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WD 2004/ 030670 PCT/ US2003/ 030402 POTENT | NH Bl TOR OF

HCV SERI NE PROTEASE FI ELD OF THE | NVENTI ON 5 Thi s
wonvewnisoan rel ates in general to oral phar naceeCirasbk003/030402

conpositions, kits and nethods of treating and

preventing Hepatitis C Viral (HCV) infections wherein

a potent inhibitor of HCV serine protease is used in

a sel ected dosage range. BACKGROUND OF THE | NVENTI ON

10 The i 'gd;wwf eNBITRIPOR/ORHCYEERRYE PROTEASEUT I ent

t her api es emer g1 ng an evastafting 1 nfectious

liver disease caused by Hepatitis C Virus (HCV)

wor | dwi de have warranted significant efforts in the

devel opnent of new therapeutics. Wth the insights

gai ned in the desi gnEpb GfuTHE INVRENDLE I ci ency Virus

(HI'V) protease inhibitors for the treatnent O&EN [2,(8)m
Thisgiventian relaibs i generab toseral phepnessaticalsempAYEeRss Kithandyethods

si.gn 15 active site. . phihit o inhibi

ob i BB bt g b T Rl GICY) oteb s Ny Bt jiflnt intbitr
of AGYQrine hestead ipacd émb sclediéd devage rappar t ed conpetitive

peptide inhibitors based on N-term nal cl eavage

products (Llinas-Brunet et al, Bioorganic & Medicinal

Chem stry Let t epciGREVND OrHFHE T VHENTIRA and
2719-2724). Opt P%Czat?‘on studi es on these peptide

Thehinbddqosts ¢fédadyoandeoldiabiisy exfycupfent feerdried dov fiy ewerging and
(PR A B LS YR PUFR L) RS v
&A”r%ted"s'ig@iﬁ%afnt EbrtOnRhe deypment of new therapeutics. With the insights
gained in the design of Human Immunodeficiency Virus (HIV) protease inhibitors for
the treatment of AIDS, a similar substrate-based approach was undertaken to design
active site inhibitors of the NS3 serine protease with promise in blocking viral

replication in HCV-infected patients.

We have reported competitive peptide inhibitors based on N-terminal cleavage products
(Llinds-Brunet et al, Bioorganic & Medicinal Chemistry Letters, 8 (1998), 1713-1718
and 2719-2724). Optimization studies on these peptide inhibitors led to the discovery of
the following Compound (1), a small, selective and potent inhibitor of the HCV NS3

serine protease:
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-H 25 (1) -1 WO 2004/030670 PCT/ US2003/ 030402

Conmpound (1) falls within the scope of the nmacrocyclic
woepidiodes7aeri es of HCV inhibitors disclosed i RCYWDS2003/030402

00/ 59929 (Boehringer Ingel heim (Canada) Ltd.) and U S.

Application No. 09/760,946, filed 1/16/01 (Tsantrizos

et al.), which application is herein 5 incorporated by

reference. Conpound (1) is disclosed as Conpound # 822

in the aforenmentioned WO and U.S. Application

docunments. Conpound (1), was selected from an

Gormperngle i) Galls ewithin theh Basipe o thei mtacmyelm peptide tsewes of HCV

B Ga R s PR] [RRRES roE e G i) ana U,

Applivatiog No 109/760094¥, fitdd H'e6/0€ $Tdantridae epzﬂqsﬁﬁféﬁ a@f)h@atlon is herein
C-termnal] carboxylic acid functionality.

ipruprated by defpence Leqneraund; ¢ly inidisslased @ec@omnmmdh% r822 in the
BERLRARS R WO ﬁ‘ﬁawgrkg}?l?&‘ﬁoﬁﬁg&lﬂen%ta' ned with more

convent i onal sses cova reversible serine
pr ot ease |nh|b|tors I'nhibitor constant (Ki) values of

d 0. 66 W th a non- coval ent corrpet tive
CosBeowii! G iragiseiocled ki Sp optinived SFore iiAep A} ppieshin vitro
RtioReYand nds L@i@l&ﬂﬁhﬁ%ﬁlﬂetﬁ%yﬁrﬁu Shitghl LdREciRS3 Zslf’sﬁétfﬁ%uishing

roteases o genotypes l'a and [ b respective
éllmdpmefrfb @)nmené(ﬁsnhnbgon seimiebiis the \presthdecaity Ci-tnnhimahcarboxyhc

e e SRR e L e
ﬂvbpeﬁ@mcﬁ %@Iﬁy a8tGink@ Wl@l&ﬁ@ﬂe%ﬂ%ﬁ&ﬁ)ﬂﬁ rcla@w bl AbRIrevBRible serine
ability of Conpound (1) bl ock
RSP@@%dﬁ@bH@ﬁﬁeﬂ@l@hﬁOTmﬂm}fQ%@%) Malwmfe%%(? ndl and 46 nM with a non-

dolch e SBnGANNE e A R drwerCOIPRML Pork 288 1 Yo steady

i oavai e rn various animar speci es.
speie eelocHy tahaliytiy visingvthe INS3 gerhith ﬁiétddﬁésaoﬂ HC}ngBiﬁdtypes la and 1b
nodel. s a(;(jiadeq ate pre-clinical safety . profi

TERRFRIO Y (P aks: @)3F@E@%dtsflﬁhlb’rtmo‘gEPWchl Iyras cells and showed
|
18%%%&10% IRivi@h g? Ig%gotéﬁi& r@ﬁ{c'aﬁ&ggl %ng’?@gf&{ RE model

for the treatnent ction
Ss'stnglt eMccrhamsgl afeston siudies ifirthee @bmbystrmddeths abilieg b8 Cot@ound (1)

R et PR TRR SIS SaBa0ATH S50 Shaton-comainin
cfeDM NGorh dﬁﬂ Weld otafll &Higdvaflatle ik Qar@R0alBhal BpddR! tIYview of the
mal e subj ects. Durln a recent

potent activity in vitro, good PK data in animal models and adequate pre-clinical safety
profile, Compound (1) was selected for in-depth clinical evaluation in man as a novel

antiviral compound class for the treatment of HCV infection.

In a first single rising dose trial in healthy male subjects the tolerability and
pharmacokinetic parameters of Compound (1) were investigated. Compound (1) was
found to be well tolerated up to 2000 mg in healthy male subjects. During a recent
clinical study (randomized, placebo-controlled, double-blinded, multi-center trial) in
patients with chronic HCV infection, it was discovered that Compound (1) administered
in an oral pharmaceutical formulation at a selected dosage range was highly effective at

reducing the viral load of HCV infected patients. The degree of viral load reduction
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clinical study (random zed, placebo-controlled,
doubl e-blinded, nulti-center trial) in patients with
woho@rBe76iCV i nfection, it was di scovered that PConsze8430402
(1) administered 30 in an oral pharnmaceuti cal
formul ation at a sel ected dosage range was highly
effective at reducing the viral |oad of HCV infected
patients. The degree of viral load reduction -2 WO
é%@%é&ﬁg&{a%oﬁ GF/AdRg8Rd QBPHAL a siBficaAl Bhdiufés bﬁedrﬁrﬂlﬁng, with
npoun 1) was a‘significant and unexpecte f| ndi.n
suint [patisdsnevenaeiperiencing/vp te R Pelogardyatign ip vite! kpad Wl&gﬂ %8 hours

ction.n.vira 48 hours after the
%%tFrr f‘éﬁmdﬂ’ilfgitf%lf’i‘l8k&§¥npﬁ%ﬁn%g§hd (1). 5 SUMMARY OF THE
I NVENTI ON I n one enbodi nent, the pr esent invention is
directed to oral phar rraceutl caI ositions
conpri si ng Corrpouﬁw nﬁg@Ncal ly
acceptable salt thereof, in an amount of about 25 ngy
to 500 ng dissolved in at | east one sol vent sel ected
Thr efie 1&n]$®ﬂ1meﬁthyﬂhe npregént ¢ ddventidthais o direqred pipl end @hgmaiceutical
and wat er, m xture eof , . opti onal
ceawpanﬁnmoramlsgr& %‘%P%'gﬁ{] (Dt %‘Eﬁ%lw%ﬁwptaﬁee salt thereof,

iff gg‘%&?ﬂg ?Pé:boﬁf"@S T fohR)0 159A}s8b10e @ HeatdEastBA® solvent selected from

active Tagents Selected, for exanple, from

;ﬁ)lh_stelth&lerwl %g:eht sﬂlamﬂhﬂmopud@m:l alynoy anglerwater, 0?th anixtures thereof,
|nh|!€;l &F'i% 1 ot%‘age i nhi bitors of other

PLPY Ys S% GO8IAREE 'f“?? 1 , HV inhibitors,

Hepatitis A Virus (HAV) inhibitors, Hepatitis B Virus

(HBV) inhibitors and |iver immunoprotective ag eg(;1
The phroaesutisatbentipasiiions tdaa fyrthete pRNtRIA QNS PTOROFS 2 itional active

a%lﬁ%tec;t Fedogﬁpexaﬁlgf %Un]l %hﬁ%ral %%eﬁt@ 1&3%@1&51’}1 fsents, other
1ﬂﬁibﬁ6isaiﬂ eCvaNs3 pﬂb&ra@@fmhlbmts (olﬁbt}&t tdrgats in tedIQV lifheycle, HIV

f0| : OWI ! m?tggle& b’?lg‘gléﬁt% Hgltbﬁ ?I’%ﬁ%tﬁis{l%"yi%? ?_ﬁ%&)ﬁ@gbitors and
%ﬁﬁ@go%@%ctéjzéa GHEH i bitor of another target in the

V inhibitor, an HAV inhibitor or
an HBV inhibitor, or a l iver i mrunopr ot ecti ve agent.
@Inqngg{%ég%g(ﬁg%gdhggg%%ﬁn ! glls}e }I‘?A_E? t%nat lh?@ompc'nslng

(a) about 25 mg to 500 mg of Compound (1), or a pharmaceutically

acceptable salt thereof; and

(b) at least one of the following additional agents: an antiviral agent, an
immunomodulatory agent, another inhibitor of HCV NS3 protease, an
inhibitor of another target in the HCV life cycle, an HIV inhibitor, an

HAV inhibitor or an HBV inhibitor, or a liver immunoprotective agent.

In another embodiment, the present invention is directed to the use of a Compound (1),
or a pharmaceutically acceptable salt thereof, for the preparation of an oral

pharmaceutical composition for treating or preventing HCV infection in a mammal
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or a pharmaceutically acceptable salt thereof, for the
preparation of an oral 30 pharnaceutical conposition
woano4tseabi ng or preventing HCV infection in aPaumsEi03/030402
-3 WD 2004/ 030670 PCT/ US2003/ 030402 wherein about
50mg to 1000ng of Conmpound (1), or a pharmaceutically
acceptable salt thereof, is admnistered to said
manmal per day in single or nultiple doses. |In another
VR AR pnE15 | RAREEOH CORBBd (D or% (oA el sBoeptable sel
thremenfpis adonnistesidng said maninstl et day incinglé of meltipie dosehout
50mg to 1000ngy of Compound (1), or a pharmaceutically
acceptabl e salt thereof, per day in single or
Iahbihet 8mBe&i&ent, IHE tﬁr@@ﬂ[ﬂ fl&itioal isOdirefA 10€a YiethaiNoPkBhting or
phar maceut i cal corrp05| tion, and the conposition can
eﬂvs@tmg) HQY rinfegonpin ntomemlrwé dlopipsishlg administeringetor aid mammal

SR O Y BB, g ot

pElF Qia?aﬁﬁ sirigdidai thItﬁaleDfdo@ésherSudhaﬁdmlrﬁsttamh heanHBY Viaf en oral
cycle, HHV inhibjtors, HAV inhibjtors, HBV inhibitors
ph?f@lqcpw qoﬁ‘%ﬁ&’ﬁﬂ&ﬁ’fiaoﬁ%tth‘?/ COMPOSIION Gk 2lSOnBPIHAIN| BRF GF more

nd pha eu al cc bl
BRI ol Qe PRERERSE 100 g RE CORYAD) BRI g,
1mhmﬁempdt1|a&my agems;iottﬁee ahlatlitovs taf HHCV Iﬂﬁﬁ pHit&é,se,amhﬂmb&e of other

SRR R I BB A

MR HAop@tdcif@hgertd) 0T 8e | l%@fn'bﬁﬁhén il ngfotuﬁg (), to? a"@érﬁﬁéjeutwally

V, ‘and the conbination of Conpoun
apmvtabba: eult itberkofy andept HBV emlslzblltt)r tCh@ rl@oﬁsedaﬁ@dtr@ﬁt thpse patients

chBitisrest ui vieh e G i B emBRRUEE ofr Chioapih ). o @

pRArniceMeslly cepil€ kdlt th’éfbol@e a‘hﬁreanHmd inhibitde\af BR0I¥AQ0 treat
1 variety or non- genoa%)l variety, acute or 20
thase matlentﬂemnfwfeécwlbﬁ aed B\, apiddthe gampietjorypf Compound (1),

Egﬁ)hgﬁlﬁac gta%&gtagkoslé{ﬁﬁh ofd ecl h?ﬁﬁv iifiBbifor cgh |b¥ used to treat

uses an
that IpaﬂentmﬁomfteteﬂrvﬁﬁEHCV mde[mBVo Iﬂ“ﬂeaaethbds @f trdd@ventior @keven’uon

| oad reduct|on or 31oginthe treated patie
hgfeihean bﬁqusmg ?#&\?Sﬁ“é’typfé qr1eEY LR BFHOODPS L Pv&ﬁ‘e% acute or
chiRgiCaeRomastieh, dmarimal wide Jv)met?rog ‘”i‘)sg%ﬁ gg?ﬁlﬁﬁéﬁ ERubY as described

acceptable salt thereof,
more fully herein.

In additional embodiments, the uses and methods of the present invention lead to a
HCYV viral load reduction of 1, 2 or 3 log in the treated patient within 48 hours after the
first administration of the Compound of formula (1), or a pharmaceutically acceptable

salt thereof, to the patient.

