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Field of the Invention The invention is directed to the area of
phar maceut woadoogeregbstry, in particular to noni MUNOSSKAPERSENES9
cycl osporins and conbi nation treatnent of Hepatitis C infection.
Background of the Invention The present invention relates to a new
use for non-imunosuppressive cyclosporins. The cycl osporins
conprise a class of structurally distinctive, cyclic,
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Cyclosporins which bind strongly to cyclophilin but are not immunosuppressive have
been idenfified. A cyclosporin is considered to be non-immunosuppressive when it has an
activity in the Mixed Lymphocyte Reaction (MLR) of no more than 5%, preferably no more
than 2%, that of cyclosporin A. The Mixed Lymphocyte Reaction is described by T. Meo in
“Immunological Methods”, L. Lefkovits and B. Peris, Eds., Academic Press, N.Y. pp. 227 —
239 (1979). Spleen cells (0.5 x 10% from Balb/c mice (female, 8~10 weeks) are co-incubated
for 5 days with 0.5 x 10° irradiated (2000 rads) or mitomycin C treated spleen cells from CBA
mice (female, 8~10 weeks). The irradiated allogeneic cells induce a proliferative response in
the Balb/c spleen celis which can be measured by labeled precursor incorporation into the
DNA. Since the stimulator cells are irradiated (or mitomyein C treated) they do not respond



WD 2006/ 071619 PCT/ US2005/ 046059 -2 to the Balb/c cells with
proliferation but do retain their antigenicity. The |1C50 found for

the test wow@Mkibn the MR is conpared with that fouRerf9boesossoso
cyclosporin Ain a parallel experinment. |In addition,

non-i nunosuppr essi ve cycl osporins | ackythe capacity of inhibiting CN
and the downstream NF-AT pat hway. EP 0 484 281 Al discl oses the use
of non-i nmunosuppressi ve cyclosporins in the treatnent of AIDS or
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of the | nventinhibior kfféthsn BeeditidlC s@aMECed that a non-i nmunosuppr essi ve
cyclosporin provides superior results against flaviviridae,
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i ncor por at gehnb¥r th @5RBIRAARE with (A)Méerddt bri(@f BLNdds1 has now surpri singly
been found that non-i munosuppressive cyclosporins which bind to

cycl ophi | i FiguesvEillastraien kiiebntimtogy effedt@ta cambirat@eadfINIMS! 1@ny iBiL 0 1HBW)raland
t hat when d in conbination with other anti-viral pharnmaceutical
agents, such conmbinations are particularly effective. Persistent
infection mnfa¥ ofthdl I6enbigs been identified as the major causative
agent of non-A, non-B hepatitis has been considered closely rel ated
to liver di seasttbashash dissoversditionhipomispenpsuppressiveayelosporin prowdes sgperior

hepat ocel | ykis &gairel MRNRidae! SfecHieNg)! DRFBIE CHirud. NB28d brt W' discovery,
compositions, methods, and uses are provided for the treatment of hepatitis C infections, that
include administration of an effective amount of a non-immunosuppressive cyclosporin in

combination with one or more co-agents, salts, esters, prodrugs or derivatives thereof.

Detailed Description
All disclosures referenced herein are incorporated by reference in their entirety.

It has now surprisingly been found that non&mmunosuppressive cyclosporins which
bind to cyclophilin have an inhibitory effect on hepatitis C virus (HCV} and that when used in
combination with other anti-viral pharmaceutical agents, such combinations are particularly

effective.

Persistent infection by HCV, which has been identified as the major causative agent
of non-A, non-B hepatitis has been considered closely related to liver diseases such as
chronic hepatitis, liver cirrhosis or hepatocellular carcinoma. The development of these liver
diseases is a major public health problem. Effective anti-HCV therapy is restricted to therapy



di seases is a nmgjor public health problem Effective anti-HCV therapy
is restricted to therapy WO 2006/ 071619 PCT/ US2005/ 046059 -3 with
interferon a conbination of interferon alphaal;lglIi 1 Iy Foled .
However , s?ﬁ]‘cjghﬂ@ﬁgvi rus is not elimnated from about a /2%2?@?)6?&0?ﬂe
HCV patients treated with these known _.agents, there is still a
strong need for alternative anti-HCV treatnents. Accordingly, the
present invention provides the use of a non-imunosuppressive
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| ess wel | oes cyclosporin A "a a ,negatl ve. . val ue 1 ndi cates

bi ndi ng st rSAGPP M AR thREPNERtration [eguiFRd e gived SOPh inhipilion oIRFINKEY reaetqny o
agai nst  HGuthtwe\competiBir id camrated ie,). OTha, ressiltcdre @aspresyad bs the Bowing Gek@r (BRhan
zero. Exampl.es, : i i [ i L =B ndi ;
ycl ospor et iEihe Rl WD TGMARE of o ARG lepl Arpb R hgins s in

- Al a- (D) Al snieespustaskrfcyeiesRprimA Bself. Ehus aiRyoid.Ogndigptesithat the test gomgound, \y
i's MeBnt, diidig GuRadBBIbhitt o fadiprd X YesdaBnthan dbeb sydiokperin A/ahd a iidyativeNva
or 0-nethyl vaIuQ irfaftGtel %ing% QTéHgLE than that of cyclosporin A. The cyclosporins active against

HCV have a BR lower than 0.7, such as equal to or lower than zero.

Examples of non immunosuppressive cyclophilin-binding cyclosporins include e.g.

compounds of Formula |

~— W—X R Y—2 Q Ala-(D)Ala-MeLeu-MeLeu-MeVal
1 2 3 4 5 6 7 8 9 10 1 —| i

inwhich W is MeBmt, dihydro-MeBmt or 8'-hydroxy-MeBmt;
X is aAbu, Val, Thr, Nva or 0-methyl threcnine (MeOThr);
R is Sar , (D)-MeSer, (D)-MeAla, or (D)-MeSer(Oacetyl);



Ris Sar, (D)-MeSer, (D -MAl a, or (D) -MSer(Cacetyl); WO 2006/ 071619
PCT/ US2005/ 046059 -4 Y is MeLeu, y-hydroxy-MeLeu, Melle, MVal,

