COVMPCSI TI ONS FOR HCV TREATMENT Fi el d of the Invention

The invention is directed to the area of
w@basoeeeut i cal chemistry, in particular to  PCT/US2005/046059

noni mmunossuppr essi ve cycl ospori ns and conbi nati on

treatnment of Hepatitis C infection. Background of the

I nvention The present invention relates to a new use

for non-inmmunosuppressive cyclosporins. The

cycl osporins coppjipessAofsaR AEV SREATMEN |

di stinctive, cyclic, poly-Nnethylated undecapeptldes

commonl y possessing pharmacol ogi cal, in particular

u eSS|ve or anti-inflannatory activity. The

F?Q“PG,§\%F e cyclosporins to be isolated was the
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established that cyclosporin A acts by interfering

with the process of T cell activation by bl ocking
B&mgmwﬁdbmhémnmhahtiation of IL-2. Cyclosporin A has
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It on

nh f the NF- AT pat hway is the . .
oeELRHT b RN 1 RN P F5ABT AR anangyne involed in
protemfoldsgppr essi on. Cycl osporins which bind strongly to

cyclophilin but are not inmmunosuppressive have been
i dertiqweverdit was fopnd ebbinding focyelephilindep aeicespany but not a sufficient
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M xed L Reacti o
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sd\ébbfa?dill)L)TmalwmytgeabR@amsute phosphatesscactititydreloyitifg in stencinp of
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ms@aéém f@'eQYP'QSF(OOH@ medweq "WWLBW%F'@” mce (female,
8-10_weeks) are co-incubated for s wth 0.5 x 106
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actuw Sy |9 tl\ﬁlxeﬁylmoﬁggy%e ﬁegcet‘l (EMIlFﬂ%'f' && m%reotﬂgrl 5‘%?&3{&%@ no more
than 2% that of cyclosponn 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 cells which can be measured by labeled precursor incorporation into the

DNA. Since the stimulator cells are irradiated (or mitomycin C treated) they do not respond



the Bal b/c spleen cells which can be neasured by
| abel ed precursor incorporation into the DNA. Since
wo bwesticnul at or cells are irradiated (or m tonpCI/OSI005/046059
treated) they do not respondto the Balb/c cells with
proliferation but do retain_pheir antigenicity. The
| C50 found for the test conmpound in the MR is
conpared with that found for cyclosporin Ain a
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results against flaviviridae, specifically, a
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rRGRMPOsi tions, nethods, and uses are provided for the

treatment of hepatitis Cinfections, that include

s@ihRicsthe adventiorof an effective amunt of a
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he maj or causative agent
lt has now surprisingly been found that non-immunosuppressive 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



of non-A, non-B hepatitis has been considered cl osely
related to liver diseases such as chronic hepatitis,

wo 2006071619 r hosi s or hepat ocel | ul ar carci noma. AGEEUS2005/046059
devel opment of these liver diseases is a major public
heal th problem Effective angi.-HCV therapy is
restricted to therapywith interferon al pha or a
conmbi nation of interferon al pha and ri bavirin.
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I nvention provides the use of a non-imMmunosuppressive
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possi bl e recurrent HCV infection after
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cy@@@ﬁ&rinb@ge E%te@t‘@%ea%lﬁndgﬂhgmﬁubaﬂon bﬂmaﬂ{mn valﬁl&%ated BSA-

¥ bERER A %”déa%lé?fca'ﬂfﬁ“ﬁ@’%'ée“\ {ahB ey ngpt %Jy%ﬂ%epmnffP'r{eaCf'on
witiouhcorqetiedis BSlaaget QSppr The rAswits dret dmpresseﬂ:mﬂwe Btndimg Ratio (BR),
wﬁlglgléltﬁ eIgg EOQP% bX{E f cﬁgneo rja{ugéfpillnets | o tg%}%aﬁ?w(@%nd the_[lﬁg, in a
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e e TG RO Sy Pt RGP TG YSRGS oL againt
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factor of ten less well than does cyclosporin A and a
nedaemples phheremmvadpappessivs ¢vdiopylinsbindingyeyclosperins irehide gfo.
cdnYfoL AR Fofndla | The cycl osporins active against HCV
have a BR |l ower than 0.7, such as equal to or | ower
than zero. Exanpl es of non i nmunosuppressive
—&y oV epRi-H R—B+ N+ B—€y@ [-oS04-(D)AlaiMeCéuiN el ea-MpVal
conpounds of For Y £ Q
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in which W is MeBmt, dihydro-MeBmt or 8'-hydroxy-MeBmt;
X is aAbu, Val, Thr, Nva or 0-methyl threonine (MeOThr);
R is Sar, (D)-MeSer, (D)-MeAla, or (D)-MeSer(Oacetyl);



