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hepatotropic virus called HCV. The infection can cause liver inflammation that is often

asymptomatic, but ensuing chronic hepatms can result later in cirrhosis (fibrotic scarring
of the liver) and liver cancer. HCV is one of six known hépatitis viruses: A, E, C,D,E,
G and is spread by blood-to-blood contact with an infected person's blood. The

26 symptoms can be medically managed, and a proportion of patients can be cleared of the
virus by a long course of anti-viral medicines. Although early medical intervention is
helpful, people with HCV infection often experience mild symﬁtoms, and consequently
do not seek treatment. An estimated 150-200 million people warldwide are infected with
HCV. Those with a history of intrévenous drug use, inhaled drug usage, tattoos, or who |

25  bave been exposed to blood via unsafe sex are at increased risk of contracting this
disease. Hepatitis C is the leading cause of liver transplant in the United States.

Hepatitis C presents as two distinct clinical stages. Firstly, Hepatitis C presents

as acute Hepatitis C, which refers to the first 6 months after infection with HCV.
Between 60% to 70% of people infected develop no symptoms during the acute phase.

30 Inthe minority of patients who experience acute phase symptoms, they are generally

mild and nonspecific, and rarely lead to a specific diagnosis of Hepatitis C. Symptoms
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they are unlikely to develop cirrhosis within their lifetimes. Factors that have been

20 reported to influence the rate of HCV disease progression include age, gender, alcohol

‘consumption, HIV coinfection and a fatty liver.

» Symptoms specifically suggestive of liver disease are typlcally absent until
substantial scarring of the liver has occurred. However, Hepatitis C is a systemic disease
and patients may experience a wide spectrum of clinical manifestations ranging from an

25  absence of sjrmptoms to a more symptomatic illness prior to the development of

advanced liver disease. Generalized signs and symptoms associated with chronic
Hepatitis C include fatigue, marked weight loss, flu-like symptoms, muscle pain, joint
pain, intermittent low-grade fevers, itching, sleep disturbances, abdominal pain, appeﬁte
changes, nausea, diarrhea, dyspepsia, cognitive changes, depression, headaches, and

30 mood swings.

- Once chronic Hepatitis C has progressed to curhosxs, signs and symptoms may

appear that are generally caused by either decreased liver function or increased pressure
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SUMMARY OF THE INVENTION
The present invention is concerned with certain compositions, prefefably
synergistic compositions, comprising novel antiviral compounds, useful in the treatment
of HCV infection, that fall under the classification of substituted acylguanidines. More
25  particularly the present invention is concerned with synergistic compositions comprising
oné or more substituted acylguanidines and one or more known antiviral cbmpounds.
According to a first aspect, the present invention provides a composition for the

treatment of HCV, comprising a compound of

Formula I:
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According to a second aspect, the present invention prov1des a pharmaceuncal
10  composition for the treatment of HCV comprising a composition according to the first
aspect and one or more pharmaceutical acceptable carriers. -

According to a third aspect, there is provided a method for reducing, retarding or
otherwise inhibiting growth and/or replication of HCV comprising contacting a cell
infected with said HCV or exposed to HCV with a composition according to the first

16 - aspect.

According to a fourth aspect, there is provided a method for preventing the
infection of a cell exposed to HCV comprising contacting said cell with a composition
according to the first aspect.

The cell may be contacted with a complete combination composmon (ie.

20 snnultaneously with all components of the composition) or it can be contacted with
individual components of the composition in a sequential manner.

According to a fifth aspect of the invention, there is provided a method for the
therapeutic or prophylactic treatment of a subject exposed to or infected with HCV
comprising the administration to said subject of a composition according to the first

25  aspect.
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composition in accordance with the invention in the preparation or manufacture of a
medicament for the treatment of Hepatitis C.
According to a ninth aspect of the invention there is provided use of a
20  composition in accordance with the invention in the prepération or manufacture of a
medicament for the treatment of Hepatitis C, wherein said composition inhibits HCV p7
protein. ' _
Unless the context clearly requires otherwise, throughout the description and the
claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an
25  inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense
of “including, but not limited to”.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 graphidally shows inhibition of GBV-B replication by BIT 225 and BIT100;
Figure 2 graphically shows a dose response curve of various concentrations of BIT 225
'30  against BVDV; ' '
Figure 3 graphically shows a dose response curve of various concentrations of IFN

against BVDV;
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15  Figure 11 illustrates the enhanced antiviral effect by addition of 5 IU/m IFNa +1.25

pg/ml ribavirin and 5 1U/m IFNo + 2.5 pg/ml ribavirin.
DETAILED DESCRIPTION OF THE INVENTION

The present invention concerns compositions for the treatment of HCV comprising a

compound of Formula I:
0 NH
R1‘><[L N /”\ NH;p
20 o H ®
wherein
R1 is phenyl, substituted phenyl; naphthy], substituted naphthyl or R1 is selected

from

25



Figure 1 graphically shows inhibition of GBV-B
replication by BIT 225 and BITI OO, Figure 2
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concentrations of BIT 225 agai nst BVDV;, Figure 3
graphically shows a dose response curve of various
concentrations of |FN against BYDV; Figure 4
graphically shows a dose response curve of various
concentrations of Ribavirin against BVDV, Figure 5
graphicall'y shows the levels of virus inhibition seen
wi th 3land Bl T225 and/or 1.25ny Ribavirin in the
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shows the B'a} | fRge,,dos@ ¥ esponse curves for
Ribavirin in the presence of 5 and 10 | U m FN a.
Fi gure 7 shows i ndi vi dual 9dose response curves for
2' - C-net hyl adenosi ne_aqnd _R' < Cnet hyl cyti di ne agai nst
BVDV. Figures 8 and ow the changes to dose
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10 Ry wherem R2 is straight or branched cham alkyl, OCHj
0 R
\( ~0
Rj where R3 is CHz o CHs and

X is hydrogen or alkoxy, and pharmaceutically acceptable salts thereof, in
combination with at least one additional agent having anti-viral activity.
Particularly useful compounds for use in compositions of the present invention
15  may be selected from the following: '

(3-benzoyl)cinnamoylguanidine comprising the structure
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5-bromo-6-methoxy-2-napthoylguanidine comprising the structure

O NH
MeO I I

. Br | BIT-223

NH,

LZ

10 - 5-thiophen-3-yl-2-naphthoylguanidine compfising the structure



(1 - met hoxy- 2- napt hoyl ) guani di ne conprising the
structure (3-nethoxy-2-napthoyl)guani di ne conpri sing

WO b@siseoxt ur e (5- br ono- 2- napt hoyl ) guani di ne CPOPAUS08/401130
the structure(l, 4-di met hoxy- - 2- napt hoyl ) guani di ne
conprising the structure
(6-(3>thienyl)-2-napthqyl)guaniqbne conprising the
structure (6-nethyl-2-napthoyl)guani di ne conpri sing
the structure (% phegyl - 2- napt hoyl ) guani di ne

conprising the Zuy _
s t hien;2- Nh;Z-napthoyl)guanidine

@ stryicture -
#¥ - | H pyrazol - 4-yl) - 2- napt hoyl ) guani di ne
-conpriqding the structure

stru‘(ﬁr:(S-cycIopropyl-2-napthoy|)guanidine

( 5- ch§.ar/o- 2- napt hoyl ) guani di ne :

(6- (1 - et hyl ptyazol - 4-yl ) - 2- napt hoyl ) guanB§i-#4um

acet at e( 5- (2, 6-di net hoxypryridin-3-yl)-2-napt hoyl ) guan
i di ne({-Rrelht Lopiephths As DARLR g_aggf '
(5-(4f(acg§y aﬁ?no phenh%gﬁﬁ-naptﬁ%§% gua%?g?ﬁgfg-(B-(
acet yl am no) phenyl) - 2-vé@pt hoyl ) guani di ne

(5-(4-((x sul phon am no) phenyl ) - 2- napt hoyl ) guan
i phafyraceNHecal |y accéptable salts

K ne or imne groups of the guanidyl
portion gf th& conpounds of Fornula | can be present
in any cgnventional formused for the provision of
such cq#poynds. For exanple, they naybe present as the
free 5 Yasé, a hydrate, an organic or inorganic salt
or conbinations thereof. The nmethods devel oped for
screfdifi ng the conpounds of the present inggoigdson for
antiviral activity are described in detail in

PCT/ ALR004/.00 ' orated in its entirety herein
by r(/e[\fer eong%?%@?g?éel%%g&?go PEPE 4580 Y De under st ood

as a reference to any hepatitis C virus

3 e »
5 | - BIT-301

: (3-methoXy-2-napthoyl)guanidiné comprising the structure

(o] NH .

NH,

BIT-302

(5-bromo-2-napthoyl)guanidine comprising the structure



10 strain, including honol ogues and nutants. Reference

to the "functional activity" of HCV should be
wardestcond as a reference to any one or nore PET/ADR008/001130

functions that HCV perforns or is involved in.

Reference to the " viral replication" should be

understood to include any one ofqnore stages or

aspects of the HCV life cycle, such as inhibiting the

assenbly or rel eage 15.WHof virions. Accordingly, the

met hod of the preaent*ggzéntion enconpasses the
' i Je ,l@n via the induction of a

: pects or stages of the HCV |ife cycle.
e to0”a "cell" infected with HCV should be
under stijood as a reference to any cell, prokaryotic or
eukarydfic, which has been infected BTBOHCV.  This
i ncludes, 20 for exanple, immortal or primary cel
| i ned A-dimethexyi-@Fnapthoylguesidma dorogiising thewstgictute 1t wi | |
be understood by those skilled in the art that the
conpounds of the invention may be administered in the
formof a cdhposifion @F fornulation conprising

i able carriers and/or

exci p 3 O "@gs descri bed herein that
conp onpouritls of the present 5 invention, my.
i ncl g 5 pbi nati on one or note additiona

. antiviral agents of any type, for exanple, a :
~non- nucl eosilde HCV RNA-dependent RNA pol ynerase (RdRP)

i nhi bi tor ~a nucl eosi de HCV RNA- depepgiesgs RNA

pol ymerase (RdARP) inhibitor, a nonnucl eosi de HCV RNA

pr ot (€d3-hi¢nyl)iZardpthoyl)guanidihk e OmprikingHEY/ stRNArddr Ot ease

i nhi bitor, non-nucl eosi de reverse transcri ptase

i nhibitors (NNRTIs), a nucleosikde reverse 0

transcri ptase inhibitor, [

a viflal entry inhibitor,
i nterferon, O

PES. i virin and
O NH,

5 s : BIT-305

(6-methyl-2-napthoyl)guanidine comprising the structure

o} NH

BN

NH,

Iz

HyC BIT-306

(5-phenyl~2-napthoyl)guanidine comprising the structure



conmbi nations thereof. It will be understood that the

nucl eosi de and non-nucl eosi de i nhibitors include
war@bogsodf nucl eosi de and non- nucl eosi de nol BCTYAE2008/001130

The pol ynerasei nhi bitors can target HCV NS5B and NSG5A,

the protease inhibitors can target HCV NS3 andN$4.
- Nonlimting exanples of nucl eosijde anal ogue inhibitors

of NS5B that may ‘be used in conbination therapies and

in the -conpositifons wf the present invention include

val opi pdrug of nucl eosi de anal o
2>-C e, I 03; R04048; R-1479/ R- 1626,
nucl ¢ p al og of 4'- azidocytosine and prodrug

he conpositions of the present invention
-796, abenzofuran HCV pol ynmerase i nhi bitor;
"667"; and XTL-2125. hbnl%ﬁkgggg exanpl es
of serine protease inhibitors of NS3/4A HCV t hat
may be used in the conpositions of the present
i nveat | b0 Iude SCH-503034; ACH 806/ GS-9132;
and g’@ﬁ%ﬁ%@ yﬂgﬁ'@qﬁ © COPRIPIE A JTUcfe ot | east
one addi tional agent haV|ng anti-viral activity is an
Interferon (1 FNy. nore preferably, the
I nter 8 egﬂgwgfron1the group consi sting of

| F

type pe | K Still nore preferably the IFN
IS se omthe group consisting of IFNa, |IFNb
and | . Still nmore preferably, the IFNis selected
fromthe group consisting of, IFN a-2a, IFN ct-2b

| FNagn3,s| FNa con-1, IFNb-la, IFN- bl , IFN-g | b,

pegi

eron a-2b and pegi nterferon ?ﬁgﬁﬁ
Alternatively the at | east one addiplona agent

haV| actjivity conprise one or nore of
fovie ‘ﬁ’ #‘%ﬁ‘%‘yl}-%ﬂapqgéﬂlﬁﬁﬂuweo%aﬂmswg the structure
pegylated Ith 2a agd Fﬁ&ﬁvirin or pegyl ated | FNa-

