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

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

Poderes, si fuere el caso.

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

Declaraciones.

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

Copia del examen preliminar efectuado por la IPEA.

Traduccién del examen preliminar efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

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

De ser el caso, certificado de depdsito del material biolégico.
Arte final 12x12

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

Otros

9

FIGURA CARACTERISTICA

MeO N (I)

nt.,iﬂig'i?;%::.

@ Solicito la concesitn de la patente,
NOMBRE:

Z' EMILIO FERRERO
FIRMA : L ) T ——

C.C. 438.019 de Usaquén T.P. 31.929

N
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For_patents, utility models, industrial designs,
trademarks, commercial names, trad= emblems,
=
Para patentes, modelos de utilidad, disefios
comerciales, enseiias, lemas comerdales.

P
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REPRESENTATION AND
POWER OF ATTORNEY

1{we), the undersigned /Yo (nosotros), abajo firmado (s)
BOEHRINGER INGELHEIM INTERNATIONAL GMBH

of/domiciliado (s)en D=55216 Ingelheim am Rhein,

GERMANY

r ¢ presents nombramos a GERMAN CAVELIER, I'g. 832;
%N LO PERDOMO, tpa. 831; EMILIO FERRERO, ¢
91929; y LUZ CLEMENCIA DE PAfZ, 28555; dom.lclllurc:
en la C{m 48 N" 72-35, Bogotd, Colombla, en obedecimlento a
lo dispugsto en el 19 del Articulo 543 del Cédigo de
Comercio, 2] primero como principal y los demis como
suplentes, en su orden, como mis (nuestroa) represantantes en
08 los asuntos de propiedad industrial con facultad
recibir notificaciones 'y nombrar apoderados judiciales o
extnjludlchlos. El primer representante suplente reempiazard al

rincipal en casc de ausencla o impedimento temporal o
nitivo de aquél La misma regla ee aplicard cuando el
- ndo representante suplente haya de reemplazar al primero,

~" o el tercero sl segundo. En tales cascs, el representante
principal, o el primero, o segundo suplente, ‘en su caso, 0 ambos,
.. declararfn su Intenclén de no ejercer la ‘representacién
* _medinnte declaracin autehticada tgc:r Notario “Piblico en
! por Notario u otro Funclofiario PiiBlico,: o Cénsul
“U¢-Colblnbla, en el éxtranjerc; y al se. tratare de mpqdlmento,
din'el certificado respectivo. Skalgunio de, lo nombrpides.faltare
definitivamente, sl sigulente tomiarh su_lu?.r. Cuangd tesire In

-ausencia o Impedimentv del representan .-.]:rln:lr:l.l,'a o ‘de su
‘primero o segundo suplentes, en su- cagh, pod A ¢jercer I
representacién, en su orden, uno u’, ,seguft, ol. caso,
asumiéndala '

r el solo hecho de ejercérih, ‘cesandoen' ege
momento el ejercicio de la representacién*’por <l primgto,
segunuo o tercer suplente en su caso. N LTS »
Ademds, confiera (conferimos) podér a’fos abogados arriba
nombrados, psra obtener !a protecddn-de mi (nuestra)
propiedad industris! y conira la competencia desleal, a cuyo
efecto autorizo {(amoa) a loa dichos-apodétsdoa.pafa que me
(nos) representen ante cualesquiers..entidades o TSOTAS,
ejerzan o no jurisdiccién, especialménte ante laa del orden
administrativo, contencioso-administfativo, y judicial, asf como
los tlrlbunnhu de lrbl)tnéncnlo,ihtmd . -I; cnru::lrnllonlo n 115“
entes asuntos: a nelép® ®ntés de invencidn,
elos de utilldad, y&l&éﬂlﬂeﬂ, el registro de
marcas de fibrica, colectivas, defend{éas, de servicio, lemas
comerciales, nombres comgrcinles, ensefias, variedades
vegetales y denominacidne
camblo de nombre o dif z 1
regivtro de licencids de aeo dv;i0d deréct
cumpaetencia dedlesl,.p Iérqélfm_ del,consumidor, oposiclones u
observaciones, carjelicién’pdifiiisttativa y judicial, nulidad,
medideas cautelares;’ cafcesion.. de ¥ licencing, la tulela, la
protecclén de secdretds-Industrialés,'y en general los julcios
civiles, penales, administrativos o contencioso-administrativos
relaclonndos con estos derechos; acciones y procesos .que
pPromovamos o se nos promuevan. Y para que en todos
ssuntos arribm determinados, puedan sustituir este mandata,
tratwiglr, corcllilar, admitir los hechos del proceso, deslstir,
cnﬂndc: , redbir, rentinclar, y matiflear los actos de agentes
oficiosos. .

* second alternate representative ls to replace t

in due compliance with the terma of paragraph st of article 543
of the Commerclal Code, do P?.R'l‘)g (.)P int GERMAN
CAVELIER, tpa. 832; GONZALO MO, tpa. 831; EMILI
FERRERO, tpa. 31929; and LUZ CLEMENCIA DE PAEZ, Tn
23555; domiciled at Carrera 4* N¥ 72-35, Bogoté, Colombia, the
firet as principal and the others as alte s, In the order of
thelr appoiniment, as our representatives for all industrial
prnpertty matters with faculty to recelve notifications and to
appoint attormeys in and out of Court. The first alternate shall
replace the principal in case of his absence or of tempoml or
deflnitive impediment. The same rule will ngplg: en the
e firsl one, or
when the third Is to replace the first or second alternatea in their
tum, or both of them; second. In such cases, the principal
representative, or the first or second alternates in their tumn, or
both of them, shall state their intentlon not to act as
represenintives through a declaration given bafore a Notary
Public in Colombia, or before a Notary or another Public Officlal
or a Colombian Consul abroad; and In case of Impediment, the
appropriate certificate shall suffice. If any of the apmnlvees
were to be deflnitely absent, the following aiternate shall take
his place. When the absence or Impediment of the principal
representative, or of the first or setond alternate In their turn
ceases, the representation can be taken again in their sequence,
by the principa), the firet or second alternate depending on case,
and the mere fact or its exercise will suffice. The exercise of the
representation by the first, second or third alternates in their
turn shall end at auch time.

In addition, we grant a Power of Attorney In favor of the
above-named attorneys-at-law so that they may obiain the
protecon of my (our) jindustrinl pr againat the
unfair competition, for wihich gl:rpon mﬁ authbrize the said
attorneya to represent md (us) before any suthorities or persons,
with or without .jurisdjction, specially those administrative,
administrative contqntidvs end judical,,as Jwell-las before
Arbitration Coust;. in, i pattemsiconoeming. the. following: s)
Obtalnment of patentsthatill it e A8 AMYIat deslgns;
the registration of trlg i, ChllEcilye; deféfigive snd service
marks, slogansg co .d‘? =R AL Frad¥ “emnblems, vegetal
varietles and dghomingtions bh o Y vl al, assignment,
-c of nam :‘f—i voluntary eancellstion; end the
registration of fcengesiOfHRg Ol HeBY0 ;-r_lils; b) Actions of
ur&lir competifion, -prgtect{pryitod _:‘"_j.i % itions or
. = AN

?::nrnﬂm, " ol ,: !;lc-.nnclﬂho lon,hnullll X
nfringement, ink_ o : ithe actlon. for writ
mnndms, tg p s *ﬁﬁgﬂl:i?ﬁeh and in general the

civil, penal, ar§l adminWgrative suits r!lltl.ns to those rights;
actions and suilp institued by me (ue) or against me (us). And
that in all the algwe matters they may substitute this Power of
Attorney, compfbmlse, conclliate, admit the facts of the cuse,
desist, cancel, recelve, resign, and hlifr. acts done by
representatives without a power of attorney, * . ..

Ingelhelm am Rhein, 12.12.1995

Glven and signed this/Dado y irmado hoy

ROCHRINGER INGELHEIM

in/en “\'TERNA“CNAL GAMBH .

[ =

. opa <X

Dr. Dieter Laudien ¥4l

Dr. Gerhard Huber

Signature

CAVELIFR ABOGADOS
WPIPODERE-1 (MINUTA N? 12.1.1.2.5)

Firma



LEGALIZACION ..

El Sefior Consul Jde Colombin debe expedir un ccmﬁudo
consular subre (1) la existencla legal dn Ia wm{uﬂh éue

el puder, {2) que éstn ejerce su objeto socls

perecias que otorgan el poder estin lutnrlﬂdu dlrln A
este cfectv les soliciiamos que muestren al Sefior Céasul lns

pruebas que acreditan esos hechos (1), (2) y (3).

ol S c-'w"

ma-::.s.. . 3 eme

ll." OREONA, kil TLRETAR l‘::‘!
SYECEMA QAMTILE CON L. ORIDINAL

v umnanuﬂn [

NOTA PARA EL SENOR CONSUL DE COLOMBIA: uP
si el poderclante es una socieclad, el Sefior Céns

LESALIZATION ~ * PR T

The Colombia Consul must lesue a caraulur- eemﬁem on (1}
the legal existence of tae co:rlrc.n hich grints f’*
Powml-Attnnwy, {2) that 1t i» actual exercise of\
company Ra , and (3) that the persons who execute thl
Puwser of Attorney Is autorized to Jo so. To this effect, please
show the Consul the evidence tv prw. the above facts ), (2)

and (3).

Seguin los articulos 65 del C. de P.C. y 480 del C. de Co.,
debe certificar que tuvo a la vista las pruebas de su

exislencia, que ejerce su ohjetu social y que quien confiere el poder es su representante.
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Vorseltige, vor mir gefertigte Namensunterschriften der Herren:

1. Dr, Distar L 8 u d! e n, Dipl.-Chemiker, wohnhaft in 56127 Mainz,.

2. Dr. Gerhard H u b & r, Rachtsanwalt, wohnhaft in 56411 Bingen,

= mir bekannt -

Koalonborncnnug:
QGeblhr [or Legalisn-

mrt: DM J@' )

JVKostO. v. 26 7.1087

-S10E1 -

beglaublge ich hiermit.

‘ Glelchnlﬂg bascheinige Ich aufgrund heutiger Elnsichtnahme In das Handalsregi-
SYor den Amtagerichts Bingen, daR die Fmma Boehringer ingelhelm Intsmational

6’1{; 'f"—-‘\.— o L\:

| Notariatsverweser
anstelle des Notars

Die Echthelt vorstehender Unterschrift
Dr. Peter Wirth - Notartatsverweser ansti
Prof. Dr. MWeirlch in Ingelheim und die Ec g;e}&

bestdtigt. Zugleich wird bescheinigt, dab Wer Vorgenannte
zur VYornshme der Amtshandlung gesetzlich befugt war.

Mainz, den drelzehvian Dezerber neuzehntundartfinfundneuzig
Der Prasident des Landgerichts

7y A




- {
CONSULADO GENERAL DE COLOMBIA e
MUNICH

Nr. 169

El Cénsul General de Colombia

CERTIFICA

Que €l Dr. Hanns Paul Tut —--- , quién autentica la fir-

ma del signatario en el presente documento, ejercfa en la fecha
alli indicada las funciones de _Presidente Tribunal Regional

GnbH,domiciliada

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

qQuien fes) firman el presente documento tiene (n) facultad legal
suficiénte para representar a la mencicnada fizma y otorgarpoderes - -
en su ncmhre

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

FeChos para la Nacidn US $ 6.-
Pcndo Rotatorio vs § _100.-
Tasa consular US $ 7 x DM 1,60 = DMJ169.60 Fﬂ&ﬁ_g‘:r
., L TN :!
.o L E)
-, a ..,-.g_, L AN
=" N 2t TR BT, -.a.ullﬂl‘ﬁ‘-
e n:f .._: T mlu. i’al’l
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TRADUCCION OFIC1AL No. 5133
de un documento eacrito en Aleman, el cual para su identificacian

se sella con el sello de 1la traductora, lo mismo que 1a

presente.—

(A continuacidn del poder conferida a GERMAN CAVELIER, tpa. 8323
GONZALO PERDOMO, tpa. B831; EMILIO FERRERO tpa, 319295 vy LUZ
CLEMENCIA DE FAEI, tpa 2335353 domiciliados en la Carrera 4 No.

72-3%5, Bogota, Colombia, por la BOEHR INGER INGELHEIM
INTERNATIONAL OMBH, domiciliada en 0-352146 Ingelheim am Rhein,

RFA, a través de sus representantes los Srs. Dr. Dieter Laudien y

Dr. Gerhard Huber:)

Legalizacion

rotogcole notarial No. 2659/95 W

Certificp la autenticidad de las firmas antecedentes puestas ante

mi por los sefores: : T

e
" PRI A
T N Y ""
e i A .p'-i :

rohe B - Vgl .
i. Dr. Dieter Laudien, Dipl. Chim., domiciliado Ep 3512? ﬁhinz,

R
o :- .r,. l ! b

2. Dr. Gerhard Huber, abogado, domiciliado 55411 amg'én"

a4 guienes conozco en persona.

_ 1] it LE EFT 1



Igualmente certifico, por haber examinado en la fecha el Registro
de Comercioc del Juzgedo Municipal de Bingen, HR B 10463, que la
firma Boehringen Ingelheim lnternational GmbH, domiciliada en
lngelheim am Rhein, est& inscrita bajo gl No. HR B 1063 en el
Registro de Comercico del Juzgado Municipal de Bingen vy que los
sefores Dr. Laudien vy Dr. Huber, en su calidad de apoderados,

estan facultados para representar conjuntamente a la sociedad.

Ingelheim am Rhein; 12 de diciembre de 1995/huin

Fdo.: firma ilegible

(Hilo vy oblea roja en relieve:) El notario suplente
El notario suplente - Ingelheim del notario de Ingelheim

Prof. Dr, HWeirich

(dos sellos redondos en tinta del Tribunal Regional de Mainz)

10 E 1
Be certifica 1la autenticidad de la firma antecedente del Dr.
FPeter Wirth, como notario suplente del Prof. Iy, Weirich, notario

de Ingelheim, y la del sello oficial que la acompaBa. Igualmente

T - l'l.-ﬁil‘

se certifica que el mencionado natéﬁzﬁimw&Lﬁuhﬁﬁgﬁ{ﬁﬁdu para
' Of POEOTA, M I 2 JMe AR Lo &
FOTUCOria GuamLiA OB B STAINAL

realizar ese acto oficial. fn,-!+: e %
. -‘-“l
) 0 2004 17
1 < A4 Y ok
v iy

Mainz, trece de diciembre deih% AT

Ty & »

noventa y cinco i.‘\.‘nﬁ- TS

_ _ 1] . [ T 18




gy — .._.-..——]

3 e

< T,
I". .
El Presidente del Tribunal Regional
(E) Fdo.: firma ilegible
(br. Hanns Paul Tittenberg)
Costas

Derechos de legalizaciotn
(Valor:DM 5.000,-)

JVKastd del 2&6 de julioc 1937
Bacetas Oficial I Pag. 861

DM 20,—

Mainz, 13 de diciembre de 1999
Fdo.: firma ilegible

Inspector

o e g S e

EM ESPARDOL.: La legalizacion de las firmas anteceuentés pDE- el

‘q
Consulado de Colombia en Munich bajo el No. kﬁ? del 1&°.de
Tags
diciembre de 1995, v por el Ministerio de Rela:;unea Euterid?!s

- .'

.. -li
de Colombia bajo £l No. 051406 del 4 de enero de 199&. -: R .
Titw “ 3
.. dl ‘-:n
Pagados derechos y Fondo Rotatorio US$% 10&68,— vt = 'J

ES TRADUCCION FIEL Y COMFLETA, de 1la cual se dela copia en los

grchivos de estas oficinas para su controntacion.

Santafé de Bogota, & de enero de 1996. (

I



S 1 CAVELIER
. Lo ABOGADQS COREOD ELECTRONICO MUNDIAL: CAVE
TRLERRR 137) [T) 3EAR0 TELEFONO {87) [1) 2730100
TELEX- 43479 CAVE CO EDIFICIO SISKI L a1 m
12317407373 CAVE UC CARRERA 49, No. 72-35 CABLES: CAVELEYES

BOGOTA 8, COLOMBIA

Sefior Jefe de la

DIVISION DE NUEVAS CREACIONEB
Superintendencia de Industria y Comercio
E. 5. D.

~
Poderdante: BOFHRINGER INGELHEIM INTERNATIGNAL 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 del doctor EMILIO FERRERO, Abogado con

Tarjeta Profesional No., 31. 929, con todas las facultades que me
fueron conferidas.

Hago 1la aﬁterior sustitucion conforme al articulo 66 del
Cédigo de Procedimiento Civil ya que los otros sustitutos
foltan en este momento.

Sefior Jefe,

,'.
. a
.c;-'(_;_;'vl.
Acepto:
. C
‘ZIM—:-L'—\, L S S
EMILIO FERRERO
T.P.A. N2 31.929
C.C. No. 438.019 de Usaquén ' v e
. AN A
v ¥
) 3
2e-760-2 B

CAVELIER ABOGADOS NIT. 860.041.367-3
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HEPATITIS C INHIBITOR TRI-PEPTIDES

FIELD OF THE INVENTION

The present invention relates to compounds, processes for their 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 analogs 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 hepatits workiwide. It is estimated that over 200
million people woridwide are Infected by the virus. A high percentage of carriers
become chronically infected and many progress to chronic liver disease, so-called
chronic hepatitis C. This group Is in turmn at high risk for serious liver disease such
as liver cirrhosis, hepatocellular carcinoma and terminal liver disease leading to
death.

The mechanism by which HCV establishes viral persistence and causes a high rate
of chronic liver disease has not been thoroughly elucidated. It Is not known how
HCV Interacts with and evades the host immune system. In addition, the roles of
cellular and humoral immune responses In protection against HCV infection and
disease have yet to be established. Immunoglobulins have been reported for
prophylaxis of transfuslon-associated viral hepatitls, however, the Center for
Disease Control does not presently recommend Immunoglobulins treatment for this
purpose. The lack of an effective protective immune response ls hampering the
development of a vaccine or adequate post-exposure prophylaxis measures, so In
the near-term, hopes are firmly pinned on antlviral interventions.

Various clinical studies have been conductad with the goal of Identifying
pharmaceutical agents capable of effectively treating HCV infaction 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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therapies, and of those that do raspond 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 hepatitis C. Howaver the sustalned
response rate s low, and interferon treatment also induces severe side-effects (l.e.
retinopathy, thyrolditis, 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 to IFN alone. However, the side effects
caused by IFN are not alleviated with this combination therapy. Pegylated forms of
interferons such as PEG-Intron® and Pegasys® can apparently partially address
these delaterious side-effects but antiviral drugs still remain the avenue of cholce for
oral treatment of HCV.

Therefore, a need exists for the development of effective antlviral agents for
treatment of HCV infection that overcome the limitations of existing pharmaceutical
theraples.

HCV is an enveloped positive strand RNA virus In the Flaviviridae family. The single
strand HCV RNA genome is approximatsly 8500 nucleotides in length and has a
single open reading frame (ORF) encoding a single large polyprotein of about 3000
amino aclds. In infected cells, this polyprotein is cleaved at muiltiple sites by cellular
and viral proteases to produce the structural and non-structural (NS) proteins. In the
case of HCV, the genaeration of matura nonstructural proteins (NS2, NS3, NS4A,
NS4B, NS5A, and NS5B) is effectad by two viral proteases. The first one, as yeot
poorly characterized, cleaves at the NS2-NS3 Junction (henceforth referred to as
NS2/3 protease); the second one is a serine protease contalned within the N-
terminal reglon of NS3 (NS3 protease) and medlates all the subsequent cleavages
downstream of NS3, both In cis, at the NS3-NS4A cleavage site, and in trans, for the
remaining NS4A-NS4B, NS4B-NS5A, NS5A-NS5B sites. The NS4A protein
appears to serve multiple functions, acting as a cofactor for the NS3 protease and
possibly assisting in the membrane localization of NS3 and other viral replicase
components. The complex formation of the NS3 protease with NS4A seems
necessary to the processing events, enhancing the proteclytic efficiency at all of the
-2-
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sites. The NS3 protein also exhibits nucleoside triphosphatase and RNA helicase
activities. NS5B Is a RNA-dependent RNA polymerase that is involved In the
replication of HCV.

A general sirategy for the development of antiviral agents is to inactivate virally
ancoded enzymes that are essential for the replication of the virus.

The following Is a list of patent applications published in the last few years that
disclose HCV NS3 protease inhibitor peptide analogs that are structurally different
from the compounds of the present invention:

GB 2,337,262; JP10288151; JP 11126861; JP 11292840; JP 2001-103993;
US 6,159,938; US 6,187,905; WO 87/43310; WO 88/17679; WO 98/22468;
WO 88/48597; WO 98/46630; WO 98/38888; WO 98/50230; WO 88/64442;
WO 99/07733; WO 88/07734; WO 00/09543; WO 00/09558; WO 00/20400;
WO 00/59929; WO 00/31129; 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 02/08188; WO 02/08244;
WO 02/08251; WO 02/08256; WO 02/18368; WO 02/60926 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 easentlal for the replication of the
hepatitis C virus. Furthermore, the compounds are able to Inhibit HCV RNA
replication in the replicon cell model.

A further advantage of one aspect of the present invention rasides In the fact that
the compounds specifically inhibit the NS3 protease and do not show significant
inhibitory activity against other serine proteases auch as human leukocyte elastase
(HLE), porcine pancreatic elastase (PPE), or bovine pancreatic chymotrypsin, or
cysteine proteases such as human liver cathepsin B (Cat B).

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

(3
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« 9 ® °
R\OJLH,HO‘,P«?%:
o) Hno .

wherein R* Is hydroxy or NHSO.R'* wherein R*A s (C,.;)alkyl, (Cs.7)cycloalkyl or
{(C1.s)alkyl{Cs7)cycloalkyi}, which are all optionally substituted from 1 to 3 times
with halo, cyano, nitro, O-(C,.s)alkyl, amido, amino or phenyi, or R is C, or C,, aryl
which is optionally substituted from 1 to 3 times with halo, cyano, nitro, (C,.q)alkyl,
0{C1)alkyl, amido, amino or phenyl; R? Is {C..s)cycloalkyl; R? is t-btuyl or (Csa)
cycloalkyl and R* Is (C.e)cycloalkyl; or a pharmaceutically acceptable salt theraof.

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 therapeutically acceptable salt thereof, in admixture with a pharmaceutically
acceptable carrier medium or auxillary agent.

According to one embodiment, the pharmaceutical compasition of this invention
further comprises interferon (pegylated or not), or ribavirin, or one or more other
ant-HCV agents, or any comblnation 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 I, a pharmaceutically acceptable
salt thereof, or a composlition as described abova, alone or in combination with one
ore more of: Interferon {(pegylated or not), or ribavirin, or one or more other antl-HCV
agents, administered together or separately.

Another important aspect of the Invention Involves a method of praventing a
hepatitis C viral infection In a mammal by administering to the mammal an antl-

hepatitis C virally effective amount of a compound of formula |, a pharmaceutically
- 4 -
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acceptable salt thereof, or a composition as described above, alone or in
combination with one ore more of: intarfaron (pegylated or not), or ribavirin, or one
or more other anti-HCV agent, all of which administered together or separataly.

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

The present description refers to a number of documents, the contant of which is
herein incorporated by reference.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Definitions

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

With reference to the instances where (R) or (S} Is used to designate the absoluta
configuration of & substituent or asymmetric center of a compound of formula 1, the
designation Is done in the context of the whole compound and not in the context of
the substituent or asymmetric center 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 extanding
towards the N-terminus (l.e. P1 refers 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 series B257, 249-264 (1970)).

As used hereln the term “vinyl-ACCA" refers to a compound of formula:

S
OH
HN R
0

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

The term “(C,.p)alkyl” as used herein, either alone or in combination with another
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substituent, means acyclic straight or branched alkyl substituents containing for 1 to
8 carbon atoms and includes, for example, methyl, ethyl, 2-methylhexyl, 1,1-
dimethylhexyl (or t-butyl) and octyl.

The term “(Cs.7)cycloalkyl” as used hereln, elther alone or in combination with
another substituent, means a cycloalkyl substituent containing from 3 to 7 carbon

atoms and includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

The term “{(C.s)alkyl{Cs.e)cycloalkyl}" as used hereln means a cycloalkyl radical
containing from 3 to 6 carbon atoms directly linked to an alkylene radical containing
1 to 6 carbon atoms; for example, cyclopropyimethyl, cyclopentylethyl,
cyclohexyimethyl, and cyclohexylethyl. In the instance where R'* is a {(C..¢)alkyl-
(Cse)cycloalkyl}, this group is attached to the SO, group via the (C,s)alkyl (l.e. the
alkylene portion).

The term "C, or C,, aryl” as used herein, either alone or In combination with another
radical, means either an aromatic monocyclic group contalning 6 carbon atoms or
an aromatic bicyclic group contalning 10 carbon atoms. For exampile, aryl includes
phenyl, 1-naphthyl or 2-naphthyl.

The term "0+{C,.,) alkyl" as used herein, either alone or in combination with ancther
radical, means the radical -O-(C,.4)alkyl whereln alky! Is as defined above containing
up to six carbon atoms, and includes methoxy, ethoxy, propoxy, 1-methylethoxy,
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,
chioro, fiuoro or lodo.

The term "pharmaceutically acceptabie salt” means a salt of a compound of formula
(1) which Is, within the scope of sound medical jJudgment, sultable for use in contact
with the tissues of humans and lower animals without undue toxicity, irritation,
allergic response, and the like, commensurate with a reasonable benefit/risk ratio,
genenrally water or oll-soluble or dispersible, and effective for their intended use,
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The term includes pharmacautically-acceptable acld addition salts and
pharmaceutically-acceptable base addlition salts. Lists of suitable salts are found in,
e.g., S.M. Birge et al., J. Pharm. Scl., 1877, 8, pp. 1-19, which Is hereby

Incorporated by reference In lts entirety.

The term “pharmaceutically-acceptable acid addition salt® means those salts which
retain the biological effectiveness and properties of the free bases and which are not
blologically or otherwise undesirable, formed with Inorganic acids such as
hydrochloric acid, hydrobromic acid, hydrolodic acid, sulfuric acid, sulfamic acid,
nitric acld, phosphoric acid, and the like, and organic acids such as acetic acid,
trichloroacetic acid, trifluoroacetic acid, adipic acid, alginic acid, ascorbic acid,
aspartic acid, benzenesulfonic acid, benzolc acld, 2-acetoxybenzolc acld, butyric
acid, camphoric acid, camphorsulfonic acid, cinnamic acld, citric acid, digluconic
acld, ethanesulfonic acid, glutamic acid, glycolic acid, glycerophosphoric acld,
hemisulfic acid, heptanolc acid, hexanoic acld, formic acld, fumaric acid, 2-
hydroxyethanesulfonic acid (isethlonic acid), lactic acid, malelc acld, hydraxymalelc
acld, malic acid, malonic acld, mandelic acld, mesitylenesulfonic acid,
methanesulfonic acid, naphthalenesulfonic acld, nicotinic acid, 2-
naphthalenesulfonic acid, oxalic acid, pamoic acid, pectinic acld, phenylacetic acid,
3-phenyipropionic acid, picric acid, pivalic acid, proplonic acid, pyruvic acid, salicylic
acid, stearic acld, succinic acld, sulfanilic acid, tartaric acld, p-foluenesulfonic acid,
undecanolc acid, and the Ike.

The term “pharmaceutically-acceptable base addition salt" means those salts which
retain the blologlcal effectivanass and properties of the free aclds and which are not
blologically or otherwise undesirable, formed with Inorganic bases such as ammonia
or hydroxide, carbonate, or bicarbonate of ammonium or a metal cation such as
sodium, potassium, lithium, calclum, magnesium, iron, zinc, copper, manganese,
aluminum, and the llke. Particularly preferred are the ammonium, potassium,
sodium, calcium, and magnesium salts, Salts derived from pharmaceutically-
acceptable organic nontoxic bases include salts of primary, secondary, and tertiary
amines, quatemnary amine compounds, substituted amines including naturally
occurring substituted amines, cyclic amines and baslic lon-exchange resins, such as
methylamine, dimethylamine, timethylamine, ethylamine, diethylamine,

-7
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triethylamine, isopropylamine, tripropylamine, tributylamine, ethanolamine,
dlethanolamine, 2-dimethylaminoethanol, 2-diethylaminocethanol, dicyclohexylamine,
lysine, arginine, histidine, caffeine, hydrabamine, choline, betaine, ethylenediamine,
glucosamine, methyiglucamine, theobromine, purines, piperazine, piperidine, N-
ethyipiperidine, tetramethylammonlum compounds, tetraethylammonium
compounds, pyridine, N,N-dimethylaniline, N-methyipiperidine, N-methyimorpholine,
dicyclohexylamine, dibenzylamine, N,N-dibenzylphenethylamine, 1-ephenamine,
N,N'-dibenzylethylenediamine, polyamine resins, and the llke. Particularly preferred
organic nontoxic bases are isopropylamine, diethylamine, ethanolamine,
trimethylamine, dicyclohaxylamine, choline, and caffeine.

The tarm "antlviral agent” as used herein means an agent (compound or blological)
that is effective to Inhiblt the formation and/or replication of a virus in a mammal.
This Includes agents that intarfare with either host or viral mechanisms necessary
for the formation and/or replication of a virus in a mammal. Antiviral agents include,
for axample, ribavirin, amantadine, VX-497 (merimepodib, Vertex Pharmaceuticals),
VX-498 (Vertex Pharmaceuticals), Levovirin, Viramidine, Ceplene (maxamine), XTL-
001 and XTL-002 (XTL Biopharmaceuticals).

The term other anti-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: anti-viral agents,
immunomodulatory agents, Inhibltors of HCV NS3 protease, Inhibltors of HCV
polymerase or Inhibitors of another target In the HCV life cycle.

The term “immunomodulatory agent”™ as used hereln means those agents
(compounds or biologicals) that are affective to enhance or potentiate the Immune
system rasponse In a mammal. Immunomodulatory agents Include, for exampie,
class | interferons (such as a-, B- and omega interferons, tau-interferons,
consensus interferons and asialo-Interferons), class Il interferons (such as y-
Interferons) and pegylated interferons.

The term “inhibitor of HCV NS3 protease” as used hereln means an agent
(compound or biological) that is effactive to Inhibit the function of HCV NS3 protease
-8-
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in @ mammal. Inhibitors of HCV NS3 protease Include, for example, those
compounds described In WO 88/07733, WO 998/07734, WO 00/09558, WO
00/09543, WO 00/58929 or WO 02/060926, the Boehringer Ingelheim clinical
candidate identifled as BILN 2081and the Vertex/Ell Lilly pre-development candidate
identifled as VX-850 or LY-570310. Particularly, compounds # 2, 3, 5, 6, 8, 10, 11,
18, 18, 29, 30, 31, 32, 33, 37, 38, 55, 59, 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 02/0680828, can be used in combination with the compounds of the present
invention .

The term “inhibitor of HCV polymerase” as used hereln means an agent (compound
or biologlcal) that is effective to inhiblt the function of an HCV polymerase In a
mammal. This Includes, for example, inhibitors of HCV NS5B polymerase. Inhibltors
of HCV polymerase Include non-nucleosides, for example, those compounds
described In:

- US Application No. 10/198,680, which comesponds to PCT/CA02/01127,
both flled 18 July 2002 (Boehringer Ingelhelm),

- US Application No. 10/198,384, which comesponds to PCT/CA02/01128,
both filed 18 July 2002 (Boehringer Ingelheim),

- US Application No. 10/198,258, which comesponds to PCT/CA02/01129,
both flled 18 July 2002 (Boehringer Ingelhelm),

- WO 02/100848 A1 and WO 02/100851 A2 (both Shire),

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

- WO 00/06529 and WO 02/08248 A1 (both Merck),

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

- EP 1256 628 A2 (Agouron).

Furthermore other Inhlbitors of HCV polymerase also include nucleoside analogs,
for example, those compounds described In:

- WO 01/80121 A2 (Idenix),

- WO 02/069903 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-109 (Japan Tobacco).



10

15

20

Case 13/106PCT-2

The term “Inhibitor of another target in the HCV [ife cycle® as used herain means an
agent (compound or blological) 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 viral
mechanisms necassary for the formation and/or replication of HCV in a mammal.
Inhibltors of another target in the HCV life cycle include, for example, agents that
inhibit a target selected from a helicase, an HCV NS2/3 protease and an Inhibitor of
internal ribosomal entry site (IRES). A specific example of inhibitors of another
target in the HCV life cycle include 1SIS-14803 (ISIS Pharmaceuticals).

The term "HIV Inhibitor” as used herein means an agents (compound or blological)
that is effective to inhibit 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, nucleosidic inhibltors, non-nuclecsidic inhibitors, protease inhibitors, fusion
inhibitors and integrase inhibitors.

The term "HAV Inhibitor” as used herein means an agent (compound or blological)
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, Havrx® (GlaxoSmithKline), VAQTA® (Merck) and Avaxim®
{Aventls Pasteur).

The term "HBV Inhibltor” as used hereln means an agent (compound or biological)
that is effective to Inhibit the formation and/or replication of HBY 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 inhibitors Include, for
example, agents that Inhibit HBV viral DNA polymerase or HBV vaccines. Speclfic
examples of HBV inhibitors Include Lamivudine (Epivir-HBV®), Adefovir Dipivoxil,
Entecavir, FTC (Coviracil®), DAPD (DXG), L-FMAU (Clevudine®), AM365 (Amrad),
Ldt (Telbivudine), monoval-LdC (Valtorcitabine), ACH-128,443 (L-Fd4C) (Achilllon),
MCC478 (Ell Uily), Raclvir (RCV), Fluoro-L and D nucleosides, Robustaflavone, ICN
2001-3 (ICN), Bam 205 (Novelos), XTL-001 (XTL), Imino-Sugars (Nonyl-DN.))
-10-



10

15

20

Caso 13/106PCT-2

(Synergy), HepBzyme; and Immunomodulator products such as: intarferon alpha
2b, HE2000 (Hollis-Eden), Theradigm (Eplmmune), EHT889 (Enzo Blochem),
Thymosin alpha-1 (Zadaxin®), HBV DNA vacclne (PowderJect), HBV DNA vaccine
(Jefferon Center), HBV antigen (OraGen), BayHep B® (Bayer), Nabl-HB® (Nabi) and
Anti-hepatitis B {Cangene); and HBV vaccine products such as the following:
Engerix B, Recombivax HB, GenHevac B, Hepacare, 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 a-
, B-. omega interferons, tau-interferons, consensus interferons, asialo-intarfarons.

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

The pharmaceutical compositions of the invention may contain one or more
additional active agents selected, for example, from antlviral agents,
immunomodulatory agents, other Inhibltors of HCV NS3 protease, inhibitors of HCV
polymerasa, inhibitors of another target in the HCV life cycle, HIV inhibitors, HAV
inhibltors and HBV Inhibltors. Examples of such agents are provided in the
Definitions section above.

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

= antiviral agents: bavirin and amantadine;

» immunomodulatory agents: class | interferons, class |l interferons and pegylated
interferons;

= |nhibitor 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);

a  HIV inhibitors: nuclecsidic inhibltors, non-nucleosidic inhibitors, protease
inhibitors, fusion inhibitors and integrase Inhibltors; or

s HBV Inhibitors: agents that inhibit HBV viral DNA polymerase or Is an HBY

vaccine,
-11-
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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 selectad from: an antiviral agent, an immunomodulatory
agent, another inhibitor of HCV NS3 protease, an Inhibitor of HCV polymerase, an
inhibitor of another target in the HCV life cycle, an HIV inhibltor, an HAV inhibitor
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 pharmaceutical dosage form. Altermnatively these
additional agents may be separately administered to the patient as part of a multiple
dosage form, for example, using a kit. Such additional agents may be administered
to the patient prior to, concurrantly with, or following the administration of whereln a
compound of formula (1), or a pharmacsutically acceptable salt thereof.