in which Wis MBnt, dihydro-MeBnm or
- hydroxy-MeBnt; X is aAbu, Val, Thr, Nva or O-nethyl
wo oeonicne (MeOThr); R is Sar , (D)-MeSer, (D)rpdEBSBN5/046059
or (D)-MeSer(Cacetyl);- A- Y is MlLlLeu,
g- hydr oxy- MeLeu, Melle, MeVal, MeThr, MeAla, Mealle or
MeaThr; N-ethylVal, N-ethyllle, N-ethyl Thr,
N- et hyl Phe, N-ethyl Tyr or N-ethyl Thr(QGacetyl) Z is

Val Val

g- hydﬁgM-ekg herrox*\@%Féh N%ﬂg “ﬁ%r\}gﬁ S W“@?AW Z, Q and

R have, WQ@@M@TN )N-ethﬁ\éalff‘d)-letwmﬁ rfﬁge\cbvlé’hfeNrQébMPhe N-ethylTyr
signifi cgpgeeghy,wbgcag@f erably Wwhere Wis MBnt or

di hydr.o- Me S preferably X where X is aAbu or
Nva, I?d?ga'p\‘"éﬁ‘ Meé(ﬁ'lcif“@? ehfdfe X' is aAbu; Ris

pr ef ercaiBIMeLBl, ywyaroRy-MeLéworFadAla.Y i s pr eferably Y
where Y' is g-hydroxy-I\/ELeu, Meval, MeThr, Melle,

Tid-gbupsl W] 6 Yoz, Qhaati RHava) indefendenily, diecivitdoling pfefembe signiances:
is Va r ere Q is
l\/bLeuIW% pré\(ggﬁp }mgfeoqﬂﬁ B @B%(T)%Fé‘w s ongor mula | are
t hose X i pwlfﬁr@biy WW@TW ﬂXaABU o NvaYmp@ preferaplyiXs where X)is gAbu;

Q ang R }e‘;e,ﬁ,,y REgg@g}phegsgf. preferred conpounds of
Formula | are e, g. Ig%dro MeBnt ]

1-[9- Hyapwf@rawmﬁemerel c%h %rM%eusﬂeVal MeThr, MellaeNegthyllle or
b) [ MpMahjidaiCi cl osporin; BR = 0.1; IR<1%c) [Melle]

4- Ci claspor % [ MeThr]
4- G cld’ r(?ﬁr?qlly g)wrleée 2@2\/@9{3\"@2 ?ﬂ 4-Ciclosporin; BR
= 0. 4Q b pretéahly Q whérglQ IslMdLed- Ci cl osporin; BR = 0.1 ;
IR <2% g) [Ethyl-Val] 4-Ciclosporin; BR=0; IR <2%
A nefqried gyqup[af Chaednds ofdsrmauld | are thase dsyhieh W, is W, X is X', Yis Y’, Ziis

Z'Egﬂwdgngw;gh@Leu] 4-[ g- hydroxy- MeLeu] 6-Ci closporin; j
[MeVal f-Ciclosporin; BR=0.4; IR=5.3%
Examples of preferred compounds of Formula | are e.g.:

a) [dihydro-MeBmt]'-[y-hydroxy-MeLeu]*-Ciclosporin; BR* = 0.1; IR<1%
b) [MeVal}*-Ciclosporin; BR = 0.1; IR<1%
c) [Melle]*-Ciclosporin; BR = -0.2; IR <1%
d) [MeThr]*-Ciclosporin;
e) [y-hydroxy-MelLeu]*-Ciclosporin; BR = 0.4; IR<1%
f) [Ethyl-lle]*-Ciclosporin; BR = 0.1; IR <2%
g) [Ethyl-Val]*-Ciclosporin; BR = 0; IR <2%
h) [NvaJ*-[y-hydroxy-MeLeu]*-Ciclosporin;
i) [y-hydroxy-MeLeu]*-[y-hydroxy-MeLeu]°-Ciclosporin;
i) [MeVal]’-Ciclosporin; BR = 0.4; IR = 5.3%
k) [MeOThr]*-[(D)MeAla]’-[MeVal]®-Ciclosporin;
i)  [8-hydroxy-MeBmt)'-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
IR = Immunosuppressive Ratio, expressed as a percentage of the activity relative to

