-fluoro-3-trifluoromethylphenyl,
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2-fluoro-4-trifluoromethylphenyl, 2-fluoro-5-triflucromethyiphenyl, 2,3,5-triflucrophenyl,
2-fluoro-5-trifluoromethylphenyl,  5-fluoro-2-triflucromethylphenyl,  4-fluoro-3-
trifluoromethylphenyl, 2-methoxyphenyl, 3,5-bis-trifluoromethyiphenyl,
4-difiuoromethoxyphenyl, 3-difluoromethoxyphenyl, 2,6-dichlorophenyl, 4-carboxyphenyl,
cyclohexyl, cyclopropyl, isopropyl, thiophen-2-yl, S-chloro-thiophen-2-yl and
3,5-dimethyl-isoxazol-4-yl. Most preferred R3 groups include cyclopropyl, isopropyl and
phenyl.

R4 more preferably is selected from the group consisting of benzoyl, morpholine-4-
carbonyl, acetyl, furan-3-carbonyl, 2-methoxy-benzoyl, 3-methoxy-benzoyl, naphthalene-2-
carbony], benzo[1,3]dioxole-5-carbonyl, 3-pyridin-3-yl-acryloyl, benzofuran-2-carbonyl,
furan-2-carbonyl, tert-butoxy-carbonyl, biphenyl-4-carbonyl, quinoline-2-carbonyl,
quinoline-3-carbonyl, 3-acetyl-benzoyl, 4-phenoxy-benzoyl, 3-hydroxy-benzoyl,
4-hydroxy-benzoyl, pyridine-3-carbonyl, 3-(tert-butoxycarbonylamino-methyl)-benzoyl,
4-carbonyl-piperazine-1-carboxylic acid tert-butyl ester, 4-carbonyl-piperazine-1-
carboxylic acid ethyl ester, 4-(furan-2-carbonyl)-piperazine-1-carbonyl, pyridine-4-
carbonyl, 1-oxy-pyridine-4-carbonyl, 1-oxy-pyridine-3-carbonyl, thiophene-2-carbonyl,
thiophene-3-carbonyl, 4-benzoyl-benzoyl, 5-methyl-thiophene-2-carbonyl, 3-chloro-
thiophene-2-carbonyl, 3-bromo-thiophene-2-carbonyl, 4-chloro-benzoyl, 3-flouro-4-
methoxy-benzoyl, 4-methoxy-benzoy], 4-triflouromethoxy-benzoyl, 3,4-diflouro-benzoyi,
4-fluoro-benzoyl, 3,4-dimethoxy-benzoyl, 3-methyl-benzoyl, 4-bromo-benzoyl,
4-triflouromethyl-benzoyl, 3-benzoyl-benzoyl, cyclopentane-carbonyl, benzofb]thiophene-
2-catbonyl, 3-chloro-benzo[b]thiophene-2-carbonyl, benzenesulfonyl, naphthalene-2-
sulfonyl, S-methyl-thiophene-2-sulfonyl, thiophene-2-sulfonyl, formamyl-methyl ester,
4-methyl-pentanoyl], formamyl-isobutyl ester, formamyl-monoallyl ester, formamyl-
isopropyl ester, N N-dimethyl-formamyl, N-isopropyl-formamyl, N-pyridin-4-y}-formamy},
N-pyridin-3-yl-formamyl, 3-phenyl-acryloyl, 1H-indole-5-carbonyl, pyridine-2-carbonyl,
pyrazine-2-carbonyl, 3-hydroxy-pyridine-2-carbonyl, 2-amino-pyridine-3-carbonyl,
2-hydroxy-pyridine-3-carbonyl, 6-amino-pyridine-3-carbonyl, 6-hydroxy-pyridine-3-
carbonyl, pyridazine-4-carbonyl, 3-phenoxy-benzoyl and 1-0x0-1,3-dihydro-isoindole-2-

carbonyl. R4 is most preferably morpholine-4-carbonyl.
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It is to be understood that this invention covers all appropriate combinations of the
particular and preferred groupings referred to herein unless otherwise stated.

A particular preferred group of compounds of the invention are compounds of
Formula (Ia):

$(0),
R!O
H 3 4 I />_"R.:-1

R
O R N"“'N

(I2)

wherein R3, R4, R20, R23, R24 and R25 are as hereinbefore described, and their
corresponding N-oxides, and their prodrugs, and their protected derivatives, individual
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and
solvates (e.g. hydrates) of such compounds of Formula (Ia) and their N-oxides and their
prodrugs, and their protected derivatives, individual isomers and mixtures of isomers

thereof.

Compounds of Formula (Ia) in which R3 is -CR3=CHRS wherein RS and RS together with
the atoms.to which R5 and RS are attached form (Cé-12)ary), optionally substituted by 1
to 5 radicals independently selected from a group consisting of (Cj.4)alkyl, cyano, halo,
halo-substituted (Cy.4)alkyl, -X40R? and -X4C(O)OR?, in which X4 is a bond or
(C1-2)alkylene, R? at each occurrence independently is (C}.3)alkyl or halo-substituted
(Cy.3)alkyl, are preferred. Compounds of Formula (Ie) in which R3 represents pheny! or
2-difluoromethoxyphenyl are especially preferred.
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Compotmds of Formula (1a) in which R3 is -CRS(CR63), wherein RS is hydrogen and R6

is (C14)alkyl are also preferred. Compounds of Formula (a) in which R3 represents
_CH(CHy), are especially preferred.

Compounds of Formula (Ia) in which R3 is (C3.12)cycloalkyl are also preferred.

Compounds of Formula (I2) in which R3 represents cyclopropy! are especially preferred.

Compounds of Formula (Ia) in which R4 is -C(O)X3R1! wherein X5 is a bond and R1!
is hetero(Cs.12)cycloalkyl{(Cg_3)alkyl, particularly hetero(Cs.12)cycloalkyl, are preferred.

Compounds of Formula (Ia) in which R4 represents -c {0) —N O are especially

preferred.
Compounds of Formula (Is) in which R20 is hydrogen are prefared.
Compounds of Formula (Ia) in which R23 is (C}_g)alkyl [e.. ethy] or butyl] are prefirred.
Compounds of Formula (Ia) in which R24 ig hydrogen are preferred.

Compounds of Formula (Ta) in which R23 is rers-butyl, cyclopropyl, ethyl, phenyl, pyridin-
3-yl, pyridin-4-yi, thien-3-y1 or trifluoromethyl are preferred.

A preferred group of compounds of the invention are compounds of Formula (I2) in which:
R3 is -CR52CHRS [eg. phenyl or 2-diffuoromethoxyphenyl], -CR5(CRS3) or

(C312)cycloaliyl [e.g. -CH(CH3)2 or cyclopropyil; R4 is -C(O)XSR1! [eg.
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-c(o})—N_ 0]; R20 is hydrogen; R23 is (C; g)alkyl [e.g. ethyl or butyl]; R24 is

hydrogen; and R23 is rerr-butyl, cyclopropyl, ethyl, phenyl, pyridin-3-yl, pyridin-4-yl,
thien-3-yl or trifluoromethyl, and their comresponding N-oxides, and their prodrugs, and
their protected derivatives, individual isomers and mixtures of isomers thereof; and the
pharmaceutically acceptable salts and solvates (e.g. hydrates) of such compounds of
Formula (Ia) and their N-oxides and their prodrugs, and their protected derivatives,
individual isomers and mixtures of isomers thereof.

A further particular preferred group of compounds of the invention are compounds
of Formula (Ib):

4

S(0),

0
R\ E\’&,
N N
H | DH—r*
B pM >—
O R N~q

(1b)

wherein R3, R4, R20, R23, R24 and R25 are as hereinbefore described, and their
corresponding N-oxides, and their prodrugs, and their protected derivatives, individual
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and
solvates (e.g. hydrates) of such compounds of Formula (Ib) and their N-oxides and their
prodrugs, and their protected derivatives, individual isomers and mixtures of isomers

thereof.

Compounds of Formula (Th) in which R3 is -CR3=CHRS wherein RS and RS together with
the atoms to which R> and R0 are attached form (Cg.12)aryl, optionally substituted by 1
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to 5 radicals independently selected from a group consisting of (Cj-4)alkyl, cyano, halo,
halo-substituted (Cj4)alkyl, -X4OR? and -X4C(O)OR9, wherein X4 is a bond or
(C1.2)alkylene, R? ot each occurrence independently is (Cy_3)alkyl or halo-substituted

(Cy-3)alkyl, are preferred. Compounds of Formula (Ib) in which R3 represents phenyl or
2-difluoromethoxypheny] are especially preferred.

Compounds of Formula (Tb) in which R3 is -<CR5(CR%4), wherein RS is hydrogen and RS

is (C1-4)alkyl are also prefared. Compounds of Formula {Ib) in which R3 represents
-CH(CH3)) are especially preferred.

Compounds of Formula (Ib) in which R3 is (C3.j2)cycloalkyl are also preferred.

Compounds of Formula (Ib) in which R3 represents cyclopropy! are especially preferred.

Compounds of Formula (Ib) in which R4 is -C(0)X°R11 wherein X3 is a bond and R11
is hetero(Cs. 1 2)cycloalkyl(Co.3)alkyl, particularly hetero(Cs. 1 2)cycloalkyl, are preferred.

Compounds of Formula (Ib) in which R4 represents -c(0) —N O are especially

preferred.
Compounds of Formula (Ib) in which R20 is hydrogen are preferred.
Compounds of Formnla (Tb) in which R23 is (C}_g)alkyl [e.g. ethyl or butyl] are prefexred.
Compounds of Formula (Ib) in which R24 is hydrogen are preferred.

Compounds of Formula (Ib) in which R25 is ter-butyl, cyclopropyl, ethyl, phenyl, pyridin-
3-yl, pyridin-4-yl, thien-3-yl or trifluoromethy] are preferred.
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A preferred group of compounds of the invention are compounds of Formula (Ib) in
which: R3 is -CR3=CHRS [e.g. pheny] or 2-diflucromethoxyphenyl], -CR5(CR63), or

(C3-12)cycloalky! {e.g. -CH(CH3)3 or cyclopropyl]; R4 is -C(O)X"R!! [e.g.
-c(0)—N  0]; R20is hydrogen; R23 is (C1_g)alkyl [e.g. cthyl or butyl]; R24 is

hydrogen; and R23 is tert-butyl, cyclopropyl, ethyl, phenyl, pyridin-3-yl, pyridin-4-yl,
thien-3-yl or trifluoromethyl, and their corresponding N-oxides, and their prodrugs, and
their protected derivatives, individual isomers and mixtures of isomers thereof; and the
pharmaceutically acceptable salts and solvates (e.g. hydrates) of such compounds of
Formula (Ib) and their N-oxides and their prodrugs, and their protected derivatives,

individual isomers and mixtures of isomers thereof.

A particular preferred group of compounds of the invention are compounds of
Formula (Ic):

-

S(0),

R!O

R t'q
N =N N
o R:J Ru />_R

“~N
I(c)

wherein R3, R4, R20, R23, R24 and R2S are as hereinbefore described, and their
corresponding N-oxides, and their prodrugs, and their protected derivatives, individual
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and
solvates (e.g. hydrates) of such compounds of Formula (Ic) and their N-oxides and their
prodrugs, and their protected derivatives, individual isomers and mixtures of isomers

2T
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thereof.

Compounds of Formula (Ic) in which R3 is -CR3=CHRS wherein RS and RS together with
the atoms to which RS and RS are attached form (Cg.12)aryl, optionally substituted by 1
to 5 radicals independently selected from a group consisting of (C1.4)alkyl, cyano, halo,
halo-substituted (Cj.4)alkyl, -X4OR? and -X4C(O)ORY, wherein X4 is 2 bond or
(C1-2)alkylene, R9 at each occurrence independently is (C1.3)alky! or halo-substituted

(C1.3)alkyl, are preferred. Compounds of Formula (Ic) in which R3 represents phenyl or
2-difluoromethoxyphenyl are especially preferred.

Compounds of Formula (Ic) in which R3 is -CR(CR63), wherein R? is hydrogen and R6
is (C1.4)ulky! are also preferred. Compounds of Formula (Ic) in which R3 represents
-CH(CH3); are especially preferred.

Compounds of Formula (Ic) in which R3 is -CR5(CR63); wherein RS and RS together
with the atoms to which RS and RS are attached form (C3.j2)cycloalkyl are also preferred.

Compounds of Formula (Ic) in which R3 represents cyclopropyl are especially preferred.

Compounds of Formula (Ic) in which R4 is -C(O)XSR11 wherein X3 ig a bond and R11
is hetero(Cs_1 2)cycloalkyl(Co.3)alkyl, particularly hetero(Cs. 12)cycloalkyl, are preferred.

Compounds of Formula (Ic) in which R4 represents -c(0) —NR O are cspecially

preferred.
Compounds of Formula (Ic) in which R20 ig hydrogen are prefered.

Compounds of Formula (Ic) in which R23 is (C}_g)alkyl [e.g. ethyl or butyl] are prefizred.
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Compounds of Formula (Ic) in which R24 is hydrogen are preferred.

Compounds of Formula (Ic) in which R25 is zert-butyl, cyclopropyl, ethyl, pheny), pyridin-
3-yl, pyridin-4-yl, thien-3-yl or trifluoromethy! are preferred.

A preferred group of compounds of the invention are compounds of Formula (Ic) in
which: R3 is -CR3=CHRS [e.g. phenyl or 2-difluoromethoxyphenyl], -CRS(CR53)2 or

(C3-12)cycloalkyl [e.g. -CH(CH3); or cyclopropyl]; R4 is -C(O)XSR11 [e.s.
-c(0)—N  0]; R20is hydrogen; R23 is (C}.g)alkyl [e.g. cthyl or butyl); R24 is

hydrogen; and R25 is tert-butyl, cyclopropyl, ethyl, phenyl, pyridin-3-y1, pyridin-4-yl,
thien-3-yl or trifluoromethyl, and their corresponding N-oxides, and their prodrugs, and
their protected derivatives, individual isomners and mixtures of isomers thereof; and the
pharmaceutically acceptable salts and solvates (e.g. hydrates) of such compounds of
Formula (Ic) and their N-oxides and their prodrugs, and their protected derivatives,

individual isomers and mixtures of isomers thereof.

Particular compounds of the invention may prepared by joining carbon atom
(C*) of one of the fragments (A1 to A36 or A40 to A71) or the sulfur atom (S*) of one
of the fragments (A37 to A390r A72) shown in Table 1 to the nitrogen atom (*N) of
one of the fragments (B1 to B84) shovm in Table 2, and joining the methine carbon
atom (CH*) of one of the fragments (B1 to B84) shown in Table 2 to the acyl carbon
atom (C*) of one of the fragments (C1 to C40) depicted in Table 3.

TABLE 1

P 4
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Thus, for example, the combination A2-B1-C2, that is, the combination of
group A2 in Table 1 and Bl in Table 2 and C2 in Table 3, represents a compound of the
i invention, namely li xvlic aci ulfonyl-1 5-
5 phenyl-[],3.4loxadiazole-2 entylcarbamo 1}-amide:

O§S=O
O iEL!fNﬁ (-0

N"'-N

Further particular compounds of the present invention include:
morpholine-4-carboxylic acid {2-(2-difluoromethoxy-phenylmethanesulfonyl)-1-[1,1-
dimethyl-2-oxo0-2-(5-pyridin-3-yl-[1,3,4]oxadiazol-2-yl)-ethylcarbamoyl]-cthyl} -amide;

10  morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-[1-(5-phenyl-
[1,3,4]oxadiazole-2-carbonyl)-pentylcarbamoyl}-ethyl} -amide (Compound 1; A2, Bl,
C2);
morpholine-4-carboxylic acid {2-(2-difluoromethoxy-phenyimethanesulfonyl)-1-[1-(5-
pyridin-3-yl-[1,3,4Joxadiazole-2-carbonyl)-pentylcarbamoyl]-ethyl } -amide (Compound
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2; A2, B2,Cl),

morpholine-4-carboxylic acid [1-[1-(3-cyclopropyi-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyi}-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
morpholine-4-carboxylic acid {2-(2-methyl-propane-1-sulfonyl)-1-{1-(3-thiophen-2-yl-
1,2,4-oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid [1-[1-(3-tert-butyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-2<(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
morpholine-4-carboxylic acid {2-cyclopropylmecthanesulfonyl-1-[1-(5-phenyi-1,2,4-
oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl}-amide;

morpholine-4-carboxylic acid {(R)-2-cyclopropylmethanesulfonyl-1-[(S)-1-(5-
trifluoromethyl-1,2,4-oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl } -amide;
morpholine-4-carboxylic acid [(1-[(1-(5-ethyl-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl}-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
{(R)-2+(2-methyl-propane-1-sulfonyl)- 1-[(S)-15-thiophen-3-yl-1,2,4-oxadiazole-3-
carbonyl)-propylcarbamoyl}-ethyl} -amide;

morpholine-4-carboxylic acid {(R)-1-[(S)-1«(3-tert-butyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-2-cyclopropylmethanesulfonyl-ethyl} -amide;
morpholine-4-carboxylic acid {(R)-2-(2-methyl-propane-1-sulfonyl)-1-[(S)-1(5-
trifluvoromethyl-1,2,4-oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid {(R)-1-{(S)-1-(5-tert-butyl-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl}-amide;

morpholine-4-carboxylic acid {(R)-1-[(S)-1-(5-tert-butyl-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} -amide;

morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-{1-(3-cyclopropyl-
1,2,4-oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-{1-(3-ethyl-1,2,4-
oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl } -amide;

morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-{1-(3-phenyl-1,2,4-
oxadiazole-S-carbonyl)-propylcarbamoyl]-cthyl}-amide;

morpholine-4-carboxylic acid {2-(2-methyl-propane-1-sulfonyl)-1-{1-(3-phenyl-1,2,4-
oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl}-amide;

Uy
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morpholine-4-carboxylic acid {1-[1(3-ethyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-2-(2-methyl-propane-1-suifonyl)-ethyl}-amide;
morpholine-4-carboxylic acid {2-phenyimethanesulfonyl-1-[1-(3-phenyl-
[1,2,4]oxadiazole-S-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid {1-[1-(3-ethy}-[1,2,4]oxadiazole-5-carbonyl)-
propyicarbamoyl]-2-phenylmethanesulfonyl-cthyl} -amide;

morpholine-4-carboxylic acid {1-[1-(5-ethyl-[1,3,4]oxadiazole-2-carbonyl)-
propylcarbamoyl}-2-phenylmethanesulfonyl-ethyl} -amide;

morpholine-4-carboxylic acid {1-{1-(5-tert-butyl-[1,3.4Joxadiazole-2-carbomyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyi}-amide;

morpholine-4-carboxylic acid {2-(2-diflucromethoxy-phenylmethanesnlfonyl)-1-{1,1-
dimethyl-2-0x0-2-(5-pyridin-3-yl{ 1,3,4Joxadiazol-2-yl)-ethylcarbamoyl])-ethyl} -amide;
and their corresponding N-oxides, and their prodrugs, and their protected derivatives,
individual isomers and mixtures of isomers thereof; and the pharmaceutically acceptable
salts and solvates (e.g. hydrates), and their N-oxides and their prodrugs, and their protected
derivatives, individual isomers and mixtures of isomers thereof.

Pharmacology and Utility:

The compounds of the invention are selective inbibitors of cathepsin S and, as
such, are useful for treating diseases in which cathepsin S activity contributes to the
pathology and/or symptomatology of the disease. For example, the compounds of the
invention are useful in treating autoimmune disorders, including, but not limited to,
juvenile onset diabetes, multiple sclerosis, pemphigus vulgaris, Graves' disease,
myasthenia gravis, systemic lupus erythemotasus, rheumatoid arthritis and Hashimoto's
thyroiditis, allergic disorders, including, but not limited to, asthma, and allogeneic immume
responses, including, but not limited to, organ transplants or tissue grafts.

Cathepsin § also is implicated in disorders involving excessive elastolysis, such as
chronic obstructive pulmonary disease (e.g., emphysema), bronchiolitis, excessive airway
elastolysis in asthma and bronchitis, pneumonities and cardiovascular disease such as
plague rupture and atheroma. Cathepsin S is implicated in fibril formation and, therefore,
inhibitors of cathepsin S are of use in treatment of systemic amyloidosis.
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The cysteine protease inhibitory activities of the compounds of the invention can
be determined by methods known to those of ordinary skill in the art. Suitable in vitro
assays for measuring protease activity and the inhibition thereof by test compounds are
known. Typically, the assay measures protease-induced hydrolysis of a peptide-based
substrate. Details of assays for measuring protease inhibitory activity are set forth in
Examples 25-28, infra.

Administration and Pharmaceutical Compositions:

In general, compounds of Formula (I) will be administered in therapeutically
effective amounts via any of the usual and acceptable modes known in the art, either singly
or in combination with one or more therapeutic agents. A therapeutically effective amount
may vary widely depending on the severity of the disease, the age and relative health of the
subject, the potency of the compound used and other factors. For example, therapeutically
effective amounts of a compound of Formula (I) may range from about 1 micrograms per
kilogram body weight (ug/kg) per day to about 60 milligram per kilogram body weight
(mg/kg) per day, typically from about 1 pg/kg/day to about 20 mg/kg/day. Therefore, a
therapeutically effective amount for an 80 kg human patient may range from about 80
pg/day to about 4.8 g/day, typically from about 80 pg/day to about 1.6 g/day. In general,
one of ordinary skill in the art, acting in reliance upon personal knowledge and the
disclosure of this Application, will be able to ascertain a therapeutically effective amount
of a compound of Formula (T) for treating a given disease. .

The compounds of Formula (I) can be administered as pharmaceutical
compositions by one of the following routes: oral, systemic (e.g., transdermal, intranasal
or by suppository) or parenteral (e.g., intramuscular, intravenous or subcutaneous).
Compositions can take the form of tablets, pills, capsules, semisolids, powders, sustained
release formulations, solutions, suspensions, elixirs, aerosols, or any other appropriate
composition and are comprised of, in general, a compound of Formula (I) in combination
with at least one pharmaceutically acceptable excipient. "Acceptable excipients are
non-toxic, aid administration, and do not adversely affect the therapeutic benefit of the
active ingredient. Such excipient may be any solid, liquid, semisolid or, in the case of an
aerosol composition, gaseous excipient that is generally available to one of skill in the art.
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Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate,
glycerol monostearate, sodium chloride, dried skim milk, and the like. Liquid and
semisolid excipients may be selected from water, ethanol, glycerol, propylene glycol and
various 0ils, including those of petroleum, animal, vegetable or synthetic origin (e.g.,
peanut oil, soybean oil, mineral oil, sesame oil, and the like). Preferred liquid carriers,
particularly for injectable solutions, include water, saline, aqueous dextrose and glycols.

The amount of a compound of Formula (I) in the composition may vary widely
depending upon the type of formulation, size of a unit dosage, kind of excipients and other
factors known to those of skill in the art of pharmaceutical sciences. In general, a
composition of a compound of Formula (I) for treating a given disease will comprise from
0.01%w to 10%w, preferably 0.3%w to 1%w, of active ingredient with the remainder being
the excipient or excipients. Preferably the pharmaceutical composition is administered in
a single unit dosage form for continuous treatment or in a single unit dosage form ad
libitum when relief of symptoms is specifically required Representative pharmacentical
formulations containing a compound of Formula (I) are described in Example 29, infra.

Chemistry:

Processes for Making Compounds of Formula (I):

. Compounds of the invention may be prepared by the application or adaptation of
known methods, by which is meant methods used heretofore or described in the literature,
for example those described by R.C. Larock in Comprehensive Organic Transformations,
VCH publishers, 1989.

In the reactions described hereinafier it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where these
are desired in the final product, to avoid their unwanted participation in the reactions.
Conventional protecting groups may be used in accordance with standard practice, for
examples see T.W. Greene and P. G. M. Wuts in "Protective Groups in Organic
Chemistry” John Wiley and Sons, 1991.

®
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Compounds of Formula (J), in which X3 is a group of formula (a) (as defined in the
Summary of the Invention), i.e. compounds of Formula (V), can be prepared by proceeding
as in the following Reaction Scheme 1:

b
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Reaction Scheme 1
x .
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in which each X, X1, X2, Y, R3, R4, R20, R23, R24 ynd R25 are as defined for Formula
(I) in the Summary of the Invention. Thus, in step 1, an acid of formula (IT) may be
condensed with an amino compound of formula (IIT) to give a p-hydroxy amide of formula
(IV). The condensation reaction can be effected with an appropriate coupling agent (e.g.,
benzotriazol-1-yloxytrispyrrolidinophosphonium  hexafluorophosphate  (PyBOP®),
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1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCD),
O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium  hexafluorophosphate  (HBTU),
1,3-dicyclohexylcarbodiimide (DCC), or the like) and optionally an appropriate catalyst
(e.g, 1-hydroxybenzotriazole (HOBt), 1-hydroxy-7-azabenzotriazole (HOAL),
O-(7-azabenzotrizol-1-yl)-1,1,3,3, tetra-methyluroniumhexafluorophosphate (HATU), or
the like) and non-nucleophilic base (e.g., tricthylamine, N-methylmorpholine, and the like,
or any suiteble combination thereof) at ambient temperature and requires 5 to 10 hours to
complete. The f-hydroxy amide of formula (TV) may then be oxidized, in step 2, to give
a compound of formula (V). The oxidation reaction may conveniently be carmied out using
Dess-Martin periodinane in an inest solvent, such as dichloromethane, and at a temperature
from about 0°C to about room temperature.

Compounds of Formula (T), where X3 is a group of formula (b) (as defined in the
Summary of the Invention), can be prepared by proceeding as in Reaction Scheme 2 but

using an amino compound of formula (VI). Compounds of Formula (T), where X3 is a
compound of formula (c) (as defined in the Summary of the Invention), can be prepared
by proceeding as in Reaction Scheme 2 but using an amino compound of formula (VII),

llt"' OH llz"’ H
HN Y\ RIS HN - Y RB
oy > r? R />
X~N

a M
R R N"‘X

VD (v

in which each X, Y, R20, R23, R24 and R25 are as defined for formula (T) in the Summary
of the Invention.

Detailed descriptions for the synthesis of a compound of Formula (I} by the processes in
Reaction Scheme 1 are set forth in the Examples 1 to 20, infra.
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Additional Processes for Preparing Compounds of Formula (I):

A compound of Formula (J) can be prepared as a pharmaceutically acceptable acid
addition salt by reacting the free base form of the compound with a pharmaceutically
acceptable inorganic or organic acid. Alternatively, a pharmaceutically acceptable base
adddition salt of a compound of Formula () can be prepared by reacting the free acid form
of the compound with a pharmaceutically acceptable inorganic or organic base. Inorganic
and organic acids and bases suitable for the preparation of the pharmaceutically acceptable
salts of compounds of Formula (I) are set forth in the definitions section of this
Application. Altemnatively, the salt forms of the compounds of Formula (I} can be prepared
using salts of the starling materials or intermediates.

The free acid or free base forms of the compounds of Formula (I) can be prepared
from the corresponding base addition salt or acid addition salt form. For example, a
compound of Formula (I) in an acid addition salt form can be converted to the
corresponding free basc by treating with a suitable base (e.g., ammonium hydroxide
solution, sodium hydroxide, and the like). A compound of Formula (I) in a base addition
salt form can be converted to the corresponding free acid by treating with a suitable acid
(c-g., hydrochloric ecid, etc).

The N-oxides of compounds of Formula (J) can be prepared by methods known to
those of ordinary skill in the art. For example, N-oxides can be prepared by treating an
unoxidized form of the compound of Formula (I) with an oxidizing agent (e.g.,
trifluoroperacetic  acid, permaleic acid, perbenzoic acid, peracetic acid,
mela-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a
halogenated hydrocarbon such as dichloromethane) at approximately 0°C. Alternatively,
the N-oxides of the compounds of Formule (I) can be prepared from the N-oxide of an
appropriate starting material.

Compounds of Formula (I) in unoxidized form can be prepared from N-oxides of
compounds of Formula (I) by treating with a reducing agent (e.g., sulfur, sulfur dioxide,
triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride,
tribromide, or the like) in an suitable inert organic solvent (e.g., acetonitrile, ethanol,
aqueous dioxane, or the like) at 0 to 80°C.




10

15

20

25

30

W 03/042197 PCT/US02/36396
45

Prodrug derivatives of the compounds of Formula (I} can be prepared by methods
known to those of ordinary skill in the art (e.g., for further details see Saulnier ef al.(1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate
prodrugs can be prepared by reacting a non-derivatized compound of Formula (I) with a
suitable carbamylating agent (e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitrophenyl
carbonate, or the like).

Protected derivatives of the compounds of Formula (I) can be made by means
known to those of ordinary skill in the art. A detailed description of the techniques
applicable to the creation of protecting groups and their removal can be found in T.W.
Greene, Protecting Groups in Organic Synthesis, 3" edition, John Wiley & Sons, Inc.
1999.

Compounds of the present invention may be conveniently prepared, or formed during the
process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present
invention may be conveniently prepared by recrystallisation from an aqueous/organic
solvent mixture, using organic solvents such as dloxm. telnhydroﬁmn or methanol.

Compounds of Formula (T) can be prepared as thelr mdmdual stereoisomers by reacting
a racemic mixture of the eompound with an optlcally active resolving agent to form a pair

of diastereoisomeric compounds, separating the diastereomers and recovering the optically .

pure enantiomer. While resolution of enantiomers can be carried out using covalent
diasteromeric derivatives of compounds of Formula (I), dissociable complexes are
preferred (e.g., crystalline diastereoisomeric salts). Diastereomers have distinct physical
properties (e.g., melting points, boiling points, solubilities, reactivity, etc.) and can be
readily separated by taking advantage of these dissimilarities. The diastereomers can be
separated by chromatography or, preferably, by separation/resolution techniques based
upon differences in solubility. The optically pure enantiomer is then recovered, along with
the resolving agent, by any practical means that would not result in racemization. A more
detailed description of the techniques applicable to the resolution of sterecisomers of
compounds from their racemic mixture can be found in Jean Jacques Andre Collet, Sarnuel
H. Wilen, Enantiomers, Racemates and Resolutions, John Wiley & Sons, Inc. (1981).

ys
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In summary, the compounds of Formula (I) are made by a process which

comprises:
(A) reacting a compound of Formula (TI):
xI.RJ
./S(O),
R\N
5 m
with a compound of the Formula (III):
20
¥
L
R
R 1}__{
1))

followed by oxidation of the resulting p-hydroxy amide (IV):
s

(0),s\Jlll
R\N)\n/ %x
av)
in which X, Y, X1, X2, R3, R4, R20, R23, R24 and R25 are as defined in the

Summary of the Invention for Formula (I); or
(B)  reacting a compound of Formula () with a compound of the formula (VI):

10

15
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VD)
followed by oxidation of the resulting p-hydroxy amide (VIII):
x'R’

(0),s -
|
N

‘ \ Rl!
l.l
oK
(Vi

(©

@)

E)

in which X, Y, R20, R23, R24 and R25 are as defined in the Summary of the
Invention for Formula (I); or

reacting a compound of Formula (II) with a compound of the formula (VII):

HN Y
o RZS

(Vi)
followed by oxidation of the resulting B-hydroxy amide (IX):
xR

1(0) NG

in which X, Y, R20, R23, R24 and R25 are as defined in the Summary of the
Invention for Formula (I); and

optionally converting a compound of Formula (I) into a pharmaceutically
acceptable salt;

optionally converting a salt form of a compound of Formula (T) to non-salt form;

P ¢
«“
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(F)  optionally converting an unoxidized form of a compound of Formula (I) into a

pharmaceutically acceptable N-oxide;

(G) optionally converting an N-oxide form of a compound of Formula (I} its
unoxidized form;

(H) optionally resolving an individual isomer of a compound of Formula (I) from &
mixture of isomers;

(D)  optionsally converting a non-derivatized compound of Formula (I) into a
phannaceutically prodrug derivative; and

()  optionally converting a prodrug derivative of a compound of Formula (I) to its
non-derivatized form.

Intermediates of formula (If), wherein X! is methylene, X2 is methylene and R3 and R4
are as hereinbefore defined, may be prepared by: (i) alkylation of cysteine with an alkyl
bromide of formula R3CHzBr [the reaction may conveniently be carried out in the
presence of an alkali metal hydroxide, such sodium hydroxide, in ethano] and at a
temperature up to about 40°C); (ii) reaction with a compound of formula R4-C) (e.g.
morpholine carbonyl chioride) in the presence of a suitable base, such as triethylamine, in
an inert solvent, such as acetonitrile, and at room temperature; (iii) oxidation, for example
with HyWO, and hydrogen peroxide, in a suitable solvent, such as isopropy! alcoho), and
at a temperature at asbout 15-20°C.

Intermediates of formula (II), wherein X, Y, R20, R23, R24 and R25 are as hereinbefore
defined, may be prepared by: (i) treatment of compounds of formula (X) [wherein X, Y
and R25 are as hereinbefore defined] with butyl lithium in an inert solvent, such as
tetrahydrofuran, at a temperature at about -78°C; (ii) treatment of the resulting anion with
magnesium bromide dietherate at a temperature at about -78°C; (iii) reaction of the
resulting Grignard with an aldehyde of formula (XT) [wherein R20, R23 and R24 are as
hereinbefore defined at a temperature at about -45°C.
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The preparation of intermediates of formuta (II) may be conveniently carried out with
the NH of compounds of formula (XT) protected, with for example a Boc group.

Compounds of formula (X), wherein X, Y and R25 are as hereinbefore defined, may be

prepared by reaction of hydrazones of formula (XII)
(o]

H N~y
H

R?S

(xm)
10  wherein R23 is as hereinbefore defined, with triethylorthoformate, in the presence of an
acid catalyst, such as para-toluenesulfonic acid, and at a temperature up to about 125°C.

Intermediates of formula (VI), wherein X, Y, Rzo, R23, R24 apd R25 are as
hereinbefore defined, may be prepared as in the following reaction scheme 2:
15 Reaction Scheme 2

O
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Thus, in step 1, a-hydroxy nitriles of formula (XIII) [wherein R20, R23, R24 gnd R25
are as hereinbefore defined and R27 is a suitable pl"otecl.ing group, such as tert-

5  butyloxycarbonyl, may be reacted with hydroxylamine in the presence of an alkali metal
alkoxide, such as sodium methoxide, in methano! and at 0°C. The resulting compounds
of formula (XIV) [wherein R20, R23, R24, R25 and R27 are as hereinbefore defined)
may then be coupled, in step 2, with acids of formula R25-CO7H [wherein R25 is as
hereinbefore defined] in the presence of an appropriste coupling agent [e.g.

10 1{3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI)] and optionally
an appropriate catalyst [e.g. 1-hydroxybenzotriazole (HOBt)] and a non-nucleophilic
base {e.g. tricthylamine] at about room temperature. The resulting compounds of
formula (XV) [wherein R20, R23, R24, R25 and R27 are as hereinbefore defined] may
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then be cyclised, in step 3, by heating in an inert solvent, such as diglyme, at a
temperature from about 150°C to about 200°C in a microwave reactor. The cyclised
compounds of formula (XVI) [wherein R20, R23, R24, R25 and R27 are as
hereinbefore defined) may then be deprotected, in step 4, to give intermediates of
formula (VT) [for example when R27 i tert-butyloxycarbonyl the deprotection is
conveniently carried out by treatment with trifluoroacetic acid at room temperature].

Intermediates of formula (VII), wherein X, Y, R20, R23, R24 and R25 are a3
hereinbefore defined, may be prepared as in the following reaction scheme 3:
Reaction Scheme 3
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Thus, in step 1, o- hydroxy acids of formula (XVII) [wherein R20, R23, R24 and R27
are as hereinbefore defined] may be reacted with N-hydroxy-amidines of formula

-1
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(XVII) (wherein R23 is as hercinbefore defined] in the presence of a suitable coupling
agent, such as N-cyclohexylcarbodiimide-N'-methyl polystyrene, in an inert solvent,
such as dichloromethane and at a temperature st about 0°C. The resulting compounds of
formula (XIX) [wherein R20, R23, R24, R25 and R27 gre as hereinbefore defined) are
then cyclised, in step 2, by heating in a microwave reactor in an inert solvent, such as
tetrahydrofuran, at a temperature at about 180°C. The resulting oxadiazoles of formula
(XX) [wherein R20, R23, R24, R25 and R27 are as hereinbefore defined] may then be
deprotected, in step 4, to give intermediates of formula (VI) [for example when R27 js
tert-butyloxycarbonyl the deprotection is conveniently carried out by treatment with
Silicycle triamine-3 in an inert solvent, such as dichloromethane, and at room

temperature].

Examples:

The present invention is further exemplified, but not limited by, the following
examples that illustrate the preparation of compounds of Formula (I) (Examples) and
intermediates (References) according to the invention.

REFERENCE 1
2-Amino-1-(5-phenyl-[1,3.4]Joxadiazol-2-v]}-1-hexano]

N

A mixture of the benzoythydrazide (22.5g, 165mmol), triethylorthoformate (150ml)
and p-toluenesulfonic acid (300mg) was heated at 120°C for 12 hours. Excess
triethylorthoformate was removed under vacuum and the residue was subjected to silica
gel column chromatography to produce 2-phenyl-[1,3,4Joxadiazole (14.5g); H NMR
[(CD3)280]: & 9.34 (1H, s), 8.05-7.98 (2H, m), 7.68-7.55 (3H, m); MS: 147.4 (M+1)
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To a stirred solution of 2-phenyl-[1,3,4]oxadiazole (1.46g, 10mmol) in THF (40mI)
was added n-BuLi (1.6M solution m 6.2ml of hexane) drop-wise under N at —78°C. After
1 hour, MgBr.Et70 (1.29g, Smmol) was added and the reaction mixture was allowed to
warm to -45°C for 1 hour before being treated with 2-Boc-Nlu-aldehyde (1.07g, Smmol)
in THF (20ml). The reaction mixture was stirred for 1 hour, quenched with saturated
NH4C), and extracted with ethyl acetate. The organic layer was washed with brine, dried
with MgSO4 and concentrated. The residue was subjected to silica gel column
chromatography to yield 2-(2-Boc-amino-1-hydroxyhexyl)-5-phenyl-[1,3,4]Joxadiazole
(800mg); MS: 360.2 (M-1), 362.6 (M+1), 364.6 (M=23).
2-(2-Boc-amino-1-hydroxyhexyl)-5-pheny}-[1,3,4]oxadiazole (130mg, 0.36mmol)
and MeCly (5ml) were mixed and TFA (1ml) was added at room temperature. After
stirring for 1 hour, the solvent and excess TFA were removed under vacuum to produce

2-amino-1-(5-phenyl-[1.3.4loxadiazol-2-yl}-1-hexanol.

H
BN 0, -
N\

To a stirred solution of 2-(3-pyridyl)-[1,3,4]Joxadiazole (500mg, 3.4mmol), in THF
(20ml) was added n-BuLi (1.6M solution in 2.1ml of hexane) drop-wise under N at -78°C.
After 1 hour, MgBr.Et9O (808.6g, 3.4mmol) was added and the reaction mixture was

allowed to warm to —45°C for 1 hour before being treated with 2-Boc-Nlu-aldehyde (511g,
2.38mmol) in THF (10ml). The reaction mixture was stirred for 1 hour, quenched with
saturated NH4Cl, and extracted with ethy] acetate. The organic layer was washed with
brine, dried with MgSOj4 and concentrated. The residue was subjected to silica gel column
chromatography to yield 2<(2-Boc-amino-1-hydroxyhexyl)-5-(3-pyridyl}-{1,3,4Joxadiazole
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(200mg); MS: 361.4 (M-1), 363.2 (M+1).

2-(2-Boc-amino- 1-hydroxyhexyl)-5-(3-pyridyl)-[1,3,4)oxadiazole (100mg,
0.27mmol) and MeCl) (5ml) were mixed and TFA (1m]) was added at room temperature.
After stiming for 1 bour, the solvent and excess TFA were removed under vacunm to

produce 2-

REFERENCE 3
2-Amino-1{5{4-pyridvi}-{1.3.4loxadiazol-2-yl}-1-hexanol

A mixture of the isonicotinic hydrazide (13.7g, 100mmol), triethylorthoformate
(60ml) and p-toluenesulfonic acid (30mg) was heated at 130°C for 12 hours. Excess
triethylorthoformate was removed under vacuum. The residue was crystallized from ethyl

acetate to give 2<(4-pyridyl)-[1,3,4]oxadiazole (14.8g); H! NMR {(CD3),SO]: & 9.46
(1H, s), 8.8 (2H, dd), 7.9 (2H, dd).

To a stirred solution of 2-(4-pyridyl){1,3,4]Joxadiazole (2.94g, 20mmol) in THF
(80ml) was added n-BulLi (1.6M solution in 12.5ml of hexane) drop-wise under N at
-78°C. After 1 hour, MgBr.Et20 (5.16g, 20mmol) was added and the reaction mixture was
allowed to warm to —45°C for 1 hour before being treated with 2-Boc-Nlu-aldehyde (2.58g,
12mmol) in THF (20ml). The reaction mixture was stirred for 1 hour, quenched with
saturated NH4Cl, and extracted with ethyl acetate. The organic layer was washed with
brine, dried with MgSO4 and concentrated. The residue was subjected to silica gel column
chromatography to yield 2-(2-Boc-amino-1-hydroxyhexyl)-5-(4-pyridyl)-1,3,4-oxadiazole
(950mg); MS: 361.4 (M-1), 363.4 (M+1).

2-(2-Boc-amino-1-hydroxyhexyl)-5-(4-pyridyl)-1,3,4-oxadiazole (950mg,
2.62mmol) and MeCl (5ml) were mixed and TFA (1ml) was added at room temperature.
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After stiring for 1 hour, the solvent and excess TFA were removed under vacuum to

produce 2-amino-1-(54(4-pyridvl)-1,3.4loxadiazol-2-yl)-1-hexanol TFA salt (1g); MS:

263.0 (M+1).

REFERENCE 4
3-Cyrcl esulfonyl-2-[(morpholi 1)}-amino}- ionjc acid

Step 1

To a suspension of L-cysteine (100 g) in ethanol (850 mL) under nitrogen was added over
40 min a solution of sodium hydroxide (2.0eq., 64.6 g) in ethanol (650mL) (the sodium
hydroxide solution was maintained below 40°C during its preparation, 3 hours for
complete dissolution). After the addition, cyclopropylmethyl bromide (1.1eq., 122.5g) was
added over 20 minutes while maintaining the temperature at 25-30°C with a cold bath.
The resulting white slurry was stirred for another 18 hours and then quenched by adding
2N HC1 (0.73eq., 300mL) over 20 minutes. The thick suspension was concentrated
(100mbars, 52°C bath) to about 400mL (1.5L ethanol/water distilled) and then water
(750mL) was added. The pH (9.6) was adjusted to pH 6.5 with 2N HCl and the mixture
was stirred at 4°C for 2 hours and then filtered. The cake was washed five times with
water (100mL) and then dried in vacuum to afford S-cyclopropylmethyl-L-cysteine
(128.2g, 88.6% yield).

Step2

Triethylamine (2.2eq., 176ml) was added over 15 minutes to a suspension of
S-cyclopropylmethyl-L-cysteine (100g) in acetonitrile (1.5L) and water (150mL) under
nitrogen. Morpholine carbonyl chloride (1.15eq., 100g) was added to the suspension over
4hours at room temperature. The resulting solution was stirred for another 18hours at room
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temperature and the mixture was concentrated to about 400mL (100mbars, 50°C bath).
The mixture was diluted with water (250mL) and the pH (5.3) was adjusted 10 12.5 by
adding 2N sodiumn hydroxide (2.1eq., 616mL). The aqueous mixture was washed three
times with dichloromethane (500mL). Additional dichloromethane (SO00mL) was added
and the pH was adjusted to pH 2.0-2.5 by adding 2N HCI (1.0eq, 285mL.). The aqueous
layer was extracted twice with dichloromethane (100mL). The combined acidic extracts
were washed with water (100mL) and concentrated to about 400mL. The mixhmre was then
distilled under vacuum (P<=300 mbar, temp <=50°C) while maintaining the volume
constant by adding isopropyl alcohol (400mL). The mixture was then cooled to 15-20°C
and H; WO, (0.02¢q., 2.9g) was added followed by 30% hydrogen peroxide solution
(2.2¢q., 130mL). The mixture was stirred overnight at room temperature then cooled to
0-5°C and a solution of N2,S;0; (0.2eq., 21.6g) in water (100mL) added. The mixture was
extracted with ethyl acetate (1.6L), then twice with a mixture of ethyl acetate and isopropyl
alcohol (500mL, 7/3, v/v). The combined organic layers were dried over Na,SO, (300g)
and then concentrated to about 250mL. Residual isopropyl alcohol was distilled under
vacuum, keeping the volume constant by adding ethyl acetate (250mL). The resulting
slurry was stirred at room temperature for another hour and then filtered. The solid was
washed twice with ethyl acetate (50mL) and then dried in vacuum to afford the cyclopropyl
sulfone (182.6 g, 64.8 % yield). The filtrate was concentrated in vacuum, more product
was isolated from ethyl acetate (150mL), washed twice with ethyl acetate (50mL) and then
dried to afford another 27.2g of acid (14.9%). 'H NMR (DMSO-d6): 12.9 (bs, 1H), 7.16
(d, 1H), 4.5 (m, 1H), 3.6-3.42 (m, 5H), 3.35-3.2 (m, 5H), 3.15-3.0 (m, 2H), 1.0 (m, 1H),
0.6 (m, 2H), 0.3 (m, 2H).

MS: 321 (MH").
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By proceeding in a similar manmer to Reference Example 4 above but using isobutyl
bromide instead of cyclopropylmethyl bromide, and 10 N sodivm hydroxide solution
instead of ethanolic sodium hydroxide, in Step 1 there was prepared 3-(2-methyl-propane-
1-sulfonyl)-2-[(morpholi rbonyl)-amino)-propionic acid. 'H NMR (CDCly): 10.0
(bs, 1H), 6.1 (d, 1H), 4.8 (m, 1H), 3.75-3.6 (m, 6H), 3.5-3.3 (m, 4H), 3-2.85 (d, 2H), 2.35
(m, 1H), 1.1 (d, 6H). MS: 323 (MH").

REFERENCE 6
S)-2-Amino-1-(3-tert-butyl-[1,2 4]Joxadiazol-5-yl)-butan-1-ol

H,N\_).HY)H 1. TFAICH,CY, >roTH _ N >—7<
/ O " ‘z:HsEdo Triamine o / O "
A solution of (S)-3-tert-butoxycarbonylamino-2-hydroxy-pentanoic acid (1.63g, 7mmol)
and N-hydroxy-2,2-dimethyl-propionamidine (0.9g, 7.75mmol) in dichloromethane
(40mL) was stirred at 0°C. N-cyclohexylcarbodiimide-N'-methy] polystyrene (1.92mmol/g,
5.1g, 9.8mmol) was added in portions. The reaction mixture was stirred under nitrogen for
one hour. The reaction mixture was filtered, the resin washed with dichloromethane and
the filtrate evaporated under vacuum to dryness. The residue was dissolved in THF
(20mL), the solution split into five equal parts, which were filled into microwave reactor

v
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vials and heated in a microwave reactor at 180°C for three minutes. The reactors were
cooled to room temperature, the solutions combined and the THF evaporated under
vacuum. The residue was subjected to flash chromatography (eluting with a gradient from
5% to 65% ethyl acetate in heptane) to give a colorless oil [LC/MS m/z=336 (M+Na'), 214
(M+H'-Boc)].

The coloriess oil was dissolved in dichloromethane (45mL) and trifluoroacetic acid (Sml)
was added. After two hours the reaction was evaporated under vacuum to dryness. The
residue was re dissolved in 50mL of dichloromethane. Silicycle triamine-3 (4.19g,
16.45mmol) was added and the mixture stirred at room temperature overnight. The mixture
was filtered and washed with dichloromethane. The filtrate was concentrated under
vacuum to give (S)-2-amino-1-(3-tert-butyl-[1.2,4]oxadiazol-5-y])-butan-1-gl

(675mg, 45% overall) as a white solid. Obtained ag mixture of diastereomers.

"H NMR (CDCl;, 300MHz): [4.87 (d, J=4.5Hz) 4.69 (d, J=3.5Hz), 1H], [3.18 (ddd, J=8Hz,
5.5Hz, 4Hz) 3.09 (ddd, J=9Hz, 2x 4.5Hz), 1H], 1.71-1.21 (m, 2H), 1.40 (s, 9H), [1.04 (1,
J=7.5Hz) 1.00 (1, J=7.5Hz), 3H].

[LC/MS m/z=214 (M+H))

A solution of (S)-3-tert-Butoxycarbomylamino-2-hydroxy-pentanoic acid (2g, 8.6mmol)
and N-Hydroxy-thiophene-2-carboxamidine (1.35g, 9.5mmol) in dichloromethane (40 mL)
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was stirred at 0°C. N-cyclohexylcarbodiimide-N’-methyl polystyrene (1.90mmol/g, 6.05g,
11.5mmol) was added in portions. The reaction mixture was stirred under nitrogen for four
hours at 0°C and then for 15 hours at room temperature. The reaction mixture was filtered,
the resin washed with dichloromethane and the filtrate evaporated under vacuum to
dryness. The residue was dissolved in tetrahydrofuran (20mL), the solution split into five
equal parts, which were filled into microwave reactor vials and heated in a microwave
reactor at 180°C for four minutes. The reactors were cooled to room temperature, the
solutions combined and the THF evaporated under vacuum. The residue was purified via
flash chromatography (eluted with a gradient from 5% to 60% ethyl acetate in heptane) to
give a colorless oil. [LC/MS m/z=362 (M+Na"), 240 (M-+H"-Boc)].

The colorless oil was dissolved in dichloromethane (45 mL) and trifluoroacetic acid (5 mL)
was added. After two hours the reaction mixture was evaporated under vacuum to dryness.
The residue was re dissolved in 50 mL of dichloromethane. Silicycle triamine-3 (3.47g,
13.65mmal) was added and the mixture stirred at room tempersture overnight. The mixture
was filtered and washed with dichloromethane. The filtrate was concentrated under

vacuum to give (S
mixture of diastercomers, (560mg, 27% overall) as off- white solid. '"H NMR (CDCl,,
300MHz): [7.84 (d, J=1Hz) 7.82 (d, J=1Hz), 1H], [7.53 (dd, J=5Hz, 1Hz) 7.52 m, 1H),
[7.18 (d, J=5Hz2) 7.17 (d, J=5Hz), 1H], [4.94 (d, J=5Hz) 4.76 (d, J=4Hz), 1H], [3.26 (ddd,
J=8Hz, 5.5Hz, 3.5Hz) 3.13 (ddd, J=9Hz2, 2x4.5Hz), 1H], 1.79-1.21 (m, 2H), [1.07 (t,
J=7.5Hz) 1.04 (t, J=7.5Hz), 3H]. LC/MS m/z=240 (M+H).

[ N..J’K

A suspension of {(S)-1-[Hydroxy-(N-hydroxycarbamimidoyl)-methyl]-propyl} -carbamic



10

15

20

25

WO 03/042197 PCT/US02/36396
60

acid tert-butyl ester (3.24g, 13.12mmol) in toluene (25mI) was treated with trimethyl acetic
anhydride (2.93ml, 14.44mmol) and 1-ethyl-3-methyl-1H-imidazolium
hexafluorophosphate (0.38g, 1.48mmof) and the mixture heated at 200°C in a microwave
(Smith Creator, $00219) for 20 minutes. Solvent evaporated under reduced pressure. The
residue was subjected to flash chromatography eluting with a mixture of ethy] acetate and
heptane to give -[(5-tert-Butyl-1,2 4-oxadjazol]-3- m - 1}-
carbamic acid tegt butyl ester as a brown oil (2.73 g) (mixture of diastereoisomers).

'H NMR (CDCly): 4.92-4.69 (m, 2H), 4.05-3.85 (m, 1H), 1.73-1.48 (m, 2H), 1.45 & 1.44
(2xs, 5H), 1.43 & 1.39 (2xs, 9H), 0.99 & 0.96 (2xt, J=7.5Hz, 3H). MS: 314 (MH").

REFERENCE 9
S-tert-butyl- adiazo]-3-yl)-butan-1-o]

/- N--o%

A solution of {(S)-1-{(5-tert-Butyl-1,2,4-oxadiazol-3-yl)-hydroxy-methyl]-propyi}-
carbamic acid tert butyl ester (2.11g, 6.72mmol) in methylene chloride (20ml) was treated
with triflucroacetic acid (5.18ml, 67.25mmol) and stirred at room temperature for 3hours.

The solvent was evaporated under reduced pressure. The residue was dissolved in
methylene chloride (100ml) and treated with PS-trisamine from Argonaut Technologies
(5.38g, 20.18mmol, 3.75mmol/g loading) and the reaction stirred at room temperature for
4h, filtered and the filtrate evaporated to give -amino-1-(5-tert-butyi-1.2
3-yl}-butan-1-0] as an orange oil (975 mg) (mixture of dissterecisomers). 'H NMR
(CDCh): 4.73 & 4.58 (2xd, J=5Hz, 1H), 3.12-3.00 (m, 1H), 2.64-2.31 (bs, 3H), 1.69-1.44
(m, 2H), 1.43 (s, 9H), 0.99 & 0.97 (2xt, J=7.5Hz, 3H). MS: 214 (MH").

REFERENCE 10
-2-Amino-1-{3-cyc I-1.2.4-oxadjazol-5-yl)-butan-1-ol
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A solution of (S)-3-tert-Butoxycarbonylamino-2-hydroxy-pentanoic acid (2.00g,
8.57mmol) and N-hydroxy-cyclopropanecarboxamidine (1.03g, 10.29mmol) in
dichloromethane (20mL) was stimed at 0°C and 1.25 equivalents of
N-cyclohexylcarbodiimide-N’-methyl polystyrene (1.70mmol/g, 6.30g, 10.72mmol) was
added in portions. The reaction mixture stirred under nitrogen for three hours while
warming to 15°C. The reaction mixture was filtered, the resin washed with
dichloromethane and the Sltrate evaporated under vacuum to dryness. [LC/MS m/z=338
(M+H+Na)].
The residue was dissolved in tetrahydrofuran (20mL) and heated in 2 microwave reactor
(Smith Creator) at 160°C for three minutes, cooled to room temperature and evaporated
under vacuum to dryness. [LC/MS m/z=320 (M+H+Na)]. The residue was dissolved in
dichloromethane (50mL) and stirred at room temperature as a 50mL solution of 50%
trifluoroacetic acid in dichloromethane was added dropwise. After three hours the reaction
was evaporated under vacuum to dryness and dissolved in SOmL of dichloromethane again.
Three equivalents of Silicycle triamine-3 was added and the mixture stirred at room
temperature overnight. The mixture was filtered and washed with dichloromethane.
Evaporate under vacuum to give 1.04g (61% overall). [LC/MS m/z=198 (M+H))

REFERENCE 11
2-Amino-1-(3-phenyl-1.2.4-oxadjazol-5-v1)-butan-1-o0

86



10

15

20

WO 03/042197 PCT/US02/36396

A solution of (S)-3-tert-Butoxycarbonylamino-2-hydroxy-pentanoic acid (2.00g,
8.57mmol) and N-hydroxy-benzamidine (1.3g, 9.5Smmol) in dichloromethanc (40mL) was
stired at 0°C. N-cyclohexylcarbodiimide-N’-methyl polystyrene (1.90mmol/g, 6g,
11.4mmol) was added in portions. Thc reaction mixture was stired under nitrogen for one
hour. The reaction mixture was filtered, the resin washed with dichloromethane and the
filtrate evaporated under vacuum to dryness. [LC/MS m/z=352 (M+H"), 296(M+H"-
isobutene)). The residue was dissolved in tetrahydrofuran (20mL) and heated in a
microwave reactor (Smith Creator) at 180°C for three minutes, cooled to room temperature
and evaporated under vacuum to dryness. The residue was purified via flash
chromatography (eluted with a gradient from 5% to 65% ethyl acetate in heptane) to give
the product as a white solid [LC/MS m/z=356 (M+Na"), 234 (M+H"-Boc)).

