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disease is the tenth leading cause of death among adults in the United States, and accounts
for approximately 25,000 deaths annually, or approximately 1% of all deaths. Studies
indicate that 40% of chronic liver disease is HCV-related, resulting in an estimated 8,000-
10,000 deaths each year. HCV-associated end-stage liver disease is the most frequent
indication for liver transplantation among adults.

[0003] Antiviral therapy of chronic hepatitis C has evolved rapidly over the
last decade, with significant improvements seen in the efficacy of treatment.
Nevertheless, even with using the standard of care (SOC) combination therapy of
pegylated IFN-o plus ribavirin, 40% to 50% of patients fail therapy, i.e., are
nonresponders or relapsers. These patients currently have no effective therapeutic
alternative. In particular, patients who have advanced fibrosis or cirrhosis on liver biopsy
are at significant risk of developing complications of advanced liver disease, including
ascites, jaundice, variceal bleeding, encephalopathy, and progressive liver failure, as well
as a markedly increased risk of hepatocellular carcinoma.

[0004] The high prevalence of chronic HCV infection has important public
health implications for the future burden of chronic liver disease in the United States.
Data derived from the National Health and Nutrition Examination Survey (NHANES III)
indicate that a large increase in the rate of new HCV infections occurred from the late

1960s to the early 1980s, particularly among persons between 20 to 40 years of age. It is
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wherein the first compound is B-D-2’-deoxy-2’-fluoro-2’-C-methylcytidine (Compound
1); and a second compound, or a pharmaceutically acceptable salt or prodrug thereof,
wherein the second compound is (1S, 4R, 65, 145, 18R)-4-Fluoro-1,3-dihydro-isoindole-
2-carboxylic acid 14-tert-butoxycarbonylamino-4-cyclopropanesulfonylaminocarbonyl-
2,15-dioxo-3,16-diaza-tricyclo[14.3.0.04,6]nonadec-7-en-18-yl ester (Compound 2).

[0007] Other embodiments described herein relate to a composition that
consists essentially of a first compound, or a pharmaceutically acceptable salt or prodrug
thereof, wherein the first compound is Compound 1; and a second compound, or a
pharmaceutically acceptable salt or prodrug thereof, wherein the second compound is
Compound 2.

[0008] Embodiments described herein relate to the use of such compositions
for ameliorating or treating a disease condition in a patient population, and/or for the
preparation of a medicament for ameliorating or treating such a disease condition. For
example, the disease condition can be selected from a hepatitis C virus infection, liver
fibrosis, and impaired liver function. In an embodiment, the prodrug of the first

compound can be the diisobutyl ester prodrug of [-D-2’-deoxy-2’-fluoro-2’-C-
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Compound 2. [0008] Enbodi nents described herein relate to the use of such
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aneliorating or treating a disease condition in a patient popul ation that
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thereof. For example, the disease condition can be selected from a hepatitis C virus
infection, liver fibrosis, and impaired liver function.

[0010] Other embodiments described herein relate to methods for ameliorating
or treating a disease condition in a patient population that can include administering a
therapeutically effective amount of a first compound, or a pharmaceutically acceptable
salt or prodrug thereof, wherein the first compound is Compound 1; and a therapeutically
effective amount of a second compound, or a pharmaceutically acceptable salt or prodrug
thereof, wherein the second compound is Compound 2 to a subject suffering from the
disease condition. In some embodiments, the disease condition can be selected from a
hepatitis C virus infection, liver fibrosis, and impaired liver function. In an embodiment,
the prodrug of the first compound can be the diisobutyl ester prodrug of B-D-2’-deoxy-2’-
fluoro-2’-C-methylcytidine (Compound 1a). In some embodiments, the salt of the second
compound can be the sodium salt of 1§, 4R, 65, 14S, 18R)-4-Fluoro-1,3-dihydro-
isoindole-2-carboxylic acid 14-tert-butoxycarbonylamino-4-
cyclopropanesulfonylaminocarbonyl-2,15-dioxo-3,16-diaza-tricyclo[14.3.0.04,6nonadec-

7-en-18-yl ester (sodium salt of Compound 2).
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salt or prodrug thereof, wherein the first conpound is Conpound 1; and a
therapeutically effective amount of a second conpound, or a
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the treatnment and/or anelioration of a disease condition. In sone
enbodi nents, the disease condition can be selected froma hepatitis C virus

infection, liver fibrosis, a_”qﬁl‘I?TAiL??ﬁb!E%@ﬂﬂfDTﬁﬁNf unction. [0016] Unless
defined otherwise, all technical and scientific ternms used herein

[0015] Embodiments include, but are not limited to, therapeutic compositions
and their use in the treatment and/or amelioration of a disease condition. In some
embodiments, the disease condition can be selected from a hepatitis C virus infection,
liver fibrosis, and/or impaired liver function.

[0016] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the art to
which the embodiments belong. All publications mentioned herein are incorporated
herein by reference to disclose and describe the methods and/or materials in connection
with which the publications are cited.

[0017] As used herein and in the appended claims, the singular forms “a,”
“and,” and “the” include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to “a method” includes a plurality of such methods and
reference to “a dose” includes reference to one or more doses and equivalents thereof
known to those skilled in the art, and so forth.

[0018] Where a range of values is provided, it is understood that each
intervening value, to the tenth of the unit of the lower limit unless the context clearly

dictates otherwise, between the upper and lower limit of that range and any other stated or

intervening value in that stated range is encompassed within the embodiments. The upper
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have the sanme neaning as commonly understood by one of ordinary skill in
the art to which the enbodi nents bel ong. Al publications nentioned herein
are i ncorwonatoedo4serei n by reference to di scl ose and degcriuseomwhesenet hods
and/ or materials in connection with which the publications are cited.
[0017] As used herejn d in the appended clains, the singular forns "a,"
“and, " Andn fovest iy agﬁwaff am&ﬁerr P BTe et AR d8depRRcea b e bred i {he

di ct ates i u f | &:niefier: R o IS b DE s a
pluralitygg %gn%ﬁgﬁégﬁ%ﬁgjgﬁ%n§%§§$%ﬁggﬁ%%£Jgo ogé“s? é#ﬁggggf%%gggﬁ eto
one or noexludzeldémarna tixgstated| renges Wieretfe dtatedvmanigo ihdiode @iei drlteth iofi thehe
art, and so forth. [0018] Were a range of values is provided, it is

under st ooMifFatangeichrayhiag G %y beth ag,th% inqhuled difpits g altpeinghided ip thene

| ower 'i”E%bHﬂhﬁﬁé the context clearly dictates otherw se, between the
upper and Tower [imt of that range and any other stated or intervening

val ue in that B0dPRd rERgerns “gicongassdtl wedeptablet bt edfodi meat st dhe
upperand lower limts of these smaller ranges, which nay independently be

i ncl uded FeMPPHRds Hgf |does Mehgauase sieaifigrslo 1@2@&%&3%@@@?@& MG tefit i on,
subj ect t cl fy L L . t . t he
stared ranuDaPECl 860 hoP SOl e Diblokitpl 1y hFLEE pAPIGe: MEUR 1 %0r
bot h of tb&spoundc! desnd kefibbsin@hes, ahs Galt Dchnideid ddditidhesiTHO een®@misounfi0019]
The ternl"ﬁharnaceutically acceptable salt” refers to a salt of a conpound
t hat doesPhymageitisal sgity it beebitingd by feaetingha egmpeingdrvgahingrganis agiischch 25 i s
adm ni stefe o] I t.he hi ical .actjwm t d_.propenties
of "the: colfafl fIE s Re AR Sel S RPUIPP AP EE bl a0 vRICRER, | o5
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with inorganic acids such as hydrohalic acid (e.g., hydrochloric acird or
hydr obr onfempeind)withs g pigenie agish sgch as aliphatiger aronstis spvoxylic aoiuiforisdctdhe
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an alkaline earth metal salt, such as a calcium or a magnesium salt, a salt of organic bases
such as dicyclohexylamine, N-methyl-D-glucamine, tris(hydroxymethyl)methylamine, C;-
C; alkylamine, cyclohexylamine, triethanolamine, ethylenediamine, and salts with amino
acids such as arginine, lysine, and the like. The sodium salt of Compound 2 is a non-
limiting example of a pharmaceutically acceptable salt.

[0020] A “prodrug” refers to an agent that is converted into the parent drug in
vivo. Prodrugs are often useful because, in some situations, they may be easier to
administer than the parent drug. They may, for instance, be bioavailable by oral
administration whereas the parent is not. The prodrug may also have improved solubility
in pharmaceutical compositions over the parent drug. An example, without limitation, of
a prodrug would be a compound which is administered as an ester (the “prodrug”) to
facilitate transmittal across a cell membrane where water solubility is detrimental to
mobility but which then is metabolically hydrolyzed to the carboxylic acid, the active
entity, once inside the cell where water-solubility is beneficial. A further example of a
prodrug might be a short peptide (polyaminoacid) bonded to an acid group where the

peptide is metabolized to reveal the active moiety. Compound la is a non-limiting
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salt such as an ammoniumsalt, an alkali netal salt, such as a sodiumor a
potassiumsalt, an alkaline earth netal salt, such as a calciumor a
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especi al | ykiiled lih dhé @éditdearts will recognize. In general, an effective amount of the
compositions described herein, and optionally one or more additional antiviral agents, is
an amount that is effective to reduce viral load or achieve a sustained viral response to
therapy.

[0022] As used herein, the terms “treatment,” “treating,” and the like, refer to
obtaining a desired pharmacologic and/or physiologic effect. The effect may be
prophylactic in terms of completely or partially preventing a disease or symptom thereof
and/or may be therapeutic in terms of a partial or complete cure for a disease and/or
adverse affect attributable to the disease. ‘‘Treatment,” as used herein, covers any
treatment of a disease in a mammal, particularly in a human, and includes: (a) preventing
the disease from occurring in a subject which may be predisposed to the disease but has
not yet been diagnosed as having it; (b) inhibiting the disease, i.e., arresting its
development; and (c) relieving the disease, i.e., causing regression of the disease.

[0023] The terms “‘individual,” “host,” “subject,” and “patient” are used

interchangeably herein, and refer to a mammal, including, but not limited to, murines,



detail ed di scl osure provided herein. The effective ambunt of the conpounds
di scl osed herein required as a dose wll depend on the route of

adm ni st ra0i201/099458 t ype of animal, including human, beiPog/use@anesil and t he
physi cal characteristics of the specific aninmal under consideration. The
dose can be tailored to achjieve a desired effect, but wll depend on such
factors aSiMi@isgRtmags: SRR B TR BATIBHIB AT ENEIA 468 RN Ay,
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| oad or achi eve a sustained viral response _to therapy. [0022% As used
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a desiredgphaneco! 0di.Gnid el Lkis Pl 0gi c effect. The effect nmay be
Gyie BEht sl

prophylactic 1n terns etely of partially preventing a di sease or
synpt om t her eof0028f/ orAdred herdihehareut dieerd fanttemiaefefs ta aparinbBfunotiorcofpl et e
cure for a disease and/or adverse affect attributable to the disease.
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arresting its devel opnent; and (c) relieving the disease, i.e., causing
r egr essi onud¢osidage, diyedeaminyjtomBiptitese. t deks synthesis/i uilirubinh ggnthesis  of

| RO D R0 (0 et . [l HEQoeband SRComHERRALE. SiA | an
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herein, the term"hepdtic fibrosis," used interchangeably herein with
"liver fibetoboksh, aef Bpisl metabdlesnyr datwtifioftioncefr exogemwe drngs hehdmadynamivat can
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i ncluding, butgpak] | i MHee b0 +sR a3yt DRI ?esI)Hﬁk@t’i(@'VR;! Ach Udien@d RULs ot
limted to, synthesis of proteins such as serumproteins (e.g., albumn,
clotting factaord, regiokal’iome ‘dhobphasmses”) aaviused hansf erfas és theaegpopsadiami ne
transam N viada R Eltt?f;[atemérlrti%ggsiglgl Iy ﬁk’V 15nlff_:ction, in terms of serum HCV titer. For
example, a “sustained viral response” refers to no detectable HCV RNA (e.g., less than
about 500, less than about 200, or less than about 100 genome copies per milliliter serum)
found in the patient’s serum for a period of at least about one month, at least about two
months, at least about three months, at least about four months, at least about five months,
and/or at least about six months following cessation of treatment.
[0027] The compound, B-D-2’-deoxy-2’-fluoro-2’-C-methylcytidine
(hereinafter “Compound 1”) has been demonstrated to be effective in inhibiting HCV
replication. Although this invention is not limited by any particular theory, it is believed
that Compound 1 inhibits HCV replication by inhibiting the HCV RNA polymerase, an
enzyme involved in the replication of the hepatitis C virus. Compound 1 can be obtained
using methods known to those skilled in the art, such as those methods described in U.S.
Patent No. 7,419,572, which is hereby incorporated by reference in its entirety.
Pharmaceutically acceptable salts and prodrugs of Compound 1 can be utilized in the

compositions described herein. For example, the diisobutyl ester prodrug of -D-2’-

deoxy-2’-fluoro-2’-C-methylcytidine (Compound 1a), shown in Figure 1, has been shown
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or a "durable response”), as used herein, refers to the response of an
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titer. For exanple, a "sustajned viral_ response"” refers to no detectable
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Phar maceuCboapbliyd ac&gpbeabtigzesiaint te adoshfokitidhs dsscibe CorRMINGot egamplRe the
utilized in the conpositions described herein. For exanple, the diisobutyl
ester prosedigmofalthofDCompogdyRycap be fingdirdgd 2n- @npsitipng \depatibee hecampoliied | a) ,
shown in Figure 1, has been shownto have increased.per. ity th led to
nor eased BrALEAT pRERGR I AR Penf¥ i ARGRARERIRETER! Sttt Sog)
The conmpoueeh-0§34842 Aed @8, T2 1,18006; HhidhuRI Herdby3mebrpyited- bys Rifefleen its

2-car boxylic acid
14-t ert - betgrEycar bonyl am no- 4- cycl opr opanesul f onyl am nocar bonyl -

2o e Mg YOk, B RNt AT P e,
replicati Qor JR6nfiguration. Although the specific compounds exemplified in this application
can be depicted in a particular configuration, compounds having either the opposite
stereochemistry at any given chiral center or mixtures thereof are also envisioned unless
otherwise specified. When chiral centers are found in the salts or prodrugs of the
compounds, it is to be understood that the compounds encompasses all possible
stereoisomers unless otherwise indicated. In addition it is understood that, in any
compound described herein having one or more double bond(s) generating geometrical
isomers that can be defined as E or Z, each double bond may independently be E or Z a
mixture thereof. Likewise, all tautomeric forms are also intended to be included.
[0030] Some embodiments described herein relate to a composition that can
include Compound 1, or a pharmaceutically acceptable salt or prodrug thereof; and
Compound 2, or a pharmaceutically acceptable salt or prodrug thereof. In an
embodiment, the prodrug of Compound 1 can be Compound la. In some embodiments,
the salt of Compound 2 can be the sodium salt.
[0031] An embodiment described herein relates to a composition consisting

essentially of Compound 1, or a pharmaceutically acceptable salt or prodrug thereof; and
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af orenenti oned conpound can be obtai ned usi ng nmet hods known to those
skilled in the art, including, for exanple, those nethods disclosed in U S.
Pat ent NowO2p@D9#A84, which is hereby incorporated by reCe&nusSace/oess1its
entirety. Although this invention is not limted by any particul ar theory,
Conpound is believed to inhibit the HCV protease, in particular the
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2 can be phibhiaRfl theldi6dGLBPOShirbRRF 1 488 B iRRtholRA $hNin HPEMBIAMRhE thd N
sodiunlsa%% d? Coﬁboﬁ&% 2 gan bg&?n@fuged ?n ?gﬁposifions dgscrﬁﬁed]herein.
The st r uctdir & GompamatiPada beolie widoduealng t he sodi um salt are described in
U. S. Publication No. 2007-0054842, filed on July 21, 2006, which is hereby
i ncor por at ed bil03} er dRceomp prEodRen et the cOMPOTitigyr canh duthirp drleds 2
descri bed L0 0 I.c Caf fi atd on.

Al t hough Phe Egg@f?ﬁﬁgg% &%Ehggﬂ é%%%ﬁ@g@e |%bgﬁﬁ§358p Fgéﬁggn&%gﬁﬁ%k
depi ct ed herem. particul ar configuration, conmpounds having either the
opposite stereochem stry at any given chiral center or mxtures thereof are
al so envi si onetPWA] essVaiawe amicsets gpeemprsed Lvigrpharmperticiiviaseeptahlesaliound
in the salt %roodrru QL HIZa P Tet iﬁﬁ%ﬁgﬁfg‘{ﬂg%rﬂ bsitisnd 8 &%bé*d‘%gfe%ﬁ..ociﬂ Iapt the
conpounds “enconpasses alf possible s erecl Soners unf ess ot hervi se

i ndi cat edembsdia@dist | @8 kbémpssitididedant e@dudehatn, antbuanyofC Almesbicdddascsi bed
herei n having one or nore doubl e bond(s) generating geonetrical isoners
that can BeargessuisallyngcEpblezsaltegicprodigbtherepbridl thayangsodpthede AP mgetoE or Z
a mxture_thergof. Likew,se, all.tautoperic forns are .al;so intended to be
el uded: 0055 e e RE sricuh G CTRL RSl R, B E % ST ERERRAL Ton
that can Ceglpbaed CobPaPhdrracetically plagpiasie uilt 6alplidrae aRpioibineths ahkigeOst
prodrug thereof; and Conpound 2, or a Eharnaceutical y acceptable salt or

prodrug t AequedP00 mg taabewrbloflimenin stillhathgsrepehodimertts, Congrauprsitioneean ipdude

Compound la. In sq enbodi rents.. the salt. of Compaund 2 can be the sodi um
S oUn S o ampln AT ARIREY [o0'2 pd B SPEAPhockRARRUAN of &M Tt

consi st i negheemngA I aboMt 2DOECANP @SINHodt, 360 ndy. PHATYRRGEUt btE&! EMboKiARRAL2Mee sal t
or prodrug thereof; andConpound 2, or a pharnmaceutically acceptable salt or

prodr ug t hempesition ¢angogtedesrbadduns of Sompleng i .ouraulavhacoipblyrdceptabinsdbie
Conpound l)ra prol(ipugat[ﬁereegR qg itl?éergl%ge E)P fbout 1000 mg to about 450 mg. In an embodiment,
the composition can include an amount of Compound 1, or a pharmaceutically acceptable
salt or prodrug thereof, in the range of about 1000 mg to about 500 mg.

[0034] Similarly, various amounts of Compound 2, or a pharmaceutically
acceptable salt or prodrug thereof, can be included in the compositions. In some
embodiments, the composition can include an amount of Compound 2, or a
pharmaceutically acceptable salt or prodrug thereof, in the range of about 2000 mg to
about 2 mg. In other embodiments, the composition can include an amount of Compound
2, or a pharmaceutically acceptable salt or prodrug thereof, in the range of about 1600 mg
to about 25 mg. In still other embodiments, the composition can include an amount of
Compound 2, or a pharmaceutically acceptable salt or prodrug thereof, in the range of
about 500 mg to about 50 mg. In an embodiment, the composition can include an amount
of Compound 2, or a pharmaceutically acceptable salt or prodrug thereof, in the range of
about 200 mg to about 100 mg.

[0035] A potential advantage of utilizing a combination of Compounds 1 and

2, or pharmaceutically acceptable salts or prodrugs thereof, may be a reduction in the

required amounts of one or more compounds that are effective in treating a disease
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salt of Conpound 2 can be the sodiumsalt. [0032] In some enbodi nents, the
conposition can further include a pharnmaceutically acceptabl e excipient,

di l uent awad/20r0/®9458i er, such as those described herei n. PLOAB3)1002F6ilDUS
anounts of Conmpound 1, or a pharnmaceutically acceptable salt or prodrug

t her eof , can be inclu in the co ons descri bed rei In so
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9000 ny to about . I'n other e i ments, the conposition can Tnclude
an anDuntpmﬁnﬁbmmmmmﬂa&mpmbwaapharpnmbuﬁnhak&Wahmeemma@Meeﬁmbmn&mﬁpﬂﬁdrug
thereof, in the range of about 5000 to about 150 ng. In still other
embodi menf@ouRtRf CRpRIed: ] 9R agdarmarenticrly Accepahin talber ioApwUtAereet. iy they

phar maceuti £aldy A %%ﬁpet 1%9% Eortifdrbd B @ragz?cf] 90%% Blind '1rbrtahﬁ1a%%9&%t19§11ﬁb0‘”