Cyclosporin A.



k) [MeOThr]2-[(D) MeAla] 3-[MeVval] 5-G closporin ; j )

[ 8" -hydroxy-MeBnt] 1-Ciclosporin; BR = 0.35; IR= 1.8%
woQoopMehaf - G cl osporin; BR = -0.4; IR = 3.2 |IPCT/US2005/046059

[ g- hydr oxy- MeLeuf-Ciclosporin; BR = 0.15; IR= 2.9 IR

= | nmunosuppressive Rati o, egpressed as a percentage

of the activity relative to Cyclosporin A Further

exanpl es of non-i mMmunosuppressive cycl osporins are the

co WHQrdé(aﬁilhﬁg bP%thﬁnXngr%ég\%ggﬂbsmng 8RS g&n;ﬁﬁﬂds

98/ 2 bei ng I ncor por at ed
disilgser ip WP %@P%ﬁ’&% 98/@8529 %f@r%@@ﬁ@é i tfmomma thgreqppeing
ing@pdrated derdin Kyarefblencé, [d) PAlcampiringsiofbineue MeVal - 1 2 3 4 5

6 7 8 9 10 11 wherein Wa is wherein Ris a residue of

formula lc or Id -CH -CH -CHCH Icor -CH -SH R4

Id in which R4 is Cl.4al kylthio, am noCtal kyl t hi o,

Cl- 4al kyl am noC 1-4al kyl t hi o, di G "al kyl am no-Gi -

4alkyl whl-a—pw—l—nvdJ—W—t—l‘tb O—1tA13-@j Ah Wlel &U-ReLe:-Meval

Cral kyl T dazg ylthio, hydroxyGi - 4al ky] phepyl thio,
dr oxyC al ky phe‘ﬁox ni trophenyl gm nd or

Ra is - NMWe- CH(R b) CO wherein Rois Hor -SAlk-R O
whereimhi ch Alk-RO is nmethyl; or Ak is straight or

branched C2-6al kyl ene or C3 6cycl oal kyl ene and RO is
Whlis OH; COOH; C2- 5al koxycar bonyl; NRLR2 in which each

of Rl and R2, mdependently, iR, selected fromH,

dral kyl, C2.4al kenyl, cycl aIkyI and phenyl each

opt i onal |y substitut ed b)‘7| Cl™al kOXy,

C2. 5al koxycar bonyl, am no, al ky? am no and/ or

di C*al kyl - ami no, ~ and be_nzﬂf‘l— eterocyclic
radical, said benzyl and fjeterocyclic radicals being
sat ur at ed or unsaturated and con?%i ni ng 5 or 6 ring

wﬁ@&h%% aarég.d%esﬁoﬁndb%%matons or Rl and R2 form
er wt

t oget the nitrogen atomto which they are
attached, a 4- to 6 nenbered heterocycle which may

COFH aJ_@H&Bﬁ@;neLche_t_egi oat,pm cosencii/-orgHrLRY 0ge,
oxygen and sul phut, ahd which i soptl onal |y *substitut ed
by Cl-4al kyl, phenyl or benzyl; or each of R and R2,
'“lWﬁ‘d’é&r‘r“d@nﬂkyﬂth'q §méi‘opa(ﬁ'kdﬁﬂ'° ShrqlianmingLjglkylthio,

diC,4alkylamino-C_salkylthio, pyrimidinyithio, thiazolylthio, N- C4.salkylimidazolylthio,
hydroxyC,4alkylphenylthio, hydroxyC,.salkylphenoxy, nitrophenylamino or 2-oxopyrimidin-
1-yl, and R'4is Cq4alkyl,

Xa is Abu;

Ra is -NMe-CH(R,)-CO- wherein R, is H or —S-Alk-R, in which Alk-Rg is methyl; or Alk is
straight or branched C,.salkylene or Cs.scycloalkylene and R, is H; OH; COOH; C;.salkoxy-
carbonyl; NRR; in which each of Ry and R;, independently, is selected from H, Cq4alkyl,
C..salkenyl, Csscycloalkyl and phenyl each optionally substituted by halogen, Ci4alkoxy,
C..salkoxycarbonyl, amino, C,4alkylamino and/or diC.4alkyl-amino, and benzyl and a
heterocyclic radical, said benzyl and heterocyclic radicals being saturated or unsaturated and
containing 5 or 6 ring 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



fib) in which Rl and R2 are as defined above, R3 is H

or Cl-4alkyl and nis an integer ranging from2 to 4;
w2008/0Mslleu or g- hydroxy- MeLeu; Za is Val; andpCHUBB05/046059

MeLeu, with the proviso that Rb is not Hwhen Y is

MeLeu, or a pharmaceuticall ygacceptable salt thereof.