In another embodiment, the present invention is directed to the use of a compound of
formula (1), or a pharmaceutically acceptable salt thereof, as a control substance for

validating an HCV replication assay and also as a control substance for determining the
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I n anot her enbodi nent, the present invention is
directed to the use of a conmpound of fornula (1), or

wa phasedceut i cal |y acceptabl e salt thereof, aBC&US2003/030402
control substance for 30 validating an HCV
replication assay and al so as a control substance for
determining the -4 WD 2004/030670 PCT/ US2003/ 030402
rel ative effectiveness of one or nore substances,

SRR OB B G e tq%@tﬁﬁﬁ@ﬁaf@% (B e
rdpiitationtdfdiGVTer ms not specifically defined herein

shoul d be given the nea s that woul d beT%l ven

t hem by oneDETAILED DE%RWEFIQN OF THE ENVEDfLTIONe

di scl osure and the context. As used throughout the
present application, however, unless specified to the
I.cont Dafigitiohkie 10 foll owi ng terns have the neani ng

i ndi cated: The term "about” neans within 10%

preferably within 5% and nore preferably within 1 %
Tenn A NEA Y IR ARE] AGHShoiT® be SRR Cmea ARAba ARolBbe given

nmeans from 22 ng, preferably from 23.75
tplBe@Dyrape od ﬁkilllrm rtlae 411: mﬂ@habf the disolns@.ang ﬂneocozsexz 5Aﬂgsed

out S ASSPC i ate
tf@%ﬁﬂ\ﬁggpfhs Pﬁesem'agBB 1°9¢ *}Pdvet"Sr e Fﬁfpecﬁ’?gn"? E’re
folwind %ﬁ@l@ﬁaxteothwwaﬁﬁ/%hﬁﬁ&atécbe | ower (X) and umoer (Y)
values of the recited range. For exanple, "about 25
ng to 500 ng" is equi vaI ent to "about 25 ng to about

TEQPeﬁﬁ{g "abm?tg s BRHE i0F a%&é@%ﬁf%ﬁ [h's /0. 368 %&é‘g}egé}%lg within

resp ec 10 a used hérern
1 Boudfat @mevame cﬂ‘range. Eurtehamplbhabsmmang’f mammﬁlomeaisaam 5

j ud Sui L e use j n cont
n{g'p 3 %bléifﬁ% ﬁét%gfg&'r lee%ndampmrg ewbé% %Meéuéo 25.25 mg.
VT]R:E'tEéerm “abdt? fsaa{sb&ﬁbt%cﬁkrltﬁﬁ% ro %Qf&@?% a{a otFemg to Y

, commensurate with a reas bénetit/ris
g8} the terarfthbett’ecintanded trmodiéy both ehmdeeu (9] andelppeﬂ(é( ) values of

subst ance i s, used i.n., r_.nmac cal,,.25 co

B B0 AT FRUREI SPyhyodRe Byt atne SRR ahoth 25 me
oot 90 Mgrpound (1) which is, wthin the scope of

sound nedi cal judgnent, swtabl e for use in contact

with the tissues

The term “pharmaceutically acceptable” with respect to a substance as used herein
means that substance which is, within the scope of sound medical judgment, suitable for
use in contact with the tissues of humans and lower animals without undue toxicity,
irritation, allergic response, and the like, commensurate with a reasonable benefit/risk
ratio, and effective for the intended use when the substance is used in a pharmaceutical

composition.

The term “pharmaceutically acceptable salt” means a salt of Compound (1) which is,
within the scope of sound medical judgment, suitable for use in contact with the tissues
of humans and lower animals without undue toxicity, irritation, allergic response, and
the like, commensurate with a reasonable benefit/risk ratio, generally water or oil-

soluble or dispersible, and effective for their intended use. The term includes
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of humans and | ower ani mals w thout undue toxicity,
irritation, allergic response, and 30 the |ike,

woaomnetoate with a reasonabl e benefit/ri sk ratcT@s2003/030402

generally water or oil- soluble or dispersible, and
effective for their intended use. The termincludes -5
WD 2004/ 030670 PCT/ US2003/ 030402

pharmaceutical |l y-acceptable acid addition salts and

phatiIBsRGhIEatde Pta@?eca%liﬁ ahforRase %n@l%g%h%hﬁ@ }Il\ﬁccgptable base

Lists of suitable salts are foun
additipn saltg. LmSi@ff-ﬁmtg@lp salts ar@ found 66, e. gopS. M. Bhﬁge adal. ,ChPha'm Sci.,

referen n its enti.ret
gL R O e e A R T
salt" neans those sal ts which retain the biol ogical
&Lf ectlv ness and propertl es of the free bases and
?tﬂﬁmap armsceutisay ggrapiavla/acist additier suS encansithose st evhich
drochl or
TR Bl AL es Rl SO B R Fpich are
hmﬂqglcaﬂy lof atherwiae unldesrraltlb i forrael with 11wﬁglaﬁﬁdﬂﬂi’1d§sﬁﬁ laglhydrochloric

I ik d h t d,
T A Sepet Bractd B oo s Bab snlemiscia, g phid
gﬁ‘dsﬁhoriﬂ idiafid B 1thee, §1§P6’F Bhi€ 2384 (fhaag B@étfc' a%lc?%l&ﬂoroacetlc acid,

enzenesul foni ¢ aci d, Zol C aci acet oxybenz
tiEflugroapetiopacid aémlfdaCId,e&hglhmrapxd asgoibi acaé,rqspams ublﬁpnl c

SOOI, A5 1 B L0 S
@iy, cempPOesIfhios héidaGhfhmib adsstrd deid ﬁiﬁuco'ﬂﬁpécg@ Qtanesulfonic

aci d, hexanoi c aci d formc acid, fumaric aci
acidh dyieirercithibisalie @wdcglmar@ph(osmm agiti, berfBubfisi at)d, heptanoic

é@@ éleﬁarﬁf 0%1%%18%0 gna}rﬁ AP Z%anﬁrq%ggﬁh?%sgﬁgglﬁ |a?1g|{ sgthionic

md)dlacmadldz,rrﬁslaicfa@m bydokyginalsiepbid)ala8b asid] ek /%, thandelic
(?Otl ni c apht hal enesul f oni ¢ acl d, oxali ¢

anesﬁ&lﬁﬁsgﬁjgﬁcdwld;g@haﬁqssgl fgpic éCldpmMaé@@smlg)mg@qxdi nicotinic
atid) e hita RAESMoRi Al E ox Al S é:id: p?ﬁ’fﬁbfé acRi § dﬁc {ldphewlacetlc

propi oni ¢ aci d, pyruvi’c aci
apid, & phetglarapionic Add, udcaid, mlmlcdmdsp#oﬁ)mud adid qulndac acid,

0.t | f d, noi c
é%u\&g‘ Egﬁnsaf ﬁglic[ %{% ste?ﬁg %gi f s?ﬁécmﬁ:nalc?d %gllfamhcug]cq Ct'glrtarllc acid, p-

toplRAEsUEBSIY abdahhdecatsie Rdialing thagie. addi tion salt” means
those salts which retain the biol ogi cal effectiveness

and properties of the free acids and which are not

Qb ogi lné L}h nde rabl e,»formed wt .
?ﬁnepr o nlfflﬁa é(éeglglcﬁi %{c\égt%ﬁn_ﬁ%sne a%db}onzsglthwgreﬁ( gse saﬂs which
reirbthe bidogical efffectvdnestang pefpeafeaRn thefr& acdls"mH ahich are not

ti onl such, as ,sodi um
blO ogically or otherwise undesirable, formed with inorganic bases such as ammonia or
hydroxide, carbonate, or bicarbonate of ammonium or a metal cation such as sodium,
potassium, lithium, calcium, magnesium, iron, zinc, copper, manganese, aluminum, and
the like. Particularly preferred are the ammonium, potassium, sodium, calcium, and
magnesium salts. Salts derived from pharmaceutically-acceptable organic nontoxic
bases include salts of primary, secondary, and tertiary amines, quaternary amine

compounds, substituted amines including naturally occurring substituted amines, cyclic

amines and basic ion-exchange resins, such as methylamine, dimethylamine,

-6-
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potassium |ithium calcium magnesium iron, zinc,
copper, manganese, alum num and the |iKke.

weoeandiosed7ar |y preferred are the amoni um pot aBETAISP003/030402
sodium calcium and magnesiumsalts. Salts derived
from pharmaceuti cal | y-accept abl e organi ¢ nontoxic
bases include salts of primary, secondary, and
tertiary am nes, quaternary am ne 30 conpounds,

B 52 AR g

isiopfbp@baﬁﬁmj gpropglamsne, sritalylamindpéthytlokmhine, diethanolamine, 2-
di net hyl am ne, -6_WD 2004/ 030670 P /USZOO3/ 30402

dympst FIHWOSWPW@ 2-gigthylaminesthappledigyq lamine, ysme arginine,
h%sﬂigl? ?é;%rﬂ?drﬁﬁ %E%{E&T}méﬁf Rgtain% ﬂang% a@;nﬁelﬁrl]lﬁ@ glucosamine,

nutiteiglacanhinerithebr@ning] peitvy,| Hpdraoed, mmuldme N-ethylpiperidine,

e RToN Gk e REn s SR B s Rt g ipe, M-
dﬁﬁétﬁ&lﬁ‘tﬁhn@t}l’l}ﬂ }?R@i‘iﬂlﬁ@ N-S 588 pRbRke, dRyclohexylamine,

g ucam ne, eobr onm ne, purines, plperazine,

dphepeﬂardxnneN Nudibengyiphepethiytiiniae, 1-epbenamive AYNSmoni um

B o H N R R RO Bar B bGered organic

nbhioRic hyseIRrROpropHamiie; mlt}ginﬁwé adfihanelamiflé, e metyddthine,,
N, N- di benzyl phenet hyl am ne, - ephenani ne, N, N -

disyplehexylaning, ciling. #hf Katfeing yam ne resins, and the
like. Particularly preferred organic 10 nontoxic bases
are isopropyl am ne, diethylam ne, ethanol am ne,
The iteret Taptieindl ragent” dneayns lao lagent [(eomiprend oh bidlogicalntit is effective to

S T BHOTL 1Y B PP o e oy & STRTRTh G5 FRjges agent

tﬁa!i‘ @m&ﬁéwlup BitHoRf of G4l REHaMBME fedes¥dry USr ke Mrmation and/or
This includes agents 15 that interfere with

r@hcaiem i virey invihe abarmeth afntévienl ngenss swtudef 61 exhple, ribavirin,

el Sob: HRRraRl 7 Sefts il dab T VTR ertes
Pﬁm&dicﬁl%) W%rrﬂ@iﬁe (X’FLJ«U('}E padXTL-MEr CERL Blopharmaceutlcals) JTK-
rmaceuti cal s), 8 (Vertex Pharmaceuticals),

OQB/P%JGP%TOWEQ)(RI}ﬂ 181%1480.3 (695 Phyerpaceuticals).
Bi ophar maceuti cals), JTK- 003/002 (Japan Tobacco) and
| SI S-14803 (I SI'S Pharmaceuticals). 20 The term
The nfémﬂblmﬂmﬁcammlyatageﬁgeht”rmm théwe sgenly  ndrapGuamlisao thiclsgicals)
or bi otl (t:u cal S?]h . . .
that are effective to ehhance or potentiate the immune system response in a mammal.
Immunomodulatory agents include, for example, class I interferons (such as a-, B- and
omega interferons, tau-interferons, consensus interferons and asialo-interferons), class II
interferons (such as y-interferons), pegylated interferons, levovirin and Ceplene™

(maxamine).

The term “inhibitor of HCV NS3 protease” as used herein means an agent (compound
or biological) that is effective to inhibit the function of HCV NS3 protease in a
mammal. Inhibitors of HCV NS3 protease include, for example, those compounds
described in WO 99/07733, WO 99/07734, WO 00/09558, WO 00/09543, WO
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that are effective to enhance or potentiate the i mune
systemresponse in a manmal . | mmunonodul atory agents

wonoed4odes70f or exanpl e, class | interferons (sueQTas2@3/030402

(3- and onega interferons, tau-interferons, consensus
interferons and asialo-interferons), class Il 25
interferons (such as y-interfer ons), pegyl at ed
interferons, levovirin and Cepl ene’ (rraxarri ne). [001]

r h of e
[Pochd! B WO b ey anll o VBB BT, piractiiiment condiaat
identdfedestVX-©050 or LiYR§ T3t 0t Peartifulmdy, |compoﬁndsl% N33, 6, 8, 10, 11, 18,

B 9beRES 4 i), TR sl B Dbt . 14, 115, 116

B L A
@NE96,5a0 be WRAIR/COBDHARE avith thé eorvsnundsx Hfhic pirésehtinvention.

PlTEBR S hRRRE e RRRIT e il e Bosmeats ahgaogs (compound

okbiolddical} that is kPectdD to3hibid the f%ﬁnatﬁ)% ana/%r r%ﬁl’ca% oiSISfCV ina

71, 91, 103, 104, 105, 112, 113, 4, 116,

mathmah other thamby iphibitingée fmertion pt IjﬁCé{:pI@mele i ‘Bhis hm:hu@ls lagents
4-. 2 060926, can be

ﬂg%t rygli%%g Ivglﬁh % Eh{)ﬂ 8 C%er dgec Fm1§1H%n%q9§%a&ﬁ forqhe Pormatlon

andioe nérliontion GFFECY i Bnidnhalbilhlebiters opaithefta am&he HTV life

t he life cyc]e" neans an_agent (conpoun
OBFIGIIES/ IfC)f effﬁlﬁplep ageafsrthekinkibitpdangpitelsctedtiram pp Hﬁa‘( helircase,
R4 Ot TIER! I%ﬁgt}#eﬂeas@f alhcﬁ‘f\/' TR 8 a%l%c{flm c%’egendent

inhibiting unction of profease hi's
R4 potymariset ari HCY N82-NSHi prbteese dndran GV IRES KiEevibI Ribosome

BRI SR ERPIGR: Apnis bt iR EICY Prkmerasa sk, frseaple
ihEbBE of HOWNSSWOUnﬁ&aseC )IﬁlluSltd)lQ oF pdsy @19&6%@ e non-

agents that inhibit a target selected Trom an
nﬁélep@é@efor csygpleathosmmeaapoumtiddsetibadase, an HCV

' RNA- depend R L
“Pol y et A EeaHE e o3 et i BEBGOTR oy Sletenseripi enticty,
vitieti dimsborfRs OBOMCAGHO 112756448 Yildd FRIALOOTYBARARRES

gﬁh Fhlblt HCV polynerase i ncl ude, for exanple,
'ors of HCV NS5B pol ynerase. |nhibitors of HCV

-pol yR®J & 1daﬂ(8jﬁ N%e 169 9 3@41 %lefe%gig)bfaft&f l{}%&?&ﬁ% ¢®'in its entirety,

t hose cofrpoun escri i ca
WM@Bre@mds Ith@Tl‘fCA@ﬁz’ﬁI ]@8[ bdth dildaly] 8 kil 22 @@ dehrihgcd

Inge lllerlr%S Y,

- US Application No. 10/198,259, herein incorporated by reference in its entirety,
which corresponds to PCT/CA02/01129, both filed 18 July 2002 (Bochringer
Ingelheim),

- WO 02/100846 Al and WO 02/100851 A2 (both Shire),

- WO 01/85172 Al and WO 02/098424 A1 (both GSK),

- WO 00/06529 and WO 02/06246 A1 (both Merck),

- WO 01/47883 and WO 03/000254 (both Japan Tobacco) and

- EP 1256 628 A2 (Agouron).

