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is MeLeu, g-hydroxy-MeLeu, MeAla or Pro, Tl is (D Ala
FRsfelrdBeomipdbuhds dBbBWIaarardle §ycbnpsyndykit eatmuanal T3 i s
MeLeu or MeAla. Preferred conpounds of fornmula | are
e.g. conpounds of formula la W XR Y Z Q
AaW-Bpit-a-Re et VB et Qe va Ala-(D)ARa-Belpueg e FMgVA—1H0 11
la ijn which, Wi Bnt ¢ di hydro-dVeBng or49 44
8' - h1yd?%xythbBﬁ‘ts; I\/I>§< IS 6aAbu, Val, Thr, Nva or O-

; ; ; —VEeAl a,
or (D)-MeSer(Cacetyl); Y is MeLeu, g-hydroxy-MelLeu,
Melle, MeVal, MThr, MAla, Malle or MeaThr;
g y YW/is MeBpte BiRYAroMeBM oL Hyfren- MRk hy| Phe,
N- et hyk Tyaasy, va: ehihnbd br d-Redgtivrenide (Me0YaY;, Leu, MeVal
or I\/ELS’ui’s Sgrn,d(D)-MeSer, (D)-MeAla, or (D)-MeSer(Oacetyl),
Y’ is MeLeu, y-hydroxy-MeLeu, Melle, MeVal, MeThr, MeAla,
Mealle or MeaThr; N-ethylVal, N-ethyllle, N-ethyIThr, N-ethylPhe, N-ethyiTyr
or N-ethylThr(Oacetyl)
Zis Val, Leu, MeVal or MelLeu; and

Q’ is MeLeu, y-hydroxy-MelLeu or MeAla.

The groups W', X, Y’, Z, Q" and R’ have, independently, the following preferred
significances:

W is preferably W” where W” is MeBmt or dihydro-MeBmt;

X is preferably X’ where X' is aAbu or Nva, more preferably X" where X" is aAbu;

R’ is preferably R” where R" is Sar;

Y’ is preferably Y” where Y” is y-hydroxy-MelLeu, MeVal, MeThr, Melle, N-ethyllle
or N-ethylVal;

Z is preferably Z' where Z' is Val or MeVal; and

Q' is preferably Q" where Q" is MeLeu;

A preferred group of Compounds of formula la are those in which W is W”, Xis X', Y is Y”,
2isZ, Q' isQ”and R’ is R".



Q is MelLeu, g-hydroxy-MLeu or MeAla. The groups W,
X Y, Z Q and R have, independently, the follow ng
w@e@berreexl significances: Wis preferably W wer/esiihs/046058
is MeBmt or dihydro-MeBnt; X is preferably X where X
IS aAbu or Nva, nore preferabty X' where X' is aAbu;
R is preferably R' where R' is Sar; Y is preferably
Y" where Y" is g-hydroxy-MelLeu, MeVal, MThr, Melle,
ENa@bleY bf prefeftd BorRpdinbsd/al Fordulh Sa Aeefger ably Z Where A

MeLea: a)?\rtdaewvbéfvoi‘w@@ﬂgwgwomﬁe%f@o%ﬂa%w% IR L

ar e t hps gmévaliMTictds pdhini; BRW Q.1 XRk % X' isY', Zis

oJ f f d
con‘pou?‘?diM%ﬂe]A?gﬁlﬂogn ISBad?ard?gﬁg 1%Sa;) [ glr ﬁyg (r)el\/me ]
1- [ g- hgidfMdeThriaSliakasporin; Gi cl osporin; BR* = 0.1; | R<1% b)
[ MeVal l)4quﬁL%mem4 8%%sporpl BR -ld%]lﬂ@@); [Melle]

4- Ci cl osporin
[ MeThr ) 4 lithyiligE Saglasporing BR 0. F\y'Br‘@ Y- MeLeu]

4-G c: @}smﬁyWauBacras&nﬂ BF:z 5@1?/&2?[ [EE P%l l-l lveh
G cl ospor | 4 < 0 a
G o1 Bo POaH-niskos e ey CosompRy 4

Nva] 20 [ 9 fﬁwdmwwﬁﬁ/bﬂydr‘bxWmeabﬁbonh)

h b -G cl in;
13 lenaifela Benspatt BRHEING SRR 2 Soy
{g/eo;hn] m{amnﬁ;ﬁmme}maa--[mmﬁ q:nstosbouhosporl n; RJ_ ) L sk
[ NeA " %EMS‘E"%W‘?B‘“‘%&‘MB%”‘"”BR B3 8)/| - E%R
[ g- hydk)ox[MePe@ﬂ_te#lomochcﬁﬁ)erQﬁ'RBF3?: 0.15; IR=2.9 IR

= | nTruRos S S flgper cent age
theﬂlac [ wrts,éﬁ%@egfaév.gespow&ﬁeogggrgn %9 Furt her

lﬁ&ammuﬂ&@éreegw RENGU BLEHRIBA 85 & b¥Reft¥§d HINDAINE Rla6vd tBe

oun s di scl osed in
ycl porin

'—-b-b

Further examples of non-immunosuppressive cyclosporins are the compounds disclosed in
WO 98/28330, WO 98/28329 and WO 98/28328, the contents thereof being incorporated

herein by reference, e.g. compounds of formula Il .

a a a a Za a - h - -
1 2 3 4 5 6 7 8 9 10 1 11

wherein
W, is

HO//”I, CH

L

CH, OH,



WO 98/ 28330, WO 98/28329 and WO 98/ 28328, the contents
t hereof being incorporated herein by reference, e.g.
weowpowasds of fornmula Il W- X Ra Ya- Z Qa PCT/US2005/046058
Al a- (D) Al a- MeLeU- MeLeU-MeVal- 1 2 3456 7 8 9 10 11
wherein Wa iswherein Ra is agesidue of fornmula Ic or
ld CH2 CHCHCH2 R4 Ic or CHZ SH R 4 1d in which R4
i s Cral kyl thio, am noCtal kylthi o,

m noCta t hi o i Cral kyl am no- C*al kyl t hi o,
BB AT 8! YRVELSIYF L b o, M

Cl- 4al kyl i m dazol yl t hi o, hydroxyC 1-4al kyl phenyl thio,

2 ot oyt Feankt R ¥ | o CRA KT S i 4 apu

Ra is - NMWe- CH(R b) - CO wherein Ro is Hor -S-Alk-R 0
in whiothi £il CAldley RJo,i amnimat s hylky|thior CAbkylaming€ ralkglkttio, or

o SIS S B, B4 0 18 T,
hﬂrom&@fqlpﬁgnylhgdy@am ﬂ@qkylphqngxyg gitrephesylamingrar |4-oxopyrimidin-

151 faRkW ¢, GRypi4al kenyl , C3. 6cycl oal kyl and phenyl each
X€E"tl onal | y substituted by hal ogen, G .4al koxy,

ADYj koxycar bonyl , am no, Cl-4al kylam no and/or diC
R} isA-NNMeCHeRY)-00; wamdlnbﬁ,ﬂszwor adrdlkeRhietvweniab Aic R is niedlialil,ca Ak is

st?gbl'q opgll%é,{rled galﬁgén%roqt?}ér !’:ISaII( e%ﬂ R %%r&ﬂﬁééﬁﬁaé glkoxy-

unsat ur at e
carbomyl NmMBe Brvduaheach otk 4Rid Pan'dd%eﬁ@ﬁﬂﬁy i pRjegterbiromith fi-salkyl,

C%nﬁ(eﬂgt C%ﬁdba%péndt&em le&dh adﬂsa/an@g@satute@odyeﬂno an, %1 dIkbxy,
ered heterocycl e whi contain ano@ﬁ?r};ﬁl@nda

et OR ROy CHB SR 1erSYiFTIne PB?j%’ ICuRlgamngman
hatﬁfbcyhhlb @ahildas saupbemabdmmb@blud ratiieals byind"datdrateldor pnsaturated and
cgrnam Ir ggrl?nrg];é er? %e?%ral?aa? P’bé) %t&oatgrq % abﬁ' ﬂgﬁ%ﬂgg&%b%ﬂwith the
narggdeatplmed whigh they aRgatiashed, grd- th 6 mpainkered hetdroay¢lewhiph may

cbﬂglﬁgﬁéthé%%rslﬂoﬁ\ cASReA flofh rﬂtrogex 6@gm%u%ur and which is
- hydr oxy- MeLe Za 1s Val; and Qi1s
optionally substituted by CMalkyl phenyl or benzyl; or each of R1 and R,, independently, is a
radical of formula Ib
{Ib}
R,
/
— N— (a3, —N
3 N

Rs Ra

in which R4 and R, are as defined above, R is H or Cq.4alkyl and n is an integer ranging from
2 to 4;

Y. is MelLeu or y-hydroxy-MelLeu;

Z,is Val; and

Q. is Meleu,

with the proviso that Ry, is not H when Y, is Meleu,

or a pharmaceutically acceptable salt thereof.

