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[ D- MEALA] 3-[ ETVAL] 4- CYCLOSPORI N The present invention

relates to the use of a cycglosporin for the treatnent

of 5 hepatitis C virus (Hé\?) infection and to a

phar maceutical conposition conprising said
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severe depression, |eucopenia and haenolytic anaem a.
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Current therapy is based on a combination of interferon afpha and ribavirin.
This therapy produces a sustained anti-viral response in 85-90% of patients
infected with genotypes 2 and 3, but, unfortunately, only in about 45% of patients
infected with the prevalent genotype 1. Furthermore, side effects are sighiﬁcant

30 and include myaligia, arthralgia, headache, fever, severe depression, leucopenia
and haemolytic anaemia.

_ Clearly, additional therapies, with a higher antiviral activity and a better
safety profile, are required for the treatment of HCV infection, particularly e.g. in




safety profile, are required for the treatnent of HCV
infection, particularly e.g. in -2- the case of the
prevention of HCV recurrence. In order to establish
the safety profile, criteria such as |ow cytotoxicity
and cytostatic effect and high selectivity index are
particularly relevant for clinical treatnent of HCV
Infection. 5, A novel approach f&r the treatnent of HCV

|nfect|on usi ng cyclosporins was recently described
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ana ogs and comgound NiM 811 is one of the most representative compounds.
* having such a.property.

NIM 811, along with @ other Cyclosporin A derivatives, were reported by Ko
etal. in patentigapplication EP 0 484 281 for their non-immunosuppressive
properiies and were consideted as being potentially useful in the treatment of HIV
infection and the prevention of AIDS. The design of those derivatives involved the

madification of the amino-acids In 4- and/or 5-positions of Cyclosporin A,
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By modtifying amino-acids in 2~ and/or 8-positions of Cyclosporin A, Sigal et
&l synthesiseq a total of 61 cyclosporin analogs and observed that such chemical



30 nodification of, the am no-acids In 4- and/or
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the subject matters of the present invention rel ates

to the use of [D MAl a]3-[EtVal]4-CsA for the
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infected with HCV of a very specific compound, i.e. [D-MeAlaP-[EtValj*-CsA,
25 meets the above requirements. They t_;bserved that, in addition to its non-
~ immunosuppressive property, [D-MeAla*-[EfVal*-CsA has a significantly
increased affinity for cyclophilins, which increased affinity is correlated with an
elevated efficacy against inhibition of HCV replication.

30 Accordingly, one of the subject-matters of the present invention relates to
the use of [D-MeAla]>-[EtVall*-CsA for the manufacture of a medicinal product
jntended for the treatment of HCV infection in a patient.



intended for the treatnment of HCV infection in a
patient. -4- [D-MAla]3-[EtVal]4-CsA has been reported
by Wenger et at. in WO 00/01715 and it has been
attributed the CAS Regi stry Nunber 254435-95-5. It is
a cyclic undecapeptide described by the foll ow ng
formula: 5
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- Fig. 1 represents a dose response histogram measured by luciferase assay in
infected Huh-7-Lunet celis;

- Fig. 2 represents a dose response histogram measured by luciferase assay in
25 infected Huh-7.5 cells;

- Fig. 3 represents clearance response cusves of infected Huh-9-13 celis:

~ Fig. 4 represents 3D representation of dose response with combination

IFN / [D-MeAla]’-[EtVal]*-CsA.

.30 Current medical uses of Cyclosporin A relate to the ability of this compound
to suppress the cell-mediated immune response by preventing production and
release of several autocrine T-cell growth factors, including interleukin 2 (IL-2),
from activated T cells (see Borel (1889) Transplant. Proceed. 21, 810-815; Kronke
et al. (1984) Proc. Natl. Acad. Sci. USA 81, 5214-5218; Faulds et al. (1993) Drugs



fromactivated T cells (see Borel (1989) Transpl ant.
Proceed. 21, 810-815;. Kronke et at. (1984) Proc.

Nat|. Acad. Sci. USA 81, 5214-5218; Faulds et at.
(1993) Drugs -5- 45, 953-1040). Upon entry into cells,
Cycl osporin A binds to cyclophilins with high

affinity (see Handschumacher et al. (1984) Science
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function, they have peptidyl-pr cis-trans

| AmBPEdReQ)Pper @Ytry iiorgells, tcib""ﬁ%‘?ﬂ?“fb%r‘i"rﬁé threyeptiins with high
Vi i Q%Eh&%ﬁ%a&fer éi al 1@39@%(:@‘%%26 88¢ 54'?75!5 @mong
478: Takahashi et al Nat ure 337, 473
erlf'{qrg|§|blqlgglcqi ﬁ@ctlprpnmyolgqys @pg@@ﬁl—p@l)@pﬁgansdsomerase {PPlase)

- C %hﬂﬁ;ﬂﬁét' dém/bel rﬁeéb'&réd‘:ﬁ @Fﬂ%%é@ﬁs@l@ér\& an (foas) ARkt 887, 476~

10

16

20

30

cl osporin

c é‘l7ﬁoE%hqhﬁS'd @b ah g&%‘) %!eﬁure‘n%% A7 20h5h @"“Bﬂ d¥phat ase 2B

( ??ggiﬁg%ré&gﬁsﬁ?ﬁg% ¢ &%seplfolllﬂgg)s a%*ﬁ@%a%tfoﬁ E’:éhlj%éltl cyclophilm—

( Losiopperin A campley@nd galsium-pgd ﬁalmqsw'f@ndef)?n%eﬂléertf@#hrspplne
C%é%tés@?&ﬂ (oslcirféuﬁ.ﬁy (b@éleuéweqmgng) oNeEP mahﬂ% FpiBdman et

Nl 955 691 655 180,098 Lins b (T) G 86780715 Fregiption o this
| BEFHA 4oonibll_hx réSults 4 an ifHiRRST &ehd %19@398 afe8b ety of calcineurin.

