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O APODERADO | Telafono: 347 36 11 C.E O Otro n|
Fax: 211 86 50 o
E-mall: dlientes@camyp.com, Cual
Domicilio:  Bogota, Colombia. Nomero 438.018 T.P31.829
1. Montse LLINAS-BRUNET 2. Murray D. BAILEY
2100 Cunard Street, 2100 Cunard Streat,
Laval, Quédbec H7S 2G5, Laval, Québec H7S 2G5,
INVENTOR (ES) Canada Canada
(72)
3. Elise GHIRO
2100 Cunard Street,
Laval, Québec H7S 2GS,
Canada
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Anexos:

Comprobante de pago de la tasa de presentacién de la solicitud por $ 422.000.00.
Comprobante de pago por reivindicacion de prioridad.

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

Poderes, si fuere el caso.

Documento de cesién del inventor al solicitante o a su causante,

Declaraciones.

Copia de la solicitud intemnacional. (Resumen, descripcién, reivindicaciones, dibujos)
Traduccién de la solicitud intemacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traducecién del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de depésito del material biclégico.
Arte final 12x12

De ser el caso, infformacién sabre otras solicitudes de patente o titulos abtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta
solicitud.

Otros
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@ Solicito la concesidn de la patente,
NOMBRE: FERRERO

EMI
FIRMA : @ B>

@r C.C. 438.019 de Usaquén T.P. 31.929
PRP




_ ¢ medinnte declaraciin  aistent]sdtye

** con ¢l ceriificado respectivo; S|

. susencla, ¢ Impedimento del represen

VE) 3K

For_patents, u.hﬂy_mglds, industrial designs, =

- AbSrDO trademarks, commenrcial names, trade emblems,
EDIFICIC SISk N . sbgam
CARRERA & IF T35

BOGOA, 8 - COLOMSIA Para patentes, modelos de utilidad, disefios
industriales, marcas de fibrica, nombres
comerciales, ensefias, lemas comerciales.

REPRESENTACION Y PODER REPRESENTATION AND 27
POWER OF ATTORNEY 00

1 {we), the undemsigned /Yo (nosotros), abajo firmado (s)

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

of/domielliado (o) en D=55216 Ingelheim am Rhein,

GERMANY

r ¢l presents nombramos s GERMAN CAVELEREI:B‘- 832;
&N LO PERDOMO, tpa. B831: EMILIO FERREROD, t
31929; y LUZ CLEMENCIA DE PAEZ, tpa_ 23555; domielitados
en la Carrera 4* N¥ 72-35, Bogoti, Colombia, en obedecimiento a
lo dispuesto en el parkgrafo 1° del Articulo 543 del Cédigo de
Comerclo, el primero como principal y los demids como
suplentes, en su orden, como mis (nuestroa) representantes en

os loa ssuntos de propledad Indusirial con facultad
reclbir notificaclones y -nombrar apoderados judiclales o
extrajudiciales. El primer representante suplente reemplazani al

ncipal en caso de susencla o' impedimento temporal o
‘1 aquél La shisgna.rogla se aplicard cuando el

ALl

nitivo de

mlo representante suplente haya de reemplazar al primero,

o e| tercero al segundo. Eylfgjés~casos, el representante

principal, o el primero, o segulyid auplefite, ¥n su caso, 0 ambos,

declarardn su intenclén .de ¥ai gjercur =l . representacién
al

r,"Nohigo Pibllco en
A &.ﬁ .'@bil:i“';; Cénsul

20y} imento,
l;:ﬁnﬁndoq faltare

deflnitivameitte, el sigulente-joinard mﬁg&fﬁqﬁﬂo gepare la

Colombla, o por Notario usotre’ Fik
de Colombla, en el lxtnnjd,‘a‘oi z1 af"

aite 'p 0 de su
‘prihero- ¢ segundo suplentes, en su. ciish, podRin em:g‘e! la
representacién, én su orden, uno -u .otrbs segiin el caso,
asumléndola par el eolo hecho de’ ejercerla, cesando.en ese
momento el ejerciclo de lo representaclén por el primero,
segundv o tercer suplente en su caso.

Ademis, confiero (conferfmos) poder n los o os arriba
nombrados, para obtener la proteccion de mi (nuestra)
propledad industrie] y contra la_competencla desleal, a cuyo
efecto autorizo (amos) a las dichos apoderados pars que me
(nos) representeg, AR

lesqiilera  entidedes "o personas,
ejerzen o no jupisdfcidl,” eapecinimenta ante lns del orden

administrativo, &pntencioso-administrativo y judicial, asf como

tribunales de, n;hitmgé\to‘ n todo lo concernlenta a los
ﬁJh&tﬂdgunt&;:',I}.. .l\b_n-":lﬁ'i‘pihnm :lle Inven:lddn,

de e utiiidad, . dis ndlstrisies; el registro de
marcas de 'ﬁbdci,'aéﬁ%%ﬁl‘vn, de servido, lemas
comerciales, nombres'  cdmerciales, . énseflas, varledades
vegetales y denominsciones de orlgen; au renovacién, traspaso,
camblo de nombre o ‘domicilio, caswelacion voluntaria; y el
regi-tro de livencins de uso de escs derechos; b) Las acciones de
competencla desleal, proteceidn del consumidor, oposiciones u
observacivtes, cantelaclén administrativa y judicial, nulidad,
medidas cautelares, concesion de lcencins, la tutela, In
proteccién de secretos industriales, y en general los julcios
‘clvlles, penales, administrativos o contencloso-administrativos
relacionndos ¢on estoa derechos; acciones y procesos que
promovamos o se nos promuevan Y ue en todoac&ou
asuntos arriba determinados, puedan sustitulr este mandato,
transigir, conciliar, admitir los hechos del proceso, desistir,

cancelar, recibir, renunciar, y mtificar los actos de agentes
oficiosoa.

Glven and signed this/Dado y firmado hoy

in dllll.:. noxétplhmo with the terma of : ph 1st. of article 549
o

of mmerclal Code, do henrsg nprolnt GERMAN
CAVELIER, tpa. 832; GONZALO PE MO, tpa 831; EMILIO
FERRERQC, tpa. 31929; and LUZ CLEMENCIA DE PAEZ, lrn.
23555; domiclled at Carrera 4% N* 72-35, Bogoté, Colombla, the
first as principal and the others as alternates, In the order of
thelr appointment, a3 our re ntatives for ull industrial

roperty matters with faculty to receive notifications and to
appolnt attorneys In and out of Court. The first alternate shall

replace the principal In cese of his absence or of temporal or
definitive impediment. The same rule will apply when the
' sacond mlternate reprasentative is to replace ¢ t one, or

when the third is to replace the first or second alternates in their
turn, or both of them; second. In such cmses, the principal
representative, or the first or second aliemates in their tum, or
both of them, shall state their Intentlon not to act as
representatives through a declaration glven before a Notary
Public in Colombla, or before a Notary or another Public Official
or & Colomblan Consul abroad; and in case of Impediment, the
appropriate certificate shall suffice, If any of the np{nlntm
were (o be definitely absent, the following alternate shall iake
his place. When the sbsence or lmpediment of the g;l'inclpnl
representative, or of the first or setond aiternate in their turn
ceases, the representation can be taken again in their sequence,
by the principal, the first or second alternate depending on case,
and the mere fact or its exercise will suffice. The exercise of the
represeniation by the first, second or third alternates In their
turn shail erul at such time.

In addition, wé grant 4 Bower of .Attorney in favor of the

above-named attorneys-at-law so that they may obtain the
protection of my-, (our)-diditstiial- prope d inat the
unfair competition, for"SiiER¥ b

stiorneys to represent &
with o¥ without jurisdlctiooiep
administrative contenifolsd S

Stbit;‘nl!tl‘on Cc;urt, iy ’ a)
btainment o designs;
the registration l;? & ;ﬂnsrléh
matks, slogana, Léresetal
varieties and deng gninent,
-:hnnFe of name S i:\i'l‘ﬁd the
registration of | rights;:b) Actions of

ptection to the consumet, o tions or
migative or Court cancellation, nullity,
infringement, gdhnting™ of licenses, the actlon for writ
mandamus, the Fotection of trade secrels, and in eral the
civil, penal, and pdministrative yults nlntl.n; to those rights;
sctions and sults Enatitued by me (us) or against me (us). And
that in all the abdggymatters they may substitute this Power of
Attorney, compromise, concillate, admit the facts of the case,
denist, cancel, receive, reeign, and ratify acts done by
Tepresentatives without a power of attorney.

unfair competitiog
observations, adfh

Ingelheim am Rhein, 12.12.1995

POk CE T

9 - |y LIRS
!I\HZR= e i H‘-.i_' ot

in/en L -1 .
__;" P . Y <l
Dr. Dieter Laudien ViG] Dr. Gerhard Huber
Signature Firma

CAVELWR ABOGADOS
WPPODERE-I (MINUTA N 12.1.1.2.5)



LEGALIZACION ..

El Seflor Cdnsul Jde Colombla debe expedir un certificade
consular subre (1) la exiatencia legal de In compafifa gue otor
el puder, (2) Tne datn ejarce su objeto -ndnry que las
personas quq oto ¢l poder estin autorizedes darlo. A
este cfectu les soficllamos que muestren al Seflor Cénsul Ins
pruebas gue acreditan esos hechos (1), ) y (3).

-

LEJALIZATION N L

The Colombia Consul must lssue a corsular stificate, on (1} .
the legal existence of tne compeny w;fcl\ grints '
Pawer-of-Attorney, an)d t(l;lt III: ls r:nu:tunl éxercise o -
COmMpany purposes, a ) that the persons who execute th
Puwg: oyf tturney s nutorized fo u.loP:u. Ta this cfefee:u pelm:

-hg\uéghc Consul the evidence to prove the above facts (1), (2)
an X

NOTA PARA EL SENOR CONSUL DE COLOMBIA: Segtin los articulos 65 del C. de P.C. y 480 del C. de Co,,
si el poderdante es una sociedad, el Sefior Cénsul debe certificar que tuvo a la vista las pruebas de su
exislencia, que ejerce su objetv social y que quien confiere el poder es su representante.



Vorsaltige, vor mir gefartigte Namensunterschriftan der Herven:

1. Dr.Diater L a u d1a n, Dipl.-Chamiker. wohnhaft In 65127 Mainz,.

2. Dr. Gerhard H u b & r, Rechtsanwalt, wohnhaft in 55411 Bingen.

- mir bakannt -

Kout,onburncnnug_:
Gebahr lor Legalise

tl
N::rt: DM J@‘ )

JVKoatO., v. 20 7,1987
BGBI 1S. ma%,

Mairz, E‘n&;ﬁ

..

beglaubliga [ch hiermit.

"\ Glelchzeitlg bescheinige Ich aufgrund heutiger Einsichitnahme in des Handeleregl-
gor des Amtsgerichta Bingsn, daf die Firma Boehringer ingatheim intemational

mit Sitz In Ingelhelm am Rheln im Handelsregistar des Amtsgerichts Bingen

-90E1-

Die Echtheit vorstehender Unterschrift d§

pr. Peter Hirth - Notar

Prof. Dr. Weirich in Ingelheim und die E

. &
L4 A bm
L -

Prof. Dr., Wﬂ]ﬂ& iny

H rl‘!““h'

fatsverweser anst

i (_

! Notarlateverweser- -
anstale das Notars ..: ...-.. fne s PR

- A

.p' L] ]

R B 1083 eingatragen Ist und dal die Herren Dr. Laudien und Dr. Huber ais

W

- s s
Y RENL

gedrickten Dienst - sbempoedx - siegels wérden hierdurch
bestdtigt. Zugleich wird bescheinigt, daB der Vorgenannte
zur Yornahme der Amishandlung gesetzlich befugl war.

L it

umlmmttam)

Mainz, den dreizehiban Deresber nauvehiundertfinfundnanzig
Der Prasident des Landgerichts

A



CONSULADO GENERAL DE COLOMBIA
MUNICH

Nc. 169

El Coénsul General de Colombia

CERTIFICA

Que el Dr. Hanns Paul Tuttenberg —--- | quién autentica la fir-

ma del s:.gnatariomelpx:esmtedoc\mto, ercia en la fecha
alli indicada las funciones de _Presiden Trilunal Regional

-en Mainz,

esta constituida y ejerce su abjeto social de conformidad con las
leyes de la Repiblica Federal de Alemania.

quien fes) firman el presente documento tiene (n) facultad legal

suficiénte para representar a la mencionada firma y otorgarpoderes
en su mnhte

Que ha tento a la vista la documentacidn que prueba lo anterior.
Munich, 18de Diciembre de 1995

us s
Us § IUU

Us$TxM 1,60 = m1ﬁ5960 Fﬁf_‘&i"ﬂ-




e
. -

L : ~AISTFRI0 DE RELATIONES 7 5% ATpUE
EA CYTERIORES ._-mﬂazm_.umﬂn_mw_ﬂw T

SAE
we'nll *

oAb g JFTL W2 | CGALIZACIONES
I [ AL
ey . ASIATT GE ANGOTAD £

Tl sraz G




- . o R - - .. . .
LY I v
: ™ T P
L] . sl | .
ol s e - . - - om— A — — - = a

TRADUCCION OFIC1AL No. 5133

de un documento escrito en Aieman, el Sual para =i identifacacion

se sella con el sello de la traductora; o mismo que is

presente.—

(A continuacion del poder conferido a GERMAN CAVELIER, tpa. 832;

GONZALO PERDOMO, tpa. 831y EMILIO FERRERD tpa, 31929;

SILEMENCIA DE PAEZ, tpa 23535

y Luz
domiciliados en la Carrera 4 nNo.

72-33, HBogotd, Colombia, por la BOEBRINGER INBELHEIM

INTERNATIONAL GMEH, domiciliada en D-35521& Ingeiheim am Rhein,

RFA, a traves de sus representantes los Srs. Ur. Dieter Laudien y

Dr. Gerhard Huber:)

Legalizacidn

Frotocolip notarial Na. 2659/95 v

2. Dr. Gerhard Huber, abogado, domiciliade

93411 Bingen

a2 quiehes CcoONOzcO &8N persona.

e

.

I
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Igualmente certifico, por haber examinado en la fecha el Registro
32 Comercio del Juzgado Municipai de Bimngen, HR B {063, gque la
firma Boehringen Ingelheim lnternational Gmbd, domiciliagas en
Ingelheim am Rhein, est& inscrita bajo 261 No. HR B 10463 en ei
Registro de Comercio del Juzgadeo Municipal de Bingen vy que los
seffores Dr. Laudien y Dr. Huber, en su calidad de apoderados,

estan facultados para representar conjuntamente a la sociedad.

fnogelheim am Rhein, 12 de diciembre de 19%5/hun
Fda.: tirma ilegible
(Hilo y obiea roja en relieve:) €1 notario =muplente
El notaric suplente - Ingeiﬁeim cel notarxo de Ingelheim
Frof. Dr. Wearzich

el L 12
i come A Yo oty o-cher
B 8080Ta, 3 i l#ﬂlk ::‘:Tg
; ; ﬁcm (3 ulﬂluql
LA WETA

{dos sellos razdondos en tinta del Tribumal Regional

g
910 E 1
I | of
Se certifica la autenticidad de la firma antdl) £
ot oz I o - b

LI A

Feter Wirth, comp notario suplente del Préf**ﬁf’

AT RS

de [ngelheim, ¥ la del sgllc oficisgl que‘iﬁ“' ,-dﬁgl lgualmente

=3

se certifica que el mencionadao nutarfn qgﬁﬁhﬁﬁ”?arultado para
3 gk 2 )

realizar ese acto otficial. ’”‘ﬁ:‘ :ran o

Mainz, trece de diciembre de mil novecientos

noventa y cinco

1
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£l Presadente del Tribunal Regional
(E} Fdo.: firma ilegible
{Dr. Hanns Paul Tattenberg)

Costas

Derechos de legalizacidn
{Valor:DM T5.000,-)

JVkostO del 26 de julio 1957
dacetas Oficial I Pag. B&l

o o2G,——

Aainz, 13 de diciembre de 199%
Fdo.: firma ilegible

Inzpector

—— e - —

=~

EnM ESPARNCL: La legalizaciéan de las firmas antecenentas porE: el
ved
-4

‘onsulado de Colombia en Munich bajc i No. 149 del 18 ..

diciembre de 1975,

y por el Ministerio de Relaciones Euterldhes

de Colombia bajo =1 No. 0%1406 del 4 de enero de gsse. - { '

£ES TRADUCCION FIEL Y COMPLETAR, de

archivos de estas oficinas para su cC

ey

T T e

4\



CIGNE?

vau
-

EXIES;

ERIG OE -

MHnISY

:Emnmm 'ENCARGADO DE SANTAFE
BOGOTA STAR: FlA D
. ITAR QL e %,

e.c. A
COWGIOE CON LA NEWSTRADAZEGK L \-")
EN ESTA NOTASIA S

.M
VA

o .

p9ENE 1988,

IANTAFE D BOGO1A O, o .‘
PN L TR

JLa  BARAIAT
P

Y vy ¢
-~ ¥ -.":"5 ey f

For/




.

CAVELIER z

.o ABOGADOS CORmEO ELECTRONICO MUNDIAL: CAVE

TELEFAR (137) (V) J-:-lllgﬂ TELEFONO (87) {1] 2130100

TELEX, 43479 CAVE CO EDIFICIO SISKI !

1217407375 CAVE (C CARRERA 49 No. 72-35 CABLES: CAVELEYES
BOGOTA 8, COLOMBIA

Sefior Jefe de la
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio
E. S. D.

L

Poderdante: BOFHRINGER INGELHEIM TNTERNATTONAL GMBH

Poder conferido el: 12-12-95.

Yo, GERMAN CAVELIER, obrando en mi calidad de apoderado
principal del poderdante arriba mencionado

atentamente
manifiesto a Usted que

sustituyo el poder que me ha sido
conferido en la persona dql doctor EMILIO FERRERO,
Tarjeta Profesional No. 31.929,
fuaron conferidas.

Abogado con
con todas las facultades que me

Hago la antérior sustitucidén conforme al articulo 66 del
cédigo de Procedimiento Civil ya que los otros

sustitutos
faltan en este momento.
‘"\uﬁ'uﬂa:ﬁg ";'.
=;;:zsa:‘ e CoR 0. ORI
Seifior Jefe, o= &:‘.-..u....
\ " L]
el N N S

‘. V __.‘ e ‘.‘ [ lr- - " ..‘ jl.d
. Flﬂl.O'!lDIr!‘ ', \ ; : m CAVELIER
g nonmo!‘ﬂ Aga: -n TnBp A, No, 832
- G
. Ncn '2" 877.924 de Bogotd

Acepto:

zou ke
EMILIO FERRERO
T.P.A., N2 31.929

C.C. No. 438.019 de Usaquén ' *

-

2e-780-2 NI

CAVELIER ABOGADOS NIT. 860.041.347-3
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SO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

.

Yt

(19) World Intellectual Property Organhation (]

Inlernational Buresu ‘ M
{43) International Publication Date . (10) International Fublication Number
7 August 2003 (07.08.2003) PCT WO 03/064416 Al
(51) Internationsl Patent Classification”: CO7D 417/i4,: (74) Agent: BERNIER, Looke, G.; Boehringer Ingelhalm
AG1K 31/47, A61P 31/00, CO7K 4/00 (Canade) Ltd, 2100 Cunard Street, Laval, Québec H7S
2G5 (CA)

(21) International Application Number: PCTACADI0009]1
(81) Designated States (hationa)): AB, AG, AL, AM, AF; AU,
AZ,BA, BB, BG, BR,BY, BZ,CA, CH,CN, Cu,
(22) loternational Filing Date: M (24.01 2003) CZ DE DK, DM, DZ, BC, EE, ES, F1, GB, GD, OE. GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,

(25) Willng Language: English LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, 5G,
(26) Publication Langnage: English SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
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HETEROCYCLIC TRIPEPTIDEB AS HEPATITIS C INHIBITORS

FIELD OF THE INVENTION

The present invention relates to compounds, processes for thelr synthesis,
compositions and methods for the treatment of hepatitis C virus (HCV) Infection. In
particular, the present invention provides novel peptide analogs, pharmaceutical
compositions containing such analogs and methods for using these analoge in the
treatment of HCV infection.

BACKGROUND OF THE INVENTION

Hepatitis C virus (HCV) Is the major eticlogical agent of post-transfusion and
community-acquired non-A non-B hepatitis worldwide. It |s estimated that over 200
milion people worldwides are Infected by tha virus. A high percentage of caniers
become chronically infected and many prograss to chronic liver disease, so-called
chronic hepatitls C. This group is In turn at high riek for serious liver disease such
as liver cirrhosls, hepatoceliular carcinoma and terminal liver disease leading to
death.

The mechanism by which HCV estabilehes viral persistence and causes a high rate
of chronic liver disease has not been thoroughly elucidated. It is not known how
HCYV interacts with and avadee the host Immune system. [n addition, the roles of

- cellular and humoral immune responses in proteciion against HCV infection and

disease have yet to be established. Immunoglobulins have been reported for
prophylaxis of transfusion-associated viral hepatitis, however, the Center for
Disease Control does not presently recommend immunoglobulins treatment for this
purpose. The lack of an effective protective iImmune rasponse is hampaering the
development of a vaccine or adequate post-exposure prophylaxis measures, so In
the near-term, hopes are firmly pinned on antivira! Interventions.

Various clinical studles have been conducted with the goel of Idantifying
pharmaceutical agents capable of effectively treating HCV infection in patients
afflicted with chronic hepatitis C. These studies have Involved the use of interferon-
alpha, alone and In combination with other antiviral agents. Such studies have
shown that a substantial number of the participants do not respond to these
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theraples, and of thoss that do respond favorably, a large proportion were found to
relapse after termination of treatment.

Until recently, interferon (IFN) was the only avallable therapy of proven benefit
approved In the clinic for patients with chronic hepetitls C. However the sustained
response rate is low, and interferon treatment also induces severe &lde-sffects (i.e.
retinopathy, thyroiditis, acute pancreatitis, depression) that diminish the quality of life
of treated patients. Recently, interferon In combination with ribavirin has been
approved for patients non-responsive 1o IFN alone. However, the &ide effects
caused by IFN are not alleviated with this combination therapy. Pegylated forms of
interferons such as PEQ-Inron® and Pegasys® can appar'antly partially address
these deletarious side-effects but antiviral drugs still remain the avenue of choice for
oral treatment of HCV.

Therefore, a need exists for the development of effective antiviral agents for

. treatment of HCV infectlon that overcome the limitations of existing pharmaceutical

theraples.

HCYV is an enveloped positive strand RNA virus In the Flaviviridae family. The single
strand HCV RNA genomae is approximately 9500 nucleotides in length and has a
single open reading frame (ORF) encoding a singie large polyprotein of about 3000
amino aclds. In Infected cells, this polyprotein is cleaved at multiple sites by cellular
and viral proteases to produce the structural and non-structural (NS) proteins. In the
case of HCV, the generation of mature nonstructural proteins (NS2, NS3, NS4A,
NS4B, NS5A, and NS5B) Is effected by two viral proteases. The first one, as yet
poorly characterized, cleaves at the NS2-NS3 junction (henceforth referred to as
NS2/3 proteass); the second one Is a serine protease contained within the N-
terminal reglon of NS3 (NS3 protease) and mediates all the subsequent cleavages
downstream of NS3, both in cfs, at the NS3-NS4A cleavage site, and in trans, for the
remaining NS4A-NS4B, NS4B-NS5A, NS5A-NS5B aites. The NS4A protein
appears to serve multiple functions, acting as a cofactor for the NS3 protease and
posaibly assisting in the membrane localization of NS3 and other viral replicase
componerts. The complex formation of the NS3 protease with NS4A seems
necessary to the processing events, enhancing the proteolytic efficlency at all of the

-2.

P



WO 03064416 PCTICAONO00O1 /- 3

10

15

sltes. The NS3 protein also exhiblts nucieoside triphosphatase and RNA helicase
activities. NS5B Is a RNA-dependent RNA polymerase that Is involved in the
replication of HCV.

A general strategy for the development of antiviral agents is to Inactivate virally
encoded enzymes that are sasential for the replication of the virus.

The following Is a list of patent applications published In the last few years that
diaclose HCV NS3 protaase Inhibitor peptide analogs that are structurally different
from the compounds of the present Invention:

GB 2,337,262; JP10208151; JP 11126881; JP 11282840; JP 2001-103993;
US 6,150,838; US 6,187,805; WO 97/43310; WO 88/17678; WO 08/22496;
WO 88/46597: WO 98/46630; WO 89/38888; WO 99/50230; WO 96/84442;
WO 98/07733; WO 88/07734; WO 00/00543; WO 00/08558; WO 00/20400;
WO 00/58929; WO 00/31129; WO 01/02424; WO 01/07407; WO 01/16357;
WO 01/32691; WO 01/40262; WO 01/58829; WO 01/64678; WO 01/74768;
WO 01/77113; WO 01/81 325; WO 02/08187; WO 02/08108; WO 02/08244;
WO 02/08251; WO 02/08258; WO 02/18388; WO 02/600826 and WO 02/78234.

One advantage of the present Invention is that it provides tripeptide compounds that
are inhibltory to the NS3 protease, an enzyme essential for the replication of the
hepatitie C virus.

A turther advantage of one aspaect of the presant invention resides in the fact that
the compounds specifically Inhibit the NS3 protease and do not show significant
inhibitory activity against other serine proteases such as human leukocyte elastase
(HLE), porcine pancraatic elastase (PPE), or bovine pancreatic chymotrypsin, or
cystelne proteases such as human liver cathepsin B (Cat B). Furthermore, the
compounds are active In cell cuilure and have good pharmacokinetic profile in vivo.

A further advantage of the present invention Is that it provides compounds that are
orally bloavallable In mammals.



10

15

25

Case 13107PCT-2

SUMMARY OF THE INVENTION
Included In the scope of the invention Is a compound of formula (1):

wherein R* Is hydroxy or NHSO,R'A whereln R is (C,.4)alkyl, (Car)cycloalkyl or
{(C1.0)alkyl{Ca.7)cycloalkyl }, which are all optionally substituted from 1 to 3 imes
with halo, cyano, nitro, O-{C,.s)alkyl, amido, amino or phenyl, or R' is C, or Cyo aryl
which is optionally substituted from 1 to 3 times with halo, cyano, nitro, (C..s)alkyl,
O-(C,2)alkyl, amido, amino or phenyl; R? is t-butyl, -CH2-C(CHs)s, or -CH»-
cyclopentyl; R? Is t-butyl or cyclohaxyl and R* is cyclobutyl, cyclopentyl, or
cyclohexyl; or 8 pharmaceutically acceptable salt thereof.

Included within the scope of this invention is a pharmaceutical composition
comprising an anti-hepatitis C virally effective amount of a compound of formula |, or
a pharmacseutically acceptable salt thereof, in admixture with a pharmaceutically
acceptable carrier medium or auxiliary agent.

According to one embodiment, the pharmaceutical composition of this invention
further interferon (pegylated or not), or ribavirin, or one or more other anti-HCV
agents, or any combination of the above.

Another important aspect of the Invention involves a method of treating a hepatitis C
viral infection In a mammal by administering to the mammal an anti-hepatitis C
virally effective amount of a compound of formula |, a pharmaceutically acceptable
salt thereof, or a composition as described above, alone or In combination with one
ore more of: Interferon {pegylated or not), or ribavirin, or one or more other anti-HCV
agent, administered together or separately.

-4-
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Ancther imporiant aspect of the Invention involves a method of preventing a
hepatitis C viral Infection in a mammal by administering to the mammal an anti-
hepatitis C virally effective amount of a compound of formula |, a therapeutically
acceptable salt thereof, or a composition as described above, alone or In
combination with one ore more of: Interferon {pegylated or not), or ribavirin, or one
or more other anti-HCV agent, all of which administered together or separately.

Also within the scope of this Invention is the use of a compound of formula |, as
described hereln, for the manufacture of a medicament for the treatment or
prevention of hepatitis C viral Infection.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Definitions

As used herein, the following definitions apply unless otherwise noted:

With reference to the Instances where (R) or (S) Is used to designate the absolute
configuration of a substituent or asymmetric centre of a compound of formula |, the
designation is done In the context of the whole compound and not in the context of
the substituent or asymmetric centre alone.

The designation "P1, P2, and P3" as used herein refer to the position of the amino
acld residues starting from the C-terminus end of the peptide analogs and extending
towards the N-terminus (l.e. P1 refars to position 1 from the C-terminus, P2: second
position from the C-terminus, etc.) (see Barger A. & Schechter |., Transactions of
the Royal Soclety London serles B257, 249-284 (1970)).

As used herein the term *(1R, 28)vinyl-ACCA" refers to a compound of formula:

S 2
OH

O
namely, (1R, 2S) 1-amino-2-ethenyicyclopropylcarboxylic acid.

The term *(C,.)alkyl” as used herein, efther alone or In combination with another
-5
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substituent, means acyclic, stralght or branched chain alkyl substituents containing
from 1 to 6 carbon atoms and includes, for example, methyl, ethyl, propyl, butyl,
1-methylethyl, 1-methyipropyl, 2-methyipropyl, 1,1-dimethylethyl and hexyl.
Similarly, the term *(C,.s)alkyl” means acyclic, straight of branched chain alkyl
containing 1 to 8 carbon atoms, e.g. octyl.

The term “(Cs.7)cycloalkylas used hereln, either alone or In combination with
another substituent, means a cycloalkyl substituent contalning from 3 to 7 carbon
atoms and includes cyclopropyl, cycliobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

The term “{(C,.s)alkyl{C,.y)cycloalkyl}"as used herein means a cycloalkyl radical
containing from 3 to 7 carbon atoms directly linked to an alkylene radical containing
1 to 6 carbon atoms; for axampie, cyclopropylmethyl, cyclopentylethyl,
cyclohexyimethyl, cyclohexylethyl and cycloheptylpropyl. In the Instance where R*
is a {(Ci.s)alkyl{Csq)cycloalkyl}, this group Is attached to the SO, group via the (C,.
o)alkyl (i.e. the alkylene portion).

The term “Cq or C4o aryl” as used hereln, elther alone or in combination with another
radical, means elther an aromatic monocyclic group contalning 6 carbon atoms or
an aromatic bicyclic group containing 10 carbon atoms. For example, aryl includes

phenyl, 1-naphthyl or 2-naphthyi.

The term “O-{C.,)alkyl" as used herein, either alone or In combination with another
radical, means the radical -O-(C¢)alkyl wherein alkyl is as defined above containing
up to six carbon atomns, and includes methaxy, ethoxy, propoxy, 1-methylathoxy,
butoxy and 1,1-dimethylethoxy. The latter radical is known commonly as tert
butoxy.

The term “halo” as used herein means a halogen substituent selected from bromo,
chloro, fluoro or lodo.

The term "pharmaceutically acceptable salt” means a salt of a compound of formula
(1) which Is, within the scope of sound medical judgment, suitable for use in contact
with the tissues of humans and lowsr animals without undue toxicity, irritation,
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allergic response, and the like, commensurate with a reasonable benefit/risk ratio,
generally water or oll-soluble or dispersible, and effective for their intended use.
The tarm includes pharmaceutically-acceptable acid addition salts and
pharmaceutically-acceptable base addition salts. Lists of suitable salts are found in,
e.g., S.M. Birge et al., J. Pharm. Scl., 1977, 66, pp. 1-19, which is hereby
incorporated by reference In its entirety.

The term “phamaceutically-acceptable acid addition salt” means those salts which
retain the blological effectiveness and properties of the free bases and which are not
blologlcally or otherwise undesirable, formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, sulfamic acid, nitric acid,
phosphoric acid, and the like, and organic ackds such as acetic acld, trifiuoroacetic
acid, adipic acld, ascorbic acid, aspartic acld, benzenesulfonic acid, benzolc acid,
butyric acid, camphoric acid, camphorsutfonic acld, cinnamic acld, citric acid,
digluconic acld, ethanesulfonic acld, glutamic acki, glycolic acid, glycerophosphoric
acid, hemisulfic acld, hexanoic acid, formic acid, fumaric acid, 2-
hydroxyethanesulfonic acid (isethionic acid), lactic acld, hydroxymaleic acld, malic
acld, malonic acid, mandelic acid, mesitylenesulfonic acid, methanesulfonic acid,
naphthalenesulfonic acid, nicotinic acld, 2-naphthalenesulfonic acid, oxalic acld,
pamoic acld, pectinic acid, phenylacetic acld, 3-phenylpropionic acid, pivalic acld,
propionic acid, pyruvic acid, salicylic acld, stearic acid, succinic acid, sulfanilic acid,
tartaric acid, p-toluenesulfonic acid, undecanolc acid, and the like.