In the formula I'l, when R1L and/or R2 is a heterocyclic

residue, it may be pyridyl, tetrahydro-pyridyl,

' [ o d 0 Rz I . QF ' I }Mﬁﬁ :
O@hgﬁﬁfg%(%trurﬁ Q«z;aydli]("?ai’t“t g“r(%'c%?g ﬁ?ﬁ ?F ?éer%%’ldﬁeea%mﬁ % ﬂ%?g hn)g Rﬁ it 0g g‘%%ﬂy’ s a
radied)ief fogmWRilkh t hey are attached, by way of exanple,

the heterocyclic residue may be chosen fromy,

azetidinyl, piperidyl, piperazinyl, ”

N- et hyl pi per aziywdygu,N-ptfenyl pi per azi nyl ,

N-benzyl pi perazilnyl, pyrigyl, imdazolyl, norpholino,

t hi onor phol i no, et rahydropyridyl,

met hyl t et rahydropyri dyl (for exanple

4- et hyl t et rahydropyridyl) or phenyltetrahydropyridyl
in whzh ReeadrBl eredaspleémdl dbeve, &3 ysoh opYLalitylland nThan Geypoangisy from
sRfsformula | la or Il may be obtained in a variety of

ways, which may be classified as: 1) Fernentation 2)
Y8b Metkeinefrdvdeaxy-dele). Derivatisation 4) Parti al
Z.Yohhgsi s 5) Total Synthesis as disclosed e.g. in EP O

484 281 A1, WD 00/01715, ‘WD 98/ 28330, WD 98/ 28329 or
QuipMPBEY8328 the contents thereof being incorporated
wiktethe provigy tHaeRels@ntie whemY gis SLee r a@fphbtiidcb@ticalBesdtatte salt

or fa! ternative enbodi nents, the present invention also

thf)rfeg\'/l des: 1. 1 A nmethod for preventing or treating

He R tHelibrinuta Ii,%‘éfﬁh Qﬁb‘??rQiz ié‘@(etk%ﬁ%@%gﬂué% S Be bRiaf.

subj ect in need thereof, ‘conprising adm ni steri n% to
tetsallyarosRIHf W cRiPRrH Y. EiABPINa X8RV IEY idzakyt B Rcad Re form a
hetdrb@elid éSidadWitithe AftrogeNABmitEWHICKH OV B R/&EHaLE by way of example,
cycl o hi.Iin-.c{Jindi clqQsporip. e.g. .a Cco ouniiJl f
g BFR(FPLCIP et May g cheserdism e ol oy reran sty
piperazinyl, N-phenylpiperazinyl, N-benzylpiperazinyl, pyridyl, imidazolyl, morpholino,
thiomorpholino, tetrahydropyridyl, methyltetrahydropyridyl (for example 4-methyi-
tetrahydropyridyl) or phenyltetrahydropyridyl (for example 4-phenyltetrahydropyridyl).

The Compounds of formula |, la 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

98/28328 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



1.2 A method for inhibiting HCV replication in a
medi um conprising applying to this medium an

webdosoticy®e anount of a non-i mmunosuppressi ve PCT/US2005/046059
cycl ophi l'i n-bi ndi ng cycl osporin, e.g. a conmpound of
formula I, in conbination w.tzh one or nore co-agents
1.3 A nmethod for inhibiting HCV replication in a
patient in need thereof, conprising admnistering to

thi s, gulb&sitald Jf@&fv@@%hr‘lt%@g In¥n ?rﬁrﬁ%tshﬁ/p‘?es%ml&%loﬁmlm%mdmg

noni NMMuNOSUpPpressi ve C I n- bi nd Ing C cl ospori n,

e. g.YHoMAP SR P Q?WPPU?%QIF%{"‘FB |, i GOrBRIABSIOR 4tth GRe GF MereAzagents
1.r I’mﬁ'lethed)foﬁlgﬂhlﬁt&lg Hb\Afeﬁudaﬁdmad nheifunf) rcSMﬁlfHIﬂdI@ptyh@ to thls