In the formula Il, when R, 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



with the proviso that Ro is not H when Y is MLeu, or
a pharmaceutically acceptable salt thereof. In the

wo coost@id |, when RL and/or R2 is a heterocycl PCI/US2005/046058
residue, it may be pyridyl, tetrahydropyridyl,
pi peridyl, imdazolyl, oxazqlgyl or thiazolyl. Wen Rl
and R2 forma heterocyclicresidue with the nitrogen
atomto which they are attached, by way of exanple,

retas!?l Uvga ‘t:“nr (’ftYOFgleh %t et%lv&wc% tﬂ%yarg gtta&:ﬂgé eb@ vjag QW Exam ple, the
hetenvey diig rqmdpemz|bnyhosemfrpneaiythammmzmwlperazmyl N-methy!-
p@begﬂayrmhwp%r&ww Npagnk,ﬁyberaz.m GA8H YrhidaZBYi RS bhdNRe,

hi onor phol i'no, tefrahydr
Wﬁ?ﬁcﬁmoﬂ'@ rtgf%r,\mrewlldyldtypth(l*egph\@mﬁqué(for example 4-methyl-
tedranRirdpy Hidya)t dr phyrditegshy drdy ridyIQfor pXeanyié 4-@héranstelhgnppyridyl).
(for exanpl e 4-phenyltetrahydropyridyl). The Conpounds
Thé Componnids of formulal, dar orl Il maple bidaiodrt iaianvadety of waxsawhieh yay be
%ENE@ , which may be classified as: 1) Fernentation
otransformation 3) Derivatisation 4) Parti al
Sﬁhtﬁ%ﬁﬁ%mEW‘Tbtal Synthesis as disclosed e.g. in EP 0
¥ Ri8tarflorm¥¥3n00/ 01715, WD 98/ 28330, WO 98/ 28329 or
V§$ $ 28328 the contents thereof being incorporated
HVBYSA'®} erence. In a series of further specific
oM)aPmHMﬁanmvssenbodlnents the present invention also
52 cgglssy id A method for preventing or t r eat i ng
V|V|r|aae |nfect|ons or Flaviviridae ind
a@lﬁ@@i?&?@l@ imER 04gHRRLATIWOREI 715 M%@PQBW 8?4%6329 or WO
08/08828itfd Edntdills thereSPbdhgSiHbnRRAte@nhdrBiRNi3REBichEs ! | Y
effective anount of a non-immunosuppressive
Ircy sdriep bf furtherlsipadiiong atyrahtve patbodimeatsgthe aresempouentibnafiso
fornula I , laor Il. According to the invention, the

prowd
on-T munosuppr essi ve cycl ophi | i n- bi ndi ng cyclosporlne

1r1ay Aeethgdiferipseventing drreatingdmaviniidae fnfectionsyas Flayiviridae induced

al | eyiRdets i a Sloiddt |ﬂ§‘l‘é§d 9\@%09Eorﬂ’st%gQ&fdn’Iuhﬁeﬁ’\g@W%a@rsubject a
npt ons of Fl avi viridae |nfect|on or induce

dl Sotpg{épeutlpg}w e@‘ggwﬁ@@ou@fo{ égpnv@nyr@spmsw@ﬁéclophllm binding

FI aV¢y\¢|o§¢dihaee yla’dctﬁnpma(ﬁdﬁfeld\wa’ll & csetr um sanpl e of a
SubjE od,for i.nhibiting Flaviv d@%mm

et RO it VU e onu e ks
cyclosporine may be administered in an amount effective to alleviate or eliminate one
or more of the signs or symptoms of Flaviviridae infection or induced disorder, for
example, effective to lower the Flaviviridae virus measured in a serum sample of a
subject.

1.2 A method for inhibiting Flaviviridae replication in a medium, comprising applying to
this medium an effective amount of a non-immunosuppressive cyclophilin-binding
cyclosporin, e.g. a compound of formula I, la or Il.

1.3 A method for inhibiting Flaviviridae replication in a subject in need thereof, comprising
administering to this subject a therapeutically effective amount of a non-
immunosuppressive cyclophilin-binding cyclosporin, e.g. a compound of formula |, la
orll.

1.4 A method for preventing the recurrence of HCV infection in a transplant recipient in

need thereof, comprising administering to said recipient a therapeutically effective



this mediuman effective anount of a

non-i mmunosuppr essi ve cycl ophi | i n-bi ndi ng cycl ospori n,
we2@s/oaeeonpound of formula |, la or 11. 1.3 ECTES1008046058

for inhibiting Flaviviridae replication in a subject

in need thereof, conprising-&imnistering to this

subject a therapeutically effective anount of a

noni nmunosuppr essi ve cycl ophili n-bi ndi ng cycl ospori n,

e.g. arﬁo%DHﬂEhﬂ?ﬁlnﬂfunﬁﬂfpmbﬁvd cyclobFiliPbindiihg cyclopdiinreghad

for preventi rrence of HCV infection in a

t r anSP1PRH? ?'Eglnﬁ’lae' [aq :I:' need thereof, conprising

admi nistering to said recipient a therapeutically

28f f e@ééh%%armﬂ qrﬂhgﬁésuﬁpr@?{ivé JWUE}QMMH?QS@CM%OM eg.a compound of

cycl ophil'in-bin osporin, e.qg. onpoun
for nfmnwl@ 13 ¢f lpjn th? pregaratgfbof@fphamﬁm% G@Mﬂmﬂm fé’éﬁ?ev‘é any

cyclmgmbgggdahe@bmgecyclosporln e.g. a conpound of
for in.the '

f .
Sphar kaatere e ot ont o B THee i it abpye gmerisns =
def | medmalousuppiessive pledphitrcbinding ayclosparros.igt oompapnd giformula

N any, Jret Qggthglswﬁegn'erb? %o?é’&h\éﬁra&g ll{l §écrégta@|e diluents or carriers

non i MunNosUppr essi ve cyc dlng cycl ospori n,
e. g.therefnpound of fornul a I , la or Il, together with
one or nore pharnaceut

|calu%wg%ceﬂtab e

Utility pf the gon- H@P'&Oavppfﬁﬂvplcy'i}o g cyclospo;'ms (%eremager
“dyeIBs poRTISI BORE pREaBA1 of esubjeet oyphimniunediippisivg cpgaspodryP ni treating

hereln fte ns_of. the vent i
gz?f&s @8 c rbc{i{lop?%mherglg%bovg §P‘§,°'ef'38 % é)g ﬁ%r Iop}ﬁ%teao Fl standard animal
ot cliphi tagys (. ¢ das@erdanck withtté methnds des chikaddierritafiee

specified may be denonstrated in standard ani mal or
clinifcal 'fe¥Ps, e.g. in accordance with the nethods