Furthermore other inhibitors of HCV polymerase also include nucleoside analogs, for
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whi ch corresponds to PCT/ CA02/01127, both filed 18
July 2002 (Boehringer Ingelheim, 20 - US Application

wOl2004400608, 384, herei n i ncorporated by refereRCEUS203/030402

its entirety, which corresponds to PCT/ CA02/01128,
both filed 18 July 2002 (Boehringer Ingelheinm, US
Application No. 10/198, 259, herein incorporated by

reference in its entirety, which corresponds to

S e i p A

-(bot WOli1va)121 A2 (WRnBd/ 85172 Al and WO 02/ 098424 Al
00/ 06529 and WD 02/.06246 Al (bot h

bot h -
Aoy elyC 02agPed Ra1Bisaran B ReaitsabAm, GBS h Jauan
- TObaW9)02W28"ﬁQ2'anERNb @@sﬁt%? A%@%ﬁgﬂéf&mis).
er pol ynerase al so

Furt her nore ot inhibitors o
Spadficdeamples efishiteommdlan GV polymerBe MGIROOATKI08 7ITK-003 and

S2003/.03040 exanpl e, those conpounds descri bed
JEQ{MW 3%CON2> (| deni x), WD 02/ 069903 A2 (Bi ocryst

Phar maceuticals Inc.), and WO 02/ 057287 A2 and WO

02/ 057425 A2 (both Merck/Isis). 5 Specific exanples of

i nhibitors of an HCV pol ynerase, include JTK-002,
JTK-003 and JTK-109 (Japan Tobacco). 10 The terns
Thel@inseBICE adplioationdadd “rephtdtmataf HTC G mekithe re@ivatibie of the

lication of the Vir le or the
HP e oHbge i r@%ﬁmog%ﬁ%ﬁ‘ Rvﬁfgg,emmm s, “HCYV
réfRbGRInh Mok dbR thfsxfhégé_detywa_sh&tgn%s t¥&ifteY irtibiPfepBcation
ubstance toeither inhibit Feplication of the HCV
of thred$C¥rvituslor bihibit epli¢atimniof thedICYIRNA@n®NA genone. 15
The term"H V inhibitor" neans an agent (conpound or
biological) that is effective to inhibit the

Theemi FEIV aiEhies:” heRhd sahiaR (SmpduMdiod bibls@saATRthat TéfFective to
.includes agents that ) o

inhibit the formation and/or replication of HIV in a mammal. This includes agents that
interfere with either host or viral mechanisms necessary for the formation and/or
replication of HIV in a mammal.  HIV inhibitors include, for example, nucleosidic
inhibitors, non-nucleosidic inhibitors, protease inhibitors, fusion inhibitors, integrase
inhibitors and entry inhibitors. Examples of HIV inhibitors include Viramune®

(nevirapine) and tipranavir.

The term “HAV inhibitor” means an agent (compound or biological) that is effective to
inhibit the formation and/or replication of HAV in a mammal. This includes agents that
interfere with either host or viral mechanisms necessary for the formation and/or
replication of HAV in a mammal. HAYV inhibitors include Hepatitis A vaccines, for
example, Havrix® (GlaxoSmithKline), VAQTA® (Merck) and Avaxim® (Aventis

Pasteur).

The term “HBV inhibitor” means an agent (compound or biological) that is effective to

inhibit the formation and/or replication of HBV in a mammal. This includes agents that
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interfere with either host or viral nechanisns

necessary for the formation and/or replication of HV
wonow/oseatoral . Hl V i nhi bitors include, for exanpCe®us2003/030402

nucl eosidic inhibitors, non-nucleosidic inhibitors,

protease inhibitors, fusion inhibitors, integrase 20

inhibitors and entry inhibitors. Exanples of HV

i nhibitors include Viramune(r) (nevirapine) and

leRfeAN Ui eitTiHSndE o viEh Vb Hah ROk AR AEENL
1( cqﬁp,oﬁor?c}f glrtﬂ-%i % Sgg({pc‘gﬁg\\{?hg{ah?gkelﬁ?cg%gt%%gort 'the [ ‘n?ﬂjltagf)? and/or
replication et BN nal hmmmadp| HBYt inbibitofs tHekidenfor oxaniphd, agents that

.Thi ' d ts that interf ith eith
PR R T ST e (L TG ety
s GRLACA Bl M TRRRRLAEARY. EAIOLLRY Smotv

adefeakrodipivoki| dnteehyir, BIQTAovV)rabilBy DINPTR(MIXGY AXFMAY (Clevudine®),
ARISES Chsradlo T st oiing) omoBr vy rattorcsbingieh GH26d43 (-

- 0S - , Imino-
eGP HRaRTERREF CRERa ), ienrais) et Bier products such as:
ihfegfetomealph® rzbgemmb% {5}1@9@@&@,%&@1&@@!(Ebﬁmhﬁq\g),\é 5@899 (Enzo

DNA pol yner ase or HBV vacci nes. Specific exanp
Bipshen)n Hiypiasor alphart (ZaflexiaM), HBVtRINAneccina@owidtrfeet), HBV DNA

B s B A A0 o ot
adi s ¢ ol bi ; ’

o S (BB ARE LS bi L 0B s e

follewing! iEngprix BOB4F@IiER HB, QeyiHevaca] Mepacid(B8)o-Hep B, TwinRix,

Ctj%%or 0- nd D nucl eosi des, robustafl avone, | CN_ _
Vf-"?“br%ﬁf‘,’a"sam 205 (Novel 0s), XTL-001 (XTL), imi no-

sugars (Nonyl -DNJ) (Synergy), Heszyrrp; and

TheTP PR hdhRhoROREM a?geﬁf"’q{?erséglg i'alé ngflggl&gnﬁé i ﬁ,ra)r Eli_#@@gal) that

.2b, HE2000 (Hol I'i s- Eden), the
i{ EHzetiveBicoprgert , the Hiyamsi.g, al wively | trdnéplated rifve),) frohBihe immune

acci ne (PowderJect BV .DNA. vacci ne (Jefferon
SO Bl R o Eetaeleypt Bkpdf Ry (A FSS6 (DUN
PNathackBfdals, IfdNabi ) and anti-hepatitis B (Cangene); and
HBV vacci ne products such as the

The term “class I interferon” means an interferon selected from a group of interferons
that all bind to receptor type I. This includes both naturally and synthetically produced
class I interferons. Examples of class I interferons include a.-, -, omega interferons,

tau-interferons, consensus interferons, asialo-interferons.
The term “class IT interferon” means an interferon selected from a group of interferons

that all bind to receptor type II. This includes both naturally and synthetically produced

class Il interferons.. Examples of class II interferons include y-interferons.
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foll owi ng: Engerix B, Reconbivax HB, GenHevac B,

Hepacare, Bio-Hep B, TwinRi x, 15 Convax and Hexavac.
wOheo4t080am0 " | | ver i nmmunoprotective agent' ' meanBCams2003/030402

agent (conmpound or biological) that is effective to

protect the liver, e.g., a newWy transplanted |iver,

fromthe i mmune response of the host. An exanple of

such an agent is IDN-6556 (I DUN 20 Pharnmaceutical s,

;cThe term"cl I
eyt ool o Bt e SR et T ERP Bpiner oppginie o
figsk bhabhﬁdedt&af &eRisiion i@ et lkast ARecondrohtades chakining a second
natural |y and synthetically produced class |

rhasmapquiicalpompogidieon) dsonstengiodement, the disstrand seeond gentaiper are the
sific colinuPTEPR 1L G SRy nfiho pRUEAo SRR R e st and
secOh(&ﬁBarhiacemicer doanpanitions dlise fst andt eerbed gharsedeadtad
froma grou |nterf that all dto rece
CRIYPRSIHQNS cfphy %H} foema siteblsdor e rp &Pyt 0 gﬁ@mlstraﬁon 0
dﬁfépénlﬂ %dt@saéii a)ﬁnﬁﬁ@ﬁié{foﬁd In Sh@ARsr éﬂbddﬁﬁ&{tf {BE Pt -and second
Exanpl es of class Il 1 nterferons include
pharimataticel composBions Ohe\Kit 208040 Boe0ddagy WB8m003/ 030402
The term "kit" neans any packagi ng that contains at
| east a first container containing a first
TR A RBGEME HEV 1PERAS nfch AN ad Mfe@lon Wilish darasi6s 6P to six
cont ai ner containing a second pharmaceuti cal
mepthsosi tion. I n one enbodi ment, the first and second
container are the sanme container, i.e., at |east one
contai ner in the packaging contains both the first and
The tee@OietranieHONCiatictiod] memspasinfdcaos withreduratict ofandg-e than six
second pharmaceutical conpositions can be in forns
m9pt%Sabl e for the same route of administration or for
different routes of administration. In another

enbodi nent, the first and second pharnaceuti cal
Thoteposivirablogd with hespédt to HEY mecinainmal meangiths agabenefilCV

e term"a means an ., nf ectio
YA SEnGHT RGP L T oo BB P P Joad value
ﬁ%ﬁ@é&uétp%r' d%faﬁ?tel W&Rm@l@-ﬂ!’@l@%\ldnﬂfa%h i1 Pl0vH kdinples using
duration of nore than six
Cobas Amplicor HCV Monitor v 2.0 (Roche Diagnostics); Amplicor HCV v 2.0, Roche
Diagnostics; HCV Transcription Mediated Amplification (TMA) assay, Bayer
Diagnostics; HCV RNA Qualitative Testing (TMA) assay, Bayer Diagnostics; the HCV
branched DNA (bDNA) assay version 3.0, Bayer Diagnostics; Versant HCV RNA 3.0
Assay (bDNA), Bayer Diagnostics, and Superquant assay, National Genetics Institute

(Los Angeles, CA).

The term “at least 1 log lower” with respect to the reduction of HCV viral load in a
mammal means a reduction of HCV viral load to a level which is £ 0.1 x the viral load
of HCV in the mammal at the initiation of the treatment in accordance with the

invention.
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15 The term"viral load" with respect to HCV in a
mamal neans the nunber of HCV nRNA genone copi es per

walo@fosego um present in the mammal . The viral POaaS2003/030402

value can be neasured, for exanple, by mRNA-PCR
quantitation in blood sanples using Cobas Anplicor
HCV Monitor v 2.0 (Roche Diagnostics); Anplicor HCV v
2.0, Roche 20 Diagnostics; HCV Transcription Mdi at ed

Tgijggclbﬁxé g'{fth%dspg llé{@:r "’\%ﬁﬁ{e’s%e ggoytlhe B%yg nosgg&gfsw ad ina
mhmn&lﬁﬁealbraaﬂdﬁmﬁnmq\b%)loé@t%%ﬂe%ﬁ rvv<='1i1 IS& (§) 01 E&aﬁfer viral
Versant HCV RNA 3.0 Assay

osti.cs;
1@?‘@8&%@%’. ip $he M@ plethe ndtiationof gy, tremnema bodBedwict 65th the
1}1%%%15“9 (Los Angel es, CA). 25 The term"at least 1
llower” with respect to the reduction of HCV viral
Ioad in a mnmual nmeans a reduction of HCV viral | oad
oaI‘evI Cf]ls< 1 x the viral load 30 of HCV
‘t‘rﬁ’e logelowg Widy enect torfhofedupion oBHENevital laad in a

PCT/ uszoos/’1 \Q%%LE’BIEH %frﬁfdw‘ggar%l‘“aa toy é%\‘ée:(%” %dglﬂo(g&%l?g the viral

lwdtdf H(é‘émedte thaminhkatrikeinéiation of)fhe"t@dttﬂérft% aéc@?cgmbé"wﬁh the
means a reduction of HCV viral load to a | evel

IW?P ?Pls < 0.01 x the viral | oad of HCV!n t he
manmal at the initiation of the treatnment in
accordance with the invention. 5 The term"at |east 3
The @em:o‘{moosewt@ HG\é’smeans ahp physical ecluadtiveith BCVH@®kavipl@l of

eduction of HCV viral I oad
el BRte R ! BRL PG T0up th logf sipam o aaspiebvsyringe
neellld peckranmmal at the initiation of the treatnent in
accordance with the invention. 10 The term "exposed
to HCV' neans any physical contact with HCV. Exanples

TRE term “infected with HCV” means the measurable presence of HCV particles in the
blood.

The term “non-responsive” with respect to prior treatment for HCV means that the
patient did not experience any significant HCV viral load reduction during the prior
treatment or experienced a break-through during the prior treatment, so that the patient’s

HCV viral load is measurable at the end of the prior treatment.

The term “relapsed” with respect to a patient treated for HCV infection means that at
some point in time after the conclusion of the patient’s treatment the patient’s HCV

viral load increased from an undetectable to a measurable level.

The terms “treating” or “treatment” with respect to the treatment of a disease-state ina
patient include:
(i) inhibiting or ameliorating the disease-state in a patient, e. g., arresting or slowing

its development; or

-12-
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exposure include accidental entry of HCV into the
bl ood stream for exanple by syringe needle prick. 15

wohao4taedar " i nfected with HCV' neans t he measur aoraS2003/030402

presence of HCV particles in the blood. The term
"non-responsive" with respect to prior treatnment for
HCV neans that the patient did not experience any
significant HCV vi ral | oad reduction duri ng the prior

200,58 o SEBRR 5, Ol R

I S NeRredseable at the end of the prior treatnent. The

term"rel apsed” with respect to a patient treated for

HCV infection neans that at sone poi nt intime after
Q Hﬁ @ﬂ L t the

T%g?ﬁr@n‘rﬂﬁﬂ hgig Mﬁ% %ﬁdﬁ |1§I(1:§r ease rom an

undet ectable to a rreasurabl e level. The terns

“treatin or "treatnment” with respect-to the
Htreagmmm&é—%ﬂl 13,0 Bl ate in a patient include:
(i) inhibiting or aneliorating the di sease-state in a

patient, e.g., arresting or slowwng 30 its
The pesserp msrentiomis bagal m@@@om&mmu&ma&mma in an

t he. di - st '
ofel iy ror e Dorndiiten L8R Ge Go ienc whel oa Flbbuy eSS
rédRbiN TPt Idad dfMHt VI Gesctbd PRIbnAN A HRQR p e HRRirABIdER L Juction
5 11. Enbodi nents of the Invention The pr esent

uper A efwnistentioaoé Cosmpound(ldvee @\smﬁqanlmndogmp@mw fiding,
AT S B0 e B R Ll B it

howdafténthe fikve attiniradtratioa df @bmb&\ﬁd Qlf) eEhfbddm@dﬂtﬂﬂtﬁe prebént

ree.of viral | oad reduction
11%‘(8’%‘11% herefare gielugte ‘@aﬁﬁ%erﬁbpl(af}la%& 0%1 cgn@ﬁﬁlflp%% kits apfhmethods

L.
OLBEIRE S8 A e AT AL Y Coppon ),
onk plrrmadsitichliuacsepthblersalt therdof ris iseddnmanektted dosage inge.

Conpound (1). Enbodi nents of the present

H.A. Oral Pharmaceutical Compositions

In a general embodiment, the oral pharmaceutical composition according to the present
invention comprises about 25 mg to 500 mg of Compound (1), or a pharmaceutically
acceptable salt thereof, dissolved in at least one solvent selected from polyethylene
glycol, ethanol, propylene glycol and water, or mixtures thereof, preferably a mixture of
polyethylene glycol and ethanol, and optionally further comprising a suitable
antioxidant, for example, sodium sulfite, Vitamin E TPGF, propyl gallate or ascorbic
acid. The antioxidant is preferably ascorbic acid. More specific embodiments of this
composition are wherein the Compound (1) is present in an amount of about 25 mg to
150 mg, or about 150 mg to 250 mg, or about 250 mg to 500 mg. Specific dosage
levels include about 25 mg, about 200 mg and about 500 mg, preferably about 200 mg.