recurr nce 0 In a tran

- S R Bhess Y Bl B4 il P P Bt RS
r eciqyblesoria, & macavpmundocélfdry!ubﬂflecomlmeat@nmuthton@br rmore co-agents
180N-A FEHBO T/ ﬁ?m\’b% 'HCQ/ @Mi&'aﬁ’&hh E'pﬁféHt G@He@g tr‘FeYé”ch%FhBFnélﬁb

e.g. a_compound formula I, in conbination with one
or rAdMINIEINgde H’t'ssSUbEC‘ Yberageuticaly sete ﬁﬂ‘to%‘r?féf"o&
non- umnﬁummpﬁ%@cwﬁhmysihmmwloepdwinn@lgn@compound of formula [, in
cycl ospor a co oung of formula I, with one

or nor 'ngéonaw'é ?"% qr motrehc ai')‘-]recgz‘par ation of a
1.AharArmethad far arevervmpdsa recusrenteof His\Ginfegtiemy arteensriant sasipient in
def 'H%@&itl'%%\( Q:om%rlsmgqa&\li]ﬁ‘iEtWUts!au@ %cn&m(?ﬁérgﬁe@ﬂcﬁ?@ffectwe

use I n any defi ne ab ove, onpri si ng,

non- %“?ﬁ\‘ﬂh?f@d}?ﬁr"@%[‘?ﬁém%fﬁiﬁ"t?pﬂﬂF'PP'}'l“”b‘? '?ﬂ!n%‘i:}"’@fﬂqu'as?)%rq n,

e g compsmwmuaﬂ ih @6ibihatioh with Bn€ ONfabraabiagentyd t h one
phar rrsgcoé eI cg&f%,na? %lrhcggd o'gg r%hrgoespep\/\rﬁ %sgvegclycq%%rmrnrg)nde ing cyclosporine,
t hereepfa, comomﬂmfh@mubslpwmtonesvu Moeebdoeageotsan thetrsepatedion of a

can d%rrﬁ’a%%gndaf‘co‘?r%gh&@ﬁof e :ﬁ’ény%&t%é‘?é 4Mcd BERBENT

include but are not |[imted (1) Interferons or o
3.conjAuBpABECEYHICal ReBRGSEP RS ugwﬁn&gw hed jps datineg baye, pomprising a

i nt efoﬁ&rhm[lndiﬁubﬁeé’sb/e(cﬁ}ﬁlbﬁﬂlin%ncﬁ(ﬁ@ﬁlb&tdnﬁm g.keestimpondd & formula

Euo)r HOIIEI a%mg> O:Q%trh%rr]\ e mo%el\t%)age ];earnag?geelﬂfe?(l%kg or(escc):rhmorre ng

r ec qivbinesatticalit ockpialle dibiefits-op gar(itde tfememiin- La Roche,

Nll'_'élh %Mothé\l‘]e)spec(t %ltﬁﬁ&@é fs)that Qgtg b@hgdflﬁ E&ﬂblﬁétfoﬁ oggternahon

f mann- La Roche ey, , Berefor(r)
t’?arﬁ‘?e@F f”é'P%b‘é{Iafea"OZ "@U%ﬂ 1l°ab| e (Boehrl nger I ngel hel m

ﬁ’h‘ 'Efegﬁrt(’lpéz B da°”fj’8?'ie$ PE&‘G&?’%%S%P R at ur ;If ) al pha
' nt er(g)q ﬁ’&\sAéjH@férg ifa- Q@&Qﬁgrwgwpo\%lohf@éﬁﬂw&m NJ),

hob ast ol i nterferon

(GI aXB)FE & fHfoh® e gfitorerbm bfd- me%ﬁérmgmwwsmimm NJ),

i nt erf eron (InterMune Pharmaceuticals, |nc.
(c) Roferon®, recombinant interferon alfa-2a (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 (GlaxoS mithKline),



Bri sbane, CA and Angen, Inc., Newbury Park, CA), (i)
Al feron(r), a mxture of natural alpha interferons