(ﬂﬁélﬂfuké@%htﬂr@”\m@fﬁ Bélis, ACV Irdpliddnidels, Gad bultatdldtini DBIbecco’s modified

HuR- 7 replico I re _
EaRP s fresiim fP'\ﬁMbva@@c%?"/gf%B?foiees&“ﬁéﬂiﬁsg"?%ﬁ?ﬁ"f Bigesgured in a
1 rhiktudDSOONE M Iand 62 medismrsupplérraidd wilHBEOHEY /alsdf lepidenal growth

fa%%JI t n@h%prasullr}t%%%ffﬁgcoﬁm g»re\% ﬂ& V\%Mm Sug/ml of

Inﬁqiejc atid, 2000grmireif s@emurnsaupglml of(glx@ggqrg/l%g/@ﬁ of prolactin, 10 ug/mi of

ggu\’(tgrrrﬁﬁloﬁéd E@H\?of k%ném%cm aRd 2vfpgsferrin, 5Sng/m  of
'tnoleic acid O ng/m of selenium 4 ng/m of

EUSSHER Bnalydis: ﬂhﬁ(nﬂhoﬂltft aﬁél@ilﬂébbﬁormke aﬁgéfﬂnbéﬁ by K Watashi et al.,

entanlcl ana

VPRana ot 181 5 4F% The BHAR OISR R 5PY Oy PRPeTRepars 2t
mAdaﬂucmMBedndDyntKﬁ abit (88yia) edtibatiies. Vi rol ogy 2001, 286

, 391 - 402. The primary antibodies used in this

Iretirpet riinmendfluarescené ianalysis: Indirect immunofluorescence analysis is performed

as described by K. Watashi, supra. The primary antibodies used in this experiment are anti-
NS5A and anti-PDI (StressGen) antibodies.

Reverse transcription (RT)-polymerase chain reaction (PCR) analysis

Total RNA of cultured cells is isolated with Sepasol-RNA | Super (nacalai tesque) as
recommended by the manufacturer. RT-PCR analysis is performed using a one step RNA
PCR kit (Takara) according to the manufacturer's directions. The primers used for detection
of mRNAs for 2, 5’-oligoadenylate synthetase and double strand RNA-dependent protein
kinase are 5-CCGTGAAGTTTGAGGTCCAG-3', 5-GACTAATTCCAAGACCGTCCG-3’ and



NS5A, anti-NS5B, and anti- b-actin (Sigma) antibodies.
I ndi rect i mrunofl uorescence analysis : Indirect
w0 novenoicigior escence anal ysis is performed as deSDUsvesio46058
by K. Watashi, supra. The primary anti bodi es used in
this experinment are anti- NS3A_and anti-PDl
(StressGen) antibodies. Reverse transcription
(RT) - pol ynerase chain reaction (PCR) analysis Total
S ol | A |
S e A o R e
respactivalyt urer. RT- PCR anal ysis is performed usi ng a one
step RNA PCR klt (Takara) according to th
siss Ngtheerchliptanaly sisisepemedras d&%‘"ét?ﬂ By H. Kishine et al,,

BiRh&R ! Biephysf RERWBIMNuAT 2802, 42 110! REaTIRIWbIR €omplementary to the
Nﬁ\gnt hgltj%r%gug | dou%&@%tran% % %y%?r}](ds%me urp(rag ein

O T %ﬁ&ﬁ%k@v genome RNA is quantified using the ABI

Pmmmﬁﬁwmw&m@losyste@pmd%mbyd bidr T akeuehi et al.,
cgés%erﬁﬁaigy@'@gg %'1@ é% 8154B! Ale famwsﬂdﬁems@&fnﬁ&g EIE&! iR this

escri \é ne et al Bl ochem 1 Op
B aro S0 BB COACAGUONTAGTES 3908 SrAGIACCARMPERIRTATEC-S.
réspettively NFREIBRGURB @&bd%esi omddmmm@rememAcAs 3'. As an internal

ey br el s eSS i oGianlieE ruoSRe R b Bapoents
(diilied Biokysteh). PRI SM 7700 sequence det ect or

(Appl i edBi osystens) as described by T. Takeuchi et

Imyitro HCYdnfeetiontexperiman: Thedogtro HEY mf@fa'en exgaimentyip gerformed
é%n‘ﬁ@lfy%s%gcrfb@?{ 8y ﬁIeKQtB 'ef@r %p#%e@adcgr REJ. 9 965¢RET T9TRNEY2 and M.

IGh0n A AT TR 167 dpEEBicgla § X {iibare infocted with the
ddsuﬁrmgz@alq mv@émb@ 10°to 195@&@&/&6&@ WA RGAEpatid. frohBamHCV-

ontr osoma f
N G e
pprsm;lytettmffsped slahnev(PBBbarH@vemtnme@:wuﬂofne@np@wrrrent : The
in vitro HCV infection experinent is perforned
Tsanséastionpandyseposted assayi apsfesfionintadtid 4étndér|9 cellyigperformed using

FQ@'E‘N@% (RRShe) Jaﬂ@@npo%ltam?r%booo Yrgﬂsf&!ﬁgn Ma Eﬂﬂ@ﬁ&tr@éen&'respectlvely
rus Res. 56, 157 ?g

af%ﬁ“"%f%th? HTa@EfF‘étH'e\/\P tpf?t‘icﬂ'eTB? z?gﬂ%effésaz ¢ B%ﬂﬂfvs Eﬁf’estcﬂbed by
KL Oviatashi, 505ra Hé iBpbitet plab@il} useadhin this stedypare paF AT-Luc,gviPar uc,

[ { I
Pk e o d Rpp Supreh stilodiyBfRha BRETK Blpfibrgte
rgmﬂphesS@PBsS)efarﬁiomait ained with fresh medi um
Transfection and reporter assay : Transfection into

VH The slfRst plovadiayy yciospgsias PHP?@M@P AE theUeRiRRiad 9f fsciifeY
q@RSb LAY PEL BINdeNs i ARICh the HT Qbbb erdimic @PIDAtas shown in Fig. 1A is

a(Jlorr]\grln'(:)&s repﬂc’atede§|% tcr%elnY\%!ﬂyé cyclosporin of the invention, e.g. [Melle]*-

ciclosporin, e.g. at 1ug/ml, as well as 100 U/m! IFNa which is used as a positive control for 7
days decreases the amount of HCV NS5A and NS5B proteins to levels undetectable by
immunoblot analysis. Indirect immunofluorescence analysis showed that NS5A protein
production is reduced in all the cells treated with 1 ug/ml cyclosporin of the invention, while

the level of protein disulfide isomerase (PD!), which is an endoplasmic reticulum marker, as



according to the manufacturer's protocol. The reporter

assay is perforned as described by K Watashi, supra.
wabmenepos t er plasm ds used in this study are PCT/US2005/046058

PNFAT- Luc, pAPl-Luc, pNFKB-Luc (PathDetect Reporter

System Stratagene), and pRL47K (Dual -1 uciferase

reporter assay system Pronega). The effect of various

cycl osporins of the invention on the replication of

a% uberr';'qvogt%’] Ps qt Hﬁér@&ud\é’* ﬁfl"s c%ﬁli ldcf‘:ThQ chFé}ints%%ﬂé%ention

dawaﬂeomgas)say é@l\/l REQPIBGXPWMIWH@V fN)llCPn eellsycl os porl n
of the invention, I e]4- ciclosporin,
g RApiconEN A pnaliged oM e G EI Pahy 8 gveliopgh of he

if@#tidni oY FNGORF 7 @hysf B nokhétA ot El@yrs%a&%&trﬁdh@wm lgni p@’fml
| evel s undﬁt ect ab