It was dissolved in dichloromethane (45mL) and trifluoroacetic acid (SmL) was added.
After two hours the reaction was cvaporated under vacuum to dryness. The residue was
redissolved in 50mL of dichloromethane. Silicycle triamine-3 (59.9g, 39mmol) was added
and the mixture stirred at room temperature overnight. The mixture was filtered and
washed with dichloromethane, The filtrate was concentrated under vacuum to give 775mg
(38% ovenall) product as a white solid. [LC/MS m/z=234 (M+H)). 'HNMR (CDCls) 8.12-
8.06 (m, 2H), 7.54-7.45 (m, 3H), 4.93 & 4.75 (2xd, J= 5Hz & 3.5Hz, 1H), 3.25 &3.11
(2xm, 1H), 1.78-1.42 (2xm, 2H), 1.04 & 1.01 (2x t, J=7.5Hz, 3H).

REFERENCE 12
2-Amino-1-(5-phenyl-[1 iazol-3- -1-ol
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Synthesized as described in the following reaction scheme:

\f
BocNH NH,OH.HCI
NN H0

H NaOMe, MeOH

s

(1)

H
g
il
-~ N“OH

(@)

Benroic acid
EDCI
H
BocNH NH,
CTAR
4 N
-~ ~0” “Ph

A solution of (2-cyano-1-ethyl-2-hydroxy-ethyl)-carbamic acid tert-butyl ester
(9.53g, 44mmol) in methanol (80m!) was cooled to 0°C and treated successively with
hydroxylamine hydrochloride (3.05g, 44mmol) in methanol (80mlI) and 25% sodium
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methoxide solution in methanol (10.2ml). Afier stirring at 0°C for 5 minutes the reaction
mixture stirred at room temperature for 5 hours and then evaporated. The residue was
partitioned between ethyl acetate and water. The orgenic layer was separated, dried
(MgSO,) and then evaporated under reduced pressure. The residual yellow oil was
subjected to mplc, eluting with a mixture of ethyl acetate and heptane to give {{S)-]-
Thydroxy-(N-hydroxvearbamimidoyl)-methyl]-propy}-carbamic acid tert-butyl ester (3.5g)
as white solid. MS: M(H*) 248.

1- -(N-benzo imido = ami
acid tert-butyl 3

A solution of {1-[hydroxy-(N-hydroxycarbamimidoyl)-methyl}-propyl} -carbemic acid
tert-butyl ester (2) (2.5g, 10mmol) in dichloromethyl (125ml) was treated with benzoic
acid (1.36g, 11mmol), EDCI (2.14 g, 11mmol), HOBT (1.37g, 10mmol) and
triethylamine (1.35mL., 1 1mmol) and stirred at room temperature overnight. The
reaction mixture was washed with saturated sodium bicarbonate solution, then water,
then dried over Na;SO, and then evaporated under reduced pressure. The residue was
subjected to mple eluting with 1% triethylamine in 2:3 v/v ethyl acetate and heptane
mixture to give {1-[hydroxy-(N-benzoyloxycarbamimidoyl)-methyl]-propyl}-carbamic
acid tert-butyl ester (850mg) as a yellow solid. MS: MHT 352,

~Amino-1-{5- {124 iazol-3-yi)-butan-1-ol

A solution of (3) (1.5g, 4.3mmol) in diglyme was heated at 150°C in a microwave
reactor (Smith Creator, S00219) for 40 minutes. Solvent evaporated under vacuum in
Genevac Evaporator at 80°C for 3hours to give a brown solid. This was taken in
dichloromethane (40ml) and treated with trifluoroacetic acid at room temperature for 2
hours. Solvent evaporated to dryness under reduced pressure, crude taken in water, washed
with DCM, aqueous layer basified with IM NaOH solution and extracted with
dichloromethane. Organic layer dried aver Na;SO, and evaparated under reduced pressure
to give 2-amino-1-{5-phenyi-[1.24]Joxadiazol-3-vi)-butap-1-ol (300mg) as a pale brown
solid. JHNMR (CDCl3) 8.14-8.10 (m, 2H), 7.59-7.47 (m, 3H), 4.83 & 4.65 (d, J= 5Hz,
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1H), 3.18-3.05 (2m, 1H), 1.71-1.20(m, 2H), 1.05-0.97 (2Xt, J= 7.2Hz, 3H).

REFERENCE 13
S)-2-Amino-~1-{5-tri ethy]-1,2 adiazol-3-vl -1-ol; und with

trifluoro-acetic acid

cr 0. HNJ\r %

A solution of {(S)-1-[hydroxy-(N-hydroxycarbamimidoyl)-methyl]-propyl}-carbamic acid
tert-butyl ester (452mg, 1.83mmol) in dioxane (5SmL) was treated with trifluoroacetic
anhydride (0.349ml, 2.47mmol) and heated at 100°C in a microwave reactor (Smith
Creator, S00219) for 7 minutes. Solvent evaporated under reduced pressure and the crude
was subjected to flash chromatography eluting with a mixt.ure of ethyl acetate and heptane
to -give S)-1- xy-{5-trifluoromethyl-1.2,4-oxadiazol-3-v]}-methyl]~ -
carbamic acid tert-butyl ester as a brown solid (476mg) (mixture of diastereoisomers).
1H NMR (CDCl3) : 5.00 (d, J=4Hz, 1H), 4.82, 4.65 (bd, J=7Hz, 1H), 4.00, 3.85 (broad m,
1H), 1.78-1.52 (m, 1H), 1.52-1.32 (m, 1H), 1.44, 1.37 (2xs, 9H), 1.02 (2xt, J=7THz & 4Hz,
3H). MS: 348 (M+Na)

A solution of {(S)-1-[hydroxy-(5-trifluoromethyl-1,2,4-oxadiazol-3-y1)-methyi}-propyl}-
carbamic acid tert-butyl ester (3.6g, 0.011 mol) in methylene chloride (15mL) was treated
with trifluoroacetic acid (8.53mL, 0.111 mol) and stirred at room temperature for 3hours.

Solvent evaporated under reduced pressure to give (S)-2-ami 3-triflucrometh
oxadiazol-3-yl)-butan-1-ol; compound with trifluoro-acetic acid as a brown oil (4.42 g)

(mixture of diastercoisomers). 1H NMR (CDCla): 8.22 (bs, 2H), 7.04 (bs, 1H), 5.14, 4.90
(d, J=4Hz & THz, 1H), 3.40-3.28 (m, 1H), 1.64-1.37 (m, 2H), 0.80 (2xt, J=7Hz, 3H).
MS: 226 (MH")
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A solution of {(S)-1-[hydroxy-(N-hydroxycarbamimidoyl)-methyl)-propyl} -carbamic acid
tert-butyl ester (525mg, 2.13mmol) in dioxane (5mL) was treated with propionic anhydride
(0.300ml, 2.34mmol) and heated at 150°C in a microwave reactor (Smith Creator, S00219)
for 35 minutes. Solvent cvaporated under reduced pressure and the crude was subjected to
flash chromatography eluting with a mixture of ethyl acetate and heptane to give {(S)-1-

S-ethyl-1 jazol-3- 14 ic acid tert-butyl ester as
3 yellow solid (406 mg) (mixture of diasterecisomers). LH NMR (CDCl3): 4.98-4.72 (m,

2H), 4.00, 3.88 (m, 1H), 3.64, 3.45 (bs, 1H), 2.89 (2xq, J=7.6 Hz, 2H), 1.65 (m, 1H), 1.47
(m, 1H), 1.45, 1.39 (2xs, 9H), 1.44-1.36 (m, 3H), 0.98 (2xt, J=9Hz & 7Hz, 3H). MS: 308
(M+Na)

A solution of {(S)-1-[(5-ethyl-1, 2,4-0xadiazol-3-yl)-hydroxy-methyl]-propyl}-carbamic
acid tert-butyl ester (214mg, 0.751mmol) in methylene chloride (SmL) was treated with
trifluoroacetic acid (0.578mL, 7.504mmol) and stirred at room temperature for 3hours.

Solvent evaporated under reduced pressure to give {S)-2-amino-1-{5-ethyl- iazol-
3-yl)-butan-1-ol triflucroacetate, a mixture of diastereoisomers, (224mg) as a brown oil.
MS: 186 (MH™Y). 1H NMR (CDCl3): 8.10-7.33 (2xbs, 3H), 5.24, 5.07 (d, J=3.5Hz &

5.5Hz, 1H), 3.77, 3.62 (bs, 1H), 2.91 (2xq, J=7 Hz, 2H), 1.78 (m, 1H), 1.76-1.40 (m, 1H),
1.39 (2xt, J=7Hz, 3H), 1.02 (2xt, J=7.5 Hz, 3H).
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A suspension of {(S)-1-[hydroxy-(N-hydroxycarbamimidoyl)-methyl]-propyl}-carbamic
acid tert-butyl ester (2.4g, 9.7mmol) in dioxane (15ml) was treated with thiophene carbonyl
chloride (1.45g, 9.9mmol) and triethylamine (1.36ml, 9.8mmol) and the mixture heated at
150 °C in a microwave (Smith Creator, $00219) for 15 minutes. Solvent evaporated under
reduced pressure. The residue was subjected to flash chromatography eluting with a
mixture of ethyl acetate and heptane to give {(S)-1-[hwiroxy-{5-thiophen-3-y}-1

oxadiazol-3-yl}-methyl]-propyl}-carbamic _acid tert-butyl ester, a mixture of
diastereoisomers, (144 mg) as a brown solid. 1H NMR (CDClz): 8.21 (m, 1H), 7.66 (m,
1H), 7.45 (m, 1H), 4.92-4.69 (m, 2H), 5.02-4 80 (m, 2H), 4.10-3.85 (2xm, 1H), 1.80-1.45
(m, 2H), 1.46 & 1.38 (2xs, 9H), 1.01 & 0.99 (2xt, J=7.5Hz, 3H). MS : 340 (MH™).

By proceeding in a similar manner to that described for Reference Example 9 above, but
using there was prepared {S)-2-amino-1-(S-thiophen-3-y1-1,2 adiazol-3-yl}-butan-1-ol.
IH NMR (CDCl3): 8.24-8.18 (2xdd, J=1Hz & 3Hz, 1H), 7.69-7.62 (2xdd, J=1Hz &

J=5Hz, 1H), 7.43 (dd, J=3.0Hz & J=5.0Hz), 4.88 & 4.70 (2xd, J=4.4Hz, 1H), 3.27-3.11
(m, 1H), 3.05-2.45 (bs, 3H), 1.74-1.21 (m, 2H), 1.02 & 0.99 (2xt, J=7.5Hz, 3H). MS: 240

(MH™).

REFERENCE 17
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A solution of (S)-3-tert-biutoxycarbonylamino-2-hydroxy-pentanoic acid (4.00g, 17.2mmol)
and N-hydroxy-propionamidine (1.87g, 21.5mmol) in dichloromethane (S0mL) was stirred
&t 0°C and N-cyclohexylcarbodiimide-N"-methyl polystyrene (1.90mmol/g, 10g, 19mmol)
was added in portions. The reaction mixture was stired under nitrogen for three hours
while warming to 15°C and stirred at room temperature for 48 hours. The reaction mixture
was filtered, the resin washed three times with dichloromethane (SOmL), the filtrate
evaporated under vacuum to dryness and subjected to flash column chromatography eluting
with 10% MeOH in dichloromethane to give a foam (3.51g). A portion (340mg) of this
material was dissolved in telnhydmﬁm (1.5mL) and the solution was heated in a
microwave reactor (Smith Creator) at 150°C for three minutes, cooled to room temperature
then evaporated under vacuum to dryness. The residue was subjected to flash column
chromatography eluting with 5% methanol in dichloromethane to give {(S)}-1-[(3-ethyl-
1.2 4-oxadjazol-5-yi}-h -methy]}- -carbamic acid tert-butyl ester as viscous
oil (236mg). MS: 308 (M+Nat).

REFERENCE 18
S)2-Ami -1.2 4-oxadiazol-5-yl}-butan-1-ol
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A solution of {(S)-1-[(3-ethyl-1,2,4-oxadiazol-5-yI)}-hydroxy-methyl]-propyl}-
carbamic acid tert-butyl ester (3.67g, 12.87mmol) in dichloromethane (50mL) was
treated with trifluoroacetic acid (10mL) and the mixture was stirred at room
temperature for 1 hour. The reaction mixture was diluted with toluene then evaporated
under vacuum to dryness. The residue was dissolved in dichloromethane (75mL) and
the solution was treated with MP-Carbonate (3.3mmol/g, 6.0 g). This mixture was
stirred at room temperature overnight, then fitered, then washed with 10%
dichloromethane methanol and evaporated under vacuum to give (S)-2-amino-1-(3-
ethyl-1,2,4-oxadiazol-5-yi)-butan-1-o0l, a mixture of diastereomers, (2.26g). 1H NMR
[(CD3)2SO0]: 5 4.61 and 4.54 (d, J = SHz, 1H), 2.86 (m, 1H), 2.71 (q, ]=8Hz, 2H), 1.6-
1.0 (2xm, 2H), 1.22 (t, ] = 8Hz, 3H), 0.88 (m, 3H). MS m/z 186 (M+H) .

EXAMPLE 1
Morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-{1-(5- 1-
1,3.4]oxadiazole-2-carbonyl)-pentylcarbamoyi]-ethy]} -amide
(Compound 1)

To a stired mixture of 2-[(morpholine-4-carbonyl)-amino}-3-phenylmethane-
sulfonyl-propionic acid (135mg, 0.37mmol), 2-amino-1-(5-phenyl-{1,3,4}oxadiazol-2-yl)-
1-hexanol TFA salt (135mg, 0.36mmol), prepared as in Reference 1, and HOBt (66mg,
0.43mmol) in MeCl; (5ml), was added EDC (103.6mg, 0.54mmol) and
N-methylmorpholine (0.4ml) at room temperature. After stiming for 14 hours, the reaction
mixture was extracted with ethyl acetate. The organic layer was washed with saturated
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NaHCO3, brine, dried with MgSO4 and concentrated. The residue was subjected to silica
gel column chromeatography to yield morpholine-4-carboxylic acid (1-{1-[hydroxy-(5-
phenyl-{1,3 4Joxadinzol-2-yl)- methyl}-peatylcarbamoyl} -2-phenylmethame-sulfonyl-ethyi)-
amide (150mg); MS: 598.6 (M-1), 600.6 (M+1).

Morpholine-4-carboxylic acid (1-{1-[hydroxy-(5-phenyl-[1,3,4Joxadiazol-2-yl)-
methyl]-pentylcarbamoyl} -2-phenylmethane-sulfonyl-ethyl)-amide (150mg, 0.25mmol),
in MeClp (Sml), was treated with Dess-Martin periodinane (183mg, 0.43mmol) at room
temperature. Afier stirring for 1 hour, Sml of saturated NapS203-NaHCO3 were-added.

After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed
with brine, dried with MpSO4 and concentrated. The residue was purified with silica gel
column chromatography to yield
[1{5-phenyl-[1.3.4
NMR(DMSO-d): 8.71 (1H, d, 1=6.6Hz, NH), 8.12-8.05 (2H, m), 7.75-7.59 (3H, m), 7.38-
7.36 (SH, m), 7.04 (1H, d, J=8.1Hz, NH), 5.12-5.01 (1H, m), 4.8-4.65 (1H, m), 4.47 (2H,
s), 3.58-3.46 (4H, m), 3.35-3.2 (6H, m), 2.05-1.85 (1H, m), 1.8-1.65 (1H, m), 1.5-1.2 (4H,
m), 0.87 (3H, t, J=6.9Hz, CH3); MS: 596.8 9M-1), 598.6 (M+1).

EXAMPLE 2
lin lic acid {2-(2-difluoromethoxy-phen 1-[1(5-
idjn-3-y1-[1,3.4 iazole-2 1)-pentyl 1]-eth ide
(Compound 2)

o ampp—
/A W
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To a stimed mixture of 2-[(morpholine-4-carbonyl)-amino]-3-0-
difluoromethoxyphenylmethane-sulfonyl-propionic acid (105.5mg, 0.25mmol), 2-amino-1-
(5-pynidin-3-yi-[1,3,4]oxadiazol-2-yl)}-hexan-1-ol TFA salt (101.6mg. 0.27mmol), prepared
as in Reference 2, and HOBt (46mg, 0.3mmol) in MeCl, (5ml), was added EDC (73mg,
0.38mmol) and N-methylmorpholine (0.2ml) at room temperature. After stirring for 14
hours, the reaction mixture was extracted with ethyl acetate. The organic layer was washed
with saturated NaHCOs3, brine, dried with MgSO4 and concentrated. The residue was
subjected to silica gel column chromatography to yield morpholine-4-carboxylic acid (1-
{1 -[hydroxy-(s-(?'-pyridyl)-[l .3,4]oxadiazol-2-yl)-methyi]-pentylcarbamoyl}-2-o-
difluoromethoxyphenylmethane-sulfonyl-ethyl)-amide (56mg); MS: 665.4 (M-1), 667.0
(M+1).

Morpholine-4-catboxylic acid (1-{1-[hydroxy-(5-(3-pyridyl)-[1,3,4]oxadiazol-2-
yl)-methyl]-pentylcarbamoyl }-2-o-difluoromethoxyphenylmethane-sulfonyl-ethyl}-amide
(56mg, 0.084mmol), in MeCly (5ml), was treated with Dess-Martin periodinane (53.4mg,
0.12mmol) at room temperature. After stirring for 1 hour, 5ml of saturated Nay$503-
NaHCO3 were added. After a further 0.5 hours, the reaction mixture was extracted with
ethyt acetate, washed with brine, dried with MgSO4 and concentrated. The residue was

purified with silica gel column chromatography to yield morpholine-4-carboxylic acjd {2-
2-difluoromethoxy-phenylmethanesulfonyl)-1-[1{5-pyridin-3-vi-[1,3.4]oxadiazole-2-
carbonyl)-pentylcarbamoyl]-ethyl}-smide (45mg); Hl NMR(DMSO-d): 9.247 (1H, d,
J=2.2Hz, NH), 8.86 (1H, dd, J=1.7THz, J=4.9Hz), 8.79 (11, t, J=5.9Hz), 8.5-8.45(1H, m),
7.73-17.68(1H, m), 7.5-7.4(2H, m), 7.3-7.2(2H, m), 7.1(1H, t, J=73.9Hz), 7.05-6.9(1H, m),
5.12-5.02(1H, m), 4.78-4.66(1H, m), 4.53(2H, s), 3.55-3.45(5H, m), 3.32-3.26(5H, m),

2.05-1.85(1H, m), 1.8-1.6(1H, m), 1.45-1.2(6H, m), 0.87 (3H, t, J=6.9Hz, CH3);

MS: 663.4M-1), 665.4(M+1).

EXAMPLE 3
holine-4-carboxiic acid {2-o-difluoromethoxyphenylm esulfonyl-1-[1-(5-(4-
idyl)-[1.3.4]oxadjazole-2-carbonyl)-pentylcarb 1}-ethyl) -amide
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(Compound 3)

TF

0
s<o
)G g
0 H 0 }!\I‘{)_@

To a stimed mixture of 2-[(morpholine4-carbonyl)-amino]-3-0-
difluoromethoxyphenylmethane-sulfonyl-propionic acid (278mg, 0.66mmol), 2-amino-1-
(5-(4-pyridyl)-[1,3,4)oxadiazol-2-yl)-1-hexanole TFA salt (248mg, 0.66mmol), prepared
as above, and HOBt (121mg, 0.79mmol) in MeCly (5ml), was added EDC (190mg,
0.99mmol) and N-methylmorpholine (0.4ml) at room temperature. After stirring for 14
hours, the reaction mixture was extracted with ethyl acetate. The organic layer was washed
with saturated NaHCO3, brine, dried with MgSO4 and concentrated. The residue was
subjected to silica gel column chromatography to yield morpholine-4-carboxylic acid (1-
{1-[hydroxy-(5-(4-pyridytH 1,3,4]Joxadiazol-2-yl)-methyl]-pentylcarbamoyl} -2-o-difluoro-
methoxyphenylmethane-sulfonyl-ethyl)-amide (430mg); MS: 665.4 (M-1), 667.2 (M+1).

Morpholine-4-carboxylic acid (1-{1-[hydroxy-(5-(4-pyridyl)-[1,3,4]Joxadiazol-2-yl)-
methyl]-pentylcarbamoyl}-2-o-difluoromethoxyphenylmethane-sulfonyl-ethyl)-amide

(400mg, 0.6mmol), in MeCl, (5ml), was treated with Dess-Martin periodinane (330mg,
0.78mmol) at room temperature. After stiring for 1 hour, 5ml of saturated Na3S703-
NaHCO3 were added. After a further 0.5 bours, the reaction mixture was extracted with
cthyl acetate, washed with brine, dried with MgSO4 and concentrated. The residue was

purified with silica gel column chromatography to yield mospholine-4-carboxylic acid {2-

i anesul -1-f 1-{5{4-pyridyl)-[1 3. 4]oxadiazole-2-

carbonyl)-pentylcarbamoyl]-ethyl}-amide (148mg); H! NMR(DMSO-d): 8.88-8.82
(2H+1H, m), 8.02-7.97 (2H, m), 7.48-7.45 (2H, m), 7.27-7.24 (2H, m), 7.1 (1H, ¢,
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J=73.9Hz), 7.2-6.97 (1H, m), 5.12-5.01 (1H, m), 4.8-4.65 (1H, m), 4.53 (2H, 5), 3.58-

3.46 (4H, m), 3.35-3.2 (6H, m), 2.05-1.85 (1H, m), 1.8-1.65 (1H, m), 1.5-1.2 (4H, m), 0.87

(3H, t, J=6.9Hz, CH3); MS: 663.4 (M-1), 665.4 (M+1).

The following compounds were prepared by the methods described and
exemplified above:

morpholine-4-carboxylic acid {2-(2-difluoromethoxy-phenylmethanesulfonyl)-1-
[1,1-dimethyl-2-0x0-2-(5-pyridin-3-yl-[1,3,4]Joxadiazol-2-yl)-ethylcarbamoyl}-ethyl} -

amide.

EXAMPLE 4
Morpholine-4-carboxylic acid {1-[1-(3-cvel 1-1 xadiazole-5-carbonyl)-
lcarbamovyi}-2-(2-methyl- ane-1-sulfonyl)-ethyll-amide

i o
L ’Qr
SasPac
Step 1

A mixture of 3-(2-methylpropane-1-sulfonyl)-2-[(morpholin-4-carbonyl)amino]-propionic
acid (163mg, 0.507mmol, Reference Example 5), 1-hydroxybenzotriazole hydrate (75mg,
0.558mmol), N-cyclohexylcarbodiimide-N'-methyl polystyrene (1.93mmol/g, 289mg,
0.558mmol) and of dichloromethane (5.0 mL) was stired under nitrogen at room
temperature for 10 minutes. A solution of (S)-2-amino-1-(3-cyclopropyl-1,2,4-oxadiazol-
5-y)-butan-1-ol (0.507mmol, Reference Example 10) in of dichloromethane (2mL) was
added and the reaction mixture stirred at room temperature under nitrogen for four hours.
Tris{(2-aminoethiyl)amine polystyrene (3.40mmol/g, 447mg, 1.521mmol) and an additional
3.0mL of dichloromethane were added and the reaction mixture stirred at room temperature
under nitrogen ovemnight. The reaction mixture was filtered and the resin washed with
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dichloromethane. Evaporated under vacuum to dryness to yield morpholine-4-carboxylic
acid (1-{1-[hydroxy-{3-cyclopropyi}{1,2,4]oxadiazol-2-yi)-methyl}-propylcarbamoyi} -2-
methyl-propane-1-sulfonyl-cthyl)-amide (240mg) as a pale yellow foam. [LC/MS m/z=502
(M+H)]. '

Step2

Morpholine-4-carboxylic acid (1-{1-fhydroxy-(3-cyclopropyl)-[1,2,4]oxadiazol-2-yl)-
methyl}-propylcarbamoyl}-2-methyl-propane-1-sulfonyl-ethyl}-amide (240mg) was
dissolved in of dichloromethane (7.5mL) and stirred at 0°C as 2.5 equivalents of Dess-
Martin periodinane (2.63mL of a 15% solution in DCM) was added. Stirred under nitrogen
ovemight as the reaction warms {0 room temperature. Evaporated most of the
dichloromethane and dissolved the residue in ethyl acetate. Washed with NaS;O; solution,
NaHCO; solution, then brine. The organic phase was dried (Na;SOy), filtered and
evaporated under vacuum to dryness. The residuc was subjected 1o flash chromatography
on silica eluting with 2 gradient from 5% ethyl acetate in dichloromethane to 95% ethyl
acetate in dichloromethane to give morpholin ic acid [1-[1-(3

21mide, a mixture of diastereomers, (60mg, 24% overall) as 2 white solid. 'H NMR (CDCl3,
300MHz): §[7.87 (4, J=6Hz), 7.79 (d, J=7Hz), 1H], [6.10 (d, J=6.5Hz), 6.06 (d, J=6.2Hz),
1H]), 5.27-5.23 (m, 1H), 4.91-4.85 (m, 1H), 3.72-3.66 (m, SH), 3.48-3.34 (m, 5H), 3.17-
3.05 (m, 2H), 2.42-2.38 (m, 1H), 2.24-2.19 (m, 1H), 2.15-2.07 (m, 1H), 1.90-1.81 (m, 1H),
1.17-1.15 (m, 10H), 1.01 (1, J=7Hz, 3H). LC/MS m/z=500 (M-+H)

ple-

1)

i IM Ij_luu I)‘ -

EXAMPLE 5
Mo lin xylic acid {2-{2-m -sul -1-[1-(3-thi -2-yl-

1,2,4-oxadiazole-5-carbonyl)-propylcarbamoy]]-ethyi} -amide
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By proceeding in a similar mamner to that described in Example 4 above but using

(S)-2-amino-1-(3-thiophen-2-yl-[ 1,2,4Joxadiazol-5-yl}-butan-1-ol (Reference Example 7)

instead of (S)-2-amino-1-(3-cyclopropyl- 1,2,4-o0xadiazol-5-yl)}-butan-1-ol in Step 1 there

5 was prepared morpholine-4-carboxylic acid {2-(2-methyl-propane-1-sulfonyl)-1-[1-(3-

thiophen-2-yl-1,2,4-oxadiazole-5-carbonyl)-propylcarbamoyi]-ethyl } -amide, a mixture of

diastereomers, (110mg, 40% overall yield) as a white solid. |H NMR (CDCl3, 300MHz):

[7.97 (4, J=6.5Hz), 7.87 (d, J=6.5Hz), 1H], 7.91 (d, J=3.8Hz), 1H, 7.59 (d, J=5Hz, 1H),

7.22-7.21 (m, 1H), 6.11-6.05 (m, 1H), 5.35-5.32 (m, 1H), 4.93-4.87 (m, 1H), 3.76-3.60 (m,

10 5H), 3.54-3.35 (m, 5H), 3.18-3.04 (m, 2H), 2.43-2.36 (m, 1H), 2.21-2.15 (m, 1H), 2.00-
1.93 (m, 1H), 1.29-1.14 (m, 6H), 1.08 (t, J=7.5Hz, 3H). LC/MS m/z=542 (M+H)

EXAMPLE 6
Morpholine-4-carboxylic acid [1-[1-{3-tert-butyl-1,2.4-oxadiazole-5-carbonyl)}-
15 lcarbamovyl}-2{2-methyl- ane-1-sulfonvl)-ethyl]l-amide

\s—o

SRRPRT

N-Cyclohexylcarbodiimide-N’-methylpolystyrene (0.526g, 1mmol, loading 1.9mmol/g)
was suspended in dichloromethane (20mL). 3-(2-methyl-propane-1-sulfonyl)-2-
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[(morpholine-4-carbonyl)-amino]-propionic acid (0.242g, 0.6mmol, reference Example 5)
and HOBt (0.114g, 0.85mmol) were added and the reaction mixture was stirred for 20
minutes.  (2S)-2-Amino-]-(3-tert-butyl-[1,2,4]oxadiazol-5-yl)-butan-1-0ol  (0.107g,
0.5mmol, Reference Example 6) was added and stirting continued for 5 hours. Silicycle
Triamine (1.27g, Smmol) was added and the mixture stirred for 15 hours. The reaction
mixture was filtered under suction and the filtrate concentrated to give morpholine-4-
carboxylic acid [1-{1-[(3-tert-butyl-1,2,4-0xadiazol-5-yI)-hydroxy-methyl]-
propylcarbamoyl }-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide (0.271g), [LC/MS m/z=
S18(M-+H™)).

Step 2

Morpholine-4-carboxylic acid [1-{1-[(3-tert-butyl- 1,2,4-oxadiazol-5-yl)-hydroxy-methyl]-
propylcarbamoyl}-2-(2-methyl-propane-1-sulfonyl)-ethyli]-amide (0.271g) was dissolved
in dichloromethane (10mL) and the Dess-Martin periodinane (0.424g, 1mmol) was added.
The reaction mixture was stirred for two hours and then poured into a mixture of saturated
sodium bicarbonate and saturated sodium thiosulfate solution (1/1, 50mL). The phases
were scparated and the aqueous phase extracted with dichloromethane. The combined
organic phases were washed with sodium bicarbonate solution and brine. The solution was
dried with magnesium sulfate and then concentrated under vacoum. The residue was
subjected to flash chromatography (gradient from 5% ethyl acetate in heptane to 75% ethyl
acetate in heptane) to give lin xylic acid []- -tert- -1,2.4-
oxadiazole~ | -2-(2-m - e-1-sulfonyl -ami

a mixture of diastercomers. !H NMR (CDCl3, 300MHz): [7.87 (d, J=6.5Hz) 7.79 (d,

)=THz), 1}, [6.11 (d, J=6.5Hz) 6.06 (d, J=6.5Hz), 1H], 5.38-5.30 (m, 1H), 4.924.13 (m,
1H), 3.78-3.68 (m, 5H), 3.49-3.33 (m, SH), 3.24-3.04 (m, 2H), 2.47-2.37 (m, 1H), 2.20-
2.07 (m, 1H), 1.95-1.85 (m, 1H), 1.45 (s, 9H), 1.17 (d, J=6.5Hz, 6H), [1.04 (1, =7.5Hz)

1.03 (t, J=7.5Hz), 3H]. [LC/MS m/z=516(M+H")]

EXAMPLE 7
holin xylic gcid {2-cyc) m nyl-1-{1-(5-phenyl-1.2.4-
oxadiazol -ethyl}-amide
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Step 1

A suspension of (R)-3-cyclopropylmethanesulfonyl-2-[ (morpholine-4-carbonyl)-amino}-
propionic acid (110mg, 0.344mmol, Reference Example 4) in methylene chloride (10mL)
was treated with PS-bound N-cyclohexylcarbodiimide (HL 200-400 mesh cross linked with
2% DVB) from Novabiochem (320mg, 0.618mmol, 1.93mmol/g loading) and stirred at
room tempersture for 10 minutes. HOBt (43 mg, 0.319mmol) was added followed by (S)-
2-amino-1-(5-phenyl-1,2,4-0xadiazol-3-yl)-butan-1-ol (73mg, 0.313mmol, Reference
Example 12) and the reaction mixture was stired at room temperature overnight. PS-
trisamine from Argonaut Technologies (413mg, 1.549mmol, 3.75mmol/g loading) was
added and the reaction was stirred for another 3hours. The mixture was filtered and the

filtrate was evaporated under reduced pressure to give morpholine-4-carboxylic acid (2-
! Imethanesulfonyl-1-{]- xy-{5-phenyl-1.2.4-oxadiazol-3-yl}methyl]-

propylcarbamoyl}-ethyl)-amide as an orange solid (183mg). MS: 536 (MH™)

Step 2

To & solution of morpholine-4-carboxylic acid (2-cyclopropylmethanesulfonyl-1-{1-
[hydroxy-(5-phemnyl-1,2,4-oxadiazol-3-yl}-methyl]-propylcarbamoyi}-ethyl)-amide (183mg,
0.34mmol) in methylene chloride (10mL), Dess-Martin Periodinane (200mg, 0.47mmol)
was added and stirred at room temperature for 2hours. The reaction mixture was washed
with a solution of Na;S;0; in water (0.26M), saturated bicarbonate, and water, dried over
N2;SO,4 and concentrated under reduced pressure. The residue was subjected to flash
chromatography eluting with a mixture of ethyl acetate and heptane to give morpholine-4-
carboxylic acid _{2-cyclopropylmethanesulfonyl-1-[1-{5-phenyl-1,2.4-oxadiazole-3-
carbonyl}-propylcarbamoyl]-ethyl} -amide, a mixture of diastereomers, (45mg) as an off
white solid. 1H NMR (CDCl3): 8.22 (d, ] = 7Hz, 2H), 7.83, 7.75 (2xd, J = THz, 1H), 7.65
(m, 1H), 7.60-7.51 (m, 2H), 6.10-6.07 (2xd, J = 7THz, 1H), 5.36 (m, 1H), 5.00-4.86 (m,

64
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1H), 3.79 (m, 1H), 3.74-3.66 (m, 4H), 3.48 (m, 1H), 3.47-3.37 (m, 4H), 3.20-3.07 (m, 2H),
2.24-2.06 (m, 1H), 2.00-1.82 (m, 1H), 1.22 (m, 1H), 1.01 (t, J = THz, 3H), 0.80-0.68 (m,

2H), 0.56-0.38 (m, 2H). MS : 534 (MH™).

EXAMPIE 8
ic acj anesulfonyl-1-f(S}-1-(5-
ifl | -amjde
(&)
Step 1
A solution of (R)-3-cyclopropylmethanesulfonyl-2-[(morpholine-4-carbonyl)-amino]-

propionic acid (266mg, 0.83mmol, Reference Example 4) in dimethylformamide (10mL)
was freated successively with (S)-2-amino-1-(5-trifluoromethyl-1,2,4-oxadiazol-3-yl)-
butan-1-ol trifluoroacetate (282mg, 0.83mmol, Reference Example 13), O<(7-
azabenzotriazol-1-yl)-N,N,N’ N'-tetramethyluronium hexafluorophosphate (316mg,
0.83mmo}) and diisopropylethylamine (0.289mL, 1.66mmol). Reaction stirred at room
temperature overnight. Solvent evaporated under reduced pressure. Residue taken up in
cthyl acctate and washed with IN hydrochloric acid, saturated aqueous bicarbonate
solution and water, dried over N2;SO, and solvent evaporated under reduced pressure to

brown oil (370 mg). MS : 528 (MH™).

Step 2

A solution of morpholine-4-carboxylic acid ((R)-2-cyclopropyimethanesulfonyi-1-{(S)-1-
[hydroxy-(5-trifinoromethyl-1,2,4-oxadiazol-3-yl)-methyi}-propylcarbamoyl} -cthyl)-amide
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(370mg, 0.70mmol) in methylene chloride (10 mL) was treated with Dess Martin
periodinane (298mg, 0.70mmol) and stirred at room temperature for 3 hours. The reaction
mixture was washed with an aqueous solution of Na,S,0; (0.26M), saturated aqueous
bicarbonate solution and water, dried over Na;SO, and the solvent evaporated under
reduced pressure. The crude was subjected to flash chromatography eluting with a mixture
of ethyl acetate and heptane. It was then further subjected to prepamtive HPLC (using
Gilson 215 liquid handler, and MonoChrom 10microns C18 column — PN0504 — 100x212
from MetaChem), eluting with a mixture of acetonitrile and water, going from 10% to
100% acetonitrile in water to give morpholine-4-carboxylic acid {(R)-2-
cyel ethanesulfogyl-1- 5-triflucromethyl-1 adiazole-3 1
propylcarbamoyi]-ethyl} -amide as a white solid (9mg). 1H NMR (CDCl3):7.87(d,J=
6Hz, 1H), 5.99 (d, ] = 6Hz, 1H), 5.16 (m, 1H), 4.87 (m, 1H), 3.74-3.66 (m, 5H), 3.44-3.36
(m, 5H), 3.14 (d, ] = 7Hz, 2H), 2.20-2.02 (m, 1H), 1.98-1.78 (m, 1H), 1.21 (m, 1H), 1.02
(t, ] = 7Hz, 3H), 0.82-0.70 (m, 2H), 0.57-0.40 (m, 2H). MS : 526 (MHY)

EXAMPLE 9
holi xylic acid [(1- 5-ethyl-1,.2.4-oxadiazole-3-carbonyl
lcarbamoyl]-2-{2-methyl- e-1-sulfonyl)-ethyll-amide
(o]
¢

o
H

o

By proceeding in a similar manner to Example 8 above but using (R)-3-(2-methyl-propane-
1-sulfonyl)-2-[(morpholine-4-carbonyl)-amino]-propionic acid (Reference Example 5)
instead of (R)-3-cyclopropylmethanesulfonyl-2-[(morpholine-4-carbonyl)-amino]-
propionic acid and (S)-2-amino-1-(5-ethyl-1,2 4-oxadiazol-3-yl)-butan-1-ol (Reference
Example 14) instead of (S)-2-amino-1-(5-trifluoromethyl-1,2,4-0xadiazol-3-yl)-butan-1-ol
trifluroacetate, in Step 1, there was prepared morpholin xvlic scid [1-[1
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4-oxadiazole-3-carbon 1]-2-(2- -propane-1-gulfon -
amide, 2 mixture of diastereomers. 1H NMR (CDCl3): 7.81, 7.72 (2xd, J = 6.5Hz, 1H),
6.14-6.01 (2xd, J = 6.5Hz, 1H), 5.28 (m, 1H), 4.95-4.81 (m, 1H), 3.75-3.65 (m, SH), 3.54-

3.32 (m, SH), 3.12(m, 2H), 3.01 (q, ] = 7.5Hz, 2H), 2.45-2.30 (m, 1H), 2.17-2.04 (m, 1H),
1.93-1.78 (m, 1H), 1.44 (t, ] = 7.5Hz, 3H), 1.13 (d, ] = 6.5Hz, 6H), 0.98 (t, ) = 7.5Hz, 3H).

MS: 488 (MH™).

ad 3-

By proceeding in & similar manner to Example 8 above but using (R)-3-(2-methyl-propane-
1-sulfonyl)-2-[(morpholine-4-carbonyl)-amino}-propionic acid (Reference Example 5)
instead of (R)-3-cyclopropylmethanesulfonyl-2-[(morpholine-4-carbonyl)-amino]-
propionic acid and (S)-2-amino-1-(5-thiophen-3-yl-1,2,4-oxadiazol-3-yl)-butan-1-ol
(Reference Example 16) instead of (S)-2-amino- 1-(5-rifluoromethyl-1,2,4-oxadiazol-3-y1)-
butan-1-ol trifluoroacetate, there was prepared morpholine-4-carboxvylic acid {(R)-2-{2-
~propane-]-sulf; 1- 5-thiophen-3-y1-1.2 adi 3 n
propylcarbamoyi]-ethyl}-amide. 1H NMR (CDCl3): 8.33 (dd, J=3 and 1.1 Hz, 1H), 7.83
(d, J = 6.5Hz, 1H), 7.73 (dd, J=5.1 and 1.1 Hz, 1H), 7.48 (dd, J=5.0 and 3.0 Hz, 1H), 6.04
(d, J = 6.5Hz, 1H), 5.33 (m, 1H), 4.86 (m, 1H), 3.78-3.66 (m, 5H), 3.49-3.35 (m, 5H),
3.22-3.05 (m, 2H), 2.46-2.32 (m, 1H), 2.22-2.07 (m, 1H), 1.98-1.82 (m, 1H), 1.14(d,] =

7Hz, 6H), 1.01 (t, J = 7.5Hz, 3 H). MS : 542 (MH™).
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EXAMPLE 11
Morpholine-4-c lic acid 1-[(S)-1-(3-tert-butyi-1.2 4-oxadjazole-5-carbonyl
amovyl]-2-cvclo anesulfonyl-eth

mi%

By proceeding in a similar manner to Example 8 above but using (S)-2-amino-1-(3-tert-
butyl-1,2,4-oxadiazol-5-yl)-butan-1-ol (Reference Example 6) instead of (S)-2-amino-1-(5-
trifluoromethyl-1,2,4-oxadiazol-3-yl)-butan-1-0] trifluoroacetate there was prepared
morpholi lic acid -[(S)-1-(3-tert-butyl-1.2 4-oxadiazole-5-carbon

10 lcarbamoyl]-2-cyel imethanesulfopyl-ethyl}-amide. 1H NMR (CDCl3) : 7.80
(d, J=6.5Hz, 1H), 6.02 (d, J=6.5Hz, 1H), 5.31 (m, 1H), 4.88 (m, 1H), 3.82-3.66 (m, 5H),
3.50-3.36 (m, 5H), 3.15 (d, ] = 7Hz, 2H), 2.20-2.04 (m, 1H), 1.95-1.80 (m, 1H), 1.42 (s,
9H), 1.26-1.15 (m, 1H), 1.00 (¢, J=7.5Hz, 3H), 0.79-0.72 (m, 2H), 0.56-0.41 (m, 2H).

MS : 514 (MH™).

15
EXAMPLE 12
Morpholine-4-carboxylic acid -2-(2-m -propane-1-sulf -[(S)-1-(5-
trifluoromethyi-1,2 4-oxadiazole-3-carbonyl)- lcarbamovyl]-ethyl} -amide
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By proceeding in a similar manner to Example 8 shove but using (R)-3-(2-methyl-propane-

1-sulfonyl)-2-[(morpholine-4-carbonyl)-amino]-propionic acid (Reference Example 5)
instead of (R)-3-cyclopropyimethanesulfonyl-2-[(morpholine-4-carbonyl)-amino]-

propionic acid there was prepared m lin ic_sci 2-2-m -
e-1-su N-1-[(S)-1-(5-t5ifl -1,2.4-oxadjazole-
propylearbamoyl]-cthyl}-amide. 'HNMR (CDC13): 7.90 (d, J=6Hz, 1H), 6.00 (d, J=6Hz,

1H), 5.17(m, 1H), 4.83 (m, 1H), 3.73-3.62 (m, 5H), 3.45-3.36 (m, 5H), 3.13 (m, 2H), 2.45-
2.32 (m, 1H), 2.18-2.04 (m, 1H), 1.96-1.80 (m, 1H), 1.14 (d, J=7Hz, 6H), 1.03 (1, J=7.5Hz,

3H). MS: 528 (MH™).

EXAMPLE 13
holin lic acid 1-[(S S-tert-butyl-1,2.4-oxadiazole- 1)-
1 oyl]-2- methanesulfon 1}-ami

e
CaRPRSS

By proceeding in a similar manner to Example 8 above but using (R)-3-(2-methyl-propane-
1-sulfonyl)-2-[(morpholine-4-carbonyl)-amino]-propionic acid (Reference Example 5)
instead of (R)-3-cyclopropylmethanesulfonyl-2-[(morpholine-4-carbonyl)-amino]-
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propionic acid and (S)-2-amino-1-(5-tert-butyl-1,2 4-oxadiazo}-3-yl)-butan-1-ol (Reference
Example 9) instead of (S)-2-amino-1-(5-trifluoromethyi-1,2,4-oxadiazol-3-yi)-butan-1-o0l

trifluoroacetate there was prepared lin xyli¢ acid -[(S)-1-(5-tert-
1-1 iazole-3 Icarbamoyl]-2-phenyimethanesulfonyl 1}-

gmide. TH NMR (CDCl3) : 7.78 (4, J=THz, 1H), 6.04 (d, J=6.5Hz, 1H), 5.30 (m, 1H), 4.85
(m, 1H), 3.76-3.64 (m, 5H), 3.48-3.34 (m, SH), 3.13 (m, 2H), 2.47-2.31 (m, 1H), 2.19-2.02
(m, 1H), 1.95-1.80 (m, 1H), 1.48 (s, 9H), 1.14 (d, J=6.5Hz, 6H), 0.99 (t, J=7.5Hz. 3H).

MS : 516 (MH™).

-2-phenylmethanesulfonyl-ethyl} -amid

0‘“\-S§
0
N N
(\N H : |l \)j<
SRR
By proceeding in a similar manner to Example 8 above but using (R)-2-[(morpholine4-
carbonyl)-amino}-3-phenylmethanesulfonyl-propionic acid instead of
(R)-3-cyclopropylmethanesulfonyl-2-[(morpholine-4-carbonyl)-amino]-propionic acid and
(S)-2-amino-1-5-tert-butyl-1,2 4-oxadiazol-3-yl)}-butan-1-01 (Reference Example 9)
instead of (S)-2-amino-1-(5-trifluvoromethyl-1,2,4-oxadiazol-3-yl)-butan-1-ol

trifluvoroacetate there was prepared morpholine-4-carboxylic acid 1-{(S)>-1(5-
buty]- iazole-3 T amovyl]-2-ph esulfonyl-ethyl} -

amide. 1H NMR (CDCI3): 7.67 (d, J=7Hz, 1H), 7.50-7.34 (m, SH), 6.01 (d, ]=7Hz, 1H),
5.31 (m, 1H), 4.93 (m, 1H), 4.52 & 4.40 (2xd, J=14Hz, 2H), 3.76-3.64 (m, SH), 3.46-3.26
(m, 5K), 2.20-2.06 (m, 1H), 1.94-1.78 (m, 1H), 1.48 (s, 9H), 0.98 (t, J=7.5Hz, 3H).

MS : 550 (MH™).
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By proceeding in a similar manner to Example 8 above but using (S)-2-amino-1-(3-
cyclopropyl-1,2,4-oxadiazol-5-yl)-butan-1-01 (Reference Example 10) instead of
(S)-2-amino-1-(5-trifluoromethyl-1,2,4-oxadiazol-3-yl)-butan-1-ol trifluoroacetate there
was prepared holin ic_acid {2-cyel ethanegulfonyl-1-[1-(3~
cycl 1-1.2. 4-oxadiazole-5 -ethyl ide, a mixture of
diastereomers, as a white solid. 1H NMR (CDCl3) § 7.83, 7.74 (d, J = THz, 1H), 6.02 (d,

J = THz, 1H), 5.22 (m, 1H), 4.87 (m, 1H), 3.72 (m, SH), 3.41 (m, SH), 3.16 (4, 2H), 2.21
(m, 1H), 2.15 (m, 1H), 1.86 (m, 1H), 1.03-1.24 (m, 5H), 0.99 (1, J = THz, 3H), 0.76 (m,
2H), 0.48 (m, 2H). MS (M/Z) = 498 (M+H). LC Kromasil KR 100-10 Sil, 250 4.6mm
ID (90% (heptane / THF / ACN//(220/60/14,v/v/v) retention time = 24.1 minutes, flow rate
1.SmL / min.

EXAMPLE 16
lin: ic acid {2 ethanesulfonyl-1- 1-1.2.4-

xadiazole-5 ovi]-ethyl id
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By proceeding in a similar manner to Example 8 above but using (S)-2-amino-1-(3-ethyl-
1,2,4-oxadiazol-5-yl)-butan-1-ol trifluoroacetate (Reference Example 14) instead of
(S)-2-amino-1-(5-trifluoromethyl-1,2,4-oxadiazol-3-yl)-butan-1-ol trifluoroacetate there
5 waspreparedm line-4-carboxylic acid {2 Imethanesu -1-[1-{3-ethyl-
1,2,4-oxadiazole-5-carbonyl lcarbamoyl]-ethyl}-amide, as a 1:1 mixture of

Zno ©
o

diastereomers. }HNMR (CDCl3) & 7.85 and 7.75 (2xd, J = 6Hz, 1H), 6.07 (m, 1H), 5.28
(m, 1H), 4.92 (m, 1H), 3.8-3.6 (m, 5H), 3.42 (m, 5H), 3.2-3.1 (m, 2H), 2.88 (g, ] = 7Hz,

2H), 2.13 (m, 1H), 1.87 (m, 1H), 1.39 (t, ] = 7THz, 3H), 1.22 (m, 1H), 1.02 (t, ] = 7Hz, 3H),
10 0.75 (m, 2H), 0.48 (m, 2H). MS m/z 486 (M+H)

EXAMPLE )7
orpholine-4-carboxyvlic acid {2-cycl imethanesulfonyl-1-[1-(3-phenyl-1,2 4-
oxadiazole-5-carbonyl amoyl]-ethyl}-amide

15
Step 1
To a solution of (R)-3-cycIOpfopyhneﬂmesulfonyl-Z-[(morpholine—4—carbony!)-amino]—
propionic acid (130.5mg, 0.41mmol) and di-isopropylethylamine (0.41mmol, 53.0mg,
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0.0714mL) in dry dichloromethane (6mL) was added polystyrene-bound cyclohexyl
carbodiimide (2.0eq., 0.82mmol, 432mg) followed by HOBt monohydrate (1.7eq.,
0.70mmol, 94.2mg). The mixture was stirred at room temperature for 15 minntes then the
(2S)-2-amino-1-(3-phenyl{ 1,2, 4Joxadiazol-5-yl)-butan-1-ol (0.41mmol, 95mg) was added.
The mixture was stirred for another 64 hours then silica-bound trisamine (5.0eq.,
2.05mmol, 569.4mg) was added. The mixture was stirred for another 2 hours then filtcred.
The filtrate was concentrated in vacuum and purified over 12g silica gel, eluted with a
mixture of ethyl acetate and heptane (2:1 then 1:0) to afford 182 mg (83%) of the desired
alcohol. (LC/MS 100% M+1 536).
Step 2
To a solution of alcohol (170mg, 0.32mmol) in 5 mL of dry dichloromethane was added
a solution of Dess-Martin reagent (15%wt. Sol., 2eq., 0.63mmol, 1.80g). The mixture was
stirred at room temperature for 2 hours then quenched by adding a solution of Na;S;0,
(4.0eq., 1.28mmol, 202.4mg) in saturated sodium bicarbonate (30 mL). The aqueous layer
was extracted twice with dichloromethame (20mL). The orgenic layers weve dried
(MgSOy) and concentrated in vacuum. The residue was purified over 12g silica gel,
eluting with a mixture of ethyl acetate and heptane (1.5:1 then 2:1) to afford morpholine-4-
lic  acid {2-cycl imethanesul ~1-{1-(3-phenyl-1.2 4-oxad) 3-
carbonyl)-propyjcarbamovyl]-cthyl}-amide, a 3:1 mixture of diastereomers, (139mg, 82%).
1H NMR (CDC13) : 8.15 (d, ] = 7.6 Hz, 2H), 8.0 (d, J = 6.6 Hz, 1H, major), 79(d, I =7
Hz, 1H minor), 7.6 (m, 3H), 6.08 (2x4d, J = 6.5 Hz, 1H), 5.4 (m, 1H), 4.95 (m, 1H), 3.8-
3.69 (m, SH), 3.53-3.35 (m, 5H), 3.15 (m, 2H), 2.2 (m, 1H), 1.95 (m, 1H), 1.2 (m, 1H),
1.06 (t, J = 7.5 Hz, 3H), 0.8 (m, 2H), 0.5 (m, 2H). LC/MS shows 35% M+1 534 as well
as 65% hydrate M+18 552.

EXAMPLE 18
Morpholine-4-carboxvlic acid {2-(2-methyl-propane-1-sulfonyl)-1-[1-{3-phenyl-1,2.4-

le-5 amoyil-ethyl}-amide
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By proceeding in a similar manner to Example 17 above but using (R)-3-(2-methyl-

propane-1-mlfonyl)-2-[(morpholine4-carbonyl)-amino)-propionic acid (Reference
Example 5) instead of (R)-3-cyclopropylmethanesulfonyl-2-[(morpholine-4-carbonyl)-

amino}-propionic acid, in Step 1, there was prepared morpholine-4-carboxvlic acid {2-{2-
methyl- 1-sulfonvl)-1-[1-(3-phenyl-1.2.4-oxadiazole-5-carbonyl

propyicarbamoyi)-cthyl}-amide. 'H NMR (CDCl3): 8.15 (dd, 2H), 7.95-7.85 (2xd, 1H),
7.45 (m, 3H), 6.14-6.0 (2xd, 1H), 5.35 (m, 1H), 4.90 (m, 1H), 3.70 (m, SH), 3.40 (m, 5H),
3.2-3.0 (m, 2H), 2.50-2.30 (m, 1H), 2.30-2.10 (m, 1H), 2.05-1.90 (m, 1H), 1.10 (¢, 6H),

1.05 (t, 3H). MS: 536 (MH™).

LE 19
M line-4-carboxvlic acid [1-]1-(3-ethy]-1,2.4-0xadiazole-5-
lcarb: -2-(2-methyl- e-1-su 1 -amide

Saaperd

To a suspension of the (R)-3-(2-methyl-propane-1-sulfonyl)-2-[ (morpholine-4-carbonyl)-
amino}-propionic acid (113mg, 0.35mmol, Reference Example 5), (S)-2-amino-1-(3-ethyl-
1,2,4-oxadiazol-5-yl)-butan-1-0] (0.35mmol, 65mg) and di-isopropylethylamine (1.2eq.,
0.073mL) in dry dichloromethane (7mL) was added PyBOP (1.1eq., 200mg). The mixture

69
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was stirred at room temperature overnight then quenched with NaHCO; solution. The
volatiles were removed in vacuum, and the aqueous mixture was extracted in ethy) acetate.

The organic layers were dried (N2;SO,) and then concentrated in vacuvm. The residue
was purified over silica gel, eluting with ethyl acetate: dichloromethane to afford the
desired alcohol. To a solution of the alcohol in dry dichloromethane was added a solution
of Dess-Martin reagent (15%wt. Sol., 2eq.). The mixture was stirred at room temperature
for 2 hours then quenched by adding a solution of Na;S;0; (4.0eq.) in saturated sodium
bicarbonate. The aqueous layer was extracted with dichloromethane. The organic layers
were dried (MgSO,) and concentrated in vacuo. The residue was purified over silica gel,
cluted with a mixture of ethyl acetate and dichloromethane to afford morpholine-4-

propane-1-sulfonyi)-ethyl]-amide (98ms. 57%).

1H NMR (CDCl3) 4:1 mixture of isomers 7.9 (d, J = 6.4 Hz, 1H, major), 7.8 (d, ] =6 Hz,
1H, minor), 6.1 (d, J = 6.1 Hz, 1H, minor), 6.0 (d, J = 6.1 Hz, 1H, major), 5.25 (m, 1H),
4.95 (m, 1H), 3.74-3.67 (m, SH), 3.4 (m, 5H), 3.2 (m, 2H), 2.2 (m, 1H), 2.9 (q, ] = 7.5 Hz,
2H), 2.4 (m, 1H), 2.2 (m, 1H), 1.9 (m, 1H), 1.4 (t, ] = 7.6 Hz, 3H), 1.2 (d, J = 6.6 Hz, 6H),
1.0 (t, J = 7.4 Hz, 3H). LC/MS shows 52% M+1 588 as well as 37% hydrate M+18 506.

EXAMPLE 20
Morpholi ic acid {24 esulfony]l-1-{1-(3- -
1,2 41oxadiazole- carbamovyll-eth ide
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Step 1

3-tert-Butoxycarbonylamino-2-hydroxy-pentenoic acid (500mg, 2.14mmol) was combined
5 with EDC (600mg, 3.14mmol), HOBt (600mg, 3.92mmol), and N-hydroxy-benzamidine
(292mg, 2.14mmol). Dichloromethane (10mL) was added and then 4-methylmorpholine
(1mL). The mixture was stirred at ambient temperature for 16hours. After dilution with
ethyl acetate (200mL), the solution was washed with water (30mL), saturated aqueous
NaHCO; solution and brine, then dried with MgSQ, and then evaporsted under vacuum.