611-6 clineurin el ective

dé?ﬂ%é%’h@trih @99@@%\“"@!&5@54“?\%5 Ragest al- (190 dwav Rev. o
t @nHel. ¢5‘3707V¢1ﬁ"‘ Erdbtred$ou0) @eﬂ%(i%f‘ilﬁﬁgt C&I@In@[ann promotes

protel n 1 and transactlvates far

i #g sRieqiye dgahgsphorylabipg of NF-ATdh %h%g@as'?%?s todfia nugleus

t Riherdit BQS&ﬁtébﬁNﬁWacﬁwa@FErofeuPQ%nﬁ i@RSactivates tar get genes,
[D- McAl al 3-[ Et Val ] 4- CsA has a dramatically reduced

amq'qdﬂ%s 81-498P&ct .with cal cineurin as shown by
transcrlptlonal and i nmunol ogi cal assays as well as a
creased affinity for cyclophilins

20 si n1 f |
25 i ol bhedavas el 866 B8R Srina-ares th-gnd Psosifons,
pgnmmé]"'-mtvhutcs« Rad & afmnati&@uyerbaa@emuty td diteract with

Peptj d rol cis-trans i rase PPi activit
P eI RY Fhohn G ol Atud goarel'ab a

ag ﬁﬁ’eﬁhtf nﬁéfeb’ﬁdrarﬁn;@tfoladyczoﬁﬁm i maharéd&iyras:saﬁs of irfibition of

612@@} 3'8)"‘ (ﬁh m Soc. 114, 2670-2676

(P8 proN_ T ﬁﬁogfeéﬁs%‘ *a- Pr o- Phe- par a -

nitro-aniline (Suo- AAPF-pNA, Bachem Bubendorf,

Switzerl ) .used as the rat Th

based PIEHPEREqERaN Famerisn JHORrp L P oo

t Hetetrhines usﬁgf@rﬁd:@furdpbmpﬁtﬁﬁmhmoh_?ﬁ @t an (stebeBlochem{stry 30,

| BUAPRTRLUBR . Bneh ke T Tin 26702675 (1088 Wuccinylated
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Switzerland) was used as the substrate. The assay was based on the preferential
chymotrypsin cleavage of the trans isoform of the Phe-pNA bond in the
tetrapeptide Ala-Ala-Pro-Phe-pNA. This cleavage liberates the para-nitroaniline
‘moiety that can be detected and quantitated at 380 nm (e = 11,844 M em™).
Schutkowski et al. (1995) Biochemiistry 34, 13016-13026. Cis-trans isomerization

- is catalysed by cyclophilin (PPlase, EC 5.2.1.8). After mixing CsA or ancther
cyclosporin (10°° — 2x10°° M final concentrations prepared from 1000-fold
concentrated stock solutions in ethanol) with 0.1 pg cyclophilin (Sigma) in a total



30 noiety that can be detected and quantitated at 390
nm(e = 11,814 M1cm1l). Schutkowski et al. (1995)
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is catal ysed by cyclophilin (PPiase, EC 5.2.1.8).
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cyclophilin affinity than CsA. A NF- AT-dependent
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aholifer ydbdporal1cDn 2RIl T MtinalnonbEmilibas pfepared from 1000-fold

25 1Oc%ncen%a?ed stock solutions in ethanal). Subsequent to incubation for 20 h at
37°C, cells were harvested and lysed in 50 miM Na;HPO; (pH 9.0), 10 mM KCJ,

1 mM MgS0Oy, 1% Triton X-100, 0.5 mM 4-methylumbelliferyl-B-D-galactoside
(Sigma, Buchs, Switzerland). The B-galactosidase reaction was alfowed to
proceed for 1 h in the dark at room temperature. Fluorescent 4-methyl- .

30 unibelliferone was assayed fluorometrically in the supematant solution {excitation:
355 nm; emission: 460 nm). Concentration-response curves were established for
cyclosporin A and other cyclosporins, and the ICso values of different cyclosporins
were calculated relative to that of cyclosporin A (1.0}. A value higher than 1 means
that the compound is less immunosuppressive than CsA.



25 concentrated stock solutions in ethanol).
Subsequent to incubation for 20 h at 37C, cells were
harvested and |ysed in 50 nmM Na2HPO4 (pH 9.0), 10 mM
KO, 1 mMMMSH, 1 %Triton X-100, 0.5 mM

4- et hyl unbel l'i feryl - (3-D-gal actoside (Sigma, Buchs,
Switzerland). The S-gal actosidase reaction was al | owed
to proceed for 1 h in the darfk at room tenperature.
Fl uorescent 4-nethyl -. 30 unbelliferone was assayed
fluorometrically in the supernatant solution
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Concentration-response curves were established for
cycl osporin A and other cyclosporins, and the 1C50
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15IDM:AI af - 4EtVaII4 CsA In a conflrmatory anal ysi s,

(o ; F5R dpe] 4- CsA and
[ -MCATa : ‘ g the mi xed

| ynphocyt e
In a confirmatory analysis, immunosuppressive activities of CsA, [Melle]*-

CsA and [D-MeAlal’-[EtVall*-CsA were estimated using the mixed lymphocyte
reaction. In this assay, cyclosporins were dissolved in ethanol (10 mg/mi). Freshly

isolated CD4" PBMCs from two healthy donors were mixed subsequent to
inactivation by irradiation of one of the populations (stimulator cells; S). After five
days of co-culture in the presence or absence of a cyclosporin (1 pg/ml), the
proliferative résponse of the non-inactivated ceil population (responder cells; R)
was determined by PH)-thymidine incorporation.

The assay was conducted reciprocally with the two cell populations, each
being inactivated and stimulated in turn. Stimulation (%) of responder cells was
calculated by the formula:
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R1 x 82 refers to a co-culture of responder cells from donor 1-and
~ stimulator celis from donor 2. N is the number of measurements.

High anti-HCV activity and low cytotoxicitv/cytostatic effect of [D-MeAlal*-[EtVall*-
CshA '

As mentioned previously, infection with hepatitis virus C (HCV) is a serious
health problem because persistently infected patients are ata high risk for
developing chronic liver diseases including cirthosis and hepatocelluiar carcinema.
Current available therapy is inadequate for a large fréction of the latter population
as well as is associated with significant side effects. Until recently, development of
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alpha, providing evidence for the relevance of the system for screening drugs that
have in vivo efficacy. Variant replicons were also constiucted in which the
neomycin phosphotransferase-coding sequence was replaced, e.g., by a

- luciferase-coding sequence or by sequences coding for a luciferase-ubiquitin-

' neomycin phosphotiransferase fusion protein. Replication of the latter variant

30 replicons can be assayed by the convenient luciferase assay, whereas replication

of the former replicon requires determinations of RNA copy number.

Watashi et al. (2003) demonstrated by Northern blot and quantitétive RT-
PCR (reverse transcriptase polymerase chain reaction) that HCV RNA



(1, 000-5, 000 copies/cell) (Lohmann et al., 1999).
Characterization of the system reveal ed that
replication efficiency depended on perm ssiveness of
the host cell and; inportantly, on the selection of
cell culture-adaptive nmutations in the HCV
protei n-codi ng sequences. Replication was found to be
sensitive to interferon 25 atpha, providing evidence
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fgiTrebnelogies) 49¢ Wil eemﬁw"eﬁ%m/ﬁg sfieptomycin and 250 pig/ml
G418 (Geneticin, Life Technologies) at 37°C and 5% CO.. For antiviral

(replication) assays, cells were seeded at a density of 7000 cells/well in 96-well
View PlatesTM (Packard) in the same medium except for G418, After a 24-h
25  incubation, medium was removed, serial dilutions of fest compounds in medium

on

were added, and cells were incubated for an additional 72 h.