As used hereln, the tarm “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 herein, the term “prevention” means the administration of a compound or
composition according to the present Invention post-axposure 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

Prefarably, compounds of formula 1 as defined above wherein R' Is hy«roxy,
NHSO,Me, NHSO,cyclopropyl or NHSO,Ph. More preferably, R' is NHSO-
cyclopropyl or NHSO,Ph. Aliematively, mast preferably, R! Is hydroxy.

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

Preferably, R? Is t-butyl or cyciohexyl. Most preferably, R? Is t-butyi.

Preferably, compounds of formula 1 as defined above wherein R* is cyclobutyl or
- 12 -
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cyclopentyl. Most preferably, R* Is cyclopentyl.

More preferably, a compound of formula 1 as defined above wherein R' Is hydroxy,
R2? and R* each Is cyclopentyl and R® Is t-butyl.

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

More preferably, a compound of formula 1 whersin R is hydroxy, R? Is cyclohexyl,
R? Is t-butyl and R* Is cyclopentyl.

More preferably R'is NHSO,Ph, R? and R® each is cyclopentyl and R* t-butyl.

More preferably, a compound of formula 1 wherein R' Is hydroxy, R? is cyclopantyd,
R Is t-buty! and R*is cyclobutyl.

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

More preferably, a compound of formula 1 wherein R Is hydroxy, R? and R* each s
cyclopentyl and R? is cyciohexyl.

More preferably, a compound of formula 1 wherein R' is hydroxy, R?, R* and R*
each is cyclopentyl.

According to an alternate embodiment, the pharmaceutical composition of this
invention may additionally comprise another anti-HCV agent. Examples of anti-HCV
agents include, a- (alpha), p- (beta), &~ (delta), y- (gamma) or - (omega) Interferon,
rbavirin and amantadine.

According to ancther alternate embodiment, the pharmaceutical composition of this
invention may additionally comprise another inhibitor of HCV NS3 protease.

According to another altemate embodiment, the pharmaceutical composition of this
-13-
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invention may additionally comprise an Inhibitor of HCV polymerase.

According to yet ancther altemate embodiment, the pharmaceutical 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 internal ribosome
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 pharmaceutical composition of this invention may contain
any conventional non-toxic pharmaceutically-acceptable carriers, adjuvants or
vehicles. In some cases, the pH of the formulation may be adjusted with
pharmaceutically acceptable aclds, 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
techniques.

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

The pharmaceutical 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, carriers
which are commonly used include lactose and com starch. Lubricating agents, such
as magnesium stearate, are also typically added. For oral administration in a
capsule form, useful diluents Include lactose and dried com starch. When aqueous
suspensions are administered orally, the active Ingredient Is combined with
emulsifying and suspending agents. If desired, certain sweetening and/or flavoring
and/or coloring agents may be added.

«fd-
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Z5

Other sultable vehicles or carriers for the above noted formulations and
compositions can be found in standard pharmaceutical taxts, e.g. in “Remington’s
Pharmaceutical Sclences”, The Sclence and Practice of Pharmacy, 19™ Ed. Mack
Publishing Company, Easton, Penn., (1895).

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 weight per day of the
protease inhibltor compound described herein are useful in a monotherapy for the
prevention and freatment of HCV mediated disease. Typlcally, the pharmaceutical
composition of this Invention will be administered from about 1 to about 5 times per
day or altenatively, 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 95% 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 reclted 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, time of
administration, rate of excretion, drug combination, the severity and course of the
infection, the patient's disposition to the Infection and the judgment of the treating
physiclan. Generally, treatment |s inltiated with small dosages substantially less
than the optimum dose of the peptide. Thereafter, the dosage is increased by small
Increments until the optimum effect under the circumstances is reached. In general,
the compound Is most desirably administered at a concentration level that will
generally afford antivirally effective results without causing any harmful or
deleterious side effects.

When the compaosition of this invention comprise a combination of a compound of
formula 1 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

«-15-
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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 in vivo to mammals, such as man, to inhibit HCV NS3 protease or
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-, 8-, -, tau, or y-interferon, ribavirin, amantadine; other inhibitors of
HCV NS3 protease; inhibitors of HCV polymerase, inhibltors of other targets in the
HCYV life cycle, which include but not limited to, helicase, NS2/3 protease, or intemnal
ribosome aentry site (IRES); or combinations thereof. The additional agents may be
combined with compounds of this invention to create a single dosage form.
Altematively 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 1.

In a preferred embodiment, this method Is useful In decreasing the NS3 protease
activity of the hepatitis C virus infecting a mammal.

If the phammaceutical 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 protsase inhibitor, an Inhibitor of HCV polymerase or
an Inhibitor of other targets In the HCV Iife cycle such as helicase, NS2/3 protease
or IRES. Such additional agent may be administered 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 materlals and therefore reduce the risk of viral infection of

laboratory or medical personnel or patients who come In contact with such materials
-16 -
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{e.g. blood, tissue, surgical Instruments and garments, laboratory Instruments and
garmments, 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 validate surrogate
cell-based assays or in vitro or in vivo viral replication assays.

Further details of the Invention are illustratad in the following examples which are
understood to be non-limiting with respect to the appended claims.

Methodology

In general, the compounds of formula 1, and intermediates therefore, are prepared
by known methods using reaction conditions which are known to be sultable for the
reactants. Several such methods are disclosed in WO 00/09543, WO 00/08558 and
US Pat. No. 8,323,180, incorporatad hereln by reference.

Compounds of formula | whereln R' is NHSO,R' as defined herein are prepared by
coupling the comesponding acid of formula | (La. R' Is hydroxy) with an appropriate
sulfonamide of formula R'* SO,NH, In the presence of a coupling agent under
standard conditions. Although several commonly used coupling agents can be
employed, TBTU and HATU have been found to be practical. The sulfonamides are
available commerclally or can be prepared by known methods.

The following schemes lllustrate two convenient processes using known methods for
preparing the compounds of formula 1 when R' is OH.

-17-
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EXAMPLES
Temperatures are given in degrees Celsius. Solution percentages express a weight
to volume relationship, and sclution 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 (5) are reported in
parts per million. Flash chromatography was camied out on silica gel {(SIO,)
according to Still's flash chromatography technique (W.C. Still et al., J. Org. Chem.,
(1978), 43, 2823).

Abbreviations used In the examples include:

0BU: 1.8-diazabicyclof5.4.0]undec-7-ene; DCM: dichloromethane; DIAD:
dilsopropylazodicarboxylate; DIEA: diisopropylethylamine; DIPEA: diisopropylethyl
amine; DMF: N, N-dimethyiformamide; DMAP: 4-(dimethylamino) pyridine; EtOAc:
ethyl acetate; HATU: [O-7-azabanzotrigzol-1-yi}-1,1,3,3-tetramethyluronium
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 to 22°); tert-butyl or +-butyl: 1,1-dimethylethyl; Thg: tert-
butyi glycine: tert-leucine; TBTU: 2<1H-benzotiazole-1-yi)-1,1,3,3-tetramethyl
uronium tetrafiuoroborate; TFA: triflucroacetic acid; and THF: tetrahydrofuran.

Synthesis of compounds of formula (I):

The dipeptide intermediate 15 (Scheme 2) and 2-carbomethoxy-4-hydroxy-7-
methaxyquinoline 8 (Scheme 1) were synthesized according to the methods
described in WO 00/09543.

Synthesis of dieptide 1
H

is of di 1
H
*H&r‘ s ol %
H,N OMe
© N
p2 P1 1 o

A mixture of Boc-hydroxyprolina (50.0g, 2186mmol)}, vinyl-ACCA methyl ester
«18-
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(42.25g, 238mmol, 1.1equiv.), TBTU (76.36g, 238mmol, 1.1equiv.) and DIPEA
(113mL., 649mmol, 3equiv.) in DMF (800mL) was stimed at R.T. under a nitrogen
atmosphere. After 3.5h, the solvent was evaporated and the residue extracted with
EtOAc. The extract was washed with hydrochloric acld (10%), saturated sodlum
bicarbonate and brine. The organic phase was then dried over magnesium sulfate,
fitered and evaporated to afford an oil. After drying ovemnight under high vacuum,
dipeptide 1 was obtalned as a yellow foam (72.0 g, 84%, purity >85% by HPLC).

jon of dj

o A
»é"s?' ﬂ“éﬁ:"—# A

Dipeptide 1 (72.0g, 203mmoal), triphenyiphosphine (63.94g, 243.8mmol, 1.2equiv.)
and 4-nitrobanzolc acid (41.08g, 245.8mmol, 1.2equiv) were dissolved in dry THF
(1.4L) The stimed solution was cooled to 0°C under a nitrogen atmosphere. Disthyl
azodicarboxylate (38.4mL, 244mmol, 1.2equiv.) was then added dropwise over 45
min and the reaction allowed o warm to R.T. After 4h, the solvent was evaporated.
The residue was divided Into four portions. Each of these was purified by
chromatography over fine silica gel (10-40um mesh, column diameter 12cm, column
length 16¢cm) using a gradient of 2 :1 hexane/EtOAc to 1:1 hexane/EtOAc to pure
EtOAc. In this manner, the Boc-dipeptide ester 2 was obtained as an amorphous
white solid after evaporation of the solvents and drying of the realdues under high
vacuum at 70°C for 1h (108.1g, quantitative-105%). A solution of 4N hydrogen
chlaride in dioxane was added to the Boc-dipeptide ester 2 (108g, 243mmol)
resulting in a colorless solution. The solution was stired at R.T. for 1h. The solvent
was evaporated and the residue placed under high vacuum for 3h affording the
hydrochloride salt of compound 3 as an amorphous solld. The solid was used as
such,
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Synthesis of carbamates 4
Preparation of carbamate 4a:

uj:[ou- ~Y md Lo A\OJ\P;JO... _*A\oixj%m

At 0°C, was added to a solution of ferf-butyl glycine methyl ester (590mg, 3.25mmol)
in THF (8mL). vinyichloroformate (0.55mL, 6.47mmol) and triethylamine {1.15mL,
8.25mmol). The temperature was allowed to rise to R.T. The solution was stimed
for 16h. The solution was concentrated and the residue disoived in EtOAc. The
EtOAc solution was washed with a 10% aqueous solution of cliric acid (2x), a
saturated aqueous solution of NaHCO, (2x) and brine, dried and concentrated to
yield the commesponding vinyl carbamate (608mg) as a coloriess oll. The oil was
dissolved in DCM (4mL), cooled at 0°C, and dilodomethane {0.15mL, 1.86mmol)
and diethylzinc (95puL, 0.93mmol) wera added. A white solld appeared at first but
dissolved with ime (~ 1h). The suspenslor/solution was stirred at R.T. for 5h. A
saturated solution of ammonium chloride was added and the solution extracted with
EtOAc (2x). The organic extract was dried (MgSO,) and concentrated. The residue
was purified by flash column chromatography. Elution with hexane:EtOAc 85:5 gave
the comesponding methyl ester as a colorless oil (86mg, 90% yleld).

A solution the methyl ester (93mg; 0.41mmol) in THF (SmL), MeOH (1mL) and an
aqueous solution of LIOH (45mg ; 1.84mmol) in water (2mL) was stirred for 4h. The
solution is dilute with water and exiracted with EtOAc (2x). The aqueous solution
was acidified by the additlon of 1N HCI, and the acldic solution was extracted with
EtOAc (2x). The combined organic extracts were dried (MgS0O4), filtered and
evaporated to obtain the desired carbamate 4a as a white solld (53mg; 60% yield)

Preparation of carbamate 4b

AL+ ﬁ . Qk

THF (350mL) was added to a flask containing carbonic acld cyclopentyl ester 2,5~
dioxo-pyrrolidin-1-y1 ester (8.00g; 38.6mmol) and teri-butyl glycine (6.24Q;

OH
o

N =

-21-
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47.5mmol) resulting In a suspension. Distilled water (100mL) was added with
vigorous stirring. A small amount of solid remained undissolved. Triethylamine
(16.6mL; 119mmol) was then added resulting in a homogenous solution which was
stired at R.T. After 2.5h, the THF was evaporated and the aqueous residue diluted
with water {100mL). The reaction was 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 acidified with 1 N HCI (ca. 70mL - final pH <2). The turbid solution
was extracted with EtOAc (200 + 150mL). The extract was dried (MgSO,) and
evaporated to give carbamate 4b as a white solid (8.68g).

Preparation of other carbamates
Using the procedure described above and using appropriate combinations of tert-

butyl glycine, cyclopentyl glycine, or cyclohexyl glycine and carbonic acld cyclobutyl,
cyclopentyl, or cyclohexyl ester 2,5-dioxo-pyrrolidin-1-yl ester, carbamates of the
following formulas were prepared:

Ri“°j‘z A “‘°lz - RZ‘J@E”‘
O O,

u}
Q. Q. Q
@ SN @\

Preparation of Ureas 5

g;ﬁ,onn - @ 01" oan O\Niﬂ oan —™ Qﬂiﬂ OH
5

A solution of fert-butyi glycine benzyl ester hydrochloride salt (2.55g; 9.89mmol) In

THF (20mL) and pyridine (2.0mL; 24.73mmol) was cooled to 0°C. Phenyl

chloroformate (1.30mL; 10.19mmol) was added dropwise to the cooled solution. The
resulting suspension was stirred for 5min at 0° C, then at R.T. for 1.5h. The reaction
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mixture was diluted with EtOAc, washed with 10% cltric acid (2x) water (2x)
saturated NaHCO; (2x), water (2x) and brine (1x), dried (MgSO4), filtered and
evaporated to gain the crude compound as a nearly colorless oil (3.73g ; >100%;
assume 5.88mmol). The crude product (1.01g; 2.97mmol) was dissolved in DMSO
(6.5mL) and cyclopentylamine was added dropwise. The reaction mixture was
stimed at R.T. for 45min. The reaction mixture was diluted with EtOAc. The organic
phase was washed with washed with 10% citric acid (2x) water (2x) saturated
NaHCOj, (2x), water (2x) and brine (1x), dried (MgS04), filtered and evaporated to
give the crude cyclopentyl urea -Tbg-OBn product as a nearly coloriess oil. The
crude material was purified by flash column chromatography with sllica using
hexane:EtOAc 8:1 to remove the less polar Impurities and 7:3 o elute the purified
product as a thick colourlass oil (838mg; 95%). The ester benzyl ester product
(936mg; 2.862mmol) was deprotected under a hydrogen filled balloon at R.T. in
absolute ethanol (15mL) solution by stimring the solution with 10% Pd/C (83.6mg) for
5.5h. The reaction mixture was filtered through a 0.45micron filter and evaporated to
dryness to provide urea 5 as a white solid (668.8mg ; 98%)

'H NMR (400 MHz,DMSO-d,): 5 12.39 (s, 1H),6.09 (d, J = 7.4 Hz, 1H), 5.93 (d, J
=9.4 Hz, 1H), 3.90 (d, J =94 Hz, 1H), 3.87-3.77 (m, 1H), 1.84-1.72 {m, 2H),
1.63-1.42 (m, 4H), 1.30-1.19 (m, 2H), 0.89 (s, 9H).

M.S.(electrospray) : 241.0 (M-H)- 243.0 (M+H)+ . Reverse Phase HPLC
Homogenelty (0.08% TFA; CH;CN : H,0) : 99%.

S is of tripeptide 6

o ot

Carbamate 4b (6.15g, 22.5mmol) and TBTU (7.72g, 24.7mmol) were suspended In

DCM and the suspension was stirred rapidly. DIPEA (3.82mL., 22.5mmol) was

added at R.T. and after 10 min, the reaction was nearly homogeneous. A solution of

dipeptide 3 (10.39g, 23.6mmol) In anhydrous DCM (100mL) containing DIPEA

(4.11mL, 23.62mmol) was then poured into the reaction. The resulting ysliow

solution was allowed to stir for 14h. The solvent was then evaporated yielding a
«23-
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yellow syrup which was extracted with EtOAg (300 + 150mL) and washed with
0.05N HCI (2 x 200mL), saturated Na,COy (300mL) and brine (150mL). The
combined extracts were dried over MgSO, and evaporated to yield the tripeptide 6
as a pale yellow foam (15.88g, quantitiative).

is of trl de 7;

¢ .
R g — RS

The tripeptide 6 (15.68g) was dissolved In THF (200mL) and water (30mL) was
added. The resulting solution was cooled to 0°C and a solution of lithlum hydroxide
monohydrate (1.18g, 28.12mmol) was added over 3 min with vigorous stirring. After
3h at 0°C, the excess base was neutralized with 1N HCI (final pH ca. 6) and the THF
evaporated, resulting In an aqueous suspension (yellow gum). The mixture was
extracted with EtOAc (2 x 200mL) and washed with saturated NaHCO; (2 x 300mL).
The combined extracts were dried over MgSO, and evaporated to yield a pale
yellow foam. Flash chromatography of the foam over sllica gel using EtOAc as
eluent afforded 7 as a white amorphous solld (9.77g, 91%).

Preparation of Thioureas 8
Synthesis of thiourea 8a:

hrN?O
H!ND A ﬂ\u H/O B H.N HD
8a
To a solution of fert-butyl Isothiocyanate (5.0mL; 38.4mmoL) In DCM (200mL) was
added cyclopentylamine (4.67mL; 47.3mmol.) followed by DIEA and the reaction
mixture was stimed at R.T. for 2h. The mixture was diluted with EtOAc, washed with
a 10% aqueous solution of citric acld (2x), saturated NaHCO; (2x), Hz0 {2x) and

brine (1x). The organic layer was dried over anhydrous MgSO,, filtered and
evaporated to yield N-fert-butyl — N'-cyclopentyl thiourea as a white solid (3.70g;
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47% yield). The N-iart-butyl-N'-cyclopentyl thiourea t3.709) was dissolved In
concentrated HCI (48mL). The dark yellow solution was heated at a gentle reflux.
After 40min the reaction mixture was allowed to cool to R.T. and thereafter cooled In
Ice and rendered basic to pH 9.5 with solid and a saturated aqueous solution of
NaHCO,. The product was extracted into EtOAc (3x). The combined EtOAc exiracts
were washed with H;O (2x) and brine (1x). The organic layer was dried (MgSO,),
fitered and concentrated to yield a beige solid (2.468g crude). Trituration of the crude
material in hexane/ EtOAc 85 / 5 provided, after filiration, the N-cyclopentythiourea
8a as a white solid (2.38; 80% yield).

'H NMR (400 MHz,DMSO-d,): 57.58 (bs, 1H), 7.19 (bs, 1H), 6.76 (bs, 1H), 4.34
(bs, 1H), 1.82-1.78 (m,2H), 1.66-1.55 (m, 2H), 1.55-1.30 (m,4H). MS; es’
144.9(M + H)* es™ 142.8 (M- H).

Pre thiourea 8b
Using the procedure describe above and using commercielly available
cyclobutylamine instead of cyclopentylamine ylelded thiourea 8b:

Ju, Lr: — NSNS e P WS

8b

HN

Preparation of thiourea
Using the procedure describe above and using commercially available
cyclohexylamine instead of cyclopentylamine ylelded thiourea 8c.

O T =01 0— A0

|<scmo | @iﬁj\u/& T HzNj\uA

&d

HN
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To a solution of the KSCN (4.60g; 47.33mmolL ) in acetone (35mL), at 0°C, was
added dropwise banzoyichloride (5.0mL; 43.03mmoL) . The milky solution was
stimed in an ice bath for 1.5h, then, cyclopropylamine (3.2mL; 46.0mmol.) was
added dropwise. The reaction mixture was stimed for 1.5h at 0°C, then, more
cyclopropylamine (0.50mL, 7.22mmol.) was added and the reaction mixture stirmed
at R.T. for an additional 30min. The reaction mixture was poured Into ice/H,O
(300mL.), stirred for 5Smin. and the light yellow solid was fillered , washed several
fimes with H;O and dried to provide N-benzyloxy-N'-Cyclopropyl thiourea ( 8.62g).
This thiourea was suspended in a solution of 2N NaOH (50mL) and heated at reflux
for 15min. The solution was cooled to R.T., saturated with solid NaCl and extracted
with EtOAc (3x). The combined EtOAc axtracts were washed with H,O (2x) and
brine (1x), dried (MgSQ,), filtered and evaporated to give the crude product as an
off-white solid. The solid was friturated in haxane/EtOAc &/5 to provide the N-
cyclopropyl thiourea 8d as a white crystalline solid (2.5g ; 50% yleld).

'H NMR (400 MHz,DMSO-d,): 57.92 (bs, 1H), 7.61 (bs, 1H), 7.13 (bs, 1H), 2.39
(bs, 1H), 0.67-0.63 (m, 2H), 0.51-0.44 (m, 2H).

MS; es*'116.9 (M +H)’ es 1148 (M-HY

EXAMPLE 1
Preparation of Compound 10
1: Synthesls of &

Qoi,,\iify% ; , - Qoiﬂ’g; |

To tripeptide 1 (1.0g: 2.09mmol) dissolved In THF (35mL), hydroxyquinoline 8
(728mg; 3.13mmol) and triphenyiphosphine (1.1g ; 4.2mmol) were added. The
yellow suspension was cooled in an ice bath and DIAD (821pL , 4.2mmol) was
added dropwise. The solution was stimed at ice bath temperature for 30 min, and at
R.T. for 16h. The solution was evaporated to dryness and the residue was dissolved
in EtOAc, washed with a saturated sodium bicarbonate solution (2x), water (2x) and

brine (1x), dried (MgSO4), filtered and evaporated to obtain a yellow ofl which
- 2‘ -
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precipitated on standing. The crude solid was suspended in DCM and the insoluble
material was filtered off. The solution was concentrated and the residue purified by
flash chromatography in Hexane : EtOAc; 5 : 5 to remove all less polar impurities
and In CHCIy-EtOAc; 80:20till all the PhyP=0 has eluted. The desired compound
was eluted with CHCl:EtOAc; 65:35 as a white solid (1g; 70% yleld).
M.S.(electrospray) : 693.3 (M-H)- 695.4 (M+H)Y+ 717.4 (M+Na)+.

Reverse Phase HPLC Homogeneity (0.06% TFA ; CHJCN : H;0) : 88%.

g L
qxp;:gﬁ_ — aL 9,, -

Tripeptide 10 (1g; 1.44mmol) was dissolved In THF (10mL) and MeOH (5mL), water
(5mL) and a 1N NaOH aqueous solution {(1.5mL) were added and the solution
stimed at R.T. for 2h. The mixture was evaporatad to dryness and then co-
evaporating with MeOH:toluene (1:1; 4x), toluene (2x) and diethyl ether (2x) to
obtaln the product (water-free) as a white flaky solid (1.04g; 100% yleld)
M.S.(electrospray) : 678.3 (M-H)- 681.3 (M+H)}+ 703.3 (M+Na)+.

Reverse Phase HPLC Homogeneity (0.06% TFA ; CHsCN : Hz0) : 95%.

Step 2. is of 10;

muPio.:- MwL
Qoipgfguy?_ = QOIHX!.EH 2

Sodlum salt 11 (assume 1.44mmol) was dissolved In THF (16mL), triethylamine
(301L; 2.16mmol) was added and the solution cooled to 0°C .
Isobutylchloroformate (280ul_; 2.16mmol) was added dropwise and the white

suspension was stimed at 0°C for 75min, followed by the addition of a solution of
=27 =

g4l
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diazomethane (0.67M In diethyl ether; 13mL; 8.64mmol). The reaction mixture is
stimed 1h at 0°C, 45min at R.T. and evaporated to provide a thick suspension. This
suspension was dissolved Iin EtOAc and water. The organic solution was washed
with saturated NaHCO, (2x), water (2x) and brine (1x), dried (MgSO4), filtered and
evaporatsd to give the diazoketone product as an ivory solld (crude material used
for next step; assume 1.44mmol).

M.S.(electrospray) : 703.3 (M-H)- 705.3 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.06% TFA ; CHsCN : H;0) : 81%.

O O

At 0°C, to a solution of diazoketone 12 (1.44mmol) In THF (24mL) was added
dropwise an HBr solution (1.0mL) and the mixture was stirred for 1h. The solution
was dlluted with EtOAc, washed with a saturated NaHCO, solution(2x), water (2x)
and brine (1x), dry (MgS04), fitered and evaporated to glve the desired
bromoketone as an Ivory-beige solld (1.1g; assume 1.44mmol).
M.S_(electrospray) : 757.3 (M) 759.3 (M+2)

thesls th tripaptide 14:

oy ) 4
Q‘*ﬁ‘f ol J\}Q Q&%

a-Bromoketone 13 (0.40mmol) and N-cyclopentyithiourea (68.5mg; 0.48mmol) were
dissolved in Isopropanol (15mL) and the yellow solution was heated at 70°C for
75min. The solution was allowed 1o cool to R.T., and evaporated to dryness. The
residue was dissolved In EtOAc. The solution was washed with saturated NaHCO,
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(2x), water (2x) and brine (1x), dried (MgSO4), flitered and concentrated to give the
product as an orange-brown foam. Flash column chromatography in hexane:EtOAc
7:3 removed less polar Impurities and 6 : 4 refrieved the desired compound as a
light yellow foam (218mg; 69%).

M.S.(electrospray) : 801.4 (M-H)- 803.4 (M+H)}+ 825 (M+Na)+.

Reverse Phase HPLC Homogeneity (0.06% TFA ; CH,CN : H;0) : 99%.

TR e
Qoipf{:?&m — 0\01;([9" 7

Compound 100

A solution of methyl ester 14 (145mg; 0.181mmol) in THF (3mL), MeOH (1.5mL) and
an aqueous solution of LIOH (75.8mg; 1.81mmol) in water (1.5mL) was stimed for
18h. The organic solution was concentrated to provide an off-white suspension
which was diluted with EtOAc and brine to obtain a total solution. The pH was
adjusted to 6 by the addition of 1N HCI and the organic layer was extracted further
with EtOAc (2x). The combined organic extracts were washed with water (2x), brine
(1x), dried (MgSO4), filtered and evaporated to give the desired compound as a
yellow solld (138.2mg; 97% yield).

Conversion to Na Salt:
Compound 100 (138.2mg; 0.175mmol) was dissolved in MeOH (30mL) and 1

equivalent 0.01N NaOH (17.5mL) was added. The clear yeliow solution was
concentrated to remove MeOH and dliluted with water, frozen and lyophililzed to
obtain the product (Na salt ) as a yellow amorphous solid (139mg; theoretical yield :
142mg; MW Na salt : 810.85)

M.S.(electrospray) : 787.2 (M-H}- 788.3 (V+HH 811.3 (M+Na)+ . Reverse
Phase HPLC Homogenelty (0.068% TFA ; CHyCN : H;0) : 98%.

H NMR (400 MHz,DMSO-dg): ca, 5:1 mixture of rotamers ;5 8.14 (bs, 1H) , 8.02
(d, J=9.2Hz, 1H), 7.89 (d, J =6.7 Hz, 1H), 7.49-7.36 (m, 2H), 7.27 (bs, 1H),
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7.06-6.98 (m, 2H), 6.10-5.90 (m, 1H), 5.33 (s, 1H), 5.01 (d, J = 16.8 Hz, 1H), 4.84
(d, J =10.6 Hz, 1H), 4.79-4.85 (m, 1H), 4.47-4.40 (m, 1H), 4.30(d, J=11.5Hz,
1H), ), 4.15(d, J = 8.8 Hz, 1H), 4.00-3.85 (m, 2H), 3.90 (s, 3H), 2.37-2.26 (m, 1H),
2.15-1.91 {m, 2H), 1.80-1.23 (m, 18H), 0.96 & 0.86 (2x s, SH).

EXAMPLE 2

Pre) Compound 101

Using the same procedure described in example 1 and using N-cyclobutyl thiourea
8b Instead of using N-cyclopentyl thiourea 8a In step 5 and resulted in compound
101 as theTFA salt:

Compound 101
'H NMR (400 MHz,DMSO-ds): ca, 90:10 mixture of rotamers, major [somer
description; 58.59 (s, 1H), 8.45-8.38 (m, 1H), 8.25 (bs, 1H), 8.20 (d, J = 9.2 Hz, 1H),
7.84 (bs, 1H), 7.74 (s, 1H), 7.32-7.28 (m, 1H), 7.01 (d, J = 8.3 Hz, 1H), 5.78-5.66 (m,
2H), 5.20 (dd, J = 17.0, 1.8 Hz, 1H), 5.08-5.04 (m, 1H), 4.53-4.36 (m, 4H), 4.05-3.92
(m, 2H), 3.97 (s, 3H), 2.63-2.55 (m, 1H), 2.44-2.29 (m, 3H), 2.07-1.95 (m, 3H), 1.76-
1.23 (m, 12H), 0.96 (s, OH).
M.S.(electrospray) : 773.4 (M-H)} 775.4 (M+H)*+ . Reverse Phase HPLC
Homogenelty (0.06% TFA; CHsCN : H:0) : 98%

EXAMPLE 3

Preparation of Compound 102

Using the same procedure described in example 1 and using N-cyclohexyl thlourea
8¢ instead of using N-cyclopentyl thlourea 8a in step 5 and resulted in compound
102 as the TFA salt:
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'H NMR (400 MHz,DMSO-dg): ca, 80:10 mixture of rotamers, major isomer
description; §8.61 (s, 1H), 8.268-8.17 (m, 2H), 8.13-8.04 (m, 1H), 7.81 (bs, 1H), 7.73
(bs, 1H), 7.32-7.24 (m, 1H), 7.07 {d, J = 8.2 Hz, 1H), 5.78-5.685 (m, 2H), 5.23-5.15
(m, 1H), 5.09-5.03 (m, 1H), 4.51-4.43 (m, 3H), 4.05-3.77 (m, 3H), 3.97 (s, 3H), 2.64-
2.55 (m, 1H), 2.368-2.27 {m, 1H), 2.05-1.95 (m, 3H), 1.79-1.71 (m, 2H), 1.66-1.19 (m,
16H), 0.96 (s, 8H).

M.S.(electrospray) : 801.4 (M-H)- 803.4 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.06% TFA; CH5CN : H)0) : 88%

EXAMPLE 4
Pre on of compound 1

S
NiSrp 0 N0

Compound 103
Compound 100 (30mg, 0.038mmol) was combined with HATU (17mg, 0.045mmol)
and dissolved In anhydrous DMF {(4mL). The solution was stirmed at R.T. before
DIPEA (26pL, 0.15mmol) was added dropwise over ca. 1min. The mixture was
stirmed for 60min. at R.T. and analyzed by analytical HPLC for the formation of the
activated ester, Following this, a solution of benzenesulfonamide (23mg, 0.15mmol),
DMAP (17mg, 0.14mmol) and DBU (22ul , 0.15mmol) was added in DMF (1mL).
The reaction mbdure was stimed 24h at R.T, before being poured Into EtOAc (50mLl.)
and washed with sat. NaHCO,, and sat. brine solutions. The organic phase was

-3 -
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dried over MgSQ,, filtered and concentrated. The residue was reconstituted in
DMSO and purified by preparative HPL.C. Lyophllization gave the final product (17
mg, 48%) as a pale yellow amorphous solid.

'H-NMR (400MHz, DMSO-d6), 310.89 (s, 1H), 8.84 (s, 1H), 8.20 (d, J = 8.8 Hz, 1H),
8.18-8.08 (m, 2H), 7.89 (d, J = 7.8 Hz, 2H), 7.70 (dd, J = 7.6, 7.6 Hz, 2H), 7.58 (dd,
J=7.7,7.7 Hz, 2H), 7.28 (bs, 1H), 7.11 (d, J= 8.6 Hz, 1H), 5.75 (bs, 1H), 5.37-5.25
(m, 1H), 5.12 (d, J= 17 Hz, 1H), 4.92 (d, J= 12 Hz, 1H), 4.5684.42 (m, 3H), 4.24
(bs, 1H), 4.05 {d, J=7.8 Hz, 1H), 3.97 (s, 3H), 3.93 (d, J = 7.8 Hz, 1H), 2.69-2.61
{m, 1H), 2.35-2.21 (m, 1H), 2.13-1.98 {m, 3H), 1.78-1.68 (m, 4H), 1.68-1.51 (m, 8H),
1.50-1.41 (m, 4H), 1.28-1.22 (m, 1H), 0.89 (s, 8H).

MS (electrospray): 928.5 (M + H}+, and 926.5 (M - H)-.

RP-HPLC: Rt = 7.3 minutes (homogeneity = 88%).

Using the synthetic saquence shown in Scheme 2 the following compounds were
prepared:

EXAMPLE 5
Step 1: synthesis of dipeptide 18:

mw\m MaO oM

*ﬁ!fis;s;o:.. Y ﬁ:..

16
Dipeptide 15 (4.0g ; 7.02mmol) was dissolved In THF (20mL) and MeCH (10mL),
water {(10mL) and a 1N NaOH aqueous solution (1.05 equivalents; 7.4mL) was
added. The solution stirred at R.T. for 2.75h. The mixture was evaporated to
dryness. The residue was diluted with water, frozen and lyophllized to provide
sodium salt 18 as a white amorphous solid (4.28g).
M.S.(electrospray) : 554.2 (M-H)- 556.3 (M+H)}+ 578.2 (M+Na)+.
Reverse Phase HPLC Homogenelty (0.08% TFA ; CH,CN : H;0) : 96%.
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Step 2: synthesis of dipeptida dlazoketone 17:

MeO. N o-Ne MaO ]

Y
o

T e

Sodium salt 16 (assume 7.02mmol) was dissolved In THF (78mL); triethylamine
(1.37mL; 9.83mmol) was added and the solution cooled to 0°C .
Isobutylchioroformate (1.28mL.; 9.83mmol) was added dropwise and the white
suspension was stimed at 0°C for 2h, , followsd by the addition of a solution of
diazomethane (0.67M in dlethyl ether; 63mL; 42.13mmol). The reaction mixture was
stired 1h at 0°C, 1.25h at R.T. and evaporated to provide a thick suspenslion. This
suspenslion was dissolved in EtOAc and water. The organic solution was washad
with saturated NaHCO; (2x), water (2x) and brine (1x), dried (MgSO4), filtered and
evaporated to give the dlazoketone 17 as an beige solid (crude material used for
next step; assume 7.02mmol).

M.S.(electrospray) : 578.2 (M-H)- 580.3 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.06% TFA ; CHsCN : H;0) : 80%.

Step 3: synthesls of dipeptide bromokstone 18:
e TR
17 18

At 0°C, to a solution of diazoketone (assume 1.44mmol) in THF (116mL) was added
dropwise a 48% aqueous HBr solution (5.1mL) and the mixture was stirred for 2h.
The solution was diluted with EtOAc, washed with a saturated NaHCO, solution(2x),
water (2x) and brine (1x), dry (MgSO4), filtsred and evaporated to give the desired
bromoketone as a beige solid (4.25g; 6.72mmol).

M.S.(electrospray) : 632 (M) 634.2 (M+2)
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Step 4: synthesis of dipeptide 19:
povas L0 peeale
Tﬁv@- T =r°wg'§ -3

° b
19

a-Bromoketone 18 (512mg; 0.81mmol) and N-cyclopentyithlourea (128.4mg;
0.88mmol) were dissolved in isopropanol (20mL). The resulting yellow solution was
heated at 70°C for 1.5h. The solution was allowed to cool to R.T., and evaporated
to dryness. The residue was diluted with EtOAc. The EtOAc solution was washed
with saturated NaHCO, (2x}, water (2x) and brine (1x), dried (MgS04), filtered and
concentrated to give the product as an orange-brown foam. Flash column
chromatography in hexane:EtOAc 7:3 removed less polar impurities and 6 : 4
retrieved the desired compound as a light yellow solld (411.5mg; 75%).
M.S.(electrospray) : 676.3 (M-H)- 678.3 (M+H)+
Reverse Phase HPLC Homogeneity (0.06% TFA ; CH,CN : H;0) : 99%.