W@ toosericer on Sci ences, and Purdue Frederick CorGT/(S3005/046059
(j) Viraferon(r); (k) Conjugated interferons include,
for exanple, Al buferon (Humag.Genonme Science) which is
conjugated to human al bum n. Interferon conjugated to
a wat er-sol ubl e pol yner or polyal kyl ene oxi de

honDRR)I X%ﬁgséﬁ%@eﬁﬁs Qfahé{ﬁ{e'?f\élo'ﬁq MMﬁeoﬁraé:ﬁE@uu?&s Inc.,

pol ypro col's yoxyet { enat e

copolBfiseans, Pﬁ@lﬂéwgﬁhd”%lwub’ﬁﬁi WfBrs thereof. As an

alterpative to ene oxi de-based poly

o1 1 ol ATBY® FORPGHR PSS e A eT o GEFoR SBEE s A Purce
pol yAredericlp@or Off), dones, polyacrylan1des, pol yvi nyl

al cohol s, carbohydrate-based polyners and the |ike can

be udpdiraferen®r f er on- pol ynmer conj ugates are descri bed

in US 4766106, US 4917888, EPA 0 236 987, EPA 0 510

SSQK?@gnjﬁ@t%{nm%QS ineluB& SorldrEmpiR! MBREoR (HRHAL G&%tn#é)@(:lence)

ficie reduces antlgenlc responses, the fore
whigh @r"P@!P@fﬁe étﬂ‘"}?ata'%'@"bdh‘ﬁﬁ"‘e’?'éF‘g/‘J%&feé‘lt?J@d‘@ée’ -soluble palymer or

pdiyHIIgTehe bite HEREpdIngd$ ap:arae pbRéthyIETe gmj (@gm)es pdTEofyRne
glygffﬁoﬁéﬁgxygﬁhylso%?m o%st SORO ey(?'nxetrsr t%grebf anltllco r&)cﬁsc’:opcitll)fmers thereof. As

ne reco
arpaltgadw@eqito rOlyatkylefieexige -besed pplemererQﬁngtl\qelymouda@tlgemc materials such

ad %x?rgrfl ol n@%}tﬁolldQMI dAHrRBEL, BERGRN alSSHO, @ac'rba%gte based

| nterferon erono, Omiferon (natura
PolPerE pRY BR)ikeEnke %@éd“‘eﬁ?mbﬁﬁ'é’aeﬁ GPNRIPRiEP Bif dpgeribed in US
435&06 |U$g4y1 738’8; €Pha 186 987 AEPA 0660 ﬁmamswswsh 30%0. Bimde the

polgnﬂer C modq ga@ c{n Sgﬁrge}qt eyﬁrgﬁ%ﬁe% g(r?t C%%In ?Sg er otH% Ifc?re@l aert%ron need
ncpj@g)cblapletﬂalyl autadedogs. dntedi¢rpi asedfto prepargrpolyanep egnyugatesdnay be

plepdred fr@r‘h%ﬂn@m%@han@géfét aduelad Riredrl RInARarRorbbvinRSEYifedbie
consensus interferon or pegyl ated purified I nt erf eron-

regompiBNi¥ ProdpeRsy | ated interferon a-2a is described in
Eur opean Patent 593, 868 (incorporated herein by

r ef @therreend ot iﬂtérﬁer@ﬁtihdétﬁieyﬁtelﬁﬂg'l g@%ﬁﬂi@idUWn?Webakﬂu& as

€ . . under the trade pan I Hof.f. mann- L
RepjtsifprerpR o oLl PG R T bl B ofBmess
Intenfe Ewrby Boahrifgat BoelhdmS, 369 (i ncorporated herein by

reference in its entirety) and commercially avail abl e

e. gRralinggeropmauchraggeal m{erqn@@wmmmm ?'%%’W@Fl ng

Pl ough). Pegyl ated consensus interferon is described

I N MGh&BérlaspS Bdaitibeed bR RéLst iMieHerdnd iRYudePegyISBE Mtdrfdron

its entirety)..(2). Antivirals
alpha, for example pegylate interferon a- 2a pegylated interferon a-2b, pegylated

consensus interferon or pegylated purified interferon-a. product. Pegylated interferon o-2a is
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Branched nucleosides disclosed by Idenix 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
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Preclinical compounds include R803 (Rigel), JTK-003 (Japan Tabacco), HCV-086

(ViroPharma/Wyeth), R-1479 (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);
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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/ml 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