NH,

BIT-310
(5-(3-furyl)-2-napthoyl)guanidine comprising the structure



2a and Ribavirin. The at |east one additional agent
having anti-viral activity nmay conprise one or nore
waeomowsds sel ected froma HCV protease inhi bi POT/AU2008/001130
HCV pol ynerase inhibitor or a HCV serine protease
inhibitor. Alternatively, the at |east one additiona
agent having anti-viral activiq¥ may conpri se one or
nore conpounds sel ected from a nonocl onal antibody, a
bot ani cal extractg a N®PA inhibitor, an -
I mmunonodul at or, t hi pzol i de, an anti - phosphol i pi d
t her apy. ap gﬂyi.. se ound, an isatoribine, a
br ogd spej i mule sti™ul ator, an

i nf llanmat brosis inhibitor, a replicase

i nhi yclophilin inhibitor, an imno sugar

i nhi bitor, a pancaspase inhibitor or a polyclona
anti bgdy. Further, the at |east one additional agent
havi g awti-viral activity may conprise one or nore

antiAviral nucl eosi de anal ogues such for exanple
2'-C-nefhy| nucl eosi deanal ogs. These® 'ymbe sel ect ed
fromfor exanple 2'-C- nethyl adenosi ne or
2' - Chreydigrrenyi-2diaptboyDBpenidine | east one additi onal agent
having anti-viral activity may al so conprise a vaccine
selected froma ;hera utic vaccine or a DNA based
vacci ne. For a cpnbingtion therapy in which the
5 eM,,j nvention is used in

conj th ot or nore conventional antivira

aU ; ant agoni st agents, the conpounds
maybe provided to the subject prior to, subsequent to,
or conturrently with the one or nore conventiona
antivl conmpounds or agents. Prefeéﬁl_aéé, t he
conpoSitTion of the present invention |'s" & synergistic
conposition, wherein the effect of the conmpound and
the at | east one additional agent having anti-vira
activity is greater than the sumof the effects of the
conpound and at | east one additional agent having
anti-viral activity alone. O course it will be
under st ood that sinple,

(5-chloro-2-napthoyl)guanidine

0 NH

PN

N NH,
H

5 cl BIT-313

(6-(L-methylpryazo 1;4-yl)-2—napthoy1)guanidinium acetate



addi tive, conbinations of novel conpounds and existing
antiviral agents are al so contenpl ated. The subject of
WO b@9wissed i nhibition is a mammal, such as, bupCTaU2008/001130
limted to, a human, a primate, a livestock ani mal,
for exanple, a sheep, a cow, a horse, a donkey or a
pi g; a conpanion aninmal for exanple a dog or- a cat; a-
| aboratory test animal, for exanple, a nouse, a
rabbit, a rat, a guinea pig ow a haggter; or a captive
wild ani mal, for exanple a fox or deer. Preferably,
the subject is a p pr e ably, the subject
is a human. The e pré&sent fHavention is
particularly usg treatment and prophyl axi s
of a HCV i 9 efanpl e, in subjects infected
W t h—HEW ¢ antiviral activity y be affected in
or der to\@Le ent replication of t hereby preventing
the onset” of acute or chroni g fepatidis C T A
Alternatively, the nethod of the present PRVE%k i on may

be u uce serum HCV | oad or to all eviate HCV
i nfe t(gt‘;r‘fp@ffﬁ‘ﬁiyl?}%‘ dinfyi)deppiBey igvanigise pr esent

invention may be particularly useful either in the

early stages of i nfiléction to prevent the
establlshnent of HCV”reservoir in affected cells or
¢ @l to be applied i mediately
a péflod aft er exposure to a possible
Ref erence herein to "therapeutic" and
is to be considered in their broadest
TQﬁHtern1"therapeut|c does not necessarily
a2 manmal is treated until total recovery.
"prophyl actic" does not necessarily nean
s¥bj ect wll not eventually contract a di-sease
condi tifon. Accordingly, therapy and prophyl axis
i nc gz@nelioration of the synptoms_of a particul ar
condi tion or preventing | BIT-315

(5-(2-chlorophenyl)-2-napthoyl)guanidine

o NH

NH,

BIT-316
€ -(4-(acetylamino)phenyl)-2-napthoyl)guanidine



or otherw se reducing the risk of devel oping a
particul ar condition. The term "prophyl axi s" nmay be
wa@onsiogssned as reduci ng the severity of onset BET/AU2008/001130
particul ar condition. Therapy may al so reduce the
severity of an existing condition or the frequency of
acute attacks. In accordance wygh the nethods of the
present invention, nore than one conposition may be
co-adm nistered wi¢h o or nore other therapeutic
agents. By "co ad nliggnﬂ? is meant sinultaneous
adm ni j formulation or in two
- atiofs via the sanme or different
JueAti al adm nistration by the same or
routes. By "sequential™ admnistration is
ime difference of from seconds, m nutes,
days between the adm nistration of one
0 the next. The conposition and the
addi ti ongl"t herapeutic agents may be adm nistered in
any order,. Routes of adnministration include, but are

not %iﬁ?ﬂ%d to, intravenous (iv), i ntraperitoneal,

di fferent
“meant a
~ hours

conpou

subcut aneous, intracranial, intradernal,
i ntramiscul ar, intraocul ar, |ntratheBHVﬂ7
intracerebral, intranasal, transnucosal, or by

i nfusi on oraIIy rect ia Ly drip, patch and
|wpKéﬁ%ﬁwﬁHFP§W@ﬂGE§}?ﬂﬁ¥@§% ticularly
preferred. The present invention also extends to forns
sui table for t0n|cilﬁéwpllcat|on such as crearms,

! nlla further enbodi nment, present

i nve# 9 OYy1 dexy"a forarul ation for pulnonary or
nasa ration for the treatnment of HCV
conpr conposition in accordance with the first

o)\ B BIT-318

G -(4->((methylsulphonyl)amino)phenyl)-2-napthoyl)guanidine

o NH

NH,

BIT-319



It is especially advantageous to formulate parenteral
conpositions in dosage unit formfor ease of

wa@dowoishy at i on and uniformty of dosage. DosaPer/an2ados/001130
formas used herein refers to physically discrete
units suited as unitary dosages for the manmal i an
subjects to be treated; each upikt containing a
predeterm ned quantity of active nateri al cal cul at ed
to produce the desired therapeutic effect i
association wth the required pharmceuti aI arrier
The speciipbarmagitiedly anF@"all?W%‘F tB‘Hg% ﬁh li‘t‘ﬂ%?e ‘Prg?’irﬁ? g?ﬂ““ps of the

t he i, YR Nbdrash 8 the SinfloBlR G Byrmand «h b@ﬁ%&eﬁt ﬂ%ﬁy?&ﬂﬁ&hlonal form
% the uni que characteristics of

ot b 4 thnerorign paruch eAmRAUndsh S petP ooty et resepjas te fee
achipgy eﬁhﬁ% Qﬂ?))rgtaﬂg of inUﬂgEﬁE kAN chibigstRRs theftof. he art

of  conpoundi ng. Proced ures or .th repa
dosage. uhAmBHromRPoY SR TP P! QPP PR APy o o

avaqhtaihPactifity 0 a&cakdd d1 8élail i RATEABRA04f000866, Bxcdrporated in its
as Pharnmaceuti cal Handbook A Marti ndal e Conpani on

Vol gRisctzdrerels by releraigiie Ni net eenth Edition The

F’hgr gﬁc eﬂéfe&iélae tﬁ’l“HgJS’” ssuiDiR, undBEobihadhrefstenaf toGhe h&'paﬁuisyC virus
an ysi CS ert st Ph D. CRC Press Inc.
B0 o 8FH ”écﬁ ?q%i"gé‘es aﬁﬁg‘"ﬁﬁgﬁ' macol ogi cal basis of

gh er ape UREigféncer ttieh' filndtidvia Giicaiwityi of FC VRéwriild dpt: onderstord a¥he

cience and Practice o

A 1 GGG e ig b il e BT ey NP R0 of ¥ fvfved in

Pen nsyl vRaﬂeancd:‘tbftlmd‘tqn\abrea]maum"§h®d¢1b€emdblatoedl tepelpdeany one or
g][ e?r}eﬂ) e stéﬁ]rt]e\é gltn zgslg cts 3’1‘& etlﬁ(\f'ér]ﬁ‘e @ﬁe&gfl mm‘ﬁ&tx%ng BheSEURDIyLoY release

h an e hea and age
16eciopvieints. Aceordigler th metodraf the pregant mwtlawmwaﬁﬁwhe mediation
var ¥>f f—IEJWe?hc q’?} Ah\g umgaqnv)ﬁ”'aglégcaée%f 'S){j@ hlé%gﬁamdfegmedlatxon of
body e present 1 nvention Wl now be
deseny mobrmwrmectﬁ@tsmgps ofitheHE i plge to -

Reference to a “cell" infected with HCV should be understood as a reference to

any cell, prokaryotic or eukaryotic, which has been infected with HCV. This includes,
20 for example, immortal or primary cell lines, bacterial cultures and cells in situ.

It will be understood By those skilled in the art that the compounds of the
invention may be administered in the form of a composition or formulation comprising
pliarmaceutically acceptable carriers and/or excipients. |

The compositions described herein that comprise the compounds of the present

25  invention, may include in combination one or more additional antiviral agents of any
_ type, for example, a non-nucleoside HCV RN A-dependent RNA polymerase (RARP)
inhibitor, a nucleoside HCV RNA-dependent RNA polymerase (RARP) inhibitor, a non-
mucleoside HCV RNA protease inhibitor, a nucleoside HCV RNA protease inhibitor,
non-nucleoside reverse transcriptase inhibitors (NNRTIs), a nucleoside reverse
A 30 transcriptase inhibitor, a viral entry inhibitor, intcrferoh, PEG-interferon, ribavirin and
combinations thereof. It will be understood that the nucleoside and non-nucleoside

inhibitors include analogs of nucleoside and non- nucleoside molecules. The polymerase



specific but non-limting exanpl es descri bing
synthetic protocols, viral inhibition and other
wa@ndawAvienal properties of the conmpounds of theP@Er/aszws/001130
i nvention. Synthesis and screening for conmpounds that
have antiviral activity can be ‘achieved by the range
of met hodol ogi es descri bed hereikyp or described in nore
detail in PCT/AU2004/000866, .incorporated in its
ent i [6f¥oRehflfbe-ONCTNLBERE RiS5AL the prdi@sdBhidREIS Eal Qe HCV NS3
“however, that the detailed description of specific
proc@ﬂ@%%s, conpounds and nethods is included solely

for the Py %&aﬁdzﬂemﬁﬂuéwésm B g RSErs bV thétinay be
It should not be understood in any way as a

r est wied i @mbéwﬂflh@el’é@é%@dd%%FPE‘P?%‘#P“&Pf thp, grepent; aNentign include
a§ S%}oﬁaiabﬁb%vﬁodrwa%é&%hmg QT-@LméiB}Ud:stlrM nﬁ<1@BIR04048

t he congoun s of present invention can : has

beenR-143¥Br 1636, rw@eWeﬁgal%%f Freidoggodrsad P{?éalgﬁ‘éﬁf%afrﬁnd R-7128.

or  dRSAhiNREeAafhpREe bR nbn-hik1dBGAé AASIOMARBRS @@\IRTI) that maybe used in

incorporated inijts entlr%%§ herelnﬁg‘g(/ref%ejﬁ

Fur t fiecomprsitioasief thepreseptipyratipn mghude FEVs Gtz it BEN

Ih nvepdiy ﬁg}asehﬂmsgmge@mossv NG6BP LR X’Ef—,Zlﬂ‘E%hlubﬁﬂg examples of
ereln, described in en i cations

B8 horinS BORATS R DU HOLET 4K Py GR35 opositions of the

used plteﬁbn’piheﬂﬂlbﬁ nﬁiuhevjwsc,csm{;ﬂm4mmﬂkw6/@seuemand BILN-2061

i nvent. synthetic protocols are al so

provﬁﬂéggpﬁ%%CTlAUZOOG/000880 i ncor porated herein by

r ef er encePrefdrablysthe Bﬁlbdsediry: ahibirienad pgami havirg dntj-viral activity is an

acyl a elm%lc ; %g prlole re clf X@raﬁ@iih@ &5 elk?é/rol?ls\ééﬁ:dtc?qt l?(or_{l) {he group

nmet h
g&necasivtng of taietl and typed[iIIFNs. %l mochproferably tha RN is Wltqﬁedafrom the