The term “pharmaceutically-acceptable base addition salt” means those salts which
retaln the biological effectivaness and properties of the free aclds and which are not
blologlcally or otherwise undesirable, formed with inorganic bases such as ammonia
or hydroxide, carbonats, or bicarbonate of ammonium or a metal cation such as
sodium, potassium, lithium, calcium, magnesium, iron, zinc, copper, manganese,
aluminum, and the llke. Particularly preferred are the ammonlum, potassium,
sodium, calcium, and magnesium salis. Salts derived from pharmaceutically-
acceptable organic nontoxic bases include salts of primary, secondary, and tertiary
amines, quaternary amine compounds, substituted amines including naturally
occurring substituted amines, cyclic amines and basic lon-exchange resins, such as
methylamine, dimethylamine, timethylamine, ethylamine, diethylamine,
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triethylamine, isopropylamine, tripropylamine, tributylamine, ethanolamine,
diethanolamine, 2-dimethylaminoethanol, 2-disthylaminoethanol, dicyclohexylamine,
lysine, arginine, histidine, caffeine, hydrabamine, choline, betaine, ethylenediamine,
glucosamine, methyiglucamine, theobromine, purines, piperazine, piperidine, N-
ethylpiperidine, tetramethylammonium compounds, tetraethylammonium
compounds, pyridine, N,N-dimethylaniline, N-methyipiperidine, N-methylmorpholine,
dicyclohexylamine, dibenzylamine, N,N-dibenzylphenethylamine, 1-ephenamine,
N,N'-dibenzylethylenediamine, polyamine resins, and the like. Particularly preferred
organic nontoxic bases are isopropylamine, diethylamine, ethanolamine,
trimethylamine, dicyclohexylamine, choline, and caffeine.

The term “antiviral agent” as used herein means an agent (compound or blological)
that Is effective to inhibit the formation and/or replication of a virus in a mammal.
This Includes agents that Interfere with either host or viral mechanisms necessary
for the formation and/or replication of a virus in @ mammal. Antiviral agents Include,
for example, ribavirin, amantadine, VX497 (merimepodib, Vertex Pharmaceuticals),
VX-498 (Vertex Pharmaceuticals), Levovirin, Viramidine, Ceplene (maxamine), XTL-
001 and XTL-002 (XTL Blopharmaceuticals).

The term "other ant-HCV agent" as used herein means those agents that are
effective for diminishing or preventing the progression of hepatitis C related
symptoms of disease. Such agents can be selected from: antiviral agents,
immunomodulatory agents, inhibitors of HCV NS3 protease, inhibitors of HCV
polymerase or inhibitors of ancther target In the HCV life cycle.

The term “immunomodulatory agent® as used herein means those agents
{compounds or blologicals) that are effective to enhance or potentiate the immune
system response in a mammal. Immunomodulatory agents include, for example,
class | Interferons (such as a-, B-, 5- and omega interferons, tau-interferons,
consensus Interferons and aslalo-interferons), class Il Interferons (such as y-
interferons) and pegylated Interferons.

The term “Inhibitor of HCV NS3 protease® as used herein means an agent
(compound or blological) that Is effective to inhibit the function of HCV NS3 protease
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Iin a mammal. Inhibitors of HCV NS3 protease include, for axample, those
compounds described In WO 99/07733, WO 99/07734, WO 00/09558, WO
00/09543, WO 00/59929 or WO 02/060926, the Boshringer Ingelhelm clinical
candidate identified as BILN 2061and the Vertex/Eli Lilly pre-development candidate
Identified as VX-9850 or LY-570310. Particularly, compounds # 2, 3, 5, 6, 8, 10, 11,
18, 19, 29, 30, 31, 32, 33, 37, 38, 55, 69, 71, 91, 103, 104, 105, 112, 113, 114, 115,
116, 120, 122, 123, 124, 125, 126 and 127 disclosed In the table of pages 224-226
In WO 02/0680928, can be used in comblination with the compounds of the present
Invention .

The term "inhibltor of HCV polymerase” as used herein means an agent (compound
or biological) that is effective to inhibit the function of an HCV polymerase in a
mammal. This includes, for example, inhibitors of HCV NS5B polymerase. (nhibitors
of HCV polymerase inciude non-nucleosides, for axample, those compounds
described In:

- US Application No. 10/198,880, which cormesponds to PCT/CA02/01127,
both filed 18 July 2002 (Boehringer Ingelheim),

- US Application No. 10/168,384, which corresponds to PCT/CA02/01128,
both flled 18 July 2002 (Boshringer Ingelheim),

- US Application No. 10/198,259, which corresponds to PCT/CA02/01129,
both filed 18 July 2002 {(Boehringer Ingelhelm),

- WO 02/100846 A1 and WO 02/100851 A2 (both Shire),

- WO 01/85172 A1 and WO 02/088424 A1 (both GSK),

- WO 00/06529 and WO 02/06248 A1 (both Merck),

- WO 01/47883 and WO 03/000254 (both Japan Tobacco) and

- EP 1 256 628 A2 (Agouron).

Furthermore other inhibitors of HCV polymerase also include nucleoside analogs,
for axample, those compounds describad in:

- WO 01/90121 A2 (Idenix),

- WO 02/068903 A2 (Blocryst Pharmaceuticals Inc.), and

- WO 02/057287 A2 and WO 02/057425 A2 (both Merck/Isis).

Specific examples of inhibitors of an HCV polymerase, include JTK-002, JTK-003
and JTK-108 (Japan Tobacco).

A7
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The term "inhibitor of ancther target In the HCV life cycle® as used herein means an
agent (compound or biological) that is effective to Inhibit the formation and/or
replication of HCV In a mammal other than by inhibiting the function of the HCV NS3
protease. This includes agents that interfere with either host or HCV Vral
mechanisms necessary for the formation and/or replication of HCV in a mammal.
Inhibitors of another target In the HCV Iife cycle include, for example, agents that
inhibit a target selected from a helicase, an HCV NS2/3 protease and an internal
ribosomeal entry site (IRES). A specific example of inhibitors of another target in
the HCV lIife cycle include ISIS-14803 (ISIS Pharmaceuticals).

The term "HIV inhibitor” as used herein means an agents (compound or biological)
that is effective to Inhiblt the formation and/or replication of HIV in a mammal. This
includes agents that interfere with either host or viral mechanisms necessary for the
formation and/or replication of HIV in a mammal. HIV inhibitors include, for
example, nucleoslidic inhibitors, non-nucleosidic Inhibitors, protease inhibitors, fusion
inhibitors and Integrase inhibitors.

The term “HAV Inhibltor” as used herein means an agent (compound or blologlcal)
that is effective to inhibit the formation and/or replication of HAV in a mammal. This
includes agents that interfere with either host or viral mechanisms necessary for the
formation and/or replication of HAV in a mammal. HAV inhibitors Include Hepatitis A
vaccines, for example, Havrix® (GlaxoSmithKline), VAQTA® (Merck) and Avaxim®
(Aventis Pasteur).

The term “HBV inhibitor” as used hereln means an agent (compound or biological)
that Is effective to inhibit the formation and/or replication of HBV In a mammal. This
includes agents that interfere with elther host or viral mechanisms necessary for the
formation and/or replication of HBV in a mammal. HBV Inhibltors include, for
example, agents that inhibit HBV viral DNA polymerase or HBV vaccines. Specific
examples of HBV inhibitors Include Lamivudine (Epivir-HBV®), Adefovir Dipivoxil,
Entecavir, FTC (Covirecil®), DAPD {DXG), L-FMAU (Clevudine®), AM385 (Amrad),
Ldt (Telbivudine), monovaHL dC (Vattorcitabine), ACH-126,443 (L-Fd4C) (Achillion),
MCCA478 (Ell Lilly), Racivir (RCV), Fluoro-L and D nucleosides, Robustaflavone, ICN
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2001-3 (ICN), Bam 205 (Novelos), XTL-001 (XTL), Imino-Sugars (Nonyl-DNJ)
(Synergy), HepBzyme; and immunomodulator products such as: interferon alpha
2b, HE2000 (Hollis-Eden), Theradigm (Epimmune), EHT899 (Enzo Blochem),
Thymosin alpha-1 (Zadaxin®), HBV DNA vaccine (PowderJect), HBV DNA vaccine
(Jefferon Center), HBV antigan (OraGen), BayHep B® (Bayer), Nabi-HB® (Nabi) and
Anti-hepatitis B (Cangene); and HBV vaccine products such as the following:
Engerix B, Recombivax HB, GenHevac B, Hepacara, Bio-Hep B, TwinRix, Comvax,
Hexavac.

The term “class | interferon® as used herein means an Interferon selected from a
group of interferons that all bind to receptor type I. This includes both naturally and
synthetically produced class | Interferons. Examples of class | interferons include o-
, B-, omega Interferons, tau-interferons, consensus interferons, aslalo-interferons.

The term “class |l Interferon” as used herein means an interferon selected from a
group of interferons that all bind to receptor type Il. Examples of class || Interferons
Include y-interferons.

Specific preferred examples of some of these agents are listed below:

= antiviral agents: ribavirin and amantadine;

* |mmunomodulatory agents: class | interferons, class Il interferons and pegylated
interferons;

» jnhibitor of another target in the HCV life cycle that inhibits a target selected
from: NS3 helicase, HCV NS2/3 protease or intemal ribosome entry site (IRES);

= HIV inhibitors: nucleosidic Inhlbitors, non-nucleosidic Inhibitors, protease
inhibltors, fuslon inhibitors and integrase Inhibitors; or

= HBYV inhibitors: agents that Inhibit HBV viral DNA polymerase or Is an HBV
vaccine.

As discussed above, combination therapy is contemplated wherein a compound of
formula (1), or a pharmaceutically acceptable salt thereof, is co-administered with at
least one additional agent selected from: an antiviral agent, an immunomodulatory
agent, another inhibitor of HCV NS3 protease, an inhibitor of HCV polymerase, an
inhibitor of ancther target in the HCV life cycle, an HIV Inhibitor, an HAV Inhibitor

-11-
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and an HBV Inhibitor. Examples of such agents are provided in the Definitions
section above. These additional agents may be combined with the compounds of
this invention to create a single phammaceutical dosage form. Altematively these
additional agents may be separatsly administered to the patient as part of a muitiple
dosage form, for example, using a kit. Such additional agents may be administered
to the patlent prior to, concurrently with, or following the administration of wherein a
compound of formula (1), or a pharmaceutically acceptable salt thereof.

As used herein, the term “treatment” means the administration of a compound or
composition according to the present invention to alleviate or eliminate symptoms of
the hepatitis C disease and/or to reduce viral load in a patient.

As used hereln, the term “prevention” means the administration of a compound or
composition according to the present invention post-exposure of the individual to the
virus but before the appearance of symptoms of the disease, and/or prior to the
detection of the virus In the blood.

Preferred embodiments

Preferred are compounds of formula 1 as defined above wherein R* Is hydroxy,
NHSO,Me, NHSO,-cyclopropyl, or NHSO,Ph. More preferably, R is NHSO.Me or
hydroxy. Most prefarably, R* Is hydroxy,

Preferred are compounds of formula 1 as defined above whereln R? Is +-butyl or
CHz-C(CHj);. More preferably, R, is CHz-C(CHs)s.

Preferably R? is t-butyl.

Preferably, compounds of formula 1 as defined above wherein R* Is cyclopentyl or
cyclohexyl. More preferably R* is cyclopentyl.

More preferably, a compound of formula 1 as defined above wherein R' is hydroxy,
R? is CHz-C(CHs)s, R? is t-butyl and R* Is cyclopentyl.

More preferably, a compound of formula 1 wherein R' is hydroxy, R? and R® each Is
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t-butyl and R* is cyclopentyl.

More preferably, a compound of formula 1 wherein R Is hydroxy, R? is CHz-
C(CH,), R? is cyclohexyl and R* is cyclopentyl.

More preferably, a compound of formula 1 wherein R’ is hydroxy, R? is CHz-
C(CHs)s, and R* and R* each Is cycichexyl.

More preferably, a compound of formula 1 whereln R' is hydroxy, R' is
cyclopentyimethyi, R? Is t-butyl, and R* is cyciobutyl.

More prefarably, a compound of formuia 1 wherein R' Is hydroxy, R Is CH,-
C(CHs)s, R? is t-butyl and R* Is cyclobutyl.

More preferably, a compound of formula 1 wherein R' Is NHSO;Me, R* is CHy-
C(CHs)s R? is t-butyl and R* is cyclopentyl.

More preferably, a compound of formula 1 wherein R" is NHSO,Ph, R? is CHx-
C(CH,), R? is t-butyl and R* is cyclopentyl.

According to an alternate embodiment, the pharmaceutical composition of this

invention may additionally comprise another ant-HCV agent. Examples of anti-HCV

agents include, a- (alpha), B- (beta), 5- (de'ta), y- (pgamma), tau- or w- (omega)
interferon, ribavirin and amantadine.

According to another aliemate embodiment, the pharmaceutical composition of this

invention may additionally comprise another inhibltor of HCV NS3 protease.

According to another altemate embodiment, the pharmaceutical composition of this

Invention may additionally comprise an Inhibitor of HCV polymerase.

According to yet ancther alternate embodiment, the phammaceutical composition of
this invention may additionally comprise an Inhibitor of other targets in the HCV life

cycle, including but not limited to, helicase, NS2/3 protease or iInternal ribosome

-13-
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entry site (IRES).

The pharmaceutical composition of this invention may be administered orally,
parenterally or via an implanted reservoir. Oral administration or administration by
Injection Is preferred. The phammaceutical composition of this invention may contain
any conventional non-toxic pharmaceutically-acceptable carrlers, adjuvants or
vehicles. In some cases, the pH of the formulation may be adjusted with
pharmaceutically acceptable acids, bases or buffers to enhance the stability of the
formulated compound or Its delivery form. The term parenteral as used herein
includes subcutaneous, intracutaneous, Intravenous, intramuscular, Intra-articular,
intrasynovial, intrasternal, intrathecal, and intralesional Injection or infusion
tachniques.

The pharmaceutical ooniposltlon may be In the form of a sterile injectable
preparation, for example, as a sterile injectable aqueous or oleaginous suspension.
This suspension may be formulated according to techniques known in the art using
suitable dispersing or wetting agents (such as, for axample Tween 80) and
suspending agents.

The phamaceutical composition of this invention may be orally administered in any
orally acceptable dosage form including, but not limited to, capsules, tablets, and
aqueous suspensions and solutions. In the case of tablets for oral use, camiers
which are commonly used Include lactose and com starch. Lubricating agents, such
as magnesium stearate, are also typically added. For oral administretion ina
capsule form, useful diluents Include lactose and dried corn starch. When aqueous
suspensions are edministered orally, the active ingredient is combined with
emulsifying and suspending agents. If desired, certaln sweetening and/or flavoring
and/or coloring agents may be added.

Other suitable vehicles or carriers for the above noted formulations and

compositions can be found In standard pharmaceutical texts, e.g. in "Remington’s
Pharmaceutical Sciences®, The Science and Practice of Pharmacy, 19" Ed. Mack
Publighing Company, Easton, Penn., (1995). '

-14 -
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Dosage levels of between about 0.01 and about 100mg/kg body weight per day,
preferably between about 0.1 and about 50mg/kg body welght per day of the
protease Inhibltor compound deacribed herein are useful in a monotherapy for the
prevention and treatment of HCV madiated disease. Typically, the pharmaceutical
composition of this invention will be administered from about 1 to about 5 imes per
day or elternatively, as a continuous infusion. Such administration can be used as a
chronic or acute therapy. The amount of active Ingredient that may be combined
with the carrier materials to produce a single dosage form will vary depending upon
the host treated and the particular mode of administration. A typical preparation will
contain from about 5% to about 85% active compound {wAv). Preferably, such
preparations contain from about 20% to about 80% active compound.

As the skilled artisan will appreciate, lower or higher doses than those reclited above
may be required. Specific dosage and treatment regimens for any particular patient
will depend upon a variety of factors, including the activity of the specific compound
employed, the age, body weight, general health status, sex, diet, ime of
administration, rate of excretion, drug combination, the severity and course of the
infection, the patlent's disposition to the infection and the judgment of the treating
physiclan. Generally, treatment Is Initiated with small dosages substantially less
than the optimum dose of the peptide. Thereafter, the dosage Is increased by small
increments untll the optimum effect under the clrcumstances is reached.” In general,
the compound is most desirably administered at a concentration level that will
generally afford antivirally effective results without causing any hammful or
deleterious side effects.

When the composition of this invention comprise a combination of a compound of
formula | and one or more additional therapeutic or prophylactic agent, both the
compound and the additional agent should be present at dosage levels of between
about 10 to 100%, and more preferably between about 10 and 80% of the dosage
normally administered in a monotherapy regimen.

When these compounds or their pharmaceutically acceptable salts are formulated
together with a pharmaceutically acceptable carrier, the resulting composition may
be administered /n vivo to mammals, such as man, to inhibit HCV NS3 protease or

-15-
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to treat or prevent HCV virus infection. Such treatment may also be achieved using
a compound of this Invention in combination with agents which include, but are not
limited to: a-, p-, 5-, -, tau- or yInterferon, ribavirin, amantadine; other inhibitors of
HCV NS3 protease; inhibitors of HCV polymerase, Inhibitors of other targets in the
HCYV Iife cycle, which inciude but not limited to, helicase, NS2/3 protease, or internal
ribosome entry site (IRES); or combinations therecf. The additional agents may be
combined with compounds of this invention to create a single dosage form.
Altermnatively these additional agents may be separately administered to a mammal
as part of a multiple dosage form.

Accordingly, another embodiment of this invention provides a method of inhibiting
HCV NS3 protease activity In a mammal by administering a compound of the
formula I

In a preferred embodiment, this method is useful in decreasing the NS3 protease
activity of the hepatitis C virus Infecting a mammal.

If the pharmeceutical composition comprises only a compound of this invention as
the active component, such method may additionally comprise the step of
administering to said mammal an agent selected from an immunomodulatory agent,
an antiviral agent, a HCV NS3 protease Inhibitor, an inhibitor of HCV polymerase or
an Inhibltor of other targets In the HCV life cycle such as helicase, NS2/3 protease
or IRES. Such edditional agent may be administared to the mammal prior to,
concurrently with, or following the administration of the composition of this invention.

A compound of formula 1 set forth herein may also be used as a laboratory reagent.
A compound of this Invention may also be used to treat or prevent viral
contamination of materials and therefore reduce the risk of viral Infection of
laboratory or medical personnel or patients who come in contact with such materials
(e.g. blood, tissue, surgical Instruments and garments, laboratory instruments and
garments, and blood collection apparatuses and materials).

A compound of formula 1 set forth herein may also be used as a research reagent.
A compound of formula 1 may also be used as positive control to valldate surrogate
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cell-based assays or /n vitro or in vivo viral replication assays.

Further details of the invention are illustrated in the following examples which are
undarstood to be non-limiting with respect to the appended claims.

EXAMPLES
Temperatures ara given In degrees Celsius. Solution percentages express a weight
to volume relationship, and solution ratios express a volume to volume relationship,
unless stated otherwise. Nuclear magnetic resonance (NMR) spectra were
recorded on a Bruker 400 MHz spectrometer; the chemical shifts (3) are reported In
parts per million. Flash chromatography was camied out on sllica gel (SiO,)
according to Still's fiash chromatography technique (W.C. Still et al., J. Org. Chem.,
(1978), 43, 2923).

Abbreviations used in the exampies Include: DBU: 1,8-dlazabicyclo[5.4.0]undec-7-
ene; DCM: dichloromethane; DIEA: dilsopropyiethylamine; DIPEA:
diisopropylethylamine; DMF: N, N-dimethylformamide; DMAP: 4-
(dimethylamino)pyridine; EtOAc: ethyl acetate; HATU: [O-7-azabenzotriazol-1-yl)}-
1,1,3,3-etramethyluronium hexafluorophosphate]; HPLC: high performance liquid
chromatography; MS: mass spectrometry (MALDI-TOF: Matrix Assisted Laser
Disorption lonization-Time of Flight, FAB: Fast Atom Bombardment); Me: methyl;
MeOH: methanol; Ph: phenyl; R.T.: room temperature (18 o 22°); tert-buty! or t-
butyl: 1,1-dimethylethyl; Tbg: fert-butyl glycine: tertdeucine; TFA: trifluoroacetic
acid; and THF: tetrahydrofuran.

Synthesis of compounds of formula (1)

In general, the compounds of formula 1, and intermediates therefore, are prepared
by known methods using reaction conditions which are known to be suitable for the
reactants. Several such methods are disclosed in WO 00/09543, WO 00/09558 and
US Pat. No. 6,323,180, incorporated herein by reference.
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Preparation of Thloureg
Preparation of Thi

JU<—- WA I

(21)
Thiourea (5.0 gm, 66mmol) was dissolved in toluene (50mL) and tert-butylacetyl
chloride {8.88 gm, 66mmol) was added. The mixture was heated at reflux for 14h to
give a yellow solution. The mixture was concentrated to dryness, and the residue
partitioned betwean EtOAc and sat. NaHCO, The yeliow organic phase was dried
over MgSO,, fillered and concentrated to give a yellow solid. The solid was
dissolved Into a minimum amount of EtOAc and triturated with hexane to give 2a as
a white solid (8.52 g; 75%). M.S. (electrospray): 173 (M-H)- 175 (M+H)+. Reverse
Phase HPLC Homogeneity (0.08 % TFA ; CHJCN : Hz0) : 89 %.

Preparation of Thiourea 2b

H NH, H N
YO-" 7 —"Yr0

Using the procedure described above and using commerclally available cyciopentyl
acetyl chloride instead of ferf-butylacetyl chloride ylelded thiourea 2b.

Synthesis of Intearmediates 3
Preparation of carbamate 3a

ALR Ko — QAT

(33)

Tetrahydrofuran (350mL) was added to a flask containing carbonic acld cyciopentyl
ester 2,5-dioxo-pyrrolldin-1-yl ester (9.00g; 38.6mmol) and fert-leucine (6.24g;
47.5mmol) resulting in a suspension. Distllled water (100mL) was added with
vigorous stiming. A small amount of solid remained undissolved. Triethylamine
(16.6mL; 119mmol) was then added resulting in a homogenous solution which was
stimed at R.T.. After 2.5h, the THF was evaporated and the aqueous residue diluted

-18-
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with water (100mL) and the reaction rendered basic by the addition of 1 N NaOH
(25mL - final pH >10). The solution was washed with EtOAc (2 x 200mL) and the
aqueous phase then acidified with 1 N HC! (ca. 70mL - final pH <2). The turbld
solution was extractad with EtOAc (200 + 150mL). The extract was dried (MgSO,)
and evaporated to give compound 3a as a white solld {8.68 g).

Preparation of carbamates 3b, 3¢, and 3d

UslIng the procedure described above and using appropriate combinations of tert-
buty! glycine, or cyclohexyl glycine and carbonic acid cyclobutyl, cyciopentyl, or
cyclohexyl ester 2,5-dloxo-pymrolidin-1-yi ester, the following carbamates were
prepared:

D\OJL?;JOH Qo,mg[m AL

Pra ratl 5
Preparation of intermediate Sa:

:or:%% H,.J; | :‘if“‘*

(4)
a-Bromoketone 4 (3.681g ; 5.71mmol) was combined with thiourea 2a (1.09g ;
6.28mmol) in isopropanol (140mL) and the yellow solution was placed into a pra-
heated oil bath of 70°C for 1.5h. The solution was cooled to R.T. and evaporated to
dryness. The residue was dissolved in EtOAc. The EtOAcG solution was washed
with saturated NaHCO; (2x), water (2x) and brine.(1x), dried (MgSO,), and
evaporated to give the product as an orange-brown foam. Flash column
chromatography in 7:3 hexane : EtOAc removed the less polar impurities and 6:4
hexane : EtOAc provided pure product as a light yellow solld (3.05g ; 76%).
M.S.(electrospray) : 708.3 (M-H)- 708.4 (M+H)+ . Reverse Phase HPLC

-19 -



Casa 1¥/107PCT-2

Homogeneity (0.06 % TFA; CHsCN : H;0) : 99 %.

Preparation of intermediate Sb:
Using the procedure described above and using thiourea 2b instead of thiourea 2a,

5 the corresponding intermediate 5b is obtained:

A IO
o (2»)
¥ ﬁ?“' Y
()
Pre| i intermedia

Using the procedure describad above and using commerclally available thlourea
10 Instead of thiourea 2a, the corresponding Intermediate 5S¢ Is obtained:

MeO Br MeO Hy
H.Nj‘NH.
ﬁlo OMe - ne Oble
pee RS TILSE
@ (5)
EXAMPLE 1
is of nd 100

~ H’k Okt “‘(ﬁ'ﬁh

1: P of intermediate 8a
Boc-Dipeptide 5a (3.05g ; 4.31mmol) was dissolved in 4N HCl/dioxane (22mL).
After stirming at R.T. for 30 min,, the HCI salt precipltated. MeOH (2mL) was added
to dissoive the precipitate. After 2h, the reaction mixture was evaporatsd to
-20-
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dryness. The resulting HCI salt was disscived in DCM (22mL) and DIEA (3.0mL ;
17.24mmol); carbamate 3a (1.15g ; 4.47mmol) and HATU (1.72g ; 4.516mmol)
were added. The solution was stimed at R.T. for 6h. The mixture was then diluted
with EtOAc and the solution washed with saturated NaHCO, (2x), water (2x) and
brine (1x), dried (MgSO4), filtered and evaporated to obtain compound 8a as a
yeliow solid. Flash column chromatography eluting first with hexane : EtOAc 7:3
and then 6:4 afforded pure Me-aster 8a as a white foam (3.25g ; 90%). M.S.
(electrospray) :831.4 (M-H)- 833.4 (M+H}+ 855.4 (M+Na)+ . Reverse Phase
HPLC Homogeneity (0.06 % TFA ; CH,CN : Hz0) : 98 %.

Step 2: Hydrolysls of Ester

ueo :»—}_)r_ ueo ,}—o
Qoir;):[: P L1 aoig:(: P

Compound 100
Methyl ester 8a (3.24mg; 3.89mmol) was dissolved In THF (40mL) and MeOH
(20mL), and an aqueous solution of LIOH (1.63mg ; 38.9mmol in 25mL) was added.
The yellow reaction mixiure was stimed for 5.5h and then concentrated to provide an
off-white suspension. The suspension was dissolved in EtOA¢ and brine, prepared
with deionized water. The pH of the resulting solution was adjusted to 6 by the
addition of 1N HCI. The layers were separated and the aqueous layer further
extracted with EtOAC (2x) . The combined EtOAC extracts were washed with
delonized water (2x), deionized water prepared brine (1x), dried (MgSO,), filtared
and evaporated to obtain compound 100 as a pale ysllow-white solid (3.02g; 95%
yieid).

Conversion to Na Salt
The neutral compound 100 (1.22g; 1.49mmol) was dissolved in MeOH (30mL) and 1

equivalent 0.01N NaOH (14.85mL) was added — no product precipitation. The clear
yellow solution was concentrated, diluted with delonlzed water, frozen and
Iyophilized to obtain the product (Na salt ) as a yellow—white amorphous solld
(1.24g; 99 % yield )

2\
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Na Salt: MW :840.98 C,HuaNgO:SNa

M.S.(electrospray) : 817.3 (M-H)- 819.4 (M+H)}+ B841.4 (M+Na)+ . Reverse Phase
HPLC Homogeneity {0.068 % TFA ; CH,CN : H;0) : 98 %.

'H NMR (400 MHz,DMSO-d,): ca, 6:1 mixture of rotamers ; § 8.11-7.65 (m, 4H),
7.33 (bs, 1H), 7.18-8.97 (m, 2H), 6.36-8.08 (m, 1H), 5.55-5.33 (m, 1H), 498(d, J
= 18.0 Hz, 1H), 4.85 (bs, 1H), 4.80 (d, J = 10.4 Hz, 1H), 4.504.41 (m, 1H), 4.22-
4,02 (m, 2H), 3.92 (8, 3H), 2.72-2.45 (m, 1H), 2.50 ( under DMSO, s, 2H), 2.40-
2.26 (m, 1H), 1.88-1.43 (m, 8H), 1.37-1.30 (m, 1H), 1.30-1.12 (m, 1H), 1.03 & 0.80
(2xs, 9H), 0.98 & 0.94 (2x s, 9H).

EXAMPLE 2
Synthesis of Compound

. oo
MUP&" .u?fr
CLOLMHY;;i O\,iﬁ%s?.

(o8)
By following the same procedura as described In the first step of example 1, and
using Boc-dipeptide Sc Instead of 5a, compound 6b was obtained.

Compound 8b (70mg, 0.085mmol) was dissolved In 2mL of DCM and successively
treated with DIEA (0.045mL., 0.26mmol) and plvaloyl chloride (0.015mL, 0.12mmol).
After stirming for 1h at 40° an additional pivaloy! chloride {0.015mL, 0.12mmol) was
added and stirring was continued for an additional 2h. After the solution was
concentrated, the residue was dissolved in EtOAc. The solution was washed with a
saturated solution of NaHCO, and brine, dried (MgSO,) and concentrated to afford
82mg of crude compound 6¢ which was used without purification.

Methyl ester derivative 8¢ was hydrolyzed as in step 2 of example 1 and purified by
preparative HPLC using a YMC Combi-Prep. ODS-AQ column, 50 x 20mm. ID, S -
Smicron, 120 A, and a linear gradient program from 2 to 100% AcCN /water (0.06%
TFA). )

Fractions were analyzed by analytical HPLC, and the pure fractions were combined,
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concentrated, frozen and lyophilized to yield compound 101 as the trifluoroacetate

Y
O\oipxgi 7

Compound 101
'H NMR (400 MHz,DMSO-de): ca, 85:15 mixture of rotamers, malor isomer

description; 5 8.56 (s, 1H), 8.40-8.22 (m, 1H), 8.17 (d, J = 8.9 Hz, 1H), 7.67 (bs, 1H),
7.52 (bs, 1H), 7.24-7.15 (m, 1H), 7.03 (d, J = 8.3 Hz, 1H), 5.78-5.67 (m, 1H), 5.61-
5.53 (m, 1H), 5.19 (dd, J = 17.2, 1.6 Hz, 1H), 5.09-5.03 {m, 1H), 4.63-4.55 (m, 1H),
4.49-4.39 (m, 2H), 4.11-3.92 (m, 2H), 3.85 (s, 3H), 2.62-2.53 (m, 1H), 2.33-2.25 (m,
1H), 2.06-1.98 (m, 1H), 1.72-1.25 (m, 10H), 1.30 (s, 9H), 0.97 (s, 9H).

M.S (electrospray) : 803.3 (M-H)- 805.3 (M+H)+ . Reverse Phase HPLC
Homogenelty (0.08 % TFA; CH,CN : H;0) : 97 %

EXAMPLE 3

Preparation of compound 102

By following the procedure described in example 1 and using carbamate 3d instead
of 3a and using preparative HPLC to purify the final compound as described in
exampile 2, compound 102 was obtained as the trifluoroacetate sait:

2
okui%%?

'H NMR (400 MHZ,DMSO-d,): ca, 90:10 mixture of rotamers, major isomer

description; 512.37 (s, 1H), 8.54 (s, 1H), 8.40-8.06 (m, 2H), 7.67-7.40 (m, 2H), 7.26

(d, J = 8.0 Hz, 1H), 7.26-7.13 (m, 1H), 5.77-5.85 (m, 1H), 5.62-5.48 (m, 1H), 5.23-

5.16 (m, 1H), 5.10-5.03 (m, 1H), 4.57-4.37 (m, 3H), 4.03-3.88 (m, 2H), 3.94 (s, 3H),

2.64-2.54 (m, 1H), 2.41 (8, 2H), 2.37-2.22 (m, 1H), 2.04-1.95 (m, 1H), 1.78-1.21 (m,
-23-
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16H), 1.17-0.85 (m, 5H), 1.04 (s, 9H).
M.S.{electrospray) : 843.5 (M-H)- 845.4 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.06 % TFA; CH,CN : H;0) : 99 %

N

Qg%@

By following the procedure described in example 1 but using carbamate 3c instead
of 3a and using preparative HPLC to purify the final compound as described in
axample 2, compound 103 was obtained as the triflucroacetate salt:

'H NMR (400 MHz,DMSO-ds): ca, 85:15 mixture of rotamers, major |somer
description; §12.35 (s, 1H), 8.52 (m, 1H), 8.43-8.06 (m, 2H), 7.67-7.41 (m, 2H), 7.26
(d, J =7.8 Hz, 1H), 7.24-7.11 (m, 1H), 5.77-5.65 (m, 1H), 5.62-5.48 (m, 1H), 5.23-
5.15 (m, 1H), 5.10-5.03 (m, 1H), 4.52-4.38 (m, 2H), 4.154.05 (m, 1H), 4.03-3.88 (m,
2H), 3.94 (s, 3H), 2.63-2.52 (m, 1H), 2.41 (s, 2H), 2.35-2.23 (m, 1H), 2.05-1.98 (m,
1H), 1.81-1.41 (m, 11H), 1.38-0.86 (m, 12H), 1.04 (s, 9H).