2000 ng to about 3 n yet stl er e |nents conposi ti on
can i ncl udeeprabienmalt p@ddrﬁ:g)mmmdnebdecbto a:hpﬂwart]mszemﬁ vicallbad @decajphabhen sal t
or prodrug thereof, in the range of about 1000 to about 450 ng In an
embodi nent mt%@fé%ﬁ%ﬂ%)&ﬁf@é{n mﬁemﬁ@@b&ﬁlw ﬁlﬂe HRoE b Sipepopnd grorz

phar maceu r e , f..about
1000 gt BrARBE BEEP REAMBIS Tl o prpld HorcbbPhCRle chily f%si*f‘oo s o 2

or a phar omagitd eatht maosegt@hsoumdl2, ook pbﬁrﬁﬂb&iglchlfhﬁﬁ@@f)tableaﬁlt bEpﬂoﬁﬁiguded
in the conpositions. In some enbodi ments, the conposition can include an

amount  of ﬂ@ﬁﬁ?ﬁoaﬁ’cﬁeé tOOIaCIHC‘f?néll"erréé@ﬁt‘i’lfﬁél lopd dedussicapaer Admigistefdoay g
thereof, Bﬁ&%ra@gngfn 0884ineRP O t@g‘#&cﬁb&%t %g& of '?co% Stih def'b8f" rents,

t he conposi {'Pon incl'ude an ansun oun ar naceu |caIIy

accept abl ph&alatewdicalpy Qudeptgble Relt 80 prodiuy ﬁhbl%of ang eheozfm@bm uf CbeRPuiiy2 & aabout
25 mg. In still other enbodinents, the conposition can include an anmount of
Conpound Phargyacentishliy Aeceaiablecsll 9r Rrodays: tisTeet.sillessothapespralryl eharedisted i n
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or prodrugr bReieoktherédt, hltRe randd€oMpodtion} oﬂ@opﬂﬁﬁnh@uﬁ&ﬂlyt ach@ptaBE salt or
prodrug thereof, alone for treating the disease condition such as HCV.
[0036] Additional advantages of utilizing a combination of Compounds 1 and
2, or pharmaceutically acceptable salts or prodrugs thereof, may include little to no cross
resistance between Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs
thereof; different routes for elimination of Compounds 1 and 2, or pharmaceutically
acceptable salts or prodrugs thereof; little to no overlapping toxicities between
Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs thereof; little to no
significant effects on cytochrome P450; and/or little to no pharmacokinetic interactions
between Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs thereof.
[0037] The percentages of Compounds 1 and 2, or pharmaceutically
acceptable salts or prodrugs thereof, present in the composition can also vary. For
example, in some embodiments, the composition can include an amount of Compound 1,
or a pharmaceutically acceptable salt or prodrug thereof, in the range of about 1% to about
99% (weight/weight) based on the sum of the amount of Compound 1, or a
pharmaceutically acceptable salt or prodrug thereof, and the amount of Compound 2, or a
pharmaceutically acceptable salt or prodrug thereof, in the composition. Additional
embodiments include, but are not limited to, an amount of Compound 1, or a

pharmaceutically acceptable salt or prodrug thereof, in the range of about 5% to about
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[ 0035] A potential advantage of utilizing a conbination of Conpounds 1 and
2, or pharmaceutically acceptable salts or prodrugs thereof, nmay be a
reduct i orworoto®94sequi red anounts of one or nore conpoumld3/ush@y/oagoel
effective in treating a diseasecondition disclosed herein (for exanple,
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i)
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2o R LRS! SR TBpg L SSESE GO Lyl BB
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[ittle to no cross resistance between gfounds 1 and 2, or

pharnaceu@@%&ﬂp%7@U&@Btﬁ%ﬁé“@é@ﬂ§@§$0d¥@ o1y ghet ey alothe agioupepichempeiides f or
el imnati f%£#§§¥8?¥?ﬁbvmc69m%esg,opl%ﬁﬂgﬁﬁg%e§?£éﬁw%l %Bigpégm,%%%gsoa
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and 2, or2phalgmeaseuaadilyacegiant el @ lg'i@drh@tl@?eo@ﬁﬁdlﬁd’@ﬁnﬁd@ﬂfoﬂﬁ little to
no S|gn|f|cant effects on cytochrone P450; and/or little to no

pharnacoklnet|Bxﬁﬁlera%@h@%yﬂb@ﬂW@@ﬁC@@Wmewﬁ@§k@ @hﬁmhubdﬂnphemnﬂ%@M¥lcalIy
acceptablﬁgﬁalts or rodr s,th

and 2, o CpRaraL e PRBPHURSE ol S phaneeust y BEGRERER.Br pBFREEn: i n

the conpogietdo® NIt @M iBbd@EMs, th®kdditional therapeutic agent can be an anti-viral agent.
In an embodiment, the anti-viral agent can be a HCV anti-viral agent. A non-limiting list
of examples of suitable therapeutic agents include nucleotides and nucleoside analogs
(such as azidothymidine (AZT) (zidovudine), and analogs and derivatives thereof; 2°,3’-
dideoxyinosine (DDI) (didanosine), and analogs and derivatives thereof; 2°,3’-
dideoxycytidine (DDC) (dideoxycytidine), and analogs and derivatives thereof; 2°,3’-
didehydro-2’,3’-dideoxythymidine (D4T) (stavudine), and analogs and derivatives
thereof; combivir; abacavir; adefovir dipivoxil; cidofovir; ribavirin; ribavirin analogs;
levovirin, viramidine, isatoribine and the like), pirfenidone or a pirfenidone analogs,
NS5B RNA-dependent RNA polymerase inhibitors, tumor necrosis factor antagonists
(such as etanercept, infliximab and adalimumab), thymosin-o (Zadaxin™), an
interferon receptor agonist(s), o-glucosidase inhibitors, TNF-o. antagonists, NS3 helicase
inhibitors, NS5B polymerase inhibitors, NS3 protease inhibitors (for example, (VX-950)
and (SCH 503034)), Ritonavir (10-hydroxy-2-methyl-5-(1-methylethyl)-1-[2-(1-
methylethyl)-4-thiazolyl]-3,6-dioxo-8,11-bis(phenylmethyl)-2,4,7,12-tetraazatridecan- 13-
oic acid, 5-thiazolylmethyl ester [5S-(SR*,8R*,10R*,11R*)], available from Abbott
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exanpl e, in some enbodi ments, the conposition can include an anount of
Conmpound 1, or a pharmaceutically acceptable salt or prodrug thereof, in
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in a conposition . that includes Caonpounds 1 and 2, or pharmaceuti cal |
accept abl E1CY4e18 1ge ﬁtoad?%@gor@a@“rlgotuch@ﬁ asloipg 1 é%ré%rpﬂéa%st atlﬁkéra&aipf’?ﬁonal

ther apeut |G A9 heGAR, 7 4 UARLlAN! AL 13BN e A BIRP UL B Lokl

anti-vira agen Viral ag en

exanmpl es aFNsyi tIﬁthheerﬁﬁlﬁlﬁrﬁ&ﬁutheCT%elnﬁﬁerfdﬂ@ﬂ bigtehidi ah (b@tlht@ﬁ‘@roﬁnd (N osi de
anal ogs (such as azi dothym dine (AZT) (zidovudi ne), and anal ogs and

deri vat i vés exhmpkofnongPEG' (30 diDd diogar)-plagd evas¢dm, )H\IEﬂiRdHii\ésomsemS,usaEH @mal ogs
and deri Va6 Ik\ll)et?raﬁc (fa:(ri %?(Ino mlethoxy PEG conjugate of interferon o-2b and/or a 12 kD mono-
methoxy PEG conjugate of interferon o-2b. In some embodiments, ribavirin can be also
included in a composition that includes Compounds 1 and 2, or pharmaceutically
acceptable salts or prodrugs thereof. In other embodiments, a composition that includes
Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs thereof, does not
include an interferon agonist. For example, the interferon agonist can be a Type I
interferon agonist. In an embodiment, the Type I interferon agonist is a pegylated Type I
interferon agonist such as those described herein. In still other embodiments, a
composition that includes Compounds 1 and 2, or pharmaceutically acceptable salts or
prodrugs thereof, does not include ribavirin.
[0040] As used herein, the term “interferon receptor agonist” refers to any
Type I interferon receptor agonist, Type Il interferon receptor agonist, or Type III
interferon receptor agonist. As used herein, the term “a Type I interferon receptor

agonist” refers to any naturally occurring or non-naturally occurring ligand of human

Type I interferon receptor, which binds to and causes signal transduction via the receptor.
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di deoxycytidi ne (DDC) (dideoxycytidine), and anal ogs and derivatives
thereof; 2',3' - didehydro-2', 3 -di deoxythym dine (D4T) (stavudi ne), and
anal ogs awo 2d8vi99&8i ves t hereof; conbivir; abacavir; adeCoaiseoidiopiérdxi | ;
cidofovir; ribavirin; ribavirin analogs; levovirin, viram dine, isatoribine

and the |Ijpke), pirfenidone or a pirfenidone anal ogs, NS5B RNA- dependent RNA
pol yner aSEYP%Hi lﬁfﬂf%r | ¢GRS %geglﬁtﬁsmgﬂrlac@&ﬁn%ma@m@?% nagyiRlly-gegurring
et aner cepfpe kibhd XhoBPea N S@dsg}gg@mﬁc GAARRhE - p%gi(y%ﬁémh@ﬁum, fildfbn

interferon receptor agoni st ucosi dase 1 nh tors, TNF-a

ant agoni spsteifNSZohglisingsen iinferfbrononsd A\N&6Brqiogouyep@ssn,i siniffied dnerfeidss;
protease inhibitors (for exanple, (VX-950) and (SCH 503034)), Ritonavir
(10- hydr oR8ibedyesperyfic foran. lﬁﬁr%mne@ﬁiﬂtyn Pop-Pepqretisylic ppyists; and the like.

o ¢ atd, "5 1) A e e~ 4B PFRETRLIMHOF sto | (AT PPN
Abbot t Labo¢aiiig es non-anairallybozyimig: Hgahl of htdepit d3ped]( inrf@od receptor that

phosphor ot hi oat e al i gonucl eoti des which are conpl enentary to HCV protein
sequencesPEAY e Caupasi Beral ttrasdicira st dhe Fcentor-al Txpsrid ipteEennscenten39]
One limtation. of rly i f t he rapi I of the
orotei n 1 Pt clfER ¥ AL SR e AR ANk A Sy SHER R

pol yet hyl @nggliv¥s opes(REQD IHNLY JpRSiEd,t ®Gdified PEOLRiaME AN spathst antiiyvaklsyon
i nproved pharnacokinetic properties. PEGASYS(r) is a conjugate of a-2a and
a 40 kD bpmtahedintibedy- agenfsox ypePEG fon dhePECENTRONN(peptids agorissj angahe lisk. a- 2b

and a 12 kD nono- net hoxy PEG., B. Luxon et al., din, Therapy. 200

2409): 1308 1e B, AP ertn T iRl TGO crgtp P ref o P O Base
200_11 12 5 & fridPBr nbp—\f)ﬁt}ﬁ?zﬁk §&ﬁﬁix&ﬁﬁ$ﬁ@t§f RiRadinaR! Rc toﬂJ&VY'“h_l—Qm”)t the
subj ect thenselves to Int eryf eron therapy for one or re reasons, for
exanpl e, h@aiongrid ceqiene dthehiehlivesscsibbd by rjheppardng ahndifor, thaebiods woxel si de
effects related to interferon therapy. Conpounds 1 and 2, or

phar maceufW& 11§03 Hapisugierevia e 1sctOtor odr ugs t hereof, further can incl ude

an_interferon [@g?gt ors, AgPA! &—tg}ucgg’iﬁgse inh Iitlg%p@f:fufi'he’}&%(%:&?l’&bé‘x%‘-’ﬁ'ég?rtibe%”d/ or

a Type Il inte n agonrst. ®fnan e nen Interreron
agoni st cafinb8upit chéluidr-loge-ilkFNehagh derivativéofeirinsl b as dif@ostdpge ULS.

interferon agoni st can be interferon- a (IFN-Cc), for exanple, nmonoPEG (30
kD, |i neaPjteyt Rubdicationsdasyd)4/QINPERGERibEors e sodoplEpiotticulu-akDelatedinghed
Tono- met hgfl%oslzi) acs;esc; %’ﬁlit'i%?rts %f r?femib?z}n%rbfogtrl &—g%ozsltziasaer;]%igﬁto?((}l%se%g),%g%(r;rt?\;ehoxy
derivatives, and analogs thereof; and acarbose (Precose®), and active derivatives, and
analogs thereof.
[0042] The compositions described herein can be administered to a human
patient per se, or in compositions where they are mixed with other active ingredients, as
in combination therapy, or carriers, diluents, excipients or combinations thereof, and may
be formulated into preparations in solid, semi-solid, liquid or gaseous forms, such as
tablets, capsules, powders, granules, ointments, solutions, suppositories, injections,
inhalants and aerosols. Proper formulation is dependent upon the route of administration
chosen. Techniques for formulation and administration of the compositions described
herein are known to those skilled in the art. Pharmaceutically acceptable excipients are
known to those skilled in the art, and are described in a variety of publications, including,
for example, A. Gennaro (2000) “Remington: The Science and Practice of Pharmacy,”

20th edition, Lippincott, Williams, & Wilkins; Pharmaceutical Dosage Forms and Drug
Delivery Systems (1999) H.C. Ansel et al., eds., 7t ed., Lippincott, Williams, & Wilkins;
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PEG conj ugate of interferon oc-2b. In sone enbodi nents, ribavirin can be
al so included in a conposition that includes Conpounds 1 and 2, or

phar macewoDcaldopssscept abl e salts or prodrugs thereof. PaTaSRE0/025611
enbodi nents, a conposition that includes Conpounds 1 and 2, or

pvliperett ANt R RN TN e R

i nterferop,agnfiiica Alkogn enbodi ment, the Type | interferon agoni st |s a
pegyl ated Type | interferon agoni st such as those described herein. In
still other enfigd3ient®e @ngespoas disolsédhtreinndhy de sndbofpeowed s 4 namder?, or
pharnaceutlcalIéfacceptable salts or prodrugs thereof, does not |nclude

ri bavi ri nthaf apA6§!f Adhoyse & grebrimeant 1k %%Wﬁaﬁqnﬁk éffli"é‘goﬁlsﬁ%lﬁ@ﬁt SFanyEAest

ccoptor Sty TERg, 1 afhe SRl FRE R ARAM S iRF of LSRR 1

the term Additippelly, theiheifeeingredicaeent afonagedi iatdn :lirﬁf)tﬁft%ﬂfe@tl‘&ny) ndliavealtd y
occurring or non-naturally occurrlng | i gand of human Type | interferon
recept or , iNfiIdeA PBIPRES Manyat{dheermeainds yred in thesrierpsttionh disrlgsederein may

receptor. EX@ videl2k §4if ol ﬁa%ﬁ@éu%c%}ﬂg&%fahﬁ ﬁhééﬂSné nterferons, including

natural ly-o€curring inte Brons erons, synthetic

interferons, pﬂmhpt ednlsﬁﬁlerehﬂfoﬁﬁﬁent§ isd @Yl €iod pheieEutidag addeptable
interferon and a heterologous protein, shuffled interferons; antibody

speci fi c FVS nPIPAugs ftlear (feg:eﬁpmpoulfr@nl,p@p@ndd%) éﬂ@eﬁ?ff@‘allateégérﬁnsit%lemasnd t he

1 ke. Esf%jr tBeuli ef)le aqltleho%s rbeffgzrrls 11-1@119(?6? Ibut zfr‘g tng{ lflneﬂté:)ci1 tor (aau(:: %RE: OSIil c1 c{m Erater efers
to any na urar | y occurring or non-naturally oCCurring ’human Type

Il interf QﬂicDﬁhd’spﬁzﬁ@bﬁffeﬂs Ratyild mdgrehShafdnt 8bieS rﬁlk/lgtaadboﬁtr mﬂmtlmme a the
receptor pe Il interferon receptor agonists include native human
interfer oméOdlfr@étﬁnﬁlerﬁamﬁqumf@r ;tméuﬂeégeaggmtyélm%r,;plr@\tlé@fqrranlsqompéemgn

pegyl at ed | N'e%%e eC1RS B, modif | &q%mléed}/%“ a(ﬁi%m cgygﬁfbge éu%%u‘sel N g%myo on

pr ot ei ns, GONTst's “Cpe

agoni st s, déﬂﬂ)sé hs@cﬂo'sé( @nd A [U&edn Remhe bﬂlboﬂlﬂﬁ:nﬁseﬂﬁ\aqﬂeow @ﬁffkﬁuﬁﬁéﬁh&l@ﬂ&n
recept or agonlst refers to any naturally occurring or non-naturally

ocCurri ngalnogaﬂmcwrflaetmtnwhz(@ p@n@mm 28 C(r" $Q_ Q@R’n}ﬂly tthre fermiuhasioas ingy
sequence of .whi.c s descri infra. that |nds to
e e ihdea RESENRES S BRAG TS ey 1 & pol ket

a- gl ucosi gasg1 RBhAI pREfL] AAbiBBtAsY tRhzAIRMI AR QRS Ghd R like. In many

cases, the formulation is stored at about 4°C. Formulations may also be lyophilized, in
which case they generally include cryoprotectants such as sucrose, trehalose, lactose,
maltose, mannitol, and the like. Lyophilized formulations can be stored over extended
periods of time, even at ambient temperatures.

[0045] Suitable routes of administration may, for example, include oral, rectal,
topical transmucosal, or intestinal administration; parenteral delivery, including
intramuscular, subcutaneous, intravenous, intramedullary injections, as well as intrathecal,
direct intraventricular, intraperitoneal, intranasal, intraocular injections or as an aerosol
inhalant. The compositions will generally be tailored to the specific intended route of
administration. In an embodiment, the compositions described herein can be
administered orally.

[0046] Subcutaneous administration can be accomplished using standard
methods and devices, e.g., needle and syringe, a subcutaneous injection port delivery
system, and the like. See, e.g., U.S. Patent Nos. 3,547,119; 4,755,173; 4,531,937,

4,311,137; and 6,017,328. A combination of a subcutaneous injection port and a device
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i m no-sugars, including |Iong-al kyl chain derivatives of imno sugars as
disclosed in U S. Patent Publication No. 2004/0110795; inhibitors of
endopl asmvo 20aa9e4sBum associ at ed OCgl ucosi dases; i nhi bi roTasSed1omessior ane
bound a-glucosidase; mglitol (Gyset(r)), and active derivatives, and
anal ogs thereof; and acarbose (Precose(r)),.and_active derivatives, and
anal ogs t Fsy ¥spinisfs M?P?Wgh%ﬁﬁ%’ic?]i 6‘Pf§l)) Phdee ﬁ@?’@glﬁleélé?nt%é patient

adni ni st efed dhoha pBHTERePAtd RNerBflasS G subluthddof OTHQRLR BRI, &y LBRY: ar e
m xed mﬁtE oﬁ%er gbtive ingred%gntéf agu?ﬁlcoﬁgfn tionptﬂefggé? gr

carri er s, Irdinlang dnshodéxentpi @btstandous caainiiniatrations ist ichi@etl , byabdusaiglibey by
formulated into preparations in solid, sem-solid, liquid or gaseous fornms,
such as t BeAd ¥d WHBSYI es, powders, granul es, ointments, sol utions,
suppositories, rdyarect QNS a r r tion is
dependent upon“¥ﬁzFroJ?£ g?1§§§$ﬁ?§?$a?ﬁ%§§g oggﬁicgﬁc %ﬂgggs 5$Ch I

f or mul at i esmbingti@dwithiapproptiate additivéshe ntakepasétt,i ppRslete ganileedr fpraes) far e
known to those skilled in the art. Pharnmaceutically acceptable excipients
are knowne¥anRifoyih genyensignalnaddifévesr suchattdlagioss. daatyitobe® ftaschy ar PRI of
publi cati Claehudiong I e r " .N .. khe
Sci ence agtg&gf {évtf:lﬁ ib?:lg{ ef)gf ; gdrs r(r:g}?é)?/a me2c§%1ﬁ105§f‘ct@ ?‘glﬁ?e {%%gﬁﬁ?b%maxﬁrﬁg%% &
W kins; Bhaganmisutwithl didosagsolor s®haas E¥rbg staghi vestytoSyeikeimor( 8&am H. C.
Ansel et al., eds., 7th ed., Lippincott, WIlliams, & WIkins;and Handbook
of Phar mag&hexergthisaiviasentgth. iboigynta pychkpap il car mpgnesayy steagytey al ifaner

Phar maceutical, Asso 0 The. c .11 0 i.scl o her el e

e b, O3 s b B F RS RUERR LA NG LS| ASEISLELR, o

convent i opgntdni xi ng, dissolving, granul ating, dragee-making, |evigating,

enul si fying, encagsulating, entrapping or tableting processes.

Addi tional Iy, [0d3hctiThe ¢ampavaile i bafernpgaed inte dbrpparatipng fou yewiondmt i ve
t he conpounds used

to aCh! SV iS(;tls'.ni ntuenéj glcljl}ggol“}r i iI'lva Q‘Pémoif an_aqueous ol Npnaqueo soﬁv%nE r§161'\ch as
conposi 11 S IHE T SRB R P B BN GIHEs L AP PRI otvent

phar maceutégealble of OsR@t kiddiRr CAMNOAMOINS -alipRARA heill NgI§QRIc S MBS e highert he
conpounds, or pharnmaceutically acceptable salts or prodrugs thereof, (e.g.,
Conpoundsaliphafic gcigha dr Propylenct glyeall anddf dasireth widucowvenbiofdl exdditigas sedhl &
aqueous buffer.s include, but are not. limted to, .acetate, succi.nate
ciltrate, SHEPHADSOREIEHRFY S URPYTing 1560t SaRBYRETE Asfitan Sab8Thvin
about 100ppMvhdyegone

[0049] Furthermore, the compounds can be made into suppositories by mixing
with a variety of bases such as emulsifying bases or water-soluble bases. The compounds
of the embodiments can be administered rectally via a suppository. The suppository can
include vehicles such as cocoa butter, carbowaxes and polyethylene glycols, which melt at
body temperature, yet are solidified at room temperature.

[0050] Unit dosage forms for oral or rectal administration such as syrups,
elixirs, and suspensions may be provided wherein each dosage unit, for example,
teaspoonful, tablespoonful, tablet or suppository, contains a predetermined amount of the
composition containing one or more inhibitors. Similarly, unit dosage forms for injection
or intravenous administration may comprise the inhibitor(s) in a composition as a solution
in sterile water, normal saline or another pharmaceutically acceptable carrier.