Exarpr el o R IR G TN A R0 sl oL pRIAE P BT i sleces
exenﬁbmfﬂxeegioxh}yco‘nfamgmﬁ;dmh-at JFNCh €, [HNvam I FNButdn- 1, IFNB-1a, IFN-
B1, IFN-y1b, peginterferon a-2b and peginterferon a-2a. Alternatively, the at least one
additional agent having anti-viral activity may compfise one or more of IFNa-2b and
20 Ribavirin; IFNa-2a and Riba\./irin; pegylated IFNa-2a and Ribavirin or pegylated [FNo-
2a and Ribavirin.
_ The at least one additional agent having anti-viral activity may comprise one or
more compounds selected from a HCV protease inhibitor, 2 HCV polymerase inhibitor or
a HCV serine protease inhibitor. Alternatively, the at least one additional agent having
25  anti-viral activity may comprise one or more compounds selected from a monoclonal
antibody, a botanical extract, a NS5A inhibitor, an immunomodulator, a thiazolide, an
anti-phospholipid therapy, an antisense compound, an isatoribine, a broad spectrum
immune stimulator, an inflammation/fibrosis inhibitor, a replicase inhibitor, a cyclophilin
. inhibitor, an imino sugar inhibitor, a pancaspase inhibitor or a polyclonal antibody.
30 Fufther, the at least one additional agent having anti-viral activity may comprise

one or more anti-viral nucleoside analogues such as for example 2'-C-methyl nucleoside



1997, 45, 1282 ii) synthesis fromsinple esters,
exenplified by US patent 2,734,904. iii)synthesis from
w@20000x3609 ¢ acids, via in situ activation by PCT/AU2008/001130

car bonyl di i m dazol e, exenplified by US patent
5,883,133 The carboxylic acid precursors required for
the preparation of the acyl guanigdi nes described herein
were obtained by a variety of diverse nmethods. A |arge

NUMgflo&f Thdie may BS Seldotél @b NB@MpR 22.C-l6thelk€enosine or 2’-C-
conner0|ally avai l able. In addition, numerous

pro@@@ﬂ@@@ 8&r the synthesis of substltuted ci nnam ¢

?ﬁ' ds ?n%é Kll%a&t (ﬁieﬁﬂ’cixﬁ‘orﬁﬁioeﬁt&aﬂlhg atlsikal dﬁﬁvﬁt& inf2§ @lsb @omprise a
e ar I NCl U

The react d
ARSI Ry ) S L L Mg
gondens akb0 dombEiRE6H thB@gly infwiidrans é‘cﬁlhpoaﬁisl o@ Vl& préh@dt&wentlon is
35, 156 and references contai ned the
r ead9dgh copunEtian ?"’&‘E GRHSFdraTeeenyprtignal ﬁm ‘f‘r(‘?g%"t"il%’zl%(fsd)é e

and ahagenidt afensVene Iebxﬂpdﬁamﬁmme provilies e the adbjdctipriar g(a mutGequent to,
Reacti ons, 1942 %, 21 r ef.er qes Fonta Qm

t he & PRRCUTTFILly Tﬂ@ "e%P&t‘)F BRres ‘i”“‘é?&‘f‘ﬁ’/‘r"?&“ HEPLFORRAUS QpEsnts.

est felr S t pefestly, whd ddonposidonooTaliel preshst| lil\daatum is asyredistc compos1tion,
triflate usi | adi t
LR B SR P o o AR 0 s e
r ef attvigds gmatat thamtbelsunnef the effecis\of fiegompaunt ianthatdéastone additional
;L :j %lg er lhat?x&xq] ma?g(‘g%é gnewI ode # ﬁrﬁlet@ ogg E}’)ﬁgﬁmple

ase eactl on descri be
O gadditiviReanbingivgs ofi®¥d, co@omﬁgandmx@tmg;@wgﬁ@g@ts are also

cont gl iggataer ei n.

16 The subject of the viral inhibition is a mammal, such as, but not limited to, a
human, a pr_imate, a 1ivestock animal, for example, a sheep, a cow, a horse, a dogkey ora
pig; a companion animal for example a dog or a cat; a laboratory test animal, for
examplé, a mouse, a rabbit, a rat, a guinea pig or a bamster; or a captive wild animal, for
example, a fox or é deer. Preferably, the subject is a primate. Most preferably, the

© 20 subject is a human.

The method of the present invention is particularly useful in the treatment and

prophylaxis of a HCV infection. For example, in subjects infected with HCV, the antiviral
‘ .activity may be affected in order to prevent replication of HCV thereby preventing the
onset of acute or chronic Hepatitis C; Alternatively, the method of the present invention

25 may be used to reduce serum HCV load or to alleviate HCV infection symptoms.

The method of the present invention may be particularly useful either in the early .
stages of HCV infection to prevent the establishment of a HCV reservoir in affected cells
or as a prophylactic treatment to be applied immediately prior to or for a period after
exposure to a possible source of HCV. '

30 Reference herein to "therapeutic" and "prophylactic” is to be considered in their
broadest contexts. The term "therapeutic” does not necessarily imply that a mammal is

treated until total recovery. Similarly, "prophylactic” does not necessarily mean that the



A nunber of sinple halo, hydroxy, and al koxy

substituted naphthoic acids are either commercially
war@plogtshe or known in the art and these prOV|H@ﬂAUhmwanm

starting materials for the susbstituted

napht hoyl guani di nes. Napht hoi ¢ aci ds which are

substituted with alkyl, cycloal kyl, aryl, and .

het erocyclic groups can often be prepared by reacting

a haleyjapWting eveatialy Yordtctd cﬁs‘é&s&a%@ﬁcﬁtl&{ g@&?&lﬁélﬁltﬂmér#y and

reagent using a transition netal catay
var ?a’fﬂp hypxis H%Flgdﬁ‘n?é’t‘q%’e%‘lo’é g thevpmatiommal 4 partigulecopdisiom pepreventing

a NUBbether@ise kdiaciapBetrisk Ut RYeIOSRNEL B%@ulﬁ‘%’ogcﬁndﬁ? ?g@érm
precwrslwggto t he napht hoyl guanri di nes describ

her ei PFOPRYZIST Fray B%\Fcrna'&Ffﬁﬁ%fafl%ﬂusgztéﬂseearﬁ% eﬁmé@troﬁ 8 nattiovler

for Wbdi}@llt[oﬁa%k@'jﬂ 2§ e eQtuby tﬂm&ﬂ@tol?% Exifing Bhd R0 o the frequency
SU|taP¥% ubstituted boronic acid (or boronate ester)

whi cf fy known in the art as the Suzuki
coupl i ng Ipdesedankedith thERRHo8abT tIREMe @ABinvehASR moBSOthart iR’

ZBSI F:%fg\%)rs%gg g’gﬁhgg{: %{"%’éte{fggﬂ{hgﬁg tglr gigﬁg)ghsebﬁlerapeunc agents. By "co-
subs tdrhiniseeedhi Ingeaaghiilanesie sdmiist b GaR teRfe Remfilidm 6 in two
Cg?bgl.)t(’)‘;‘llte tdfoglattlﬁlotag g%rsc esilgcr: @%ﬁa EFt rtggﬁ?ﬁ éfgfcijulezrﬁ?a administration by the
Met hexiel co diffefent roGenByeisedlentizé didiinidratioPisemantat i diffrence of

’F/_’\;’ ?’: Ig_lhlé,é | sé]gt?m-r?es%s osI olilrtgél}% Sﬁeettl E{% &gtg%?s?rlatio(nl o%eol:c?mlaloﬂnd and
trifthg Ot)mfﬁte lrampasitionaod ihe addlhgﬂdzll thelepéritic apanks, mdy. He@dinistered in
The pesyddi ng m xture was stirred at 00C for  a further

5 mnutes before being allowed to warmto room

1&nper at Jfoatey pladministrasign instudg, bk @e antlinigidgo, SHtawemus (ia),
the Sirafetitondal Rlﬂﬁﬂl@inemdmg idi. Gt gtﬁﬁnt{g%dfel& Unftad S,

then poured into water and extracte
acet ’&géth?%)maqﬂﬁ@f@dﬁ%m% teapsmyrosal, m@w elfwsamwedly, rectally, via iv

SequaTH, bati ahdWnphntabeivencuM A SRR RYERPSREAL) ¢ aci d,

wat er and
The present invention also extends to forms suitable for topical application such

20  ascreams, lotions and gels.
~ In a further embodiment, present invention provides a formulation for pulmonary
or nasal administration for the treatment of HCV comprising a composition in
accordance with the first aspect of the invention.
If is especially advantageous to formulate parenteral compositions in dosage unit
25  form for ease of administration and uniformity of dosage. Dosage unit fofm as used |
herein refers to physically discrete units suited as unitary dosages for the mammalian
subjects to be treated; each unit containing a predetermined quantity of active materfal
calculated to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. The specification for the novel dosage unit forms of the invention
30  are dictated by and directly dependenf on (a) the unique characteristics of the active
material and the particular therapeutic effect to be achieved and (b) the limitations
inherent in the art of compounding. -



brine, then dried (MySCU) and concentrated in vacuo to
gi ve the crude product. The crude products were

wa@ boogsoeseoyr aphed over silica gel. Elution w thPer/AU2008/001130
m xture of ethyl acetate/hexanes gave the desired aryl

-~ triflates, generally as colourless oils. 1.2 Cenera
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?Srtohy' a%&édﬁfe? foﬁ* It praphratidn dRibkage uhit &MY hidfopiBal preparations are

di cmae%wag%hw EO&%ﬁWIMd% iR Pt} B meusical Handbook
0. 0ﬁ@xgamwazéibwmdnfmmmﬂgm(@@w memmname

900C. The reaction ored

bat Eligaasriisgl gy Lagio Gke kof’ e .agﬁ?hyéwe ?gqﬁobe” ¢
and ptehg éﬂmab Ie:: i} pm?s?a& ad;mtmawn@ aaqz)m WeT/e PidehettoRmgical basis of
require in an r{t to force ther '
conpleepetics M Fe plichrav ?défé ?ﬂélﬁgfﬁ’é fads ﬁ‘i’%ﬁ’cﬁé’t"éf ragticg o
ext pagirdy. Wikdieearh Edl Ed AlfolsoR. entlire Muyk Peilhking Cexmes
(x3).. The conbi ned extracts were washed wth water,
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oi | %13 General Procedure C QO nnamate Esters Via
Heck ReaThd mrese@fin@ntieri ‘dﬁsfﬁhebeadewmﬁi ismcgiedqrilyviipreference to

pal | hefififfotocols, viral inhibition and
ri SRR MEREL T n SR e bige Slich frotocats sl itibiion
16 e a otherantit-Yiras kropgries rhg@gmmnﬁs P the erg@ﬁt inyeytippSynthesis and

T B R L ek ARy Lot e
e et e s b o
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eq), to% hasphi
(0. 04eq) It isfetbryndersiqod, %%V@V?rithz%‘éﬁs‘ﬁ% &d’%ﬁ °r‘i‘;ﬂr‘l Shecifs
261. 2RREJu¥EERNpounds and methods is included solely for the purpose of exemplifying
the present invention. It should not be understood in any way as a restriction on the

broad description of the invention as set out above.

EXAMPLES
Anti-viral activity of all the compounds of the present invention can be, and has

25  been, ascertained using the methods described herein or described in detail in

PCT/AU2004/000866, iricorporated in its entirety herein by reference. Fprther, methods

for synthesis of the compounds of the invéntion, both generic and specific, described

herein, described in referenced publications or otherwise known to those skilled in the

art, can be used to prepare all the compounds of the present invention. Useful synthetic
30 protocols are also provided in PCT/AU2006/000880, incorpqrated herein by reference in

its entirety.



added as required, in an effort to force the reaction

to conpletion. The m xture was poured into water and
wezamwacteedd with a 1:1 m xture of diethyl etherPtEAE2®S/001130

(x4). The conbined extracts were washed w th water,

then brine, dried (MJSCU), filtered through a pad of

silica gel and the filtrate-was ﬁoncentrated i n vacuo

to give the crude product. The crude products were
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therein.

20  iii)The reaction of acrylic acid and simple esters thereof with an aromatic halide or
aromatic triflate using palladium catalyst (the Heck Reactibn), described in Organic
Reactions, 1982, 28, 345, and references contained therein.

iv)The reaction of a trialle phosphonoacetate with an aromatic aldeﬁyde and base (the

Horner-Emmons Reaction), described in Organic Reactions, 1977, 25, 73, and

25 references contained therein.

A number of simple halo, hydroxy, and alkoxy substituted naphthoic acids are either
commercially available or known in the art and these provided the starting materials for
the susbstituted naphthoylguanidines.