MeThr, M Ay 200214186 or MeaThr; N-ethyl Val, N-et hyI |1 e1PcH'rl§§251i$}OIJB§9
N- et hyl Phe, N-ethyl Tyr or N- et hyl Thr(OacetyI ) Zis Val, Leu, MVal

or MeLeu; and Qis MelLeu, y-hydroxy-MelLgu or MeAl a. The groups W X
Y, Z, Qand R have, independently, the follow ng preferred
significances: Wis preferably W where W is MeBnt or

di hydr o- MeBnt ; X+§|\%rl_g£§rh§§|18¥ly W“lﬁél% %?Vd[ ﬁ(ﬁp\%}éA%heNva, nor e

preferably X' wher re R is Sar;
Y is preferably Y WMeaheonieqThr, o %@Nﬁfab%y&twﬁe'ﬂre hiEkya N-ethviPharN-ethTyr e
N-ethyllle or N-ethyN@hiThioast@y eferably Z' where Z' is Val or

MeVal ; and Qis pr bl is MeLeu; A preferred group
of Corrpounds of f;'g %FL&I‘ “’ﬁfk’g%‘wﬁ“ a"gng which Wis W, Xis X, Yis

Y, Zis Q sdﬁﬁrl‘émesﬁ-hydEXBMpl%@rMGAbr eferred corrpounds of

For mul a | ar

[ di hydr o- M:T@ﬁpfiwvw %yﬁﬁoﬁf"ﬁ/&f@m Ingpranderiisiollquipe rosfpre significanggs: 1)
[ MeVal ] 4- Gi cl osdempreiBﬁblyVWmfhpreI\JRdi%aBryt dr MbydreMéBe@t cl osporin; BR =

-0.2; IR <1% &N&Hf{rl.ﬁlgx H2 ﬂ%&]ﬂ\bg%} Nva fore Rypferably X" where X" is aAbu;

[y- hydroxy I\/bLeu osporl n;

[Ethyl-11e]4-C CI%§[P6?f?’ﬁb'y BRviergR's SFR <295 g)

[ Et hyl - Val | 4- G cl prpetérably BRvierdV' id Fhydd%g-MBleu, MeVal, MeThr, Melle, N-ethyllle or
[ N\va] 2- [ y- hydr oxy. N%nglu 4-Cicl osporin; i)

[ y- hydr oxy- I\/bLeu]rﬂl droxy- McLeu] 6-Ci cl osporin; |)

[ MeVal ] 5- G cl ospof ismref@gply-Zovhere 4' R \al & Msak pnd

[ MeOThr | 2- [ (D) MeAb alpherb By @l WRerblaCi abas i n; | )
[ 8" -hydroxy-McBnt]'-Ciclosporin; BR = 0.35; IR 1.8% k)
[ MeAl a] 6- Cictrespat groyp BRompeiihdd pf foifiuta i3réthose inwhich Wis W, Xis X', YisY', Zis

Z,Qis@and R is R".
Examples of preferred compounds of Formula | are e.g.:
a) [dihydro-MeBmt]'-[y-hydroxy-MeLeu]*-Ciclosporin; BR* = 0.1; [R<1%
b) [MeVall*~Ciclosporin; BR = 0.1; [R<1%
¢) [Melle]*-Ciclosporin; BR = -0.2; IR <1%
d) [MeThr]*-Ciclosporin;
e) [y-hydroxy-MeLeu]*-Ciclosporin; BR = 0.4; IR<1%
f) [Ethyl-lle}*-Ciclosporin; BR = 0.1; IR <2%
g) [Ethyl-Val*-Ciclosporin; BR = 0; IR <2%
h)} [Nva]-[y-hydroxy-MeLeu]*-Ciclosporin;
i)  [y-hydroxy-MeLeu]*-[y-hydroxy-Mel.eu]®-Ciclosporin;
) [MeVall>-Ciclosporin; BR = 0.4; IR = 5.3%
k) [MeOThr*-{(D)MeAla]*-[MeVal]*-Ciclosporin;
i} [8-hydroxy-MeBmi]'-Ciclosporin; BR = 0.35; IR= 1.8%
k} [MeAla]®-Ciclosporin; BR = -0.4; IR = 3.2
) [y-hydroxy-MeLeu]®-Ciclosporin; BR = 0,15; IR = 2.9
= lrﬁmunosuppressive Ratio, expressed as a percentage of the activity relative to
Cyclosporin A,



) [y-hydroxy-MLeu] 9-Ciclosporin; BR 0,15, IR=2.9 IR =

| mmunosuppressi ve Rati o, expressed as a percentage of the activity
relative t@o fygd@aporin A. WO 2006/ 071619 PCTI US2005/ Of®@83 0057026059
Furt her exanpl es of non-i mMmunosuppressive cycl osporins are the
conmpounds disclosed in WO 98/28330, W 98/28329 and WD 98/ 28328, the
contents thereof being incorporated herein by reference, e.g.
conpounds of formula Il F V6';- -Xa Ra Yd Za Q -

Al a- (D) Al a- MeLpyiiebarmpide ¥ehonliméwdoshpmtelive cfticdpdrils bk thd comffegrdi N W

is R f a f formula lc.or Id
-CH2 cHCH @ '-‘%33'1‘ %?8’%5&595@5@3@ Vfoﬁé‘i?#géﬁ thgonientshe f R8I hi o,
am noCl- 4alineptretatey, he@in Waleteydnaeyienmn Sirdplikds| of formoyla (!

di Cl4al kyl am no- Cl. 4al kyl thio, pyrimdinylthio, thiazolylthio, N

Cl. 4al kyl i mi dazol yl t hi o, hydroxyCl. aal kyl phenyl t hi o,

hydr oxyC, . 4al kyl phenoxy, nitrophenyl am no or 2-oxopyrimdin- 1-yl,
and R4 is Cl.4alkyl, Xa is Abu; Ra is -NVe-CH(Rb)-CO wherein Rb is
H or -S- Al k- RgThWant*e Rik=RO1& meényT AlagplAlaiMelpusMeleumMeVeimn or
branched C2.53l kylienez or 3C3. fcyad oalkyl erve annd Rm i s 1ot OH; i

C2. 5al koxy- cgrbonyl; NRLR2 in which each of Rl and R2,

i ndependent |y, TS5 Setected from A ClZalr Ry, CZ. Zal kenyl,

C3. ecycl oal“lﬁl\é}&g]and phenyl each optionally substituted by hal ogen,

Cl1. 4al koxy, . 5al koxycar bonyl, am no, Cl4al kyl am no and/ or

di C14al kyl +gmgno, and benzyl and a heterocyclic radical, said benzyl
and heterocyclic radicals being saturated, or unsaturated and
containing 5 or 6 ring nenbers and 1 to 3/*heteroatons, or Rl and R2
form together with the nitrogen at'®m, ich they are attached, a
4- to 6 nenbered heterocycle which may cont8t n anot her het er oat om
chosen from nitrogen, oxygen and s*u‘r]‘b-l'nﬂl‘l‘ﬁﬂn'd' whi ch is WD 2006/ 071619
PCT/ US2005/ 046059 &M 'OH