NS5 nd NS5B proteins .to by.
Y RAERGE P10 EHATE: S0 TR e EoPp TR PTG AT BgHA of eblcon RNA
ta B liyttest sblecwat TréameNIHIA 100We iANpsrodlites b aimilaseffect. In addition

tra/tq? Cg g@b{.‘au?'d' crtfa'ﬁ"e dfaﬁld/ '(tehf’]etl%eﬁgftﬁ/ ]Q'Q'Atu?]rjed evg‘f’ about 1/400 of the
opigioglen rthed?"Sddyf Indbe cmmf ercaﬁreat(wfe\l With Np.chfurtberamduction at any
nﬁ%%%& 5 erggdr ﬁl;hl gthl% fRA E%I tp.:-@e%ﬁ)\;] tné QIE@? gg&%” \9 %t%er the

not der I on he C orins _
cydlesporiv et Northel een*lea\s‘é% leveltin MHzd<alls tF{atﬁqow'ttt lmﬂhthe cyclosporin

ahd n{l\?o?f%P pga)’sr]s is_’é;(lﬁ P}} H&%SQ@J) thaBﬁRhé &8 trBQ{Ad \Nﬁh IFNo alone.

analyzed 1n M+ s treated or w thout
cyckosphbR, Phstecdis (Rtdcepadic hles&&yﬁ@éeﬂm@}aafétrbéted with HCV-

pgg{g\}egg%grﬁb%p%ép %]e%lggntlx\}%%g{:g%%e@ome titer at \ganous trme -points post-

ifdvbibtie]| |4qGarmhmsmalmmmD-PeR%slytlheNlatesnbmHCVfRNﬁe@énomnlter on

tr%'l%‘aéag rp%gt @%g:%‘i gr? Fn%’% gells ?s;/ ﬁére?s:gﬁ? d;'ggtf?l%é{n?%ggwrmeh?t on the
17" slay recaitinéflcpnt inhsease 86 the lﬁMRNh genamadiitert thasky timrRont was not
obSEHASEA tﬁeoceﬁpﬁéatedlécﬂﬂ@udaéuymﬁ ae,-w&ape@fl ofQhRe tnb@m.Zﬁ ha §laelle]*-

In the case of a co-treatnment wt Na, a furt
cicigerrin o FAe- TRy ElPsROMIBR9f ke @mm@aw Wepls?wna% O iffected
cd@Mad réparRyed Wi th the smgletreatrrent with either

N BRI TErBAT g .o BOCR. FIRTBOE) BeNBPAE Rt N

nmmundflud@ysenlcs aga e (IZF):mdtrlew tld&cRTeaGBdmeiwm (23 &t parfarnt évicusing

reat Further
14 Bk EREA i) EOReail o) ¥ BT O Ry BFE Broospor
(o, e@t SIHRWEWB ﬂ@d@ﬁ’ﬁir& NVEdiRERGINBo@NA2-aiROEHERIE hdid]iHevaline-
HCV RNA genome titer at yarious time-points
%@%%PPH’@éu%[t“Ob'ﬁ 2Eang#5nt | e dotigatmest: CtVP/hré‘ 25 Ipgfel ; [Melle]'
@a@é ¥ s 22\ aﬁd tzlﬂ?-)"@b(g/ﬁi\lﬁu&?dﬂ%oﬁﬂuﬁw%r ndf¥y Jy@l@sp%? R' in 2€ (#)
post inoculation”in the cells i's increaséed
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action of a pestivirus compound” PNAS USA 2000, 97(14), 7981-7986, with minor
modifications. MDBK cells are seeded onto 24-well plates (2 x 10° cells per well) 24 hours



of the wells may be read in a mcroplate reader at 550
nm The 50% effective concentration (EC50) values are
waledosne@diaas t he concentrati on of a subject PCT/US2005/046058
non-i nmunosuppr essi ve cycl osporin that achieved 50%
reduction of cytopathic effegd.of the virus. Plaque
Reducti on Assay Effective concentrations for a subject
non- i mmunosuppresi ve cycl osporin nay be determned in

SRS 0, 42 BB TS o o
celk r Serial Chhléﬁns af PN ISR qyflogpogpppre@dded to cells in a final

cmehtmmn 860! BRI S M éh @Mﬁih%mrnu nEéJﬂ dNﬁMnsmmeaeraea RAduplicate,
th 2% i nactivated serum an

tr@&qaiteu PhYuadsricaleratierihge fays: ?ﬁﬁ'r?ti'lt%{%%" meu&%w\%%"dar e
slipefriakemit s) ianc iyt o altipld Treefecthawd cyldess and Vien yleldeantifiet by plaque

agsl%(&/g Eil IQIbB%r]:glls ar§ %eca’ex%hf%l elfpgﬁ(%se SW]ceeqs ?ﬂ'glvell) 24 hours

es are count rmne ]
pi@he eset: rGellp ere lﬂ@Ulﬁtﬂdanﬁ\ B0 \of teatsly%\mdpek Bowsnwashipd prjl overlaid

wfﬂewetéga%séﬁé?abwﬁprme@@ﬁhmm &k, d@@ﬂroh&%@&‘éﬁ&é&ﬁhﬁ/? 5%

cycl osporin he concentratjon'to obta
QEAIEDB AN NaUPH A | oD SR Ot HBRTOD o UsHrelpawes
TR paglds apd ther Soledy/ioalettrmiad thzt donceniraticmyts obfhlhea &:&gayduction in
Vimmage perfornmed as described in Baginski, S. G, et

A ‘Mechani sm of action of a pestivirus compound”

ngll'l\!éél bdeby 2900 avs a—IV[c)ﬁb br def fita FR&Biridad Jidlsddl nor

modrricatl on KCellTsS are seeded onto 24-wel |

pl at ﬁfcléuc,zadfd &QEIlf%EﬁdnSe&\ﬂblog‘ﬁE Inpw 2k m&Héﬁbﬁfh@k@ for identification of
ec

aieEtd S S(EFH 7% AmeRersEemE A s<ufphee G Lippdoss

hohamiomunotefft@aoppruagHVG, ang hepsips Civires aim/)ardbieldg ita samples.

N‘ﬁglal!: Acil %E?ili]c'ag@rl rﬂﬂﬁﬁe@ r{c%Eéé 91{3 ep?[ym%ra%é’ ggﬁf%a'cﬁorg(b%w) r]igase
chain wlactapat(bCRbmuqﬁaam sem@a@eebasm aeplificaicddNARB4). ). skand-
dBH!a&éM&r%ar@mElﬁithdﬁQ@@hﬁ)éﬁ& ﬁa@eﬁpteumdra@édam rﬂu}ucaﬁbﬁf (tsedhe

mul ti ple freeze-thaw cycl es Vi rus
wf’? ?‘?"éﬁ“‘f?yf%ia‘ala‘?féa ag%'aiof %F'F“é\"“‘%e vivpsaRe aﬁ '§ regpiged for
nS&e¢ acld Qnﬁblﬁlcﬁhdmbéhnmhed eSuétbsehénces biesrepdily awsilablp iRthe published

Cells are inoculated with 0.2 nL
I'tefaltj 3 aﬁé "et'% Qattas ases1 hour, washed and overlaid with

Amp lrwW%LQ?@et@cth%ng?d' um After 3 days cel |
nonol ayers are 1ixed wth 3.5% formal dehyde and

stali N:;ﬁgllf\éhiprbdl%&[ééﬁéraéch\émeé gie of Wobdsie tﬁ&% redttdrragmiebust &hd
vi sual | ze ues u un
HBEET R o N RERRE T e PO DRI d e Bgor. sionas
waghing; designedrio vénmave unbygulidizédbproes| fronbmdmdlsassray@ atiepee o
hzmaqﬁgw&&e&é&oﬂr@ d ¥ 'nsg falid oS 40%509&«&  probe from

Icatlon tec nol o I'S n chol ce
bplmd Arehen tNyltinde hsteyaa greous and homogeneous detectlon methods exist.