M.S.(electrospray) : 857.5 (M-H)- 859.4 (M+H)+ . Reverse Phase HPLC
EXAMPLE 5

Homogenelty (0.06 % TFA; CHsCN : H0) : 89 %
Preparation of compound 104

~o iy
ke

By following the procedure described In example 1 but using carbamate 3b instead

EXAMPLE 4
Pre ion of compound 103

-24-



10

15

Case 17/107PCT-2

of 3a and Boc-dipeptide b instead of Sa and using preparative HPLC to purify the
final compound as described in example 2, compound 104 was obtained as the
triflucroacetats salt

'H NMR (400 MHz,DMSQ-d,): ca, 3:1 mixture of rotamers ; 58.02 (s, 1H), 7.90 (s,
1H),7.84 (d,J=7.0Hz, 1H),7.70 (s, 1H) ,7.33(d, J=22 Hz, 1H), 7.14 (dd, J =
25,8.2Hz, 1H), 7.09 (dd, J = 2.2, 9.2 Hz, 1H), 6.29-6.08 (m, 1H), 5.54-5.32 (m,
1H), 4.99 (d, J = 15.0Hz, 1H), 4.80 (d, J = 10.0 Hz, 1H), 4.76-4.84 (m, 1H), 4.46
{(dd, J =6.7, 13.9 Hz, 1H), 4.19-4.08 (m, 3H), 3.92 (s, 3H), 2.70-2.61 (m, 2H),
2.37-2.09 (m, 4H), 2.03-1.82 (m, 1H), 1.85 (bs, 2H), 1.77-1.44 (m, 8H), 1.35-1.29
(m, 1H), 1.29-1.15 (m, 4H), 0.8 & 0.90 (2x s, SH).

M.S (electrospray) : 815.3 (M-H)- 817.3 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.08 % TFA; CHyCN : H0) : 98 %.

EXAMPLE 6
Preparation of compound 105

peeala
D\OJL;%:?‘; o

Compound 105
By following the procedure described in example 1 but using carbamate 3b Instead
of 3a and using preparative HPLC to purify the final compound as described In
example 2, compound 105 was obtalned as the trifluoroacetate salt:
'H NMR (400 MHz, DMSO-de): ca, 7:1 mixture of rotamers ; 58.58 (s, 1H), 8.19 (d,
J =8.0Hz, 1H}, 7.76-7.50 (m, 2H), 7.35-7.20 (m, 1H), 7.18 (d, J = 8.0 Hz, 1H),
5.78-5.67 (m, 1H), 5.65-6.50 (m, 1H), 5.18(d, J =17.0 Hz, 1H), 5.07 (d, J =10.2
Hz, 1H), 4.51-4.42 (m, 2H), 4.42-4.31 (m, 1H), 4.02(d, J = 7.4 Hz, 1H), 4.02-3.03
(m. 1H), 3.97 (s, 3H), 2.63-2.52 (m, 1H), 2.42 (s, 2H), 2.35-2.25 (m, 1H), 2.07-1.85
(m, 3H), 1.80-1.76 (m, 1H), 1.70-1.41 (m, 3H), 1.30-1.23 (m, 1H), 1.04 (s, 9H), 0.96
& 0.87 (2xs, OH),
M.S.(electrospray) : 803.4 (M-H)- 805.4 (M+H)+ . Reverse Phase HPLC

«25-
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Homogenelty (0.08 % TFA; CHyCN : H50) : 98 %.

T@% oy

Compound 108
Compound 100 of axample 1 {29.8mg, 0.036mmol) was combinad with HATU (1.2
equlv., 19.7mg, 0.052mmol) and dissotved in anhydrous DMF {(4mL). The solution
was stimed at R.T. and DIPEA (5 equiv., 31.4pL, 0.18mmol) was added dropwise
over ca. 1 min.. The mixture was stimed for 20min. at R.T. and analyzed by
analytical HPLC for the formation of the activated ester. A solution of
methanesulfonamide (5.8equiv., 19.7mg, 0.207mmol), DMAP (5.4equlv., 23.5mg,
0.193mmol) and DBU (4.8equiv., 25.8uL, 0.172mmol) was added in DMF (1mL).
The reaction mixture was stimed 16h at R.T. before being concentrated in vacuo.
The residue was reconstituted in DMSO and purified by preparative HPLC.
Lyophllization gave the final product (23mg, 71.3%) as an off-white amorphous
solid.
'H-NMR (400MHz, DMSO-06), 512.35 (s, 1H), 10.53 (s, 1H), 8.87 (8, 1H), 8.40-8.20
(m, 1H), 8.17 (d, J = 8.8 Hz, 1H), 7.61 (bs, 1H), 7.51 (bs, 1H), 5.67-5.55 (m, 2H),
5.23-5.18 (m, 1H), 5.10 (d, J = 12 Hz, 1H), 4.68-4.57 (m, 1H), 4.50 (bd, J = 12 Hz,
1H), 4.46-4.37 (m, 1H), 4.07 (d, J = 8.0 Hz, 1H), 3.85 (s, 3H), 3.17 (s, 3H), 2.78-2.58
(m, 1H), 2.42 (s, 2H), 2.28-2.19 (m, 1H), 2.19-2.09 {(m, 1H), 1.71 (dd, /=7.8,7.6
Hz, 1H), 1.67-1.55 (m, 4H), 1.55-1.37 {(m, 4H), 1.04 (s, 9H), 0.98 (s, 9H), 0.97-0.87
{m, 2H).
MS (electrospray): 896.5 (M + H)+, and 894.5 (M — H)-.
RP-HPLC: Rt = 6.7 minutes (homogeneity = 100%).
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EXAMPLE 8
Preparation of compound 107

h,
i ets

Compound 107

Using the same procedure described in Example 7 and using benzenesulfonamide
instead of methylsulfonamide gave compound 107 as a pale yellow amorphous solld
in 54% yleld.
H NMR (DMSO-d6) §12.39 (s, 1H), 10.89 (s, 1H), 8.83 (s, 1H), 8.40-8.22 (m, 1H),
8.18 (d. J= 8.4 Hz, 1H), 7.90 (s, 1H), 7.88 (s, 1H), 7.67-7.63 (m, 1H), 7.63-7.54 (m,
3H), 7.54- 7.45 (m, 1H), 7.30-7.15 (m, 1H), 7.10 (d, J=7.8 Hz, 1H), 5.62-5.51 (m,
1H), 5.38-5.28 (m, 1H), 5.16-5.08 (m, 1H), 4.93 (d, J= 10.4 Hz, 1H), 4.70-4.58 (m,
1H), 4.57-4.49 (m, 1H), 4.48-4.39 (m, 1H), 4.08 (d, J = 7.8 Hz, 1H), 3.95 (s, 3H),
2.69-2.58 (m, 1H), 2.41 (s, 2H), 2.28-2.16 (m, 1H), 2.14-2.04 (m, 1H), 1.72-1.52 (m,
4H), 1.51-1.37 (m, 4H), 1.29-1.22 (m, 1H), 1.03 (s, 8H), 1.00 (s, 9H), 0.98-0.92 (m,
1H).

MS (electrospray); 958.5 (M + H)+, and 956.5 (M — H}-.

RP-HPLC: Rt = 7.2 minutes (homogeneity = 95%).

EXAMPLE 8

NS3-NS4A proteage assay

The enzymatic assay used to evaluate the present compound Is described in WO
00/09543 and WO 00/58929.

ExXAMPLE 10

I RNA lication Assa
Cell Culture
Huh?7 cells that stably maintain a subgenomic HCV replicon were established as
previously described (Lohman et al., 1999. Sclence 285: 110-113) and designated
as the 522.3 cell-line. $22.3 cells are maintained in Dulbecco's Modified Earle

-27 -
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Medlum (DMEM) supplementad with 10% FBS and 1mg/mL neomycin (Standard
Medium). During the assay, DMEM medium supplemented with 10% FBS,
containing 0.5% DMSO and lacking neomycin was used (Assay Medium). 16 hours
prior to compound addition, $22.3 caells are trypsinized and diluted to 50 000 cells/mi
In Standard Medium. 200uL (10 000 caelis) are distributed Into each well of a 96-well

plate. The plate was then Incubated at 37° with 5% CO0, untll the next day.

Reagents and Materials:
Product Company Catalog# | Storage
DMEM Wisent Inc. 10013CV [ 4°C
DMSO Sigma D-2650 RT
Dulbecco's PBS Gibco-BRL 14190-136 | RT
Fetal Bovine Serum Bio-Whittaker 14-901F -20°C/4°C
Neomycin (G418) Gibco-BRL 10131027 | -20°C/4°C
Trypsin-EDTA Gibco-BRL 25300-054 | -20°C/4°C
96-well plates Costar 3887 RT
PVDF 0.22pm Fifter Unit | Millipore SLGVO025LS | RT
"Deep-Well Ther Plate
Beckman 267007 RT
Polypropylene
Preparation of Test Compound

10uL of test compound (In 100% DMSO) was added to 2 ml of Assay Madium for a
final DMSO concentration of 0.5% and the solution was sonicated for 15 min and
filtered through a 0.22uM Millipore Filter Unit. 900yl was transfered into row A of a
Polypropylene Deep-Well Titer Plate. Rows B to H, contaln 400pL aliquots of Assay
Medium (containing 0.5% DMSO), and are used to prepare serial dilutions (1/2) by
transferring 400u1 from row to row (no compound was Included in row H).

Application of test compound to cells

Cell culture medium was aspirated from the 86-well plate containing the S22.3 cells.
175yl of assay medium with the appropriate dilution of test compound was
transferred from each well of the compound plate to the corresponding well of the
cell culture plate {row H was used as the "No inhibition control®). The caell culture
plate was Incubated at 37° with 5% CO; for 72h.
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Extraction of Total Cellular RNA

Following the 72h incubation period, the total cellular RNA was extracted from the
$22.3 celis of the 96-well plate using the RNeasy 96 kit (Qiagen®, RNeasy
Handbook. 1989.). Briefly, assay medium was completely removed from cells and
100 pL of RLT buffer (Qiagen®) containing 143 mM B-mercaptoethanol was added
to each well of the 86-well cell-culture plate. The microplate was gently shaken for
20 sec. 100 pL of 70% ethanol was then added to each microplate well, and mixed
by plpetting. The lysate was removed and applied to the wells of a RNeasy 968
(Qiagen®) plate that was placed on top of a Qlagen® Square-Well Block. The
RNeasy 96 plate was sealed with tepe and the Square-Well Block with the RNeasy
96 plate was loaded into the hoider and placed in & rotor bucket of a 4K15C
centrifuge. The sample was centrifuged at 6000 rpm (~5600 x g) for 4 min at room
temperature. The tape was removed from the plate and 0.8 ml of Buffer RW1
(Qlagen® RNeasy 96 kit) was added to each well of the RNeasy 86 plate. The
RNeasy 96 plate was sealed with a new piece of tape and centrifuged at 6000 rpm
for 4 min at room temperature. The RNeasy 96 plate was placed on top of another
clean Square-Waell Block, the tape removed and 0.8 ml of Buffer RPE {Qiagen®
RNeasy 96 kit) was added to each well of the RNeasy 596 plate. The RNeasy 96
platé was sealed with a new plece of tape and centrifuged at 6000 rpm for 4 min at
room temperature. The tape was removed and another 0.8 mi of Buffer RPE
(Qiagen® RNeasy 96 kit) was added to each well of the RNeasy 96 plate. The
RNeasy 96 plate was saaled with a new piece of tape and centrifuged at 8000 rppm
for 10 min at room temperatura. Tape was removed, the RNeasy 96 plate was
placed on top of a rack contalning 1.2-mL collection microtubes. The RNA was
eluted by adding 50 L. of RNase-free water to each waell, sealing plate with a new
plece of tape and incubated for 1 min at room temperature. The plate was then
centrifuged at 6000 rpm for 4 min at room temperature. The elution step was
repeated with a second volume of 50 pl RNase-free water. The microtubes with total
cellular RNA are stored at -70°.

Quantification of Total Cellular RNA
RNA was quantified on the STORM® system (Molecular Dynamics®) using the
RiboGreen® RNA Quantification Kit (Molecular Probes®). Briefly, the RiboGreen
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reagent was diluted 200-fold in TE (10mM Tris-HCI pH =7.5, 1mM EDTA).
Generally, 50pL of reagent was diluted in 10mL TE. A Standard Curve of ribosomal
RNA was diluted in TE to 2ug/mL and pre-determined amounts (100, 50, 40, 20, 10,
5, 2 and QuL) of the ribosomal RNA solution are then transferred in a new 96-wali
plate (COSTAR # 39687) and the volume was completed to 100pL with TE.
Generally, column 1 of the 96-well plate was used for the standard curve and the
other wells are used for the RNA samples to be quantified. 10uL of each RNA
sample that was to be quantified, was transferred to the cormesponding well of the
96-well plate and 80pL of TE was added. One volume (100uL) of diluted RiboGreen
reagent was added to each well of the 96-well plate and incubated for 2 to 5 minutes
at room temperature, protected from light (a 10 OL RNA sample in a 200 ul final
volume generates a 20 X dilution). The fluorescence Intensity of each well was
measured on the STORM® system (Molecular Dynamics®). A standard curve was
created on the basis of the known quantities of the ribosomal RNA and the resuiting
fluorescent intensities. The RNA concentration in the experimental samples was
determined from the standard curve and comected for the 20X dllution.

Reagents and Materials:

Product | Company Catalog# | Storage |
DEPC Sigma D5758 4°C

EDTA Sigma E5134 RT

 Trizna-Base Sigma T8524 RT
Trizma-HCI Sigma T7148 RT
Collection Tube Strips Qlagen 19562 RT
Ribogreen RNA Quantitation Kit | Molecular Probe | R11480 -20°C

 Rneasy 96 Kit Qiagen 74183 RT
Square-Well Blocks Qiagen 19573 RT

Real-Time RT-PCR

The Real-Time RT-PCR was performed on the ABI Prism 7700 Sequence Detaction
System using the TagMan EZ RT-PCR Kit from (Perkin-Eimer Applied
Biosystems®). RT-PCR was optimized for the quantification of the 5' IRES of HCV
RNA by using the Tagman technology (Roche Molecular Diagnostics Systems)
similar to the technique previously described (Martell et al., 1899. J. Clin. Microbiol.

-30-
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37: 327-332). The system exploits the 5-3' nucleolytic activity of AmpliTaq DNA
polymerase. Briefly, the method utilizes a dualdabeled fluorogenic hybridization
probe (PUTR Probe) that specifically anneals to the template between the PCR
primers (primars 8125 and 7028). The 5' end of the probe contains a fluorescent
reporter (6-carboxyfluorescein [FAM]) and the 3' end contalns a fluorescent
quencher (8-carboxytetramethyirhodamine [TAMRA]). The FAM reporter's emission
spectrum was suppressed by the quencher on the intact hybridization probe.
Nuclease degradation of the hybridization probe releases the reporter, resulting in an
increase In fluorescence emission. The ABI Prism 7700 sequence detector
measures the increase in fluorescence emisslon continuously during the PCR
amplification such that the amplified product was directly proportion to the signal.
The amplification plot was analysed early in the reaction at a point that represents
the logarithmic phase of product accumulation. A point representing a defined
detection threshold of the increase In the fluorescent signal associated with the
axponential growth of the PCR product for the sequence detector was defined as the
cycle threshold (Cy). Cr values are inversely proportional to the quantity of input
HCV RNA; such that under identical PCR conditions, the larger the starting
concentration of HCV RNA, the lower the Cr. A standard curve was created
automatically by the ABI Prism 7700 detection system by plotting the C; against
each standard dilution of known HCV RNA concentration.

Reference samples for the standard curve are included on each RT-PCR plate. HCV
Replicon RNA was synthesized (by T7 transcription) in vitro, purified and quantified
by ODag. Considaring that 1ug of this RNA = 2.15 X 10'! RNA copies, dilutions are
made in order to have 10°, 107, 10°, 10°, 10*, 10® or 10? genomic RNA coples / 54L.
Total cellular Huh-7 RNA was also incorporated with each dllution (50ng / SuL). 5uL
of each reference standard (HCV Replicon + Huh-7 RNA) was combined with 45uL
of Reagent Mix, and used in the Real-Time RT-PCR reaction.

The Real-Time RT-PCR reaction was set-up for the experimental samples that were

purified on RNeasy 86 —well plates by combining 5ul of each total cellular RNA
sample with 45yl of Reagent Mix.

-31-
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Reagents and Materlals:
Product COMPANY Catalog# | Storage
TaqMan EZ RT-PCRKIt | PE Applied Biosystems | N808-0236 | -20°C
MicroAmp Optical Caps | PE Applied Biosystems | N801-0935 | RT
MicroAmp Optical 8- | b Applied Blosystems | N801-0560 | RT
Well Reaction Plate
Reagent Mix preparation:
Volume for | Volume for One Plate Final
Component one sample | (uL) (81 samples + conc.
(uL) Dead Volume)
Rnase-free water 16.5 1617
65X TaqMan EZ buffer | 10 980 1X
Mn(OAc), (25mM) 8 588 3mM
dATP (10mM) 15 147 300pM
dCTP (10mM) 1.5 147 300uM
| dGTP (10mM) 1.5 147 300pM
"GUTP (20mM) 15 147 600pM
 Forward Primer (10pM) | 1 08 200nM
Reverse Primer (10pM) | 1 08 200nM
PUTR probe (5uM) 2 196 200nM
Tth DNA polymerase | , 196 0.1 UAL
(2.5 UuL)
AmpErase UNG
0.5 49 0.01 UjuL
(1UAuL)
m
Total Volume 45 4410

5 Forward Primer Sequence (SEQID. 1): §' - ACG CAG AAA GCG TCT AGC CAT
GGC GTTAGT -3

Reverse Primer Sequence (SEQID NO. 2): 5'- TCC CGG GGC ACT CGC AAG
CAC CCT ATC AGG - 3'
10
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Note: Those primers amplify a region of 256-nt present within the §' untranstated
region of HCV.

PUTR Probe Sequence (SEQ ID NO. 3): - TGG TCT GCG GAA CCG
GTG AGT ACA CC - [TAMRA]

No Ig (NTC): On each piate, 4 wells are used as "NTC". For these
controla, 5yl of water are added to the well in place of RNA.

Thermal Cycling Conditions:
50°C 2 min
60°C 30 min
95°C 5 min

95°C 15sec for 2 cycles
60°C 1 min

90°C 15sec

60°C 1min | Tor40cycles
Following the termination of the RT-PCR reaction the data analysis requires setting
of threshold fluorescence signal for the PCR plate and a standard curve was
constructed by plotting the Ct value versus RNA copy number used in each
reference reaction. The Ct values obtained for the assay samples are used to
interpolate an RNA copy number based on the standard curve.

Finally, the RNA copy number was normalized (based on the RiboGreen RNA
quantification of the total RNA extracted from the cell cutture well) and expressed as
genome equivalents / ug of total RNA [ge/pg].

The RNA copy number [g.e./ug] from each well of the cell culture plate was a
measure of the amount of replicating HCV RNA In the presence of various
concentrations of inhibitor. The % inhibition was calculated with the following
equation:

100 - [{g.e/ug inh) g.eug cti)x 100].
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A non+-linear curve fit with the Hill model was applied to the inhibition-concentration
data, and the 50% effective concentration (ECs,) was calculated by the use of SAS
software (Statistical Software System; SAS Institute, Inc. Cary, N.C.).

When the compounds of this invention were evaluated In the preceding enzymatic
and cell based assays, the compounds were found to be highly active. More
specifically, the compounds had ICs's below 0.1 uM in the NS3-NS4A protease
assay, and ECg's below 0.5 uM in the cell based HCV RNA replication assay.

EXAMPLE 11

Specificity assays

The specificity assays used to evaluate the selectivity of this compound are
described in WO 00/09543.

When the compounds were evaluated in the specifity assays, the compounds of
formula 1 were found to be selective in that they do not show significant Inhibition in
the Human Leukocyte Elastase and Cathepsin B assays.

EXAMPLE 12

Phamacokinetic properties

The present compounds also show good pharmacokinetic properties such as
detectable plasma levels in the rat at 1 hour and 2h after an oral dose of 4 or
5mg/kg.

More explicitly, the following assay, an /n vivo oral absorption screen, was used to
determine plasma levels of test compounds in a rat after oral administration:

Materlals and Methods:

1. Method used to pool compounds ("cassette selection”):

The selection of compounds to be pooled into a “cassette” was based on their
structural simitarity and physicochemical propertles. A solld phase extraction
method applicable to all the selected compounds was established. Based on the
initlal tesing where each compound was splked Into rat plasma and run through
HPLC or HPLC/MS at a concentration of 0.5 uM, the retention ime, ionic mass, and
the possible separation among compounds by HPLC and/or HPLC/MS were used

-34-
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as basis for pooling 3-4 compounds into one “cassetie”.

2. Oral vehicle and compound preparation:

Each “cassette” contains 3-4 compounds at 5 or 4mg/kg for each compound. The
cassettes were prepared as an oral suspension In 0.5% aqueous methyicellulose
and 0.3% of polyoxyethylene {20) sorbiton monooleate (Tween-80). The dosing
volume was 10ml/kg via oral gavage.

3 Dosing and plasma sampling:

Male Sprague Dawley rats were fasted ovemight in individual cages, with access to
aqueous 10% dextrose. Two rats were dosed with each "cassette”. Plasma
samples (~1 ml) wera collacted at 1 and 2h post-dosing from the 2 rats and pooled
for extraction and analysis.

4, Compound extraction and analysis:

From each cassetie, plasma samplas at 1 and 2h, blank plasma, blank plasma
spiked with all the compounds at 0.5 uM of each, are extracted by the solid phase
extraction method. Samples were analyzed by HPLC and HPLC/MS for comparison
purpose. Plasma concentrations are estimated based on the single concentration of
0.5 yM standard.

Rosults

When assayed In the preceding screen the compounds of examples 1 to 8 of this
invention were found to presaent in significant levels in the plasma at the 1 hour and
2 hour intervals following oral administration, averaging blood plasma levels of

0.83 uM and 0.75 uM respectively.

This demonstration of in vivo oral absorption for the tripeptide compounds of this
Invention In noteworthy, in view of the poor oral absortion generally attributed to this
class of peptides. The ready oral absorption renders the compounds useful for
treating of HCV infection.

-35.
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CLAIMS
A compound of formula (1):

d
pairEo

wherein R’ Is hydroxy or NHSO,R'* wherein R** Is (C,.s)alkyl, (Cs.7)cycloslkyl or
{(C1s)alkyl<{Cs.r)cycloalkyl }, which are ail optionally substituted from 1 to 3 times
with halo, cyano, nitro, O<C.e)alkyl, amido, amino or phenyl, or R' is Cq or C,o aryl
which is optionally substituted from 1 to 3 times with hailo, cyano, nitro, (C.a)alkyl,
O-(C,.s)alkyl, amido, amino or phenyl; R? is t-butyl, ~CH2-C(CH,)s, Or -CHy-
cyclopentyl; R? Is t-butyl or cyciohexyl and R* is cyclobutyl, cyclopentyl, or
cyclohexyl; or a pharmaceutically acceptable salt thereof.

The compound of formula | according to claim 1, wherein R' Is hydroxy, NHSO;Me,
NHSO-cyclopropyl, or NHSO.Ph.

The compound of formula | according to clalm 2, wherein R' is NHSO;Me or
hydroxy.

The compound of formula | according to claim 3, wherein R is hydroxy.

The compound of formula | according to any one of claims 1 to 4, wherein R* is t-
butyl or CH-C(CHa ).

The compound of formula | according to claim 5, wherein R; is CH-C(CHah.

The compound of formula | according to any one of claims 1 to 6, wherein R* s t-
butyl.

The compound of formula | according to any one of claims 1 to 7, wherein R* is
cyclopentyl or cyclohexyl.

The compound of formula | according to claim 8, whereln R* is cyclopentyi.

The compound of formula | as defined In claim 1, wherein R' Is hydroxy, R* is CHy-
C(CHs)s, R? is t-butyl and R* Is cyclopentyl.

The compound of formula | as defined in claim 1, wherein R* Is hydroxy, R* and R?
each is t-butyi and R* Is cyclopentyl.

R
-‘O
S
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The compound of formula | as defined In claim 1, wherein R' is hydroxy, R* is CHz-
C(CHs)y, R? Is cyclohexyl and R* Is cyclopentyl.

The compound of formula | as defined In claim 1, wherein R is hydroxy, R? Is CHa-
C(CHjs)s, and R*and R* each Is cyciohexyl.

The compound of formula | as defined in claim 1, wherein R is hydroxy, R? Is
cyclopentyimethyl, R! is t-butyl, and R* is cyclobutyl.

The compound of formula | as defined in claim 1, whersin R! Is hydroxy, R* is CHz-
C(CHa)s, R® Is t-butyl and R* is cyclobutyl.

The compound of formula | as defined in claim 1, wherein R is NHSO.Me, R? is
CHzC{CHs)s R? is t-butyl and R* is cyclopentyl.

The compound of formula | as defined In claim 1, wherein R is NHSO,Ph, R* Is
CHz-C(CH,)s, R? I t-buty! and R* Is cyclopentyl.

A pharmacautical compasition comprising an anti-hepatitis C virally effectiva
amount of a compound of formula | according to any one of claims 110 17, ora
pharmaceutically acceptable salt theraof, In admixture with a pharmaceuticalty
acceptable carrler medium or auxiliary agent.

The phammaceutical compasition according to claim 18, further comprising a
therapeutically effective amount of one or more other anti-HCV agent.

The pharmaceutical composition according to claim 19, wherein said other anti-
HCV agent Is selected from: a-interferon or pegylated a-interferon.

The pharmaceutical composition according to claim 19 or 20, wherein said other
ant-HCV agent Is ribavirin.

The pharmaceutical composition according to claim 19, 20 or 21, wherein sald other
anti-HCV agent Is selected from inhibitors of: helicase, NS2/3 protease and intemal
ribosome entry site (IRES).

A method for the treatment or prevention of a hepatitis C viral infection in a mammal
by administering to the mammal an anti-hepatitis C virally effective amount of a
compound of formula | according to any one of claims 1t0 17, ora
pharmaceutically acceptable salt theraof.

A method for the treatment or prevention of a hepatitis C viral infection in a8 mammal
by administering to the mammal an anti-hepatitls C virally effective amount of the
composition according any one of claims 18 to 22.

A method for the treatment or prevention of a hepatitis C viral Infection In a mammal
by administering thereto an anti-hepatitis C virally effective amount of a compound
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of formula | according to any one of claims 1 to 17, or a therapeutically acceptable
salt thereof in combination with one or more other antl-HCV agent.

The method according to clalm 25, whereln sald other anti-HCV agent Is selected
from: a-interferon or pegylated a-interferon.

The method according to clalm 25 or 26, wherein said other anti-HCV agent is
ribavirin, .

The method according to claim 25, 26 or 27, wherein sald other antl-HCV agent is
selected from Inhibitors of: helicase, NS2/3 protease and internal ribosome entry
site (IRES).

Use of a compound of formula | according to any one of claims 1 to 17 for the
manufacture of a medicament for the treatment or prevention of hepatitis C viral
infaction.

The phamaceutical composition according to claim 19, 20 or 21, wherein said other

antl-HCV agent is an inhibitor of HCV polymerase.
The method according to claim 25, 26 or 27, whereln said other antl-HCV agent is
an inhibltor of HCV polymerase.
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Compounds of formula (1)

..om*
R*o'ﬁ‘ﬂ)}!'gﬁ@ (

wherein R! is hydroxyl or sulfonamide derivative; R? is t-butyl or -<CHC(CHa) or
-CHax-cyclopentyl; R? is t-butyl or cyclohexyl and R* is cyclobutyl, cyclopentyt or
cyclohexyl; or a pharmaceutically accaptable salt theraof, are described as useful as
inhibitor of the HCV NS3 protease.

R'
-‘o
8

)
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<110>

<120>

<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<2231>

<400>

SEQUENCE LISTING

BOEHRINGER INGELHEIM INTERNATIONAL GmbH

HEPATITIS C INHIBITQR TRI-PEPTIDES

13/107

2,369,970
2002-02-01

3

FastSEQ for Windows Version 4.0
1

3o

DNA

Artificial Sequence

Forward primer

1

acgcagaaag cgtctagcca tggegttagt io0

<210>
<31ll>
<212>
<213>»

<220>
<223>

<400>

2

30

DNA

Artificial Bequence

Reverse primer

tcceggggeoa ctcgcaagea cectatcagg 30

<210>»
<211>
<213>
<213>

<220>
<223>

<400>

3

26

DNA

Artificial Sequence

PUIR probe

tggtctgegg aaccggtgag tacace a6
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If the designation fee is paid within one month fram the date of receipt of the international application, the
amount payable is the amount applicable on that date of

- If the designation fee is paid within one year from the priority date but iater than one month from the date of
receipt of the internations! application, the amount payable ia the amount applicable on the date of payroent. The
receiving Office should be consulted for the applicable amount.

within 16 MONTHS from the priarity date (only for the fee for priority document). The applicant's attention is
drawn to the fact the request made by the applicant under Rule 17.1(b) will be considered not to have been made
unleay the fee is paid within that time limit.

Additions] observations (if necessary):

The search copy will not be transmitted to the International Searching Authority unti] the search fee is paid
(therefore the stast of the international search will be delayed) (Rule 23.1(s) and (b)).

Form PCT/RO/102 lmlrym)

Name snd muiling sddress of tw receiving Office Authocized Officer
Cormamissionar of Patents
Canadizn Receiving Office Carole Millaire
Bax PCT, Ottswa/Hull K1A 0C9

Factimile No. (§19)953-9538 Telephone no. (819) 994-6587




PATENT COOPERATION TREATY

From the RBCEIVING OFFICE
b PCT
BERNIER, Louise G.
Boehringer Ingelheim (Canada) Lid. COMMUNICATION IN CASES FOR WHICH
2100 Cunard Street NO OTHER FORM IS APPLICABLE
Laval, Québec

H7S2G5 Canada

of mai
?-n inlJ 31 January 2003 (31.01.2003)

Applicant’s or agent’s file reference REPLY DUE

13/107pct See paragraph 1 below
International Application No. International filing date

PCT/CA03/00030 (daymonth/vear) 14 January 2003 (14.01.2003)

Applicant BOEHRINGER INGELHEIM INTERNATIONAL GmbH ET AL

1.[ ] REFPLYDUE within ___ monthe/days from the above date of mailing
[ ] NOREPLY DUE, however, see below

[X] IMPORTANT COMMUNICATION
[ ] INFORMATION ONLY

2. COMMUNICATION:
RE: PRIORITY DOCUMENT CA (2,369,970) 01-02-2002

PLEASE BE ADVISED THAT THE PRIORITY DOCUMENT IN
THE ABOVE INTERNATIONAL APPLICATION HAS NOT YET
BEEN RECEIVED.

THE DOCUMENT SHOULD BE SENT TO THE WORLD
INTELLECTUAL PROPERTY ORGANIZATION (WIPO), PCT
DIVISION, 34, CHEMIN DES COLOMBETTES, 1211

GENEVA 20, SWITZERLAND BEFORE THE END OF THE
16th MONTH FROM THE PRIORITY DATE. WITHIN THE
SAME TIME LIMIT, THE DOCUMENT CAN ALSO BE SENT
TO THIS OFFICE FOR TRANSMITTAL TO WIPO.

IF FURTHER INFORMATION IS REQUIRED, PLEASE FEEL
FREE TO COMMUNICATE WITH THIS OFFICE.