-13-
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i nvention therefore include various ora
phar maceuti cal conpositions, kits and nethods 15 of
wonrestosego and preventing Hepatitis C Viral (HCPET/US2003/030402
i nfecti ons wherein Conmpound (1), or a
pharmaceutically acceptable salt thereof, is used in a
sel ected dosage range. Il1.A Oal Pharnmaceuti cal
Compositions 20 In a general enbodinent, the oral
harmaceut i ¢ 0 c ted and
RRTRRRE i, SETP Sk AL BRCRFhRRy] dable. BEgRCay
oﬁtiﬁuzed)by a p@h;@h RRitkedtn dal drydemndlagtoalyiaﬂlcgﬁrtcompeslggm to be used
di ssolved in at | east on(E ﬁol vent seI le ¢ - the
sq hay ephgrEnEesully gedchicyedha i ? mB%WF e‘@ %}%@Fnaﬂ?aweve
Jaf thigthired in the
W\A%thﬂa{tlﬁ&rf D e}?&rﬁfl&é élp&f febhalfilﬁ% ffi §PreYerfedHok

gl“ycol et hanol, and optionally
rdnge oh @5:26 cmsrﬁﬁ 15S(W7ig'),aprsﬁerabab8(b20 émtw)o)A geaderred mlyethylene glycol

1s§§g]grgt|p§fegg ? ge r (f’]%@ Aé)x %L)Hg] g}?Elp-él; (gzggllgﬂeogﬁ%ols can be used
9;?1 SHRGAB YihaSERifl14 36mPesifi @ng Perél mgredi‘emtdl rrﬂlhb samunt of

conposition are erein the Conpound &
apﬁl@s@mt is prefematdyrabent Gt %oadare s;pgmﬁg embodgggl q-r@f tlgq composition

t 15 to 2 ouf
afpubrrpiicnnooaseas U L et B ittty T SBuCPniEke 150 me, or
aBO® 179 rﬂ%@o ,@9@ 5)@(%6@3 250 e ao 300 yn@kﬂpet:lﬁzodbsm level$3nclude
WD 2004/ 030670 CT/U82003/030402 T relaib e anounts
abéut2hang eboetA08 ramand#houb Y Gag: Prekr ij% j ust ed
and optimzed by a person skilled in the art
dependi ng on particular conposition to be used so

Ih faﬁbthampeaitﬂim anstudlithentathe aalhplaveakeutical sompositiopsempriges about
enbodi pent

o oo s bl SSRGS D R AT LG a0,

f 2Oy ehsllyakbittaining 0.1 %
YR T B arsistsbiwae

aRadrpietabydl ene A ycol 400 (PEG 400) but ot her

pol yet hyl ene gl ycols can be used depending on the

particul ar conposition and other ingredients. The

BHEOHRY pRbrmadRhi@X i @aiositony roff e dbventiah omby Geobin Mmleeor more
speci fi'c enbodi nents of this con‘posn tlﬁgn are wher.ei

A Bio0ap 00KF ( BECHS pielesisdh (fRF arPXABIt BPTabdftvisy  agents
g‘gla} 2 %?% a%% grgnt}%t@equ %039 ofrﬂd\pNgg%r&gaseofnhﬁﬂ@bg of another

osage | evel's i nclude

tahetin 36 HOV lidboydle, 20XV inpitdtocs, éﬂo‘ﬂ tintBitorafIBNr ishibitars gnd liver
1%%)#ntopr20(t)gzt1r\]/1‘e; agents. Examples of such agents are provided in the Definitions

section above. Specific preferred examples of some of these agents are listed below:
(1)  antiviral agents: ribavirin and amantadine.

(2)  immunomodulatory agents: class I interferons, class II interferons and

pegylated interferons.
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I n anot her specific enbodi nent, the ora
phar maceuti cal conposition conprises about 200 ng of

waanp@mando (1) di ssolved in a solvent m xture oPCT/US2003/030402

Pol yet hyl ene G ycol 400 / 15 ethanol (75:25 to 95:5
w w, preferably 80:20 ww), optionally containing 0.1
% ascorbic acid. The oral pharmaceutical conpositions
of the invention my cont ain one or m)re additi onal

act i agents sel.ect .e ron1a i l.
agen{ég gi‘g th8 tﬁﬁ’i E?F%‘?I))n gs(gﬂ(gv Iife t‘f@?le gﬁqabéﬁs a target
of HCV NSRiRtat £88€ ani MOVDhdIRES, @h 10 \}bmpmta@@geatn HTV IRES
the HCV life cycle, HI 'V i nhi bitors, nhi bi tors,

HBV i nhi biranstasionaad pi H&TV NSAmNSopotseesst i ve agent s.
Exanpl es of such agents are provided in the
Definitions section above. Specific preferred

exangfes HIV saifibiedrs:t hegskosigRNtighiditers| Iﬁdlﬁdudiﬁdsm&c Ahibitors,
(1) antiviral agents: ribavirin and anantadine,

i munomodeioesy yuhibieres fusion dahipitprs é‘PtF&lia%énhlélt%@s apd entry
interfero lbggﬁg pegyl ated interferons. -14 WO

2004/ 0306 / US2003/ 030402 (3) inhibitor of

another target in the HCV life cycle that inhibits a

:ngrs r as}éEQ/t Wﬂ%}%‘m@?r{ E}%ﬂgﬁd{ ﬁgﬁfe\gﬁaj 'b}ﬁ&\/Wmerase or is an
NS2- NS3 pgpteassine® (4) H V inhibitors: nucl eosidic

i nhibitors, non-nucleosidic inhibitors, protease
i nhi bitors, fusion inhibitors, integrase inhibitors

VRS BRIl R P B S ons

vacci ne. More specific enbodi nents include the
foll ow ng specific combination conpositions: 15 (a) An
or al (@har A&l HhaEmaceBlisid SPIPRHIQLFARATEIRERRME 4P DS tap00 mg

ob Py, R R sklesphod 2t el composi i on

conprising about 25 ng to 500 my of Conpound (1),
ribavirin and pegylated a-interferon.
(b oral pharmaceutical composition comprising about 25 mg to 500 mg

of Compound (1), ribavirin and pegylated o-interferon.

The pharmaceutical compositions in this embodiment of the invention are administered
orally as a liquid for the treatment or prevention of HCV in a mammal. These
pharmaceutical compositions may contain any conventional non-toxic
pharmaceutically-acceptable carriers, adjuvants or vehicles. In some cases, the pH of
the formulation may be adjusted with pharmaceutically acceptable acids, bases or

buffers to enhance the stability of the formulated compound or its delivery form.

The pharmaceutical compositions of this invention may be orally administered as a
solution. If desired, certain sweetening and/or flavoring and/or coloring agents may be
added. Other suitable vehicles or carriers for the above noted compositions can be
found in standard pharmaceutical texts, e.g. in “Remington’s Pharmaceutical Sciences”,

19% ed., Mack Publishing Company, Easton, Penn., 1995.
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20 The pharmaceutical conpositions in this enbodi nent

of the invention are admnistered orally as a liquid
wobano4tones7o r eat nent or prevention of HCV in a neOmAiS2003/030402

These pharmaceutical conpositions may contain any

conventional non-toxic ‘pharmaceutically-acceptable

carriers, adjuvants or vehicles. In sone cases, the pH

of 25 the formulation may be adjusted with

pharmaceutically acceptable acids, bases or buffers

to enhance the stability of the fornulated conpound or
Typicatle) the gharmfaceuticalldoempobition®cLthis datntoarpidie ddaigis@ed twice

i.nvention y orally adm ni stered as a

this . :
datly 3%11:1)9%9 2s)tp PERYAJeray ,?IY_ 288 of abpiicrOung iy 1 4kms of Compound (1),
08 %Vﬁ{ahﬁ_gce‘ﬁﬁfiil@rac 95‘[?61& 38 AR S 10 TRY fpka entggfh?cggcgdgly dosage was

her suitable’vehicles or carriers for the a
fowtdetd xolmighlyieffectne atandiming theridCVnvisd doediasfdICV infected patients.

SPAE AROEHER oD ised B chiiCa ttmICoubprenk ppd for the
tieRIIRRR b vEASs tieﬁﬁg_«glpulatﬂe%géou?sﬁés H@cﬁ@%ﬁ&%&@ﬁ?& The relative

PCT/ US2003/ 030402 ically, e pharmaceuti ca

agoHplooft dchive iegredipits thatvieryt be reomiblinedbwithdhé wolyeets gd produce a

| C i ' o,as to.provide a daily .dosage. of _;

s%ngﬁoeu oqéigg‘ r%l%f gvlﬂig)&f rr& %fpl% r%%ﬂ?ﬁ 10611\}1?16‘0(8%a13 terI% about 5% to
aphutr 9596 avtiveCainmpound ¢opF)abPefesally, dubk heharatiols th@ain from about

gatl ent, which daily dosage was 5 found to be highly
2815t dbPiBU5e activg GemRe e HCV viral |oad of HCV

infected patients. Such adm nistration can be used

for chronic or acute HCV therapy, and for the
Whenethereompasitiona of this inyanti@ntongeisalaabmbinagonvpEoapound (1), or a

‘gescri bed. her ei n% ter, The relative armuné% .of active .
PRAGRSHEALY Aerrpiabifalh dhecentp PAE 1R AhmpTe addigenrtherageutic or
pRIpAYIEEC Bgents z{kﬂe@cx%ﬁ%%vé, Yo YHgl dom¥fRlNd adl In% c%lﬁ%onslsg}gent(s)

0

preparation w contain from about 5%to 10 abou
shatld be peesepioi igsagariovels of bétweabhiyqut d0ah 100%p and e preferably

in fr a f % t,0 about 80% gcti.ve conpound.
bERERE ot g%%@%t%i/‘b SE U8 WBsER Ml alfhiiEred WbS fhStotherapy
rediiib.nat i on of Conpound (1), or a pharnmaceutically
acceptable salt thereof, and one or nore additional
therapeutic or 15 prophylactic agents as descri bed
H@%ov%t_sboth t he conpound and the additional agent(s)
shou be present at dosage |evels of between about 10
to 100% and nore preferably
A general embodiment is directed to a kit comprising:

(2) about 25 mg to 500 mg of Compound (1), or a pharmaceutically

acceptable salt thereof, and

(b) at least one of the following additional agents: an antiviral agent, an
immunomodulatory agent, another inhibitor of HCV NS3 protease, an
inhibitor of another target in the HCV life cycle, an HIV inhibitor, an

HAYV inhibitor, an HBV inhibitor or a liver immunoprotective agent.
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bet ween about 10 and 80% of the dosage nornmally

adm nistered in a nonotherapy reginen. 20 Il.B Kits A
waqgenmariabe7enbodi ment is directed to a kit conpr PETMG2003/030402

(a) about 25 ng to 500 ng of Conpound (1), or a

pharmaceutically 25 acceptable salt thereof; and (b)

at | east one of the follow ng additional agents: an

antiviral agent, an immunonodul atory agent, another

Th% ﬁoﬁﬁoﬁ{%?@ef%{%aﬁggcéﬂ Patce ept%‘le slaR I?ﬁéri:é&fofs Sherally present in

tHeNfdkMl 6504 firdphatnddéiidan bmhposmon antHdBkit i amidi the tadditionalaagent ‘is

gqlnl(g\],/'gle M%%&%& %9%% Qh@h%a%lyt\gafggrﬁéoos%?o%7% the kit, with

aBNALTR Y %Hhh&%{%ﬁés %8@?9%;&&&@@? alnl, ddagtoef a%e!n% ggRerat) Yecond,
present first”pharmaceuti cal

e piRasiatéutical d(bntpbﬂitlkm&t in theBit che ezptidietin @mlratag@mf@mefsgmthm the
generally pr esent .the f.ormo

hion e e st B ini ity T8 pRffRG yigal compositions in the
kﬁ htdeQR Efl)rrﬂ’s%‘itﬁﬁ@ gkt ihe ahme Q6e Df tati@igstfation amYor different routes
Itional agents. The first, second, 5 etc,
oﬁhdmnmﬁam)ncal conpositions in the k|t can each be in
separate containers wwthin the kit or can be in the
sane container in the kit. The pharnmaceuti cal '
£ QABest kin®Bginient, (the hkﬂlﬁaceﬂibabeoinpoimﬁminsthiet]ab e éaph in unit
the sane route of agmnlstratlon or for |1:1E1éere tical
desageeformof AgurfonveRtionsl gasags dorms SR bReEIsed b digrpfprmaceutica
ap oC I T Ngaddi & 8618 RAGR Edpsules
cogl%f’g)lagosagzﬁjef iéir%mlagAgtgﬂg%h I%Ql nglédo%ager- forg?}s lcandib )
agecdis edhspansionk enp alutmoguor statile ngentabds prapagations tspeh as sterile
kit, e.g., tabl capsul es, (e.q.,,, har
1@§P%b¥erﬁq€5‘ﬁ}§mré§73gm%‘é lfé‘?ﬂ%s@@ r?g’ﬂstpssi’?sp Haace&FIE%l. The ositions

B b8 Rk 1:11§teferdj t§ (fﬁeaﬁti%npfneﬁé‘érﬁ/‘éh%}ﬁll slaGherd®nSibRAt With the dosage
i nj ect abl e aqueous or ol eagi nous suspensi ons,

and
fotesExapiydenaibet sefain omposthet oasba Bseddnclnde those disclosed in EP
r ent in a conventional manner
@ggﬁ%ﬁ 9%%’4‘3@53’85322 form Exanples of soft
gel atin capsul es that can be used include those

di sclosed in EP 649651 B 1 and US Patent 5, 985, 321
The pharmaceutical compositions in the kit may contain any ¢onventional non-toxic

pharmaceutically-acceptable carriers, adjuvants or vehicles. In some cases, the pH of
the formulations may be adjusted with pharmaceutically acceptable acids, bases or
buffers to enhance the stability of the formulated compound or its delivery form. TIf
desired, certain sweetening and/or flavoring and/or coloring agents may be added.
Other suitable vehicles or carriers for the above noted compositions can be found in
standard pharmaceutical texts, e.g. in “Remington’s Pharmaceutical Sciences”, 19" ed.,

Mack Publishing Company, Easton, Penn., 1995.