[0051] The term “unit dosage form,” as used herein, refers to physically
discrete units suitable as unitary dosages for human and animal subjects, each unit

containing a predetermined quantity of compounds of the embodiments calculated in an

amount sufficient to produce the desired effect in association with a pharmaceutically
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enbodi nents, the aqueous buffer includes reagents that provide for an

i sotonic solution. Such reagents include, but are not limted to, sodium
chl ori de;weandig9gsss e. g., nmannitol, dextrose, sucrose, pamastéie/obicke. | n
sonme enbodi nents, the aqueous buffer further includes a non-ionic

surfactant suc pol ysor bate 20 or_ 80. ti.onally the formul ati ons may
further i REFHGBIEATIE 1yeRls ERRigt PY xehidgy tTHBISBe “é‘&@’f“\/ t%gmiehema&esagsé?ﬂ% e not
limted t81l'(th% QBB e b %Q@ld’ rﬁ'ﬂ% rtlc ‘hé%‘ﬂ{ ;%ﬁ%ﬁ' EQ%H%!@E‘ @hbeor i de,
and the |1 I'n many cas ornu atl I'S st at about 4C

For mul at i aciseweeyarall th@pMﬂay@@haMezaelsoaatedvm}cbaohasmpbhmymghﬂhoal |y include

cryoprotectants such as sucrose, trehal ose, |actose, tose, mannitol, and
the like. LyopMOLed ¥hsr eampesibipes descrieds heiedy Wer"eei}@l@ﬂ’&ﬂ%e?ﬁagﬂs of

ti ne, evegt o telaanﬁgloq‘ns;la taﬁ ?‘leﬁllttéﬂr I%E‘erv{)lg Oﬁﬁ]an%ﬁd’%ﬂhgntr %t &ﬁnﬁ)fs tion can be

adm ni str , Include ora rectal, top
transnucosaMyammnuﬂaeabrlahnﬂﬂﬂb@bghgankmn parenteral dellvery |ncluding
i ntranuscul ar, subcut aneous, intravenous, intranmedullary injections,

wel | as intrat FOSA]  dPiceenayi ﬁkSPa%wmsreéuthar compgsitigie it taohcal raghet rﬂéﬁ*ilasal

i ntraocul %E)s nﬁﬂ: ?f&nngp%?loéﬁaﬁ’gﬂea@l? &:%1811 maéosl%osu%o%edl e%ﬁg?tﬁb ttllleoﬂl§ c%dl |

general ly ored |c 'R ende MRSt ration. In

an enbodi aRAL ofténhi@ aCAFPOSH §ms@nfeddels@srel foaflulhesel Purt@imbe, atirinal st@ieder
oral ly. [0046] Subcut aneous admi ni stration can be acconpllshed usi ng
standar d Hist (eHeROsHIoN ey faggaded drug deliyeiydiystegh dos gxdmple, ingd Sppwiteapabids

i njection rt dellver and the |i L&t Nos.
3"sa7, 1707 iSRS, BURETIRY G ORe L Py afifigTo s pReRup SRTRNNOn o
a subcutaB?QMSKgﬂiectlon port and a devicefor adninistration of a

phar maceut i cal osition of the enbodinments to a patient through the port
is referred toﬂKEngln'ES?ﬂﬁmsﬁﬁ@uﬁaW§oﬁ§bmn¥b@§m®ﬁem©dﬂnééﬁﬂﬂét?wsv§@9n1"
In many e ut aneous ad nln stration

b Toay CHRRLTRRh P 0BG ABSS BBt dodide i s R R IR el iR ounas

can be usefe phdNBayPfor eRaiPERbABLEOMM bNplaRRIBAT Judh s AGHItk YRR, Re PRKE
tabl ets, powders, ‘granul es or capsules, for exanple, with conventi onal

addi t i vesor digpnsersddvigstrozebe aesamproied by omsﬁrusti@trSCfnr @dmbld)ﬁttlattion stlhe phck o4 t h
glt gggLs’ 31%§§ns3r m%;rf% so%eI zilcrégm%gtlné:c&l i notlce zyssgcslaete tlhvﬁlé Ic\ér?t%dneffjl ?naforr%’ corn
prescribed by a governmental agency regulating the manufacture, use, or sale of
pharmaceuticals, which notice is reflective of approval by the agency of the form of the
drug for human or veterinary administration. Such notice, for example, may be the
labeling approved by the U.S. Food and Drug Administration for prescription drugs, or
the approved product insert. Compositions comprising a compound disclosed herein
formulated in a compatible pharmaceutical carrier may also be prepared, placed in an
appropriate container, and labeled for treatment of an indicated condition.
[0055] Some embodiments described herein relate to a method for
ameliorating or treating a disease condition that can include administering an amount of
Compound 1, or a pharmaceutically acceptable salt or prodrug thereof, and an amount of
Compound 2, or a pharmaceutically acceptable salt or prodrug thereof, wherein the
disease condition can be a hepatitis C virus infection, liver fibrosis, and/or impaired liver
function. In an embodiment, the prodrug of Compound 1 can be Compound 1a.
[0056] Various dosages forms of Compound 1, or a pharmaceutically

acceptable salt or prodrug thereof, and/or Compound 2, or a pharmaceutically acceptable

salt or prodrug thereof, can be used to ameliorate and/or treat a disease condition. In
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or gelatins; wth disintegrators, such as corn starch, potato starch or
sodi um car boxynet hyl cel l ul ose; with lubricants, such as talc or nmagnesi um
st ear at e;weandiovdogesi red, with diluents, buffering agenPsT/useéisiessing
agents, preservatives and flavoring agents. [0048] The conmpounds can be
formul ated into preparations for ipnjection by dissolving, suspendipg or
enul si fyi AYDE HEYATCE ?Pr%ﬁy@ehé Y froalifEBacc st icePabic Fals of SRAEH e or
ot her si meflor OLdiSbe ?Y&E{Ikeﬁl' fheddanRNabda e%ffus* gélyaggh@%ém §3L&sSa@Eribigher
al i phatic acids or propylene glycol; and i c?e3| red, vvltR conventi onal

addi t i veshauoh hsothal inbthdez eComposwalsonamel Agenplsymseespenlyi wge@gdatslts or
emul si fying agents, stabilizers and preservatives. [Q049] Furthernore, the
conpounds PRI eherefeciterdaripistesd Brsepdatgylopegitagnin k9 cxapalei Ppreindases

such as equjsj Iﬁ))ﬂ%ﬂﬁgicgﬁﬁ:ﬁﬁ}g Qb cepbi! §2§t0{)11“]€llo§| Eof, g . b%%[&ﬂﬂ{%%?ecpfn &ie

enbodi nents can be adm ni ster recta a suppository. e suppository
can i ncl udelerahd doagpoand R, asa phaaachiutichily acceprablvwakes pandtup dleyeifhydnesee
glycols, which nelt at body tenperature, yet are solidified at room

t enper at uREMINHEEH]In Ui e kabéets oMiiens Somperndsod  puek t2al or apfirmrestigd!Yon
such as s el j.xi i . . V] ej

dosage uniEetBsleSal bf Brodfid GURRERR, ORI uE oY SRl MIRITHR ARER
Supposi t ofgrmsceaint be s sarid gelgl ek rbdile dildyyosindiffefent e g ¢ wrposinipoand cant ni ng
one or nore inhibitors. Simlarly, unit dosage forns for injection or

i nt r avenofmaimehingtrilané herpilier comppiadcanhie formilaet 8t prinisabie)conposi ti on
as a sol ution tdbs%} er%@%ﬁk}%@% %?E%&ﬁ%ﬁég”& Qré)hgﬁﬁg’&c@&{cgg?%gée%?%&‘é Lgally

acceptabl e carkiér. [ erm I 0sag orm ereln,

refers toophysingatieyeod alr €b@poinid 3, Sk hakin@casiddny taaceptBas agesr pdnizuman
and ani mal subjects, each unit containing a predetermned quantity of
conpounds thsfeof heaneyapdi Whet Eoamiordsal éddiZn oarpharreassutically facespsahle sdtspeloduce

t he desired effet%t ip associ at idon w.th .a (phar mgceuti cal,l accﬁ%%abl e

diluent, BRAFIES, MEIFOyeRT TR e s SERAHT CRbisn B Whd oWV ™ it dSsage

fornms of haRingdediitRilabedifRIdeQibnti Ny, PRI JohfeldndiodeAemo URd desapt ayedhand t he

effect to be achieved, and the pharnmacodynam cs associated with each

conpound Fentgihe Ueowound dospp phiasmasshipedly tacespiatde sdlf ohetpdhieg Bierpofagantee

adm ni st eglc?nqincl)srtéarlecll Yefore the dosage form that contains Compound 2, or a pharmaceutically
acceptable salt or prodrug thereof. In other embodiments, the dosage form that contains
Compound 1, or a pharmaceutically acceptable salt or prodrug thereof, can be
administered after the dosage form that contains Compound 2, or a pharmaceutically
acceptable salt or prodrug thereof. In still other embodiments, the dosage form that
contains Compound 1, or a pharmaceutically acceptable salt or prodrug thereof, can be
administered at approximately the same time as the dosage form that contains Compound
2, or a pharmaceutically acceptable salt or prodrug thereof.

[0058] In some embodiments, Compounds 1 and 2, or pharmaceutically
acceptable salts or prodrugs thereof, can be administered concurrently. As used, the term
“concurrently” means effective concentrations of both compounds are present in a subject.
When being administered concurrently, Compounds 1 and 2, or pharmaceutically
acceptable salts or prodrugs thereof, can be administered in the same dosage form or
separate dosage forms. In other embodiments, Compounds 1 and 2, or pharmaceutically

acceptable salts or prodrugs thereof, can be administered sequentially. As used herein, the

term “sequentially” means administering one compound for a first time period and then
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parenterally or via an inplanted reservoir. In an enbodi nent, the
conposition can be orally adm nistered or adm nistered by injection. [0053]
One may aweaowndwp4sB8st er the conposition in a | ocal rathecTiusanosysuemn c
manner, for exanple, via injection of the conposition directly into the

infected area, often in depot or sustained re| ease formulation.
Fur t her mﬁ%‘?l%ﬁﬁ%}’l%a‘}/seéaﬂﬁ? ﬁ?@g‘@%ndtf{?éaé%?ﬂéé}r‘ﬁ‘? BH1qd N gvhich g{étfgat igeds i very

system fQh oA & ndtdva1dd Posome coated with a tissue-specific antibody.
The Iiposonggémg@% b% tgrg ted to and taken up selectively by the organ.

[ 0054] The conf9sbi i onsddivgnal ithergiestic edentbeapaBs det @ithihiBtegedp@cthe Gubject

di spenser _devi ce which may. contain_one or nmore unit dosage forns containing
the acti vBayipgHsdlisate conditiogack norgimitiie list shpdditierlherapsttiefgantipclyfesst i ¢
foil, suc i k...Jhe i : i

nocompan S pr RS, Eolif o> WAGK opt o hiRPUL ST AR Bl e

al so be aaglndanheddditionala apait{st ecansbocidatigidteyddt n tthe samet adbdage formfor m
prescri bed by a governnental agency requl ating the nanufacture, use, or

sal e of pkarwaekll ¥a rhargpgesHcHbytdceeptitie padt pieRioflipg theregfp prdiontompoyKe

f At i 1.Nj St jap. Such
ot 1 ob, 1 ek B TLetuk R B ab oAl WERET Iep BBl g, 5T

Admi ni st r gier@Butiohgdit@s cirl e iitludbdui@sSa compbdditora fHat dvdetepr und NS & ta
Conposi tions conprising a conpound di sclosed herein fornmulated in a

conpat i bl Bhasmassrsicalli i acasptede r1adlr ofmprodiugo thrseqfy epihard, Comaewyl i ah 2
appropria nt ai ner, a e LoLr nt__ of i ndi c d condition
[0055] " soRCERENHeRE: pePRhele SELE Bl HRHATE b & OMpb By’ Rl Mnciol!

amel i or at Cogpéiind rEabt NG phath&easellgoacicpiablk tshigt o€ Podrig! drondmithbst eri ng
an anmount of Conpound 1, or a pharnmaceutically acceptable salt or prodrug

t her eof , &RBPARNG AN Pldrmasentisalhagzepteblesals s dirdies theseal] 9 neapsidbine sal t

or pr O.dr uges%crhlgécf} %]';ﬁein o]E .eei%(gmtgpee ad Icgrée}aossei'\tiocno rﬂga!t ti}lC i é:sago beogn({§_€:i) aatnldti SorC
virus infection, Tive I'brosis,” and/ or T npalre i'ver function. I an

embodi menphartra€eudic QIO légce?tab@ RReUBH plodiags Berdd)PoAmREnABely, 488 GlddMRihious

dosages fornms of Conpound 1, or a pharnaceutically acceptable salt or
prodrug t Herapghtic ageite) c@nrhsoadinistered in @ligapivaeditsermpte ydasagee peraisl e If

administered as one or more separate dosage forms, each dosage form with one or more
additional therapeutic agents can be the same as the dosage form containing Compound 1,
or a pharmaceutically acceptable salt or prodrug thereof, and/or the dosage form
containing Compound 2, or a pharmaceutically acceptable salt or prodrug thereof, or
different from the dosage form containing Compound 1, or a pharmaceutically acceptable
salt or prodrug thereof, and/or the dosage form containing Compound 2, or a
pharmaceutically acceptable salt or prodrug thereof.

[0060] When one or more additional therapeutic agents are in one or more
separate dosage forms, the dosage forms with one or more additional therapeutic agents
can be administered before, after, in-between, concurrently or sequentially with
Compound 1, or a pharmaceutically acceptable salt or prodrug thereof, and/or Compound
2, or a pharmaceutically acceptable salt or prodrug thereof. In some embodiments, the
additional therapeutic agent can be an interferon receptor agonist, for example, a Type |
interferon receptor agonist and/or a Type II interferon receptor agonist. In an
embodiment, the Type II interferon agonist can be interferon-y (IFN-y). In an
embodiment, the Type 1 interferon agonist can be interferon- o0 (IFN-o). In some

embodiments, the Type I interferon agonist can be selected from monoPEG (30 kD,
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salt or prodrug thereof, can be used to aneliorate and/or treat a disease
condition. Insone instances, Conpounds 1 and 2, or pharmaceutically
accept ablwo=alwwoss prodrugs thereof, can be present i nPChaSs@mm2Bosage
form such as the conpositions described herein. In other instances,
Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs

t hereof , HBSrh¥akdiniinste IRHERSE bpripares dddtnet QKR rancged eeapprehoxy
Conpound %FGOE:O ugﬁé‘ro@%?‘%fér ﬁ”"ol-gb %gfdeﬁ’tfzb@ $b- REmBLP PEE LRR ?t%fof can
be admi ni stered ' one tabl et an npound Z, "Oor a pharmaceutl car y

accept abl g&fdrbn @2t RAUUEMbEBMEAT theCRNItRAPURTPERIcEIRHE: ¢ R S8 fabl et.
When Conpounds 1 and 2, or pharmaceutically acceptable salts or prodrugs

t her eof , soree emhodineats, Compepadsal endid sag de fadmig steteld evitlosia géminastersngene be
the sanme (e.g., . bot ills) or different (e.g., one conpound can be
For mu at et bt PRITORaN AR Pt b a i dhCEr RorOiaL SHo. SHYCH

i nj ectabl ghayifiRO03d lan AMBRI et Ak Qhke FEroFAERYIhgbnisPEarPbP RATPRA SHE BRI Y
acceptabl e salt or prodrug thereof, and Conpound 2, or a pharmaceutically

accept abl ea_cslabt agemisprsodh aga pédpytaeat Typeaninteafeyon MbeptorGgopistinds 1 a_nd 2, or
Ceparate. dosagl6df e Ofine 856 R or AR SEah s By 4 SINRIF aiiEous | y
or sequen : : i

LdHnlifratibi of @’(‘Sﬁlg%ﬁf?@@ ??5!0 gﬁamfabgﬁégﬁggﬁefa%ﬁ‘ sraﬂgatrr Sg&{?-{n]%ﬂ{%%eof,

Conpound 1, or a pharmaceuti cal ccepta alt or pro reof, can

be adm ni stde€ehpbeid?, ertahghados@gecdllyraccdpate sdndrgprodru@oingpentndo? exanpla,

phar maceutically acceptabl e salt or prodrug thereof. | n_ other enbodinents,
the dosag@"% 8f MUR=AddEReL hesareRtipaarys £an de adnyRisteret affey eMPUYE & abl e

sal t or (PReENS: HaghaehinceRhs.adr ol Shrnat Al LieARRAGR bOpmdhAt

cont ai ns mpoun or a pharnmaceutically accepta t or pr

t her eof . theredf) dd Cbipourei®oali amphdrmacthealdp sagptabler sultt dragrodimgtthérast. Conpound
1, or a pharmaceutically acceptable salt or prodrug .thereof, can be .

admi ni st eP¥Be gNbeipIeat; Matadrijionpleherapentici agantran by AN dpSHFON{IETSRIA REPNISt

tai i | t
Cher cof . [D0EB]S hiPe kAR BET SoFEL 1 ARl e ik PRRSERR 1y
accept abl ecspbi sigofiispreatiriega pdrgtaeal Typan bheedeon niesdpesre dgaisic urlhn esvinley. AS

used, the term "concurrently” nmeans effective concentrations of both
conpoundscabediprasethe afditigna fhgrapautic pgra ciebs1gbad-ni st er ed concurrently,

Compounds 1 anﬂ)O%Z] or \Qﬂ&h@iﬁ% S.H)SGI,C? ﬁlem/od is effective in treating an HCV infection can

be determined in various ways, for example, by a reduction in viral load, a reduction in
time to seroconversion (virus undetectable in patient serum), an increase in the rate of
sustained viral response to therapy, a reduction of morbidity or mortality in clinical
outcomes, or other indicator of disease response. Thus, whether a subject method is
effective in treating an HCV infection can be determined by measuring viral load, or by
measuring a parameter associated with HCV infection, including, but not limited to, liver
fibrosis, elevations in serum transaminase levels, and necroinflammatory activity in the
liver.

[0063] In some embodiments, administration and/or use of Compounds 1 and
2, or pharmaceutically acceptable salts or prodrugs thereof, in combination can reduce the
viral load more than the viral load reduction achieved by administration of Compound 1,
or a pharmaceutically acceptable salt or prodrug thereof, alone at substantially the same
amount. For example, the combination of Compounds 1 and 2, or pharmaceutically
acceptable salts or prodrugs thereof, may reduce the viral load by at least about 10%, at

least about 15%, at least about 20%, at least about 25%, at least about 30%, at least about
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acceptabl e salts or prodrugs thereof, can be adm nistered in the sane
dosage form or separate dosage fornms. In other enbodi nents, Conpounds 1 and
2, or phawvoaomup4sal | y acceptable salts or prodrugs thePedfUS2cian2isel

adm ni stered sequentially. As used herein, the term"sequentially" neans

adm ni ster one conpo rafir tine and t henadm ni stering a
second coﬁé OGRS R Lo e OB oo sl JQ ol Foc d0%e oM i me
periods d%ag}%oﬁé’ %a&b Qé)%%]cofa\%%ﬁ' 81 rédhl@ﬁ&?@f‘ia[itfs{ IANLRA ﬁé}ﬁf@elds& be

admi ni stered to the Subject I Sease con A non-limting
i st of aedistanaaldy theharmepeandunt oﬁgkxl’ﬁ}ﬁ)undhdl, udeQJhHﬂnmeutmaHylaoc@t@blaj%mn bed
herein. When one or nore additional therapeutic agents are utilized, the
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conposition that includes Comp pharmaceutically acceptabl e salt
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| t
ohar macen P LR cep@ble 3uE BPBORHLS Aol Blont A IRERpIEE RO BGd @

a phar macetiCoagloliydsat elﬁ@tzabirq)haﬁhiceﬁtﬁcamllymibmaﬁlbeﬁlmén p@idrngs thepos irhdyon
described herein (for exa osition that includes Conpounds 1 and

2, or phafitueetheiveal lopd hxe @%@b@ltslé) 1. 4t lsastEbedr nde At raptabpyt 20%, at least
Al ternatiygly zs%h%tl%%g'aﬁéu?%% 5?1%5&%?&&04699%?[& %o&tasrbqbeat 2990 fo5E ggd 1 N
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one or nore sépar fie or nore Separat e

dosage f ontiBast as&h 7005 agRadtQboUVINTH opReledst abbiite) 08kl dir thareads obh@ﬁﬁ:ﬂ&ﬂ&hec
agents can be the sane as the dosg(ge form cont ai ni ng Conpound 1, or a

phar maceufddegtion oflde¥pyism leadsaghieved by sekitangall dreeeme amwrimd of Chmpgvehde f orm
cont ai ni ng C@H@%ﬁ@eutlt%al}yo ccggtﬁlt\gr Al g%}%{;lﬁlgltﬂéée@fc gc?r&n?s?érg% 58l ﬁlogét}fg’{agd rug

t her eof , eren m cont ai ni n

phar maceutl cal [006af cephabbges arhbdAimpit9dr 410 arh@ﬂirﬁofof ectciﬁwunﬁha dQﬁagﬁ form
contai ni ng Conpound 2, or a pharnmaceutically acceptable salt or prodrug

t her eof . plOBRFeUisally anseptablersalt or peidireg theeglol t andraapenauing ohgempsung 2 drre one

Cher apeut RARGLSHP el BpROTAORRRETR LRI Bholl 5L T one

herein, a “synergistic combination” or a “synergistic amount” is a combined dosage that is
more effective in the therapeutic or prophylactic treatment of an HCV infection than the
incremental improvement in treatment outcome that could be predicted or expected from
a merely additive combination of (i) the therapeutic or prophylactic benefit of Compound
1, or a pharmaceutically acceptable salt or prodrug thereof, when administered at that
same dosage as a monotherapy and (ii) the therapeutic or prophylactic benefit of
Compound 2, or a pharmaceutically acceptable salt or prodrug thereof, when administered
at the same dosage as a monotherapy. The term “synergistic combination” or a
“synergistic amount” may also be used to refer to a combined dosage that is more
effective in the therapeutic or prophylactic treatment of an HCV infection than could be
predicted or expected, based on the rule of mixtures, from a combination of (i) the
therapeutic or prophylactic benefit of Compound 1, or a pharmaceutically acceptable salt
or prodrug thereof, and (ii) the therapeutic or prophylactic benefit of Compound 2, or a
pharmaceutically acceptable salt or prodrug thereof. Accordingly, in some embodiments,
the combination of Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs

thereof, may reduce the viral load by at least about 10%, at least about 15%, at least about
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can be adm nistered before, after, in-between, concurrently or sequentially
with Conmpound 1, or a pharmaceutically acceptable salt or prodrug thereof,
and/ or Cowpaornd924s8or a pharmaceutical ly accept abl e sal PCoUSpriodeisg!
thereof. In some enbodi nents, the additional therapeutic agent can be an

interferon receptor agonist, for exanple, a Type | interferon re tor
agoni st antfoft a5Fyeh ?5%#&?%8&@gwt;@g@mté?asggleﬂwé'{)%, 3h 1 %%?Bbgg'%eﬁt_t, the
Type Il i pbLarb8haihoade Hast atoffmRe, dgrl‘éa%{ 51%%?90%90&4&%%&&0& ?6%?6} RoRogi ment,

the Type 1 interferon agoni st can be interteron- a n sone

enbodi mentempdrbe td e rdductivre i ¢V agbost pedittdieos exgeteddfrém othe moleodEG ( 30
kD, | i near) -yl ate consensus, |NFERGEN consensuys | FN-OC, a 40 kD branched
mono- met hBYHUSER Y Fatembination 8t thg sHalomagedwrdions fomk BAphNeTHoNNiky PEG

conj ugat e I fero = : i ! peutic
agent canBAPPIEL O CPheaERc AL e B rodh RN 8eGh MGGkl 2
adm ni st eped pHaihadtitiediyi idcsptablie ngltomepedruypthercddi ni @nal etbediapeatst ile

agents such as an interferon receptor agonist and/or ribavirin. In an
enbodi nenforegiee ayelsraferigh l9adcieprdionge dveressdinserk on amapalation of spbiseton

receptor agapifl;, 1o§&‘§:gjl f’i?al%af?ﬁt%ﬁh&foﬁdcaﬁ)ﬁ@%e@er&ﬂ%eﬁ%&ﬁrﬁ%ﬂoc%s?&%% tﬁélgﬂi St.