Narne and malling address of the Recelving Office Autharized Officer
Commissioner of Patents
Canadian Receiving Office
Box PCT, Outawe/Hull X1A 0C9 Carole Millaire
Fecsimilo No. (819)953-8538 Telephone no. (819) 994-6587

e
Form PCT/ROV132 (July 19927)
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PCT REQUEST ' 1¥107pct
\ Originel (for SUBMISSION) - printad on 19.12.8002 0123:19 PM
0 For recaiving Office use only _ .
01 |inemationsl Application No. ICIICA 03/ ooo030
_—R ; iy,
03 |Femier 14 JANUARY 2003 14.01 .03
O3 |Name of recelving Office snd ‘PCT P
4 |Form- PCI/RONDT PCT Request
041 | Prepared using PCT-EABY Version 2.92
' (updated 01.06.2002)
W—L_kmnn R
bt el
m-':;mmunmn )
08 |Receiving Offios (specified byths  |Canadian Patent Office (RO/CK)
07  |Appilcant's or agents fla reference |13/107pat
i Titia of invention HEPATITIS C INRIBITOR TRI-PEPTIDES
T [Applicant
Il-1 | Thia person le: applicant only
N2 |Applicant for &ll designated States sxcept US
4 |neme BOEHRINGER INGELEEIM INTERMATIOMAL GubH
15 | Addrase: Binger Strasse 173 -
D- 55216 Ingelheim
Garmany
18  |Sute of nuonaly DE
7 Stuts of residance DE )
-8 Teisphone No. 011 49 6132 77 2336
n-e Facelmila No. 011 49 6132 77 3000
W1 | Appilcant andfor inventor
W-1-1 | This person be: applicant and inventor
12 | Applieant for U8 only
M-1-4 | Name (LAST, Frat LLINAS-BRUNKET, Montse
-1-5 | Address: ) 2100 Cunard Street
Laval, Québec H78 2G5
Canada ‘
-1 | @tate of nationaity cA
W17 {Stte of reskdence ca
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us/ 00030
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) 25
PCT REQUEST 13A07pat
_ Originel {for BUBMIABION) - printad on 18.12.2002 01:23:19 PM
‘W2 [Appiicant and/or inventor
121 | This person ia: applicant and inventoxr
a2 |Appicanttor US only
lik2-4 | Name (LAST, Firsf) BAYLEY, mn’, D.
W25 |Addrass: 2100 Cunard Street
Laval, Québec H78 2G5
Canada
28 |emte of nationaity CA .
27 |®State of residence ‘lea
3 | Appiicamt andlor inventor .
Hi-3-1 | This person la: applicant and inventox
{l-32 | Applicant for US only
li-3-4 ] Name (LAST, Fit) ‘|GEIRO, Elise
M-85 | Addraes: 2100 Cunard Btresaet
Laval, Québec E78 2G5
Canada
36 |State of atlonatity CA
-37 |&tate of resldence CA
V-1 |Agent or common reprassntative; er
addresa for correapondence
The pereon identifisd below Is agent I
harebyhas been appoinied to act on ;
behalf of the appiicant(s) before the
compstent intemational Authorties aa: .
N"1'1 mml Flm m' mi-., G-
V12 |Address: Boehringer Ingelheim (Canada) Ltd.
2100 Cunard Street
Laval, Québec H78 205
Canada
W-1-3 | Telephone No. (450) €682-4640
V=14 | Faceimile No. (450) 632-8434 _
WV-15 | o-mall lbsxnier@lav.boshringer-ingelhein.ca
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PCICA o3, oco30
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PCT REQUEST : 13/107pot
Oviginal (for SUBMISSION) - prinied on 10.12.2002 01:23:19 PM
v Designation of Statas ) :
v-1  [Fisglonel Patent AP: GE G KE LS MW ME BD 8L 8% TE UG ZM
ﬂ;’.mm%“ met. 12w and any other State which is a
parentheses after the designations) |Contracting State of the Harare Prot col
: and of the PCT .
EA: AM AZ BY KG KZ MD RU TJ TM and any
othsr State which is a Contracting State
of the Rurasian Pateat Convention and £ o
the BCT . N
EP: AT BE BG CHELI CY CZ DE ES ¥FI 1
¥R GB GA IE IT LU MC ML PT 8E TR and .
any other State which is a Contracting
Btate of ths Eurcvpean PRatent Convention 4
"|and of the PCT
Ohs BY B CFr CG CI CH GA GN GQ GW NL MR
NE SN TD TG and any other State which is
a membexr State of OAPY and a Contracting
a— ftate of the PCT
vea - AE AG AL AM AT AU AZ BA BB BG BR BY BZ ;" ¢
Koy e spoaetiatman . " |ca cmarr c¥ cO CR CU CE DE DK DE DE EC L, 23
parerthesss aftar the designation(s) :sr:anmqlumnwm::.mg*/_ﬁ
cancemed I8 JP XE %G KP XR K& LC LK LR L8 LT LU ;'gg il
LV MA MD NG MK MN NW MX NX KO NT OM PE .,-ﬂr'_-;_l'
PL PT RO RU 8D SE 5G €238K 5L TT T™M TN .20 b%
TR TT TZ UA UG US UZ VC VN YU ZA IM W ' D py
V8 | Precautionary Designation Biviement 5’4
I addiion 10 the made =
under tams V-1, V-2 and V-3, the . u>
applicant also makes under Fule 4.5() \ —
all designations which would be AN v
parmitied undar the PCT axcept any ) o
deslgnation(s) of the State(s) indicated ¢
uncier item V-0 balow. The spplicant
declarcs thet thoss additional
deaignations are subjact to confirmation
and that any designation which Is not
confinmad befors e expirmtion of 15
months from the priorty date is to be
regured an withdrawn by the
at the expiration of that time Emit
Ve Exeiusian{s) from precautionary HONE
| dasignations ___
Vi1 [Priority claim of eariler national
spplication
Vi-i-1 | Fling date 01 Febxuary 2002 (01.02.2002)
Vi-1-2 | Number 2,369,970
Vi-1-3 |Country . CA
ViF1 m:ondmh.m‘am Eurcpean Patent Offlce (EPO) (ISA/EP)
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PCT REQUEST 13107pct
Origina (for SUBMIBSION) - printed on 10,12.2002 012318 PM
Vil |Deciarstions Number of declarstions
Vill-1 an o the ol the - -
Ivanior -
Vi-g [Decersion as to the -
. antiiamant, &s at the Intemational
dada, ¥ apply for and be grantsd a
Viil-3 'm‘nmrnmnnm - ¢
snditiomnant, as at the Intemnaiional filing "
dats, % claim the priodty of the sarfier
Vii-4 Mnmummmm -
purposaa of the designation of the
Unitad Siates of Ame
Vii-5 | Declamdion as h'm'ﬂﬁﬂj -
disciosures or exceptions 1o lack of
novelty
X Cheok list Tumber ol shests slectonic fie(a) attached
D1 [Request including declarstion shasts) | 5
X2 [Duscripion (exchxiing sequance ising. { 3§ "
xs [Bebm N E
x4 | Abetract 1 EEABST00 . TXT
s 2] Drawings [
X-7a | Subotal number of sheets 44
-4 Secquancs Isting part of description: 1
x-7 TOTAL 45 )
Accompanying fema paper documant(s) aiached slactronic fle(s) attached
X8 |[Fee calcuiation sheet v
ix1a |B ) — W ]
q"Iit} computar
o submittad for the of
xX-18 -
- f‘l" o Iuﬂl’:; Diskette
13ter only (and not as part of the
intemational
X-17 [PCT-EASY - Disgkette
D-18 | Figure of the drawings which ahould ————
the abstract
IX90 |Lan of filing of the
; guage ng English
Xx-1 Signatire of appllcant, sgant or
s r— Toice O[___
X-1-1 | Nams (LAST, Firs?) BERNTER, Loulse, G.
FOR RECEIVING OFFICE USE ONLY
Dete of actaal Teealpt of § —4
- Mﬂhﬂlﬂuuﬂm l‘ JANUARY 2003 14.01 03
102 |Drawings:
1021 |Recaivad
1022 | Not received g
103 |Comectad date of actual recelpt dus
o later but timaly ressived papars or
drawings compisting the purportad
1 iternationsl applieation
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104 | Dute of imety receipt of the required
sorrections under PCT Article 11(2)

108 (intemational Bearching Autherlty | TSA/EF

108 | Transmitiad of search delayad
unﬂl.nn-whnhmm _l_/

FOR INTERNATIONAL BUREAU USE ONLY

1141 | Dute of raceipt of the record copy by
the | B
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13107pct

Original {for SUBMISSION) - printad on 19.12.2002 01:23:19 PM
(This shast Is not part of and doss not count as a shest of the Intsmational application)

T [For recelving Offios use enly _ ..
01 | intemational Application No. ICICA o0¥7 00030 o
02 | Date stamp of the receiving Office — 14 JARUARY 200314 ,Ul U3
D4 |[Form<PCT/RONDI
PCT Fea Caloulation Shest
0-4-1 | Prepared using PCT-EASY Version 2.92
] . (updated 01.06.2002) .
00 |Apphicants or agent's file refersnce 13/107pct
2 - |Appllcant BOEHERINGER INGELHEIM INTERNATIONAL GmbX,
et al.
12 Caloulstion of prescribed fese Toe amount/mutipher Yotal amourts (CAD)
129 __mp_——r o 200 4
12241 [Searchiee ] o ﬁ 380
1222 [Tntsmasional saarch 1o be carmiad Wby | R P L¥40
123 [Tremetional fee -
Sask: fes
(first 30 sheets) .b1 639 |
124 Ramaining sheots 15
128 | Addiional amount 00l 1S
126 [ Towl addifonal amount b2 225
127 bl+b2= - B 964
128 | Designation fees
Number of dasignations contsined | 94
I intemational
129 mwumuwhn 5
____paysble (maximum B)
12410 Amourt of designafion fes~ (X)| 13 8
1211 Yotal designation fees ) 690
1212 | PoT. Toa recuction ] -197
1213 [TolTamdoa e GO/ 1 = 1, P
1217 | TOTAL FEEB PAYABLE (T+8++9) >
1219 :loﬁ?p-mm authorization to charge deposlt account
1290 |Dspoalt acoount instructions .
2"“"'"'"“""’ Canadian . Patent Office (RO/CA)
1220 | Authorizelion ¥ charge s ol fees | v
1 inciicated above.
"1220- | Authorizalion to chargs any defidency | v
2 or cradit any overpaymant in tha total
fees Incicated above.
;T‘m-"mmmm v 4
1241 %MN& aalla?
1282 | Dew 19 December 2002 (19.12.2003)
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Original (Tor SUBMIBBION) - printed on 10.12.2002 01:23:19 PM

1223 | Name and signeiure BERNIER, Louise, G.
VALIDATION LOG AND REMARKS
323 (Vo Measages Green?

Names Applicant 1.: Nams should preferably be
entexred in capital letters. Please
vexity.

Yeallow
Applicant 1.:Postal code nigsing
1327 |Valldstion messages Yellowl _

Cantents The power of attormey or a copy of the
general power of attorney will need t
be furnished unless all applicants sign
the request form.

Gresn?
The international application contains
i no drawings. Please verify.
13-2-8 | Valldation massages Green?

Feas Please confirm that fee schedule

utilized is the latest avalilable
1329 | Valldation messages Green?
Paymant

Please susure that you have a valid
deposit account with the :ecoivi.ng
O0ffice melected.




PATENT COOPERATION TREATY

From the RECEIVING OFFICE
To:
BOEHRINGER INGELHEIM (CANADA) PCT
2100 Cunard Street NOTIFICATION OF THE INTERNATIONAL
Laval, Quebec APPLICATION NUMBER AND OF THE
Canada H7S 2G5 INTERNATIONAL FILING DATE
Attention to BERNIER, Louise (PCT Rule 20.5(c))

Dmcofmailig 07 February 2003 (07-02-2003)

Applicant’ "s file reference

LBl e e IMPORTANT NOTIFICATION
International application No. International filing date (dawmonchear) | Priority date (daymonth/ear)
PCT/CA03/00091 24 January 2003 (24-01-2003) 01 February 2002 (01-02-2002)

Applient BOEHRINGER INGELHEIM INTERNATIONAL GMBH ET AL

Title of the invention  HEPATITIS C INHIBITOR TRI-PEPTIDES

1. The applicant is hereby notified that the international application has been accorded the international application
number and the international filing date indicated above.

2. The applicant is further notified that the record copy of the international application:

[ X] was transmitted to the International Bureauon ____31 Januarv 2003 (31-01-2003) _ .

[ ] has not yet been transmitted to the International Bureau for the reason indicated below and a copy of this
notification has been sent to the International Burean®*:

[ ] because the necessary national security clearance has not yet boen obtained.
[ ] because (reason to be specified):

* The Intemational Bureau monitors the transmittal of the record copy by the receiving Office and will notify the
applicant (with Form PCT/IB/301) of its receipt. Should the record copy not have been received by the expimtion of
14 months from the priority date, the International Burean will notify the applicant (Rule 22.1(c)).

Name sad mailing address of the Recelving Office Authorized Offlcer
Commissioner of Patents
Canadian Recelving Office

Box PCT, Ottawa/Hull K1A 0C9
FacsimileNo. (819) 9539538 Chantal Hebert (819) 997-6295

Form PCT/RO/103 (July 1992)



PATENT COOPERATION TREATY

Erom the RECEIVING OFFICE
To:
glqnsrmmeﬁn INGELHEIM (CANADA) PCT
2100 Cunard Street INVITATION TO CORRECT DEFECTS IN
Laval, Quebec THE INTERNATIONAL APPLICATION
o oo,

Ducofmaling 3 Febiiiiry 2003 (07-02-2003)

Applicant’s or agent’s file reference REPLY DUE within ONE months/days
13/107 PCT-2 from the above date of suailing
International application No. International filing date 24 January 2003 (24-01-2003)
PCT/CA03/00091 (dayimonii/year)

Applica BOEHRINGER INGELHEIM INTERNATIONAL GMBH ET AL

1. [ X] The applicant is hereby invited, within the time limit indicated above, to correct, in the international
application as filed, the defects specified on the attached

Annex A
E:!] a\nnex B (text matter of the international application as filed)
[ ] Annex C1 (drawings of the international application as filed)

2. [ ] The applicant is hereby invited, within the time limit indicated above, to correct, in the translation
of th:el:ternntlonll application furnished under Rule 12.3 or 12.4, the defects specified on the
attached:

A A
|[: % A::: B2 (text matter of the transiation of the international application)
[ ]1Annex C2 (drawings of the translation of the international application)

Additional observations (If necessary):

. { HOW TO CORRECT THE DEFECTS?

Comrection must be submitted by filing a replacement sheet embodying the correction and a letter
accompanying the replacement sheet, which shall draw attention to the difference between the replaced
sheet and the replacement sheet. A correction may be stated in a letter only if it is of such a nature that it
can be transferred from the letter to the record copy without adversely affecting the clarity and direct
reproducibility of the sheet onto which the correction is to be transferred (Rule 26.4).

ATTENTION

Failure to correct the defects will result in the international application being considered withdrawn by this
receiving Office (see Rule 26.5 for further details).

A copy of this invitation and any attachment has been sent to the International Bureau
[ X ] and the International Searching Authority.

Nomc and mailing address of the Receiving Offce Authortzed Officer
Commissioner gr_Pumu
e eciving Offee | s Chantal Hebert (819) 997-6295

Facaimile No. (819)953-9538
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ANNEX A TO FORM PCT/RO/106 internstional epplication No.
PCT/CA03/00091

The recelving Office has found the following defects in the international application as filed:

1. As to signature* of the international application (Rules 4.15 and 90.4), the request:
8. [ ] isnotsigned
b. [ ] is not signed by all the applicants.

c. [ ] is not accompanied by the statement referred to in the check list in Box No. VIII of the request explaining the
lack of the signature of an epplicant for the designation of the United States of America,

d. §X]"1a signed by what appears to be an agent/common representative but:

[ ] the international application is not accompanied by a power of sttoney appointing him. *

[ ]the power of attomey accompanying the internationa) application was not signed by all the applicants,
e.['x¥] other (specify):I'm returning to you the power of attomey received at time of filing because it was not signed.

* All applicants must sign, including inventory if they are also applicants (e.g. where the United States of America [s designated).
2. As to indications concemning the applicant, the request (Rules 4.4 and 4.5):
a [ ]doesnot properly indicate the applicant's name (specify)):

b. [ ]does not indicate the applicant's address.
c. [ ] does not properly indicate the applicant's address (speci§):

] does not indicate the applicant's nationality.
] does not indicate the applicant's residence.
] other (specify):

g R
— ey gy

3. As to the language of certain elements of the international application, other then the description and claims (Rules
12.1(c) and 26.3ter(a) and (c)):

a.[ ] therequestisnot malmgmp of publication accepted by this receiving Office; (the) language(s) accepted by
this receiving Office is/are

b[ ] 51; Slxt matter of the drawings is not in the language in which the international application is to be published,
ia:

c.[ 1] :Ihe_:hhl.tnetisnotinhhngulgeinwhichtheinmuionﬂapplicdion is to be published,
ich is:

4. The title of the invention:
a.[ ] isnot indicated in Box No. I of the request (Rule 4.1(a)).
b.[ ] isnotindicatad at the top of the first sheet of the description (Rule 5.1(a)).
c.{ ] asappearingin Box No. | of the request is not identical with the title heading the description (Rule 5.1(s)).

5. As to the abstract (Rule 8):
[ ]the international application does not contain an abstract.

——
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~\ Boehringer
||||| Ingelheim
Soshrt
Via the Regional Office of Montreal - _‘TL:I"“"'
Commissioner of Patents Research and Development
" Canadian Receiving Office Patants
Box PCT
Ottawa/Hull (Ontario)
K1A 0C9
February 13, 2003
¢/p Chantal Hebert
Re.: Invitation to correct defects in the International Application Loulss G. Bernder
PCT/CA03/00091 filed January 24, 2003 entitled: Talephone 450-682-4640
“Hepatitis C Inhibitor Tri-Peptides” BN Dty
Our case: 13/107 pet2 Isxboshringsr-ingathelm.com
2100 Cunard Street
Dear Ms. Hébert: Laval (Québec)
Canada HTS 2G5
This is in response to the “Invitation to Correct Defects in the International e aaathon
Appﬁcmr the above mentioned application for which reply is due by wwixboehringsr-ingstheim.ca

To correct defect 1(d) mentioned in Annex A to form PCT/R0O/106 please find
enclosed a duly signed Power of Attorney appointing the agent.

It is believed that the Office is now in a position to process this application and
request an acknowledgement of receipt of these documents.

Respectfully submitted,
m &R

Louise G. Bemier, Ph.D.
Agent for Applicant

——

Enclosures: Duly signed Power of Attorney
/a
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PCT POWER OF ATTORNEY 13107 PCT-2
Printed on 22.01.2003 04:09:33 PM
0-1 PCT Power of Atiomey (for an
internations! appiication fled under
the Patent Cooperation Treaty) (PCT
| Rule 90.4)
0141 |Propared weing PCT-EASY Version 2.92
(up;dlted 01.06.2002)
7 The undarsigned applicant(s) BOEHRINGER INGELEEIM INTERMATIONAL GmbH;
LLINAS-BRUNET, Montse; BAILREY, Murray,
D.; GHIRO, Elise
1-11 | hereby appoints (appoint) the BERNIER, Louisa, G.
ot Boehringer Ingelheim (Canada) Ltd.
2100 Cunard Streat
Laval, Québec H78 2G5
Canada
12 as mnt
13 |torepresent the undersignedbefore |4]] the competent International
Authoritiaes
i4 n cannection with the intemational
lppllclllonld-'luﬂu_lhlam
141 . Title of the Invention HEPATITIS C IMEIBITOR TRI-PEPTIDES
143 icant's 71 -
Appl e or agent's 13/107 PCT-2
143 intsrmational application manbar
(if already avalinbie)
144 tiled with the following Office
e o ngOfficess |Canadian Patant Office (RO/CA)
13 and to make or receive paymants on
behalf of the undensigned.
a1 Signeture of applicant , " ,
211 |Name BOEHRINGER INGELHEIM INTERNATIOMAL GnbH
24-2 |Name of signatory Heinz Hammann / Heinx-Gerd Klaes
243  |Capacty Director Cogp.Div.Patent/Head of Patent
i3 Signature of appiicant | \ (_
| L=
t\'!“ﬁi)
221 |Narwm
23 [Signature of applicam
234 |[Name
24 Signature of applicant
244 |Nama ; Elise
3 Date 22 J’l.nun:! 2003 (22.01.2003)




PCT/CAQ3/00091

PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
PCT Te:
NOTIACATION CONCERNING
SUBMISSION OR TRANSMITTAL gE“:'lE“' Loulse, G. Canads) L
OF PRIORITY DOCUMENT oshringer Ingelheim (Canada) Ltd.
2100 Cunard Strest
(PCT Administrative Instructions, Section 411) Laval, Québec H7S 2G5
Canada
Date of mailing.(day/month/year)
March 2003 (03.03.03)
Applicant's or agent’s file reference
13/107 PCT-2 IMPORTANT NOTIFICATION
Intsmational application No. International filing date (day/month/year)
PCT/CAD3/00091 24 January 2003 (24.01.03)
Intsrnational publication dete (day/month/year) Priority date (dey/month/year)
Not yet published 01 February 2002 {01.02.02)

Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al

1. The spplicant is harsby notifled of tha date of recsipt (sxcept whare the leiters "NR"™ appear In the right-hand column) by the
imternations! Bursau of the priarity dooumant(s) relating to the sariler application(s) indloated below. Unisss otherwise
indiéated by an‘asterisk appeating next to 8 date of receipt, or by tfie leiters "NR”, [n the right-hand column, the priority
dooument conoerned was submitted or transmittad to the imternational Bureau in compilanoe with Rule 17.1(s) or (b)-

2. This updetss and replaces any pmlouniy lasued natification aonosrning submission or tranamitta! of priority doouments.

3. An gsterisk(®) appearing naxt to a date of recsipt, In the right-hand column, denotea a priority document submitted
or transmittad to the International Bureau but not In compllance with Rule 17.1{s) or (). in such a case, the sttention
of the applicsnt s Jdirected to Rule 17.1(c) which provides that no designated Office may disragard the priority olaim
oonosrned before giving the spplioant an opportunity, upon entry into the national phase, to furnish the priority document
within s time limit which is reasonable under the clrcumstances.

4. The lstters "NR" appearing in the right-hand eolumn denote a priority document which was nat received by the intemational
Bursau or which the applicant did nat request the regeiving Offios to prepare and transmit to the intemational Bureau,
as provided by Ruls 17.1(a) or {(b), respectively. in such a case, the sttention of the spplicent Is directsd to Rule 17.1(c) which
provides that no designated Offics may disregard the priority elaim conoerned before giving the applicant an opportunity,
upon-entry into the national-phirse; to furmish the-priority-documnent within a-time limk which is reasonable-under the - S

The international Buresu of WIPO
34, chamiii des Colombettes
1211 Genava 20, Swiktasriand

Facaimile No. {41-22) 338.80.85

ciroumstanoces.
Priarity data Prioritv apniicstion No. Courtry or regional Offion Data of rapeipt
or PCT mostving Offios of oriority documant
01 Febr 2002 {01.02.02) 2,389,970 CA 17 Febr 2003 (17.02.03)
Authorized offiosr

T. Vernhes (Fax 338-8995)
Telsphone No. (41-22) 338 B133

Form PCTAR/304 {July 1688)



The deniand neugt be filed directly with the compeient International Prefiminary Examining Authorily or. if two or more Authorities are competent,
with the one chosen by the applicant.  The full name or two-letter code of that Authority may be indicated by the applicant on the line below:

IPEA/

PCT CHAPTER II

DEMAND

under Article 31 of the Patent Cooperation Tresaty:
The undersigned re?unu that the international application specified below be the subject of
international preliminary examination according to the Patent Cooperation Treaty and
hereby clects ali eligible States (except where otherwise indicated).

For Intemnational Prelimi Examining Authority use only

Identification of IPEA Date of receipt of DEMAND

Box No.1 IDENTIFICATION OF THE INTERNATIONAL APPLICATION ‘T"gl".';'a'f,';;t'f;' s file roference

Internationsl application Ne. International filing date (dayhonth/pear) | (Earliest) Priority date (dawmonth/year)
PCT/CA03/00091 24/01/2003 01/02/2002

Title of invention

HEPATITIS C INHIBITOR TRI-PEPTIDES

Box No. 11 APPLICANT(S)

pr— e fra ; Telephone Na.
O e e s o o e iy T ™ | 011 49 8132 77 2326
BOEHRINGER INGELHEIM INTERNATIONAL GMBH Facsimile No.
Binger Strasse 173 011 49 6132 77 3000
D-55216 Ingelheim Teleprinter No.
GERMANY

Applicant’s registration No. with the Office

State (that is, country) of nationality: State (that Is, country) of residence:
DE DE

Name and address: Fomily nawe followed by given nawe; for a lagal entlty, fisll official desiypwtion. The arkiress st inciude postal cods ared e of cowsiry)
LLINAS-BRUNET, Montse

2100 Cunard Street

Laval, Québec H7S 2G5

CANADA

Stete (that Is, country) of nationality: State (that is, country) of residence:
CA CA

Name and address: (Ramily novwe Bowed by given name; for a legal entlly, fisll official desigration. Tiw addrexs snat include postl code and name of cowntry,)

BAILEY, Murmay, D.
2100 Cunard Street
Laval, Québec H7S 2G5
CANADA

State (that is, country) of nationality: State (fhal is. country) of residence:
CA CA
— =

? — . -

Further spplicants are indicated on a continustion sheet.

Form PCT/IPEA/401 (first sheet) (March 2001; reprint July 2003) See Notes to the demand form

&



i lication No.
Sheet No. 2 International application No

PCT/CA03/00091

Continuation of Box No. Il APPLICANT(S)
1 mone of the following sub-baxes Is used, this sheet should nat be included in the demand.

Name and address: (Family nome followed by given name; for a legal entity, fill official designation. The adddrexs muat inchade postal code ard name of cowry,)
GHIRO, Elise

2100 Cunard Street

Laval, Québec H7S 2G5

CANADA

State (thar Is, country) of netionality: State (that is, country) of residence:
CA CA

Name and address: (Family nane fllowed by given nome; for o lgal entity, full official designation. The address st include posind cods and nome of cowry,)

State (rhat is, country) of nationality: Stte (that is, country) of residence:

Name and address: Famiy nome foliwad by given name; for a legal entily, full gificial desigretion. The adkdrezs must includs postal code ond name of country,)

State (tha! Is, couniry) of nationality: State (that is, country) of residence:

Name and address: (Family name followed by given nome; for o legal entlly, full official designation. The address wont inchals pastal cods ord name of counry,)

State (that is, couniry) of nationality: State (that is, country) of residence:

|:| Purther epplicants ere indicated on another continuation sheet.

Form PCT/IPEA/401 (continuation sheet) (March 2001; reprint July 2003) See Notes 1o the demand form




International application No.

Sheet No. , 3 PCT/CA03/00091

Box No. I11 AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person in E agent D comman representative
and has been sppointed carlier and represcents the applicant(s) also for international preliminary examination.
D is hereby appointed end any earlier appointment of (an) agent(s)common representative is hereby revoked.

[[] is hereby appointed, specifically for the procedure befare the International Preliminary Examining Authority, in sddition to
the agent{s)/common represcniative appointed earlier.

Name and address: (Family name foliowsd by given name; jor a lagal enttty, full official designation. | Telephone No.

BERNIER, Louise, G. Facsimile No.

c/o Boehringer Ingelheim {(Canada) Ltd. (450) 682-8434

2100 Cunard Street Teleprinter No.

Laval, Québec H7S 2G5

CANADA Agent'sregistration No. with the Office

E] Address for correspondence: Mark this check-box where no agent or common representative is’has been appointed and the
space sbove is used instead 1o indicate a special address to which cormespondence should be sent.

Bax No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerniog amendments:*
1. The applicant wishes the international preliminary exarnination to start on the basis of:
the international application as originally filed
the description as originally filed
89 amended under Article 34

as ariginally filed
8s amended under Article 19 (together with any accompanying statement)
as amended under Article 34

the claims

the drawings as originally filed

as smended under Article 34

kel [k

2. [[] The epplicant wislies any amendment to the claim under Article 19 to be considered as reversed.

i D The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months
from the priority date unless the Intcmational Preliminary Examining Authority receives a copy of any amendments made
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (Thiy check-
bax may be marked anly where the time limit under Ariicle 19 kas not yet expired.)

*  Where no check-box is marked, international preliminary examination will start on the basis of the international application
a griginally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application
under Article 34 are received by the Intenational Preliminary Bxamining Authority before it has begun to draw up a written opinion
or the international preliminary examination report, as so eamended. -

Language for the purposes of international preliminary examination: English...

which is the language in which the intemational application was filed.
D which is the language of a translation furnished for the purposes of international search.
D which is the language of publication of the international npplication.
D which is the language of the translation (to be) furmnished for the purposes of intemmational preliminary examination.

Box No.V ELECTION OF STATES

The applicant hereby elects all eligible States (tAhat s, all States which have been designated and which are bound by Chapter Il of
the PCT)

excluding the following States which the applicant wishes not to elect:

Form PCT/IPEA/401 (second sheet) (March 2001; reprint July 2003) See Notes to the demand form
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Sheet No. .4 International application No.
o PCT/CA03/00091
Box No. V1 CHECK LIST
The demand is accompanied by the following clements, in the language referred to in For International Preliminary
Box No. 1V, for the purposes of international preliminary examination: Examining Authority use only
received not received

1. translation of intemnational epplication sheets O O
2. amendments under Article 34 : sheets C O
3. copy {or, where required, ranslation) of

amendments under Article 19 sheets O .
4. copy (or, where required, translation) of

statement under Article 19 : sheets D D
5. letter : sheets (| |
6. other (speclfy) . sheets ] O

The demand is also accompanied by the item(s) marked below:
1.[B] fee calculation sheet 5.[] statement explaining lack of signature
2.[] original separate power of attorney " 6. [[] sequence listings in computer readable form
3.[] original general power of attomey 7.[] tmbles in computer readable form related to
4 D copy of i of sequence listings
reference number, if any: 8. other (specify):

Box No. V11 SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 1o each signature, indicate the nams of the person rigning and the capacity in which the person signs (if such capacily is not abvious from reading the dsmand).

Louise G. BERNIER
Agent for Applicant

1. Date of actual receipt of DEMAND:

For Intemational Preliminery Examining Authority use only

2. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

3 D The date of receipt of the demand is AFTER the expiration of 19 months
) from the priority date and itemn 4 or S, below, docs not apply.

] The applicant hes been

informed accordingly.

Rule 80.5.

4 D The date of receipt of the demand is WITHIN the period of 19 months from the pricrity date as extended by virtue of

is EXCUSED pursuant to Rule 82,

5. D Although the daie of receipt of the demand is afier the expiration of 19 months from the priority date, the delay in arrival

For International Bureau use only

Demand received from IPEA on:

Form PCT/IPEA/40] (last sheet) (January 2003; reprint July 2003)

See Notes 1o the demand form
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PCT CHAPTER II
FEE CALCULATION SHEET
Annex to the Demand
_ For Intemational Preliminary Examining Autharity use only e
Lo e.  PCT/CA03/00091
il reterenee. " 131107 pet-2 Datc stamp of the IPEA
Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

CALCULATION OF PRESCRIBED FEES

1. Preliminary examination fee | 1530.00 EURO] P

2. Hendling fee (Applicants from certaln States are

entitied to a reduction of 75% of the handling fee.
re the applicant is (or all applicanis are) so
entitled, the amount to be entered at H is 259% of the L

F T ) T —

159.00 EURO | H

3. Total of prescribed fees
P P Y e 1689.00 EURO

TOTAL

MODE OF PAYMENT

thorizati 1 .
::ucount wi‘:’hrl ttl?e IPEA (dep:l:tlow)

L]

cheque L]
postal money order D coupons

L]

bank draft other (specify)):

revenue stamps

OO0

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
{This mode of payment may not be available at ell IPEAs)

IPEA/
D Authorization to charge the total fees indicated above. Deposit Account No.:
[ (rhischeck-bax may be marked only if the conditions for Date:
depasit accounts of the IPEA so permit) Authorization
to charge any deficiency or credit any overpayment in Name:
the total fees indicated above.
Signature:

Form PCT/IPEA/401 (Anncx) (March 2001; reprint July 2003) See Notes lo the fee calculation sheet



PATENT DEPARTMENT ’/\q/
PATENT COOPERAT! N TREATY

AUG 2 8 2003
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY MﬁrCT\
To:
BERNIER, Louisme G.
BOEHRINGER INGELHEIM (CANADA) LID. NOTIFICATION OF RECEIPT
2100 Cunard Street OF DEMAND BY COMPETENT INTERNATIONAL
Laval Quebec H7S 2G5 PRELIMINARY EXAMINING AUTHORITY
CANADA
pdated PCT Rules 59.3(e) and 61.1(b), first sentence
scHL'I:g Iu gentto Gl'an ( Aﬂl‘llllllllrll.l\'(l nwueuu(:}s:nhn 601(n))
Scanned / sent to BIPI (with encl.)
. Duts of mailing
ENP due { day/month|year) 22-08-2003
| Applicant’s or agent's file reference IMPORTANT NOTIFICATION
15/107"PCT=2
Internstional appiication No. International filing date (day/monathjyaar) Priority date {day/month]ysar)
PCT/ CA 03/ 00091 24/01/2003 01/02/2002
Applicant
BOEHRINGER INGELHEIM INTERNATIONAL GNBH ot al.
. The cant i notified that this [nternationsl Prellminary Examining Autho: neiders the following date s the
date nulp:l:rﬁtgmmd for international prefiminary enannun of the lnllrn:l.“l:,unn:l lpplh'al.lon. .

11/08/2003

2.  ‘This date of receipt ix
X] the actual date of receipt of the demand by this Autharity (Rule 61.1 (k).
[[] the actual date of receipt of the demand on bebalf of this Authority (Rule $9.3(¢)).

tho date on which this Autharhy has, in responst to the invitation to correct defects in the demuand
(Form PCT/IPEA/404), recelved the required corrections.