The kits according to the invention can be used for combination therapy of HCV
wherein at least two of the therapeutic agents are in separate pharmaceutical
compositions. When the patient is coinfected with HCV and HIV, at least one of the

pharmaceutical compositions preferably contains at least one HIV inhibitor. When the
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The pharmaceutical conpositions in the kit may contain
any conventional non-toxic 20

wohemrmaegut i cal | y-acceptabl e carriers, adj uvanPeTmIS2003/030402
vehicles. In sone cases, the pH of the formul ations
may be adjusted with pharmaceutically acceptable
acids, bases or buffers to enhance the stability of
the formul ated conpound or its delivery form |If

fl
R o S e Wiy o FMMOALA 0P dfas eais cihg cbiemeseatial
c@hp@s@tﬁdﬂseg 5féfﬁlytdﬁﬁtaﬁﬁoytelegﬁt 6k m?ex tﬂltSPva*h%H #BE patient is

found in st andard pharmaceuti ca
coipgogtedgvith' HCPh andredBVt iat deasSaine nafe dite, pﬂé}tﬂac@ﬂmal cb@pksnmns

y enn., 1995. The kits
P‘E@%%%P‘ﬁg@%ngoméai°ﬂegﬁ H’rﬁﬁ'?:‘ J be used for conbination
therapy of HCV wherein at |east two of the

t herapeutic agents are in separate pharmaceutical 30
conpositions. Wen the patient is coinfected with HCV

ngnd_ Hhob aAMbEBA 0P Miafha hIPPRNALIRGELY! C2
conposi t t one HV

i nhi bitor. Wien the -17 WD 2004/ 030670

IPCT/ﬂnUSZO 3/ 03040é Bl]gatl ent i.s coinfected wwth HCV and
TRy thes embedipeny e Bres dnvshtpRitcditRcieddp thewsepsi €ompemd (1),

PrLihaRcbut ol 2hB% ft
“the "S’Et. ent fdgfgz o8 ‘é%é’"tis ﬂgﬁ&»ﬁ%}ﬁ @BF&%’% IOI}M §han oral
p}w@aqﬁutlpﬁecmnmsﬁmef@t itrcating erusidntion HCYr iafeetiab|iy a mammal

wﬁél“ N brc])lslt %mg.?oafdooone E%V L h \ or ! I C US?S acrc]edtable salt

VE ﬂrW:aITllg arTur

theﬂébﬂ ds H@ﬁimstérb@topiaﬁﬁﬁﬁlﬁmiam M@ﬂ"ddvqﬁ sin%léjtblr rﬂﬁ’lhﬁfé: &o@est @fther more
use of a Conpound (1), 10 or a pharmaceutl call

spgeidie sloapaesragegsting] @mut 5¢ mg tOh?é)Opng,p@T?éloub’ﬁO(bmgan 500 mg, or

I t n for.treatin
aﬂgpg\ég%f}? % Uﬁ@tﬂ g ect | on i rlll d 1 ha%?%qcﬂllgbaﬁﬁ?ptable salt
th&@nf) peo d&)@OSpgzlﬁd delyndusugellefdls ,maﬁdeaaMelsm‘ge LﬁbbﬁandOYmg and

acc tabI e s thereof, is admnistered to said
aboly IB%rpraégf‘tbin@P QMg mul t i pl e doses. Qther nore

speci fic dosage ranges include about 50 ng to 300 ny,

or about 300 ng to 500 ngy, or 15 about 500 ng to 1000
Inpapogier @mh@dumht,( the eseat phantioe éutireatd yo acaehodbif areating or

Pr?ﬁéc ttm%téqgge nger damf}ﬁi%{ﬁ@?&l lggmgjn?sstgm?g Itc§e \églldsmammal

about 50mg to 1000mg of Compound (1), or a pharmaceutically acceptable salt thereof,

per day in single or multiple doses. Other more specific dosage ranges include about 50
mg to 300 mg, or about 300 mg to 500 mg, or about 500 mg to 1000 mg of Compound
(1) or a pharmaceutically acceptable salt thereof, per day. Specific daily dosage levels
include about 50 mg, about 400 mg and about 1000 mg, preferably about 400 mg.

Compound (1), or a pharmaceutically acceptable salt thereof, at a selected dosage level
is typically administered to the patient via a pharmaceutical composition. The
pharmaceutical composition may be administered orally, parenterally or via an
implanted reservoir. Oral administration or administration by injection are preferred.

The pharmaceutical compositions of this invention may contain any conventional non-
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about 1000 ng, preferably about 400 ng. In another
enbodi nent, the present invention is directed to a

worbhamdoaad treating or 20 preventing HCV i nf eeCrmis2008/030402

a mamual conprising admnistering to said mama

about 50ng to 1000ng of Conpound (1), or a

phar maceutically acceptable salt thereof, per day in
single or nultiple doses. O her nore specific dosage

j A IO F ;about 300
[RGB MOR L AR0S S ooy, By B veiaul I ore 8paFF. the i
of the fprihaniatiomensy baddjystatwiz phirhecadichily hesepRble HRK, bases or

. ecific.dajly. do | eyel 25 i ncl ude about 50
Rffers BEtbonttinrgiaalie’ SH08 orOMOe hempen oF HbHginwBb . The
608 paen iR Aahdrdih inMideR sRREIREEU iﬂtﬁﬁ%ﬂaﬂeo%g Ciﬁﬂ&\aﬁlﬂ:oﬁs
salt thereof, at a sel ected dosage leve I's typrcally”
BdRPelays Brratastieter, paesymovialiintrastquiy imrethaeal cald intralesional

I5 . T .phar maceuti cal conposition may be
%gérgﬂﬁiﬁS{ gl?gs 0%%?1"1?1 l,wspar enterally or via an 30
i npl anted reservoir. Oral adm nistration or

dm nistration by injection are preferred. The
@PFaP tRUtiER] copinepibens max Be B the i pfrastenile dnjectalyle preparation,
j ' - - 2004/ 030670, . .
Ao RS IO AP R o AR Bl g uspension
may bé nrsulael ancardisg ortechaijues ksow h 1HOBR WSRAE.Gitatld@isPéising or

of .the forpulatiaon ma e_adjusted with

%E‘EP%%%E% {2518‘? Py ?%%%%Pgb]f‘éfe%Wsa,ndﬁa@@&dl@g ageis-f er s

to enhance the stability of the fornul ated conpound or

its delivery form The termparenteral as used herein
T Jerdker suthodinaens dlempaund ( B ot apkommceritictiipa@optable sblt

' TUSE L intra-articular,. intrasynovial, ..
SR ) LR tnbrisng Compound
(1) o2 @tphermeutidully SeQPtabRCAR HMESE, atl)@1RPRT (RESUEV AL described
%gnp05|t|ons may be in the formof a sterile

308 e g Bf agoas phammasenticaliy pccsptahisl cerries or dilednér Theoral

1Al eaqq . suspension. Jhis
AL oSO NG RSB I el e
dosageror ésclidiogybut nottiigitedrtb, tdbletgcpsileald.@, Kir8 BEESH Blatin
or léﬁttl ng agent g)ﬁ&such as, for exanple. Tween 80

AR PR fYRTPLons gpdsaBitions.- i gie appelipetstior oral use,
BRIROWREE( | Fk! :

RSN ooy PABLIRGEUA: bl SRR EpDRL b agns,
spelhpompgiasiing stapriesim glsChypoallyrddéd Fdrgralardnsinistration in a

crsﬁgﬁlg%fo%%g é%eﬁgdé%ﬁ%% @feﬁ’x%@%@g%ﬂnﬁ@@%ﬁ rcgr%f s’tar(a:}tl. ]%xamples of soft

gelatin capsules that can be used include those disclosed in EP 649651 B1 and US

Patent 5,985,321. When aqueous suspensions are administered orally, the active
ingredient is combined with emulsifying and suspending agents. If desired, certain

sweetening and/or flavoring and/or coloring agents may be added.
Other suitable vehicles or carriers for the above noted formulations and compositions

can be found in standard pharmaceutical texts, e.g. in “Remington’s Pharmaceutical

Sciences”, 19™ ed., Mack Publishing Company, Easton, Penn., 1995.
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above, and at | east one pharmaceutically acceptable
carrier or diluent. The oral pharnaceuti cal

woanpEasid7o ons nmay be orally adm ni stered i n anpComakdog/030402

acceptable dosage formincluding, but not limted to,
tabl ets, capsules (e.g., hard or soft gelatin

capsul es), and aqueous suspensions and solutions. In
the case of tablets for oral use, 20 carriers which

re i,qnC I 0se _and corn _starch.
T o, W o o R SR e it efftRigs Compound
(@), 502 4 yhirealcbiticatd Q&éceifw_ le QdlRkheRsliT] M gt sfeﬁic'te@nddsﬁ%l@ level above,
capsul e form useful diluents include |actose an
diysplvgd é phleastaenersolvonbpgirctes Gemapsiyethy]encaglyerole sthanalepropylene

. i . :
4991 800 ARG R L 0RRlL 1SARGY o BRRUTE I
eﬂracaok_adng Mpgsibmerlbzdﬁlimh_azlt bgmprtsﬁngdasmi'tab& ?f&idxﬁtgmedbﬁ a:taln;lcqﬂe, sodium
C ned w SItyl and suspendl ng agents. |1

SRR rBmiEd; dBER peamsbealfbie of ssRorPls ackd s Rhgpradrat typreforably
B&YrBiciab@. agents may be added. Ot her suitable vehicles

or carriers for the above noted fornul ati ons and
conpositions can be found in standard pharmaceutica

C TN T e T ——
coaRfises #A88st ond (oW RRRAAORRRTEh BRHVIPAGER! 830t momBdulatory

a specific enbodinent, the oral pharnaceutica

agerHpyther dphibiderntileY NSrigolgae, ait inhibiter of another target in the HCV

ceyti [ ¥, a S I he in . .
BEERESH, 09 355518 Bkt Yiny Ty o o e
imnemeplotetive sgbetct Edahplemofcuyletayitenge Provdddd in the Definitions

et hanol , pro ene,. glycol and water, or mxtures

SE¢HoR PYe-péw%lFaW%ﬂgd Franplesofsomsfyhgsa pearearg lisied below:
and 5 ethanol, and optionally further conprising a
suitabl e anti oxidant, for exanple, sodium sulfite,

Vit aifln E ami@Fg] agewpyibagainl aatlenmntadéeor bi ¢ aci d. The
antioxidant is preferably ascorbic acid. |In another
enbodi ment, the pharnmaceutical conposition that is

admi g2t efigehuindhdobBlatory Ag&REPIIAS SIS inddr fdr&RS 1RSI #&Rrons and
sel ected from an antiviral agent, an inmmunonodul atory

agent, andegdatedinfeterons: of HCV NS3 prot ease, an
i nhibitor of another target in the HCV |ife cycle, an
H 'V inhibitor, an HAV inhibitor, an HBV inhibitor and

a livegy iimhibibepsDamsler iergadgnthe ERANALEyM 115t Ghhibits a target
agents are provided in_the Definitions
selected from: an HCV helicase, an HCV polymerase, an HCV IRES

translation and an HCV NS2-NS3 protease.
(4)  HIV inhibitors: nucleosidic inhibitors, non-nucleosidic inhibitors,
protease inhibitors, fusion inhibitors, integrase inhibitors and entry

inhibitors.

%) HBYV inhibitors: agents that inhibit HBV viral DNA polymerase or is an
HBYV vaccine.
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section above. Specific preferred exanpl es of sone of

these agents are listed below 15 (1) antivira
wagentsos7oi bavi rin and amant adi ne. (2) i MmunonBdU/US2@BH30402

agents: class | interferons, class Il interferons and

pegyl ated interferons. 20 (3) inhibitor of another

target in the HCV life cycle that inhibits a target

selected from an HCV helicase, an HCV pol ynerase, an

| & | ) .
ThMiseRERd ngél,ftﬁtfsoo’r?f; e ﬁ’ﬁc At ﬁ@glié@{l > iz%é\‘%%d%%é‘eﬁl%‘% prérnt HCV

(4) HVIn eosi Itors,
infeationuinl aecgietl of patientgrogpssfor eparoplease i nhi bitors,
fusion inhibitors, integrase inhibitors and entry
inhibitors. (5) HBV inhibitors: agents that inhibit

HBV i ral paiBnidhyi &ﬁ§@opﬁmi§n&§pe§0mﬂﬁM vaccine. -20
WD 2004/ 030670 PCT/ US2003/ 030402 The uses and net hods

of the present invention can be used to treat or

pr event . ] gy i, N var i of .i.ent groups,
for gg’am%tleﬁtgﬁjg’gl%lggirﬁ\éOﬁg\ginﬁg g%%‘?lt‘%%‘lée enotype 1

variety; 5 I1. Patients having HCV of the

non-gIenoty e 1 varjety; _1ll, Patients having acute
Hov iTHf ecthagignts having acyg HC3hindedtiagi ng chronic HoV
infection; V. Patients wherein the viral |oad of HCV
in the patient when Conpound (1) or a

phar I¥c e utRatiahts yhaviag ehtoalel FC¥ahfectidrer eof , is first

adm nistered to said patient is less than 2 mllion
copies per m of blood plasnma. 15 VI. Patients wherein

the wral pPagidghsQhdiY thd'vidl8oRRbE BtV WWeR SAFROWREL Compound

(1) or a pharmaceutically acceptable salt thereof, is first administered to

said patient is less than 2 million copies per ml of blood plasma.