Naphthoic acids which are substituted with alkyl, cycloalkyl, aryl, and heterocyclic

30 groupscan often be prepared by reacting a halonaphthoic acid with a suitable

organometallic reagent using a transition metal catalyst. One such variant of this

methodology which was used to prepare a number of the substituted naphthoic acids used



1.5 General Procedure E - Preparation O
5- Phenyl pent a- 2, 4-Di enoi ¢ Esters A sol ution of

WO 2ooeiseh9 4- phosphonocrot onate (26mmol, 1. 3eq) PCTYAU2008/001130
anhydrous tetrahydrofuran (10m) was added, over 5
mnutes, to a suspension of sodium hydride (28mmmolL 1 4
eq, 60% suspension in oil) in hydr ous
tetrahydrofuran (15rrL) at Q0C uUnder nitrogen. The
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thenqwa&ﬁ W th vva%“g),ethen brine, dried (MJSO ) and
condent r GewataliSynthetioMethodplage t he crude ethyl ester as

an oi L The crude products were chromatographed over
161 | kga g@knerﬁlFﬂ)ée‘aﬁré’\AU'Pt@pa{FaﬁﬁdJOEAefl Taifhds

acet at e/ hexanes gave the desired ethyl
col our | e&2 snlytion of the paenol ¢ fmx}g?)dxé Y (Em&j ?a:raﬁ §1Pg'ly added
O‘ E&mr&ne&mﬁ&hmhmﬁa aifydfidea(1 Bainel, 1.0&HnTie! r):sullthlgmﬁkﬂlawcds stirred

Sol B 961100 MEk S tRREH LRI P Rleae oo oL e and

t he sﬂiﬁédtumnerma&lal’;eatshmwtﬁﬂnhermﬂmp@ham hhd B’d@@cmalhlsds Tbe
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wat eitre(cE;GNere’Zﬂf.i’d:cb sequmhtlam with wadr \I\Mtdqumn bnhocrhépm@md Water and
1Y A5EL e o BBRBATE £ ) o BASSEB
Wi t krude preducisreerd plprgmatgg@phndg)m:r sgm g¢l ﬁlp‘gqap ngm mypiture of ethyl
acetate/hexanes gave the desired aryl triflates, generally as colourless oils.
20 | :
1.2 General Procedure B — Cinnaméte Esters Via Heck Reaction Of Triflates
A mixture of the pheny] triflate ( 10mmol), methyl acrylate (14mmo), 1.4eq),
tricthylamine (40fnmo 1, 4eq) and dichlorobis(triphenylphosphine)paliadium (0.3mmo},
0.03eq) in dimethylformamide (30mL) was heated at 90°C. The reaction was monitored
25 by GC/MS and fresh batches of methyl acrylate (1eq), triethylam}ne (2eq) and the

palladium catalyst (0.03eq) were added as required, in an effort to force the reaction to

completion. The mixture was then poured into water and extracted with a 1:1 mixture of
diethyl ether/hexanes (x3). The combined extracts were washed with water, then brine,
dried (MgSO4), filtered through a pad of silica gel and the filtrate was concentrated in

30  wvacuo to give the crude product as an oil. The crude products were chromatographed over
silica gel. Elution with a mixture of ethyl acetate/hexanes gave the desired methyl
cinnamates, ‘generally as colourless oils. _
1.3  General Procedure C — Cinnamate Esters Via Heck Reaction Of Bromides



1.7 Ceneral Procedure G - Suzuki Reactions O
Br omopapht hoi ¢ Aci ds The bronp- 2- napht hoi ¢ aci d

W@ 200008609 t he appropri ate boron| c acid (or borptiEAE2008/001130
ester) (2.2mol),
tetraki s(1xi phenyl phosphl ne) pal | adi un(0) (O I Mol ),
and solid sodi um carbonate (6. 8mml) were added to the
reaction flask which was then purged with nitrogen.
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S B3SRBS g ke ol LA B b
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d| rre%%ta @e)ganesn%aae %\%dtgpu%g gne g§' rctin arr“a?ég %or | as%oﬁ)ruﬂ&s Qfls.
1. 2eh|f} WG enlarat BuseduteTe— mmmﬂ!’mEifﬁs Mg HPV@S mN‘&%?amon
stirring f%rluti% I?)f trIetil I;Ejlﬁ)gﬁﬂro%ag aé?iﬂd:&nl Y& in anhydrous

evaporatedto rynes uced pressure. The
feos| Wurdy i GSvLy e Kk pyer S amiputpsy mweneaﬁ% sh?éylm hydride

and m@mﬁﬁﬂnoi q. 4%q)3.9|al=ﬂ§ ks Rbralidasthdh nhyq{mhlneémﬁteogen The
(50 5.0eq) §% eous, sodi um hydr oxi de %}13

The mistice Warthapsined 2 °6dorAD TGRS Peippiien plibe b?fb?ﬁldf ¢ (10mmol)
and i R&eAnjdisrutAll sHdiRfieh added B | SuEER @P@tﬁﬂ mitie: was
aqueous layer was extracted with chl orof

f ol | Bied a °Cé?m1‘|‘urtgqfé’up ﬁl@t?slbgérﬁje lop/g to stls at room )(emperature

20  until GC/MS or TLC analysis showed that the benzaldehyde starting material had been

consumed. Typically, reactiohs were allowed to stir at room temperature overnight to
ensure complete consumption of the starting aldehyde. The mixture was poured into
water, the 6rgani¢ layer was separated and the aqueous layer was eXtracted with ethyl
acetate (x3). The combined organic extracts were then washed with water, then brine,
25  dried (MgSO4) and concentrated in vacuo to give the crude product. The crude products
were chromatographed over silica gel. Elution with a mixture of ethyl acetate/hexanes
gave the desired ethyl cinnamates, generally as colourless oils.
1.5  General Procedure E — Preparation Of 5-Phenylpenta-2,4-Dienoic Esters
A solution of triethyl 4-phosphonbcrotonate (26mmol, 1.3eq) in anhydrous
30 tetrahydrofuran (10mL) was added, over 5 minutes, to a suspension of sodium hydride
A (28mmol, 1.4 eq, §0% suspension in oil) in anhydrous tetrahydrofuran (15mL) at 0°C

* under nitrogen. The mixture was then stirred at 0°C for 20 minutes. A solution of the



conmbi ned organi c | ayers evaporated under reduced
pressure. The resulting residue was partitioned
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1.7  General Procedure G - Suzuki Reactions Of Bromonaphthmc Acids
The bromo-2-naphthoic acid (2mmol), the appropriate boronic acid (or boronate
20  ester) (2.2mmol), tetrakis(triphenylphosphine)palladium(0) (0.1mmol), and solid sodium
carbonate (6.8mmol) were added to the reaction flask which was then purged with
nitrogen. Acetonitrile (6mL) and water (2.5mL) were added and the mixture was heated
under reflux with vigorous stirring until the starting bromo-2-naphthoic acid had been
consumed. The reaction mixture was then partitioned between toluene (50mL) and 0.5M
25  sodium hydroxide solution (100mL). The aqueous layer was washed with toluene (to
remove any triphenylphosphine, 3 x 20mL) then acidified to pH 1 with concentrated
hydrochloric acid. The naphthoic acid derivatives were extracted into ethyl acetate (4 x
20mL). The combined ethy] acetate extracts were washed with water (3 x 20mL) and
brine (10mL), then dried (MgSOs), filtered, and concentrated. The residue was analyzed
30 by '"HNMR, and chromatographed over silica gel (if required).
1.8  General Procedure H - Pireparation Of Acylguanidines



Exanple 2: 4-Indanyl triflate To a sol ution of

4- hydr oxyi ndan (1.2g, 8.9mvol) in pyridine (5nm) at
wWOR@INER0s| owl y added trifl uoronet hanesul phoni BCT/AU2008/001130

anhydride (1.6nL, 9.8mmwl). The resultingm xture was

stirred at 00C for 5 m nutes before being allowed to

warmto roomtenperature and thgn stirred for 45

m nutes. The m xture was then poured into water and
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ours. A snal uot was reno
wor Kexer wes ¢>mact@uvmcldwafoyl§|(k00wi) dollowsd &y P‘é‘bﬂl %etate (IOOmL) and the

Si gNiofibfiel Bl&%@ﬁ@ Wbrs 9$ap§ttaﬁzﬂtuhﬁw réfRb&S ﬂr@Jsur\éVaﬁle $ésulting residue was
resent onal net ¥| acryl ate

4 | qerjlonsd ireeaspofie CAEIdaPy IM ‘tﬁlﬁ?%‘af%#“y’éf‘y"(“i"?@’rﬁ?om)

Ver enaddadondajed Gaflepdrite®antiafich e@szsdu)f The salufnun tvaefilte?ét and
hours. The m xture was then poured,i

ext reyBrRosaied prdgr Tefycet PrassEie AP the P WPFFS agplith E"c" (9 PFeIpURg. At this
Wer epofiR 58RdesVdrdladiidd Sdusing bﬁ&piﬁiﬂdﬁe’f tlﬂfprdiﬁct(ﬁilﬁtﬂﬁ@h)cpllected by

and concent r vacuo to give the crude product as
a("?a&ﬂ)?m#ﬁ‘@ é\’%‘d’é Whduct was chronat ogr aphed
m/erz Si | ispecifieExpelrimtnta) Exsmnples Of Syhthaeet at e/ hexanes

star ing trifiate (812ng, 38% as a
coI %f ‘fﬁ?d?gﬂ"l"owsd by the desired nethyl

3- (i ndan-44Aaminpmdan/3Dgewasddedap @wplution ofc@B8@nigatedssiphuric acid
(2.4mL) in water (15mL). More water (15mL) was added and the mixture cooled to 5°C.
A solution of sodium nitrite (1.71g) in water (4.5mL) was added portionwise to the
20  mixture while maintaining the temperature below 5°C. After addition was complete the
mixture was allowed fo warm to room temperature and urea (0.29g) was added. The
mixture was stirred for a further 5 minutes before being heated at 45°C for 30 minutes.
. The mixture was then cooled to room temperature and extracted with ethyl acetate. The
combined organic extracts were washed with 2M aqueous sodium hydroxide (2x100mL)
25  and these aqueous extracts were then acidified with hydrochloric acid and extracted with
ethyl acetate (3x100mL). The combined organic extracts were then washed with brine
and dried (NaxSQj) before being concentrated in vacuo. The resulting crude product was
chromatographed over silica gel. Elution with ethyl acetate/hexanes (1:7) gai/e 4-
hydroxyindan as an orange oil (1.0g).
30 Example 2: 4-Indanyl triflate
To a solution of 4-hydroxyindan (1.2g, 8.9mmol) in pyrldme (5mL) at 0°C was
slowly added trifluoromethanesulphonic anhydride (1.6mL, 9.8mmol). The resulting



Exanpl e 4: Methyl 3-benzoylci nnamate To a m xture of

3- br onobenzophenone (5.0g, 19mmol ), palladi um acetate
\NQZ&BmgmmD 958mmol ), and tri-o-tolyl phosphi ne PCPANY08/001130

0. 953mmol ) was added triethylamne (3.3nm., 45nmol),

tol uene (4nL), and nethyl acrylate (2.2n, 27mmol).

The mi xture was heated at 1000Ggfor 18 hours at which
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o an er vacuumto
13- beverowisbedwisimivater thed bfige, Arigg (Ng3RQ4), and eply@tliam"smcwto give

Examppl c?ua@ c?f ‘ét] aB VAR YMg’) pYﬁeQ: pAde:t)wa% cﬁ%ﬁﬁ{ogﬁb&d%@bﬁsﬂ ica

Amxture - - nap oic acid 8
8. 44pinBlujion w;thgtﬂihl}ﬂcemte(lmmeglg% gave the startmg triflate (812mg, 38%) as a

colourless oil, followed by the desired methyl 3-(indan-4-yl)acrylate as a brown oil
(880mg, 54%). ‘ |
20 Example 4: Methyl 3-benzoylcinnamate
‘To a mixture of 3-bromobenzophenone (5.0g, 19mmol), palladium acetate
(215mg, 0.958mmol), and tri-o-tolylphosphine (290mg, 0.953mmol) was added
triethylamine (3.3mL, 45mmol), toluene (4mL), and methyl acrylate (2.2mL, 27mmol).
The mixture was heated at 100°C for 18 hours at which time -TLC analysis showed the
25  reaction was still incomplete. Additional portions of palladium acetate (215mg,
| 0.958mmol), tri-o-tolylphosphine (290mg, 0.953mmol), triethylamine (3.3mL, 45mmol)
and methyl acrylate (2.2mL, 27mmol) were added, and the mlxture was heated at 110°.
for a further 18 hours. After cooling to room temperature the mixture was poured into
water and extracted with ethyl acetate (3 x lOOmL)V. The combined organic extracts were
30 washed sequentially with water and brine, and then dried (MgSOs) and concentrated to a
brown oil (5.3g). The oil was chromatographed over silica gel; Elution with ethyl
acetate/hexanes (1 :9) afforded methy! 3-benzoylcinnamate (4.6g,91%) as a yellow solid.



tetramethyl -1 , 3, 2-di oxaborol an-2-yl)-/ H pyrazole (
1. 849, 8.86mmml), and
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(150mL) and filtered while hot to remove a yellow impurity (120mg). The filtrate was

20 concentrated in vacuo and the residue was recrystallised from dichlorometbane (30mL)
to provide 5-(1-methyl-1H-pyrazol-4-yl)-2-naphthoic acid as a white solid (724mg,
34%). A second crop of 5-(1-methyl-1H-pyrazol-4-yl)-2-naphthoic acid (527mg, 25%)
was obtained from the concentrated mother liquors .t.)y recrystallisation from
dichloromethane (20mL).