3 ATTENTION: That date of t is AFTER Lhe ofl’monﬂlfrumth- , thw
D m-)mﬂmhmm(h)mhwwnﬁud o8 lhnanuyp!:n’:‘lﬂ“- Cmnqph_ untll 30
months from the lu‘ltydne(erllurmmoﬂlul)mnﬂe.‘ll(l».'l‘ ‘ore, the scts for entry into the national
phlnmunhplrfwmdld:hlnmmmﬂufmmlhpnmlydlh(urhm'l.nlnmnolﬁm)( 22). For dewalls, pee

the PCT Appilcant's Guida,Volume I1.

U (1 applicabis) This notification confirms the information given by telephone, facsimile transmission or in person
on:

4 Only where paragraph 3 applies, a copy of this notification has been sent Lo the International Bureau.

Name and mailing address of the IPEA/ [ Authorized officer
Buropean Patent Office
D-30298 Munich FERRO VASCONCELOS M

Tel (+4a9-89) 2399-0, Tx: 523656 epmu d
Fux: (+409-89) 2399-4465

el wwt "“TINE



YU UI/UD44 1D
PCT/CAD3/00091

X’

PATENT COOPERATION TREATY

C rrected Versi n/Versi n Corrigée From the INTERNATIONAL BUREAU

PCT e
NOTICE INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL ﬂﬁmmﬁ;&‘; (Canade) Lid
APPLICATION TO THE DESIGNATED OFFICES 2100 Cunard Street
) Laval, Québec H7S 2G5
(PCT Rule 47.1(c), first senience) CANADA
- | PATENT DEPARTMENT
Daite of mailing(day/montiviear)
07 August 2003 (07.08.03) Socnned / sent to Gmb gC: 4 3 76n3
Applicant’s or agent's file reference ———n
13/107 PCT-2 ENP due: MPORTERENORGE-— .-
Intemnational application No. Intermational filing date{day/month/year) Priority date{day/month/vear)
PCT/CA03/00091 24 January 2003 (24.01.03) 01 February 2002 (01.02.02)

Applicam
BOEHRINGER INGELHEIM INTERNATIONAL GMBH

[. Nolice is hereby given thel the Intemational Burcau hus communicaied, as provided in Article 20, the internationul application (o the
following designated Offices on the date indicated above as the date of mailing of this notice:

Al, AZ, BY, CH, CO, DE, DZ, GH, HU, KG, KP, KR, MD, MK, MZ, RU, TM, US

In accordance with Rule 47,1 (c), third gentence, those Offices will accept the present notice as conclusive evidence that the communication
of the inlemational application has duly 1aken place on the date of mailing indicaied above and no copy of the intemational application is
required io be furnished by the applicant 1o the designoled Office(s).

B
.

The lollowing designated Offices have waived the requirement for such o communication s Lhis time:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CN, CR, CU, CZ, DK, DM, EA, EC, EE, EP, ES, F, GB, GD., GE,
GM, HR, ID, I, IN, IS, JP, KE, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NO, NZ, A, OM, PH, PL, PT,
RO, 8D, SE, SG, SK, S, TJ, TN, TR, TT, TZ, UA, UG, UZ, VG, VN, YU, ZA, ZM, ZW

The communication will be made 10 those Offices only upon their request. Furthermore, those Offices do pat require the applicant 10
furnish o copy of the intermationul application (Rule 49.1{a-bis)).

3. Enclosed with this notice is a copy of the international application as puhlished by the Intemational Burean on
07 August 2003 (07.08.03) under No. 03084418

4. TIME LIMITS for filing a demand for inlernationa] preliminary examination and for eniry luto the natlonal phase

'The applicuble Lime limil for enlering the mational phase will, subject (o whai is meld lo the following parsgraph, be 30 MONTHS [rom
the priority date, not only in respect of sny elected Office if 8 demand for international preliminary examination is filed before the
expiretion of 19 months {rom the priority date, but also in respect of any desigmated Office, in the absence of filing of such demand, where
Aricle 22(1) as mudified with effect from | Apeil 2002 applics in respect of that designated Office. For further details, see PCT Gazette
No. 4472001 of | November 2001, pages 19926, 19932 and 19934, as well as the PCT Newslatier, Oclober and November 2001 and
February 2002 issues.

In practice, time limits other (han the 30-monih Ume Mmit will conlinue to apply, for various periods of lime, in respect of cenain
designated or clected Offices. For regular updates op the applicable time limlis (70, 21, 30 or 31 months, or other time limit), Office by
Office, refer 10 the PCT Gazeste, the PCI° Newsletter and the PCT Applicani’s Guide, Volume 11, National Chaplers, all available from
WIPO's Intemnet xile, al hup/www. wipo.int/peten/index.luml.

For filing a demand for iriernational preliminary examination, sac the PCT Applicant’'s Guide, Yolume VA, Chapier IX. Only on
spplicant who is a national ar vesident of a PCT' Contracting Stale which is bound by Chapler 11 has the right o file a demand for
international preliminary examination (al present, all PCT Conimcting Stutes ure buund by Chapter IT).

It is the applicant’s sole responsibliity o moniior all these time limils

The Intemational Burean of WIPO Authorized officer
i ‘5::';:?0. Swizerland Judith Zahra
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PCT/CAD3/0009!
PATENT COOPERATION TREATY ' ;
PATENT DEPARTMENT, - K . !
_ From the INTERNATIONAL BUREAU
SEP 1 9 2003 PCt i : .
INFORMATION CONGERNING ELECTED | BERNIER, Loulse, G.
OFRECES'NOTIFIED OF THEIR ELECTION .. | Boshtinger Ingelhigim {Canads) Lid.
i~ 2100 Gunard Street
{PC1 Aule 81,3} | tavat Quabec HIS 2G5
. Canada
Dot o meiling (Gayimorsives | "?, '
0B Septmbsr 2002 (08.08.03) . | | I _
‘ “"'4‘3,“",;’;;,';2""‘“"’"‘?‘ . . IMPORTANT INFORMATION
| imomationit apoligisionNe, | imstnstgiifiling date ldavlmomlwmj . date {day/monthjyear)
PCT/CAGI00091 24 Jahuaty-20037124.04.03) | = 01 Februgry 2002 (01.02.02) .
Apalicint - L . . . o
'BOEHHINGEH INGELHEIM INTERNATIONAL GMBH et al
= mE————— . m— T O A ava——

; 1. mm .{i‘ljomvlntmu that she Imnllhnll Butesu hn..nehljlu w An!elnaim. mnillld epohrol the fow

EP tAT,AE,BG,CH,CY;0Z,DE,DK,EE,ES,FI,FR,G8,GR,HUET.LUMCL PT.SE.SI
- SK¥R - A
Nutional ;BG cg,cu DE,GB 1L, JP,KP, KR,MN,NO,PLRO,AU. SK.US

2. ¥he followl ‘have mmnh. ul IRaation W ‘the notification will be th
by the Im;'nﬁqm?mu':,m upon’ m&,,m.ﬁﬁ'“"“" “‘!" slbction) the on will be sent1p them

AP {8H, 6N KELS, MW, MZ5D,5¢. 82, 12,u6ZM,2%
EA :AM,AZ,BY,KG,KZ,MD,RY,TJ,T™M
1 - OwiBFBIER,GG,CHOM,CAGNSO.GW,MLMRNESNIDTS.
National tAE,AG,ALAM,AT,AU,AZ,BA, BB, BB,BY,BZ,CH,CO,CR,CU,62,DK,0M, U2, EC,
. EE,ES.FI,GD,GEGH,ON,HAHU,IB,IN, IGKEKG KZLC,LLER LS LTV LV MAMD, .
MG, MK, MW, M2, M2,NZ,08,PH;FT,SD,SE, SG,SL T, TM, TN.TR, 7T, TZUA,UG,UZVG.VN,
YUZAZMIW . .

3. The sppiicantis umlalhd thit lll muyst snaer the 'Enallmlhhln"

A T T

ln;'l'v ‘sxernination re
e R

f | dl‘lhﬂlll'mnﬂﬁ'lmlhi dlli‘lﬂ‘ll mi ted |
B s o i i st it

— - ECe e
B - : .t 7r

)mnmml: v i i S S
131‘6-"‘"" - . Catheﬂnﬁ TQLU (Fax 338-8995)
Facaimile No. (41-23) 83845.95 R Tohpljomﬂo. m—mu‘im
P LI e S Yy —EDADDOA
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PATENT COOPERATION TREATY
PATENT DEPARTMENT

From the INTERNATIONAL BEAROHING AUTHORITY Pdf 04 2003
To: Agent__ -

BOEHRINGER INGELHEIM (CANADA) LTD.

i o e &

una ree
Laval Quebec H7S 2G5 COMMUNIGATION IN OABES FOR WHIOH

RO OTHER FORM 18 APPLICABLE

Dale of maling
(dnymonthiyen]  28/02/2003
Applicent’s or agert’s fle rviersnce REPLY DUE
SPT-PLT2 Bes paragraph 1 below
inlsrational appiloation No. inksmationsd filing dale
PCT/CA 03/ 00091 (dapmanibye®)  24/01/2003

Appiioant

BOEHRINGER INGELHEIM INTERNATIONAL

1. [[] REPLYDUE witin 2088Kkieys from the sbove dais of maling

[X] NoRerLYDUE

2. COMMUNICATION:

The appliicant s imlormed that sstablislonent of the intemstional esarch report (8A) for non rt-flings may be delayed due to
a ourrent seareh basidog.

the time Em}l for the nalional before officas uncier Articls PCT anxd sincind offices
e e et e o e o B L B o
priority date (before the EPO the ime limit is 31 monthe from the priorily dale - see Fuls 107 EPO as amandad with effecl from
2 January 2002 - OJ EPO 8-%/2001, 373) not sll PCT conimoting sisins heve yei made the necsssary to their
national lews and will for the time being continus fo require entry 1o the nationsl phess a 20/21 months the priority
duis if & dernans has not been flled before tha end of 19 months from the priorlly dale - ses POT Garsita/PCT Newnletier
avallable on the WIPQ internst site at hitp/Awvww.wipo.ini/pal/endnciex. himl for an up io dale list of the sppliosble time Imis.

in thase ciroumsiances, the EPO acting as IPEA will acoept, without ey labe peyment ise under Ruls 584is PCT, the handling fes
-ihMﬂmmﬁﬁmhﬁnhmdhmﬂmbhmm,mﬂhmMﬂ
within the time prencribad In Rules 57.3 and 58.1(b) PCT, provided thet they are paisi within one month frem the date
dmﬂeﬂh.n;la..hEPo-ImInmﬂmmldhnrmﬂhMﬂbhd PCT aftar wpiry of this ons-month
m.lnuummemmmmmm the applioant has not amount dus, the
shall be considered as i & had not been submiied (Fuls 1{)-{ch PCT). A loss of righis may well be the sonsequence
wuﬁwhmmmmmhmu—mmammmw

Note that I the compsient IPEA chossn by the eppiiosnt Is not the EPO and I the fess mentionad above are ol paid within the
time Emk prescrived n Rules 57.3 and 58.1{b) PCT, the compstant IPEA Is eniftied 1o spply Fule 58bis.1(s) PCT immadiately

i your eppliosiion i affected, we spologise for arry incorvenienos amused.

, apploanis sre reminded that s of 3 January 2002 a relionalised PCT I prosecure may apply, see OJ EPO 11/2001, 539
%hm-mﬂndm-clﬂm'l;mm Mﬂmm?ﬂmnnﬂudﬂu
business, ses OJ EFO 10/2001,482. Appliognis should also beear In ths resiriotion of the EPO's as |8A and
=Mh;mmm|nmdmmmmmem1mm PCY Newalatier

Nams and malling ackires of the intemalionsl Searching Authwrlly | Aulhoriced effieer
— = Eiropean Puient Office, P.B. 5818 Pateniiasn 2
NL-2280 HV
@ Tel (+31-70) Ti. 31 651 epo i,
Feoc (#31-70) 340-3016

ISA/EP
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<N . Ewopli E Offlos
BT Piyant . PaeniOfos  desbrevens
T 3
.0) FAX {070) 3403016 PATENT DEPARTMENT
.., Generakiirakiin 1 Diractorate Ganeral 1 Direction géndeule 1
FN—5-200%
BERNIER, Louise, G. Aownt:__ — |IIIIIIII|II
Boehni Ingelhel ada) Lid,
2700 Ounerd Serwet |
%}”AN.IASRMHTSZGS ive® Ousd Servt
Tel.: +31 (0)70 340 45 00
pou-peapdated
-=ad sentto Gmb! IFIMH
_ﬁ._u__!.".'-i_l'—jzs-d'l 14.06.04
ENP due: =
Fietarance Appication No/Pamnt No,
037007467 - 2117 POTIOAG300091  \2)' &3
Y= ——
Boehringer ingelheim intemational GmbH

Entry into the Europsan phase before the European Patent Office

These notes desacribe the procedural steps required for entry into the European phase
before the European Patent Office (EPO). You are advised to read them carefully:
fallure to take the necessary action in lime can lead to your application being desmed

withdrawn.

1. The above-mentioned Intemeational patent application has been given European

application No. 037007435.7.

" using EPO Form 1200 (avallable free of charge from the €

2. Applicants without a residence or their principal place of business in an EPC contracting state may

themseives initiete European procesaing of thelr intemational appications, provided they do so before
expiry of the 31st month from the priority date (see aiso point 6 below).

During the European phase before the EPO as designated or elected Office, however, such
Eg%)lunh muet be represented by a professional representative (Arts. 133(2) and 134(1), (7)

Procedural acts performed after expiry of the 31st month by a professional mpresentstive who acted
during the intemational phase but is not authorised to act before the EPO have no legal eftect and
therefore fead to loas of rights.

Please note that a professional represeniative authorised to act before the EPO and who acted
for the applicant during the international phass doss not automatically become the
representative for the Europsan phase. Applicanis are thereiore strongly advised io appoint (n
good time any represeniative they wish 1o Initlate the European phase for them; otherwise, the
EPO has to send all communications direct to the applicant.

. Applicants with a residence or thelr principal place of business in an EPC oconfracting state are not

obiged to appoint, for the Europsan phase before the EPO as designated or elected Office, a
professional representative authoriaed to act before the EPO.
However, in view of the complexity of the procedure it ls recommended that they do so.

Applicants and slonal representatives are also otrolpgly advised to Inltiate the Eurcpean phass

). This however ls not compulsory.
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5. To enter the European phase before the EPO, the following aots muat be performed.
(N.B.: Fallure validly to do so will entall loss of rights or other adverse legal consequences.)

6.1 Hthe EPO Is aoting as designated or elected Office (Arts. 22(1}(3) and 39(1) PCT reapectively),

:p;lloanu must, within 31 months from the date of filing or (where appiicabie) the earfiest prio

8) Supply a translation of the intemational application into an EPO official Iangg if the

Irg;g;(ﬂac):nEnFl'cB;lmm did not publish the application in such a language (Ast. 22(1) and Rule
1 .

if the transiation ls not flled In time, the International application Is deemed withdrawn
bhetfore the EPO (Ruls 108({1) EPC).

This lose of rights Ia deemed not to have oocummed i the transiation ls then flled within a
two-month graoe period as from notification of an EPO communloation, provided a surcharge is
pald at the same tme (Rule 108(3) EPC).

b) Pay the national basic fee (EUR  125,00) and, where a supplems: Euro soarch report
(1)(0;:3 g;ﬂ

has 1o be drawn up, the search fee (EUR 690,00 ; Rule 107 (e) EPC).

i the time Imit under Article 78(2) EPC expines before the 31-month time fmit, pay the
designation fee (EUR  75,00) for each contracting state designatad (Rule 107(1){d) EPC).

d) i the time Imit under Artiola 84(2) EPC expires before the 31-month time Imit, file the written

request for examination and pay the examination fee (EUR 1430,00 ; Rule 107(1)(f} EPC).

8) Pay the third-year enewal fee (EUR  380,00) If it falls due before expiry of the 31-month ime

imit (Rule 107(1)(g) EPC).

if the fees under (b) to (d) above are not paii In ime, or the written request for examination is not
filed in fime, the Intemational application la deemed withdrawn before the EPO, or the
contracting-state designation(s) In question is (are) deemed withdrawn (Rule 108(1) and {2) EPC).
However, the fees may still be validiy pald within a two-month grace period as from notification of
an EPO communication, provided the necessary surcharges are paid at the same time (Rule
108(3) EPC). For the renewal fee under () above, the grace period Is six months from the fee's
due date (Article 86(2) EPC).

if the application doocuments on which the European grant procedure is to be based comprise more
then ten claims, a claims fee is payable within the 31-month tme Emit under Rule 107(1) EPC for
the sleventh and sach subsequent olaim (Rule 110(1) EPC). The fee can however still be paid
within a one-month grace period as from notification of an EPO communloation pointing out the
failure to pay (Rule 110(2) 50).

8. ¥ the applicant had a representative during the application’s international phase, the present notes will
be sent to the representativa, asking him to inform the applicant accordingly.

All subssquent communications will be sent to the applicant, or - if the EPO Is Informed of his
appointment in time - to the applicant’s European representative.
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7. For more detalls about time imits and prooedural acts before the EPO as designated and slected Offios,
sae the EPO brochure

How o get a European patant
Guide for applicants - Part 2
PCT procedure before the EPO - "Euro-PCT"

This brochure, the [ist of professional representatives before the EPO, Form 1200 and detalls of the
latest fees are now all available on the intermet under

http://www.ouropean-patent-office.org

RECEIVING S8ECTION

P



PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:

BOEHRINGER INGELHEIM (CANADA) LTD.
Attn. Bernier, Louise §.

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT

fmo] Cuna L‘d sﬁ; ge 265 OR THE DECLARATION
a
c:;mf:::,: © '{ P\mnc\me.ﬂh (PCT RuATENT DEPARTMENT
w:mmermu under Art.\Q ¢ MAY 15 7003
Scanned / sent to BIPI (with encl.) lth_\_‘ 14 tz@ ‘
Date of maling
ENPdus:. (daymantvyear) lmsnmgm
Applcant's or agent's fle reference
13/107 PCT-2 FOR FURTHER ACTION Ses paragrephs 1 and 4 below
Inemational appication No. international fiing date
PCT/CA 03/ 00091 (dayimonthiysar)  24/01/2003
Appficant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

1. m The applicant Is heraby notified that the insmafional Search Report has bean establshad and Is trenamitied harewith.

Flling of amendments and statement under Article 18:

The epplicant Is entitied, It he so wishee, to amand the ciaims of the Intemational Application (see Rule 48):

When? The time limit for flling such amendments Is normaly 2 monthe from the dais of transmittal of the
ntemational Search Repart; however, for mora detalls, ses the notos on the accompanying sheet.

Where? Dincily o the  Inlemational Buresau of WIPO
34, chamin dee Colombetine
1211 Gangva 20, Bwitzariand
FascimBe No.; {#1-22) 740.14.35

For more defalled Instructions, sas the nolas on the accompanying sheat.

=0

m1mxu)nmumuhmmu harewith.

3 D With regard 1o the protest apainst payment of (an) addtional fes{s) undar Fide 402, the appiicant is notified that

the proiast togsther with the dacision thareon has been tranamitted o the Intemational Bu opathar with th
lp.plla-\rlnqmlrhmmmdm:ommdhaddgnm rwomun..

O

[] mo daciston has basn made yet on the protest; the applicant will ba notified as soon as a dacision Is mace.

4. Further action{s)k The epplicant is reminded of the following:

Mdﬁ“nunhtnmhmmh the iniarmational
the appiicant wishes 1o avold or

compistion of the technical preparations for intemationsl
Within 10 monthes fom the

The MIIWWHIMIWMMHI“WMMM declaration under

» & Notics of withdrawsl of the INamational appiication, or of the
prlullvehlm must reach the Intemational m-mmmmimmw batore the

priorty demand for intemational preliminary
M|bpmmhmwm#n:ﬂﬂmmwmhmummannmlomuum later).

Within 20 months from the priofily date, the applicant parform the preasribed
Offices which have not m‘n:::dhﬂglﬂwhlwwmﬁﬂn 1DI'I'I¢11|'IIPII=I'II'B
pricsity date or couki not be elected bacause they are not bound by Chagter IL.

will be published by the Intemational Bureau.

smamination must be flad I the applicant

aols for entry Into the naflana

Name and maling ackiess of the Intsmational Searching Authoriy
_—Eummmnah P.D. 5818 Patantiaan 2

NL-2280 HV
j Tel. {+31-70) 3402040, Tx. 31 851 epo
—S=7_ Faxc (+31-70) 340-2018

Authorized officer
Eva Bohécové
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PCT

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

P e st | FOR FURTHER Sovaiey s e e S e
13/107 PCT-2 ACTION _

international application No. Intermational filing date fdmy/month/iyeer} (Earlleat) Priority Date {day/nonthyean
PCT/CA 03/ 00091 24/01/2003 01/02/2002

Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

This inlemational Search Report has been prepared by this Intomational Saarching Authority and Is tranamitiad to the applicant
according io Articie 18. A copy Is baing tranamitted to the Intemational Bureau.

This International Search Report conalsta of a otal of 3 sheets.
Itls alsp accompanied by a copy of each prior art document cited In this report.

1. Baasls of the report
a. With regard to the language, the intemational search was caried out on the basis of the intemational application in the
language in which it was flled, unisss otherwise indicated under this em.
I:] the Intemational asarch was camied out on the basls of a translation of the Intemational appiication furnished io this
Autharity (Rule 23.1(b)).

b. With regard to any nucleotide and/or amino acid saquence disciosad in the Intemafional appfication, the intemational ssanch
was carriad out on the basis of the sequence leting :

contalned In the inemational application In written form.

filed together with the Intamational appliication In computer readable fonm.
fumishad sibsecuently to this Authortly in written form.

fumnished subsequently to thia Authority In computer readble form.

the statamant that the subsecuently furmished writtan sequence listing does not go beyond the disciomue in the
intsmatianal applcation as fied has been fumishad.

the statemaent that the inlormation recordad In computer readabile form [s idantical to the writtan aequence lisiing has been

Cartain olalma were found unsearchable (Gee Box I).
Unity of invention Is Iacking {sse Box Il).

OO0 0O 00000

4. With regard to the tithe,
[[] thetextis approved as submitied by the eppiicant.
[X] the text has been estabiished by thia Authortty 1o read es fliows:
HETEROCYCLIC TRIPEPTIDES AS HEPATITIS C INHIBITORS

5. With regard 10 the abatract,
[X] the textis approved as submittad by the applicant.

the text has been established, according to Rule 38.2(b), by this Author! it in . The s
D Mﬁnmonnﬂnmhdahdmlﬂmdﬁlm&mn#. wmns:blhlc .m

6. Tha figare of the drewings b be published with the absiract ls Figume No. ——eee
[[] essuggestsd by the appicant [X]  Noneofthe igums.

[] because te appicant talled to suggest a fgure.
[[] becauss this figure betiar chamcterizes the invention.

Form PCT/ISA/210 (firet shaat) (July 1908)



INTERNATIONAL SEARCH REPORT

2\

Intemaiional Application No
PCT/CA 03/00091

According to Imtemational Putert Clasaification (IPG) of to bolh nasonsl classiication and IPG

4 'A0IK31/47  A61P31/00  CO7X4/00

Mnmurn documantation ssarched (clasalication eystem folowsd by cassticaiion symbols)
IPC 7 CO7D A6IK CO7K

Documantstion searchod othar than minimasn documnentation 1o the axiant that sarch documenis are inchuced In the fekly semrched

Electronic data base consuliad during the Intemnational ssarch (namo of data bess and, whes practical, ssanch lams usac)

EPO-Internal, WPI Data, PAJ, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calagory ® | Citation of documant, with indicstion, whars spproprista, of !he relsvant passages Relevant 1o chim No.
A WO 00 09543 A (BOEHRINGER INGELHEIM CA LTD 1-31
; GOUDREAU NATHALIE (CA); GHIRO ELISE ()
24 February 2000 (2000-02-24)
cited in the application
p. 90, cpd. 35p; p. 91, cpd. 333
claim 1
A WO 00 59929 A (BOEHRINGER INGELHEIM CA LTD 1-31
;GOUDREAU NATHALIE (CA): GHIRO ELISE ()
12 October 2000 (2000-10-12)
¢ited in the application
the whole document
D Purther documents are lisiad In the continuation of bax C. D mmmnumm
* Special cadagoriaa of clied documants : T terdh - date
“A" document duiing e ganoral tae of e art which b ot """'..u..“""“...'.'n'.“m"“’p.':"m.'.'.'., 'ﬂ',mm“
-umupunumcmm- intemational 2 documant of particulsy venton
"+ qz:-nmﬂnmw d-m- W:MM%%'L.
ﬁhﬁ'ﬂm =] Y i D Lo 5 BVEIE an KoeHve up":"un-
o mmbnwm usa, axhibiiion or mummmwmm such doc-
other means manis, such combination baing obvious to & panson sidied
" documant piblahad pror o fhe lnkemational g ate but I the ert.
indarthan the priority date claimad “&" documnant membar of the sams patanl farmilly
Dais of tha actual compistion of the inkemationsl search Oute of mailing of the intomational search report
8 May 2003 14/05/2003
Nams and maling addrees of the ISA Authorized olficer

Ewropasn Palent COifice, P.B. 5818 Pateniiaan 2
NL - 22080 HV

Tu.(m-mmum 651 aponi, Fritz, M
[ ]

Fax: (+31-T0) 340-301




INTERNATIONAL SEARCH REPORT

Iinfermation on patent fumily membaers

International AppEcation No
PCT/CA 03/00091

8"

Patant document Publication Patont family Publication

cliad In saarch report daw member(e) date

W0 0009543 A 24-02-2000 AU 5273199 A 06-03-2000
BG 106232 A 30-11-2001
BR 9913646 A 05-06-2001
CA 2338946 Al 24-02-2000
Wo 0009543 A2 24-02-2000
CN 1323316 T 21-11-2001
Cz 20010516 A3 15-08-2001
EE 200100081 A 15-08-2002
EP 1105413 A2 13-06-2001
HR 20010102 Al 28-02-2002
HU 0105144 A2 29-04-2002
JP 2002522554 T 23-07-2002
NO 20010683 A 02-04-2001
PL 346626 Al 25-02-2002
K 2062001 A3 08-10-2001
TR 200100432 T2 21-09-2001
TR 200200129 T2 21-06—2002
us 6534523 Bl 18-03-2003
us 6323180 Bl 27-11-2001
us 6268207 Bl 31-07-2001
us 6329379 Bl 11~-12-2001
us 6329417 Bl 11-12-2001
US 2002016442 Al 07-02-2002
US 2002037998 Al 28-03-2002

WO 0059929 A 12-10-2000 AU 3548000 A 23-10-2000
BG 105970 A 31-05-2002
BR 0009599 A 15-01-2002
4] 0059929 Al 12-10-2000
CA 2367127 Al 12-10-2000
CN 1346365 T 24-04-2002
(o 4 20013467 A3 12-06-2002
EE 200100516 A 16-12-2002
EP 1169339 Al 09-01-2002
HR 20010720 Al 31-12-2002
JP 2002542160 T 10-12-2002
NO 20014857 A 31-10-2001
PL 350855 Al 10-02-2003
SK 14072001 A3 05-03-2002
TR 200102878 T2 21-01-2002




PATENT COOPERATION TREATY SEP 08 209 @
Agent;
Fram the \
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY PCT
To:
BERNIER, Louise G. ¢ )
MOEHRINGER INGELHEIM (CANADA) LID.
NOTIFICATION OF TRANSMITTAL O
2100 Cunard Street INTERNATIONAL PRELIMINARY )
Laval Quebec H7S 2G5 EXAMINATION REPORT
CGANADA ’?
BSWBI feenitO @mbH (PCT Rule 71.1)
Dam of mailing
> dus: (day/month jyesr) 02/09/2003
"”"";’;; ;;":;T";m IMPORTANT NOTIFICATION
Internatianal spplication No. Internationsl fliing due (dayjmondhjyenr) | Priceity date (daypnonth yesr)
PCT/CA 03/ 00091 24/01/2003 01/02/2002
Applicant

BOEHRINGER INGELHETM INTERNATIONAL et al.

. Tbe t Is hereby notified that this Internstional Exzmining Autharity tr its herewith the international
ﬂwm?nmdlum.rﬂ.muﬂmhmm .

2. Amdhm-ﬂlumﬂmmhbﬂqummhlmﬂ'nlﬁmd Bureau far communication to all the
[ Offices.

). Whare required of the Oﬁhl.ﬂllnmdmllnunnmﬂmnmmtrnllﬂmdﬂl ert [but
nudluylml':,l):,ﬂwmum-dnrmMmthnﬁhl. report fbu

4. REMINDER

L the national before each elected Office cartsin fi snsixtions e
pmwm:m mﬁlhln 30 mﬂmlihll&m l.l:;luw dale (or later lI’ny mmoml)tﬁrddﬁ.’ lll);(':"ﬂw themmmlh'
mnt by the ooal Buresu with Form PCT/IBPDI).

‘ﬂulnu‘;_dﬂlmd'd-hnﬁ:li:nd m::ﬂnmhﬁmi“undﬂom?u i.hntl":nill.l-:nunmldnl.
transiation of sny snnexes to preliminary exsmination report. It is the apphicant’s responsibility to prepare
ard furnish such trensation directly to each alected Offios concerned. »

For further detalls ao the applioabls tme Jimits snd requiremants of the dlected Offices, see Volume [l of the PCT Applicant’s

Oulde.

The applicant’s attention Is drawn to Article 33(5), mmmmm-ammuumwhmu
::I.&hyhlhdhkﬂnmm«w“hm ulninnimnmlmn my
acting Stata may spply sdditional wrent criteria for the hditT that Btate, the claimed

.fu-eumpll to exemptions from

Inventions is patentable or not’ (-anlnmﬂ*:?(s». Such add]
patentability, requirements for enshiing disclosure, nilylulmpputfw

Nume and mailing sddrem of the IPEA/ Authorized officer

T N Nm:num: Office .
Tel. {+ mg 2399-0, Tx: 523636 cpmu d FERRO VASCONCELOS M
e Pux (+ ) 1399-4465 Tel (+49.-89) 2199 2828




PATENT COOPERATION TREATY
PCT

INTERNATIONAL PRELIMINARY EXAMINATION REFORT

(PCT Article 36 and Rule 70)
(Ratioaskised Report acconiing to the Notice of the President of the EPO publighed in the OJ11/2001)

Applicant’s ar agent’s file reference See Noxification of Transmittal of Internatianal
13/107 PCT-2 FOR FURTHER ACTION  prefiminary Exsmination Report (Form PCT/IPEAM16)
Tnternational sppiication No. Taternationa) hiling Oate (day/maonthjysar) Pricrity date {day/monthjyaxr)
PCT/CA 03/ 00091 2440172003 01/02/2002
[Tnternational Patent Classification (IPC) or national cissification snd [PC
CO7D417/14
Applicant

BOEHRINGER INGELHEIM INTERNATIONAL et al.

1. Thiy Iternational prellminary exsmination report has been ared by this Internationsl Preliminary BExmmining
Aulhuitrmdhﬁmuﬁﬂﬂbﬂn-pﬂhumﬂhbmls.w i

1. ‘This REPORT consists of atotal of ___ 2 sheets, including this cover sheet.

[] This report is siso accompanied by ANNEXES, La., sheets of the description, ciaims mnd/or dr which have
hnmulﬂmdmﬂubﬁ.fulhilupﬂtuﬂ:imuﬁumulmﬂhfn » Authorlty
(e=e Rule 70.16 and Section 607 of the Administr Instructions the PCT).

These mnexes consists of & total of sheets.

3.  This report contains indications relsting to the following iterns

t[X] Busis of the report
(] Priocy
1 [] Noo-establishment of opinion with regard to novelty, inventive st=p and industrial applicability

IV [] Ladk of unky of invention
v Reasoned statcment under Article 35(2) with regard to novelty, inventive or Industrial spplicability;
m mmmﬁmm@u&: P
VI["] Cartain doosumcnts aited
VII [ ] Cortsin defects in the International spplication
vill [] Certsin cbservations on the internationsl application

Dtz of mubmission of the demand Dato of compietion of this report
1170872003 28/08/2003
Name snd mailing sddress of the IPEA/ Authorized afficer
Patont Office TZSCHOPPE D A
Munich
Tel. (+49-89) 21990, Tx= 513656 epmu d
Fux: (+49-89) 2399-4465 Tel. (+49-89) 2399 2828
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INTERNATIONAL PRELIMINARY International application NoPCT/ CA 03/ 00091
EXAMINATION REPORT

I Basis of the report

The bas's of this intemational preliminary examination is the application as originally filed.