3

wherein R, is a residue of formula Ic or 1d
—CH,—CH——CH—CH,—R, I¢ or —CH—SH—R, M

in which R4 is Cq4alkylthio, aminoC44alkylthio, C,4alkylaminoCy4alkylthio,
diC14alkylamino-C4_alkyithio, pyrimidinylthio, thiazolylthio, N- Cs4alkylimidazolylthio,
hydroxyC14alkylphenylthio, hydroxyC,.saikylphenoxy, nitrophenylamino or 2-oxopyrimidin-
1-yl, and R’4is Ciaalkyl,

Xa Is Abu;

R, is —~NMe-CH(R)-CO- wherein Ry is H or =S-Alk-Rg in which Alk-R, is methyl; or Alk is
straight or branched C..salkylene or Csscycloalkylene and Rg is H; OH; COOH; Cz.salkoxy-
carbonyl; NR1Rz in which each of Ry and Rz, independently, is selected from H, Cqalkyl,
C,.qalkenyl, Csscycloalky! and phenyl each optionally substituted by halogen, Csalkoxy,
Ca.salkoxycarbonyl, amino, C44alkylamino andfor diCy.salkyl-amino, and benzyl and a
heterocyclic radical, said benzyl and heterocyclic radicals being saturated or unsaturated and
containing 5 or 6 ﬁng members and 1 to 3 heteroatoms, or Ry and R, form, together with the
nitrogen atom to which they are attached, a 4- to 6 membered heterocycle which may

contain another heteroatom chosen from nitrogen, oxygen and sulphur, and which is



-6 optionally substituted by Cl4al kyl, phenyl or benzyl; or each of
R1 and R2, independently, is a radical of formula Ib (1si u

-N-(Ctt: )nwd\iobﬁﬂymbn which Rl and R2 are as defined abQvegs:iBoksnsd
or Cl.4alkyl and nis an integer ranging from 2 to 4; Y. is MeLeu or

y-hydroxy-MeLeu; Z, is Val; and Q isgveleu, with the proviso that
Rb is not H when Y, is I\/ELeu, or a pharmaceutically acceptable salt
thereof. In the formula I, when RlL and/or R2 is a heterocyclic

residue, i topmmuy%bﬁl’ﬂté&jw Cualhﬁtﬁ@ﬂ Vgrrbgnzgy b é%h of F5’1i at?l@ rl’\'iz,qb(dependently. is a

i m dazol yl

heterocyclNﬁmﬁggﬁﬂméadPth t he nltrogen atomto mhlch they are
attached, by way of exanple, the heterocyclic residugsnmay be chosen
fron1azetidiny|, pi peridyl, plpera2|myl N- et hyl - pi perazi nyl,

N- phenyl pi per azi nyl , N—beﬁzy+ﬂmpﬁ+a%|nyl pyridyl, imdazolyl,

nmor phol i no, thlonDrphollnd tetrahydropyrldyl

met hyl t et rahydropyridyl (fof exanple 4-nethyl- tetrahydropyridyl) or
phenyltetrahydropyridyl (for exanpl e 4- phenyltetrahydropyridyl) The

Conmpounds of be obt.ai ed in.a va
ways, whi CH" &&m %azggesqsfqoéraadégov 5(3 IEEII. gtyl%lﬂ ng an mtreger rg/nglng from
Bi otransfor2ta#i on 3) Derivatisation 4) Partl al Synthesis 5) Total

Synthesi s 3s GhsGl 8L/ foxd-mel & EP 0 484 281 A, WO 00/01715, WO
98/ 28330, Isg\léll 2%% *gﬂ! x\E;\O §J8/ 28328 the contents thereof bei ng

mcorporate’vd‘sn\@l‘é‘l“ﬁ by reference. In a series of further specific or
al ternat i va.eslelduent s, the present invention also provides:

with the proviso that R, is not H when Y, is MelLeu, or a pharmaceutically acceptable salt
thereof.

In the formula Il, when Ry and/or R, is a heterocyclic residue, it may be pyridyl,
tetrahydro-pyridyl, piperidyl, imidazolyl, oxazolyl or thiazolyl. When R, and R; form a
heterocyclic residue with the nitrogen atom to which they are aftached, by way of example,
the heterocyclic residue may be chosen from azetidinyl, piperidyl, piperazinyl, N-methyl-
piperazinyl, N-phenylpiperazinyl, N-benzylpiperazinyl, pyridyl, imidazolyl, morpholino,
thiomorpholing, tetrahydropyridyl, methyltetrahydropyridyl (for example 4-methyl-
tetrahydropyridyl) or phenyltetrahydropyridyl (for example 4-phenyltetrahydropyridy!).

The Compounds of formula |, {a or Il may be obtained in a variety of ways, which may

be classified as:

1) Fermentation -

2) Biotransformation

3) Derivatisation

4) Partial Synthesis

5) Total Synthesis
as disclosed e.g. in EP 0 484 281 A1, WO 00/01715, WO 98/28330, WO 98/28329 or WO
08/28328 the contents thereof being incorporated herein by reference.

In a series of further specific or alternative embodiments, the present invention also
provides:
1.1 A method for preventing or treating Hepatitis C infections or HCV induced disorders in
a subject in need thereof, comprising administering to said subject the combination of



1.1 A method for preventing or treating Hepatitis C infections or HCV
i nduced disorders in a subject in need thereof, conprising

adm ni st erywiobd73@bd subj ect the conbi nati on of WO 200&f#ifsbfkRasoso
PCT/ US2005/ 046059 -7 a therapeutically effective anount of a

non-i nmunosuppr essi ve cycl ophilin-bindif\g cyclosporin, e.g. a
compound of formula I, in conmbination wth one or nore co-agents 1.2
A nethod for inhibiting HCV replication in a nmedium conprising

applying to thi §tl{§%b&ﬂ€b%f@&fv§§ﬁ1b&fﬁ omrm%mgﬁosﬁppresswe cyclophllm binding
non- |nnunosuppreSf|ve c