Heterogeneous Detection

Southern blotting, for example, is a heterogeneous detection technique. In Southern
blotting, electrophoresis is used to separate amplification products by size and charge. The
size-fractionated products are transferred to a membrane or filter by diffusion, vacuuming, or

electroblotting. Labelled detection probes are then hybridised to the membrane-bound
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Molecular beacons use quenchers and fluorophores also. Beacons are probes that

are complementary to the target amplicon, but contain short stretches (approximately 5
nucleotides) of complementary oligonucleotides at each end. The 5' and 3' ends of the
beacons are labelled with a fluorophore and a quencher, respectively. A hairpin structure is
formed when the beacon is not hybridised to a target, bringing into contact the fluorophore
and the quencher and resulting in fluorescent quenching. The loop region contains the
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variety of molecules. Biotin can be incorporated enzymatically and then detected with
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indolyl phosphate (BCIP) and nitroblue tetrazolium (NBT). Chemiluminescent substrates
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ribavirin has significant toxicity and is known to induce anemia. Ribavirin is not approved for



mat eri al s such as dextran, polyvinyl pyrrolidones,
pol yacryl am des, pol yvinyl al cohols,

weznbohgdy at e- based pol yners and the |ike can BeEr/us®os/046058
Such interferon-polyner conjugates are described in
U S Pat. Nos. 4,766,106, 4,917, 888, European Patent
Application No. 0 236 987, European Patent Application
No. 0 510 356 and International Application

dHRtHe Rl a8 BinNHCWR id R ploved th coﬁ*b"}{éﬁoﬁ Hh RSB Eigha -2a or

rgef ication sufficient Ié reduces antigenic responses,
intperen,planayab fonthertieatesMt AEEGY not be conpl etel y
aut ol ogous. Interferon used to prepare polyner
conj Qgért desagrpwithaepreshiarthaicoragent userwvitivani dapeasiog aprn, for

e&h’rﬁﬂe &ﬁe BMHPJhnd %H{Hoﬁ}@d"tth&{osp% MA&de SHaBMirt@llon S the severity of

o ecoop‘b :}) %e gegoduced Prle errede are conjugates of
ThERrKIRR torPe: b yOf FXATRife [3g1NHdEe may %e@dm reg gt a daily dosage

ope@;yuhgatreel peg\iated dtediofon rfm‘a/pecadai.dugterpa phrentiefdly eﬂéuoulrata @ifhes per

exa %fgrraglg QP ?(Ng ﬁa? (?‘%r%\%ﬁiﬂ do Ir.[:nlrt1 (:‘l‘rq]c r?na?zcaﬂg mllllon U, more

Preferable ért@ﬂo 'TBHJ@UU p\eg(w%fer@ule@(méénslw IUnt erferon or
pegyl ated purified interferon- a product. Pegyl at ed
I Nt Bracesrodnceavithahd Bredomg tidiRekedt Gvention favidpLA yRafuRRér aspect:
593,868 and commercially avail able e. g. under the

4t r afl @harmacREGASYBpmpti¢n-ohtpnsing a)Lafirfioagee) whitteig plnahed

| Nt R RO predsiod ciléopqrﬁﬁ‘t‘)rn'dmgq?lck%pgﬁn ie;b E%@g&iﬂa TGO 1 12 or

975, 369 and commercrally av

t r alie?ndh) apPRgeRtrRANA Agqond drugrRgeRtrRg defiRpdabpye. F%Qﬂqfaﬁ%tﬂ' any

CON®BtASHSs terined Besv@n 1S described in WO 96/ 1 1953. The

preferred pegylated a-interferons are pegyl ated

5i nt &nfethodras defirike abode @egyisiag ec-atminstrbfon0a.g. éoncahitanf 80in

pre ; eron. R bavirin
USRS, b FERLLELEN R BplEn 5 ST Ao}

a ssb'ﬁbh'@t'ﬂ kindipg pycipseeringe.ana comehyod aiformlahde ek end awe-agent,

antéylgéﬂcoﬁwaﬂug/ggéa%saeﬁeegbm d under the trade nane,

Virazol e (The rk I'ndex, 11th edition, Editor:

Budavisy terrss “cybidalinistratién” or |cBﬁ\bmedRédlMﬁbétratM or the like as utilized

04, 19 Uni t ed h ot e 09 and _
oBdets BB ar sl SR BatePiol P Briod et so2nt t o single
pefienti@nd peel intendrditp ingtude gegtrentosgimens anehidhdtbe agents are oot
n@&tsééﬂlf ¥dnﬂ5ﬁ§t’e%tby§ﬁé’§n?é rofARYRf @qing{}lﬁioworr Hftﬂg shiglitdi ng

Flaviviridae (Gary L. Davis, stroentero

118: ﬁilé)é’dn%sﬂéhon 39995arm5’t&ﬂ¥él Ebmbih &GH Gf the HRIHIBABEUNS in a
vels .to . nornmal. in 40% of tlents but

DR ot 9 S G aUE UTEPREHs 2ot CPERRreRc 1 BRSSP 2ppling
oﬂavn@of iGepbamuEattEaty] atjye ihd@iSAO4A fibfetred sPROHGitic c'Bhiwaatlon is a

? g%{i’oﬁ 'opa LP%' |§}%trerslgv Iép\ﬁﬁ"l bﬂdfn?%ﬁ&é&)%nr\\/ lmrtf"f‘an erferon,

| t1ona Fim has <
oet@k?'bnqowua@fed tosa RMWURT- t 0 i nduce anemia. Ribavirin is
roved fornonot herap nst HCV; it is

not I
appr \}E‘Herl prefeyRp Feabingian i 4 P %h'laé'P'T efr PenaimanosuPRressive

cyclophilin-binding cyclosporin with mycophenolic acid, a salt or a prodrug thereof, or with a

S1P receptor agonist, e.g. FTY720.
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Xa es. i ncl ude;: Protease 1 nhibitors
"1* Ak ?«B% d§&'8§%$r3é(9f@e°tfd§'éert°rm hepasttia Godrus NEB lsrqt%ﬁsg U.S. Patent No.
5 738866 0siRejesalt al, Fi%btldiééla%ENSSFB%ﬂﬁé seteded inmertéry 8prHCPerk d2iosed

545070 S L A 5, g 0 s

JeheinarGarpesaticnn w%@hlbﬁormenmea@rajdlmdat U BeBatast Nos. 6,534,523,

edYois3Y 'aﬁé‘b 499 @@6 ﬁr Bc@ﬁﬁ ng;’@ﬁn&ﬂ\t and4lo 09}‘:0669206]1%ABZ€t’oI Myers

Tun et al tors IS rne rote

S5ep; Ptﬂndpﬁeﬂdﬁé 55!“5? .sgr"@ RiPtERES 'mtow@tfé?éé@re discipsadin WO
028181768 Bcheringot dtpbragbn. Imidazoleidinones as NS3 serine protease inhibitors of
HCV are disclosed in WO 02/18198 to Schering Corporation and WO 02/48157 to Bristol
Myers Squibb. WO 98/17679 to Vertex Pharmaceuticals and WO 02/48116 to Bristol Myers

Squibb also disclose HCV protease inhibitors.



al phaket oam des and hydrazi noureas, and inhibitors

that termnate in an el ectrophile such as a boronic
wa@eoodoorsiphosphonat e (LI i nas-Brunet et al. HepedT/Us®0£046058

i nhi bi tor peptide anal ogues, PCT WD 99/07734) are

bei ng investigated. Non-substpate-based NS3 protease

i nhibitors such as 2,4, 6-trihydroxy-3-nitrobenzam de

derivatives (Sudo K. et al., Biochem scal and

Bi ophysi - Resear ¢ ' ' 19 .