V. Reasoned siatement under Rule 66.2(a)(ll) with regard to novelty, Inventive step or
Industrial applicabliity

In light of the documents cited in the international search report, it is considered
that the invention as defined in the claims meets the criteria mentioned in Article
33 (1) PCT, i.e. it appears to be novel, to involve an inventive step and to be
industrially applicable.
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PR\
\@® INFORME DE EXAMEN PT!(E:I:II.MINAR INTERNACIONAL

(Articulo 36 y Regla 70 del PCT)

Referancla del expedianita del 8gente© ) PARA ACTUACIONES Ver noltficacin de Transmialén del Reparte de Examen
13107 PCT-2 ADICIONALES Preliminar (Formato PCTAPEA418)
Sclicitud Internacional No. Fecha de presentacidn imemadional (diamesVic) Facha de prioridad (dia/mes/afio)
PCT/CAG3/00081 24/01/2003 o1X02/2002

Clasificacion Intemacionat de Patentss (IPC) o clasificacion nacional ® IPC

CO7D 417114

[ Salickants
BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al.

1. Este informe de examen preliminar Internacional ha sido preparado por esta Administracion encargada del
Examen Preliminar Intemacional y e envia al solicitante en concordancia con el articulo 36.

2. Este INFORME consta de una total de 2 hojas, incluyendo la portada

O Eate informe también se acompafia de ANEXOS, esto es documentos de la descripcién, relvindicaciones
y/o dibujos que han sido comegidos y que son la base de este informe y/o documentos que contienen
rectificaciones realizadas ante esta Administraclén (Ver Regla 70.18 'y Seccién 607 de las Instrucclones
Administrativas segdn el PCT)

Estos anexos constan de un total de hojas.

3. Este informe contiene indicaciones relativas a los siguientes aspectos:

| < Fundamentos del Informe

] O Prioridad
[} [0 Nose establecs concepto relativo a la novedad, nivel inventivo y aplicacion Industrial
v [0 cCarencia de unidad de la invencion
Vv X Declaracién razonada segun el articulo 35(2), en relacién con la novedad, nivel inventivo o
aplicacién industrial; cltaciones y explicaciones que soportan dicha declaracion
Vi [J Ciertos documentos citados
Vil {0 Ciertos defectos de la solicitud internacional
Vil [0 Ciertas observaciones respecto a la solicitud intarnacional
Fecha de prasentacién ds ls demands Fecha de terminacién de aste reporte
11/08/2003 28/08/2003
mm‘mm:?m:r“ autoridad Funclonario Autorizado
Oficing Europea de Pataniss
) T — Tzachoppe D A
Faox, +48 80 2390 - 4485 Teldfono No. (+49-88) 2360 2628

Formato PCT/IPEA/4OB (portade) (Julio 1968)



INFORME DE EXAMEN

PRELIMINAR INTERNACIONAL Solicltud interacional No. PCT/CA03/00081 gx

\ Base del Informe

La base del presente examen praliminar internacional es la solicitud como originalmente fue
presentada.

V. Declaraclén motivada segin el Articulo 35(2) en cuanto a la novedad, el nivel Inventivo
y la aplicacién Industrial; citas y explicaclones que apoyan esta declaraclén.

A la luz de los documentos citados en el reporte de blsqueda internacional, se considera
que la Invencldn como se encuentra definida en las reivindicaciones cumplen con los
criterios mencionados en el Articulo 33(1) PCT, es decir que parece ser novedosa, alcanzar
el nivel inventivo y ser industriaimente aplicable.

COLO 00255-841-008-7
PRPMWPCL8255/ID-248
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TRIPEPTIDOS INEIBIDORES DE LA HEPATITIS C

CAMPO DE LA INVENCION

La presente invencién 8se refiere a compuesteos,
procesos para su sintesis, composiciones y métodos para

el tratamiento de 1la infeccién por el virus de 1la

hepatitis € (VHC). En particular, la presente invencién’

proporciona nuevos anilogos peptidicos, compoeiciones
farmacéuticas que contienen tales andlogos y métodos para
usar estos andlogos en el tratamiento de una infeccitén
por VHC.

FUNDAMENTO DE LA INVENCION

El virus de la hepatitis C (VHC) es el principal
agente etioldgico de hepatitis no-A no-B post-transfusién
y extrahospitalaria en el mundo. Se estima que m&s de 200
millones de personas en el mundo est&n infectadas por el
virusa. Un alto porcentaje de portadores 1llega a
infectarse de manera crénica y muchos progresan hacia una
enfermedad hepdtica crénica, denominada hepatitis C
crénica. Este grupo es por lo tanto de alto riesgo para
enfermedades gravea del higado tales come clrrosis
hepética, carcinoma hepatocelular Y enfermedades
hepdticas terminales que conducen a la muerte.

El mecanismo por el cual el VHC establece una
persietencia viral y causa una alta tasa de enfermedades
hepaticas crfnicas nc ha sido elucidado a fondo. No se
conoce cOmo interaccilona el VHC con el asistema
inmuinitario del anfitrién y c¢6mo lo evade. Ademis,
todavia tiene que establecerse el papel de las respuestas
inmunitarias celulares y humorales en la proteccién
contra la infeccién y enfermedad por el VHC. Se ha
informado sobre las inmunoglobulinas para la profilaxis
de la hepatitis viral asociada a 1la transfusién, sin
embarge, el Centro para el Control de Enfermedades (CDC)
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no recomienda actualmente el tratamiento con
inmunoglobulinas para este propdeito. La falta de una
respuesta Iinmunitaria de proteccidén eficaz impide el
desarrollo de una vacuna o medidas de profilaxis post-
exposicifén adecuadas, de este modo, en un plazo cercano,
las esperanzas estfin fijadas firmemente en intervenciones
antivirales.

Se han llevado a cabo varios estudios clinicos con
el objetivo de identificar agentes farmacéuticos capaces
de tratar eficazmente la infeccifn por VHC en pacientes
que sufren hepatitis € crfnica. Estos estudios han
implicado el uso de interfer6n alfa, 80lo ¥y en
combinacién con otros agentes antivirales. Tales estudios
han mostradoe que un nimero sustancial de los
participantes no responde a estas terapias, y de los que
responden favorablemente, B8e encontrd gue una gran
proporcidn sufrfa una recaida después de la terminaciém
del tratamiento.

Hasta recientemente, el interferfn (IFN) era la
inica terapla disponible de beneficio probado aprobada en
el consultorio para pacientes con hepatitis C crénica.
Sin embargo la tasa de respuesta sostenida es baja, y el
tratamiento con 1interferén también induce efectos
secundarios intensos (es decir, retinopatia, tiroiditis,
pancreatitis aguda, depresién), que disminuyen la calidad
de vida de los paclentes tratadoa. Recientemente, mse ha
aprobado el uso de interfer6n en combinacién con
ribavirina, para pacientes que no responden al IFN solo.
Sin embargo, los efectos secundarios causados por el IFN
no se mitigan con esta terapia de combinacién. Las formas
pegiladas de interfer6mn, tales como PEG-Intron® vy
Pegasys® pueden tratar aparentemente de manera parcial

estos efectos esecundarios nocivoa, pero los farmacos
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antivirales continGan todavia como el camino de eleccién
para un tratamiento oral del VHC.

Por lo tanto, existe una necesidad para el
desarrollo de agehtea antivirales eficaces para el
tratamiento de 1la infecciébn por VHC, gque salve las
limitaciones de las terapias farmacéuticas existentes.

El VHC es un virus de ARN de cadena poeitiva, con
envoltura, de la familia de los Flaviviridae. El genoma
de ARN monocatenario del VHC es de aproximadamente 9500
nucledtidos de longitud y tiene una ﬁnica_ estructura de
lectura abierta (ORF) que codifica wuna dnica gran
poliproteina de aproximadamente 3000 aminofcidos. En
células infectadas, esta poliproteina es escindida en
miltiples sitios por proteasas celulares y virales, para
producir las proteinas estructurales y no estructurales
(NS). En el caso del VHC, la generacién de proteinas no
estructurales maduras (NS2, NS3, NS4A, NS4B, NSSA y NS5B)
se lleva a cabo por dos proteasas virales. La primera,
todavia caracterizada pobremente, escinde en la unién
NS2-NS3 (en lo sucesivo se hari referencia a ella como
proteasa NS2/3); la segunda es una serin-proteasa
contenida en la regién N-terminal de NS3 (proteasa NS3) y
media todas las escisiones hacia abajo de NS3, tanto en
cis, en el sitio de escisifn NS3-NS4A, como en trans,
para los 8itios restantes NS4A-NS4B, NS4B-NS5A, NS5A-
NS5B. La protelna NS4A parece servir para miltiples
funciones, actuando como un cofactor para la proteasa NS3
y asistiendo posiblemente a la 1localizacién en 1la
membrana de NS3 y otros componentes de replicasa viral.
La formaci6n del complejo de la proteasa NS3 coln NS4A
parece necesaria para los eventoa de procesamiento,
mejorando la eficiencia proteclitica en todos los sitios.
La protefna NS3 también manifiesta actividades de
nucledpido-trifosfatasa y ARN-helicasa. La NSS5B es una
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ARN-polimerasa dependiente de ARN que estd implicada en
la replicacifén del VHC,

Una estrategia general para el desarrollo de agentes
antivirales es inactivar enzimas codificadas por el virus
que son esenclales para la replicacifn del virus.

Lo siguiente es una lista de solicitudes de patentes
publicadas en los dltimos afios que describen andlogos
peptidicos inhibidores de la proteasa NS3 del VHC que son
estructuralmente diferentes de 1los compuestos de la
presente invencién:

GR 2.337.262; JP 10298151; JP 11126861; JP 11292840;
JP 2001-103993; US 6.159.938; US 6.187.905; WO 97/43310;
WO 98/17679; WO 98/22496; WO 98/46597; WO 98/46630; WO
99/38888; WO 99/50230; WO 99/64442; WO 99/07733; WO
99/07734; WO 00/09543; WO 00/09558; WO 00/20400; WO
00/59929; WO 00/3112%; WO 01/02424; WO 01/07407; WO
01/16357; WO 01/32691; WO 01/40262; WO 01/58929; WO
01/64678; WO 01/74768; WO 01/77113; WO 01/81325; WO
02/08187; WO 02/08198; WO 02/08244; WO 02/08251; WO
02/08256; WO 02/18369; WO 02/60926 y WO 02/79234.

Una ventaja de la presente invencifn es gque
proporciona compuestos tripeptidicoa que son inhibidores
de la proteasa NS3, una enzima esencial para la
replicacién del virus de la hepatitis C.

Una ventaja adicional de un aspecto de la presente

invencién reside en el hecho que los compuestos inhiben

especificamente la proteasa NS3 y no muestran wuna °

actividad inhibidora significativa frente a otras serin-
proteasas, tales como la elastasa de leucocitos humanos
(HLE) , elastasa pancredtica porcina (PPE) , o
quimotripsina pancre&tica bovina, o©¢ cistein-proteasas
tales como la catepsina P de higado humano (Cat B),.
Ademis, los compuestos son activos en cultivo celular y

tienen un buen perfil farmacocinético in vivo.
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Una ventaja adicional de la presente invencién es
que proporciocna compuestos que son biodisponibles por via

oral en mamiferos.

SUMARIO DE LA INVENCION

Estd incluido en el alcance de la invencifn un

o)

compuesto de f6rmula (1):

MeO

a R g
rL N s
G H*g’"? %:
o HR
o ()]

en la que R' es hidroxi o NHSO;R™ en el que R es
alquilo(Cs.s), cicloalquilo {Cy.4) o {alquilo(C;¢) -
cicloalquilo(Csi.;}}, que estién todos ellos sustituidos
opcionalmente desde 1 a 3 veces con halo, ciano, nitro,
O-alquilo(C,.¢)}, amido, amino o fenilo, o R™ es arilo Cs o
Cip que estd sustituido opcionalmente deade 1 a 3 veces
con halo, ciano, nitro, alqullo{C;.¢)., ©O-alquilo(C,).
amido, amino o fenilo; R? es t-butilo, -CH;-C(CHi)}i, © -
CHz-ciclopentilo; R® es t-butilo o ciclohexilo y R* es
ciclobutilo, ciclopentilo, o ciclohexilo; o una sal
farmacéuticamente aceptable del mismo.

Estd incluida dentro del alcance de esta invencién
una composicién farmacéutica que comprende una cantidad
eficaz contra el virus de la hepatitis C de un compuesto
de férmula 1, o una sal terapéuticamente aceptable del
mismo, mezclado con un vehiculo o© agente auxiliar

farmacéuticamente aceptable.
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Conforme a una realizacién, la composicidn
farmacéutica de eata invencién comprende ademés
interferén (pegilado o no), o ribavirina, o uno o mfs de
otros agentes anti-VHC, o cualquier combinacién de los
anteriores.

Otro aspecto importante de la invencién implica un
método para tratar una infeccibn viral de hepatitis C en
un mamifero, administrando al mamifero wuna cantidad
eficaz contra el virus de la hepatitis C de un compuesto
de fé6rmula 1, una sal terapéuticamente aceptable del
mismo, © una compoeicién como se ha deacrito
anteriormente, solo o en combinacién con uno © mia de:
interfer6n (pegilado o no), o ribavirina, © uno o mfs de
otros agentes anti-VHC, administrados juntos o
separadamente.

Otro aspecto importante de la invencién implica un
método para impedir una infeccién viral de hepatitis C en
un mamifero, administrande al mamifero wuna cantidad
eficaz contra el virus de la hepatitiasa C de un compuesto
de f6rmula 1, una sal terapéuticamente aceptable del
mismo, () una compoaicién como se ha descrito
anteriormente, Bolo o en combinacién con uno o mis de:
interferén (pegilado o no), o ribavirina, o uno o més de
otros agentes anti-VHC, todos ellos administrados juntos
o separadamente.

Est4 también dentro del alcance de esta invencifn el
uso de un compuesto de f6Srmula 1, como se ha descrito
aqui, para la fabricacién de un medicamente para el
tratamiento o prevencién de una infeccién viral de
hepatitis C.

DESCRIPCION DETALLADA DE LAS REALIZACIONES PREFERIDAS

Definicionaes
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Como 8se usa aqui, s8e aplican las sigquientes
definiciones a menos que se notifique de otra manera:

Con referencia a los casose en los que Be use (R) o
{5) para designar la configuracién absoluta de un
sustituyente o centro aBimétrico de un compuesto de
f6rmula 1, la designacifn sBe hace en el contexto del
compuesto en su conjunto y no en el contexto del
sustituyente o centro asimétrico solo.

La designaciémn “Pl1, P2, y P3*, comc se usa aqui,
hace referencia a la posicién de los restos aminofcido
comenzando desde el término C extremo de los andlogos
peptidicos y extendiéndose hacia el término N (es decir,
Pl hace referencia a la poeiciém 1 desde el término C,
P2: segunda posicién deade el término C, etc.) (véase
Berger A. y Schechter I., Transactions of the Royal
Soclety London series B257, 245-264 (1970)).

Como se usa aquf, el té&rmino *“ (1R, 28)-vinil-ACCa~

hace referencia a un compuesto de férmula:

S Ny
OH
HzN R
(o]
esn decir, dcido (1R, 25) l-amino-2-

etenilciclopropilcarboxilico.

El término *alquilo(C;.¢})* comoc e usa aqui, sclo o
en combinacién con otro sustituyente, quiere decir
sustituyentes alquile aciclicos, de cadena 1lineal o
ramificada, que contienen desde 1 hasta 6 A&Atomos de
carbono, e incluye por ejemplo, metilo, etilo, propilo,
butilo, l-metiletilo, l-metilpropile, 2-metilpropilo,
1,1-dimetiletilo y hexilo. De manera similar, el té&rmino

*alquilo(C;.g)” quiere decir un alquilo aciclico, de
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cadena lineal o ramificada, que contiene desde 1 hasta 8
&tomos de carbono, por ejemple, octilo.

El término “cicloalquilo(Cy.,)” como Be usa aqui,
golo o en combinacién con otro sustituyente, quiere decir
un sustituyente cicloalquilo que contiene desde 3 hasta 7
&tomos de carbono, e incluye ciclopropilo, ciclobutilo,
ciclopentilo, ciclohexilo y cicloheptilo.

El término *{alquilo(C,.s)-cicloalquilo(Cy7)}* como
se usa aqui, quiere decir un radical cicloalquilo gque
contiene desde 3 hasta 7 &tomos de carbono unidos
directamente a un radical alquileno que contiene deade 1
hasta 6 dtomos de carbono; por ejemplo,
ciclopropilmetilo, ciclopentiletilo, ciclohexilmetilo,
ciclohexiletilo y cicloheptilpropilo. En el caso en el
que R*™ sea {alquilo(C;¢)-cicloalquilo(C;.¢)}. este grupo
esti unido al grupo SO; por el alquilo(C,¢) {(es decir, la
parte de alguileno).

La expresién “arilo Cg o C,s" como se usa aqul, solo
o en combinacién con otro radical, quiere decir un grupo
monociclico aromitico que contiene 6 &tomos de carbono o
un grupo biciclico aromético que contiene 10 &tomos de
carbono. Por ejemplo, arile incluye fenilo, 1-naftilo o
2-naftilo.

El término “0O-alquilo(C; ¢)” como se usa aqui, solo o
en combinacién con otro radical, quiere decir el radical
-0-alquilo(C;s) en el que el alquilo es como se ha
definido anteriormente, conteniendo hasta seis &tomos de
carbono, e incluye metoxi, etoxi, propoxi, l-metiletoxi,
butoxi y 1,1-dimetiletoxi. El dltimo radical es conocido
cominmente como terc-butoxi.

El término “halo® como se usa aqui, quilere decir un
sustituyente halégeno seleccicnado de bromo, cloro, flGor
0 yodo,

.

—t
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La expresién “sal farmacéuticamente aceptable”
quiere decir umna sal de un compuesto de f6rmula (1) que
es, dentro del alcance de un juicio médico razonable,
adecuada para usar en contacto con los tejidos de seres
humancs y animales inferiores sBin toxicidad, irritacién,
respuesta alérgica y similares, indebidas, proporcionada
con una relacién beneficio/riesgo razonable, generalmente
soluble o que se puede dispersar en agua o aceite, y
eficaz para su uso deseado. La expresifn incluye sales de
adicién de un fcido farmacéuticamente aceptables y sales
de adiciSn de una base farmacéuticamente aceptables. Se
encuentran listas de ealea adecuadas en, por ejemplo,
S.M. Birge et al., J. Pharm. Sci., 1977, 66, pp. 1-19,
que Be incorpora por la presente por referencia en su
totalidad.

La expreeién *sal de adicién de un &cido
farmacéuticamente aceptable” quiere decir las sales que
retienen la eficacla bioldSgica y las propiedades de las
bases libres y que no son bilol6gicamente o de otra manera
indeseablers, formadas con fcidos inorgdnicos tales como
dcido clorhidrico, #&cido bromhidrico, 6&cido sulfiirico,
dcido sulfimico, &cido nitrico, &cido fosfdrico, y
similares, y &cidos orgéinicos tales como &cido acético,
dcido trifluorocacético, #&cido adipico, &cido asecérbico,
fcido appértico, é&cido bencenosulfénico, &cido benzoico,
dcido butirico, &cido canférico, &dcido canforsulfénico,
dcido cinémico, é&dcido citrico, &cido diglucénico, &cido
etanocsulfdnico, &cido gluté&mico, &cido glicélico, &cido
glicerofosférico, &cido hemis(lfico, &cido hexanoico,
&cido f6rmico, &cido fumirico, dcido 2-
hidroxietanosulfdnico (&cido isetidnico), &cido lActico,
8cido hidroximaleico, &cido mélico, &cidec maldénico, &cido
mandélico, dcido mesitilensulfdnico, dcido

metanosul £6nico, dcido naftalenosulfénico, &cido
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nicotinico, &cido 2-naftalenosulfénico, &cido oxilico,
fcido pamoico, &cido pectinico, dcldo fenilacético, &cido
3-fenilpropiénico, &cido pivalico, @&cido propiénico,
&cldo pirtivico, &cido malicilico, dcido estedrico, &cido
succinico, &cido sulfanflico, Acido tartlrico, &acido p-
toluensulfénico, dcido undecancico, y similares.

La expresi6n "sal de adicién de wuna base
farmacéuticamente aceptable”, quiere decir las Bales que
retienen la eficacia biolégica y las propiedades de los
cidoa libres y cque no son indeseables biol6gicamente o
de otra manera, formadas con bases inorgénicas tales como
amoniaco, o hidrSxido, carbonato, o bicarbonato de amonio
o un de catiénm metdlico tal como sodio, potasio, litio,
calcio, magnesio, hierro, =zinc, cobre, wmanganeso,
aluminio, y similares. Son particularmente preferidas las
sales de amonio, potasio, sodio, calcio y magnesio. Las
salesn derivadas de bases orginicas no téxicas
farmacéuticamente aceptablee incluyen sales de aminas
primarias, secundarias y terclarias, compuestos de aminas
cuatermariaa, aminas sustituidas incluyendo aminas
sustituidas que existen en la naturaleza, aminas ciclicas
Yy reeinas bésicas de intercambio iénico, tales como
metilamina, dimetilamina, trimetilamina, etilamina,
dietilamina, trietilamina, isopropilamina,
tripropilamina, tributilamina, etanolamina, dietanol-
amina, 2-dimetilaminoetanol, 2-dietilaminocetanol, dici-
clohexilamina, 1lieina, arginina, histidina, cafeina,

hidrabamina, colina, betaina, etilendiamina, glucosamina,

metilglucamina, tecbromina, purinas, plperazina,
piperidina, N-etilpiperidina, compuestos de
tetrametilamonio, compuestos de tetraetilamonio,

piridina, N,N-dimetilanilina, , N-metilpiperidina, N-
metilmorfolina, diciclochexilamina, dibencilamina, N, N-

dibencilfenetilamina, l-efenamina, N,N"-dibenciletil-
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endiamina, resinas de poliamina, y similares. Son
particularmente preferidas las bases orgénicas no téxicas
isopropilamina, dietilamina, etanoclamina, trimetilamina,
diclohexilamina, colina y cafeina.

La expresifn ®agente antiviral” como Be usa aqui
quiere decir un agente (compuesto o biolSgico} que es
eficaz para inhibir la formacién y/o replicacién de un
virus en un mamifero. Esto incluye agentes gque
interfieran con los mecanismos del anfitrién o del virus
necesarios para la formacién y/o replicaciém de un virus
en un mamifero. Los agentes antivirales incluyen, por
ejemplo, ribavirina, amantadina, VX-497 (merimepedib,
Vertex Pharmaceuticals), VX-498 (Vertex Pharmaceuticals),
levovirina, viramidina, Ceplene (maxamina), XTL-001 vy
XTL-002 (XTL Biopharmaceuticals).

La expresién *“otro agente anti-VHC*, como se usa
aqui, quiere decir los agentes que son eficaces para
disminuir o impedir 1la progresién de los sintomas
relacionados con la enfermedad de la hepatitis C. Tales
agentes pueden seleccionarse de: agentes antivirales,
agentes inmunomoduladores, inhibidores de la proteasa NS3
del VHC, inhibidores de polimerasa del VHC o inhibidores
de otra diana en el cicle biolégico del VHC.

La expresibén “agente inmunomodulador”, como se usa
aquf, quiere decir los agentes (compuestos o biolégicos)
que son eficaces para mejorar o potenciar la respuesta
del asistema inmunitario en un mamifero. Loe agentes
inmunomoduladores incluyen, por ejemplo, interferones de
clase I (tales como a-, B-, 8- y omega-interferones, taun-
interferones, interferones de consenso Y asialo-
interferones), interferones de clase II (tales como Y-
interferones) e interferones pegilados.

La expresién “inhibidor de la proteasa NS3 del VHC*,
como se usa aqui, quiere decir un agente (compuesto o

00
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biolégico) que es eficaz para inhibir la funcién de 1la
proteasa NS3 del VHC en un mamifero. Los inhibidores de
la proteasa NS3 del VHC incluyen, por ejemplo, los
compuestos descritos en los documentos de patente WO
99/07733, WO 989%/07734, WO 00/09558, WO 00/09543, WO
00/59929 o WO 02/060926, y el candidato pre-desarrollado
por Vertex/Eli Lilly identificado comoc VX-950 o LY-
570310. En particular, los compuestos n°s 2, 3, 5, &, 8,
i0, 11, 18, 19, 2%, 30, 31, 32, 33, 37, 38, 55, 59, 71,
91, 103, 104, 105, 112, 113, 114, 115, 116, 120, 122,
123, 124, 125, 126 y 127, descritos en la tabla de las
piginas 224-226 en el documento WO 02/060926, Be pueden
utilizar en combinacién con los compuestos de la presente
invencién. )

La expresién “inhibidor de polimerasa de HCV¥, tal
como sBe utiliza en esta memoria, significa un agente
(compuesto © biolégico) que es eficaz para inhibir 1la
funcién de una polimerasa de HCV en un mamifero. Esto
incluye, por ejemplo, inhibidores de la polimerasa NSS5B
de HCV. Inhibidores de polimerasa de HCV incluyen no
nuclebsidos, por ejemplo los compuestos descritos en:

- solicitud de EE.UU. n" 10/198.680, gue correaponde
al documento PCT/CA02/01127, amboa pregentados el 18 de
julio de 2002 (Boehringer Ingelheim),

- solicitud de EE.UU. n® 10/198.384, que correaponde
al documento PCT/CA02/01128, ambos preasentados el 18 de
julio de 2002 (Boehringer Ingelheim),

- solicitud de EE.UU. n* 10/198.259, que correaponde
al documento PCT/CA02/01129, ambos presentados el 18 de
julio de 2002 (Boehringer Ingelheim),

- documento WO 02/100846 Al y documento WO 02/100851
A2 (ambos de Shire),

- documento WO 01/85172 Al y documento WO 02/098424 Al
{(ambos de GSK},

- documento WO 00/06529 y documento WO 02/06246 Al
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{amboa de Merck),

- documento WO 01/47883 y documento WO 03/000254
(ambos de Japan Tobacco) y

- documento EP 1 256 628 A2 (Agouron).

Ademéis, otros inhibidores de polimerasa de HCV
incluyen andlogos de nuclebdsidos, por ejemplo 1los
compuestoa descritos en:

- documento WO 01/90121 A2 {Idenix),

- documento WO 02/069903 A2 (Bioccryst Pharmaceuticals
Inc.), vy

- documento WO 02/057287 A2 y documento WO 02/057425
A2 (ambos de Merck/Isis).

Ejemplos  especificos de inhibidores de una
polimerasa de HCV incluyen JTK-002, JTK-003 y JTK-109
(Japan Tobacco) .

La expreslén ®inhibidor de otra diana en el ciclo
biolégico del VHC*, como se usa aqui, quiere decir un
agente (compuesto o biolSgico) que ea eficaz para inhibir
la formacién y/o replicacién del VHC en un mamifero de un
modo diferente a 1l1la inphibieifn de la funciSn de 1la
proteasa NS3 del VHC. Esto incluye agentes gque
interfieren con loe mecanismos del anfitri6n o del virue
necesarios para la formacién y/o replicacién del VHC en
un mamifero. Los inhibidores de otra diana en el ciclo
biol6gico del VHC incluyen, por ejemplo, agentes que
inhiben una diana seleccicnada de una helicasa, una
proteasa NS2/3 y un inhibidor del sitio de entrada
interno del ribosoma (IRES). Un ejemplo especifico de
inhibidores de otra diana en el ciclo bioléglco del VHC
incluyen ISIS-14803 (ISIS Pharmaceuticals).

La expresifn “inhibidor del VIH*, como ee usa aqui,
quiere decir un agente (compuesto o biol6giceo) que es
eficaz para inhibir la formacién y/o replicacién del VIH

en un mamifero. Esto incluye agentes que interfieren con

0D
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los mecanismos del anfitriénm o del virus necesarios para
la formacién y/o replicacién del VIH en un mamifero. Los
inhibidores del VIH incluyen, por ejempleo, inhibidores
nucleosidicos, inhibidores no nucleosidicos, inhibidores
de proteasa, inhibidores de la fusién e inhibidores de
integraesa.

La expreslén “inhibidor del VHA", como se usa agqui,
quiere decir un agente (compuesto o biolbgico) que es
eficaz para inhibir la formacién y/o replicacién del VHA
en un mamifero. Esto incluye agentes gque interfieren con
los mecanismos del anfitriénm o del virus neceearios para
la formacién y/o replicaci6n del VHA en un mamifero. Los
inhibidores del VHA incluyen vacunas de la hepatitis A,
por ejemplo, Havrix® (GlaxoSmithKline), VAQTA® (Merck) y
Avaxim® (Aventis Pasteur).

La expresién “inhibidor del VHB”, como se usa aqui,
quiere decir un agente (compuesato o biolSgico) gque es
eficaz para inhibir la formacién y/o replicacién del VHB
en un mamifero. Esto incluye agentes’ que interfieren con
los mecanismos del anfitrién o del virue necesarios para
la formacién y/o replicacién del VHB en un mamifero. Los
inhibidores del VHB incluyen, por ejemplo, agentes gque
inhiben la polimerasa de ADN viral del VHB o vacunas de
VHB. Ejemplos especificoe de inhibidores del VHB incluyen
lamivudina (Epivir-HBV'), Adefovir Dipivoxil, Entecavir,
FTC (Coviracil®), DAPD (DXG), L-FMAU (Clevudine’), AM365
{Amrad), Ldt (Telbivudine), monoval-LdC (Valtorcitabine),
ACH-126,443 (L-¥Fd4C) ({(Achillion}, MCC478 (Eli Lilly},
Racivir (RCV), nucleésidos Fluoro-L y D, Robustaflavone,
ICN 2001-3 {ICN), Bam 205 (Novelos), XTL-001 (XTL),
Imino-Sugars (Nonyl-DNJ} (Synergy), HepBzyme; y productos
inmunomoduladores tales como: interferén alfa 2b, HE2000
(Hollis-Eden), Theradigm (Bpimmune) , EHT899 (Enzo
Biochem), Thymosin alfa-1 (zadaxin®), vacuna de ADN del
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VHB (PowerJect), vacuna de ADN del VHB (Jefferson
Center), antigeno de VHB (OraGen), BayHep B* (Bayer),
Nabi-HB® (Nabi) y Anti-hepatitis B (Cangene); y productos
de vacuna de VHB tales como los sBsiguientes: Engerix B,
Recombivax HB, GenHevac B, Hepacare, Bilo-Hep B, TwinRix,
Comvax y Hexavac.

La expresién “interfer6n de clase I”, como 8e usa
aqul, quiere decir un interfer6n seleccionado de un grupo
de interferones que se unen todos ellos a un receptor de
tipo I. Esto incluye interferones de clase I producidos

tanto de forma natural como eintética. Ejemplos de

interfexones de <clase I incluyen a-, B-, omega-
interferones, tau-interferonea, interferones de consenso
y asialo-interferones.

La expresi6n *interferén de clape II”, como se usa
aqui, quilere decir un interferSn seleccionado de un grupo

de interferones que se unen todos ellos a un receptor de

tipo II. Ejemplos de interferones de clase II incluyen Y-

interferones.

Se 1listan a continuacién ejemplos preferides
especificos de alqunos de estos agentes:

« agentes antivirales: ribavirina y amantadina;

¢ agentes inmunomoduladores: interferones de clase I,
interferones de clase II e interferones pegilados;

» inhibidor de otra diana en el ciclo biolégico del VHC,
que inhibe una diana seleccionada de:
helicasa NS3, proteasa NS2/3 del VHC o un sitio de
entrada interno del ribosoma (IRES);

« inhibidores del VIH: inhibidores nucleosidicos,
inhibidores no nuclecsidicos, inhibidores de proteasa,
inhibidores de la fusitén e inhibidores de integrasa; o

o inhibidores del VHB: agentea que inhiben la polimerasa
de ADN viral del VHB o una vacuna de VHB.

\

v
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Como se ha discutido anteriormente, se contempla una
terapia de combinacién, en la que pe co-administra un
compuesto de f6rmula (1), o una sal farmacéuticamente
aceptable del mismo, con al menos un agente adicional
seleccionado de: un agente antiviral, un agente
inmmomodulador, otro inhibidor de la proteasa NS3 del
VHC, un inhibidor de polimerasa del VHC, un inhibidor de
otra diana en el ciclo biolégico del VHC, un inhibidor
del VIH, un inhibidor del VHA y un inhibidor del VHB. Se
proporcionan ejemplos de tales agentes en la seccidn de
definiciones anterior. Estos agentes adicionales pueden
combinarse con los compuestos de esta invencién para
crear una forma de dosificacién farmacéutica simple.
Alternativamente, eatos agentes adicionales pueden
administrarse separadamente al paciente como parte de una
forma de dosificaciénm mdltiple, por ejemplo, usando un
equipo. Tales agentes adicionales pueden administrarse al
paciente antes de, concurrentemente con, o a después de
la administracién de un compuesto de f6rmula (1), o una
pal farmacéuticamente aceptable del mismo.