I n- | ndi n ryn,
conpound of f or FFI°EPY- %HWPW&"[" AR E i) CBK‘E'“B@RMP gheg. "g‘ﬁ%ﬁ? -agents 3
A nethod far2i nhlntﬂtnqdriglmulngé@\li re@litaton in amediyatcomprisingrappigiegl td thier eof ,

conpri si ng adm plogi Sl Rfedtife Shbut alémoﬁ%m@oglwe%gw&ycﬁaﬂ i[rmr.ﬁ‘tf.rf ective
amount of a non- ImTUI’lOSUp I‘ESSIveé%ﬁ%i gf“ i n-bi nd |ng osporin

e.g. a conpound®¥ioSPBPRie- GomPpynd o | SOMPIRALOR WA NPT MRIP E" -agents
co- agents. 134 Amuatdddal ifhibiting HEOWeaglicatgn infeepatiett i meen treranf, cbi@fising

infection in a garﬁﬁé@l@%tw.§§db{ab%erbsbut.éaﬁflg#(f:et:{wa%;?tosegm.i sing

admnistering to said recipient a therapeu ective anpunt
of a non-i mmunoSURHBeEPRreFEve SYE B q‘ﬂdf?ﬂtﬁifﬂ%ﬁ’ﬁf{j‘ e;gc? BRRSHALOf formyla T, dn
conpound of f or camtdndtipn with aenddimoet doegents.t h one or nore co-agents. 2.

Use of the ﬁ@ﬂbhmﬂofanor%vamm 'ihe'r@&&k@ﬁ?c%%‘?ﬂb@%ﬁéc‘t‘&l %q.laﬂmnuee.p#@htnﬁil ng

cyclosporlne npoun f or mul
co-agents in th&eeﬁrt%%‘?fa"t"i”lﬂﬂs"éﬁ‘ad&"“'ﬁ?f&ﬁﬁ‘h%?éﬂ??'&‘%’ﬁ ad?ﬁfﬁfgf“iai"b‘?ffeﬁﬂ? use
in any met hod asmdm‘tnmnbnalnomeosuapres&wpIumlawmﬁreumdmgad:yctoswpm&:g gon for

use in any net hggn@%ncﬁjﬁfblﬂﬁghaif??ﬁﬁ% nl’EH 031'9% m@re co- agents

non- i m*runosuppr essive cyc g’orl n,
conpound of2-f or Hif & the °°"'?9'1"a famfma'e i"?jﬂ”’\ﬂfltpﬂreéﬁ\ée F‘°be'?”é’ 'E’B‘Bé’é‘é?ﬂ’%””e'
and toget her w &h. DeEnm@undaif@mulghavitreoe ot maa bd-ggentsae e phdperadon afent s

or carriers tnehenhacdulca MG hoBARE fn oy HeliBB € abiiipd@ggips that can

be used in conblnation or alternation ut are not
linmited to:3 (1)APhereEreetis sompostion o psetieanygrethqdasdetiied REovey eaTPASing 7 )
Intron-A(r), I nhéi-hdunbsupbiledsiviicyCiGiHiliarbind g Cpiqapsrit €.01p cokpnir dvad farhyla
Kom 1 Sor b o) Hb}nat.@%{h%}sfo%eﬂa Blabéhte Ond SR W o PGS | O

Keni | wor t h, terferon alta-2a
( Hof f mann- La RoE'PfémaNHi"Fa@x/aCCRB‘? 'e d'bJG')tSP@@&?{/%‘t'?f?Of pegi nterf eron

al fa-2a ( Hof f mpndiolnar Rﬁaéﬂesultﬁﬁlé texgeniyat cdnde USed R fcombingtion iondl@friatgnon

alfa 2 avaltlre%rt%lf_m "gclr%%g% nger, |i|mﬂ§:et|ohe' m Phar naceutical, Inc.,

(1) Interferons or conjugates of interferons such as:
(8) Intron-A®, interferon aifa-2b (Schering Corporation, Kenilworth, NJ},
(b) PEG-Intron®, peginteferon alfa-2b (Schering Corporation, Kenilworth, NJj,
(c) Roferon®, recombinant interferon alfa-éa (Hoffmann-La Roche, Nutley, NJ),
(d) Pegasys®, peginterferon alfa-2a (Hoffmann-La Roche, Nutley, NJ),

(e) Berefor®, interferon alfa 2 available (Boehringer Ingelheim Pharmaceutical, Inc.,
Ridgefield, CT),

(f) Sumiferon®, a purified blend of natural alpha interferons {Sumitomo, Japan),

(g) Wellferon®, lymphoblastoid interferon alpha n1 (GlaxoSmithKline),



Ri dgefield, CT), (f) Sumiferon(r), a purified blend of natural al pha
interferons (Sum tono, Japan), (g) Wllferon(r), |ynphoblastoid

i nterfer onygy Bhd7ikke (A axoSm thKline), WO 2006/ 071619  pers2g0s/046059
PCTI US2005/ 046059 -8 (h) Infergen(r), consensus al pha interferon
(I'nterMune Pharmaceuticals, Inc., Brispane, CA and Angen, Inc.
Newbury Park, CA), (i) Alferon(r), a mXxture of ‘natural al pha
interferons (I nterferon Sci ences, and Purdue Frederick Co., CI), (j)

Viraferon(r); %@W&M@E&%&sﬂ% SIBWEQEG%A ﬂﬁérHﬂﬁ’e Pﬁa(? 'E] ‘E‘g&ﬁ%‘%ﬁac

Al buf eron (Human

al buni n. | nt er f ePéars AR EWeR.d"%a NRabEY P§’54QA)I e poI ymer or :
pol yal kyl ene oxi Bﬂ%ioggpo xtnl}?er ts)f a ure'I alﬁlza{ an‘%or‘,sg%} %rong\ilc% a(nslg ?

pol ypr opyl ene yoxye copo

t hereof and bIocRW¢ﬂpbpyn§Ft thereof an alternative to

pol yal kyl ene OXI&%/ %%fd pol ymers, effectlvely non- anti genic

mat eri al s such an pol yvi nyl pyrrolidones, polyacrylam des,
pol yvi nyl al cohol s, carbohydrate-based polymers and the |like can be
used. | nterfer§n-Guojugated intarigjong inclede, for exadwic Abtlewni(iduru@® Gehipée Bognce)JS