Step 5: synthesis of tripeptide 20:

o o T
ﬁ'WZ?“s?m "?% O‘ninirq

The Boc-dipeptide (32.6g ; 0.048mmol) was dissolved In 4N HCldioxane (3mL) and
stired at R.T. Aftar 2h, the reaction mixture was worked-up by evaporating to
dryness. The HCI salt thus obtalned as an off-white solld. The HCI salt was
subjected to high vacuum for 30min. To a solution of the HCI salt in DCM (2mL) and
DIEA (33ul ; 0.192mmol), was added urea 5 (13.96mg ; 0.058mmol), followed by
HATU coupling agent (21.80mg ; 0.058mmol). The reaction mixture was stimed at
R.T. for 3h. The reaction mbxdure was dlluted with EtOAc, washed with saturated

-34-
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NaHCO; (2x), water (2x) and brine (1x), dried (MgSO4), filtered and evaporated to
give the crude product as a thick yellow oll (assurne 0.048mmol).

M.S. (electrospray) : 800.4 (M-H)- 8024 (M+H}+ . Reverse Phase HPLC
Homogeneity (0.08% TFA ; CHsCN : H;0) : 85%.

Step 6: Hydrolysis of tripeptide methyl ester 20:

o h o
Sy X" n%?"' o Qui;’((g;@

20
A solution of methyl ester 20 (77.80mg; 0.097mmol) In THF (2mL), and MeOH
(1mL), and an aqueous solution of LIOH (40.7mg; 0.97mmol) In water (1mL), was
stirred for 16h. The organic solutlon was concentrated to provide an oft-white
suspension. The crude material was purified by preparatory HPLC (YMC
Combiscreen ODS-AQ, 50 x20mm ID S-5micron,120A ; A=220nm) using a linear
gradient and 0.08% TFA CH,CN / H,O . The pure fractions were combined,
concentrated and convertad to the sodium salt.

Conversion to Na Salt:

The concentrated fractions were diluted with EtOAc and a few mis of brine,
(basified to pH ~13 with SN NaOH, then, neutralized to pH 5.5 — 6.0 with 1N HCI).
The product was extracted with EtOAG (3x), washed with water (2x) and brine (1x),
dried (MgSO,), flillered and evaporated to dryness to provide the neutral product as
a yellow solid (52.7mg ; 70%). The neutral product (49.4mg ; 0.0627mmol) was
dissolved in MeOH (10mL) and 1 equivalent 0.01N NaOH (6.27mL) was added.

The clear yellow solution was concentrated to remove MeOH and diluted with water,

frazen and iyophililzed to give the product (Na salt ) as a yellow amorphous solid
{50.8mg; theoretical yield : 50.8mg; MW Na salt : 809.75)

'H NMR (400 MHz,DMSO-d,): ca, 8:1 mixture of rotamers ;5 8.20 (bs, 1H), 7.96
(d, J =8.8Hz, 1H),7.88 (d, J = 5.7 Hz, 1H), 7.51-7.47 (m, 2H), 7.26 (s, 1H), 6.97
(d, J = 8.6 Hz, 1H), 6.19-6.02 (m, 1H), 5.33 (bs, 1H), 4.89 (d, J = 16.8 Hz, 1H),

4.77 (d,J =10.0 Hz, 1H), 4.52-4.41 (m, 2H), 4.34 (d, J = 11.0 Hz, 1H), ), 4.04-3.98

s
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{m, 2H), 3.89 (s, 3H), 3.79-3.68 (m, 1H), 3.68-3.15 (under water peak, 2H), 2.45-
2.38 (m, 1H), 2.05-1.92 (m, 2H), 1.82-1.35 (m, 16H), 1.35-1.12 {(m, 2H),0.81 &
0.84 (2x s, OH).

M.S.(electrospray) : 788.4 (M-H)- 788.3 (M+H} 810 (M+Na)+ . Reverse Phase
HPLC Homogeneity (0.06% TFA ; CHsCN : H;0) : 98%.

EXAMPLE 6

Compound 104:

Using the same procedure as described in example 6 and using the cyciobutyl
carbamate of ter-butyl glycine in step 5 Instead of urea 5 and purifying the crude
carboxylic acld after step 6 by preparative HPLC afforded the title compound as a

e

H NMR (400 MHz,DMSO-d,): ca, 7:1 mixture of rotamers ;5 8.09 (bs, 1H) , 8.02
(d, ) =9.0Hz, 1H) ,7.88 (d, J=6.5Hz, 1H), 7.45(s, 1H), 7.40(s, 1H),7.28(d,J =
2.3 Hz, 1H), 7.16-7.08 (m, 1H), 7.07-7.00 (m, 1H), 8.10-5.85 (m, 1H), 5.32 (bs,
1H), 5.00(d, J = 17.2 Hz, 1H), 4.82 (d, J = 11.4 Hz, 1H), 4.64-4.52 (m, 1H), 4.48-
4.41(m, 1H), 4.28 (d, J = 11.7 Hz, 1H),), 4.12(d, J = 8.6 Hz, 1H), 3.97-3.85(m,
2H), 3.91 (s, 3H), 2.36-2.27 (m, 1H), 2.18-2.04 {m, 2H), 2.03-1.81 (m, BH), 1.77-
1.43 (m, 9H), 1.41-1.34 (m, 1H), 0.96 & 0.85 (2x 8, 9H).

M.S.(electrospray) : 773.3 (M-H)- 775.4 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.06% TFA; CH,CN : H;0) : 99%.

EXAMPLE 7

Compound 105:

Using the same procedure as described in example 6 and using the cyclohexyt
carbamate of teri-butyl glycine in step 5 Instead of urea 5 afforded the title
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compound as the sodium salt

Salte
SR

Compound 106
'H NMR (400 MHz,DMSO-dy): ca, 5:1 mixture of rotamers; & 8.29 (bs, 1H), 8.02
(d,J =9.0Hz, 1H) ,7.89 (d, J =6.5Hz, 1H), 7.45(s, 1H), 7.40(s, 1H),7.27 (d,.J =
2.2 Hz, 1H), 7.05 (d, J = 8.6 Hz, 1H), 7.00 (dd, J = 2.0, 9.0 Hz, 1H), 5.89 (bs, 1H),
5.34 (s, 1H), 5.08 (d, J = 17.0 Hz, 1H), 4.91 (d, J=0.4 Hz, 1H), 4.43 (dd, J =84,
16.8 Hz, 1H), 4.36-4.24 (m, 1H), 4.14 (d, J = 8.6 Hz, 1H), ), 4.00-3.86 (m, 3H),
3.89 (s, 3H), 2.35-2.23 (m, 1H), 2.04-1.91 (m, 5H), 1.79-1.41 (m, 10H), 1.39-1.08
(m, 7H), 0.97 & 0.88 (2x s, 8H).
M.S.(electrospray) : 801.4 (M-H)- 803.4 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.08% TFA; CH,CN : H;0) : 88%.

EXAMPLE 8
Compound 106:

oy o

R

Using the same procedure as described in example 6 and using the cyclopentyl

carbamate of cyclohexyl glycine In step 5 instead of urea 5 afforded the titie

compound as the sodium salt

'H NMR (400 MHz,DMSO-ds): ca, 1 : 4 mixture of rotamers ;& 8.22 & 8.04 (2xs, 1H)

, 8.00 (d,J =9.2Hz, 1H), 7.91 (d, J =6.5 Hz, 1H), 7.46 (s, 1H), 741 (s, 1H), 7.27
-37-
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(d. J =2.4 Hz, 1H), 7.20 (d, J = 8.4 Hz, 1H), 7.01 (dd, J = 2.4 , 9.0 Hz, 1H), 6.09-
598 (m, 1H), 5.34 (8, 1H), 4.98 (dd, J = 1.6, 17.4 Hz, 1H), 4.80 (d, J = 11.9 Hz,
1H), 4.73-4.67 (m, 1H), 4.434.31 (m, 2H), 4.05-3.85 (m, 2H), 3.95-3.84 (m, 1H),
3.80 (s, 3H), 2.38-2.29 (m, 1H), 2.03-1.82 (m, 2H), 1.83-1.21 (m, 24H), 1.21-0.83
(m, 5H)

M.S.(electrospray) : 813.4 (M-H)- 815.4 (M+H)+ . Reverse Phase HPLC
Homogeneity (0.06% TFA; CH;CN : H0) : 89%.

EXAMPLE 9

Compound 107:

Usling the same procedure as described in example 6 and using the cyclopentyl
carbamate of cyclopenty! glycine instead of urea 5 in step 5, afforded the title
compound which was converted to its comesponding Na salt.

EXAMPLE 10

NS3-NS4A protease assay

The enzymatic assay used to evaluate the present compound is described In
WO 00/08543 and WO 00/59929.

ExAMPLE 11

ell Based HCV RNA Replication Ass
Cell Culture
Huh? celis that stably malntain a subgenomic HCV replicon were established as
previously described (Lohman et al., 1999. Sclence 285: 110-113) and designated
as the $22.3 cell-line. S22.3 cells are maintained in Dulbecco's Modified Earle
Medium (DMEM) supplemented with 10% FBS and 1mg/mL neomycin (Standard
Medium). During the assay, DMEM medium supplemented with 10% FBS,
contalning 0.5% DMSO and lacking neomycin was used (Assay Medium). 16 hours
prior to compound addition, $22.3 cells are trypsinized and diluted to 50 000 cells/mi
in Standard Medium. 200uL (10 000 celis) are distributed Into each well of a 96-well
plate. The plate was then Incubated at 37° with 5% CO, until the next day.

-38-
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Reagents and Materials:
Product Company Catalog# | Storage
DMEM Wisent Inc. 10013CV | 4°C
DMSO Sigma D-2650 RT
Dulbecco'’s PBS Glbco-BRL 14190-136 | RT
| Fetal Bovine Serum Bio-Whittaker 14-901F -20°C/4°C
Neomycin (G418) Gibco-BRL 10131-027 | -20°C/4°C
Trypsin-EDTA Gibco-BRL 25300-054 | -20°C/4°C
06-well plates Costar 3097 RT
PVDF 0.22um Fitter Unit | Millipore SLGVO25LS | RT
[ Deep-Well Titer Piate
Polypropylens Beckman 267007 RT
Preparation of Test Compound

10uL of test compound (In 100% DMSQ) was added to 2 ml of Assay Medium for a
final DMSO concentration of 0.5% and the solution was sonicated for 15 min and
filtared through a 0.22uM Millipore Fllter Unit. 900pl was transfered into row A of a
Polypropylene Deep-Well Titer Plate. Rows B to H, contain 400uL aliquots of Assay
Medium (contalining 0.5% DMSO), and are used to prepare serial dllutions (1/2) by
transfarring 400l from row to row (no compound was included in row H).

Application of test compound to cells

Call culture medium was aspirated from the 96-well plate containing the $22.3 cells.
175yl of assay medium with the appropriate dilution of test compound was
transferred from each well of the compound plate to the corrasponding well of the
call culture plate (row H was used as the "No inhibition control®). The cell culture
plate was Incubated at 37° with 5% CO0;for 72h.

Extraction of Total Cellular RNA

Following the 72h incubation period, the total cellular RNA was extracted from the
§22.3 cells of the 96-well plate using the RNeasy 96 kit (Qlagen®, RNeasy
Handbook. 1999.). Briefly, assay medium was completely removed from celis and
100 uL of RLT buffer (Qiagen®) containing 143 mM p-mercaptoethanol was added
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to each well of the 98-well cell-culture plate. The microplate was gently shaken for
20 sec. 100 yL of 70% ethanol was then added to each microplate well, and mixed
by pipetting. The lysate was removed and applied to the wells of a RNeasy 96
(Qiagen®) plate that was placed on top of a Qlagen® Square-Waell Block. The
RNeasy 96 plate was sealed with tape and the Square-Wall Block with the RNeasy
96 plate was loaded into the holder and placed in a 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
(Qiagen® RNeasy 96 kit) was added to each well of the RNeasy 96 plate. The
RNeasy 96 plate was sealed with a new plece 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-Wall Block, the tape removed and 0.8 ml of Buffer RPE (Qlagen®
RNeasy 96 kit) was added to each well of the RNeasy 96 plate. The RNeasy 98
plate was sealed with a new piece of tape and centrifuged at 6000 rpm for 4 min at
room temperature. The tape was removed and another 0.8 m! of Buffer RPE
(Qiagen® RNeasy 96 kit) was added to each well of the RNeasy 96 plate. The
RNeasy 96 plate was sealed with a new piece of tape and centrifuged at 8000 rpm
for 10 min at room temperature. Tape was removed, the RNeasy 96 plate was
placed on top of a rack containing 1.2-mL collection microtubes. The RNA was
eluted by adding 50 pL of RNase-free water to each well, sealing plate with a new
piece 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 il RNase-free water. The microtubes with total
celluar RNA are stored at —70".

Quantification of Total Celiular RNA

RNA was quantified on the STORM® system (Molecular Dynamics®) using the
RiboGreen® RNA Quantification Kit (Molecular Probes®). Briefly, the RiboGreen
reagent was diluted 200-fold In TE {10mM Tris-HCl pH =7.5, 1imM EDTA).
Generally, S0uL of reagent was diluted In 10mL TE. A Standard Curve of ribosomal
RNA was diluted In TE to 2ug/mL and pre-detsrmined amounts (100, 50, 40, 20, 10,
5, 2 and OpL) of the ribosomal RNA solution are then transferred in a new 96-well
plate (COSTAR # 3967) 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
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other wells are used for tha RNA samples to be quantified. 10yl of each RNA
sample that was to be quantified, was transferred to the cormmesponding wall of the
96-well plate and 90pL of TE was added. One volume (100pL) of dlluted RiboGreen
reagent was added to each well of tha 96-well plate and incubated for 2 to 5 minutes
at room temperature, protected from light (a 10 uL. 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 resulting
fluorescent intensities. The RNA concantration In the experimentai samples was
determined from the standard curve and corrected for the 20X dilution.

Reagents and Materials:
Product Company Catalog # | Storage
DEPC Sigma D5758 4°C
EDTA Sigma ES134 RT
Trizma-Base Sligma T8524 RT
| Trizma-HCl Sigma T7149 RT
&anocﬁoﬁube Strips Qiagen 19562 RT
Ribogreen RNA Quantitation Kit | Molecular Probe | R11490 -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 Datection
System using the TagMan EZ RT-PCR Kit from (Perkin-Eimer Applled
Blosystems®). RT-PCR was optimizad 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., 1889. J. Clin. Microblol.
37: 327-332). The system exploits the 5'-3' nucleolytic activity of AmpliTaq DNA
polymerase. Briefly, the method utilizes a dual-Habeled fluorogenic hybridization
probe (PUTR Probe) that specifically anneals to the template between the PCR
primers (primers 8125 and 7028). The 5' end of the probe contains a fluorescent
reporter (6-carboxyfluorescein {FAM]) and the 3' end contains a fluorescent
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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 emission continuously during the PCR
amplification such that the amplifled 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 Inthe fluorescent signal associated with the
exponential growth of the PCR product for the sequence detector was definad as the
cycle threshold (Cr). 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 Cy. 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 OD.a0. Considering 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 / 5pL.
Total cellular Huh-7 RNA was also incorporated with each dilution (50ng / SpL.). Sl
of each reference standard (HCV Replicon + Huh-7 RNA) was combined with 45pL
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 96 —well plates by combining 5ul of each total cellular RNA
sample with 45 of Reagent Mix.

Reagents and Materials:

Product COMPANY Catalog# | Storage

TaqMan EZ RT-PCRKit | PE Applied Biosystems | N808-0236 | -20°C

MicroAmp Optical Caps | PE Applied Biosystems | N801-0835 | RT
MicroAmp Optical 96-
Well Reaction Plate

PE Applied Biosystems | N801-0560 | RT

4%
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Reagent Mix preparation:

Volume for | Volume for One Plate Flnal
Component one sample | (uL) (91 samples + conc.

{uL) Dead Volume)
Rnase-free water 16.5 1617
6X TaqMan EZ buffer | 10 080 1X
Mn(OAc), (25mM) 6 588 3mM
dATP (10mM) 15 147 300uM
dCTP (10mM) 15 147 300pM
dGTP (10mM) 1.5 147 300uM
dUTP (20mM) 1.5 147 600uM
Forward Primer (10pM) | 1 98 200nM
Reverse Primer {10pM) | 1 98 200nM
PUTR probe (5uM) 2 196 200nM
Tth DNA polymerase |, 198 0.1 UnL
(2.5 UfL)
AmpErase UNG

0.5 49 0.01 U/l
(1U/uL)
W

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

Reverse Primer Sequence (S8EQ ID NO. 2): 5'- TCC CGG GGC ACT CGC AAG
CACCCTATCAGG - ¥

Note: Those primers amplify a reglon of 256-nt present within the 5' untranslated
region of HCV.

PUTR Probe Sequence (SEQ ID NO. 3): -TGG TCT GCG GAA CCG
GTG AGT ACA CC -[TAMRA
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No Template Controls (NTC): On each plate, 4 wells are used as "NTC". For these
controls, 5yl of water are added to the well in place of RNA.

Thermal Cycling Conditions:
50°C 2min
60°C 30 min
85°C 5 min
85°C 15sec
60°C 1 min
80°C 15sec
60°C 1min

for 2 cycles

} for 40 cycles

Following the termination of the RT-PCR reaction the data analysis requires setting
of threshokd 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 culture well) and expressed as

genome equivalents / ug of total RNA [ge/pg].

The RNA copy number [g.e./pg] 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.9./ug inh)/ g.e/ug cti)x 100].

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
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specifically, the compounds had ICa's below 0.1 uM in the NS3-NS4A protease
assay, and ECg's below 0.5 pM in the cell based HCV RNA replication assay.

EXAMPLE 12

Specificity assays

The specificity assays used to avaluate 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 13

Pham i rtlas

The present compounds also show good pharmacokinetic properties such as
significant plasma levels In the rat at 1 hour and 2h after an oral dose of 5Smg/kg.

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

Matserials 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 simllarity and physicochemical properties. A solid phase extraction
method applicable to all the selected compounds was established. Based on the
initial testing where each compound was spiked into rat plasma and run through
HPLC or HPLC/MS at a concentration of 0.5 yM, the retention time, ionic mass, and
the possible separation among compounds by HPLC and/or HPLC/MS were used
as basls for pooling 3-4 compounds Into one “cassette”.

2. Oral vehicle and compound preparation:

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

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

4. Compound extraction and analysis:

From each cassetis, plasma samples at 1 and 2h, blank plasma, blank plasma
spiked wih all the compounds at 0.5 M 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 uM standard.

When assayed In the preceding acreen the compounds of axamples 1 to 9 of this
invention were found to present in significant levels In the plasma at the 1 hour and
2 hour intervais following oral administration, averaging biood plasma levels of 1.23
HM and 1.16 uM respectively. This demonstration of significant /n vivo oral
absorption for the compouns of this Invention [s unexpected, in view of the lower
oral absorption generally attributed to this class of peptides. The ready oral
absorption renders the compounds useful for treating of HCV Infection.

The following table lists compounds represantative of the invention. Further In
keeping with the present disclosure, the compound all had ICx's below 0.1 pM in
the NS3-NS4A protease assay, and ECx's below 0.5 pM In the cell based HCV
RNA replication assay.
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CLAIMS
A compound of formula (1):

o R P
4
R\OJLHJ\“,N? ﬁ
(o]
(o] ﬁn
0 ()]

wherein R’ is hydroxy or NHSO;R'* whereln R™ Is (Cy.s)alkyl, (Car)cycloalkyl or
{(C1)alkyl-{Cs.s)cycloalkyl}, which are all optionally substituted from 1 to 3 times
with halo, cyano, nitro, O-{C;.q)alkyl. amido, amino or phenyl, or R'* ig Cq or Cyo aryl
which is optionally substituted from 1 to 3 imes with halo, cyano, nitro, {C,.¢)alkyl,
O-(C,.0)alkyl, amido, amino or phenyl: R? Is (C,s)cycloalkyl; R? is t-butyl or (Cp.)
cycloalkyl and R* is (C,.s)cycloalkyl; 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 NHSOcyclopropy!
or NHSO;Ph.

The compound of formula | according to claim 2, wherein R is hydroxy.

The compound of formula | according to any one of claims1 to 4, wherein R* Is
cyclopenty! or cyclohexyl.

The compound of formula | according to claim 5, wherein R* Is cyclopentyl.

The compound of formula | according to any one of claims 1 to 6, wherein R? is t-
butyl or cyclohexyl.

The compound of formula | according to claim 7, whereln R? Is t-butyl.

The compound of formula | according to any one of claims 1 to 8, wherein R*is
cyclobutyl or cyclopentyl.

The compound of formula | according to claim 9, wherein R* Is cyclopentyl.

The compound of formula | according to claim 1, wherein R Is hydroxy, R* and R*
each Is cyclopentyl and R? is t-buiyl,

The compound of formula | according to claim 1, whereln R Is hydroxy, R* Is

cyclobutyl, R® is t-butyl and R* i cyclopentyl.
-48 -
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The compound of formula | according to claim 1, wherein R is hydroxy, R s

cyciohexyl, R? Is t-butyl and R* Is cyclopentyl.

The compound of formula | according to claim 1, wherein R is NHSO,Ph, R? and R*

each Is cyclopentyl and R* Is t-butyl.

The compound of formula | according to clalm 1, wherein R' is hydroxy, R is

cyclopentyi, R® is t-butyl and R* is cyclobutyl.

The compound of formula | according to claim 1, wherein R' Is hydroxy, R* is

cyclopentyl, R? Is t-butyl and R* is cyclohexyl.

The compound of formula | according to claim 1, wherein R’ Is hydroxy, R* and R*

each is cyclopentyl and R? is cyclohexyl.

The compound of formula | according to claim 1, wherein R is hydroxy, R?, R? and

R* each Is cyclopentyl.

A pharmaceutical compaosition comprising an antl-hepatitis C virally effective

amount of a compound of formula 1 according to any one of claim 1to 18 ora

phamacseutically acceptable salt thereof, In admixture with a pharmaceutically

acceptable carmrier medium or auxiliary agent.

The pharmaceutical composition according to claim 19, further comprising a

therapeutically effective amount of one or more other anti-HCV agent.

The pharmaceutical composition according to claim 20, wherein said other antl-

HCV agent Is selected from: a-interferon or pegylated a-interferon.

The pharmaceutical composition according to claim 20 or 21, whereln sald other

anti-HCV agent is ribavirin.

The pharmaceutical composition according to claim 20, 21 or 22, wherein said other

anti-HCV agent is selectad from inhibttors of: helicase, NS2/3 protease and Intenal

ribosome entry site (IRES).

A method for the treatment or pravention 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 1 to 18, ora

pharmaceutically acceptable salt thereof.

A method for the treatment or prevention of a hepatitis C viral infection in a mammal

by administering to the mammal an antl-hepatitis C virally effective amount of the

composition according any one of claims 18 fo 23.

A method for the treatment or prevention of a hepatitis C viral infection in a mammal

by administering thereto an antl-hepatitis C virally effective amount of a compound
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of formula | according to any one of claims 1 to 18, or a therapautically acceptable
salt thereof In combination with one or more other anti-HCV agent.

The method according to claim 26, wherein said other anti-HCV agent is selectad
from: a-Interferon or pegylated a-intarferon.

The method according to claim 26 or 27, wherein said other anti-HCV agent is
ribavirin,

The method according to claim 26, 27 or 28, wherein sald other anti-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 18 for the
manufacture of a medicament for the treatment or prevention of hepatitis C viral
Infection.

The pharmaceutical composition according to claim 20, 21 or 22, whereln said other

anti-HCV agent is an Inhibitor of HCV polymerase.
The method according to claim 26, 27 or 28, wherein sald other anti-HCV agent Is
an inhibltor of HCV polymerase.
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ABSTRACT

Disclosed herein are compounds of formula (1):

j\ j;r R
R, A N? "
5 To Hg{, (1)

wherein R Is hydroxy or NHSO,R'* wherein R is (C.s)alkyl, {Ca.7)cycloalkyl or
{(C,.e)alkyl{Cs.7)cycloalkyl}, which are all optionally substituted from 1 o 3 times
with halo, cyano, nitro, O<{C1.)alkyl, amido, amino or phenyl, or R* is Cq or C4, aryl

10  which Is optionally substituted from 1 to 3 imes with halo, cyano, nitro, (C..¢)alkyl,
0+{(C..5) alkyl, amido, amino or phenyl; R* is (C..a)cycloalkyl; R? is t-btuyl or (Csa)
cycloalkyl and R* is (C..s)cycloalkyl; or a pharmaceutically acceptable salt thereof.
The compounds are useful as inhibltors of HCV NS3 protease.

15
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<110>»

<120>

<130>»

<150>»
<151>»

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

<220>
<223>

<400>

SEQUENCE LISTING

BOEHRINGER INGELHEIM INTERNATIONAL GmbH

HEPATITIS C INHIBITOR TRI-PEPTIDES

13/106

2,370,396
2002-08-01

3

FastSEQ for Windows Veralon 4.0
1

30

DNA

Artifical Sequence

Forward primier

1

acgcagaaag cgtctagcca tggcgttagt 30

<210>
<211>
<212>
<213>

<320>
<223>

<400>

2

io

DNA

Artifical Sequence

Reverse Primer

tcccggggea ctcgcaagca coctatcagg io

<210>
«<211>
<212>
<213>

<220>
<223>

<400>

3

26

DNA

Artifical Sequence

PUTR probe

3

tggtctgcgg aaccggtgag tacacce 26
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parenthasss after the designation(s).. |Comtracting State of the Harare Protocol
concemady . |ana of the POT
EA: AN AXZ BY XO KE ND RU TJ TH and any
other State which is a Contracting State
of the Rurasian Patent Convention and of H
the FCT )
EP: AT BE PO CHRLI CY CE D= ES FI E
PR GB GR IE IT LU MC NL PT 8 TR and s
any other State which is a Contracting .
State of tha Eurcpean Patent Convention
and of the PCT
Oh: BYF BUCFr CG CI CN GA GN GO GW ML MR
ME BN TD TG and any other State which l1s
a mambexr State of OAPI and a Contracting
8tate of the PCT
V2 | National Pxtent AE AG AL AM AT AU AZ BA BB BG BR BY BZX
e e aoacinod comeay mert. oA CHALI CN CO CR CU CX DR DK DN DI EC c
after the dealgnation(s) IIIBI'IGBG.GIHBUIDII.III. %
IS JP KEKG KP KR KE ILC.ILK LR L8 LT LU o
LV MA MD MG MK MN M¥ MX ME NO NX OM PE CO 2
. rnnmmsnnnoﬁj'zsn-mm-m —-r
TR TT TE UA UG U8 UE VC VN YU EA ZM EW g:
—y
S CD
=
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PCT REQUEST 13/108pet
Original (for SUBMISSION) - printed on 19.12.2000 11:44:25 AM

V35 | Precautionary Dusignation Statsment

In addiion 1o tha designations made

yndar ksma V-1, V-2 and V-3, the

applicent slec makes under Ruls 4.6(b)

all designations which would be

under the PCT axcapt any

d ) of the Stata(s) indicated

under ltam V-8 below. The applicant

deciares that those additional

dasignations e subject to conflrmation

and thet any designation which Is not

confirmed before the expiretion of 16

months from the priority date is 1 be

regardsd as withdrewn by the applicant

ﬂ'ﬂ%ﬁm
v Extiusion{e) from nary NONE
VH '!lllhrllvelllln of sarier national

applicxtion -
V-1 Flhodm 01 February 2002 (01.02.2002) .
V12 | Number 2,370,396
V3 |Counby CA
VI |intemational Searching Authorlty  |European Patemt Office (EPO) (IBA/EP)
Vil |Deciarutions Number of daciamfions
Vi1  [Deciamafion as to the identity of the -
) nventor _______
Vil2 |[Deciartion as to the -

sriitamant, as st the intermational

duie, o spply for and be granted-a
Vi3 Hmt_uuinm -

snfiisment, a8 st the Intemations filing

dats, to claim the priorty of the earfier
V-4 Ew_m&;&mm(:wum -

 United States of America)
. Vil-§ [Declarafion as o -

diaclosures or excepiions o inck of
3 m!!!un rumber of sheets slectonic tie(s) attached
1 [Request (nchxing deciarstion shests) |4 -
X2 Wﬁm(ﬂnﬂumﬁ 46 -
xa 'ﬁm 3 - _
Di4 | Abstract 1 EZABSTO0 . TXT
X5 [Drewings 0 -
IX-7a [Gub-totml number of shests 54
e S C T L £ =
X7 | TOTAL : 55 .

Accompanying lems paper document(s) afiached | slectronic Mie(s) attached
X8 [Fea caiculation sheet v -
Ll Q1 TSR E&?ﬂ“ -
IX- computer .

form: -
X186 | addiional copies Including, where | —
- mw”h 1 Diskette

% of intemationsl
under Rule 13ter .

IX-17 [PCT-EASY cisicatis - Diskette

-{ L

4
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PCT REQUEST 13/108pet
Oviginal (for BUBMIBEION) - printad on 19.12.2002 11:44:225 AM
DC-18 | Figurs of the drewings which should
| Eosompany the sheirac ~
7] of filing of the
:-nuuln In'lnlhn English
ﬁwmdeMu
common represantative -~ )
X-1-1 ] Name (LAST, First) BERNIER, Ioulse, G.
FOR RECEIVING OFFICE USE ONLY . ’
101 .Dnlullen-lnnlpulh ]I :IHN”KR' 2003 ] .“103
purporied International application : . ) :
102 Drawings:
1021 | Received
1022 | Not recalved I/
'iﬁ""ﬁiuu-nummdu-
o later but timely received papers or
drewings compiating thé purported
| Internationsi
104 |Dute of recalpt of the requirsd
- sarrections under BCT Artisle 11
108 |imemational Gesrching Authority TEBA/EP
108 | Transmitisl of ssarch copy delaysd P
untl) yaarch fes Is paid

FOR INTERNATIONAL BUREAU USE ONLY

111

Date of recalpt of the record sopy by
al Bureau




Pér (ANNEX - FEE CALCULATION SHEET)

Jo

13/108pct

12

Original (for SURMISSION) - prinied on 19.12.2002 11:44:25 AM
(Thia shaet ia not part of and doss not court as a shaet of the Intamational appication)

o For recaiving Offios uae only .
01 [international Applcasion No. PCTICA 037 00029
. -
0d | Ouis #mmp of the recaiving Office 14 _JANUARY 2003 14 .Ul .03
04 |Form - PCT/RONDY (Annex)
. | PCT Fee Calkulmion Bhest
041 | Prepared using PCT-EASY Version 2.92
s _ (updated 01.06.2002)
T8 |Appilcants or agants file reference 13/106pot
2 | Applicant BOEHRINGER INGELHEIM INTERNATIONAL GmbH, <
‘lat al. k
£ 'Wu fes amountimuliper | Total emournte (GAD) :§
121 Tee T ) 0 4
1221 [Gearchiee 8 =3 | $ £O
1222 [Tniamational search © be canled oui by | EP - >
123 |intsmational lee :
Basic fes
{irat 30 shaets) b1 639 .
124 Remaiving sheets a5 E
1285 {  Addtonal amount (15 .
126 [ Towl additional amount ] 375
12-7 bi+b2a B 1,014
128 | Designation fass
: Number of designations contained '
hmgua 94
129 Numbar dndwnl:)n 5
1210 '_'Nmngum_mﬁ. ®[138 e
1211 “Total designation fees D 690
1212 [ PCT-EABY fee reduction R ~-197
12-13 [Total Intamational fes (B+D-1) I = 1,507 a
1217 | TOTAL FEED PAYABLE (T+8+1+9) =) IYT
510 |Node of payment authorization to chargs deposit account
1220 | Deposit account inatuetions
The receiving Office: Canadian Patent Office (RO/CA)
"12-20- {Authortziion to charge the Wisi Tees. | .
1 indicated abova.
e |
guindn.zdlm.
;z-zo- m;m—nmu v
= | %mm cclla?
1222 |Dats

18 Decembex 2002 (19.12.20012)
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PCT (ANNEX - FEE CALCULATION SHEET) 13/108pct
Original {ior BUBARSSION) - printad on 19.12.2002 11:44:25 AM

1223 | Nems snd signaiize - nm?tnf l:.cm.:hl.n.qll.133

VALIDATION LOG AND REMARKS

1333 |Validstion messages Gresn?

Applicant 1l.: Nams should pn!e:.a.‘n:l.y be
sntered in capital letters. Please

verify.

Yellow )

Applicant l1.:Postal cods missing
9347 [Valldstion messages Yellowl

Contents The power of attormey or a copy of the

genaral power of attorney will need to
be furnished unless all applicants sign
the request form.
Green?
The international application contalns
no drawings. Please verity.
%28 |Val messages . |Green?

Foes ’ Pleans confirm that fee schaduls
utilized is the latest available
13-2-8 |Valkdation messages |Gzeen?
Please ensure that you have a valid
deposit account with the receiving
Office selected.
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE
To: .
WORLD INTELLECTUAL PROPERTY PCT
ORGANIZATION - PCT DIVISION
34, Chemin des Colombettes NOTIFICATION CONCERNING
1211 Geneva 20 REPRESENTATION
SWITZERLAND (PCT Rule 90 and Administrative

Instructions, Section 328)

Applicant’s or agent's file reference Date of Mailing .01.
Apphoetes Duie of Maling 31 January 2003 (31.01.2003)
Internationa] spplication No. International filmg date 14 January 2003 (14.01.2003)
PCT/CAQ03/00029 (day/month/year)

Applicsnt  BOEHRINGER INGELHEIM INTERNATIONAL GmbH ET AL

1. This receiving Office hereby gives notice of the receipt of a document containing:
[ X] a power of attorney BOEHRINGER INGELHEIM INTERNATIONAL GmbH
ET AL
[ ] arevocation of power of attomey

[ ]arenunciation of appointment

2. This notification, together with a copy of the document indicated above, is sent to the addressee in its
capacity as:

[ ] the International Searching Authority,

[ ] the International Bureau, which is requested to record a change in the person of
the agent or common representative under Rule 92bis. 1(a)(ii).

Name and mailing sddress of the Recelving Office
Commissioner of Patents
Canadign Receiving Office
Box PCT, Ottawa/Hull K1A 0C9

PacsimileNo. (819) 953-9538 Carole Millaire

Telephone no. (§19) 994-6587

Form PCT. 23 (July 1
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PATENT COOPERATION TREATY "CT’C“““’%
Corrected Version / Version Corrigée  From ihe INTERNATIONAL BUREAU
PCT To:
NOTICE INFORMING THE APPLICANT OF THE BERNIER. Loulss. G
COMMUNICATION OF THE INTERNATIONAL g ) .
Boehringer ingatheim (Canada) Ltd.
APPLICATION TO THE DESIGNATED OFFICES Frp goiel
Laval, Québec H7S 2G5
(PCT Rule 47.1(c), [irst senience) CANADA
PATENT DEFARTME?;
Daie of mailing{day/monthvyear) .
07 August 2003 (07.08.03) mﬂ:g‘;-'memb OC: * 5 yn;
Applicant’s or agent's file reference
13106 pct-2 IMMH'-WIIGL__
w w dw e -
Iniemational application No. International filing dute(day/month/vear) Priority date{day/month/year)
PCT/CA03/00080 24 January 2003 (24.01.03) 01 February 2002 (01.02.02)
Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

l. Notice is herchy given that the Iniemational Bureau has communicated, as provided in Article 20, the internations] applicalion 1o the
[ollowing designaied Offices on the dale indicated above as the daie of mailing of this notice:

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

In accordance with Rule 47.1¢c), thind senicnce, those Offices will accept Lhe present notice as conclusive evidenco that the communication
of the inlernational application hos duly taken place on the date of muiling indicated above and no copy of the intcmational application is
required 10 be furnished by the applicant to the designated OfTice(s).