10

Step 2
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The product from step I was dissolved in pyridine (10mL) and the solution was heated at
80°C for 15hours, The pyridine was evaporated under vacoum and the residue was
subjected to flagh chromatography on silica gel (eluent: ethyl acetate) to give {1-[hydroxy-
(3-phenyl-{1,2,4]Joxadiazo}-5-yl)-methyl]-propyl}-carbamic acid tert-butyl ester (290mg
(0.83mmol).

Step 3

{1-[Hydroxy-(3-phenyl-{ 1,2,4Joxadiazol-5-yl}-methyl]-propyl }-carbamic acid tert-butyl
ester (145mg, 0.41mmol) was dissolved in CH;Cl; (4mL) and TFA (4mL) was added.
After stirming for 1bour, the mixture was cvaporated to dryness.

Step 4

2-[(Morpholine-4-carbonyl)-amino]-3-phenylmethanesulfonyl-propionic acid (200mg,
0.56mmol), EDC (200mg, 1.05mmol), HOBt (200mg, 1.30mmol) and CH;Cl; (4mL) were
added to the product from step 3 above. 4-Methylmorpholine (0.5mL) was added and the
mixture was stirred at ambient temperature for Zhours. After dilution with cthyl acetate
(150mL), the solution was washed with water (30mL), saturated aqueous NaHCO; solution
and brine, then dried with MgSO, and then evaporated under vacuum. The residue was
dissolved in dry dichloromethane (10mL) and Dess-Martin periodinane (500mg, 1.2mmol)
was added. After stimring at ambient temperature for 1hour the mixture was diluted with
ethyl acetate (150mL) and the mixture was treated with 0.26M Na;$;0; solution in
saturated aqueous NaHCO;. The organic phase was washed with saturated aqueous
NaHCO; and brine, then dried with MgSO4 and then evaporated. The residue was
subjected to flash chromatography on silica gel (hexene/ ethyl acetate 1:2 to ethyl acetate)

to give morpholi jc acid {2- ethanesuifonyl-1-[1-(3-phenyl-
[L.24]oxadiazole-5-carbony!}-propylcarbamoyl]-ethyl}-amide (40mg, 0.07mmol). IH

NMR (DMSO): 8.79 (d, J=6 Hz, 1H), 8.04 (d, J=8Hz, 2H), 7.65-7.53 (m, 3H), 7.41-7.32
(m, SH), 7.02 (d, J=8Hz, 1H), 4.96-4.90 (m, 1H), 4.73-4.66 (m, 1E), 4.45 (s, 2H), 3.57-

3.19 (m, 10H), 2.04-1.95 (m, 1H), 1.80-1.71 (m, 1H), 0.95 (¢, J=7.6 Hz, 3H). MS: (M*+1)
570.

EXAMPLE 21
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M i lic acid {1-[14(3 -[1.2.4]oxadiazole-5-carbony])-
1 amovl]-2-phenylmethanesu -ethyl}-amide

By proceeding in a similar manner to that described in Example 20 above but using
N-hydroxy-propionamidine instead of N-hydroxy-benzamidine in step 1, there was
prepared m lin xylic _acid {1-[1-(3-ethyl-[1.2 4Joxadiazole-5 1

lcarbamoyl)-2-phenylmethanesulfonyl-ethyl} -amide. ' TH NMR (DMSO): 8.73 (d,
I1=6.4Hz, 1H), 7.40-7.33 (m, 5H), 7.01 (d, J=8Hz, 1H), 4.88-4.82 (m, 1H), 4.71-4.65 (m,
1H), 4.47 (s, 2H), 3.57-3.24 (m, 10H), 2.81 (q, J=7.6Hz, 2H), 1.99-1.88 (m, 1H), 1.75-1.64
(m, 1H), 1.26 (¢, J=7.6Hz, 3H), 0.92 (t, ]=7.6 Hz, 3H). MS: (M++1) 522.

EXAMPLE 22
Morpholine-4-carboxylic acid {1-[1-(5-ethyl-]1,3.4]oxadiazole-2-cal
lcarbamovl}-2-phenvimethanesulfonyl-cthyl } -amide

By proceeding in a similar manner to that described in Example 1 there was prepared

morpholi xyli acid 1-[1(5-ethyl-[1.3.4)oxadiazole-2-carbonyl
lcarbamovl]-2-phenylmethanesulfonyl-ethyl}-amide. !H NMR (DMSO): 8.64 (d,

J=6.8Hz, 1H), 7.42-7.32 (m, 5H), 7.02 (d, J=8.8 Hz, 1H), 5.04-4.96 (m, 1H), 4.62-4.72 (m,

71
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1H), 4.47 (s, 2H), 3.64-3.24 (m, 10H), 2.96 (q, J=7.6Hz, 2H), 1.89-1.79 (m, 1H), 1.72-1.60

(m, 1H), 1.38-1.16 (m, 2H), 1.29 (1, J=7.6Hz, 3H), 0.89 (t, J=7.2 Hz, 3H). MS: (M*++1)
536.

EXAMPLE 23
M line-4-carboxvlic acid {1-[1-(5-tert -[1,3.4 i 2-
amoyl]-2-ph cthanesu] -ethyl}-amide

Nt
O e

N~n

By proceeding in a similar manner to that described in Example 1 there was prepared
morpholine-4-carboxylic  acid  {1-[1-(5-fert-butyl-[1,3.4]oxadiazole-2-carbonyl

1]-2-ph l-ethyl}-amide. 1H NMR (DMSO): 8.63 (d,
J=5.2Hz, 1H), 726-7.46 (m, 5H), 7.02 (d, J=8.8 Hz, 1H), 4.98-5.08 (m, 1H), 4.624.72 (m,
1H), 4.48 (s, 2H), 3.24-3.64 (m, 10H), 1.76-1.92 (m, 1H), 1.58-1.74 (m, 1H), 1.39 (s, 9H),
1.16-1.38 (m, 2H), 0.89 (t, J=7.6 Hz, 3H). MS: (M*+1) 564.
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By pwng in a similar manner to that described in Example 2 there was prepared
1H NMR (DMSO-d): 9.33(1H, s, NH), 9.22(1H, dd, J=1.74Hz), 8.84(1H, dd),
8.43(1H, d,t)7.68(1H, dd, J=1.75Hz, J=6.7Hz), 7.42(2H, m), 7.3-7.2(2H, m), 7.07(1H,
t, J=74.1Hz), 6.76(1H, d, J=8.6Hz, NH), 4.7-4.6(1H, m), 4.45(2H, s), 3.5-3.4(4H, m),
3.38-3.2(2H, m), 3.2-3.1(4H, m), 1.52(6H, s5). MS: 635.6(M-1), 637.4(M+1).
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EXAMPLE 25
Cathepsin S Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprizing: MES,
50 mM (pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM). Human cathepsin S (0.158 pMoles
in 25 pL of assay buffer) was added to the dilutions. The assay solutions were mixed for
5-10 seconds on a shaker plate, covered and incubated for 30 minutes st ambient
temperature. Z-Val-Val-Arg-AMC (9 nMoles in 25 pl of assay buffer) was added to the
assay solutions and hydrolysis was followed spectrophotometrically at (A 460 nm) for 5
minutes. Apparent inhibition constants (K;) were calculated from the enzyme progress
curves using standard mathematical models.

EXAMPLE 26
Cathepsin B Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSQ) and then diluted into assay buffer (40 uL, comprising: N.N-
bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BES), 50 mM (pH 6);
polyoxyethylenesorbitan monolaurate, 0.05%; and dithiothreitol (DTT), 2.5 mM). Human
cathepsin B (0.025 pMoles in 25 uL of assay buffer) was added to the dilutions. The assay
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30
minutes at ambient temperature. Z-FR-AMC (20 nMoles in 25 pL of assay buffer) was
added to the assay solutions and hydrolysis was followed spectrophotometrically at (A 460
nm) for 5 minutes. Apparent inhibition constants (K;) were calculated from the enzyme
progress curves using standard mathematical models.
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EXAMPLE 27
Cathepsin K Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 uL, comprising: MES,
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin K (0.0906
pMoles in 25 pL of assay buffer) was added to the dilutions. The assay solutions were
mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient
temperature. Z-Phe-Arg-AMC (4 nMoles in 25 pL of assay buffer) was added to the assay
solutions and hydiolysis was followed spectrophotometrically at (A 460 nm) for 5 minutes.

Apparent inhibition constants (K;) were calculated from the enzyme progress curves using
standard mathematical models.

EXAMPLE 28
Cathepsin L Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES,
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles
in 25 pL of assay buffer) was added to the dilutions. The assay solutions were mixed for
5-10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient
temperature. Z-Phe-Arg-AMC (1 nMoles in 25 pL of assay buffer) was added to the assay
solutions and hydrolysis was followed spectrophotometrically at (A 460 nm) for 5 minutes.
Apparent inhibition constants (K;) were calculated from the enzyme progress curves using
standard mathematical models.

Compounds of the invention were tested according to the above-described assays
for protease inhibition and observed to exhibit selective cathepsin S inthibitory activity. For
example, the compounds of the invention were found to inhibit cathepsin S protease
activity at concentrations that are Jeast 50 fold less than those concentrations required to
produce an equiactive inhibition of cathepsin K protease activity. The apparent inhibition

-
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constants (K;) for compounds of the invention, against Cathepsin S.wueinﬂ.'nermgefrom
about 10"10M to about 107M.

EXAMPLE 29
Representative Pharmaceutical Formulations Containing 2 Compound of

Formulal

ORAL FORMULATION
Compound of Formula I 10-100 mg
Citric Acid Monohydrate 105 mg
Sodium Hydroxide 18 mg
Flavoring
Water q.s. to 100 mL
INTRAVENOUS FORMULATION
Compound of Formula I 0.1-10mg
Dextrose Monohydrate q.s. to make isotonic
Citric Acid Monohydrate 1.05 mg
Sodium Hydroxide 0.18mg
Water for Injection q.s. to 1.0 mL
TABLET FORMULATION
Compound of Formula I 1%
Microcrystalline Cellulose 3%
Stearic Acid 25%

Colloidal Silica 1%.
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WE CLAIM:

1. A compound of Formula (I):

wheremn:

X! and X2 are both methylene or X1 is ethylene and X2 is methylene or a bond;

R3 is -CR5=CHRS, -CR5(CRS3); , -CR7=NRS, or (C3.12)cycloalkyl, wherein RS
and RS are independently hydrogen or (Cy.4)alkyl or R> and RS together with the atoms
to which RS and RS are attached form (C3.12)cycloalkyl, hetero(C3-12)cycloalkyl,
(Cg-12)ary), hetero(Cs.12)aryl, (Co.12)bicycloaryl or hetero(Cg 1 2)bicycloaryl and R7 and
R8 together with the atoms to which R7 and R8 are attached form hetero(C3.12)cycloalkyl,
hetero(Cs.12)aryl or hetero(Cg.12)bicycloaryl, wherein R3 optionally is substituted by
to § radicals independently selected from a group consisting of (Cj.4)alkyl, cyano, halo,
halo-substituted (C1.4)alkyl, nitro, -X4NRIR?, -X40R9, - X4SR9, -X4C(O)NRR9,
-X4C(0)ORY, -X4S(O)R!10, -X4S(0),R 10 and -X4C(O)R 10, wherein X4 is a bond or
(C12)alkylene, R9 at each occumrence independently is hydrogen, (Cy-3)alkyl or
halo-substituted (Cj.3)alkyl and R10 i5 (Cj.3)alkyl or halo-substituted (Cj.3)alkyl; and

R4is -C(O)X3R!1 or -S(O)ZXSRI 1, wherein X5 is a bond, -0- or -NRI12-,

Y



10

15

20

25

WO 03042197 PCT/US02/363%6
98

wherein R12 is hydrogen or (Cy.gJalkyl, and R1! is (i) (C1.g)alkyl optionally subtituted
by -OR13, -SR13, -S(O)R!3, -S(O)2R13, -C(O)R13, _C(0)0R13. -C(O)NRI3R14,
-NRI3RM, -NRM'C(O)RB, -NR“C(O)ORB,-NR“C(O)NRBRM or
-NRI4CONRI4NRI3R14,  wherein RI3 s (C3.j2)cycloalkylCo-3)alkyl,
hetero(Cs.12)cycloalkyl(Co.3)alkyl, (C6-12)aryl(Co-3)alkyl, hetero(Cs.2)aryl(Co-3)alkyl,
(Cs-12)bicycloaryl(Co.3)alkyl or hetero(Cg-12)bicycloaryl(Co 3)alkyl and R14 at each
occurrence independently is hydrogen or (Cj-galkyl, or (i) (C3-12)cycloalkyl(Co-3)alkyl,
hetero(Cs. 1 2)cycloalkyl(Co-3)alkyl, (C6-12)aryl(Co-3)alkyl, hetero(Cs.1 2)ary(Co-3)alkyl,
(C12)bicycloaryl(Co3)alkyl or  hetero(Cg. 2)bicycloary(Coa)elkyl or (i)
(C3.6)cycloalkyl(Co-3)alkyl, hetero(Cs. g)cycloalkyl(Co.3)alkyl, phenyl(Cg3)alkyl or
hetero(Cs.6)aryl(Co-3)alkyl substituted by -XSOR1S, -X6SRIS, -X65(0)R15,
-xﬁs(o)znls' - XGC(O)RI 5, -X6C(0)0R15, -X6C(O)NR15R16, -XSNR15RIS,
-X6NR16C(O)R15, -X6NR16C(O)OR ]S, -XSNR16C(O)NR15R16,
-XOSNR16C(0)OR16, -XSNR16C(NRIS)NR15R 16, wherein X6 is a bond or methylene,
R15 is (C3.6)cycloaliy}(Co 3)alkyl, hetero(Cs.g)cyeloalkyl(Co 3)alkoy, pheayl(Co 3)alkyl
or hetero(Cs.g)aryl(Co 3)alkyl and R16 is hydrogen or (C1.g)alkyl; wherein R4 optionally
further cont.a.ins 1 to 5 substituents which when occurring within an alicyclic or aromatic
ring system are radicals independently sclected from a group consisting of (Cj.g)alkyl,
(C)g)alkylidene, cyano, halo, nitro, halo-substituted (Cp.3)alkyl, -XSNR17R17,
-XSNR17C(O)OR17, -XSNRI7C(O)NRI7R17, -XSNRITC(NR!7)NRITR17,
-X60R17, -Xx6SR17, -X6C(O)OR!7, -XSC(O)NR17R17, -X6S(O)NR17R17,
_xﬁp(o)(QRIS)ORI'?. -XGOP(O)(ORIS)OR”, -X6NR17C(O)R18, -x6s(0)RlS.
-X65(0y2R18 and -X6C(O)R18 and when occurring within an aliphatic moiety are
radicals independently selected from a group consisting of cyano, halo, nitro, -NR17R17,
-NR17C(0)OR17, -NRIC(O)NRITR17, -NR17CNR17)NRI7R17, OR17, -SR17,
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-C(O)OR17,  -C(O)NRI7R17 -S(0);NR17R17, -P(OXOR17)0R17,
-OP(OXOR!YOR17, -NRI7C(O)R18, -S(O)R18, -S(0);R18 and -C(O)R18, wherein
X6 is a bond or (Cj.g)alkylene, R17 at each occumrence independently is hydrogen,
(C1.6)alkyl or halo-substituted (Cj.3)alkyl and R18 is (C.6)alkyl or halo-substituted
(C1-3)alkyl;

R20 is selected from the group comsisting of hydrogen, (Cp.gelkyl,
(C3-12)cycloalkyl(Cg s)alkyl, hetero(Cs.1 2)cycloalkyl(Co-6alkyl, (Cs-12)aryl(Co-g)alkyl
or hetero(Cs.]2)aryl(Co6)alkyl;

R23 is selected from hydrogen, (C}.4)alkyl, alkoxy(Cj.3)alkyl, halo(C;.3)alkyl,
(C3-12)cycloalkyl(Co.glalkyl, hetero(Cs.12)cycloalkyl(Co.g)alkyl, (Ce-12)aryi(Co g)alkyl
and hetero(Cs.12)eryl(Co.g)alkyl optionally substituted with amino, -NHC(O)R15 or -R13
wherein R15 is as described above; and

R24 i selected from hydrogen or (C}.6)alkyl; or

R23 and R24 taken together with the carbon atom to which both R23 and R24
are attached form (C3.g)cycloalkylene or (C3.g)heterocycloalkylene;

X3 is selected from group (a), (b) or (¢);

§ﬁf:>-a? ;ﬁrx§_mp ‘§E’§>_ﬂv

N~ N—y ~N
() (b) (©)
wherein X is O and Y is N;

R25 is selected from hydrogen, (C).g)alkyl, (C3.12)cycloalkyi(Cp.g)atkyl,
hetero(C3-12)ycloalkyl(Co.g)alkyl, (Ce-12)aryi(Co6)alkyl, hetero(Cs.13)ary(Co.ghalkyl,
-X4NHR 13, -X48(0);R26 or -X4C(O)R1’NR17C(O)R17 wherein R15, R17 and X4

are as described above;
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R26 is selected from the group comsisting of hydrogen, (Cj.g)alkyl,
(C3-12)cycloalkyl(Cp-galkyl, hetero(Cs.12)cycloalkyl(Co-g)alkyl, (Ce-12)aryl(Co-clalkyl,
hetero(Cs.1 2)aryl(Co-g)alkyl, (Cg.12)bicycloaryl(Cp-3)alkyl and
hetero(Cg.12)-bicycloaryl(Co-3)elkyl;
wherein R25 opticnally further contains 1 to 5 substituents which when
occurting within an alicyclic or aromatic ring system are radicals independently selected
from a group consisting of (Cj.glalkyl, (Cjg)alkylidene, cyano, halo, nitro,
halo-substituted (C1-3)alkyl, -X6NR17R17, -X6NR17C(O)OR17,
-X6NR1 Tc(O)NR17R17, -XO6NR! TcNRIT)NRITRIT, - X60Rr17, - XSC(O)R17,
-X60R15, -X6sR17, -XSC(O)OR!7, -XSC(O)NRI7R!7, -XSS(O);NRI7R17,
-X6P(O)NORBYOR17, -X6OP(OXORBYOR1?, -XSNRI7C(O)R!8, -X6S(O)RIS,
-X6S(0)2R18 and -X6C(O)R18 and when occurring within an sliphatic moiety are
radicals independently selected from a group consisting of cyano, halo, nitro, -NR17R17,
-NRI7C(0)OR!7, -NRI7C(O)NR17R17, -NRI7C(NR17)NR17R17, -OR17, -SR17,
-C(O)OR17, ~-C(O)NR17R17, -S(O)zNRI R17, - p(o)(onl T)QR] 7
-OP(O)(OR17)OR17, -NR17C(O)R18, -S(O)R18, -5(0),R 18 and -C(O)R!8, wherein
R15, R17, R18 and X6 are as described above; or
a detivative of said compound selected from the group consisting of N-oxide
derivatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers
of said compound, or a pharmaceutically acceptable salt or solvate of said compound or

said derivative.

2, A compound of claim 1 wherein:

X1 and X2 are both methylene or X! is ethylene and X2 is a bond;

R3 is -CR5=CHRS, -CR5(CR63),, - CR7=NR8, or (C3 1)cycloalkyl, wherein RS
and RS are independently hydrogen or (C1-4)alkyl or RS and RS together with the atoms

to which RS and RS are attached form (C3-12)cycloalkyl, (Cg.; 2)ary), hetero(Cs. 2)aryl
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or (Co.12)bicycloaryl and R7 and R8 together with the atoms to which R7 and R8 are
attached form hetero(Cs_19)aryl;

wherein within R3 any cycloalkyl, aryl, heteroaryl or bicycloaryl group may be
substituted with 1 to 5 radicals independently selected from a group consisting of

(C1.4)alkyl, cyeno, halo, halo-substituted (C1.4)alkyl, - X4OR? and -X4C(O)ORS, wherein
X4 is a bond or (Cy.2)alkylene and R? st each occurrence independently is (C1.3)alkyl and
halo-substituted (Cj.3)alkyl;

R4 is -C(O)X5R11 or -S(0)pX5R11, wherein X5 is a bond, -O- or -NR12-,
wherein R12 is hydrogen or (Ci.g)alkyl, and R1l is (i) (Cig)alkyl or (ii)
hetero(Cs. 1 2)cycloalkyl(Co-3)alkyl, (Cg.12)ary}(Co-3)alkyl, hetero(Cs.12)aryl(Cop 3)alkyl,
(Cg.12)bicycloaryl(Cp.3)alkyl or hetero(Cg.12)bicycloaryl(Co.3)alkyl or (i)
hetero(Cs.g)cycloalkyCp-3)alkyl or phenyl(Cp.3)alkyl substituted by -XSORIS,
-X6C(O)R15 or -X6NRI6C(O)OR16, wherein X0 is a bond or methylene, R15 is
phenyl(Cp 3)alkyl or hetero(Cs.g)aryl(Cp.3)alkyl and R16 is hydrogen or (C1.galkyl;

wherein within R4 any alicyclic .or aromatic ring system may be substituted with
1 to § radicals independently selected from & group consisting of (C.g)alkyl, halo,

-X6NR17R17, -X60R17, -X6C(0)ORI7, -XSNC(O)R16 and -X6C(O)R18, wherein
R17 at each occurrence independently is hydrogen, (Cj.)alkyl or halo-substituted
(C1-3)alky] and R18 is (C1.g)alkyl or halo-substituted (C1.3)alkyl;

R20 is bydrogen or(C1.6)alkyl;

R23 ig (C1.6)alkyl or (Cg-12)aryl(Co.g)alkyl;

R24 is hydrogen or (C}.6)alloy;

X3is 3\1, , ;ﬁ,y or & v wherein X is O,
R® | D—r?
L}‘ D Ve

Y is N and R25 is selected from hydrogen, halo(Cj3)alkyl, (Ci.6)alkyl,
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(C3-12)cycloalkyl(Co.gJalkyl, (Cg-12)aryl(Cog)alkyl or hetero(Cs.)3)aryl(Co.glalkyl,
wherein within R23 any alicyclic or arornatic ring system may be substituted with 1 to 5
radicals independently selected from (C).g)alkyl and halo-substituted (Cq.3)alkyl; or

a derivative of said compound selected from the group comprising N-oxide
derivatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers
of said compound; or a pharmaceutically acceptable salt or solvate of said compound or
said derivative.
3. A compound of claim 2 wherein R3 is sclected from the group consisting of phenyl,
pyridin-2-yl, pynidin-3-yl, pyridin-4-y}, vinyl, 2-difluoromethoxyphenyl, 1-oxy-pyridin-2-
yl, 4-methoxyphenyl, 4-methylphenyl, 2-methylphenyl,  4-chlorophenyl,
3,5-dimethylphenyl, 4-trifluoromethylphenyl, 4-trifluoromethoxyphenyl, 2-bromophenyl,
naphthalen-2-yl,  3,4-dichlorophenryl, 3-methylphenyl, 3-triflucromethylphenyi,
3-trifluvoromethoxyphenyl, 2,3,4,5,6-pentafluoro-phenyl, 2-fluorophenyl, 2-chlorophenyl,
2-cyano-phenyl,  2-trifluoromethylphenyl, 4-fers-butyl-phenyl, 3-chlorophenyl,
4-bromophenyl, 2-fluoro-3-chloro-phenyl, 2-fluoro-3-methyl-phenyl, 3-fluorophenyl, 2,5-
difluorophenyl, 3-bromophenyl, 2,5-dichlorophenyl, 2,6-diflucrophenyl, 3-cyano-phenyl,
4-cymo-phenyl, 2-triflucromethoxyphenyl, 2,3-diflucrophenyl], biphenyl, 2-bromo-5-
fluoro-phenyl, 4-fluorophenyl, 3,4-diflucrophenyl, 2,4-difluorophenyl,
2,4 6-trifluoropheny]l,  2,4,5-triflucrophenyl,  2,3,4-trifluorophenyl,  2-chloro-5-

trifluvoromethylphenyl, 2,4-bis-trifluoromethylphenyl, 2,5,6-trifluorophenyl, 2-fluoro-3-

triflucromethyiphenyl, 2-flucro-4-trifluoromethyiphenyl, 2-fluoro-5-trifluoromethylphenyl,
2,3,5-trifluorophenyl, 2-fluoro-5-triflnoromethylphenyl, 5-fluoro-2-trifluoromethyiphenyi,
4-fluoro-3-trifluoromethylphenyl, 2-methoxyphenyl, 3,5-bis-triflucromethylphenyl,
4-diflucromethoxyphenyl, 3-difluoromethoxyphenyl, 2,6-dichlorophenyl, 4-carboxyphenyl,
cyclohexyl, cyclopropyl, isopropyl, thiophen-2-yl, 5-chloro-thiophen-2-yl and
3,5-dimethyl-isoxazol-4-yl; or

a derivative of said compound selected from the group consisting of N-oxide
derivatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers
of said compound; or a pharmaceutically acceptable salt or solvate of said compound or
said derivative.
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4. A compownd of claim 3 wherein R4 is benzoyl, morpholine-4-carbonyl, acetyl,
furan-3-carbonyl, 2-methoxy-benzoyl, 3-methoxy-benzoyl, naphthalene-2-carbonyl,
benzo[1,3]dioxole-5-carbonyl, 3-pyridin-3-yl-acryloy], benzofuran-2-carbonyl, furan-2-
carbony), fert-butoxy-carbonyl, biphenyl-4-carbonyl, quinoline-2-carbonyl, quinoline-3-
carbonyl, 3-acetyl-benzoyl, 4-phenoxy-benzoyl, 3-hydroxy-benzoyl, 4-hydroxy-benzoyl,
pyridine-3-carbonyl, 3-(tert-butoxycarbonylamino-methyl)-benzoyl, 4-carbonyl-piperazine-
1-carboxylic acid tert-butyl ester, 4-carbonyl-piperazine-1-carboxylic acid ethyi ester,
4-(furan-2-carbonyl)-piperazine-1-carbonyl, pyridine-4-carbonyl, 1-oxy-pyridine-4-
carbonyl, 1-oxy-pyridine-3-carbonyl, thiophene-2-carbonyl, thiophene-3-carbonyl,
4-benzoyl-benzoyl, 5-methyl-thiophene-2-carbonyl, 3-chloro-thiophene-2-carbony),
3-bromo-thiophene-2-carbonyl, 4-chloro-benzoyl,  3-flouro-4-methoxy-benzoyl,
4-methoxy-benzoyl, 4-triflouromethoxy-benzoyl, 3,4-diflouro-benzoyl, 4-fluoro-benzoyl,
3,4-dimethoxy-benzoyl, 3-methyl-benzoyl, 4-bromo-benzoy), 4-triflouromethyl-benzoyl,
3-benzoyl-benzoyl, cyclopentane-carbonyl, benzo[b]thiophene-2-carbonyl, 3-chloro-
benzo[b]thiophene-2-carbonyl, benzenesulfonyl, naphthalene-2-sulfonyl, 5-methyl-
thiophene-2-sulfonyl, thiophene-2-sulfonyl, formamyl-methyl ester, 4-methyl-pentanoyl,
formamyl-isobutyl ester, formamyl-monoallyl ester, formamyl-isopropyl ester,
N N-dimethyl-formamyl, N-isopropyl-formamyl, N-pyridin-4-yl-forrmamyl, N-pyridin-3-yl-
formamyl, 3-phenyl-acryloyl, 1H-indole-5-carbonyl, pyridine-2-carbonyl, pyrazine-2-
carbonyl, 3-hydroxy-pyridine-2-carbonyl, 2-amino-pyridine-3-carbonyl, 2-hydroxy-
pyridine-3-carbonyl, 6-amino-pyridine-3-carbonyl, 6-hydroxy-pyridine-3-carbonyl,
pyridazine-4-carbonyl, 3-phenoxy-benzoyi and 1-oxo-1,3-dihydro-isoindole-2-carbonyl;
or

a derivative of said compound sclected from the group consisting of N-oxide
denvatives, prodrg derivatives, protected derivatives, isomers, and mixtures of isomers
of said compound; or a pharmaceutically acceptable salt or solvate of said compound or
said derivative.

5. A compound of claim 4 wherein R25 jg tert-butyl, cyclopropyl, ethyl, phenyl,
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pyrazinyl, pyridazinyl, pyridinyl, thienyl or trifluoromethyl; or

a derivative of said compound selected from the group consisting of N-oxide
derivatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers
of said compound; or a pharmaceutically acceptable salt or solvate of said compound or
said derivative.

6. A compound of claim 2, wherein R3 is -CR3=CHR® wherein RS and RS together
with the atoms to which RS and RS are attached form (Cg.12)ary}, optionally substituted
by 1 to 5 radicals independently selected from a group consisting of (C}.4)alkyl, cyano,
halo, halo-substituted (C).4)alkyl, -X4OR? and -X4C(O)OR9, wherein X4 is 2 bond or
(C1.2)alkylene, R? at each occurrence independently is (Cj.3)alkyl or halo-substituted
(C1-3)alkyl.

7. A compound of claim 6 wherein R3 is phenyl or 2-difluoromethoxyphenyl.

8. A compound of claim 2 wherein R3 is -CR3(CR63), wherein R is hydrogen and
RS iz (C}.4)alkyl.

9. A compound of claim 8 wherein R3 is -CH(CH3),.
10. A compound of claim 2 wherein R3 is (C3.12)cycloalkyl.

11. A compound of claim 10 wherein R3 is cyclopropyl.

12. A compound of claim 5, wherein X3 is 3\1,

X
NI___Y/>_R”
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13. A compound of claim 5, wherein X’ is g/y
| \>—R”
N

~X
14 A und of claim 5, wherein X3 is
compo )&FY .
Vs

15.  The compound of claim 2 wherein R4 is -C(O)X R!1 wherein X3 is a bond and
R11 is hetero(Cs.12)cycloalkyl(Cp.3)alkyL '

16.  The compound of claim 15 wherein R4 is -¢ (0) —N o)
' _/

17.  The compound of claim 2 wherein R20 is hydrogen, R23 is (Cj_g)alkyl, R4 is

hydrogen, R25 is tert-butyl, cyclopropyl, ethyl, phenyl, pyridin-3-yl, pyridin-4-yl, thien-3-
yl or trifluoromethyl.

18.  The compound of claim 1 selected from the group consisting of:
morpholine-4-carboxylic acid {2-(2-diflucromethoxy-phenylmethanesulfonyl)-1-{1,1-
dimethyl-2-oxo0-2-(5-pyridin-3-yi-[1,3,4]oxadiazol-2-yl)-cthylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-{1-(5-phenyl-
[1,3,4]oxadiazole-2-carbonyl)-pentylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid {2-(2-diflucoromethoxy-phenyimethanesulfonyl)-1-[1-(5-
pyridin-3-yl-[1,3,4)oxadiazole-2-carbonyl)-pentylcarbamoyl]-ethyl} -emide;
morpholine-4-carboxylic acid [1-[1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
morpholine-4-carboxylic acid {2-(2-methyl-propane-1-suifonyl)-1-[ 1-(3-thiophen-2-yl-
1,2,4-oxadiazole-5-carbonyl)-propyicarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid [1-{1-(3-tert-butyl-1,2,4-oxadiazole-5-carbonyl)-
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propylcarbamoyl]-2-(2-methyl-propane- 1-sulfonyl)-cthyl]-amide;
morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-[1-(5-phenyl-1,2,4-
oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl} -amide;

morpholine-4-carboxylic acid {(R)-2-cyclopropylmethanesulfonyl-1-[(S)-1-(5-
trifluoromethyl-1,2,4-oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid [{1-[(1-(5-ethyl-1,2,4-0xadiazole-3-carbomyl)-
propylcarbamoyl}-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
{(R)-2-(2-methyl-propane-1-sulfonyl)-1-[(S)-1-(5-thiophen-3-yl-1,2,4-oxadiazole-3-
carbonyl)-propylcarbamoyi]-ethyl} -amide;

morpholine-4-carboxylic acid {(R)-1-[(S)-1-(3-tert-butyl-1,2,4-oxadiazole-S-carbonyl)-
propylcarbamoyl]-2-cyclopropyimethanesulfonyl-ethyl } -amide;
morpholine-4-carboxylic acid {(R)-2-(2-methyl-propane-1-sulfony?)-1-[(S)-1-(5-
trifluoromethyl-1,2,4-oxadiazole-3-carbonyl)-propylcarbamoyt]-ethyl} -amide;
morpholine-4-carboxylic acid {(R)-1-[(S)-1-(5-tert-butyl-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl } -amide;

morpholine-4-carboxylic acid {(R)-1-[(S)-1-(5-tert-butyl-1,2,4-0xadiazole-3-carbony])-
propylcarbamoyl]}-2-phenylmethanesulfonyl-ethyi} -amide;

morpholine-4-carboxylic acid (2-cyclopropylmethanesulfonyl-1-{1-(3-cyclopropyl-
1,2,4-oxadiazole-5-carbonyl)-propylcarbamoyi]-ethyl} -amide;
morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-[1-(3-ethyl-1,2,4-
oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide;

morpholine-4-carboxylic acid {2-cyclopropyimethanesulfonyl-1-[1-(3-phenyl-1,2.4-
oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl}-amide;

morpholine-4-carboxylic acid {2-(2-methyl-propane-1-sulfonyl)-1-[1-(3-phenyi-1,2,4-
oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide;

morpholine-4-carboxylic acid [1-[1-(3-ethyl-1,2 4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-2-(2-methyl-propane-1-sulfonyl)-ethyl}-amide;
morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-[1-(3-phenyl-
[1,2,4)oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid {1-{1-(3-ethyl-[1,2,4]oxadiazole-5-carbonyl)-
propyicarbamoyl}-2-phenylmethanesulfonyi-ethyl} -amide;
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morpholine-4-carboxylic acid {1-[1-(5-ethyl-[1,3,4]oxadiazole-2-carbonyl)-
propylcarbamoyl}-2-phenylmethanesulfonyl-ethyl} -amide;

morpholine-4-carboxylic acid {1-[1-(5-tert-butyl-[1,3,4]oxadiazole-2-carbonyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-cthyl} -amide; and
morpholine-4-carboxylic acid {2-(2-difluoromethoxy-phenylmethanesulfonyl)-1-{1,1-
dimethyl-2-0xo0-2-(5-pyridin-3-yl-[1,3,4]oxadiazol-2-yl)-ethylcarbamoyl]-ethyl} -amide.

19. A denvative selected from the group consisting of N-oxide derivatives, prodrug
derivatives, protected derivatives, isomers, and mixtures of isomers, of a compound of
claim 18; or a pharmaceutically acceptable sait or solvate of a compound of claim 18 or

said derivative.

20. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of Claim 1 in combination with a pharmaceutically acceptable excipient.

21. A method for treating a disease in an animal in which inhibition of Cathepsin S can
prevent, inhibit or ameliorate the pathology and/or symptomology of the disease, which
method comprises administering to the animal a therapeutically effective amount of
compound of Claim 1 or a N-oxide derivative or individual isomer or mixture of isomers
thereof, or a pharmaceutically acceptable salt or solvate of such compounds and the
N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers and

mixtures of isomers thereof.

22. A method of manufacturing a pharmacentical composition using a compound of
Claim 1 for treating a disease in an animal in which Cathepsin S activity contributes to the
pathology and/or symptomology of the disease.

23. A process for preparing a compound of claim 1 by:
(A) reacting a compound of Formula (TI):
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and then oxidizing said p-hydroxy amide to afford a compound of claim 1; or
10 (B) reacting a compound of Formula (II) with a compound of the formula (VI):
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15 to afford a B-hydroxy amide (VIII):
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(Vi)
and then oxidizing said B-hydroxy amide to afford a compound of claim 1; or
(C) reacting a compound of Formula (II) with a compound of the formula (VII):

T
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rR® R* x-.,.%

5
(Vi)
to afford a B-hydroxy amide (IX):
R
(0),S
. X! ?"’ OH
Ny N)(I\(/Y>—-R”
H o R® R* x.._lé
10 (DX)

and then oxidizing said B-hydroxy amide to afford a compound of claim 1;
wherein X, Y, X1, X2, R3, R4, R20, R23, R24 and R25 are the same as in Formula
(I) defined in claim 1.
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NUEVOS COMPUESTOS Y COMPOBICIONES COMO INHIPIDORES
DE CATEPBINA 8

LA INVENCIGN

Esta solicitud pe basa en y reivindica la prioridad
de la Solicitud Provisional de EE.UU. N° 60/332.605 pre-
sentada el 14 de Noviembre de 2001, que se incorpora aqui
mediante referencia.

Esta Bolicitud se refiere a compuestos y composicio-
nes para tratar enfermedades asociadas con la actividad
de proteasas cistelnicas, particularmente enfermedades
asociadas con la actividad de catepsina S.

DESCRIPCION pE LA ESPECIALIDAD

Las proteasas cipteinicas representan una clase de
peptidasas caracterizadas por la presencia de un residuo
de cisteina en el sitio catalitico de la enzima. Las pro-
teasas cisteinicas estdn asociadas con la degradacién y
el procesamiento normal de proteinas. Sin embargo, la ac-
tividad aberrante de las proteasas cisteinicas, por ejem-
plo, como resultado de una expresién incrementada o una
activacién aumentada, puede tener consecuencias patoldgi-
cas. A este respecto, ciertas proteasas cisteinicas estén
asociadas con un nimero de estados de enfermedad, inclu-
vyendo la artritis, la distrofia muscular, la inflamaci6n,
la invagién tumoral, la glomerulonefritis, la malaria, la
enfermedad periodontal, la leucodistrofia metacromitica y
otros. Un incremento en la actividad de catepeina S con-
tribuye a la patologia y/o la sintomatologia de un nimero
de enfermedades. De acuerdo con esto, las moléculas que
inhiben la actividad de la proteasa catepsina S son Gti--
leas como agentes terapéuticos en el tratamiento de tales
enfermedades.
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SUMARIO DE LA INVENCION
Esta solicitud se refiere a compuestos de FSrmula
(I):

xIRl
S0,

e

®

en la que:

X' y X* pon ambos metileno o X! es etileno y X? es
metileno o un enlace;

R’ es -CR’=CHR®, -CR®*(CR®%),, -CR'=NR® o cicloalqui-
1lo(C3-12), en donde R° y R® son independientemente hidrége-
no o alquilo(C;..), o R* y R® junto con loe 4tomos a los
que R° y R® estén unidos forman cicloalquilo{Ci.1z), hete-
ro-cicloalquilo(Cs.1a), arilo(Ce.12), hetero-arilo(Cs.ia),
bicicloarilo(Cs-12) © hetero-bicicloarilo(Ce-12) Yy R’ y R®
junto con los &tomos a los que R’ y R? estéin unidos forman
hetero-cicloalquilo(Ci-;2), hetero-arilo(Cs.12) © hetero-
bicicloarilo(Cs.12), en donde R? opcionalmente estad susti-
tuido por 1 a 5 radicales seleccionados independientemen-
te de un grupo que consiste en alquilo(C,.4)}, ciano, halo,
alquilo(C,.4) sustituido por halo, nitro, -
X‘NR°R®, -X'OR?, -X*'sr®?, -x*C(O)NR’R’, -X*C(O)OR®, -X*s(O)R'?,
-X*s(0)aR™ y -X'C¢(0)R', en donde X* es un enlace o alqui-
leno(C;-z), R? en cada presencia es independientemente
hidr6geno, alquilo(C;.;) o alquilo(C;.;) sustituido por
halo y R es alquilo(C;3;) o alquilo(C;.;) sustituido por

halo; y
R'* es -C{0)X°RY o -S(0):X°R'!, en donde X° es un enla-
ce, -0- o -NR*¥-, en donde R es hidrégeno o alquilo(C;.

¢), ¥ R*' es (i) alquilo(C;¢) opcionalmente sustituido por
-OR*?, -sR™, -S(O)R*¥, -sS(0),R'?, -C(O)RY™, -C(O)OR™,

C (O) NRYR™, -NRMRM, -NRC (0) R*?, -NRC (0) OR3, -
NR*C (O)NR*R** o -NR™C(NR™)NR™R'™, en donde R es ci-
cloalquil (C3-12) =alquilo (Cq-3) , hetero-cicloalquil (Cs-12) -
alquilo(Cy.3), aril (Ce.12)-alquilo(Co-3), hetero-aril (Cs.ia)-
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alquilo(Cg.3), bicicloaril (Cy-12) -alquilo(Co-3) © hetero-
bicicloaril (Cs-12) ~alquilo(Cy.3) y R en cada presencia es
independientemente hidrégeno o alquilo{C;.¢}, o (ii) ci-
cloalquil (Ci.13) -alquilo (Cq-3) , hetero-cicloalquil (Cs-13) -
alquilo(Ce.3), aril (C¢-1z) -alquilo(Ce.3), hetero-aril (Cs.;a)-
alquilo(Co.3), bicicloaril (Cy.12)-alquilo(Cs.3) o© hetero-
bicicloaril (Cs-13) ~alquilo(Ce-3) © (iii) cicloalquil (Cj-¢)-
alquilo(Cy.3), hetero-cicloalquil (Cs-¢)-alquilo(Cp-3), fe-
nil-alquilo{Cs-3) o hetero-aril (Cs¢)-alquilo(Cy3) susti-

tuido por -X%0R'S, -X%srS, -X®s(O)R?®, -X°S(O)sR*S, -
X5C(O)R, -X5C(0)OR'S, -XSc (O)NRY5R1€,  _XSNRSRYS, -
XSNRSC (O)R®, -X*NR®C(0)ORY®, -XNR16C (O) NRYPR?®,

XSNR'SC (O) OR'®, -X°NR!®C (NR!®)NR*R'®, en donde X®* es un enla-
ce o metileno,

RS es cicloalquil (Ci-¢) -alquilo(Co-3), hetero-
cicloalquil (Cs-g) ~alquilo(Cp-3) , fenil-alquilo(Cy.3) o hete-
ro-aril {Cs.¢) -alquilo(Cyp.3) y R'® es hidrégeno o alquilo(C;-
¢); en donde R* contiene ademis opcionalmente 1 a 5 susti-
tuyentes que cuando estén presentes dentro de un sistema
anular aliciclico o aromitico son radicales seleccionados
independientemente de un grupo que consiste en alquilo(C;.
¢), alquilideno{C,¢), ciano, halo, nitro, alquilo(C;.j)
sustituide por halo, -XSNRY'R!7, -X*NR'’C (0) OR??,
x‘NR].Tc (0) N-R:I.TR:I.'I s _xGN-Rl'FC (N-R:LT) N-R:I.TR:I.T ,
x‘orR'?, -X°sRY, -X°C(0)ORY, -X°C(O)NR'R'’, -X%S(O).NR'RY’,
Xfp (0) (OR*®)OR'?, -X°0P(0) (OR'*)OR'?, -
X*NRYC(O)R*®, -X°S(O)R'®, -X®S{0O);R™ y X°C(O)R'® y cuando
estén presentes dentro de un resto alifatico son radica-

les seleccionados independientemente del grupo que con-

siste en ciano, halo, nitro, -NRYR'", -NR''C(O)OR'", -
NR'C (0) NR:I.TR:I.T' -NR"C (NR:I.T)NRJ.TRI.'?' _ORI'I" _SR:I.?'
-C{0)OR'?, -C(O)NR''R'?, -8 (0) JNRYRY?,

P(0) (OR*")ORY, -0OP{0) (OR*’)OR'?, -NR''C(0)R¥, -S(0) RS,

-§(0)zR® y -C(O)R®, en donde X* es un enlace o alquile-
no(Ci¢), R en cada presencia es independientemente hi-
drégeno, alquilo(C,¢) © alquilo(Ci-3) sustituido por halo
y R*® es alquilo(Ci¢) o alquilo(Ci.;) sustituido por halo;

R¥® ge selecciona del grupo que consiste en hidrége-
no, alquilo(C;), cicloalquil (Ca.12)-alquilo(Cy.¢). hetero-
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cicloalquil (Cs-13) -alquilo(Cp-¢}, aril {Cs.12)-algquilo(Cpg) o
hetero-aril (Cs.1z2) -alquilo (Co_s) ;

R* pe Belecciona de hidrdgeno, alquilo({C;.¢), alcoxi-
alquilo(C;-3), halo-alquilo{Ci-3), cicloalquil (Ci-13) -
alquilo(Co.¢) , hetero-cicloalquil (Cs-12) -alquilo{Co-¢) ,
aril (Cs.13) -alquilo(Ce¢) y hetero-aril(Cs.1z)-alquilo (Co.¢)
opcionalmente sustituido con amino, -NHC(O)R™ o -R!® en
donde R es como se describe anteriormente; y

R?* ge selecciona de hidrégeno o alquilo(C,¢); ©

R? y R* tomados junto con el &tomo de carbono al
que tanto R*® como R¥* est&n unidos forman cicloalquile-
no({Cs-s) o heterocicloalquileno(Cjy.a);

X' se selecciona del grupo (a), (b) o (C);

T D O

(®) ' @) (©)

en donde X es O e Y es N;

R*® pe pelecciona de hidrégeno, alquilo(C;.¢), ci-
cloalquil (C3_12) -alquilo (Ce-¢) , hetero-cicloalquil (Cs.13) -
alquilo(Ce-¢), aril (C¢.13) -alquilo{Ce-¢), hetero-aril (Cs.;a) -
alquilo(Cp.¢), -X*NHR'®, -X*s{0)iR?*® o -X‘C{0)R*NR!’C(O)R’
en donde R'®, R y X' son como se describen anteriormente;

R* se selecciona del grupo que consiste en hidrége-
no, alquilo(Ci-¢), cicloalquil (Ci-;32)-alquilo(Cg-¢), hetero-
cicloalquil (Cs-12) ~alquilo (Cp-¢) , aril (C¢.12) -alquilo(Cy-¢) .,
hetero-aril (Cs.12) ~alquilo(Cp-¢) , bicicloaril (Cg-1a) -
alquilo(Cp-.3) Yy hetexro-bicicloaril (Cg-1a) ~alquilo (Cp-a) ;

en la que R*® contiene ademis opcionalmente 1 a 5
sustituyentes que cuando estén presentes dentro de un
gaistema anular aliciclico o aromitico son radicales se-
leccionados independientemente de un grupo que consiste
en alquilo(C;.¢), alquilideno(C,¢), ciano, halo, nitro,
alquilo(C;-3) sustituido por halo, -X5NRY"RY’, -
x‘NR:I.Tc (o) ORIT' _x‘N-Rch (O) NR:I.'!Rl? , -
XSNRY'C (NRY7) NR“R“, —x‘on“, -xSc (O)R”, -x‘on“, —XGSR“,
-Xc(0)OR'?, -X®C(O)NR'7R!?, -X®5(0),NR'R'?, -Xx°P(O) (OR®)OR"’,
-X%0P (0) (OR")OR?, -X°NR'’C(O)R, -XxSs(O)R'®, -X°S(0),R'® vy
-XSC(O)R*® y cuando estéin presentes dentro de un resto
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alifatico son radicales seleccionados independientemente
de un grupo que consiste en ciano, halo, nitro, -NR!'’R!?,
_N-R:I.'l'c (0) OR:I.'J , _NRI.TC (0) NR:I.'I'R:I.T , _NR:I.TC (NR:I.T) NR:I.TR:I.T , _OR!.T , -
SR*7, -c{0)OoRrY?, -C(0O)NRYR??, -8 (0) 2NR'RY7, -
P (0) (OR')0OR"?, -oP(0) (OR'?)OR'?, -NR'’C(O)R®, -
S(O)R*®, -s(0).R'™® y -C(O)R'®, en donde R*®, R', R'® y X5 son
como se describen anteriormente.

Un segundo aspecto de la invencién es una composi-
cién farmacéutica que contiene un compuesto de F6rmula
(I) o sus derivados de N-6xido, is6meros individuales o
una mezcla de sus is6meros, o sus sales farmacéuticamente
aceptables, mezclados con uno o mis excipientes adecua-
dos.

Un tercer aspecto de la invencién es un método para
tratar una enfermedad en un animal en el que la inhibi-
cién de catepsina S puede prevenir, inhibir o mejorar la
patologfa y/o la sintomatologia de la enfermedad, método
que comprende administrar al animal una cantidad terapéu-
ticamente eficaz de compuesto de Férmula (I) o uno de sus
derivados de N-6xido, isb6meros individuales o mezclas de
isbmeros; o una de sus sales farmacéuticamente acepta-
bles.

Un cuarto aspecto de la invencién es el procedimien-
to para preparar compuestos de F6rmula (I) y sus deriva-
dos de N-6xido, derivados de prof@rmaco, derivados prote-
gidos, is6meros individuales y mezclas de isdémeros; y sus
sales farmacéuticamente aceptables.

DESCRIPCION DETALLADA DE LA INVENCION
Definiciones:

A no ser que se indigue otra cosa, los siguientes
términos usados en la memoria descriptiva y en las rei-
vindicaciones se definen para los propésitos de esta So-
licitud y tienen los siguientes significados.

"Aliciclico” significa un resto caracterizado por la
disposicién de los &tomos de carbono en estructuras anu-
lares nc aromiticas cerradas que tienen propiedades que
se asemejan ‘a las de los compuestos aliféticos y pueden
estar saturadas o parcialmente saturadas con dos © més
dobles o triples enlaces.
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“"Alif&tico” significa un resto caracterizado por una
disposicifn de cadena lineal o ramificada de los &atomos
de carbono constituyentes y puede estar saturado o par-
cialmente insaturado con dos o més dobles o triples enla-
ces. .

*Alcoxi” significa un grupo alquil-O- en el que el
grupo alquilo es como s8e describe aqui. Grupos alcoxi
ejemplares incluyen metoxi y etoxi.

*Alquilo” representado por sl mismo significa un ra-
dical alifftico lineal o ramificado, saturado o insatura-
do, que tiene el niGmero de &tomos de carbono indicado
(por ejemplo, alquilo(C;.¢) incluye metilo, etilo, propi-
lo, isopropilo, butilo, sec-butilo, isobutilo, terc-
butilo, wvinilo, alilo, 1-propenilo, isopropenile, 1-
butenilo, 2-butenilo, 3-butenilo, 2-metilalilo, etinilo,
l-propinilo, 2-propinilo y similares). El alquilo repre-
sentade junto con otro radical (por ejemplo, como en ari-
lalquilo) significa un radical divalente alif&tico lineal
o ramificado, saturado o insaturado, que tiene el niimero
de &tomos indicado o cuando no estén indicados &tomos
gignifica un enlace (por ejemplo, aril (Cg-10) ~alquilo(Ce-3)
incluye fenilo, bencilo, fenetilo, 1-feniletilo, 3-
fenilpropilo y similares).

*Alquileno”, a no ser que se indique otra coea, Big-
nifica un radical divalente alifdtico, lineal o ramifica-
do, saturado o insaturado, que tiene el nfimero de &tomos
de carbono indicado (por ejemplo, alquileno{C;.s) incluye
metileno (-CHa-), etileno (-CH,CH;-), trimetileno (-
CH;CH;CH;-), tetrametileno (-CHzCH;CHaCHz;-), 2-butenileno
(-CH;CH=CHCH3), 2-metiltetrametileno {-CHaCH (CH,)CH;CHa-),
pentametileno (-CHaCH,CH,CH2CHz-) y similares).

"Alquilideno” significa un radical divalente alifa-
tico, lineal o ramificado, saturado o insaturado, que
tiene el nlGmero de &tomos de carbono indicado (por ejem-
plo, alquilideno(C;.¢) incluye metilideno (=CH;), etilide-
no (=CHCH,) , isopropilideno (=C(CH;3)3) ., propilideno
(=CHCH3CH;) , alilideno {(=CH-CH=CHj;), y similares).

"Amino” significa el radical -NH;. A no ser que se
indique otra cosa, los compuestos de la invencién que
contienen restos amino incluyen sus derivados protegidos.
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Grupos protectores adecuados para restoe amino incluyen
acetilo, terc-butoxicarbonilo, benciloxicarbonilo y simi-
lares.

*Animal” incluye seres humanos, mamiferos no humanos
(por ejemplo, perros, gatos, conejos, vacas, caballos,
ovejas, cabras, cerdos, ciervos y similares) y no mamife-
ros (por ejemplo, aves y similares).

"Aromitico” significa un resto en el que los &tomos
constituyentes forman un sistema anular insaturado, todos
los &tomos en el sistema anular est&n hibridados sp® y el
nadmero total de electrones pi es igual a 4n+2.

"Arilo” significa una disposicién anular monociclica
o biciclica condensada que contiene el nimero total de
d&tomos de carbono de anillo indicado, en donde cada ani-
llo estd comprendido por 6 &tomos de carbono de anillo y
es aromitico o cuando est8 condensado con un segundo ani-
llo forma una disposicién anular aromitica. Por ejemplo,
arilo(Cg¢.10) opcionalmente sustituido, segin se usa en es-
ta Solicitud, incluye, pero no se limita a, bifenil-2-
ilo, 2-bromofenilo, 2-bromocarbonilfenilo, 2-bromo-5-
fluorofenilo, 4-terc-butilfenilo, 4-carbamcilfenilo, 4-
carboxi-2-nitrofenilo, 2-clorofenilo, 4-clorofenilo, 3-
clorocarbonilfenilo, 4-clorocarbonilfenilo, 2-cloro-4-
fluorofenilo, 2-cloro-6-fluorofenilo, 4-cloro-2-
nitrofenilo, 6-cloro-2-nitrofenilo, 2,6-dibromofenilo,
2,3-diclorofenilo, 2,5-diclorofenilo, 3,4-diclorofenilo,
2-difluorometoxifenilo, 3,5-dimetilfenilo, 2-
etoxicarbonilfenilo, 2-fluorofenilo, 2-yodofenilo, 4-
isopropilfenilo, 2-metoxifenilo, 4-metoxifenilo, 2-
metilfenilo, 3-metilfenilo, 4-metilfenilo, 5-metil-2-
nitrofenilo, 4-metilsulfonilfenilo, naft-2-ilo, 2-
nitrofenilo, 3-nitrofenilo, 4-nitrofenilo, 2,3,4,5,6-
pentafluorofenilo, fenilo, 2-trifluorometoxifenilo, 3-
trifluorometoxifenilo, 4-trifluorometoxifenilo, 2-
trifluorometilfenilo, 3-trifluorometilfenilo, 4-
trifluorometilfenilo, 2-trifluorometilsulfanilfenilo, 4-
trifluorometilsulfanilfenilo y similares. Arilo(Cg.19) oD-
cionalmente sustituido, seglGn Be usa en esta Solicitud,
incluye 3-acetilfenilo, 3-tert-
butoxicarbonilaminometilfenilo, bifenil-4-ilo, 3-
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hidroxifenilo, 4-hidroxifenilo, 3-metoxifenilo, naft-2-
ilo, 3-fenoxifenilo, fenilo, y similares.

“Bicicloarilo” significa un sgistema anular biciclico
que contiene el nimero de &tomos de carbono de anillo in-
dicado, en el que los anillos estdn conectados por un en-
lace sencillo o condensados y al menos uno de los anillos
que comprende el sistema es aromdtico, y cualquiera de
sus derivados de cetona carbociclica, tiocetona o imino-
cetona (por ejempleo, bicicloarilo(Ce-10) incluye ciclo-
hexilfenilo, 1,2-dihidronaftilo, 2,4-dioxo-1,2,3,4-
tetrahidronaftilo, indanilo, indenilo, 1,2,3,4-
tetrahidronaftilo, y similares).

“Carbamoilo” significa el radical -C(O)NH;. A no ser
que se indique otra cosa, los compuestos de la invencién
que contienen restos carbamoilo incluyen sus derivados
protegidos. Grupos protectores adecuados para restos car-
bamofilo incluyen acetilo, terc-butoxicarbonilo, benci-
loxicarbonilo y similares, y tanto los derivados despro-
tegidos como los protegidos est&n dentro del alcance de
la invencién.