25 Example 7: 5-(1-Methyl—1H—pyraml;-4-yl)-2-naphfhoylguanidine

Oxalyl chloride (1.1mL, 13mmol) was added to a solution of 5-(1-methyl-1H-
pyrazol-4-yl)-2-naphthoic acid (1,19g, 4.71mmol) in anhydrous dichloromethane
(200mL (which was added in portions during the reaction to effect dissolution))
containing dimethylformamide (2 drops) under nitrogen and the nuxture was stirred at

30 room temperature for 4.25 hours. The reaction mixture was then heated for 1 hour at
40°C, before being concentrated under reduced pressure. The resulting crude acid

chloride was suspended in anhydrous tetrahydrofuran (50mL) and this mixture was
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20 2 3-methylenedloxycmnamate as a colourless solid (3.50g, 92%).
Example 9: 2,3-Methylenedioxycinnamic acid
A solution of ethyl 2,3-methylenedioxycinnamate (3. 40g) in methanol (25mL)
and water (5mL) was treated with a solution of potassium hydroxide (4.3g) in water
(25mL). The mixture was stirred overnight at room temperature before being
25 concentrated in vacuo to half its original volume. The concentrate was then acidified with
concentrated HCl to give 2,3-methylenedioxycinnamic acid as a colourless solid (2.8Ig,.
95%) which was collected by filtration and dried overnight under a vacuum.
Example 10: 2,3-Methylenedioxycinnamoylguanidine
Oxalyl chloride (0.68mL, 7.8mmol) was added to a suspension of 2,3-
30  methylenedioxycinnamic acid (500mg, 2.6mmol) in dichloromethane (5 mL) containirig a
drop of dimethylformamide. The mixture was stirred for 2.5 hours and the resulting

solution was evaporated to dryness under reduced pressure. The residue was dissolved in
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based on the HCV p7 ion channel protein. p7 s a small membrane protein encoded by
20 HCV, which has a functional activity supporting viral growth and/or replication.
. ) i

The p7-encoding synthetic cDNA fragment cDp7.coli, in which codons were

optimised for expression of the p7 protein in E.coli, was cloned into the expression
plasmid pPLA451, creating the vector pPLp7, in which p7 expression is temperature
mdumble, as described in detail in PCT/2004/000866. Inhibition of the growth of E-coli
25  celis expressing p7 at 37°C was observed as an indicator of p7 ion channel function
dissipating the normal Na+ gradient maintained by the bacterial cells. Halos of growth
around a particular compound application site indicate that the compound has inhibited
expression of the p7 ion channel activity that prevents growth in the absence of the

compound.

30 The cumulative results of the bacterial bioassay tests obtained over a period of

tir_ne and averaged, are summarised in Table 1 below.



Exanple 11: Anti-viral activity of conpounds using the
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napthoyl)guanidinium acetate 4,

(5-(2,6-dimethoxypryridin-3-yl)-2-

napthoyl)guanidine 315 0.20
(5-(2-chlorophenyl)-2-napthoyl)guanidine 316 0.37
(5-(4-(acetylamino)phenyi)-2- :
napthoylguanidine 317 0.06
(5-(3-(acetylamino)pheny!)-2-
napthoyl)guanidine 318 - 073
(5-(4- ((methylsulphonyl)amlno)phenyl)-2-
napthoyl)guanidine 319 0.10
ASSAY POSITIVE CONTROL

. BIT06
(3-Bromocinnamoyl)guanidine 7 _ 2.00

BIT12

5-bromo-2-fluorocinnamoylguanidine 4 : 2.70

“The positive controls were used in this assay to ensure that the assay was working
rather than for comparison of relative activities of the compounds. A result above zero
5 indicates that the compound has'poténtial anti-viral activity. '

Example 12 - Testing p7 inhibitors against Hepatitis C Virus.



Aver age Bacterial Assay Score Conpound Nane BGG# HCV

p7 (3-benzoyl)ci nnanoyl guani di ne 216 1.3 2;
w@20mbisshenedi oxyci nnanoyl guani di ne 217 1.0 PCT/AU2008/001130

5- net hyl - 2- napt hoyl guani di ne 218 1.7
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5-t hi ophen- 3-yl - 2- napht hoyl guanid ne 224 1.10 5-(1

- net hyl pyTeatiny of4heydn}idiral Bﬂi@ﬁﬁyhﬁ’ﬁé\g Sdahtehi H@Vzcg'ﬁgs]is #fde difficult by
gOO 1.

I dj
n&’?ﬁagk)?) %gflﬁlg % g%%s&fg% Igp e g‘@iel@y&égn for HCV. Proposed p7
( 3 ninhibaxeg M&fdﬁ@é%ﬁg)s&@@gatedlaﬂﬁgggﬁ/aﬁxgg 6 particular GBV-B and
5-b ani di pe

§ 1, 4%5&%‘%}9 %a%é%@ YyRSHTePhe 304 0. 60
(B-(3-t hu(mfwB) is Pheragat msﬂy)rgluem ﬂghgﬁusaeﬁca/ Qfhring 27-33% nucleotide

g g rpr%tgu %el% %FM% %ﬁiga Ifl(gl!? ?fgulgrgty ofer4ge complete polypeptlde

( 5- ( tehuempe. ﬂlySIv)mQEep&E&ntbamle){@Maﬁlsﬁhr@te%Qﬁeﬁ fETHCV because it infects

- t hayl ).guani di ne
gjo( %mlélg\?egvuﬁ%rld pnmatp Q/ an%zrgllahcate;/ ef}lclentlynzg Bllro 1¥ pgu%ary marmoset
hepatocyte (PMH) cultures. The GBV-B homologue of HCV p7 is called p13. Itis

10  shown herein that a synthetic peptide corresponding to the two C-terminal

transmembrane helices of p13 (which share the greatést homology to p7) forms a cation -
selective ion channel that, like the p7 channel, is blocked by amantadine (Premkumar et »
al., 2006). On the other hand, unlike p7, HMA does not inhibit the p13 channels. These
observations confirm that the two homologous channels share similar, but not identical,
15  structural features.
Selected BIT compounds - identified by bacterial assay screening for inhibitors of
HCV p7 -'were tested for ability to inhibit GBV-B replication in primary marmoset
hepatocytes (see Figure 1). The hepatocytés wefe inoculated 3-days after plating with
10x TCID;, of GBV-B positive marmoset serum. HCV was adsorbed for two hours, and
20  then the cells were washed three tﬁnes and cultured for two days in fresh serum-free
medium (SFM) supplemented with hormones and growth factors. Virus released to the
culture supernatant was measured as viral RNA copy number, as determined by real-time
RT-PCR. Com_pouridé — dissolved in DMSO - were added to the medium either 30 min
prior to virus inoculation (“pre-treatment™), or immediately after the inoculation and
25  washing steps (“post-treatment™). No treatment, negative (DMSO only) and positive
(10pg/ml Poly I:C) controls were included in the experiments. Cytotoxicity of the
compounds toward the hepatocytes was tested via a standard MTT assay.
The most striking result was in the cells pre-treated with 20uM BI'I‘225 in which
no virus was detected in the culture supernatant. 20uM BIT100 reduced virus replication
30 by more than 1.0 log and inhibited virus more strongly than the poly I:C positive control.
The efficacy of both BIT225 and BIT100 were reduced somewhat when the compounds

were added post-inoculation, suggesting that the compounds may act at a very early stage
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z er oreadily grown in tissue culture and commonly used strains are cytopathic, making for
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easy testing of antiviral drugs. The HCV p7 homologue of BVDYV has been shown to
form an ion channel and to be essential for generation of infectious virus particles
(Harada et al., 2000 and Griffin et al., 2005).

" The antiviral evaluation of selected BIT compounds against BVDV was
outsourced to Southern Research Institute (SRI), Fredrick MD USA. A simple |
cytoprotection for@t is used in which the antiviral efficacy of the compounds is
assessed by their ability to reduce the cytopathic effect of BVDV infection in Madin- _
Darby bovine kidney cells (Buckwold et al., 2003)

A virus-induced cytopathogenic effects (CPE)~inhibitibn assay procedure was
employed to evaluate compounds for antiviral activity against bovine viral diarrhea virus
(BVDV) strain NADL, in.Madin-Darby bovine kidney (MDBK) cells passaged in T-75
flasks (1, 2). Antiviral assays were designed to test six half-log concentrations 6f each
compound in triplicate against the challenge virus. Cell controls (CC) containing medium
alone, virus-infected cell controls (VC) containing medium and virus, drug cytotoxicity
controls containing medium and each drug concentration, reagent controls contairiing
culture medium only (no cells), and drug colorimetric controls containing drug and
medium (no cells) are run simultaneously with the test samples. Human interferon-o. 2b

was used as a positive control compound. On the day preceding the assay, the cells were

trypsinized, pelleted, counted and resuspended at 1x104/ well in tissue culture medium in
96-well flat bottom tissue culture plates in a volume of 100 pl pér well. One day
following platingof cells; the wells were washed and the medium was replaced with
complete medium (2% serum) containing various cdncentrations' of test compound
diluted in medium in a half-log series. A pre-titered aliquot of virus was removed from
the freezer (-80°C) just before each experiment. The virus was diluted into tissue culture

medium such that the amount of virus added to each well would give complete cell



i ndi cates that the conpound has potential anti-viral
activity. Exanple 12 - Testing p7 inhibitors against

‘Wokpabigsds C Virus. Testing of the antiviral efP€TaTy008001130

new potential HCV drugs is made difficult by the |ack
of a generally accessible cell culture nodel system
for HCV. Proposed p7 inhibitorszanvere tested using
surrogate flavivirus systens, in particular GBV-B and
BXD%ﬂdiaQud e}nw déﬂls ﬁaaét-hl@i;@bfé.mﬁe@a\ésrwesa insybaiee as37°GEth a Rrhidlified
the nost closely related flavivir 0 HCV, shari .
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mar noset serum HCV was adsorbed for two hours, and
t hen the Cahpeunser d washi®ds t hred ti neECsand cul t ur edl
for two daBg-325 fresh SefiuMfre 11.6 pM 21.7
: BIT-300 N/A 3.69 uM N/A
BiT-124 N/A 521 uM N/A
BIT-33 3.64 uM 25.2 yM 6.91
BIT-143 4.66 uM 17.0 uM 3.65
BIT-93 16.7 uM >30.0 uM >1.80
BIT-123 N/A 9.92 uM N/A
BIT-137 N/A 16.5 uM N/A
BIT-110 N/A 16.8 uM N/A
BIT-314 0.21 uM 11.6 uM 54.2
BIT-223 4,38 uM >30.0 uM _ >6.85
IFN-a 20.6 IU/mL >500 IU/mL >24.3

- N/A = not achieved
Table 2 - Antiviral Efficacy vs. BVDV in MDBK Cells

A subsequent repeat assay with BIT225 returned a similar IC,q value of 0.33pM.

20 Additional compounds of the invention were also tested, as shown in Table 2a below.

BIT# BVDV IC50 uM
BIT314 0.39
BIT313 9.64
BIT225 1.27



medi um ( SFM) suppl enmented with hornones and growth
factors. Virus released to the culture supernatant was
wore@sIssm as viral RNA copy nunber, as deter m PE€TiADY008/001130
real -ti me RT-PCR Conpounds - dissolved in DVSO - were
added to the nmediumeither 30 min prior to virus
inoculation ("pre-treatnment”), .gr imediately after
the i nocul ati on and washing steps ("post-treatnent").
tBrnegp1 ment , neg%td ve (DMSO only) and positive
Poly l: ggontrols were included in the
Hbgnts C,yt ot702<,| C|ty of the conpounds toward the
*a“a standard MIT assay. The
rn the cells pre-treated with
no virus was detected in the

su&_ Bl TI OO reduced virus
i 0 L ‘ -£~0 1 og and i nhibited virus
ongly thar} Ihe poly |:C positive control. The
of | [ 25 and Bl TI OO were reduced
SO Wh is wer e added
BT HGcul g that the conmpounds may
31 Ve the virus life-cycle. None
of tH 0N 1 showed cytotoxicity to
t he Bt odf V bel ongs to the Pestivirus
genlﬂ P Flj: s widely used as a :
sur i} e n_’j i dentification of potenti al
Hev Bl } the many sinmilarities of

their geri‘ogﬁg gt ructure, gene products and replication
cycles. I'n aa ition, unlike GBV-B, which can onl

cul tExagpld 13 -phubikition pEBEY asipeasombimtion ¢f BELZES w?f-glraw
in tgs pnculture and conmonly used strai ns are
cytopathic, making for easy testin f antiviral

drugs. Tembigwiqsy of BRI art BEGENRIAGEB 2T s eaing the virus

f501 Niiled 208 abd RIS} thAMdcH Bup BARFRENY yiclled 8¢ fIBRIZHI Palues:
of infectious virus particles (Harada et al., 2000 and
G i fBIra2%814M; riIdps3b, 21. 7 IU/mi; but for Ribavirin on its own, only very little

antiviral activity was detected in the range up to 20pg/ml.
The effects of drug combinzitibns wefe calculated on the activity of each
compound when tested alone. The expected additive antiviral protection was subtracted
10 . from the experimentally determined antiviral activity at each combination.concentration
resulting in a positive value (synergy), a negative value (antagonism}, or zero
(additivity). The synergy volume (in units of concentration times concentration times
percent, for example, pM2%, nM2%, nMuM%, and the like) was calculated at the 95%
confidence interval. For these studies, synergy was defined as drug combinations
15  yielding synergy volumes greater than 50. Slightly synergistic activity and highly
synergistic activity have been operationally defined as yielding synergy volumes of 50-
100 and >100, respectively. Additive drug interactions have synergy volumes in the ‘
range of -50 to 50, while synergy volumes between -50 and -100 are considered slightly

antagonistic and those < -100 are highly antagonistic.