‘I following designated Offices have waived the requirement far such a communication a1 this Lime:

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

T communication will be made 1o those Offices only upon their requeat. Farthermore, those Olffices do not require the applicont to
lurmish a copy of the internationn) application (Rule 49.1{(a-bin).

i Lwhesed with this potice is a cupy of the iniemational application as published by the Iniemational Bureau on
07 August 2003 (07.08.03) under No. 03/084458

4. TIME LIMITS for Mling a demund for internationsal preliminary examinution and for eniry inio the national phase

Ihe applicable lime limit for entering the natlonal phase will, subject 1o what Is sald In the following paragraph, be 30 MONTHS [rom
the privrily dote, not only in respect of any elecled Office if a demand for intemnational preliminary cxamination is flled before the
cypration of 19 months from the priority date, bul also in respect of any designated OfTice, in the absence of filing of snch demand, whero
vick: 220 1) os muodified with cffect from | April 2002 appiles in respeet of that designeted Oflee. Pur further details, soo PCT” Gazaite
Nar, L2000 of | November 2001, pages 19926, 19932 and 19934, a3 well an the PCT Newsleuter, Ocinber and November 2001 and
Ivhruury 2002 izsues.

In prxctice, time Iimits ofher than the 30-month iime lImit will contime o apply, for various periods of time, in respect of certain
designaied or elecied Offices. For regular updutes on the applicable thne limits (20, 21, 30 or 31 monthz, or other lime limit), Office by
Ollice. refer o the PCT Gazetie, the PCT Newsletier ard the PCT Applicant’s Guide, Volume L1, Nuionul Chapiers, all available from
WIk)'s Intemnet site. a1 hupZ/www. wipo.intpet/enfindex himl.

lur filing a demand for Infernational prelimisary examination, sec the PCT Applicant’s Guide, Volume VA, Chapier IX. Only an
applicant who is a mational or realdent of a PCT Contracting Siale which is bound by Chapter Il has the right to file a demand for
inicrnational preliminary examination (al present, all PCT Contracting Stales are bound by Chupter 11).

It is tho applicant’s sole responalbliiy to moniior all these time limita

14

The Iniemational Burcan of WIPQ Authorized officer
34, chemin des Colombeltes .
1211 Geneva 20, Switzerhnd Judith Zahra




PATENT COOPERATION TREATY : @ v

From the RECEIVING OFFICE
To:
BERNIER, Louise G. PCT
Boehringer im (Canada) Ltd.
2100 Cunard Street INVITATION TO CORRECT DEFECTS IN
Laval, Quebec THE INTERNATIONAL APPLICATION

H782G5 Canada FETA:ﬁclu 3(4)0) and 14{1) and Rule 26) .
_ Eﬁ Cive H“‘h '}{360‘

Date of mailing 07 February 2003 (07.02.2003)

(day/month/year)

licant® "4 file reference REPLY DUE within ONE months/days
‘l'\gi;lm().gt];t:“tr—'imIt e flmtl:e) above date of mailing
International application No. International filing date 24 January 2003 (24.01.2003)
PCT/CA03/00090 (daymonth/year)

Appliat 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 flled, the defects specified on the attached

K] Amex A
[ ] Annex Bl (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 transistion
of the International application furnished under Rule 12.3 or 12.4, the defects specified on the
attached:

] Annex A
[ ] Annex B2 (text matter of the translation of the international application)
[ ] Annex C2 (drawings of the translation of the international application)

Additional cbservations (If necessary):

HOW TO CORRECT THE DEFECTS?

Correction 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 & 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 ig to be transferred (Rule 26.4).

ATTENTION

Failure to correct the defects will result in the international epplication 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.

Name mnd mailing address of the Receiving Office Authorized Officer
Oomnmuoﬂ'm

Fasteto No. (010) sy ull KIA 0CY Telephone no. (819) 994-6587
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ANNEX A TO FORM PCT/R0O/106 International application No.
PCT/CA03/00090

The receiving Qffice has found the following defects in the internstional application as flled:

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

c. [ ] isnotaccompanied by the statement referred to in the check list in Box No. VIII of the request explaining the
lack of the signature of an applicant for the designation of the United States of America.

d. [ X:]ds aigned by what appears to be an agent/common representative but:

[ X] the imternational application is not accompanied by 8 power of attomey appointing him. 2

[ ] the power of attomey accompanying the international application was not signed by all the applicants,
e.[ ] other(specify):

* All applicanty must sign, including inventors if they ere also applicants {c.g. where the United States of America is designated).

2. As to indications concerning 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 spplicant’s address (specify):

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

el L ]

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

o[ ] the request is not in a lanpuage of publication accepted by this receiving Office; (the) language(s) accepted by
this recciving Office is/are:

b.[ ] the text matter of the drawings is not in the language in which the infornations] application is to be published,
which is:

c[ ] mhi::mknmhﬁemgehwhhhﬁcwmliuﬁmkmhm
which is:

4. The title of the invention:

a.[ ] isnotindicated in Box No. I of the request (Rule 4.1(x)).

b.[ ] isnotindicated at the top of the first aheet of the description (Rule 5.1(a)).

¢.[ ] aseppearing in Box No. I of the request is not identical with the title heading the description (Rule 5.1(a)).

5. Az to the abstract (Rule B):
[ ]the international application does not contain an abstract.
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="\ Boehringer
l“ll Ingelheim
Ingelhel
Via the Regional Office of Montreal h"'"“"'l"wm m
Commissioner of Patents Resaarch and Development
Canadian Receiving Office Patents
Box PCT
Ouawa/Hull (Ontario)
K1A 0C9
February 13, 2003
glo Carole Millaire
Re.: Invitation to correct defects In the International Application Loulse G. Bemnier
PCT/CA03/00090 filed January 24, 2003 entitled: Telephone A50-682-4840
“Hepatitis C Inhibitor Tri-Peptides” faywirs hm'““
QOur case: lﬂl!pcﬂ fexboshringer-ingsihelm.com
vay s 2100 Cunard Strest
Dear Ms. Millaire: Laval (Québec)
Canada HTS 2G5
This is in response to the “Invitation to Correct Defects in the International mm
March 7, 2003.

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

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

Respectfully submitted,

Fiw SR

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

Enclosures: Duly signed Power of Attomney

/ra
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PCT POWER F ATTORNEY 13108 pet-2
Printed on 22,01.2003 03:51225 PM
[x] PCT Power of Attomuy (for sn
intsmnational appiication filed under
the Patent Cooperation Tresty) ("CT
|Rute 90.4)
0-1-1  |Preparad using PCT-EASY Version 2.92
(updated 01.06.2002)
1 The undersigned applicant(s) BOEHRINGER INGELHEIM INTERMATIONAL GmbH;
LLINAS~-BRUNET, Montse; GORYS, Vida, J.
13- | hereby appoints (sppoint) the BERNIER, Louise, G. '
following parson Boehringer Ingelheim (Canada) Ltd.
2100 Cunard Streat
Laval, Québec BE78 2G5
Canada
12 = agent
13 [torepresent the undenigned belore (a1] the competent International
Authorities
14 |in connection with the intemational
application identified below:
144 Tite of the invention REEPATITIS C INHIBITOR TRI-PEPTIDES
142 licant's t's file -
App or agent's 13/106 pot-2
1-4-3 international munber
(f airaady svallabls)
144 filed With the following OMce as
- ¥ Canadian Patent Office (RO/CA)
14 and to maks or recelve payments on
behalf of the undersignad.
24 [Sighaiure of sppiicant ‘”'” s
244  [Name BOEHFRINGER INGELHEIM INTERMATIONAL GmbE
242 |Neme of signatory Heinz Hammann / Heinz-Gerd Klaes
24-3  |Capacily Direotor Corp.Div.Patents/Head of Patent
22 Signature of applcant
(
224 |Name LLIMAS-RRUNET, Montse
23 Signature of applicant
234 |Name GORYE, Vida, J.
3 Date

22 January 2003 (22.01.2003)




PATENT COOPERATION TREATY

From the RECEIVING OFFICE
To:
’ PCT
The Interational Bureau of WIPO
34, chemin des Colombettes NOTIFICATION OF DATE OF RECEIPT
1211 Geneva 20 OF PRIORITY DOCUMENT OR OF
Switzerland PRIORITY APPLICATION NUMBER
Administrative Instructions,
Section 323(a), (b) and (c))

Applicant’s or agent’s file reference Date of madling 02,
“'“ pet-2 pt Y 07 February 2003 (07.02.2003)
International application No. Intemational filingdate 24 January 2003 (24.01.2003)
PCT/CA03/00090 (day/month/year)

Applicant BOEHRINGER INGELHEIM INTERNATIONAL GmbH ET AL

—— 24 JANUARY 2003 (24.01.2003)

20 1 ‘This receiving Office hereby gives notice of the receipt of a request (made under Rule 17.1{b)) to prepare and transmit to
the International Bureau the priority document(s) identified below cn:

1.[X]  Thisreceiving Office herehgginm sptioo of the receipt of the priority documeni(s) identified below on:

Bax PCT, Ottawa/Hull K1A 0C9
Factimile No. (19) 9539538

Identification of the priority documeni(s):
Priority date Priority application No. Country or regionsl Office
or PCT receiving Office
01 February 2002 2,370,396 CA

(01.02.2002)
‘Name and mailing addrees of the receiving Office Autborized Officer

Comminsioner of Patents

Canadisn Receiving Office Carole Millaire

Telephone no. (819) 994-6587

Form PCT/ROIS3 Quly 1998)




PATENT COOPERATION TREATY

PCT/CAQ3/00090

From the INTERNATIONAL BUREAU

Not yet published

PCT To
NOTIFICATION CONCERNING
BERNIER, Loulss, G.
SUBMISSION OR TRANSMITTAL y '
Boehringer Ingelhelm (Cansds) Ltd.
OF PRIORITY DOCUMENT 2100 Cunard Street
(PCT Administrative Instructions, Section 411) Laval, Québec H7S 2Gb
Canada
. .| Date ofmalling (day/monthiyear} . - - .
28 February 2003 (26.02.03)
Applioant's or agant’'s flle refersnce
137108 pct-2 IMPORTANT NOTIRCATION
Intsrnational appiloation No. Iintermnationai flling date (day/month/ysar)
PCT/CA03/00080 24 January 2003 (24.01.03)
international publicstion dats (day/month/yaar) Priority dats {day/month/ysar)

01 February 2002 (01.02.02)

Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al

1. Tha applicant ls hereby notified of the data of recelpt (exoapt whers the lstiars "NR™ appear In the right-hand celumn) by the
International Bursau of the priority dooument{(s) reisting to the earller application(s) indicxind below. Unless otherwise
Indicated by an asterisk appesririg-nant 4o a-date of receipt, or by the letters "NR”, inthe riglit-hand solumn, the priority
docurhent eonosmad was submitted or trangmittsd to the International Buresu in compliance with Rule 17.1(s} or (b).

2. This updetes and replaces any previously lssusd notifiostion conosming submission or transmittsl of priority deouments.

3. An astwrisk(*) appearing nextto a date af recsipt, in the right-hand eciumn, denctes e priority document submittad
or tranamitted to the Internstions] Bureau but not In complisncs with Ruls 17.1(s) or (b). in such a cass, the stiantion
of the spplioant Is dirested to Rule 17.1{0) which provides that no designated Offios may disregard the priority claim
ooncermned before giving the spplicantan opportunity, upon entry into the national phase, to furnish the priorty dooumant
within & ime limk whigh ls reasonabls under ths sireumstances.

4. The lstters "NR" sppearing In the right-hand eolumn dencte s priority dooument which was not recsived by the international
Bureau or which the appiloant did not requast the recelving Offics to prepare and transmit to the intsmational Bureau,
as provided by Rule 17.1(a) or (b}, respectively. in such a cass, the sitention of the sppicant Is directed to Ruls 17.1(¢) which
provides that no designated Offios may disregard the priority olaim concsmed before giving the applicant an opportunity,
- 7 upinenty into the shttelal Shass, 85 fumish tha Hriority dootinhent within & tim's timit whidk Is resbiatle undéc the'- -~

LI

Facaimile No. (41-22) 338.80.95

alroumstances.
Edority deta Priority aoplication No. Country or ragional Offica Data of recalot
or PCT racalving Offica of priority dogument
01 Febr 2002 (01.02.02) 2,370,396 CA 18 Febr 2003 (18.02.03)
The itarmational Scrasu of WPO Authortzed offiosr
T e Mk KOBAYASHI (Fex 338-8995)

Telephone No. (41-22) 338 8401

Form PCTAB/304 (July 1888)

006484070



PATENT COOPERATION TREATY . SO
ATENT OEPARTMENT
From the INTERNATIONAL BUREAU
PCT To - E‘“ s '
Aomnt; -
NOTIFICATION OF RECEIPT OF RERNIER, Loutse, G. —
RECORD CoPY go&?gnz'or Insu:holm (Canada) Ltd.
(PCT Rule 24.2(a)) L:nI. Outboo 76 268
Canada
Dute of malling (day/monthyear)
26 February 200 (26.02.03) IMPORTANY NOTIFICATION
Applicant’y or agents fila reforence internstional sppiisstion No.
13/106 pet-2 PCT/CAD/00030

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

The applicant is hereby notified thet the international Bursau has recsived the record copy of the International application s

Name{s) of the appiloant{s) and State{s) for which they are applicents:

BOEHRINGER INGELHEIM INTERNATIONAL GMBH (for all designated States except US)
LLINAS-BRUNET, Montse et al {for US)

International fliing date 24 January 2003 (24.01.03)
Priority datels) clsimed 01 February 2002 (01.02.02)
Date of the record-

by the Irmmations) Bureen. > 18 Februsry 2003 (18.02.03)
List of designatad Offices

AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UG ZMZW

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LU,MC,NL,PT,SE,S|, SK, TR
OA :BF,BJ,CF,CG,Cl,CM,GA,GN,GO,GW,ML MR,NE,SN,TD, TG
Nationa! :AE,AG,AL,AM,AT,AU,AZ BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZDE,DK,DM,DZ,

ATTENTION

EC,EE,ES,F1,GB,GD,GE,GH,GMHR,HU,ID,IL,IN,IS JP KE,KG,KP,.XR KZLC,LK,LA,LS LT,LU,
LV,MA,MD,MG,MK,MN,MW,MX,MZ NO,NZ,0M,PH,PL,PT,RC,RU,SD,SE,SG,SK,SL,TJ,TM, TN, TR, TT,
TZ,UAUG,US,UZ,VC,VN,YU,2A ZM ZW

The applinent should ourefully sheck the data appearing [n this Notifiostion. In gase of any discrepancy between these data
and the indiostions in the intarnational applioation, the appllosnt should Immadistely inform the Intemational Burasw.

In sdulition, the applioant’s stiention s drews to the Information contsined in the Annex, relsting to:
[X] tme imts for ntry ino the netional phase - se updeted kmportant Information fas of Aprl 2002)
E confirmation of precautionary des!gnations (if applloable)

D requirements regarding priarity dooumants (f applicabis)

..

A oopy of this Notiflastion is being semnt ta tha recelving Office and to the ImtarnstionalSearching Authority.

The international Burssu of WIPO
34, chamin des Colombetiue
1211 Geneva 20, Switzsriand

Facsimiie No. (41-22) 338.80.86

Authorized offioer:
Miki KOBAYASHI (Fax 338-8935)

Telophone No. (41-22) 338 6401

Form PCTAB/301 (April 2002)
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. intemational appilcation No.
ANNEX TO FORM PCT/IB/301 PCT/CAG3/00090

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant is reminded thst the "nstions! phass™ must be sntered before sach of the designsted Offices Indicsted on
the cover shost of this Notifioation by paying nitional fees and fumishing transiations, as presoribed by Articles 22 and 38 and
the applicable national lsws. in addition, the sppllcant may slso have to comply with other special requirements spplicable
in cartain Offices. It is the applicant’s responsibifity to snsure the necessary steps to enter the national phase are taken In s
timely fashlon. Most Offioss do nat lesue reminders to applloants In connection with the sntry inta the naticnal phase.

The appilcable thme Emb for emering the natonal phase will, subjectto what Is sald in the following paragraph, be
30 MONTHS from the priority dats, not only in respsct of any elected Offios where a demand for International pretiminary
sxamingtion iy filed hefors the expirstion of 10 months from the priority date {(ses Article 38{1)), but also in respect of any
designated Office, In the sbsance of fillng of such demand, whers Artiols22{1) as modifisd with effect from 1 April 2002
* appliea n respect of that désignated Office. "For further detalis, see PCT-Gazstte No. 44/2001 of 1 November 2001, pages 18828,
18832 snd 10034, as well as the PCT Newsletter, October and November 2001 and February 2002 issues.

In practice, ime Emity other than the 30-month time [Imit will eontinue to apply, for various poriods of thne, In respect of
oertain designated or slectad Offices. For raguler updates on the applicable time Emils (20, 21, 30 or 31 montha, or other
tma [imit), Office by Offios, refer to the PCT Qazetta("Section V™ part published ona waekly besls), to the PCT Newalstter
{on a monthly basis) and to the relsvant National Chaptars in Volume |l of the PCT Applicant’s Guide {the paper version of
which ls updated usually twios a yesr and the Internat version of which is upduted ususily on s weelkdy basls). Finally, s
oumtuistive table of all applicable time limits for entering the national phase Is avallable fram WIPO's Imternet site. vis links
from various pages the sits including thoss of the Gszstie, Newsletter and Quide, at  hittp=//www.wipo.int/potfenindex.htmi,

Information about the requirements for fling s demand for Intermnstional prefiminary sxsmination Is setoutinthe PCT
Applloant's Guide, Volume VA, Chapter DX  Nate that only an applleant who ls & national or resident of & PCT Contracting
State which Is bound by Chapter || has the right to file a demand for internstionst preliminary exsmination (at present, all
PCT Contracting States ars bound by Chapter i), ) )

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS

This notifioation lists only apeciflo designstions made under Rule 4.8(s) In the request. it s important to check that thess

-designations are carrect Errdrsin designevons can be corrected where precautionary designations have been made under
Rule 4.8(b). The applicant Is hersby reminded that any precautionary casighations may be confirmed socordihg to Rule 4.8{(c)
before the expirstion of 16 months from ths priority dats (this time limit may notbe extended). i it s not confirmed, it will
sutomastioslly be regarded as withdrawn by the applicant. There will be no reminder and no invitation. Confirmation of »
designation consists of the filing of & notioe specifying the designated Stats concemaed (with indication of the kind of proteation
or trestmant dealred) and the psyment of the designation and confirmation fess. The Notioe of confirmation and payment
must reach the recsiving Offics within the 16-month time Emiv

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants whq hava not yet compliad with the requiremants regarding priarity dooumants, the following Is recalied,

Where the priarity of en sariier national, regional or international applicstion is elaimed, the appilaant must submit & copy
--ofthe said-surtierspplicstion, certified by the aathority with which it was filad (“the pricrity dooument)4o the recelving Ofios
{which will tranamikt it to the intarnational Bursau) or directly to the Intamnational Bursau, before the expirstion of 18 months from
the priarity dats, pravided that any such priarity dosument may still be submitted to the internationat Bureau bafore that date of
Intarnations! publication of the Internationa! spplicstion, In which case that dooument will be conaldered to have bsan recsived
by the Iintemational Bureau an the last day of the 16-month time limit {Ruls 17.7(a)).

Where the priority dosument is Issusd by the recelving Offics, the applicant may, instaad of submitting the priority
document, raquest the recalving Office to prepare and trunsmit the priority dooument ta the international Bursau. Such request
;n'un'.bo ‘;‘n:o bmm eupiration of the 16-month time limit and may be subjected by the recelving Office to the paymant

afen 17.

i the priarity dooumant conosrned is not submittad to the International Bureau or H the request to the recslving Office
t0 prepare and tranamit tha priority dooument has not been made (and the corresponding fee, if any, paid) within the spplicable
time link indlosted under the preceding paragraphas, any designated State may disregard the priority clalm, provided that no
designated Office may disregard the priority claim conpermnaed before giving the applicant an oppertunity, upon sntry Into the
nstional phase, to fumish the priority dooument within tha time Emit whioh is reasgnable under the diroumstances.

Whars sevaral priorities are dlsimed, the priarity dats to be considered for the purposss of computing the 16-month time
limk s the filing date of tha earllast applicstion whose priority Is claimed. "




PATENT COOPERATION TREATY

From the INTERNATIONAL BEARCHING AUTHORITY PCT

To:
BOEHRINGER INGELHEIM (CANADA) LTD.
Attn. Bernier, Louise G.

2100 Cunard Streat
Laval Quebec H7S 265 OOMMUNICATION IN CABES FOR WHIOH
CANADA NO OTHER FORM )8 APPLICABLE
Date of malling
Applioard’s or agant’s s rederence REPLY DUE
| 137106 pct-2 . See paragragh 1 below
intsmational spplioation No, intemationsl prory
PCT/CA 03/ 00090 mmn 24/01/2003

Apploant
BOEHRINGER INGELHEIM INTERNATIONAL GMBH

[ T remvoeems  seeecreo oeemadrme |

1. [ ] REPLYDUEwin 2GBB/eys from the sbove dats of maling

[X] NeoRrepLYOUE

2 OOMMUNICATION:

The in Informed that estabilshment of the Intamational ssarch for be dus io
T spplioant | report (J8F) for non firet-lings may be delayed

hmmmhmn-m belore designated officss under Articls ) PCT and sisciad offioss
undher m)'FGTh-.UHMMI 2002 (ase PCT Gaxeiis 442001 Section V) been wsl at 30 monihs from the
date the EPO the ime imit s 31 monihs from the priarly daly - see Fuls 107 EPC as amended with sfisct from
January 2002 - OJ EPO 8-9/2001, 373) nat all PCT contrating siztes have yet tande the necsssery ahungse to their
nellonal lsws and will for the time being continus o require aniry o the national phase at 20/21 monihs from the priorily
date N a demand hae not been fled before the end of 10 menths fram the priorily dale - ses PCT Gazcite/PCT Newsletier
avalishis on the WIPQ nismst sle st hitp-Fwww wipo Int/pot/enAndex_ himi for an up 10 dake st of the appiicabls time Emits.

in theae the EPO as IPEA W without any late fee under Pule S84is PCT, the handling fes
e preliminiry exsiminalion lob this 1 reapect O e anarad rig 1 i prosert + oven H they ore not paid.
within the time prescribed in Fusies 57.3 and 58.1(b) POT, providad thet they are within ons month the dale
of bunsmithal of the IBR; Le., the EPO wil I“mhﬂ“:\:l‘.lbﬂb“1 PCT slter supiry ol this one-rnonth
povicd. In all casss whase the EPO has sent an o pay and the has not In full the amount due, the demand
shall be considered as U & had not been submitied (Rule S8kis 1(b)-{d) Alcss of may well be the sorsacuence
in deaignaind sigive whare the fime limk for eniry Into the national phase under Artiale 22 POT has siready expired

(ses sivo Article 37(4) PCT).

Naobe that ¥ the compeient IPEA chosen by the appiisant is nol the EPO ard I the fess mentionad above are
time imit prescribed in Fules 57.3 and 58.1{() PCT, the compalant IPEA |s eniltied to epply Fuls 584k 1(s) immedistely

 your appiiostion is afiecied, we spologise for any inconvenianos caused.

y reminded that as of 3 2002 a raionalised PCT 1| , s OJ EPO 112001, 530
v ot 1in EPO s 16 Wl It ey oud Inarmatn seqsc On 8 SEpAOSton hic elales o i ot mothod of daing
business, ses OQJ EPO 1072001, 482. Applicanis shouki aleo bear in mind the reatristion of the EPO's sompelence as 1BA and
leAh:HihdlidHhh“d“WM.-ﬂlEPOiME-ﬂmm

Name and maliing addreas of the intemalional Ssarching Autherlly | Authorized officer
— Palerd Office, P.B. 5618 Pabeniiamn 2
mmm ISA/EP

Tol. (+31-70) 3402040, Tx. 31 651 epo nd,
Fu:‘cmm)ums we




The demand nwn be filed directly with the competent International Preliminary Examining Awthority or, if two or more Authorities are competend, E
with the one chasen by the applicant. The fill nome or two-letter cods of that Authority may be indicated by the applicant on the lne below:

IPEA/

PCT CHAPTER II

DEMAND

under Article 31 of the Patent Cooperation Treaty:
The undersigned requests that the internations! application specified below be the subject of
international preliminary examination accanding to the Patent Cooperation Treaty and
hereby elects all eligible States (except where otherwise indicated).

For International PrelimilulI Examining Authority use only

Identification of IPEA Datc of receipt of DEMAND

BoxNo.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION fl"g}';'a“s';;s“ s file refercnce

International application No. Internstional filing date (dawmonth/year) (Barliest) Priority date (dawmonth/vear)
PCT/CA03/00090 24/01/2003 01/02/2002

Title of invention
HEPATITIC C INHIBITOR TRI-PEPTIDES

Box No. It APPLICANT(S)

Nume and address: one : fora Telephone No.
me el o o e et iy el desetien. | 2 40 6132 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, couniry) of residence:
DE DE

Neme and address: Fanily name followed by given nams; for a legal entity, fill officinl designation. The arkdrexs st includs posal cods and s of country)
LLINAS-BRUNET, Montse

2100 Cunard Street

Laval, Québec H7S 2G5

CANADA

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

Name end address: (Fawily name flfowsd by givwn nome; for o legal entify, full qficial designation. The address st inclede postal code and nama of country)

GORYS, Vida, J.

2100 Cunard Street
Laval, Québec H7S 2G5
CANADA

State (that Iy, couniry) of nationality: State (that is, couniry) of residence:
CA CA

D Further applicants are indicated on a continustion shect.

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



International application No.

Sheet No. . & PCT/CA03/00090

Box No. [l AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is E] agent D common representative
and has been appointed earlier and represents the applicant(s) also for international preliminary examination.
D in hereby appointed and any earlicr appointment of (gn) agent{s)ycomman representative is hereby revoked.

D is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to
the lgenﬂlmzmnm representative appointed earlier.

Name and address: {Family name followed by given name; for a legol emtity, fidl 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 |

D Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the
space above is used instead to indicate » special address to which correspondence should be sent.

Box No. 1V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*
1. The applicant wishes the international preliminary examination to start an the basls of:
[] the internstional application es ariginally filed
the description as originally filed
[] es emended under Article 34

the claims 3¢ s originally filed
D a6 amended under Article 19 (together with any sccompanying statement)
[[] s umended under Articie 34

thedwings  [X] as originally filed
I:I as amended under Article 34

2. D The applicant wishes any amendment to the claims under Article 19 to be considered as reversed.

3. 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 International 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)). (Thix check-
box may be marked only where the time limit undar Article 19 has not yet expired.)

* Where no check-box is marked, international preliminary examination will start on the basis of the international application
as originally filed or, where o copy of amendments to the claims under Article 19 and/or amendments of the international application
under Article 34 arc received by the International Preliminary Examining Autharity before it has begun to draw up a written opinion
or the international preliminary examination report, as 5o amended.

Language for the purposes of International preliminary examination: English
E which is the language in which the internntional application was filed.

[[] which is the language of a translation furnished for the purposes of international search.
[[] which is the language of publication of the interational applicatian.
D which is the language of the translation (1o be) furnished for the purposes of international preliminary examination.

Box No.V ELECTION OF STATES

The applicant hereby elects all eligible States (that is, all States which have besn 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. .3, International application No.
. .
PCT/CAG3/00090
Box No. VI CHECK LIST
The demand is accompanied by the following elements, in the language referred to in For Internationa] Preliminery
Box No. IV, for the purposes of international preliminary examination: Examining Authority use only
received not received
[. translation of international application sheets D D
2. emendments under Article 34 sheets D D
3. copy {(or, where required, translation) of
amendments under Article 19 sheets O O
4. copy (or, where required, translation) of
statement under Article 19 sheets D D
5. letter sheets ] O
6. other (speclfy) sheets D D
The demand is also accompanied by the item(g) marked below:
1. fee calculation sheet 5.[C] statement explaining lack of signature
2.[] original scparate power of attorncy 6. ] sequence listings in computer readable form
3.[] original general power of attomey 7.[] tmbles in computer readable form related to
4.[] copy of generul power of attomey; sequence listings
reference number, if amy: 8. other (specifiy:

Box No. YII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next o each signaiure, indicate the name ¢f the person signing and the capacily in which the person signs (If such capacily is nol obvious from reading the demand).

Louise G. BERNIER
Agent for Applicant

For International Preliminary Examining Authority use only
1. Date of actual receipt of DEMAND:

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 D The applicant has been
) from the priority date and item 4 or 5, below, docs not apply. informed accordingly.

4 D 'llthll:dsldl?ofmelptonhedemmdlswm{mmemodofwmomhsfmmthepnnntydﬂeumendedbywnueof
ule

5. D Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival
is EXCUSED pursuant to Rule 82.

For International Bureau use only

Demand received from IPEA on:

Form PCT/IPEA/401 (last sheet) (January 2003; reprint July 2003) See Notes to the demand form



PCT

CHAPTER 11

FEE CALCULATION SHEET

Annex to the Demand

International

application No. PCT/CA03/00090

Applicant's or agent's

file reference 13/1086 pct-2

For International Preliminary Examining Aothority usc only e

Date stamp of the IPEA

Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

CALCULATION OF PRESCRIBED FEES

1. Preliminary examination fee

1530.00 EURO| P

2. Handling fee (Applicantx from certain States are
entitled to a fon of 75% of the handling fee.
Where the applicant Is (or all appllcanis are) so
entitled, the amount to be entered at H Is 23% of the
handling fee.)

3. Total of preacribed fecs
Add the amounts cntered at P and H
and enter total in the TOTAL boX ... cccnsssnsuirmnrarsen

159.00 EURO | H

1689.00 EURO

TOTAL

MODE OF PAYMENT

N ,,
puterimtion o g ooty [ e

postal money order
bank draft

] OO O

cheque revenue stamps

ooo
¥
d

(This mode of paymeni may not be availale ot all IPEAs)

[] Autharization to charge the total fees indicated above.

[0 (Thischeck-box may be marked only {f the conditions for
deposit accounts of the IPEA so permit) Authorization
to charge any deficiency or credit any overpayment in
the total fees indicated above.

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

IPEA/

Deposit Account No.:

Date:

Name:

Signature:

Form PCT/IPEA/401 {Annex) (March 2001; reprint July 2003)

See Notes to the fee calculation sheet
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PATENT COOPERATION TREATY PATENT DEPARTMENT
AUG 28 2003
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY P@L
To:
BERNIER, Louise, G. S
Boehringer Ingelheim (Canada) Ltd. OF DEMAND BY COMPETENT INTERNATIONAL
2100 Cunard Street PRELIMINARY EXAMINING AUTHORITY
Laval, éabgc H78 2G5
8
fi‘ﬂ; PATENTOEPARTMENT =~ (RCT Rul 5.3(c) i 6110), e setemor
/esntto BIPI (Withendl) 415 2 8 2003
due: Dae of mlling
R (dapimanihlyss) — 22-08-2003
Applicsnt’s or agent’s file reference IMPORTANT NOTIFICATION
13/106 pct-2 .
International application No. International filing date (day'month,yzar) Priority date { day/month/year)
PCT/ CA 03/ 00090 24/01/2003 01/02/2002
Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al.

1. The applicant is herebry notified that this Internuional Preliminwry Fxamining Authority considers the following date as the
date of receipt of the demand for international preliminary examinstion of the international application:

13/08/2003

2 This date of receipt ix

XI the actual date of receipt of the demand by this Authority (Rule 61.1{b)).
[] the acwual date of receipt of the demand en behalf of this Authority (Ruie 59.3(e))

the date on which this Authority hes, in response to the invilation to correct defects in the damand
(Formn PCT,1PEA,404), received the required corrections.

3. [[] ATTENTION: That date of receipt s APYER the expirution of 19 months from the pricrity date. Consvquenty, the
election(s) made in the demand does (do) not have the effect of postponing the entry into the national phase uniil 30
months from the priority date (or later in rorme Offices) (Article 39{1)). T 'ore, the acts for entry into the natlonal
phase must be performed within 20 months from the priority date (or later in some OfTices) (Articke 22). For detalls, see
the PCT Applicanr's Guids,Volume I1.

D ( If appiicable) This notificarion confirms the information given by telephone, faczimile ransmission or in person
on:

4.  Only where paragraph 3 applies, & copy of this notification has been sent (o the International Bureau.

Name and muiling sddress of the IPEA/ Authorized officer
D_zg:ln Patent Office YORENG R A
.Il;:lx‘:‘ (-I_-|_ m: 523558 epmu d
Tel. ext: 2658




PATENTDEPARTMENT  PATENT COOPERATION TREATY

SEP 8 2003
Agonk: PCT

From the INTERNATIONAL BUREAU

PCTICACIU00S0
o

¢

Yo:

INFORMATION CONCERNING ELECTED
BERNIER, Loulse, G.
OFFICES NOTIFED OF THEIR ELECTION Boehringer ingethelm {Canada) Lid.

(PCT Rute 61.3)

2100 Cunard Strest

Oste of maling {day/monthiyear)
08 Septamber 2003 (08.09.03)

Lava), Québac H7S 2G5
Canada ?

Applicant’s or agant’s file reference
137308 pet-2

IMPORTANT INFORMATION

internations) spplication No. intecnations! fillng date (dey/monthWyesr)
PCT/CAD3/00080 . 24 January 2003 (24.01.03) 01 February 2002

Priority date (duy/imonthiyest)

(01.02.02)

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al

SK.TR

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

YU,ZAZM.ZW

transhtion of the imemationsl » tlon

the PCT Applicant’'s Gulde.

tha purposes.of oltaining & Europesan patant,

3. The applicant Is reminded that he must enter the “natjonal phase” before the
mumummlw.mbmh s by paying the

1. The umnt"l:my informad thet the Imstratianal Bureau hag, ancording 1o Artiele 31(7). notifled sach of the foliowing
EP :AT,BE,BG,CH,CY,CZ,DE,DK EE,ES,FI,FR,GB,GR,HU,IEIT,LL),MC,NL,PT,SE,SI,
Nationsl :BG,CA,CN,DE,GB,IL,JP,KP,KR,MN,NO,PL,RO,RU,SK,US

2. The following Ofoes have walved the Irement for the notiffcation of their election; the natificstion wii be 1ant w0 them

by the international Bureau only upon thakr request:
AP :GH,.GM,KE LS, MW,M2,SD,SL,SZ. TZUG.ZM,2W
OA :BF,BJ,CF.CG,CI,CM,GA,GN,GO,GW,MLMR,NE, SN, TD,TG
Noational :AE,AG,ALAM,AT,AU,AZ,BA BB.BR,BY,BZ.CH,CO,CR,CU,CZ,DK,DM,DZ,EC,

EE,ES,FI,GD,GE.GH,GM,HR,HU,ID,IN,IS,KE,KG,KZ,LC.LK LR,LS,LT,LU,LV,MAMD,
MG,MK,MW,MX,MZNZ,OM,PH,PT,SD,EE,SG,SL,TJ,TM, TN, TR, TT,TZ,UA,UG,UZ,VC, VN,

The sntzy intd the Eu n reglonal phass Is postponed untll 37 months from the priosity deta for all States designated for

Scanned / sent to GmbH ﬁ

of 30 months from the priority date
fesis) and furnishing , if prascribad, s
38{1)(a}). as Well a3, whare applicable, by furnishing » transiation of any
annenes of the imtemationsl inary sxeminstion report (Article 383){b) and Ruls 74.1).