“Derivado de cetona carbociclica® significa un
derivado que contiene el resto -C(O)-.

"Carboxi” significa el radical -C(O)OH. A no ser que
se indique otra cosa, los compuestos de la invencién que
contienen restos carboxi incluyen sue derivados protegi-
dos. Grupos protectores adecuados para restos carboxi in-
cluyen bencilo, terc-butilo y similares.

*Cicloalquilo” significa un sistema anular monoci-
clico, biciclico condensado o policiclico con puentes,
saturado o parcialmente insaturado, que contiene el nfime-
ro de &tomos de carbono de anillo indicado, y cualquiera
de sus derivados de cetona carbociclica, tiocetona o imi-
nocetona (por ejemplo, cicloalquilo(Ciy-19) incluye ciclo-
propilo, ciclobutilo, ciclopentilo, ciclohexilo, ciclo-
hexenilo, 2,5-ciclochexadienilo, biciclo[2.2.2]octilo,
adamantan-1-ilo, decahidronaftilo, oxociclohexilo, dioxo-
ciclohexilo, tiociclohexilo, 2-oxobiciclo[2.2.1]hept-1-
ilo, y similares).

“"Cicloalquileno” significa un sistema anular monoci-
clico o anular policiclico con puentes, saturado o par-
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cialmente insaturado, divalente, que contiene el nGmero
de A&tomos de carbono de anillo indicado, y cualquiera de
sus derivados de cetona carbociclica, tiocetona o imino-
cetona.

"Enfermedad” incluye especificamente cualquier esta-
do no sano de un animal o una de sus partes e incluye un
estado no sano que puede estar provocado por, o ser in-
herente a, una terapia médica o veterinaria aplicada a
ege animal, es declr, los “efectos secundarios” de tal
terapia.

"Halo* significa fluoro, cloro, bromo o yodo.

*Alquilo sustituido por halo*, como un grupo aislado
o parte de un grupo mayor, eignifica “alquilo” sustituido
por uno o miéa &tomos de “halo”, seglin se definen tales
términos en esta Solicitud. Alquilo sustituido por halo
incluye haloalquilo, dihaloalquilo, trihalcalquilo, per-
haloalquilo y similares (por ejemplo, alquilo(C,-i) susti-
tuide por halo incluye clorometilo, diclorometilo, di-
fluorometilo, trifluorometilo, 2,2,2-trifluorcetilo, per-
fluorcetilo, 2,2,2-trifluoro-1,1-dicloroetileo y simila-
res) .

“Heteroarilo® significa arilo, seglin se define en
esta Solicitud, con tal de gque uno o m&s de los &tomos de
carbono de anillo indicados Be reemplacen por un resto de
heterodtomo seleccionado de -N=, -NR-, -N'(07)=, -O- o -S-
,» en donde R es hidrégeno, alquilo(C,.¢), un grupo protec-
tor © representa la valencia libre que sirve como el pun-
to de unién a un nitr6geno del anillo, y cada anillo esté
comprendido por 5 & 6 &tomos de anillo. Por ejemplo,
hetero-arilo(Cs-13) opcionalmente sustituido, segln se usa
en esta Seclicitud, incluye, pero no se limita a, 4-amino-
2-hidroxipirimidin-5-ilo, benzotiazel-2-ilo, 1H-
benzoimidazol-2-ilo, 2-bromopirid-5-ilo, S5-bromopirid-2-
ilo, 4-carbamoiltiazol-2-ilo, 3-carboxipirid-4-ilo, 65-
carboxi-2,6-dimetilpirid-3-ilo, dibenzofuranilo, 3,5-
dimetilisoxazol-4-ilo, 5-etoxi-2,6-dimetilpirid-3-ilo, 5-
flucro-6-hidroxipirimidin-4-ilo, fur-2-ileo, fur-3-ilo, 5-
hidroxi-4,6-dimetilpirid-3-ilo, 8-hidroxi-5,7-
dimetilquinolin-2-ilo, 5-hidroximetilisoxazol-3-ilo, 3-
hidroxi-6-metilpirid-2-ilo, 3-hidroxipirid-2-ilo, 1H-
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imidazol-2-ilo, 1H-imidazol-4-ilo, 1H-indol-3-ilo, iso-
tiazol-4-ilo, isoxazol-4-ilo, 2-metilfur-3-ilo, 5-
metilfur-2-ilo, l-metil-1H-imidazol-2-ilo, 5-metil-3H-
imidazol-4-ilo, 5-metilisoxazol-3-ilo, ©piracinilo, 5-
metil-2H-pirazol-3-ilo, 3-metilpirid-2-ilo, 4-metilpirid-
2-ilo, 5-metilpirid-2-ilo, 6-metilpirid-2-ilo, 2-
metilpirid-3-ilo, 2-metiltiazol-4-ilo, 5-nitropirid-2-
ilo, 2H-pirazol-3-ilo, 3H-pirazol-4-ilo, piridacin-3-ilo,
pirid-2-ilo, pirid-3-ilo, pirid-4-ilo, 5-pirid-3-il-2H-
[1,2,4]triazol-3-ilo, pirimidin-4-ilo, pirimidin-5-ilo,
1H-pirrol-3-ilo, quinolin-2-ilo, 1H-tetrazol-5-ilo, tia-
zol-2-ilo, tiazol-5-ilo, tien-2-ilo, tien-3-ilo, 2H-
[1,2,4]triazol-3-ilo, 3H-[1,2,3]triazol-4-ilo, 5-
trifluorometilpirid-2-ilo, y similares. Grupos protecto-
res adecuados incluyen terc-butoxicarbonilo, benciloxi-
carbonileo, bencilo, 4-metoxibencilo, 2-nitrobencilo y si-
milares. Hetero-arilo(Cs..q) opcionalmente sustituido, se-
gin se usa en esta Solicitud para definir RY, incluye
benzofur-2-ilo, fur-2-ilo, fur-3-ilo, pirid-3-ileo, pirid-
4-ilo, quinol-2-ilo, quinol-3-ilo, tien-2-ilo, tien-3-
ilo, y similares.

*Resto de hetero&tomo” incluye -N=, -NR-, -N*'(07)=, -
O-, -5- o -8(0);3-, en donde R es hidrégeno, alquilo(C;-g)
O un grupo protector.

"Heterodibicloarilo” significa bicicloarilo, segtn
se define en esta Solicitud, con tal de que uno o mis de
los atomos de carbono de anillo indicados se reemplacen
por un resto de heterodtomo seleccionado de -N=, -NR-, -
O- o -S-, en donde R es hidr6geno, alquilo(C;.¢), un grupo
protector © representa la valencia libre que sirve como
el punto de unién a un nitrégenoc del anillo, y cualquiera
de sus derivados de cetona carbociclica, tiocetona o imi-
nocetona. Por ejemplo, hetero-bicicloarilo(Ce.10) opcio-
nalmente sustituido, seglin se usa en esta Solicitud, in-
cluye, pero no se limita a, 2-amino-4-oxo0-3,4-
dihidropteridin-6-ilo y similares. En general, el té&rmino
heterobicicloarilo, segfin se usa en esta Solicitud, in-
cluye, por ejemplo, benzo[l,3}ldioxol-5-ilo, 3,4-dihidro-
2H-[1,8]naftiridinilo, 3,4-dihidro-2H-quinoclinilo, 2,4-
dioxo-3,4-dihidro-2H-quinazolinilo, 1,2,3,4,5,6-
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hexahidro[2,2’]bipiridinililo, 3-ox0-2,3-
dihidrobenzo[l,4]oxacinilo, 5,6,7,8-
tetrahidroquinolinilo, y similares.

“"Heterocicloalquilo® significa cicloalquilo, segln
se define en esta Solicitud, con tal de que uno o més de
los atomos de carbono de anillo indicados se reemplacen
por un resto de heterodtomo seleccionado de -N=, -NR-, -
O- o -8-, en donde R es hidréfgeno, alquilo(C:.¢), un grupo
protector o representa la valencia libre que sirve como
el punto de unién a un nitrégeno de anillo, y cualquiera
de sus derivados de cetona carbociclica, tiocetona o imi-
nocetona (por ejemplo, el término hetero-cicloalquilo{Cs.-
10) incluye imidazolinilo, morfolinile, piperacinilo, pi-
peridilo, pirreolidinilo, pirrolinilo, quinuclidinilo y
gsimilares). Grupos protectores adecuados incluyen terc-
butoxicarbonilo, benciloxicarbonilo, bencilo, 4-
metoxibencilo, 2-nitrobencilo y similares. Tanto los de-
rivados desprotegidos como los protegidos estdn dentro
del alcance de la invencién.

*Heterocicloalquileno” significa cicloalquileno, se-
glin se define en esta Solicitud, con tal de que unc o més
de los adtomos de carbono que son miembros de anillo indi-
cadoe se reemplace por un resto de heteroitomo seleccio-
nado de -N=, -NR-, -0-, -S- o -8(0)z;-, en donde R es
hidrégeno, alquilo{(C,.¢) o un grupo protector.

*Hidroxi” significa el radical -OH. A no ser que Be
indique otra cosa, los compuestos de la invencién que
contienen radicales hidroxi incluyen sus derivados prote-
gidos. Grupos protectores adecuados para restos hidroxi
incluyen bencilo y similares.

"Derivado de iminocetona” significa un derivado que
contiene el resto -C(NR)-, en el que R es hidr6geno o al-
quilo(C;.¢) .

*Isbémeros” significa compuestos de f6rmula I que
tienen f6rmulas moleculares idénticas pero difieren en la
naturaleza o la secuencia de unién de sus &tomos o en la
disposicién de sus atomos en el espécio. Los is6meros que
difieren en la disposicién de sus dtomos en el espacio se
denominan “estereoisbSmeros”. Los estereoisfmeros gque no
son imdgenes especulares entre si se denominan “diaste-
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reoisbmeros” y los estereoisSmeros que son imigenes espe-
culares no superponibles se denominan “enantifmeros” o© a
veces “isOmeros O6pticos”. Un &tomo de carbono unido a
cuatro sustituyentes no idénticos se denomina un “centro
quiral”. Un compuesto con un centro quiral que tiene dos
formas enantiémeras de quiralidad opuesta se denomina una
*mezcla racémica”. Un compuesto que tiene mfis de un cen-
tro quiral tiene 2! pares enantiémeros, donde n es el
nimero de centros quirales. Los compuestos con mids de un
centro quiral pueden existir como diastereocisémeros indi-
viduales o como una mezcla de diasterecisbémeros, denomi-
nada una “mezcla diastereoisémera®”. Cuando estd presente
un centro quiral, un estereoisémero puede caracterizarse
por la configuracién absocluta de ese centro quiral. Lla
configuracién absoluta se refiere a la disposicién en el
espacio de los sustituyentes unidos al centro quiral. Los
enantibmeros se caracterizan por la configuracién absolu-
ta de sus centros quirales y son descritos por las reglas
de secuenciacién R y S de Cahn, Ingold y Prelog. Las con-
venciones para la nomenclatura estereoquimica, los méto-
dos para la determinacién de la estereoquimica y la sepa-
racién de los estereoisbSmeros son bien conocidos en la
técnica {(por ejemplo, véase “Advanced Organic Chemistry”,
4* edicibn, Marzo, Jerry, John Wiley & Sons, Nueva York,
1992). Se entiende que los nombres y la ilustracién usa-
dos en esta Solicitud para deascribir los compuestos de
Fé6rmula I pretenden abarcar todos los posibles etereoisé-
meros. Asi, por ejemplo, el nombre {2-
fenilmetanosulfonil-1-[1~(5-fenil-[1,3,4]oxadiazol-2-
carbonil)pentilcarbamoil]etil}-amida de &cido morfolino-
4-carboxflico incluye ({S-2-fenilmetanosulfonil-1-[1-(5-
fenil-[1,3,4]oxadiazol-2-carbonil)pentilcarbamoil] -etil}-
amida de Acido morfolino-4-carboxilico vy {r-2-
fenilmetanosulfonil-1-[1-(5-fenil-[1,3,4]oxadiazol-2-
carbonil)pentilcarbamoil] -etil}-amida de &cido morfolino-
4-carboxilico y cualquiera de sus mezclas, racémica u
otra.

"Derivado de cetona” s8ignifica un derivado que
contiene el resto -C{O)-. Por ejemplo, para 2-
acetoxiacetidin-3-ilo, el “derivado de cetona carbocicli-
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ca” gseria 2-acetoxi-4-oxoacetidin-3-ilo.

“"Nitro” significa el radical -NO;.

"Opcional® u “opcionalmente” significa que el suceso
o la circunstancia descritoc posteriormente puede produ-
cirgse o no, y que la descripcién incluye casos en los que
el suceso o la circunstancia se produce y casos en los
que no. Por ejemplo, la expresién “en donde dentro de R?
y R cualquier anillo aliciclico o aromidtico puede estar
sustituido adicionalmente por 1-5 radicales.” significa
que R? y R* pueden estar sustituidos o no para estar de-
ntro del alcance de la invencién.

"Oxoalquilo® significa alquilo, seglin se define an-
teriormente, en el que uno del nimero de &tomoe de carbo-
no indicado estd reemplazade por un grupo oxigeno (-0-),
por ejemplo, oxo-alquilo(C;-s) incluye metoximetilo, etc.

"Derivados de N-6xido” significa derivados de
compuestos -de F6rmula (I) en los que los nitrégenos estén
en un estado oxidado (es decir, O-N) y que poseen la
actividad farmacolSgica deseada.

"Patologfia” de una enfermedad significa la naturale-
za esencial, las causas y el desarrollo de la enfermedad
asf como los cambios estructurales y funcionales que re-
sultan de los procesos de enfermedad.

"Farmacéuticamente aceptable” significa aquello que
es (til al preparar una composicién farmacéutica que es
generalmente segura, atbéxica y ni biolbgicamente ni de
otro modo no deseable e incluye aquello que es aceptable
para uso veterinario a.,si como uso farmacéutico humano.

“Sales farmacéuticamente aceptables” significa sales
de compuestos de F6rmula (I) que son farmacéuticamente
aceptables, seglin se define anteriormente, y que poseen
la actividad farmacolégica deseada. Tales sales incluyen
salee por adicién de dcidos formadae con Acidos inorgini-
coB, tales como &cido clorhidrico, &cido bromhidrico,
dcido sulfiirico, &cido nitrico, &cido fosférico y simila-
res; o con &cidos orginicos tales come &cido acético,
&cido propibnico, &cido hexanoico, &cido heptanoico, &ci-
do ciclopentanopropiénico, &cido glic6lico, &dcido pirGvi-
co, &cido l&ctico, &cido malénico, &cido succinico, &cido
milico, &cido maleico, &acido fumlrico, &acido tartérico,
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dcido citrico, dcido benzoico, cido o-({4-
hidroxibenzoil)benzoico, &cido cindmico, acido mandélico,
dcido metanosulfénico, 4&cido etanosulfénico, é&cido 1,2-
etanodisulfénico, 4&cido 2-hidroxietanosulfénico, &cido
bencenosulfénico, &cido p-clorobencenosulfénico, &cido 2-
naftalenosulfédnico, &acido p-toluenosulfénico, d&cido can-
forsul fénico, 4cido 4-metilbicicle[2.2.2]0ct-2-eno-~-1-
carboxilico, &acido glucohepténico, 4,4’'-metilenbis(&cido
3-hidroxi-2-eno-l1-carboxilico), &cido 3-fenilpropiénico,
dcido trimetilacético, 4&cido terc-butilacético, 4&cido
laurilsulfiirico, &cido glucénico, &cido glutémico, &cido
hidroxinaftoico, &4cido salicilico, &cido estedrico, &cido
mucédnico y similares.

Las sales farmacéuticamente aceptables también in-
cluyen sales por adicifn de bases que pueden formarse con
protones &cidos presentes gue son capaces de reaccionar
con bases inorgdnicas u orgénicas. Bases inorgénicas
aceptables incluyen hidréxido s6dico, carbonato s&dico,
hidréxido potésico, hidréxido de aluminio e hidréxido
cllcico. Bases orgénicas aceptables incluyen etanolamina,
dietanolamina, trietanolamina, trometamina, N-
metilglucamina y similares.

"Profarmaco” significa un compuesto que puede con-
vertirse in vivo por medios metabbdlicos (por ejemplo, me-
diante hidr6lisis}) en un compuesto de F6rmula (I). Por
ejemplo, un &ster de un compuesto de FSrmula (I) que con-
tiene un grupo hidroxi puede convertirse mediante hidré6-
lisis in vivo en la molécula original. Alternativamente,
un éster de un compuesto de F6rmula (I} que contiene un
grupo carboxi puede convertirse mediante hidrélisis in
vivo en la molécula original. Esteres adecuados de com-
puestos de F6rmula (I) que contienen un grupo hidroxi
son, por ejemplo, acetatos, citratos, lactatos, tartra-
tos, malonatos, oxalatos, salicilatos, propionatos, suc-
cinatos, fumaratos, maleatos, metilen-bis-b-
hidroxinaftoatos, gentisatos, ipetionatos, di-p-
toluciltartratos, metanosulfonatos, etancsulfonatos, ben-
cenosulfonatos, p-toluenosulfonatos, ciclohexilsulfamatos
y quinatos. Esteres adecuados de compuestos de F&rmula
(I) que contienen un grupo carboxi son, por ejemplo, los
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descritos por F.J. Leinweber, Drug. Metab. Res., 1987,
18, pégina 379. Una clase especialmente Gtil de ésteres
de compuestos de F6rmula (I) que contienen un grupo
hidroxi puede formarse a partir de restos &cidos selec-
cionados de los descritos por Bundgaard y otros, J. Med.
Chem., 1989, 32, plgina 2503-2507, e incluyen (aminome-
til) -benzoatos sustituidos, por ejemplo, dialquilaminome-
tilbenzoatos en los que los dos grupos alquilo pueden es-
tar unidos entre Bf{ y/o interrumpidos por un &tomo de
oxigeno o por un atomo de nitrégeno opcionalmente susti-
tuido, por ejemplo un adtomo de nitrégeno alquilado, més
especialmente (morfolinometil)benzoatos, por ejemplo 3- 6
4- (morfolinometil)benzoatos Y (4-alquilpiperacin-1-
il)benzoatos, por ejemplo 3- &6 4-(4-alquilpiperacin-1-
il)benzoatos. )

“"Derivados protegidos” significa derivados de com-
puestos de F6rmula (I) en los gue un sitio o sitios reac-
tivos estén bloqueados con grupos protectores. Derivados
protegidos de compuestos de F&érmula (I) son titiles en la
preparacién de compuestos de Férmula (I) o por si mismos
pueden ser inhibidores activos de catepsina S. Una vista
exhaustiva de grupos protectores adecuados puede encon-
trarse en T.W. Greene, Protecting Groups in Organic Synt-
hegig, 3" edicién, John Wile & Sons, Inc. 1999.

“Cantidad terapéuticamente eficaz?” significa 1la
cantidad que, cuando se administra a un animal para
tratar una enfermedad, es suficiente para efectuar tal
tratamiento para la enfermedad.

“Derivado de tiocetona” significa un derivado que
contiene el resto -C(S)-.

“Tratamiento” o *“tratar” significa cualquier admi-
nistracién de un compuesto de la presente invencién e in-
cluye:

(1) prevenir que la enfermedad se produzca en un animal
que puede estar predispuesto a la enfermedad perc no ex-
perimenta o presenta todavia la patologia o la sintomato-
logia de la enfermedad,

{(2) inhibir la enfermedad en un animal que esti experi-
mentando o presentando la patologia o la sintomatologia
de la enfermedad (es decir, que sufre un desarrollo adi-
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cional de la patologia y/o la sintomatologfa), o

(3) mejorar la enfermedad en un animal gque estd experi-
mentando o presentando la patologia o la sintomatologia
de la enfermedad (es decir, invertir la patologfa y/o la
sintomatologia) .

Nomenclatura:

Los compuestos de F6rmula (I) y los productos inter-
medios y los materiales de partida usados en su prepara-
¢cién se nombran de acuerdo con las reglas de la IUPAC de
nomenclatura en las que los grupos caracteristicos tienen
una prioridad descendente para la mencién como el grupo
principal como sigue: &Acidos, éteres, amidas, etc. Alter-
nativamente, los compuestos se nombran mediante AutoNom
4.0 (Beilstein Information Systems, Inc.). Por ejemplo,
un compuesto de Férmula (I) en la que R?® es fenilo, R* es
morfolino-4-carbonilo, R*® es hidrSgeno, R?*’ es hidrégeno,
R™ es n-butilo, X' es metileno, X? es metileno y X* es 5-
piridin-3-il-[1,3,4]oxadiazol-2-ilo; que es un compuesto
que tiene la siguiente estructura:

SRAPReZ®]

se denomina {2-fenilmetanosulfonil-1-[1-(5-piridin-3-il-
[1,3,4]oxadiazol-2-carbonil)pentilcarbamoil] -etil}-amida
de &cideo morfolino-4-carboxflico.

Con referencia a la FSrmula (I) previa, los siguien-
tes son agrupamientos particulares y preferidos:
X' puede representar particularmente metileno cuando X? es
metileno.
X' también puede representar particularmente etileno
cuando X? es un enlace.
X} puede representar particularmente

/0 ;/
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en donde X es O, Y es N y R*® ge selecciona de hidré&geno,
halo-alquilo{Ci.3), alquilo(C;¢), cicloalquil (Ci.13) -
alquilo(Cg-¢), aril (Cg-1a) -alquilo(Cy-¢) o hetero-aril (Cs.ij) -
alquilo(Cp.¢), en donde R contiene ademis opcionalmente 1
a 5 sustituyentes que cuando €stdn presentes dentro de un
sistema anular aliciclico o aromdtico son radicales se-
leccionados independientemente de un grupo que consiste
en alquilo(Cy¢) o alquilo({C;.3) sustituido por halo.

R* puede representar particularmente -CR*=CHR®,
-CR%(CR%3)2, -CR’=NR? o cicloalquilo{C;.1a)., en donde R® y RS
es independientemente hidrégeno o alquilo(C;..) © R® y RS
junto con los &tomos a los que R® y R® estdn unidos forman
cicloalquilo(Ci.12), arilo(Cs-1a), hetero-arilo(Cs.ia) o bi-
cicloarilo(Cy-12), R’ y R® junto con los &tomos a los que
R’ y R? est&n unidos forman hetero-arilo{Cs.;2), en donde
R? opcionalmente esti sustituido por 1 a 5 radicales se-
leccionados independientemente de un grupo que consiste
en algquilo(C,-4), ciano, halo, alquilo(C;.,) sustituido con
halo, -X*'OR’ y -X'C(O)OR?, en el que X' es un enlace o al-
quileno{C;.2), R’ en cada presencia es independientemente
alquilo(C;3) o alquilo(C;-3) sustituido por halo.

R' puede representar particularmente -C(O)X°R!! o
-S(0):X°R™, en donde X°* es un enlace, -0- o -NR'?-, en
donde R'? es hidrSgeno o alquilo(C;¢) y R es (i) alqui-
lo{(Ci.¢) o© (ii) hetero-cicloalquil (Cs.13)-alquilo(Cy-3),
aril (Cg.12) ~alquilo{Co-3) ., hetero-aril (Cs.12) -alquilo(Co-a),
bicicloaril (Cy.13) ~alquilo({Cy-3) 0 hetero-bicicloaril (Cg.1a) -
alquilo(Cy-3}) o (iii) hetero-cicloalquil (Cs-¢) -alquilo (Cp-3)
o fenil-alquilo(Cy.3) sustituido por -X°OR!®, -XC(O)R'® o -
X°NR'®C (O)OR!®, en donde X® es un enlace o metileno, R es
fenil-alquilo(Ce-3) © hetero-aril (Cs.g) -alquilo(Ce.3) y R
es hidrégeno o alquilo{C;.¢); en donde R* contiene opcio-
nalmente ademis 1 a 5 sustituyentes que cuando estén pre-
sentes dentro de un sistema anular aliciclico o aromético
son radicales seleccionados independientemente de un gru-
po que consiste en alquilo{C:.s), halo, -X*NRY7RY?,
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-X*0Rr'?, -Xx°C(0O)OR*?, -X°NC(O)R'® y -X°C(O)R'®, R' en cada
presencia es independientemente hidrégeno, alquilo(C;.¢) ©
alquilo(C;.;) sustituido por halo y RY™ es alquilo(Ci¢) ©
alquilo(C;.3) sustituido por halo.

R puede representar particularmente hidrégeno y
alquilo(C;¢) .

R* puede representar particularmente alquilo(Ci¢) o
aril (Cg-13) ~alquilo (Co6) .

R* puede representar particularmente hidr6genc o
alquilo(Ci-¢) .

X* gse selecciona més preferiblemente del grupo que

consiste ;.:[:’)—n”' ‘j[}—n” ° *E}_R’ en

en donde R*® se selecciona de terc-butilo, ciclopropilo,
etilo, fenilo, piracinilo, piridacinilo, piridinilo, tie-
nilo o trifluorometilo.

R} se selecciona mis preferiblemente del grupo que
consiste en fenilo, piridin-2-ilo, piridin-3-ilo, piri-
din-4-ilo, wvinilo, 2-difluorometoxifenilo, 1l-oxipiridin-
2-ilo, 4-metoxifenilo, 4-metilfenilo, 2-metilfenilo, 4-
clorofenilo, 3,5-dimetilfenilo, 4-trifluorometilfenilo,
4-trifluorometoxifenilo, 2-bromofenilo, naftalen-2-ilo,
3,4-diclorofenilo, 3-meti1fénilo, 3-trifluorometilfenilo,
3-trifluorometoxifenilo, 2,3,4,5,6-pentafluorofenilo, 2-
fluorofenilo, 2-clorofenilo, 2-cianofenilo, 2-
trifluorometilfenilo, 4-terc-butilfenilo, 3-clorofenilo,
4 -bromofenilo, 2-fluoro-3-clorofenilo, 2-fluoro-3-
metilfenilo, 3-fluorofenilo, 2,5-difluorofenilo, 3-
bromofenilo, 2,5-diclorofenilo, 2,6-difluorofenilo, 3-
cianofenilo, 4-cianofenilo, 2-trifluorometoxifenilo, 2,3-
difluorofenilo, bifenilo, 2-brome-5-fluorofenilo, 4-
fluorofenilo, 3,4-difluorofenilo, 2,4-difluorofenilo,
2,4,6-trifluorofenilo, 2,4,5-trifluorofenilo, 2,3,4-
trifluorofenilo, 2-cloro-5-trifluorometilfenilo, 2,4-bis-
trifluorometilfenilo, 2,5,6-trifluorofenilo, 2-fluoro-3-
trifluorometilfenilo, 2-fluoro-4-trifluorometilfenilo, 2-
fluoro-5-trifluorometilfenilo, 2,3,5-trifluorofenilo, 2-
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fluecro-5-trifluorometilfenilo, 5-fluoro-2-
trifluorometilfenilo, 4-fluoro-3-trifluorometilfenilo, 2-
metoxifenilo, 3,5-bis-trifluorometilfenilo, 4-
difluorometoxifenilo, 3-difluorometoxifenilo, 2,6-
diclorofenilo, 4-carboxifenilo, ciclohexilo, ciclopropi-
lo, isopropilo, tiofen-2-ilo, 5-cloroticfen-2-ilo y 3,5-
dimetilisoxazol-4-ilo. lLos grupos R? mis preferidos in-
cluyen ciclopropilo, isopropilo y fenilo.

R' se selecciona mis preferiblemente del grupo que
consiste en benzoilo, morfolino-4-carbonilo, acetilo,
furano-3-carbonilo, 2-metoxibenzoilo, 3-metoxibenzoilo,
naftaleno-2-carbonilo, benzo[l,3]dioxol-5-carbonilo, 3-
piridin-3-il-acriloilo, benzofurano-2-carbonilo, furano-
2-carbonilo, terc-butoxicarbonilo, bifenil-4-carbonilo,
quinolino-2-carbonilo, quinolino-3-carbonilo, 3-
acetilbenzoilo, 4-fenoxibenzoflo, 3-hidroxibenzoilo, 4-
hidroxibenzoilo, piridino-3-carbonilo, 3-({texrc-
butoxicarbonilaminometil) -benzoilo, é&ster terc-butilico
de &cido 4-carbonilpiperacino-l-carboxilico, éster etfli-
co de 4édcido 4-carbonilpiperacino-l-carboxilico, 4-
(furano-2-carbonil) -piperacino-1-carbonilo, piridino-4-
carbonilo, l-oxipiridino-4-carbonilo, l-oxipiridino-3-
carbonilo, tiofeno-2-carbonilo, tiofeno-3-carbonilo, 4-

benzoilbenzoilo, 5-metiltiofeno-2-carbonilo, 3-
clorotiofeno-2-carbonilo, 3-bromotiofeno-2-carbonilo, 4-
clorobenzoilo, 3-fluoro-4-metoxi-benzoilo, 4-
metoxibenzoilo, 4-trifluorometoxibenzoilo, 3,4-

difluorocbenzoilo, 4-fluorobenzoilo, 3,4-dimetoxibenzoilo,
3-metilbenzoilo, 4 -bromobenzoilo, 4-
trifluorometilbenzoilo, 3-benzoilbenzoilo, ciclopentano-
carbonilo, benzo [b] tiofeno-2-carbonilo, 3-
clorobenzo [b]l tiofeno-2-carbonilo, bencenosulfonilo, naf-
taleno-2-sulfonilo, 5-metiltiofeno-2-sulfonilo, tiofeno-
2-pulfonilo, éster formamilmetilico, 4-metilpentanoilo,
éster formamilisobutilico, é&ster formamilmonoalllico, é&s-
ter formamilisopropilico, N,N-dimetilformamilo, N-
isopropilformamilo, N-piridin-4-ilformamilo, N-piridin-3-
il-formamilo, 3-fenilacriloilo, 1H-indol-5-carbonilo,
piridino-2-carbonilo, piracino-2-carbonilo, 3-
hidroxipiridino-2-carbonilo, 2-aminopiridino-3-carbonilo,
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2-hidroxipiridino-3-carbonilo, 6-aminopiridino-3-
carbonile, 6-hidroxipiridino-3-carbonile, piridacino-4-
carbonilo, 3-fenoxibenzoflo y 1l-oxo-1,3-dihidroisoindol-
2-carbonilo. Lo més preferiblemente R' es morfolino-4-
carbonilo.

Ha de entenderse que esta invencién cubre todas las
combinaciones apropiadas de los agrupamientos particula-
res y preferidos mencionados aqui, a no ser que se indi-
que otra cosa.

Un grupo preferido particular de compuestos de la
invencién son compuestos de Férmula (Ia):

s(rn’

) n"n“NLN/>_ K
(Is)

en la que R), R*, R?*, R*®, R* y R¥ pon como se describen
anteriormente aqui, y sus N-6xidos correspondientes, y
sus profdrmacos, y sus derivados protegidos, sus isémeros
individuales y mezclas de isSmeros; y las sales y los
solvatos (por ejemplo, hidratos) farmacéuticamente acep-
tables de tales compuestos de F6rmula (Ia) y sus N-6xidos
y sus profarmacos, y sus derivados protegidos, sus isbme-
ros individuales y mezclas de iabmeros.

Se prefieren compuestos de FSrmula (Ia) en la que R®
es -CR=CHR® en donde R® y R® junto con los &4tomos a los
que R®* y R® est&n unidos forman arilo{Cs.;2), opcionalmente
sustituido por 1 a 5 radicales seleccionados independien-
temente de un grupo que consiste en alquilo(C;..), ciano,
halo, alquilo(C;.¢) sustituido por halo, -X'OrR*® y -
X‘c(0)OR?, en los que X' es un enlace o alquileno(C;-;), R°
en cada presencia es independientemente alquilo(C;.3) o
alquilo(C;3) sustituido por halo. Se prefieren especial-
mente compuestos de Férmula (Ia) en la que R’ representa

fenilo o 2-diflucrometoxifenilo.
Se prefieren especialmente compuestos de F6rmula
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(Ia) en los que R? es -CR®(CR%)a. en donde R® es hidrégeno
y R® es alquilo(C;(). Se prefieren especialmente compues-
tos de F6rmula (Ia) en los que R? representa -CH{CHa)),.

También se prefieren compuestos de F&6rmula (Ia) en
los que R® es cicloalquilo(Cjz.1a) .

Se prefieren especialmente compuestos de Férmula
(Ia) en los que R® representa ciclopropilo.

Se prefieren compuestos de F6rmula (Ia) en los que
R' es -C(O)X°R! en donde X° es un enlace y R!! es hetero-
cicloalquil (Cs_12) -alquilo(Cp-3), particularmente hetero-
cicloalquilo{Cs-12) .

Se prefieren especialmente compuestos de PFPSrmula

(Ia) en /\
-C{0)—
. U

los que R representa .

Se prefieren compuestos de F6rmula (Ia) en los que
R?® es hidré6geno.

Se prefieren compuestos de F&rmula (Ia) en los que
R*? es alquilo(C,.¢) [por ejemplo, etilo o butilo].

Se prefieren compuestos de F6rmula (Ia) en los que
R* es hidrégeno.

Se prefieren compuestos de F6rmula (Ia) en los que
R* es terc-butilo, ciclopropilo, etilo, fenilo, piridin-
3-ilo, piridin-4-ilo, tien-3-ilo o trifluorometilo.

Un grupo preferido de compuestos de la invencién son
compuestos de F6rmula (Ia) en los que:
R? es -CR%=CHR’® [por ejemplo fenilo o 2-
difluorometoxifenilo], -CR*(CR%;)s o cicloalquilo{C;.13)
[por ejemplo, -CH(CH;3)z ©

ciclopropilol; R'* es -C(0)X*™! [por -c(0) —U
ejemplo ];

R¥? es hidré6geno; R* es alquilo(Ci¢) [por ejemplo, .etilo
o butilo]l; R** es hidrégeno; y R*® es terc-butilo, ciclo-
propilo, etilo, fenilo, piridin-3-ilo, piridin-4-ilo,
tien-3-ilo o trifluorometilo, y sus N-8xidos correspon-
dientes, y sus profdrmacos, y sus derivados protegidos,
sus is6meros individuales y mezclas de ise6meros; y las
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sales y los solvatos (por ejemplo, hidratos) farmacéuti-
camente aceptables de tales compuestos de Férmula (Ia) y
sus N-6xidos y sus profdrmacos, y sus derivados protegi-
dos, sus isSmeros individuales y mezclas de isSmeros.

Un grupo preferido particular adicional de compues-
tos de la invencién son compuestos de Férmula (Ib):

R
5(0),
. 1"%’
R N
o ﬁn.y!i‘3>-ﬂf’
(Ib)

en la que R*, R%* R%¥, R¥, R y R?® son como se describen
anteriormente aqui, y sus N-6xidos correspondientes, y
sus profirmacos, y sue derivados protegidos, sus isémeros
individuales y mezclas de isSmeros; y las sales y los
solvatos (por ejemplo, hidratos) farmacéuticamente acep-
tables de tales compuestos de FSrmula (Ib) y sus N-6xidos
y Bus profarmacos, y sus derivados protegidos, sus iséme-
ros individuales y mezclas de isSmeros.

Se prefieren compuestos de F6rmula (Ib) en la que R?
es -CR°=CHR® en donde R® y R® junto con los &tomos a los
que R® y R® estén unidos forman arilo (Ce.12), opcionalmen-
te sustituido por 1 a 5 radicales seleccionados indepen-
dientemente de un grupo que consiste en alquilo(Ci.4),
ciano, halo, alquilo(C;.,) sustituido por halo, -X‘OR’ y -
X‘C(O)OR’, en donde R* es un enlace o alquileno(C;.;}, R?
en cada presencia es independientemente alquilo{C,.3) o
alquilo(C;-3} sustituido por halo. Se prefieren especial-
mente compuestos de F6rmula (Ib) en la que R? representa
fenilo o 2-difluorometoxifenilo.

También se prefieren compuestos de Féxmula (Ib) en
la que R es -CR°(CR%;)2 en donde R®* es hidrégeno y R® es
alquilo(C;.4). Se prefieren especialmente compuestos de
Fé6rmula (Ib) en la que R? representa -CH(CH,),.

También se prefieren compuestos de F6rmula (Ib) en
la que R? es cicloalquilo(Cs.ia) .
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Se prefieren especialmente compuestos de Fb6rmula
(Ib) en la que R? representa ciclopropilo.

Se prefieren compuestos de F6rmula (Ib) en la que R*
es -C(O)X°R™ en donde X° es un enlace y R es hetero-
cicloalquil (Cs-13) ~alquilo{Cp.3), particularmente hetero-
cicloalquilo(Cs-13) .

Se prefieren especialmente compuestos de Férmula
(Ib) en

/\
la que R' representa -CCOP-N\__jD .

Se prefieren compuestos de F6rmula (Ib) en la que R*
es hidré&geno.

Se prefieren compuestos de FSrmula (Ib) en la que R?
es alquilo(Ci¢) [por ejemplo, etilo o butilo].

Se prefieren compuestos de FSrmula (Ib) en la que R*
es hidrégeno.

Se prefieren compuestos de Férmula (Ib) en la que R*®
es terc-butilo, ciclopropilo, etile, fenilo, piridin-3-
ilo, piridin-4-ilo, tien-3-ilo o trifluorometilo.

Un grupo preferideo de compuestos de la invencién son
compuestos de F6rmula (Ib) en la que: R® es -CR=CHR® [por
ejemplo fenilo o 2-difluorometoxifenilo], -CR®(CR%), o
cicloalquilo(C3-12) [por ejemplo, -CH(CH3)z; © ciclopropi-

lol; R* es —eroy— /- \

-C(0)X*** [por ejemplo, 1; R?*® es hidrégeno;

R® es alquilo(C;¢) [por ejemplo, etilo o butilo]; R* es
hidrégeno; y R*® es terc-butilo, ciclopropilo, etilo, fe-
nilo, piridin-3-ilo, piridin-4-ilo, tien-3-ilo o trifluo-
rometilo, y sus N-6xidos correspondientes, y sus profér-
maceos, y sus derivados protegidos, sus isbSmeros indivi-
duales y mezclas de isfmeros; y las sales y los solvatos
(por ejemplo, hidratos) farmacéuticamente aceptables de
tales compuestos de F6rmula (Ib) y sus N-6xidos y sus
profarmacos, sus derivados protegidos, sus isbSmeros indi-
viduales y mezclas de isSmeros.

Un grupo preferido particular de compuestos de la
invencién son compuestos de Férmula (Ic):
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Ke)

en la que R?, R*, R?, R®¥, R* y R? gon como se describen
anteriormente aqui, y sus N-6xidos correspondientes, vy
sus profarmacos, y sus derivados protegidos, sus isémeros
individuales y mezclas de isSmeros; y las sales y los
solvatos (por ejemplo, hidratos) farmacéuticamente acep-
tables de tales compuestos de F6rmula (Ic) y sus N-6xidos
y sus profidrmacos, y sus derivados protegidos, sus isSme-
ros individuales y mezclas de isbmeros.

Se prefieren compuestos de F6rmula (Ic) en la que R?
es -CR*=CHR® en donde R* y R® junto con los &tomos a los
que R® y R® est&n unidos forman arilo (Ce¢.12), opcionalmen-
te sustituido por 1 a 5 radicales seleccionados indepen-
dientemente de un grupo que consiste en alquilo(Ci.,),
ciano, halo, alquilo(C,.,) sustituido por halo, -X'OR’ y -
X*C(0)OR?, en donde R' es un enlace o alquileno(Ci.;), R’
en cada presencia es independientemente alquilo(C;-3) o
alquilo{C;-3) sustituido por halo. Se prefieren especial-
mente compuestos de FSrmula (Ic) en la que R? representa
fenilo o 2-difluorometoxifenilo.

También se prefieren compuestos de Férmula (Ic) en
la que R? es -CR°(CR%)2 en donde R’ es hidrégeno y R® es
alquilo(C;4). Se prefieren especialmente compuestos de
Férmula {(Ic) en la que R’ representa -CH(CHa),.

También se prefieren compuestos de F6rmula (Ic) en
la que R? es cicloalquilo(C;.12) .

Se prefieren especialmente compuestos de F6rmula
(Ic) en la que R® representa ciclopropilo.

También pe prefieren compuestos de Férmula (Ic) en
la que R® es -CR%(CR%); en donde R®* y R®* junto con los
&tomos a loas que R® y R® estén unidos forman cicloalqui-
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lo(Cy-12) . Se prefieren especialmente compuestos de Férmu-
la (Ic) en la que R® representa ciclopropilo.

Se prefieren compuestos de F6rmula (Ic) en la que R*
es -C(0)X°R! en donde X° es un enlace y R es hetero-
cicloalquil (Cs.13) ~alquilo(Cy.3), particularmente hetero-
cicloalquilo(Cs.13) .

Se prefieren especialmente compuestos de Férmula
(Ic) en

/ \
la que R* representa -C(O)—H\_/p .

Se prefieren compuestos de Férmula (Ic) en la que R*°
es hidrégeno.

Se prefieren compuestos de FSrmula (Ic) en la que R*
es alquilo(Ci.¢) [por ejemplo, etilo o butilo].

Se prefieren compuestos de F6rmula (Ic) en la que R3*
es hidrégeno.

Se prefieren compuestos de F6rmula (Ic) en la que R?S
es terc-butilo, ciclopropilo, etilo, fenilo, piridin-3-
ilo, piridin-4-ilo, tien-3-ilo o trifluorometilo.

Un grupo preferido de compuestos de la invencién son
compuestos de Férmula (Ic) en la que: R? es -CR®=CHR® [por
ejemplo fenilo o 2-difluorometoxifenilo}, -CR°(CR%); o
cicloalquilo(Ci.i2) [por ejemplo, -CH(CH,); o ciclopropi-

lo]l; R* es —e(0)— /- \

-C{0)X*™! [por ejemplo, 1; R?*® es hidrégeno;

R? es alquilo(Ci¢) [por ejemplo, etilo o butilo]; R** es
hidrégeno; y R*® es terc-butilo, ciclopropilo, etilo, fe-
nilo, piridin-3-ilo, piridin-4-ilo, tien-3-ilo o trifluo-
rometilo, y sus N-6xidos correspondientes, y sus profar-
macos, Yy sus derivados protegidos, sus isémeros indivi-
duales y mezclas de isémeros; y las sales y los solvatos
(por ejemplo, hidratos) farmacéuticamente aceptables de
tales compuestoe de F6rmula (Ib) y sus N-6xidos y sus
profirmacos, sus derivados protegidos, sus isbémeros indi-
viduales y mezclas de isbémeros.

Compuestos particulares de 1la invencién pueden
prepararse enlazando el &dtomo de carbono (C*) de uno de
los fragmentos (Al a A36 o A40 a A71) o el &atomo de

//3
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fragmentos (Al a A36 o A40 a A7l1) o el &atomo de azufre
(8*) de uno de los fragmentos (A37 a A39 o A72) mostrados
en la Tabla 1 al &tomo de nitrégeno (*N) de uno de los
fragmentos (Bl a B84) mostrados en la Tabla 2, y enlazan-
do el &4tomo de carbono del metino (CH*) de uno de los
fragmentos (Bl a B84) mostrados en la Tabla 2 al &tomo de
carbono de acilo (C*) de uno de los fragmentos (Cl a C40)
representados en la Tabla 3.
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la combinacién del grupo A2 de la Tabla 1 y Bl de la Ta-
bla 2 y C2 de la Tabla 3, representa un compuesto de la
invencién, a saber {2-fenilmetanosulfonil-1-{l1-(5-fenil-

[1,3,4]oxadiazol-2-carbonil)pentilcarbamoil]letillamida de

4cido morfolino-4-carboxilico:

N™ .

o A’S?’HTJ—O

Compuestos particulares adicionales de la presente
invenci6n incluyen:
{2- (2-difluorometoxi-fenilmetanocsulfonil-1-[1,1-dimetil-
2-ox0-2- (5-piridin-3-il-[1,3,4] oxadiazol-2-il) -
etilcarbamoil]etil}-amida de dcido morfolino-4-
carboxilico;
{2-fenilmetanosulfonil-1-[1-(5-fenil-[1,3,4] oxadiazol-2-
carbonil)pentilcarbamoil]etil }amida de &cido morfolino-4-
carboxilico (Compuesto 1; A2, Bl, C2);
{2~ (2-difluorometoxi-fenilmetanosulfonil-1-[1-(5-piridin-
3-i1-[1,3,4]oxadiazol-2-
carbonil)pentilcarbamoil]etil}amida de &cido morfolino-4-
carboxflico (Compuesto 2; A2, B2, Cl);
[1-[1-(3-ciclopropil-1,2,4-oxadiazol-5-
carbonil)propilcarbamoil] -2- (2-metilpropano-1-
sulfonil)etil]amida de &cido morfolino-4-carboxilico;
{2-(2-metilpropano-1l-sulfonil) -1-[1-(3-tiofen-2-il-1,2,4-
oxadiazol-5-carbonil)propilcarbamoil]etil}amida de &cido
morfolino-4-carboxilico;
[1-[1-(3-terc-butil-1,2,4-oxadiazol-5-
carbonil)propilcarbamoil] -2- (2-metilpropano-1-
sulfonil}etil]lamida de &cido morfolino-4-carboxilico;
{2-ciclopropilmetanosulfonil-1-[1-(5-fenil-1,2,4-
oxadiazol-5-carbonil)propilcarbamoilletil}amida de 4&cido
morfolino-4-carboxilico;
{ (R) -2-ciclopropilmetanosulfonil-1-[(S)-1-(5-
trifluorometil-1,2,4-oxadiazol-3-
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carbonil)propilcarbamoil]etil}amida de &cido morfolino-4-
carboxilico;

[(1)-[(1-(5-etil-1,2,4-0oxadiazol-3-
carbonil)propilcarbamoil] -2- (2-metilpropano-1-
sulfonil)etil]lamida de &cido morfolino-4-carboxilico;
{(R)-2- (2-metilpropano-1-sulfonil) -1-[(S)-1-(5-tiofen-3-
il-1,2,4-oxadiazol-3-carbonil)propilcarbamoil]etil }amida;
{(R)-1-[(8)-1-(3-terc-butil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2-ciclopropilmetanosulfoniletil}amida de
dcido morfolino-4-carboxilico;

{ (R)-2-(2-metilpropano-1-sulfonil) -1-[(8)-1-(5-
trifluorometil-1,2,4-oxadiazol-3-
carbonil)propilcarbamoill]etil}amida de &cido morfolino-4-
carboxilico;
{(R)-1-[(8)-1-(5-terc-butil-1,2,4-oxadiazol-3-
carbonil)propilcarbamoil] -2-fenilmetanosulfoniletil }amida
de dcido morfolino-4-carboxilico;
{(R)-1-[(8)-1-(5-terc-butil-1,2,4-oxadiazol-3-
carbonil)propilcarbamoil] -2-fenilmetanosulfoniletil }amida
de &cido morfolino-4-carboxilico;
{2-ciclopropilmetanosulfonil-1-[1-(3-ciclopropil-1,2,4-
oxadiazol-S-carbonil)propilcarbamoil]letil}amida de &cido
morfolino-4-carboxilico;
{2-ciclopropilmetanosulfonil-1-{1-(3-etil-1,2,4-~
oxadiazol-S-carbonil) propilcarbamoil]letil}amida de &cido
morfolino-4-carboxilico;
{2-ciclopropilmetanosulfonil-1-[1-(3-fenil-1,2,4-
oxadiazol-S5-carbonil)propilcarbamoil]etil}amida de &cido
morfolino-4-carboxilico;

{2- (2-metilpropano-1-gulfonil)-1-[1-(3-fenil-1,2,4-
oxadiazol-5-carbonil)propilcarbamoilletil}amida de &cido
morfolino-4-carboxilico;

[1-[1-(3-etil-1,2,4-0oxadiazol-5-
carbonil)propilcarbamoil] -2- {(2-metilpropano-1-
sulfonil)etil}amida de &cido morfolino-4-carboxilico;
{2-fenilmetanosulfonil-1-[1-(3-fenil-[1,2,4]-oxadiazol-5-
carbonil)propilcarbamoilletil}amida de &cido morfolino-4-
carboxilico;

{1-[1-(3-etil-[1,2,4] -oxadiazol-5-
carbonil)propilcarbamoil] -2-fenilmetanosulfoniletil }amida
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de 4cido morfolino-4-carboxilico;

{1-[1-(5-etil-[1,3,4] -oxadiazol-2-
carbonil)propilcarbamoil] -2-fenilmetanosulfoniletil }amida
de acido morfolino-4-carboxilico;
{1-[1-(5-terc-butil(l,3,4] -oxadiazol-2-
carbonil)propilcarbamoil] -2-fenilmetanosulfoniletil }amida
de dcido morfolino-4-carboxilico;
{2-(2-difluorometoxifenilmetanosulfonil)-1-[1,1-dimetil-
2-oxo0-2-(5-piridin-3-il-[1,3,4]oxadiazol-2-
il)etilcarbamoil]etil }amida de dcido morfolino-4-
carboxilico;

y 8sus correspondientes N-6xidos, y sus profidrmacos, y sus
derivados protegidos, sus isfmeros individuales y mezclas
de isdmeros; y las Bsales y los solvatos (por ejemplo,
hidratos) farmacéuticamente aceptables, y sus N-6xidos y
sus proférmacos, y sus derivados protegidos, sus isémeros
individuales y mezclas de isSmeros.

Farmacologia y Utilidad:

Los compuestos de la invencién son inhibidores se-
lectivos de catepsina S8 y, como tales, son {itiles para
tratar enfermedades en las que la actividad de catepsina
S contribuye a la patologia y/o la sintomatologia de la
enfermedad. Por ejemplo, los compuestos de la invencién
son Gtiles para tratar trastornos autoinmunes, incluyen-
do, pero no limitados a, diabetes de inicio juvenil, es-
clerosis mGltiple, pénfigo wvulgar, enfermedad de Graves,
miastenia grave, lupus eritematoso sistémico, artritis
reumatoide y toroiditie de Hashimoto, trastornos alé&rgi-
coe, incluyendo, pero no limitados a, asma, y respuestas
inmunes alogeneicas, incluyendo, pero no limitadas a,
trasplantes de 6rganos o injertos de tejido.

La catepsina S también estd implicada en trastornos
que implican elastolisis excesiva, tales como enfermedad
pulmonar obstructiva crénica (por ejemplo, enfisema),
bronquiolitis, elastolisis excesiva de las vias respira-
torias en el asma y la bronquitis, neumonitis y enferme-
dad cardiovascular tal como ruptura de la placa y atero-
ma. La catepsina S est4d implicada en la formacién de fi-
brillas y, por lo tanto, los inhibidores de catepsina S
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se usan en el tratamiento de la amiloidosis sistémica.

Las actividades inhibidoras de proteasas cisteinicas
de los compuestos de la invencién pueden determinarse me-
diante métodos conocidos por los expertos normales en la
técnica. Se conocen ensayos in vitro adecuados para medir
la actividad de proteasas y su inhibicién por los com-
puestos de prueba. Tipicamente, el ensayo mide la hidré-
lisis inducida por proteasa de un sustrato basado en pép-
tidos. Detalles de ensayos para medir la actividad in-
hibidora de proteasas se indican en los Ejemplos 25-28,
posteriormente.

Administracién y Compoeiciones Farmacéuticas:

En general, los compuestos de F6rmula (I) se admi-
nistrarin en cantidades terapéuticamente eficaces a tra-
vée de cualquiera de lose modoe habituales y aceptables
conocidos en la técnica, solos o en combinacién con uno o
mis agentes terapéuticos. Una cantidad terapéuticamente
eficaz puede variar ampliamente dependiendo de la grave-
dad de la enfermedad, la edad y la salud relativa del su-
jeto, la potencia del compuesto usado y otros factores.
Por ejemplo, cantidades terapé&uticamente eficaces de un
compuesto de Fé6rmula (I) pueden variar de aproximadamente
1 microgramo por kilogramo de peso corporal (ug/kg) al
dia a aproximadamente 60 miligramos por kilogramo de peso
corporal (mg/kg) al dia, tipicamente de aproximadamente 1
pg/kg/dia a aproximadamente 20 mg/kg/dia. Por lo tanto,
una cantidad terapéuticamente eficaz para un paciente
humano de 80 kg puede variar de aproximadamente 80 ug/dia
a aproximadamente 4,8 g/dia, tipicamente de aproximada-
mente 80 pg/dia a aproximadamente 1,6 g/dia. En general,
un experto normal en la técnica, actuando dependiendo del
conocimiento personal y la descripcién de esta Solicitud,
podrd determinar una cantidad terapéuticamente eficaz de
un compuesto de F6érmula (I) para tratar una enfermedad
dada.

Los compuestos de F6rmula (I) pueden administrarse
como composiciones farmacéuticas mediante una de las si-
guientes rutas: oral, sistémica (por ejemplo, transdérmi-
ca, intranasal o mediante supositorios) o parenteral (por
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ejemplo, intramuscular, intravenosa o subcutéinea). Las
composiciones pueden tomar la forma de tabletas, pildo-
ras, cépsulas, semisblidos, polvos, formulaciones de li-
beracidén sostenida, soluciones, 8suspensiones, elixires,
aerosoles o cualquier otra composicién apropiada, y estén
comprendidas por, en general, un compuesto de Férmula (I)
en combinacién con al menos un excipiente farmacéutica-
mente aceptable. Los excipientes aceptables son atéxicos,
ayudan a la administracién y no afectan adversamente al
beneficio terapéutico del ingrediente activo. Tal exci-
piente puede ser cualquier excipiente 86lido, 1liquido,
semisdlido o, en el caso de una composicién de aerosol,
gaseoso que esté disponible generalmente para un experto
en la técnica.

Excipientes farmacéuticos 86lidos incluyen almidén,
celulosa, talco, glucosa, lactoea, sacarosa, gelatina,
malta, arroz, harina, creta, gel de silice, estearato
magnésico, estearato sédico, monoestearato de glicerol,
cloruro s6dico, leche desnatada deshidratada y similares.
Los excipientes ligquidos y semisflidos pueden seleccio-
narse de agua, etanol, glicerol, propilenglicol y diver-
o8 aceites, incluyendo los de origen petrolifero, ani-
mal, vegetal o sintético (por ejemplo, aceite de cacahue-
te, aceite de soja, aceite mineral, aceite de sésamo y
similares). Portadores liquidos preferidos, particular-
mente para soluciones inyectables, incluyen agua, solu-
cién salina, dextrosa acuosa y glicoles.

La cantidad de un compuesto de Fé6rmula (I) en la
composicién puede variar ampliamente dependiendo del tipo
de formulacién, el tamafic de una dosificacién unitaria,
el tipo de excipiente y otros factores conocidos por los
expertos en la técnica de la ciencia farmacéutica. En ge-
neral, una composicién de un compuesto de F6rmula (I} pa-
ra tratar una enfermedad dada comprenderi de 0,01% en pe-
280 a 10% en peso, preferiblemente de 0,3% en peso a 1% en
pesao, de ingrediente activo, siendo el resto el excipien-
te o los excipientes. Preferiblemente, la composicién
farmacéutica se administra en una sola forma de dosifica-
cién unitaria para el tratamiento continuo o en una sola
forma de dosificacién unitaria a wvoluntad cuando se re-
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quiere especificamente el alivio de los sintomas. Formu-
laciones farmacéuticas representativas que contienen un
compuesto de Férmula (I) se describen en el Ejemplo 29,
mas adelante.

Quimica:
Procedimientos para Elaborar Compuestos de F6rmula (I):

Los compuestos de la invencién pueden prepararse me-
diante la aplicacifn o la adaptaciém de métodos conoci-
dos, por lo que se entiende métodos usados hasta ahora
descritos en la literatura, por ejemplo los descritos por
R.C. Larock en Comprehensive Organic Transformations, VCH
publishers, 1989.