Antiviral effects were estimated either by luciferase assay or quantitative
RT-PCR. To carry out luciferase éssays, medium was removed, and cells were

30 washed with PBS. Subsequent to lysis in 50 ul of Glo-lysis buffer (Promega) for 15

min, 50 yl of Stead-Glo Luciferase Assay Reagent (Promega) were added to cell
lysates. Luciferase activity was measured using a luminometer, and the signal

~ from each test well was expressed as a percentage of the signal measured in
‘wells of cultures not exposed to a test compound. ‘
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25 - agreement with the above-discussed observations by Watashi et al. (2003), CsA
and [Melle]*-CsA had similar anti-HCV (replication) activities.

Surprisingly, [D-MeAlaP-[EtVal}*-CsA was considerably more potent than
CsA and [Melle]*-CsA. It was also noted that the 50% cytostatic concentration
30 (CC50) for [D-MeAla]*-{EtVal]*-CsA was significantly higher than the values
determined for CsA and [Melle}’-CsA. Consequently, a considerably higher
selectivity index was found for [D-MeAla]’-[EtVal]*-CsA as compared to the two
other cyclosporins. Analogous experiments in which ECso values were derived
from determinations of RNA titers using quantitative RT-PCR yielded similar
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of ECSO for the different cyclosporins, which is the

ef fective concentration required to inhibit HCV

replicon replication by 50% and of CCSO, which is the
concentration required that inhibits the

proliferation of exponentially growing cells by 50%

and.a selectivity 20 index SI-which is the ratio

bet ween CC50 and EC50. Table 3 shows val ues obtai ned
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to the inhibition of the viral replication.

20 Infectious HCV viruses of fulldength chimeric genome between HCV strains

J6 and JFH1 (Jc1) were used to inoculate the hepatoma cells of the assays. The
construct of Je1 virus was also madified to obtain a bicistronic genome carrying a
luciferase reporter gene (Je1-Luc). Twenty-four and ninety-six hours after the
transfection of RNA transcripts of the genomes by electroporation of Huh-7.5 cells,
25  cell culture supematant was collected. Supemnatants were filtered (0.45 uM) and
cell culture infectious dose 50 (CCID50) per ml were determined by the limiting
dilution assays according to Lindenbach et al. (Science, 309, (2005), 623-626).
~ The CCID50 were 1.3 x 105 for Jc1 and 4.2 x 103 for Je1-Luc.
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25 ‘ In these examples (Figs. 1 and 2), both [D-MeAla-[EtVal]*-CsA (white
bars) and CsA (black bars) resulted in a dose-dependent antiviral aqti\/ity, whereby
_ [D-MeAlaP-[EtVal]’-CsA proved again superior over CsA, thus corroborating the
data obtained with the subgenomic replicons'. A10-fold higher concentration of '
CsA was needed to result in the same replication inhibiting effect as the
30 cyclosporin of the invention.



The inhibition of viral replication were estinmated by
| uci ferase assay. To 15 carry out |uciferase assay,
cells were harvested, washed with PBS and |ysed in
luciferase lysis buffer (11% Triton X-1 00, 25 nM

gl ycyl glycine, 15 nM MgSO™4, 4nmM EGTA, and 1 nM DITT).
Firefly luciferase activity was neasured according to
Krieger et al. (J Virol, 75(4®4; (2001), 4614-4624).
Briefly, after one freeze/thaw cycle, cells were
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proved agai'n superior over CsA thus corroborating the

data obtained with the subgenonmic replicons. Al0-fold
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to deternmine the . nore potent inhibitor of
acfh%/rafeyo &S tf?'?:‘% '6%?W§3ﬁ0” earged EVWYO‘MFIQPF‘H"A Tha geptide was
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to G Echverria et
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setmhmm&mslsfand oRevagM l@ﬁ?rﬁotfﬁitmrﬂeﬁéclhﬁﬁgﬁctloﬁy 50 anitsyrg), pH
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veptiikikorEafi et fodelef oF ey PR iBIRPIAe ollowed by

M54 inuteRin the Watkripath, CsA, [Melle]*-CsA or [D-MeAla]>-EtVall*-CsA were
added as appropriate in these incubations using a concentration range of 2-50 nM.
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25 Then 3.5 ml of the incubated cyclophilin was added to the sample cuvette. The
reference cuvette contained a reaction that had gone to completion to balance the
reference beam. Peptide was added at 25 pM to initiate the reaction and the
change in absorbance was monitored at 10 data points per second. As a control,
rates were also determined for a parallel reaction that lacked cyclophilin. These

30 blank rates of peptide hydrolysis (i.e. in the absence of cyclophilin) were
subtracted from rates in the presence of cyclophilin A,



15 detected and quantitated at 390 nm The hydrol ysis

of the cis formwas limted by the rate of cis-trans

i sonerisation carried out by cyclophilin A The

pepti de was mnade up in a solution of 25 nMLIiCl in
2,2,2-trifluoroethanol at 470 MM to enhance the cis
conformer peptides popul ation. The assay was perfornmed
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gone to conpletion to bal ance the reference beam
Peptide was added at 25 pMto initiate the reaction
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r awbeeREERMHiendS=EEk ate |imting reaction was
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The lowest K; of cyclophilin A observed for the cyclosporin of the invention
corroborated the high potent of antiviral activity, the specificity and selectivity index
(as above-mentioned) compared to CsA and [Melle]*-CsA. Surprisingly, the non-
immunosuppressive [D-MeAla’-[EtVal]*-CsA showed an almost 6-fold higher
affinity for the cyclophilin of the example compared to the other non-
immunosuppressive cyclosporin [Melle]*-CsA.