Somae pffices have fixed tUme limhts expiring later than the shove-mentionad time fimkt. Far deisiled information sbaut the

:rpllubh time Amis and the acts to be performed upan entry kto the nationsl phase befose & particulsr Offics, sse Volume )l

Tha Intsrnatisnal Burssu of WI'Q
94, chemin dus Colombettes
1211 Genave 20, Switmerisnd

Faosimile No. (41-22) 334.80.95

Authariaed offioen

Telephone No. (41-22) 338 5858

Catherine TOLU (Fax 338-8995)
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) SR Petontamt PumiOMcs  desbrevets
= 3 0
Q AX 3403016
Gengrakdirektion 1 Dirsclorate General 1 Directon gdndrais 1
SEAER, Loviae . R
e T
Laval, Québec H76 265 | ATENT DEPARTMENT opoiine® Oustomer Sarioss
§ ~=d / serf to GmbH JUN |5 2004 Tel.:+31 (0)70 340 4300
ENP dmw o

14.06.04

Applcation No./Patem No.
03700744.0 - 2404 PCT/CA0300080

13{106

Appleant/Proprisior
Boehringer Ingetheim Intemational GmbH

Entry Into the European phase before the European Patsnt Office

These notes describe the procedural steps required for entry into the European phase
before the European Patent Office (EPQ). You are advised to read them carefully:
faliure to take the necessary action in fime can lsad to your application being deemed

withdrawn.

1. The above-mentionad intemational patent application has been given European

application No. 03700744.0.

2. Applicants without a residence or their principal place
prooessing of thelr Intemational applications, provided they
expiry of the 31st month from the priority date (see aleo point 6 below).

belore the EPO as designated or elected Office, however, such

themselves initiate European

During the European phase

of business in an EPC nonu'acﬂlgm may

80 befors

. Applicants and

lElls,lg’lelntl must be repressnied by a profeasional representative (Arts. 133(2) and 134(1), (7.

Procedural acts performed after expiry of the 31st month by a profesaional representative who actec
during the international phase but is not authorised to act before the EPO heave no legal effect anc
therefore lsad to loss of rights.

Plsase note that a profeasional re niative authorised to act before the EPO and who acted
for the eapplicant during the International phase does not automatically become the
representative for the European phase. Applicants are therefore strongly advised to appolnt Ir
good time any representative they wish to Initiate the European phase for them; otherwlise, the
EPO has to send all communications direct io the applicant.

. Apploants with a residence or their principal place of business In an EPC coniracting state are no

obiiged % appoint, for the European phase before the EPO as designated or elected Offics, ¢
professional representative authorised to aot before the EPO,
However, in view of the complexity of the procedure it ls recommended that they do so.

profassional repreaentatives are also strongly advisaed to inltiate the European phase
using EPO Form 1200 (available free of charge from the EPQ). This however is not compulsory.
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5. To enier the European phase before the EPO, the following aots must be performed.
(N.B.: Fallure validly to do so will entall loss of rights or other adverse legal consequences.)

5.1

if the EPO is acting as designated or electad Office (Arte. 22(1){3) and 38(1) POT mlpaoﬁve:;)y.
:mi.eanh must, within 31 months from the date of filing or (where applicabls) the earilest prio

8) Supply a translation of the intemational application into an EPO officlal e, if the

Iangu

!Imerno ( ;l(t!‘c;nsa;gumau did not publish the application in such a language (Art. 22(1) qgand Rule
7(1 .

i the trannll%cln Is not filed In time, the International application is deemed withdrawn

before the EPO (Rule 108{1) EPC).

This loss of rights is deemed not to have ooourred i the transliation le then filed within a

two-month grace period as from notification of an EPO communication, provided a surcharge Is

paid at the same time (Rule 108(3) EPC).

b) Pay the national basio fee (EUR  125,00) and, where a supplementary European search report

has to be drawn up, the search fee (EUR 680,00 ; Rule 107{1)(c) and (s) EPC).

) Ifthe time imit under Article 79(2) EPC expires before the 31-month time Imk, pay the

designation fee (EUR 75,00} for each contracting state designated (Rule 107{1){d} EPC).

d) It the time limit under Article 94(2) EPC expires before the 31-month time Imit, file the written

recjuest for examination and pay the examination fes (EUR 1430,00 ; Rule 107(1){f) EPC).

6) Paythe third-year renewal foe (EUR  380,00) i it falls due before expiry of the 31-month ime

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

if the fees under (b) to (d) above are not paid in ime, or the wiiten request for examination Is not
fiied in time, the intemational application is deemed withdrawn before the EP , or the
contracting-state designation(s) in question is (are) deemed withdrawn (Rule 108(1) and (2) EPC).
However, the fees may still be vally paid within a two-month grace period as from notification of
an EPQ communication, provided the necessary suroharges 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 documents on whioh the Europsan grant procedure is to ba based comprise more
then ten claims, a claims fee is payable within the 31-month ime Emit under Rule 107(1) EPC for
the eleventh and sach subsequent olaim (Rule 110(1) EPC). The fes can however still be pald
within a one-month grace Egod as from notifioation of an EPO communication painting out the
faliure to pay (Rule 110{2) EPC).

8. if the applicant had a represaentative during the application’s Intemational phase, the present notes will
be sent to the representative, asking him to inform the applcant accordingly.

All subsaquent communications will be sent to the applicant, or - H the EPO s Informed of his
appointment In time - to the applicant's European representative.
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Apploatien No.  03700744.0

7. For more details about time imits and procedural acts before the EPO as designated and elected Office,
see the EPO brochure

How to get a European patent
Guide for applioanta - Part 2
PCT procedure before the EPO - "Euro-PCT"

This brochure, the st of professional representatives before the EPO, Form 1200 and details of the
latest fees are now all available on the Internet under

http//www.europsan-patant-office.org
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PATENT COOPERATION TREATY

PCT

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

Applcants or agents e reterance FOR FURTHER gmwm“w;wmm
13/106 pct-2 ACTION

intemational appication No. Intamational fling date (daynontvyear) (Eariost) Priority Date (dayinonthimar)
PCT/CA 03/ 00090 24/01/2003 01/02/2002
Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

Tmurrmmmmnmmnmmwmnmummmmwmhmmmbu appticant
according 1o Articie 18. A copy Is baing transmitted ® the intemational Bureau

This International Search Reportconalstsofatoiiof 6  cheet
It ls alno accompanied by a copy of sach prior art document clted in this report.

- 1. Basis of the report
a. Wit regard to the language, the intemational ssarch was casried out on the baais of the intemational spplication in the
language In which it was flled, uniess otherwise Incicaied uncier thie ttem.
D the intsmational search was caried out on the basis of a transiation of the inlemational applcation furnished 1 this
Authorily (Rule 23.1(b)).

b. With ragard to any nucisofide and/or amino asid ssquence disciosad in the Inlemaiional appiication, the intamational search
was camed out on the basis of the sequance leting :

contained In the intsmational appilcation In written form.
fod together with the intemational applicaion in COMpuIEr readable form.
fumishad subsequenty to this Authortty in written form.

furmnished subsequently to this Authority in computer readbie farm.

the siatement that the subsecquently fumishad wiitien sequencs listing dose not go beyond the disciosure in the
imamational appication as fied has been fumnished.

mmmmlnmmhmmmumhwmmmmmmm

Cartain olaims were found unsearchable (See Box I).
Uinity of Invention 1s Incking (sse Box Ii).

O O COOEEH

4. With regard 1o the title,
[0 thetaxtis approved as submitied by the applicant
[X] the text has been established by this Authority 'o read as fokiows:

TRIPEPTIDRES HAVING A HYDROXYPROLINE ETHER OF A BUBSTITUTED QUINOLINE FOR THE
INHIBITION OF NS3 (HEPATITIS C)

5. With regard 10 the abstract,
[] the taxtis approved as submitied by the applicant

tha taxt has been establshad, according to Rule 38.2(b 1|'|hAI.I|I'|o|‘I‘I.y lp?'url Box (i, applcant
m mhmomm;omhdmmnﬂmﬂﬂhﬁnlli:!ﬂ o o h&;.hnmmm

8. The figure of the drawings 1 be pubiishad with the abstract is Figure No. -
[[] sssugesisd by the appiicant [X]  Nonsotthe figures.

[] becauss the applicant fafled in sugoast « figure.
] becsuse tis agure betier chacactertzes the invention.

Form PCT/ISA210 (firet shest) (July 1698)



Gz . - (s . PCTICAPETCA D3 0N0g
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PRI T,

- ABSTRACT

. Disclosed herein are compounds of formula (1):

" "~ wherein R" is hydroxy or NHSO,R™ wherein R' le (C;.e)aliy, (Cs)cycioalkyl or
{{Cra)alky{Cas)cycloalkyl}, which are all optionally substituted from 1 to 3 times’
with halo, cyano, nitro, O-(Cy.e)alkyl, amido, amino or phenyl, or R™ is Cg or Cyo aryl

10 which Is optionally substituted from 1 to 3 times with halo, cyano, hitro, (Gr)alkyl,
O-(C10) alkyl, amido, amino or phenyl; R Is (C.o)cycioalkyl; R? I8 t-biuyl of (Cea)
cycloalkyl and R* Is (Ces)cycloaliyl; or a pharmaceutically scceptable salt thersot,
The compounds are useful as Inhibltors of HCV NS3 proteasey for Hhe

Y e 4 frcal’mewreff He‘:yf'ih: C.
5
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INTERNATIONAL SEARCH REPORT

Intamational Appiostion No
PCT/CA 03/00090

oF
T e toTKT0e AGIK38/06

A61P31/14

According ¥ Intevnational Paleni Classification (IPC) or fo both national ciassitication and IPC

Minkmum cocusmantadion
IPC 7 COXK

ssarched (classificalion sysiem followed by cassificsiion symbais)

Documentation ssarched other than minknum documentation (o the exient that such documents am incxded In the fekis searched

Elactronic data bass consultsd during the inlomnetional search (name of daia base and, whare practicel, ssarch lenms usad)
EPO-Internal, WPI Data, PAJ, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Cabagory * | Chtation of documant, with incication, whars sppropriaia, of the migvani passages

Paiovant to cheim No.

cited in the application

claims 1,11,17,18,29,33,35,60; table 7

A WO 00 09543 A (BOEHRINGER INGELHEIM CA LTD 1-32
; GOUDREAU NATHALIE (CA); GHIRO ELISE ()
24 February 2000 (2000-02-24)

D Fiathar documants are (isied in the continustion of box G.

E Palent tamily membars are Sisted ¥ snnex:

* Spacial categories of cltad documents :

*A" docu the ol the at which
nnmc.:?a! gerand siste at s nal

“E" sarier docisnont but publishasd on or afier the intemetional
{Ring dale

e e P T
citudian or othar spscial reason (s spaciiad)

“0" documsni refesting to an orl disciosure, use, axhibition or
other moans

menia, such combination being obvious to a person skiled
et

"&° documant member of the sams peent family

Data of tha achual compistion af ihs inlsmational saarch

Daie of maling of the inlemational search repart

15 April 2003 02/05/2003
Name and pding addreas of the [8A Aulhorizad oflosr
Paart Offica, P.B. 5818 Pxentisan 2
NL - 2280 HV
o Tt g T 31 €51 apanL, Fausti, S

o
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intemational Appticaion No. PCTLA 03 00090

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box 1.1

Although claims 24-29 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

Continuation of Box I.1

Claims Nos.: 24-29

Rule 39.1(1v) PCT - Method for treatment of the human or animal body by
therapy




temational application No.
INTERNATIONAL SEARCH REPORT PCT/CA 03/00090

Box|] Observations where cestain claims were found unsearchabls (Continustion of hem 1 of first shest)

This Intemational Search Raport has not baan established In respect of cartain claims under Article 17(2)(a) for the foliowing reasons:

1. m cm-m 4-29
because they relates to matier not required 1o ba searched by this Authodity, namaly:

see FURTHER INFORMATION sheet PCT/ISA/210

2. D Clakne Noe.:
bouuolhsynmmmdmmwmmmmmmhmmermmhm
an axient that no meaningtul Intemational Search can ba carrisd out, apacifically:

3. D Clalms Nos.:
because they are dapendent ciaima and are not drafied in accordance with the sscond and third sentencae of Rule 6.4{a).

Box I Observations whore unity of invention ls lacking (Continuation of itam 2 of first ahast)

This Intemational Saarching Authority found multiple Inventions i this intemational application, as follows:

1. As afl retpired additional search feas ware timely paid by the applicant, this Inlamational Search Report covers all
searchable claime.

2. D :ﬂmdﬂmmﬁdum&ﬂhmeﬂnﬂlmmlmmlﬂmh , this Authority did not invite payment
any additional fse

3 A aof tha uired addifional sanrch fees tha this iIntsmational Seench
[] 2An ont acme of the rqured aciionst ssarch fses wars imely pad by th appdcen, Rapen

4, Ih addtional saarch fess 1 he icant. this Imlamational h s
[ torecuurec sttt eser teas war smalypak by e sopicent, sy, Searh Faor

Remark on Protest Dmommmmmmwwuwm

D No profest accompanied the payment of additional search faes.




INTERNATIONAL SEARCH REP RT

Informatian [{ mambere An Ne
o0 patamt fumly PCT/CA 03/00090
Patent document Publication Patont family Publication
dliad In search report daie member{s) date
WO 0009543 A 24-02-2000 AU 5273199 A 06-03-2000
BE 105232 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
sK 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




PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMININO AUTHORITY

To:

BERNIER, Louise, G.
Boehringer Ingelheim (Canada) Ltd.
2100 Cunard Street
Laval, ‘Québ “t.

CANADA gorics genfto GmbH

TMENT

PCT ———

PATENT DEPAR

NOTIFICATION OF TRANSMITTAL OF
INTERNATIONAL PRELIMINARY
EXAMINATION REPORT

(PCT Rule 71.1)
» Date of mdh
ENP dus (daymonthirewr)  01/09/2003
Appliosnt's or agat’s (e reference IMPORTANT NOTIFICATION
£3/106 pct-2
Intemutions] spplication No. Internstional filing date {day/monih/yesr) Priority date {day/month/yesr)
PCT/CA 03/ 00090 24/01/2003 01/02/2002

Applicant

BOEHRINGER INGELHEIM INTERNATICNAL et al.

1.  The spplicant i1 hereby notified that this Intemational
prefiminary

of the
Officas.

li

Where Ired of the
nud':;lmlz).:dwnlu

xying national fees) within 30 months from the
-nthyﬁul Buresu with Farm

Where & transstion of the internations!
umll.lllw of axy snomies to the Inlem

AB0I).

examination repart and its snnexes, if lny.mn

report snd its annexes, if any, is being transmitted to the International Buresu for commumication to all the

d Offioes, the International Buresu will prepare an English trandation of the report (but
it puch transistion to thom Offices - Fepart {

spplican u-n.uuupn-u ach olected Office orming
11; aad Feay) wit e pia M(cm?-?:f-or-xmn 1))(see also the reminder

on must be furnished to m slected Office, that transstion mux contain &
anal preiiminery sxaminstion report. It bs tre applicant’s responsibllity to prepare

mmummrhm-ﬂmﬂ
the Internstionsl sppliction

certaln mcts tranalativns and

and furnish such transistion directly to each elnoted Office concerned.
aﬂrﬂﬁhﬂmhmmmu-ﬂnqﬁmud‘dnlhularnl.-lVdmlldlhl'crApﬂh:nﬂ

The spplicant’s mtention is drawn to Article 33 whldlprwihlﬂlllﬂndwlld'nuully.hmdwmpudlndlmﬂll
gplﬂﬂﬂl,hm‘bdhk&hnﬂ)w@ serve the purposes of internali examination and that “sny
ontracting State may wpply onal or ariterie for the ot of whether, in that State, the claimed
hmﬂmnplh:h&wnﬂ'(mﬂuﬂﬂ(’)).lﬂﬂu critexia m u.l‘wnlmph l.oiunpum&un
patentability, re , clerity mfcﬂ:dm
Name snd mailing sddress of Uw IPEA/ Authorised officer
DﬁmM&Oﬂlﬂ
Tel. (+49-89) 2399-0, Tx: 523636 epru d RA
__F-.(+mJ)nm Tel. {+45-89) 2399 2528

he——————
Coeen DYPHDRA ML 14 v TN mﬂ




q

PATENT COOPERATION TREATY
PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

{PCT Article 36 and Rule 70)
(Rationalieed Report acconfing to the Notice of the President of the EPO published in the OJ11/2001)
Applicant’s or agent’s file reference See Notification of Tranzmittal of international

FOR FURTHER ACTION i
13/106 pct-2 Preliminary Exsmination Report (Farm PCT/IPEA16)

Internstonal spplication No. Tnternatdonal filing date (day/monthjyasr) | Priovity dste (Gay/monthjyear)
PCT/CA 03/ 00090 24/ 022_003 i 01/02/2002
Tnternational Patent Classifcation (IFC) or national diasificatjon and IPC
CO7K5/08
Applicant

BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al.

1. This imernational preliminary examination mhshnptpn'dbyﬂihlnmﬂmnlhthmn Bxmmining
Amhmtyndhum-ﬁlﬂwu-m't‘pw“to =

2. This REPORT condsts of a total of 2 shewts, including this cover sheet.

This repart is also mlnldbyANNEXE Le., I-ud'ththu-lpdu.dmlndlw 9 which have
D boen anended snd are the buals for thiy report [u rectifications mads befare Authority
(vee Rule 70.16 and Section 607 of the Administrative Instructions the PCT).

These snnexcs consists of & total of sheets.

3. ‘This report conains indications relsting to the following itemx
1[X] Besis of the repoart
1n[] Priority
11 [X] Noo-establishment of opinion with regard to novelty, inventive step and industrial spplicability

Iv [ ] Lack of unity of nvention
V [X] Reasoned under Article 35(2) with tnventive d
X :‘mmﬁmm (1) regand to noweity, step or industrial spplicabiity;
vI[] Certsin documents cited
VII [ ] Cortain defects in the international spplicstion
Viti [ ] Certain cbmervations on the internationsl spplication

Datz of submission of tho dernand "Dtz of compietion of this report
13/08/2003 27/08/2003
Nume and malling address of the IPEA/ Authorised officer
D_gm Putant Office WEAVER M R
Fi‘?lm%"”‘ T‘; 32656 cprm 4 Tel. (+49-80) 2390 2828

Ernrm DIYTIIDRA AN Innar dhasty m’lﬁ 1Ot rder MANN
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INTERNATIONAL PRELIMINARY intemational application NoPCT/ CA 03/ 00090
EXAMINATION REPORT

l.  Baals of the report
The basis of this international preliminary examination Is the application as originally filed.

. Non-establishment of opinion with regard to novelty, inventive step and Industrial
applicabllity

The question of whether the claimed invention appears to be novel, to involve an

inventive step, or to be industrially applicable has not been the subject of the

intemational preliminary examination in respect of the claims which have not been

searched (Article 17(2)(a) or (3) and Rule 66.1(e) PCT); see also intemnational search report).

V. Reasoned statement under Rule 66.2(a){ll) with regard to novelty, inventive step or
industrial applicability

To the extent that the intemational preliminary examination has bsen carried out (see item
Ili above), the following is pointed out:

In light of the documents cited In the intemational search repont, It Is considered

that the invention as defined in the independent claims, which have besn the subject of an
intemnational search report, meets the criteria mentioned in Article 33(1) PCT,

i.e. appears to be novel, to involve an inventive stap and o be industrially applicable.

Earm OFTANDE?D /EOMANMA2 20V DINTAY
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\Q“ TRATADO DE COOPERACION DE PATENTES
PCT

'\@ INFORME DE EXAMEN PRELIMINAR INTERNACIONAL

(Articulo 38 y Regla 70 del PCT)

m*‘m“ agante o PARA ACTUACIONES Ver notificacién de Transmisidn del Reporte de Examen
131108 PCT2 ADICIONALES Prelminas (Fomnato PCTPEA16)
Solichud Intemacional No. Fecha de presentacion itemadonal (daimea@o) Feche de priondad (dla/mea/uiic)
PCT/CAG3/00080 240172003 01022002

[Clasificacién intemacional de Patsntes (IPC) o clasificecion nacional @ IPC

CO7K 5/08

[ Solicitante
BOEHRINGER INGELHEIM INTERNATIONAL GMBH et al.

1. Este informe de axamen preliminar internacional ha sido preparado por esta Administracion encargada del
Examen Preliminar Intemacional y 8 envia al solicitante en concordancia con el articulo 36.

2. Esta INFORME consta de una fotal de 2 hojas, incluyendo la portada
(| Este informe también se acompafia de ANEXOS, esto 85 documentos de la descripcidn, reivindicaciones
. y/o dibujos que han sido commegidos y que son la base de este informe y/o documentos que contienen
rectificaciones realizadas ante esta Adminigtracion (Ver Regla 70.18 y Seccidn 607 de las Instrucciones
Administrativas segan el PCT)

Estos anexos constan de un total de hojas.

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

| ¥le Fundamentos del Informe

! O Prioridad
[[] Bd No se establece conceplo relativo a la novedad, nivel inventivo y aplicacién industrial
v [0 Carencia de unidad de ia invencion
Vv B Declaracién razonada segdn el articulo 35(2), en relacidn con la novedad, nivel inventivo o
aplicacidn industrial; citaclones y explicaciones que soportan dicha declaracién
vi O Ciertos documentos citados
Vil (O Clertos defectos de la solicitud intemacional
Vil O Ciertas observaciones respecto a la solicitud intemacional
Facha de presantecién de la damanda Fecha de terminacién de eata reporte
13/08/2003 27/08/2003
Nombre y dreccion G de la autorided
-nrnl::- i S aner Funclonasio Autorizado
Oficine Europes de Patentes
g) D-80208 Munich WEAVERMR
Tel, +49 89 2309 - 0 Txc 523858 epmu d
Fax: +49 89 2398 - 4485 Teléfono No. (+49-89) 2399 2828

Formato PCT/IPEA/M08 (portada) Quilo 1988)



INFORME DE EXAMEN .
. PRELMINAR INTERNACIONAL Solicitud Intemacional No, PCT/CA03/00080

Base del Informe

La base del presente examen preliminar internacional es la solicitud como originalmente fue
presentada,

No-establecimiento de opinién con respecto a la novedad, nivel Inventivo y
aplicabllidad Industrial.

La pregunta de sf la invencién reivindicada parece tener novedad, nivel inventivo, o0 que sea
aplicable industriaimente no ha sido sujeto del examen preliminar intemacional con respecto
a las reivindicaclones que no han sido sujeto de busqueda ( Articulo 17(2)(a) o (3) y Regla
66.1 (e) PCT); ver tamblén el reporte de blisqueda intemacional.

Declaraclién motivada segin el Articulo 35(2) en cuanto a la novedad, el nivel Inventivo
y la aplicaclén Industrial; cltas y explicaclones que apoyan esta declaracién.

En la medida que este examen preliminar internacional se ha realizado (ver punto lll arriba),
lo siguiente puede sefialarse:

A la luz de los documentos citados en el reporte de bisqueda Intemacional, se considera
que la invencién como e encusntra definida en las reivindicaciones independientes, que han
sido sujeto de un reporte de biisqueda Internacional, 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 09255-841-007-0
PRP/WPCLS2551D-247
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TRIPEPTIDOS INHIBIDORES DE LA HEPATITIS C

CAMPO DE LA INVENCION

La presente invencién ee refiere a compuestos, proce-
dimiento para su sintesis, composiciones y métodos para el
tratamiento de una infeccién del virus de la hepatitis C
(HCV) . En particular, la presente invencién proporciona
nuevos andlogos de péptidoa, composiciones farmacéuticas
que contienen tales andlogos y métodos para usar estos anéi-
logos en el tratamiento de una infeccién de HCV.

ANTECEDENTES DE LA INVENCION

El virus de la hepatitis C (HCV) es el agente etiolés-
gico principal de hepatitis no A y no B posteriox a trans-
fusiones y adquirido en comunidades a nivel mundial. Se es-
tima que por encima de 200 millones de personas en el mundo
epgtfin infectadas por el virus. Un elevado porcentaje de
portadores resulta créSnicamente infectado y muchos progre-
man a enfermedades crénicas del higado, la denominada hepa-
titis C crénica. Este grupo a su vez tiene un riesgo eleva-
do de enfermedad grave del higado como cirrosis hepética,
clAncer hepatocelular y enfermedad terminal del higado que
cenduce a la muerte.

El mecanismo mediante el que el HCV establece la per-
piptencia viral y provoca una tasa elevada de enfermedad
hepética crénica no ha sido dilucidade a fondo. Ee conocido
el modo en que el HCV interacciona con el sistema inmune
del hospedante y lo evade. Ademfis, las funcionea de las
respuestas inmunes celularee y tumorales en proteccidn co-
ntra la infeccién por HCV y la enfermedad no han sido toda-
via establecidas. Las inmunoglobulinas han sido descritas
para la profilaxis de la hepatitis viral asociada a trans-
fusiones, ein embargo, la institucién "Center for Disease
Control" no recomienda actualmente el tratamiento con inmu-
noglobulinas para estos fines. La ausencia de una respuesta
inmune protectora eficaz es un obsticulo en el desarrocllo

de una vacuna o medidas adecuadas de profilaxis posteriores

0>



10

15

20

25

30

a la exposicidn, por lo que a corto plazo, las esperanzas
se asientan firmemente en intervenciones antivirales.

Se han realizado diversos estudios clinicos con el ob-
jetivo de identificar agentes farmacéuticos capacea de tra-
tar eficazmente la infeccién por HCV en pacientes afectados
con hepatitis C crénica. Estos estudios han incluide el uso
de interferén-alfa, solo © en combinacién con otros agentes
antivirales. Estos estudios han mostrado que un niimero sus-
tancial de los participantes no respondieron a estas tera-
pias, y de los que respondieron favorablemente, una elevada
proporcién se encontrf que recafa tras terminar el trata-
miento.

Hasta recientemente, el interfer6n (IFN) era la finica
terapia disponible de provecho demostrado aprobada en el
campo clinico para pacienteas con hepatitis C crénica. Sin
embargo, la velocidad de respuesta sostenida es baja, y el
tratamiento con interferén induce también efectos secunda-
rios graves (es decir, retinopatia, tiroiditis, pancreati-
tis aguda o depresién) que disminuyen la calidad de vida de
los pacientes tratados. Recientemente, el interferén en
combinacién con ribavirina ha sido aprobado para pacientes
que no responden a IFN solo. 5in embargo, los efectos se-
cundarios provocados por el IFN nc son aliviados con esta
terapia de combinacién. Las formas pegiladas (tratadas con
polietilenglicol) de interferones como PEG-Intron® y Pega-

sys® pueden abordar de forma aparentemente parcial estos
efectoe secundarios perjudiclales, pero los farmacos anti-
virales siguen siendo todavia la via de eleccién para el
tratamiento oral de HCV.

Por lo tanto, existe una necesidad de desarrollo de
agentes antivirales eficaces para el tratamiento de una in-
feccién por HCV que superen las limitaciones de las tera-
plas farmacéuticas existentes.

El HCV es un virus de RNA de cadena positiva envuelta
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en la familia Flaviviridae. El genoma de RNA de HCV de ca-
dena Gnica tiene una longitud de aproximadamente 5.500 nu-
clebStidos y tiene un marco de lectura ablerta Gnico (ORF)
que codifica una fnica poliproteina grande de aproximada-
mente 3.000 aminoficidos. En las células infectadas, esta
poliproteina es escindida en miltiples sitios por proteasas
celulares y virales para producir las proteinas estructura-
lee y no estructurales (NS). En el caso del HCV, la genera-
cién de proteinas no estructurales maduras (NS2, NS3, NS4A,
NS4B, NS5A y NS5B) se efectla por dos proteasas virales. La
primera, comoc todavia est& escasamente caracterizada, se
eacinde en la unién NS2-NS3 (denominada en lo sucesivo pro-
teasa NS2/3); la sequnda es una proteasa-serina combinada
con la regién N-terminal de NS3 (proteasa NS3) y media to-
das las escisiones posteriores aguas abajo de NS3, tanto en
cig, en el sitio de escisidn NS3I-NS4A, como en el trans,
para los restantes sitioa NS4A-NS4B, NS4B-NS5A y NSS5A-NSSB.
La proteina NS4A parece servir para miltiples funciones,
actuando como un co-factor para la proteasa NS3 y ayudando
posiblemente a la localizacién de membranas de NS3 y otros
componentes de replicasas virales. La formaci6n de comple-
jos de proteasa de NS3 con NS4A parece necesaria para los
acontecimientos de los tratamientos, aumentando la eficacia
proteolitica en todos los sitios. La proteina de NS3 exhibe
actividades de nuclebsido-trifosfatasa y RNA-helicasa. La
NSSB es una RNA-polimerasa dependiente de RNA que estd in-
volucrada en la replicacién de HCV.

Una estrategia general para el desarrollo de agentes
antivirales es inactivar viralmente enzimas codificadas que
son esenciales para a replicacién del wvirus.

Lo que sigue es una lista de solicitudes de patentes
publicadas en los dltimos afiose que describen anfilogoa de
péptidos inhibidores de NS83-proteasa de HCV que son estruc-
turalmente diferentes de los compuestos de la presente in-

vencién:



10

15

20

25

30

GB 2,337,262; JP10298151; JP 11126861; JP 112592840; JP
2001-103993; US 6,159,938; US 6,187,505; 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 00/31129; 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 invencién es que proporcio-
na compuestos de tripéptidos gue son inhibidores de la NS3-
proteasa, una enzima esencial para la replicacién del virus
de la hepatitie C. Ademfs de ello, los compuestos son capa-
ces de inhibir la replicacién de RNA de HCV en el modelo de
célula de replicén.

Una ventaja adicional de un aspecto de la presente in-
vencién consiste en el hecho de que loas compuestos inhiben
especificamente la NS3-proteasa y no muestran una actividad
inhibidora significativa frente a las dem&s serina-
proteasas como elastasa de leucocitos humanos (HLE), elas-
tasa pancreftica porcina (PPE) o quimotripsina pancreéftica
bovina, o cisteina-proteasas como catepsina B hepética

humana (CatB).
SUMARIO DE LA INVENCION

Est4 incluido en el alcance de la invencién un com-
puesto de f65rmula (I):

\&®
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en la que R! es hidroxi o NHSO,R™ en donde R™ es al-
quilo (C1-0) cicloalquilo {Cs-7) o {alquilo(C;-¢)-

(1)

cicloalquilo (Cy.»)}. que estéin todos opcionalmente susti-
tuidos de 1 a 3 veces con halo, ciano, nitro, O-alquilo
(Ci.¢), amido, amino o fenilo, o R™ es arilo de C¢ o C;o que
egti opcionalmente sustituido de 1 a 3 veces con halo, cia-
no, nitro, alquilo (C;¢), O-alquilo (C;¢), amido, amino o
fenilo; R? es cicloalquilo (C,); R® es t-butilo o cicloal-
quilo (Cs.¢) ¥ R' es cicloalquilo (Cis), © una sal farmacéu-
ticamente aceptable del mismo.

Estd incluida en el alcance de esta invencién una com-
posicién farmacéutica que comprende una cantidad viralmente
eficaz anti-hepatitis C de un compuesto de f6rmula I, o una
sal terapéuticamente aceptable del mismo, mezclada con un
medio de vehiculo farmacéuticamente aceptable o agente
auxiliar.

Segln una realizacién, la composicifén farmacéutica de
esta invencién incluye adicionalmente interferdn (pegilado
o no), o ribavirina, o uno o més de otro agente anti-HCV, o
cualquier combinacién de los anteriores.

Otro aspecto importante de la invencién incluye un mé-
todo para tratar una infeccién viral de hepatitis C en un
mamifero administrando al mamifero una cantidad viralmente
eficaz anti-hepatitie C de un compuesto de f&Srmula I, una
pal terapéuticamente aceptable del mismo, o una composicién
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como se describib anteriormente, soloe o en combinacién con
uno o més de: interferén (pegllado o no) o© ribavirina, o
unoc o mis de otros agentes anti-HCV, administrados conjunta
© Beparadamente. .

Otro aspecto importante de la invencién incluye un mé-
todo para prevenir una infeccién viral de hepatitis C en un
mamifero administrando al mamiferc una cantidad viralmente
eficaz anti-hepatitis C de un compuesto de f6rmula I, una
sal farmacéuticamente aceptable del mismo, © una composi-
cién como se describib anteriormente, solos © en combina-
¢cién con uno o mie de: interferén (pegilado o no) o ribavi-
rina, o uno o mAe de otros agentes anti-HCV, todos los cua-
lea administrados conjunta ¢ separadamente.

También est&d dentro del alcance de esta invencién el
uso de un compuesto de f6rmula I, como se describe en la
presente memoria descriptiva, para la elaboracién de un me-
dicamento para el tratamiento o prevencién de una infeccién

viral de hepatitis C.

DESCRIPCION DETALLADA DE REALIZACIONES PREFERIDAS
Definicionas

Tal como se usan en la presente memoria descriptiva,
las siguientes definiciones se aplican, salvo que ge indi-
que otra cosa:

Con referencia a los casos en que (R) o (B) se usen
para indicar la configuracién absoluta de un sustituyente o
centro asimétrico de un compueato de f6rmula 1, la indica-
cién se hace en el contexto del compuesto completo y no en
el contexto del sustituyente o centro asimétrico solo.

La indicacién "Pi1, P2 y P3", tal como se usa en la
pregente memoria descriptiva, se refiere a la poasicién de
los residuos de aminoficidos partiendo del extremo del C
terminal de los anfilogos de péptidos y extendiéndose hacia
el N terminal (es decir, Pl se refiere a la posiciénm 1 del
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C terminal, P2: sequnda posicién desde el C terminal, etc.)
{véase Berger A. & Schechter I., Transactions of the Royal
Society London series B257, 249-264 (1970).
Tal como se usa en la presente memoria descriptiva, el
término "vinil-ACCA" se refiere a un compuesto de f&6rmula:
A
OH

HN R
0

a Bsaber, &cido (1R,28)-1-amino-2-etenilciclopropil-
carboxilico.

El término "alquilo (C;.,)", como se usa en la presente
memoria descriptiva, Bolo o en combinacidn con otro sueti-
tuyente, significa sustituyentes alquilicos lineales o ra-
mificados aciclicos que contienen de 1 a 8 &tomos de carbo-
no e incluyen, por ejemplo, metilo, etilo, 2-metilhexilo,
1,1-dimetilhexilo (o t-butilo) y octilo.

El término "cicloalquilo (C3;)", como sBe usa en la
presente memoria descriptiva, solo © en combinacién con
otro sustituyente, significa un sustituyente cicloalquilo
que contiene de 3 a 7 &tomos de carbono e incluye ciclopro-
pilo, ciclobutilo, ciclopentilo, ciclohexilo y ciclohepti-
lo.

Bl término {(alquilo (C,.s)-cicloalquilo (C34)}", como
se usa en la presente memoria descriptiva, significa un ra-
dical cicloalquilo que contiene de 3 a 6 dtomos de carbono
directamente unidos a un radical algquileno que contiene 1 a
6 &tomos de carbono; por ejemplo, ciclopropilmetilo, ciclo-
pentiletilo, ciclohexilmetilo y ciclohexiletilo. En el caso
en que R™ sea un {alquilo (C;.¢)-cicloalquilo (Cy¢)}, este
grupo estd unido al grupo S0, a través del alquilo (C,.¢)
(es decir, la parte de alquileno).