VI.  Patients wherein the viral load of HCV in the patient when Compound
(1) or a pharmaceutically acceptable salt thereof is first administered to
said patient is equal to or greater than 2 million copies per ml of blood

plasma.
VII.  Patients having no liver fibrosis.
VIII. Patients having mild, moderate or severe liver fibrosis, or cirrhosis.
IX.  Patients that are human, including various races, e.g. african-american,

caucasian, asian, etc., adults, children, male and female.

X. Patients infected with HCV at the time when Compound (1) or a

pharmaceutically acceptable salt thereof is first administered.

XI.  Patients exposed to but not infected with HCV at the time when
Compound (1) or a pharmaceutically acceptable salt thereof is first
administered
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(1) or a pharmaceutically acceptable salt thereof is
first admnistered to said patient is equal to or

wanrestdecohan 2 mllion copies per m of bl oodPCpiuaswa/030402

20 VI1. Patients having no liver fibrosis. VIII.
Patients having mld, noderate or severe liver
fibrosis, or cirrhosis. 25 I X Patients that are
human, including various races, e.g. african-anerican,
caucasi an, asian, etc., adults, children, male and

fe maéﬁ% dXFit)Eea}%é & ﬁadeq{o?ﬁée% tx%%ge S RO Rt %Fﬁé Wﬁfﬂ‘@@ﬁpound

pharnaceu acceptable sa

t her eof | @1)fdrraqihaﬁdmenuedn@raechptaw s>é|1t thétadf 8 ifirst adxyimistertd.
to but not infected with HCV at the tine when

Compound (1) or a pharmaceutically acceptaple salt .
t her &3 i aflﬁ:msunfea'm wiitht HCS0 tup Inonethasodiren @ Ahe time when

E%éggﬁog 0304g& (tl rtell r@g‘\t}ﬁa%&t%% a&%}yt?lil)goéaltbﬁ{%%of is first

phar maceubigaittgredccept abl e salt thereof is first
adm nistered. 5 XlIll. Patients infected with HCV but
no other virus at the tine when

ound (1%: or a
phar fd¥euPatients ycoifeetpd anite HQaYt aft%gﬁé/ofw}}% opppund (1) or a
adm ni ster t f : :
4V whon EOEESScelY AEB I Qall @EEE i it o said
accept abl @ataitt thereof is first adm nistered to said
patient. XV. Patients coinfected with HCV and HAV when
Compound §> or a_ pharmaceutically_accepiabl e salt

t her e0Y. i Patipntscoirfastad Svith é’ECYoa@adevl‘@ oy Gogpgound (1) or a

)ég :‘rp Pat i %@%ﬁnfb%ﬁpéa‘ﬁglt &@eﬁi‘aﬁlg daftvingrds HBMirdh 8Bministered to said
patien

XVI. Patients coinfected with HCV and HBV when Compound (1) or a
pharmaceutically acceptable salt thereof, is first administered to said

patient.

XVIIL. Patients that have never before been treated for HCV infection.

XVIIL Patients that have been previously treated for HCV infection but were
either non-responsive to said prior treatment or relapsed after the

conclusion of said prior treatment.

Of course, the treated patient will generally fall within a number of the above-listed
patient groups simultaneously. For example, patients having the following combination

of characteristics are contemplated as examples of patient types that may be treated:

(1)  Patients having chronic HCV infection of the genotype 1 variety and

having no liver fibrosis;
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pharmaceutically acceptable salt thereof, is first
admnistered to said 20 patient. XVII. Patients that

woava/merer bef ore been treated for HCV i nf ect PODUS2003/030402

XVI11. Patients that have been previously treated for
HCV infection but were 25 either non-responsive to
said prior treatnent or rel apsed after the conclusion
of said prior treatnment. O course, the treated

patient w_.ll geperally fal Lthin.a n er of th .
abov &) i &WHQ%B%YI%FK@%MF%&E%%% genogype F variety and
exanpl e, PAKERER RaddRextd Beerfrdf Nng combi nation 30

of characteristics are contenpl ated as exanpl es of

pati éht t Ppitnts hatingrehrdrée HSAtinfdetiqn pf Pt Benvtpenhwiarigty and

chronic dnfection the genotype 1 variety and
havi ng no 'T“u’l%FeVFf%lr“E%%@Foslsﬁ%“iéom 030670
PCT/ 520084tk Baving 2aculBatiEntisfebioti Y tBHrgeRbsypblQV variety and

i nfection of the genotype 1 variety and having mld
or noder ab@vipg pe hiver filtesisis; (3) Patients having

chro ﬂég}c  idd BatheacRle HES IERBEAPDs InY ?ge'g%f 3\Qariety and

havi evere liver FoSi's or cirrhosi
Pati ents haxihgenikklcottneoddeie lidrefitirosis) of t he genotype 1

variety and, haying no |i fiprosis; (5) Patients .
havi & ac Gate ovay gefbctufeo#e(g\f llflg’étl@bﬁgt'%‘ﬁegef(’v&fii ];tvg;nety and
and  havi %%E&e%li@%‘f@ﬁ@orlcﬁrﬂﬁfsisﬁ'brOS'S; (6)

Patients g acute HCV infection of the genotype 1
variety and 10 having severe liver fibrosis or

PRI o RSBt pER B o SRR oL bove 1
XM dre BF EouRde CoRtEnBRate@ WiRIPIhe keshe W thY preddneirientish. of
the present invention. 15 Wth respect to patients

coinfected with HCV and H V (Patient Cass XlV), the
use and nethod may further conprise additionally
Viilhrraspatt 6o patigntscobeecedpaithdi@V and HESPaterg Glrsy XIV), the use and

method may further comprise additionally administering to said patient at least one HIV
inhibitor in an amount effective to treat HIV infection in said patient. Examples of HIV
inhibitors are set forth in the Definitions section above. Specific preferred examples
are: nucleosidic inhibitors, non-nucleosidic inhibitors, protease inhibitors, fusion
inhibitors, integrase inhibitors and entry inhibitors, or combinations thereof (e.g.
HAART).

With respect to patients coinfected with HCV and HAV (Patient Class XV), the use and
method may further comprise additionally administering to said patient at least one
HAV inhibitor in an amount effective to treat HAV infection in said patient. Examples

of HAV inhibitors are set forth in the Definitions section above.

With respect to patients coinfected with HCV and HBV (Patient Class XVI), the use
and method may further comprise additionally administering to said patient at least one

HBYV inhibitor in an amount effective to treat HBV infection in said patient. Examples
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inhibitor in an anmount effective to treat HV
infection in said patient. Exanples of HHV inhibitors

wanraaate76orth in the Definitions secti on aboveCT/US2003/030402

Specific preferred exanples 20 are: nucleosidic

i nhibitors, non-nucleosidic inhibitors, protease
inhibitors, fusion inhibitors, integrase inhibitors
and entry i nhibitors, or conbinations thereof (e.g.

t t . oj.Nnf: Wi -
A P, S0t 8 BB LGPt Sl ot
ekampllee arecanmyensthatintlibits GTBV viraldoNAM objraéiafgortie as 8BV vaccine.
patient at |east one HAV inhibitor in an anmount
effective to treat HAV infection in said patient.
TRSUT SR m@hod¥Df the Bf@éﬁtQﬁ%ggiBwérﬁ be LA 8 dcRietE %anous levels of
Definitions section above th respect to pati
redyictibe g ddCVi vibel HOM amch plEient,Pat s@an¢ c@casyp Xvla) 3 lbg ereductlon

iRhoaTistn. Feleg® pesPki b pAeulst PaRen' Saepaigne any dosage lovel of
CoiidRhd OF) or PhathadBmitafly ﬁ&feﬁ%bleVsﬁlt ttl&érédf@ﬁét 1&"@éd in the treatment.
infection in said pati ent Exanpl es -

2004/ 030670 PCT/ US2003/ 030402 of HBV |nh|b|tors are
set forth in the Definitions section above. Specific
preferred exanples are: an agent that inhibits HBV
viral DNA polynerase or is an HBV vaccine. The uses
and nmet hods of the present invention can be used to
achi eve various levels of 5 reduction in HCV viral
[ I

R e e B R e B Bl
partlcular patient's condltlon and the dosage |evel of

hor dor t Miersie L BERR"Hiee 65 ikt AGRETS:50 o Logmoupd (1) or a

embodi nenbﬁaraﬁ%eﬁlcany \éb&e?tabteoéaftt HERHELS AR ﬂa@i\éﬁﬂ %heat@at Joad of
as follows: 1. Whereln hours after the first

admi ni str &KE\bm e 1@bieploiarad leagh) 1 og lawen than the v1ra1 load of HCV in
phar maceut, cal.l t abl e 1 ereof. to

ot ont ¢ e EH R RS AR AR A HE s Ralif Srig pagient.
least 1 |og |ower than the viral load of HCV in the
patlent when Conpound is first admnistered t

sai dlbat i dfhereipjat 4%’@?‘@1 %ﬁ%ﬁh%@sh adpigisiretion of ﬁ,‘@rrmopgqt (I)ora
adm ni st r? rﬁﬁc@&ﬂc@ﬁ%ﬁ?&é@ﬁa& A éallt?ﬁl?%of ?oothetpatle%t the viral load of

phar maceuti cal 'y accepta er eo
pati ent, HE wn thel patieaidisaf least 2 log lower than the viral load of HCV in

the patient when Compound (1) is first administered to said patient.

II.  Wherein at 48 hours after the first administration of Compound (1) or a
pharmaceutically acceptable salt thereof to the patient, the viral load of
HCV in the patient is at least 3 log lower than the viral load of HCV in
the patient when Compound (1) is first administered to said patient.

Specific optimal dosage and treatment regimens for any particular patient will of course

depend upon a variety of factors, including the age, body weight, general health status,
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HCV in the patient is at least 2 log | ower than the
viral load of HCV in the patient when Conpound (1) is

woiomo3edm ni stered to said patient. [11. Wier eC/ua00d830402

hours after the first adm nistration of Conpound (1)

or a 25 pharmaceutically acceptable salt thereof to

the patient, the viral load of HCV in the patient is

at least 3 log lower than the viral |oad of HCV in

ste;ze(ci]l@t’"tt infbe g isERRP YRR drldkcietioh) drﬁé cBABIHALSh ethe det @ity and
pati ent . SpeC|f|c opti mal ‘dosage and treat nment

comgiernftise Mfectiomythppatient'sidispogition enthe mfb¢thmfanédh¢ $wlgment of the

e@glynd ué}on ag% Fag 3y|1]r%f§ﬁn{ At tgs? i}ﬁﬂfge r{}%l tdggaggg Substantially
B90HaR IOMirktink/ dose.00BRAAGI Zhe 86M%ge ﬂ; Rlreatdd By efnall increments

adm nistration, rate of excretion, dr ug caonbi natj on,
witih teeapsiniuny effpet undetiths eirermstarces if waehedn nggperal, the compound
pat n 4 t] 4 t
aﬁeﬂ?sug?l m%sltegg(% agg gﬁ%@%@@nﬂ (f%/ee?ncﬂat Ban generally afford
éﬂtﬁﬁﬁﬂ? Bifedtive rddults @ithGutwalising am} harchbhisiag dsletenous side effects.
substantially |ess than the optimum dose. Thereafter,
the dosage is increased by small increnments 5 until
.{%H&itlglqgtl sg%{:'i@lce h6GdimdRd %g e e Ghl %ié%d%?ﬁ‘épﬂe&rﬁ ¢eh86h include
ener e conpoun I's nost desirably
'ehdlfd)lﬂbvsihg.r ed at a concentration level that wll
generally afford antivirally effective results
wi t hout causing any harnful or del eterious side
effecis. dﬁqﬁbto'r%ho@ RAEchd 6ai€ it 18 A thenh, HWhereit Gbout 50 to
and net ho f the present invention include 10 the
1 @00ngzpiforgexamnplerabosie 360 tordOH weg, Mbieeraimple abant dap iragitofi (sompound

ngdaga@ga@rgdgwa lijr%l%f 8eér§((§ar¥p| V aegig the %\ﬁﬁ?% g‘uman is of the

Ndvarlely, whereidl lﬂleﬂHSNeﬂhMtlbﬁ) i thie hubandn c]pmmod{ii@\/ infection,
wherein the HCV in the hunman is. of .the 1gm% \Tf%fwkl%
@@d wiespin girfi hewss efier fevirdsainisEAtiom ok hemRapRth (h)do ‘the human,
¢ AELIHCV i
AR el b R 0 OSSR R bty i
tmmumwhabhehmmm&w iB ﬁrstlaémhumd mtsswd htmast 1 | og
lower than the viral load of HCV in the human when
Conmpound (1) is first admnistered to said human. 20
. Apuse @r fEbhekiRsd a8 ih PQ[%‘V% M@%’l@'aﬂ 4R hés i Sthe first

after the first admnlstratlono ound (1) to the
hdministratibe of Compotsh(d ) ¢é thedunian, thhenmh ¢ of &l \{ in the human is at

least 2 log lower than the viral load of HCV in the human when Compound (1) is first

administered to said human.

III. A use or method as in I above, wherein at 48 hours after the first
administration of Compouhd (1) to the human, the viral load of HCV in the human is at
least 3 log lower than the viral load of HCV in the human when Compound (1) is first

administered to said human.