The above-described experimentation provided that .
[D-MeAla]*-[EtVall*-CsA was a more éffective inhibitor of HCV replication than any




assum ng tight inhibitor binding to a single protein,
defined by the followng 15 equations: v =

K*Et *P- K(B-sgrt(B*B-4*C))/ 2 where B=Et*P+l +Kj and

C=Et" P*L Table 4: Et, Ki and k values of cyclophilin
A for CsA, [Mellen-CsA and [D-MAl a] 3- 20 [ EtVal]4-CsA
determ ned from PPl ase activity assays. Conpound

Et (prol /mg) Ki (nM k (s-1) v 7500 9.79 1.37 0.17
0.0069 [Melle] -CsA 7500 2.11 0.32 0.17 0.0068 '
[ Dotlisatested ¢yelogpdrin. TaisAngeaedarg41C\ aclivity cogelatrdodithvithe

oy LB o op Al ST B, B 0 AR BV o i g

potent of antiviral activity, the specificity and
selectivity index (as above-nentioned) conpared to

Cs P fdiidBh ol Ssan SHERSrR 19! V. the non 25

i MTUNOSUPPT €551 VE |- a] 3-| Et Val ] 4- CsA showed an
5alnost 6-fold higher affinity for the cyclophilin of

th | he ot her .non- ™
| mrunooIRPSUETE o i elsthorh S BRRC Rlegof g dicase
abespeciiniy evelbwith thepgsel ofpotential@fficient treaiesknt, eag. YBlosporin and/or

t eof thd impeatiasaosdmpardd tsCsA i reflected iarthé abifily aiithie sonipound to
correl

( ed with t i ncre cycl ophilin bindin
10 50 o SijEEpitt s plfarofeaE sSubal RbimhPest e do it ool
- c| esyayves pendrmebbased orbprésmce of ther sehative Hrug @418 for
i nfection { sr\(?g n‘% orr(ﬁ:’obl em of the disease
esbe&'f"gl'\a;? RGBTSR TR Phe use of potential efficient
treatnment, e.g. cyclosporin and/or Interferon. To
st udy ether t r tent anti-HCV acti,yit f.the
cyol oo parRS g KrEBI15 Bf. Ml Popatiin &1 (i) Lot dfn et
15 r eal, Sriende 265542401999}, V1 101 18h€eitonpeunown in the usualeomplete
efficien re I [ Ci epl | Jram
C npeBATHMENFYfouf BB PRETH T8 ool BRNER8 i g rasence of
pr eithen CeAai [D-fdeAdall-FEN/aleCsik (lptGEi®S foord pg/ml) or were left
untreated for 7 consecutive passages. Control was performed to guarantee that
the absence of the G418 selective pressure would not influence the HCV rep!icon
20 contentduring several passages. To confirm that Huh-9-13 cells that had been
treated for 7 days with [D-MeAla]>-[EtVal]*-CsA were indeed cleared from their
replicon, G418 selection (1000 pg/ml) was restarted for 2 more passages. Only
those cells that were still carrying the HCV replicon have been able to proliferate
_ _under these conditions and cells without replicon have died in the presence of
25 G418 during the rebound phase.

RT-PCR were performed on extracts of viral RNA of samples taken at
different passage points. The forward and reverse primers used were 5'-
CCGGCTACCTGCCCATTC-3' and 5’~CCAGATCATCCTGATCGACAAG—S’.
30 respectively. The fluorogenic probe was 5 -ACATCGCATCGAGCGAGCACGTAC-
3'. As an internal control, a plasmid containing part of the neomycin
phosphotransferase gene sequence was used. Results were analysed and



reconmbi nant produced replicon. Assays used Huh-9-13
cells, human hepatonma cells (Huh-7) (Lohmann et 15

al ., Science 285(5424), (1999), 110-113) Cells were
grown in the usual conplete nedium DVEM wi thout 6418
pressure. The cells were cultured in the presence of
either CsA or [D-McAla]3-[EtVal]4-CsA (both at 0.5 or
| pg/m) or were |eft untreatéfi-for 7 consecutive
passages. Control was performed to guarantee that the
ab$xpessest ag dguapiihsoigeplicenRNA (i 9801 80Gselspndgised to draft a
|nf} nce the HCV replicon 20 content during several
passages. ‘To confirmthat Huh-9-13 cells that had been
treated for 7 days with [D-MAl aj 3-[EtVal ] -CsA were
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feren assage pOI nts, forward and reverse
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t hprdaensy 6f @41@&%%%#@&%3{[@6@@3@#%&%%%%@ to cure
used Results were_anal ysed and -17- expressed as a

ERi%13 sfllsfom theB AGNIRPlsR per 1' 000 cel I's and used

to draft a graph. Results fromthese experinents

(Fi 3) showed the superior antiviral effect 5 of

15[%?—%@'@@@Vaf]4-CSA conpared to CsA in this
st andard in vitro cell assay. Surprisingly, the
orin of the inventi sho viruyci dal__ef f
it LR il Saeat ey HAe ifagian. e effec o
édf-e(s:ﬁsizlﬁiN-hl e biMatRA \%ébee\[amated usmj the method

[ea I.rc

anﬁ* é‘%&ef o Shippan dprilialites 493 ieTon i bigretne’

20 pr fRortitalRidditia 3fésted ealbdlaieli #om thelddge sedponse sultes of ihdividual
red t?)é’ Atr ate cel|s (dianond and triangle).

B?Hridﬁ ¢ Aaye 'ﬁﬁ&%?é'@'H'a treated with CsA for 7

consecut i ve passages werezaX e y(exyyoliferate in the
where X represents the inhibition produced by {D-MeAla]3-[EtVall4-CsA alone and
Y represents IFN-a 2a alone. Z represents the effect produced by the combination
25  of [D-MeAla]3-[EtVal}4-CsA with IFN-a 2a. The theoretical additive surface is
subtracted from the actual experimental surface, resulting in a horizontal surface
that equals the zevo plane when the combination is additive, a surface that lies
above the zero plane indicates a synergistic effect of the combination and a
surface below the zero plane indicates antagonism. The antiviral assay was
30 carried out essentially as described above for Huh 5-2 celis except that
compounds were added in checkerboard format. For each compound three
replicate plates were used to measure the dose response curve of each individual
compound. The data obtained from all three plates were used to calculate the



presence of (418. This confirned that

[D-McAl a] 3-[EtVai]4-CsA was able to cure Huh-9-13

cells fromtheir HCV replicon. 15 Drug conbi nation
Interferon (IFN) is part of the current therapy of HCV
infection. The effect of [D-MAla]3-[EtVal]4-CsA/

| FN-a 2a conbi nati on was eval uated using the nethod

of Prichard:and Shipman (Antivifal Res,

1990, 14, 181-205). In brief, the 20 theoreti cal
adHeerafisaladifive susfage, Gambinatiprs staties Fos each pairef pempaunds were

cop e s SO Y 4080 Bl
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respon e of each in
: tﬁ?&“?@ 'Fﬁ‘fb#éll three plates were used to cal cul ate
18 t herhe&@ effiedip afeciclAtal tg tdris po rﬁiuhi:é%f@ycl@?gw KA hé’ Bifipity.

c iRt s R e Shofipeti tRoiellais ﬁ%&sww-a 2as

Alddxiitive.est . A slight syner~Istie activity was noted at
t he hi ghest: concentrations of |FNna 2a 5 used, but
overall the: corrbl ned anti-HCV activity of

[D I\/bAIIQa :tEiM ~-GAcambe lnsedio et pationts ifected with HCV.