RNA pol ymerase. NMLO7 is the active netabolite of

NVR83, an experinental drug currently in Phase |
we@booksiocwho t ri al for treating hepatitis C. The edT/@81008046059

the conmbination of NIMB1 1 with NMLO7 is al so exam ned

in the replicon system in wgch the cells are treated

wi th various concentrations of NI MB11l and NMLO7 either

al one or in conbination for 48 h. As shown in Figure
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4-cycl osporin at a dose of 0.5 to 20 ng/ kg/day either
alone or in



conmbi nation with co-agents, such as pegylated IFN-a at
a standard dose. The pre- and posttreatnent serum
wo ewebsicod hepatitis C virus are determ ned forCEESIN05/046059
patient. The cycl osporins of the invention may be
adm ni stered as the sole ingfedient or in conbination
or alteration with other antiviral agents, especially
agents active against HCV. In conbination therapy,
effective dosages of two or nore agents are
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condition to be treated. For exanple, the pegyl ated

interferon may be adm ni stered



parenterally one to three tines per week, such as once
a week, at a total weekly dose ranging from2 to 10
wodobioors1d U, or 5 to 10 million U, or 8 to 10r@i/lUB1005046059
| U. Because of the diverse types of co-agent that nay
be used, the anobunts can varppgreatly, e.g., .0001 to
5,000 ng/ kg per day. The current standard of care for
treating hepatitis Cis the conbination of pegyl ated
interferon alpha with ribavirin, of which the
Inrasesaanen Al theo'segoing e rsent inveRtigrrievigespe givat fusthes aspect:

al fa-2b or %J; nterferon al fa-2a, plus 1,000
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Iﬂ nistere

5. COU\Wﬁ&Bb@é@&efﬁm@&B@ove cBmF@sﬁﬁg‘ %ﬁﬂﬂr}yﬁ&tg% t%'do)gonc%nﬁantly orin
sol utions
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exapgpbphilinrbirdig dycibspoeih, d.41jaeopblrg o @rttiladehd@rco-agent, e.g. one
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on m ¢roenul sions as described in
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present invention provides in a ther aspect: 4.
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d CO- agent,
capirstjerst are also gdshin rhmscam)vféhe Eesam mzerh@d aBe eldmlnn@@tlon ofa
pIARRYE UGBS hisihdt8n %ﬂh@%rﬂloﬁ%éﬁhé A befefibial EANE VY. ta‘%@ﬁérdstlc or

or 1 n sequence, of herapeutical |y effective anount
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o E 45kt (Rl ah SFarie U4 AR nBE i lbressive
cnchemibtp@u@lh@cmm@ forusg ageandjn@toghe inggnttion.and are
intended to include treatnent reginmens in which the
agents are not necessarily adm nistered by the sane
route of adm nistration or at the sanme tinme. Fixed
conbi nations are also within the scope of the present
i nvention. The adm nistration of a pharmaceutica
conbi nation of the invention results in a benefici al
effect, e.g. a synergistic or additive therapeutic
effect, conpared to a nonot herapy applying only one of
its pharmaceutically active ingredients. An exanpl e of
a synergistic conbination is a



conbi nati on of a non-i mmunosuppressi ve

cycl ophi l'i n-bi nding cyclosporin with IFN-a. [ Mel |l e]
wdz2agobrwsporin (NIMB1 1) is an exanple of a sSuPCBDE®05/046059

non- i mmunosuppr essi ve cycl ophi |l i n-bi nding cycl osporin

for use according to the invention. CLAIMS 1. A

phar maceuti cal conposition conprising a) a first agent

whi ch is a noni nmunosuppr essi ve cycl ophil i n-bi ndi ng

cycl osporin and b) one or nore co-agents or

phar maceutical |y acceptabl @LAMSts or esters thereof.

2. The conposition of Caim1l wherein the

I mmunosuppr essi ve cycl ophilin-binding cyclosporin is
1.0f frophamnacdutiddl cotnpositiod cénprising a) a first agent which is a non-

b B BNl o 2y noindre o Sodfe 7

prermageytiealy agepable sxity o eglamthergafl 1 Thr, Nva or 0- net hyl
2.t hr epRicBRp& MR Claim R wnereRpthe imrb idlosMibrsdsive CiRIopHRIAlhding
ﬁaé|§Q)<Nb%er$Fncetyl); Y is MeLeu, g-hydroxy-MelLeu,
CYREPRE IfNRNRIMYae Thr , “ MeAl a, Meal l e or MeaThr:
N-ethylVal, N-ethyllle, N-ethyl Thr, N-ethyl Phe,
N-ethyl Tyroor Eethyl Thr (OCage el heS 2 u, MeVval
or%kbLgu; %nd iépweﬁgu,ngﬁ§%&%Q§5%éT§%L3PkEEA a. 3
The @onpdsitfon of Faim11 whBrei ® thd0co-Hgent |
selected fromthe group consisting of interferong, a
conjugate of interferon, antiviral agents, helicase
inhibitors, protease inhibitors, polynerase inhibitors
inmd:hn_l\lﬂstﬂ\géérﬁl,edim-w_smt61‘-8’-?59&9?“8@&;%i a?:v OI\IS g:IBai m 1
er ei e ¢co-agent is an iphibitor o
pol ymy st 31 FHE Neg s ERnyDreap MRS wher of n ¢ he
i nhi biRisSanf(DHUSBSHB-Meria, lir (DFMéSer@aRetyignet hyl
ri bof yr.a I I di ne, or Jts . prodr met hod
conpr ;ﬁ'ls nﬂgeaéu -yg‘\d(éﬁoﬂ"(s)'fﬂf%\ Mghe’o e\%gt“}ﬁegp%tgﬂgéﬁ’ cally
ef f ect i v¥ealtmarideadhr; &-etoylVatrathgillpiy-etbgiThre N-ethylPhe, N-ethylTyr