Combination therapy is contemplated wherein Compound (1), or a pharmaceutically
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least 2 log lower than the viral load of HCV in the
human when Conpound (1) is first admnistered to said
waaoan3oa2db 111. A use or nethod as in | above, PGIAIS2I08/030402
at 48 hours after the first admnistration of
Compound (1) to the human, the viral load of HCV in
the human is at least 3 log |ower than the viral | oad
of HCV in the human when Conpound (1) is first
Q}%tﬁ]lbl%tsﬁft QRerbeY, S2bslatuiiBRered Qyifip amea@tdﬂénaddhﬁnﬁpugerﬁ selected
I'at ed wherein Compound (1),
fnbmr m@atmrad agent, an zsnmmmg«mlmgsosg@t Fmﬂ@smdublﬁmld@V NS3

ﬁ)rgg care, ! %ﬁ lérﬁqé%go!rt tgﬂ(?t gr%ar S ﬁl té? ]e-fgt*ﬂ]?e' r K mgﬁl I—W\’tlnhlﬂtor an HAV

AR{bitet I ah HBENhhibaor, laﬁﬁlanli@dﬂﬁrﬁin@pmt@geﬁhgerﬁn ﬂ)hﬁ{ples of such
i nhi bitor of HCV NS3 prot ease, an inhibitor

aaepisee Prewidrs injthe Deéinfiiops |s¢qt@nca}a@y@ Tgﬁeﬂdgltlonal agents may be

n
RO iy R (D RPN, WO g0 e
digglot shaameceptical | dhsdgd dorhe Miéinatitely risess extdittomab agors may be

These addi ti.onal ents. rra be onbi ne
SOBRIaRbY QARG o 004 Baliohy b, et 5F 2UNUNELE dOsheks KR 10F Geample,
i@ a8k as HeBIHRd RIBBYEBGEM! itd‘d%orﬁp fn?iynbe administered to the

Al ternatively these additional agents
pajsat pitied tp, coriménskyewidy ar dolldweing dhe mlnggamrr of @pmpound (1), or

RS aRE e ek fiertonal “agents way be

adm nistered to the 10 patient prior to, concurrently
with, or following the adm nistration of_ Co

BiD "2 Upnak Gompaida) foy HACY peat i dssips arE S Sy Captol
Use of Conpound (1) for HCV Assay Validation and HCV
Assay Control 15 In another enbodi nent, the present
Imatetier @mbbdintdit, ehH}ﬁdsdno inventidnhio dirbeaied toad melthibi lfq atidating an
assay useful for det ﬂ}nln whet hey one o

@%&ﬂ%ﬁ#@égr deferEH{BIng FYHoFoE BB PHTEDTeGH S TR A o fa popgbination,
.?qhé ﬂaﬁShQa[tl 'ﬁ'gy HECRptshy: aftudnbipH 6&1&%1 GERtANRS in said

nce rn sal assay, wherein the control
sssbystvdmen tienqnireksibstaeccmmypisesithocompeund of fomule(1eor a

e R Y A

ﬁi;%ﬁﬁ‘irﬁ a&?ﬁ"tgrro? kaig eBStkARGBsthite il theaSSFY In tHis &hbsdiment, the
enbodi hen
compound of formula (1) or a pharmaceutically acceptable salt thereof, is used to

determine whether the assay under evaluation can be used to measure HCV replication
inhibitory activity. Optionally, an additional step in this validation process may
comprise comparing said HCV replication inhibitory activity of said control substance
as determined in step (b) to the HCV replication inhibitory activity of said control
substance when measured in a different assay. This further step is useful, for example,
to evaluate the accuracy of assay under evaluation in determining the HCV replication
inhibitory activity of a substance by comparison to the result obtained for that substance

in a known standard assay.
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compound of formula (1) or a pharmaceutically

acceptable salt thereof, is used to determ ne whether
woheo4as8edy under eval uation can be used to neaBATAISEHOY030402

replication inhibitory activity. Optionally, an

additional step in this validation process may

conprise conparing said HCV replication inhibitory

activi ty of said control substance 25 as determned in

?r% (391)00&1 etnpﬁ el &PA hrfefHod @By dé%élhﬁmhg e Rfiv ieff¥ctBleness

sai contro subst ance when neasured in a different

ofissayr mbh sbftamdel@lorstaz in tembigetier, fo inbibittharplication ij HCV,

e e e B AR S AR g
v‘ﬁ{etlﬁ‘:r S URBHARE THMAitGRORPLESRA JFHEVE bY @aeﬂnimmlgttm BIEW

for that substance in a known standard assay. 30 -26
rmmcaﬁmirmﬂﬁmoamty 0EST0 SWHEMaEs) in/maist a563Y; andbekioRuEing said
d| r.ect. r i. NO-
Gy Stttk r Eang sl b HEY Tl ioE ARt YD a
c@ﬁﬁ@l‘ JuBbth AR, thitGs déitintihéd inha 1&@ﬂicalomtd1ﬁ¢‘rem‘ask@§/wherem the

coniie TUbSSerSamDr b1 SRR PO & BOTTBET R
aﬁ@tglé s°’a1f Lrﬂgre £ %'tﬁ@%{egﬁbdo the dQbmPdlnd 8T R d('wof i‘e

|on|n itory act|V|ty of sali

Iﬂllahﬁﬁ@ﬁﬁ@lls)acwptm chltabarayf, isarsdd es-a caryph substansa irdordeiQy
replicati on i nhi pitory ac

detarmine the ye lafive;ef4 efsg,veg]essapf actssﬁﬁﬁla,sli;[arlgg@)sfto}_jﬁ]&/glt%ﬁ%{epfgatmn of
I?«gve fTHan%dth]le Qs rdsd B he CBImpRfeddb HiE@AAINE WhSHRY thewbs kEbstance(s)

control substance conprises a conpound of formula
i§ ijorarlesa opkaualigce effediiclay thqaam@mula@ péfosapta herdof . I n

RRHRHRCLGH Dt Ryl AR o e S B of B hepficditn,

control substance in order to determ ne the relative
ef fectiveness of a test substance(s) to inhibit

h
Indyoth thatOW assey VP’]@?‘tlomlﬂB@ HCSV a§sAe C%%%ﬁmlb@glm@gs ci}ﬁ(glssed
aﬁognﬁ,gd;ug gssfa el g (’fgt%l—grm\@ CVe P% ioh Glibitdt) SLANGEERbe an in-

ss or eg ective as the conpound

frofagdaglié.g., b t9ll-baved assapMamanermq asadyl, ¢ ga@u@ptrm:lﬂesgh&ssay
t hereof, In the |nh|b¥t|on

| t |
Trsting imBupes; is easyp af szl g‘i?e‘éﬁ%? tflfg@&k? ?ﬁ’&-m "

enbodi nents di scussed

In order that this invention be more fully understood, the following examples are set
forth. These examples are for the purpose of illustrating embodiments of this invention,

and are not to be construed as limiting the scope of the invention in any way.

111. Examples

A. Pharmaceutical Compositions

Several compositions may be prepared in the form of oral solutions of Compound (1)

powder dissolved in a mixed solvent of PEG 400:Ethanol = 80:20 w/w, as follows:
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above, the assays used to determ ne HCV replication
inhibitory activity can be an in- vitro assay, e.g., a
woebd4/beged assay, or an in-vivo assay, e.(., BAT/US2003/030402
ani mal - based assay. Testing in humans is one type of
ani mal - based assay that is contenplated. 20 In order
that this invention be nore fully understood, the
foll owi ng exanples are set forth. These exanples are
for the purpose of illustrating enbodi nents of this
invention, and are not to be construed as limting
3dleersdope of the invention in any way. 25 I11.
anpl es maceuti cal Conpositions 30 Severa
E?tigwgggg be prepared in the formof ora
$OlHet ons of mEesmeaind (1) powder dissolved in a mxed
sol vent of PEG 400: Et hanol = 80:20 ww, as follows:
-27 WD 2004/ 030670 PCT/ US2003/ 030402 Solvent 1
§qbstgnce: PEG 400 Volune: 14 m per vial 5 Sol vent
ance: Ethanol absolute (absolute [PhEur 111/ USP
SifsMhbe: VOE@ARG! aBsdlite aei6Ritd PhBat MEISPIXXOV])
Reconstitution Bul k Sol vent Substance: PEG 400: Et hano
Yobar0% mi kmieddedipwolvgahl cle) Volune: 19 M (14 m
PEG 400 + 5 ml Ethanol absolute) Volune for
reconstitution: 5 nm per admnistration vial 15 Bulk

M%@ﬂﬂ&ti&ﬁ%ﬂi%&@m (PEG 400: Ethanol = 80:20, YMW:
Attach a needle to a 5 nL ringe a dr 5 nL of
Sestanee:;  pPEE0DiEhagpl %%@%XO%%’?MF%@WQ‘H&V%@F)M vi aIo
ggﬁ%?é:”' F‘gtl%ﬁﬂ'ffh BEEA%0ans I etdn¥1 £58Rke)S L of

anol in
Volume for reconstitution: 5 ml per administration vial

Bulk Solvent Preparation (PEG 400: Ethanol = 80:20, W/W):

Attach a needle to a 5 mL syringe and draw up 5 mL of ethanol; place tip of needle to
inside wall of vial containing 14 mL PEG 400 and gently expel 5 mL of ethanol into
vial; Cap the vial immediately to avoid ethanol evaporation; Shake the vial for no less
than 15 seconds; Set vial aside for 5 minutes before use or until there are no air bubbles

present in solvent.

Solution Preparation Instructions:

1. Remove the Teflon cap from the vial containing the solvent and replace it with the
Adapta-cap (blue).

2. Screw the Adapta-cap on the vial containing the solvent. Do not overtighten by
force. Unscrew the Adapta-cap by a % turn to avoid a vacuum.

3. With the 5ml Baxta oral administration syringe, draw up 5 mL of the bulk solvent.
Do not push solvent back into the vial.

4. Obtain a vial containing an amount of Compound (1) powder appropriate for the

selected individual strength.
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vial; Cap the vial imediately to avoid ethano
evaporation; Shake the vial for no less 20 than 15

woeeerrides70 Set vi al aside for 5 nminutes before BEE/USL003/030402

until there are no air bubbles present in solvent.
Solution Preparation Instructions: 25 1. Renove the
Teflon cap fromthe vial containing the solvent and
replace it with the Adapta-cap (blue). 2. Screw the
Adapt a-cap on the vial containing the solvent. Do not
overtighten by force. Unscrew the Adapta-cap by a 1l/a

Nbtét Cotpoavd{1J pawdadias mhlgh tetlemnhy thadhsnd toBlx sidesoafdhe vial and
adn1n|strat|on syri nge,

cao1 B Kecking ths s eirlrioh Bl SR ShE S e R pafros o g
thgpo 3) v\g&EPﬂMmYé e v 'ﬂ& RliMine &Y paiendat 106, Winsemadingthe cap,

er appropriate for the sélected individual
remave shtvily an@ Setwitheflan-9ide 8p to POTMisPYIo0abpss afgirag that

owder s a high tendency to adhere to
n?ﬁggéﬁﬁﬁgéB%mﬁﬁﬁﬂvﬁéﬁﬁﬁh& caps. Wile keeping the
vial capped, tap the vial several tines on a hard
surface to get the powder down into the vial

5 iGrrefully remgvesbe Saflomeap foem theyiakconiigipe Egn}mgng gl posyder.
6 aﬁ(?ﬁ@lg ﬁfl%iv‘ g%w"i‘%glg%oécemlé Qul?cﬁ;é{v%ﬁf lﬁtod[gle Bg\érgée%r\g%lmtygﬂlgﬁng the

i rﬁ;%ﬂ thé s@ingehgaiagphe Sde ﬁfaﬂhefvldl bagd n@mbmg doive tﬂ'&aﬁd@mf the vial
fromthe vial contal |ng gong (Lf E&lla)slﬁ v\%ﬁ: th

Ca(demt injechfiaccdl w0 g Hel Bers B PRECE oIy RERIc] fip0 the
Eomder vial by placing the 10 tip of the syringe

agal st the side of the vial and injecting down the

SHdﬁ@ﬁﬂ@rmﬁ@hwmaﬂbﬂdmcmmt inject directly into the

VI si_nce th omder | d be expelled fromthe

8yvi ‘P‘jerthf"”éa‘?’ gobtl y the Teflon cap. 8. Cover

the vial with alumnumf0|l 15 Note: The solution is

light sensitive. Keep away from direct sunllqht and
Nots dihewspluion is light sensitive. Kéep away from direct sunlight and cover with

aluminium foil whenever possible.

9. Vigorously shake vial by hand for 10 minutes. Allow the powder to sit for 10
minutes. Vigorously shake the vial again for 3 minutes. Allow the vial to sit for 2
minutes. If any particles remain, vigorously shake by hand again for 3 minutes or
until all of the powder is dissolved.

10. Let the vial stand upright for approximately 2 minutes to allow the solution to drain

down the sides.

Examples of Oral Dose Solutions

The following are examples of oral dose solutions prepared in the manner described
above:

Solution 1:

Unit strength: 25 mg/3 ml

-29.



alum nium foil whenever possible. 9. Vigorously shake

vial by hand for 10 mnutes. Allow the powder to sit
woban04480:20 m nutes. Vi gorously shake the vial agaius2§06/030402
3 mnutes. Allowthe vial to sit for 2 mnutes. If

any particles remain, vigorously shake by hand again

for 3 mnutes or wuntil all of the powder is

di ssol ved. 10. Let the vial stand upright for
Caprenxitioat el y 2 mi$183 ag/tb al | ow the solution to drain
Aevinitee vial:des. 2% Exaipl es of Oral Dose Sol utions The

Haly @yeng are exany gs Pk naral dose sol utions prepared
in"the manner described above: Solution 1. Unit

strength: 25 ng/3 m -29 WO 2004/ 030670

PCT/ US2003/ 030402 Concentration: 8.33 ng/m Anmount

per vial: 41.7 m Daily dose: 50 ngin 6 mM 5

%gl ution 2: Unit strength: 200 ng/3 m  Concentration:
UOn/ M Amount per vial: 333.3 ml Daily dose: 400

mg in 6 M Solution 3: Unit strength: 500 ng/3 m

Concentration: 166.7 ng/m  Anmount per vial: 833.3 n

W&k $tyengtise: 1000 r290inmg/B miH

Concentration: 66.7 mg/ml
Amount per vial: 3333 ml

Daily dose: 400 mg in 6 ml
Solution 3:

Unit strength: 500 mg/3 ml
Concentration: 166.7 mg/ml
Amount per vial: 833.3 ml

Daily dose: 1000 mg in 6 mi
B. Administration of Oral Dose Solutions

A method for administering the oral solutions is described below:

1. Carefully remove the Teflon cap from the vial containing the reconstituted solution
and replace it with the Adapta-cap (blue).

2. Screw the Adapta-cap on the vial containing the reconstituted solution. Do not
overtighten by force. Unscrew the Adapta-cap by a % turn to avoid a vacuum.

3. Attach a 5 mL Baxta oral administration syringe to the port on the Adapta-cap.

4. Hold the capped vial inverted for 1-2 minutes to allow for complete drainage of the
solution.

5. Withdraw 3 mL of the reconstituted solution and place the blue tip cap on the end of
the syringe to prevent leakage.

-30-



10 B. Adm nistration of Oal Dose Solutions A nethod

for admnistering the oral solutions is described
woebaws3oczo Careful ly renove the Tefl on cap froRCTHS2003/030402

vial containing the reconstituted solution 15 and

replace it with the Adapta-cap (blue). 2. Screw the

Adapta-cap on the vial containing the reconstituted

solution. Do not overtighten by force. Unscrew the

é\d aica peearday the dbbdicanWerustdinmviodidiely sdectdbe s@redit @Hhours,

abn Baxta oral adm nistration syringe to the port

on at FRomnteaeRiagprovided ghe $yHnge is spppleisly Rranned an ﬁwlnum foil

f or, o allow for conplete drai nage of the

ZOt%éFg?ﬁgﬁthﬁg thdraw 3 nL of the reconstituted

3.0IRémave thatlp pAppaad adhenibietithetdope twethe patiemheralipd of  t he

syringe to prevent |eakage. -30 WO 2004/ 030670

PCT/ US2003/ 030402 6. Once prepared, the dose can be

used i Mmedi ately or it may be stored up to 3 hours, at

roomtenperature, provided the syringe is conpletely

wrapped in alumnumfoil to protect it fromlight. 7.