20 ((:gﬂ%/lba%r b Sn:réét{@adrhé%ggaﬁlﬁnﬂ%te@d h%a% édggghﬂﬁﬁ%wl%ﬂt may be
arentally, £.4in thefora oftniectpblessiutians pr siegensions, or
am lhlélfﬁm'r Br¥dj eb&bleeétﬁaosft@orﬁlﬂéﬂoﬁé' lﬂreféiaﬂyqﬁﬁm tﬁéa&@ﬂ?ﬁﬁemﬂ
mc replicon. system - T
C BFH?'Y Fiﬁi\é fFS"E'i" gﬁs“ﬁ uemnsuqséfm@kmﬁ. tahlety ofpapsules.
f Phirhauegtibal compositions for oral administration comprising the cyclosporin of
25  the invention are described in Examiples. As is demonstrated by the examples,

- such pharmaceutical compositions typically comprise the cyclosporin of the
ihveention and ene or more pharmaceutically acceptable carrier subsiances.
Typically, thesk compositions are concentrated and need to be combined with an
appropriate diluent, e.g., water, prior to administration. Pharmaceutical

30  compositions for parenteral administration typically also include ong or more
exciplents, Opljonal excipients include an isotanic agent, a buffer or other pH-
controliing agent, and a preservative. These excipients may be added for
maintenance df the composition and for the attainment of preferred ranges of pH
(about 6.5-7.5) and osmolarity (about 300 mosm/L).
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i nfectious chirfieric genone between HCV strains J6
and JFHL. - [D-MAla]3-CGEtVvalj4-CsAis able to cure
cells fromtheir HCV replicon nore efficiently than
CsA 15 - These effects are related to a nore
pronounced cyclophilin binding affinity. - The
anti-HCW activity of the conbination

[D-McAla] 3-[EtVal]4-CsA / IFN18-2a is additive,
[D-MeA la] 3-[EtVal]a-CsA can be used to treat patients
infected with HCV. 20 The active cotil pound may be
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org thess are the toxicity an haif-lfe of the chosen cyclosporin of the
invention. Addltional factors include the size of the patient, the age of the patient,
the general condition of the patient (including significant systemic or major

' ilinesses including decompensated liver disease, severe preexisting bone marrow

30

compromise and other viral infections), the stage of HCV infection (acute vs.
chronic} as indicated, e.g., by serum alanine aminotransferase (ALT) levels, the
particular gengtype of HCV, previous therapy of HCV infection, the presénce of
other drugs in the patient, and the like. A course of treatrment will require repeated
administration iof a pharmaceutical composition of the invention. Typically, an
adequate dmgédose will be administered 3-7 times per week, and duration of



anmount of the cyclosporin of the invention is

understood to be an anount that 10 when adm ni stered
repeatedly in the course of a therapeutic reginen to a
patient in need of treatnment of HCV infection results

In an objective clinical response such as a
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tﬂﬁngs are the toxicity and half-life of the chosen

cyclosporin of the invention. Addiltional factors
i ncl ude thq size of the patient, the age of the
pati erd ph ammegm;:amm@hm cithe pcefsenhuavaatarﬂnay compise one or

| udi ng ensate ver
@S% IPERSER mM NYRUCH G foc@mdm arwtbcmhm:umalrdrug sabstance,

i Qfg%‘ﬁbﬂ@iﬁﬁ.)w drﬂﬁteﬂbﬂﬁ'ﬁalﬁﬁa H‘F‘é Eﬁ)@ﬁérino& thé fivbftidandSich

um al ani né

CBRE e Hars SR i adrablerod t0seas s ghe sarme
opiymppeytizh lwavpusntm\ur@aﬁ Hehafniimitendd SEparbiaiyasd O;bé?f'mf an
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dbyetapysTheatprapiidte doph ragiaer, the amouaboieehtdos aﬁhtﬁzét@red

| _' ANEReE Rl syt s U BRI Gy A E At onc upen the

shesiimsambingtion of mttymaabnistermlomk thet aonditionrdf s patient being

oies N S e A
%ﬁfﬁﬂige ISk B@@P!éh%ﬁdmﬁﬂstﬁ@ddmm_omntsdm thanTinequal fo those
emmmcmhsyfaré hﬁé&tf@rﬁs g I@mewée.lue ggs@% Fite Pﬁﬁ@g{oved

&S‘%F%%" “laés%fg\s}%ﬁ&s a(ﬁ)BWP *3\%’% oo R anpmral for administration
tho aam:msmre_fmb!nslg\mambmont hs after conpletion of

All patents, pai}ent applications and publications cited herein shall be considered to
have been incdrporated by reference in their entirety.

l
The invention l,‘S further elaborated by the following examples. The examples are
provided for pt.yfposes of jllustration fo a person skilled in the art, and are not
intended to be limiting the scope of the invention as desctibed in the claims. Thus,
the invention should not be construed as being limited to the examples provided,
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treatnment. [11Win serum may be neasured at the RNA

| evel by nethods such as quantitative RT, PCR or

northern blots or at the protein | evel by enzyne

I mmunoassay or enhanced chem | um nescence i nmuoassay

of viral proteins. The endpoint mayl al so include a

determ nation of a serumALT level in the normal 10

range. A pharmaceutical conpeitti on of the present

i nvention may conprise one or nore other ingredients

act butehagd ba sbnstited tmémaimpass hny anidiall vamatioos thaébecome evident

cyclos vention such as, for

exaﬁ%?é%u%ﬂ%W% Bﬁquﬁﬁégfﬁ?ﬁg substance, 15 e.qg.

rlbaV|r|n for an interferon al pha. The cycl osporfn of
0 4 i ngredi ent can be

DML o8 A HB BA el fga 0T o0

Ep hafTranskated foarh addnipabesis by Jedn Erancdie Gmbimon iestibdiDe nouveaux

o oRasfiey 48 Sy Rhtorpin BtnmB PREARL R AP B Re g Ul Shionces,

t heldripsrsityTdfd aagpmept Hat0d Sd.asmnnegSszerlmH é2@imnt of

each dose adm ni stered, 20 and specific intervals

bet ween doses of each active agent will depend upon ‘

t heSynihpsi dfil: Mebethah‘ﬂIebmu-Ah—Ma-MeLag-MﬂlsudﬂWaiMmt(Oac)—

n of the patient being treated, and other

(i a t®§g6¢¥§USsed in the previous section. Such

ad m-Dlrmiw}amm)bwieiind @A) (dhbammbles; 58 gpwab lagdérbto a solution of

adm . .