El término "arilo de Cg © C;", tal como se usa en la
presente memoria descriptiva, solo o en combinacién con

otro radical, significa un grupo monociclico arométiceo que

S
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contiene 6 dtomos de carbonc o un grupo biciclico aromitico
que contiene 10 dtomos de carbono. Por ejemplo, arila in-
cluye fenilo, l1-naftilo o 2-naftilo. '

El términc "O-alquilo (C;¢)", como se usa en la pre-
sente memoria descriptiva, eolo o en combinaciébn con otro
radical, significa el radical -0O-alquilo (C,¢) en el que
alquilo es como se definif anteriormente que contiene hasta
geis &tomos de carbong, e incluye metoxi, etoxi, propoxi,
l-metiletoxi, butoxi y 1,1-dimetiletoxi. Este dltimo radi-
cal es conocido comfinmente como terc-butoxi.

El término "halo", como Be usa en la presente memoria
descriptiva, significa un sustituyente halégeno selecciona-
do entre bromo, cloro, fldor o yodo.

La expresién "sal farmacéuticamente aceptable" eigni-
fica una sal de un compuesto de f£6rmula (1) que, dentro del
alcance de un criterio médico prudencial, sea adecuada para
ser usado en contacto con los tejidos de seres humanos y
animales inferiores sin una toxicidad excesiva, ilrritaciém,
respuesta alérgica y similares, compatible con una relacién
ventaja/riesgo razonable, generalmente soluble o dispersa-
ble en agua o aceite, y eficaz para su uso previsto. El
término incluye sales por adicitén de &cidos farmacéutica-
mente aceptables y sales por adicién de bases farmacéutica-
mente aceptables. Las listas de sales adecuadas se encuen-
tran, por ejemplo, en la publicacién de S.M. Birge et al.,
J. Pharm. Sci., 1977, 66, pag. 1-19, que se incorpora como
referencia a la presente memoria descriptiva en su totali-
dad.

La exprepién "sal por adicién de &cidos farmacéutica-
mente aceptable" significa las sales que retienen la efica-
cla y las propiedades biolégicas de las bases libres y que
no son indeseables biolégicamente o en lo demfs, formadas
con &cidos inorginicoa como fcido clorhidrico, &cido brom-
hidrico, #&cido yodhidrico, &cido sulfiirico, &cido sulfémi-
co, @dcido nitrico, Acido fosf6brico y similares, y &cidos
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orgénicos como &cido acético, &cido tricloroacético, &acido
trifluorocacético, &dcido adipico, &cido alginico, &c:i._do as-
c6érbico, 4&cido aspértico, &cido bencenosulfénico, 4&cido
benzoico, &cido 2-acetoxibenzoico, &cido butfirico, 4&cido
canférico, &cido canforsulfénico, &cido cinémico, &cido ci-
trico, &cido diglucénico, dcido etanosulfénico, &cido glu-
t&mico, &cido glicblico, &cido glicerofosfdrico, &cido
hemisGlfico, &cido heptancico, &cido hexanoico, &dcido f6r-
mico, &cido fumirico, &cido 2-hidroxietanocsulfénico (&cido
isetibnico), &cido léctico, &cido maleico, &cido hidroxima-
leico, &cldo mélico, &cido malénico, &cido mandé€lico, &cido
mesitilenosulfénico, dcido metanosulfénico, &cido naftale-
nosulfénico, &cido nicotinico, fAcido 2-naftalenosulfénico,
Acido oxflico, dcido pimoico, fcido pectinico, &cido feni-
lacético, &cido 3-fenilpropibnico, &cido pitrico, &cido pi-
vAlico, &cido propifnico, &cido pirtivico, dcido salicilico,
ficido esteéirico, #fcido succinico, &cido sulfanflico, &cido
tartdrico, &cido p-toluenocsulfénico, é&cido undecanoico y
similares.

La expresién "sal por adicién de bases farmacéutica-
mente aceptable" significa las sales que retienen la efica-
cia y propiedades biolégicas de los &cidos libres y que no
son indeseables biolégicamente o en lo demis, formadas con
bases inorgénicas como amoniaco o hidréxido, carbonato o
bicarbonato de amonio © un catifén metilico como sodio, po-
tasio, litio, calecio, magnesio, hierro, cinc, cobre, manga-
neso, aluminio y similares. Son particularmente preferidas
las sales de amonio, potasio, sodio, calcio y magnesio. Las
sales derivadas de bases no tSxicas orgdnicas farmacéutica-~
mente aceptables incluyen sales de compuestos de aminas
primarias, secundarias y terciarias, compuestos de amina
cuaternaria, aminas sustituidas incluidas las aminas susti-
tuidas que se producen de forma natural, aminas ciclicas y
resinas bfisicas de intercambioc iSnico, como metilamina, di-

metilamina, trimetilamina, etilamina, dietilamina, trieti-
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lamina, isopropilamina, tripropilamina, tributilamina, eta-
nolamina, dietanolamina, 2-dimetilaminoetanol, 2-
dietilaminoetanol, diciclohexilamina, lisina, arginina,
histidina, cafeina, hidrabramina, colina, betalina, etilen-
diamina, glucosamina, metilglucamina, teobromina, purinas,
piperazina, piperidina, N-etilpiperidina, compuestos de te-
tiametilamonio, compuestos de tetraetilamonio, piridina,
N,N-dimetilanilina, N-metilpiperidina, N-metilmorfolina,
diciclohexilamina, dibencilamina, N,N-dibencilfenetilamina,
l-efenamina, N,N'-dibenciletilendiamina, resinas de polia-
minas y similares. Las bases no téxicas orgdnicas particu-
larmente preferidas son isopropilamina, dietilamina, etano-
lamina, trimetilamina, diciclohexilamina, ceclina y cafeina.

La expresifin "agente antiviral", como se usa en la
presente memoria descriptiva, significa un agente (compues-
to o biol&gico) que es eficaz para inhibir la formacidén y/o
replicacién de un virus en un mamifero. Esto incluye agen-
tes que interfieren con los mecanismos del hospedante o vi-
rales necesarios para la formacién y/o replicacién de un
virua en un mamifero. Los agentes antivirales incluyen, por
ejemplo, ribavirina, amantadina, VX-497 (merimepodib, Ver-
tex Pharmaceuticals), VX-498B (Vertex Pharmaceuticals), Le-
cocirin, Viramidina, Ceplene {maxamina), XTL-001 y XTL-002
(XTL Biopharmaceuticals).

La expresidén "otro agente anti-HCV", como se usa en la
presente memoria descriptiva, significa los agentea que son
eficaces para disminuir o prevenir la progresién de sinto-
mas de la enfermedad relacionados con la hepatitie C. Estos
agentes se pueden seleccionar entre: agentes anti-virales,
agentes inmunomodulgdores, inhibidores de polimerasa de
HCV, inhibidores de NS3-proteasa de HCV o inhibidores de
otra diana en el ciclo vital del HCV.

La expresién "agente inmunomodulador", como se usa en
la presente memoria descriptiva, esignifica 1los agentes
(compuestos o biolSgicos) que son eficaces para aumentar o

\
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potenciar la respuesta del sistema inmne en un mamifero.
Los agentes inmunomoduladores incluyen, por ejemplo, lnter-
ferones de clase I {(como a-, PB- y omega-interferones, tau-

interferones, interferones de consenso Y asialo-

interferones), interferones de clase II (como -
interferones) e interferones pegilados.

la expresifn "inhibidor de NS3-proteasa de HCV", como
se usa en la presente memoria descriptiva, significa un
agente (compuesto o biolégico) que es eficaz para inhibir
la funcién de NS3-proteasa de HCV en un mamifero. Los in-
hibidores de NS3-proteasa de HCV incluyen, por ejemplo, los
compuestos descritos en los documentos WP 99/07733, WO
99/07734, WO 00/09558, WO 00/09543, WO 00/59929 o WO
02/060926, el candidato c¢linico de Boehringer ingelheim
identificado como BILN 2061 y el candidato de pre-
desarrollo de Vertex/Bli Lilly identificado como VX-950 o
LY-570310. En particular, los compuestos n°s 2, 3, 5, 6, 8,
10, 11, 18, 19, 29, 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, se pueden utilizar en
combinacién con los compuestos de la presente invencién.

La expresién *inhibidor de polimerasa de HCV*, tal co-
mo ge utiliza en esta memoria, significa un agente {(com-
puesto o blolé6gico) que es eficaz para inhibir la funcién
de una polimerasa de HCV en un mamifero. Esto incluye, por
ejemplo, inhibidores de de la polimerasa NS5B de HCV. In-
hibidores de polimerasa de HCV incluyen no nuclebeidos, por
ejemplo los compuestos descritos en:

- solicitud de EE.UU. n* 10/198.6B0, que corresponde

al documento PCT/CA02/01127, ambos presentados el 18 de ju-
lio de 2002 (Boehringer Ingelheim),

- solicitud de EE.UU. n® 10/198.384, que corresponde

al documento PCT/CA02/01128, ambos presentados el 18 de ju-

&
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lio de 2002 (Boehringer Ingelheim),

- solicitud de ER.UU. n® 10/198.259, que corresponde

al documento PCT/CA02/01129, ambos presentados el 18 de ju-
lio 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 {am-
bos de Merck),

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

- documento EP 1 256 628 A2 (Agouron).

Ademds, otros inhibidores de polimerasa de HCV inclu-
yen andlogos de nuclebSsidoe, por ejemplo los compuestos
descritos en:

- documento WO 01/90121 A2 {Idenix),

- documento WO 02/069903 A2 (Blocryet 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 expresién "inhibidor de otra diana en el cicle vi-
tal de HCV", como se usa en la presente memoria descripti-
va, 8ignifica un agente (compuesto o biloliiogico) que es
eficaz para inhibir la formacién y/o replicacién del HCV en
un mamifero de forma distinta que inhibiendo la funcifn de
la NS3-proteasa del HCV. Esto incluye agentes que interfie-
ren con los mecanismos virales del hospedante o el HCV ne-
cesarios para la formacién y/o replicacién del HCV en un
mamifero. Los inhibidores de otra diana en el ciclo vital
del HCV incluyen, por ejemplo, agentes que inhiben una di-
ana seleccionada entre una helicasa, una NS2/3-proteasa del
HCV y un inhibidor del sitio de entrada riboscmal interno

W
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(IRES) . Ejemploa especificos de inhibidores distintos de la
diana en el ciclo vital del HCV incluyen ISIS-14803 (ISIS
Pharmaceuticals) .

La expresién "inhibidor de HIV'", como se usa en la
presente memoria descriptiva, significa un agente (compues-
to o biolégico) que es eficaz para inhibir la formacién y/o
replicacién del HIV en un mamifero. Esto incluye agentes
que interfieren con los mecanismos del hospedante o virales
necesarios para la formacién y/o replicacién del HIV en un
mamifero. Los inhibidores del HIV incluyen, por ejemplo,
inhibidores nucleosidicos, inhibidores no nucleosidicos,
inhibidores de proteasa, inhibidores de fusifn e inhibido-
res de integrasa.

La expresién "inhibidor de HAV", como sBe usa en la
presente memoria descriptiva, significa un agente {compues-
to o biolégico) que es eficaz para inhibir la formacién y/o
replicacién del HAV en un mamifero. Esto incluye agentes
que interfieren con los mecanismos del hospedante o virales
necesarios para la formacién y/o replicacién del HAV en un
mamifero. Los inhibidores del HAV incluyen vacunas de la
hepatitis A, por ejemplo, Havrix® (ClaxoSmithKline), VAQ-
TA® (Merck) y Avaxim® (Aventis Pasteur).

La expresién "inhibidor de HBV", como se usa en la
presente memoria descriptiva, significa un agente (compues-
to o biolsSgico) que ea eficaz para inhibir la formacién y/o
replicaci6én del HBV en un mamifero. Esto incluye agentes
que interfieren con los mecanismos del hospedante o virales
necesarios para la formacién y/o replicacién del HBV en un
mamifero. Los inhibidores del HBV incluyen, por ejemplo,
agentes que inhiben la DNA-polimerasa viral del HBV o vacu-
nas de HBV. ejemplos especificos de inhibidores del HBV in-
cluyen Lamivudina (Epivir-HBV®), Adefovir Dipivoxil, Ente-
cavir, FTC (Coviracil®), DAPD (DXG), L-FMAU (Clevudine },
AM365 (Amrad), Ldt (Telbivudine), monoval-LdC (Valtorcita-

W
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bine), ACH-126,443 (L-Fd4C) ({(Achillion), MCC478 (Eli Li-
1ly), Racivir (RCV), Fluoro-L y D nucleSsidoa, Robustafla-
vona, ICN 2001-3 (ICN), Bam 205 (Novelos), XTL-001 (XTL),
Imino-azdcares {Nonyl-DNJ)} (Synergy), HpeBzyme; y productos
inmunomoduladores como: interferén alfa 2b, HE2000 (Hollis-
Eden), Theradigm (Epimmune), EHT8%9 (Enzo Biochem), Thymo-

gin alfa-1 (Zadaxin®), vacuna de DNA de HBV (PowderJect),
vacuna de DNA de HVBE (Jefferon Center), antigeno de HBV

(OraGen), BayHpeo B® (Bayer), Nabi-HB® (Nabi) y Anti-
hepatitis B (Cangene); y productos de vacunas de HBV como
loe siguientes: Engerix B, Reccmbivax HB, @enHevac B, Hepa-
care, Bio-Hep B, TwinRix, Comvax, Hexavac.

La expresién "interfer6n de clase I", como se usa en
la presente memoria descriptiva, significa un interferén
seleccionado entre un grupo de interferones que se unen to-
dos al tipo I de receptores. Esto incluye los interferones
de clase I producidos tanto natural como sainté&ticamente.
Ejemplos de interfercnes de clase I incluyen a-, P- y ome-
ga-interferones, tau-interfercnes, interferones de consenso
y asialo-interferones.

La expresién "interferén de clase II", comoc Be usa en
la presente memoria descriptiva, significa un interferén
seleccionado entre un grupo de interferones que se unen to-
dos al tipo II de receptoree. Ejemplos de interferones de
clase II incluyen y-interferones.

Las composiciones farmacéuticas de la invencisn pueden
contener uno o mis agentes activos adicionales selecciona-
dos, por ejemplo, entre agentes antivirales, agentes inmu-
nomoduladores, otros inhibidores de NS3-proteasa de HCV,
inhibidores de polimerasa de HCV, inhibidores de otra diana
en el ciclo vital del HCV, inhibidores de HIV, inhibidores
de HAV e inhibidores de HBV. Ejemplos de estos agentes se
proporcionan en la seccidn de Definiciones anterior.

Ejemplos preferidos y especificos de algunos de estos
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agentes Be citan a continuacién:

* agentes antivirales: ribavirina y amantadina;

" agentes inmunomoduladores: interferones de clase I,
interferones de clase II e interfercnes peegilados;

= inhibidor de otra diana en el ciclo vital del HCV que
inhibe una diana seleccionada entre: NS3-helicasa,
NS2/3-proteasa de HCV o un sitio de entrada de riboso-
ma interno (IRES);

» inhibidores de HIV: inhibidores nucleosidicos, inhibi-
dores no nucleosidicos, inhibidores de proteasa, in-
hibidores de fusifn e inhibidores de integrasa; o

* inhibidores de HBV: agentes que inhiben DNA-polimerasa
viral de HBV o es una vacuna de HBV.

Como se expuso anteriormente, la terapia de combina-
cién estdi contemplada cuando un compuesto de f£&rmula (1), o
una sal farmacéuticamente aceptable del mismo, es adminis-
trado conjuntamente con al menos un agente adicional selec-
cionado entre: un agente antiviral, un agente inmunomodula-
dor, otro inhibidor de NS3-proteasa de HCV, un inhibidor de
polimerasa de HCV, un inhibidor de otra diana en el ciclo
vital del HCV, un inhibidor de HIV, un inhibidor de HAV y
un inhibidor de HBV. Ejemplos de eBtos agentes se propor-
cionan en la secci6n de Definiciones anterior. Estos agen-
tes adicionales pueden ser combinados con loa compueatos de
esta invencién para crear una forma de dosificaclién farma-
céutica dnica. Alternativamente, estos agentes adicionales
pueden ser separadamente administrados al paciente como
parte de una forma de dosificacién miltiple, por ejemplo,
usando un estuche de ensayo. Estos agentes adicionales pue-
den ser administrados al paciente antes, simult&neamente o
a continuacién de la administracién de un compuesto de fé6r-
mula (1), o una sal farmacéuticamente aceptable del mismo.

Como se usa en la presente memoria descriptiva, el
término "tratamiento” saignifica la administracién de un

\“f
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compuesto © composicién seglin la presente invencién para
aliviar o eliminar los sintomas de la enfermedad de 1la
hepatitis C y/o para reducir el contenido viral en un pa-
ciente.

Como se usa en la presente memoria descriptiva, el
término "prevencién" significa la administracién de un com-
puesto © composicién seglin la presente invencidén con poste-
rioridad a la exposicién del individuo al viruas, pero antes
de la aparicién de los sintomas de la enfermedad y/o antes

de la deteccién del virus en la sangre.

Realizaciones preferidas

Preferentemente, en loe compuestos de férmula 1 como
se definié anteriormente, R! es hidroxi, NHSO,Me, NHSO,-
ciclopropilo o NHSO,Ph. M&s preferentemente, R' es NHSO,-
ciclopropilo o NHSO;Ph. Alternativamente, y lo mis prefe-
rentemente, R* es hidroxi.

Preferentemente, en los compuestos de f&érmula 1 como
se definié anteriormente, R? es ciclopentilo o ciclohexilo.
Lo mi&s preferentemente, R? es ciclopentilo.

Preferentemente, R’ es t-butile o ciclohexilo. Lo més
preferentemente, R® es t-butilo.

Preferentemente, en los compuestos de f£6rmula 1 como
pe definis anteriormente, R' es ciclobutilo o ciclopém:ilo.
Lo més preferentemente, R' es ciclopentilo.

Mis preferentemente, en un compuesto de f6rmula 1 como
se definié anteriormente, R!' es hidroxi, R? y R* son cada un
ociclopentilo y R* es t-butilo.

Mis preferentemente, en un compuesto de f£6rmula 1, R?
es hidréxi, R? es ciclobutilo, R® es t-butilo y R* es ciclo-
pentilo.

Mis preferentemente, en un compuesto de f&rmula 1, R!
es hidroxi, R? es ciclohexilo, R? es t-butilo y R*' es ciclo-
pentilo.

M&s preferentemente, R' es NHSO.Ph, R? y R*! son cada un
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ociclopentilo y R® es t-butilo.

Mis preferentemente, en un compuesto de férmula 1, R?!
es hidroxi, R? es ciclopentilo, R} es t-butilo y R' es ci-
clobutilo.

Mis preferentemente, en un compuesto de férmula 1, R?!
es hidroxi, R? es ciclopentilo, R® es t-butilo y R' es ci-
clohexilo.

Mis preferentemente, en un compuesto de f&6rmula 1, R!
es hidroxi, R? y R* son cada uno ciclopentilo y R® es ciclo-
hexilo.

Mis preferentemente, en un compuesto de f&rmula 1, R!
es hidroxi, R?, R® y R* son cada uno ciclopentilo.

Seglin una realizacifén alternativa, la composicifén far-
macéutica de esta invencidn puede comprender adicionalmente
otro agente anti-HCV. Ejemplos de agentes anti-HCV incluyen
a-{alfa), p-(beta), &-(delta), y-(gamma) o o-{omega)-
interferén, ribavirina y amantadina.

Segin otra realizacién alternativa, la composicién
farmacéutica de esta invencién puede comprender adicional-
mente otro inhibidor de NS3-proteasa de HCV.

Seglin otra realizacién alternativa, la composicién
farmacéutica de esta invencién puede comprender adicional-
mente un inhibidor de polimerasa de HCV.

Segiin todavia otra realizacifém alternativa, la compo-
sicién farmacéutica de esta invencidn, puede comprender
adicionalmente un inhibidor de otras dianas en el ciclo vi-
tal del HCV, que incluyen, pero sin limitacién, helicasa,
NS2/3-proteasa o Bitio de entrada de ribosoma interno
{(IRES) .

La composicién farmacéutica de esta invencién puede
ser administrada por via oral, parenteral o por medio de un
depbeito implantado. Se prefiere la adminietraci®n oral o
adminietracién por inyeccién. La composicién farmacéutica

de esta invencién puede contener cualquiera de los exci-

Y
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pientes, adyuvantes o vehiculos farmacéuticamente acepta-
bles, no téxicos y convencionales. En algunos casos, el pH
de la formulacién puede eer ajustado con &cidos, bases o
tampones farmacéuticamente aceptables para aumentar la es-
tabllidad del compueste formulado o su forma de suministro.
El término "parenteral", como se usa en la presente memoria
descriptiva, incluye las técnicas subcutfnea, intracutéinea,
intravenosa, intramuscular, intra-articular, intrasinovial,
intraesternal, intratecal y de inyecciém o infueién intra-
lesional.

La compoeicién farmacéutica puede estar en la forma de
una preparacién inyectable esterilizada, por ejemplo, en
forma de una suspensifn acucsa u oleaginoea inyectable es-
terilizada. Esta suspensiSn puede ser formulada segin las
técnicas conocidas en el estado de la técnica usando agen-
tes dispersantes o humectantes adecuados (como, por ejem-
plo, Tween 80) y agentes suspensores.

La composicifn farmacéutica de esta invencién puede
ser administrada por via oral en cualquier forma de dosifi-
cacién aceptable por via oral incluidos, pero sin limita-
cién, cépsulas, comprimidos y suspensiones y soluciones
acuosas. En el caso de comprimidos para uso oral, los vehi-
culos que son cominmente usados incluyen lactosa y almidén
de maiz. Se afladen también normalmente agentes lubricantes,
como estearato de magnesio. Para una administracién oral en
una forma de cépsula, los diluyentes Gtiles incluyen lacto-
sa y almidén de maiz seco. Cuando las suspensiones acuosas
se administran por via oral, el ingrediente activo se com-
bina con agentes emulsiocnantes y suspensores. Si se desea,
se pueden afiadir ciertos agentes edulcorantes y/o arométi-
cos y/o colorantes.

Otros vehiculos o excipientes adecuados para las for-
mulaciones y composiciones anteriormente indicadas se pue-
den encontrar en los textos farmacéuticos estdndar, por

ejemplo, en "Remington's Pharmaceuticals Sciencea", "The
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Science and Practice of Pharmacy”, 19° Ed. Mack Publishing
Company, Easton, Penn, (1995).

Los niveles de dosificacién entre aproximadamente 0,01
y aproximadamente 100 mg/kg de peso corporal por dia, pre-
ferentemente entre aproximadamente 0,1 y aproximadamente 50
mg/kg de peso corporal por dia del compuesto inhibidor de
proteasa descrito en la presente memoria descriptiva son
Gtiles en una monoterapia para la prevencién y tratamiento
de una enfermedad mediada por el HCV. Normalmente, la com-
posicibén farmacéutica de esta invencién se administrard de
aproximadamente 1 a aproximadamente 5 veces por dia o, al-
ternativamente, en forma de una infusién continua. Esta ad-
ministracién puede ser usada como una terapia crénica o
aguda. La cantidad de ingrediente activo que puede aer com-
binade con los materiales exciplentes para producir una
forma de dosificacién (nica variarid dependiendo del hoape-
dante tratado y del modo particular de administracién. Una
preparacifn tipica contendrfi de aproximadamente 5% a
aproximadamente 95% de compuesto activo (p/p). Preferente-
mente, estas preparaciones contienen de aproximadamente 20%
a aproximadamente 80% de compuesto activo.

Como el experto en la técnica apreciaré, se pueden re-
querir dosis inferiores o Buperiores a las anteriormente
citadas. La dosificacién especifica y los regimenes de tra-
tamiento para cualquier paciente particular dependerén de
una diversidad de factores, incluida la actividad del com-
puesto especifico empleado, la edad, peso corporal, estado
general de salud, sexo, dieta, tiempo de administracién,
velocidad de excrecién, combinacitn de farmacoas, la grave-
dad y el curso de la infeccit6n, la disposicién del paciente
para la infeccién y el criterio del facultativo encargado.
Generalmente, el tratamiento ee inicia con dosificaciones
pequeilas sustancialmente menores que la dosis &ptima del
péptido. Posteriormente, la dosificacifn se aumenta en pe-
quefios incrementos hasta que se alcanza el efecto &Sptimo
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bajo las circunstancias. En general, el compuesto se admi-
nistra lo mis deseablemente a un nivel de concentracién que
suministrarid generalmente resultados antivirales eficaces
8in provocar efectos secundarios peligrosos o perjudicia-
len.

Cuando la composicién de esta invencién comprende una
combinacién de un compuesto de férmula 1 y uno o més agen-
tes terapéuticos o profilécticos adicionales, tanto el com-
puesto como el agente adicional deben estar presentes a ni-
veles de dosificacién entre aproximadamente 10 y 100% vy,
mis preferentemente, entre aproximadamente 10 y 80% de la
dopificacién normalmente administrada en un régimen de mo-
noterapia.

Cuando estos compuestos o sus sales farmacéuticamente
aceptables se formulan junto con un vehiculo farmacéutica-
mente aceptable, la composicifn resultante puede ser admi-
nistrada in vivo a mamiferos, como el hombre, para inhibir
la NS3i-proteasa de HCV o para tratar o prevenir una infec-
cién por wvirus HCV. Este tratamiento se puede conseguir
también usando un compuesto de esta invencién en combina-
cién con agentes que incluyen, pero sin limitacién: a-, B-,
8-, ®-, tau- o y-interfersn, ribavirina, amantadina; otros
inhibidores de NS3-proteasa de HCV; inhibidores de polime-
rasa de HCV, inhibidores de otras dianas en el ciclo vital
del HCV, que incluye, pero sin limitacién helicasa, NS2/3-
proteasa o sitio de entrada de ribosoma interno (IRES); o
sue combinaciones. Los agentes adicionales pueden ser com-
binados con compuestos de esta invencién para crear una
forma de dosificacién tGnica. Alternativamente, estos agen-
tes adicionales pueden ser administrados separadamente a un
mamifero como parte de una forma de dosificacién miltiple.

Consecuentemente, otra realizacién de esta invencién
proporciona un método para inhibir la actividad de NS3-
proteasa de HCV en un mamifero administrando un compuesto

(27
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de f6rmula 1.

En una realizacién preferida, este método es Gtil para
disminuir la actividad de NS3-proteasa del virus de la
hepatitis C que infecta a un mamifero.

Si la composicién farmacéutica comprende solamente un
compuesto de esta invencién como el componente activo, este
método puede comprender adicionalmente la etapa de adminis-
trar a dicho mamifero un agente seleccionado entre un agen-
te inmunomodulador, un agente antiviral, un inhibidor de
NS3-proteasa de HCV, un inhibidor de polimerasa de HCV © un
inhibidor de otros agentes en el ciclo vital del HCV como
helicasa, NS2/3-proteasa o IRES. Este agente adicional pue-
de sBer administrado al mamifero antes, simulté&neamente o a
continuacién de la administracién de la composicién de esta
invencién.

Un compuesto de f&6rmula 1 expuesto en la presente me-
moria descriptiva puede ser usado también como un reactivo
de laboratorio. Un compuesto de esta invencién puede ser
usado también para tratar o prevenir la contaminacién viral
de materiales y, por lo tanto, reducir el riesgo de infec-
cién viral del personal de laboratorio o médico o de pa-
clentes que entran en contacto con tales materiales (por
ejemplo, sangre, tejido, inptrumentos y vestimentas quirdr-
gicas, instrumentos y vestimentas de laboratorio y aparatos
y materiales de recogida de sangre).

Un compuesto de fSrmula 1 expuesto en la presente me-
moria descriptiva puede ser usado también como un reactivo
de investigacié6n.

Un compuesto de f£6rmula 1 puede ser usado también como
un testigo positivo para validar ensayos basados en células
sustitutivas o en ensayos de replicacién viral in vitro o
in vivo.

Detalles adicionales de la invencién se ilustran en
los siguientes ejemplos, que debe entenderse que son no li-

mitativos con respecto a las reivindicaciones anejas.
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En general, los compuestos de férmula 1, y los inter-
medios para el mismo, se preparan por mé&todos conocidos
usando condiciones de reaccién que Be conoce que son ade-
cuadas para los reactantes. Varlios de estos métodos se des-
criben en los documentos WO 00/09543, WO 00/09558 y en la
patente de EE.UU. n° 6.323.180, incorporados en esta memo-
ria como referencia.

los compuestos de férmula I en la que R' es NHSO,R™,
como se definen en la presente memoria descriptiva, se pre-
paran acoplando el correspondiente &cido de f6rmula I (es
decir, R! es hidroxi) con una sulfonamida apropiada de f&r-
mula RSO;NH, en presencia de un agente de acoplamiento ba-
jo condiciones estindar. Aunque se pueden emplear diversos
agentes de acoplamiento cominmente usados, se ha encontrado
que son précticos TBTU y HATU. Las sulfonamidas est&n dis-
ponibles en el comercio o se pueden preparar por métodos
conocidos.

Los siguientes esquemas ilustran dos procedimientos
convenientes que usan métodos conocidos para preparar los

compuestos de f6rmula 1 cuando R!' es OH.
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EJEMPLOS
Las temperaturas 8e proporcionan en grados Celsius.
Los porcentajes de las soluciones expresan una relacién de
peso a volumen, y las relaciones de las soluciones expresan
una relacién de volumen a volumen, salvo que se establezca
otra cosa. Los espectros de rescnancia magnética nuclear
(RMN) se registraron en un espectrémetro de 400 MHz Bruker;

los desplazamientos quimicos (8) se expresan en partes por
millén. La cromatograffa répida se llevé a cabo sobre gel
de Bilice (Si0;) seglin la técnica de cromatograffa répida
de Still et al., J. Org. Chem., ({1978), 43, 2923).

Las abreviaturas usadas en los ejemplos incluyen:

DBU: 1,8-diazabiciclo(5.4.0]undec-7-eno; DCM: dicloro-
metano; DIAD: diisopropilazodicarboxilato; DIEA: diisopro-
piletilamina; DIPEA: diiscopropiletilamina; DMP : N,N-
dimetilformamida; DMAP: 4-(dimetilamino)piridina; EtOAc:
acetato de etilo; HATU: [hexafluorofosfato de (0-7-
azabenzotriazol-1-il)-1,1,3,3-tetrametiluronio] ; HPLC: cro-
matografia liquida de alta resolucifén; MS: espectrometria
de masas (MALDI-TOF: ionizacién por disorcifn l&ser asipti-
da en matriz - tiempo de vuelo, FAB: bombardeo con &tomos
r&pidos); Me: metilo; MeOH: metanol; Ph: fenilo; T.A.: tem-
peratura ambiente (18 a 22°*); terc.butilo o t-butileo: 1,1-
dimetiletilo; TBG: terc-butil-glicina: terc-leucina; TBTU:
tetrafluoroborato de 2-(1H-benzotriazol-1-411)-1,1,3,3-
tetrametil-uronio; TFA: 8fcido trifluoroacético y THF: te-

trahidrofurano.

8intesis de compuestos de formula (I):

El intermedio de dipéptido 15 (Easquema 2) y 2-
carbometoxi-4-hidroxi-7-metoxiquinolina 9 (Esquema 1) se
sintetizaron segln los métodos descritos en el documento WO
00/09543.

Sintesis de dipéptido 1
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Una mezcla de Boc-hidroxiprolina (50,0 g, 216 mmol),
éster metilico de wvinil-ACCA (42,25 g, 238 mmol, 1,1
equiv.), TBTU (76,36 g, 238 mmol) 1,1 equiv.) y DIPEA (113
ml, 649 mmol, 3 equiv.) en DMF (800 ml) se agit6 a T.A. ba-
jo una atméefera de nitrégeno. Después de 3,5.h, el disol-
vente se evaporb y el residuo se extrajo con EtOAc. El ex-
tracto se lavé con Acido clorhidrico (10%), bicarbonato de
sodio saturado y salmuera. La fase orgé&nica se secbd segui-
damente sobre sulfato de magnesio, se filtrd y se evapord
para suministrar un aceite. Despu&s de secar durante una
noche bajo alto vacio, se obtuvo el dipéptido 1 en forma de
una espuma amarilla (72,0 g, 94%, pureza > 95% por HPLC).

Preparacién de dipéptido 3

Loe Ao
e P A

2
El dipéptido 1 (72,0 g, 203 mmol), trifenilfosfina
(63,9 g, 243,8 mmol, 1,2 equiv.) y &cido 4-nitrobenzoico
(41,08 g, 245,8 mmol, 1,2 equiv.) se disolvieron en THF me-
co (1,4 1). La solucifén agitada se enfrié a 0°C bajo una
atmésfera de nitr6geno. Seguidamente se afiadid gota a gota
azodicarboxilato de dietilo (38,4 ml, 244 mmol, 1,2 equiv.)

durante 45 minutos y la reaccién se dejé calentar a T.A.
Después de 4 h, el disolvente se evapord. El residuo se di-
vidié en cuatro partes. Cada una de estas se purificé por
cromatografia sobre gel de silice fina (malla 10-40 um,
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didmetro de la columna 12 cm, longitud de la columna 16 cm)
usando un gradiente de 2:1 hexano/BtOAc a 1:1 de hexa-
no/EtOAc hasta EtOAc puro. De esta manera, se obtuvo éster
de Boc-dipéptido 2 en forma de un s6lido blanco amorfo des-
pués de evaporar los disolventes y secar los residuos bajo
alto vacio a 70°C durante 1 h (108,1 g, cuantitativo-105%).
Una solucién de cloruro de hidrégeno 4 N en dioxano se aila-
dié al éster de Boc-dipéptido 2 (108 g, 243 mmol) dando lu-
gar a una solucién incolora. La solucién se agité a T.A.
durante 1 h. El disolvente Be evaporé y el residuo se colo-
c6 bajo alto vacio durante 3 h suministrando la sal de
hidrocloruro del compuestc 3 en forma de un sslido amorfo.

El 86lido se us® como tal.

Sintesis de carbamatos 4

Preparacidn de carbamato 4a:

R N 1?:[{..__ ADJLP:EW- _Aoi:?:[w

A 0°C, se affadieron a una solucién de éster metilico
de terc-butil-glicina (590 mg, 3,25 mmol) en THF (8 ml):
cloroformiato de vinilo (0,55 ml, 6,47 mmol) y trietilamina

(1,5 ml, 8,25 mmol). La temperatura se dejé elevar a T.A.
La solucién se agité durante 16 h. La solucién se concentrd
y el residuo se disolvid en EtOAc. La soluclidén de EtOAc se
lavé con solucién acuosa al 10% de dcido citrico (2x), una
solucién acuosa saturada de NaHCO, (2x) y salmuera, se secd
y Be concentrS para producir el correspondiente carbamato
de vinilo (608 mg) en forma de un aceite incoloro. El acei-
te se disclvié en DCM (4 ml), se enfrid a 0°C y se aladie-
ron diyodometanc (0,15 ml, 1,86 mmol) y dietil-cinc (95 ul,
0,93 mmol). Aparecid un s8lido blanco en primer lugar pero
se disolvié con el tiempo (~ 1 h). La suspensién/solucién
se agitd a T.A. durante 5 h. Se afladié una solucién satura-
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da de cloruro de amonio y la solucién se extrajo con EtOAc
{2x) . E1 extracto orgédnico se secd (MgSO,) y se concentr§.
El residuo se purificé por cromatograffa de columna répida.
Una elucién con hexano:EtOAc 95:5 proporcioné el correspon-
diente é&ster metilico en forma de un aceite incoloro (96
mg, 90% de rendimiento). Una solucién del é&éster metilico
(93 mg; 0,45 mmol} en THF (5 ml), MeOH (1 ml) y una soclu-
cién acuosa de LiOH (45 mg; 1,81 mmol) en agua (2 ml) se
agité durante 4 h. La solucifn se diluyé con agua y se ex-
trajo con EtOAc (2x). La solucién acuosa ese acidificé me-
diante la adicién de HCl 1 N, y la solucibn &cida se extra-
jo con EtOAc (2x). Los extractos orginicos combinados se
secaron (MgS80,}, se filtraron y se evaporaron para obtener
el carbamato deseado 4a en forma de un 8s6lido blanco (53

mg; 60% de rendimiento).