Renove the tip cap and adm nister the dose to the

patient orally. -31 WO 2004/030670 PCT/ US2003/ 030402

CLAIM5 W Caim 1) An oral pharmaceutica

conposition conprising about 25 ng to 500 ng of the 5

foll owi ng Conmpound (1) or a pharnaceutically

acceptable salt thereof: MMONNH S NY HONN, OH
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OOO ~~NH (1) 10 dissolved in at |east one sol vent

sel ected from pol yet hyl ene gl ycol, ethanol, propylene
wabkyaaBoand wat er, and mi xtures thereof. 2) AnPOTAIS2003/030402

phar maceuti cal conposition according to claiml,

wherein said conposition conprises about 25 ng to 500

mg of Conpound (1) or a pharmaceutically 15

acceptable salt thereof, dissolved in a mxture of a

pol yet hyl ene gl ycol and et B&AdMS 3) A kit conpri sing:

) .about 25 ng to 500 ng of Conpound (1), or a

@ia?é;’lﬁ%euti cally acceptable salt 20 thereof; and (b)

at | east one of the follow ng additional agents: an

antiviral agent, an imunonodul atory agent, another

Dnhi biAnooralgfhaki@sehi$3] poropesiise camprisidy dhioub25 ofg to 500 mg of the

ot hertarget. in the HCV | j.fe cycle, an HV
ARV cripdRe Glpramenmtcseicdh Rer sl fitigieos: or a
l'iver inmunoprotective agent. -32 WO 2004/030670
PCT/ US2003/ 030402 4) A nethod of treating or
preventing HCV infection i *% mamal conpri si ng
adm nistering to said mama bout 50ngy to 1000nmg of
the foll owi ng Conmpound (1), rY a bphar maceutical ly
acceptabl e salt thereof, pey 'y-8ingle or nultiple
doses: .

(D

dissolved in at least one solvent selected from polyethylene glycol, ethanol, propylene

glycol and water, and mixtures thereof.

2) An oral pharmaceutical composition according to claim 1, wherein said
composition comprises about 25 mg to 500 mg of Compound (1) or a pharmaceutically

acceptable salt thereof, dissolved in a mixture of a polyethylene glycol and ethanol.

3) A kit comprising:

(a) about 25 mg to 500 mg of Compound (1), or a pharmaceutically acceptable salt

thereof; and

(b)  atleast one of the following additional agents: an antiviral agent, an
immunomodulatory agent, another inhibitor of HCV NS3 protease, an inhibitor of
another target in the HCV life cycle, an HIV inhibitor, an HAV inhibitor, an HBV

inhibitor or a liver immunoprotective agent.
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OOO ~-NH (1) 10 5) A nethod according to claim4,
wherei n about 300 ng to 500 ng of Conpound (1) or a

wohemrmaegut i cal | y acceptable salt thereof, is PCT/US2003/030402

adm ni stered to said manmal per day. 6) A nethod
according to one of clainms 4 or 5 wherein the HCV is
of the genotype 15 1 variety. 7) A nethod according
to one of clainms 4, 5 or 6, wherein the HCV is chronic

HCV oA rhédiRoDEMRadRE orlprevential FICY nf8dtioh ifRttaiimal comprising

according to one of clains 4 to 7, wherein _at 48 hours

aeﬂtri]ni@isterim t¢ baid lmanmiahmﬁépmg tor} 08¢meehihs fatlowing Gamppund (1),
- t i. )
FAHRSRLEGh L BEATELAP B b 4020 S hEBaf doses

least 1 log lower than the viral load of HCV in the
mamal when Conpound (1) is first admnistered to said
mammal . - 33 WD 2004/ 030670 PCT/ US2003/ 030402 9) A

nmet hod according to one of vedains 4 to 7, wherein at
48 hours after the first adnynistration of Conpound
(1) or a pharmaceutically a table salt thereof, to
the mammal, the viral |oad gf_ i § the manmal is at
|l east 2 log |lower than the ¢iral adT/of HCV in the
mammal when Conpound (1) ig™%irstoadmnistered to said
mamal . 5 10) A net hod acc%izﬁng yone of clainms 4 to
7, wherein at 48 hours aP irst admnistration
of Conpound (1) or a pha§__N
thereof, to the m | oad of HCV in the
mamal is at |least 3Yog |lower than the viral |oad of
HCV in the manmal when Compoundy(1) is first

adm nistered to said manmal . 10 11) A net hod accordi ng
to claim4, wherein said mammal is a human, wherein

5) A method according to claim 4, wherein about 300 mg to 500 mg of Compound
(1) or a pharmaceutically acceptable salt thereof, is administered to said mammal per

day.

6) A method according to one of claims 4 or 5, wherein the HCV is of the genotype

1 variety.

7) A method according to one of claims 4, 5 or 6, wherein the HCV is chronic

HCV of the genotype 1 variety.

8) A method according to one of claims 4 to 7, wherein at 48 hours after the first
administration of Compound (1) or a pharmaceutically acceptable salt thereof to the
mammal, the viral load of HCV in the mammal is at least 1 log lower than the viral load

of HCV in the mammal when Compound (1) is first administered to said mammal.
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about 50 to 1000 ng of Conpound (1) is adm nistered to
sai d human per day, wherein the HCV infection is

wohoamBe7HCV | nfecti on of the genotype 1 vari ePgT/uazm3/030402

wherein at 48 hours after the first adm nistration of

Compound (1) to the human, the viral load of 15 HCV in

the human is at least 1 log |lower than the viral | oad

of HCV in the human when Conpound (1) is first

Admi nAshethedladcordiiag td» dngrodialaithP¥ toA7 meldreid and® howlks afiet the first
urs after the fir

Sifnmaton ot Cirpfundy %f&}@“a(%?c%‘l&%ﬂ%aoﬁme salhthetgofafo the
mameha®fthéKayal1pad SFEIGVIR e lﬁarﬁﬁlal I%Qlt {Bastio %ghéﬁ"@l'é Jlral load

than the viral load of HCV in the hunman

¢ CVsnfhe memmatiwhen Sompeand @) sefint éthmmmterekBt)o SAIdmtuinnm
according to claim1ll, wherein at 48 hours after the
first admnistration of Conmpound (1) to the human,

10)e VArrﬂéthd)cD@dioﬂﬁng'l@énb Rf tREnOUW AT, viseréth at %hbﬁaafte&he first
|l og | ower than the viral | oad of HCV in the human whe

romptstaton o Corapaundd1) orzopharmagestieailtascentatie h@lﬁﬁlﬁreomo the

1 Iﬁﬁjaﬁ‘ qge %89@% RC(AY flﬁ) H%Olﬂémﬁllagf gﬁ eht S?)t 18 iD?We \Q'Fag{ tglg viral load
d)ch@Xl iol t]tumammabwheia@omﬁ@undﬂ) Mrﬁﬂeﬂﬂmﬁﬁ%&ﬁo said mammal.
PCT/ US2003/ 030402 15) A nethod according to one of

claims 11 to 13, wherein about 400 ng of Conpound (1)

19 admrﬁlétﬁ&?ic%grd‘ir% @%ﬂeﬁlmm" Wﬂare@l? Ealg gm?al 161 hﬁngﬁt\ﬂ%‘i{em

according to claim4, wherein
2]551@3’? Phitoel i00ang D@Corap@aﬁt(ébisadmlsteteldeo eaifl ,human per day, wherein

tgg ?‘pd;\l/ zr%fe aﬁ)dedg%lgowa nﬁg(?tlo& %ﬁﬁ% %e&@lg@? c? wherein at

4leRps aldrehShist adohials@afion 8NTo@polRIGSS to BE ﬁuman the viral load of
har rraceutl cal Ihqacce ptable carrier or diluent. 10 17)

Mesciepearos ot leasttl dog laayenthas, thewiisaldpad CIAGY Lndhy yman when

@%nnﬁ@gﬁgﬁgﬁ%t 'dﬁﬂlgtgre]dqggﬁﬁth% e salt thereof is

arnaceutlcal conposi tion

corrprl si ng Corrpound (1), or a pharmaceutically
olved in at | east_one

%abl e ther Eff,, di sa \
ety dacearding o 381} eVRgHeETR 4§Ihputs|aftethefirs) |
d@l!irﬁﬂi‘éir@ﬁkﬁl & R ouBB ¢1) to the human, the viral load of HCV in the human is at

least 2 log lower than the viral load of HCV in the human when Compound (1) is first

administered to said human.

13) A method according to claim 11, wherein at 48 hours after the first
administration of Compound (1) to the human, the viral load of HCV in the human is at
least 3 log lower than the viral load of HCV in the human when Compound (1) is first

administered to said human.

14) A method according to one of claims 11 to 13, wherein about 300 to 500 mg of

Compound (1) is administered to said human per day.
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water, and m xtures thereof. 15 18) A nethod accordi ng
to claim17, wherein the solvent is a m xture of

weoabosaingb ene gl ycol and ethanol. 19) A nmet hodPCT/US2003/030402

according to claim 16, wherein said composition
further conprises at 20 | east one agent selected
from an antiviral agent, an imunonodul atory agent,
anot her inhibitor of an HCV NS3 protease, an

19)hi big et aoaRding to by eRdlaiik 11he 18{Gvhédreinabeici08, mg an
H'V inhibitor, an HAV inhibitor, an HBV i nhi bitor and
gompeend (Lyriaadappisieedity sad bygeaper day. 20) A net hod
according to claim4, wherein the Conpound (1), or a
pharmaceutically acceptable salt thereof, is

co-adm nistered with a | east one additional agent

Eent ATaribphatcoring B £ariein Gevtaund Dhopauaiarigpatically
éd@%)tgbltegﬁ eg&ﬁ* ak H&hmﬁﬁ&fa@%% i ofdt ‘fohﬁﬁécleﬁtfc%l fpQRitich!

|n| V 1 nhibitor, "an HBV I nhi bitor and
corhprissng Cnmpnmdr(d) @malphmmgemqallmadce@&bmaﬁ thetdof padhati least

@%ﬁ@%?#ﬁ ste ent prior to,
%Cﬁep © Ca“s‘%f 64/ 030670

PCT/U82003/030402 foll ow ng the adm nistration of

Conpound (1), or a pharmaceutically acceptable salt

1 Per edfmethag acmgdmg@ gimal CovhsEsin Fopmppu (11‘) lpea pharmaceutically

foll y

aaccggt%tl)\fae%glt %)er ia (érgl}éfg e%c}%rr 8{1%{3 P@?agfétgé 1 Jgncogﬁ)osmon

@drﬁibnsﬁl@CBﬁ@euﬁd @alor @@H@@ﬁdcbﬁﬁﬂ&ll&@bceptdlﬁaﬂtﬁbereﬁf dissolved in at
reventi ng HCV infectian

Borhgne sonGuciFi6h HogoRBeihera god A ARde Hosqliapd

Qhﬁ reof, is admnistered to said
%{é‘?%a y géyth?ljﬁ&; ngle or nmultiple doses: MMON N H
SN H O

18) A method according to claim 17, wherein the solvent is a mixture of

polyethylene glycol and ethanol.

19) A method according to claim 16, wherein said composition further comprises at
least one agent selected from: an antiviral agent, an immunomodulatory agent, another
inhibitor of an HCV NS3 protease, an inhibitor of another target in the HCV life cycle,
an HIV inhibitor, an HAV inhibitor, an HBV inhibitor and a liver immunoprotective

agent.

20) A method according to claim 4, wherein the Compound (1), or a
pharmaceutically acceptable salt thereof, is co-administered with a least one additional
agent selected from: an antiviral agent, an immunomodulatory agent, another inhibitor
of an HCV NS3 protease, an inhibitor of another target in the HCV life cycle, an HIV
inhibitor, an HAV inhibitor, an HBV inhibitor and a liver immunoprotective agent, and

said additional agent is administered to the patient prior to, concurrently with, or
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OOH II N'" O ONH 10 0-0 (1). 22) A nethod for

val i dati ng an assay useful for determ ning whether one
wonroBe70 15 subst ances, al one or in conbi nati 8aT/US2003/030402

inhibit(s) the replication of HCV, conprising: a)

running a control substance in said assay, wherein the

control substance conprises the follow ng Conpound

(1), or a pharmaceutically acceptable salt thereof,

falidwing thd atemigtatiog of Cembeivhd @) draashamiaceiidalilly tadteptable salt

activyity of said control substance in the assay: 20

thewofyp 2004/ 030670 PCT/ US2003/ 030402 MeEONNH O'S

NY HONN,,, H OOO ~~-NHM 23) A nethod for

determining the relative effectiveness of one or nore

Zbst Einces,0f 3 Gongroand ( 1)iof tieofotliowatg fonmuladl), oha pharntabentically

replicati of conprising: a).running sajd .
acputpif el efion Tahihe SEERRARn oY pu St phimap el composition for
HSHRE B BrAEntMPIO P inR cSMPR ARGRaD WhBletSaboll€50mg to 1000mg of

Compound (1), or a pharmaceutically acceptable salt thereof, is administered to said

mammal per day in single or multiple doses:

MeO

22) A method for validating an assay useful for determining whether one or more
substances, alone or in combination, inhibit(s) the replication of HCV, comprising: a)
running a control substance in said assay, wherein the control substance comprises the
following Compound (1), or a pharmaceutically acceptable salt thereof, and b)
determining the HCV replication inhibitory activity of said control substance in the

assay:
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replication of HCV; b) determi ning the HCV replication
inhibitory activity of said substance(s) in said

wags@Ey3oand c) conparing said HCV replication PCT/US2003/030402

inhibitory activity to the HCV replication inhibitory
activity of a control substance that is determined in
an 10 identical or different assay, wherein the
control substance conprises the following Conpound
(1) or a pharmaceutically #teptable salt thereof MO
NNH OSN HOOH OPIr

(D).

23) A method for determining the relative effectiveness of one or more substances,
alone or in combination, to inhibit the replication of HCV, comprising: a) running said
substance(s) in an assay that is useful for determining whether a substance inhibits the
replication of HCV; b) determining the HCV replication inhibitory activity of said
substance(s) in said assay; and c) comparing said HCV replication inhibitory activity to
the HCV replication inhibitory activity of a control substance that is determined in an
identical or different assay, wherein the control substance comprises the following

Compound (1) or a pharmaceutically acceptable salt thereof:

MeO
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