PR PSP 00 Y Bl 288 s

agewassstirét éorFl[BA\ ampom\iadp@ﬁtmi@s"rei@ersacﬁtmn reigitine weos thean diluted

ag V,

S 80 Sy G KRN il e g s i
1®atsaaturated patienus safulibt obsadiun bisatbopatsl. Theorganis masemvas dried

hewp R dusi, ?ﬁnsﬁltgl%rdeéi‘ldtsglwn%&r P hdHr8hiika

ir entiret I'nventio

f urptrbﬂauree [Tab yebaveresitpeohiaife wmhigmetosrqﬂhed onﬁﬂ@a gel (eluent:

ex ion

o L Snhhafh BihdiRhoind bt RRiES Moy SH4E Do

to M@mﬂ(@ﬁc}wg a Wiitespavsterofere Iﬁ%CQVﬁKﬂéin tapsesenting a yield of 92%.
ogflescribed in the clainms. Thus, the invention should

not be construed as being I|mted to the exanpl es

pr ovimedhyloxopium tetraflugieharate{22.6 saselesict3 gp wan eddgrhios solution

| ?2%6& Ff[é@g? A cé%{ée(gt rﬁﬂx%lés?ggldg rI g’IY:hB?d?ﬁethér?e Adter 16 h at
room temperature, 35 ml of 26 M sodlum methanolate in methanol were added.
After 1 b, 35 ml of methanol and 35 ml of 2 N sulphuric acid were added, and the
25 reaction mixture was stirred for another 15 min, neutralized to pH 6.0 with
~ saturated KHCO; (28 ml) and extracted twice with ethyl acetate. The organic _
phase was washed 2 times with saturated NaCl, dried over anhydrous NazS5O4and
.ﬁltered. Subsequently, solvent was evaporated under reduced pressure. The
residue was chromatographed on silica gel (eluent: 5:1 etthacetatelmethanol).
30 7.3gof H~MeLeu-VaI—MeLeu—Ala—D—AIa~MeLeu—MeLeu-MeVal—MeBmt(OAc)—Abu—
Sar-OMe were obtained (yield: 76%).
~ HPLC tr=268.23 mn (98%)
ESMS: miz: 1277.5 [M+H"], 639.2 [M+2H"]




EXAMPLE 1: Synthesis of [D-McAla]3-[EtVal]4-CsA 5
(Translated froma Ph.D. thesis by Jean Francois

Qui chou entitled "De nouveaux anal ogues de

Cycl osporin A comme agent anti-VIH 1", Faculte des

Sci ences, University of Lausanne, CH 1015 Lausanne,
Switzerl and (2001)). Synthesis of

H MeLeu- Val - MeLeu- Al a- D- Al a- M eu- MeLeu- MeVal - MeBnt ( Ca
c)- 10 Abu- Sar-Owe: 4-D et hyl am nopyri di ne ( DVAP)

( 48ysthasis obH; Val-MeLey-Alarb-Aladdel audvial. elbMeVabiMeBM(OAC)-Abu-
cyghpapp:in A (CsA) (8.3 nmles; 10 g) in 100 m

acetl ¢ anhydride. The solution was stirred for 18 h

at DMAdH2- 2 meaies; 38¢ moraed pbearylisothiosyanaie 6.9mmaeles9.75 m)
d' bvBF@QddéB‘ tB 2 ﬁ?fﬁomof ﬁtl\ﬁé(Lelf’\?ﬁtl\@él%é: -AASD- Wi%flﬁgﬂleﬁ meESu-MeVai-

times wt sat ur agueou
5s oM@BimﬂDRﬁ) @bbﬁarrﬁ)hﬂe ¢abmameles.7 ghip %w@éeﬂraiwyprrz{s:@nm&er 2h,
d
O e GO s R OSSR S o

obfelijanty %@Wﬁ m&ﬂ@}@ etk %Tﬁﬁ)fgﬁwfﬂeﬁa@dﬂ) (el uent:
9893 mﬁﬁlm&t% ltyﬁj a’ijhf? Nﬁg@)dw{?ﬁ&uﬁi ﬁm%é& %*a bfhla-

et her.
r eMgbew é’lﬁl-eldéﬂﬁ\éﬂi-é’lﬂﬂ"ﬁ Ac)yAtal-9aiPMeavere obtined (90% yleld)

40 Tri met hyl oxoni um tetraf| uoroborate (22.5 nmoles; 3.3
g) was added to a solution of MBnt(OAc)-Cs (7.5
mﬂﬁ 8 il tiflworgpeticrackbwene asidetl tor saltiomatthe ties compoyndht

{
Ir ﬁ@nrp“e?ﬁ?ﬁgf’ k) m% ?rgzgdgﬁ\l ikhiBfo P%tﬁéiqu ﬁ@ndL_Hﬁ‘ F@%;ch h%ﬁ‘@flure
arvesBeyiraliged psing KHGEh@nddifuted vitheh9 mhm@ruoromwamdm
n:&l?éhe '?)h%é(vl}vaé wam fﬁr‘nfeﬁ aﬂhfsgfurae&m c@gr ?H drous

ralized sat ur at ed

15, @Qwétﬁ@areﬂmﬁu@eﬂuemﬂmﬁwwnta@@t@a@oraﬂa@r&eg mu@ed
p f}ﬁé§su’i@5‘r Wé?é@ﬁ% %IaB lcHRo d%érgfaﬁéﬂ o §h%% Ntantdrd. gd

over anhydrous t er ed equent 1y
O OV VBR(etnaceita b5 2l dd BRmSthanal(zie 3.6 HSdahMaLerbda-D-Ala-

" o9 wg@ggg mgla; @j)&bgdaﬂaﬂsﬁtd)mefive% bblafledq81% yeid).