The antiviral evaluation of selected BI T conpounds
agai nst BVDV was outsourced to Sout hern Research

wo p@viotssve (SRI), Fredrick MD USA. A sinple  PCT/AU2008/001130
cytoprotection format is used in which the antiviral
efficacy of the conpounds is assessed by their ability
to reduce the cytopathic effectzof BVDV infection in
Madi n- Dar by bovine kidney cell's (Buckwold et al. |,

2003) A Yigldss sundiizeahe ¥R RS AbRaddl Bfies: BIT225 and IFN had
(CPE)-inhibition assay procedure was. e

d | oyed to

ev alPAYeEALE SYRSEAY O MYesH 82 Keimjpiyiy ingiepting; ’?‘%&“ﬁf%s?hhough pote
bovigemyiviiad is@lodé R iigHHSMEBKEY) cus bEfahInNADLS the three
Madi n- Dar by bqvi ne_ ki dney (MDBK), cells passaged.i
T- 755¥Berigpepis thenterastion v fQung 19 beighly §Wﬁ&‘%‘°o‘é§f€§%‘@3” s
tgestlalx_ﬁizs{msa{;ﬁﬂd &g}w{aﬂmﬁgsﬁa&@m@m&w m égfalepmmdlehuls, where

rpllcate agaln e C enge Vvirus. C ol S
(CORIESE RS QYRR TSI AEIg) 6 Lo R R paoirn was
CONbf@chiZindGhe SEUAE antiirACactTeiti a0 BI@REE. Vi rus, drug

cytotoxicity controls containing nedi and each dru
concent r tthangh thegewgps e aﬁﬁ?ﬁtlhﬁliegl%oﬁﬁag%en%gﬁeﬁ wagrgy Between
e didifferéa tomiintiofd flagtivirabstandiunidy, it olilbbé weitsiood danthe Gis

187 mipeEREo el Sompany R h et WSafi it ol feght By tevel of mergy i
i Nt eodsiiensd releint aud siguifesht adthacspeetite the gombingtioos of the present '
'conpq/ulqdo.n On the day preceding the assay, the cells .

wer 8Y4™MYY psi ni zed, “pel | eted, counted and resuspended
at_1x10 / well in tissue culture mediumin 96-wel|

f | aCorapaundm ti.ssue cul ture pl at€ynbinationSsteeme of 100

m _per well. One day following platingof cells the

wel | s Bif2R6 &vlidlaci® and & ZeldluianmoiBE 2¢% bigaé@acwc?'ﬂfaﬁoﬁ at 4uM

coO 1 () Um—c.oht alplRg—Vari-ous _
concoREaE FATENIF tcs R Al Elee e e
hal 56! Rg. series. A pr &1t é:mebp 20 qUOtT Of Vi rus was
re T0mM
Antiviral Efficacy Cytotoxicity
Assay Synergy/Antago Interpretation Synergy/Antagonism Interpretati
nism Volume on
: {1U/mLnN%)
BIT225 & 72/ -2 1U/mLuM% Slightly 372 lUmlpM% Additive
rlFNa-2b; 1st - synergistic
BIT225 & 106/0 Highly synergistic 0/-10 IW/mLpuM% Additive .
riFNa-2b; 2nd IU/mLuM% » : .
BIT225 & 84 / 0 {U/mLuM% Slightly 0/-81U/mLuM% Additive
rlFNa-2b; 3rd synergistic '
BIT225 & 8771 ~ Slightly 1/7-7 IU/mLuM% Additive
rIFNa-2b; avg IUmLuM% synergistic
BIT225 & 4/-62 Slightly 4 /-7 pg/mLpM% Additive
Ribavirin; 1st pg/mLpM% antagonistic L
BIT225 & 07/-89 Slightly 0 /-6 pg/mLpM% Additive
Ribavirin; 2nd antagonistic
BIT225 & 0/-65 Slightly 3 /0 pg/mLpM% Additive
Ribavirin; 3rd ' antagonistic _ '
BIT225 & 11-72 Slightly 2/ -4 uyg/mLpM% Additive
Hg/mLuM% antagonistic _ .

Ribavirin; avg

15

Table 3 - BYDV Combination Assay



the freezer (-800C) just before each experinent. The
virus was diluted into tissue culture nmedi um such that

wo b@ansont of virus added to each well woul d BPCT/&U2008/001130
conplete cellkilling at 6-7 days post-infection. The
pl ates were incubated at 37sCin a humdified
at nosphere contai ning 5% CO2 undg | maxi mum CPE is
observed in the untreated virus control cultures (-day

ERRMAL 14 thh@lﬁltn&? b1 ﬁEthRﬁl WWO%SBMZS[ TEN&dll Ribavirin
u3| ng Cell Titer

ro rre ol ori ric
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C Ot iSHral RELRELR BT BAS 28 hid IFN@d It i9 al6 ek v ﬁ&iﬁﬂiaeﬁeeﬁmte that
of CPE reduction of the virus-infected wells and t

per cdthpeaheRibaiin ha ey Ibftepchfity pgripgt &MY OB R g Ve Bt Fl&?re 4), the
N A t

1 SRR ML L gy 1 conesthan ki

dr ucantagnoiem tasteported e vedsm elhwesarﬂﬂ?é’f??édﬁ%et%k Jofthis was

Vi abl gy Gl Q%éy n 20 ﬁl}%%neeﬁ&&oﬁ@mu{haé@g thiaNg a

regreSS| on a SIS ogramw th sem curve

fittin g The efiet aimqmb@apg@p%&m% {ENyo Prn!d%ﬂaa*(m wapipstedy Two

each agti

TC5 Ofub %‘% %C?oég%ﬁ %810\9@51“ ?‘g]:ue& :J]édqtﬁgﬂﬁ% qu?\é% %{S?% atnﬁ fested against

e paVaaymg yoncentratiing béBf@@S ord Rivaviii: é\mn -fld ilutinme o6RHS25 from a
ted | e =

el e 5 R SR HE B S o e

i nf e@ht@radsncbf2eNgmhwenettatede The feswdagiresented sl ablet 4, skow highly

of t he 4 .
OBl S B PR S Rad  offonconcions
not efIANev&edTable 2 - Antiviral Efficacy vs. BVDV in :

MDBK CeUs A subsequent repeat assay w th Bl T225
Peturned a sinilar | C50 value of O 33mM  Addi tional

conpougpéiapsinds he invention were alm_ﬁmﬁ_ham_shom

AW/ m\ WA |

Elxe-é concen%;ratlosnE oo E*ﬁﬁ% co‘ff‘f-'nie&"éb’né@?\‘f'ratlon of riFNa-2b (5 IU/mL);
rIFNa-2b 5 2-fold dilutions of Ribavirin; high test concentration at 20ug/mL;
(5 IU/mL) combining with 8 2-fold dilutions of BIT225; high-test concentration at 4uM -
varying ,
amounts of BiT-225 &
Ribavirin
Fixed concentration of Fixed con Fixed concentration of rlFNa-2b (10 IU/mL);
riFNa-2b 5 2-fold dilutions of Ribavirin; high test concentration at 20ug/mL,
(10 1U/mL) combining with 8 2-fold dilutions of BIT225; high-test concentration at 4pM
varying
amounts of BIT-225 &
Ribavirin

Antiviral Efficacy Cytotoxicity
Assay SynergyIAntagonlsm Interpretation Synergy/Antagonism Interpretati

Volume Volume on




Bl T314 0.39 B1T313 9.64 BIT225 1.27BI T312 8 63 BI T311

2.96 BIT302 7 2 1 BIT318 r >20 BIT306 14 5 BIT303 13 6

w®Lon30486p20 Bl T317 6 02 B1T308 8 73 Tabl e 2a ErempU2008801130

I nhi bition of HCV using a conbination of DI T22S with
Conbi nati ons of BIT225/1FN and

IFN or R b

avirin.

Bl T225/ Ri bavirin were tested agpinst the virus..
Figures 2, 3 and 4 show that each drug individually

el ded e 759 § POGM%C30] Nighyes™ Bl T875%0 [alrdliiM% Slhightly
kbidNarAln 21.7 I%}”n but [gmefgisbavi riin on its own, antagonistic
ohipNaesy liittle antlvi ral{activity was detected in

($i/menge yp to 20ng/ M The effects off drug
combiningwitons were cal cul atpd on the ag¢tivity of each
yanpeund when tested al one} The expectled additive
ARMCHYF Pl protection was subtracted from the

%%nq‘?‘rent ally determ ned Pntivi ral agtivity at each

"Hati on concentration

Fixed 127 /0 pg/mLpMi% Highly 0/ -67 pg/mLpM% Slightly
concentration synergistic : antagonistic
of rIFNa-2b
(10 IU/mL)
combining with
varying
amounts of
BIT-225 & :
Ribavirin

Table 4

Further analysis of the data reveal 70% inhibition of viral CPE for the
combination of 5 IU/ml IFNa plus the lowest concentration of BIT225 tested (31nM),

plus the lowest concentration of Ribavirin tested (1.25 pg/ml). The same low

concentrations of BIT225 and Ribavirin, in the presence of 10 IU IFNa yielded 90%

virus inhibition. For comparison, from the earlier studies 5 IU/ml IFNa. alone gives

~8% inhibition; 31 nM BIT225 aloﬁe gives ~5% inhibition; and 1.25pg/ml Ribavirin

alone shows no antiviral activity. Clearly the triple combination is highly efficacious

Figure 5 shows the levels of virus inhibition seen with 31nM BIT225 and/or

1.25ug Ribavirin in the presence of absence of [FNa.

Figure 6 shows the full-range dose response curves for BIT225 in the presence of
5 and 10 IU/m IFNo and shows the enhanced antiviral effect by addition of 1.25 pg/ml.

The ECsg values for BIT225 in the presence of 5 or 10 IU/ml IFNa were

The inset shows the full range dose respon;se curves for Ribavirin in the presence of 5

determined as 92 (95% CI: 22 —385) oM and 71 (95% CI: 41 — 1240) nM, respectively, 4
by standard sigmoidal curve fitting performed with Prism software with Hill slope

5
10 against BVDV.
15
and 10 JU/m IFNc.
20

constrained. Similar curve fitting allowing a variable Hill slope yields equivalent ECsp




resulting in a positive value (synergy), a negative
val ue (antagonism, or zero (additivity) The synergy

wo 0008609 N units of concentration tines conceptT/AUR@®B/001130
times percent, for exanple, nm\% nM% nMr4 and the
like) was cal cul ated at the 95% confidence interval.
For these studies, synergy was g?fi ned as drug
combi nations yi el ding synergy volunes greater than 50.

Sl i ghaluys VAL 195 M, 8CddoM iafiéerddifl whith el W1usY &E%rgﬂlr%tl lirfCthe previous

activity have been operationally defined as yielding
synePRRF PSP unes of 50- 100 and >100, respectively.

Addi tive HidgndtpbRbROb ideREREEEs, YIRS 18YthY Qhth BB dxPerinidits in
range o% ~50.10 50, while synergy volunes between -50
and VI8 RivaYirwaes pedse dacavss ajkiryg combinatensitetiadyyigldad >70% inhibition
thosef wral ©OB. ai e hi ghly antagoni stic. Table 3 :

su rizes the results of the conbination studies:

Bl T22B8™8K& | FN had an average synergy vol une of 87

| U nTThe\B6nitrirchitiostidies with @hipoedd BITYYS shalvtthpugh not e t hat

t he value_j l.ose to the "highly synergistic" cut-off
and in 'oﬁ%hg?sc Ylene hpggood antivirl pctiviy with ﬁ'égpm"éluaef $19aM (95% CL:

was foundaea3be highly synergistic. Interestingly, the

T225/ Ri Lrin conbi patjion was_ slightly )
B agof ofiteed s REGEEinePmharEs, » (rENY: e S Yohut o8 IT225 in
i ts own haépreenavfisMURAIIFRE!E Mvbid tf DRnkEOSsiCI: 22 - 385),

i ndicates_that Ribavirin was antagonizing the strong
anti vi Pal Th§dHRle pampingtioppiBETZ2S, AFNig ansyRibeviein is sworglnsynergistic,

at t enpt geaahgvdw mhSERAST virsiecHeghR 5 18&.a§¥ﬂﬁ£1%¥1‘225 5, IU/m IFNt

between different conbinations of antiviral conpouhds,”

it owill ped dke/mt Ridavitikat the term O "synergy" is '

A sO coMml Vet idnbidid S lLut e sense. and hence a

evel of syRergy |édh (E:‘)éeﬁgsnlc g?é%h?eé’ ‘ie‘\’/vgﬁf'arﬁ)ﬁaw&ma%om oFthe three
si gni fi c&rmpyvindh Foespeole; § HUAH &N #5000 BOT2R56H 2. 5)kpAnl Ribavirin,

present | IV hATNG LRI KT 252 T8!s 13k Ribaviiic ™

Example 15 - Inhibition of HCV using a combination of BIT225 with Nucleoside
Analogs 2’-C-methyladenosine or 2°-C-methylcytidine.