cycl ophi b Q-dpiyRgiBdc&yif! osporin and one or nore
co-agents sel ected ?ron1the group consi sting of

i nt er Zd$ YAlsLevaMeajaidietes:@dinterferon, antivira

agent g is MRILEE 39 dioRLMBLEDE VeANM Ot ease i nhi bi tors,

ol yirer ase inhi bitors and. nucl eosi de anal ogs.
3.p yThe composition o C?a?m 1 w%erein tHe co-agent selectec! %gm the group consisting

of interferons, a conjugate of interferon, antiviral agents, helicase inhibitors, protease
inhibitors, polymerase inhibitors and nucleoside analogs.

4, The composition of Claim 1 wherein the co-agent is an inhibitor of HCV NS5B
polymerase.

5. The composition of Claim 4 wherein the inhibitor of HCV NS5B inhibitor is a 2'-C-
methyl ribofuranosyl! cytidine or its prodrug.

6. A method comprising co-administration of a therapeutically effective amount of a non-
immunosuppressive cyclophilin-binding cyclosporin and one or more co-agents selected from
the group consisting of interferons, a conjugate of interferon, antiviral agents, helicase
inhibitors, protease inhibitors, polymerase inhibitors and nucleoside analogs.

7. The method of Claim 6 wherein composition of Claim 1 wherein the

immunosuppressive cyclophilin-binding cyclosporin is of formula |



7. The nmethod of Claim6 wherein conposition of Claim

1 wherein the i nmunosuppressive cycl ophili n-binding
wWey@bospoyin is of formula IW XRY ZQ PCT/US2005/046059
Al a- (D) Al a- MeLeu- MeLeu-MeVal- 1 2 3 456 7 8 9 10 11
in which Wis MBnt, dihydrop\eBnt or

- hydroxy-MeBnt; X is aAbu, Val, Thr, Nva or O-nethyl
t hreoni ne (MeOThr); R is Sar , (D) -MeSer, (D)-MeAla,
—or V(I-D)—XNE-SRL(—WC-EI ' Q LLSAI%@}EIHJMeQeJA'MQfegWe Leu,
Melle, MeVal, MeThr, MeAl a e or h
N- et hyl2val 2 N- &t hyd |1e6 N e?hyl Fhr, N et'lyl PHe, I
N-et hyl Tyr or N-ethyl Thr(GCacetyl) Z is Val, Leu, | MVal
or MeLeu; and Qis MelLeu, g-hydroxy-MLeu or MeAla. 8.
The method of Claim6 wherein wherein the co-agent is
iniwhicAr fve [smeBHit, ammm@aﬂermmydirai;emé&mn 9. The et hod

NssB b ezl Toh b8 S B5ieRTFBirobe Bad iy wher oi n ¢ he
i nhi biRisSaof (DHESBISTR- YAy, e (R)sdeSes(Cacetyh;,Cnet hyl -
ri bof yriaRRsyl, ,SWhiloR)-RELA Mehi§ NRAVRE Wi hr, MeAla,
Mealle or MeaThr; N-ethylVal, N-ethyllle, N-ethylThr, N-ethylPhe, N-ethylTyr
or N-ethylThr(Oacetyl)
Z is Val, Leu, MeVal or MelLeu; and
Q is MeLeu, y-hydroxy-MeLeu or MeAla.

8. The method of Claim 6 wherein wherein the co-agent is interferon or a conjugate of
interferon.

9. The method of Claim 6 wherein the co-agent is an inhibitor of HCV NS5B
polymerase.

10. The method of Claim 9 wherein the inhibitor of HCV NS5B polymerase is a 2'-C-

methyl-ribofuranosyl cytidine or its prodrug.