En las reacciones descritas mds adelante aqui, puede
ser necesario proteger grupos funcionales reactivos, por
ejemple grupos hidroxi, amino, imino, tio o carboxi,
cuando estos se deseen en el producto final, para evitar
su participacién no deseada en las reacciones. Pueden
usarse grupos protectores convencionales de acuerdo con
la préactica esténdar, por ejemplo, véase T.W. Greene Yy
P.G.M. Wuts en “Protective Groups in Organic Chemistry”
John Wiley and Sons, 1991.

Compuestos de F6rmula (I), en la que X*® es un grupo
de f6rmula (a) (segin se define en el Sumario de la In-
vencién), es decir compuestos de F6rmula (V), pueden pre-
pararse procediendo como en el siguiente Esquema de Reac-
cién 1:
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Esquema de Reaccién 1

bLr.

(m (m
. lEhm
(O)I“ ,,
Y X
H = g | _J B
av)
(0).?’, l »
R ; .

R\

en el que cada uno de X, X!, x?, Y, R} R' R, R®, RY y
R*” es como se define para la Férmula (I) en el Sumario de
la Invencién. Asi, en la etapa 1, un &cido de férmula
(II) puede condensarse con un compuesto aminico de férmu-
la (III) para dar una B-hidroxiamida de f6érmula (IV). La
reaccién de condensacién puede efectuarse con un agente
de acoplamiento apropiado (por ejemplo, hexafluorofosfato
de benzotriazol-l-iloxitrispirrolidinofosfonio (PyBOP.) '
hidrocloruro de 1-(3-dimetilaminopropil) -3~
etilcarbodiimida (EDCI), hexafluorofosfato de O-
benzotriazol-1-il-N,N,N’ ,N’-tetrametiluronio (HBTU), 1,3-
diciclohexilcarbodiimida (DCC} o similares) y opcional-
mente un catalizador apropiado (por ejemplo, 1-
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hidroxibenzotriazol (HOBt), 1-hidroxi-7-azabenzotriazol
(HOAt) , hexafluorofosfato de O-(7-azabenzotriazol-1-il)-
1,1,3,3-tetrametiluronio (HATU) o similares) y una base
no nucle6fila (por ejemplo, trietilamina, N-
metilmorfolina y similares, © cualquiera de sus combina-
ciones adecuadas) a temperatura ambiente, y requiere 5 a
10 horas para completarse. La $-hidroxiamida de férmula
(IV) puede hidrolizarse a continuacién, en la etapa 2,
para dar un compuesto de férmula (V). La reaccién de oxi-
dacién puede llevarse a cabo convenientemente usando per-
yodinano de Dess-Martin en un disolvente inerte, tal como
diclorometano, y a una temperatura de aproximadamente 0°C
a aproximadamente temperatura ambiente.

Los compuestos de Férmula (I), donde X® es un grupo
de f6rmula (b) (segiin se défine en el Sumario de la In-
vencién), puede prepararse procediendo como en el Esquema
de Reaccién 2, pero usando un compuesto aminico de f&érmu-
la (VI). Los compuestos de FS6rmula (I), donde X® es un
compuesto de f6rmula (C) (seglin se define en el Sumario
de la Invencién), pueden prepararse procediendo como en
el Esquema de Reaccién 2, pero usando un compuesto amini-
co de f6rmula (VII),

m‘i;(try A L.
A bLf;>—_lP : i;é?__np

R" R x
VD (Vi)

en las que cada uno de X, ¥, R, R¥, R* y R* es como se
define para la F6rmula (I) en el Sumario de la Invencién.

Descripciones detalladas para la sintesis de un com-
puesto de Férmula (I) mediante los procedimientos del Es-
quema de Reaccién 1 se indican en los Ejemplos 1 a 20,
mds adelante.

Procedimientos Adicionales para Preparar Compuestos de
Formula (I):

Un compuesto de Férmula (I) puede prepararse como
una sal por adicién de &cidos farmacéuticamente aceptable
al hacer reaccionar la forma de base libre del compuesto
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con un &cido inorgénico u orglnico farmacéuticamente
aceptable. Alternativamente, una sal por adicién de bases
farmacéuticamente aceptable de un compuesto de F6rmula
(I) puede prepararse al hacer reaccionar la forma de &aci-
do libre del compuesto con una base inorgénica u orgénica
farmacéuticamente aceptable. Acidos y bases inorgénicos y
orgénicos adecuados para la preparacién de las sales far-
macéuticamente aceptables de compuesto de Férmula (I) se
indican en la seccién de definiciones de esta Solicitud.
Alternativamente, las formas de sal de los compuestos de
F6rmula (I) pueden prepararse ugando sales de los mate-
riales de partida o productos intermedios.

Las formas de &cido libre o base libre de los com-
puestos de FSrmula (I) pueden prepararse a partir de la
forma de sal por adicién de bases o sal por adicién de
dcidos correspondiente. Por ejemplo, un compuesto de Fér-
mula (I) en una forma de sal por adicién de &cidos pude
convertirse en la correspondiente base libre al tratar
con una base adecuada {por ejemplo, solucidn de hidréxido
aménico, hidrb6xido sédico y similares). Un compuesto de
FPérmula (I) en una forma de sal por adicién de bases pue-
de convertirse en el &cido libre correspondiente al tra-
tar con un &cido adecuado (por ejemplo, &cido clorhidri-
co, etc).

Los N-6xidos de compuestose de F6rmula (I) pueden
prepararse mediante métodos conocidos por los expertos
normales en la técnica. Por ejemplo, los N-éxidos pueden
prepararse tratando una forma no oxidada del compuesto de
F6rmula (I) con un agente oxidante (por ejemplo, &cido
trifluoroperacético, &acido permaleice, &cido perbenzoico,
dcido peracético, &cido meta-cloroperoxibenzoico o simi-
lares) en un disolvente orgdnico inerte adecuado (por
ejempleo, un hidrocarburo halogenado tal como diclorometa-
no) a aproximadamente 0°C. Altermativamente, los N-6xidos
de los compuestos de F6rmula (I) pueden prepararse a par-
tir del N-6xido de un material de partida apropiado.

Los compuestos de F&6rmula (I) en forma no oxidada
pueden prepararse a partir de N-6xidos de compuestoe de
F6rmula (I) tratando con un agente reductor (por ejemplo,
azufre, diéxido de azufre, trifenilfosfina, borohidruro
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de litio, borohidruro sédico, tricloruro de fésforo, tri-
bromuro o similares) en un disolvente organico inerte
adecuado {por ejemplo, acetonitrilo, etanol, dioxano
acuoso o similares) a de 0 a 80°C.

Los derivados de profirmaco de los compuestos de
F6rmula (I) pueden prepararse mediante métodeos conocidos
por los expertos normales en la té&cnica (por ejemplo, pa-
ra detalles adicionales, véase Saulnier y otros (1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p.
1985). Por ejemplo, pueden prepararse profdrmacos apro-
piados al hacer reaccionar un compuesto no derivado de
F6rmula (I) con un agente de carbamilacién adecuado (por
ejemplo, carbonocloridato de 1,l-aciloxialquilo, carbona-
to de para-nitrofenilo o similares).

Derivados protegidos de los compuestos de Férmula
(I) pueden elaborarse por medios conocidos por los exper-
tos en la técnica. Una descripcién detallada de las téc-
nicas aplicables a la creacifn de grupos protectores y su
retirada puede encontrarse en T.W. Greene, Protecting
Groups in Organic Synthesis, 3* edicién, John Wiley &
Sona, Inc. 1999.

Los compuestos de la presente invencifn pueden pre-
pararse convenientemente, o formarse durante el procedi-
miento de la invencién, como solvatos (por ejemplo,
hidratos). Los hidratos de los compuestos de la presente
invencién pueden prepararse convenientemente mediante re-
cristalizacién en una mezcla de disolventes acuo-
sos/orgénicos, usando disolventes orgénicos tales como
dioxina, tetrahidrofurano o metancl. Los compuesto de
Férmula (I) pueden prepararse comc sus estereoisbdmeros
individuales al hacer reaccionar una mezcla racémica del
compuesto con un agente de resolucién Spticamente activo
para formar un par de compuestos diasterecisdmeros, sepa-
rar los diastereoisfmeros y recuperar el enantifmero 6p-
ticamente puro. Aunque la resolucidén de los enantiémeros
puede llevarse a cabo usando derivados diastereoisémeros
covalentes de los compuestoe de F6rmula (I), se prefieren
complejos disociables (por ejemplo, sales diastereoisbme-
ras cristalinas). Los diastereocisSmeros tienen propieda-
des fisicas distintas (por ejemplo, puntos de fusién,
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puntos de ebullicién, solubilidades, reactividad, etc.) y
pueden separarse f&cilmente aprovechéndose de estas dife-
rencias. Los diastereoisémeros pueden separarse mediante
cromatografia o, preferiblemente, mediante técnicas de
separacién/resolucifn basadas en diferencias de solubili-
dad. El enantifmero 6pticamente puro se recupera a conti-
nuacién, junto con el agente de resolucién, mediante
cualquier medio préctico que no dé como resultado la ra-
cemizacién. Una descripcién mis detallada de las técnicas
aplicables a la resolucién de estereoisémeros de compues-
tos a partir de su mezcla racémica puede encontrarse en
Jean Jacques Andre Collet, Samuel H. Wilen, Enantiomers,
Racemates and Resolutions, dJohn Wiley & 8Sons, Inc.
(1981) .

En resumen, los compuestos de Fé6rmula (I) se elabo-
ran mediante un procedimiento que comprende:
(A) hacer reaccionar un compuesto de F6rmula (II):

~8(0),

m

con un compuesto de la Férmula (III):
r ¢
HN
t ]
e L)

(m

seguido por la oxidacién de la R-hidroxiamida (IV)
resultante:

{33
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en la que X, Y, X', x?, R} R' R, R¥®, R™ y R* gon
como Be definen en el Sumario de la Invencibén para
la Férmula (I); o
(B) hacer reaccionar un compuesto de F&6rmula (II) con un
5 compuesto de la Férmula (VI):

Hf

Y 23
» | Hy—x

N-x

VD)

seguido por la oxidacién de fR-hidroxiamida (VIII)
resultante:

10 en la que X, ¥, R, R*¥, R™ y R? gon como se definen

en el Sumario de la Invencién para la Férmula (I); o

(C) hacer reaccionar un compuesto de FSrmula (II) con un
compuesto de la F6rmula (VII):

20
a L
2 xﬂ?—-n

(Vi)

15 seguido por la oxidacién de la f#-hidroxiamida (IX)
resultante:
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(O)II’
RW’ Y
o R* »* :,/?— o

(x)

en la que X, ¥, R, R¥, R™ y R* gon como se definen
en el Sumario de la Invencién para la Fé6rmula (I); y

(D) opcionalmente convertir un compuestc de F6rmula (I)
en una sal farmacéuticamente aceptable;

(E) opcionalmente convertir una forma salina de un com-
puesto de FSrmula (I) en una forma no salina;

(F) opcionalmente convertir una forma no oxidada de un
compuesto de FS6rmula (I) en un N-6xido farmacéutica-
mente aceptable;

(G) opcionalmente convertir una forma de N-6xido de un
compuesto de F6rmula (I) en su forma no oxidada;

(H) opcionalmente resolver un isémero individual de un
compuesto de PF6rmula (I) a partir de una mezcla de
isbmeros;

{(I) opcionalmente convertir un compuesto no derivado de
F6rmula (I) en un derivado de prof&rmaco farmacéuti-
camente aceptable; y

(J) opcionalmente convertir un derivado de profirmaco de
un compuesto de F6rmula (I) en su forma no derivada.
Los productos intermedios de Férmula (II), en la que

X' es metileno, X* es metileno y R® y R* son como se defi-

nen anteriormente aqui, pueden prepararse mediante: (i)

la alquilacién de cisteina con un bromuro de alquilo de

fé6rmula R3CH;Br [la reaccién puede llevarse a cabo conve-
nientemente en presencia de un hidr6xido de metal alcali-
no, tal como hidréxido s&dico, en etanol y a una tempera-
tura de hasta aproximadamente 40°C]; (ii) la reaccidén con
un compuesto de férmula R*-Cl (por ejemplo cloruro de
morfolinocarbonilo) en presenclia de una base adecuada,
tal como trietilamina, en un disolvente inerte, tal como
acetonitrilo, y a temperatura ambiente; (iii) la oxida-
cién, por ejemplo con H,WO, y per&xido de hidrégeno, en un
disolvente adecuado, tal como alcoheol isopropilico, y a
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una temperatura de aproximadamente 15-20°C,

Los productos intermedios de F&6rmula (III), en la
que X, ¥, R¥, R¥, R™ y RrR?® gon como se definen anterior-
mente aqui, pueden prepararse mediante: (i) el tratamien-
to de compuestos de férmula (X) [en la que X, Y y R* son
como se definen anteriormente aqui} con butil-litio en un
disolvente inerte, tal como tetrahidrofurano, a una tem-
peratura de aproximadamente -78°C; (ii) el tratamiento
del anidén resultante con dieterato de bromuro de magnesio
a una temperatura de aproximadamente -78°C; (iii) la re-
accién del compuesto de Grignard resultante con un alde-
hfdo de f6rmula (XI) [en la que R?*®, R® y R gon como se
definen previamente agqui] a una temperatura de aproxima-
damente -45°C.

x) (X1

La preparacién de los productos intermedios de fér-
mula (III) puede llevarse a cabo convenientemente con el
NH de compuestos de f6drmula (XI) protegido, con, por
ejemplo, un grupo Boc.

Los compuestos de férmula (X), en la que X, Y y R®
son como se definen anteriormente aqui, pueden prepararse
mediante la reaccién de hidrazonas de f6rmula (XII)

o,

Rﬂ
HN~

(Xm)

en la que R*® es como se define anteriormente aqui, con
ortoformiato de trietilo, en presencia de un catalizador
dcido, tal como dcido para-toluenosulfénico, y a una tem-
peratura de hasta aproximadamente 125°C,

Los productos intermedios de f&rmula (VI) en la que
X, ¥, R®, R® R y R?® gon como se definen anteriormente
aqui, pueden prepararse en el esquema de reaccién 2 gi-
guiente:
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Esquema de Reaccién 2

] 0
I Etapa 1 I
R CN ——— g
nﬂ ] lﬂ ‘ll )J\
() (:47y)

Etepa 2

¥

a2 4
R N‘oj‘x”

:
ST

(VD

Asi, en la etapa 1, a-hidroxinitrilos de £f&rmula
(XIII) (en la que R*®, R*¥, R* y R? gon como se definen
anteriormente aqui y R*’ es un grupo protector adecuado,
tal como terc-butoxicarbonilo, pueden hacerse reaccionar
con hidroxilamina en presencia de un alc6xido de metal
alcalino, tal como metéxido s6dico, en metanol y a 0°C.
Los compuestos resultantes de férmula (XIV) [en la que
R¥, R¥, R™, R® y R?Y Bon como se definen anteriormente
aqui] pueden emplearse a continuacién, en la etapa 2, con
4cidos de férmula R*-COH [en la que R* es como se define
anteriormente aqui] en presencia de un agente de acopla-
miento apropiado I[por ejemplo, hidrocloruro de 1-(3-
dimetilaminopropil) -3-etilcarbodiimida (EDCI)] y opcio-
nalmente un catalizador apropiado [por ejemplo, 1-
hidroxibenzotriazol (HOBt)] y una base no nucledéfila [por
ejemplo, trietilamina] aproximadamente a temperatura am-
biente. Los compuestos resultantes de f6rmula (XV) [en la
que R, R®, RM™, R¥® y R? gon como se definen anterior-
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mente aqui] pueden ciclarse a continuacién, en la etapa
3, calentando en un disolvente inerte, tal como diglime,
a una temperatura de aproximadamente 150°C a aproximada-
mente 200°C en un reactor de microondas. Los compuestos
ciclados de f6rmula (XVI) [en la que R?*°, R?*?, R*, R®¥ y
R¥ son como se definen anteriormente aqui] pueden despro-
tegerse, en la etapa 4, para dar productos intermedios de
f6rmula (VI) [por ejemplo, cuando R¥ es terc-
butiloxicarbonilo, la desproteccién se lleva a cabo con-
venientemente mediante tratamiento con &cido trifluorca-
cético a temperatura ambiente].

Los productos intermedios de f6rmula (VII), en la
que X, Y, R?*, R, R™ y R? gon como se definen anterior-
mente aqui, pueden prepararse como el siguiente esquema
de reaccién 3:
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Esquema de Reaccién 3

AL+ m L
la.m

J .
. =

o .
lEtnplS

g .

Asi, en la etapa 1, a-hidroxidcidos de £f6rmula
(XVII) [en la que R**, R®, R™ y R? gson como se definen
anteriormente aqui] pueden hacerse reaccionar con N-
hidroxiamidinas de férmula (XVIII) [en la que R*®* es como
se define anteriormente aqui] en presencia de un agente
de acoplamiento adecuado, tal como N-
ciclohexilcarbodiimida-N’-metilpolieatireno, en un disol-
vente inerte, tal como diclorometano, y a una temperatura
de aproximadamente 0°C. El compuesto resultante de f&6rmu-
la (XIX) [en la que R*®, R*¥, R*, R?* y R? son como se de-
finen anteriormente aqui] se ciclan a continuacién, en la
etapa 2, calentando en un reactor de microondas en un di-
solvente inerte, tal como tetrahidrofurano, a una tempe-
ratura de aproximadamente 180°C. Los oxadiazoles resul-
tantes de férmula (XX) [en la que R?®°, R?*, R, R® y RY?
son como se definen anteriormente aqui] pueden desprote-
gerse a continuacién, en la etapa 4, para dar productos
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intermedios de férmula (VI) [por ejemplo, cuando R?’ es
terc-butoxicarbonilo, la desproteccién sge lleva a cabo
convenientemente mediante tratamiento con triamina-3 Si-
licycle en un disolvente inerte, tal como diclorometano,
Yy a temperatura ambiente].

Ejemplos:

La presente invencién se ejemplifica adicionalmente,
pero no se limita por, los siquientes ejemplos que ilus-
tran la preparaciSn de compuestos de F&rmula (I) (Ejem-
plos) y productos intermedios (Referencias) de acuerdo
con la invencién.

REFERENCIA 1
2-Amino-1-{5-fenil-[1,3,4]loxadiazol-2-il)-1-hexanol

‘>O
NN
H,

Una mezcla de la benzoilhidracida (22,5 g, 165
milimoles), ortoformiato de trietilo (150 ml) y &cido p-
toluenosulfénico (300 mg) se calentd a 120°C durante 12
horas. El ortoformiato de trietilo en exceso se retiré
bajo vacioc y el residuo pe Bometid a cromatograffia en co-

lumna de gel de silice para producir 2-fenil-
[1,3,4]oxadiazol (14,5 g); H* NMR [(CD;),S0]: & 9,34 (1H,
s), 8,05-7,98 (2H, m), 7,68-7,565 (3H, m); MS: 147,4
(M+1) .

Se afiadié n-Buli (solucién 1,6 M en 6,2 ml de hexa-
no) gota a gota bajo N; a -78°C a una solucién agitada de
2-fenil-[1,3,4]oxadiazol (1,46 g, 10 milimoles) en THF
(40 ml). Después de 1 hora, se afiadié MgBr.Etz;O (1,29 g,
5 milimoles) y la mezcla de reaccién se dejé calentar
hasta -45°C durante 1 hora antes de tratarse con 2-Boc-
Nlu-aldehido (1,07 g, 5 milimoles) en THF (20 ml). La
mezcla de reacciébn se agité durante 1 hora, se extinguid
con NH,Cl saturado y se extrajo con acetato de etilo. La
capa orgdnica se lavé con salmuera, se secd con MgSO, Yy
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se concentrd. El reesiduo se sometid a cromatografia en
columna de gel de silice para dar 2-{2-Boc-amino-1l-
hidroxihexil)-S5-fenil- [1,3,4] oxadiazol (800 mg); MS:
360,2 (M-1), 362,6 (M+1), 364,6 (M=23).

Se mezclaron 2-(2-Boc-amino-l-hidroxihexil)-5-fenil-
[1,3,4]oxadiazol (130 mg, 0,36 milimoles) y MeCl; (5 ml)
y se afiadié TFA (1 ml) a temperatura ambiente. Después de
agitar durante 1 hora, el disolvente y el TFA en exceso
se retiraron bajo vacio para producir 2-amino-1-(5-fenil-
[1,3,4)]oxadiazol-2-il)-1-hexanol.

REFERENCIA 2
2-Amino-1-(5-piridin-3-il-[1,3,4)Joxadiazol-2-il)hexan-1-

ol
HN. | "I
rf N\

H,

Se afiadié n-BulLi (solucién 1,6 M en 2,1 ml de hexa-
no) gota a gota bajo N a -78°C a una solucifn agitada de
2-(3-piridil)-[1,3,4]oxadiazol (500 mg, 2,4 milimoles) en
THF (20 ml). Después de 1 hora, se afladié MgBr.Et;0
(808,66 g, 3,4 milimoles) y la mezcla de reaccifn se dejé
calentar hasta -45°C durante 1 hora antes de tratarse con
2-Boc-Nlu-aldehido (511 g, 2,38 milimoles) en THF (10
ml). La mezcla de reaccifn se agité durante 1 hora, se
extinguié con NH;Cl saturado y se extrajo con acetato de
etilo. La capa orgdnica se lavé con salmuera, se secd con
MgsOs; y se concentré. El residuo se sometid a cromatogra-
fia en columna de gel de silice para dar 2-(2-(2-Boc-
amino-l1-hidroxihexil) -5-(3-piridil)-(1,3,4]oxadiazol (200
mg); MS: 361,4 (M-1), 363,2 (M+l).

Se mezclaron 2-(2-Boc-amino-l-hidroxihexil)-5-(3-
piridil)-[1,3,4]oxadiazol (100 mg, 0,27 milimoles) vy
MeCl; (5 ml) y se afiadié6 TFA (1 ml) a temperatura ambien-
te. Después de agitar durante 1 hora, el disolvente y TFA
en exceso se retiraron bajo vacio para producir 2-amino-
1- (5-piridin-3-il-[1,3,4]oxadiazol-2-il)-1-hexan-1-0l.

/93



10

15

20

25

30

a5

- 56 -

REFERENCIA 3
2-Amino-1-(5- (4-piridil)-[1,3,4]loxadiazol-2-il)-1-hexanol

RQraY

Una mezcla de la hidracida isonicotinica (13,7 g,
100 milimoles), ortoformiato de trietilo (60 ml) y &cido
p-toluenosulfénico (30 mg) ee calentd a 130°C durante 12
horas. El ortoformiato de trietilo en exceso BsBe retiré
bajo vacfo. El residuo Be cristalizé en acetato de etilo
para dar 2-(4-piridil)-[1,3,4)loxadiazol (14,8 g); H' NMR
[(CD3;)280]: & 9,46 (1H, s8), 8,8 (2H, dd), 7,9 (2H, dd)

Se afiadidé n-BulLi (solucidén 1,6 M en 12,5 ml de hexa-
no) gota a gota bajo N; a -78°C a una solucidén agitada de
2-(4-piridil)-[1,3,4loxadiazol (2,94 g, 20 milimoles) en
THF (80 ml). Después de 1 hora, se afiadié MgBr.Et,0 (5,16

g, 20 milimoles) y la mezcla de reaccitn se dejé calentar .

hasta -~45°C durante 1 hora antes de tratarse con 2-Boc-
Nlu-aldehido (2,58 g, 12 milimoles) en THF (20 wml). La
mezcla de reaccién se agité durante 1 hora, se apagd con
NH,Cl saturado y se extrajo con acetato de etilo. La capa
orgdnica se lav6é con salmuera, se sec6d con MgSO, y Bse
concentré6. El residuo se sometié a cromatografia en co-
lumna de gel de silice para dar 2-(2-Boc-amino-1-
hidroxihexil) -5- (4-piridil) -1,3,4-oxadiazol (950 mg); MS:
361,4 (M-1), 363,4 (M+l1).

Se mezclaron 2-(2-Boc-amino-l1l-hidroxihexil) -5- {4-
piridil)-1,3,4-oxadiazol (950 mg, 2,62 milimoles) y MeCl,
(5 ml) y se afiadi6 TFA (1 ml) a temperatura ambiente.
Después de agitar durante 1 hora, el disolvente y el TFA
en exceso 8se retiraron bajo vacio para producir sal de
TFA de 2-amino-1-(5-(4-piridil)-[1,3,4loxadiazol-2-il)-1-
hexanol (1 g); MS: 263,0 {(M+1).

REFERENCIA 4
Acido 3-ciclopropilmetanosulfonil-2-[{morfolino-4-

carbonil}amino] propiénico

/J y}/
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Etapa 1

Se afiadid durante 40 minutos una sclucidn de
hidréxido s6dico (2,0 eq., 64,6 g) en etanol (650 ml) (la
golucién de hidréxido s86dico se mantuvo por debajo de
40°C durante su preparacién, 3 horas para la disolucifn
completa} a una suspensién de L-cisteina (100 g) en eta-
nol (850 ml) bajo nitrSgeno. Después de la adicién, se
afiadi6 durante 20 minutos bromuro de ciclopropilmetilo
(1,1 eq., 122,5 g) mientras se mantenia la temperatura a
25-30°C con un bafio frio. La suspensién blanca resultante
se agitdé durante otras 18 horas y a continuacién se ex-
tinguid al afiadir HCl1l 2N (0,73 eq., 300 ml) durante 20
minutos. La suspensién espesa se concentrdé (100 miliba-
res, bafio a 52°C) hasta aproximadamente 400 ml (1,5 1 de
etanol/agua destilada) y a continuacién se afiadié agua
(750 ml). E1 pH (9,6) se ajusté hasta pH 6,5 con HCl 2N y
la mezcla se agitdé a 4°C durante 2 horas y a continuacién
se filtrd6. La torta se lavd cinco veces con agua (100 ml)
y a continuacién se sec6 a vacio para proporcionar 8-
ciclopropilmetil-L-cisteina (128,2 g, 88,6% de rendimien-
to) .
Etapa 2

Se afiadié trietilamina (2,2 eq., 176 ml) durante 15
minutos a una suspensidn de S-ciclopropilmetil-L-cisteina
(100 g) en acetonitrilo (1,5 1) y agua (150 ml) bajo
nitrégenoc. Se afladid cloruro de morfolinocarbonilo (1,15
eq., 100 g) a la suspensién durante 4 horas a temperatura
ambiente. La solucifn resultante se agitdé durante otras
18 horas a temperatura ambiente y la mezcla se concentrd
hasta aproximadamente 400 ml (100 milibares, bafic a
50°C). La mezcla se diluyé con agua (250 ml) y el pH
(5,3) se ajusté hasta 12,5 al afiadir hidréxido s&dico 2N
(2,1 eq., 616 ml). La mezcla acuosa se lavd tres veces
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con diclorometano (500 ml). Se afiadié diclorometano adi-
cional (500 ml) y el pH se ajusté hasta pH 2,0-2,5 afia-
diendo HC1 2N (1,0 eq., 285 ml). La capa acuosa se extra-
jo dos veces con diclorometano (100 ml). Los extractos
dcidos combinados se lavaron con agua {100 ml) y se con-
centraron hasta aproximadamente 400 ml. La mezcla se des-
tilé a continuacifin bajo vacio (P<=300 milibares, tempe-
ratura «<=50°C) mientras se mantenia el volumen constante
al afiadir alcohol isopropilico (400 ml). La mezcla se en-
frié a continuacién hasta 15-20°C y se afiadié H,WO, (0,02
eqg., 2,9 g) seguido por solucién de peréxido de hidrbgeno
al 30% (2,2 eq., 130 ml). La mezcla se agité durante la
noche a temperatura ambiente y a continuacién se enfrié
hasta 0-5°C y se afiadié una solucibén de Na,;S8;0; (0,2 eq.,
21,6 g) en agua (100 ml). La mezcla se extrajo con aceta-
to de etilo (1,6 1) y a continuacién dos veces con una
mezcla de acetato de etilo y alcohol isopropilico (500
ml, 7/3, v/v). Lag capas orgénicas combinadas se secaron
sobre Na;SO, (300 g) y a continuacién se concentraron hase-
ta aproximadamente 250 ml. El alcohol isopropilico resi-
dual se destild bajo vacio, manteniendo el volumen cons-
tante al ailadir acetato de etilo (250 ml). La suspensién
resultante se agité a temperatura ambiente durante otra
hora y a continuacién se filtré6. El1 s86lido sme lavd dos
veces con acetato de etilo (50 ml) y a continuacién se
secd a vacio para proporcionar la ciclopropilsulfona
(182,6 g, 64,8% de rendimiento). El filtrado se concentrd
a vacio, se aislé mis producto en acetato de etilo (150
ml), se lavé dos veces con acetato de etilo (50 ml) y a
continuacidén se sec6 para proporcionar otros 27,2 g de
fcido (14,9%). 'H-NMR (DMSO-d6): 12,9 (s ancho, 1H), 7,16
(d, 1H), 4,5 (m, 1H), 3,6-3,42 (m, 5H), 3,35-3,2 (m, 5H),
3,15-3,0 (m, 2H), 1,0 (m, 1H), 0,6 (m, 2H), 0,3 (m, 2H).
MS: 321 (MHY).

REFERENCIA 5
Acido 3-(2-metil-propano-1-sulfonil)-2- [ (morfolino-4-
carbonil)aminol] propiénico

/6.
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Al proceder de una manera similar al Ejemplo de
Referencia 4 anterior pero usando bromuroc de iscbutilo en
lugar de bromuro de ciclopropilmetilo y solucién de
hidréxido sédico 10N en lugar de hidr6xido s6dico etané-
lico, en la Etapa 1 se prepar® acido 3-(2-metilpropano-1-
gulfonil) -2~ [ (morfolino-4-carbonil} -amineo] -propiénico.
'H-NMR (CDCl;): 10,0 (s ancho, 1H), 6,1 (d, 1H), 4,8 (m,
1H), 3,75-3,6 (m, 6H), 3,5-3,3 (m, 4H), 3-2,85 (d, 2H),
2,35 (m, 1H), 1,1 (d, 6H). MS: 323 (MH').

REFERENCIA 6
(S)-2-Amino-1- (3-terc-butil-[1,2,4]oxadiazol-5-il) -butan-

>FT= ..k,,tﬁm M

°o_/ o
lmuhdhummuuman
1. TRAICH,CY, o\’r%
2. Triamina Slioycle :ﬂ, i _JP‘%(
CHC, e/
1-0l
Una 80lucidn de acido {S)-3-terc-

butoxicarbonilamino-2-hidroxipentanoico (1,63 g, 7 mili-
moles) y N-hidroxi-2,2-dimetilpropionamidina (0,9 g, 7,75
milimoles) en diclorometano (40 ml) se agit6 a 0°C. Se
afiadié en porciones N-ciclohexilcarbodiimida-N’ -
metilpoliestireno (1,92 milimoles/g, 5,1 g, 9,8 milimo-
les). La mezcla de reaccidén se agitdé bajo nitrégeno du-
rante 1 hora. La mezcla de reaccifn se f£iltrS, la resina
se lavdé con diclorometano y el filtrade se evaporé bajo
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vacio hasta sequedad. El residuo se disolvié en THF (20
ml), la solucién se dividié en cinco partes iguales, que
Be cargaron en viales de reactor de microondas y se ca-
lentaron en un reactor de microondas a 180°C durante 3
minutos. Los reactores se enfriaron hasta temperatura am-
biente, las soluciones se combinaron y el THF se evapord
bajo vacio. El residuo se someti6 a cromatografia de de-
sarrollo ré&pido (eluyendo con un gradiente de 5% a 65% de
acetato de etilo en heptano) para dar un aceite incoloro
[LC/MS m/z=336 (M+Na‘*), 214 (M+H'-Boc)]. El aceite incolo-
ro se disolvié en diclorometano (45 ml) y se afiadié &cido
trifluorcacético (5 ml). Después de 2 horas la reaccitn
se evapord bajo vacio hasta sequedad. El residuo se redi-
Bolvid en 50 ml de diclorometano. Se afiadié triamina-3
Silicycle (4,19 g, 16,45 milimoles) y la mezcla se agitd a
temperatura ambiente durante la noche. La mezcla se fil-
tré y se lavd con diclorometano. El filtrado se concentré
bajo vacio para dar (8) -2-amino-1-(3-terc-butil-
[1,2,4]o0xadiazol-5-1il) -butan-1-01l (675 mg, 45% global)
como un s86lido blanco. Se obtuvo como una mezcla de dias-
tereoisbmeros.

H NMR (CDCl;, 300 MHz): [4,87 (8, J=4,5Hz) 4,69 (d,
J=3,5Hz), 1H], [3,18 (ddd, J=8Hz, 5,5Hz, 4Hz) 3,09 {(ddd,
J=9Hz, 2x 4,5Hz), 1H], 1,71-1,21 (m, 2H), 1,40 (s, SH),
[1,04 (t, J=7,5Hz) 1,00 (t, J=7,5HZ), 3H].

[LC/MS m/z=214 (M+H)].

REFERENCIA 7

(S) -2-Amino-1- (3-tiofen-2-il-[1,2,4]oxadiazol-5-il) -
butan-1-ol

O |
" S D

lmMmm

e cm xrvte}—o
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Una solucién de dcido (8) -3-terc-
butoxicarbonilamino-2-hidroxipentanoico (2 g, 8,6 milimo-
les) y N-hidroxitiofeno-2-carboxamidina (1,35 g, 9,5 mi-
limoles) en diclorometano (40 ml) se agitdé a 0°C. Se afia-
dié . en porciones N-ciclohexilcarbodiimida-N’ -
metilpoliestireno (1,90 milimoles/g, 6,05 g, 11,5 milimo-
les). La mezcla de reaccibn se agitdé bajo nitrédgeno du-
rante 4 horas a 0°C y a continuacién durante 15 horas a
temperatura ambiente. La mezcla de reaccién se filtr6, la
resina se lavd con diclorometano y el filtrado se evapord
bajo vacio hasta sequedad. El residuc se disolvid en te-
trahidrofurano (20 ml), la solucidén se dividié en cinco
partes iguales, que se cargaron en viales para reactor de
microondas y se calentaron en un reactor de microondas a
180°C durante 4 minutos. Las reacciones se enfriaron has-
ta temperatura ambiente, las soluciones se combinaron y
el THF se evapor® bajo vacio. El residuo se purificé a
travées de cromatograffa de desarrollo rdpido (eluida con
un gradiente de 5% a 60% de acetato de etilo en heptano)
para dar un aceite incoloro [LC/MS m/z=362 (M+Na'), 240
(M+H*-Boc) 1. _

El aceite incoloro se disolvié en diclorometano (45
ml) y se afiadi6 4cido trifluorocacético (5 ml). Después de
2 horas la reaccién se evapord bajo vacio hasta sequedad.
El residuo se redisolvié en 50 ml de diclorometano. Se
afiadidé triamina-3 Silicycle (3,47 g, 13,65 milimoles) y
la mezcla Be agit6 a temperatura ambiente durante la no-
che. La mezcla se filtr6 y se lavé con diclorometano. El
filtrado se concentré bajo vacio para dar (S)-2-amino-1-
(3-tiofen-2-il1-[1,2,4]oxadiazol-5-11) -butan-1-0l, una
mezcla de diastereocisémercs, (560 mg, 27% global) como un
86lido blanquecino. *H NMR (CDCli;, 300 MHz): [7,84 (d,
J=1Hz) 7,82 (d, J=1Hz), 1H], [7,53 (dd, J=5Hz, 1Hz) 7,52
m, 1H}, [7,18 (d, J=5Hz) 7,17 (d, J=5Hz), 1H], [4,94 (d,
J=5Hz) 4,76 (4, J=4Hz), 1H], [3,26 (ddd, J=8Hz, 5,5Hz,
3,5Hz) 3,13 (d4dd, J=9Hz, 2x4,5Hz), 1H], 1,79-1,21 (m,
2H), [1,07 (t, J=7,5Hz) 1,04 (t, J=7,5Hz), 3H]. LC/MS
m/z=240 (M+H).
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REFERENCIA 8
Ester ter-butfilico de &cido {({(S)-1-[(5-terc-butil-1,2,4-
oxdiazol-3-il) -hidroxi-metil] propil }carbémico

Una suspensién de é&ster ter-butilico de &cido {(S)-
1- [hidroxi- (N-hidroxicarbamimidoil)metil] propil }carbimico
(3,24 g, 13,12 milimoles}) en tolueno (25 ml) se traté con
anhidrido trimetilacético (2,93 ml, 14,44 milimoles) y
hexafluorofosfato de 1-etil-3-metil-1H-imidazolio (0,38
g, 1,48 milimoles) y la mezcla se calent6 a 200°C en un
microondas (Smith Creator, S00219) durante 20 minutos. El
disolvente se evaporé bajo presién reducida. 'El residuo
ge sometid a cromatografia de desarrollo répido eluyendo
con una mezcla de acetato de etilo y heptano para dar é&s-
ter terc-butflico de &cido {(S)-1-[(5-terc-butil-1,2,4-
oxdiazol-3-il) -hidroximetill propil }carb&mico como un
aceite marrén (2,73 g) (mezcla de diastereoisdmeros).
'H NMR (CDCli): 4,92-4,69 (m, 2H), 4,05-3,85 (m, 1H),
1,73-1,48 (m, 2H), 1,45 y 1,44 (2xs, 9H), 1,43 y 1,39
(2xs, 9H), 0,99 y 0,96 (2xt, J=7,5Hz, 3H). MS: 314 (MH").

REFERENCIA 9

(8)-2-Amino-1-(5-terc-butil-1,2,4-oxadiazol-3-il) -butan-
l-o0l

0t

Una solucién de éster terc-butilico de &cido {(8)-1-

[(5-terc-butil-1,2,4-oxadiazol-3-

il)hidroximetil]l propil}carbémico (2,11 g, 6,72 milimoles)

en cloruro de metileno (20 ml) se traté con &cido tri-

fluoroacético (5,18 ml, 67,25 milimoles) y se agité a

temperatura ambiente durante 3 horas. El disolvente se

evapord bajo presidén reducida. El residuo se disolvié en-
cloruro de metileno (100 ml) y se tratd con PS-trisamina
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de Argonaut Technologies (5,38 g, 20,18 milimoles, 3,75
milimoles/g de carga) y la reaccién se agitdé a temperatu-
ra ambiente durante 4 h, se filtrd y el filtrado se eva-
pord para dar (8) -2-amino-1- (5-terc-butil-1,2,4-
oxadiazol-3-il) -butan-1-0l como un aceiée naranja (975
mg) (mezcla de diastereoisfmeros). H NMR (CDCls): 4,73 y
4,58 (2xd, J=5Hz, 1H), 3,12-3,00 (m, 1H), 2,64-2,31 (s
ancho, 3H), 1,69-1,44 {(m, 2H), 1,43 (s, 9H), 0,99 y 0,97
(2xt, J=7,5Hz, 3H). MS: 214 (MH').

REFERENCIA 10

(S) -2-Amino-1-{(3-ciclopropil-1,2,4-oxadiazol-5-il) -butan-
1-ol

>rwr"wir°" — >r°wr"$r Ay
l

H
g

Una solucién de &cido (S}-3-terc-
butoxicarbonilamino-2-hidroxipentanoico (2,00 g, 8,57 mi-

T S
|
AV,

limoles} y N-hidroxiciclopropanocarboxamidina (1,03 g,
10,29 milimoles) en diclorometano (20 ml) se agité a 0°C
y 8e afiadieron en porciones 1,25 equivalentes de N-
ciclohexilcarbodiimida-N’-metilpoliestirenc (1,70 milimo-
les/g, 6,30 g, 10,72 milimoles). La mezcla de reaccidén se
agité bajo nitrbSgeno durante 3 horas mientras se calenta-
ba hasta 15°C. La mezcla de reaccifn se filtrd, la resina
se lavé con diclorometano y el filtrado se evapor$ bajo
vacio hasta sequedad. [LC/MS m/z=338 (M+H+Na)l.

El residuo se disolvi6é en tetrahidrofurano (20 ml) y
se calenté en un reactor de microondas (Smith Creator) a
160°C durante tres minutos, se enfrié hasta temperatura
ambiente y se evapor6 bajo vacio hasta sequedad. [LC/MS
m/z=320 (M+H+Na)]. El residuo se disolvié en diclorometa-
no (50 ml) y se agit6 a temperatura ambiente a medida que
ge afladia gota a gota una solucién de 50 ml de &cido tri-

Y e
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fluorocacético al 50% en diclorometanc. Después de 3 horas
la reaccién se evapor6 bajo vacio hasta sequedad y se di-
solvidé de nuevo en 50 ml de diclorometano. Se aliadieron
tres equivalentes de triamina-3 Silicycle y la mezcla se
agité a temperatura ambiente durante la noche. La mezcla
se filtr6 y se lavé con diclorometanoc. Se evaporS bajo
vacio para dar 1,04 g (61% global). I[LC/MS m/z=198
(M+H) ] .
REFERENCIA 11
(S)-2-Amino-1-(3-fenil-1,2,4-oxadiazol-5-il) -butan-1-ol

Una solucidén de dcido (8)-3-terc-
butoxicarbonilamino-2-hidroxipentanoico (2,00 g, 8,57 mi-
limoles) y N-hidroxibenzamidina (1,3 g, 9,5 milimoles) en
diclorometano (40 ml) se agitdé a 0°C. Se afiadié en por-
ciones N-ciclohexilcarbodiimida-N’-metilpoiestireno (1,90
milimoles/g, 6 g, 11,4 milimoles). La mezcla de reaccién
se agitdé bajo nitr6geno durante 1 hora. La mezcla de re-
accién se filtrd, la resina se lavé con diclorometano y
el filtrado se evapord bajo vacio hasta sequedad. [LC/MS
m/z=352 (M+H*), 296 (M+H'-isobuteno)]. El residuo se di-
solvié en tetrahidrofurano (20 ml) y se calentd en un re-
actor de microondas (Smith Creator) a 180°C durante tres
minutos, se enfrié hasta temperatura ambiente y se evapo-
ré bajo vacio hasta sequedad. El residuo se purificé a
través de cromatografia de desarrollo ripido (eluida con
un gradiente de 5% a 65% de acetato de etilo en heptano)
para dar el producto como un s6lido blanco [LC/MS m/z=356
(M+Na*), 234 (M+H'-Boc)].

Se dieolvié en diclorometano (45 ml) y se afiadié
dcido trifluorcacético (5 ml). Después de 2 horas la re-
accién se evapordé bajo vaclio hasta sequedad. El residuo
se redisolvi6 en 50 ml de diclorometano. Se afiadié tria-
mina-3 Silicycle (9,9 g, 39 milimoles) y la mezcla se

/S2
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agité a temperatura ambiente durante la noche. La mezcla
se filtrd y se lavd con diclorometano. El filtrado se
concentré bajo vacio para dar 775 mg (38% global) de pro-
ducto como un 86lido blanco. [LC/MS m/z=234 (M+H)]. *H
5 NMR (CDCl,) 8,12-8,06 (m, 2H), 7,54-7,45 (m, 3H), 4,93 y
4,75 (2xd, J= 5Hz y 3,5Hz, 1H), 3,25 y 3,11 (2xm, 1H),
1,78-1,42 (2xm, 2H), 1,04 y 1,01 (2x t, J= 7,5Hz, 3H).

REFERENCIA 12
10 {S) -2-Amino-1- (5-fenil-[1,2,4)Joxadiazol-3-il) -butan-1-o0l

Se sintetizdé como se describe en el siguiente esque-
ma de reaccién:

B NH,OHEC)
CN —
* NaOMa, MaCH
e

(1) - . @
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Ester terc-butflico de &cido {(8)-1-[hidroxi- (N-

hidroxicarbamimidoil) -metil] -propil}-carbémico

Una solucién de é&ster terc-butilico de &cido (2-
ciano-l-etil-2-hidroxietil)carbémico (9,53 g, 44 milimo-
les) en metancl (80 ml) se enfrié hasta 0°C y se traté
sucesivamente con hidrocloruro de hidroxilamina (3,05 g,

44 milimoles) en metanol (80 ml) y solucién de metéxido
s88dico al 25% en metanol (10,2 ml). Después de agitar a
0°C durante 5 minutoa, la mezcla de reaccidn se agitd a
temperatura ambiente durante 5 horas y a continuacién se
evaporS. El residuo ge pometidé a reparto entre acetato de
etilo y agua. La capa orgdnica se separ§, se secd (MgSO,)
Yy a continuacién se evaporé bajo presién reducida. El
aceite amarillo residual se sometié a mplc, eluyendo con
una mezcla de acetato de etilo y heptano para dar éster
terc-butilico de dcido {{8)-1- [hidroxi- (N-
hidroxicarbamimidoil) -metil] -propil}-carbémico (3,5 gq)
como un s6lido blanco. MS: M{(H') 248.

Ester terc-butflico de &cido {1-[hidroxi- (N-

benzoilcarbamimidoil) -metil] -propil}-carbimico

Una solucién de é&ster terc-butfilico de &cido ({1-
[hidroxi- (N-hidroxicarbamimidoil) -metil] -propil}-
carbamico (2) (2,5 g, 10 milimoles) en diclorometilo (125
ml) se tratd con &cido benzoico (1,36 g, 11 milimoles),
EDCI (2,14 g, 11 milimoles), HOBT (1,37 g, 10 milimoles)
y trietilamina (1,35 ml, 11 milimoles) y se agité a tem-
peratura ambiente durante la noche. La mezcla de reaccién

se lavé con solucién saturada de bicarbonato sé&dico, a
continuacifn agua, a continuacién se secé sobre Na;S0O, y a
continuacién se evapord bajo presitn reducida. El residuo
ge sometid a mplc eluyendo con trietilamina al 1% en mez-
cla de acetato de etilo y heptano 2:3 v/v para dar éster
terc-butflico de dcido {1- [hidroxi- (N-
benzoilcarbamimidoil) -metil] -propil}-carbémico (850 mg)
como un sdlido amarillo. MS: MH' 352.

2-Amino-1-(5-fenil-[1,2,4]oxadiazol-3-il) -butan-1-0l (5)
Una solucitn de (3) (1,5 g, 4,3 milimoles) en digli-

/sy
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me ge calentd a 150°C en un reactor de microondas (Smith
Creator, S00219) durante 40 minutos. El1 disolvente Bse
evapordé bajo vacio en un Genevac Evaporator a 80°C duran-
te 3 horas para dar un sélido marrén. Este se recogié en
diclorometano (40 ml) y se tratd con &cido trifluorocacé-
tico a temperatura ambiente durante 2 horas. El disoclven-
te se evapor6 hasta sequedad bajo presidén reducida, el
material en bruto se recogié en agua, se lavé con DCM, la
capa acuosa se basificdé con solucién de NaOH 1M y se ex-
trajo con diclorometano. La capa orgénica se secd sobre
Na;SO, y se evaporS bajo presitn reducida para dar 2-
amino-1-(5-fenil-[1,2,4]oxadiazol-3-1il) -butan-1-o0l (300
mg) como un s6lido marrén claro. H NMR (CDCl,) 8,14-8,10
(m, 2H), 7,59-7,47 (m, 3H), 4,83 y 4,65 (d, J=5Hz, 1H),
3,18-3,05 (2m, 1H), 1,71-1,20 (m, 2H), 1,05-0,97 (2Xt,
J=7,2Hz, 3H).

REFERENCIA 13
(S) -2-Amino-1- (5-trifluorometil-1,2,4-oxadiazol-3-1il) -
butan-1-0l; compuesto con dcido trifluorocacético

Una solucién de éster terc-butflico de &cido {(S8)-1-
[hidroxi- (N-hidroxicarbamimidoil) -metil] -propil}-
carbamico (452 mg, 1,83 milimoles) en dioxano (5 ml) se
traté con anhidrido trifluorcacético (0,349 ml, 2,47 mi-
limoles) y se calentd a 100°C en un reactor de microondas
(Smith Creator, S00219) durante 7 minutos. El disolvente
se evaporS bajo presién reducida y el material en bruto
se sometié a cromatografia de desarrollo rdpido eluyendo
con una mezcla de acetato de etilo y heptano para dar éa-
ter terc-butflico de &cido {(8)-1-[hidroxi- (5-
trifluorometil-1,2,4-oxadiazol-3-il)-metil] -propil}-
carbamico como un s6lido marrén (476 mg) (mezcla de dias-
tereoisbmeros) .

H NMR (CDCl,): 5,00 (d, J=4Hz,l1H), 4,82, 4,65 (d ancho,
J=7Hz, 1H), 4,00, 3,85 (m ancho, 1H), 1,78-1,52 (m, 1H),
1,52-1,32 (m, 1H), 1,44, 1,37 (2xs, 9H),1,02 (2xt, J=7Hz

/S5
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Yy 4Hz, 3H). MS: 348 (M+Na).

Una solucién de éster terc-butilico de &cido {(8)-1-
[hidroxi- (5-trifluorometil-1,2,4-oxadiazol-3-il) -metil] -
propil]-carb&mico (3,6 g, 0,011 moles) en cloruro de me-
tileno (15 ml) se tratd con &cido trifluorocacético (8,53
ml, 0,111 moles) y se agité a temperatura ambiente duran-
te 3 horas. El disolvente se evapord bajo presién reduci-
da para dar (8) -2-amino-1- (5-trifluorometil-1,2,4-
oxadiazol-3-il) -butan-1-o0l; compuesto con &cido trifluo-
roacético como un aceite marrén (4,42 g) (mezcla de dias-
terecisémeros). H NMR (CDCl;): 8,22 (s ancho, 2H), 7,04
(s ancho, 1H), 5,14, 4,90 (d, J=4Hz y 7Hz, 1H), 3,40-3,28
(m, 1H), 1,64-1,37 {(m, 2H), 0,80 (2xt, J=7Hz, 3H). MS:
226 (MH')

REFERENCIA 14
(8)-2-Amino-1- (5-etil-1,2,4-oxadiazol-3-il) -butan-1-0l;
compuesto con fcido trifluorcacético

CF,COH. N

-

N--o

\...

Una solucién de éster terc-butflico de &cido {(S)-1-
[hidroxi- (N-hidroxicarbamimidoil) -metil] -propil}-
carbamico (525 mg, 2,13 milimoles) en dioxanc (5 ml) se
traté con anhidrido propiénico (0,300 ml, 2,34 milimoles)
y se calenté a 150°C en un reactor de microondas (Smith
Creator, 500219) durante 35 minutos. El disolvente se
evapord bajo presién reducida y el material en bruto se
gometidé a cromatografia de desarrollo répido eluyendo con
una mezcla de acetato de etilo y heptano para dar éster
terc-butilico de &cido {(S)-1-[(5-etil-1,2,4-oxadiazol-3-
il) -hidroximetil] -propil}-carbémico como un sélido amari-
llo (406 mg) (mezcla de diastereoisbmercs). H NMR
(CDC1l;): 4,98-4,72 (m, 2H), 4,00, 3,88 (m, 1H), 3,64,
3,45 (s ancho, 1H), 2,89 (2xq, J=7,6 Hz, 2H)}, 1,69 (m,
1H), 1,47 (m, 1H), 1,45, 1,39 (2xs, 9H), 1,44-1,36 (m,
3H), 0,98 (2xt, J=9Hz y 7Hz, 3H). MS: 308 (M+Na).

Una solucién de éster terc-butilico de &cido {(S)-1-
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[(5-etil-1,2,4-oxadiazol-3-il)-hidroximetil] -propil}-
carbémico (214 mg, 0,751 milimoles) en cloruro de metile-
no (5 ml) se traté6 con &cido trifluorocacético (0,578 ml,
7,504 milimoles) y se agitd a temperatura ambiente duran-
te 3 horas. El aisolvente se evapord bajo presién reduci-
da para dar trifluorcacetato de (8)-2-amino-1-(5-etil-
1,2,4-oxadiazol-3-il) -butan-1-0l, una mezcla de diaste-
reoisSmeros, (224 mg) como un aceite marré6n. MS: 186
(MH*). 'H NMR (CDCl,;): 8,10-7,33 (2xs ancho, 3H), 5,24,
5,07 {(, J=3,5Hz y 5,5Hz, 1H), 3,77, 3,62 (8 ancho, 1H),
2,91 {(2xq, J=7 Hz, 2H), 1,78 (m, 1H), 1,76-11,40 {(m, 1H),
1,39 (2xt, J=7Hz, 3H), 1,02 (2xt, J=7,5 Hz, 3H).

REFERENCIA 15
Ester terc-butflico de &cido {(S)-1-[hidroxi-(5-tiofen-3-
il-1,2,4-oxadiazol-3-il) -metil] -propil}-carbé&mico

X

Una suspensién de éster terc-butilico de &cido {(8)-
1- [hidroxi- (N-hidroxicarbamimidoil) -metil] -propil}-
carbamico (2,4 g, 9,7 milimoles) en dioxanoc (15 ml) se
traté con cloruro de tiofenocarbonilo (1,45 g, 9,9 mili-
moles) y trietilamina (1,36 ml, 9,8 milimoles) y la mez-
cla se calenté a 150°C en un microondas (Smith Creator,
800219) durante 15 minutos. El disolvente se evapor6 bajo
presién reducida. El residuo se sometié a cromatografia
de deearrollo répido eluyendo con una nezfla de acetato
de etilo y heptano para dar éster terc-butilico de &cido
{(8) -1- [hidroxi- (5-tiofen-3-il-1,2,4-oxadiazol-3-il) -
metil) -propil}-carbimico, una mezcla de diastereoisSmeros
(144 mg), como un s6lido marrén. H NMR (CDCl;): 8,21 (m,
1H), 7,66 (m, 1H), 7,45 (m, 1H), 4,92-4,69 {(m, 2H), 5,02-
4,80 (m, 2H), 4,10-3,85 (2xm, 1H), 1,80-1,45 (m, 2H),
1,46 y 1,38 (2xs, 9H), 1,01 y 0,99 (2xt, J=7,5Hz 3H). MS
: 340 (MH").
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REFERENCIA 16
(S) -2-Amino-1-(5-tiofen-3-il-1,2,4-oxadiazol-3-il) -butan-
l1-o0l

O
N~ N\

0

Al proceder de una manera similar a la descrita para
el Ejemplo de Referencia 9 anteriormente, se prepard (S)-
2-amino-1-(5-tiofen-3-il-1,2,4-oxadiazol-3-il)-butan-1-
ol.
'H NMR (CDCli): 8,24-8,18 {2xdd, J=1Hz y 3Hz, 1H), 7,69-
7,62 (2xdd, J=1Hz y J=SHz, 1H), 7,43 (dd, J=3,0Hz Yy
J=5,0Bz), 4,88 y 4,70 (2xd, J=4,4Hz, 1H), 3,27-3,11 (m,
1H), 3,05-2,45 (s ancho, 3H), 1,74-1,21 (m, 2H), 1,02 Yy
0,99 (2xt, J=7,5Hz, 3H). MS: 240 (MH').