20 - The nucleoside analogues of the present invention may be synthesised using
protocols described in Hecker SJ et al (2007) J. Med Chem. 50(16), 3891-6 (for 2’-C-
methyladenosine) and Antiviral Research (2007) 73(3), 161-8 (for 2°-C-methylcytidine).
Nucleoside analogues can also be obtained from commercial sources such as NANJING

. BAIFULI TECHNOLOGY CO., LTD.(NAN JING BAI FU LI KE JI YOU XIAN ZE

25 REN GONG SI), RM 701 , BLDG 15, High-Tech Zone, Nanjing, 210061, P.R.CHINA



BI T225 & rl FNa-2b 8 2-fold dilutions of B1T225;

hi gh-test concentration at 4mM BI T225 & Ribavirin 8
wQ@2600/0a8609 | uti ons of BI T225; hi gh-test concentpat/AUR008001130

AnM 5 2-fol d dilutions of Ribavirin; high-test

concentration at 20ng/nmL Antiviral Efficacy

Cytotoxicity Assay. Synergy/ Ant a(_zl:?oqﬁ I nterpretation

Syner gy/ Ant agoni sm | nterpretati sm Vol ume on

(U mLnM4g BIT225 & 72/-2 U nmnWo Slightly 3 /-2

I U mLmWo Addi tive rl FNa-2b; 1st synergistic Bl T225 &

106 /Tablef oBVDPVGerebigatian 4ssay - 10 |1 U ninvo Addi ti ve

rl FNs-2b; 2nd 1 U mbnmWe BI T225 & 84 / 0 | U nmLmWao

SHeghtly—04L -0 LU Mo Additive r|l ENa-2h: 3

Sylnlu- ROuNe O Q

Aelti225 & B'-C-risbigradénosine J | 18-laWlticnY BEBIT2ZH: high-tdat dareentiation at ApM

4 [-62 Slightly 4 / -7 |sp-ieldrdibtiod 8f 2 icvaethiB@nbosihé! high-test

1st ng/ m _nmWo ant agoni gtcbuceBlrdtRASt & @M/ -89 Slightly 07

ﬁl m/mmmmﬁggitive Ribazg\fi;rdin' anﬂg}ntaqonistlc '
25 Z-Gmethglsytigineght | ojd dijutjps ol BIFAA% RidieHest vancentration at 4uM

Bi'F &ome g 2-fold d ilutﬁs of 2’-C-methylcytidine; high-test concentration

at 10 uM

8 2-fold dilutions of BIT314; high-est concentration at 44N
5-2-old dilutions of rIFNa-2b; high-test concentration at 80
iU/mL

BIT314 & rIFNa-2b

Fixed concentration of rIFNa-2b
(6 IU/mL) combining with varying
amounts of BIT-314 & Ribavirin

Fixed con Fixed concentration of rIFNa-2b (5 1U/mL);
8 2-fold dilutions of BIT-314; high test concentration at 4uM;
5 2-fold dilutions of Ribavirin; high-test concentration at

20pg/mL

Antiviral Efficacy Cytotoxicity

Assay Synergy/Antagonism Interpretation Synergy/Antagonism Interpretation
: Volume Volume

BIT225 & 2’-C- 106.62/-3.41 pM*% Highly 1.91/ -53.29 uM*% Slightly
methyladenosine synergistic antagonistic
BiT225 & 2’-C- 71.23/0 uM*% Slightly 0/-18.31uM*% additive
methylcytidine : synergistic
BIT314 & riIFNa- | 311.42 /-2.11 Highly 0/-1.84pMIU/mL% Additive
2b MIU/mL% synergistic
Fixed 361.68/-12.19 Highly 22.65/-0.34 Additive
concentration of | uMug/mL% synergistic UMug/mL%
rIFNa-2b
(5 IU/mL)
combining with
varying
amounts of BIT-
314 & Ribavirin

Table 5 above summarises the results of combination studies with compound

BIT225 and nucleoside analogs, and compound BIT314 combinations with IFN and/or

5 ribavirin.



Ri bavirin; 3rd antagonistic BIT225 & 1/ -72 Slightly
2/ -4 my/ M _mWo Addi tive ng/ mLnWbe ant agoni sti c
woRmaviseIN; avg Table 3 - BVDV Conbi nati on AssSBYEAHE2BE01130
.14 - Inhibition of HCV usi ng a conbi nati on of Bl T225,
EFN and Ri bavirin The results of the above conbination
- studies reveal ed synergi sm betvveen the antiviral
.activities of BIT225 and | FNa. Y is al'so well -known

fromthe r.e that alth v as.ver ,
o1 oo REERALE, SR Bhafish! %9&2 2o R ol prrzosi-
4), €+!|@t*o'<lmpdmmd'exem¢smdcag$nit ke véns.i Kigural7 soots thathgthmizcleoside

1 encanaloflVEE BELE DOMauafly LR Ryttt B0 0PI R I KB sine

reporte etween ri rin-an

t hi SEQ@S 206e A0 (950a01: 115452803 )i Na-hih Byndme ECso= 2. 75 1M (95%

conc tions of both drugs tested. The effect of
$ﬁ8@?8h86PN%IT225 | FNa and Ri bavirin was tested

TWO fi xedys befake, E@%@e&@@ﬁﬁﬁ% SAlbiRSnsQferd Eeﬁ@llétéi d’?lrlﬁe é]cgv1ty of

U m) were chosen and tested agai nst 0 vary

conc@hi fempopMkwhan testedadoge o Khe qappgicd additive Sntt"\%l-ﬁf ¢fEetion was

di | Wubteitted@HonBhd &drerimERiNyHehtingihed %ﬁfvn‘ﬁ%ﬁﬁ%}tzﬁ 84ch @PmBhation
4mM and 5 two-f dilutjons of Ribavirin froma

hi gHPE8t at@&ﬁ?&ﬁ*{‘% 4t BATUSE VEungYRreXhet toettive palge (apfagonism), or
10e'S UletoS(additivity R IThe Slyrlefy balakR (#h unft oM onteahiibnINies beticedttagion

o B 5 BT R A et
ContfisredonfitenGe ihenenl. Fox theseaide Nyhaagy @ik defindd as@elgCRmbinations
Fi x eerl& ”%%Qrtg{' Q/E)llur%gs grféaterl tEanNaSOZth(hgy synergls)nc activity and highly
synergistic activity have been operationally defined as yielding synergy volumes of 50-
15 100 and >100, respectively. Additive drug interactions have synergy volumes in the
rahge of -50 to 5 0, while synergy volumes between -50 and -100 are considered slightly
antagonistic and those < -100 are highly antagonistic.
Table § summarizes the results of the combination studies: BIT225 and 2°-C-
methyladenosine had an average synergy volume of 106 uM>% indicating “high”
20 synergy. BIT225 and 2’- C-methylcytldme had an average synergy volume of 71 uM?*%
indicating “slight” synergy.
Figures 8 and 9 show the changes to dose response curves for BIT225 in the
presence of various concentrations of 2’-C-methyladenosine or 2’~C-rhethylcytidine,
- respectively.
26 Example 16 - Inhibition of HCV using a combination of BIT314 with IFN.
Combinations of BIT314/IFN were tested against the virus, Two previous
experiments with BIT314 tested individually against BVDV yielded EC,, values of,
210nM and 390nM (average =300nM). Similarly, we have previously determined an
ECsp value 0of 21.7 IU/ml fof rIFNa-2b. Figure 10 includes the dose response curve for
30  BIT314, as determined in a third experiment, which was part of these combination
studies. In that experiment the ECsg for BIT314 was 540 nM.



riFNa-2b 5 2-fold dilutions of Ribavirin; high test
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fixed - sub ECsg - concentration of IFNo (5 lU/hl) was chosen and tested against varying
concentrations of BIT314 and Ribavirin: 8 two-fold dilutions of BIT314 from a high-test
concentration of 4pM and 5 two-fold dilutions of Ribavirin from a high-test

15 concentration of 20pg/ml were tested. The results, summarised in Table X, show highly
synergistic antiviral activities between BIT314 and Ribavirin in the presence of IFNa.:
synery/antagonism volume of 361 puMpg/mi%. 4 A

Figure 10 shows full-range dose response curves for BIT314 in the presence of
and various concentr_ations of rIFNa-2b and Figure 11 illustrates the enhanced antiviral

20  effect by addition of 5 IU/m IFNe + 1.25 pg/ml ribavirin and 5 [U/m IFNa + 2.5 pg/ml
ribavirin. The ECsq value for BIT314 alone, in this experiment, was 540 nM (95% CI:
389 to 739 nM) and; in the presence of 5 IU/ml IFNa plus 1.25 pg/ml ribavirin was 183
nM (95% CI: 148 to 226 nM), as determined by standard sigmoidal curve fitting
pérformed with Prism software.

25 Summary
The combination studies with compound BIT314show that: _

e BIT314 alone has good antiviral activity with an average ECsp value of 380nM
(SEM 95.4, n=3)). |
e BIT314 shows synergism in combination with IFNa; the ECsg value of BIT314 in
30 the presence of 40 IU/mi IFN« is lowered to appioximately 60nM.
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The triple conbination of BIT225, |FNa and Ribavirin
is strongly synergistic, yielding 70% i nhi bition of
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EC50 = 2.16 nM (95% Cl: 1.54 to 3.03 mM;
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Exanpl e 16 - Inhibition of HCV using a conbination of
Bl T314 with I FN. Conbi nations of BI T3 14/1FN were
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with BIT314 tested individually against BVDV yielded
EC50 val ues of, 210nM and 390nM (average = 300nM).
Simlarly, we have previously deg-erm ned an .EC50 val ue
of 21.7 1UmM for rlFNa-2b. Fi gure 10 includes the
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synergistic antiviral activities between Bl T314 and
Ri bavirin in the presence of |IFNa: synery/antagoni sm

wo edoaoeseod 361 nivig/ M % 4 Figure 10 shows fuIPCT/angmsmonso
dose response curves for BIT3 14 in the presence of
and various concentrations of rlFNa-2b and Figure 11
illustrates the enhanced anti vi ri\% effect by addition
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Wenzel - Mat her s 2003. Synergistic in
vitro in RS gen al pha interferon and

Ri bavi r¢gh afjai nst bovi ne viral diarrhea virus and

yel l ow Nevef virus as surrogate nodels of hepatitis C
virus replication. Antimcrob. Agents CREm#Sher.
47:2293-2298. Buckwold, V.E., B.E Beer, and R O

Doni s. (6-0@6yl-Bowtheyl)gianidinckoaiprikiag theistrudues a
surrogate nodel of hepatitis C virus for the

eval uation of antiviral agentsw Antiviral Res.