4917888, ERfy&, w?é‘b@.{u%éu tﬁPﬁaq bbb Werenfd cmg%@d]tggmter &Iﬂﬁ@p&ﬁﬁ‘er or

polymeric nodification sufficientl re u F onses the
Porbign | ntRUPLYGH MEBASTRBRIRES Sisiar BNy oo OUToLERE) o FNPGPPER
used to pregavle, Eiybxyethyleoatied parilise sopryels¢hergof epbhied chpaymess mmal% an
extract, S%It@rﬁatﬁl@ @ﬁbl dl W@h@@aﬁ&e ﬁse@ﬁﬁ(ﬂﬁ% bf'ﬂatcﬁ\feﬁﬁ'roﬁfbntléférmc materials such
r econbi nant 'y produced IQEYfP E‘s: g‘g’t %ebr f eron
beta, gamme?® % g n ?PéVVBWJe'@'H"“dé’U%“nP%{%acW ep: p(’yYPPf aieehst ﬁar ydratp-ogsedy,
Ser ono, Onmidyeteciang izt like abn baised flatedar)n-ppjymer caniantes ere detrtyed in US
Interferon by ﬁ@eﬁé Lhr8Es, Iarmi iy, ePna 51b@§@£rfd%©@%l1%m Fte AHed

pna

interferon al Amar i1 | Bi osci ences; anot

h
L0t 1 onal iR BEd Rt B AR o1 B ey e B8 T DL elprghneed
al pha, for mexbapinelgeagyitelbguls. intederbreused toeprSrare prtver atriudatentmay ber on

a- 2b, pegyl ;ﬂé;?aqed f%%ﬁ%ﬁ”‘%hén%ﬁét eé’ua'nascﬂumgﬁ GYhiadRdr BaYinkfidt@fron, or

interferon-a uct l'ated interferon a-2a is described in
Eur opean Parte@?ﬂb"@gty%%%’cf ‘ncorporated herein by reference in its
entirety) and comercially available e. g. under the trade nane
PEGASYS(r) ( Hofcftis funmé af ilReddrear)s. inclue injériatop detangammiae tavrang oRiggd, such as

described, g iidhefh HRALHA) b 8LEHY, ChhRerdP@atulNRRIEBR yBHa8& 6 Gmega

Interferon by Boehringer Ingelheim; -

Oral interferons such as oral interferon alpha by Amarillo Biosciences;

in another aspect, additional examples of interferons include pegylated interferon
alpha, for example pegylated interferon a-2a, pegylated interferon a-2b, pegylated
consensus interferon or pegylated purified interferon-o. product. Pegylated interferon a-2a is
described in European Patent 533,868 (incorporated herein by reference in its entirety) and
commercially available e. g. under the trade name PEGASYS® (Hoffmann-La Roche).
Pegylated interferon-a-2b is described, e.9. in European Patent 975,368 (incorparated herein
by reference in its entirety) and commercially available e.g. under the trade name PEG-
INTRON A® (Schering Plough). Pegylated consensus interferon is described in WO 96/11953

(incorporated herein by reference in its entirety)..



by reference inits entirety) and comercially avail able e.g. under
the trade nane PEG | NTRON A(r) (Schering Plough). Pegyl ated

consensus yRt,8sdHiQqy 1S described in WO 96/11953 (inc
herei n by *P@fzerénce inits entirety).. WO 2006/071619 Vb Hacoso

PCT/ US2005/ 046059 -9- (2) Antivirals Aptiviral agents may be
conpounds or biologicals that are effective to inhibit the formation
and/or replication of a virus in a manmal. This includes agents that
interfere with,either host or viral nechanisms necessary for the
formation and/&) replitcation of a virus in a nmammual such as

Fibavi 110 (1 - Rakfllybiboby 289 ins oFbidogeds e leend 645 pan 0o
rom al ean “nar ceutLl ca , nc. , S Sa . Q Jom
Sehor i e PG gl SEBEE Pl S sl agTa N et apt Bty el
Hof f mann- LeitRRsdbs or Ml meghanisihs nedebsan foi the formation gudéer replicalien ef aoyimeinta
%Ch ﬁs Lﬁ\éﬁléh'hrﬁéél BuéhP% ri}{hﬁim @Eﬁﬁ)—ﬁbﬁfuyﬁioﬁﬂﬂHg_.@ﬂﬂhﬁdl%@ﬁ%\@/&ﬁ@ideh fK)m

nOp OSp ; rotease | nnl pl.rors, | rs ; -
o PO O fen Pl ettt e N ebr B3t ShPBaRBT (At t wood
et al.; AntGomoraibn geepiwalth, Bérny Gopeges® frapCToinang 8,4 Rodigs Nutle9 918, riaviimood

et al., Anfrb¥hledlin dVEBh MM Xudnd LERRRR LREViRRNdIAAR S alchft, artPiizcibRe
At t wood et @I, Pre}P ration and use of am no acid derivatives as
Ryapitos?

anti-viral rman Patent Pub. DE 19914474; Tung et al.

I nhi bitors of %ﬁio‘?@a psRkeases, particularly hepatitis C virus NS3
pr ot ease; PCT 98/817679 , i ncluding al phaket oam des and

hydr azi nour eas inhiéts oNREVNEBHUS skt tprotiserbubtag siitatratasbasddqedtéap ihhlbrors
such as a oni Ci g, 0r E $%6%+i 134 8H 640C hndd patitis
. . . ) I ] 98: u ) .

C inhibit 8{%%%%}%64&#1@?@% 'gd:e%g%? 9\;@% :; (Iir ot ease |er_1 I'bitors

di scl osed iAniiakCheseisterand Chemotherapy 1983t 1etvO-247: od et Pespaffieneand

U. S. Pat entushlgs arfind8dd &3i8athves SantiaRal @fentd, GalmaplPatinSRU0 DES 9814874 T6ngOf

cysteine protease. inhibitors for inhibiti E eﬁ@.\f dod K\%

U.S. Pat ente?ﬂo%'g'wﬁﬁ,sﬂ%e 'fr?)te%ﬁg’rpga”{épé é’lheb\ﬂi%% 9}{%5' SC g@gé e’s@‘?lf etic

i nhi bi t or s &§f176&Bhdngiuding @W‘Fﬁ*%'%@“%hﬁ[@@@é&*aﬁdﬁ@ inpgjtogsthattgyminate in

5, 538, 865 4 olddRYhBe Alch@b a;bofdRiBtatitl 6Sphasphbitile 8 @fidsrBuibt 6f £.aRPatitis C

i nhibitors . fibitgl‘c’\é }’u‘\@é ch are géig@i@&ﬁ‘ﬁ WO 02/008251 to Corvas

I nt er nat i orf 4110104 RRRYISE ARRINES 4B WO 02/ 008256 to Scherin

Cor por at i on HCVPiotagisinhiitors disgiessd ind& 8. rekrintstordieetresiraeit o€, ifqh sangple,

Pat eInL Nos.y 8, @%é’né g/&%é%og@3é 1@3%?0_13 e@-ﬂﬁvh@h 4RO0BQ dBs B((lglstéihél fidtease .