REFERENCIA 17

Ester terc-butilico de &cido {(S)—l—[(a-etil-l,z,é;
oxadiazol-5-il) -hidroxi-metil] -propil}-carbimico

Y

° A

Una solucién de dcido (S)-3-terc-
butoxicarbonilamino-2-hidroxipentanoico (4,00 g, 17,2 mi-
limoles) y N-hidroxipropionamidina (1,87 g, 21,5 milimo-
les) en diclorometano (50 ml) se agitbé a 0°C y se afiadié
en porciones N-ciclohexilcarbodiimida-N’ -
metilpoliestireno (1,90 milimoles/g, 10 g, 19 milimoles).
La mezcla de reaccién se agité bajo nitrégeno durante 3
horas mientras se calentaba hasta 15°C y se agitaba a
temperatura ambiente durante 48 horas. La mezcla de reac-
cién se filtr6, la resina se lavd tres veces con dicloro-
metano (50 ml), el filtrado se evapor6 bajo vacio hasta
sequedad y se sometid a cromatografia en columna de desa-
rrollo rapido eluyendo con MeOH al 10% en diclorometano
para dar una espuma (3,51 g). Una porcién (340 mg) de es-
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te material se disolvibé en tetrahidrofurano (1,5 ml) y la
solucién se calentdé en un reactor de microondas (Smith
Creator) a 150°C durante tres minutos, se enfrid hasta
temperatura ambiente y a continuacitn se evapor$ bajo va-
cio hasta sequedad. El residuo se sometid a cromatografia
en columna de desarrollo rdpido eluyendo con metanol al
5% en diclorometano para dar éster terc-butilico de &dcido
{(8)-1-[(3-etil-1,2,4-oxadiazol-5-il) -hidroximetil] -
propil}-carbimico como un aceite viscoso (236 mg). MS:
308 (M+Na').

REFERENCIA 18
(S)-2-Amino-1-(3-etil-1,2,4-oxdiazol~-5-il) -butan-1-o0l

N =N
/2

N

\....

Una -solucién de éster terc-butilico de &cido {(8)-1-
[(3-etil-1,2,4-oxadiazol-5-il) -hidroximetil] -propil}-
carbmico (3,67 g, 12,87 milimoles) en diclorometano (50
ml) se traté con &cido trifluorocacético (10 ml) y la mez-
cla se agité a temperatura ambiente durante 1 hora. La
mezcla de reaccién se diluyé con tolueno y a continuacién
se evapor6 bajo vacio hasta sequedad. El residuo se di-
solvié en diclorometano (75 ml) y la solucién se traté
con MP-Carbonate (3,3 milimoles/g, 6,0 g). Esta mezcla se
agité a temperatura ambiente durante la noche, a conti-
nuacidén se filtr6, a continuacién se lavé con diclorome-
tano al 10% en metanol y se evapord bajo vacio para dar
(S} -2-amino-1-(3-etil-1,2,4-oxadiazol-5-1il)-butan-1-0l,
una mezcla de diaestereoisémeros, (2,26 g). 'H NMR
[(CD3)280): & 4,61 y 4,54 (d, J= S5Hz, 1H), 2,86 (m, 1H),
2,71 (q, J=8Hz, 2H), 1,6-1,0 (2xm, 2H), 1,22 (t, J = 8Hz,
3K), 0,88 (m, 3H). MS m/z 186 (M+H).

EJEMPLIO 1
{2-Fenilmetanosulfonil-1-[1-(5-fenil-[1,3,4] oxadiazol-2-
carbonil) -pentilcarbamoil] -etil}-amida de
dcido morfolino-4-carboxilico

(58
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(Compuesto 1)

12V

Se afiadié EDC (103,6 mg, 0,54 milimoles) y N-
metilmorfolina (0,4 ml) a temperatura ambiente a una mez-
cla agitada de &cido 2-[(morfolino-4-carbonil)-amino]-3-
fenilmetanosulfonilpropifnico (135 mg, 0,37 milimoles),
sal de TFA de 2-amino-1-(5-fenil-[1,3,4]oxadiazol-2-il)-
l-hexanol (135 mg, 0,36 milimoles), preparada como en la
Referencia 1, y HOBt (66 mg, 0,43 milimoles) en MeCl, (5
ml) . Después de agitar durante 14 horas, la mezcla de re-
accién se extrajo con acetato de etilo. La capa orgénica
se lavdé con NaHCO; saturado, salmuera, se secd con MgSO, y
se concentrdé. El residuo e sometidé a cromatografia en
columna de gel de silice para dar (1-{1-[hidroxi-{(5-
fenil-[1,3,4]oxadiazol-2-il) -metil] -pentilcarbamoil}-2-
fenilmetanosulfoniletil) -amida de &cido morfolino-4-
carboxilico (150 mg); MS: 598,6 (M-1), 600,6 (M+1).

Se traté (1-{1-[hidroxi-(5-fenil-[1,3,4]oxadiazol-2-
il) -metil] -pentilcarbamoil}-2-fenilmetanosulfoniletil) -
amida de &cido morfolino-4-carboxilico (150 mg, 0,25 mi-
limoles), en MeCl; (5 ml), con peryodinano de Dess-Martin
(183 mg, 0,43 milimoles) a temperatura ambiente. Después
de agitar durante 1 hora, se afiadieron 5 ml de NazS;O;-
NaHCO, saturado. Después de 0,5 horas wmés, la mezcla de
reaccién se extrajo con acetato de etilo, se lavd con
salmuera, se secS6 con MgS0, y se concentrS. El residuo se
purificé con cromatograffia en columna de gel de silice
para dar {2-fenilmetanosulfonil-1-[1-(5-fenil-~
[1,3,4)oxadiazol-2-carbonil) ~-pentilcarbamoil] -etil}-amida
de &cido morfolino-4-carboxilico (84 mg); 'H NMR (DMSO-
d): 8,71 (1H, d, J=6,6Hz, NH), 8,12-8,05 (2H, m), 7,75-

{60
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7,59 (3H, m), 7,38-7,36 (5H, m), 7,04 (l1H, 4, J=8,1lHz,
NH), 5,12-5,01(1H, m), 4,8-4,65 (1H, wm), 4,47 (2H, B),
3,68-3,46 (4H, m), 3,35-3,2 (6H, m), 2,05-1,85 (1H, m),
1,8-1,65 (1H, m), 1,5-1,2 (4H, wm), 0,87 (3H, t, J=6,9Hz,
CHa) ; MS: 596,8 9M-1), 598,6 (M+1).

EJEMPLO 2
{2-(2-Difluorometoxifenilmetanosul fonil) -1-[1-(5-piridin-
3-il-[1,3,4]oxadiazol-2-carbonil) -pentilcarbamoil] -etil}-

amida de Scido morfolino-4-carboxilico

(Compuesto 2)

Se afiadié6 EDC (73 mg, 0,38 milimoles) y N-
metilmorfolina (0,2 ml) a temperatura ambiente a una mez-
cla agitada de &acido 2-[{morlino-4-carbonil)-amino]-3-o-
difluorometoxifenilmetanosul fonilpropifnico {(105,5 mg,
0,25 milimoles), sal de TFA de 2-amino-1-(5-piridin-3-il-
[1,3,4]oxadiazol-2-1il) -hexan-1-0l (101,6 mg, 0,27 milimo-
les), preparada como en la Referencia 2, y HOBt (46 mg,
0,3 milimoles) en MeCl; (5 ml). Después de agitar durante
14 horas, la mezcla de reaccién se extrajo con acetato de
etilo. La capa orginica se lav6é con NaHCO, saturado, sal-
muera, se secd con MgSO, y se concentr6. El residuo se
sometidé a cromatografia en columna de gel de silice para
dar (1-{1-{hidroxi-(5-(3-piridil)-[1,3,4joxadiazol-2-il)-
metil] -pentilcarbamoil}-2-o-
difluorometoxifenilmetanosulfoniletil) -amida de cido
morfolino-4-carboxilico (56 mg); MS: 665,4 (M-1), 667,0
(M+1) .

Se tratb (1-{1-{hidroxi- (5- (3-piridil) -
[1,3,4]oxadiazol-2-il) -metil] -pentilcarbamoil}-2-o-
difluorometoxifenilmetanosulfoniletil) -amida de dcido

\bl
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morfolino-4-carboxilico (56 wmg, 0,084 milimoles), en
MeCl, (5 ml) con peryodinano de Dess-Martin (53,4 mg,
0,12 milimoles) a temperatura ambiente. Después de agitar
durante 1 hora, se afiladieron 5 ml de Na;S8;0;,-NaHCO; matu-
rado. Después de 0,5 horas més, la mezcla de reaccibn se
extrajo c¢on acetato de etilo, se lavé con salmuera, se
sec6 con MgSO, Yy se concentr$. El residuo se purificé con
cromatografia en columna de gel de silice para dar {2-(2-
difluorometoxi-fenilmetanosulfonil)-1-[1-(5-piridin-3-il-
[1,3,4)oxadiazol-2-carbonil) -pentilcarbamoil] -etil}-amida
de &cido morfolino-4-carboxilico (45 mg); H* NMR (DMSO-
d): 9,247 (1H, 4, J=2,2Hz, NH), 8,86 (1H, dd, J=1,7Hz,
J=4,9Hz), 8,79 (1H, t, J=5,9Hz), 8,5-8,45(1H, m), 7,73-
7,68 (1H, m)}, 7,5-7,4 (2H, m), 7,3-7,2 (2H, m), 7,1 (1H,
t, J=73,9Hz), 7,05-6,9 (1H, m), 5,12-5,02 (1H, m), 4,78-
4,66 (1H, m), 4,53 (2H, s), 3,55-3,45 (5H, m), 3,32-3,26
(5H, m), 2,05-1,85 (1H, m), 1,8-1,6 (1H, m), 1,45-1,2
(6H, m), 0,87 (3H, t, J=6,9Hz, CH;);

MS: 663,4 (M-1), 665,4 (M+1l).

EJEMPLO 3
{2-0-Difluorometoxifenilmetanocsufonil-1-[1-(5-(4-
piridil)-[1,3,4]oxadiazol-2-carbonil) -pentilcarbamoill] -
etil}-amida
de &cido morfolino-4-carboxilico

F
25

Se afladié EDC (190 mg, 0,99 milimoles) y N-
metilmorfolina (0,4 ml) a temperatura ambiente a una mez-
cla agitada @de &cido 2-[(morfolino-4-carbonil)-amino]-3-
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o-difluorometoxifenilmetanosulfonilpropiénico (278 mg,
0,66 milimoles), sal de TFA 2-amino-1-(5-(4-piridil)-
[1,3,4]oxadiazol-2-1il) -1-hexanol (248 mg, 0,66 milimo-
les), preparada como anteriormente, y HOBt (121 mg, 0,79
milimoles) en MeCl, (5 ml). Después de agitar durante 14
horas, la mezcla de reaccién se extrajo con acetato de
etilo. La capa orgénica se lavé con NaHCO; saturado, sal-
muera, se secé con MgSO, y se concentrf. El residuo se
sometidé a cromatografia en columna de gel de silice para
dar (1-{1-[hidroxi-(5-(4-piridil)-[1,3,4]oxadiazol-2-il)-
pentilcarbamoil] -2-0-
difluorometoxifenilmetanosulfoniletil) -amida de dcido
morfolino-4-carboxilico (430 mg); MS: 665,4 (M-1), 667,2
(M+1) .

La (1-{1-[hidroxi- (5-(4-piridil)-[1,3,4]oxadiazol-2-
il) -pentilcarbamoil] -2-o0-
difluorometoxifenilmetanosulfoniletil) -amida de dcido
morfolino-4-carboxilico (400 mg, 0,6 milimoles), en MeCl;
(5 ml), se traté con peryodinano de Dess-Martin (330 mg,
0,78 milimoles) a temperatura ambiente. Después de agitar
durante 1 hora, se afiadieron 5 ml de Na;S;0;-NaHCO, satu-
rado. Después de 0,5 horas mé&s, la mezcla de reaccidén se
extrajo con acetato de etilo, se lavé con salmuera, se
secd con MgSO, y se concentrf. El residuo se purificé con
cromatografia en columna en gel de silice para dar {2-o-
difluorometoxifenilmetanosulfonil-1-{1-(5-(4-piridil) -
[1,3,4)oxadiazol-2-carbonil) -pentilcarbamoil] -etil}-amida
de &cido morfolino-4-carboxflico (148 mg); H* NMR (DMSO-
d): 8,88-8,82 (2H+1H, m), 8,02-7,97 (2H, m), 7,48-7,45
(2H, m), 7,27-7,24 (2H, wm), 7,1(1H, t, J=73,9Hz), 7,2-
6,97 (1H, m), 5,12-5,01 (1H, m), 4,8-4,65 (1H, m), 4,53
(2H, 8), 3,56-3,46 (4H, m), 3,35-3,2 (6H, m), 2,05-1,85
(lH, m), 1,8-1,65 (1H, m), 1,5-1,2 (4H, m), 0,87 (3H, t,
J=6,9Hz, CH,;); MS: 663,4 (M-1), 665,4 (M+l).

Los siguientes compuestos se prepararon mediante los
métodos descritos y ejemplificados anteriormente:
{2-(2-difluorometoxifenilmetanosufonil) -1-[1,1-dimetil-2-
oxo-2- (5-piridin-3-il1-[1,3,4)oxadiazol-2-1il) -
etilcarbamoil] -etil}-amida de &cido morfolino-4-
carboxilico

\&>



10

15

20

25

30

- 76 -

EJEMPLO 4
{[1-[1-(3-ciclopropil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2- (2-metilpropanc-l1-sulfonil) -
etil] -amida de dcido morfolino-4-carboxilico

Etapa 1

Una mezcla de &cido 3-(2-metilpropano-l-sulfonil)-2-
[ (morfolino-4-carbamoil) amino] -propifnico (163 mg, 0,507
milimoles, Ejemplo de Referencia 5), hidrato de 1-
hidroxibenzotriazol (75 mg, 0,558 milimoles), N-
ciclohexilcarbodiimida-N’-metilpoliestireno (1,93 milimo-
les/g, 289 mg, 0,558 milimoles) y de diclorometano (5,0
ml) Be agité bajo nitrSgeno a temperatura ambiente duran-
te 10 minutos. Se afladidé una solucién de (S)-2-amino-1-
(3-ciclopropil-1,2,4-oxadiazol-5-il) -butan-1-o0l (0,507
milimoles, Ejemplo de Referencia 10) en diclorometano (2
ml) y la mezcla de reaccién se agité a temperatura am-
biente bajo nitr6genc durante 4 horas. Se afladieron tris-
(2-aminocetil)aminopoliestireno (3,40 milimoles/g, 447 mg,
1,521 milimoles) y 3,0 ml adicionales de diclorometano y
la mezcla de reaccién se agitd a temperatura ambiente ba-
jo nitrégeno durante la noche. La mezcla de reaccién se
filtr6 y la reeina se lavd con diclorometano. Se evapord
hasta sequedad para dar (1-{1-[hidroxi- (3-ciclopropil)-
[1,2,4] oxadiazol-2-il) -metil] -propilcarbamoil}-2-
metilpropano-l-sulfoniletil) -amida dcido morfolino-4-
carboxilico (240 mg) como una espuma de color amarillo
claro. [LC/MS m/z=502 (M+H)].
Etapa 2

Se digolvid (1-{1- [hidroxi- (3-ciclopropil) -
(1,2,4]oxadiazol-2-il) -metil) -propilcarbamoil}-2-
metilpropano-l-sulfoniletil) -amida acido morfolino-4-
carboxilico (240 mg) en diclorometano (7,5 ml) y se agitd
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a 0°C a medida que se aifladian 2,5 equivalentes de peryo-
dinano de Dess-Martin (2,63 ml de una solucién al 15% en
DCM). Se agité bajo nitrbégeno durante la noche a medida
que la reaccién se calentaba hasta temperatura ambiente.
Se evapord la mayoria del diclorometano y se disolvid el
regiduo en acetato de etilo. Se lavé con solucién de
NaSz0;, solucién de NaHCO, y a continuacién salmuera. La
fase orgénica se secéd (Na;s0,), se filtré y se evapors ba-
jo vacic hasta sequedad. El residuo se sometié a cromato-
grafia de desarrollo r&pido sobre silice eluyendo con un
gradiente de acetato de etilo al 5% en diclorometano has-
ta acetato de etilo al 95% en diclorometanc para dar {[1-
[1- (3-ciclopropil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2- (2-metilpropano-l-sulfonil) -

etil] -amida de &cido morfolino-4-carboxilico, una mezcla
de diastereocisSmeros, (60 mg, 24% global) como un sélido
blanco. 'H NMR (CDCl,, 300 MHz): & [7,87 (d, J=6Hz), 7,79
(d, J=7Hz), 1H}, [6,10 (4, J=6,5Hz), 6,06 (d, J=6,2Hz),
1H], 5,27-5,23 (m, 1H), 4,91-4,85 (m, 1H), 3,72-3,66 (m,
SH), 3,48-3,34 {m, 5H), 3,17-3,05 (m, 2H), 2,42-2,38 (m,
1H), 2,24-2,19 {(m, 1H), 2,15-2,07 (m, 1H), 1,90-1,81 {(m,
iH),1,17-1,15 (m, 10H),1,01 (t, J=7Hz, 3H). LC/MS m/z=500
(M+H)

EJEMPLO 5
{2-(2-metilpropano-1-sgulfonil) -1-[1-(3-tiofen-2-il-1,2,4-
oxadiazol-5-carbonil) -propilcarbamoil] -etil}-amida

de Acido morfolino-4-carboxilico

)
0O

Al proceder de una manera similar a la descrita en
el Ejemplo 4 anteriormente, pero usando (S)-2-amino-1-(3-
tiofen-2-1il-[1,2,4]loxadiazol-5-il) -butan-1-0l (Ejemplo de
Referencia 7) en lugar de (S)-2-amino-1-(3-ciclopropil-

15
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l,2,4-oxadiazol-5-il) -butan-1-0l en la Etapa 1, se prepa-
rd {2- (2-metilpropano-1-sulfonil)-1-[1-(3-tiofen-2-il-
1,2,4-oxadiazol-5-carbonil) -propilcarbamoil} -etil) -amida
de &cido morfolino-4-carboxilico, como una mezcla de
diastereoisémeros (110 mg, 40% de rendimiento global)} co-
mo un s6lido blanco. 'H NMR (CDCl;, 300MHz): [7,97 (d,
J=6,5Hz), 7,87 (d, J=6,5Hz), 1lH], 7,91 (d, J=3,8Hz), 1H,
7,59 (d, J=5Hz, 1H), 7,22-7,21 (m, 1H), 6,11-6,05 (m,
1R}, 5,35-5,32 (m, 1H), 4,93-4,87 {(m, 1H), 3,76-3,60 (m,
5H), 3,54-3,35 (m, SH), 3,18-3,04 (m, 2H), 2,43-2,36 (m,
1H), 2,21-2,15 (m, 1H), 2,00-1,93 (m, 1H), 1,29-1,14 (m,
6H), 1,08 (t, J=7,5Hz, 3H). LC/MS m/z=542 (M+H).

EJEMPLOD 6
[1-[1-(3-terc-butil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2- {2-metilpropano-1-sulfonil) -

etil] -amida de &cido morfolino-4-carboxilico

°~*~u¢
(:::Tajtjy’l:if;ﬁ ’J‘
o o_1é ; :
Etapa 1

Se suspendid N-ciclohexilcarbodiimida-N’ -

metilpoliestireno (0,526 g, 1 milimol, carga 1,9 milimo-
les/g) en diclorometano (20 ml). Se afladieron &cido 3-(2-
metilpropano-l1-gulfonil)-2- [{morfolino-4-carbonil) -

amino] -propiénico (0,242 g, 0,6 milimoles, Ejemplo de Re-
ferencia 5) y HOBt (0,114 g, 0,85 milimoles) y la mezcla
de reaccifn se agité durante 20 minutos. Se afiadié (28)-
2-amino-1-(3-terc-butil-[1,2,4]oxadiazol-5-il) -butan-1-o0l
(0,107 g, 0,5 milimoles, Ejemplo de Referencia 6) y la
agitacién continué durante 5 horas. Se afiadié triamina
Silicycle (1,27 g, 5 milimoles) y la mezcla se agité du-
rante 15 horas. La mezcla de reaccid6n se filtré bajo suc-
cién y el filtrado se concentré para dar [1-{1-[(3-terc-
butil-1,2,4-oxadiazol-5-1il)-hidroximetil] -
propilcarbamoil}-2- (2-metilpropano-1l-sulfonil) -etil] -

\bb
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amida de &cido morfolino-4-carboxilico (0,271 g), [LC/MS
m/z=518 (M+H")].
Etapa 2

Se disolvié [1-{1-[(3-terc-buti1-1,2,4-oxadiazol—5-
il) -hidroximetil] -propilcarbamoil}-2- (2-metilpropano-1-
sulfonil) -etil] -amida de &cido morfolino-4-carboxilico
(0,271 g) en diclorometano (10 ml) y se afiadié peryodina-
no de Dess-Martin (0,424 g, 1 milimol). La mezcla de re-
accién se agit6 durante 2 horas y a continuacién se ver-
tié en una mezcla de esolucién de bicarbonato sédico satu-
rado y tiosulfato sédico saturado (1/1, 50 ml). Las fases
gse separaron y la fase acuosa se extrajo con diclorometa-
no. Las fases orgdnicas combinadas se lavaron con solu-
cién de bicarbonato s6dico y salmuera. La solucién se se-
c6 con sulfato magnésico y a continuacién se concentrs
bajo vacio. El residuo se gometi® a cromatografia de de-
sarrollo ripido (gradiente de acetato de etilo al 5% en
heptano a acetato de etilo al 75% en heptano) para dar
[1-[1-{(3-terc-butil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2- (2-metilpropano-1-sulfonil) -etil] -
amida de &cido morfolino-4-carboxilico, una mezcla de
diastereoisSmeros. H NMR (CDCl,, 300MHz): [7,87 (4,
J=6,5Hz) 7,79 (d4,J=7Hz), 1H], (6,11 (d, J=6,5Hz) 6,06 (d,
J=6,5Hz), 1H], 5,38-5,30 (m, 1H), 4,92-4,13 (m, 1H),
3,78-3,68 {m, 5H), 3,49-3,33 (m, SH), 3,24-3,04 (m, 2H),
2,47-2,37 {(m, 1H), 2,20-2,07 (m, 1H), 1,95-1,85 (m, 1H),
1,45 (s, 9H), 1,17 (4, J=6,5Hz, 6H), [1,04 (t, J=7,5HZ)
1,03 (t, J=7,5Hz), 3H]. [LC/MS m/z= S16{(M+H")].

EJEMPLO 7
{2-Ciclopropilmetanosulfonil-1-[1-(5-fenil-1,2,4-

oxadiazol -

3-carbonil) -propilcarbamoil] -etil}-amida

de &cido morfolino-4-carboxilico

6
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Etapa 1

Una suspensidn de dcido (R)-3-
ciclopropilmetanosulfonil-2- [ (morfolino-4-carbonil) -
amino] -propiénico (110 mg, 0,344 milimoles, Ejemplo de
Referencia 4) en cloruro de metileno (10 ml) se traté con
N-ciclohexilcarbodiimida unida a PS (malla HL 200-400 re-
ticulada con 2% de DVB) de Novabiochem (320 mg, 0,618 mi-
limoles, 1,93 milimoles/g de carga) y se agité a tempera-
tura ambiente durante 10 minutos. Se afiadié HOBt (43 mg,
0,319 milimoles) seguido por (S)-amino-1-(5-fenil-1,2,4-
oxadiazol-3-il)-butan-1-0l {73 mg, 0,313 milimoles, Ejem-
plo de Referencia 12) y la mezcla de reaccién se agitd a
temperatura ambiente durante la noche. Se afadié PS-
trisamina de Argonaut Technologies (413 mg, 1,549 milimo-
les, 3,75 milimoles/g de carga) y la reaccién se agitéd
durante otras 3 horas. La mezcla se filtrd y el filtrado
se evaporé bajo presi6én reducida para dar (2-
ciclopropilmetanosulfonil-1-{1- [hidroxi- (5-fenil-1,2,4-
oxadiazol-3-il) -metil] -propilcarbamoil}-etil)-amida de
4cido morfolino-4-carboxilico como un sblido naranja (183
mg). MS: 536 (MH').

Etapa 2

Se afiadi6 peryodinano de Dess-Martin (200 mg, 0,47
milimoles) a una solucién de {(2-
ciclopropilmetanosulfonil-1-{1- [hidroxi- (5-fenil-1,2,4-
oxadiazol-3-il) -metil] -propilcarbamoil}-etil) -amida de

dcido morfolino-4-carboxilico (183 mg, 0,34 milimoles) en
cloruro de metileno (10 ml) y se agit$ a temperatura am-
biente durante 2 horas. La mezcla de reaccidén se lav®d con
una solucién de Na;S;0; en agua (0,26M), bicarbonato satu-
rado y agua, se secd sobre Na;SO, y se concentrd bajo pre-
8ién reducida. El reeiduo se sometié a cromatografia de
desarrollo rdpido eluyendo con una mezcla de acetato de
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etilo y heptano para dar {2-ciclopropilmetanosulfonil-1-
[1-(5-fenil-1,2,4-oxadiazol-3-carbonil)-propilcarbamoil] -
etil}-amida de &cido morfolino-4-carboxilico, una mezcla
de diastereocisbmeros, (45 mg) como un s6lido blanquecino.
H NMR (CDC1,;): 8,22 (d, J = 7Hz, 2H), 7,83, 7,75 (2xd,
J=7Hz, 1H), 7,65 (m, 1H), 7,60-7,51 (m, 2H), 6,10-6,07
(2xd, J = 7Hz, 1H), 5,36 (m, 1H), 5,00-4,86 {(m, 1H), 3,79
(m, 1H), 3,74-3,66 (m, 4H), 3,48 {(m, 1H), 3,47-3,37 (m,
4H), 3,20-3,07 (m, 2H), 2,24-2,06 (m, 1H), 2,00-1,82 (m,
1H), 1,22 (m, 1H),1,01 (t, J = 7Hz, 3H), 0,80-0,68 (m,
2H), 0,56-0,38 (m, 2H). MS: 534 (MH').

EJEMPLO B8
{ (R) -2-ciclopropilmetanosulfonil-1-((S)-1-(5-

trifluorometil -
1,2,4-oxadiazol-3-carbonil) -propilcarbamoil] -etil}-amida
de &cido morfolino-4-carboxilico

Etapa 1

Una solucién de dcido (R) -3-
ciclopropilmetanosulfonil-2- [ (morfolino-4-carbonil) -
amino] -propiénico (266 mg, 0,83 milimoles, Ejemplo de Re-
ferencia 4) en dimetilformamida (10 ml) se tratd sucesi-
vamente con trifluorcacetato de (S)-2-amino-1-(5-
trifluorometil-1,2,4-oxadiazol-3-il) -butan-1-o0l (282 mg,
0,83 milimoles, Ejemplo de Referencia 13), hexafluorofos-
fato de O- (7-azabenzotriazol-1-il) -N,N,N’ ,N‘ -
tetrametiluronio (316 mg, 0,83 milimoles) y diisopropile-
tilamina (0,289 ml, 1,66 milimoles). lLa reaccién se agité
a temperatura ambiente durante la noche. El disolvente se
evapor6 bajo presién reducida. El residuo se recogid en
acetato de etilo y se lavé con acido clorhidrico 1N, so-
lucidén acucsa saturada de bicarbonato y agua, se secé so-

|49
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bre Na,S0O, y el disclvente se evapord bajo presién reduci-
da para dar ((R)-2-ciclopropilmetanosulfonil-1-{(8)-1-
[hidroxi- (5-trifluorometil-1,2,4-oxadiazol-3-1il) -metil] -
propilcarbamoil}-etil) -amida de &cido morfolino-4-
carboxilico como un aceite marrémn (370 mg). MS: 528
(MH*) .
Etapa 2

Una Bolucién de ((R)-2-ciclopropilmetanosulfonil-1-
{(8) -1- [hidroxi- (5-trifluorometil-1,2,4-oxadiazol-3-il) -
metil] -propilcarbamoil}-etil)-amida de &cido morfolino-4-
carboxilico (370 mg, 0,70 milimoles) en cloruro de meti-
leno (10 ml) se traté con peryodinanoc de Dess-Martin (298
mg, 0,70 milimoles) y Be agitd a temperatura ambiente du-
rante 3 horas. La mezcla de reaccién se lavdé con una Bo-
lucién acuosa de Na;Si03 (0,26M), solucién acuosa saturada
de bicarbonato y agua, se secé sobre Na;SO, y el disolven-
te se evaporé bajo presién reducida. El material en bruto
se sometid a cromatografia de desarrollo répido eluyendo
con una mezcla de acetato de etilo y heptano. Se sometid
a continuacién adicionalmente a HPLC preparativa (usando
un manipulador de liquidos Gilson 215 y una columna Cl18
de 10 micras MonoChrom - PN0S504 - 100x212 de MetaChem),
eluyendo con una mezcla de acetonitrilo y agua, gque va
desde 10% hasta 100% de acetonitrilo en agua, para dar
{ (R} -2-ciclopropilmetanosulfonil-1-[(S)-1-(5-
trifluorometil-1,2,4-oxadiazol-3-carbonil) -
propilcarbamoil] -etil}-amida de cido morfolino-4-
carboxilico como un s6lido blanco (9 mg). H NMR (CDCIl,):
7,87 (d, J=6Hz,1H), 5,99 (d, J = 6Hz, 1H), 5,16 {(m, 1H),
4,87 (m, 1H), 3,74-3,66 (m, 1H), 3,44-3,36 (m, 5H), 3,14
(d, § = 7Hz, 2H), 2,20-2,02 (m, 1H), 1,98-1,78 (m, 1H),
1,21 (m, 1H), 1,02 (t, J = 7Hz, 3H), 0,82-0,70 {(m, 2H),
0,57-0,40 (m, 2H). MS: 526 (MH').

EJEMPLO S
[(1-[{1-(5-Btil-1,2,4-oxadiazol-3-carbonil) -
propllcarbamoil] -

2-(2-metilpropano-l-sulfonil) -etill] -amida

de &cido morfolinec-4-carboxilico

\o
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Al proceder de una manera similar al Ejemplo 8 ante-
rior, pero usando dcido (R)-3-(2-metilpropano-1-
sulfonil) -2- [ (morfolino-4-carbonil) -amino] -propiénico
(Ejemplo de Referencia 5) en lugar de &cido (R)-3-
ciclopropilmetanosulfonil-2- [ (morfolino-4-carbonil) -
amino] -propiénico Y (S8)-2-amino-1-(5-etil-1,2,4-
oxadiazol-3-il) -butan-1-0l (Ejemplo de Referencia 14) en
lugar de trifluoroacetato de (S)-2-amino-1-(5-
trifluorometil-1,2,4-oxadiazol-3-il) -butan-1-o0l, en la
Etapa 1, s8se prepard [l1-[1l-(5-etil-1,2,4-oxadiazol-3-
carbonil) -propilcarbamoil] -2- (2-metilpropano-1-sulfonil} -
etil] -amida de &cido morfolino-4-carboxilico, una mezcla
de diasterecis6meros. H NMR (CDCl,): 7,81, 7,72 (2xd, J =
6,5Hz, 1H), 6,14-6,01 (2xd, J = 6,5Hz, 1H), 5,28 {m, 1H),
4,95-4,81 (m, 1H), 3,75-3,65 (m, SH), 3,54-3,32 (m, S5H),
3,12 (m, 2H), 3,01 (gq, J = 7,5Hz, 2H), 2,45-2,30 (m, 1H),
2,17-2,04 (m, 1H), 1,93-1,78 (m, 1H), 1,44 (t, J = 7,5Hz,
3H), 1,13 (d, J = 6,5Hz, 6H), 0,98 (t, J = 7,5Hz, 3H).

MS: 488 (MH').

EJEMPLO 10
{ (R) -2- (2-Metilpropano-1-sulfonil)-1-[(S) -1-(5-tiofen-3-
il-1,2,4-oxadiazol-3-carbonil) -propilcarbamoil] -etil}-
amida

Al proceder de una manera similar al Ejemplo 8 ante-

W
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rior, pero usando acido (R) -3-(2-metilpropano-1-
sulfonil) ~-2- [ (morfolino-4-carbonil) -amino] -propidénico
(Ejemplo de Referencia 5) en lugar de é&cido (R)-3-
ciclopropilmetanosulfonil-2- [ (morfolino-4-carbonil) -
amino] -propiénico y (S)-2-amino-1-{5-tiofen-3-il-1,2,4-
oxadiazol-3-il)-butan-1-0l (Ejemplo de Referencia 16) en
lugar de trifluoroacetato de (S) -2-amino-1-(5-
trifluorometil-1,2,4-oxadiazol-3-il)-butan-1-0l, se pre-
pard { (R) -2- (2-metilpropano-1l-sulfonil) -1-[(S)-1-(5-
tiofen-3-il-1,2,4-oxadiazol-3-carbonil) -propilcarbamoil] -
etil}-amida de &cido morfolino-4-carboxilico. *H NMR
(CDC1l;): 8,33 {(dd, J= 3 y 1,1 Hz, 1H), 7,83 (4, JT =
6,5Hz, 1H), 7,73 {dd, J=5,1 y 1,1 Hz, 1H), 7,48 (dd,
J=5,0 y 3,0 Hz, 1H), 6,04 (d, J = 6,5Hz, 1H), 5,33 {(m,
1H), 4,86 (m, 1H), 3,78-3,66 (m, 5H), 3,49-3,35 (m, 5H),
3,22-3,05 (m, 2H), 2,46-2,32 (m, 1H), 2,22-2,07 (m, 1H),
1,98-1,82 (m, 1H), 1,14 (d, J = 7Hz, 6H), 1,01 (t, J =
7,5Hz, 3H). MS : 542 (MH').

EJEMPLO 11
{(R)-1-[(S)-1-(3-terc-butil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2-ciclopropilmetanosulfoniletil}-amida

de &cido morfeclino-4-carboxilico

~

o, =

Al proceder de una manera similar al Ejemplo 8 ante-
rior, pero usando (S) -2-amino-1-(3-terc-butil-1,2,4-
oxadiazol-5-il)-butan-1-o0l (Ejemplo de Referencia 6) en
lugar de trifluoroacetato de (8) -2-amino-1-(5-
trifluorometil-1,2,4-oxadiazol-3-il)-butan-1-0l, Be pre-
paré {(R)-1-[(S)-1-(3-terc-butil-1,2,4-oxadiazol-5-
carbonil) -propilcarbamoil] -2-
ciclopropilmetanosulfoniletil}-amida de &cido morfolino-
4-carboxflico. 'H NMR (CDCl;): 7,80 (d, J=6,5Hz, 1H), 6,02

\qv
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(d, J-6,5Hz, 1H), 5,31 (m, 1H), 4,88 (m, 1H), 3,82-3,66

(m, 5H), 3,50-3,36 (m, 5H), 3,15 (d, J = 7Hz, 2H), 2,20-

2,04 (m, 1H), 1,95-1,80 (m, 1H), 1,42 (s, 9H), 1,26-1,15

(m, 1H), 1,00 (t, J=7,5Hz, 3H), 0,79-0,72 (m, 2H), 0,56-
5 0,41 (m, 2H).

MS: 514 (MH').

EJEMPLO 12
{{R) -2- (2-metilpropano-1-sulfonil)-1-{(8)-1-(5-
10 trifluorometil-1,2,4-oxadiazol-3-carbonil) -

propilcarbamoil] -etil}-amida de &cido morfolino-4-

carboxilico

Al proceder de una manera sBimilar al Ejemplo 8 ante-

15 rior, pero usando acido (R) -3-(2-metilpropano-1-
sulfonil) -2- [ {morfolino-4-carbonil) ~amino] -propiénico
(Ejemplo de Referencia 5) en lugar de &cido (R)-3-
ciclopropilmetanosulfonil-2- [ (morfolino-4-carbonil) -
amino] -propiénico, se preparé {(R)-2-(2-metilpropano-1-

20 sulfonil)-1-[(8)-1-(5-trifluorometil-1,2,4-oxadiazol-3-
carbonil) -propilcarbamoil] -etil}-amida de &cido morfoli-
no-4-carboxflico. 'H NMR (CDCl;): 7,90 (d, J=6Hz, 1H),
6,00 (d, J=6Hz,1H), 5,17 {(m, 1H), 4,83 (m, 1H), 3,73-3,62
(m, 5H), 3,45-3,36 (m, 5H), 3,13 (m, 2H), 2,45-2,32 (m,

25 1H), 2,18-2,04 (m, 1H), 1,96-1,80 (m, 1H), 1,14 (4,
J=7Hz, 6H), 1,03 (t, J=7,5Hz, 3H). MS: 528 (MH"). .

EJEMPLO 13
{(R)-1-[(8)-1-(5-terc-butil-1,2,4-oxadiazol-3-carbonil) -
30 propilcarbamoil] -2-fenilmetanosulfoniletil}-amida

de 4cido morfolino-4-carboxilico
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Al proceder de una manera similar al Ejemplo 8 ante-
rior, pero usando acido (R) -3- (2-metilpropano-1-
sulfonil) -2- [ (morfolino-4-carbonil) -amino] -propiénico

5 (Ejemplo de Referencia 5) en lugar de &cido (R)}-3-
ciclopropilmetanosulfonil-2- [ (morfolino-4-carbonil) -
amino] -propiénico y (8)-2-amino-1-(5-terc-butil-1,2,4-
oxadiazol-3-il) -butan-1-01l (Ejemplo de Referencia 9) en

lugar de trifluorcacetato de (S) -2-amino-1-(5-
10 trifluorometil-1,2,4-oxadiazol-3-il)-butan-1-0l, 8e pre-
pard {(R)-1-[(8)-1-(5-terc-butil-1,2,4-oxadiazol-3-

carbonil) -propilcarbamoil] -2-fenilmetanosulfoniletil}-
amida de &cido morfolino-4-carboxilico. H NMR (CDCl,):
7.78 (d, J=7Hz, 1H), 6,04 (d, J=§,5Hz, 1H), 5,30 (m, 1lH),

15 4,8 (m, 1H), 3,76-3,64 (m, 5H), 3,48-3,34 (m, 5H), 3,13
(m, 2H), 2,47-2,31 (m, 1H), 2,19-2,02 (m, 1H), 1,95-1,80
(m, 1H), 1,48 (s, SH), 1,14 {(d, J=6,5Hz, 6H), 0,99 {t,
J=7,5Hz, 3H). MS : 516 (MH').

20 EJEMPLO 14
{(R)-1-[(8)-1-(5-terc-butil-1,2,4-oxadiazol-3-carbonil) -
propilcarbamoil] -2-fenilmetanosul foniletil}-amida
de &dcido morfolino-4-carboxilico

N
L ﬁ)——f

25 Al proceder de una manera similar al Ejemplo 8 ante-
rior, pero usando &cido (R)-2-[(morfolino-4-carbonil)-
amino)] -3-fenilmetancosulfonilpropifnico en lugar de &cido

3
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(R) -3-ciclopropilmetanosulfonil-2-[ (morfolino-4-
carbonil) -amino] -propiénico Y (S)-2-amino-1- (5-terc-
butil-1,2,4-oxadiazol-3-il) -butan-1-0l (Ejemplo de Refe-
rencia 9) en lugar de trifluorocacetato de (S)-2-amino-1-
(5-trifluorometil-1,2,4-oxadiazol-3-il)-butan-1-o0l, ge
prepard {(R)-1-[(8)-1-(5-terc-butil-1,2,4-oxadiazol-3-
carbonil) -propilcarbamoil] -2-fenilmetanosulfoniletil}-
amida de &cido morfolino-4-carboxflico. H NMR (CDCl,):
7,67 (d, J=7Hz, 1H), 7,50-7,34 (m, 5H), 6,01 (d, J=7Hz,
1H), 5,31 {(m, 1H), 4,93 (m, 1H), 4,52 y 4,40 (2xd,
J=14Hz, 2H), 3,76-3,64 (m, 5H), 3,46-3,26 {(m, SH), 2,20-
2,06 {m, 1H), 1,94-1,78 (m, 1H), 1,48 (s, 9H), 0,98 (t,
J=7,5Hz, 3H).

MS: 550 (MH').

EJEMPLO 15
{2-Ciclopropilmetanosulfonil-1-[1-(3-ciclopropil-1,2,4-

oxadiazol-5-carbonil) -propilcarbamoil] -etil}-amida

de Scido morfolino-4-carboxilico

Al proceder de una manera similar al Ejemplo 8 ante-
rior, pero wusando (S8)-2-amino-1-(3-ciclopropil-1,2,4-
oxadiazol-5-il) -butan-1-o0l (Ejemplo de Referencia 10) en
lugar de trifluoroacetato de (S)-2-amino-1-(5-
trifluorometil-1,2,4-oxadiazol-3-il) -butan-1-0l, Bse pre-
paré {2-ciclopropilmetanosulfonil-1-[1-(3-ciclopropil-
1,2,4-oxadiazol-5-carbonil) -propilcarbamoil] -etil}-amida
de &acido morfolino-4-carboxilico, una mezcla de diaste-
reoisbmeros, como un 8blido blanco. M NMR (CDCl;): &
7,83, 7,74 (d, J = 7Hz, 1H), 6,02 (d, J = 7Hz, 1H), 5,22
(m, 1H); 4,87 (m, 1H), 3,72 (m, S5H), 3,41 (m, SH), 3,16
(d, 24H), 2,21 (m, 1H), 2,15 (m, 1H), 1,86 (m, 1H), 1,03-
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i,24 (m, 5H), 0,99 (t, T = 7Hz, 3H), 0,76 (m, 2H), 0,48
(m, 2H). MS (M/Z) = 498 (M+H). LC Kromasil KR 100-10 Sil,
2504,6 mm de DI {90% de (heptano/THF/ACN//(220/60/14,
v/v/v) tiempo de retencién = 24,1 minutos, caudal 1,5
ml/minuto.

EJEMPLO 16
{2-Ciclopropilmetanosulfonil-1-[1-(3-etil-1,2,4-

oxadiazol -

5-carbonil) -propilcarbamoil] -etil}-amida de

fcido morfolino-4-carboxilico

Al proceder de una manera similar al Ejemplo 8 ante-
rior, pero usando trifluorocacetato de (S)-2-amino-1-(3-
etil-1,2,4-oxadiazol-5-il) -butan-1-0l (Ejemplco de Refe-
rencia 14) en lugar de trifluorocacetato de (S)-2-amino-1-

(5-trifluorometil-1,2,4-oxadiazol-3-1il) -butan-1-o0l, se
prepard {2-ciclopropilmetanosulfonil-1-[1-(3-etil-1,2,4-
oxadiazol-5-carbonil) -propilcarbamoil] -etil}-amida de

dcido morfolino-4-carboxilico, como una mezcla 1:1 de
diastereoisémeros. H NMR (CDCla): 8 7,85 y 7,75 (2xd, J =
6Hz, 1H), 6,07 (m, 1K), 5,28 (m, 1H), 4,92 (m, 1H), 3,8-
3,6 (m, 5H), 3,42 (m, 5H), 3,2-3,1 (m, 2H), 2,88 (g, J =
7Hz, 2H), 2,13 (m, 1H), 1,87 (m, 1H), 1,39 (t, J = 7Hz,
3H), 1,22 (m, 1H), 1,02 (t, J = 7HzZ, 3H), 0,75 (m, 2H),
0,48 (m, 2H). MS m/z 486 {M+H).

EJEMPLO 17
{2-Ciclopropilmetanosulfonil-1-[1-(3-fenil-1,2,4-

oxadiazol -

5-carbonil) -propilcarbamoil] -etil}-amida de

4cido morfolino-4-carboxilico

\\

b

-,
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Se afiadié ciclohexilcarbodiimida unida a poliestire-

Etapa 1

no (2,0 eg., 0,82 milimoles, 432 mg) seguida por monohi-
drato de HOBt (1,7 eg., 0,70 milimoles, 94,2 mg) a una
solucién de 4cido (R) -3-ciclopropilmetanosulfonil-2-
[ (morfolino-4-carbonil) -amino] -propiénico (130,5 mg, 0,41
milimoles) y di-isopropiletilamina (0,41 milimoles, 53,0
mg, 0,0714 ml) en diclorometano seco (6 ml). La mezcla se
agitd a temperatura ambiente durante 15 minutos y a con-
tinuacién Be afiadié el (2S) -2-amino-1- (3-fenil-
[1,2,4]oxadiazol-5-il) -butan-1-0l (0,41 milimoles, 95
mg) . La mezcla se agitd durante otras 64 horas y a conti-
nuacién se afladié trisamina unida a silice (5,0 eqgq., 2,05
milimoles, 569,4 mg). La mezcla se agitd6 durante otras 2
horas y a continuacién se filtrd. E1l filtrado se concen-
tré a vacio y se purific6 sobre 12 g de gel de silice, se
eluyé con una mezcla de acetato de etilo y heptano (2:1 y
a continuacién 1:0) para proporcionar 182 mg (83%) del
alcohol deseado. (LC/MS 100% M+l 536).
Etapa 2

Se afiadié una solucién de reactivo de Dess-Martin
(sBolucidn al 15% en peso, 2 eq., 0,63.milimoles, 1,80 g)
a una solucién de alcohol (170 mg, 0,32 milimoles) en 5
ml de diclorometano seco. La mezcla se agité a temperatu-
ra ambiente durante 2 horas y a continuacién se extinguid
afladiendo una solucién de Na;S;0, (4,0 eg., 1,28 milimo-
les, 202,4 mg) en bicarbonato s6dico saturado (30 ml). La
capa acuosa se extrajo dos veces con diclorometano (20
ml). Las capas orgénicas se secaron (MgSO,) y se concen-
traron a vacio. El reseiduo se purificé sobre 12 g de gel
de silice, eluyendo con una mezcla de acetato de etilo y
heptano (1,5:1 y a continuacién 2:1) para proporcionar
{2-ciclopropilmetanosul fonil-1-{1-(3-fenil-1,2,4-
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oxadiazol-5-carbonil) -propilcarbamoil] -etil}-amida de
dcido morfolino-4-carboxilico, una mezcla 3:1 de diaste-
reoisbmeros (139 mg, 82%). 'H NMR (CDCl.): 8,15 (d, J =
7,6 Hz, 2H), 8,0 {(d, J = 6,6 Hz, 1H, principal), 7,9 {(d,
J = 7 Hz, 1H secundario), 7,6 (m, 3H), 6,08 (2xd, J = 6,5
Hz, 1H), 5,4 {m, 1H), 4,95 {(m, 1H), 3,8-3,69 (m, SH),
3,53-3,35 (m, BH), 3,15 (m, 2H), 2,2 {(m, 1H), 1,95 {m,
1H), 1,2 (m, 1H), 1,06 (t, J= 7,5 Hz, 3H), 0,8 (m, 2H),
0,5 (m, 2H). LC/MS muestra 35% M+l 534 asi como 65% de
hidrato M+18 552.

EJEMPLO 18
{2-(2-Metilpropano-1l-gulfonil)-1-[1-(3-fenil-1,2,4-
‘oxadiazol -

5-carbonil) -propilcarbamoil] -etil}-amida de

Acido morfolino-4-carboxilico

'Y
0
T O

Al proceder de una manera similar al Ejemplo 17 an-
terior, pero usando A&cido (R) -3-(2-metilpropano-1-
sulfonil) -2- [ (morfolino-4-carbonil) -amino] -propiénico

(Ejemplo de Referencia 5) en lugar de &cido (R)-3-
ciclopropilmetanosulfonil-2- [ {(morfolino-4-caxbonil) -
amino)] -propiénico, en la Etapa 1, se preparé ({2-(2-
metilpropano-l1-sulfonil) -1-[1-(3-fenil-1,2,4-oxadiazol-5-
carbonil) -propilcarbamoil] -etil}-amida de &cido wmorfoli-
no-4-carboxilico. H NMR (CDCl,): 8,15 (dd, 2E), 7,95-7,85
(2xd, 1H), 7,45 {(m, 3H), 6,14-6,0 (2xd, 1H), 5,35 {(m,
1H), 4,90 (m, 1H), 3,70 (m, 5H), 3,40 (m, SH), 3,2-3,0
(m, 2H), 2,50-2,30 (m, 1K), 2,30-2,10 {(m, 1H), 2,05-1,90
(m, 1H), 1,10 (t, 6H), 1,05 (t, 3H). MS: 536 (MH").

EJEMPLIO 19
[L-[1-({3-Etil-1,2,4~-oxadiazol-5-carbonil) -

\y
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propilcarbamoil] -2- (2-metilpropano-1-sulfonil) -etil}-

amida de
&cido morfolino-4-carboxilico

Se afiadié PyBOP (1,1 eq., 200 mg) a una suspensién
del 4cido (R) -3-(2-metilpropano-l-sulfonil) -2-

[ (morfolino-4-carbonil) -aminol -propiénico (113 mg, 0,35
milimoles, Ejemplo de Referencia 5), (S)-2-amino-1-(3-
etil-1,2,4-oxadiazol-5-il) -butan-1-01 (0,35 mg, 65 mg) Yy
diisopropiletilamina (1,2 eq., 0,073 ml) en diclorometano
seco (7 ml). La mezcla se agii:é a temperatura ambiente
durante la noche y a continuacién se extinguié con solu-
cién de NaHCO;. Los materiales volitiles se retiraron a
vacio y la mezcla acuosa se extrajo en acetato de etilo.
Las capas orgdnicas se secaron (Na;SO,) y a continuacién
se concentraron a vacfo. El residuo se purific6 sobre gel
de silice, eluyendo con acetato de etilo:diclorometano
para proporcionar el alcohol deseado. Se afiadibé una solu-
cién de reactivo de Dess-Martin a una solucién del alco-
hol en diclorometano seco (solucién al 15% en peso, 2
eq.). La mezcla se agité a temperatura ambiente durante 2
horas y a continuacién se extinguié afiadiendo una solu-
cién de Naj;S;0s (4,0 eq.) en bicarbonato sb6dico saturado.
La capa acucsa se extrajo con diclorometano. Las capas
orgdnicas se secaron (MgSO,) y se concentraron a vacfo.
El residuo se purificé sobre gel de pilice, se eluyb5 con
una mezcla de acetato de etilo y diclorometano para pro-
porcionar [1-[1-(3-etil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2- (2-metilpropano-1-sulfonil)-etil}-

amida de acido morfolino-4-carboxilico (98 mg, S57%).

H NMR (CDCl.) mezcla 4:1 de isémeros 7,9 (d, J = 6,4 Hz,
1H, principal), 7,8 (d, J = 6 Hz, 1H, secundario), 6,1
(d, F = 6,1 Hz, 1H, secund.ario), 6,0 (d, 'T = 6,1 Hz, 1H,
principal), 5,25 {(m, 1H), 4,95 {(m, 1H), 3,74-3,67 (m,

\ 9
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5H), 3,4 (m, 5H), 3,2 (m, 2H), 2,2 (m, 1H), 2,9 (gq, J
7,5 Hz, 2H), 2,4 (m, 1H), 2,2 (m, 1H), 1,9 {(m, 1H), 1,4
(t, J= 7,6 Hz, 3H), 1,2 (d, J = 6,6 Hz, 6H), 1,0 (t, J
7.4 Hz, 3H). LC/MS muestra 52% M+l 588 asi como 37% de
hidrato M+18 506.

EJEMPLO 20
{2-Fenilmetanosulfonil-1-[1-{3-fenil-[1,2,4]-oxadiazol-5-
carbonil) -propilcarbamoil] -etil}-amida de
dcido morfolino-4-carboxilico

AN

TFA, CH,01,

Etapa 1

Se combind dcido 3-terc-butoxicarbonilamino-2-
hidroxipentanoico (500 mg, 2,14 milimoles} con EDC (600
mg, 3,14 milimoles), HOBt (600 mg, 3,92 milimoles) y N-
hidroxibenzamidina (292 mg, 2,14 milimoles). Se afiadié
diclorometano (10 ml) y a continuacién 4-metilmorfolina
(1 ml). La mezcla se agité a temperatura ambiente durante

I%°
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16 horas. Después de la dilucién con acetato de etilo
(200 ml), la solucidén se lavd con agua (300 ml), solucién
acuosa saturada de NaHCO,.y salmuera, a continuacién se
secd con MgSO, y a continuacién se evaporé bajo vacio.
Etapa 2

El producto de la etapa 1 se disolvié en piridina
(10 ml) y la solucién se calenté a 80°C durante 15 horas.
La piridina se evapor$ bajo vacio y el residuo se sometid
a cromatografia de desarrollo rdpido scbre gel de silice
(eluyente: acetato de etilo) para dar éster terc-butilico
de &cido  {1-[hidroxi-(3-fenil-[1,2,4loxadiazol-5-il)-
metil] -propil}-carbémico {290 mg, 0,83 milimoles).
Etapa 3

Se disolvié éster terc-butilico de &cido (1-
[hidroxi-(3-fenil-[1,2,4]oxadiazol~5-il) -metil] -propil}-
carbimico (145 mg, 0,41 milimoles) en CH;Cl; (4 ml) y se
afiadié TFA (4 ml). Después de agitar durante 1 hora, 1la
mezcla se evapor6 hasta sequedad.
Etapa 4

Se afiadieron &cido 2-[(morfolino-4-carbonil)-amino] -
3-fenilmetanosulfonil-propiénico (200 mg, 0,56 milimo-
les), EDC (200 mg, 1,05 milimoles), HOBt (200 mg, 1,30
milimoles) y CHCl; (4 ml) al producto de la etapa 3 ante-
rior. Se afiadi6 4-metilmorfolina (0,5 ml) y la mezcla se
agit6 a temperatura ambiente durante 2 horas. Después de
la dilucién con acetato de etilo (150 ml), la solucién se
lavé con agua (30 ml), solucidén acuosa saturada de NaHCO;
Yy salmuera, a continuacién se secd con MgSO, y a conti-
nuacién se evapor® bajo vacio. El residuo se disolvié en
diclorometano seco (10 ml) y se afiadi6 peryodinano de De-
ss-Martin (500 mg, 1,2 milimoles). Después de agitar a
temperatura ambiente durante 1 hora, la mezcla se diluyd
con acetato de etilo (150 ml) y la mezcla se tratd con
solucién de NazS;0; 0,26M en NaHCO; acuogso saturado. La
fase orginica se lav6é con NaHCO; acuoso saturado y sal-
muera, a continuacién se secé con MgSO, y a continuacién
se evaporS. El residuo se sometid a cromatografia de de-
sarrollo répido sobre gel de silice (hexano/acetato de
etilo 1:2 hasta acetato de etilo) para dar {2-
fenilmetanosulfonil-1-[1-(3-fenil-[1,2,4]-oxadiazol-5-

|9\
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carbonil) -propilcarbamoil] -etil}-amida de &cido morfoli-
no-4-carboxilico (40 mg, 0,07 milimoles). H NMR (DMSO):
8,79 (d, J=6 Hz, 1H), 8,04 (d, J=8Hz, 2H), 7,65-7,53 (m,
3H), 7,41-7,32 (m, 5H), 7,02 (d, J=8Hz, 1H), 4,96-4,90
(m, 1H), 4,73-4,66 (m, 1H), 4,45 (s, 2H), 3,57-3,19 (m,
10H), 2,04-1,9 (m, 1H), 1,80-1,71 (m, 1H), 0,95 (t,
J=7,6 Hz, 3H). MS: (M'+l) 570.

EJEMPLO 21
{1-[1-(3-BEtil-[1,2,4]-oxadiazol-5-carbonil) -
propilcarbamoil] -2-fenilmetancosulfoniletil}-amida de &ci-

do
morfolino-4-carboxilico

O‘iﬂ'i;i ] c;‘n

Al proceder de una manera similar a la descrita en
el Ejemplo 20 anterior, pero usando N-
hidroxipropionamidina en lugar de N-hidroxibencimidazol
en la etapa 1, se prepard {1-[1-(3-etil-[1,2,4]-
oxadiazol-5-carbonil) -propilcarbamoil] -2-
fenilmetanosulfoniletil}-amida de &cido morfolino-4-
carboxilico. 'H NMR (DMSO): 8,73 (d, J=6,4Hz, 1H), 7,40-
7,33 (m, S5H), 7,01 {(d, J=8Hz, 1H), 4,88-4,82 (m, 1H),
4,71-4,65 {m, 1H), 4,47 (8, 2H), 3,57-3,24 (m, 1O0H), 2,81
(g, J=7,6Hz, 2H), 1,99-1,88 {m, 1H), 1,75-1,64 (m, 1H),
1,26 ({t, J=7,6Hz, 3H), 0,92 (t, J=7,6 Hz, 3H). MS: (M'+l)
522.