Como se usa aqui, el término *“tratamiento” quilere
decir la administracién de un compuesto © composicién
conforme a la presente invencifn para mitigar o eliminar
loa sintomas de la enfermedad de la hepatitis C y/o
reducir la cantidad de virus en un paciente.

Como ee usa aqui, el término “prevencidén” guiere
decir la administracién de un compuesto © composicién
conforme a la presente invencifén después de la exposicién
de la persona al virus, pero antes de la aparici6m de los
sintomas de la enfermedad, y/o antes de la deteccién del

virus en la sangre.
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Raalizaciones preferidas

Se prefieren loe compuestos de f6rmula 1, como se ha
definido anteriormente, en la que R! es hidroxi, NHSO,Me,
NHSO,-ciclopropilo, o NHSO,Ph. Mis preferiblemente, R' es
NHSO;Me o hidroxi. Lo més preferiblemente, R' es hidroxi.

Se prefieren los compuestos de f£6rmula 1, como se ha
definido anteriormente, en la que R? es t-butilo o CH;-
C(CH,);. Mis preferiblemente, R? es CH,-C(CH,),.

Preferiblemente, R® es t-butilo.

Preferiblemente, compuestos de férmula 1 como se ha
definido anteriormente, en la que R' es ciclopentilo o
ciclohexilo. M&s preferiblemente, R* es ciclopentilo.

M&s preferiblemente, un compuesto de f&6rmula 1 como
ge ha definido anteriormente, en la que R' es hidroxi, R?
es CH,-C(CH,)}3;, R® es t-butilo y R' es ciclopentilo.

Mis preferiblemente, un compuesto de fé6rmula 1, en
la que R' es hidroxi, R? y R} son cada uno t-butilo, y R*
es ciclopentilo.

M&s preferiblemente, un compuesto de fé6rmula 1, en
la que R es hidroxi, R? es CH;-C{CH;),, R® es ciclohexilo
y R* es ciclopentilo.

Mis preferiblemente, un compuesto de f6Srmula 1, en
la que R!' es hidroxi, R? es CH;-C(CH3);, y R® y R* son cada
uno ciclohexilo.

M4ip preferiblemente, un compuesto de fé6rmula 1, en
la que R! es hidroxi, R? es ciclopentilmetilo, R® es t-
butilo y R* es ciclobutilo.

M&s preferiblemente, un compuesto de fé6rmula 1, en
la que R! es hidroxi, R? es CH;-C(CH,);, R® es t-butilo y R*
es ciclobutilo.

Mis preferiblemente, un compuesto de férmula 1, en
la que R' es NHSO;Me, R’ es CH;-C(CH;);, R es t-butilo y R*
es ciclopentilo.



10

15

20

25

30

18

Mis preferiblemente, un compuesto de f&6rmula 1, en
la que R' es NHSO,Ph, R? es CH;-C(CH3)a, R® es t-butilo y R*
eB ciclopentilo.

Conforme a una realizacién alternativa, la
composici6ébn farmacéutica de  esta invencién puede

comprender adiclionalmente otro agente anti-VHC. Ejemplos
de agentes anti-VHC incluyen o- (alfa), P- (beta), &-

(delta), y- (garma), tau- o o- (omega) interferén,
ribavirina y amantadina.

Conforme a otra realizacién alternativa, la
composiciém farmacéutica de esta invencién puede
comprender adicionalmente otro inhibidor de la proteasa
NS3 del VHC.

Conforme a otra realizacién alternativa, la
composicién farmacéutica de esta invencifn puede
comprender adicionalmente un inhibidor de la polimerasa
del VHC.

Conforme a afin otra realizacién alternativa, 1la
composicién farmacéutica de esta invencién puede
comprender adicionalmente un inhibidor de otras dianas en
el ciclo biolégico del VHC, que incluye pero no esté
limitado a, helicasa, proteasa NS2/3 o un aitio de
entrada interno del ribosoma (IRES).

La composicién farmacéutica de esta invencidn puede
administrarse por via oral, parenteral o por medio de un
depbfsito implantado. Se prefiere una administracién oral
© una administracién por inyeccién. La composicién
farmacéutica de esta invencién puede contener cualquier
excipiente, adyuvante o vehiculo farmacéuticamente
aceptable no téxico convencional. En algunos casos, el pH
de la formulaciSn puede ajustarse con &clidos, bases o
tampones farmacéuticamente aceptables, para mejorar la
estabilidad del compuesto formulado o su forma de

distribucién. El término parenteral, como se usa aqui,



10

15

20

25

30

19

incluye una inyeccidn subcutéinea, intracutéinea,
intravenoea, intramuscular, intra-articular,
intrasinovial, intrarraquidea, intratecal, y dentro de la
lesidn, o técnicas de infusidn.

La composicién farmacéutica puede estar en forma de
una preparacién eetéril inyectable, por ejemplo, como una
suspensifn acuosa u oleaginosa estéril inyectable. Esta
gauspensiétn puede formularse conforme a técnicas conocidas
en la técnica, usando agentes de dispersién o humectantes
adecuados {tales como, por ejemplo, Tween 80) y agentes
de suspensién.

La composicién farmacéutica de esta invencidén puede
administrarse por via oral en cualquier forma de
dosificaci6n aceptable por via oral gque incluye, pero no
eatid limitada a, clpsulas, comprimidos, y suspensiones y
disoluciones acuosasa. En el caso de comprimidos para uso
oral, los excipientes usados cominmente incluyen lactosa
y almidén de maiz. También se afiaden tipicamente agentes
lubricantes, tales como estearato de magnesio. Para una
administracién oral en forma de cépsula, los diluyentes
Gtiles incluyen lactosa y almidSn de maliz seco. Cuando se
administran por via oral suspensiones acuosasa, el
ingrediente activo se combina con agentes emulsionantes y
de suspensién. Si s8se desea, pueden afiadirse ciertos
agentes edulcorantes y/o aromatizantes y/o colorantes.

Pueden encontrarse otros vehiculos o excipientes
adecuados para las formulaciones y composiciones citadas
anteriormente en textos farmacéuticos clésicom, por
ejemplo, en “Remington's Pharmaceutical Sciences”, The
Science and Practice of Pharmacy, 15" Ed. Mack Publishing
Company, Easton, Penn., (1995).

Son fGtiles niveles de dosificacién de entre
aproximadamente 0,01 y aproximadamente 100 mg/kg de peso

corporal por dia, preferiblemente entre aproximadamente
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0,1 y aproximadamente 50 mg/kg de peso corporal por dia
del compuesto inhibidor de proteasa descrito en la
presente invencién, en una monoterapia para la prevencidn
y tratamiento de wuna enfermedad mediada por VHC.
Tipicamente, la composicién farmacéutica de esta
invencién se administrari deade aproximadamente 1 hasta 5
veces por difia o, alternativamente, como una infusién
continua. Puede usarse tal administraciénm como una
terapia prolongada o breve. La cantidad de ingrediente
activo que puede combinarse con los excipientes, para
producir wuna forma de dosificacién eimple, variara
dependiendo del anfitrién tratado y del modo particular
de administracién. Una preparacién tipica contendri desde
aproximadamente 5% hasta aproximadamente 95% de compuesto
activo (p/p) - Preferiblemente, tales preparaciones
contienen desde aproximadamente 20% hasta aproximadamente
80% de compuesto activo.

Como apreciaré una persona experta, pueden
requerirse dosis inferiores o superiores a las citadas
anteriormente. La dosificacién especifica y los regimenes
de tratamiento @para cualquier paciente particular
dependerfin de una variedad de factores, que incluyen la
actividad del compuesto especifico empleado, la edad,
peso corporal, estado de salud general, sexo, dieta,
tiempo de administracién, velécidad de excrecién,
combinacién de f&rmacos, la gravedad y curso de la
infeccién, la disposicidn del paciente a la infeccibn y
el criterio del médico que 1lo estd tratando.
Generalmente, el tratamiento se inicia con pequeifias
dosificaciones del péptido substancialmente inferiores a
la dosis 6ptima. Después, la dosificaciSn se aumenta en
pequefios incrementos hasta gque 8Be alcanza el efecto
éptimo de acuerdo con las circunstancias. En general, el

compuesto se administra lo mi&s deseablemente a un nivel
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de concentracién que proporcionaria generalmente
resultados eficaces contra el virus sin causar ningin
efecto secundario daflino o nocivo.

Cuando la composicién de esta invencién comprende

. una, combinacién de un compuesto de f&frmula 1 y uno o més

agentes terapéuticos o profilacticos adicionales, tanto
el compuesto como el agente adicional deben estar
presentes a niveles de doslficacidn de entre
aproximadamente 10 a 100%, y mis preferiblemente entre
aproximadamente 10 y 80% de la dosificacién administrada
normalmente en un régimen de monoterapia.

Cuando estos compuestos o sus sales
farmacéuticamente aceptables se formulan junto con un
vehiculco farmacéuticamente aceptable, 1la composicién
resultante puede adminiptrase in vivo a mamiferos, tales
como un ser humano, para inhibir la proteasa NS3 del VHC
o para tratar o impedir la infeccién por el virus VHC.
Tal tratamiento puede lograrse también usando un

compuesto de esta invencién en combinacién con agentes
que incluyen, pero no egtén limitados a: a-, B-, 8-, -,

tau- o y-interferSn, ribavirina, amantadina; otros
inhibidores de la proteasa NS3 del VHC; inhibidores de la
polimerasa del VHC, inhibidores de otras dianas en el
ciclo bilolégico del VHC, gque incluyen, pero no estdn
limitados a, helicasa, proteasa N52/3, o un sitio de
entrada interno del ribosoma (IRES); o combinaciones de
los mismos. Los agentes adicionales pueden combinarse con
compuestos de esta invencién para crear una forma de
dosificacién simple. Alternativamente, estos agentes
adicionales pueden administrarse separadamente a un
mamifero como parte de una forma de dosificacién
miltiple.

De acuerdo con esto, otra realizacién de eesta

invencién proporciona un método para inhibir la actividad



10

15

20

25

30

22

de la proteasa NS3 del VHC en un mamifero administrando
un compuesto de f£6rmula 1.

En una realizacién preferida, este método es dtil
disminuyendo la actividad de la proteasa NS3 del virus de
la hepatitis C que infecta a un mamifero.

Si la composicién farmacéutica comprende solamente
un compuesto de esta invencién como componente activo,
tal método puede comprender adicionalmente la etapa de
administrar a dicho mamifero un agente seleccionado de un
agente inmunomodulador, un agente antiviral, un inhibidor
de la proteasa NS3 del VHC, un inhibidor de la polimerasa
del VHC o un inhibidor de otras dianas en el ciclo
biol6gico del VHC, tal como helicasa, proteasa NS2/3 o
IRES. Tal agente adicional puede administrarse al
mamifero antes de, concurrentemente con, © después de la
administracién de la compoaicién de esta invencién.

Un compuesto de f&érmula 1 definido en la presente
invencién puede usarse tamblén como un reactivo de
laboratorio. Un compuesto de esta invencién puede usarse
también para tratar o impedir la contaminacién viral de
materiales, y por lo tanto reducir el riesgo de infeccién
viral de personal de laboratorio o médico, o de pacientes
gque entran en contacto con tales materiales (por ejemplo
sangre, tejido, instrumentos y prendas quirfirgicas,
instrumentos y prendas de laboratorio, y aparatos y
materiales de recogida de sangre).

Un compuesto de f&6rmula 1 definido en la presente
invencifn puede usarse también como un reactivo de
investigacién. Un compuesato de £f&rmula 1 puede usarse
también como un testigo positivo para validar ensayos
alternativos en células o ensayos de replicacién viral in

vitro o in vivo.
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Se ilustran mds detalles de la invencién en los
siquientes ejemplos, que 8e entiende que no eon

limitantes con respecto a las reivindicaciones adjuntas.

EJENPLOB
Las temperaturas se dan en grados Celsius. Los
tantos por ciento en 1las disoluciones expresan una
relacién peso a volumen, y 1las relaciones en las
disoluciones expresan una relacién volumen a volumen, a
menos gue pe especifigque de otra manera. Los espectros de
regonancia magnética nuclear (RMN) fueron registrados en

un espectrfmetro Bruker 400 MHz; los desplazamientos

quimicos (8§) estin descritos en partes por millén. Las
cromatografias de desarrollo ripido se llevaron a cabo en
gel de silice (81i03) conforme a la técnica de
cromatograffa de desarrollo rédpido de Still (W. C. Still
et al., J. Org. Chem. (1978), 43, 2923).

Las abreviaturas usadas en los ejemplos incluyen
DBU: 1,8-diazabicicle[5.5.0]undec-7-eno; DCM: cloruro de
metilenc; DIEA: dietilamina; DIPEA: diisopropiletilamina;
DMF: N,N-dimetilformamida; DMAP: 4-
(dimetilamino)piridina; AcOEt: acetato de etilo; HATU:
[hexaflucrofosfato de O-(7-azabenzotriazol-1-il)-1,1,3,3-
tetrametiluronio]; HPLC: cromatografia liquida de alta
resolucién; EM: espectrometrfia de masas (MALDI-TOF:
espectrometria de masas con ionizacién por desorcién de
liser asistida por matriz en tiempo de vuelo, FAB:
bombardeo con atomos r&pidos); Me: metilo; MeOH: metanol;
Ph: fenilo; t.a.: temperatura ambiente (18°-22°}; terc-
butile o t-butilo: 1,1-dimetiletilo; Tbg: terc-butil-
glicina: terc-leucina; TFA: &cido trifluorocacético; y
THF: tetrahidrofuranc.

Sintesis de compuestos de f£Srmula (1):
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En general, los compuestos de férmula 1, y sus
productos intermedios, se preparan por métodos conocidos
usando condiciones de reaccién que se conoce gque 8son
adecuadas para los agentes reaccionantes. Se describen
varics de tales métodos en los documentos de patente WO
00/09543, WO 00/09558 y en la patente de EE.UU. N°
6.323.180 incorporada por referencia en la presente

invencién.

Preparacidno de tioursas

Preparacifn de la tiourea 2a

H,Nj\NH, * cuj\)< - %Nj\u’j‘k

(2a)

Se disolvié tiourea (5,0 g, 66 mmoles) en tolueno
(50 ml), y se afiadié cloruro de terc-butilacetilo (8,88
g, 66 mmoles). La mezcla se calents a reflujo durante 14
h, para dar una disolucién amarilla. La mezcla se
concentré hasta sequedad, y el residuo se dividié entre
AcCOEt y NaHCO; sat. La fase orgfnica amarilla se secd
sobre MgSO,, se filtr6 y se concentrS para dar un adlido
amarillo. El sélido se disolvié en la minima cantidad de
AcOBEt y se tritur6 con hexano para dar 2a como un sélido
blanco (8,52 g; 75%). E.M. (electropulverizacién): 173
(M-H) - 175 (M+H)+. Homogeneidad en HPLC de fase inversa
(TFA al 0,06%; CH,CN:H;0): 99 &.

Preparacién de la tiourea 2b
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Usando el procedimiento descrito anteriormente, vy
usando cloruro de ciclopentilacetilo disponible
comercialmente en lugar de cloruro de terc-butilacetilo,

ge obtuvo la tiourea 2h.

Sintesis de productos intermedics 3

Preparacifn del carbamatco 3a

ALY - YE . Qoi?j;!m

Se afiadi6 tetrahidrofuranc (350 ml) a un matraz que

contenia éster de ciclopentilo-&ster de 2,5-dioxo-
pirrolidin-1-ilo del &cido carbbnico (9,00 g; 39,6
mmoles) y terc-leucina (6,24 g; 47,5 mmoles), dando como
resultado una suspensién. Se afiadié agua destilada (100
ml) con agitacién vigorosa. Permaneclé sin disolverse una
pequefia cantidad de sdlido. Se afladi® luego trietilamina
(16,6 ml; 119 mmoles), dande como resultado una
disolucién homogénea, que se agitd a t.a. Después de 2,5
h, el THF se evapor$ y el residuo acuoso se diluyé con
agua (100 ml), y la mezcla de reaccitén se volvié bésica
por adicién de NaOH 1N (25 ml - pH final »>10). La
dieolucidn se lavé con AcOEt (2x200 ml), y luego la fase
acuosa se acidificé con HCl 1N (aproximadamente 70 ml -
PH final <2). La disolucidén turbia se extrajo con AcOEt
(2004150 ml). El1 extracto se secd {(MgSO,) y se evapord
para dar el compuesto 3a como un sblido blanco (8,68 g).

Preparacién de los carbamatce 3b, 3c y 3d

Usando el procedimiento descrito anteriormente, vy
usando combinaciones apropiadas de terc-butil-glicina, o
ciclohexil-glicina y é&ster de ciclcbutilo, ciclopentilo,
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o ciclohexilo-&ster de 2,5-dioxo-pirrolidin-l1l-ileo del

fcido carbénico, se prepararon los siguientes carbamatos:

D\oistlgfo" QAL AL

5 Preparacién de producto intermedio 5

Preparacldn del producto intermedio 5a:

e et S Fe ot ot

ua

1Y ﬁ’,}. Y XYY é;y?..

4

Se combiné a-bromocetona 4 (3,61 g; 5,71 mmoles) con

tiourea 2a (1,09 g; 6,28 mmoles) en isopropanol (140 ml),

10 ¥ la disolucién amarilla se eitud en un bhafio de aceite
pre-calentado a 70°C durante 1,5 h. La disolucién se
enfrié a t.a. y se evapor$® hasta sequedad. El residuo se
disolvié en AcOEt. La disolucitn de AcOEt se lavé con
NaHCO, saturado (2x), agua (2x) y salmuera (1x), Bse Bsecé

15 (MgSO;) y Be evapord para dar el producto como una espuma
de color marrSn-anaranjado. Una cromatografia en columna
de desarrollo rdpidec en hexano:AcOEt 7:3 retird 1las
impurezas menos polares y en hexano:AcOBt 6:4 proporcioné
el producto puro como un s8&lido de color amarillo claro

20 (3,05g; 76%). E.M. (electropulverizaci®n): 706,3 (M-H)-
708,4 (M+H)+. Homogeneidad en HPLC de fase inversa (TFA
al 0,06%; CHiCN:H;0): 99%. '
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Preparacién del producto intermedio 5b:

Usando el precedimiento descrito anteriormente, vy
usando tiourea 2b en lugar de tiourea 2a, se obtiene el

producto intermedio 5b correspondiente:

MeO Br MeO e

ey d
>r°1'2 S \; - >r°*r¥l;54:..

{6b)

@

Preparacién del producto intermedio 5c:

Usando el procedimiento desacrito anteriormente, vy
usando tiourea disponible comercialmente en lugar de

tiourea 2a, se obtiene el producto intermedio 5e¢

correspondiente:
MeO N NH,
H,NJ‘NH,
= N
Y
5 3463.. \cl; L9 OMe
@ (&)
EJEMPLO 1

Sintesis del compuesto 100
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Etapa 1: Preparacién del producto intermedio 6a
El Boc-dipéptido 5a (3,05 g; 4,31 mmoles) ge

disolvié en HCl 4N/dioxano (22 ml). Después de agitar a
t.a. durante 30 min, precipité la sal de HCl. Se ailadié
MeOH (2 ml) para disolver el precipitado. Después de 2 h,
la mezcla de reaccién se evapord hasta sequedad. La sal
de HCl resultante se disolvié en DCM (22 ml), y se
afiadieron DIEBA (3,0 ml; 17,24 mmoles); carbamato 3a (1,15
g; 4,47 wmmoles) y HATU (1,72 g; 4,516 mmoles). La
disolucién se agit6é a t.a. durante 6 h. La mezcla de
reaccién se diluyd luego con AcOEt y la disolucibén se
lavé con NaHCO, saturado (2x), agua (2x) y salmuera (1x),
se sec6 (MgS0,), se filtr6 y mee evapord para obtener el
compuesto 6a como un BSlido amarillo. Una cromatografia
en columa de desarrollo répido, eluyendo en primer lugar
con hexano:AcOBt 7:3 y luego con 6:4 proporciond el Me-
éster 6a puro como una espuma blanca (3,25 g; 90%). E.M.
(electropulverizacién): 831,4 (M-H)- 833,4 (M+H)+ B855,4
(M+Na) +. Homogeneidad en HPLC de fase inversa (TFA al
0,06%; CH,CN:H,0): 98%,



10

15

20

25

29

Etapa 2: Hidrb6lisis del éster

MeQ

Compuesto 100

El éster de metilo 6a (3,24 mg; 3,89 mmoles) se
disolvié en THF (40 ml) y MeOH (20 ml), y se afladidé una
disolucién acuosa de LiOH (1,63 mg; 38,9 mmoles en 25
ml). La mezcla de reaccién amarilla se agité durante 5,5
h y luego se concentrd, para proporcionar una suspensién
blanquecina. La suspensiétn se disolvié en AcOEt vy
salmuera, preparada con aqua desionizada. E1 pH de 1la
disolucién resultante se ajustdé a 6 por adicién de HC1
IN. Se separaron las fases, y la capa acuosa se extrajo
con mAs AcOEt (2x)}. Los extractos combinados de AcOEt se
lavaron con agua desionizada (2x), salmuera preparada con
agua desionizada (1lx), se secaron (MgSO,), se filtraron y
se evaporaron, para obtener el compuestc 100 como un
sélido de color blanco-amarillo pélide (3,02 g; 95% de

rendimiento).

Conversién en la sal de Na:

El compuesto neutro 100 (1,22 g; 1,49 mmoles) se
disolvidé en MeOH (30 ml), y se afladid 1 equivalente de
NaOH 0,01 N (14,85 ml) - no hubo precipitacién de
producto. La disolucién amarilla transparente se
concentrd, se diluyé con agua desionizada, se congeld y
se liofilizé para obtener el producto (sal de Na) comc un
s6lido amorfo de color blanco-amarillo (1,24 g; 99% de

rendimiento) .
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Sal de Na: PM: 840,98 CyaHs3NgOgSNa

E.M. (electropulverizacidén): 817,3 (M-H)- 819,4 (M+H)+
841,4 (M+Na}+. Homogeneidad en HPLC de fase inversa (TFA
al 0,06%; CH,CN:H;0): 98%.

H RMN (400 MHz, DMBO-d;): aproximadamente, mezcla 6:1 de
isémeros de rotacién; & 8,11-7,65 (m, 4K), 7,33 (ma, 1H),
7.18-6,97 (m, 2H), 6,36-6,08 {m, 1H), 5,55-5,33 (m, 1H),
4,98 (d, J = 18,0 Hz, 1H), 4,85 (sa, 1H), 4,80 (d, J =
10,4 Hz, 1H), 4,50-4,41 (m, 1H), 4,22-4,02 (m, 2H), 3,92
(s, 3H), 2,72-2,45 (m, 1H), 2,50 (bajo la sefial de DMSO,
e, 2H), 2,40-2,26 (m, 1H), 1,89-1,43 (m, 9H}), 1,37-1,30
{m, 1H), 1,30-1,12 (m, 1H), 1,03 y 0,90 (2x 8, 9H), 0,98
y 0,94 (2x &, 9H).

EJENPLO 2
Sinteais del compueato 101

Rl “@F‘j‘

AL ™ 0\01;(&?.

(eb) (8c)

Siguiendo el mismo procedimiento como se describe en
la primer etapa del ejemplo 1, y usando Boc-dipéptido 5¢
en lugar de 5a, se obtuvo el compuesto 6b.

.Se disolvié el compuesto 6b (70 mg, 0,095 mmoles) en
2 ml de DCM, y se traté sucesivamente con DIEAR (0,045 ml,
0,26 mmoles) y cloruro de pivaloilo (0,015 ml, 0,12
mmoles). Después de agitar durante 1 h a 40°, se afiadié
cloruro de pivaloilo adicional (0,15 ml, 0,12 mmoles,) Yy
la agitaci6n continué durante 2 h m&s. Después de

concentrar la disolucién, el reaiduo se disolvié en
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AcOEt. La disolucidn se lavd con una disolucidn saturada
de NaHCO3 y salmuera, se secd (MgSO;) y se concentré para
proporcionar 82 mg del compuesto 6o crudo, que se usaé sin
purificacién.

El derivado éster de metilo 6c se hidrolizé como en
la etapa 2 del ejemplo 1, y se purificé por HPLC
preparativa usando una columna YMC Combi-Prep. ODS-AQ,
5020 mm. ID, S-5 micrémetros, 120 A, y un programa de
gradiente lineal desde 2 hasta 100% de AcCN/agua (TFA al
0,06%).

Se analizaron las fracciones por HPLC analitica, y
las fracciones puras se combinaron, se concentraron, se
congelaron y se liofilizaron para dar lugar al compuesto

101 como la sal de trifluorcacetato:

o P ¢

2
9
O‘J‘P;ﬁ ? ¢
o o OH
o” N 1
Compuesto 101

H RMN (400 MHz, DMSO-dg): aproximadamente, mezcla B85:15

de isfmeros de rotacién, descripcién del isémero

principal; & 8,56 (s, 1H), 8,40-8,22 (m, 1H), 8,17 (d, J
= 8,9 Hz, 1H), 7,67 {sa, 1lH), 7,52 (sa, 1H), 7,24-7,15
(m, 1H), 7,03 {(d, J = 8,3 Hz, 1H), 5,78-5,67 (m, 1H),
5,61-5,53 (m, 1H), 5,19 (dd, J = 17,2, 1,6 Hz, 1H), 5,09-
5,03 (m, 1H), 4,63-4,55 (m, 1lH), 4,49-4,39 (m, 2H), 4,11-
3,92 (m, 2H), 3,95 (s, 3H), 2,62-2,53 (m, 1H), 2,33-2,25
(m, 1H), 2,06-1,98 (m, 1H), 1,72-1,25 (m, 10H), 1,30 (s,
9H), 0,97 (s, 9H).
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E.M. (electropulverizacién): 803,3 (M-H)- 805,3 (M+H)+.
Homogeneidad en HPLC de fase inversa (TFA al 0,06%;
CHCN:H;0) : 97%.

EJEMPLO 3

Preparacién del compuesto 102

Siguiendo el procedimiento descrito en el ejemplo 1,
y usando carbamato 3d en lugar de 3a, y usando HPLC
preparativa para purificar el producto final como se
describe en el ejemplo 2, se obtuvo el compuesto 102 como

la sal de trifluoroacetato:

MeO Ny lp’?—

P o]
o P
L S
N oH
o -
o™
Compuesto 102

14 RMN (400 MHz, DMSO-ds): aproximadamente, mezcla 90:10

de isémeros de rotacién, descripcién del isémero

principal; & 12,37 (s, 1H), 8,54 (a, 1H), 8,40-8,06 (m,
2H), 7,67-7,40 {m, 2H), 7,26 (d, J = 8,0 Hz, 1H), 7,26-
7,13 (m, 1H), 5,77-5,65 (m, 1H), 5,62-5,49 (m, 1H), 5,23-
5,16 (m, 1H), 5,10-5,03 (m, 1H), 4,57-4,37 (m, 3H), 4,03-
3,88 (m, 2H), 3,94 (s, 3H), 2,64-2,54 (m, 1H), 2,41 (s,
2H), 2,37-2,22 (m, 1H), 2,04-1,95 {m, 1H), 1,79-1,21 {m,
l6H); 1,17-0,85 (m, 5H), 1,04 (s, SH).

E.M. (electropulverizacién): 843,5 (M-H)~ 845,4 (M+H)+.
Homogeneidad en HPLC de fase inversa (TFA al 0,06%;
CHaCN:H;0) : 99%.

EJEMPLO 4

W\
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Preparacién del compuesto 103

L+)

o AN A
=7
0

OIS A
st

Compuesto 103

Siguiendo el procedimiento descrito en el ejemplo 1,
perc usando carbamato 30 en lugar de 3a, y usando HPLC
preparativa para purificar el producto final como se
describe en el ejemplo 2, se obtuvo el compuesto 103 como
la sal de trifluorocacetato:

14 RMN (400 MHz, DMSO-dg): aproximadamente, mezcla 85:15

de iabmeros de rotacién, descripcién del isémero

principal; & 12,35 (s, 1lH), 98,52 (m, 1H), 8,43-8,06 (m,
2H), 7,67-7,41 (m, 2H), 7,26 (d, J ~ 7,8 Hz, 1lH), 7,24-
7,11 (m, 1H), 5,77-5,65 (m, 1H), 5,62-5,48 (m, 1H), 5,23-
5,15 (m, 1H), 5,10-5,03 (m, 1H}, 4,52-4,38 (m, 2H), 4,15-
4,05 {(m, 1H), 4,03-3,89 (m, 2H), 3,94 (s, 3H), 2,63-2,52
{m, 1H), 2,41 (s, 2H), 2,35-2,23 (m, 1H), 2,05-1,96 (m,
1H), 1,81-1,41 {(m, 11H), 1,38-0,86 (m, 12H), 1,04 (s,
9H} .

E.M (electrcopulverizacién): 857,5 (M=-H)- 859,4 (M+H)+.
Homogenelidad en HPLC de fase inversa (TFA al @, 06%;
CH3;CN:Hz0) : 99%.

EJEMPLO 5

Preparacidén del compuesto 104

LD
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Compuesto 104

Siguiendo el procedimiento descrito en el ejemplo 1,
pero usando carbamato 3b en lugar de 3a, y Boc-dipéptido
5b en lugar de. 5a, y usando HPLC preparativa para
purificar el compuesto final como 3se describe en el
ejemplo 2, se obtuvo el compuesto 104 como la sal de
trifluoroacetato:

14 RMN (400 MHz, DMSO-dg): aproximadamente, mezcla 3:1 de
isémeros de rotacién, & 8,02 (s, 1H), 7,90 (s, 1lH), 7,84
(d, § = 7,0 Hz, 1H), 7,70 (s, 1H), 7,33 {d, J = 2,2 Hz,
iH), 7,14 (dd, J = 2,5, 8,2 Hz, 1lH), 7,09 (dd, J = 2,2,
9,2 Hz, 1lH), 6,29-6,08 (m, 1H), 5,54-5,32 (m, 1H), 4,99
(d, §J = 15,9 Hz, 1H), 4,80 (d, 0 = 10,0 Hz, 1H}, 4,76-
4,64 (m, 1H), 4,46 (dd, J = 6,7, 13,9 Hz, 1lH), 4,19-4,08
(m, 3H), 3,92 (s, 3H), 2,70-2,61 {(m, 2H), 2,37-2,09 (m,
4H), 2,03-1,82 {m, 1lH), 1,85 (sa, 2H), 1,77-1,44 (m, BH),
1,35-1,29 {m, 1H), 1,29-1,15 {(m, 4H), 0,98 y 0,90 (2x s,
9H) .

E.M. (electropulverizacién): 815,3 (M-H)- 817,3 (M+H)+.
Homogeneidad en HPLC de fase inversa (TFA al 0,06%;
CHaCN:H,0) : 98%.

EJEMPLO 6

Preparacién del compuesto 105

S
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Compuesto 105

Siguiendo el procedimiento descrito en el ejemplo 1,
pero usando carbamato 3b en lugar de 3a, y usando HPLC
preparativa para purificar el producto final como se
describe en el ejemplo 2, se obtuvo el compuesto 105 como
la sal de trifluorcacetato:

14 RMN (400 MHz, DMSO-dg): aproximadamente, mezcla 7:1 de
isémeros de rotacién, 8 8,58 (s, 1H), 8,19 (d, J = B,0
Hz, 1H), 7,76-7,50 (m, 2H), 7,35-7,20 (m, 1H), 7,19 {d, J
= 8,0 Hz, 1H), 5,78-5,67 (m, 1H}, 5,65-5,50 (m, 1lH), 5,19
{(d, § = 17,0 Hz, 1K), 5,07 (d, J = 10,2 Hz, 1lH), 4,51-
4,42 (m, 2H), 4,42-4,31 (m, 1H), 4,02 (d, J = 7,4 Hz,
1H), 4,02-3,93 (m, 1H), 3,97 (s, 3H), 2,63-2,52 (m, 1lH),
2,42 (s, 2H), 2,35-2,25 {(m, 1H), 2,07-1,95 {m, 3H), 1,90-
1,76 {m, 1H), 1,70-1,41 {(m, 3H), 1,30-1,23 (m, 1lH), 1,04
(s, 9H), 0,96 y 0,87 (2xs, 9H).

E.M. (electropulverizacién): 803,4 (M-H)- 805,4 (M+H)+.
Homogeneidad en HPLC de fase inversa (TFA al 0,06%;
CH3CN:Hy0) : 98%.