I nge elma({g O%ﬁ_gqorl%g. r ?w or at .

herein by r'@?‘ fPig fudnhiiing \}rengﬁ‘feipﬁ ¢ 25 § %t? )% P %%8%7@@022?%%9 ?a\'lélgwmh

seri ne discloses synthetic inhibitors of hepatitis C virus NS3 protease; U.S. Patent No. 5,538,865 to
Reyes et al.; Peptides-as NS3 serine protease inhibitors of HCV which are disclosed in WO
02/008251 to Corvas International, Inc., and WO 02/08187 and WO 02/008256 to Schering
Caorporation HCV inhibitor tripeptides which are disclosed in U.S. Patent Nos. 6,534,523,
6,410,531 and 6,420,380 to Boehringer Ingelheim and WO 02/060926 to Bristol Myers
Squibb (incorporated herein by reference in their entireties); Diaryl peptides as NS3 serine
protease inhibitors of HCV which are disclosed in WO 02/48172 to Schering Corporation;
Imidazoleidinones as NS3 serine protease inhibitors of HCV which are disclosed in WO
02/18198 to Schering Corporation and WO 02/48157 to Bristol Myers Squibb (incorporated
herein by reference in their entireties); WO 98/17679 to Vertex Pharmaceuticals and WO
02/48116 to Bristol Myers Squibb also disclose HCV protease inhibitors (incorporated herein

by reference in their entireties).



protease inhibitors of HCV which are disclosed in WD 02/48172 to
Schering Corporation; |mdazoleidinones as NS3 serine protease

i nhi bi t or swef2obdv10Mi ch are disclosed in WO 02/ 18198 twripeddedsioichse
Cor poration and WD 02/ 48157 to Bristol Myers Squibb (incorporated

herein by reference in their entiretiegh;, W 98/17679 to Vertex
Phar maceuticals and WO 02/48116 to Bristol Myers Squi bb al so
di scl ose HCV protease inhibitors (incorporated herein by reference

:\I(r;nt heLr t ?‘nt ir @f- NS S bubsEleROL 109316 dt2adR GrHiviisrs QG a@‘h%@:hydréa@ A itho-
Supns
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Bi ocheni s c aloramaicBliang h\P8V 238 SRe-6€4 Sotp K.@bahvintiviceh Chemistry em@fgihemﬂtﬁ&apy,

643-647; Sugds 16, 18%, idudiriKDVddeR bnd RESGter Y and Cherot her apy, 1998,
9, 186), includi ng 'RD3-4082 and RD3-4078; (5) A phenant hrenequi none

possessi ng act {5y Rtpyielmyﬂlrmt}umcrnatpemesmglac&vuﬁaﬁhlrEAﬁﬁteamthn a SDS-PAGE and

aut or adi Ogra%%%loﬁagﬁ%aés%g égl%f;? &EM’F\% émnfaﬁén%ﬁﬁr@h‘o £tEr'i1fce9 LRt gt

St rept omyces sp ron
T006 37" 308 (PaBh ot ol deliphRATaT Lellers, T9PBC 7 FRRATGHP)- (St ek Terahacron
37:7229- 723%rter&996329 &32 1354)63dh 351638, abledd fromo thetflrgué PagtisurPemotivumi um

ri eofulvu I
Dot tors o Tonbidal, aibdraft andhelBroefdhp Cedfit: @4935%%%' ciNeifbiors
macr onol ec HegiaRsy qaﬁe‘{?" the\AERMPlEcylelin £ hieh 'éﬁ"P'Ia d &Amdergh |a§d aawaie@int
[ ngl g' tg/r ﬂﬁm@tewarsas}eraeémq;raéasbea&aas SUHRedProteasgs A 20418, %m@ml B, A
an -chynotr and., s at ~al .,
Bi ochem st r%(/7 eyégﬁn%'gﬁn/ %’é) I azo+?%§%§hgﬁyb%3nzani | i des
deEnt Ihf It ed in @k'fhﬁéﬁblldm@s afd be?‘tkanlhbes Egrﬁiﬁttad—lﬁkﬁlﬂlﬁgc‘ﬁl M2t al. v EBS28R6rs 421,
akeshita m str
Thi azol i di r?é7 23%?'{3{5?{‘%& t\?ﬁu?@ﬂ’% ﬂ’ﬁ?%ﬂ?’é@é?ﬁg’ %%I %122[‘?4&%' ?%ogd'"e

r ever se- phaievatifisGhichssiyw valevantinhiiBe/imd\revéress pimse PPOE ebsay auit aNNSHAS B
substrate (fmr&iem %ha ﬁbst é\eassvrhﬂ’e b udBKS 8. CAhtivited Rbsearth, 1 996 183) 5-18).

especi al 'y conpound ossessing a used cinna

subst i t ut ed®SRRFaHY 8°’W5’H§d RQT1I§ ? 0 Ro3gsHng %H@maﬂd"mﬂé’i%‘e? ‘?’I“}/W
NS3- 4A ser idligl ¢haint Em;ezusrﬂmdmmmwi ncl udi ng BI LN 2061 by Boehrl nger
| ngel heim VX-950 by Vertex, SCH 6, SCH 7, and SCH 351633,

Scher i ng- Pl ougk?) "@r%“s%ﬁwﬁ”"ﬂwteﬁfﬁp@ﬁ?és ingistingi Bl 2061 r’PV&DE'H!“F?h cal
and clinicah gﬂﬁmlwmmrﬂy Ve exASEHESBTHTKEd BCH-33BB5% bo IScMyieg-SloSgiu atub

DL, g Vo L8 s o MU b

Bristol Myers Squubb Abbot, Roche, Merck, Pfizer, and Gilead;

{8) Nucleoside analogs
Telbivudine by Idenix (US 6444652, US8596700, and WO0186353)

Nucleoside or non-nucleoside inhibitors of HCV NS5B RNA-dependent RNA
polymerase, such as 2'-C-methyl-3'-O-L-valine ester ribofuranosyl cytidine (NM283, Idenix)
as disclosed in WO 2004/002422.