B0 9% a- DAl a- MeLeu MeLeu- MeVal - MeBnt ( OAC

eyt el d: 76% . HPLC
20 2tr:2638.$g% ﬁh@@(%ﬁ*&%@'ﬂ% aad 1277.5 [/()M+H1 639. 2

[ M2H ] 22
Synthesis of Boc-D-MeAla-EtVal-Val-MeLeu-Ala-D-Ala-Mel eu-Meleu-MeVal-

MeBmi(OAc)-Abu-NMe-CHz-CH»-OH:
Fluoro-N,N,N',-tetramethylformamidinium hexafluorophosphate (TFFH)
25 ~{(0.96 mmoles; 0.25 g) was added, under an inert atmosphere, to a solution of
'H-VaI-MeLeu—A!a-D—AIa—MeLeu—MeLeu—MeVal—MeBmt(OAc)—Abu—Sar—OMe
(0.87 mmoles; 1.00 g}, DIPEA (2.78 mmoles; 0.48 ml) and Boc-D-MeAla-EtVal-CH
(0.96 mmoles; 0.32 g) in 15 mi dichloromethane. After 15 min, dichloromethane
was evaporated, and the residue was taken up in ethylacetate. The organic phase
30 was washed successively with a saturated NaHCO; solution, a 10% solution of
citric acid and a saturated NaCl solution, and was then dried over anhydrous
Na;804 and concentrated. Chromatography on silica gel (in 98:2 ethylacetate/
methanol) yielded 1.14 g (90%) Boc-D-MeAla-EtVal-Val-MeLeu-Ala-D-Ala-Mel.eu-
- MeLeu-MeVal-MeBmt(OAc)-Abu-Sar-OMe. |



Synt hesi s of
H Val - MeLeeu- Al a- D- Al a- McLeu- MeLeu- MeVal - MeBnt ( QAc) - Ab
u- Sar-Owve: DMAP (2.3 nmoles; 334 ng) and
phenyl i sot hi ocyanate (6.9 mmles; 0.75 m) were added
to a solution of
~ H MeLeu- Val - MeLeu- Al a- DAI a- MeLeu- MeLeu- MeVal - 5
MeBmt (OAc) - Abu-Sar-Ove (4.6 -l es; 7 g) in 48 m
tetrahydrofuran. After 2 h, solvant was evaporat ed,
and the crude product mas chronatographed on silica
gel el uant s : net h et he
ek pipiaes 40 64 pelos: DES0nwAsPken FelS mhgnhydious g
' OmehTaNbi' %cﬁéodltwﬁlb@kbh alidd2beLmMoResPD A6 @) was added in small
MeLeu- Meleu- MeVal - ghobt ai. ned

{ SEIORAL - min foferiey atpﬁ}'?q' B3 3 e cALEh

5 adﬁ:ﬁ@br& vz cvBledltd 0TC Q'fydtdly%eﬂ @ytaamtmﬁpm%réutrﬁcﬂamh@s
g) in 290 dlChIEfOﬂE

I
> errirBiAted e Tua A aRYR D MRy b e R ABESE YRR
di WadiRd Wit £16%Gottiofl bE fiirle meREdrienaturhfel NATIg@Nition, and was

phase was was h sat
b VBRn ARy GV ROy oNs BEES0 vt 9 eriidee Afleh ChpEigRgony on
S Ol del wﬁ%%\/étm%@étﬁ@fm&ﬁ@foz)rmg ¢l % ofBsLD-MeAlhEtVal-Val-

1o el S ALE LR v

2. Refd diitaladd. MeLeu- Al a- D-AI a-

(oSSR RPN 555 % 1

1050 5 [M-H4], 547.7 [MF2H ] Synthesis of

8 yrthen A'@ﬁg-f} MatianEval el AR BB AIBLSH I G ikl

© 15 F MgBﬁﬁ.MthOﬂ -tetranet hyl f or mam di ni um

he af | uor ophos (TEEH). . 0.,96
bt o0 ek e aples: 2 At At B30 adpiBelk o
H-W&DWMH-W&\MWM%ME@MMWBLMM@% BmiGIAC)-
Sa
o A GHa CHs TR o Gimiesa 1040 FEr 8 iR gmg ghe
g) thxtUré Svaglhedicdtb and metifitained a58°€x Pidgressmf the reaction was
i-C s _ev e
20 { RBNIRH P B A i SPeckinety. (R 86 r eIyt Bootea o
V\m“medns hy@rijséd' bj/ pdditiomofl BlaialiGOe Mot as eliminated, and
a ,10%sol uti Gl tri .
2 Parodfe b gl vp b bBodfe; TR BBk EWRS WiRhka wi
7 1M NaHCO3 and then a saturated NaCl solution, dried over anhydrous Na,SO,
. and concentrated. The product (557 mg), H-D-MeAla-EtVal-Val-Mel.eu-Ala-D-Ala-
25 -MeLeu-MeLeu—M_eVal-MeBmt(OAc)-Abu-O—CHg-CHz-NHMe, was used in the next
step without purification. :

Product (0.42 mmoles; 557 mg) was dissolved in 20 ml methanol and combined,
under an inert atmosphere, with a solution of sodium methanolate (1.26 mmoles)
.30' in 1.26 ml methanol. After 18 h at room temperature, the reaction mixture was
cooled to 0°C, and sodium hydroxide (4.2 mmoles; 168 mg) in & ml water was
added dropwise. After 21 h at room temperature, the reaction mixture was again
cooled to 0°C and neutralized with 1 M KHSO,. Methanol was eliminated, and the
residue was dissolved in ethylacetate. The organic phase was washed with a
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Na2SO4 and concentrated. Chromatography on silica gel
(in 98:2 ethylacetate/ nethanol) yielded 1.14 g (90%
Boc- D- MeAl a- Et Val - Val - MeLeu- Al a- D- Al a- McLeu-

MLeu- MeVal - McBnt (OAC) - Abu- Sar- Ove. -23- The latter

product (0.64 mmoles; 0.93 g) was taken up in 45 ni
anhydrous nethanol, and sodi um borohydride (25.5

nmol es; 0.96 g) was added inr2dmral|l portions at 15-nin
intervals over a period of 3 h 30 miry. At 4 h, the

r wilis@mréteﬁit\]ﬁ(ll s6lutlers deied bﬂﬂ' anbyd)ﬁus Nps3®@) grabcbriognirated.

|t| o f % C ted . Residue
e Ran 337 moch il B Ben v B R R TR B
\Naﬁmil mel—%eBﬂﬁ’?q‘bu}mﬂ T: 1 139‘ed an thiei rﬁx&ﬁgﬂ _\nﬂgdutaauriﬁcation.
S rate tion, and was then.dried over
aﬂwbﬁgaﬁﬁ@%o d concentrated. After
C IESIVES: gz afiDs. DM+, 6162 [yelHil n 95: 5 .
et hyl acet ate/ methanol) 0.63 g (81% of