2" BRSO A AR i # s onase e
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carbon chai n an rocessin
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237:22070kFS82 N. £08 Ga\na/mina/mmmqe XA 247, b%42ta4é' sane

aut hors, Sch 351633, isolated fromthe fun

Peni ¢)1A phereryHIreNeAUNQNEROSSSREN gty p9qinsg P aae BY»PRATACE
dnBRLBIRG rdphip dsddy iRlatad] from PledSr@ARLiIen aldreMiéth &F BRéptomyces sp.,

S S S B i AT e S e N DT

ispyatédieora el fgmgwaeaiel/lem gnseofumatmn, bmltumdsenhmsmiesaantMtwn a

. [ I
BEIRL ST E8 Cnf L o 0B ALl
184939521 i seus proteases A and B V-chynotryp3|n

chymase and subtilisin. 5§§
51 oC R Hebtiss T tergBIaTa 67D o b Conigog o kRRsyions and methods for
tfbb&ﬁérmsme@amsoa eﬁsepatm iNbi 5,63353880Diahin & .I0.rez at Bipdridiak derivatives,

pgs% cggt/c?ap co[mpog /on Xt%e 0 qnd %e‘?f useF> ff‘ tﬁg ttre%egﬁ%f?%ﬁ%t@?%, F’eT WO

0ses a class o

93r3eb8se i nhi bi tors for i nhi biting HCV endopepti dase 2

; U S. Patent No. 5,990,276 to Zhang et a

di scl@dsleatida robtmesaserphititorsang gb?mﬁ% (Faret Rs et?'v#qua@/ of

\N@%g? r1ebea3e1649- ‘%54)Dah@me ndiural prdd &, c8RfeninO(Lbiey &rh \Blet al.
g%éggg ﬂ% serine protease inhibitors of HCV

JP@gﬁl d'1°0' \W® 02/ 008251 to Corvas Internatlona

! nC (S?I)Q{WSe\A@e %%ﬁ&r%%bo% Ilme%%n%gégtﬁz%sg - %Bh\glgmgntary to

or tri des
aenuqncsstr@amaénm thRIPS norgeasigg region (f‘@RapOths:arIUSa%ét N e3a Hegefology,

1t9©5 Eéthcw ﬂ@?rorgnasétiasé m?mgs QR pHSNG BAB2End &F ti Ntehtalnd
I des as rotease
R Blep 7 6 torRien el B Er GRLESIoR SUiER S5 AR L B St .
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offLa ,I re

B a8 -+87 of oh Bhilos, oo MeitaltoBis G gy Mt o g v
dBnpmye which increases effectlveness of therapy.

(8) Inhibitors of IRES-dependent translation (lkeda N et al., Agent for the prevention
and treatment of hepatitis C, Japanese Patent Pub. JP-08268890; Kai Y et al. Prevention
and treatment of viral diseases, Japanese Patent Pub. JP-10101591);

(9) Ribozymes, such as nuclease-resistant ribozymes (Maccjak, D.J. et al.,
Hepatology 1999, 30, abstract 995) and those directed in U.S. Patent No. 6,043,077 to
Barber et al., and U.S. Patent Nos. 5,869,253 and 5,610,054 to Draper et al.; and



Myers Squi bb. WD 98/17679 to Vertex Pharnmaceutical s

and WO 02/481 16 to Bristol Mers Squi bb al so disclose
woEMeprwiease i nhibitors. (2) Thiazolidi ne deriRet/Uy®8s/046058

whi ch show rel evant inhibition in a reverse-phase HPLC

assay with an NS3/4A fusion_pgotein and NS5A/ 5B

substrate (Sudo K. et al., Antiviral Research, 1996,

32, 9-18), especially conpound RD-1-6250, possessing a

fuse
e W T A e
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hr eneqw none possessing activity against
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i sol romt
ﬂgyiylepegw!pb@gngg-ﬁpw a8d Ire g 86&:Es (nChigrmationsal Pablication Nos. WO 01/90121
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351633, isolated fromthe tgus Penicillium
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paBlicatidns tigdt ingudes @dm.ﬁbbyn@%eﬁec(uﬁumdwnt éfta Biblogically active 1, 2, 3’
Bi,.q0r i-C~ an c na

o 4 FR SRR S0 AR o R o E g Shlatle ot approdrus
tiereqf, mnwsiandsythercam@@r tni coninatimh witht dnother amtiviralrageantneptionally in
athanﬁé%@EﬁctallysacgeptEJoI«,scarP@tt ent No. 5,633,388; Diana GD.

., Piperidine derivatives, pharmaceuti cal
corm@mev b&tBst dpPpRiaBéts didtfbsing @Hefus@%@cérﬁalr{ rhl%leb&&@hr’l’%bts t8treat

hsaﬁ?ﬁ&rvgg%'"F'Hﬂ%%%@%%g?\?%f’&@ 3 fef Bayamagr 3 00g) an

POFUCAHV00097 Wf)dh@ms T8aFebi8ry 1296203}116I54)3y BaQtiemRharma, Inc.,

|
AR e e R i St
P&WW%% P2(45d iled dﬂNP%‘tﬁrﬁOQ?ﬁﬁﬁﬂ av Merek & Co., Inc.,
mmﬂmeﬁ (Veb2eB404 phﬂ@héi A%@modom f.ree%;,)mcr(é\m) PCT

Aobiraten o< Bo fi)ebadd (g eP 33 K987 Wi S eoRn rgn Scber iy 2001

a0l W 62/AEI85dy dPhatncasaet, Lides 371 388 | ocated in the
core coding region of the HCV RNA (Alt M et al.,

Ar chPG&$ublicatipn Bd.049 ,99/M36F1, to Eatory BEi%ersigQ entlat (R i si U.
Fﬁforcﬁbcleosﬁo‘égr §8d10LRE tHerlsk 6F Bdrtalheys $Ih6’rbﬁ’tgz‘¥'eos%g§to B HCV.

-257); or an antisense sequence conplementary to
any BRFdp &I, (Ol $EeYiod &N eBBatitl COliruk IFIE@A%a8; 16" International

ffect | . i bi .
RS Y ASRTPb e SN R 2 Dbl ML B8 S sescaed e spucure
attivity miatioestip of2’-anodified ewdeveides fof inhibjtiat bt HEV.C, Japanese

Patent Pub. JP-08268890; Kai Y et al. Prevention
Bhat et al. (Oral Session V, Hepatitis C Virus, Flaviviridae, 2003 (Oral Session V,

Hepatitis C Virus, Flaviviridae; 16" International conference on Antiviral Research (April 27,

2003, Savannah, Ga); p A75) describes the synthesis and pharmacokinetic properties of
nucleoside analogues as possible inhibitors of HCV RNA replication. The authors report that
2’-modified nucleosides demonstrate potent inhibitory activity in cell-based replicon ass ays.



and treatnment of viral diseases, Japanese Patent Pub.
JP-10101591); (9) Ri bozynes, such as

wowbeases resi stant ri bozynmes (Maccjak, D.J. eRCEUS2005/046058
Hepat ol ogy 1999, 30, abstract 995) and those directed
in U S Patent No. 6,043,07720 Barber et al., and
U.S. Patent Nos. 5,869, 253 and 5,610,054 to Draper et
al .; and(10) Nucl eosi de anal ogs have al so been

develpadt falog r5|r§35gl[)l¢@t n@&tﬂtlé)& \/"_?!J@\fﬂla\{/ivfrfdg@el 6™ International

i nfections ee_e. pat ent I cat\l on

GpisaeTse 20 FRtivieal Rsepiohdpri 23; 2085 BavRY1aaCaIpAGh plsp described the

difséte bf e RoMmudifstositleosiéd sH MEV RNA rdpiratorent of
Fl aviviridae Infections”, and US patent no. 6,812, 219.
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aﬁﬁﬁi"ﬁ%'&ﬁ P&Fey "chéﬁ)q %Qﬁ te Qiagaet Ot her pat ent
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and PCT/ CAO 1/00197 (WD 01/60315; filed February 19,
20013 Pihstitutagythipangriemaepivativen suahras. 1-(4(reatxiogir e

trBlueﬁbh%mwpheﬁyl))z (DY Fidin ISR 2h 8D Iiod ) Q% Pasitdfon ddok@e38205, U.S.
q%‘(&ﬁ%sy 002) and PCT/ US02/ 03086 (WD 02/ 057287;