Preparacin de carbamato 4b

AL+ ,.,,j%w . Qoizi;orm

Se afiadié THF (350 ml) a un matraz que contenla é&ster

ciclopentflico y éater 2,5-dioxo-pirrolidin-l-1lico de &ci-
do carbénico (9,00 g; 39,6 mmol) y terc-butil-glicina (6,24
g; 47,5 mmol) dando lugar a una suspensién. Se afiadié agua
destilada (100 ml) con agitacién vigorosa. Una pequefia can-
tidad de 86lido permanecia sin disolver. Seguidamente se
afiadié trietilamina (16,6 ml; 119 mmol) dando lugar a una
solucién homogénea que se agitd a T.A. Después de 2,5 h, el
THF se evapord y el residuo acuoso se diluybé con agua (100
ml). La reaccién se hizo bésica mediante la adicién de NaCH
1 N (25 ml - pH final > 10). La solucifn se lavd con EtOAc
(2 x 200 ml}) y la fase acuosa se acidificé con HCl 1 N
{(aprox. 70 ml - pH final < 2). La solucién turbia se extra-
jo con EtOAc (200 + 150 ml). El extracto se secS (MgsSQ,) y
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se evapord para proporcicnar carbamato 4b en forma de un
86lido blanco (8,68 q).

Preparacién de otroe carbamatos

Usando el procedimiento descrito anteriormente y usan-
do combinaciones apropiadas de terc-butil-glicina, ciclo-
pentil-glicina o ciclohexil-glicina y éster cilclobutilico,
ciclopentilico, ciclohexIlico o 2,5-dioxo-pirrolidin-1-
flico de &cido carbénico, se prepararon los carbamatos de
las f6érmulas siguientes:

o :‘Oiz OH . R.oi'%&l R. 1%
ul ul o
. Q. QL
@t Q C

Preparacldn de ureas 5

oy = QAT ~ AL =L

5
Una solucién de sal de hidrocloruro de &ster bencilico
de terc-butil-glicina (2,55 g; 9,89 mmol) en THF (20 ml) y
piridina (2,0 ml; 24,73 mmol) se enfrié a 0°C. Se afladié
gota a gota cloroformiato de fenilo (1,30 ml; 10,19 mmol) a

la solucibén enfriada. La suspensién resultante se agit6é du-
rante 5 minutos a 0°C y seguidamente a T.A. durante 1,5 h.
La mezcla de reaccidn se diluyé con EtOAc, se lavé con fci-
do citrico al 10% (2x), agua (2x), NaHCO, saturado (2x),
agua (2x) y salmuera (1x), Be pecé (MgS0,), se filtré y se
evapor§ para obtener el compuesto en bruto en forma de un

acelte casi incoloro (3,73 g; > 100%; supuestamente 9,89
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mmol) . El1 producto en bruto (1,01 g; 2,97 mmol) se disolvid
en DMSO (6,5 ml) y se afiadi® gota a gota ciclopentilamina.
La mezcla de reacciénm se agit6 a T.A. durante 45 minutos.
La mezcla de reaccifén se diluyé con EtOAc. La fase orgénica
B8e lavd con fcido citrico al 10% (2x), agua (2x), NaHCO,
saturado (2x)}, aqua (2x) y salmuera (1x), se secd (MgSO,),
s8e filtr6 y se evaporS6 para proporcionar el producto en
bruto de ciclopentilurea-Tbg-OBn en forma de un aceite casi
inceloro. El material en bruto se purificé por cromatogra-
fia de columna r&pida con silice usando hexano:BtOAc 9:1
para separar las impurezas menoa polares y 7:3 para eluir
el producto purificado en forma de un aceite incoloro espe-
o (936 mg; 95%). El producto de é&ster bencilico (936 mg,
2,82 mmol) se desprotegié bajo un baldn relleno de hidrége-
no a T.A. en solucién de etanol abeoluto (15 ml) agitando
la solucién con 10% de Pd/C (93,6 wg) durante 5,5 h. La
mezcla de reaccién se filtrd a través de un filtro de 0,45
micrémetrose y se evapor$ hasta sequedad para proporcionar
la urea 5 en forma de un 86lido blanco (668,8 mg; 98%).

H' RMN (400 MHz,DMSO-dg): & 12,39 (s, 1H) , 6,09 (4,
J = 7,4 Hz, 1H) , 5,93 (d, J = 9,4 Hz, 1H), 3,90 (4, J =
9,4 Hz, 1H), 3,87-3,77 {(m, 1H), 1,84-1,72 {(m, 2H), 1,63-
1,42 (m, 4H), 1,30-1,19 (m, 2H), 0,89 (s, 9SH).

M.S. (electropulverizacién): 241,0 (M-H)- 243,0
(M+H)+. Homogeneidad de HPLC de fase inversa (0.06% TFA;
CHy,CN : Hy0) : 99%.

Sintesis de tripéptido 6

O .
At ﬂﬁ; —"Q"iﬁghiﬁ'\“"

4b

El carbamato 4b (6,15 g, 22,5 mmol) y TBTU (7,72 g,

\3l
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24,7 mmol) se pusieron en suspensién en DCM y la suepensién
se aglté ré&pidamente. Se afiadié DIPERA (3,92 ml, 22,5 mmol)
a T.A. y después de 10 minutos la reaccién era casi homogé-
nea. Seguidamente Be vertid en la reaccifn una solucién de
dipéptido 3 (10,39 g, 23,6 mmol) en DCM anhidro (100 ml)
que contenia DIPEA (4,11 ml, 23,62 mmol). La solucifn ama-
rilla resultante se dejé agitar durante 14 h. El disolvente
se evapor5 seguidamente produciendo un jarabe amarillo que
se extrajo con EtOAc (300 + 150 ml) y se lavdé con HC1l 0,05
N (2 x 200 ml), NaxCO, saturado (300 ml) y salmuera (150
ml). Los extractos combinados se secaron sobre MgS0, Yy Be
evaporaron para producir el tripéptido 6 en forma de una

espuma amarilla pflida (15,68 g, cuantitativo).

Sintesis de tripéptido 7:

(-
Q"iﬁ\tfé’ny?“ T Q°1:”;t5 ﬁ%‘n@

El tripéptido 6 (15,68 g) se disolvié en THF (200 ml)
y se afiadié agua (30 ml). La solucién resultante se enfrié
a 0°C y se afiadié una solucién de monohidrato de hidré6xido

de litio (1,18 g, 28,12 mmol) durante 3 minutos con agita-
cién vigorosa. Después de 3 h a 0°C, la base en exceso se
neutralizé con HCl1 1 N (pH final de aprox. 6) y el THF ase
evapor$, dando lugar a una suspensién acuosa {goma amari-
lla). La mezcla se extrajo con EtOAc (2 x 200 ml} y se lavd
con NaHCO, saturado (2 x 300 ml). Los extractos combinados
se secaron Bobre MgSO, y se evaporaron para producir una
espuma amarilla pélida. Una cromatografia rdpida de la es-
puma scbre gel de silice usando EtOAc como eluyente propor-
ciond 7 en forma de un sélido amorfo blanco (9,77 g. 91%).

Preparacién de Tioursas B
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Sintesis de tiourea 8a:

O T A0 A0

8a
A una solucién de isotiocianato de ter-butilo (5,0 ml;
39,4 mmol) en DCM (200 ml) se afladié ciclcpentilamina (4,67
ml; 47,3 mmol) y seguidamente DIEA, y la mezcla de reaccién
se agitd a T.A. durante 2 h. La mezcla se diluyd con EtOAc,

se lavé con una sclucifn acuosa al 10% de &cido citrico
{2x), NaHCO, saturado (2x), H;,0 (2x) y salmuera (lx). La
capa orginica se secé sobre MgSO, anhidro, se filtré y se
evapor6 para producir N-terc-butil-N'-ciclopentil-tiourea
en forma de un s6lido blanco (3,70 g; rendimiento de 47%).
La N-terc-butil-N'-ciclopentil-tiourea (3,70 g) Be disolvié
en HCl concentrado (46 ml). La solucidén amarilla oscura se
calenté a reflujo suave. Después de 40 minutos, la mezcla
de reaccifén se dejé enfriar a T.A. y posteriormente se en-
frié en hielo y se hizo bésica a pH 9,5 con 86lido y una
8olucién acuosa saturada de NaHCO,. El productc se extrajo
en BtOAc (3x). Los extractos de EtOAc combinados se lavaron
con H;O0 (2x) y salmuera (1x). La capa orgdnica se Becd
(MgsQ,), se filtré y se concentrb para producir un aélido
color beige (2,46 g en bruto). La trituracién del material
en bruto en hexano/EtOAc 95/5 proporcions, después de fil-
trar, la N-ciclopentilurea 8a en forma de un sflido blanco
(2,38 g, 90% de rendimiento).

H' RMN (400 MHz,DMSO-dg¢): & 7,58 (bs, 1H), 7,19 (bs,
1H), 6,76 (bs, 1H), 4,34 (bs, 1iH), 1,92-1,79 (m, 2H),
1,66-1,55 (m, 2H), 1,55-1,30 {(m,4H). MS; es* 144.9(M +
H)*, es™: 142,8 (M - H)".

Preparacién de tiourea 8b

Usando el procedimiento anteriormente descrito y usan-
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do ciclobutilamina disponible en el comercio en lugar de
ciclopentilamina, se produjo la tiourea 8b:

Y _
R W P Y

A
8b

Preparacién de tiourea 8¢

Usando el procedimiento hnteriormente descrito y usan-
do ciclohexilamina disponible en el comercio en lugar de
diclopentilamina, se produjo la tiourea 8c:

O T O A0

Preparacién de tiourea 8d

o Cb» @inj\u’A e

8d
A una solucién de KSCN (4,60 g; 47,33 mmol) en acetona

(35 mml) a 0°C, se afladié gota a gota cloruro de benzoilo
(5,0 ml; 43,03 mmol). La solucién lechosa se agitd en un
bafio con hielo durante 1,5 h y seguidamente se afiadié gota
a gota ciclopropilamina (3,2 ml; 46,0 mmol). La mezcla de
reaccién se agitd durante 1,5 h a 0°C y seguidamente se
afiadié mds ciclopropilamina (0,50 ml, 7,22 mmol) y la mex-
cla de reaccién se agité a T.A. durante 30 minutos adicio-
nales. L.a mezcla de reaccién se vertid en hielo/H;0 (300
ml}, se agité durante 5 minutos y el sdlido amarillo lumi-
noso se filtr5 y se lavé varias veces con H;0 y se secd pa-
ra proporcionar N-benciloxi-N'-ciclopropil-tiourea (6,62
g). La tiourea se puso en suspensién en una solucién de

va
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NaOH 2 N (50 ml) y se calent5 a reflujo durante 15 minutos.
La solucién se enfrid a T.A., se saturd con NaCl sblido y
se extrajo con EtOAc (3x). Los extractos combinados de
BtOAc se lavaron con H,O0 (2x) y salmuera (1x), se secaron
(Mgso,), se filtraron y se evaporaron para proporcionar el
producto en bruto en forma de un s6lido blanco apagado. El
86lido se triturd en hexano/EtOAc 5/5 para proporcionar la
N-ciclopropil-tiourea 84 en forma de un s86lido cristalino
blanco (2,5 g; 50% de rendimiento).

H' RMN (400 MHz,DMSO-dg): & 7,92 (bs, 1H), 7,61 (bs,
iH), 7,13 (bs, 1H), 2,39 (bs, 1H) , 0,67-0,63 (m, 2H),
0,51-0,44 (m, 2H).

MS; es* 116,9 (M + H)*, es™: 114,8 (M - H)"

EJEMPLO 1
Preparacién de Compuesto 100
Etapa 1: Sintesis de trip&ptido 10:

aoiﬂi’{:f@ :“Cﬁg’l“"——-aoip}o P

Al tripéptido 1 (1,0 g; 2,09 mmol} disuelto en THF (35
ml) se afiadieron hidroquinolina 9 (729 mg; 3,13 mmol) y
trifenilfosfina (1,1 g; 4,2 mmol). La suspensifn amarilla
se enfrié en un bafio con hielo y se afiadié gota a gota DIAD
(821 ul, 4,2 mmol). La solucién se agité a la temperatura
de un bafio con hielo durante 30 minutos y a T.A. durante 16
h. La solucién se evaporé hasta sequedad y el residuo se
disolvié en EBtOAc, se lavd con esolucién saturada de bicar-
bonatoe de sodio (2x), agua (2x) y salmuera (1x), se secd
(MgS0,), se £iltré y se evapor$ para obtener un aceite ama-
rillo que precipit6 en reposo. El B6lido en bruto se puso

—
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en suspensién en DCM y el material insoluble se separb por
filtracién. La solucién se concentrd y el residuo se puri-
ficé por cromatografia répida en hexano:BtOAc; 5:5, para
separar todas las impurezas menos polares y en CHCl,:EtOAc;
80:20 hasta que se habia eluido todo el Ph;P=0. El compues-
to deseadc sBe eluyd con CHCl,:EtQOAc; 65:35 en forma de un
86lido blanco (lc; 70% de rendimiento).

M.S. (electropulverizacifn) : 693.3 (M-H)- 695.4
(M+H) + 717.4 (Mi+Na)+ .

Homogeneidad de HPLC de fase inversa (0,06% de TFA;
CH;CN :Hz0) :99%.

Etapa 2: MonohidrSlisis selectiva de é&ster 10:

o ., _,mjv,_

Wi T MG

El tripéptide 10 {1 g; 1,44 mmol) se disolvi6 en THF
(10 ml) y se afiadieron MeOH (5 ml), agua (5 ml) y una solu-
cién acuosa 1 N de NaOH (1,5 ml) y la solucién se agits a
T.A. durante 2 h. La mezcla se evapord hasta sequedad y se-

quidamente se evapor$ conjuntamente con MeOH:tolueno (1:1;
4x), tolueno (2x) y dietil-éter (2x) para obtener el pro-
ducto (exento de agua) en forma de un sb6lido escamoso blan-
co (1,04 g; 100% de rendimiento).

M.S. (electropulverizacibn): 679.3 (M-H)- 681.3
{M+H) + 703.3 (M+Na)+.

Homogeneidad de HPLC de fase inversa (0,06% de TFA;
CH,CN:Hz0) :95%.

Btapa 3: Sintesis de diazocetona 12:

\%o
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12
Se disolvié sal de sodio 11 (supuestamente 1,44 mmol)
en THF {16 ml), se afladid trietilamina (301 ul; 2,16 mmol)
y la solucién se enfrié a 0°*C. Se afiadi6 gota a gota cloro-

5 formiato de isobutilo (2B0 pl; 2,16 mmol) y la suspensidn
blanca se agité a 0°C durante 75 minutos y segquidamente se
afiadié6 una solucién de diazometano (0,67 M en dietil-éter;
13 ml; 8,64 mmol). La mezcla de reaccién se agité 1 h a
0°C, 45 minutos a T.A. y se evapor$§ para proporcionar una

10 suspensién espesa. Esta suspensién se disolvid en EtOAc y
agua. La solucifn orginica se lav® con NaHCO; saturado
(2x), agua (2x) y salmuera (1x), se sec6 (MgS80,), se filtré
y se evapor$ para proporcionar el producto de diazocetona
en forma de un s6lido coler marfil (el material en bruto se

15 wusb para la siguiente etapa; supuestamente 1,44 mmol).

M.S. (electropulverizacitn) : 703.3 (M-H)- 705.3
(M+H)+. Homogeneidad de HPLC de fase inversa (0.06% TFA;
CH,CN: H;0) : 91%.

20 Btapa 4: Sintesis de bromocetona 13:

" . ! MTIP,L.
Qi%rgﬂ?_ aoip;I:?H 7

A 0¢C, a una solucién de diazocetona 12 (1,44 mmol) en

THF (24 ml) se afiladié gota a gota una solucién de HBr (1,0
ml) y la mezcla se agité durante 1 h. La solucién se diluyé
25 con EtCAc, Be lavé con una polucisén spaturada de NaHCO,

\3



10

15

20

25

-36-

(2x), agua (2x) y salmuera (1x), se sectd {(MgSO,), se filtré
Y 8e evapor$ para proporcionar la bromocetona deseada en
forma de un s6lido color marfil-beige (1,1 g; supuestamente
1,44 mmol).

M.8. (electropulverizacidn): 757,313 (M), 759,3 (M+2).

Etapa 5: Sintesis de triazolil-tripéptido 14:

“CC o peeass

O\DlM;%:_ ~ ﬁa,igir:?“ i~

Se disolvieron a-bromocetona 13 (0,40 mmol) y N-

ciclopentilticurea (68,5 mg; 0,48 mmol) en isopropancl (15
ml) y la solucibén amarilla se calentd a 70°C durante 75 mi-
nutos. La solucién se dejé enfriar a T.A. y se evapor$ has-
ta sequedad. El residuo se disolvid en EtOAc. La solucién
ge lavé con NaHCO, saturado (2x), agua (2x) y salmuera
(1x), se sec6 {MgSO,), se filtr§ y Be concentr$ para pro-
porcionar el producto en forma de una espuma naranja-
marrén. Una cromatograffa de columna ripida en hexano:EtOAc
7:3 gepar6 las impurezas menos polares y una con 6:4 recu-
perd el compuesto deseado en forma de una espuma amarilla
luminosa (218 mg; 69%).

M.S. (electropulverizacién) : 801.4 (M-H)- B03.4
(M+H) + 825 (M+Na)+ .

Homogeneidad de HPLC de fase inversa (0.06% TFA;
CH.CN: H;0): 99%.

Btapa 6: hidrélisis de é&ster 1l4:
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o h RECReS
o l"??u‘?' — o\,ip}iy?

Compuesto 100

Una solucién de éster metilico 14 (145 mg; 0,181 mmol)
en THF (3 ml), MeOH (1,5 ml) y una solucifn acucsa de LiOH
(75,8 mg; 1,81 mmol) en agua (1,5 ml} se agité durante 18
h. La solucién orgfnica se concentr$ para proporcionar una
suspensién blanca apagada que se diluy$ con EtCAc y salmue-
ra para obtener una solucién total. El pH se ajustd a 6 me-
diante la adicién de HCl 1 N y la capa organica se extrajo
adicionalmente con EtOAc (2x). Los extractor orgdnicos com-
binados se lavarcn con agqua (2x), salmuera (1x), se secaron
(MgS0Q,), se filtraron y se evaporaron para proporcionar el
compuesto deseado en forma de un sélido amarillo (138,2 mg,
97% de rendimiento).

Conversi6n a sal de Na:
El compuesto 100 (138,2 mg; 0,175 mmol) se disolvié en
MeOH (30ml) y se afiadi6 1 equivalente de NaOH 0,01 N (17,5

ml). La solucién amarilla transparente se concentrd para
separar MeOH y se diluyd con agua, se congeld y se liofili-
z6 para obtener el producto (sal de Na) en forma de un a&-
lido amorfo amarillo (139 wg; rendimiento tebSrico: 142 mg;
P.M, de la sal de Na: 810,95).

M.S. (electropulverizacién): 787.2 (M-H)- 789.3
{(M+H) + 811.3 (M+Na)+. Homogenelidad de HPLC de faee in-
versa (0.06% TFA; CH,CN : H,;0): 98%.

H' RMN (400 MHz,DMSO-dg): mezcla de rot&meros aprox.
5:1; 5§ 8,14 (bs, 1H) , 8,02 (4, J = 9,2 Hz, 1H) , 7,89 (d,
J = 6,7 Hz, 1H), 7,49-7,36 (m, 2H), 7,27 (bs, 1H),

\#
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7,06-6,96 {(m, 2H), 6,10-5,90 (m, 1H), 5,33 (s, 1H), 5,01
(d, J = 16,8 Hz, 1H), 4,84 (d, J = 10,6 Hz, 1H}, 4,79-
4,65 (m, 1H), 4,47-4,40 (m, 1H), 4,30 (d, J = 11,5 Hz,
1H), ), 4,15 (4, J = 8,8 Hz, 1H), 4,00-3,85 {m, 2H), 3,90

5 {s, 3H), 2,37-2,26 {(m, 1H), 2,15-1,91 (m, 2H), 1,80-1,23
(m, 18H), 0,96 y 0,86 (2x s, 9H).

EJEMPLO 2
Preparacifén de compuesto 101

10 Usando el mismo procedimiento descrito en el Ejemplo 1
y usando N-ciclobutil-tiourea 8b en 1lugar de wusar N-
ciclopentil-tiourea 8a en la etapa 5 se dio lugar al com-
puesto 101 en forma de la sal de TFA:

1 g—iLD
Qoi;l}i >

15 Compuesto 101

H! RMN (400 MHz,DMSO-ds): mezcla de rot&meros aprox.

90:10, descripcién de isémeros principales; & 8,59 (s, 1H),
8,45-8,39 (m, 1H), 8,25 (bs, 1H), 8,20 (d, J = 9,2 Hz, 1H),

20 7,84 (bs, 1H), 7,74 (s, 1H), 7,32~7,26 (m, 1lH}, 7,01 (4, J
= 8,3 Hz, 1BH), 5,78-5,66 (m, 2H), 5,20 {(dd, J = 17,0, 1,6
Hz, 1H}, 5,09-5,04 (m, 1H), 4,53-4,36 (m, 4H), 4,05-3,92
(m, 2H), 3,97 (s, 3H), 2,63-2,55 (m, 1H), 2,44-2,29 (m,
3H), 2,07-1,95 (m, 3H), 1,79-1,23 {(m, 12H), 0,96 (B, SH).

25 M.S. (electropulverizacién): 773.4 (M-H)- 775 .4
(M+H) +. Homogeneidad de HPLC de fape inversa (0.06% TFA;
CHCN: Ha0): 98%

EJEMPLO 3
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Preparacién de Compuesto 102

Usando el mismo procedimiento descrito en el Ejemplo 1
y usando N-ciclohexil-tiocurea 8c en lugar de usar N-
ciclopentil-tiourea 8a en la etapa 5 se dio lugar al Com-

5 puesto 102 en forma de la sal de TFA:

Rk
0‘1%99?

Compuesto 102

H! RMN (400 MHz,DMSO-d¢): mezcla de roti&meros aprox.

10 90:10, descripcién del is6mero principal; & 8,61 (s, 1H),

8,26-8,17 (m, 2H), 8,13-8,04 (m, 1H), 7,81 (bs, 1H), 7,73

(bs, 1H), 7,32-7,24 (m, 1H), 7,07 (d, J = 8,2 Hz, 1H),

5,78-5,65 (m, 2H), 5,23-5,15 (m, 1H), 5,09-5,03 {(m, 1H),

4,51-4,43 (m, 3H), 4,05-3,77 (m, 3H), 3,97 (s, 3H), 2,64-

15 2,55 (m, 1H), 2,38-2,27 (m, 1H), 2,05-1,95 (m, 3H), 1,79-
1,71 (m, 2H), 1,66~1,19 (m, 16H), 0,96 (s, S9H).

M.S. (electropulverizacifn): 801,4 (M-H)- 803,4

(M+H)+. Homogeneidad de HPLC de fase inversa (0.06% TFA;
CH,CN: H,;0): 99%
20
BJEMPLO 4
Preparacién de Compuesto 103

\d
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El Compuesto 100 (30 mg, 0,038 mmol) se combiné con
HATU (17 mg, 0,045 mmol) y se disolvi6é en DMF anhidra (4
ml) . La solucién se agité a T.A. antes de que Be afiadiera
gota a gota DIPEA (26 ul, 0,15 mmol) durante aprox. 1 minu-
to. La mezcla se agité durante 60 minutoe a T.A. y se ana-
1liz6 por HPLC analitica en cuanto a la formacifn del éater
activado. A continuacién de esto, se afiadid una solucién de
bencenosulfonamida (23 mg, 0,15 mmol), DMAP (17 mg, 0,14
mmol) y TBU (22 gl, 0,15 mmol) en DMF (1 ml). La mezcla de
reaccién se agitd 24 h a T.A. antes de ser vertida en EtOAc
{50 ml) y Be lavé con soluciones saturada de NaHCO,; y satu-
rada de salmuera. La fase orgénica se sec6 sobre MgSO,, se
filtrs y se concentrS. El residuo se reconstituyé en DMBO y
se purificé por HPLC preparativa. Una liofilizacién propor-
cion6 el producto final (17 mg, 48%) en forma de un sélido
amorfo amarillo pdlido.

H' RMN (400MHz, DMSO-d6), & 10,89 (s, 1H), 8,84 (s,
1H), 8,20 (d, J = 8,8 Hz, 1H), 68,18-8,08 (m, 2H), 7,89 (4,
J= 7,6 Hz, 2H), 7,70 (d4d, g = 7,6, 7,6 Hz, 2H), 7,58 (dd4,
J=17,7, 7,7 Hz, 2H), 7,28 (bs, 1H), 7,11 (d, J = 6,6 Hz,
iH), 5,75 (bs, 1H), 5,37-5,25 (m, 1H), 5,12 (d, J = 17 Hz,
1H), 4,92 (d, J = 12 Hz, 1H), 4,58-4,42 (m, 3H), 4,24 (bs,
1H), 4,05 (d, J = 7,8 Hz, 1H), 3,97 (8, 3H), 3,93 (d, J =
7,8 Hz, 1H), 2,69-2,61 (m, 1H), 2,35-2,21 {(m, 1H), 2,13-
1,98 {(m, 3H), 1,78-1,68 (m, 4H), 1,68-1,51 (m, BH)}, 1,50-
1,41 {(m, 4K), 1,29-1,22 (m, 1H), 0,99 (8, 9H).
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MS (electropulverizacién): 928,5 (M + H)+, y 926,5
{M-H) -.
RP-HPLC: Rt = 7,3 minutos (homogeneidad = 99%).
Usando la secuencia sintética mostrada en el Eaquema
5 2, se prepararon los sigulentes compuestos:

EJEMPLO 5
Etapa 1: sintesis de dipéptido 16:

-y 7 -y
%T?;v;:. “r°1’§:!s§°:~

16
10 Se disolvié dipéptido 15 (4,0 g; 7,02 mmol) en THF (20

ml), MeOH (10 ml) y agua (10 ml) y se afiadié una solucién
acuosa 1 N de NaOH (1,05 equivalentes; 7,4 ml). La solucién
se agité a T.A. durante 2,75 h. La mezcla se evapord hasta
sequedad. El residuo se diluy5 con agua, se congelé y pe
15 1liofiliz6 para proporcionar la sal de sodic 16 en forma de
un 86lido amorfo blanco (4,28 mg).
M.S. (electropulverizacién): 554.2 (M-H)- 556.3
(M+H) + 578.2 (M+Na)+.
Homogeneidad de HPLC de fase inversa (0.06% TFA;
20 CH,CN: Ha0): 96%.

Etapa 2: sintesis de dipéptido-diazocetona 17:

>F°".!’9uiqo?u- *rY?ov;:-

La sal de sodio 16 (supuestamente 7,0,2 mmol) se di-
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golvié en THF (78 ml); se afladid trietilamina (1,37 ml,
9,83 mmol) y la solucién se enfrif a 0°C. Se afiadié gota a
gota cloroformiato de isobutilo (1,28 ml; 9,83 mmol) y la
suspensién blanca se agité a 0°C durante 2 h, y seguidamen-
te se afladié una eolucién de diazometano (0,67 M en dietil-
éter; 63 ml; 42,13 mmol). La mezcla de reaccifn se agitd 1
h ao0°C, 1,25 h a T.A. y se evapor{ para proporcionar una
suspensifn espesa. Esta suspensibén se disolvié en EtQAc y
agua. La 8olucién orginica se lavé con NaHCO, saturado
(2x), agua {2x) y salmuera (1x), se secé (MgSO,), Be filtrd
Y 8e evapor$ para proporcionar la diazocetona 17 en forma
de un s6lido color beige (material en bruto usado para la
siguiente etapa; supuestamente 7,02 mmol).

M.S. (electropulverizacién: 578.2 (M-H)- 580.3
{(M+H) +. Homogeneidad de HPLC de fape inversa (0,06% de TFA;
CH.CN:Hz0) : 90%.

Etapa 3: Sintesis de dipéptido-bromocetona 18:

o " ) mu-)i,..
preel gpree

17
A 0°C, a una solucién de diazocetona (supuestamente
1,44 mmol) en THF (116 ml) se afiadid gota a gota una solu-
cién acuosa al 48% de HBr (S,1 ml) y la mezcla se agitd du-
rante 2 h. La solucién se diluyé con EtOAc, se lavd con una

solucién saturada de NaHCO; (2x), agua (2x) y salmuera
(1x), se secS (MgSO,), se filtr6 y se evaporé para propor-

cionar la bromocetona deseada en forma de un sélido color
beige (4,25 g; 6,72 mmol).
M.S. (electropulverizacién): 632 (M) 634,2 (M+2).

Etapa 4: Sintesis de dipéptido 19:

o\
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§ A
Recas A0 “C b

T X TR

Se disolvieron ac-bromocetona 18 (512 mg; 0,81 mmol) y
N-ciclopentiltiourea (128,4 mg; 0,89 mmol) en isopropanol
(20 ml). La solucién amarilla resultante se calentd a 7d-c
durante 1,5 h. La solucién pe dejé enfriar a T.A. y se eva-
pord hasta sequedad. El residuo se diluy6 con EtOAc. La Bo-
lucién de EtOAc se lavd con NaHCO, saturado (2x), agua (2x)
y salmuera {(1x), se secé6 (MgSO,), se filtr6 y se concentrd
para proporcionar el producto en forma de una espuma color
naranja-marrén. Una cromatograffia en columna rdpida en
hexano:EtOAc 7:3 separd las impurezas menos polares y con
6:4 Be recuperd el compuesto deseado en forma de un sélido
amarillc luminoso (411,5 mg; 75%).

M.S. (electropulverizacién): 676,3 (M-H)- 678,3 (M+H)+

Homogeneidad HPLC de fase inversa (0,06% TFA;
CH,CN:H;0) : 99%.

Etapa 5: Sintesis de tripéptido 20

...om?g}b o~ he L
>r°1r'%y§a. O\"lf[[m an‘txrz?ﬁa.

Se disolvid el Boc-dipéptido (32,6 g; 0,048 mmol) en
HCl/dioxano 4 N (3 ml) y se agit6é a T.A. Después de 2 h, la
mezcla de reaccién fue tratada evaporando hasta sequedad.

La sal de HCl Be obtuvo asi en forma de un sélido color

blanco apagado. La sal de HCl se sometidé a alto vacio du-
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rante 30 minutos. A una solucién de la sal de HCl en DCM (2
ml) y DIEA (33 ul; 0,192 mmol) se afiadié urea 5 (13,96 mg:;
0,058 mmol}, y seguidamente un agente de acoplamiento de
HATU (21,90 mg; 0,058 mmol). La mezcla de reaccibén se agité
a T.A. durante 3 h. La mezcla de reaccién se diluyd con
EtOAc, Be lavd con NaHCO, saturado (2x), agua (2x) y sal-
muera (1x), se sBecd (MgSO,), se filtr6 y se evaporb6 para
proporcionar el producto en bruto en forma de un aceite es-
pesc amarillo (supuestamente 0,048 mmol).

M.S. (electropulverizacién): 800,4 (M-H)- 802,4
(M+H) +. Homogeneidad de HPLC de fase inversa (0,06% TFA;
CH,CN:H;0) : 95%.

Etapa 6: Hidré6lisis de éster metilico de tripéptido

mom/[:"}) ...om,f,?—'b
W T ST

o

Una solucién de éster metflico 20 (77,80 mg; 0,097
mmol) en THF (2 ml) y MeOH (1 ml} y una solucién acuosa de
LiOH (40,7 mg; 0,97 mmol) en agua (1 ml) se agité durante
16 h. La solucién orgénica se concentrS para proporcionar
una suspensidn color blanco apagado. El material en bruto
Be purificé por HPLC preparatoria (YMC Combiscreen ODS-AQ,
50 x 20 mm ID S-5 micréSmetros, 120A; A=220 nm) usando un
gradiente lineal y 0,06% de TFA CH,CN/H 0. Las fracciones
puras se combinaron, se concentraron y se convirtieron en

la sal de scdio.

Conversién en la sal de Na:
Las fracciones concentradas se diluyeron con EtOAc y
unos pocos ml de salmuera (basificadas a pH ~ 13 con NaOH 5

po
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N y seguidamente neutralizadas a pH 5,5-6,0 con HCl 1 N).
El producto se extrajo con EtOAc (3x), se lavé con agua
(2x) y salmuera (1x), se Becd (MgSO,), se filtrd y se eva-
poxé hasta sequedad para proporcionar el producto neutro en
forma de un 88lido amarillo (52,7 mg; 70%). El producto
neutro (49,4 mg; 0,0627 mmol) se disolvid en MeOH (10 ml) y
se afiadié 1 equivalente de NaOH 0,01 N (6,27 ml). La solu-
cién amarilla transparente se concentr$ para separar MeOH y
se diluy5 con agua, se congeld y se liofiliz6 para propor-
ciocnar el producto (sal de Na) en forma de un sélido amorfo
amarillo (50,8 mg; rendimiento tebrico: 50,8 mg; p.m. de la
sal de Na: 809,75).

H' RMN (400 MHz,DMSO-d¢): mezcla de rotimeros aprox.
8:1; 6§ 8,20 (be, 1H) , 7,96 (4, J = 8,8 Hz, 1H) , 7,86 (d,
J = 5,7 Hz, 1H), 7,51-7,47 (m, 2H), 7,26 (s, 1H), 6,97
(d, J = 8,6 Hz, 1H), 6,19-6,02 (m, 1H), 5,33 (bs, 1H),
4,99 (d, J = 16,8 Hz, 1H), 4,77 (4, 0 = 10,0 Hz, 1H),
4,52-4,41 (m, 2H)}, 4,34 (d, J = 11,0 Hz, 1H), ), 4,04-
3,96 (m, 2H), 3,89 (s, 3H), 3,79-3,68 (m, 1H)}, 3,68-
3,15 (bajo pico de agua, 2H), 2,45-2,36 (m, 1H), 2,05-1,92
{m, 2H}), 1,82-1,35 {m, 16H), 1,35-1,12 {m, 2H), 0,91 y
0,84 (2x s, 9H).

M.S. (electropulverizacifén): 786.4 (M-H)- 788.3
{M+H) + 810 (M+Na)+. Homogeneidad de HPLC de fase inversa
{0.06% TFA; CH,CN: Ha0): 99%.