[ 0061] One or nore a ona erapeuti c agents c e mnistered after
adm ni st r abi eantfle, CoOYairadlold neiy 2 dehamifdeiit iealtiyg e pNaD g eBalsingar
prodrug thereof, and Conpound 2, or a pharmaceutically acceptable salt or
prodrug t FERBIfassTToCh RAAPHTETSCAEsEIPtare P& Ragfiny- i Brpae cnthedipatitthe ageit s can

be adm ni a}e%éﬁﬁ$>@§{él gg@h@hgg f %q?naélr Ogbqpf%stk%.nen wi th Conmpound 1, or

a pharmaceutica e sa rug thereof, and Conmpound 2, or a

phar maceut i cal [(068F ceprtablcombalatio®r oprOshpghndber egid 1,n of Opar@AGELATBNt S,
the additional therapeutic agent can be an interferon receptor agoni st such
as a Typeaqeepiabler falip o Dredrept Brerepdomiay tshonten Hye @np deringit takehea suhjset to

interferon,receptor,agoni st, can be Iateﬁ Type |, interferon.receptor
agoni st. FSSE ShEgREmAes EPRES,FulRiR) TreFRiutiel S ol HhkTLE"

ribavirinCoh@ebads YWheldher o2 phtibhReltidill hedeptsblefshRE tor oliigt tRatéMGnan HCV

i nfection can be determined in various ways, for exanple, gy a reduction in

viral | oashortgnrthe)tioreinsnod at takepea subjers t@ adnersrassusinined vigd respaesede thasty i n

patient ser rease. i,n the rate of sustained viral .response to
9% RV sfefec

t her apy, 8“%%8%?‘?]6]%&@?“%6?’89&‘ YR Py ePITVE I S viral response

being administered substantially the same amount of Compound 1, or a pharmaceutically
acceptable salt or prodrug thereof, as a monotherapy. Likewise or in the alternative, the
combination of Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs
thereof, may shorten the time period it takes a subject to achieve a sustained viral
response to therapy compared to the time period it takes the subject to achieve a sustained
viral response to therapy being administered substantially the same amount of Compound
2, or a pharmaceutically acceptable salt or prodrug thereof, as a monotherapy. In an
embodiment, the combination of Compounds 1 and 2, or pharmaceutically acceptable
salts or prodrugs thereof, may shorten the time period it takes a subject to achieve a
sustained viral response to therapy by at least about 10%, at least about 15%, at least
about 20%, at least about 25%, at least about 30%, at least about 40%, at least about 50%,
at least about 60%, at least about 70%, at least about 80%, or at least about 90%, or more,
as compared to that expected based on the rule of mixtures or additive combination
expected or predicted from the time period it takes the subject to achieve a sustained viral
response to therapy being administered substantially the same amount of Compound 1, or

a pharmaceutically acceptable salt or prodrug thereof, as monotherapy and the time period
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out cones, or other indicator of disease response. Thus, whether a subject
nmethod is effective in treating an HCV infection can be determ ned by
measur i ngwoineloob4sad, or by neasuring a paraneter associParas20w0bS6HCY
infection, including, but not limted to, liver fibrosis, elevations in

serum transam nase ] evels, and necroinflammatory activity in the ]iver.
[0063] | nitdBfRs BrisBREGER achieya s His@ined: Yigh remanisy © eraay% pistesedang 2,

or pharna (W r i i i on
can' T oduce Rt e R RAE of Kol Bt PO HEm el b er Aoy By
adm ni st r atodouy thére€h) ap momdtherapgr Ias@haembodintehGathle\tinae pajvidalibreach@vingar

prodrug thereof, alone at substantjally the sane apount. For exanple, the
combi nat i HBREACHIRD HRIRLRSE Prahgrages Bisep RAApRpRlatiPRaf Wplestcept abl e sal ts or

prodrugs there 066]8Y Aseﬁ&%oﬁg’g‘g% @Heﬁ{erlaoﬁ%bétgy ﬁ%ddgi?s fe@& éjia-rbgrgg{?nggzb;:) | E?St

about 15% at [east abou east a eas out

| east aboHKAO%nfeation eastbeabaimin®dobyaineh@aisiy ahaimda&l¥assatialegasithallOWt 70%
at | east about 80% or_ at |east about 90% or nore, as congared to the

r educt i oninggctigmsusnraglivep figrosishi Methedn of desgniaig &r 1eytephel Susrefibiaysate of
Conmpound t] I p I t

adm i ot eFaeh CUBREERREHE 1Al Y BRERAR A nElerBl AT W IRARE o o1

use of Conpaifitissidindidte? theodegpdeast maeetibiocial | y acceptabl e salts or prodrugs
t hereof, in conbination can reduce the viral |load nore than the viral |oad
reduction achi E¥8d] by Anha ngarimpitisg eaampls. &rvelsuafsteann janine uREoyanserasfount

of Conpou aQr_a _pharmaceutically acceptahl e sa r. proedrug thereof,
ol ono. " as Ca P auBhs PR DRREHMERY ke CENRANRR AR B P R th 1B65

phar maceutif Gabkinydtiewt @pita eorsaletdl fUrmal, 0l b@he thdb&edentsree ¢@flbiaaidnhes vi r al
| oad by at | east about 10% at |east about 15% at |east about 20% at

| east aboGpmPyygdsal ankaser pivsuaceiogllyaacceralie salkoeit pradusgs gher¢ad axeduegscsut

50% at | east ,about 60% at..| east about. 70% ,at, | st , about 0 {
ot “aotttgfrt gl a Safker M a BRI RRRY 0Pl foB0RE IARRABh A et

achi eved Byous bt aiehshbdut306, SAREstABBMH5 B fat (aERBYMNAL 0%, @1eadt about 45%,
phar maceutically acceptable salt or prodrug thereof, admnistered as a

monot her aplyleaftgoeuq 54%. atoest ahbudi HentdeashAbettit, fleasoppn 6% at basta
oner eceuly by, SEESRARLETEE b MicRLORRO LS 0%y PRI AIRERRY o
syner gi st e AdRENTH-a /DBjebSBflergoing monotherapy (such as being administered substantially
the same amount of Compound 1 or 2, or a pharmaceutically acceptable salt or prodrug
thereof, alone). In other embodiments, the combination of Compounds 1 and 2, or
pharmaceutically acceptable salts or prodrugs thereof, reduces a serum level of a marker
of liver fibrosis by at least about 10%, at least about 20%, at least about 25%, at least
about 30%, at least about 35%, at least about 40%, at least about 45%, at least about 50%,
at least about 55%, at least about 60%, at least about 65%, at least about 70%, at least
about 75%, or at least about 80%, or more, as compared to that expected based on the rule
of mixtures or the additive combination of the levels of reduction of a serum level of a
marker of liver fibrosis using substantially the same amounts of Compounds 1 and 2, or
pharmaceutically acceptable salts or prodrugs thereof. In some embodiments, the
reduction of serum levels of a marker of liver fibrosis are averages based on a population
of subjects.
[0068] A subject being treated for a disease condition can experience
resistance to one or more of the therapeutic agents (for example, Compound 1, or a

pharmaceutically acceptable salt or prodrug thereof, and/or Compound 2, or a
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herein, a "synergistic conbination” or a "synergistic anount” is a conbined
dosage that is nore effective in the therapeutic or prophylactic treatnent
of an HCwWOnrhwowp4a t han t he i ncrenental inprovenment i nPCrasRemoRs60Ut CONME
that could be predicted or expected froma nerely additive conbi nati on of

(i) the therapeutjc_ or prophylactic benefjt o ound 1, or @
phar maceuPfEEIRFSIUSELEBERBIIS a1t obrPr raa_rthgre?fﬁefﬁg? lerfhetfSaiRrhi 3t 8F%d at
that saneydeaat23, 4 (Rl lagshga%léameﬁayé | e danBlaARCIb REpdALORDYiACT I C

benefit of Conpoun ceutically acceptable salt ‘or prodrug
t her eof , feempeatibmageingt)eriéa cabtmphethsanil thad afa sakjeet wibin 6ICHe wapihas Béwnieer m
"synergistic conbination” or a "synergistic anmount" pay al so _be used to
refer to ESEbRbiACH avtabel PhaPmPiakgh dherelogiayyRe isluckd to HelesprautseEeeor
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t her apeut tesisant pr tp hytiadial or dentghationaher€ohpallbrdhd deterimiaephatmamhaeah voal | y
acceptable salt or prodrug thereof, and (ii) the therapeutic or .

pr ophyl actqag reicEipnt Ipforae apbadignents. gie lgvedwareridanseiof A Jiseee epitditigretos al t
or prodru r i i i . L-naty of

ot 0be SOSL DBt ROTISTOULTRD o 08 5 DR

t her eof , nA@inieetd subdtentialliyathel @atk byoaht bLL:Im@hadt 1,160% phariheasticabout
15% at | east about20% at |east about 25% at |east about 30% at |east
about 4094ccaptablezalt of e UL Hogeoktas| s ROtAeIBRI- @m%nea%mbtﬁa@ﬁntw%mewb% at

| east aboyt . 809 at. 0 r o t

reduct i on%ltshsga%églogF}}ea({lls%agég&bcﬁ@%?é %g‘é%?f %ér;( ggélt% cérg%%%:%ﬁ:&)%{ee%ﬂaltge %e? gln? fxt ures
or additi wgisc@odintatied iffa fibgecyibelly ddvaidisteestlicibseimsially @B acid amshitadi on of
Conpound 1, or a pharmaceutically acceptable salt or prodrug thereof, and
Conpound £omgpund gmraﬁ@@nﬁqe@apal ageerspitle byl eoisppdrugthespefe pug monethewspy. | n

some erbog GBAL Sy b9 S0 AR AYELS L olbh e P CH AR AL ReANET agCs

based on a population o vitalF 'Toad and Vira gduct i on

can be deh@kpiabRdsdy 6E pREISesK HRYWOE] Redub& @ict levEDIOf EXabRh&, of e \dideade | 0ad
may be determ ned by neasuring HCV RNA | evel s using a suitable assay such

as a revefeuliiomiedbernpy by et IPoRabay d0%. phleaiiab 0.9 Fpast abpet 20964y 1qast t he
OAS(1) AR SR SRRAR 0 ReGRR ko Lol B0P5L IR O
thereof, mekaghBOLESSBNG TehdTRLEGI60%E, dttleds@kiBSuta 594Nt @&st hbut 70%, at least
about 75%, or at least about 80%, or more, as compared to that expected based on the rule
of mixtures or additive combination of the levels of resistance using substantially the
same amounts of Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs
thereof. In some embodiments, the levels of resistance are averages based on a population
of subjects.
[0069] Some subjects being treated for HCV who develop or have resistance
for one or more therapies experience a viral load rebound. The term "viral load rebound”
as used herein refers to a sustained >0.5 log IU/ml increase of viral load above nadir
before the end of treatment, where nadir is a >0.5 log IU/ml decrease from baseline. In
some embodiments, co-administration of Compound 1, or pharmaceutically acceptable
salts or prodrugs thereof, and Compound 2, or pharmaceutically acceptable salts or
prodrugs thereof, results in less subjects experiencing a viral load rebound as compared to
monotherapy with Compound 1, or a pharmaceutically acceptable salt or prodrug thereof,
or Compound 2, or a pharmaceutically acceptable salt or prodrug thereof. In some

embodiments, the co-administration of Compounds 1 and 2, or pharmaceutically
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nore, as conpared to that expected based on the rule of m xtures or
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time periodit takes the subject to achieve a sustained viral response to
t her apy ba¢osptabigrinlis ot Riodangs thestodnicreges yhe pracaitags of tRsupaticof PBMYSN T2, or

h ical | I d f o
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whet her a subject nethod is effective in treating an HCV i nfection can be
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serum mar kged oh thd &Y off hixq@sd. s i ndi cates the degree of liver fibrosis.
[0070] Some subjects being treated for HCV who develop or have resistance
for one or more therapies are or become non-responders. The term "non-responder” as
used herein refers to a viral load decrease < 0.5 log IU/ml during treatment. In some
embodiments, co-administration of Compound 1, or a pharmaceutically acceptable salt or
prodrug thereof, and Compound 2, or a pharmaceutically acceptable salt or prodrug
thereof, results in less subjects who are non-responders as compared to monotherapy of
Compound 1, or a pharmaceutically acceptable salt or prodrug thereof, or Compound 2, or
a pharmaceutically acceptable salt or prodrug thereof. In some embodiments, the co-
administration of Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs
thereof, results in at least about 10%, at least about 20%, at least about 25%, at least about
30%, at least about 35%, at least about 40%, at least about 45%, at least about 50%, at
least about 55%, at least about 60%, at least about 65%, at least about 70%, at least about
75%, or at least about 80%, or more, reduction in number of patients who are non-
responders as compared to monotherapy. In some embodiments, the co-administration of

Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs thereof, results in
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[0067] As a non-limting exanple, |levels of serum al ani ne am notransferase
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[0068] A subject belng treated for a di sease condition can experience

resi st anceompouirk L.ogr anplrasmageutipadlyt dseerigiae saleomapyediug thereef, @&ammethe@@mound
1, or a pharnaceu al | cCceR e.salt rodru reqf .. and/ or
Gompound. 3 0 Sikbfent, ARG Bulbds R ELRERRERR T, ol Bl e 1ne

term"res H@lﬁﬁiﬂ%ﬁqﬁﬁe&t@&%é‘h&h@bﬁse& of e&sSstdree @c&ubhe@tsubjec&weaﬁgl d¥enidis@eddayed,
| essened and/or absent response to the therapeutic agent(s). For exanple,

t he vi ral substpdtiaiy ﬁlesaab]eeftmoum 1ok qupomd) 2harsahvé@rc§rm9éemte®ilstaa¢ﬁmtatbdﬁ gt or
anti-viral _aor co t ion there% reduc?g to ser ﬁe ree

compared P& '%e | ta?n vF?E?tF%QH FE@U@Plgﬁl e 'suf)j et

before beﬁﬁk’(ﬂrﬁ@eutlcally acceptable salt or prodrug thereof, can delay the onset of resistance to
Compound 2, or a pharmaceutically acceptable salt or prodrug thereof. For example,
Compound 1, or a pharmaceutically acceptable salt or prodrug thereof, can delay the onset
of HCV resistance to Compound 2, or a pharmaceutically acceptable salt or prodrug
thereof, as indicated by an HCV replicon assay. As used herein, the phrase “onset of
resistance” is the point in time when the subject shows resistance to one or more
therapeutic compounds. In an embodiment, the disease can be HCV. In some
embodiments, the combination of Compounds 1 and 2, or of pharmaceutically acceptable
salts or prodrugs thereof, may be a synergistic combination in that the onset of resistance
may be delayed by at least about 10%, at least about 15%, at least about 20%, at least
about 25%, at least about 30%, at least about 40%, at least about 50%, at least about 60%,
at least about 70%, at least about 80%, or at least about 90%, or more, as compared to
when the onset of resistance is predicted or expected based on the rule of mixtures or the
additive combination of substantially the same amounts of Compounds 1 and 2, or
pharmaceutically acceptable salts or prodrugs thereof. In some embodiments, the time of

the onset of resistance is an average based on a population of subjects.
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enbodi menfdminisiered esypbstantiilyr s symen amonnte ob feprad bhserd aophaampesptirdi on of

subj ect s. supj i treat f ; r ;have
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U mM increase of viral |oad above nadir before the end of treatnent, where
nadi r is Bhasmaseutisglly (9ak ord @eqdeegs dhdreefm ands epmpeund 2, syme  pliisoasarEeally
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prodrugs thereo phar maceuti cal I'y accep e sa
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rebound as conpared to nonotherapy w th Conpound 1, or a pharnaceutically
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or prodr ugBariResRiRhlly h@SplabR dalts af plesds BbRbE, i Y%exniit |@aside 2bRL tRH% at
predicted or expected based on the rule of mixtures or the additive combination of side
effects experienced by a subject being administered substantially the same amounts of
Compounds 1 and 2, or pharmaceutically acceptable salts or prodrugs thereof, by at least
about 10%, at least about 20%, at least about 25%, at least about 30%, at least about 35%,
at least about 40%, at least about 45%, at least about 50%, at least about 55%, at least
about 60%, at least about 65%, at least about 70%, at least about 75%, or at least about
80%. In some embodiments, the number of side effects is an average based on a
population of subjects.
[0073] As previously stated, compliance by subjects to the anti-viral treatment
may also be increased by decreasing the severity of one or more side effects that is
associated with monotherapy with the active compounds. In some embodiments, the
severity of a side effect associated with the combination of Compound 1, or a
pharmaceutically acceptable salt or prodrug thereof, and Compound 2, or a
pharmaceutically acceptable salt or prodrug thereof, is decreased compared to the severity

of the side effect experienced by the subject being administered Compound 1, or a
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an average based on a population of subjects.

[0074] As will be readily apparent to one skilled in the art, the useful in vivo
dosage to be administered and the particular mode of administration will vary depending
upon the age, weight, the severity of the affliction, and mammalian species treated, the
particular compounds employed, and the specific use for which these compounds are
employed. (See e.g., Fingl er al. 1975, in “The Pharmacological Basis of Therapeutics”,
which is hereby incorporated herein by reference in its entirety, with particular reference
to Ch. 1, p. 1). The determination of effective dosage levels, that is the dosage levels
necessary to achieve the desired result, can be accomplished by one skilled in the art using
routine pharmacological methods. Typically, human clinical applications of products are
commenced at lower dosage levels, with dosage level being increased until the desired
effect is achieved. Alternatively, acceptable in vitro studies can be used to establish
useful doses and routes of administration of the compositions identified by the present
methods using established pharmacological methods.

[0075] Although the exact dosage will be determined on a drug-by-drug basis,

in most cases, some generalizations regarding the dosage can be made. The dosage may
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| east about 55% at | east about 60% at |east about 65% at |east about
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e i ety PR SR ST, & el b o B AoBIS TRy, el B Rison )t he
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can be estimated from in vitro data. Dosages necessary to achieve the MEC will depend
on individual characteristics and route of administration. However, HPLC assays or
bioassays can be used to determine plasma concentrations.

[0079] Dosage intervals can also be determined using MEC value.
Compositions should be administered using a regimen which maintains plasma levels
above the MEC for 10-90% of the time, preferably between 30-90% and most preferably
between 50-90%. In cases of local administration or selective uptake, the effective local
concentration of the drug may not be related to plasma concentration.

[0080] It should be noted that the attending physician would know how to and
when to terminate, interrupt, or adjust administration due to toxicity or organ
dysfunctions. Conversely, the attending physician would also know to adjust treatment to
higher levels if the clinical response was not adequate (precluding toxicity). The
magnitude of an administrated dose in the management of the disorder of interest will
vary with the severity of the condition to be treated and the route of administration. The

severity of the condition may, for example, be evaluated, in part, by standard prognostic

8-
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t her eof cegtemeiningsiy wiarfoxigdy mewidids agfellslinge sechf aca gnarmplyin agd pyeferably

subj ect bei ng adpi,ni stered bstantially the.sane anmount of .Conpound 2, or
S o o AR LA H S AP sRuied ob Sr SR REARIPERL (Ko RIS 2

agent . | ng@hh8rmaabadi 6L speb@icalifimReianbeiAngrRdiRIp] Gk e5a6itPoCpratnat i on
of Conpounds 1 and 2, or pharnmaceutically acceptable salts or prodrugs
t her eof , peIpP@IIE bint an egynaj dedelf fsaeh ast mage. prisdirdibetd. or rexpess.emapaged on

e L Sl kg B A TIPSR, Bt SRS e doun
?L . rcg g]l? f) u Eé}%al‘iékhﬁgssirfg scQbraP RRbFMERLMEGBH], YudCHaRVAR) Be®Bld, anidial PICAEUGS
human clinical trials. Similarly, acceptable animal models may be used to establish
efficacy of chemicals to treat such conditions. When selecting a model to determine
efficacy, the skilled artisan can be guided by the state of the art to choose an appropriate
model, dose, and route of administration, and regime. Of course, human clinical trials can
also be used to determine the efficacy of a compound or composition in humans.

[0083] Any of the compositions and methods described herein can be
administered to individuals who have been diagnosed with an HCV infection. Any of the
compositions and methods described herein can be administered to individuals who have
failed previous treatment for HCV infection (“treatment failure patients,” including non-
responders and relapsers).

[0084] Individuals who have been clinically diagnosed as infected with HCV
are of particular interest in many embodiments. Individuals who are infected with HCV

are identified as having HCV RNA in their blood, and/or having anti-HCV antibody in

their serum. Such individuals include anti-HCV ELISA-positive individuals, and
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about 10% at | east about 20% at | east about 25% at | east about 30% at
| east about 35% at | east about 40% at | east about 45% at | east about
50% at |Iweznindos8 55% at | east about 60% at | east alPoWUSeHYH02:i1 | east
about 70% at | east about 75% or at | east about 80% I|In sone enbodi nents,
the nunber of side effects is an,. average sed on op tion, of subjects.
[0073] As!WHeduadywit) apositixg rece alnaﬁ%l@um?ﬂ L iard @ng ?Wil jdugispmgy

treat ment ,ieW, 2L R8, HaQQEE@%@sQﬁ%@ET% Jng the severity of one or nore

side effects that is associated wth nonotherapy with the active conpounds.
I n sone enbodi [m}sss tIhdawB;EmBrwhwarefchaics]ilydmagﬁcfseﬁ1as afsoad &ite HOW tifclidee
conbi nati on of phar maceutical |y acceptabl e salt or prodrug

t her eof , B¥Ye e&s’%é%ﬁezg lafhvadlﬁﬁmw&qsquagﬁdafe&@& aprEicylrly these yrhdr ug
t her eof, hgvebeo? ﬁe%?o%(si]ar g?%%ieﬂ?l\f 8- b&?ed z?n%%loefr b(§1¥1&%1tbz;[sgc? gl%ia?g) SIH fGlviduals

experi enced mni's

aphar mac ewhbmabé fhilag pept a&ﬁt@eﬁtafot HAIV Pr@eiintkgit mareeqa‘aneﬂg) arempehbheiay . | n
an enbodi ment, the severity of a side effect associated with the
conbi nat i pafiesfs Ceisisu pein- 168p@mdeas pﬂh%\r radEiguls aln| whaec éist dKF¥ Gigr twasr net odr ug

t hereof, and..Co ceuticall salt_or rodrug
ther oof | RanERBREESriaRly BeRl BRACHEVER: o BFFRR B, Gh 1 adpeitot

experi encqmmmbh&h&upy %%rebﬁ)'uE‘QFN-QﬂhﬁH SibeVifH CRIBRRAUBA thoraf®f ofta previous
pharmaceutically acceptable salt or prodrug thereof, as a ronotherapy. In

sone enbogdegybaeds JFIN- h(earsiawlmwmw cmﬁbmammmeenpy)ecahd aelapscersa(ued indiviudleevho
conbi nati on of Conpound phar maceutical |y acceptable salt or prodrug
t her eof , &/ﬁff m@ﬁlﬁaﬂﬁdreztedofpr Jrl%\-’]a‘? FraVdt TeediN ¢d) 2 FEREPLaBiNs AP ROtBFapY- ddr ug

h f 0% | W%
| cast  abolivsk 8RS FARCR T bosfiRbaf WRiley, SLhoRhis BN PRI

| east aboB]i

40% at | gpstirinbombindbia th@i e@ﬁ@seﬁr@“hte’i%re%d' ARiSdubaRastlyoiRdkaRt). | eaSt
about 60% at | east about 6 at | east about 70% at | east "about 75%

at | east about [936] aslnca@mp@h@dn@m, HRe/ -pesiéyd inglivaduasheavsi aeHEM @tet of at
predi ct ed X ase n.the fule qf res eadit've
Conbi nat | BRGoRha0 sd it el or e teradent phoil" B oGttt X 0"
substanti gédomd BspisasEHED AL mgim@@ 9 QeiReh. 1:The rpaaermﬁﬁm epbée@idth any
acceptabl e salt or prodrug thereof, and substantially the sane anmount” of

Conpound BPIC\ogermtypled geracynet li, a:ta:ﬂll@mgt&apt Hb2e 35416, cor anpt obitypgs teher 202b, | n
some enboggl,rg?cn)t),s f)ar't[icr:]uqar?}sa ;,1/ %{fJﬁEnYlt ?of tréaélt Sgler(ljo(afylgag sucﬁ as h%V genotype 1 and particular
HCYV subtypes and quasispecies.