[ 18, 2002) filed by Merck & Co., Inc.
PCT/ 8 | d t 2
2001)’?5%4603)%%(% O\C%?ngrgés]eae[}%@rze Lgé olf ggla LI)I% tloﬁ&?era%dludmg an
aptifplagp 4 §-fupiopwimidipe (including Q@@I‘)Ufa%a@lf@mbgﬂﬁ seah as B-L-1,3-
d@ibl@%@ E){tﬂ!ﬁe OZQQ]"D 3-@!690@(@! Qfﬁﬁé'r&%ginpkn{) TneRBRs S inclubihg purine

icatio Uni versity
apiiipetapalitpsy %vtafa*?iv%éﬁldafﬂ?aeeﬂ)@w%%e dv%fapé%@n% H%eﬂepé@xaif-' and 6-
thi&yuiafing), aydfes)lyueraommmicaoﬁjutdsS(mt:md.hg eatr MOstop&didly (vP- zal) taxol,

o P RER PR Vel FEP At P e R vt o
I|(n;m¢pL fiolbugttfan 2ghB@am Smua:rynlaphosmmdej ejgtamlcbae ohettlerethamine,
niighdah Wi tRisteb)i Flcyncra% @5! bRPEmgﬁé\Q}f\tséﬂatmm cfohra%m(g con]pounds

nucl eosi des for inhibition of
blsgmygigy pmantitiupertant ?'gt'ccawmn@cvotﬂpeawco iap idepspsubicimargl qappeyn yein,

aPb@hthideBnédlone, topoisomerase Il inhibitors, hormonal agents (including but not limited
to corticosteroids (dexamethasone, prednisone, and methylprednisone), androgens such as
fluoxymesterone and methyltestosterone, estrogens such as diethylstilbesterol,
antiestrogens such as tamoxifen, LHRH analogues such as leuprolide, antiandrogens such
as flutamide, aminoglutethimide, megestrol acetate, and medroxyprogesterone),

asparaginase, carmustine, lomustine, hexamethyl-melamine, dacarbazine, mitotane,



Hepatitis C Virus, Flaviviridae; 16th Internationa

conference on Antiviral Research (April 27, 2003,
waaoenn@ag Ga); p A75) describes the synt hesi sP@NUS2005/046058

phar macoki netic properties of nucl eosi de anal ogues as

possi ble inhibitors of HCV RMA_replication. The

aut hors report that 2'-nodified nucl eosi des

denonstrate potent inhibitory activity in cell-based

n
TERSH A S0aQY Pt Blerfasois, Sty B, e ompounay of e
%ﬁﬁ@ﬁ‘@ﬁé@ ea algetheysed in @QMF'%W'(WVWE Z‘Pfapz(?@snts and immune

s%&ﬁﬂﬁtﬂhlato@it&h/éz& ibforf] &}ﬁ@rrelulaﬁduﬁahene%fcfs@cfbaorofnat:.lashage
nucle85|des on HCV_RNA replication. :

°ﬂ°ﬂ’é?t"PH'§tE‘8If?°é?f€8 §°'8%i1t5*lﬂ'?&§9 fafr udi ng

1-am no- al kyl cycl ohexanes (U. S. Patent No. 6,034,134
to Gold et al.), alkyl lipids (U S. Pat. No. 5,922,757
to Chojkier et al.), vitamn E and ot her antioxidants
(U.S. Pate. No. 5,922,757 to Chojkier et al.),

squal ent, amantadi ne, bile acids (U S. Pat. No.
5,846,99964 t o Ozeki et al.),

N- (phosphonoacet|)-Laspartic acid, )U S. Pat. No.
5,830,905 to Diana et al.), benzenedi carboxam des
(U S. Pat. No. 5,633,388 to Diane et al.),

pol yadenylic acid derivatives (U S. Pat. No. 5,496, 546
to Wang et al.), 2' 3 -dideoxyinosine (U S. Pat. No.
5,026,687 to Yarchoan et al.), benzimdazoles (U S
Pat. No. 5,891 ,874 to Colacino et al.), plant
extracts (U S. Pat. No. 5,837,257 to Tsai et al., US.
Pat. No. 5,725,859 to Orer et al., and U. S. Pat. No.

6, 056, 961) and piperidines (U S. Pat. No. 5,830,905 to
Diana et al.). 12. Receptor agonists such as such as

i satori bine (ANA975 and ANA245) a nucl eosi de anal og
which is a TOLL-1i ke receptor agonist (U S. 5,041 , 426
and 4,880, 784) 13. Substituted thioaryl urea
derivatives such as 1-(4-pentyl oxy- 3-

trifluoromethyl phenyl)-3-(pyridine-3-carbonyl)
thiourea, (U S. Publication 2004/0138205, U. S. Ser.

No. 10/716,175). 14. Conpounds whi ch increase

ef fectiveness of conbination therapy including an
antifolate, a 5-fluoropyrimdine (including
5-fluorouracil), a cytidine anal ogue such as b-L-1, 3-
di oxol anyl cytidine or b-L-1 ,3-di oxol anyl
5-fluorocytidine, antinetabolites (including purine
anti met abol ites, cytarabi ne, fudarabine, floxuridine,
6- mer capt opuri ne, nethotrexate, and 6- thioguanine),
hydroxyurea, mtotic inhibitors (including CPT-1 1,

Et oposi de (VP-21), taxol, and vinca al kal oi ds such as
vincristine and vinblastine, an al kyl ati ng agent
(including but not limted to busul fan, chloranbucil
cycl ophospham de, ifofam de, nechl oretham ne,

nmel phal an, and thi otepa), noncl assical alkylating
agents, platinum contai ni ng conmpounds,



bl eonycin, an anti-tunor antibiotic, an anthracycline
such as doxorubicin and dannonyci n, an

wanihvwaeenedi one, topoi sonerase || inhibitors,PdDUSONEI46058
agents (including but not limted to corticosteroids
(dexanet hasone, predni sone, -agd net hyl predni sone),
andr ogens such as fl uoxynesterone and
net hyl t est ost erone, estrogens such as
di et hyl stil besterol, antiestrogens such as tanoxifen,
LHRH anal ogues such as | euprolide, antiandrogens such
as qutan1de am nogl ut et hi m de, negestrol acetate,

ﬂWSi?progesterone) aspar agi nase, carnusti ne,

| omustine, hexanet hyl - nel ami ne, dacar bazi ne,
m t,g{r#%g g éc' Eyc?o%éoorl%qg he \Prgpa§eﬂlo$ * ng%a%%%gé; cgt ?mP%smon for
pmvesmgtor itneotengt flavirilae indgotionsts Fwyiydidam mdmebudnsatdemwlwrelh the
c%]géfﬂﬁ liNERRRY h@fggrm;e%orﬁﬂﬂaﬂt@?&imllﬁmh BiITRYULR @RS of less than

such as an interferon, int Kin, tunor necrosis
07, @Bo?emgrﬁﬁ% log ﬁ%ﬁ’g@a%%ﬁfyh%ﬁ“ﬁm the |Grg Ot the CysiosaRn to the ICs in a
sirdlitangous tésiot @bloﬁk@br"ﬁ a\CésOﬁeééh&H in & c@hﬁétlﬂ'ﬁﬁElLlSA tdst; ddg €ii) has an
achﬁ in t¥ er@ m e ctlgre nao”%'\t reoh % hat of c co rin