Branched nucleosides disclosed by ldenix Pharmaceuticals for the use of treatment of
flaviviruses (including HCV) and pestiviruses in International Publication Nos. WO 01/90121
and WO 01/92282 (incorporated herein by reference in their entireties). Specifically, a
method for the treatment of hepatitis C infection (and flaviviruses and pestiviruses) in
humans and other host animals is disclosed in the Idenix publications that includes



Nucl eosi de or non-nucl eosi de i nhibitors of HCV NS5B RNA-dependent RNA
pol ymerase, such as 2'-Cnethyl-3"-0OL-valine ester ribofuranosyl
cytidi ne (Wg28&/07ideni x) as disclosed in WO 2004/ 0024 23:T/6520050kh80
nucl eosi des di scl osed by Ideni x Pharmaceuticals for the use of
treatment of flaviviruses (including-HEY) and pestiviruses in

I nternational Publication Nos. WO 01/90121 and WD 01/92282

(i ncorporated herein by reference in their entireties). Specifically,
a nmethod faaminidkRing be afferant an&funhﬁmatoiogicsuy&ﬁ\@ﬁeet, B'QA 4(fEted B-D or B-L

flavivirus VAN i ther _host. animals is
di scl osed ﬁ"?\m?ﬂs(pde?g's harm %I%ﬁ%‘]g Qcce Qélbt aﬁog%m?rg nge\?\?) %B gg@g%g%é
PCT/ US2005/246 959 comhlmatad iyiith P@qﬂw :antglr@l Boet fogtiqniallydn g wharmeceytically

bi ol ogi cal la¢capedblevdarribr., 2', 3' or 4'-branced B-D or B-L nucl eosi des

or a pharmaceutically acceptable salt or prodrug thereof,
admi ni st ered ei Nhelgosidglanateasdr other pa tentépnlidatians discip$ingthe ubeeef traatmentiof al

ﬁgglnte Osfngte iRpaits ¥ virls iAcliapOPEAIIG16R) (WO oﬁ%@@tr&elmv&ﬂselrr Ee:!oé)% eand ‘e of
e i L b e A
filed Noverthar Stdre Bz@mex)w lag il PCPUBOZABA (0\01)912/0@\7’@50119506-@@&5';! w .20@1 and
February 1%cTd@$hblosbdd @beﬁ/loﬁ'zﬁ‘ﬁ%mdﬁ’rhﬁ g; 2doQPr (nmé?c\!l(

ond " Par LT R RRe O 07 Bebs R i uatéﬁl?a?Py) 4 w3 %F%P%BZOOZ)

Merck & Co.Publication NosPOT EFO240GBE 2p(IME 2921) :Lmoue/szpzm(fuegrmwbmgumonzl

2001) fil e%nQWCR@QE@GS @gghf E‘EssePlHQil (t%dCBQUrM)OQ‘f wh\é@a%‘nc?o?&ﬁ@ec( ﬁéréu%b
April 13, 2001 WO 02/ | ed Oct ober 18, 2001) and

02/ 48165 byePK reip dheltentirgiias) (the di scl osures of whi ch are

i ncor porated he e 2Nt

2' -fi uor onucl eoéler|| Qrop%ﬂeso(%ﬁ%ss% PO%gd ‘B(ritFtTE%B ﬁa{g@tﬁk{)gk?\ggﬂ%w 5%?%91 to
Enmory  Uni mvgr%ty('qqowetﬁqu’dwéww @@F%F%'”H?eﬁtmr%\%@ ?nFlyqrenuglaesidegs v) |
entitled "2'-Fl | egs |fi uckLeosi

by £l drup et al 2R e an tpopg pLE PP o G st bt G IR
161h I nter rﬁavwmnea 1@5hﬂl&§'ﬂ%’mﬁé09ﬁferﬁ\melWlﬁﬂ&\f'faF&@é%fF@fﬁP('Vﬁﬂr 2003Savan@d 3,
Savannah, d&a).); Nucl eoside anal ogues and 2'-nodified nucl eosi des

di scl osed in Bhat et al. (Oral Session V, Hepatitis C Virus,

Fl avi viri dae, 2003edsiOeahal@pssianh2 VhodilepatclebsidgesCid¢losersin Bhﬁtle&v!i @rali dae;

16°" Inter §1809'He<759 Hs® GRG SFIARiAL 12608 @ral BRSGANE MehARE Clvigd, 2003,

Savannabh,
Flaviviridae; 16" tnternational conference on Antiviral Research (April 27, 2003, Savannah,
Ga); p A75);

2'-modified nucleosides disclosed in Olsen et al. (Oral Session V, Hepatitis C Virus,
Flaviviridae: 16™ International Conference on Antiviral Research (April 27, 2003, Savannah,
Ga)p A76)

Preclinical compounds include R803 (Rigel), JTK-003 (Japan Tabacco), HCV-086
(ViroPharma/Wyeth), R-1478 (Roche),

(9) Nucleotide polymerase inhibitors and gliotoxin (Ferrari R. et al. Journal of Virology,
1999, 73, 1649-1654), and the natural product cerulenin (Lohmann V. et al. Virology, 1998,
249, 108-118);



2' -nodi fied nucl eosides disclosed in AOsen et al. (Oral Session V,
Hepatitis C Virus, Flaviviridae; 16th International Conference on

Antiviral Resseg@heifApril 27, 2003, Savannah, Ga)p A76ctrifR6dslbdess!
conpounds include R803 (Rigel), JTK-003 (Japan Tabacco), HCV-086

(ViroPharma/ Weth), R 1479 (Roche); (Q42Nucl eotide pol ynerase
inhibitors and gliotoxin (Ferrari R et al. Journal of Virology,
1999, 73, 1649-1654), and the natural product cerul enin (Lohmann V.

gtCT ?lu'szglo g ;)Iozgygoiﬂ@&uss&é%aselﬁﬁmébiéluch_\é@vﬁoﬂﬁb@z DitoPhama and compounds

9 -12 (10) HCV NS3 heljcas€_inhibitgrs, such as
VP 50406 byl Ve At a R 5 e P Noo b b sesiane Bslivo
i nhi bi tors 99f%8%osed in U. S. Patent No. 5,633,388 and PCT WO
97/ 36554; (11) Antisense nol ecul es directed agai nst HCV genone orany
cel lul ar conpon&iit AntisRage mlequies dirseted apgipst YLV gengras,priagk £4lIigiT component
Phosphor ot Itha st requirted ¢odiead xephcatibreot | des (S- ODN) conpl enentary to
sequence stretches in the 5 non-coding region (NCR) of the virus
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Journal of lesatedin e cempeditg Egipn oftbmtCY BNA (AIHN. et sl Archivge Bf Yplogy 8%,
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ef f ect i venedwadf A8 Y/ BioRBarmeh Bi 35 antiyessesedeacs cerBpemedaiy to any part of
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{14) An inhibitor of other targets in the HCV life cycle including viral entry, assembly
and maturation such as Celgosivir (MBI 3253), a glycoprotein processing inhibitor by
Migenix, fusion inhibitor by Trimeris, ACH-0137171 by Achillion;

(15) Immune medulating agents.