[0087] In some embodiments, the HCV-positive individuals (as described
above) are those who exhibit severe fibrosis or early cirrhosis (non-decompensated,
Child’s-Pugh class A or less), or more advanced cirrhosis (decompensated, Child’s-Pugh
class B or C) due to chronic HCV infection and who are viremic despite prior anti-viral
treatment with IFN-o-based therapies or who cannot tolerate IFN-o-based therapies, or
who have a contraindication to such therapies. In an embodiment, HCV-positive
individuals with stage 3 or 4 liver fibrosis according to the METAVIR scoring system are
suitable for treatment with the compositions and methods described herein. In other
embodiments, individuals suitable for treatment with the compositions and methods
described herein are patients with decompensated cirrhosis with clinical manifestations,
including patients with far-advanced liver cirrhosis, including those awaiting liver
transplantation. In still other embodiments, individuals suitable for treatment with the

compositions and methods described herein include patients with milder degrees of
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an average based on a popul ation of subjects. [0074] As will be readily
apparent to one skilled in the art, the useful in vivo dosage to be

adm ni st ewodosmd94sBe parti cul ar node of adm ni stration WwCrlUSe@op2sbependi ng
upon the age, weight, the severity of the affliction, and mammal i an speci es

treated, the particul ar conpounds. enployed, and_ th it se for which
these conﬁgmﬁggn%hl g S5 yel. eaflgé@_r%s}%;@?agﬁ hamf &tn %eﬁ\%ﬁ@éé’ﬁi Fudgoand _
Phar macol ggigl «Bafk %s%msTpggégﬁét&% hC&r'3 inWﬁ«‘f gs?ak &&ﬁg%?s\(eﬂmwr porated herein

by reference inits entire particu referénce to Ch. 1, p. 1).
The determ nation of effective dosage levels, that is the dosage |evels
necessary to achieve the desired result, can be acconplished by one skilled
in the art using routine pharnacol&&gé PLEY hods. Typi cal ly, human cli ni cal
applications o du . in FQue I o osage
| evel being in@¥§§gedqﬁﬁvﬁﬁﬁ?ﬁgg%%@%?%ﬁﬁg?kectEFggggﬁﬁgvggsaﬁﬁf%%%QFEVeIy,
accept abl ehich avé hétdn ahydiae nteried belimsate t@pest akldsdmsusef ul doses and
routes of administration of the conpositions identified by the present

met hods using established pharmacol ogi cal nethods. [0075] Although the
exact dosage will be determ ned on @ djHg-@Py-drug basis, in nost cases,
sone generalizations regardinq 0sage, Can 69 made. The dosage maybe a
single one or a series of two—or—m gven— ;ﬁ% course of one or nore
days, as is neggd) by A hgddHRIRCHoutISbERIHIRBBO dbitRINeE, ddsBea Qudydse Wil |
be adm nistered for a period of continuous therapy, for exanple for a week
or nore, 6pmponndrbnaisCompywakin §AdABLehts wWithsthagroe bepties € ganotype dosasges
for conpounds have, been. estahlished for at |east me condition, those sane
dosages,  HMHEERycAPRAAETINE HelTRERMaBUt: TIetod i BH0o R e e 1B ePabl y
bet ween aboyl o22% eIudRBYagih %é_ﬁ%t}%@tlabﬂﬁﬁ hedcduiMRAo dRdage piibushe beged.
Where no hunman dosage is established, as will be the case for

newl y- di streated editlpvar magréuon cal investigagonal oHEY shesapenab| agetuwere dosdlge. can
be inferred from 0 or 1.D5Q val ues, or other appropriate val ues derived
from i n viPPEPGRRFR 91 gediipi; 25 idient ardiricar By Mot e idpalfuptigdt B
efficacy shinth Senbtaddt! R frunl AL rel PorkRRCHIIAUA L SLIAIRA. Hubfects
pharmaceutically acceptabl e salt, dosages nay be cal'culated as the free
base. As had i liver hinperstmadniasivehege Obrosdan) pracadurbeviduin 24 icalendar mainths

situations |t be necessary to adm nister th onpounds, .di scl osed herein
of tlirst Hgs% consistent with chronic heparlntltps 8 w?thout gnﬁosqg? Liver biOpSSICS within g]

years demonstrating FO or F1 disease were also acceptable. Subjects with liver cirrhosis
or incomplete/transition to cirrhosis, or other forms of liver disease, anemia, HIV or HBV
infection, hepatocellular carcinoma, cardiac disease or renal disease were excluded from
this particular protocol, as well as pregnant or lactating women, women of childbearing
potential, and male partners of women who are pregnant or lactating. Women of non-
child bearing potential is defined as postmenopausal (not had a spontaneous menstrual
period for at least 1 year and confirmation by FSH and LH laboratory results); surgical
sterile (status post hysterectomy or tubal ligation for at least 6 months); and/or, natural
sterile (amenorrheic for at least 1 year).

[0090] Seven groups, Groups I, II, III, IV, V, VI and VII, of subjects were
studied. Blood samples were collected at time points to determine pharmacokinetics
parameters, including Tmax, Cimax, Kel, T12, AUC, CL/F, Vd/F and accumulation ratio.

[0091] The specifics of Groups I, 11, III, IV, V, VI and VII are shown in Table
1 below and pictorially in Figures 2 and 3. Group I included two arms with 8 subjects in

Arm 1 and 8 subjects in Arm 2. In Arm 1, Compound la was administered for the full 7
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in amounts that exceed, or even far exceed, the above-stated, preferred
dosage range in order to effectively and aggressively treat particularly
aggressi wwodneasess or i nfections. [0078] Dosage anount pamdSeero®essal nmay be
adjusted individually to pr ovi de plasma | evels of the active noiety which

are sufficient mai nt aj nmodul atj n effec m ni mal effectjive
concent r afi# Aé%ypouml IWE&: I}lsteréa;f% lagtdr c%fn%e)&ﬁ@nb@ﬁysciﬁ 2,
esti mat edCt) 361115([]2\41155 %ﬂﬁfséredqﬂ\%e}gﬁ%e C ahy d %HH q\c{e{vats%n{\ﬁgte}‘\édl l
depend on i ndividua racteristics an ute of m ni stration. However,

HPLC assay® last Haifosfsthagsvenadnybe Fos Gdoﬁpoﬂdet@almfnﬂ) pib@fscmawemrmmwdatﬂmn S.
[0079] Dosage intervals can al so be determ ned using

Conposi t i FHECEhBEICF B et e Stosoyndss | adpdL. Péalaﬁ@wsm téﬁ f%fOHfta%%aym asma

| evel s abgy, , preferably between 30-90% and
nost  pref er&ﬁtﬂﬁget we%ﬂr\%%%g@ﬁegd % élglho " local adninistration or

sel ective upt aKm92] he el f@oupy elll adalV,canjent retived fmpduaddridgndey, aot be
related to plasma concentration. [0080] It should be noted that the

at t endi ngp}_ﬁﬁs}ty%foanthﬁom]d fRerisRn st o GREP vible sniodled erisihicets Whichr Mefst, or
adj ust adgzlirﬂinﬁt{]r@& Sfed4Bot fle! @hﬁioﬁlm naaﬂo@ﬁg ggg@hgﬁfd tz@g%%)[]gg Y,

t he attendi ng physiclan wou know adj ust

level s i f (Chep@indniafahd 16GRQENEMMAENAIDY, oﬁ@&@btﬁise)f@fnqﬁuudk NPatdoXi chtap) The
magni tude of an adninistrated dose in the nmanagenent of the disorder of

i nterest W leproflad y2gubjsctshd sdiestsi inyGigpp tIHem@]ég@@Q mer( Gogpgand d @ladnsl?Mhd the
f |
route o %‘g”%&@ou% ANy d;%eélr g&% dob¥ of S{ceﬁ&e }?1 %'stm% eré’ u&légné% et he

eval uat ed rogn réevaluati’on e

dose and p%ﬁlbﬁmlydmﬂhfsrs@mqe@wfmrbuﬁlISa(ad\IBWs agiaedi ng to the age, body
wei ght, an res(g)gnse of the individual patient. A program conparable to
t hat di scussed(®88le ey Greups¥d Vil ang &t rSuhEﬁty rpgedyesl (hemp¢ugig 1p and 2 or

non- human_ani,nal i cat ons P ucts are nced
2t i gher PRGUTS cor e E PouBR 68 0B el B ARE PR A Bus AP I ST G
effect i StrBQnieﬁ@ﬁﬁﬁre&iHﬂLrﬁﬂledE@ht AMYRESIA Gilodp \BfoBEQDQO digs@nrpgund Theadiosage

may range broad @% dependi ng upon the desired effects and the therapeutic
i ndi cat i 0A00 mgt( ﬁ@pum&y g aglsctiray Gaiph¥a send Iémb@wfcﬁhrap@mdeu@@ﬁnd Re

surface aE}%ﬂupo{/I ter@r%llgg1 t1'() su% ectassclalljsggl%(ri Sats cll%cai.tn’l?é{lt HS eElglflt sulf)Jecls 1nnGroup 2 t

were administered 1000 mg (Compound 1a) and 900 mg (Compound 2), and 2 subjects
were administered placebos of Compounds la and 2. Group VII enrolled 10 subjects.
Eight subjects in Group VII took 1000 mg (Compound 1a) and 900 mg (Compound 2),
and 2 subjects in Group VII took placebos of Compounds 1a and 2.

Table 1
Group Compound Amount Frequency Regime
la 500 mg bid Days 1to 7
ArrIn 1 2 placebo NA q8h Days 1 to 3
(n=8) 2 100 mg q8h Days 4 to 7
2 100 mg q8h Days 1to 7
Arrln 2 la placebo NA bid Days 1 to 3
(n=8) la 500 mg bid Days 4 to 7
II la 500 mg bid Days 1to 14
(?l“:ngl) 2 100 mg q8h Days 1 to 14
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[ 0082] Conpounds di scl osed herein can be evaluated for efficacy and
toxicity using known nethods.

For exanpl e,
conmpound,worowfosssubset of the conpounds,

the toxicology of a particular
shari ng cert acm/ushemwioesi1

noi eties, may be established by determning in vitro tOXICIty towards a
cell |ine—suech—as—arameltan—and—preferablby—huranr—eeH e. The
resul ts of igEh%gtudiE§ﬂ %0f|t en ﬁﬁed|c1|ve16@ tOX|@?$V1WH4ar|nals, such
as manmal s, &M ADr e at(t mans| A tgrnati toxicity of
particul ar donpbunds Eﬁk%t&nlngl ﬁ%del suc %gs m [c Sﬁ%y%%ﬁﬁ. abbitsY or
nonkeys, | may be deternlned usilng known met hods. The efficacy of a
parti cul ar colipound may llae estlabl50Smegl usi ng tdéver al Dawclognidzed net hods,
such as |n VA © net hods, aninal nodels, |or human c|linical trijals.
Simlarly, capt abre—ani-mrat—rodel-s—+ay—be—useg—+o ""tau..o. gf fi cacy of
chenicalg tgﬁtsgat such onditioEEBIW%én selé@ﬁin D5l 1o detern?ne
ef ficacy[ The skilTTed arfisan Ca@mﬁﬁn ui ged gy tne bgﬁqigr41re art to
choose anp appHbpri ate nodel, dose, route o admlnlstratlor, and regine.
O course, hump cllinical trials alsn be ed tjo_determ ne the efficac
of a conpound-@) copposition in H@ﬁﬁﬁé 008 lslAny ParHeeddnposi ti ons andy
nmet hods ¢described herein can he adm nistered to individuals who have been
di agnosed wi tHI an HCMa plh@bbi gn. AN} of {he dddpositDoynsl wnd et hods
descri bej h%lﬁlﬂ cahn hn arlm Y| st ar ed to nrh V71 rhlal S \Ahn ha\ln f ai | ed
previ ous|trgatmgnt fo?I¢%§b9nfectiHﬁ*("t'eatﬁﬁht faﬂpﬁﬁé*ﬁdﬁlents,"
i npl !Jdi nrnUnﬁS‘pD‘mu. ers %nu ret dﬁ)@&{lﬁé 0084} tdi IP d]1 have bgen
clinical y_g%%? osed as |nfect HCV are of_par I"cul ar _rteresp in
many enbodi g. | Indi vi glual s wh@o@mgg|n1ecteghmnthijM]aba41cent|f|ed as
havi ng HCV A PDn their bl ood| and/or haVi ng anti-HCV antibody in their
serum Stuch iﬁﬁividuakgﬂwwbbuce anNiA- HCV ELISﬁdp05|ﬂDMQ1Hﬁdeiduals,
andi ndi vi duahisn Vi t h—=& “"Si recofbirapt—ryphobl assay—(Hl BA). Such
i ndi vi dugal s (rey)al sjo, P&i h notgAhave el e ed sé? ]AP¥4 evelé. [ 0085]
I'ndi vi dugl's " wRo are cl!thally dq@gﬂgge_ as qﬂaectquX§§ﬂ}0hqv i ncl ude nave
i ndi vi duga ﬁghgul i ndi vi dual § not pr DUS|V treatled Tor HCV| particularly
t hose who preV|Qust regﬁbved | F Cﬁ%&ased nd/or ol i bavirin-based
t her apy) %Aph§|V|duals who &8 ed| pri dH9t r eat MRt Jr HCv
("treat :nf RiYure" patients) Treat men fni lLure
la placebo NA bid Days 1to 14
TF (non—null)
Arm 2 2 placebo NA bid Days 1 to 14
(n=2)
VI la 1000 mg bid Days 1to 14
TF (null)
Arm 1 2 900 mg bid Days 1 to 14
(n=38)
VI la placebo NA bid Days 1 to 14
TF (null)
Arm 2 2 placebo NA bid Days 1to 14
(n=2)
VII la 1000 mg bid Days 1to 14
Naive
Arm 1 2 900 mg bid Days 1 to 14
(n=38)
ViI 1a placebo NA bid Days 1 to 14
Naive
Arm 2 2 placebo NA bid Days 1 to 14
(n=2)

* bid — twice daily
* q8h — every 8 hours
* NA — not applicable
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patients include non-responders (i.e., individuals in whomthe HCV titer
was not significantly or sufficiently reduced by a previous treatnent for
HCV, e.g.woaomrmeyissus | FN- OC nonot herapy, a previ ous | FRC@USand/oeishavirin
conbi nati on therapy, or a previous pegylated IFN-OC and ribavirin

conbi natign _therapy); and relapsers (i.e., individuals who were previously
treated foiF HC\?’Pblégté.WhQ/\A%%{efie i PEEnG S&ﬂrléwoqfscar@:r@n@b PRSIt Feapondyrs apd
previ ous %f;ﬂr}gsgg) and ribavirin conbination therapy, or a previous pegyl ated
| FN- OC an I bavirin conbi nati on therapy, whose HCV titer decreased, and
subsequently increased). PORSFRACDKINEIDHSSESEMENTS- posi tive indivi dual s
have an HCV titer of at |east about 105, at |east about 5 x 105, or at

| east about 1087098} atFquggd; blgpdrampleswarssollgdetbivefolopies of HCOV per
milliliteg gerum The patient may be infected with any HCV genotype
(genotype—H—ncl uding I a and Ib, 2, 3, 4, 6, etc. and subtypes (e.g., 2a,
2b, 3a, etc.9) Coppothctd arly a difficult to treat genotype such as HCV

genotype 1 and paft payliafreddsy ppiBPiy/REE IGRDIGHURS FR&CIRSust[PRB d dddinSeme
embodi ment s, theadHcgoy e i aual s (as describe e S e

who exhi bit sever eI Al %%élfedrgr%’ragﬁyd% 1cb’r§ Q%Bﬁ%ﬁ?%ﬁr?%%&ﬁ&%nsat ed, Child

s-Pugh class A or® , anced ¢rrrhosi s econpensated, Child
s- Pugh class B or® Cga?ﬂéé’r‘?'gloﬂ'}% P¥ HCV infection and who are virenic
despite prior ant9 - ¥¥ 413t predgterddtO-wile B 1-EnS erd hASBY S PREFSSS es or who
cannot t ol ertat EompNu@2 based t her api es, or who have a contraindication to
such therapies. lan Baydnbedhisopnbr toHGWt gossi dfiswelyidrdgsvaindyjadtprior tddstimgef 3 or
4 liver fibrosis accengotgd2atd heurMETAVI R scoring system are suitable for
treatment with the gaUBospideRsamnds et Rods; desarnifee RRIRLO. | n ot her
enmbodi nent s, Indldé”hwzh SWdah _gogeor treatment with the conpositions and
Q l721

met hods descri be ar ati it co nsated cirrhosis with
clinical manifestat %ﬁs, t rr?g %&“ﬁ%} wesh?’séj’vwatnﬁ%f PR SRERd 1 ver
cirrhosis, including those awaiting |iver transplantation. In still other
embodi mensounsdHilpRdlY s suitable for treatment with the compositions and
met hods descyi E%%p?eﬁc?w include patients with mlder degrees offibrosis
including those W Ee rly, fibr.osis. aas%eé arhguz in.t Ile NEEOAXI R Ludw g,
and Scheller  scor i‘hg D8y SUBTASe BIOCIREAq & stugh dugds prgliustinciorid dudis g
system). EXAVPLES Compound 1a at 12 hours

o Day 4 pre-morning dose

o Day 7 at predose and 0.5, 1, 2, 3, 4, 8 and 12 hours postdose

o Day 14 at predose

¢ Compound 2
o Day 1 predose prior to first dose of study drugs and just prior to dosing of
Compound 2 at 8 hours

o Day 4 pre-morning dose

o Day 7 at predose and 0.5, 1, 1.5, 2, 3, 4 and 8§ hours postdose

o Day 14 at predose

Groups V., VI and VII

¢ Compound la
o Day 1 predose prior to first dose of study drugs and just prior to dosing of
Compound 1a at 12 hours
Day 4 pre-morning dose
Day 7 at predose and 0.5, 1, 2, 3, 4, 8 and 12 hours postdose
Day 10 at predose
o Day 14 at predose
¢ Compound 2
o Day 1 predose prior to first dose of study drugs and just prior to dosing of
Compound 1a at 12 hours
o Day 4 pre-morning dose
o Day 7 at predose and 0.5, 1, 2, 3, 4, 8 and 12 hours postdose

O O O
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[ 0088] Enbodi nents are disclosed in further detail in the foll ow ng
exanpl es, which are not in any way intended to limt the scope of the
cl ai ns. BXONPLOBIMSTREATMENT PROTOCOLS [ 0089] A random zedT/useabloassini i nd,
pl acebo control |l ed, dose rangi ng study of Conmpound | a and Conpound 2 in
adult patients with _chronic hepatitis C genotype 1 was conduct ed.
Approxi mat el y 54 ¢ r PaY dBAtPIE¥ nal es and femal es between 18 and 65 years
of age (inclusive) WayA4@epsd9sse 1 HCV i nfection who had not previously
been treated with an interferon or investigational HCV therapeutic agent
were enroll ed. Approximately an additional 20 treatnent patients who had
failed treatme[o9s] t h fiiignL Wohedtirasiban dsar Copipouad e 1 ( ad| , if papslicable, its
responders and rel apsers) were enrolled. Subjects had a |iver biopsy or
non- i nvasmgeabpbiteg), andEpemwd ) wge secaguee byivaldatedlaued Flepaatogrmphyfiandsm f i r st

dose consistent with c 1 atiti ithout cjrrhosis. Liver biogpsies
whin 5 s speshibiel MLEMEMEP Shéchodt Tk sBhaBHnelE Babmagtrk B 2hch

Subj ect s wbrhpoulidWeére ki@ iusin@r stdndsAMYned 2 Sa @ftital infihddd (@i WosNenlin0r
other fornms of liver disease, anem a, H 'V or HBV infection, hepatocellular
car ci noma(Vasiodidak Phirsighteoonsing sahdati seetliaslswer e excl uded fromthis
particul ar protocol, as well as pregnant or |actating wonen, wonen of

chi | dbeari ng potential, and mal e partners of wonen who are pregnant or

| actati ng. Wonen of negohrRNA VERALND ADUSTERMINA THONI AR as post menopausa
(not had a spontaneous mengig NRRIRGSTRNAPASSESSP@NT 1 Year and

confirmation by FSH and LH Taboratory resuits); surgical sterile (status
post hysterect f0o96br tRibad dangéddsi dor HETV aRNAe asties@nemnt(hst)-yviraindévity aat ur a
sterile (anenorrheic for at least 1 year). [0090] Seven groups, G oups |

p, in, [|Viesiptancs) vgig colqctedghronghous dhestregbimentand oy -upipsderd P¥E were
col l ectedat, i e points to determ ne pharmacokinetics paraneters,

i ncl udi ng , Cmax, Kei, T 2, AUC, CL/F, Vd/F and accurul ation rati o.
[0091] The spestkebsisggof Goups I, I, in, IV, V, VI and V are shown in

Tabl e 1 bel aw pid 1Pk GRAMT BdrYprioR (Fh@khiRs dés@hd3t 48HaUR ﬁodr@gi}tél%gmﬁd’%) ar Ims
with 8 subj ectaoe]Q Arm 1 and 8 subjectsin AAm2. In Arm 1, Conpound a

was adm ni ster r the_full ays and Conpound 2 was adm ni stered for the
et T ot Pave S pnz tnin [ A3 o MOMRRE 20kcS
e Days 8, 14, 35 and 91

Groups II, IIT and IV

e Screening

¢ Day 1 within 1 hour prior to morning doses and at 4 and 12 hours after morning
doses

¢ Days 2, 3, and 4 within 1 hour prior to morning doses and 12 hours after morning
doses

¢ Days 5, 6,7, 10, 13 and 14 within 1 hour prior to morning doses

e Days 15, 21, 42 and 98

Groups V., VI and VII

e Screening

e Day 1 within 1 hour prior to morning doses and at 4, 12 and 16 hours after
morning doses

¢ Days 2 and 14 within 1 hour prior to morning doses and 12 hours after morning
doses

¢ Days 3 and 4 within 1 hour prior to morning doses and at 12 and 16 hours after
morning doses

e Days 5, 6,7, 10, and 13 within 1 hour prior to morning doses
¢ Days 21, 42 and 98
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Compound 2 was adm nistered the full seven days and Conpound | a was
adm ni stered the last half of the seven days. For G oup p, a total of 10
subj ect s wonre10em9948| ed. The subjects were either receiviPag/uSeompnessds | a
and 2, or placebos for the full fourteen days. Goup | and Goup Il were
conpl eted sequentially. CEﬂ0092] For G oups H . and IV, subjects received
Conpounds | a ﬁﬂ’&@, reqfss caBpiss reste faken Mithin f gt 8E Ao s APRFBUREIY

enrol |l ed uhj i r 1 ¢ d, et TagoP | a)
and 200 o0 (Boabaied il b5 R I S, KRR RET (B ER RIS @) o
pl acebos afisGoopousasmiena anthe2 HEY 0RINA Viegels olleed deZerminjde dys C@BARB) ect s
in Goup IV took 1000 rgg (Compound a) and 200 ng (Conpound 2), and 4

subj ects PTHUIPEIPALOBAS® Ergm® HEC VA dest R Qe disds ppsalttser ReBimithod G Var t er
t he saf et I i . ) d , VI
and Vi1 LpRAR, bRl RrRuRS bR dy SRR D Binel, B ol PR AUERK |
fourteen dhysal Icaddma\(alesohot laed chihgs UBjre bhsclinbpwaer grocidad $ioii egstha@m in
treatnent failure non-null, Ei'g{gl. subjects in Goup V took 1000 ny

( Conpounded)grayy A tipg of mdimdinh ghange fepmy baselipg vat flateinpinest. odmmagigoRl

pl acebos 0 . I . | assified
as treat neﬁfr%\pﬁ% &@%ﬁé‘%}l{l&lgﬁ%%gé} g(%lfr?illd%rl%% BS@F gliﬁgﬁgvlé%mwn?%a?%%%&? 000 ngy
(Conmpound |a) pWYSPO0 Sulkctddobpodindma)es caNectdd Soibjeat Dadvelerathatiohs tvefeed

pl acebos of .Cogpounds | a and 2. Goup VII enrolled 10 subjects. Eight
subj ect s Phlizgddapphanptypisorndisegeengg atatyiep sumgniter) fop deyebapanang of CskissehE 2) |
and 2 subjects in G V11 1,00k acebos of Conmpounds. l. an . Table 1*
id - i Conatd 1 g dRonttypl ot RERERS o RptRIRR AMAS, Vieh s s Rowl R P o

who fai | edot-Repense il onttasatadd wath Cahgounaul dnd/dR&@dnigund @sponder s and
rel apsers) PHARMACOKI NETI C ASSESSMENTS [ 0094] Four rnL bl ood sanples were

col l ected as fH098s: Ropolapon sequempivgrid the gomplete coding sequence of the HCV
NS5B polymerase and/or NS3/4A of all baseline samples was performed using standard

sequencing technology. For subjects experiencing viral load rebound, attempts were
made to determine the population NS5B coding sequence at (a) baseline and (b) at the
first sample after viral load rebound. Amino acid substitutions in the samples after viral
load rebound were determined as compared to the respective baseline sequence for each
selected subject. Secondary analyses included sequencing the entire HCV genome,
sequencing of samples derived from subjects having a virological response, and
determining sequences of minority quasispecies. Phenotype studies to monitor for
resistance to Compound 1 and to Compound 2 of the samples outlined in (a) and (b) were
performed, and included analysis of samples derived from subjects having a virological
response. Assessment of cross resistance to other HCV inhibitors and sequences analyses
were performed on selected samples and may require amplification and subcloning of
sequences from the HCV genome.