BCOo- D- MeAl a- Et Val - val 10.
NtS;&ﬂae%E:ﬁof[BDMakiNﬁl[EWaNbCeﬂ MeVal - MeBnt ( OAc) - Abu- NMe- C

D% SR baRBhder g Sopbon o0tV al Meidul la-D-Ala-
e ok - M/l o BN OH . Pe2mmdies; €00 ki) end Sviatolidine
3 68 TR A PR Bl figRE b GRabd aFBBREo o
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NepEbd b wass iparifiection siticaoyely yielding drl Ousy ($825(0-Medial™-[EtVall-CsA

T roduct (557 ng),
H%%gégg%?“\%? )MeLeu-Al a-D Al a- 25
MESMSVetzut 08 \SIMEBB0POAM2HEU- O CH2- CHr NHVE, was
used in the next step w thout purification. Product

(0.42 nmmol es; 557 ng) was dissolved in 20 m nethanol
arKAMBLE 2 0ral fonmidatioas of exstaspatineodpheineentiont h a

SHHEURE o oAU ME'% WARO! ate (1.26 mroles)

Example A:

- Cyclosporin of the invention 10
Glycofurol 75 35.95
Migiyecol 812 18
Cremophor RH40 35.85

~ Alpha-Tocopherol 0.1
Example B:
Cyclosporin of the invention 10

‘Tetraglycol 2

Captex 800 2




30 in 1.26 m nethanol. After 18 hat room tenperature,
the reaction m xture was cooled to 0C, and sodi um
hydroxide (4.2 moles; 168 ng) in 5 mM water was
added dropw se. After 21 h-at roomtenperature, the
reaction m xture was again cooled to 0C and
neutralized with 1 M KHS04. Methanol was elim nated,
and the residue was dissolvwab-in ethylacetate. The
organi ¢ phase was washed with a -24- seni -saturated
NaikkelHCh44on, dried overssamhydr ous Na2SO4 and

BB Pvars B AT 05

McLeu- MeVal - MeBnt - Abu- O—L vvas used in the next step
vvié;]out urification. HPLC tr-26.27 mm (86% 5 ES/ Ms:
amR8S s [ MkH ], 618.2 [M2HL] Synthesi s of

s[mwédp@}iad‘ﬁe\lménﬁoﬁ:sA 4gnder an inert atnosphere, a

sol.ution H D MeAl a- Et Val - Val - MeLeu- Al a- D- Al a-
Nb%i"&ﬁ?f%@lgg MeVal - MeBnt - )@n?%H (0.162 mmol es: 200 ng)
andlighol @i | idine 10 (1.448 mmoles; 024 nl) in 50 nl
di78hl org| BF& e was added,.dropwi se to a solution of
vt v azol e-1-yl 6Xy) tri pyrrol i di nophosphoni um

heBaymeyamgm@(B}mp ( PYAg8).10. 486 nmmol es; 254 ng) in

3.2 liter dichloronmethane. 72 h |ater, the reaction

‘ 10 i xture was hydr ol ysed by addition of a 10% Na2CO3

sol ution. Dichloronethane was evaporated, and residue

"taken up in ethylacetate. 15 The organi ¢ phase was

washed successively with a 0.1 N HCl solution and a

- saturated solution of Nad, dried over anhydrous

Na2SO4 and concentrated. Crude product was purified
on silica gel, yielding 110 ng (59%

[ D MAl a] 3- [EtVaI]4 CsA HPLC tr-30.54 mm (100%
ES/MS: mlz: 1217.6 [MtH;], 609.3 [M2H ] . 20 EXAMPLE
2: Oral fornul ations of cycl osporins of the inventi on.
Anounts are expressed as % w w. Exanple A 25

"Cycl osporin of the invention 10 dycofurol 75 35.95




M glycol 812 18 Crenophor RH4A0 35.95

Al pha- Tocopherol 0.1 30 Exanple B: Cyclosporin of the

invention 10 Tetraglycol 2 Captex 800 2 -25- Ni kko)

HCO 40 85.9 Butyl hydroxytoluene (BHT) 0.1 Exanple C

5 Cyclosporin of the invention 10 dycofurol 75 39.95

M gl ycol 812 14 Crenpphor RH48836

But yi hydr oxyani sol e (BHA) 0.05-0.1 10 -26- Exanple D

Cycl osporin of the invention 10 Tetraglycol 10 5

M,/rig)@h,p@@ermphor RH40 74.9 Al pha- Tocopherol 0.1
Cycl osporin of the invention 10 Ethanol

Exa .
rrgrpVGWP%f fé'l"i/%'ﬁnt@" Cr el®phor RHAO 41

Tetraglycol 10
5  Myritol 5

Cremophor RH40 74.9
Alpha-Tocopherol 0.1
Example E:

10 Cyclosporin of the invention 10
Ethanol
Propylene glycol 8
Cremophor RH40 M
Glycerol monolinoleate 32

15

For individual components of formulations A-D and for methods of preparation see

British Patent Appl. No. 2,222,770.



G ycerol nonolinoleate 32 15 For individual
conponents of fornulations A-D and for nethods of
preparation see British Patent Appl. No. 2,222,770.
27 Cainms 1. Use of [D-McAla]3-[EtVal]"-CsA for the
manuf acture of a nedicinal product intended for the
treatnment of HCV infection in a patient. 2. Use
according to claim1 characterised in that said
[D-McA[a] 3-[EtVal]4-CsA is 270 be co-admi ni stered or
adm ni stered separately with at | east a second

CIi.n redient that is active against HCV infection as

t of an appropriate dose regi men designed to obtain

the benefits of the conbination therapy of HCV

i nf n,s . _A phar eut cal

corrgjgéé'l ﬁBoM %'Sﬁé'?ﬁ\’gﬁi % ’F \tﬂ Wfﬁﬂ]&"‘?ﬁ ?]“Ed@ﬁxl RIRduch
intgrgled hal the ingatednter HQ\hiafeciion iaatpdatientagai nst HCV

infection. 4. A pharnmaceutical conposition according

to claim3 characterised in that it conprises further
2. a pHae acnording oaldiy tatesstaibédindbatsaiDanellaldfEtValifabdAis to

be 8ok f¥red or administered separately with at least a second ingredient that is
active against HCV infection as part of an appropriate dose regimen designed to obtain
the benefits of the combination therapy of HCV infection in said patient.

3. A pharmaceutical composition comprising [D-MeAla]*-[EtVal]*-CsA and a second
ingredient that is active against HCV infection.

4. A pharmaceutical composition according to claim 3 characterised in that it

comprises further a pharmaceutically acceptable carrier and, optionally, a diluent.