Receptor agonists such as toll like receptor (;TLR’) agonists include ANA245, ANA971,
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Pharmaceuticals); an IMPDH inhibitor, mycophenolic acid, a salt or a prodrug thereof sodium
mycophenolate or mycophenolate mofetil, or Merimebodib (VX-497, by Vertex); thymosin
alpha-1 (Zadaxin or its combination, by SciClone); SCV-07 (SciClone), Belerofon (improved
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treatment of HCV, including Interleukin-10 (Schering-Plough), AMANTADINE (Symmetrel) by
Endo Labs Solvay, caspase inhibitor IDN-6556 by Idun Pharma, HCV/MF5@ by Chiron,
CEPLENE (histamine dichloride) by Maxim, IDN-6556 by idun PHARM, T67, a beta-tubulin
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carmustine, lomustine, hexamethyl-metamine, dacarbazine, mitotane, streptozocin, cisplatin,
carboplatin, levamasole, and leucovorin. The compounds of the present invention can also
be used in combination with enzyme therapy agents and immune system modulators such as
interleukin, tumor necrosis factor, macrophage colony-stimulating factor and colony

stimulating factor.

Utility of the non-immunosuppressive cyclophilin-binding cyclosporins (hereinafter
“cyclosporins of the invention”) in treating diseases and conditions as hereinabove specified
may be demonstrated in standard animal or clinical tests, e.g. in accordance with the

methods described hereinafter.
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cormpound (MTS)-based assay (CeliTiter 96® AQueous One Solution Celi Proliferation

Assay, Promega, Madison, WI), CCs, is the concentration of the compound at which the cell
viability is reduced by 50%.
Luciferase-based HCV replicon assay: Inthe HCV replicon cell line Huh-Luc/neo-ET,

the expression of luciferase is under the control of HCV RNA replication and transiation,
therefore the antiviral activity can be determined by measuring the reduction of luciferase
activity in the cells. HCV replicon cells (Huh-Luc/neo-ET) are treated with compounds
serially diluted in DMEM supplemented with 10% FBS and 0.5% DMSO for 48 h. Then the
luciferase activity is determined using BrightGlo reagent (Promega) and a LMaxl!| plate
reader (Molecular Probe). The cytotoxicity of the compound is evaluated using the
tetrazolium compound (MTS)-based assay described above.

-Example 2 Combination analysis
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for the experl ment a ose response surtace are use at e
dat a st ati J#i48& |A§ shown in Figure 1A, there is a stronger inhibition of HCV wnth the comblnatlon |n

a concentration-dependent manner. Importantly, there is no significant increase of
cytotoxicity using the combination at the concentrations tested.

In another embodiment, BILN2081 is a specific inhibitor of HCV NS3-4A serine
protease (Lamarre D, et al. 2003. Nature 426:186). The effect of the combination of NIM811
with BILN2061 is examined using the assay system and the mathematic mode! described
above. The HCV replicon cells are treated with various concentrations of NIM811 and
BILN2081 either alone or in combination for 48 h, As shown in Figure 1B there is a stronger
inhibition of HCV with the combination in a concentration-dependent manner, Importantly,
there is no significant increase of cytotoxicity with the combination at the concentrations

tested.
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higher concentrations of IFN-o alone or NIM811 alone.

Similarly, as shown in Figure 2B, the combinations of NIM811 and BILN2061, a specific
inhibitor of HCV NS3-4A protease, result in greater viral RNA reductions than those of much
higher concentrations of BILN2081 alone or NIM811 alone.

Example 3 Resistance frequency analysis
HCV replicon cells clone A are treated with various concentrations of NIM811 and

BILN2061 either alone or in combination in the presence of 1 mg/m! G418. Resistant
colonies start to form after treating the cells with BILN2061 for 2 weeks. Cell cultures
collected after 3 weeks of treatment are shown in Figure 3. The numbers of resistant
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biodistribution or other parameters of the drug can be altered by such combination or

alternation therapy.
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pharmaceutical conbination of the invention results in a beneficial
effect, e.g. a synergistic or additir¢&-therapeutic effect, conpared
to a nonot herapy applying only one of its pharnaceutically active

i ngredients. An exanple of a synergistic conbination is a

conbi nati on of a non-i munosuppressiotalMgcl ophi | i n-bi ndi ng
cyclosporin with IFN-a. [Melle]4-cycl ospori n (NI NBll) is an exanple

of a SIJII tabl e _non- | P-,So%) os%o A mpn g r |er]d|hnI cycl osporin
L e sl
Sp
1

a
MaL eVal
i mmunoduppr essive cycl ophi I n- b|nd|ng o

U-
In ormulfa |

W X-R-Y-Z- 0 - Al a- D) Al4a- MsLeu- MeLeu?l\/bVaB 3 4405 617 8 9 1p 11 |

r

Le
or
Y.
y

| in vhich Wis MBnt, dihydro-MBnt or 8'-hydroxy-MBnt; i s aAbu,
Val , TH i ; - MeSer,
(D) - NE r Ser hydr oxy MeLeu, Mel I e,
MeVal | FEB Wi %/E Mfel'%)(ﬁéé’fﬁghydﬂ@ﬂte“# r{?;? N-ethyl |l e,

N- et hyI Thr, N-)%‘? bPh\éa' feN’{ oFJrmetiyl thieahiny

"?acetyl) Zis Val,
Leu, MeVval or h (%)ﬁMe "ealg, on /(D) u or MeAl a and b)
one or nore co- ﬁ%§ "GF‘YCBH%SM"M&&%‘MMQJ Valk lh AZa| ts or esters
thereof and wheMaaWeorMeadhy aihyiygk Arethyligy N- ?WMiTlB‘ft"BF"W\‘PhﬁCN*%@HF
pol ymerase. 2. THE N-ethpldBi(Paeetyhf CI aim| wherein the inhibitor of
HCV NS5B pol v ek Ley. Me‘éa'ctﬁ”"‘?@f‘hﬁrl‘d ri bof uranosyl cytidine or its
prodrug. 3. THeisddehsssyweiexyMetrdionMeAlher ei n t he

non-i nmmunosuppr essi ve cycl ophilin-binding cyclosporin i
[ Mel | e]apddy) @ne SpBorgrco-agents or pharmaceutically"acceptable salts or esters thereof and

wheréin the co-agent agent is an inhibitor of HCV NS5B polymerase.
2. The composition of Claim 1 wherein the inhibitor of HCV NS5B polymerase is a 2'-C-
methyl ribofuranosyl cytidine or its prodrug.
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cyclosporin is [Melle}4-cyclosporin.