Y el a‘fpé‘8ﬁyp% T8 O 7 MoreaR PRt Sf YSsRRINY

Flav Vi
2 4 sopgée E)fs éj%gn'rsfégrﬁ%E&Eﬁ% %és: h@r lh\l{ﬁer 6 ?@fatloﬁ%\dﬁg)g%rmaceutlcal
cP@peFiisinefphikiing %@\h‘f"l'qaﬁ ViRHS wp'&amrhd. ng ratio (BR) of

Iess t ha ase 10 of the

Yot T S0P 2 Rehsesh BTG I RCopTe e R REHEHS 1 agaviins,
pestvirh 4, ankepssivirgsst of cycl osporin A as nmeasured in a
conpetitive ELISA test; and (ii) has an activity in
4 he Mexacrtordingiasiajn . Reratwhesein dfe qyolospann és a ermposHd phizarmula |
of cyclosporin A . 2. Use of a cyclosporin according
t o [T aVm X T Rhie Yoreparal on 8= pharmaceliNeVal
cornposittion far |nh|b5t|ng Fl awi vi rg daegVvi res 11 [
replication. 3. Use of a cyclosporin according to

clamz whererm the FaviviTidag viTus 75 a
\Jlgm4V|rus pestivirus, or hepacivirus. 4 . Use

accordlng toclaiml, 2 or 3 wherein the cyclosporin
Wis Me%mlbm@N@BnﬁcﬁﬁmraxvrMeBmvoxQiacﬁtYZNt@BNta T1 T2

-hl;gBrl\r/thﬁEjﬁ ohAlJ Q‘aIZTfﬁ ﬂvasorQ) %elﬁ}/lgi;(ré& %M@Bﬁpﬁl n Wis

Oacet§|'&ﬁveeﬁqr iD) Me$§ MieAla/al (O)-MeSerRagetdl 0- met hyl

t hreony %avléLMaQEtu\ﬁDeLelRyl dBRPMeﬁﬁI Meué fp?)e\M?%@‘rhr MeAla,
(D) - MeAI a, Ser
) oL boeal gl AL Nstralyar DRAthille: NeATaN THr gL Fiy Phe, N-othyiTyr

MeAl a, Nbamlahﬂwmwha%wD N-ethylval, N-ethyllle,
N-et hy} {TRfa, (N S0V BhGeLdy et hyl Tyr

Q is MeLeu, y-hydroxy-MeLeu, MeAla or Pro,

T, is (D)Ala or Lys,

T, is MeLeu or y-hydroxy-MelLeu, and
Tais MelLeu or MeAla;

a compound of Formula la



or N-ethyl Thr(CQGacetyl) Z is Val, Leu, MeVal or MelLeu,
Qis MeLeu, g-hydroxy-MLeu, MeAla or Pro, Tl is
w@ Bosbaieos Lys, T2 is MeLeu or g- hydroxy- MeLeurCEOS200:8046058
is MeLeu or MeAla; a conpound of Formula laW X R Y Z
Q A a-(D A a- MeLeu- MeLeu-Meyal- 1 2 3456 7 8 9 10
11 la in which Wis MeBnt, dihydro-MBnmt or
8' -hydroxy-MeBnt; X is ccAbu, Val, Thr, Nva or
O-nmet hyl threonine (MeOT hr); R is Sar , (D)-MSer,
(D) -MeAla, or (D)-MeSer(Cacetyl); Y is Meledu,
g- hYaraky-ered, VB TTe Q WevAkR:(D gLeuitehezMe¥ah
Meathhr ;2 N-gt hylgVal g N-gthyl ld e, gN-etbyl Ty, 11
N- et hyl Phe, N-ethyl Tyr or N-ethyl Thr(Cacetyl) Z i|s

|l e or
la

g hi/droxil MeLeu or MeAI a’ or a conpound o% formula 11

o WP e Ry BRSSO e o n

r esi duisafAbupyahiTra, N @r0-hethfItedtiie@MeCH2);R4 | ¢ or CH2

2 nockd? £21 ARl DeSet. B bt P o Bragery)
di Chal Xy$ Mﬁ#mv%beMQUﬂquelﬂw Melakl Mnyhrt Miedla,

thi azol ylyhyg a wyhal, el NDUiRaThr, N-ethylPhe, N-ethyIT
hydroxyCa J[ykyior&'L ﬁlr Wy hydro@yC" Ik@ﬂ pqﬂengxy e, N-ethylTyr

ni t ropherﬂfINa?FPY‘IBh' aCEIYonpyrl mdin- 1-yl, and R4 is
Cl- 4al Z%'\,{al Xaull\ﬁe\/gl)ar, [We[_e% aNVE CH(R b) CO' wherein Rb

is H ,.--I h IkRO t hyl ; Al k
: 2 st? i'ﬁﬁ'ﬁ ‘ﬁV%ﬁ’é’hM iR 1 enleso:re ot
% %nqe{ unga Q/ ane and RO is H OH COCH;

oxycar onyl ;

a a a a Za a - - - - .
1 2 3 4 5 6 7 8 9 10 11 ]

wherein
W, is
Ra
HO/,,I
i CH,
—rl7CH——|-|——
CH, OH,
wherein R, is a residue of formula Ic or Id
—CH,—CH=—CH—CH,—R, ¢ or —CH,—SH—R, d

in which R, is Cq4alkylthio, aminoC,jalkylthio, C44alkylaminoC,_salkyithio,
diC4alkylamino-C,.salkylthio, pyrimidinylthio, thiazolyithio, N- C,.alkylimidazolylthio,
hydroxyCj.,alkylphenylthio, hydroxyC,.salkylphenoxy, nitrophenylamino or 2-oxopyrimidin-
1-yl, and R’4is Cq4alkyl,

Xa is Abu;



NRLIR2 in which each of Rl and R2, independently, is
sel ected fromH, Cil-4alkyl, C2.4alkenyl,

wEoeoyeioal kyl and phenyl each optionally subetT/ustoesio46058
by hal ogen, Cl”al kOXy, C2-5al koxycarbonyl, am no,
Cral kyl am no and/ or di C*al kylspam no, and benzyl and a
heterocyclic radical, said benzyl and heterocyclic
radi cal s being saturated or unsaturated and contai ni ng
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réJ‘:.fa?&tf SN%. F Flaviviridae induced disorders,

npri si ng a cyclosporin according to claim1 together
WI t h one or nore pharnmaceutical ly acceptabl emdi | uent s
or carriers therefor. 6 . A pharmaceutical conbination
conprising a) a firrstiagegt which is a cyclosporin
according to clagm1, and k) a co-agent having
anti-Flaviviridae properties. 7. A pharmaceuti cal
conmbi nation for use in the prevention or treatnent of

“Flavi viri dae . ) i _
in which R, and R are as defined above, R; is H or Cy4alkyl and n is an integer ranging from

2 to 4;

Y. is MeLeu or y-hydroxy-Meleu;

Zs is Val; and

Qa is MelLeu,

with the proviso that R, is not H when Y, is MelLeu,

or a pharmaceutically acceptable salt thereof.

5. A pharmaceutical composition for preventing or treating Flaviviridae infections or
Flaviviridae induced disorders, comprising a cyclosporin according to claim 1 together with

one or more pharmaceutically acceptable diluents or carriers therefor.

6. A pharmaceutical combination comprising a) a first agent which is a cyclosporin

according to claim 1, and b) a co-agent having anti-Flaviviridae properties.

7. A pharmaceutical combination for use in the prevention or treatment of Flaviviridae
infections or Flaviviridae induced disorders, comprising a) a first agent which is a cyclosporin
according to claim 1, and b) a co-agent selected from an agent having anti-Flaviviridae
properties, an anti-fibrotic agent, an immune modulating agent or a S1P receptor agonist.



infections or Flaviviridae induced di sorders,

conprising a) a first agent which is a cyclosporin
waemendionyy to claiml1l, and b) a co-agent sel ece@mUSI0051046058

an agent having anti-Flaviviridae properties, an
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