EJEMPLO 7

Preparacién del compuesto ;06

22
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Compuesto 108
El compuesto 100 del ejemplo 1 (29,8 mg, 0,036
mmoles) se combiné con HATU (1,2 eq., 19,7 mg, 0,052

mmoles), y se disolvié en DMF anhidra (4 ml). La

disolucién se agitd a t.a. y se afiadidé DIPEA (5 eq., 31,4
ul, 0,18 mmoles) gota a gota durante aproximadamente 1
min. La mezcla se agitdé durante 20 min a t.a. y se
analizdé por HPLC analitica para sequir la formacién del
éster activado. Se afladié una disolucién de
metanosulfonamida (5,8 eq., 19,7 mg, 0,207 mmoles), DMAP
(5,4 eq., 23,5 mg, 0,193 mmoles) y DBU (4,8 eq., 25,8 ul,
0,172 mmoles) en DMF (1 ml). La mezcla de reaccidn se
agité 16 h a t.a. antes de concentrarse a vacio. El
residuo se re-disolvié en DMSO y se purificé por HPLC
preparativa. La liofilizacién dio el producto final (23
mg, 71,3%) como un sélido amorfo blanquecino.

!H RMN (400 MHz, DMSO-dg¢): & 12,35 (s, 1H), 10,53 (s, 1lH),
8,87 (s, 1iH), 8,40-8,20 (m, 1lH), 8,17 (d, J = 8,8 Hz,
ln), 7,61 (sa, 1), 7,51 ({sa, 1H), 5,67-5,55 (m, 2H),
5,23-5,18 (m, 1H), 5,10 (d, J = 12 Hz, 1lH), 4,68-4,57 {(m,
1H), 4,50 (da, J = 12 Hz, 1H), 4,46-4,37 (m, 1H), 4,07
(d, J = 8,0 Hz, 1H), 3,95 (s, 3H), 3,17 (s, 3H), 2,78-
2,58 (m, 1H), 2,42 (s, 2H), 2,29-2,19 (m, 1lH), 2,19-2,09
(m, 1H), 1,71 (dd, J = 7,8, 7,6 Hz, 1lH); 1,67-1,55 (m,
4H), 1,55-1,37 (m, 4H), 1,04 (s, S5H), 0,98 (s, 9H), 0,97-
0,87 (m, 2H).

A23
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E.M. (electropulverizacién): 896,5 (M+H)+ y 894,5 (M-H)-.
HPLC de fase inversa: Rt = 6,7 minutos {(homogeneidad =
100%) .

BEJEMPIO B
Preparacién del compuestc 107

e AN A

7
O
° @ ¢
Q
. cr%
Compuesta 107

Usando el mismo procedimiento descrito en el ejemplo
7, y usando bencenosulfonamida en lugar de metilsulfo-
namida, se obtuvo el compuesto 107 como un sélido amorfo
de color amarillo palido, con 54% de rendimiento.
H RMN (DMSO-dg): & 12,39 (s, 1H), 10,89 (s, 1H), 8,83 (s,
1H), 8,40-8,22 {(m, 1K), 8,18 (d, J = 8,4 Hz, 1H), 7,90
(s, 1K), 7,88 (s, 1H), 7,67-7,63 (m, 1lH), 7,63-7,54 (m,
3H), 7,54-7,45 (m, 1H), 7,30-7,15 {(m, 1lH), 7,10 {(d, J =
7,8 Hz, 1H), 5,62~5,51 (m, 1H), 5,38-5,26 (m, 1H), 5,16-
5,08 (m, 1H), 4,93 (d, J = 10,4 Hz, 1H), 4,70-4,58 (m,
1H), 4,57-4,49 {(m, 1lH), 4,48~4,39 (m, 1H), 4,09 (d, T =
7,8 Hz, 1H), 3,95 (s, 3H), 2,69-2,59 (m, 1H), 2,41 (s,
2H), 2,28-2,16 (m, 1H), 2,14-2,04 (m, 1H), 1,72-1,52 (m,
4H), 1,51-1,37 (m, 4H), 1,29-1,22 (m, 1H) 1,03 (s, 9H),
1,00 (s, 9H), 0,99-0,92 (m, 1H).
E.M. (electropulverizacién): 958,5 (M+H)+ y 956,5 (M-H)-
HPLC de fase inversa: Rt = 7,2 minutos (homogeneidad
95%) .

2y
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EJEMPLO 9
Ensayo de proteasa NS3-NS4

El ensayo enziméitico usado para evaluar el compuesto
de la presente invencién esti deecrito en los documentos
de patente WO 00/09543 y WO 00/59929,.

BEJEMPLO 10
Ensayo de replicacién de ARN de VHC en células
Cultivo celular

Se utilizaron células Huh7 que mantienen de manera
estable un replicén de VHC subgenSmico, como se ha
descrito previamente {(Lohman et al., 1999, Science 285:
110-113), y se designaron como la estirpe celular S22.3.
Las células S22.3 se mantuvieron en un medio de Earle
modificadeo por Dulbecco (DMEM), complementado con SBF al
10%Y ¥ 1 mg/ml de neomicina (medio normal). Durante el
ensayo, se usd un medio DMEM complementado con SBF al
10%, que contenia DMSQ al 0,5% y no contenia neomicina
(medio de ensayo). 16 horas antes de la adicifn del
compuesto, las célulap S22.3 e trataron con tripaina y

se diluyeron hasta 50.000 células/ml en medio normal. Se
distribuyeron 200 ul (10.000 cé&lulas) en cada pocillo de

una placa de 96 pocilloa. Luego, la placa se incub&é a 37°
con CO; al 5% hasta el dfa siguiente.

24
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Reactivos y materiales:

Producto Compafifa N* catflogo |Almacenamiento
DMEM Wisent Inc 10013CV 4°C

DMSO Sigma D-2650 t.a.

PBS (disolucién

salina

tamponada con Gibco-BRL 14190-136 t.a.
fosfato) de

Dulbecco

Suero de bovino |Bio-

fetal Whittaker 14-90LF -20%¢c/acc
Neomicina

(G418) Gibco-BRL 10131-027 -20°Cc/4°C
Tripsina-EDTA Gibco-BRL 25300-054 -20°C/4°C
placas de 96

pocillos Costar 3997 t.a.
unidad de

filtracién de Millipore SLGV025LS t.a

PVDF de 0,22 um

placa de

valoracidén de

pocillos Beckman 267007 t.a.
profundes de

polipropileno

Preparacifn del compuesto de ansayo

Se afiadieron 10 pl del compuesto de ensayo (en DMSO
al 100%)
concentracién final de DMSO de 0,5%, y la disolucién se

a 2 ml del medio de ensayoc, para alcanzar una

sometié a wultrasonidos durante 15 min, y se f£filtr6 a
través de una unidad de filtracién Millipore de 0,22 pm.
Se transfirieron 900 ul en la fila A de una placa de

valoracién de pocillos profundos de polipropileno. Las
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filas de la B a la H contenian partes alicuotas de 400 pl
de medio de ensayo {(que contenia DMSO al 0,5%), y Be
usaron para preparar diluciones en serie (1/2)
transfiriendo 400 pl de fila a fila (no se incluyd

compuesto en la fila EH}.

Aplicacién del compuesto de ensayo a las células

Se aspir6 el medio de cultivo celular de la placa de
96 pocillos que contenia las células 822.3. Se
transfirieron 175 pl de medio de ensayc con la dilucidm
apropiada del compueato de ensayo desde cada pocillo de
la placa. con el compuesto hasta el pocillo
correspondiente de la placa de cultivo celular {(la fila H
e usé como el “testigo de no inhibici6én”). La placa de
cultivo celular se incub6 a 37° con CO; al 5% durante 72
h.

Extraccién del ARN celular total

Después del periodo de incubacién de 72 h, el ARN
celular total se extrajo de las células S22.3 de la placa
de 56 pocilloa usando el equipo RNeasy 96 (Qlagen®,
RNeasy Handbock, 1999). En resumen, el medio de ensayo se
retird completamente de las células, y se afiadieron 100
pl de tampén RLT (Qiagen®) que contenfian P-mercaptoetanol
143 mM a cada pocillo de la placa de cultivo celular de
96 pocillos. La microplaca se agitdS suavemente durante 20
8. Luego pe ailadieron 100 ul de etanol al 70% a cada
pocillo de la microplaca, y se mezclaron con una pipeta.
El lisado se retird y se aplicé a los pocillos de una
placa RNeasy 96 (Qiagen®), que se colocé en la parte
superior de un bloque de pocillos cuadrados de Qlagen®.
La placa RNeasy 96 se gellS con una l&mina adhesiva, y el
bloque de pocillos cuadrados con la placa RNeasy 96 se
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cargd en el soporte, y se situé en un contenedor del
rotor de una centrifugadora 4K15C. La mueatra se
centrifugd a 6000 rpm (~5600 x g) durante 4 min a
temperatura ambiente. Se retird la limina adhesiva de la
placa y se afiadieron 0,8 ml de tampén RWl (equipo RNeasy
96 de Qiagen®) a cada pocillo de la placa RNeasy 96. La
placa RNeasy 96 se selld con un nuevo trozo de l&mina
adhegiva y Be centrifugé a 6000 rpm durante 4 min a
temperatura ambiente. La placa RNeasy 96 se colocd en la
parte superior de otro blogue de pocillos cuadrados de
Qiagen® limpioc, 8e retir$ 1la 1l&mina adhesiva y se
afiadieron 0,8 ml de tampén RPE (egquipo RNeasy 96 de
Qiagen®) a cada pocillo de la placa RNeasy 96. La placa
RNeasy 96 se selld con un nuevo trozo de lémina adhesiva
y se centrifug6 a 6000 rpm durante 4 min a temperatura
amblente. Se retiré la lémina adhesiva y se afiadieron
otros 0,8 ml de tampén RPE (equipo RNeasy 96 de Qiagen®)
a cada pocillo de la placa RNeasy 96. La placa RNeasy 396
se selld con un nuevo trozo de l&mina adhesiva y ase
centrifugé a 6000 rpm durante 10 min a temperatura
ambiente. Se retir6 la lémina adhesiva, Be colocé la
pPlaca RNeasy 96 en la parte superior de una gradilla que

contenfia microtubos de recoleccién de 1,2 ml. Se eluyd el

ARN afladiendo 50 ul de agua sin ribonucleasa a cada
pocillo, se sellé la placa con un nuevo trozo de lémina
adhesiva y 8e incubé durante 1 min a temperatura
ambiente. La placa se centrifugd luego a 6000 rpm durante
4 min a temperatura ambiente. La etapa de eluciSn se
repitidé con un segundo volumen de 50 ul de agua s8in
ribonmicleasa. Los microtubos con el ARN celular total se

almacenaron a -70°.
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Cuantificacién del ARN celular total

El ARN se cuantific6é con el sistema STORM®
{Molecular Dynamics®), usando el equipo de cuantificacién
de ARN RiboGreen® (Molecular Probes®). En resumen, el
reactivo RiboGreen se diluy$ 200 veces en TE (tris-HCl 10
mM pH=7,5, EDTA 1 mM). Generalmente, se diluyeron 50 pul
de reactivo en 10 ml de TE. Se diluyd una curva patrén de
ARN ribogémico en TE hasta 2 ug/ml, y luego ge
transfirieron cantidades predeterminadas (100, 50, 40,
20, 10, 5, 2 y 0 pl) de la disolucién de ARN ribosémico a
una nueva placa de 96 pocillos. (COSTAR §# 23997), y el
volumen se completSé hasta 100 pl con TE. Generalmente, se
usd la columna 1 de la placa de 96 pocillos para la curva
patrén, y los otros pocillos se usaron para cuantificar
las muestras de ARN. Se transfirieron 10 ul de cada
miestra de ARN cque iba a s8er cuantificado al
correspondiente pocillo de la placa de 96 pocillos, y se
afiadieron 90 ul de TE. Se afiadif un volumen (100 nl) de
reactivo RiboGreen diluido a cada pocillo de la placa de
96 pocillos, 8e incub® durante 2 a 5 minutos a
temperatura ambliente, y 8e protegié de 1la 1luz ({(una
muestra de ARN de 10 pul en un volumen final de 200 pul
genera una dilucién de 20 X). Se midié la intensidad de
fluorescencia de cada pocillo con el sistema STORM®
(Molecular Dynamics®). Se creé§ una curva patrén sobre la
base de las cantidades conocidas de ARN ribosdmico y las
intensidades de fluorescencia resultantes. Se determiné
la concentracién de ARN en las wmuestras experimentales a
partir de la curva patrén y se corrigié para la dilucién
de 20 X.
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Reactivos y materialaes:

Producto Compafiia N° catélogo |Almacenamisnto
DEPC Sigma D5758 4°C
EDTA Sigma E5134 t.a.
Trizma-Base Sigma T8524 t.a.
Trizma-HCl Sigma T7149 t.a.
tiras de tubos de
Qiagen 19562 t.a.
recoleccién
equipo de
Molecular
cuantificacién de R11450 -20°C
Probe
ARN RiboGreen
equipo RNeasy 96 |Qiagen 74183 t.a.
Bloques de
pocillos Qiagen 19573 t.a.
cuadrados

R.T.-PCR (Transascripcién Inversa-Reaccidén en Cadena de la
Polimerasa) en tiempo real

La R.T.-PCR en tiempo real se llevé a cabo en el
slstema de deteccifn de secuencias ABI Prism 7700, usando
el equipo TagMan EZ R.T.-PCR (Perkin-Elmer Applied
Biosystems?®) . La R.T.-PCR se optimizé para la
cuantificacién de la regién 5' IRES del ARN del VHC,
usando la tecnolcgia TagMan (Roche Molecular Diagmostics
Systems), eimilar a 1la técnica descrita previamente
{Martel et al., 1599, J. Clin. Microbiocl. 37: 327-332).
El aistema se basa en la actividad 5'-3' nucleolitica de
la ADN polimerasa AmpliTag. En resumen, el método utiliza
una sonda de hibridacién fluorogénica doblemente marcada
(sonda PUTR}, que se une especificamente al molde entre
los cebadores de la PCR (cebadores 8125 y 7028). El
extremo 5' de la sonda contiene un indicador fluorescente
(6-carboxifluoresceina [FAM]) y el extremo 3' contiene un

extintor de fluorescencia (6-carboxitetrametilrodamina
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[TAMRA]). El espectro de emisién del indicador FAM fue
suprimido por el extintor en la sonda de hibridacién
intacta. La degradacién de la s8sonda de hibridacién
mediante la actividad nucleasa libera al indicador, dando
como repultado un aumento de la emisién de fluorescencia.
El detector de @secuencias ABI Prism 7700 mide
continuamente el aumento de la emisién de fluoreascencia
durante la amplificacién por PCR, de tal manera que el
producto amplificado fue directamente proporcional a la
seflal. Se analizé en una etapa temprana de la reaccifn el
perfil de amplificacifémn, en un punto que representara la
fase logaritmica de acumulacién de producto. Be definiéd
como c¢ciclo umbral (Cr), para el detector de secuencias, un
punto gque representara un umbral de deteccidén definido
del aumento en la sefial fluorescente asociado con el
crecimiento exponencial del producto de PCR. lLoa valores
de Cr son inversamente proporcionales a la cantidad de ARN
de VHC 1inicial; de tal manera que bajo idénticas
condiciones de PCR, cuanto mayor sea la concentracién
inicial de ARN de VHC, menor es el Cr. 8Se crebd
automdticamente una curva patrén por el sistema de
deteccién ABI Prism 7700, representando el C; frente a
cada dilucién patrén de concentracién conocida de ARN de
VHC.

Se incluyeron muestras de referencia para la curva
patrén en cada placa R.T.-PCR. E1 ARN replicén de VHC se
sintetizé6 (mediante transcripcién T7) in vitro, se

purificé y se cuantificé medlante una lectura de DOzgq.
Considerando que 1 pg de este ARN= 2,15 x 10! copias de
ARN, se hicieron diluciones para tener 10°, 107, 10%, 10%,
10*, 10°® o 10® copias del ARN gendmico/5 pl. Se incorporé
también el ARN celular total de Huh-7 en cada dilucién

(50 ng/5 upl). Se combinaron 5 pul de cada patrén de
referencia (replicén de VHC + ARN de Huh-7) con 45 pl de
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mezcla de reactivo, y se usaron en la reaccién R.T.-PCR
en tiempo real.

Se llevd a cabo la reacclédn R.T.-PCR en tiempo real
para las muestras experimentales que fueron purificadas
en placas de pocillos RNeasy 96, combinando S5 pl de cada
muestra de ARN celular total con 45 MHl de mezcla de

reactivo.

Reactivos y materiales:

Producto Compafifa |N° Catilogo |Almacenamiento
Equipo TagMan EZ |PE Applied
T a P NBOB-0236 -20°C
R.T.-PCR Bioaystems
Tapas ticae PE Applied
P op P N801-0935 t.a.
MicroAmp Bioaystems
Placa 6ptica de
PE Applied
reaccién de 96 NB801-0560 t.a.
Bioaystems
pocillos MicroAmp
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Preparacisn de la meszcla de reactivo:

Volumen Volumen para una
para una |placa (uL) (51 Conc.
Camponente
muestra |muestras + volumen Final
(L) muarto)
ua sin
Ag 16,5 1617
ribonucleasa
tampén Ta n BZ
e ma 10 980 1X
5X
Mn (OAc), (25 mM) 6 588 ImM
dATP (10 mM) 1,5 147 300 pM
dCTP (10 mM) 1,5 147 300 pM
dGTP (10 mM) 1,5 147 300 uM
dUTP (20 mM) i,5 147 600 pM
Cebador directo
1 98 200 nM
(10 pM)
Cebador inverso
1 98 200 nM
(10 pM)
Sonda PUTR (5 uM) |2 196 200 nM
ADN polimerasa 0,1
2 196
rTth (2,5 U/pl) u/ul
AmpErase UNG (1 0,01
0,5 49
U/ul) U/ul
Volumen Total 45 4410

Secuencia del cebador directo (ID. BEC. N° 1): 5'- ACG
CAG AAA GCG TCT AGC CAT GGC GTT AGT -3!
Secuencia del cebador inversc (ID. BEC. N° 2): 5'- TCC
CGG GAC ACT CGC AAG CAC CCT ATC AGG -3'
Nota: EBtos cebadores amplifican una regi6n de 256-nt que

se localiza en la regidn 5' no codificante de VHC.
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Secuencia da la sonda PUTR (ID. BEC. N° 3):[6FAM - TGG
TCT GCG GAA CCG GTG AGT ACA CC -|TAMRAJ

Testigos sin molde (NTC): En cada placa, se usaron 4

pocillos como “NTC”. Para estos testigos, se afladieron 5

ul de agua al pocillo en lugar de ARN.

Condiciones de ciclos térmicos:

50°C 2 min
60°C 30 min
95°C 5 min
95°C 15 s durante 2 ciclos
60°C 1 min
90°C 15 s durante 40 ciclos
60°C 1 min B

Después de la finalizacién de la reaccién R.T.-PCR,
el andlisis de los datos requiridé el establecimiento de
una seflal de fluorescencia umbral para la placa de PCR, y
se construydé una curva patrén representando el valor de Cr
frente al numero de copias de ARN usado en cada reaccién
de referencia. Los valores de Cr obtenidos para las
muestras de ensayo se usaron para interpolar un nimeroc de
copias de ARN basado en la curva patrdn.

Finalmente, se normalizé el nimero de copias de ARN
(basado en la cuantificacién de ARN RiboGreen del ARN

total extraido del pocillo del cultivo celular) y se

expresd como equivalentes de genoma/pg de ARN total

[e.g./Rrg].

El nimero de copias de ARN [e.g./ug] de cada pocillo
de la placa del cultivo celular fue una medida de 1la
cantidad de ARN de VHC replicante en presencia de
diversas concentraciones de inhibidor. El1 % de inhibicién

se calculé con la siguiente ecuacién:
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100 - [(e.g./pg inh)/ (e.g./ug test)x 100].

Se aplic6 una curva no lineal ajustada con el modelo
de Hill a los datos de inhibicién-concentraci6n, y se
calculsé la concentracién eficaz al 50% (ECs) usando el
software SAS (Statistical Software Syatem; SAS Insatitute,
Inc. Cary, N.C.).

Cuando se evaluaron los compuestos de esta invencién
con los ensayos enziméticos y en cé€lulas precedentes, se
encontr6 que los compuestos eran altamente activoa., Mdse

especificamente, los compuestos tuvieron valores de ICy
inferiores a 0,1 pM en el ensayo de proteasa NS3-NS4, y

valores de ECs;, inferiores a 0,5 UM en el ensayoc de

replicacién de ARN de VHC en células.

EJEMPLO 11
Ensayos de especificidad

Los ensayos de especificidad usados para evaluar la
selectividad de este compuesto estén descritos en el
documento de patente WO 00/09543.

Cuando se evaluarcn los compuestos en los ensayos de
especificidad, se encontré que los compuestos de férmula
1 eran selectivos por cuanto no mostraban una inhibicién
significativa en los ensayos de elastasa de leucocitos

humanos y Catepsina B.

EJEMPLO 12

Propiedades farmacocinéticas

Los compuestos de la presente invencién muestran
también buenas propiedades farmacocin&ticas tales como
niveles detectables en el plasma en ratas a 1 hora y a
las 2 horas deapués de una dosis oral de 4 6 5 mg/kg.

MS§s explicitamente, se usé el sgiguiente ensayo, un

chequeo de absorciém oral in vivo, para determinar los

A35
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niveles en el plasma de compuestos de ensayoc en ratas

después de una administracién oral.

Materiales y Métodos:
1. Método usado para agrupar compuestos (“ssleccién de

cassettes”):

La Beleccién de compuestos para ser agrupados en una
“capsette® s8e basd en 8u semejanza estructural vy
propiedades fisicoquimicas. Se estableci6 un método de
extraceién en fase B6lida aplicable a todosa los
compuestos seleccionados. Basédndose en los ensayos
iniciales en los que cada compuesto se inoculé en plasma

de rata y se hizo pasar a través de HPLC o HPLC/EM a una

concentracién de 0,5 uM, el tiempo de retencitn, la masa
iénica, y la separacifén posible entre los compuestos por
HPLC y/o HPLC/EM se usaron como base para agrupar 3-4
compuestos en una “casseette”.

2. Preparacién do:ll. vehiculo oral y del compuesto:

Cada “cassette” contenia 3-4 compuestos, a 5 6 4
mg/kg para cada compuesto. Las cassettes Bse prepararon
como una suspensién oral en metilcelulosa acuosa al 0,5%
y monooleato de polioxietileno (20) sorbitén (Tween-80)
al 0,3%. El volumen de dosificaciém fue 10 ml/kg por
alimentacién forzada por via oral.

3. Dosificacién y muestreo de plasma:

Se privé de alimento durante la noche a ratas
Sprague Dawley machos, que estaban en jaulas
individuales, con acceso a dextrosa acuosa al 10%. Se
administraron dosis a dos ratas con cada “cassette”. Se
recogleron muestras de plasma (~1 ml) de las dos ratas a
l y 2 h después de la dosificacién, y se agruparon para
extracciédn y andlisis.

4. ExtracciSn y anflisis de los compuestos:
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Se extrajeron de cada cassette, mediante el método
de extraccitn en fase pblida, muestras de plasma a 1 y 2
h, plasma testigo, plasma testigo en el que Be inocularon
todos los compuestos a una concentracién 0,5 uM cada uno.
Las muestrae Be analizaron por HPLC y HPLC/EM con un
propbSeito de comparacién. Las concentraciones de plasma

Be estimaron bas&ndoge en la concentracién simple del

patrén 0,5 uM.

Resultados

Cuando 8e ensayaron en el muestreo anterior los
compuestos de los ejemplos 1 a 8 de esta invencién, se
encontrd que estaban presentes en el plasma a niveles
significativos en los intervalos de 1 hora y 2 horas
después de la administracién oral, promediando niveles en
el plasma sanguineo de 0,83 pM y 0,75 pM respectivamente.

Es notable esta demostraci6n de absorcién oral in
vivo para los compuestos tripeptidicos de esta invencién,
en vista de la pobre absorcién oral atribuida
generalmente a esta clape de péptidos. La f&cil absorcién
oral hace estos compuestos (Gtiles para tratar una

infeccién por VHC.
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REIVINDICACIONES

1. Un compuesto de f&rmula (1):

MsO

()

en la que R! es hidroxi o NHSO,R™ en el que R™ es
alquilo(Cy.g}, cicloalquilo(C;.q) o {alquilo(Ci.¢) -
cicloalquilo(Ca_q) }, estando todos ellos sustituidos
opcionalmente de 1 a 3 veces con halo, ciano, nitro, O-
alquilo(C;¢)., amido, amino o fenilo, o R™ es arilo Cs o
Cio que estd sustituido opcionalmente de 1 a 3 veces con
halo, ciano, nitro, alquilo(C;), O-alquilo(C,.s), amido,
amino o fenilo; R? es t-butilo, -CH;-C{CH3)};, © -CHj-
ciclopentilo; R?® es t-butilo o ciclohexilo y R' es
clclobutilo, ciclopentilo o© ciclchexilo; o©o una sal
farmacéuticamente aceptable del mismo.

2. El compuesto de £f£&6rmula 1 conforme a 1la
reivindicacién 1, en el que R es hidroxi, NHSO;Me, NHSO,-
ciclopropilo, o NHSO,-Ph.

3. El compuesto de f6rmula I conforme a 1la
reivindicacién 2, en el que R! es NHSO,Me o hidroxi.

4. El compuesto de f6rmula I conforme a la
reivindicacién 3, en el que R! es hidroxi.

5. El compuesato de f6rmula 1 conforme a una
cualquiera de las reivindicaciones 1 a 4, en el que R? es
t-butilo o -CHz-C(CH,);.

6. Bl compuesto de f6rmula I conforme a la
relvindicacién 5, en el que R? es CH,-C(CH,);.
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7. El compuesto de f6rmula I conforme a una
cualquiera de las reivindicaciones 1 a 6, en el gque R’ es
t-butilo.

8. El compuesto de f6rmula 1 conforme a una
cualquiera de las reivindicaciones 1 a 7, en el que R* es
ciclopentilo o ciclohexilo.

9. El compuesto de férmula I conforme a 1la
reivindicacién 8, en el gque R* es ciclopentilo.

10, El1 compuesto de £6rmula I conforme a la
reivindicacién 1, en el que R' es hidroxi, R? es CH,-
C{CH,)a, R® es t-butilo y R' es ciclopentilo.

11. El compuesto de fé6rmula I conforme a 1la
reivindicacién 1, en el que R! es hidroxi, R? y R® es cada
uno t-butilo y R* es ciclopentilo.

12, El compuesto de f&6rmula I conforme a 1la
reivindicacién 1, en el que R' es hidroxi, R? es CH,-
C{(CH,)3, R eB ciclohexilo y R' es ciclopentilo.

13. El1 compuesto de f6ébrmula I conforme a la
reivindicacién 1, en el que R!' es hidroxi, R? es CH;-
C(CH;)3, ¥ R? y R* es cada uno ciclohexilo.

14. El compuesto de fé6rmula I conforme a la
reivindicacién 1, en el que  R' es hidroxi, R? es
ciclopentilmetilo, R? es t-butilo y R' es ciclobutilo.

15. El1 compueato de férmula I conforme a la
relvindicacién 1, en el que R' es hidroxi, R? es CH,-
C(CHy)3, R?® es t-butilo y R* es ciclobutilo.

le. El1 compuesto de f6rmula I conforme a la
reivindicacién 1, en el que R' es NHSO,Me, R? es CH;-
C(CH;3)1, R’ es t-butilo y R' es ciclopentilo.

17. El compueste de férmula I conforme a la
reivindicacién 1, en el que R' es NHSO;,Ph, R? eB CH,-
C(CH);, R® es t-butilo y R* es ciclopentilo.

18. Una composicién farmacéutica que comprende una
cantidad eficaz contra el virus de la hepatitis C de un

compuesto de férmula 1 conforme a una cualquiera de las
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reivindicaciones 1 a 17, o una sal farmacéuticamente
aceptable del mismo, mezclado con un vehiculo o agente
auxiliar farmacéuticamente aceptable.

15. La composiciém farmacéutica conforme a la
reivindicacién 18, dque comprende ademis una cantidad
terapéuticamente eficaz de uno o mis de otros agentes
anti-VHC.

20. La compogicién farmacéutica conforme a la

reivindicacién 19, en la que dicho otro agente anti-VHC

se Belecciona de: a-interferfn, o a-interferén pegiladec.

21. La composicién farmacéutica conforme a 1la
reivindicacién 19 6 20, en la que dicho otro agente anti-
VHC es ribavirina.

22. La composicién farmacéutica conforme a la
reivindicacién 19, 20 6 21, en la que dicho otrc agente
anti-VHC se selecciona de inhibidores de: helicasa,
proteasa NS2/3 y sitio de entrada interno del ribosoma
{IRES) .

23. Un método para el tratamiento o prevenciédn de
una infeccién viral de hepatitis C en un wmamifero,
administrando al mamifero una cantidad eficaz contra el
virus de la hepatitis C de un compuesto de £6rmula 1
conforme a una cualquiera de las reivindicaciones 1 a 17,
¢ una sal farmacéuticamente aceptable del mismo.

24. Un método para el tratamiento o prevencién de
una infeccién viral de hepatitis ¢ en un mamifero,
administrando al mamifero una cantidad eficaz contra el
virus de la hepatitis C de la compoaiciém conforme a una
cualquiera de las reivindicaciones 18 a 22.

25. Un método para el tratamiento o prevencién de
una infeccién wviral de hepatitis C en un mamifero,
administrando al mamifero una cantidad eficaz contra el
virus de la hepatitis C de un compuesto de férmula I

seglin una cualquiera de las reivindicaciones 1 a 17 o una

YO
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sal terapéuticamente aceptable del mismo en combinacién
con uno o mis de otros agentes anti-HCV.

26.- El1 método conforme a la reilvindicacién 25, en
el que dicho otro agente anti-HCV se pelecciona entre: a-
interferfn o a-interferén pegilado.

27.- El método conforme a la reivindicacidn 25 6 26,
en el que dicho otro agente anti-HCV es ribavirina.

28. El método conforme a la reivindicacién 25, 26 &
27, en el que dicho otro agente anti-HCV se selecciona

entre inhibidores de: helicasa, NS2/3-proteasa y sitio de’

entrada de ribosomas internos (IRES).

29. Uso de un compuesto de f&Srmula I conforme a una
cualquiera de las reivindicaciones 1 a 17, para la
elaboracién de un medicamento para el tratamiento o
prevencién de una infeccién viral de hepatitis C.

30. La composicién farmacéutica conforme a la
reivindicacién 19, 20 6 21, en la que dicho otro agente
anti-HCV es un inhibidor de polimerasa de HCV.

31. El método conforme a la reivindicacibén 25, 26 6
27, en el que dicho otro agente anti-HCV es un inhibidor
de polimerasa de HCV.

COLO 09255-841-008-7
PRP/WPCL9255/ID-000242

P4 U
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RESUMEN
Compuestos de f&Srmula (1):

e

MaO

o R F
R\wrjs"allrdzié Si:;:;
0 HR" 0

en la que R' es hidroxilec o un derivado de sulfonamida; R?
es t-butilo o -CH;-C(CH)); o -CHz-ciclopentilo; R® es t-
butilec o ciclohexilo y R* es ciclobutilo, ciclopentilo o
ciclohexilo; o una sal farmacéuticamente aceptable de los
mismos, se describe que son fitiles como inhibidores de la

proteasa NS3 del VHC.

COLO 09255-841-008-7
PRP/WPCL9255/ID-000242

vz



10

15

20

25

30

35

56

LISTADO DE BECUENCIAS a4 3
<110> BOEHRINGER INGELHEIM INTERNATIONAL GmbHE
<120> TRIPEPTIDOS INHIBIDORES DE LA HEPATITIS C
<130> 13/107
<150> 2.369.970
<151> 01-02-2002
<160> 3
<170> FastSEQ for Windows Version 4.0
<210> 1
<21l> 30
<212> ADN
<213> Secuencia artificial
<220>
<223> Cebador directo
<400> 1
acgcagaaag cgtctagcca tggecgttagt 30
<210> 2
<211> 30
<212> ADN
<213> Secuencia artificial
<220>
<223> Cebador inverso
<400> 2
tcccggggea ctegecaageca ccctatcagg 30
<210> 3
<211> 26
<212> ADN
<213> Secuencia artificial
<220>
<223> Sonda PUTR
<400> 3
tggtctgcgg aaccggtgag tacace 26

COLD D¥355-841-008-7
PRP/WPCL9255/ID-000342
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Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la
Decision 486 de la Comision de la Comunidad Andina, articulo 27 del Tratado de
Cooperacion en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

0 La solicitud no contiene la copia del documento en que consta la cesion del derecho
a la patente del inventor al solicitante o a su causante. (Art. 26-k) Decisién 486).

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 488, se le requiere
para que dentro del término de dos meses siguientes a la fecha de notificacién del
presente oficio, complete los requisitos anteriormente enunciados. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

SPEDES DE VERGEL
Jefe de la Division de Nuevas Creaciones.

El anterior requerimiento fue notificado por fijacibn en lista de
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