EJEMPLO 6
Compuesto 104:

Usando el mismo procedimiento descrito en el Ejemplo 6
y usando el ciclobutil-carbamato de terc-butil-glicina en
la Etapa 5 en lugar de urea 5 y purificando el Acido car-
boxilico en bruto después de la Etapa 6 por HPLC, se pro-
porcioné el compuesto del titulo en forma de una sal de
TFA:

%A
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s

Compuesto 104

H' RMN (400 MHz,DMSO-dg): mezcla de rotimeros aprox.
7:1;  8.09 (bs, 1H) , 8,02 (d, d = 9,0Hz, 1H) , 7,88 (4,
J=6,5 Hz, 1H), 7,45 (8, 1H), 7,40 (8, 1H), 7,28 (4, J
= 2,3 Hz, 1lH), 7,16-7,08 (m, 1H), 7,07-7,00 {m, 1H),
6,10-5,95 (m, 1H), 5,32 (ba, 1H), 5,00 (d, J = 17,2 Hz,
i1H), 4,82 (d, J = 11,4 Hz, 1H), 4,64-4,52 (m, 1H), 4,648-
4,41 (m, 1H), 4,29 (d, J = 11,7 Hz, 1H), )}, 4,12 (d, T =
8,6 Hz, 1H), 3,97-3,85 (m, 2H), 3,91 (s, 3H)}, 2,36-2,27
(m, 1H), 2,18-2,04 {m, 2H), 2,03-1,81 (m, 6H), 1,77-1,43
(m, 9H), 1,41-1,34 (m, 1H), 0,96 y 0,85 (2x 8, 9H).

M.S. (electropulverizacidén) : 773,3 (M-RH)- 775,4
{M+H) +. Homogeneidad de HPLC de fase inversa (0.06% TFA;
CH\CN: H,0): 99%.

EJEMPLO 7
Compuestec 105

Usando el mismo procedimiento descrito en el Ejemplo 6
y usandc el ciclohexil-carbamato de terc-butil-glicina en
la Etapa 5 en lugar de urea 5, se suministrd el compuesto
del titulo en forma de sal de scodio:



e
g

Compuesto 105

H! RMN (400 MHz,DMSO-ds): mezcla de rot&meros aprox.
5 5:1; § 8,29 (bs, 1H) , 8,02 (d, J = 9,0Hz, 1H) , 7,89 (4,
J=6,5 Hz, 1H), 17,45 (8, 1H), 7,40 (8, 1H), 7,27 (d, J
2,2 Hz, 1H), 7,05 (d, J = B,6 Hz, 1H), 7,00 (dd, J =
2,0, 9,0 Hz, 1H), 5,89 (bs, 1H), 5,34 (s, 1H), 5,08 {(d, g
= 17,0 Hz, 1H), 4,91 (d, J = 9,4 Hz, 1H), 4,43 (dd, T =
10 8,4 , 16,8 Hz, 1H), 4,36-4,24 (m, 1H), 4,14 (4, J = 8,6
Hz, 1H), ), 4,00-3,86 (m, 3H), 3,89 (s, 3H), 2,35-2,23
(m, 1H), 2,04-1,91 (m, 5H), 1,79~1,41 (m, 10H), 1,39-1,08
(m, 7H), 0,97 y 0,86 (2x s, SH).
M.S. (electropulverizacién) : 801,4 (M-H)- 803,4
15 (M+H)+. Homogeneidad de HPLC de fase inversa (0.06% TFA;
CH,CN: H,0): 98%.

EJEMPLO 8
Compuesto 106

MeO N l£>—%t:)
AL o~
() ﬁ? 1

Usando el mismo procedimiento descrito en el Ejemplo 6

20

Yy usando el ciclopentil-carbamato de ciclohexil-glicina en
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la Etapa 5 en lugar de urea 5, se suminiatr§ el compuesto
del titulo en forma de la sal de sodio:

H® RMN (400 MHz,DMSO-dg): mezcla de rot&meros aprox.
1:4; 8 8,22 y 8,04 (2x8, 1E) , 8,00 (d, J = 9,2Hz, 1H) ,
7.91 {(d, J = 6,5 Hz, 1H), 7,46 (s, 1H), 7.41 (s, 1H),
7.27 (d, J = 2,4 Hz, 1H), 7,20 (d, J = B,4 Hz, 1H), 7,01
(dd, J = 2,4 , 9,0 Hz, 1H), 6,09-5,98 {m, 1H), 5,34 (s,
1H), 4,98 (dd, J = 1,6, 17,4 Hz, 1H), 4,80 (4, J = 11,9
Hz, 1H), 4,73-4,67 (m, 1H), 4,43-4,31 (m, 2H), 4,05-3,95
(m, 2H), 3,95-3,84 (m, 1H), 3,90 (s, 3H), 2,38-2,29 (m,
iH), 2,03-1,92 (m, 2H), 1,83-1,21 {(m, 24H), 1,21-0,83 {(m,
5H)

M.S. (electropulverizacidn): 813,4 (M-H)- 815,4
(M+H) +. Homogeneidad de HPLC de fase inversa (0.06% TFA;
CH,CN : Ha0) : 99%,

EJEMPLO 9
Compuesto 107:

Usando el mismo procedimiento descrito en el Ejemplo 6
y usando el ciclopentil-carbamato de ciclopentil-glicina en
lugar de urea 5 en la Btapa 5, se suministrd el compuesto
del titulo, que se convirtid en su correspondiente sal de
Na.

EJEMPLO 10
Ensayo de proteasa NS3-NS4A

El ensayo enzimitico usado para evaluar el presente
compuesto Be describe en los documentos WO 00/09543 y WO
00/59929.

EJEMPLO 11
Ensayo de replicacifén de RNA de HCV basado en células

Cultivo celular

Células Huh7 que mantienen establemente un replicén de
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HCV subgenémico fueron establecidas como se describié pre-
1999. 110-113) y se
Se mantienen células

viamente (Lohman et al., Science 285:
denominaron la linea celular 822.3.
822.3 en medio Earle modificado de Dulbecco (DMEM) comple-
mentado con 10% de FBS y 1 mg/ml de neomicina (Standard Me-
dium). Durante el ensayo, se usd medio DMEM complementado
con 10% de FBS, que contenia 0,5% de DMSQO y carecia de neo-
micina (Medio de Ensayo). antes de 16 horas de la adicién
del compuesto, células S$22.3 fueron tripsinizadas y dilui-
das hasta 50.000 células/ml en Medio Standard. Se distribu-
yeron 200 pl (10.000 células) en cada pocillo de una placa
de 96 pocillos. La placa se incub& sequidamente a 37°C con

5% de CO; hasta el dia siguiente.

Reactivos y materiales:

Almacena-
Producto Expresa Catflogo N*
niento
. |
DMEM Wisent Inc. | 10013CV 4°C
DMBO Sigma D-2650 TA
PRS de Dublecco Gibco-BRL 14190-136 TA
Bio-
Suero Bovino fetal 14-901F -20°Cc/4°C
Whittaker
Neomicina {G418) Gibco-BRL 10131-027 -20°c/4°C
Tripsina-EDTA Gibco-BRL 25300-054 -20°C/4°C
Placas de 96 pocillos | Coatar 3997 TA
Unidad de filtracién
Millipore SLGV02s5L8 TA
de 0,22 ym de PVDF
Placa de titulacidén de
pocillos profundos de | Beckman 267007 TA
polipropileno

Preparacifén de Compuesto del Ensayo

Se aifladieron 10 pl del compuesto del ensayo (en 100%
de DMSC) a 2 ml de Medio de Ensayo hasta una concentracién
final de DMSO de 0,5% y la solucién fue sonicada durante 15
minutos y se filtr6 a través de una unidad de filtracién

A\
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Millipore de 0,22 uM. SE transfirieron 900 pl en la hilera
A de una placa de titulacién de pocillos profundos de poli-
propileno. Las hileras B a H contenian 400 pul de partes
alicuotas de Medio de EnsBayo {(gque contenia 0,5% de DMSO) y
se usaron para preparar diluciones en serie 1/2) transfi-
riendo 400 ul de una hilera a otra (no se incluy$ ningiin

compuesto en la hilera A).

Aplicacién de compuesto del ensayo a células

El medio de cultivo celular fue aspirado'de la placa
de 96 pocillos que contenia laa células S$22.3. Se transfi-
rieron 175 ul del medio del ensayo con la dilucibén apropia-
da de compuesto del ensayo desde cada pocillo de la placa
de compuesto al pocillo correspondiente de la placa de cul-
tivo celular (la hilera H se us® como el "testigo sin in-
hibicién"). La placa de cultivo celular se incubé a 37° con
5% de CO; durante 72 h.

Extraccién de RNA celular total

a continuacién del periodo de incubacién de 72 h, el
RNA celular total fue extraido de las células S22.3 de la
placa de 96 pocillos usando el estuche de ensayo RNeasy 96
(Qiagen®, RNeasy Handbook. 1999). Brevemente, el medio de
ensayo fue completamente separado de las células y se afia-
diercon a cada pocillo 100 gl de tampSn RLT (Qiagen®) que
contenfa P-mercaptoetanol 143 mM de la placa de cultivo ce-
lular de 96 pocillos. La microplaca fue suavemente agitada
durante 20 segundos. Sequidamente se afiadieron 100 ul de
etanol al 70% a cada pocillo de lamicroplaca y se mezcld
con pipeteo. El lisado fue separado y fue aplicado a poci-
llos de una placa RNeasy 96 (Qiagen®) que se colocf en la
parte superior de un blogque de pocillos Qiagen® Square-
Well. La-placa RNeasy 96 fue sellada con cinta y el blogue
Square-Well con la placa RNeasy 96 fue introducida en 1la

&L
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Bujecién y colocada en un cubo rotor de una centrifugadora
4K15C. La muestra fue centrifugada a 6.000 rpm (-~ 5.600 x
g) durante 4 minutos a temperatura ambiente. La cinta se
retir6 de la placa y se afladieron 0,8 ml de tampSn Buffer

RWl1l (estuche de ensayo Qiagen® RNeasy) a cada pocillo de
la placa RNeasy 96. La placa RNeasy 96 fue sellada con un
nuevo trozo de cinta y se centrifugd a 6.000 rpm durante 4
minutos a temperatura ambiente. La placa RNeasy 96 se colo-
c6 en la parte superior de otro blogque Square-Well limpilo,
la cinta se retir$ y se afiadieron 0,8 ml de tampén RPE (es-
tuche de ensayo Qiagen® RNeasy) a cada pocillo de la placa
RNeapy 96. La placa RNeasy 96 fue sellada con un nuevo tro-
zo de cinta y se centrifugb a 6.000 rpm durante 4 minutos a
temperatura ambiente. La c¢inta ee retiré y se afladieron
otros 8 ml de tampbén Buffer RPE (estuche de ensayo Qiagen

RNeasy} a cada pocillo de la placa RNeasy 96. La placa
RNeasy fue sellada con un nuevo trozo de cinta y se centri-
fugbé a 6.000 rpm durante 10 minutos a temperatura ambiente.
La cinta se retir6, la placa RNeasy 96 se colocS en la par-
te superior de un estante gque contenia microtubos de reco-
gida de 1,2 ml. El RNA fue eluido afladiendo 50 ml de RNasa
exento de agua, sellando la placa con un nuevo trozo de
cinta e incubando durante 1 minuto a temperatura ambiente.
La placa se centrifugé aseguidamente a 6.000 rpm durante 4
minutos a temperatura ambiente. La etapa de elucién se re-
pitid con un segundo wvolumen de 50 ul de RNasa exenta de
agua. Los microtubos con RNA celular total se almacenaron a
-70°.,

Cuantificacién de RNA celular total.
Se cuantificdé RNA en el sistema STORM® (Moledular Dy-
namics®) usando el estuche de ensayo de cuantificacién de

RNA RiboGreen® (Molecular Probes®). Brevemente, el reacti-
vo RiboGreen se diluyé 200 veces en TE (Tris-HCl 10 mM, pH
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= 7,5, EDTA 1 mM). Generalmente, se diluyeron 50 ul de re-
activo en 10 ml de TE. Una curva est&ndar de RNA ribosomal
se diluyé en TE hasta 2 pg/ml y cantidades predeterminadas
(100, 50, 40, 20, 10, 5, 2 y 0 pl) de la solucién de RNA
ribosomal fueron segquidamente transferidas a una placa de
96 pocillos nueva (COSTAR n® 3997} y el volumen se completd
hasta 100 g1 con TE. Generalmente, la columna 1 de la placa
de 96 pocillos se usbd para la curva esténdar y los demfs
pocillos se usaron para cuantificar las muestras de RNA. Se
transfirieron 10 ul de cada muestra de RNA que iba a ser
cuantificada al correspondiente pocillo de la placa de 96
pocillos y se afiadieron 90 pul de TE. Se afiadié un volumen
(100 ul) de reactivo RiboGreen diluido a cada pocille de la
placa de 96 pocillos y se incubd durante 2 a 5 minutos a
temperatura ambiente, con proteccién de la luz (una muestra
de RNA de 10 pl en un volumen final de 200 pl genera una
dilucién 20 ). La intensidad de la fluorescencla de cada

pocillo se midié en el sistema STORM® (Molecular Dyna-

mice®). Se creé una curva esténdar sobre la base de lase
cantidades conocidas de RNA ribosomal y las intensidades
fluorescentes resultantas. La concentracién de RNA en las
muestras experimentales sBe determiné a partir de la curva
esténdar y se corrigif para la dilucifén 20X.
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Reactivos y materiales:
Catilogo |Almacena-
Producto Empresa
a* miento
I I

DEPC Sigma D5758 4°C
EDTA S8igma E5134 TA
Trizma-Base Sigma T8524 TA
Trizma-HCl Sigma T7149 TA
Collection Tube

Qiagen 19562 TA
Strips
Estuche de ensayo

] Molecular

de cuantificaci6n R11490 -20°C

Probe
de RNA Ribogreen
Estuche de ensayo

Qiagen 74183 TA
Rneasy 96
Blogques Squazre-Well | Qiagen 19573 TA

RT-PCR en tiempo real.

El RT-PCR en tiempo real se realizd en un sistema de

deteccién de secuencias ABI Prism 7700 usando el estuche de
ensayo TagMan EZ RT-PCR (de la empresa Perkin-Elemer Ap-
plied Bioeystema®). El RT-PCR fue optimizado para la cuan-
tificacién del S'IRES de RNA de HCV usando la tecnologia de
TagMan (Roche Molecular Diagnostics Sustems) eimilar a la
técnica previamente descrita (Martell et al., 1999. dJ.
Clin. Microbiol. 37:327-332). El sistema explota la activi-
dad nucleolitica en 5'-3' de la DNA-polimerasa de AmpliTaq.
el método utiliza una sonda de hibridacién
(sonda PUTR)
especificamente a la plantilla entre los cebadores de PCR
{cebadores 8125 y 7024). El extremo 5' de la sonda contiene
[FAM]) vy
el extremo 3 (6-
carboxitetrametil-rodamina [TAMRA]). El espectro de emisién

Brevemente,

fluortgena de etiqueta dual gque Be reasocia

un reportero fluorescente (6-carboxifluoresceina

contiene un inactivador fluorescente

del reportero FAM fue suprimido por el 1inactivador en la
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sonda de hibridacién intacta. La degradacidén de nucleasa de
la sonda de hibridacién libera el reportero, dando lugar a
un aumento de la emisién de fluorescencia. El detector de
secuencias ABI Prism 7700 mide el aumento de la emisidn de
fluorescencia continuamente durante la amplificacién por
PCR de forma que el producto amplificado fue directamente
proporcional a la gefial. La repreeentacién de la amplifica-
cién fue analizada tempranamente en la reaccién en un punto
que representa la fase logaritmica de la acumulacién de
producto. Un punto que representa un umbral de deteccidn
definida del aumento en la sefial fluorescenﬁe asociada con
el crecimiento exponencial del producto de PCR para el de-
tector de secuencias se definié como el umbral del ciclo
(Cr). Los valores de C; son inversamente proporcionales a
la cantidad de RNA de HCV producido; de forma que bajo con-
diciones idénticas de PCR, cuanto mayor es la concentracidén
de partida de RNA de HCV, mis bajo es el valor de C;. Se
cred una curva estindar automiticamente por el sistema de
deteccién ABI Prism 7700 representando grificamente el va-
lor de Cy frente a cada dilucién estéindar de concentracién
conocida de RNA de EHCV.

Las muestras de'referencia para la curva est&ndar es-
tén incluidas en cada placa de RT-PCR. El RNA de replicén
de HCV ge sintetizé (por transcripcién de T7) in vitro, se
epurificé y se cuantificé por ODig. Considerando que 1 pg
de este RNA = 2,15 x 10! copias de RNA, se hicieron dilu-
ciones con el fin de tener 10° 107, 10% 10% 10 10® & 10°

‘coplas de RNA genfmico/S pl. E1l RNA de Huh-7 celular total

se incorpord también con cada dilucién (50 ng/5 pl). Se
combinaron 5 ul de cada patrén de referencila (replicén de
HCV + RNA de Huh-7) con 45 pl de reactivo Mix, y se usaron
en la reaccién de RT-PCR en tiempo real.

La reaccién de RT-PCR en tiempo real se ajustd para
las muestras experimentales que se purificaron en placas de
96 pocillos RNeasy combinando 5 pl de cada muestra de RNA
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celular total con 45 pul de reactivo Mix.

Reactivos y materiales:

Almacensmie
Producto EMPRESA Catalogo n*
ato
- |
Eatuche de ensa PE Applied
o P NBO08-0236 -20°C
TagMan EZ RT-PCR Bicaystems
Micraohmp tical PE lied
oe App NB801-0935 TA
Caps Biosystems
Placa de reaccién de
PE Applied
96 pocillos MicroAmp \ N801-0560 TA
Biosystens
Optical

Preparacién de

mezcla de reactivos:

Voluman Volumen para una

para una placa (ul) (51 Cone.
Components ,

muastra meastras + volumen | final

(nl) muerto)
Rnase-exento de agua | 16,5 1617
TampSn 5K TaqgMan EZ 10 980 1X
Mn{OAc); (25mM) 6 580 3 mM
dATP (10mM) 1,5 147 300 uM
dCTP (10mM) 1,5 147 300 gM
dGTP (10mM) 1,5 147 300 uM
duTP (20mM) 1,5 147 600 uM
Cebador directo

1 98 200 nM
(1ouM)
Cebador inverso

1 28 200 nM
(1ouM)
Sonda PUTR (5uM} 1 196 200 nM
rTth DNA-pol

POSYTTase 12 196 0.1 U/uL
(2.5 U/uL)
AmpErase UNG (1U/gL) | 0,5 49 0.01 U/uL
Volumen total 415 4410
Secuencia del cebador directo (SEQ ID. 1l): 5'-ACG CAG

AAA GCG TCT AGC CAT GGC GTT AGT-3'
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Becuencia del cebador inverso (SEQ ID n° 2): 5'-TCC
CGG GGC ACT CGC AAG CAC CCT ATC AGG-13!

Nota: Los cebadores amplifican una regién de 256-nt

presente en la regién ein traducir en 5' de HCV.

Secuencia de la sonda PUTR (BEQ ID n° 3): - TGG
TCT GCG GAA CCG GTG AGT ACA CC - [TAMRA

Testigos sin plantillas (NTC): En cada placa, se usa-

ron 4 pocillos como "NTC". Para estos testigos, se afiadie-
ron 5 ul de agua al pocillo en lugar de RNA.
Condiciones de ciclacién térmica:

50°C 2 minutos
6§0°C 30 minutos
95°C 5 minutos
95°C 15 segqundos
para 2 ciclos
60°C 1 minutos
90°C 15 segundos
para 40 ciclos
60°C 1l minutos

A continuacién de la terminacién se la reaccién de RT-
PCR, el anfilisis de datos requiere el ajuste de la sefial de
fluorescencia umbral para la placa de PCR y sBe construyd
una curva estindar representando gridficamente el valor de
Ct frente al nimero de copias de RNA usado en cada reaccién
de referencia. Los valoreas de Ct obtenidos para las mues-
tras del ensayo se usan para interpolar un nimeroc de copilas
de RNA basado en la curva estdndar.

Finalmente, el nimero de copias de RNA fue normalizado
(basdndose en la cuantificacién de RNA RiboGreen del RNA
extraido del pocillo de cultivo de cé&lulas) y se expresd
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como equivalentes de genoma/ug de RNA total [ge/ug].

El nfimero de copias de RNA (g.e./ug] de cada pocillo
para la placa de cultivo celular fue una medida de la can-
tidad de RNA de HCV replicante en presencia de diversas
concentraciones de inhibidor. El & de inhibicién se calculé
con la siguiente ecuacidn:

100 - [(g.e./ug inh)/(g.e./ug ctl) x 100].

Se aplic6é un ajuste de curva no lineal con el modelo
de Hill a loe datos de inhibicién-concentracifn, y la con-
centracién eficaz en 50% (EC;) se calculd mediante el uso
del software SAS (Statistical Software System; SAS Institu-
te, INc. Cary, N.C.).

Cuando los compuestos de esta invencidén se valuaron en
los ensayos precedentes enzimiticos y basados en la célu-
las, me encontré que los compuestos eran altamente activos.
Mids especificamente, los compuestos tenfian una ICg pro de-
bajo de 0,1 uM en el ensayo de NS3-NS4A-proteasa y una ECsg
por debajo de 0,5 uM en el ensayo de replicacifn de RNA de
HCV basado en cé€lulas.

EJEMPLO 12
Ensayos de la especifidad

Los ensayos de la especifidad usados para evaluar la
selectividad de este compuesto se describen en el documento
00/09543.

Cuando los compuestos se evaluaron en loa ensayos de
easpecifidad, los compuestos de PSrmula 1 se encontrd que
eran selectivos en cuanto que no muestran ninguna inhibi-
cién significativa en los ensayos de elastasa y catepsina B

de leucocitos humanos.

EJEMPLO 13

Propiedades farmacocinéticas

Loe presentes compuestos muestran también buenas pro-

pledades farmacocinéticas como niveles en plasma significa-

\60\
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tivos en rata al cabo de 1 hora ¥ 2 h de una dosis oral de
5 mg/kg.

M&s explicitamente, el siguiente ensayo, una seleccién
de absorcién oral in vivo, se usbd para determinar niveles
en plasma de los compuestos del ensayo en una rata después

de una administracién oral:

Materiales y métodos:
1. Método para reunir compuastos ("seleccién de cas-
sette"):

La seleccién de compuestos para ser reunidos en una

"cageette” se basé en su analogia eetructural y propledades
fisicoquimicase. Se estableci$ un método de extraccién en
fape s6lida aplicable a todos los compuestos seleccionados.
Basindose en el ensayo inicial, en el que cada compuesto
fue salpicado en plasma de rata y experimentado por medio
de HPLC o HPLC/MS a una concentracidn de 0,5 uM, se usaron
el tiempo de retencién, masa iénica y separacién posible
entre compuestos por HPLC y/o HPLC/MS como una base para
reunir 3-4 compuestos en una "cassette".

2., Vehiculo oral y preparacién de compuestos:

Cada "cassette" contiene 3-4 compuestos a 5 & 4 mg/kg
para cada compueato. Las caspette se prepararon en forma de
una suspensién oral en 0,5% de metilcelulosa acuosa y 0,3%
de monoleato de polioxietilenc (20)-sorbitan (Tween-80). El
volumen de dosificacién fue 10 ml/kg por medio de gavaje
oral.

3. Dosificacién y toma de muestras de plasma:

Ratas machos Ssprague Dawley se mantuvieron en ayunas
durante una noche en jaulas individuales, con acceso a dex-
trosa acuosa al 10%. Dos ratas fueron dopificadas con cada
"cappette". Las muestras de plasma (~ 1 ml) se recogieron a
las 1 y 2 h deapués de la dosificacién de las 2 ratas y se
reunieron para la extraccidn y andlisis.

4. Extracclién de compuestos y anfilisis:
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A partir de cada cassette, las muestras de plasma a
las 1 y 2 h, plasma en blanco, plasma en blanco salpicado
con todos los compuestos a 0,5 uM cada uno, son extraidos
por el método de extraccidén en fase sélida. l.as mueatras se
analizaron por HPLC y HPLC/MS para fines de comparacién.
Las concentraciones en plasma se estimaron basdndose en la
concentracién Gnica de patrén 0,5 uM.

Cuando se ensayan en la seleccién precedente, los com-
puestos de los Ejemplos 1 a 9 de esta invencién se encontrd
gue estaban presentes en niveles significatives en el plas-
ma a los intervalos de 1 hora y 2 horas a continuacién de
la administracién oral, con una media de niveles en plasma
de sangre de 1,23 M y 1,16 uM, respectivamente. Esta de-
mostracién de la absorciébn oral significativa in vivo para
los compuestosa de eata invencién es ilnesperada, teniendo en
cuenta la inferior abaorcifn oral generalmente atribuida a
esta clase de péptidos. La absorcién oral fécil hace que
eatos compuestos sean (Gtiles para tratar una infeccién de
HCV.

La siguiente tabla es una lista de compuestos repre-
sentativos de la invencién. Adicionalmente, en congruencia
con la presente descripcién, los compuestos tenian todoe
una ICs; por debajo de 0,5 uM en el ensayo de NS3-NS4A-
proteasa, y una EC;; por debajo de 0,5 uM en el ensayo de
replicacién de RNA de HCV basado en células.
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REIVINDICACIONES

1. Un compuesto de f6rmula (I):

N-r*
N=A

110

R4 N

oIy ? ,
00 ﬁ§ (I)

en la que R' es hidroxi o NHSO,R™ en donde R™ es alquilo
(C1.5), cicloalquilo (C3.;) © {alquilo(C;.¢) -cicloalguilo

{Cs.7) )., qQue estén todos opcionalmente sustituidos de 1 a 3
veces con halo, ciano, nitro, 0O-alquilo (C,.s}, amido, amino
o fenilo, o R™ es arilo de ¢ o €y que estd opcionalmente
guetituido de 1 a 3 veces con halo, ciano, nitro, alquilo
{(Ci¢), O-alquilo (Ci.s), amido, amino o fenilo; R?® es ci-

} es t-butilo o cicloalquilo (Cs¢) y R*

cloalquilo (C,6):; R
es cicloalquilo (Ci), o una sal farmacéuticamente acepta-
ble del mismo.

2. El compuesato de f6rmula I segfin la reivindicacién
1, en el que R' es hidroxi, NHSO;Me, NHSO,-ciclopropilo o
NHSO;-Ph.

3. El compuesto de f6rmula I segilin la reivindicacién
2, en el que R' es NHSO,-ciclopropilo o NHSO,-Ph.

4. Bl compuesto de fSrmula 1 seglin la reivindicacién
2, en el que R! es hidroxi.

5. El.  compuesto de f6Srmula I segln una cualquiera de
las reivindicaciones 1 a 4, en el que R? es ciclopentilo o
ciclohexilo.

6. El compueato de f6rmmla I segfin la reivindicacién
5, en el que R? es ciclopentilo.

7. El compuesto de férmula I eeglin una cualquiera de

\o>
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las reivindicaciones 1 a 6, en el gque R® es t-butilo o ci-
clohexilo.

8. El compuesto de f6rmula I segln la reivindicacién
7, en el que R’ es t-butilo. .

9. El compuesto de f&rmula I seglin una cualquiera de
las reivindicaciones 1 a 8, en el gue R' es ciclobutilo o
ciclopentilo.

10. El compuesto de férmula I seglin la reivindicacién
9, en el que R' es ciclopentilo.

11. E1 compuesto de férmula I segfin la relvindicacién
1, en el que R' es hidroxi, R? y R* es cada uno ciclopentilo
y R? es t-butilo.

12. El1 compuestc de férmula I segin la reivindicacién
1, en el que R' ea hidroxi, R? es ciclobutilo, R? es t-
butilo y R*' es ciclopentilo.

13. El compuesto de fSrmula I seglin la reilvindicacién
1, en el que R' es hidroxi, R? es ciclohexilo, R? es t-
butilo y R* es ciclopentilo.

14. El1 compuesto de f&Srmula I segln la reivindicacién
1, en el que R' es NHSO,Ph, R? y R* es cada uno ciclopentilo
y R?® es t-butilo.

15. El compuesto de f6érmula I seglin la reivindicacién
1, en el que R' es hidroxi, R? es ciclopentilo, R® es t-
butilo y R' es ciclobutilo.

16. El compuesto de f6rmula I segln la reivindicacién
1, en el que R' ea hidroxi, R?® es ciclopentilo, R? es t-
butilo y R* es ciclohexilo.

17. El compuesto de f&érmula I segfin la reivindicacidn
1, en el que R es hidroxi, R? y R* es cada uno ciclopentilo
y R® es ciclohexilo.

18. El compuesto de férmula I segiin la reivindicacién
1, en el que R! es hidroxi, R?, R? y R' es cada uno ciclo-
pentilo.

19. Una composicién farmacéutica, que comprende una
cantidad viralmente eficaz anti-hepatitis C de un compuesto
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de férmula 1 seglin una cualquiera de las reivindicaciones 1
a 18, o una sal farmacéuticamente aceptable del mismo, mez-
clado con un medio excipiente o agente auxiliar farmacéuti-
camente aceptable.

20. La composicién farmacéutica segin la reivindica-
cién 19, que comprende adicionalmente una cantidad terapéu-
ticamente eficaz de uno o mAs de otro agente anti-HCV.

21. La composicién farmacéutica segin la reivindica-
cién 20, en el que dicho otro agente anti-HCV se selecciona
entre: a-interferén o a-interferén pegilado.

22. La composicién farmacéutica segin la reivindica-
cién 20 6 21, en la que dicho otro agente anti-HCV es riba-
virina.

23. La composicién farmacéutica seglin la reivindica-
cién 20, 21 6 22, en la que dicho otro agente anti-HCV ge
selecciona entre inhibidores de: helicasa, NS2/3-proteasa y
sitio de entrada de ribosomas intermos (IRES).

24. Un método para el tratamiento o prevencién de una
infeccién viral de hepatitis C en un mamifero, administran-
do al mamifero una cantidad viralmente eficaz anti-
hepatitis C de un compuesto de f6rmula I segiin una cual-
quiera de las reivindicaciones 1 a 18, o una sal farmacéu-
ticamente aceptable del mismo.

25. Un método para el tratamiento o prevencién de una
infeccién viral de hepatitis C en un mamifero, administran-
do al mamifero una cantidad viralmente eficaz anti-
hepatitis C de la composicién segfin una cualquiera de las
reivindicaciones 19 a 23.

26. Un método para el tratamiento o prevencién de una
infeccién viral de hepatitis C en un mamifero, administran-
do al mamifero una cantidad viralmente eficaz anti-
hepatitie C de un compuesto de f£6rmula I segin una cual-
quiera de las reivindicaciones 1 a 18 o una sal terapéuti-
camente aceptable del miemo en combinacién con uno o méis de

Py

am—
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otros agentes anti-HCV.
27.- El1 método segiin la reivindicacién 26, en el que

dicho otro agente anti-HCV s8e 8Belecciona entre: a-

interferfn o a-interferétn pegilado.

28.- El método segin la reivindicacién 26 & 27, en el
que dicho otro agente anti-HCV es ribavirina.

29. El método seglin la reivindicacién 26, 27 6 28, en
el que dicho otro agente anti-HCV Be sBelecciona entre in-
hibidores de: helicasa, NS2/3-proteasa y mitio de entrada
de ribosomas internos {IRES).

30. Uso de un compuesto de f6rmula I segin una cual-
quiera de las reivindicaciones 1 a 18, para la elaboracién
de un medicamento para el tratamiento o prevencién de una
infeccién viral de hepatitis C.

31. La composicifén farmacéutica segiin la reivindica-
cién 20, 21 6 22, en la que dicho otro agente anti-HCV es
un inhibidor de polimerasa de HCV.

32. El método seglin la reivindicacién 26, 27 6§ 28, en
el gue dicho otro agente anti-HCV es un inhibidor de poli-

nerasa de HCV.

COLO 9255-B41-007-9
PRP/WPCL9255/ID-000241
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RESUMEN
En la presente memoria descriptiva se describen com-

puestos de f£S6rmula (1):

N-r?
i
MeO N S
« 9 R ’
R\WDJLH t)JEE? o
i i)

(I)

en la que R' es hidroxi o NHSO,R™ en donde R™ es alquilo
{C1.3), cicloalquilo {C;.;) o {alquilo(C,.¢)-cicloalquilo
(Ca-7)}, que estén todos opcionalmente sustituidos de 1 a 3
veces con halo, ciano, nitro, O-alquilo (C;¢), amido, amino
o fenilo, o R™ es arilo de C¢ o0 Co que estd opcionalmente
sustituido de 1 a 3 veces con halo, ciano, nitro, alquilo
(Cy.¢), O-alquilo (C;), amido, amino o fenilo; R? es ci-
cloalquilc; {(Cs-6); R’ es t-butilo o cicloalquile (Czs) y R*
es cicloalquilo (C,¢), © una sal farmacéuticamente acepta-
ble de los miemos. Los compuestos gon fitiles como inhibido-
res de NSi-proteasa de HCV.

COLO 9255-841-007-9
PRP/WPCL9255/ID-000241
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LISTADO DE SECUERNCIAB

<110> BOEHRINGER INGELHEIM INTERNATIONAL OGmbH

<120> TRI-PEPTIDOS INHIBIDORES DE HEPATITIS C

<130> 13/106

<150> 2.370.396
<l51> 2002-08-01

<l60> 3

-66-

<170> FastSEQ for Windows Versiocn 4.0

<310> 1

<211> 30

<212> DNA

<213> Secuencia artificial

<230>
<323> Cebador directo

<400> 1
acgcagaaag cgtctagcca tggcgttagt

<210> 2

<211> 30

<212> DNA

<213> Secuencia artificial

<220>
«223> Cebador inverso

<400>» 2
tccecggggea ctocgcaagca ccoctatcagg

<210>» 3

<dll> 36

<212> DNA

<213> Secuencia artificial

<220>
<2123> Sonda PUTR

<400> 3
tggtetgegg aaccggtgag tacacc

COLO 9255-841-007-9
PRP/WPCL9255/ID-000241
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARIC  RADIGADOR
PATENTE DE INVENCION MODELO DE UTILIDAD () T
In;ndﬁn de que se solicita Ia concesidn de una patente {) :4
. Dafos de identifcacién del solicitante o de la persona que se presentafasolicitud.  { ) /
Deserlpcion de la Invencién. () .l/
4.4k Dibujos da seresios partinentes. {) )
ff-z 5'.': Comprobants de Pago ds las tasas astablecidas
=N COMPLETA () INCOMPLETA { ) ()
~ DISERO INDUSTRIAL { )
Indlcacion de que sa sollcita el reglstro de Diseflo Industrial {) {)
Datos de Identificacion del solicitante o de la persona que presenta { ) ()
la sollcttud 1
- Representacién grifica o fotogrifica dei Disefio Industrial o muestra del
Material que Incorpora el disefio () ()
Comprobante de pago de las tasas establecidas () ()
COMPLETA () INCOMPLETA () ()
ESQUEMADETRAZADO ( )
Indicaclén de que solicita el registro de un Esquema de trazado () { )
Datos de Identificacion del solcltante o de la persona que presenta
La sollciud () ()
Representacion gréfica del esquema de trazado () ()
Comprobante de pago de las tasas establecidas () ()
COMPLETA () INCOMPLETA () ()

Firma Responsable w
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Bogota, D.C,,

Doctor: Oficio N*®

EMILIO FERRERO G585 5

Apoderado

BOEHRINGER INGELHEIM INTERNATIONAL GMBH

ASUNTO: Radicacién N°® 04-85344
Solicitud intemacional PCT/CA2003/00090
Fecha inicio fase nacional 01/09/2004
Tramite 011
Evento 379
Actuacion 430
Folios 001

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) Decision 486).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere
para que dentro del t¢rmino 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.

por fijacion en lista de