[0100] Table 2 provides the viral kinetic results for Group I, Arms 1 and 2,
and monotherapy treatment with Compound la or Compound 2 after 7 days of treatment.

The results show the mean log change from baseline of HCV RNA polymerase (IU/mL).
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o Day 1 predose prior to first dose of study drugs and just prior to dosing

of Conpound |

a at 12 hours o Day 3 at predose and 0.5, 1, 2, 3, 4, 8 and

12 hours woxbtawess® Day 4 pre-norning dose o Day 7 at preaaseoianesed 5, 1,

2, 3, 4, 8 and 12 hours postdose

Compound

2 o Day 1 predose prior to first

dose of study _drugs and just prior to dosing of Conpound 2 at 8 hours o Day

3 at pred

pre-nmorni ng do
post dose G oup

5 Day 7 at |
sggglpi and |V

redosg ganci 0.
Conpound | &

dose of study
Day 4 pre-norn
hour s post dose
first dose of

o Day 4 pre-no

dAug® and j ust

l ng dose o Day
bomagunds? at pi
stngdgthdrapgs and

r d0megdgte o Day 7 at predos

prior-3>» dosi
7 at predose |

edose npou
) justh ior t

hours postdose
1 predose prio
Compound |1 a a

OolpYuridiat p
[ mtoﬁotfhb{a?& dosg¢
ds

736 mi)

7

edose G oups
of stjugy dru

)
L

[0101]

®2nd 0.5, 1, 1.5, 2, 3, 4 and 8 hours postdose o Day 4

5 1, 1.5 2, 3, 4 and 8 hours

o Day 1 predose prior to first
ng of Compound | a at 12 hours o
and 0.5, 1, 2, 3, 4, 8 and 12

nd 2 o Day 1 predose prior to

o dosing of Conpound 2 at 8 hours
e and 0.5, 1, 1.5, 2, 3, 4 and 8
V, VI and VI Conpound | a o Day
gs and just prior to dosing of

As shown from the results in Table 2, subjects treated with the

combination of Compounds la and 2 showed a decrease in viral load compared to

subjects treated with Compound 1a or Compound 2 as monotherapy.

[0102]

Tables 3 and 4 provide the virological results for Groups I-VIL

Subjects treated with the combination of Compounds la and 2, without pegylated

interferon or ribavin, experienced a median reduction in viral levels of -4.8 to -4.6 logio

IU/mL in all regimens and patient populations tested. Furthermore, patient’s viral load

became undetectable when switched to the standard of care.

Table 3
Regimen Grou Patient basgeline <LLOQ <LLOD
1a mg/2 mg P11 population (<43 1U/mL) | (<15 IU/mL)
(LOgl() IU/IIIL)
z N (%) N (%)
median (range)
) -3.9 1/8 1/8
500/100 I 18  Naive (-5.0 to -2.9) (13) (13)
, 52 518 2/8
500/200 I |8  Naive (-5.5t0 -3.1) (63) (25)
‘ 4.8 577 217
1000/100 I 7 Naive (-5.7 to -4.5) (71) 29)
, 438 518 2/8
1000/200 v 8 Naive (-5.5 to -2.7) (63) (25)

* LLOQ = lower limit of quantification by Roche TagMan Assay (< 43 IU/mL)
* LLOD =lower limit of detection by Roche TagMan Assay (< 15 IU/mL)
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o Day 4 pre-norning dose o Day 7 at predose and 0.5, 1, 2, 3, 4, 8 and 12

hours postdose o Day 10 at predose o Day 14 at predose

predose pwoOap194s8r st dose of study drugs and just pri @ecTius2ao923eg1 of
| a at 12 hours o Day 4 pre-norning dose o Day 7 at predose and

Compound

0.5, 1, 2, 3,

pr edose [@6@5}4

€S) and Cpmpoundg 2
gr aphy/ t andem mass

met abol i

chromato
phar maco
non- conp
usi ng st
RESI STAN
(anti-vir
and follop
prior to
6, and 7
G oups p
and at 4

4, 8 and 12 hours postdoseo Day 10 at predose o Day 14 at

Pl asma concent rati ons of Corrpound 1 (and i f applicable,

Conmpound 2 o Day 1

its

Ki Regintenpaf

net erns

wer e I’T'EclSUI’ﬁ ‘})

spect r one
f Aratieach

CO#B ug]e rQ

aIIC

ated Tiquic
HEVNRNA T
eski[rlm)ad U

hedCV RNA

si rgLEODdaf

1A et alg AR s M piy glaW,ﬁNonI i b ?S| or
andard et hods. HCY RNA VI RAL

CE ASSESSI\/ENT [ 0096] Bl ood ,ammdea,m fr@ngﬂcx RNA assessnents

(2B 1V § |
M|NAT ND

Vi regi st am€e) were colllect ed |t hr odighout
5%@% 3 ¥s 1o

t he tlr&at me
t hi n(3)hour

| @8s-nu® qup (}6.0 &erepning Dap) 1l w
mornin oses andlat 4 and |12 houxg after
wil 00900

ho¥I pr iBor Tonwbr ni nq__jcjgﬁje_% sDays 8, shd, 3 and (%1

mor pygng dcses TRys b

PI alld I VI Sbl t:CIIi 1Y) my L VWt I_IS If L 1TU4 Mt I7)8I L U

anoodi@othour &/1Rf t @  NMaRieng (-5.9 to -3.0) (88) (63)

TOU1 IIISI/IgJ UUD

D
(%]

* LLOQ = lower limit of quantification by Roche TagMan Assay (< 43 IU/mL)
* LLOD =lower limit of detection by Roche TagMan Assay (< 15 IU/mL)

DETERMINATION OF SERUM ALT

[0103] Serum ALT activity was measured using a standard routine blood work
test(s). The baseline value was obtained prior to the first dose. Values outside the normal
ranges and marked abnormalities were flagged according to the standard definitions of
Roche. The values and changes from baseline were plotted by individual subjects to aid
with data evaluation. A transformation of the data was performed. The mean change

from baseline of serum ALT for Group Il is shown in Figure 4. As shown in Figure 4, the

combination of Compounds la and 2 reduces serum ALT activity.

SAFETY AND TOLERABILITY

[0104] Provided in Table 5 are the safety and tolerability results for the
combination treatment using Compounds la and 2, with and without pegylated interferon
and/or ribavirin. As shown by the results in Table 5, the combination treatment of

Compounds 1a and 2 is safe and well tolerated.
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doses
after

Days 5, 6, 7, 10, 13 and 14 within 1 hour

prior to

1 within 1 hour prior to norning doses and at 4, 12 and 16 hours after

Days 2, 3, and 4 within 1 hour prior to norning doses and 12 hours
nor ni ng doses

nor ni ng cwees10/@ass 15, 21, 42 and 98 G oups V, VI and YCI/usSaweessing Day

mor ni ng dises Days 2 and 14 within 1 hour prior to norning doses and 12
hours aft &bl r ni ng doses Days 3 and 4 within 1 hour prior t o norni ng
doses anfiat 12 and I S o ¢ ) nd 13
within 1| keoupprior tp rh ‘goée #%119 3%27322 38 (gg‘é?f’ Prmﬁgge
sanpl es NgFe—%akﬁHAN u.u +houH uua.uy. nppr"m..utc. +o—r-et—pte0d
was used| PBHOYWoLAVE He| HCY RNA voral | ogd det egmi nati gn apd phe yiral
resi stancEVei¥sessnent| The HCV RNA |evels were defernined by COBAS(r)
Anpi | Pr epDE@BAB(uajiomagmaf(r)| HCU Test RUO. | Thi0s is aOlreal -t One PCROnet jhod.
HCV and RBfadeeasur énents werp taken| at desjgnated|tinme ppints. Mean and
i ndi vi dupLapdrgosy of vjrap | opd datal (apsol pt egand| chagnge| fr gm bpsepi ne
wer e proyixgggnidi@@ each armjn each group.| A listfjng of |ndividual change
from basg 11, |I-; getermredr—Sumrar s o HevV-RNATTEas et STat—each
noni nal R}f? po‘?ﬁ‘fer%\er e m/ovi dets/by | resatgrent 14rm | [ 0098] | Sel/ewt ed4}1|000|d
sanples ¢ Eventet od forl| viral oad determpnations were utilized fpr
phenot ypl tleadidhgequence &nal ysed to| nohAitor for devebopnent 4of r esilst ance
t o Conpoumiktdrbamd Cﬁnpou d 2| in subjects, Wwho expprience e' her| viral | oad
rebound on@eisd esponse ile ofl treatYent| with Conmpound nd/ pr npound
2. [0099 Tion sequenc| ngnof [he conplenxe cpdi Rg sequ ncel of nthel HCV
NS5B pol g?%ggﬁd”w 0 I\lgdl A Uf(l) at b%bbi Ilbgbdll |c% Wer gl fo m-:g usji ng
standard

Diarrhea 1 1 1 0 0 2 0

Dry Mouth 0 2 0 1 0 0 0

Abdominal

pain/Discomfort ! 0 ! ! 2 0 0

Dyspepsia 0 0 1 1 0 0 0

Rash 2 0 0 0 1 0 0

Dry Eyes 0 1 2 0 0 0 0

Fatigue 1 0 1 0 0 0 0

Chest Pain 0 1 0 0 0 0 1

Palpitations 1 0 1 0 1 0 0

Uncoded

Adverse Events 0 ! 0 2 ! 0 2

* Group VII - one subject in treatment

[0105]

It will be understood by those of skill in the art that numerous and

various modifications can be made without departing from the spirit of the present

application.

Therefore, it should be clearly understood that the forms of the present

application are illustrative only and not intended to limit the scope of the present

application.
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sequenci ng technol ogy. For subjects experiencing viral |oad rebound,
attenpts were nade to determ ne the popul ati on NS5B codi ng sequence at (a)
basel i ne wodo(p9#8 the first sanple after viral |oad reb@orsdolodedend aci d
substitutions in the sanples after viral |oad rebound were determ ned as
conpar ed he res ive baseline sequence for each sel ected subject.
Secondarygéﬂéiiééﬁiﬁﬁﬁhaégd sequencing the entire HCV genone, sequencing of
samples deriveq, oM sUipBGlisn NafiR U ol OhiflundeSRORStharfibutically

det erm ni ng sequences of mnority quasi specl es. enotype studies to
nonitor for resistance to Conpound 1 and to Conpound 2 of the s | es
outlined in (a) and (b) were perforned, and included anal ysis ofl_sanpl es
derived from subjects having a virol ogical response. Assessne OiN cr oss
resi stance to other HCV inhibitors and sequences anal yses wer peL ormed on
sel ected sanples and may require anplification and subcHorhng ON“setuences
fromthe HCV genone. [0100] Table 2 provides the viral kinetig_rlesults for
Goup I, Arnms 1 and 2, and nonot herapy treatnent w th Conpognd a or
Conpound 2 after 7 days of treatnent. The results show the B¢ change
from baseline nof H RNA. pol ymer as [. U/ . Jable 2 [0101] own from

t he resul?%xpﬁg¥d%ﬁ§“ﬂ?°gu fégFgﬁpﬁg%1géﬁ§%%%??ﬁgoggi i nation of Conpounds
| a and 2a5h9WRdnd cEaps1BRISEr 4 Phatinhddutic@Rtaceepmsie 64t :0podik ekdrof! WR&kRd Wi th
Compound | a or Conpound 2 as nonot herapy. [0102] Tabl es and 4 provide
the virological results for G oups Subj ects treated with the

conbi nati on of Conpounds | a and-2; out pegylated interferon or

ri bavin, experienced a nedian reducty¥on in viral levels of -4.8 to -4.6
logio IUnL in all reginens and patipopul ations tested. Furthernore,
patient's viral |oad becane undetectable when switched to the standard of
care. Table 3 * LLOQ = lower |imt of |Jquantification by Roche TagMan Assay
(<43 1UnL) * LLOD = lower limt of ®ction by Roche TagMan Assay (< 15
W) Table 4 * LLOQ = lower limt of quantification by Roche TagMan Assay
(<43 1UnL) * LLOD = lower limt of d tion by Roche Tagvan Assay (< 15

I U/ m)
0 N
>( [ j H
O/[(N ", o /
H

“,
%,

the second compound is
2. A composition consisting essentially of a first compound, or a

pharmaceutically acceptable salt or prodrug thereof, wherein the first compound is
NH,

NN
PN
HO N o

@)
CHj

HO F ; and a second compound, or a pharmaceutically acceptable salt or
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DETERM NATI ON OF SERUM ALT [0103] Serum ALT activity was neasured using a
standard routine blood work test(s). The baseline val ue was obtai ned prior
to the fiwetotawesssVal ues outside the nornmal ranges andPrariseao0/025611
abnormalities were flagged according to the standard definitions of Roche.
The val ues and changes from baseline were plotted by individual, subjects to
aid with BECHEval UMGEH: A tPAREBr matiBh of tREHA a WASTB¥dor med!S The

mean change from b!!ii ne of serum ALT for Goup Il is shown in Figure 4.

As shown in Figure he conbi nation of Conpounds | a and 2 reduces serum
ALT activity. SAFE AND TOLERABI LI TY [0104] Provided in Table 5 are the
safety and tolerabilit\w results for the conbination treatnent using
Compounds | a and 2~.wth and w thout pegylated interferon and/or

ribavirin. As shown by the results in Table 5, the conbination treatnent of
Conpounds | a and 2 js. safe and well tolerated. Table 5 * G oup Vp - one
subject in treatment [0805] It will be understood by those of skill in the
art that numerous and various nodifications can be nade wi t hout departing
fromthe spirit of the& prgsent application. Therefore, it should be clearly
understood that the fo of theopr sent application are illustrative only
and not i ndeditoYimt scgpe t present application. WHAT IS

CLAI MED | SN, conposi ti NS ng\g first conpound, or a

phar maceut i caPly cept abPe ! prodrug thereof, wherein the first
conpound is ; and a se¢cond c ound, or a pharmaceutically acceptable salt
or prodrug thereof, erein tjhe second conpound is 2. A conposition

consi sting essentiall irst conpound, or a pharmaceutically
acceptable salt or pro t hereof, wherei.n the first conmpound is and a
second compound, or phar maceut | cal | eptabl e _salt orsecond conpound IS
3 The conmbosi 81 on i BAPPERESHP! EPap i CRENST e rar T e B SHE GOUBH ¢ he

first conpound has the structure: NH,

XN

« (L

O N O
O
CHj

first compound has the structure:

4. The composition of any one of Claims 1 to 3, further comprising a
pharmaceutically acceptable excipient, diluent or carrier.

5. The composition of any one of Claims 1 to 4, wherein the composition
comprises an amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, in the range of about 9000 mg to about 50 mg.

6. The composition of any one of Claims 1 to 4, wherein the composition
comprises an amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, in the range of about 5000 mg to about 150 mg.

7. The composition of any one of Claims 1 to 4, wherein the composition
comprises an amount of the first compound, or a pharmaceutically acceptable salt or

prodrug thereof, in the range of about 2000 mg to about 300 mg.
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4. The conposition of any one of Clains 1 to 3, further conprising a

phar maceutical |y acceptabl e excipient, diluent or carrier. 5. The

conposi t iwo 20fo/@mssone of Clains 1 to 4, wherein the comrpodistéiomssonpri ses
an amount of the first conpound, or a pharmaceutically acceptable salt or

prodrug thereof, in_the range of _about 9000 ng to abouyt 50 ng. 6. The
conposi tion of Sany Eh%campeﬁla?wf fnwna,og\&%é%ﬁ Lt?%e“ﬁﬁ%él?et FOURPLSHHBY i ses
an anount : i ar,mac i . e or
P odr gt RS A D g by AL EG PR SR,
conposi ti prodaig thayof) iethefradeadf about 11000 g tefabowi 450trhg conposi tion conpri ses
an anmount of the first conpound, or a pharmaceutical Idﬁleaccept able salt or
prodrug thereof; inTEh&OMRAYEORDHPL 2BYRNC PHEI2IY t 60 dbItheresd dhe gppPostty

conpositi : f i r el : L i ses
o armount CapPiried Hh; B R o chE S SohBodhe, M B A A e aB R SRR o
prodrug t pexiegftheieof, interangefabowld000 n0@bowy 300 mhout 450 ny. 9. The

conposition of any one of Clains 1 to 4, wherein the composition conprises

an amount of th@ fiF8¢ cewRpYtier of SRy 1 ek plaidrsut ite § Wher dht gonROsiiA or
prodrug tb&{lgrgies abﬂhﬁ&% ?ﬁ%%esegén(ﬁpc?gﬁ%)}lgagre : haﬂndﬁ%%#g%@ce@blelg’au dine

COI'T'pOSi tion any one o al ns In the conposition conprises

an amount peldrigwesef; dithe¢aige@d about@00Q nigarbeeeingcal | y acceptable salt or
prodrug thereof, in the range of about 2000 ng to about 2 ny. 11. The
conposi tion of lkny &he cempesiepimef any @ng of \iHaingsi h 1@ He vesHb & FERPRHIAN i ses

rodrug t RaPRTS ARERAg: SERRCKOM MBI R R RSB RS SERR AR, st o
conposi ti prdafg @eyon iethefrakdeadf ABouk 1600 thg tohaBo®i 25 hfile conposition conpri ses

an anount of the second conmpound, or a pharnmaceutically acceptable salt or
prodrug thereof?2. i nThgeomapgeonPl a8y wne BHE1aNs b taerithesun fhe campositm

comost < 9y Rld A8 KoL o g LM RS, FOTR SR BN, GACH | °c
prodrug t pedagf theiedf, ih e i@ abo@d300m2OMhbast 30mabout 100 nyg.

13. The composition of any one of Claims 1 to 9, wherein the composition
comprises an amount of the second compound, or a pharmaceutically acceptable salt or
prodrug thereof, in the range of about 200 mg to about 100 mg.

14. The composition of any one of Claims 1 to 4, wherein the composition
comprises a total amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, in the range of about 1% to about 99% (weight/weight) based on the sum
of the total amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, and the total amount of the second compound, or a pharmaceutically
acceptable salt or prodrug thereof, in the composition.

15. The composition of any one of Claims 1 to 4, wherein the composition
comprises a total amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, in the range of about 5% to about 90% (weight/weight) based on the sum
of the total amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, and the total amount of the second compound, or a pharmaceutically
acceptable salt or prodrug thereof, in the composition.

16. The composition of any one of Claims 1 to 4, wherein the composition
comprises a total amount of the first compound, or a pharmaceutically acceptable salt or

prodrug thereof, in the range of about 10% to about 80% (weight/weight) based on the
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14. The conposition of any one of Clains 1 to 4, wherein the conposition
conprises a total amobunt of the first conmpound, or a pharmaceutically
accept ablwo=alwoessspr odrug t hereof, in the range of aborCTAXR410/02880Ut 99%
(wei ght/wei ght) based on the sumof the total amount of the first conmpound,

or a pharmaceuytjcally acceptable salt or prodr t hereof, and the t ot al
amount. of ARG BT Bt 36%‘?1‘6‘68%13}? %St aoraﬂ%%ebatnﬂg%rpac_ﬁut&@héaf%raé?k‘s &t oror
prodrug tplgyrdgl%f \tll\}gké&f,_tﬁﬁi RNBRF lahloARt of the @%&ngéd&d %F ag ha%ﬂ){cegpg%lﬁrfe

Clainms 1 erein the conposition conprises tofa unt o

first conpadpablecnltar plodruypbenddf, catheyompodpd@bl e salt or prodrug thereof,
in the range of _about 5% to about 90% (wei ght/wei ght) based on the sum of
the total anouhf- of TPH&EOMPPEtioR ShFBYIRAC Oér&alnﬁhéﬁ?r&eéﬂwe&%|ﬂvey6%%ﬁf%| e

sal t or pr:&ﬂgﬂi‘%; ta*lS{a?QﬂmBﬁ?t% th?ﬁr&%h%hag%ﬁg?:ar@fanﬁ %utl?%‘ﬁ?%gc@%ﬂi’é)%%r or a

phar maceuti c acceptabl e salt or reof, onmposli tion.
16. The cpryogy theriof,ah thtyyangaefabotll 20% 10 hbdw )% \Wveight/weigh® taedpossitlid on
conprises a tatal anount of the first conmpound, or a pharmaceuti call

accept abl 818 tthe fotal asapung of fher Bt compounde of Amfarnecentisally aeermablse %?éb%/ﬁ 80%
i ght / wei d f i . d,
(vei ght “ﬁfaogg{% ﬂ%agq% : arﬂnthtehtggag %%Ln{ Be tﬁeo%?élg?ggﬁpﬁun% o#‘ Tzle%}%aé&?%eélﬁgﬁmpun

or a phar I C y acceptable salt or er éo ot’al

amount of addeptablecandr pedpeUheicoRin tiepbapoEident i cal |y acceptable salt or
prodrug thereof, in the composition. 17. The conposition of any one of
Clainms 1 to 4, l%her &he cPMouBamOSiany oRe @bdpringes ta 4 gthsrein isustmptsiitie

first ical | L. f,
e abgPEies Biofy PORLITS UL B LbeBTE R ATRGR Bby ARG, LIEGED o
the total paaBiphihebf,tina@hé irdngt of ABPAUIEY, t6 fabautPb0HE Tweight/veight)ybas&ar eptiabl e

salt or prodrug thereof, and the total anount of the second conpound, or a
phar maceutyre &f [the e et of i firsbeoppedugr £ BpEBIceutiqally Recep gl 9ron.

18, T SHIRAS] Lol 8 sFkuL 1 IR, Ssbi PR L eefiRImaR )

accept abl gccgplableQhlt BF pbdG thbebLaf theicBmpbéatienge of about 30% to about 60%
(wei ght/wei ght) based on the sumof the total anmount of the first conpound,

or a pharmaceut?.cal Tye gemeptition ef say oneof grlaidud to Hemésrein dhrdcernpositénal

amount  of C(%nqgrisseg%otggl G I?tuor}dthe %rrst%ogl%glrm ,%? lélltl)ih(gllanllallc\éutically acceptable salt or
prodrug thereof, in the range of about 40% to about 50% (weight/weight) based on the
sum of the total amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, and the total amount of the second compound, or a pharmaceutically
acceptable salt or prodrug thereof, in the composition.