EJEMPLO 22
{i-[1-(5-Etil-[1,3,4] -oxadiazol-2-carbonil) -
propilcarbamoil] -2-fenilmetanosulfoniletil}-amida de &ci-

do morfolino-4-carboxilico
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Al proceder de una manera similar a la descrita en
el Ejemplo 1, se preparS {1-[1-(5-etil-[1,3,4]-oxadiazol-
2-carbonil) -propilcarbamoil] -2-fenilmetanosulfoniletil}-

5 amida de &cido morfolino-4-carboxilico. 'H NMR (DMSO):
8,64 (4, J=6,8Hz, 1H), 7,42-7,32 (m, S5H), 7,02 (4, J=8,8
Hz, 1H), 5,04-4,96 (m, 1H), 4,62-4,72 (m, 1H), 4,47 (B,
2H), 3,64-3,24 (m, 10H), 2,96 (q, J=7,6Hz, 2H), 1,89-1,79
(m, 1H), 1,72-1,60 {(m, 1H), 1,38-1,16 (m, 2H), 1,29 (t,
10 J=7,6Hz, 3H), 0,89 (t, J=7,2 Hz, 3H). MS8: (M"+1) 53s.

EJEMPLO 23
{1-[1-(5-Terc-butil-[1,3,4)oxadiazol-2-carbonil) -
propilcarbamoil] -2-fenilmetanosulfoniletil}-amida

15 de &cido morfolino-4-carboxilico

Q§F=D

Pk

0 _~ N

Al proceder de una manera similar a la descrita en
el Ejemplo 1, se  prepard {1-[1- (5-terc-butil-
[1,3,4]oxadiazol-2-carbonil) -propilcarbamoil] -2-

20 fenilmetanosulfoniletil}-amida de &cido morfolino-4-
carboxilico. H NMR (DMSO): 8,63 {(d, J=5,2Hz, 1H), 7,26-
7,46 {m, SH), 7,02 (d, J=8,8 Hz, 1H), 4,98-5,08 (m, 1H),
4,62-4,72 {m, 1H), 4,48 (s, 2H), 3,24-3,64 {m, 10H),
i,76-1,%92 {(m, 1H), 1,58-1,74 (m, 1H), 1,39 (B, 9H), 1,16-

25 1,38 (m, 2H), 0,89 (t, J=7,6 Hz, 3H). MS: (M'+l) 564.

EJEMPLO 24
{2-(2-Difluorometoxifenilmetanosulfonil) -1-[1,1-dimetil-
2-0x0-2- (5-piridin-3-il-[1,3,4]oxadiazol-2-il) -
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etilcarbamoill] -etil}-amida de &cido morfolino-4-

carboxilico
) J
n§l==o
y/
[ ) &1 ,L,;?@

Al proceder de una manera similar a la descrita en
el Ejemplo 2, se preparé {2-(2-
Difluorometoxifenilmetanosulfonil)-1-[1,1-dimetil-2-oxo-
2-{5-piridin-3-il-[1,3,4]oxadiazol-2-il)-etilcarbamoil} -
etil}-amida de &cido morfolino-4-carboxilico !H NMR
(DMSO-d) : 9,33 (1H, s, NH), 9,22 (1H, 4d, J=1,74Hz), 8,84
(1H, dd), 8,43 (1H, dt), 7,68 (1H, dd, J=1,75Hz,
J=6,7Hz), 7,42 (2H, m), 7,3-7,2 {(2H, m), 7,07 (1H, ¢t,
J=74,1Hz), 6,76 (1H, d, J=8,6Hz, NH), 4,7-4,6 (1H, m),
4,45 (2H, s8), 3,5-3,4 (4H, m), 3,38-3,2 (2H, m), 3,2-3,1
(4H, m), 1,52 (6H, ®). MS: 635,6 (M-1), 637,4 (M+1).

EJEMPLO 25
Ensayo de Catepsina S

Se prepararon soluciones de compuestos de prueba en
concentraciones variables en 10 pl de dimetilsulféxide
(DMSO) y a continuacién se diluyeron en tampén de ensayo
(40 pl, que comprendfa: MES, 50 mM (pH 6,5); EDTA, 2,5 mM
y NaCl, 100 mM). Se afiadi6 catepsina S humana (0,158 pi-
comoles en 25 ul de tampén de ensayo) a las diluciones.
Laa sgsoluciones de ensayo se mezclaron durante 5-10 segun-
dos en una placa agitadora, se cubrieron y se incubaron
durante 30 minutos a temperatura ambiente. Se afiadié Z-
Val-vVal-Arg-AMC (9 nanomoles en 25 pul de tampén de ensa-
yo) a las soluciones de ensayoc y la hidr6lisis fue segui-
da espectrofotométricamente a A 460 nm durante 5 minutos.
Las constantes de inhibicién aparentes (K;) se calcularon
a partir de las curvas de progreso enzimitico usando mo-
delos matemAticos esté&ndar.

\‘i"\
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EJEMPLO 26
Ensayo de Catepsina B -

Se prepararon soluciones de compuestos de prueba en
concentraciones variables en 10 ul de dimetilsulféxido
(DMSO) y a continuacién se diluyeron en tampén de ensayo
(40 pl, que comprendia: A&cido N,N-bis(2-hidroxietil)-2-
aminoetanosulfénico (BES), 50 mM (pH 6); monolaurato de
polioxietilensorbitén, 0,05%; y ditiotreitol (DTT), 2,5
mM) . Se afladié a las diluciones catepsina B humana (0,025
picomoles en 25 ul de tampén de ensayo): Las soluciones
de ensayo se mezclaron durante 5-10 segundos en una placa
agitadora, se cubrieron y se incubaron durante 30 minutos
a temperatura ambiente. Se afiadi® Z-FR-AMC (20 nanomoles
en 25 pl de tampSn de ensayo) a las soluciones de ensayo

Yy la hidr6lisis fue seguida espectrofotométricamente a A
460 nm durante 5 minutos. Las constantes de inhibicién
aparentes (Kj;) se calcularon a partir de las curvas de
progreso enzimitico usando modelos matemédticos estdndar.

EJEMPLO 27
Ensayo de Catepsina K

Se prepararon soluciones de compuestos de prueba en
concentraciones variables en 10 ul de dimetilsulféxido
(DMSO) y a continuacién se diluyeron en tampén de ensayo
(40 ul, que comprende: MES, 50 mM (pH 5,5); EDTA, 2,5 mM
y DIT, 2,5 mM). Se afladi6 catepsina K humana (0,0906 pi-
comoles en 25 pl de tamp6n de ensayo) a las diluciones.
Las soluciones de ensayo se mezclaron durante 5-10 sequn-
dos en una placa agitadora, se cubrieron y se incubaron
durante 30 minutos a temperatura ambiente. Se afiadié Z-
Phe-Arg-AMC (4 nanomoles en 25 ul de tampén de ensayo) a
las soluciones de ensayo y la hidr&lisis se siguié espec-
trofotométricamente a A 460 nm durante 5 minutos. Las
constantes de inhibicién aparentes (K;) se calcularon a

partir de las curvas de progreso enzimiatico usando mode-
los matemi&ticos esténdar.

EJEMPLO 28
Ensayo de Catepsina L
Se prepararon soluciones de compuestos de prueba en
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concentraciones variables en 10 ul de dimetilsulféxido
(DMSO) y a continuacién se diluyeron en tampén de ensayo
(40 ul, que comprende: MES, 50 mM (pH 5,5); EDTA, 2,5 mM
y DTT, 2,5 mM). Se afiadié catepsina L humana (0,05 pico-
moles en 25 pl de tampén de ensayo) a lae diluciones. Las
soluciones de ensayo se mezclaron durante 5-10 segundos
en una placa agitadora, se cubrieron y se incubaron du-
rante 30 minutos a temperatura ambiente. Se afiadié Z-Phe-
Arg-AMC (1 nanomol en 25 ul de tampSn de ensayo) a laa
soluciones de ensayo y la hidr6lisis se siguid espectro-
fotométricamente a A 460 nm durante 5 minutos. Las cons-
tantes de inhibicién aparentes (K;) se calcularon a par-
tir de las curvas de progreso enzimitico usando modelos
matemiticos esténdar.

Los compuestos de la invencién se probaron de acuer-
do con los ensayos descritos anteriormente con respecto a
la inhibicién de proteasas y se observ® que exhibian ac-
tividad inhibidora de catepsina S selectiva. Por ejemplo,
ge encontrd que los compuestos de la invencién inhibian
la actividad de la proteasa catepsina S a concentraciones
que son menos de 50 veces menores que las concentraciones
requeridas para producir una inhibicién equiactiva de ac-
tividad de la proteasa catepsina K. Las constantes de in-
hibicién aparentes (K;) para los compuestos de la inven-
cién, contra catepsina S, estaban en el intervalo de
aproximadamente 10™° M a aproximadamente 107 M.

EJEMPLO 29
Formulaciones Farmac€uticas Representativas que Con-
tienen un Compuesto de F6rmula I
FORMULACION ORAL

Compuesto de F6rmula I 10-100 mg
Monohidrato de Acido Cftrico 105 mg

Hidréxido Sé6dico 18 mg

Saboreante

Agua c.s8. hasta 100 ml

| b
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FORMULACION INTRAVENOSA

Compuesto de F6rmula I
Monohidrato de Dextrosa

0,1-10 mg
c.s. para hacerla isoténica

Monohidrato de Acido Citrico 1,05 mg

Hidréxido Sé&dico
Agua para Inyeccidén

0,18 mg
c.8. hasta 1,o”m1

FORMULACION DE TABLETA

Compuesto de F6rmula I
Celulosa Microcristalina
Acido Easteirico

Silice Coloidal

1%
73%
25%
1%

Y
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REIVINDICACIONES

1. Un compuesto de F6rmula (I):
xXr*

O

en la que:

X* y X? son ambos metileno o X! es etileno y X* es
metileno © un enlace;

R} es -CR®=CHR®, -CR®(CR®;)2, -CR'=NR* o cicloalqui-
1lo(Cs_12) , en donde R® y R® son independientemente hidrége-
no o alquilo{C;4), o R’ y RY junto con los &tomos a los
que R° y R’ estén unidos forman cicloalquilo(C;.;3), hete-
ro-cicloalquilo(C3-13), arilo(C¢-13), hetero-arilo(Cs-13),
bicicloarilo{Cs.;2) o hetero-bicicloarilo(Cg-12) ¥y R’ Y R®
junto con los &tomos a los que R’ y R® estén unidos forman
hetero-cicloalquilo(C;z.;3), hetero-arilo(Cs-;z) o hetero-
bicicloarilo(Cs.12), en donde R® opcionalmente estd susti-
tuido por 1 a 5 radicales seleccionados independientemen-
te de un grupc que consiste en alquilo(C,4), ciano, halo,
alquilo(Cy.4) sustituido por halo, nitro, -
X*NR’R?, -X%OR?, -X*SR®, -X‘C(O)NR’R®, -X'C(0)OR?, -X*s(O)R!’,
-X*S(0);R" y -X*'C(O)R', en donde X' es un enlace o alqui-
leno(C;.2), R’ en cada presencia es independientemente
hidré6geno, alquilo(C .3} o alquilo(C;.3) sustituido por
halo y R es alquilo(C,.;) o alquilo(C;-;) sustituido por
halo; y

R' es -C(0)X°R' o -5(0)aX'R', en donde X* es un enla-
ce, -0- o -NR'2-, en donde R'? es hidrégeno o alquilo(C,-
), Y R" es (i) alquilo(C;s) opcionalmente sustituido por
-ORY, -SR™, -8(0)R'™, -5(0).R*¥, -C(O)R*®, -C(O)OR'?, -
C (O) NR¥RM, _NRMR™, -NRYC (O) R®, _NR™C (0) OR™, _
NRM™C (O)NRVR™ o -NRMC(NR'™)NR™R', en donde R'? es ci-
cloalquil {(C3.12) -alquilo{Co.3) , hetero-cicloalquil (Cs-13) -
alquilo(Co-3), aril (Cs-12)-alquilo(Ce-3), heterxo-aril (Cs.1a)-
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alquilo(Cp.i3), bicicloaril (Cs.;2)-alaquilo(Ce-3) © hetero-
bicicloaril (Cp.12) -alquilo(Ce.3) Y R en cada presencia es
independientemente hidrégeno o alquilo({C;¢), o ({ii) ci-
cloalquil (C3-12)} -alquilo (Cyp-3) , hetero-cicloalquil (Cs-12) -
alquilo(Ce.3), aril (Cs.1z)-alquilo(Ce.3), hetero-aril (Cs.iz)-
alquilo(Cp-3), bicicloaril {Cs.;3)-alquilo{Cp-3) © hetero-
bicicloaril (Cz.13) ~alquilo(Ce-3) © (iii) cicloalquil (Ci.¢) -
alquilo(Cp-3), hetero-cicloalquil (Cs.¢)-alquilo{Ce.3), fe-
nil-alquilo(Cg-1) © hetero-aril (Cs.¢)-alquilo(Cy-3) Busti-

tuido por -Xf0R'%, -X®sr'®, -x®°s(O)R!®, -xS5S({O);R'%, -
xfc(0)R*, -XSC(0)OR?®, -X*C (O)NRMR®, -X°NR!SR!®, -
X*NR®C (0)RY, -X°NR!®C(0)OR!®, -X*NR'éC (0) NR1%R1€,

X*NR'C(0) OR®, -X°NR'®C(NR'®)NR'SR'®, en donde X* es un enla-
ce o metileno,

R'® es cicloalquil (Ci-¢) ~alquilo(Co.3), hetero-
cicloalquil (Cs-¢) -alquilo(Co-3), fenil-alquilo(Co.3) © hete-
ro-aril (Cs.¢) ~alquilo(Cp.3}) y R es hidrégeno o alquilo(C;.
¢); en donde R' contiene ademfis opcionalmente 1 a 5 susti-
tuyentes que cuando estén presentes dentro de un sistema
anular aliciclico o aromitico son radicales seleccionados
independientemente de un grupoc que consiste en alquilo{C;.
¢}, alquilideno(C;¢), ciano, halo, nitro, alquilo(Ci.3)
sustituide por halo, -X*NR'"RY?, -X5NR’C (0) ORY’,
xiN-R:I.'l'c (0) N-RJ.'JRIT , _xGN-RJ.'IC (N-Rl'?) N-Rl'l'RJ.'l ,
x®or'?, -x°sr??, -x°c(0)OR'?, -xfc(0)NR''R?, -X°®S(0),NR''R'’,
Xfp(0) (OR'®)OR'?, -X®OP(0) (OR?)ORY7, -
X*NRC(O)RY®, -XSs(O)R'®, -X®S(0)sR? y XC(O)R'® y cuando
estin presentes dentro de un resto alifdtico son radica-

les seleccionados independientemente del grupo que con-
giste en ciano, halo, nitro, -NRYR'7, -NR' C(O)OR?’, -

NR:I.TC (O) N-R].TR:I.T' _NRI'JC (NRIT)NRITR:I.T' 'OR:LT, _SRJ.T'
-c(0)OR'’, -C(O)NR'R'’, -8 (0) ;NR'RY?,
P(0) (OR*")OR'?, -OP(0) (OR'’)OR??, -NR'C(O)R?, -5 (O) R,

-S(0)zR'® y -C(O)R'™, en donde X* es un enlace o alquile-
no{C:;.¢), R en cada presencia es independientemente hi-
drégeno, alquilo(C;.¢) o alquilo(C;-3;) sustituido por halo
y R es alquilo(Ci-¢) o alquilo(C;.a) sustituido por halo;

R¥*® ge selecciona del grupo que consiste en hidrége-
no, alquilo(C;.¢), cicloalquil (Cj.13)-alquilo(Cp-¢), hetero-
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cicloalquil (Cs.12) ~alquilo(Cp.¢), aril (Ce-13) -alquilo{Cp¢) o©
hetero-aril (Cs-13) ~alquilo (Co-s) ;

R*¥ ge selecciona de hidrégeno, alquilo(Ci.¢}), alcoxi-
alquilo(C;.-3), halo-alquilo (Ci-3), cicloalquil (Cz-13) -
alquilo{Co-¢) ., hetero-cicloalquil (Cs-12) -alquilo(Co-¢) ,
aril (Ce.12) -alquilo(Co.s) y hetero-aril (Cs-13)-alquilo{Coy-¢)
opcionalmente sustituido con amino, -NHC({O)R® o -R!® en
donde R!® es como se describe anteriormente; y

R?* ge selecciona de hidrégeno o alquilo(Ci¢); ©

R¥® y R™ tomados junto con el &tomo de carbono al
que tanto R* como R* est&n unidos forman cicloalquile-
no (C3.s) © heterocicloalquileno (Cs.s) ;

X} se selecciona del grupo (a), (b) o (C);

T~ D=

@ ' (®) (©

en donde X es O e Y es N;

R¥ ge selecciona de hidrégeno, alquilo(Ci¢)., ci-
cloalquil (Cy-12) -alquilo (Co-¢) » hetero-cicloalquil (C3.13) -
alquilo(Ce-¢) , aril (Ce.1a) -alquilo{Ce-¢), hetero-aril {Cs.i3) -
alquilo(Co-¢), -X'NHR!®, -X'S(0),R* o -X*'C(O)RYNR!’C(O)R’
en donde R!¥, R y X' son como se describen anteriormente;

R’ pe selecciona del grupe que consiste en hidrége-
no, alquilo(Ci-¢), cicloalquil (C3.13) -alquilo(Cy.¢), hetero-
cicloalquil (Cs-12) ~alquilo (Cy.g) . aril (Cg.13) ~alquilo(Cp-¢) ,
hetero-aril (Cs.13) ~alquilo (Cy-¢) , bicicloaril (Ce.13) -
alquilo(Ce-.3) y hetero-bicicloaril (Cy.13) -alquilo (Cy-3) ;

en la que R* contiene ademfs opcionalmente 1 a 5
sustituyentes que cuando estidn presentes dentro de un
sistema anular aliciclico ¢ aromidtico son radicales se-
leccionados independientemente de un grupo que consiste
en alquilo(C,¢), alquilideno(C,), ciano, halo, nitro,
alquilo(C;.;3) sustituido por  halo, -X*NRY'RY?,
x‘NRI"JC (0) ORIT . _xGNRI.TC (0) NRITRIT , -
xGNR:I.Tc (NR11) NRITRI.T , _x‘ORIT ’ _x‘c (O) Rl.'l' , _x‘0R15 , _x‘snlﬂ ,
-X5C(0)OR'?, -XSC(O)NR'™R'?, -x5S(0).NR''R'?, -XSP(0O) (OR®)OR'’,
-X%0oP (0) (OR*)OR'?, -XSNR'’C(O)R'®, -xX°s(O)RY, -X®S(O).R!® vy
-X’C(0O)R!™ y cuando est&n presentes dentro de un resto

\90
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alifdtico son radicales seleccionados independientemente
de un grupo que consiste en ciano, halo, nitro, -NRYRY?,
-NRY’C(0)ORY’, -NRYC(O)NR'’R}?, -NR'"C(NR'")NR''R!}’, -OR'?, -
SR, -C{0)OR'?, -c(O)NR'R', -S{(0).NR'RY!, -
P(0) (OR*”)ORY, -0OP(0) (OR*)ORY, -NRYC(0O)R'Y,
S(0)R', -S(0).R'™ y -C(O)R'™, en donde R'®, R, R y Xf son
como se describen anteriormente; o

un derivado de dicho compuesto seleccionado del gru-
po que consiste en derivados de N-6xido, derivados de
profarmaco, derivados protegidos, isémeros y mezclas de
isbmeros de dicho compuesto, o una sal o un solvato far-
macéuticamente aceptable de dicho compuesto o dicho deri-
vado.

2. Un compuesto de acuerdo con la reivindicacién 1,
en el gue:

X' y X* son ambos metileno o X' es etileno y X* es un
enlace; '

R es -CR’=CHR®, -CR®(CR%)a2, -CR’=NR® o cicloalqui-
lo(Cs-12) , en donde R® y R® son independientemente hidrége-
no o alquilo(C;..) o R* y R®* junto con los &tomos a los que
R® y R' est&n unidos forman cicloalquilo(Ci-13), arilo(Cs.
12}, hetero-arilo(Cs.1a) o bicicloarilo(Cs.12}), R’ y R? junto
con los &tomos a los que R’ y R? estén unidos forman hete-
ro-arilo (Cs-1a) ;

en donde dentro de R?, cualquier grupo cicloalquilo,
arilo, heterocarilo o bicicloarilo puede estar sustituido
con 1 a 5 radicales seleccionados independientemente de
un grupo que consiste en alquilo(C;.4), ciano, halo, al-
quilo(Ci-4) sustituido por halo, -X'OR? y -X'C(O)OR®, en
donde X* es un enlace o algquileno(C:.z) y R’ en cada pre-
sencia es independientemente alquilo(C:;.;) y alquilo(Ci-3)
sustituido por halo;

R* es -C(0)X°R' o -8(0),;X°R'', en donde X°® es un enla-
ce, -0- o -NR'™-, en donde R'? es hidrSgeno o alquilo(C;.
¢) Yy R es (i) alquilo(C;) o (ii) hetero-cicloalquil (Cs.
12) —alquilo(Ce.3), aril (Cg.1a) -alquilo{Ce.3), hetero-aril (Cs.
12) ~alquilo(Cp.;) , bicicloaril (Cs.12) -alquilo(Cy.3) o hetero-
bicicloaril (Cs-13) ~alquilo {Cq.1) o (iii) hetero-
cicloalquil (Cs-¢) -alquilo(Cy-3) © fenil-alquilo(Cp-3) BUBti-

\a
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tuido por -XSOR®, -XSC(O)R o -X*NR6C (0) OR'®, en
donde X®* es un enlace o metileno, R'® es fenil-alquilo(C,-
i) o hetero-aril (Cs.¢) -alquilo{Ce.3) y R® es hidrégeno o
alquilo(Ci.¢) ;

en donde dentro de R, cualgquier gistema anular ali-
ciclico o aromitico puede estar sustituido con 1 a 5 ra-
dicales Beleccionados independientemente de un grupoc que
consiste en alquilo(C:.¢), halo, -X°NR'™R'’, -x®OR'’, -
X*C(0)ORY?, -X°NC(O)R'® y -X°C(O)RY, en donde R'’ en cada
presencia es independientemente hidrégeno, alquilo(C;¢) ©
alquilo(C;.3) sustituido por halo y R'® es alquilo(Ci) ©
alquilo(C;-3) sustituido por halo;

R?® eg hidr6geno o alquilo(Cig);

R*? es alquilo(Ci.¢) © aril {Ce-12) -alquilo(Co-g) ;

R" es hidrégeno o alquilo (Ci.¢);

"\1”5- *[)— tr)_f

donde X es O, Y es N y R¥*® ge selecciona de hidrégeno,
halo-alquilo(C;-3) ., alquilo(Ci.¢), cicloalquil (C3-13) -
alquilo(Cy-¢), aril (Cs-13) ~alquilo{Cy.¢) © hetero-aril {Cs.ij) -
alquilo(Ce.¢), en donde dentro de R?°, cualquier sistema
anular aliciclico o aromftico puede estar sustituido con

en

1 a 5 radicales seleccionados independientemente de al-
quilo(Ci¢) y alquilo(C;-3) sustituido por halo; o

un derivado de dicho compuesto seleccionado del gru-
po que consiste en derivados de N-6xido, derivados de
profdrmaco, derivados protegidos, is6meros y mezclas de
is6meros de dicho compuesto; © una sal ¢ un solvato far-
macéuticamente aceptable de dicho compuesto o dicho deri-
vado.

3. Un compuesto de acuerdo con la reivindicacién 2,
en el que R se selecciona del grupo que consiste en fe-
nilo, piridin-2-ilo, piridin-3-ilo, piridin-4-ilo, wvini-
lo, 2-difluorometoxifenilo, l-oxipiridin-2-ilo, 4-
metoxifenilo, 4-metilfenilo, 2-metilfenilo, 4-
clorofenilo, 3,5-dimetilfenilo, 4-trifluorometilfenilo,
4-trifluorometoxifenilo, 2-bromofenilo, naftalen-2-ilo,
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3,4-diclorofenilo, 3-metilfenilo, 3-trifluorometilfenilo,
3-trifluorometoxifenilo, 2,3,4,5,6-pentafluorofenilo, 2-
fluorofenilo, 2-clorofenilo, 2-cianofenilo, 2-
trifluorometilfenilo, 4-terc-butilfenilo, 3-clorofenilo,
4-bromofenilo, 2-fluoro-3-clorofenilo, 2-fluoro-3-
metilfenilo, 3-fluorcfenilo, 2,5-difluorofenilo, 3-
bromofenilo, 2,5-diclorofenilo, 2,6-difluorofenilo, 3-
cianofenilo, 4-cianofenilo, 2-trifluorometoxifenilo, 2,3-
difluorofenilo, bifenilo, 2-bromo-5-fluorofenilo, 4-
fluorofenilo, 3,4-difluorofenilo, 2,4-difluorofenilo,
2,4,6-trifluorofenilo, 2,4,5-trifluorcfenilo, 2,3,4-
trifluorofenilo, 2-cloro-5-trifluorometilfenilo, 2,4-bis-
trifluorometilfenilo, 2,5,6-trifluorofenilo, 2-fluoro-3-
trifluorometilfenilo, 2-fluoro-4-trifluorometilfenilo, 2-
fluoro-5-trifluorometilfenilo, 2,3,5-trifluorofenilo, 2-
fluoro-5-trifluorometilfenilo, 5-fluoro-2-
trifluorometilfenilo, 4-fluoro-3-trifluorometilfenilo, 2-
metoxifenilo, 3,5-bis-trifluorometilfenilo, 4-
difluorometoxifenilo, 3-difluorometoxifenilo, 2,6-
diclorofenilo, 4-carboxifenilo, ciclohexilo, ciclopropi-
lo, isopropilo, tiofen-2-ilo, 5-clorotiofen-2-ilo y 3,5-
dimetilisoxazol-4-ilo; o

un derivado de dicho compuesto seleccionado del gru-
po que consiste en derivados de N-6xido, derivados de
profarmaco, derivados protegidos, isémeros y mezclas de
isémeros de dicho compuesto; o una sal o un solvate far-
macéuticamente aceptable de dicho compuesto o dicho deri-
vado.

4. Un compuesto de acuerdo con la reivindicacién 3,
en el que R* es benzoifilo, morfolino-4-carbonilo, acetilo,
furano-3-carbonilo, 2-metoxibenzoilo, 3-metoxibenzoilo,
naftaleno-2-carbonilo, benzo[l,3]dioxol-5-carbonilo, 3-
piridin-3-il-acriloilo, benzofurano-2-carbonilo, furano-
2-carbonilo, terc-butoxicarbonilo, bifenil-4-carbonilo,
quinolino-2-carbonilo, quinolino-3-carbonilo, 3-
acetilbenzoilo, 4-fenoxibenzoilo, 3-hidroxibenzollo, 4-
hidroxibenzoilo, piridino-3-carbonilo, 3-(terc-
butoxicarbonilaminometil) -benzoflo, é&ster terc-butilico
de &cido 4-carbonilpiperacin-l-carboxilico, éster etilico

\&



10

15

20

25

30

35

40

- 106 -

de &cido 4-carbonilpiperacin-l-carboxilico, 4-(furano-2-
carbonil) -piperacin-l-carbonilo, piridino-4-carbonilo, 1-
oxipiridino-4-carbonilo, 1l-oxipiridino-3-carbonilo, tio-
feno-2-carbonilo, tiofeno-3-carbonilo, 4-benzoilbenzoilo,
5-metiltiofeno-2-carbonilo, 3-clorotiofeno-2-carbonilo,
3-bromotiofeno-2-carbonilo, 4-clorobenzoilec, 3-fluoro-4-

metoxibenzoilo, 4-metoxibenzoilo, 4-
trifluorometoxibenzoilo, 3,4-difluorobenzoilo, 4-
fluorobenzoilo, 3,4-dimetoxibenzocilo, 3-metilbenzoilo, 4-
bromobenzoilo, 4-trifluorometilbenzoilo, 3-

benzoilbenzoilo, ciclopentanocarbonilo, benzo[b]tiofeno-
2-carbonilo, 3-clorobenzo[b]tiofeno-2-carbonilo, benceno-
sulfonilo, naftaleno-2-sulfonilo, S5-metiltiofenc-2-
sulfonilo, tiofeno-2-sulfonilo, éster formamilmetilico,
4-metilpentanoilo, é&ster formamiliscbutilico, é&ster for-
mamilmonoalilico, éster formamilisopropilico, N,N-
dimetilformamilo, N-isopropilformamilo, N-piridin-4-
ilformamilo, N-piridin-3-ilformamilo, 3-fenilacriloilo,
lH-indol-5-carbonilo, piridino-2-carbonilo, piracino-2-
carbonilo, 3-hidroxipiridino-2-carbonilo, 2-
aminopiridino-3-carbonilo, 2-hidroxipiridino-3-carbonilo,
6-aminopiridino-3-carbonilo, 6-hidroxipiridino-3-
carbonilo, piridacino-4-carbonilo, 3-fenoxibenzoilo y 1-
oxo-1,3-dihidroisoindol-2-carbonilo; o

un derivado de dicho compuesto seleccionado del gru-
po que coneiste en derivados de N-6xido, derivados de
profarmaco, derivados protegidos, isémeros y mezclas de
isbmeros de dicho compuesto; o una sal o un solvato far-
macéuticamente aceptable de dicho compuesto o dicho deri-
vado.

5. Un compuesto de acuerdo con la reivindicacién 4,
en el que R*® es terc-butilo, ciclopropilo, etilo, fenilo,
piracinilo, piridacinilo, piridinilo, tienilo o trifluo-
rometilo; o

un derivado de dicho compuesto seleccionado del gru-
po que consiste en derivados de N-6xido, derivados de
profdrmaco, derivados protegidos, isfmercs y mezclas de
isSmeros de dicho compuesto; o una sal o un solvato far-
macéuticamente aceptable de dicho compuesto o dicho deri-
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vado.

6. Un compuesto de acuerdo con la reivindicacién 2,
en el que R?® es -CR°=CHR® en donde R®* y R® junto con los
dtomos a los que R° y R® est&n unidos forman arilo{Cg.1a).,
opcionalmente sustituido por 1 a 5 radicales selecciona-
dos independientemente de un grupo gue consiste en alqui-
lo(Cy.4), ciano, halo, alquilo(C;.,) sustituido por halo, -
X‘OR’ y -X*C(O)OR’, en donde R®* es un enlace o alquile-
no(Ci-3), R® en cada presencia es independientemente al-
quilo(C;.3) o alquilo(C,.3) sustituido por halo.

7. Un compuesto de acuerdo con la reivindicacién 6,
en el que R? es fenilo o 2-difluorometoxifenilo.

8. Un compuesto de acuerdo con la reivindicacién 2,
en el que R' es -CR°(CR%;); en donde R® es hidr6geno y RS
es alquilo(C;-4).

9. Un compuesto de acuerdo con la reivindicacibén 8,
en el que R® es -CH(CH,),.

10. Un compuesto de acuerdo con la reivindicacién 2,
en el gue R? cicloalquilo(Cs.13) .

1l1. Un compuesto de acuerdo con la reivindicacién
10, en el que R’ es ciclopropilo.

12. Un compuesto de acuerdo con la reivindicacién 5,

1l gque *[’ - R? es
| ’>—x”
Ny '

en e

13. Un compuesto de acuerdo con la reivindicacién 5,

en el que R? y 40 es
T

N
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14. Un compuesato de acuerdo con la reivindicacién 5,

en el que R?

15. El compuesto de acuerdo con la reivindicacién 2,
en el que R* es -C(0)X°R' en donde X° es un enlace y R
es hetero-cicloalquil (Cs.-12) ~alquilo{Ce.3) .

16. E1l compuesto de acuerdoc con la reivindicaci6n
15, en

el que R* es -C(OI—U .

17. Bl compuesto de acuerdo con la reivindicacién 2,
en el que R?® es hidrSgeno, R* es alquilo{Ci¢), R* es
hidrégeno, R*> es terc-butilo, ciclopropilo, etileo, feni-
lo, piridin-3-ilo, piridin-4-ilo, tien-3-ilo o trifluoro-
metilo.

18. El1 compuesto de acuerdo con la reivindicacién 1,
seleccionado de grupo que consiste en:
{2- (2-difluorometoxifenilmetanosulfonil-1-[1,1-dimetil-2-
oxo-2-{5-piridin-3-il-[1,3,4]oxadiazol-2-il) -
etilcarbamoil] -etil}-amida de acido morfolino-4-
carboxilico;
{2-fenilmetanosulfonil-1-[1-(5-fenil-[1,3,4]oxadiazol-2-
carbonil)pentilcarbamoilletil}amida de &cido morfolino-4-
carboxflico;
{2- (2-difluorometoxifenilmetanosulfonil-1-[1-(5-piridin-
3-il-[1,3,4]oxadiazol-2-
carbonil) pentilcarbamoil]etil}amida de &cido morfolino-4-
carboxilico;
[1-[1-{3-ciclopropil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2- (2-metilpropano-l-sulfonil) -etil]amida
de dcido morfolino-4-carboxilico;
{2- (2-metilpropano-1-sulfonil)-1-[1-(3-tiofen-2-il-1,2,4-

oxadiazol-5-carbonil)propilcarbamoilletil}amida de &cido
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morfolino-4-carboxilico;
[1-[1-(3-terc-butil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2- (2-metilpropano-l1-sulfonil)etil]amida
de &cido morfolino-4-carboxilico;
{2-ciclopropilmetanosulfonil-1-[1-(5-fenil-1,2,4-
oxadiazol-5-carbonil)propilcarbamoil]letil}amida de &cido
morfolino-4-carboxilico;

{ (R) -2-ciclopropilmetanosulfonil-1-[(8)-1-(5-
trifluorometil-1,2,4-oxadiazol-3-
carbonil)propilcarbamoilletil Jamida de &cido morfolino-4-
carboxilico;

[(1)-[(1-(5-eti1l-1,2,4-0oxadiazol-3-
carbonil)propilcarbamoil] -2- (2-metilpropano-1-
sulfonil)etil]amida de &cido morfolino-4-carboxilico;
{(R)-2- (2-metilpropano-1-gulfonil)-1-[(S)-1-(5-tiofen-3-
il-1,2,4-oxadiazol-3-carbonil)propilcarbamoilletil }amida;
{(R)-1-[(S)-1-(3-terc-butil-1,2,4-oxadiazol-5-carbonil) -
propilcarbamoil] -2-ciclopropilmetanosulfoniletil }amida de
&cido morfolino-4-carboxilico;

{(R) -2- (2-metilpropano-l-sulfonil) -1-[(S)-1-(5-
trifluorometil-1,2,4-oxadiazol-3-
carbonil)propilcarbamoil] -etil Jamida de &cido morfolino-
4-carboxilico;
{(R)-l-[(S)-1-(S-terc-butil-l,2,4-oxadiazol-3-carbonil)-
propilcarbamoil] -2-fenilmetanosulfoniletil}amida de &cido
morfolino-4-carboxilico;
{(R)-1-[(S)-1-(5-terc-butil-1,2,4-oxadiazol-3-carbonil) -
propilcarbamoil] -2-fenilmetanosulfoniletil}amida de &cido
morfolino-4-carboxilico;
{2-ciclopropilmetancsulfonil-1-[1-(3-ciclopropil-1,2,4-
oxadiazol-5-carbonil)propilcarbamoilletil Jamida de &cido
morfolino-4-carboxilico; )
{2-ciclopropilmetanosulfonil-1-[1-(3-etil-1,2,4-
oxadiazol-5-carbonil)propilcarbamoil]letil}amida de &cido
morfolino-4-carboxilico;
{2-ciclopropilmetanosulfonil-1-[1-(3-fenil-1,2,4-
oxadiazol-5-carbonil)propilcarbamoil]etil}amida de &cido
morfolino-4-carboxilico;

{2- (2-metilpropano-l-sulfonil)-1-[1-(3-fenil-1,2,4-
oxadiazol-5-carbonil) propilcarbamoil]etil}amida de &cido
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morfolino-4-carboxilico;

[1-[1-(3-etil-1,2,4-oxadiazol-5-

carbonil })propilcarbamoil] -2- (2-metilpropano-1-
sulfonil)etil}amida de &cido morfolino-4-carboxilico;
{2-fenilmetanosulfonil-1- [1-(3-fenil-[1,2,4]-oxadiazol-5-
carbonil)propilcarbamoil]letil Jamida de &cido morfolino-4-
carboxilico;

{1-[1-(3-etil-[1,2,4] -oxadiazol-5-
carbonil)propilcarbamoil] -2-fenilmetanosulfoniletil }amida
de 4cido morfolino-4-carboxilico;

{1-[1-(5-etil-[1,3,4] -oxadiazol-2-
carbonil)propilcarbamoil] -2-fenilmetanosulfoniletil Jamida
de &cido morfolino-4-carboxflico;
{1-[1-(5-terc-butil[1,3,4] -oxadiazol-2-carbonil) -
propilcarbamoil] -2-fenilmetanosulfoniletil}amida de &cido
morfolino-4-carboxilico; y

{2- (2-difluorometoxifenilmetanosulfonil)-1-[1,1-dimetil-
2-ox0-2-(5-piridin-3-il-[1,3,4]oxadiazol-2-
il)etilcarbamoil] -etil}amida de dcido morfolino-4-
carboxflico.

19. Un derivado seleccionado del grupo que consiste
en derivados de N-6xido, derivados de proférmaco, deriva-
dos protegidos, isb6meros y mezclas de isdSmeros de un com-
puesto de acuerdo con la reivindicacién 18, o una sal o
un solvato farmacéuticamente aceptable de un compuesto de
acuerdo con la reivindicacién 18 o dicho derivado.

20. Una composicién farmacéutica que comprende una
cantidad terapéuticamente eficaz de un compuesto de
acuerdo con la reivindicacién 1 en combinacién con un ex-
cipiente farmacéuticamente aceptable.

21. Un método para tratar una enfermedad en un ani-
mal en el que la inhibicién de catepsina S puede preve-
nir, inhibir o mejorar la patologia y/o la sintomatologia
de la enfermedad, métocdo que comprende administrar al
animal una cantidad terapéuticamente eficaz de compuesto
de acuerdo con la reivindicacién 1 o uno de sus derivados
de N-6xido o isbmeros individuales o mezclas de isSmeros;
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©0 una sal o un solvato farmacéuticamente aceptable de tal
compuesto y sus derivados de N-6xido, derivados de pro-
f&rmaco, derivados protegidos, isbmeros individuales y
mezclas de isdmeros.

22. Un método para fabricar una composicién farma-
céutica que usa un compuesto de acuerdo con la reivindi-
cacién 1 para tratar una enfermedad en un animal en el
que la actividad de catepsina S contribuye a la patologia

10 y/o la sintomatologia de la enfermedad.

23. Un procedimiento para preparar un compuesto de
acuerdo con la reivindicacién 1, al:

(A) hacer reaccionar un compuesto de FSérmula (II):

1-5(0),
l‘
H

15 @
con un compuesto de la Fé6rmula (III):
¥ o7
HN
| R®
W N

(m
seguido por la oxidacién de la R-hidroxiamida (IV)
resultante:
Tﬁe
(0)’3 1 RII
K |

28
VAR | Y/ R
OR" R" N/
)
y a continuacién oxidar dicha R8-hidroxiamida para

proporcionar un compuesto de acuerdo con la reivin-
dicacién 1; o

20
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(B) hacer reaccionar un compuesto de F6rmula (II) con un
compuesto de la Fé6rmula (VI):

Tﬂ

\ FL]
R'

(VD

para proporcionar una B-hidroxiamida (VIII):

I
R ' 7&!}:}— -

ok"®

5 (Vi)
Y a continuacién oxidar dicha f-hidroxiamida para
proporcionar un compuesto de acuerdo con la reivin-
dicacién 1; o
{C) hacer reaccionar un compuesto de F6rmula (II} con un
10 compuesto de la PSrmula (VII):

a L
R® rR* :N/)-n”

(Vi)

para proporcionar una B-hidroxiamida (IX):
3

y a continuacién oxidar dicha 8-hidroxiamida para
15 propercionar un compuesto de acuerdo con la reivin-
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dicacidén 1;

en donde X, Y, X', X%, R3 R', R, R®, R™ y R® son
iguales que en la F8rmula (I) definida en 1la
reivindicacién 1.
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RESUMEN
La presente invencién se refiere a nuevos inhibido-
res de catepsina S selectivos, a sue Bales farmacéutica-
mente aceptables y N-6xidos, a sus usos como agentes te-
rapéuticos y a los métodos para su elaboracién.
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INTERNATIONAL PRELIMINARY
EXAMINATI NREP RT International application No. PCTAS 0286386
I. Basie ofthe report

1. With mglrdnmolunomafmelnbmmnﬂw (Repiabement sheets which have been turnished

the recalving Cffios in rasponse 1o an invitation mummmmuwuwm'
and are not annexed 1o this report aince they do not contain amercments (Rulee 70,18 and 70, 17)):

Desoription, Pagea

188 aa originally filed

Claima, Numbers

1-23 as originafty filed

With regard to the all the elsments marked above were availabie or fumished to this Authorlty in the

Ianguage in whioch the ational application was filed, unieas otherwiee indicatad under this kem.
These slements were available or fumished to this Authorlw in the following languege: , which fe:

3 the ianguage of a transiation fumished for the purposes of the imtarnational search (under Rule 23.1(b)).
[0 the language of publication of the intemational application (under Rule 48.3(b)).

O the hr?a of a transiation fumished for the purposes of imemational prelim examination (under
Rule 5 .2?hubr 55.3). Inary e

. m ard t0 any nucleotide andor amino sold sesquence disciosed in the intamational application, the

preliminary examination was carried out on the basis of the sequenos Bsting:

oontained in the intsmational appiication in written form.

fliled togsther with the intemnational application in computer resdable form.
fumiahed subsequantly to this Authority In writier form,

furnishad subsequantly to this Authority in computer readable form.

The statement that the subesequently fumished written sequence listing does not nd the disciosure
in the imemational application as flled has bean furmnished. o baye

The statement that the information recorded in computer readable form a idantical to the written sequeroe
listing hag been fumished.

The amendments have resulted in the canosilation of:
the deasoription, pages:

the claims, Nos..
the drawings, gheots:

Thig report has been established aa if (so the amendments had not been i h
mm.r:dmpmmmlahébnmgﬂedtmmﬂo». e, sinco they have

mwmmmmmmwhmm undar Rerr 1 and amnexed io this
report

O 0Ooaoag s

Qaoag

. Additiona! observations, if necessary:

Porm FOTAPEA/ 400 (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REP HAT imemational applcation No.  PCTAUS 0238396

. Non-estsbllahment of opinion with regard to hovelty, inventive stsp and industrial applioabliity

1. sstions whether the claimed invention appears to be novel, to invoive an Inventive be non-
M).mbbhwmhmmmm“gghmw “ep (o

O the entire International applioation,
B claimw Nos. 21
because:

[ the sa internationa| appiication, or the said ciaims Nos. 21 relate to the following subjeot matter which
doses notrequire an international pretiminary examination (spacily):

sob goparets sheet

, olalme or draw! slemeonts Delow, Noa.
jm] mmmd&nmu (indloate . ) or said olaims Nos. are 80 unolear

0 the cinims, or said ciaims Nos. are so inadecquately supported by the description that no meaningtul opinion
could be formed.

O no inmemationa! ssaroh report has basn established for the suki olaims Nos.

2. A meaningiul intermnational preliminary sxamination cannot be oarrfed out due to the fallure of the nuclectide and/
frlmlno-.-.ldwmthwnwmmmerhmcdtMMmhhm
nstructions:

O the wriiten form has not been fumished or doee not comply with the Standard.
O  the computer readabie form has. not been fumished or does not comply with the Btandard.

V. statement undesr Article with to , nveative H
mm_inﬁ flories m-ud: regard to navelly, atep or industris! applicabliity.

1. Statement
Novahy (N) Yes: Claima -2
No: Claime
Inventive step (IS) Yes: Claims
No. Cilaims 1-23
Indugtrial applicabiity (1A) Yaa: Claims 1-20,22,23
No: Clams

2. Chations and explanations
996 asparats gheet

Form PCTAPEA/ 400 (January 2004)
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INTERNATIONAL PRALIMINARY intsmational appllonion No.  PCT/US 02/38308 '/
EXAMINATION REPORT - SEPARATE SHEFT

Ra Rtam il

Non-establishment of opinion with regard to novelty, inventive step and industrial

applicabiiity

Claim 21 rejates 1o subject-matter considered by this Autherity to be cavered by the

pravisions of Rule 87.1(v) PCT. Consaquently, the intematiormi Examination Authority

fuily conours with the objection put forward by the Intemationat Search Authority and no
pinion will be formulated with respect to the industrial applicability of the subject-matier

of this claim (Articie 34(4)(a){1) PCT).

Raliam V

Ressoned statemnent under Article 35{(2) with egard 1o noveity, Inventive atep or
industrial spplicabliity; citations and explanations supporting such atatemant
Reference Is made to the following documents:

D1: WO-A-0118808
D2: US-B-8255453

Nowvelty

The document D1 discioses cathepsin 8 proteass Inhibliora which structunally differ
from the compounds of the present ciaim 1 in that they have a cyano group lrrlleu of
tha present group -C({O)X* whemein X* siands for an cmadiazoie residue (ses page 1,
linea 5-21; page 2, formula |; Examples 1-4; olaims 1, 9).

The dooument D2 discioses cathepesin S proteass Inhibitora which structurally differ
from the compounds of tive preaant clabm 1 in that they lack the sulfortyt
group-containing side chaln -X'S(0),-X*R* and in that one amino group forms part of a
pyrrolidine molety (see column 1, ines 18-58; column 2, formula (I); column 3, ings
48-81; dlaim 1).

Consequently, novelly has io be acknowledged for the subject-matier of the present
independent olaimsa 1 and 16-22 and the present dependent ciaims 2-18. .

Inventive atep

The document D1 can be asen as the closest prior et for the novel aubject-meaiter,
aince it addressas the same technical problens and since the compaunds of D1 come
structurally close o the compourrds of clalm 1.

Form PCTRwpamls SheetM00 (Bheat 1) RPO-APYE 1997)
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The distinguishing feature Is the axchange of the group -CsN with the group -C{O)X°.
However, In the absenoe of any unexpectad technioal effect linked to this feature, the
objective problem saived by the novel subject-matter in view of D1 can merely be seen
aa tha provision of further cathapsin 8 protease inhibifors, methods for their preparation
and thelr use =s medicaments for the treatment of related diseases.

The dooument D2, which can likewise be seen as relevant prior art, toaches cathepsin
S protease inhibitora having an oxadiazolylcarbony! group at this position. One possible
solution to the above formulated very general problem would therefore have been the
exchange of the cyano group of D1 with the oxadiazolyloarbonyl group of D2

Consequently, for the time being, the presenca of an Inventive activity cannot be
acknowiedged for the naval subjeci-matisr, sinoa there is no evidence that such a
solution brings about unexpectad sdvantages when compared to the solution already
provided by D1,

Formal matters, clarity
The appropriate form for clalm 22 would be a use claim {Use in the manufacture of &
madicament ...).

in the ciaims 1-5, 10 and 21, language such a8 "prodrug derivatives”, "protecied
derivatives”®, ilsomers”, mbdures of lsomars” and the ke Infroduces obscurity In that the

subject-matber, for which protection is sought, is not disarly defined.

in any evant, it appears that the subject-matier of the preeent claim 1 lacks sufficient
support from the dascription anyway, if one compares the almost uniimited number of
ocompounds covered by the present formuls (1) to the very resiricted number of
ocompaunds preseried It the worked Examples an file, which can hardly be deamad
represontative.

industrial applicability
There I no doubt that the subject-matierof the pressent claims on flle (except clalm 21)
is indusirially applicable.

Porn PCT/Bepamin Bhootials (Bheet 2) (SP0-Aprl 1997)
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REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL
Solicitud Internacional No. PCT/US02/36396

L

L.

Base del reporte

Con respecto a los elementos de la solicitud internacional (Se hace referencia
a las hojas de reemplazo que han sido suministradas a la Oficina receptora
como respuesta a una invitacién bajo el Articulo 14 en este reporte como
“presentados originalmente'”)

Descripcién, Piginas
1-96 como se presentaron originalmente

Reivindicaciones, Nimeros
1-23 como se presentaron originalmente

2.

Con respecto al idioma, todos los elementos marcados arriba estaban
disponibles o fueron suministrados a esta Autoridad en el idioma en el cual se
presentd la solicitud internacional, a menos que se indique de otra forma bajo
este ftem.

Estos elementos estaban disponibles o fueron suministrados a esta Autoridad
en el siguiente idioma , el cual es:

el idioma de una traduccién suministrada para el propésito de la bisqueda
internacional (bajo la Regla 23.1(b)),

el idioma de la publicacién de la solicitud internacional (bajo la Regla
48.3(b)),

el idioma de una traduccién suministrada para el propdsito del examen
preliminar internacional (bajo la Regla 55.2 y/o 55.3),

Con especto a cualquier nucledtido y/o secuencia de aminoécidos divulgados
en la solicitud internacional, el examen preliminar intemacional se llevd a
cabo en la base del listado de secuencias:

contenido en la solicitud internacional en forma escrita

presentado conjuntamente con la solicitud internacional en forma lefble por
computador,

suministrado subsecuentemente a esta Autoridad en forma escrita,
suministrado subsecuentemente a esta Autoridad en forma lefble por
computador,

Se ha suministrado la declaracién de que el listado de secuencias escrito
sumninistrado subsecuentemente no entra més alld de la divulgacién en la
solicitud internacional como se presentd.

Se ha suministrado la declaracién de que la informacién registrada en forma
leible por computador subsecuentemente es idéntica al listado de secuencias
escrito.

Las modificaciones han dado como resultado la cancelacién de
la descripcién, péginas:



6.

las reivindicaciones, Nos.:
los dibujos, hojas:

Este reporte ha sido establecido como si (algunas de) las correcciones no se
hayan hecho, pues han sido consideradas como més alld de las divulgaciones
como se presentaron (Regla 70.2(c)),.

(Debe hacerse referencia a cualquier hoja de reemplazo que contiene dichas
modificaciones bajo el item 1 y anexarse a esta opinion.)

Observaciones adicionales, si es necesario:

Forma PCT/IPEA/408 (Enero 2004)

REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL
Solicitud Internacional No. PCT/US02/36396

IMI.

2.

No establecimiento de opinién con respecto a novedad, paso inventivo y
aplicabilidad industrial.

Las preguntas de si la invencién reivindicada parece ser novedosa, involucra
un paso inventivo (no es obvia) o es industrialmente aplicable no han sido y
no serin examinadas con respecto a:

la solicitud internacional completa,

X las reivindicaciones Nos. 21
debido a
X la mencionada solicitud internacional, o las mencionadas

reivindicaciones Nos. 12 se relacionan con la siguiente materia sujeto
lo cual no requiere de un examen preliminar internacional
(especificar):

ver hoja separada

la descripcién, reivindicaciones o dibujos (indicar abajo los elementos
particulares) o dichas reivindicaciones Nos. Son tan poco claras que no
se puede formar una opinién importante (especificar):

las reivindicaciones o dichas reivindicaciones Nos. estin tan
inadecuadamente soportadas en la descripcién que no se puede formar
una opinién importante, )

no se¢ ha establecido un reporte de bisqueda intemacional para las
dichas reivindicaciones Nos.

No se puede dirigir una opinién escrita debido a la falta del listado de

nucledtidos y/o secuencia de aminoicidos para cumplir con €] Estdndar provisto en el
Anexo C de las instrucciones administrativas:

la forma escrita no se ha suministrado o no cumple con ¢l Esténdar,

la forma leible por computador no se ha suministrado o no cumple con
el Esténdar.

Declaracién justificada bajo la Regla 66.2(a)(ii) con respecto a novedad, altura
inventiva o aplicabilidad industrial, citaciones y explicaciones que sustentan
dicha declaracién

Declaracién

Novedad (N) Si: Reivindicaciones 1-23
No: Reivindicaciones



Altura inventiva (IS) Si:  Reivindicaciones
No: Reivindicaciones 1-23

Aplicabilidad industrial (IA) Si:  Reivindicaciones 1-20. 22,23
No: Reivindicaciones

2. Citaciones y explicaciones
ver hoja separada

REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL - HOJA SEPARADA
Solicitud internacional PCT/US02/36396

Re ftem III

No establecimiento de opinién con respecto a novedad, altura inventiva y
aplicabilidad industrial

La reivindicacién 21 se relaciona con materia sujeto considerada por esta Autoridad
cubierta por las provisiones de la Regla 67.1(iv) PCT. Consecuentemente, la
Autoridad de Examen Internacional concurre completamente con las objecién
adelantada por la Autoridad de Biisqueda Interacional y no se formulara opinién con
respecto a la aplicabilidad industrial de la matera sujeto de esta reivindicacién
(Articulo 34(4)(a)(i) PCT).

Re ftem V
Establecimiento justificado bajo la Regla 66.2(a)(ii) con respecto a novedad, altura
inventiva o aplicabilidad industrial citaciones y explicaciones que sustentan dicha
declaracion
Se hace referencia a los siguientes documentos:

D1: WO-A-0119808

D2: US-B-6255453

Novedad

El documento D1 divulga inhibidores de proteasa catepsina S que difieren
estructuralmente de los compuestos de la presente reivindicacién 1 en cuanto a que
tienen un grupo ciano en lugar del grupo presente —C(O)X’ donde X* permanece para
un residuo de oxadiazolo (ver pdgina 1, lineas 5-21; pdgina 2, férmula 1; Ejemplos 1-
4; reivindicaciones 1, 9).

El documento D2 divulga inhibidores de proteasa catepsina S que difieren
estructuralmente de los compuestos de la presente reivindicacién 1 en cuanto a que no
tienen el grupo sulfonil que contiene la cadena lateral —X'S(0)-X?R? y en cuanto a
que un grupo amino forma parte de una fraccién de pirrolidina (ver columna 1, lineas
15-55; columna 2, férmula (I); columna 3, lineas 49-61; reivindicacién 1).
Consecuentemente, la novedad debe reconocerse para la materia sujeto de las
presentes reivindicaciones independientes 1 y 19-23 y las presentes reivindicaciones
independientes 2-18.

Actividad inventiva

El documento D1 puede verse como el arte previo més cercano para dicha materia
sujeto, puesto que se dirige al mismo problema técnico y puesto que los compuestos
de D1 son estructuralmente més cercanos a los compuestos de la reivindicacién 1.

La caracteristica distintiva puede ser el intercambio del grupo -C=N con el grupo —
C(0)X’. Sin embargo, en ausencia de cualquier efecto técnico inesperado enlazado a
una tal caracteristica, el problema objetivo resuelto por Is materia sujeto novedosa en



vista de D1 puede meramente verse como la provisién de adicionales inhibidores de
proteasa catepsina S, métodos para su preparacién y su uso como medicamentos para
el tratamiento de enfermedades relacionadas.

El documento D2, el cual puede verse similarmente como arte previo relevante,
enseila inhibidores de proteasa de catepsina S que tienen un grupo oxadiazolilcarbonil
en esa posicién. Una posible solucién al anteriormente formulado problema muy
técnico puede haber sido consecuentemente el intercambio del grupo ciano de D1 con
el grupo oxadiazolilcarbonil de D2.

Consecuentemente, hasta el presente, la presencia de una actividad inventiva no
puede reconocerse para la materia sujeto novedosa, puesto que no hay evidencia de
que una solucién tal provea ventajas inesperadas cuando se compara con la solucién
ya provista por D1.