60: 1- 15. THE CLAI M5 DEFI N{NG THE | NVENTI ON ARE AS

FOLLOWG: - 1. Acopprasi tior_f he treatment of HCV

conpri si ng houndof Fdinul aMe : wherein R is

phenyl , sub enyI , haphthyl, substituted
R-1 s s€f ected from BIT-306

5  (5-phenyl-2-napthoyl)guanidine comprising the structure
NH

Ha

Iz

BIT-307

(5-(thien-2-yl)-2-napthoyl)guanidine comprisihg the structure

NH

NH;

BIT-308



and nis 1, 2, 3 or 4; F is independently hal ogen,

al kyl, halo or polyhalo alkyl; Qis independently
whyavogesny al koxy especial ly met hoxy, al kyl esperiabkdog/001130

met hyl, cycl oal kyl, thienyl, furyl, pyrazolyl,

substituted pyrazolyl, pyridyl, substituted pyridyl,

phenyl , substituted phenyl, halofﬁspe0|ally chloro or

brono, heterocycle ("het"), or Qis |ndependently S

-l el ect f; S ched chai

al iyl SRar Py 1o S P B A R B pore

alkoxy and pharmaceutically acceptable salts thereof

in conblnatlon with at ||l easf one additional agent

havi ng anti - agt LYg . The conposition

according t whel ei n™the conpound of fornula

| is selecteg he foll ow ng:

(3-ben2"yl) ci fnanoyl guani di ne conpr|S|ng the structure

2, 3-met hyl enedi oxyci nnanoyl guani di ne conprising the

structure 5 ay| - 2- napt hoyl guani di ne conprising the

structuge 3(\ n- 4-yl) - propenoyl guani di ne conpri sing

t he. struct uFe5- br ono- 6- met hoxy- 2- napt hoyl guani di ne

conprisfng the structure 1

5-t hi ophen napht hoyl guani di ne conprlglng t he

struct 4+6- @I)(I]-thm%g\}qm ine comprising the structure

ei zol - 4-yl ) 2- napht hoyl guani di ne conprising the

structure(l-nmet hoxy-2- naptthoyl ) guani di ne conpri si ng
the structure (3- nethoxgﬁ%;?apthoyl)guanidine
conpri :

e o
N NH,

o) ' ' BIT-311
5
(5-cyclopropyl-2-napthoyl)guanidine comprising the structure
0 NH
NH,
10

BIT-312



( 5- br ono- 2- napt hoyl ) guani di ne conprising the structure
(1, 4- di net hoxy- 2- napt hoyl ) guani di ne conpri sing the
W@ oonoissne Bl T- 304( 6- ( 3-t hi enyl ) - 2- napt hoyl ) guB@i/dU2@®s/001130
conprising the structure
( 6- nmet hyl - 2- napt hoyl ) guani di ne conpri sing the
structure (5-pheny|-2-napthoy|)g§?pidine conpri si ng
the structure (5-(thien-2-yl)-2-napthoyl)guanidi ne

"o byr Gorr 2 pf R Ragtomiaie i atdRor i o) ng < e

structure (5-(3-furyl)-2~napthoyl)guani di ne conpri si ng

the structure (5-cycfopropyl - 2- napt hoyl ) guani di ne
conprising the _strucjure X

Bl T- 312¢% ' ygyani di ne conprising the
struct H

(6- (I -k ol - 4-yl)-2-napt hoyl ) guani di ni um

acetate sing the structure :
(5-(2, 6-di met hoxypryridin-3-yl)-2-napthoyl)guani di ne
conprisify the BIT-313
structure(5-(2-chl orophenyl) -2-napt hoyl ) guani dl ne
conpr i $i(hgnethyépredzo ity 2enapthoyl)guanidinium acetate comprising the structure
- (5-(4-(acetyl am no) phenyl ) - 2- napt hoyl ) guani di ne
conprising the structure o  NH
Bl T- 317(5- ( 3- (acet yl am no) pheny||) - 2- napt hoyl ) guani di ne
" conprising the strug ure._
(5-(4-((met hyl sul pt ]
‘dine conprising t ¢ and pharnmaceutically
accept abl e 59 The conposition according

to cl aid or Elaim?2, wherein the tAanine or inmne
group of the_guani dyl portionvof/%ﬂgefonpound'of ‘
Fornmul a | fs'present as the fregAfasey a h%gﬁéﬁg, an
organic or inorganic salt or a conbination théreof. 4

The conposition according to any one of clains 1 to 3
wherein the at ‘| east

) - 2=nw@apt hoyl ) guani

5

(5-(2,6-dimethoxypryridin-3-yl)-2-napthoyl)guanidine comprising the siructure



one additional agent having anti-viral activity is
sel ected from a nucl eosi de anal ogue inhibitor, a
wornssheosi de anal og i nhibitor, protease i nhP@I/AT2G08/001130
HCV pol ynerase inhibitor or a serine protease
~inhibitor.5. The conposition according to any one of
the preceding claims, wherein thesat |east one
addi ti onal agent haV|ng anti- viral activity is an
Interferon (EFN). 6., The gpnposition according to
‘claim5, wherein th= Intefferon is selected fromthe
group caopsistinag of ‘a_ty | and a type Il IFN. 7. The
conposi a2 fding fio cl &*m 6, wherein the IFNis
sel ect ¢ ! group consisting of IFNa, |IFNb and
| FNg. 8.Jh€ TtaAposition according to any one of
~clains 5 {o 7, wherein the IFN is selected.fromthe
group ¢ 'sti-ghof, | FN a-2a, |FN a-2b, |FNa-n3, |FNa
con-1, a, IFN-bl , ITFN-g I b, peginterferon a-2b
and pe-lnte eron a-2a. 9. The conposition according
to any OR claims 1 to 3, wherein the at |east one
addi ti onal agent having anti-viral activity conprises
one or nooa, of | FNa-2b and Ribavirin; |ghay2a and
Ri bavirin; pegylated IFNa 2a and RlbaV|r|n or

pegyl a Viri The .conpasi tion
accor dlkﬁﬁgz h%gyl c,y ?B uam‘{]"le ﬁogpgsmmrsgﬁﬁmfhe at
| east one addltlonal agent having anti-viral activity
conpri ses one or nnr} co unds sel ected froma HCV
protease jnhibitor, g HCVjpolymerase inhibitor or a

e” | MYyl tORy, 11. The conposition

agent havi ng antl-V|raI activity

conpri sesyone Of. nore nucl eosi de

BIT-316.
(5-(4-(acetylamino)phenyl)-2-napthoyl)guanidine comprising the structure

o] NH

NH;

BIT-317



anal ogues. 12. The conposition of claim1l1l, wherein
t he nucl eosi de anal ogue is selected from

wQ@200a008s0hy| adenosi ne and Bl T225/ 2' - C- et hy| cypPCTVAD2(008/001130
4' -azidocytosine, T - deoxy-2'-fluorocytidine, and
2'-Onethylcytidine. 13. The conposition according to
any one of clainms 1 to 12, whergyn the conpositionis
a synergistic conposition. 14. The conposition
accor
v R e AL ST lukfe St B Bridie
adm ni st ered S|nultane psly. 15. The conposition
according to any gne off claims 1 to 12, wherein the

i ndi vi dual cegponeats the conposition may be

admi ni A gpar atfel y Mt a sequential manner and in
any or phar maceuti cal conposition for the

t r eat el , conprising a conposition according

| cal acceptable carriers or derivatives.17.
reduci ng, retarding or otherw se

i nhi bi ™Gy omﬁh and/or replication of HCV conpri sing
contacting a |cel | infected with said HCV or exposed to
HCV with a gghgg;ition according to any one of clains
1 to 14. 187 Ahethod for preventing tﬁé T-3H¥ ecti on of
a cell exposed to HCV conprising contacting said cel
Wit h qsqomeiytshxphom)ammpphgnyn)ez papyhoyheuaniding] cainpsing the
14. 19 e, nethod for the therapeutic or prophylactic
treatﬁ%ﬁ? 5f a subj ect exposed to or infected wth HCV"
conprising the adn1n|str%}|on to said subject of a
conposi tion accordllg tﬁui?y one of clainms 1 to 14.

N NH,
H

NH

o\s /
/ o BIT-319
and pharmaceutically acceptable salts thereof.
3. The composition according to claim 1 or claim 2, wherein the amine or imine
group of the guanidyl portion of the compound of Formula I is present as the free
10  base, a hydrate, an organic or inorganic salt or a combination thereof.

4. The composition according to any one of claims 1 to 3 wherein the at least
one additional agent having anti-viral activity is selected from a nucleoside analogue
inhibitor, a non-nucleoside analog inhibitor, protease inhibitor, a HCV polymerase
inhibitor or a serine protease inhibitor.

15



20. A nethod of treating Hepatitis C conprising

adm ni stering an effective amount of a composition
waec@onieny to any one of clains 1 to 12 to a SPUf/avUR008M01130

need thereof. 2 1. A nethod of treating a Hepatitis C

conprising adm nistering an effective anmount of a

conposi tion according to any one af clains 1 to 14 to -

a subject in need thereof, wherein said conposition

i nhi bit The net accordin
anyone 2 Ff?fgpé)sn%f 811& ?ﬁ cho%m\%ﬁ%rag %nesog i'd PCS ﬁ%%%?‘?‘g‘&nwﬁem the at
admi ni deast eng additional zgeoisiipg Gty iraliactiviypesr linmfemhl(gFN)

subcut gneou Sﬂl%’ conllfﬂgl'ﬁ@t? gc%&]ldﬂ'{gltg blalinqg r‘g’%ﬁ L e hx%/{érferon is selected from

i nt ranmuscul ar I ntraoc
i nt r ac dhegrpun ¢0ylSlstlDat0faMSéh¢% type HiENucosal |y, or by

i nfusi gn or gfl y, Joﬁﬁ%ﬂd:lcgrdm 't@cfa}{n rd'ﬁ%tenpﬁt ?I!:N selected ﬁ'orﬁ tixe

i mpl ant. 23. The acc ‘0 any one of
19 to mounmeql%mmflﬁélasumﬁemﬂlmyneed thereof is a

mammal g a | an|

| abor ator y ;1“ eegfg%%&lap&n&dmgc amtll V& o\t;m F"(r]ns § g?m‘fvg‘er%tbe IFN is
The rretShlefdecaﬁmn ﬂt¢|gugxptconsuslt1ag of, IB}I ovitac IR d0-2b,IENRBIHFNG con-1,
isapr tho ceor to. cl 1m24

wher ei n e pr| lt Igp\fg g’:) Eﬁ%pe&nte eron o.-2a.

cortfosiot | onThecmzmrpdsnﬁngl etc@oraimg tcom@ Py o€ t1giiAY td 3fhelin th8 at least
t he prepar nuf a%turF of .a medi canent for th

t reat men dq‘fgu% ag'f”}t gantiyyral NIy OPIISER PG ST PPERP £1FNa-2b and
accor diRigavirin; ENa- Mk&xd(ﬁibaﬁ}'lrﬁhf PEeylatddIFlid-dand R®avirin or pegylated

pr epar or nufacture of a nedi canent for the
treat “'2?%%3%%1’9# s C, wherein said conposition

i nhi bi t18. HCYhdxbnipbatid ddcording to any one of claims 1 to 3, wherein the at least
15 one additional agent having anti-viral activity comprises one or more compounds
selected from a HCV protease inhibitor, a HCV polymerase inhibitor or a HCV serine
protease inhibitor. ‘
11.  The composition according to any one of claims 1 to 3, wherein the at least
one additional agent having' anti-viral activity comprises one or more nucleoside
20 analogues. .
12.  The composition of claim 11, wherein the nucleoside analogue is selected
from 2°-C-methyladenosine and BIT225/2°-C-methylcytidine, 4’-azidocytosine, 2’-
deoxy-2’-fluorocytidine, and 2’-O-methylcytidine.
13. The compositioh according to any one of claims 1 to 12, wherein the .
25  composition is'a synergistic composition.
14 The composition according to any one of claims 1 to 12, wherein the
individual components of the composition may be administered simultaneously.
15, The composition according to any one of claims 1 to 12, wherein the
individual components of the composition may be administered separately in 2
30  sequential manner and in any order. '
16. A pllarmaceutical composition for the treatment of HCV, comprising a
composition according to any one of claims 1 to 15 together with one or more

pharmaceutical acceptable carriers or derivatives.
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17. A method for reducing, retarding or otherwise inhibiting growth and/or
replication of HCV comprising contacting a cell infected with said HCV or exposed
to HCV with a composition according to any one of claims 1 to 14.

18. A method for preventing the infection of a cell exposed to HCV comprising

contacting said cell with a composition according to any one of claims 1 to 14,

'19. A method for the therapeutic or prophylactic treatment of a subject exposed to

or infected with HCV comprising the administration to said subject of a composition
according to any one of claims 1 to 14. v

20. A method of treating Hepatitis C comprising administering an effective
amount of a composition acc_:drding to any one of claims 1 to 12 to a subject in need
thereof. _

21. A method of treating a Hepatitis C comprising administering an effective
amount of a composition according to any one of claims 1 to 14 to a squect in need
thereof, wherein said composition inhibits HCV p7 protein.

22.  The method according to any one of claims 19 to 21 wherein said composition
is ‘administered intravenously (iv), intraperitoneally, subcutaneously, intracranially,
intradermally, intramuscularly, intraocularly, intrathecaliy, intracerebrally,
intranasally, transmucosally, or by infusion orally, rectally, via iv drip, patch or |
implant. '

23. The method according to any one of claims 19 to 21, wherein the subject in
need thereof is a mammal, a livestock aniinal, a companion animal a laboratory test

animal or a captive wild animal.

-24.  The method according to claim\23, wherein the mammal is a primate.

25.  The method according to claim 24, wherein the primate is a human.

26.  Use of a composition according to any one of claims 1 to 14 in the preparation
or manufacture of a medicament for the treatment of Hepatitis C.

27. - Use of a composition according to any one of claims 1 to 14 in the prepération
or manufacture of a medicament for the treatment of Hepatitis C, wherein said

composition inhibits HCV p7 prote:in.