20. The composition of any one of Claims 14 to 19, wherein the composition
comprises a total amount of the second compound, or a pharmaceutically acceptable salt
or prodrug thereof, in the range of about 1% to about 99% (weight/weight) based on the
sum of the total amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, and the total amount of the second compound, or a pharmaceutically
acceptable salt or prodrug thereof, in the composition.

21. The composition of any one of Claims 14 to 19, wherein the composition
comprises a total amount of the second compound, or a pharmaceutically acceptable salt
or prodrug thereof, in the range of about 5% to about 90% (weight/weight) based on the
sum of the total amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, and the total amount of the second compound, or a pharmaceutically

acceptable salt or prodrug thereof, in the composition.
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acceptable salt or prodrug thereof, in the conposition. 19. The conposition
of any one of Clains 1 to 4, wherein the conposition conprises a tota
anount ofwoORe10fd9p48 conpound, or a pharmaceutical |y accepraisb@osaiet1 or
prodrug thereof, in the range of about 40%to about 50% (wei ght/wei ght)

based on the s of the total anpunt of the first conmpound, or a .

phar maceut i cal 55-] acaféi)f%%ﬂ%% SP yry %o%fr'ﬂ‘@l%é‘f &bf?, whifdelp iRe eRBESItiffount

of the se : i I u
CORFHi & TRBUN dmoRht & tﬂg e %Hﬁlhga{d, ¥r aﬁﬁg@m@h@caﬁg ag?éf%b&r oglr ug

t hereof, In e conposition. 2 e conpositio any on ainms 14 to
19, wher ebnpioimigabenpofsiin thenmacgengfrabses] (e tohisdut 80GUveigift/vichght sleseddn the
conpound, or a pharnaceutically acceptable salt or prodrug thereof, in the
range of SHBQL HoAHY WAt 68w iRk FYRPIWE: ght Phaarasguinally Receptaotalt ple

total ano fi i.cal al t
o pr odr ob PR e Sl SBMPARNn OF oft RRBSRGRHOLEEIL Y AEERRLARLA
phar maceuhdécepdably sakt oepiodblgethe@bf, ithepbogosigot.her eof , in the conposition.

21. The conposition of any one of Cains 14 to 19, wherein the conposition
conprises a tofdl anBuRPMBPSIiEOLEBOMNE Udnipbmt (ol aVistiin it errppsaiany

accept abl gorgﬁ{i%es Q' toRf, QALHE AL ?&:foipd itcﬁrélb%cf %Pg%gima%gﬁt&‘%aﬁg%ﬁe RO U 90%

(wei ght / wel based on the sumo total unt o st conpound,

or a phar sap@diigodtleyf, ac dephadd & sdalit 209 @ niedit 797t (Wi gofweightdbdsbe oh eHeal
anount of the second conpound, or a pharmaceutically acceptable salt or
prodrug t HER&bthe fosaltameouns op & fiisbrompounthar 8 phpiwadcenténdliy fceaMablmealiopr

Clains 14 9 rein I 1} i t I . he
second cohsaifi nelPEFld G T AFRAR| bl R SSOR kFEPadd SR pffRiefy 05

in the rangep@bleabioof prbadbael the@bO it th8QYempwEtight / wei ght) based on the sum of
the total amount of the first compound, or a pharmaceutically acceptable
salt or prodrug*t hefBofrompptiemel amt ¢fle efrfplaimes bt ta kY whesgpdhe ermpRUsHEP! or a

ghar tmceU LY SRAEAMR) 3B s B RIS LU IF EERREELLIET,

conpri sesofplogii! thawdUmt tHefraldeeof®6 ANshH % eVRIIHN G0 %0fweleHIN FRCIRIsEd 6akiey
acceptabl e salt or prodrug thereof, in the range of about 20%to about 70%
(wei ght / weurg tof )thep tpsad chngayng 19é theufinsb Fompeundo piap pAnBRATEutTally ecapiably sadopound,

or a phar Ir)rrao Ieuugt .h%%lolf,yan%c&l%ptto%?lareno%gé E)f fle second compound, or a pharmaceutically
acceptable salt or prodrug thereof, in the composition.

25. The composition of any one of Claims 14 to 19, wherein the composition
comprises a total amount of the second compound, or a pharmaceutically acceptable salt
or prodrug thereof, in the range of about 40% to about 50% (weight/weight) based on the
sum of the total amount of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, and the total amount of the second compound, or a pharmaceutically
acceptable salt or prodrug thereof, in the composition.

26. The composition of any one of Claims 1 to 25, wherein the amount of the
first compound, or a pharmaceutically acceptable salt or prodrug thereof, in the
composition is less than the amount of the first compound, or a pharmaceutically
acceptable salt or prodrug thereof, needed to achieve substantially the same viral load
reduction as when the first compound, or a pharmaceutically acceptable salt or prodrug
thereof, is administered as monotherapy.

27. The composition of any one of Claims 1 to 26, wherein the amount of the
second compound, or a pharmaceutically acceptable salt or prodrug thereof, in the

composition is less than the amount of the second compound, or a pharmaceutically
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prodrug thereof, and the total anmount of the second conpound, or a

phar maceutical ly acceptable salt or prodrug thereof, in the conposition.
24. The cwopowvwpssa of any one of Cains 14 to 19, wher echm/ush@omedsposi ti on
conprises a total anount of the second corrpound or a pharmaceutically
acceptabl e salf or_ prodr t here nge of ahou O%to out 60%
(wei ght / mé?C@maE lepsalicl Bdtse thg@ﬁ? &ee@%tq BTeaBAROR PRSerF e 3 ebound,

or a phar pReeud £alheh tﬁ&%&%ﬁ@@bﬁpéﬁlé oP4 ph z{rﬁﬁfsélﬂlc "'@5 bl%ré tBPEroHH{gm

anount of the second conpound a phar ceutl ca ccepta

prodrug t tereéfis admidiheed anmosotheiapy. 25. The conposition of any one of
Clains 14 to 19, wherein the conposition_ conprises _a total amount of the
second conpounds: or 18° ﬁﬂlélPﬂ%{*é%‘th &y Pye gEEepmadl © Fhvhegrin SRoeRRPSHEY eof |

in the rapggPloRRoL oﬁ@(l P 18reARAHIon ?}’%&ﬁ@]tﬂ*&%ﬁm@' ght) based on the sum of

the total anount t he rst conpoun armaceutically acceptabl e
salt or prodru@ot heiThefqonqmdltltoheof dllaim &8yuwhersin thee osecanchocomaditiodal or a

pharmaceutically acceptable salt or prodrug thereof, in the conposition.
26. The cHPsIES gget Unysekstedofron éhquuﬁ Gopsistinghaf & AuelpesidrIoMesof t he

first Cogﬁp ﬂﬁionQr S @esg@zﬁﬁ}% Sﬁi\l's%BafSﬁﬁP& ?Qﬂcﬁg?gl rs?&lgﬁ%é&% 1btu*€5?r eof,

inthe c osition e anmount o oun

phar naceutinga! ﬂe&ro@ﬁ(f@cﬂbla@it@%oﬁﬁslt tthehofhedinterfébeicedina @H&dﬁdnﬂeﬁeﬂﬁtmﬂvcﬁ
substantially the same viral |oad reduction as when the first compound, or

a phar mac diiNF@RI3l pzidodepiding.e2’ Saldideokyiposnl, (7, 3t Ideieelgycytldmeaﬁsﬁ didshwhed as
nonot hera 05|t on of an 26, wherein the
Trountof Sihed i BotbvE: hacdit Mkdell (TP AdaPrBoieneg ooy
prodrug t m:«‘)"sﬁ@f mohBpHdIph£E rﬂ%@?&&gé}ﬁsé Sinh®%8r, t RaNintdd@raTOMN tad@fiohiie Nyacond
conpound, or a pharmaceutical I yacceptable salt or prodrug thereof, needed
t o achi evprmbsnmmw&l dnyN'$ 12 pelamerase rrlibitonaohdraadN®Y hadwassinivbeor. t he second

conmpound, or har ceuticall e salt or rodru her eo
o ster od adnondrnepipytion of HER A Suttingn orllRyos feles oy ¢ o
27, wher egfnf g gﬁmﬁoébﬁsﬁs@iﬂgféﬂ h@gvmﬁon@xro'v?rﬁls @fﬁ%l@fne n'%ﬁeL%qgl'egél@@aAnd

t herapeuti c agents he“conposition of 'aim 2 wherein the one or
nor e addi {sanihine.

31. The composition of Claim 29, wherein the tumor necrosis factor antagonist
is selected from the group consisting of etanercept, infliximab, and adalimumab.

32. The composition of Claim 29, wherein the thymosin-ot is in an amount in
the range of from about 1.0 mg to about 1.6 mg.

33. The composition of Claim 29, wherein the IFN-yis in an amount in the
range of from about 10 pg to about 300 pg.

34, The composition of Claim 29, wherein the IFN-o is monoPEG (30 kD,
linear)-ylate consensus.

35. The composition of Claim 29, wherein the IFN-ois selected from the
group consisting of a 40 kD branched mono-methoxy PEG conjugate of interferon o-2b
and a 12 kD mono-methoxy PEG conjugate of interferon o-2b.

36. The composition of Claim 29, wherein the IFN-o is INFERGEN consensus
IFN-.

37. The composition of Claim 29, wherein the additional NS3 protease

inhibitor is selected from
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t herapeutic agents are selected fromthe group consisting of a nucl eoside
anal og, pirfenidone, a pirfeni done anal og, an NS5B RNA- dependent RNA
pol ymer aswoOi2ntwdop458r, a tunor necrosi s factor antagoni SPCTIUSMOARIH R,
interferon-gama (I FN-g), interferon-al pha (IFN-a), 3'-azidothym dine,
2', 3" -dideoxyi nosi ne, 2',3' -dideoxycytidine, 2-,3-didehydro-
2',3" -dide thymdine, c i abasavir, adefovir dipivoxil, cidofovir
ritonavir anlinoqﬁne noghosp ® d hyd;ogenase i nhibitor, an interferon,
an additi &gal 3 N ot.Rase X nhj an h 5B, pol ymerase i nhibitor, and an
sitiBO oN Claim 29, wherein the
sel ecte comgtssting of ribavirin,
| evovirin, viram df an L-nucl eog) de,Tandgi sat ofi bine. 31. The
conposition of C P, wherein the tunpr necrosis factor antagonist is
selected fromthe ghgup consisting of et/anercept, iﬁjliébnab, and d
adal i nurmb. 32. The conposition of O aim 29, wherei "W 112 hynosin-a¥1% in
an amount in the rangs of fromabout 1.0 ng to about 1.6 ng. 33. The
conposition of Claim?2@g wherein the IFN-g is in an anmount in the range of
fromabout 10 ng to apedgt 300 ng.034. The composition of O aim29, wherein
the IFN-a i s nonoPEG{( 30 kD,H i ne r)-M ate consensus. 35. The conposition
of Claim 29, wherein T } ected fromthe group consisting of a
40 kD branchedf nono- me{ hoxyl PEG conjlugate of interferon a-2b and a 12 kD
nmono- net ho ﬁEﬁw@%ﬂ}ﬂ%ﬁbe of iNerferon a-2b. 36. The conposition of C aim
29, whereinh \thell FN-& is | NFERGEN cpnsensus | FN-a. 37. The conposition of
Cl ai m 29, whereih addi tional INSB protease inhibitor is selected fronB8.
The conposition of ahy one of Cainms 1 t@CHE0308wrein the conposition does
not conprise ribavirin. 39. The conposition of any one of Clains 1 to 27
and 38, wher ei A%t he TE®#pHBPLiih Ol 8% OR P EdailF ils® Bh Wherap ftleg epmposition

does not comprise ribavirin.

nucl eosi de anal @g |

39. The composition of any one of Claims 1 to 27 and 38, wherein the

composition does not comprise an interferon.

40. The composition of Claim 39, wherein the interferon is a pegylated
interferon.
41. A method for ameliorating or treating a disease condition in a patient

population comprising administering a therapeutically effective amount of one or more
compositions of any one of Claims 1 to 40 to a subject suffering from the disease
condition, wherein the disease condition is selected from the group consisting of a
hepatitis C virus infection, liver fibrosis, and impaired liver function.

42. A method for ameliorating or treating a disease condition in a patient
population comprising administering a therapeutically effective amount of a first
compound, or a pharmaceutically acceptable salt or prodrug thereof, wherein the first

NH,

NN
A
HO N o

@)
CH,

compound is HO F ; and a therapeutically effective amount of a second

compound, or a pharmaceutically acceptable salt or prodrug thereof, wherein the second
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40. The conposition of Caim39, wherein the interferon is a pegyl ated
interferon. 41. A nmethod for aneliorating or treating a di sease condition
in a patiwoopaessati on conpri sing adm ni stering a ther apgiiSe@alokis11
effective anount of one or nore conpositions of any one of Clains 1 to 40
to a subject suffering fromthe di sease condition, wherein the disease
condition is selected from yr oup consi sting of a hepatitis C virus
infection, liver fibrosi$—a npaired liver function. 42. A nmethod for
aneliorating or treating a difsSease condition in a patient popul ation
conprising admnistering a theragpeutically effective anount of a first
conpound, or a pharnaceutica{;i\:;ceptable salt or prodrug thereof, wherein

h

y &

the first conpound is and a thgrapeutically effective amunt of a second
conpound, or a pharnmaceuticad accept abl e salt or prodrug thereof, wherein
t he secondconpound is to a subjeGt suffering fromthe di sease condition,
wherein the disease condition i | ected fromthe group consisting of a
hepatitis C virus infection, liver/fibrosis,,aod inpaired |iver function.

43. The nethod of d im4r2,d Mei t e proékg of the first conpound has
the structure: 44. hod| of any ofie NZKY 42 to 43, wherein the
first conpound, or a plar 44,1 cald y

ceptabl e salt or prodrug thereof,
is administered before thetsecgnd conppuhd, or a pharmaceutically
acceptabl e salt or prodrug thefeof. 45/ The nethod of any one of Cains 42
to 43, wherein the first conpound, a pharmaceutically acceptable salt or
prodrug thghsAfnd iks adm nistered ajter the second CeaRQUREst AffeBng from
pharmaceutically acceptable salt or prodrug thereof. 46. "'The nmethod of any
one of C tiendsed® tanditB®n, wheresi thetdnease qotlitivonp ealemded Hpomahe genupeoesistingal | y
acceptable.salt .ar prodrug thereof, is adm.nistered at approximately the
same. t | neoLRNeRINs CAORY WBRRuHeT Hrosts SAdIRBEESUERing i capt abl o <al t or

prodrug t her e0f3 47, THDGARINOUCRImANY 3RO heAAUM F2nd ArdJonBEALHA L he

first conpound, or a pharmaceutically acceptable salt or prodrug thereof,
and the second conpound, or a pharf¥rthceutically acceptable salt or prodrug
thereof, are together in one dosage form
X
N

Q P
o) N O
O
CH;
) O F

44, The method of any one of Claims 42 to 43, wherein the first compound, or

the structure:

a pharmaceutically acceptable salt or prodrug thereof, is administered before the second
compound, or a pharmaceutically acceptable salt or prodrug thereof.

45. The method of any one of Claims 42 to 43, wherein the first compound, or
a pharmaceutically acceptable salt or prodrug thereof, is administered after the second
compound, or a pharmaceutically acceptable salt or prodrug thereof.

46. The method of any one of Claims 42 to 43, wherein the first compound, or
a pharmaceutically acceptable salt or prodrug thereof, is administered at approximately
the same time as the second compound, or a pharmaceutically acceptable salt or prodrug

thereof.
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48. The nethod of any one of Clains 42 to 46, wherein the first conpound,
or a pharmaceutically acceptable salt or prodrug thereof, and the second
conmpound,wonror/qghssmaceut i cal |y acceptabl e salt or prodrag/ush@oseforr are in
separate dosage forns. 49. The method of any one of Cains 4 1 to 48,
wherein the di%ﬁase 50.. The

ondition is a hepatitis Cyviral infection.
met hod of any ofte o hemsfiiog o agy £ge SSCTNRS e i Afmhcpep ¢ IIShE P A off
exper! ence e tstﬁglﬁdac@ﬁﬁﬁlﬁg%aﬁnof od RATEAIPEE thel QB AUEHBARL b "2l

| oad experien ot Herw se cornpar abl e patient popul at
adm ni st epkednmiabeiticaliwsicceptapo uador podagphatofaeud getiadr lity omcdpgafora. sal t  or
prodrug thereo al one at substantially the_sane anount. 51. The nethod of

f )
any one of d af¥s 4 The psthed of iRE PBe AT HREMp AL (Rt PRpn 4tG bRt eXpRIentes a
decr eased, %ﬁﬁﬁ&%ut\fdah?' 31():}: 16 QAP 3 gvgo({ﬂ'ﬁ%%r@éfeﬁﬁg%evé Bhd 08 oﬁ%@%rr'aenced
a p opu

by an ot herw se conpa atient tion being admnistefed the second

conpound, pdrmacqitiaslipaedpthiclalshly oamodpigahdreofs aletin e¢papatododage fdrerseof , al one

at substantiallg the sane anount. 52. The nethod of any one of Cains 4 1
h

to 51, wherein4?he phE meHodRfpmy foe o Aaipsrtleitcdts et feliteapncanéion er age
nunber 0fm§h%§a§éJ@Qﬁﬁl&ﬁﬁﬂéﬁ6d to an average nunber of side effects

experi ence an ot herw se conparabl e popul ati on bei ng adm ni stered the

first conpound50.0r @ThehathvRcEuhy 0at by Chtmeptl abke, whdrtinahe phitdhk poplitesneof
al one at substantially the same anpunt. 53. The net hod of ané one of O ains
4 1 to 51CXREHERESE deriBatsataverige poplurad FORPERGEY IeticEge yiighlopd s3RerieActthe

average n r S] ts.. . . | de

oV Feeds CHTUFbuRhaSt ESn Bkl OF A R TRRLAoL P MYBT ABS RL o
admi ni st eh gthatrie €U acceprslendlt 0@ pradiplathsR6£ Ullorahd yubseaeftyatieesasdl t or
prodrug thereof, alone at substantially the same anount. 54. The nethod of
any one ofmoins 4 1 to 53, wherein the patient popul ati on experiences a

decrense L1 L hg 2veARERRRNTH LY o s IS LSRR
popul at i oBxpegiefiées a decreased average viral load compared to an average viral load experienced
by an otherwise comparable patient population being administered the second compound,
or a pharmaceutically acceptable salt or prodrug thereof, alone at substantially the same
amount.

52. The method of any one of Claims 41 to 51, wherein the patient population
experiences a decrease in the average number of side effects compared to an average
number of side effects experienced by an otherwise comparable population being
administered the first compound, or a pharmaceutically acceptable salt or prodrug thereof,
alone at substantially the same amount.

53. The method of any one of Claims 41 to 51, wherein the patient population
experiences a decrease in the average number of side effects compared to an average
number or side effects experienced by an otherwise comparable population being
administered the second compound, or a pharmaceutically acceptable salt or prodrug
thereof, alone at substantially the same amount.

54. The method of any one of Claims 41 to 53, wherein the patient population
experiences a decrease in the average severity of a side effect compared to an average
severity of the same side effect experienced by an otherwise comparable population being
administered the first compound, or a pharmaceutically acceptable salt or prodrug thereof,

alone at substantially the same amount.
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adm nistered the first conpound, or a pharmaceutically acceptable salt or
prodrug thereof, alone at substantially the sane anount.55. The net hod of
any one ovOQbavayss5¢ 1 to 53, wherein the patient popul aPconsexpmeisences a
decrease in the average severity of a side effect conpared to an average
side effect exper]enc an otherw se co rabl e

severity of the_sa ed b

popul ation bei Sa A refhsrleet apﬁ@ﬂ%QEGF?amé&ﬁﬁ%ﬁﬁdwhwlnéflﬁﬁ%ﬁ%egﬁﬁ%m ly
accept abl / r I 3 t, S t e unt .
6. Tho motRograf Lane e EPles §VF o SUORLEE (R ted SPa s A
popul at i oreverdtyt &iths sand€de efise dx parenagebynaminbervofe sulpaedils pepupeiondreiigng
viral load rebound as conpared to an average nunber of subjects

exper i encPHY NS Do aePE ORRPUESN LA RIdrRceHC B harcaptalle cotfpdlr Riodae

populatio&wggkqﬂnﬁngﬁg§%@&ﬁ ﬂﬁgg?>5 Linconmpound, or a pharnaceutically
, a

acceptabl e salt or prodrug thereo one at substantially the sane anount.
57. The nethod56f afje arehadfof@ngions oftClaitn® 43%¢ SHhehatin thé patimt pemilation
popul ati on contains a decreased average nunber of subjects experiencing
viral | oafPTHEBdIndecdsed ApERed nBbsh Og\ﬁéPJé@‘é Fompecings vigypload trgbound as

experienc - - :
populatio%ﬂﬂ%¥h%ﬂgan?ﬁ?§%%rgﬂQ?ﬁgQQ%%gﬂ 5%%%%@%gﬁggpm%ﬁ%ﬁ%@gggg%?%gglIy
accept abl en s@hérwie pomghtdblet bepieaion deidpeadhingdtdrsd aht i fdst Yeohlp@usdmer anmount .
58. The nethod of any one of Clainms 4 1 to 57, wherein the patient

popul at i oRh&BREHItNal; geprbles sult HFepragaientistssf. dlPne ot -subypidlyr deawme
conpar ed Lol average nunber of non-responders contained in an ot herw se
conpar abl € popul ati on being adm ni stered the first compound, or a

phar maceut i cal by. acTephlod Fahl ogé op Chlhu g 1ith 65 cohereial thé Patddnt poditeont i al |y
t he same amount. 59. The net hod of ang one of Claims 4 1 to 57, wherein the
pati ent p&PUNas dofecEediaferage daabenobdubipes yecnenehe Vsl losn-rekamdntfer s as

conpar ed Eé)mga{}e(?}’%?gve RS2 e Q%é&?%?%ﬁ@ﬁ&ﬁ %{%Qtl%‘&d‘%%ohrgd A LhOEIM se
conpar abl e popul a |on(%é%ng agm nistered the secon conpound, or a
phar maceuhn GihdriviseCeéRpiadble poplifation Helpdhdiginif@e@ahe satmdeca@hpsimasioant i ally

the same anount.
pharmaceutically acceptable salt or prodrug thereof, alone at substantially the same
amount.

38. The method of any one of Claims 41 to 57, wherein the patient population
contains a decreased average number of non-responders as compared to an average
number of non-responders contained in an otherwise comparable population being
administered the first compound, or a pharmaceutically acceptable salt or prodrug thereof,
alone at substantially the same amount.

59. The method of any one of Claims 41 to 57, wherein the patient population
contains a decreased average number of non-responders as compared to an average
number of non-responders contained in an otherwise comparable population being
administered the second compound, or a pharmaceutically acceptable salt or prodrug
thereof, alone at substantially the same amount.