Aplicabilidad industrial
No ha duda de que la materia sujeto de las presentes reivindicaciones (excepto la
reivindicacidn 21) es aplicable industrialmente,

Forma PCT/ Hoja separada/408 (Hoja 2) (EPO-Abril 1997)
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WRITTEN OPINION Intemationa! application NoPCT/US 02/ 36396 ’Lﬁ

I. Basls of the opinion
The basis of this written opinion is the applicalion as originally filed.,

Il. Non-establishment of opinion with regard to novelty, inventive step and industrial
applicablilty

The question of whether the claimed invention appaars to be novel, to involve an

inventive step, or to be Industrially applicable has not been and will not be the subject

of the intemational preliminary examination in respect of the claims which have not been
searched (Article 17(2)(a) or (3) and Rule 66.1(e) PCT; see also intemational search report).

V. Reasoned statement under Rule 66.2(a)(Il) with regard to novelty, Inventive step or
industrial applicabliity

1.  To the extent that the international preliminary examination has been carried out (see item
(Il above), the following is pointed out:

2. In light of the documents cited in the intemational search repont, it is considered that the
invention as defined in at least some of the claims, which have been the subject of an
intemational search report, does not appear to meet the criteria mentioned in Article 33(1)

PCT, i.e. does not appear to be novel and/or to involve an inventive step (see intemational
search report, in particular the documents cited X and/or Y and corresponding claim references).

3. [famendments are filed, the applicant should comply with the requirements of Rule 66.8
PCT and indicate the basis of the amendments in the documents of the application as
originally filed (Article 34 (2) {b) PCT) otherwise these amendments may not be taken
into consideration for the establishment of the interational preliminary examination report.
The attention of the applicant is drawn to the fact that if the application contains
an unnecessary plurality of independent claims, no examination of any of the claims will be
camied out.

NB: Should the applicant decide to request detailed substantive examination, then an
interational preliminary examination report will normally be established directly.
Exoep:lg:ally the examiner may draw up a second written opinion, should this be explicitly
requested.

— ‘?}\_Q 3 :I
AGTION DUE (#8]03

DUE DATE |
BY
v TGO

——————
ap——

Form PCT/A0BAE2 (EPO-03-2002) P20725
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TRATADO DE COOPERACION DE PATENTES

De la
AUTORIDAD INTERNACIONAL DE EXAMEN PRELIMINAR

Para:

Wang, George G.

AVENTIS PHARMACEUTICALS INC.
Route 202-206

P.O. Box 6800

Bridgewater, NJ 08807-0800

ESTADOS UNIDOS DE AMERICA

SELLO DEL DEPARTAMENTO DE PATENTES - JUNIO 2003
ENTRADA AL COMPUTADOR 6-24-03
VER 2 PAGINA PARA FECHAS DE RESPUESTA

PCT

OPINION ESCRITA

(REGLA 66 PCT)

Fecha de envio (dia/mes/aio) 17.02.2003

Referencia de asunto de solicitante o agente
US20010197WOPCT

RESPUESTA dentro de 2/00 meses/dias de 1a anterior fecha de envio
Solicitud Internacional No. PCT/US02/36396

Fecha de presentacién internacional (dia/mes/afio) 14/11/2002

Fecha de prioridad (dia/mes/afio) 14/11/2001

Clasificacién Internacional de Patentes (IPC) o ambas clasificacién nacional e IPC
C07D271/06

Solicitante
AVENTIS PHARMACEUTICALS INC. y otros

1. Esta opinién escrita es la primera llevada a cabo por esta Autoridad
Intemacional de Examen Preliminar.

2. Esta opinién contiene indicaciones relacionadas con los siguientes items:

1 X Base de la opinién

I Prioridad

m X No establecimiento de opinién con respecto a novedad, paso
inventivo y aplicabilidad industrial

v Falta de unidad de invencién

\' X Declaracion con razones bajo la Regla 66.2(a)(ii) con respecto
a novedad, paso inventivo o aplicabilidad industrial: citaciones
y explicaciones que soportan cada declaracién

VI Algunos documentos citados

vl Algunos defectos en la solicitud internacional



Vil Algunas observaciones sobre la solicitud internacional

3. Se invita por este medio al solicitante a contestar a esta opinion:

Cuindo? Ver el tiempo limite indicado arriba. El solicitante puede, antes
de expirar de ese tiempo limite, solicitar a esta Autoridad
conceder una extensién, ver Regla 66.2(d).

Cémo? Presentando una respuesta por escrito, acompafiada, cuando sea
apropiado, mediante correcciones, de acuerdo con la Regla
66.3. para la forma y el idioma de las correcciones, ver Reglas
66.8 y 66.9.

Ademis: Para una oportunidad adicional para presentar correcciones, ver
Regla 66.4.

Si no se presenta respuesta, el reporte internacional preliminar se establecerd

sobre 1a base de esta opinién. )

4, La fecha final en la cual el reporte de examen preliminar internacional debe
establecerse de acuerdo con la Regla 69.2 es: 14/03/2004

Nombre y direccién de envio de la autoridad de examen preliminar internacional
Oficina Europea de Patentes, Gitschiner Str. 103

D-10969 Berlin Alemania

Tel. (+49-30) 25901-0

Fax: (+49-30) 25901-840

Funcionario autorizado
Examinador

Funcionario de formalidades (Prérroga de limites de tiempo)
Tel. (+49-89) 2399-2828

Forma PCT/IPEA/408 (Primera hoja) (Marzo 2002)

OPINION ESCRITA Solicitud Intemacional No. PCT/US02/36396

L Base de la opinién

La base de esta opinién escrita es la solicitud tal como se presentd
originalmente.

La pregunta de si la invencién reivindicada parece ser novedosa, involucra
una actividad inventiva, o es aplicable industrialmente no ha sido y no seré el
sujeto del examen preliminar internacional con respecto a las reivindicaciones
que no han sido buscadas (Articulo 17(2)(a) o (3) y Regla 66.1(e) PCT; ver
también el reporte de bisqueda internacional).

V. Declaracién justificada bajo la Regla 66.2(a)(ii) con respecto a novedad, la
altura inventiva o la aplicabilidad industrial.

1. En la extensién en que se ha llevado a cebo el examen preliminar
internacional (ver item III de arriba), se puntualiza lo siguiente:

2. A la luz de los documentos citados en el reporte de biisqueda internacional, se
considera que la invencién tal como se definié en por lo menos algunas de las
reivindicaciones, las cuales han sido el sujeto de un reporte de bisqueda
internacional, no parecen cumplir con los criterios mencionados en el Articulo
33(1) PCT, es decir, no parecen ser novedosas y/o involucrar actividad



v -

inventiva (ver el reporte de biisqueda internacional, en particular los
documentos citados X y/o Y, y las correspondientes referencias de las
reivindicaciones).

Si se presentan modificaciones, el solicitante debe cumplir con los
requerimientos de la Regla 66.8 PCT e indicar la base de las modificaciones
en los documentos de la solicitud tal como se presentd originalmente (Articulo
34(2) (b) PCT) de otra manera estas modificaciones pueden no ser tomadas en
consideracion para el establecimiento del reporte de examen preliminar
internacional. Se dirige la atencién del solicitante al hecho de que si la

solicitud contiene una pluralidad innecesaria de reivindicaciones

independientes, no se llevardi a cabo un examen de ninguna de las
reivindicaciones.

Si el solicitante decide solicitar un examen sustantivo detallado, entonces
normalmente se establecerd directamente un reporte de examen preliminar.
Excepcionalmente el examinador puede llevar a cabo una segunda opini6n
escrita, solicitada explicitamente.

SELLO ACCION DEBIDA Preparar Respuesta 6/25/03 Respuesta a PCT 6-17-03

Forma PCT/408AE2 (EPO-03-2002) P20725



PCT

In the
European Patent Office
Applicants File Reference: International Filing Date:
USAV2001/0197TWOPCT 14 November 2002 (14.11.02)
Intemational Application No.: Priority Date:
PCT/US02/36396 14 November 2001 (14.11.01)

Title of Invention;
OLIGOPEPTIDES AND COMPOSITIONS CONTAINING THEM AS CATHESPIN S
INHIBITORS

Applicant(s):
AVENTIS PHARMACEUTICALS INC, et al.

Authorized Officer:

RESPONSE TO WRITTEN OPINION

IPEA/European Patent Office
Gitschiner Str. 103

D-10969 Berlin, Germany
Sir:

This is in response to the Written Opinion mailed 17/06/2003. The Applicants respectfully disagree
with IPEA'’s conclusion that the subject matter of the above-referenced application does not appear
to meet the criteria set forth in PCT Article 33(1). Since the IPEA Written Opinion did not “fully
state the reasons for the opinion™ as required by PCT Rule 66.2(b), The Applicants are unable to
respond more specifically to the Written Opinion.

Therefore, the Applicants respectfully request that a detailed substantive examination be conducted
and the Applicants be furnished with the specific reasons supporting the conclusions stated in the
Written Opinion so that the Applicants can response fully to the Written Opinion.

Respectfully submitted,
B
George & Wang
Attorney for Applicants
Aventis Pharmaceuticals Inc.
Patent

Route #202-206 / P.O. Box 6800
Bridgewnater, NJ 08807-0800
Telephone (908) 231-2843
Telefax  (908) 231-2626

Aventis Docket No. USAV2001/0197 WO PCT
Dated: July 28, 2003




PCT
In the
European Patent Office
Applicants File Reference: International Filing Date:
USAV2001/0197TWOPCT ' 14 November 2002 (14.11.02)
International Application No.: Priority Date:
PCT/US02/36396 14 November 2001 (14.11.01)

Title of Invention:

OLIGOPEFPTIDES AND COMPOSITIONS CONTAINING THEM AS CATHESPIN S
INHIBITORS

Applicant(s):
AVENTIS PHARMACEUTICALS INC, et al.

RESPONSE TO SECOND WRITTEN OPINION

. IPEA/European Patent Office

Gitschiner Str. 103
D-10969 Berlin, Germany

Dear Sir:

Responsive to the Written Opinion of the International Preliminary Examining Authority, mailed
14 November 2003, Applicants respectfully request reconsideration.

Remarks

Applicants respectfully disagree with the Examiner, particularly concerning the “Clarity” and
“Inventive Step” requirements.

Clarity:

The Examiner alleges that “langurge such as ‘prodrug derivatives’, ‘protected derivatives’,
‘isomers’, ‘mixture of isomers’ introduces obscurity in that the subject-matter, for which protection
is sought, is not clearly defined.” Applicants respectfully point out that not only are those terms
commonly understandable to people skilled in the art, they are also clearly defined in the
specification. For example, an “isomers” is defined as “compounds of Formula (I) having identical
molecular formulae but differ in the nature or sequence of bonding of their atoms or in the
arrangement of their atoms in space (page 11). This clearly defines what an isomer is and there is
nothing unclear about it. Once “isomer” is clearly defined, the meaning of “mixture of isomers” is
self-evident. Similarly, “prodrug” is clearly defined (“prodrug means a compound that is




-cdﬁﬁ-.rﬁble in vivo by metabo.. means (e.g. by hydrolysis) to a compouud of Formula I”, page 13).

In view of the definition of “prodrug”, the definition of “prodrug derivative” is self-evident to
anyone with ordinary skill in the art. Lastly, “protective derivative” is defined as derivatives of
compounds of Formula (T) in which reactive site or sites are blocked with protecting groups.” (page
14). The scopes defined by those terms may be broad but the broad scopes are nonetheless clearly
defined. A broad scope is not the same thing as an unclearly defined scoped. Applicants
respectfully submit that the use of those terms does not introduce obscurity and clearly define the
intended scope.

Inventive Step:

The Examiner acknowledged that the present invention distinguishes the closest known prior art,
i.e., D1, by having a -CN group instead of a —-C(0)X3 group as in D1. However, the Examiner
concluded that the novel compounds of the present invention need to show “unexpected technical
effect link to the feature™ distinguishing them from the prior art. Applicants respectfully submit

. that the Examiner’s conclusion is incorrect because it presumes that it is known or obvious to

people skilled in the art that a —CN group and a —C(0)X3 are readily interchangesble. This

presmphon is not trie. No chennst ca.n be certnm thnt a chemical compound having & —-CN group
would maintain substanun]ly the game chamca], phymcal or blqloglcal properties after its -CN
group being replaced with a —~C(0)X3 group. The _d.lﬂ'e_rences between the two chemical groups are
not trivial and their interchangeability was not obvious a.t the time of the invention. Thus, the
present invention is believed to have meet the inventive step requirement and should be properly
acknowledged Under PCT Article 33(3) (“For purposes of the international preliminary
examination, a claimed invention shall be congidered to involve an inventive step if, having regard
to the prior art as defined in the Regulations, it is not, at the prescribed relevant date, obvious to a
person skilled in the art.”)

Accordingly, Applicants respectfully request an indication that the claimed subject matter of the
instant application meets the criteria set forth in PCT Article 33(2)-(3).

Respectfully submitted,
By
. Wi
Attomey for Applicants
Aventis Pharmaceuticals Inc.
Patent D

Route #202-206 / P.O. Box 6800

Bridgewater, NJ 08807-0800

Telephone (908) 231-2843

Telefax  (908) 231-2626

Aventis Docket No. USAV2001/0197 WO PCT Dated: December 1, 2003



PCT
Enla
Oficina Europea de Patentes

Referencia de asunto de solicitante:

USAV2001/0197WOPCT

Solicitud Internacional No. PCT/US02/36396

Fecha de presentacién intemnacional 14 Noviembre 2002 (14.11.02)

Fecha de prioridad 14 Noviembre 2001 (14.11.2001)

Titulo de la Invencién:
OLIGOPEPTIDOS Y COMPOSICIONES QUE LOS CONTIENEN COMO
INHIBIDORES DE CATESPIN S

Solicitante(s):
AVENTIS PHARMACEBUTICALS INC. y otros

RESPUESTA A LA SEGUNDA OPINION ESCRITA

IPEA/ Oficina Europea de Patentes
Gitschiner Sr. 103

Apreciado sefior:

Como respuesta a la Opinién Escrita de la Autoridad de Examen Preliminar
Internacional, enviada el 14 de Noviembre 2003, los Solicitantes solicitan
respetuosamente reconsideracién.

Observaciones

Los solicitantes respetuosamente discrepan con el Examinador, particularmente
concerniente a los requerimientos de “Claridad” y “Altura inventiva”.

Claridad:

El Examinador considera que lenguaje tal como “derivados de pro-droga”, “derivados
protegidos”, “isémeros”, “mezcla de isémeros” introduce oscuridad en la materia
sujeto, para la cual se espera proteccion, no estd claramente definido. Los solicitantes
puntualizan respetuosamente que no solamente esos términos son cominmente
entendibles por aquellas personas expertas en el arte, sino que ademés estin
claramente definidos en la especificacién. Por ejemplo, un “isémero” estd definido
como “compuesto de Férmula (I) que tienen idénticas férmulas moleculares pero
difieren en la naturaleza o secuencia de enlace en sus &tomos o en el arreglo de sus
dtomos en el espacio (pigina 11). Esto define claramente cual isémero es y no hay
nada claro acerca de €. Una vez el “isdmero” se define claramente, el significado de
“mezcla de isdmeros™ es auto evidente, Similarmente, “pro-droga™ estd claramente
definido (“‘pro-droga” significa un compuesto que eg convertible en vivo por medio
metabdlico (por ejemplo, por hidrélisis) a un compuesto de Férmula I, pigina 13).
En vista de la definicién de “pro-droga”, la definicién de derivado de pro-droga es
auto evidente para cualquier persona con experiencia ordinaria en el arte. En dltimo
lugar, “derivado protector” se define como derivados de compuestos de Férmula (I)
donde el lugar o lugares reactivos estén bloqueados con grupos de proteccién (pagina
14). Los alcances definidos por estos términos pueden ampliarse pero los alcances
amplios estén sin embargo claramente definidos. Un alcance amplio no es la misma
cosa que un alcance no claramente definido. Los solicitantes indican respetuosamente



2 ";17(0

que el uso de estos términos no introduce oscuridad y define claramente el alcance
pretendido.

Altura inventiva:

El Examinador reconoce que la presente invencién distingue el arte previo conocido
més cercano, es decir, D1, teniendo un grupo —CN en vez de un grupo —-C(0)X3
como en D1. Sin embargo, el Examinador concluyd que los novedosos compuestos
de la presente invencién requieren mostrar “un inesperado efecto técnico enlazado a
la caracteristica™ distinguiéndolos del arte previo. Los solicitantes respetuosamente
consideran que la conclusion del Examinador es incorrecta debido a que presume que
es conocido u obvio para personas expertas en el arte que un grupo —-C(O)X3 es
ficilmente intercambiable. Esta presuncion no es cierta. Ningin quimico puede
asegurar que un compuesto quimico que tien un grupo -CN puede mantener
sustancialmente las mismas propiedades quimicas, fisicas o biolégicas después de que
su grupo =CN ha sido reemplazado con un grupo —C(0)X3. Las diferencias entre los
dos grupos quimicos no son triviales y su capacidad de intercambio no fue obvio en el
momento de la invencién. Asi, se considera que la presente invencién ha cumplido
con el requerimiento de altura inventiva y debe reconocerse adecuadamente bajo el
Articulo 33(3) del PCCT (“Para el propésito del examen preliminar internacional, una
invencion reivindicada se considerardi que involucra un paso inventivo si, con
respecto al arte previo como se define en las Regulaciones, no es, en la fecha prescrita
relevante, obvia para una persona experta en el arte.”)

De acuerdo con lo anterior, los Solicitantes respetuosamente solicitan una indicacién
de que la materia sujeto reivindicada de la presente solicitud cumple con los criterios
establecidos en el Articulo 33(2)-(3) del PCT.

Presentado respetuosamente,

Por firma (ilegible)
George G. Wang
Apoderado de los Solicitantes

Aventis Pharmaceuticals Inc.

Departamento de Patentes

Route #202-206 / P.O. Box 6800

Bridgewater, NJ 08807-0800

Teléfono (908) 231-2843

Telefax (908) 231 231-2626

Archivo Aventis No. USAV2001/0197 WO PCT
Fechado: Diciembre 1, 2003
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From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

PCT

Wang, George G. |
AVENTIS PHARMACEUTICALS INC. :
Route 202-206
P.O. Box
Bridgewater, NJ 08807-0800
ETATS-UNIS D'AMERIQUE

Date of maling
(daydnonttear)

24.09.2003

Applicant's or agent's file reference
US20010187WOPCT

intamational appiication No. Intemational Sing date (cianonthyeer)
PCTAIS02/36306 14.11.2002

inlsmational Patsm Classification (IPC) or both national classtication and IP
Co7D27108

Applicant )
AVENTIS PHARMACEUTICALS INC. et al.

REPLY DUE within 3 month(s)

from the above dais of mafing

1, This written opinion Is the second drawn up by Kﬂ?g%mmwm‘qm@g
2. This opinion contains indications relating to the ibye: G-+ .
| M Bask of the oplnion
M O Proy
L @ Nonestablishment of opinion with regard to novelty, inventive step and Industrial appliicability
IV DO Leckof unly of Invention
V R Reasoned statement under Rule 68.2(a)() with regard to novelty, Inventive stop or Industrial applicabliity;
cltations and sxplanations supporting such statement
Vi 0O Certain documents cled
VIl O Cerlain defects in the Intemational appfication
VIl O Cenaln observations on the intemational appication
3. The applicant Is hereby Invited to reply to this opinion. .
Whan? Soa the tima Imk Indiceded above. The applicant may, befors the sxpiretion of that e Imit,
request this Authority 1o grant an exisnalon, ses Rule 68.2(d).
How? submitt written reply, accompanied, where appropriate, ents, according to Ruls 88.3,
P B T e Iarguaigm of e Emencimonts, Sus Fides 6. and B6.0. "
Also: For an adkditional fo submit amendments. see Rule 68.4.

For the examiner'a obiigation to consider amandments andbr argumnanis, sse Ruls 56.4 bis.
For an inlormal communication with ths examiner, sas Rule 80.5.

¥ no repiy Is filad, the intemational prefiminary sxamination report will be establishod on the basis of this opinion.

4. The final date by which the intamational prefiminary
examination report must ba established according to Rule 88.2 Is: 14.03.2004

Nama and maling arkiress of the intsmational Authorized Oficer
preiminary examining authorfty:
== European Patent Office - Gimchiner Str, 103 Hoeptner, W
e boan . ' Formaliies oficer (incl. exdension of ime Nimis)
Tel. +40 30 25001 -0 Geler, A
Faxc +48 30 25801 - 840 Telephone No, +49 30 25801-708

Fform PCTAPEA/408 (Cover Sheet) (January 1984)
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WRITTEN OPINION International application No. PCTAJS02/36396

L
1.

Basis of the opinlon

With regard to the elements of the Intemational application (Replacement sheets which have been fumished to
the receiving Office in response o an invitation under Article 14 are referred io in this opinion as “originally filed”):

Description, Pages
1-96 as onginally filed

Clalms, Numbere
1-23 as originally filed

. With regard to the languags, all the alaments marked above were available or fumished to this Authority in the

language in which tha international epplication was filed, unless otharwise indicated under this item.
These elements were available or fumished to this Authority in the following language: , which is:

O the language of a translation fumished for the purposes of the Intemational search (under Rule 23.1(b)).
O the language of publication of the international application (under Rule 48.3(b)).

O the language of a translation fumiehed for the purposes of intemational preliminary axamination (under
Rule 55.2 andbr 55.3).

With regard 1o any nucleotide andor amino acid sequence disclosed in the intemational application, the
intemational preliminary examination was carriad out on the basls of the sequence listing:

contained in the intamational appllcation In writtan form.

filed together with the international application in computer readable form.
fumished subsequently to this Authority In written form.

fumished subsequently to this Authority In computer readable form.

The statemnent that the subsequently fumished written sequence lsting does not go beyond the disclosure
in the international application as filed has been furnighed.

The statement that the information recorded in computer readable form is identical to the written sequence
listing has been fumished.

O 0ooogaa

. The amendments have resulted in the cancsllation of:

O the description, pages:
O the claims, Nos.:
O the drawings, shests:
O

This opinion has been establlshed as if (some of) the amendments had not been mada, since they have
been considered to go beyond the digclosure as filed (Rule 70.2(c)).

(Any replacement sheet containing such amendments must be refermed to under item 1 and annexed fo this
opinion.)

Additional observations, if necessary:

Non-establishment of opinion with regard to novelty, inventive step and Industria! applicability

Form PCTAPEA/408 (July 1999)



A

WRITTEN OPINION intemational application No. PCTAJS02/36396

1. The questions whether the claimad invention appears to ba novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been and will not be examined in respect of:

0 the entire inlemational application,
B claims Nos. 12
because:

& the sald intemational application, or the sald claims Nos. 12 relate to the following subject matter which
doas hot require an intemational preliminary examination (specify):

soo separate sheet

0 the description, claims or drawings (Indicate particular elements below) or sald claims Nos. are so unclear
that no meaningful opinion could be formed (spacily).

1 the claims, or said claims Nos. are 8o inadequately supported by the description that no meaningful opinion
could be formed.

& no intemational search report has been established for the said claims Noa.

2. A wiitten opinion cannot be drawn due to the failure of the nucleotide andbr amino acid sequence listing to
comply with the Standard provided for in Annex C of the Administrative Instructions:

B the written form has not been furnished or does not comply with the Standard.
0 the computer readable form has not been furnished or does not comply with the Standard.

V. Reasoned statement under Rule 68.2(a)(Il) with regard to noveity, inventive step or induatrial
applicabillty; cliations and sxplanations supporting such statement

1. Statement
Novelty (N) Claims
Inventive step (IS) Claims
Industrial applicabiliity (lA} Claims 12

2. Citations and explanations
see asparate sheet

Form PCTAPEA/408 (July 1958)
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WRITTEN OPINION Intemationel application No. PCT/US02/36396
SEPARATE SHEET

Re ltem il

Non-establlshment of opinion with regard to novelty, inventive step and Industrial
applicability

Claim 21 relates to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, the Intemational Examination Authority
fully concurs with the objection put forward by the Intemational Search Authority and no
opinion will be formulated with respect to the industrial applicability of the subject-matter
of this claim (Article 34(4)(a)(i) PCT).

BRe ltem V
Reasoned statement under Rule 66.2(a){ll) with regard to novelty, Inventive step

r industrial applicabliily; citations and explanations supporting such statement
Reference is made to the following documents:

D1: WO-A-0119808
D2: US-B-6255453

F rmal matters
The appropriate form for claim 22 would be a use claim (Use in the manufacture of a

medicament ...).

Clarity

in the claims 1-5, 19 and 21, language such as "prodrug derivatives”, *protected
derivatives®, "isomers®, mixtures of isomers" introduces obscurity in that the
subject-matter, for which protection is sought, is not clearly defined. Therefore, the
claims should be rendered more precise by limiting these vague and iImprecise terms to
the more concrate definitions given in the description (see e.g. pages 11-14).

In any event, it appears that the subject-matter of the present claim 1 lacks sufficient
support from the description anyway, if one compares the aimost unlimited number of
compounds coverad by the present formula (l) to the very restricted number of
compounds presented in the worked Examples on file, which hardly can be deemed
representative.

Formn PCT/Separate Sheet/408 (Sheet 1) (EPO-April 1867)
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WRITTEN OPINION International application No. PCT/US02/36396
SEPARATE SHEET

Novelty

The document D1 discloses cathepsin S protease inhibitors which structurally differ
from the compounds of the present claim 1 in that they have a cyano group in lieu of
the present group -C({O)X® wherein X* stands for an oxadiazole residue (see page 1,
lines 5-21; page 2, formula I; Examples 1-4; claims 1, 9).

The document D2 discloses cathepsin S protease inhibitors which structurally differ
from the compounds of the present claim 1 in that they lack the sulfonyt group-
containing side chain -X'S(0),-X*R* and in that one amino group forms patt of a
pyrrolidine moiety (see column 1, lines 15-55; column 2, formula (l); column 3, lines 49-
61; claim 1).

Consequently, novelty could presumably be acknowledged for the subject-matter of
(an) amended claim(s) taking into account the foregoing objections.

inventive step

The document D1 couid be seen as the closest prior art for such subject-matter, since it
addresses the same technical problem and since the compounds of D1 would possibly
come structurally closer to the subject-matter of such (an) amended claim(s).

The distinguishing feature would be the exchange of the group -C=N with the group
C(ONC.

Howevaer, in the absence of any unexpected technical effect linked to such a feature,
the objective problem in view of D1 could merely be seen as the provision of further
cathepsin S protease inhibltors, methods for their preparation and their use as
medicaments for the treatment of related diseases.

The document D2, which could likewise be seen as relevant prior art, teaches
cathepsin S protease inhibltors having an oxadiazolylcarbonyl group at this position.
One possible solution to the above formulated very technical probiem wouid thersfore
have been the exchange of the cyano group of D1 with the oxadiazolylcarbonyl group of
D2.

Form PCT/Sepamta Shest/408 (Sheet 2) (EPO-Aprll 1987)
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WRITTEN OPINI N Inmternational application No. PCT/US02/36396
SEPARATE SHEET

Consequently, the presence of an Inventive activity could only be acknowledged for the
subject-matter of (an) amended claim(s), if it could be convincingly shown that such a
solution would bring about unexpected advantages when compared to the solution

already provided by D1.
Industrial applicability

There is no doubt that the subject-matter of the present claims on file (except claim 21)
is industrially applicable.

Form PCT/Separate Sheet/408 (Sheet 3) (EPO-April 1867)
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TRATADO DE COOPERACION DE PATENTES

Dela
AUTORIDAD INTERNACIONAL DE EXAMEN PRELIMINAR

Para:

Wang, George G.

AVENTIS PHARMACEUTICALS INC.
Route 202-206

P.O. Box 6800

Bridgewater, NJ 08807-0800
ESTADOS UNIDOS DE AMERICA

PCT
OPINION ESCRITA

(REGLA 66 PCT)
Fecha de envio (dia/mes/afio) 24.09.2003

Referencia de asunto de solicitante o agente
US20010197WOPCT

RESPUESTA dentro de 3 mes(es) de la anterior fecha de envio
Solicitud Internacional No. PCT/US02/36396

Fecha de presentacién internacional (dia/mes/afio) 14/11/2002
Fecha de prioridad (dia/mes/afio) 14/11/2001

Clasificacién Internacional de Patentes (IPC) o ambas clasificacién nacional e IPC

C07D271/06

Solicitante
AVENTIS PHARMACEUTICALS INC. y otros

1. Esta opinién escrita es la segunda llevada a csbo por esta Autoridad

Internacional de Examen Preliminar.

2. Esta opinién contiene indicaciones relacionadas con los siguientes items:

I X Base de la opinién
II Prioridad

m X No establecimiento de opinidn con respecto a novedad, paso

inventivo y aplicabilidad industrial
v Falta de unidad de invencién

A" X Declaracion con razones bajo 1a Regla 66.2(a)(ii) con respecto
a novedad, paso inventivo o aplicabilidad industrial: citaciones

y explicaciones que soportan cada declaracién

Vi1 Algunos documentos citados
vl Algunos defectos en la solicitud internacional
VIII Algunas observaciones sobre la solicitud internacional

3. Se invita por este medio al solicitante a contestar a esta opinién:



Cuéndo? Ver el tiempo limite indicado arriba. El solicitante puede, antes
de expirar de ese tiempo limite, solicitar a esta Autoridad
conceder una extensién, ver Regla 66.2(d).

Cémo? Presentando una respuesta por escrito, acompafiada, cuando sea
apropiado, mediante correcciones, de acuerdo con la Regla
66.3. para la forma y el idioma de las correcciones, ver Reglas
66.8 y 66.9.

Ademas: Para una oportunidad adicional para presentar correcciones, ver
Regla 66.4.

Si no se presenta respuesta, ¢l reporte internacional preliminar se establecerd

sobre la base de esta opinién.

4. La fecha final en la cual el reporte de examen preliminar internacional debe
establecerse de acuerdo con la Regla 69.2 es: 14/03/2004

Nombre y direccién de envio de la autoridad de examen preliminar internacional
Oficina Europea de Patentes, Gitschiner Str. 103

D-10958 Berlin

Tel. +49-30 25901-0

Fax: +49-30 25901-840

Funcionario autorizado
Hoepfner, W

Funcionario de formalidades (Prérroga de limites de tiempo)
Geier, A
Teléfono No. +49 30 25901-705

Forma PCT/IPEA/4(Q8 (Primera hoja) (Enero 1994)

OPINION ESCRITA Solicitud Internacional No. PCT/US02/36396

L Base de la opinion

1. Con respecto a los elementos de la solicitud internacional (Se hace referencia
a las hojas de reemplazo que han sido suministradas a la Oficina receptora
como respuesta a una citacion bajo el Articulo 14 en esta opinién como
“presentada originalmente™)

Descripcién, Péginas
1-96 como se presentaron originalmente

Reivindicaciones, Niimeros
1-23 como se presentaron originalmente

2. Con respecto al idioma, todos los elementos marcados arriba estaban
disponibles o fueron suministrados a esta Autoridad en el idioma en el cual se
presentd 1a solicitud internacionel, a menos que se indique de otra forma bajo
este item.

Estos elementos estaban disponibles o fueron suministrados a esta Autoridad
en el siguiente idioma , el cual es:

el idioma de una traduccién suministrada para el propdsito de la busqueda
internacional (bajo la Regla 23.1(b)),

el idioma de la publicacién de la solicitud internacional (bajo la Regla

48.3()),

G



6.

11l

el idioma de una traduccién suministrada para el propédsito del examen
preliminar internacional (bajo la Regla 55.2 y/o 55.3),

Con especto a cualquier nucledtido y/o secuencia de aminodcidos divulgados
en la solicitud internacional, el examen preliminar internacional se llevé a
cabo en la base del listado de secuencias:

contenido en la solicitud internacional en forma escrita

presentado conjuntamente con la solicitud intemnacional en forma leible por
computador,

suministrado subsecuentemente a esta Autoridad en forma escrita,
suministrado subsecuentemente a esta Autoridad en forma leible por
computador,

Se ha suministrado la declaracién de que el listado de secuencias escrito
suministrado subsecuentemente no entra més alld de la divulgacién en la
solicitud internacional como se presento.

Se ha suministrado la declaracién de que la informacién registrada en forma
leible por computador subsecuentemente es idéntica al listado de secuencias
escrito.

Las correcciones han dado como resultado 1a cancelacién de
la descripcién, paginas:

las reivindicaciones, Nos.:

los dibujos, hojas:

Esta opinidn ha sido establecida como si (algunas de) las correcciones no se
hayan hecho, pues han sido consideradas como més allé de las divulgaciones
como se presentaron (Regla 70.2(c)),.

(Debe hacerse referencia a cualquier hoja de reemplazo que contiene dichas
modificaciones bajo el ftem 1 y anexarse a esta opinién.)

Observaciones adicionales, si es necesario:

No establecimiento de opinién con respecto a novedad, paso inventivo y
aplicabilidad industrial.

Forma PCT/IPEA/408 (Julio 1999)

Opinién ESCRITA Solicitud Internacional No. PCT/US02/36396

L.

Las preguntas de si la invencién reivindicada parece ser novedosa, involucra
un paso inventivo (no es obvia) o es industrialmente aplicable no han sido y
no serdn examinadas con respecto a:
la solicitud internacional completa,
X las reivindicaciones Nos. 12
debido a
X la mencionada solicitud internacional, o las mencionadas
reivindicaciones Nos. 12 se relacionan con la siguiente materia sujeto
lo cual no requiere de un examen preliminar internacional
(especificar):
ver hoja separada
la descripcidn, reivindicaciones o dibujos (indicar abajo los elementos
particulares) o dichas reivindicaciones Nos. Son tan poco claras que no
se puede formar una opinién importante (especificar):



las reivindicaciones o dichas reivindicaciones Nos. estin tan
inadecuadamente soportadas en la descripcion que no se puede formar
una opinién importante.

no se ha establecido un reporte de bisqueda internacional para las
dichas reivindicaciones Nos.

2. No se puede dirigir una opinién escrita debido a la falta del listado de
nucledtidos y/o secuencia de aminodcidos para cumplir con el Estdndar provisto en el
Anexo C de las instrucciones administrativas:

la forma escrita no se ha suministrado o no cumple con el Esténdar,

la forma lefble por computador no se ha suministrado o no cumple con

el Estandar.

V. Declaracién justificada bajo la Regla 66.2(a)(ii) con respecto a novedad, altura
inventiva o aplicabilidad industrial, citaciones y explicaciones que sustentan

dicha declaracién

1. Declaracién
Novedad (N) Reivindicaciones
Altura inventiva (IS) Reivindicaciones

Aplicabilidad industrial (IA) Reivindicaciones 12

2. Citaciones y explicaciones
ver hoja separada

OPINION ESCRITA HOJA SEPARADA Solicitud internacional PCT/US02/36396

Re item LI

No establecimiento de opinién con respecto a novedad, altura inventiva y
aplicabilidad industrial

La reivindicacién 21 se relaciona con materia sujeto considerada por esta Autoridad
cubierta por las provisiones de la Regla 67.1(iv) PCT. Consecuentemente, la
Autoridad de Examen Internacional concurre completamente con las objecién
adelantada por la Autoridad de Biisqueda Intemacional y no se formulard opinién con
respecto a la aplicabilidad industrial de la matera sujeto de esta reivindicacion
(Articulo 34(4)(a)(i) PCT).

Re ftem V
Establecimiento justificado bajo la Regla 66.2(a)(ii) con respecto a novedad, altura
inventiva o aplicabilidad industrial citaciones y explicaciones que sustentan dicha
declaracién
Se hace referencia a los siguientes documentos:

D1: WO-A-0119808

D2: US-B-6266453

Asuntos formales
La forma apropiada para la reivindicacién 22 debe ser una reivindicacién de uso (Uso
en la fabricacién de un medicamento...).

Claridad

En las reivindicaciones 1-5, 19 y 21, el lenguaje tal como “derivados de pro-drogas,
“derivados protegidos”, “isémeros”, “mezclas de isémeros” introducen oscuridad en
cuanto a que la materia sujeto, para la cual se espera proteccién, no estd claramente
definida. Consecuentemente, las reivindicaciones deben volverse més precisas



limitando esos términos vagos e imprecisos a las definiciones més concretas dadas en
la descripcién (ver por ejemplo péginas 11-14).

En cualquier evento, parece que la materia sujeto de la presente reivindicacién 1 falla
en el soporte suficiente en la descripcién en cualquier forma, si se compara el casi
ilimitado mimero de compuestos cubiertos por la presente férmula (I) con respecto al
muy restringido niimero de compuestos presentados en los Ejemplos trabajados en
archivo, lo cual dificilmente puede considerarse representativo.

Forma PCT/ Hoja separada/408 (Hoja 1) (EPO-Abril 1997)

OPINION ESCRITA HOJA SEPARADA Solicitud internacional PCT/US02/36396

Novedad

El documento D1 divulga inhibidores de proteasa catepsina S que difieren
estructuralmente de los compuestos de la presente reivindicacién 1 en cuanto a que
tienen un grupo ciano en lugar del grupo presente —C(0)X> donde X” permanece para
un residuo de oxadiazolo (ver pigina 1, lineas 5-21; pagina 2, férmula 1; Ejemplos 1-
4; reivindicaciones 1, 9).

El documento D2 divulga inhibidores de proteasa catepsina S que difieren
estructuralmente de los compuestos de la presente reivindicacién 1 en cuanto a que no
tienen el grupo sulfonil que contiene 1a cadena lateral —X'S(0);-X?R’ y en cuanto a
que un grupo amino forma parte de una fraccién de pirrolidina (ver columna 1, lineas
15-55; columna 2, férmula (I); columna 3, lineas 49-61; reivindicacién 1).
Consecuentemente, la novedad podria presumiblemente reconocerse para la materia
sujeto de (una) reivindicacién(es) modificada(s) teniendo en cuenta las anteriores
objeciones.

Actividad inventiva

El documento D1 puede verse como el arte previo mis cercano para dicha materia
sujeto, puesto que se dirige al mismo problema técnico y puesto que los compuestos
de D1 pueden posiblemente ser estructuralmente mas cercanos a la materia sujeto de
dicha(s) (una) reivindicacién(es) modificada(s).

La cart;cterislica distintiva puede ser el intercambio del grupo —C=N con el grupo -
C(O)X°.

Sin embargo, en ausencia de cualquier efecto técnico inesperado enlazado a una tal
caracteristica, el problema objetivo en vista de D1 puede meramente verse como la
provisién de adicionales inhibidores de proteasa catepsina S que tienen un grupo
oxadiazolilcarbonil en esa posicién. Una posible solucién al anteriormente formulado
problema muy técnico puede haber sido consecuentemente ¢l intercambio del grupo
ciano de D1 con el grupo oxadiazolilcarbonil de D2.

Forma PCT/ Hoja separada/408 (Hoja 2) (EPO-Abril 1997)

OPINION ESCRITA HOJA SEPARADA Solicitud intemacional PCT/US02/36396

Consecuentemente, la presencia de una actividad inventiva puede reconocerse
solamente para la materia sujeto de (una) reivindicacién(es) modificada(s), si se
muestra convincentemente que una solucién tal deja inesperadas ventajas cuando se
compara a la solucién ya provista por D1,

Aplicabilidad industrial

No ha duda de que la materia sujeto de las presentes reivindicaciones (excepto la
reivindicacion 21) es aplicable industrialmente.

Forma PCT/ Hoja separada/408 (Hoja 3) (EPO-Abril 1997)
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From the INTERNATIONAL BUREAU

PCT/US02/36396

PCT ™ T
NOTICE INFORMING THE APFLICANT OF THE WANG, George, G 2 )
COMMUNICATION OF THE INTERNATIONAL Avorntls Phan s euticals bnc. A ;
APPLICATION TO THE DESIGNATED OFFICES P.O. Box 8800 .t '
Routs 202-208 eaialt pefl .
(PCT Rule 47.1(c), first sentence) Brdgewaer, N Dae07.0800 N
Pate of mailing{daymonth/-ear)
22 May 2003 (22.05.03)
Applicant’s or agent's file reference
US20010197W0O IMPORTANT NOTICE
Inlernational application No. Imemationa] filing datefday/month/A'mar) Priority dawef day/monih/yeor)
PCTAJS02/36396 14 November 2002 (14.11.02) 14 November 2001 (14.11.01)
Applicant

AVENTIS PHARMACEUTICALS INC., et al

°

12

Notice is hereby given Lhat the International Burean has communicated, as provided in Aricle 20, the inlcmational application lo the
lollowing designated Offices on the date indicated above ay the date of mailing of this nolice:

KP, KR, US

1n accordance with Rule 47.1(c), third senence, those Offices u;ill accepl the present notice as conclusive evidence that the communication
of the international epplication has duly taken place on the dse of mailing indicated abave and no copy of the intamational epplication is
required 15 be furnished by the applicant 1o the designated Offica(s).

The following designaled Offices have waived the requirement for such a communication at this time:

AE, AG, AL, AM, AP, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EA, EC,
EE, EP, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, I, IN, IS, JP, KE, KG, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OA, OM, PH, PL, PT, RO, RU, SD, SE, 5G, S|, SK, SL, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ, VC, VN, YU, ZA, ZM, ZW

The communication will be made 10 those Offices only upon their request. Furthermore, those Offices do not require the applicant 10
fumnish a copy of the intematonal application (Rule 49.1{w-bis)).

Enclosed wilh this notice is a copy of the intemnalional application as published by the Intemational Burcan on
22 May 2003 (22.05.03) under No. 03/042197

TIME LIMITS for Nling a demaund for Internationnl preliminary examination and for eniry Into the national phase

The upplicable time limil for cnlering the national phase will, subject lo what kk ssld In the following paragraph, be 30 MONTHS [rom
the priority date, not only in respuct of any clecied Office if 8 demand for inlermational preliminary examination is filed before the
expirativn of 19 manths from the priority dste, but also in respect of any designated Office, in the absence of [iling ol such demand, where
Article 23( 1) as modified with effect from | April 2002 spplies in respect of that designated Office. For further details, see PCT Gazette
No. 44/2001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletter, October and November 2001 and
February 2007 issues.

In practice, time limlis other than the 30-month time Hmit will coninue 10 apply, for various periods of time, in respect of cerain
designated or elected OfTices. For regular updates on the applicuble time limits (20, 21, 30 or 3! months, or other Lime limit), Office by

Office, refer 0 the PCT Gazstie, the PCT Newsletter and the PCT Applicant’s Guide, Volume II, National Chapiers, all available from
file a demand for

WIPO's Intemel sile, at hitp//www.wipo.int/pet/en/index himl.
mwme:“: e

intemational prelimimary examination (at present, all FCT Con

For filing & demand for International preliminary examine :
lo
US4V ZE%W -Lo

applicant who is a nationa] or resident of a PCT Contracting
—

It is the applicant’s sule responsibility 1o monitor all these ti

DUE DATE

DKTD RY

Faczimile No.{41-22} 740.14.35

R o

The Intemational Burean of WIPO

{
34, chemin des Colombeties _L&Mﬂ)é
1211 Gieneva 20, Switzerland Judith Zahra

Telephone No.(41-22) 338.91.11

Form PCT/IB/308 (April 2002)




PATENT C OPERATION TREAT

mnloml. PRELIMINARY EXAMINING AUTHORITY P k TPATENT

Ta:

Wang, George G.
AVENTIS PHARMACEUTICALS INC.

AVENTIS PHARMACEUTICALS INC. et al.

Route 202-206 OF DEMAND BY COMPETENT INSERMNATIONAL
P.0. Box 6800 PRELIMINARY EXAMINING AUTHORITY
Bridgewater, NJ 08807-0800
ETATS~UNIS D' AMERTQUE _ 50 Admnistrtive astrutions, Soction 601 ()
Date of maifing
{day/month/ysar) 17-06-2003
Applicant’s or agent's file referonce IMPORTANT NOTIFICATION
UB20010197WOPCT
Internationa} spplication No. International filing dete (deyfmorshjyewr) ] Pricrity date (dayjmonthjysar)
PCT/US 02/ 36396 1471172002 14/11/2001
Applicant

1. The applicant is hereby nofified that this International Prefiminery Exumining Authority considers the following date as the
dats of recxipt of the dermand for international preliminary exemination of the international application:

21/05/2003

2 This date of receipt ir
m the sctunl date of receipt of the demand by this Authority (Rule 61.1(b)).
[[] the actual date of recelpt of the demand on behalf of this Authority (Rule 593(e))

D the dats on which this Authority has, in response to the Invitation to corTect defects in the dernand
{Form PCT/IPEA/404), received the required corrections.

2. DAﬂWﬂON:Mdmdreulptilmmwmd'limmﬁlﬁnmmmriwdm(:mnquuﬂy.th
election(s) made in the demand does (do) not havethe effect of postponing the entry the national phase until 30
months from the priocity date (or Iater in some Offices)fArtkie-3%(1))s Therefore, the acts for entry into the national
phuse must be performed within 20 months from the priority dats (or Iater in some Offices) (Article 22). For detafls, see

the PCT Applicant’s Guide,Volume 1.
NFRCTION DUE Commonly
] gmﬁb)mmﬁuﬁmmrmwwmrm_:mmumnm

[t

4.  Only whare paragraph 3 applies, a copy of this notification has been sent to the International Bureau.

Name and mailing address of the [PEA/ Authorized offlcer
o Buropesn Patent Office, Gitschiner Str. 103
D-10969 Berlin - Germany HALBARTSCHLAGER M

Tel.: {+49-30 259010
Fax: {+49-30) 25901-840

Form PCT/IPEA}402 (July 1998) P20452 2003}

Tel (+49-30) 25901-714




PCT Tor
INFORMATION CONCERNING ELECTED WANG, George, G. .
OFRCES NOTIFIED OF THEIR ELECTION Aventls Pharmacauticals Ing.™
P.O. Box 6800 Tl
(PCT Rule 61.3) Route 202-208
Bridgewater, NJ 08807-0800
United States of America
Deto of malling (day/monthiyaar)
19 September 2003 (19.09.03)
Applicant’s or agent's file reference
US20010197WO IMPORTANT INFORMATION
intemational appllostion No. intornationa! fiing date (day/month/vsar) |Priority dete (desy/month/year)
PCT/US02/36396 14 November 2002 (14.11.02) 14 November 2001 (14.11.01)
Applioant

AVENTIS PHARMACEUTICALS INC. et al

1. The applicant Is héreby Informed that the lntemnational Bureau has, according ta Article 31(7), notifled sach of the following
Offices of its election:
EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,IE,IT,LU,MC,NL,PT,SE,SK, TR
National :BG,CA,CN,DE,GB,ILJP,KP,KR,MN,NO,PL,RO,RU,SK,US

2 The following Offices have walved the requirement for the notification of their elsction; the notifioation will be sent to them

by the intemational Buresu only upon their request:
AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ TZ UG, ZM,ZW
EA :AM,AZ,BY,KG,KZ, MD,RU,TJ TM
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW ML MR,NE,SN,TD,TG
Natlonal :AE,AG AL AM,AT,AU,AZ,BA,BB,8R,BY,BZ,CH,CO.CR,CU,CZ,.DK,.DM,DZ,EC,
EE,ES,FI,GD,GE,GH,GM,HR,HU,ID,IN,IS KE,KG KZ,LC,LK,LR,LS,LT,LU,LV,MA ,MD,
MG,MK.MW,MX,MZ,NZ,OM,PH,PT,SD,SE,SG,S|,SL,TJ, TM,TN,TR,TT,TZ,UA,UG,UZ,VC,

VN,YU,ZA,ZM,ZW

3. The applicant s reminded that he must snter the "national phasa™ before the explretion of 30 months from the priority date
before sach of the Offices listad above. This must be done by paying the national fes(s) and fumnishing , if prescribed. a
transiation of the International appliaation (Artidle 38(1){a}}. as well as, where applicable, by furnishing a translation of any
annexss of the intemnational preliminary examination report (Article 38(3)(b) and Rule 74.1).

Some offices have fixed time limits expiring later than the above-mentioned timse limit. For detalled information about the
;rpllelble time limits and the acts to be performed upon entry into the national phase before a particular Office, ses Volume |1
tha PCT Applicant's Guide.

The entry into the European reglonal phase Is postponed unti 31 months from the priority dute for all States designated for
the purposes of obtaining a European patent.

NO | ACTION DUE [
DUE DATE —
DKTD BY '
sy = /01O ‘
The Internations] Bureau of WIPD : =
34 i b o Sun 2%
Faosimile No. (41-22) 338-70-80 Telephons No. (41-22) 338 8710

Form PCT/AB/332 (September 1887} 5882777
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PATENT COOPERATION TREATY 1/€\

From the INTERNATIONA
PCT o v
! ” m
NOTIFICATION CONCERNING WANG, Georgs, G. |G PATENT DEpy
SUBMISSION OR TRANSMITTAL Aventls Pharmaceuticgls Inc. Pr =
OF PRIORITY DOCUMENT P.O. Box 6800 . s
(PCT Adminlistrative Instructions, Section 411) g::t;ﬁ:ﬁ J 08307 0800 ’
United States of Amaerica .
Date of malling (day/month/yaar)
25 February 2003 (25.02.03)
Appliasnt's or agent's fila referance .
Imermnational application No. international filing date (dey/month/yesr)
PCT/US02/36396 14 November 2002 (14.11.02)
intarnational publication date (day/month/year) Priority date (day/monthiyear)
Not yet published 14 November 2001 {14.11.01)
Applicant

AVENTIS PHARMACEUTICALS INC. et al

1. The appilcant Is hereby notified of the date of recelpt (except where the lstters “NR” appear In the right-hand column} by the
International Bureau of the priority documaent(s) ralating to the earliar application(s} Indicatad below. Unless otherwiss
Indicatsd by an asterisk appearing next to a date of recsipt. or by the letters "NR", In the right-hand column, the priority
documant conoemed was submitted or transmitted to the Intemational Bureau In compliance with Ruls 17.1(a) or (b},

2. Thiz updates and replaces any previously Issusd natification concemning submission or transmittal of priority documents,

3. An astarisk(*) appearing next to a date of recelpt, in the right-hand column, denotes & priority doocument submitted
or transmitted to the Imternational Bureau but not in compiiance with Rule 17.1{a} or (b). In such a case, the attention
of the applicant is directad to Rule 17.1{e) which provides that no designatad Office may disregard tha priority claim
conoemad befors piving the applicant an opportunity, upon entry into the national phase, to furnish the priority document
within s time limit whioh Is reasonable under the ciroumstances.

4. The letters "NR" appearing in the right-hand column denats & priority doournent which was not recelved by the Intarnational
Bureau or which the applicant did not request the recalving Offics to prepare and transmi to the international Bureay,
as provided by Rule 17.1{a) or (b), respectively. In such a case, the attention of the appiicant Is directed to Rule 17.1{q) which
provides that no designated Office may disragard the priority claim conoemed before giving the applicant an opportunity,
upon entry into the national phese, to furnish the priority dooumant within a time limit which Is reasonable under the
clrcumstanoes.

orPCT recalving Office ™ of oriority dogument

14 Nove 2001 ( 31 Dece 2002 (31.12.02)
‘\ﬁcnon DUE _comumenls.

DUE DATE _

e e e Y

DKTD BY . _1_25 ;S}-j_[—cg__

ATTY s Gg?yé

The Intemational Bureau of WIFD Authorized officer
34, chemin des Colombeties David MALEK
1211 Genava 20, Switzerland
Facsimlia No. (41-22) 740-1435 Telephone No. (41-22) 338 0868

Form PCT/18/304 (July 1808) 005482050



PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

WANG, George, G
Aventls Pharmaceufica

(PCT Rule 92bls.1 and iiyrad _
Administrative Instructions, Saction 422) Bridgewater, NJ 0B807-0800 =
United States of America

Date of maling (day/month/year)
19 September 2003 {19.09.03)

Apgplicant’s or agent’s file reference

International application No. intarnational filing date {day/month/year)
PCTAUS02/38396 14 November 2002 {14.11.02)

1. The following indications appsared on record conoerning:

E(] the epplicamt E the inventor D the sgent D the common represantative
Name and Address State of Nationality State of Residence
n Avenua By
Apartment 3 Telephane No.
San Bruno, CA 34066
Unlted States of America [ Facsimile No.
" Teleprinter No.

2. The Intemnstionai Buresu hersby notifies the applicant that the following change has besn recorded conceming:

D the person D the name E the address D the nationality D the residence
/N-m- and Address State of Nationality State of Resldence
LI, Jlayso CN us
888 Fostar City Blvd., E5 o=
/ Foster City, CA 94404 Telephane No.
United States of Amaerica
s csimile No-

E the recalving Office
[] the Imemationsl Seerohing Authority
lzl the Intemational Preliminary Examining Authority

Teleprinter No.

E] the designated Offices concerned
IE the elected Offices conoemed

The Intermational Bursau of WIPO
3, chemin des Colombettes
1211 Genova 20, Switzeriand

Facsimila No. (41-22) 338-70-60

Sun LEE

Telephone No. (41-22) 338 8710

Form PCTAB/308 (March 1084)
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRANMITE

USUARIO  RADIGADOR

PATENI'EDE!NVENCION . MODELO DE UTILIDAD ()

- hﬂ:ﬂhhuun&hhmﬂnmmm {)
- Mhmﬂuhhm»hhmmummhwlm l )
= Descripcldn de la invencidn.

{)
- Dibujos de serastos partinentes. ()

wnmammm

. COMPLETA () INCOMPLETA ( )
DISERO INDUSTRIAL ( )

Indicacidn de que se solicita e! registro de Disefio Industrial ()
Datos de ldentificacién del solicltante o de e parsona qus presenta ()
la solicitud.

Representucién grifioa G fotogrifioa del Disefio Industrial o musstra del

Material que Incorpora el disefio. ( )
Comprobante de pago de las tasas establecidas ( )
COMPLETA () INCOMPLETA ()

ESQUEMADETRAZADO ()

- Indicacién de que soficia el registro de un Esquema de trazado. ()

- Daios de identificacion del soicitante o de la persona que presenta

La soliciud. ()
Representacion grifica del esquema de trazado ()
Comprobante de pago de las tasas estabiecidas. _ ()
COMPLETA { ) INCOMPLETA ()
Firma Responsable:

= et Naovaug
recha: 12- OG- 2004

(»)

S, S

()

—— st

- mw we= ot



REPUBLICA DE COLOMBIA &
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO C\v

Bogoti,
2020

Doctor(a)

HOLLMANN RESTREPO GUSTAVO
Apoderado(a) y/o Representante de
AVENTIS PHARMACEUTICALS INC.

AXYS PHARMACEUTICALS INC.

REFERENCIA Radicacidén No. 04 43885
Solicitud internacional US02/36396
Fecha inicio fase nacional 14/06/2004

Trimite 11

Evento 79

Actuacibn 430

Oficio No. - BT anq

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decislén 486 de la Comisldn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. En la documentacién allegada no se evidencia la existencla y representacién de
la socliedad Axys Pharmaceuticals, Inc., por lo tanto debe allegar el documento que
aei lo acredite.

En cumplimiento de lo dispuesto por el articulo 39 de la DeclsiSn 486, se le
requiere para que dentro del té&rmino de dos meses sBiguientes a la fecha de
notificacién del presente oficioc, complete los requisitos anteriormente enunciados.
En casc de no dar cumplimiento al presente requerimiento, 1la solicitud se
considerari abandonada y perderi su prelaclén.

Notifiquese el presente oficio conforme a lo dispueasto en el numeral 5.2, literal
e}, del capitulg qui 1l titulo primero de la Circular Unica No.10 de 2001.

ALIX CARMEN CESPEDEB.- DE VERGEL
Jefe de 1l3/divisién dé Nuevas Creaciones

El erior requerimiento fue notificado por fijacién en lista de

adoa % 09 SET 2005