60. The method of any one of Claims 41 to 59, wherein the patient population
experiences an onset of resistance at an average time later than an average time an onset
of resistance is experienced by an otherwise comparable population being administered
the first compound, or a pharmaceutically acceptable salt or prodrug thereof, alone at

substantially the same amount.
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60. The nethod of any one of Clainms 4 1 to 59, wherein the patient
popul ati on experiences an onset of resistance at an average tine |later than
an aver ageotomaIsssonset of resistance i s experienced byCansetlmeiise
conpar abl e popul ati on being adm ni stered the first compound, or a

pharmaceutical ly ac table salt or prodrug thereof, alone at substantially
the same am)uné_.{al. %gﬁglef@@rmnaspnaﬁgc Sgﬁt@%&' Wecranabe B! PHHEIE™ t he
patient peglahlQhn&HRE JrGRGESn@ Mt %H%f‘%&ragé tilfeShf ﬁﬁﬁean%rveﬁg% g}gg{jﬁg&su me

| ater than ‘an average tinme an onset of reésistance Is exper y an

ot her w seof epamabliceyepuhetli wnab ethegyiad compatble gobpiitacos demachdoanipewnid, or
a pharmaceutical |y acceptable salt or ?rodrug t hereof, al one at

subst ant i H1615FeKleCuBRRING RS PharBceutigallyaeopdLIstsall Ry Pepreu thegsodi Hgnaat ¢ o
61, wherejfRgal %ggheﬁggﬁ&gtion experiences a decrease in the average

| evel of resistance to the first conpound, or a pharmaceutically acceptable
salt or prodrug@t heTeohetlmadmianednt of Gniaydl agé1]) ehatinahe pating pamdatidno t he
first conpound, or a pharmaceutically acceptable salt or prodrug thereof,
exper i encEPHYNE Fepeasatindhe Fariige dene of Jedstarret ‘i‘?ethPiﬁ*@{) CRBHRPEUN T Pr a
phar maceuti cal 5 S r I h e u aptially
Pho sans. Bhit et BERPRbaBLBIC BIF of bRl hect! B0 Bkrea 26 HEaRin LA 21 1
patient peaplstaaté anthexpardogipoasd, ar dghaeaseuticalll Aecepudiagh drevalru@thereof,

resi stance to the second conpound, or a pharmaceutically acceptable salt or
prodrug t FeE§hcede diypdhed Perplatipnaaing eadraipistered  thesifyph rroenragndhedrsécond

conpound, i I C I t ro r eqf
experiencgﬁﬁg%agﬁgéﬁﬁég%#ggﬁ%S%ﬁg%a@ﬁgg%ogﬁE%bigﬁh gFﬁgbggﬁ%@§s?§r%lf%he
second conpoumtd, or a pharmaceutically acceptable salt or prodrug thereof,

alone at substantially the same anmount. 64. The nmethod of any one of C ains
4 1 to 63, whePdin Themetadod anyionpef Chaamp il se §1 avhgrpindhe patifgt appwBatect i ve

amount  of gg‘g%is ;[al 8&?&59 Ye Ith%ogxi gaegg A 6%'1 %:resqsﬁarrcle_lc}g etgg%pc%gd %f m 8}81‘11(1)4]“ po?dﬁ’

wher_ein_tﬁX I'tional ~nucl eosi de naTog I's se romthe
consi st i Nnghf@matddtiaylly abcepta®lEOVAll b prodrti@MhetédTe coMParkd Y Cne &R, leddldof

i satori bi ne,
resistance to the second compound, or a pharmaceutically acceptable salt or prodrug
thereof, experienced by an otherwise comparable population being administered the
second compound, or a pharmaceutically acceptable salt or prodrug thereof, alone at
substantially the same amount.

64. The method of any one of Claims 41 to 63, wherein the method further
comprises administering an effective amount of an additional nucleoside analog.

65. The method of Claim 64, wherein the additional nucleoside analog is
selected from the group consisting of ribavirin, levovirin, viramidine, an L-nucleoside,
and isatoribine.

66. The method of any one of Claims 41 to 65, wherein the method further
comprises administering an effective amount of pirfenidone or a pirfenidone analog.

67. The method of any one of Claims 41 to 66, wherein the method further
comprises administering an effective amount of an NS5B RNA-dependent RNA
polymerase inhibitor.

68. The method of any one of Claims 41 to 67, wherein the method further
comprises administering an effective amount of a tumor necrosis factor antagonist

selected from the group consisting of etanercept, infliximab, and adalimumab.
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66. The nethod of any one of Clains 4 1 to 65, wherein the nmethod further
conpri ses adm ni stering an effective anount of pirfenidone or a pirfenidone
anal og. 6w¥O0 20tve9ps8hod of any one of Clains 4 1 to 66, WwIEUS2eodks1INEt hod
further conprises adm nistering an effective anount of an NS5B

RNA- d dent (nhibitor, 68. Th t hod .of C ai
41 to 67 whebdin' THE THERHGH Pt bhopl GBS GRS aFs AGYRA BREGt; ve
amount of o nk HILAARALOS! Saf ARKALe ALARMRURIRELGCt ed from the group

consi sting of etanercept,” 1 nfli1xinmab, I mumab. 69. The net hod of any

one of dainms 401 t Thé&ethdiieseCnRirh D, Mhkhod tHeUth MOEinGPR¥NA BESmAthiTimidst er i ng
an effective anount of thynosin-a. 70. The nethod of C aim 69, wherein the

t hynosi n- gngs of fomrmbanblpmg te abpet radmge of from about 1.0 ngy to about 1.6

. 71. Th d f daipp.4 1 7 ein th d
?grt her corerpm3 Zgg agﬁ? %]%Qog??%%lyaﬂnegbggﬁlwéhgtﬁoﬂ)ntw ?glgkﬁeeplfeg}ogﬁffu%ﬁ%
(IFN-g) . chaFﬁsEg%dﬂﬁﬁna%g)in e@k&hga dhoure Ergé@erhﬂ%aﬂnﬁl&(@mp.adm ni stered

subcut aneously in an anmount in the range o rom about 10 nhg to about 300

ng. 73. The nefhod G@he amyetiooie of Clamns74 lwhaein2, thahdEBinist helnieisteodd

further conprises adm nistering an effective ampunt of interferon-al pha

(1 FN-a) . swutaws}»@pﬁaarr@wn@ngh?ﬁ%? ofafiemabaut Ky tenbaus 200 oPEG (30 kD,
| i near)- vyl ate~gons ¥l . S| i : i e of
cvery B daye (3 overy® IR ATLIhBLERER: Bifhs U0 MHRY Bhe hbukar AR

| FN-a is sempieGadmbhiking anediclive ¥hatodf ¢oasadsufphb N oadm ni stered at a
dosing interval of once every 7 days. 76. The nethod of C aim 73, wherein
the IFN-a i s sétect &te medrdtdflgimoip, weneinghé HON-0fis ancpoPkO GO ahs Hiadar)-

nmono- net ho PEG conj ugate of interferon g-2b and a 12 kD, nono- net hoxy PEG
con; ugat o3 e S repfortd at oSy 8 Mt Res SpTiaty B SRe e P | i 2
is INFE sconsensus | FN-a. 78. The nethod of any one of Clainms 4 1 to 77,

wherein the nethod further
75. The method of Claim 73, wherein the IFN-¢ is monoPEG (30 kD, linear)-

ylated consensus IFN-¢ administered at a dosing interval of once every 7 days.

76. The method of Claim 73, wherein the IFN-a is selected from the group
consisting of a 40 kD branched mono-methoxy PEG conjugate of interferon o-2b and a 12
kD mono-methoxy PEG conjugate of interferon o-2b.

77. The method of Claim 73, wherein the IFN-o is INFERGEN consensus
IFN-a.

78. The method of any one of Claims 41 to 77, wherein the method further
comprises administering an effective amount of an agent selected from 3’-
azidothymidine, 2’,3’-dideoxyinosine, 2’,3’-dideoxycytidine, 2-,3-didehydro-2’,3’-
dideoxythymidine, combivir, abacavir, adefovir dipivoxil, cidofovir, ritonavir, and an
inosine monophosphate dehydrogenase inhibitor.

79. The method of any one of Claims 41 to 78, wherein the method further
comprises administering an effective amount of an interferon, an additional NS3 protease

inhibitor, an NS5B polymerase inhibitor, or an NS3 helicase inhibitor.
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conprises adm nistering an effective anmobunt of an agent selected from 3'-
azi dot hym di ne, 2',3'-di deoxyi nosine, 2',3'-dideoxycytidine,

2-, 3-di deNpdnw/@9458' - di deoxyt hym di ne, conbivir, abacaecr/usadefossit

di pivoxil, cidofovir, ritonavir, and an inosi ne nonophosphate dehydrogenase

inhibitor. 79. The thod of any one of Claijnms 4 1t 8, wherein.the
met hod furt her SQ:OWpﬁ‘é %ﬂmﬁf 'létrré??nﬁfl%{ﬁmeth? addifigeal MPE@FC ihibitor 15
interferon, an additionﬂ! NS3 prot easg|i hibitQ& an NS5B pol ynerase

i nhibitor, or an NS3 ase i nhiyitog 80. €~H7thod of Claim79, wherein
the additi onal NS3 prpteage inhibifor o
met hod of any one of Ghpi N Q

frogm (VX-950) 81. The
W the pajji eny popul ation is
adni ni stered pegyl ated internfferch afger ' %&¢a%\ﬁPN e first
conpound, or a pharnmaceuticél | y~-agcept ablOe sal t]] or prodfjug t eof, and the

second conpound, or a pharnace hl |y acceptall e sylt Gr prddrug thereof,
is conplete. 82. The nethod of one of Clains 4 }to 81, wherein the
patient peiedati 88nd S administered ribavirin after Admi nistrati@x.okoy he

first conpound, or a pharmaceutically acceptable salt or prodrug thereof,
and the second conpound, \gz~a pharnaceutical |y acceptabl e salt or prodrug
thereof, is conplete. 83.8he nethod of any one of Claims 4 1 to 63,
wher ei n the net hod does Aoty i ncl ude (hdmi ni stering an additional agent. 84.
The net hod of C ai m 83, \whe einche ddigyyonal agent is ribavirin. 85. The
met hod of Caim 83, wheréfin tYe addi tinpnal agent is an interferon. 86. The
nmet hod of d in1H5, $bere n tRhe interfgron is a pegylated interferon. 87. A
t herapeutic éb‘ﬁos' I ohrof “@any oneNf_Clains 1 to 40 for use in
aneliorating”orn\ tréati g a di sease gondition, wherein the di sease condition
g&Eﬁp

is selected fromt consisting of a hepatitis C virus infection
liver fibP¥5is, and inpaired |iver function(SC8$03ke of the therapeutic

conposi tion of gany e nhod o%;aﬂg ohe bP (flim H 1S %OP&ﬁé}gﬁlgg% ﬁg&he?% Bg]i}pgtﬁngﬁnent

for aneliorating or treating i sease conditron i
wher ei n t headthigased gepdhtet Onterferaehat atninisatidh &f ghe UistC onap&indngr of a

hepatitis C virus infection, liver fibrosis, and inpaired |iver function.
pharmaceutically acceptable salt or prodrug thereof, and the second compound, or a
pharmaceutically acceptable salt or prodrug thereof, is complete.

82. The method of any one of Claims 41 to 81, wherein the patient population
is administered ribavirin after administration of the first compound, or a pharmaceutically
acceptable salt or prodrug thereof, and the second compound, or a pharmaceutically
acceptable salt or prodrug thereof, is complete.

83. The method of any one of Claims 41 to 63, wherein the method does not
include administering an additional agent.

84. The method of Claim 83, wherein the additional agent is ribavirin.

85. The method of Claim 83, wherein the additional agent is an interferon.

86. The method of Claim 85, wherein the interferon is a pegylated interferon.

87. A therapeutic composition of any one of Claims 1 to 40 for use in
ameliorating or treating a disease condition, wherein the disease condition is selected
from the group consisting of a hepatitis C virus infection, liver fibrosis, and impaired liver
function.

88. Use of the therapeutic composition of any one of Claims 1 to 40 in the

preparation of a medicament for ameliorating or treating a disease condition in a patient
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89. Use of a first conpound or a pharmaceutically acceptable salt or
prodrug thereof for the preparation of a nedicanment for aneliorating or
treati ng wodogamsesscondition in a patient popul ation; wreraispomwiesefii r st
conpound is wherein the first conpound is manufactured for use in
conbination with a second conpound or a. pharmaceutically acceptable _salt or
prodrug t REPEHON WHEFdp ntg% ﬁ@eé&BWl%Wﬁa%t?Cg?WﬁbF@ AlQURCeQlb g Of 2
condi ti onpis §eleqhRGndE@n, li 8UP HRpatddNGePturRibepatitis C virus

i nfection, ﬁﬁlilverte\?%l%r%s{;s, ’éﬂﬁf?%palp’raedﬂ??ver gﬁnc%ni%oln.go. The use of Claim
88 or C ai m 8989wheitlst of bfestpromtiyougd @f atgharrhadesticatlympoemabléiagdt bhprodrug
structure: 91. The use of Claim88 or Caim89, wherein the first conpound,
or a phar HgteehtioE dhe prerasdipnasf @ gficapent fydruglRERE O , U§aENg dhidhicaicer ed

before th ofelp? . j ceptable salt or
prodrug tﬁ%@%%?ﬂq&%%@ﬁgﬁgggag ’ a?grhrag%ﬁ%%@%%ﬁndgﬁg, wherein the first
conpound, or a pharnmaceuticdifty acceptable salt or prodrug thereof, is

adm ni stered after the seco conpound, or a pharmaceutically acceptable
salt or prodrug thereof. e use of Caim88 or Caim89, wherein the
first conpound, or a phar ically acceptable salt or prodrug thereof,
is adm ni stered at approxi el'yothe sane tinme as the second conpound, or a
pharmaceutical |y acceptjable |salt or prodrug thereof. 94. The use of Claim
88 or C aim 89, whereintheyzfirst conpound, or a pharmaceutically

acceptabl e salt or prodr gfeof, and the second conpound, or a

phar maceuti cal | y accept salt or prodrug thereof, are together in one
dosage form 95. The use of any one of Clains 88 to 93, wherein the first
conmpound, or a phar gaeRuf inealrbtcortoard alhen gl threfoPisedh Uembhatieelvithand t he
second compound, or a pharmaceutically acceptable salt or prodrug thereof,
are in separ at eccdod agrepdundree a phermarheticadls aofeptatle wher pfodDigithero88 to 95,
wherein the di sease %onditﬁ}i on inaﬁa heﬁnac{.i tis Cviral infection. 97. The use
of any one of O ai ¥ 88"t G "MEIEPH 4 e patient popul ation
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wherein the disease condition is selected from the group consisting of a

hepatitis C virus infection, liver fibrosis, and impaired liver function.
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experiences a decreased average viral | oad conpared to an average viral

| oad experienced by an ot herwi se conparabl e patient popul ati on bei ng

adm ni st ewedotomof58r st conpound, or a pharmaceutically &ctast@bloesesnl t or
prodrug thereof, alone at substantially the same anount.98. The use of any

one of C ains to_96, wherein th aiient _popul ati gn experiences a

decr eased avergge vﬂﬁ%ﬂ“?dﬁdggﬁﬁp§§é§ &%ﬂ nggvg QGEIgﬁr&ﬁﬂpﬁh@?éﬁﬁé??%nced
by an ot herw se conparabl e patient popul ati qyn,bei ng admi ni stered the second
conpound, or a pharmaceutically acceptable sfalt or prodrug thereof, alone
at substantially the sane anount. 99. The of any one of Clainms 88 to
98, wherein the popul ati on experiences a ({lecreqse in the average nunber of
side effects conpared to an av@gage nunbe
an ot herw se conparabl e pati ent
conpound, or a pharmaceutically acceptable sfalt or prodrug thereof, alone
at substantially the sane a e of any one of Clains 88 to
98, wherein the patient popul ati HR decreased average nunber
of side effects conpared to an average er or side effects experienced
by an ot herw se conparabl e patientgpopupatipon bei ng adm nistered the second
conpound, or a pharnmaceutically acc abl e salt or prodrug thereof, alone
at substantially the sane anount. 101. The use of any one of Clains 88 to
100, mherg%g &ﬂﬁgﬁg[éqﬁhcgﬁpulation eriences a decrease in the average
severity o RS de” effect conpared to an average severity of the sane side
ef fect experienced e aRe aifh€ravhsEs oolainalgoe wirtdienhe goputahpamdper ng

adm nistered the first conpound, or a pharmaceutically acceptable salt or
pr odr ug tﬁ@@@??ﬂt]&ﬂ@hé“&?gglﬁb%ﬂt“aﬁlt prgdryg th%%éalﬁeadmémd before thgesegl of
any one of i 8 . Wher el t] tion experiences a
decrease M éhﬂgkﬁﬁ%éé@%%QWﬁ%ﬁgggégﬂﬁgEggﬁéhgﬁéé%%ggggt conpared to an
average severipy. of ThéeissasreChides$®hbf alihing>§9e MRRGEdhO YiraNcahpRing 9€ a
conpar abl e patient popul ati on being adm ni stered the second conpound, or a
phar naceuphatalteptisalde peeeprables salt oprprefrog riheyeethdf agminigierdeattar Haseenskial |y

the same ggnqlljjonl}nd, or a pharmaceutically acceptable salt or prodrug thereof.

93, The use of Claim 88 or Claim 89, wherein the first compound, or a
pharmaceutically acceptable salt or prodrug thereof, is administered at approximately the
same time as the second compound, or a pharmaceutically acceptable salt or prodrug
thereof.

94, The use of Claim 88 or Claim 89, wherein the first compound, or a
pharmaceutically acceptable salt or prodrug thereof, and the second compound, or a
pharmaceutically acceptable salt or prodrug thereof, are together in one dosage form.

95. The use of any one of Claims 88 to 93, wherein the first compound, or a
pharmaceutically acceptable salt or prodrug thereof, and the second compound, or a
pharmaceutically acceptable salt or prodrug thereof, are in separate dosage forms.

96. The use of any one of Claims 88 to 95, wherein the disease condition is a
hepatitis C viral infection.

97. The use of any one of Claims 88 to 96, wherein the patient population
experiences a decreased average viral load compared to an average viral load experienced
by an otherwise comparable patient population being administered the first compound, or
a pharmaceutically acceptable salt or prodrug thereof, alone at substantially the same

amount.
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103. The use of any one of Clains 88 to 102, wherein the patient popul ation
contai ns a decreased average nunber of subjects experiencing viral |oad
rebound awocompme4sd t o an average nunber of subjects expemriusSacioogserir al

| oad rebound contained in an otherw se conparabl e patient popul ati on being
adm ni stered the first conpound, or harmaceuti cal |y acceptable salt or
pr odr ug thereoP? al S U © &B%togﬁtqufafl{})“st e ta Sfe MRt Ehe RBIENC PRRIIEHRS of
any one OExa;Qri%hé@ atfecteQseliQeraff §1r8l 18ad E'&n;??r&d &n B%Pdge%ﬁﬂa% §R5FeHSed
decreased average numnber of sUbjects experiencing viral Ioaé r ebound
asconpar etly to otherai¢e cagparbinipaticrafpopulbfi@cbsing xainieered g secoal cdngaadindebound
contained in an ot herwi se conparabl e patient popul ati on bei ng adm ni stered
the seconf' & BAPEIATEULEHY &Cmga%}ﬁa%aéh% aflug ta%re@ﬂgta%%?@t substangiplly, thegiamy

t her eof g&ga% at substantially the same anobunt. 105. The use of any one of
Clains 88 to 104, wherein the patient popul ati on contains a decreased
average nunber 99f n@he nesfamgens of€1admyBaneds twhadin avepaudationkRpericates

non-responders contained in an otherw se conparabl e patient pogulatlon
bei ng adnffEgeeedl thhaveragestunksspbsia efssts LopRaierde abveaes Jumbeltsidsl e

salt or p f I t] . . The
use of anéﬂgﬁgg%%ngéggﬁga@éﬁ%%w%%XﬁHgﬁéﬁgﬁﬁa%ﬁémgggFéﬁgaBggﬁwgﬁ$g%9gghtains
a decr eas éitht avgipp@ad Nole phatnadanicaks prodgeitse adlt CONMpasdeth theradt, av@icage
nunber of non-responders contained in an ot herw se conparabl e patient

popul at i ofHHSEMHYAAEISHNE ABPBR- t he second conpound, or a pharmaceutical ly

107 "The use. of n, RGP IEARE ot HARTaE o S NABRY Rl e pBATRETEL

any one o ation

exper i encegpegibn Sedecffasddedicsiganuentat ofpida\etfeadoiphRdl tata@ravtiagd nambayver age
time an onset of resistance is experienced by an ot herw se conparabl e
pati ent pepulidet icEACtD edxpgriaihei nby t By otherviise f ¢qrapargderpiatignt pepulation being

phar maceut 6ol | FSEERLARL S Alcbnd” oPLOTHALIBLAR accBlilflE Al SubBLAN 2l 1Y

t he sane anoun e use ‘of any ai t he
pati ent paRuoatdl&i £x@RnEAlEheaBmeRERLUNO! resistance at an average time

| ater than an average time an onset

101. he use of any one of Claims 88 to 100, wherein the patient population
experiences a decrease in the average severity of a side effect compared to an average
severity of the same side effect experienced by an otherwise comparable patient
population being administered the first compound, or a pharmaceutically acceptable salt
or prodrug thereof, alone at substantially the same amount.

102.  The use of any one of Claims 88 to 100, wherein the patient population
experiences a decrease in the average in the severity of a side effect compared to an
average severity of the same side effect experienced by an otherwise comparable patient
population being administered the second compound, or a pharmaceutically acceptable
salt or prodrug thereof, alone at substantially the same amount.

103.  The use of any one of Claims 88 to 102, wherein the patient population
contains a decreased average number of subjects experiencing viral load rebound as
compared to an average number of subjects experiencing viral load rebound contained in
an otherwise comparable patient population being administered the first compound, or a
pharmaceutically acceptable salt or prodrug thereof, alone at substantially the same
amount.

104. The use of any one of Claims 88 to 102, wherein the patient population

contains a decreased average number of subjects experiencing viral load rebound as
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of resistance is experienced by an otherw se conparabl e patient popul ation
bei ng adm ni stered the second conpound, or a pharnaceutically acceptable
salt or pwoadonuwgb4ser eof , al one at substantially the sameCamseomw/023600. The
use of any one of Clains 88 to 108, wherein the patient popul ation

experiences a decrease in the av ge | evel resistance to the first
conpound, C%P%{efgm%ﬁé%&e. Ry o gé@éﬁt%’f@ﬂ%‘ﬂ?g eﬂralplp%lsﬁ‘?fau%%?%fwf{ in

conpar ed 5190&11@{\%@5@&1 ar @X‘g)hu&{t tp'bgél'at%r?ﬂ&ﬁ%ta?rﬁ;mﬁe i3 scEORPARSbund! 02

phar maceuti ca acce prodru ereo experienced by’ an
ot herw seaqmﬁpazmbdicmllpaacbmablacspluIaitpromrugalhatgoﬁohbnd stt erbetintidipy ther sime
conpound, or a pharnaceutically acceptable salt or prodrug thereof, alone
at substaﬁ@P&Fly the sane anount. 110. The use of any one of Clains 88 to

108, wherein thgs pa‘rhé"ﬁE BPB Bhd BPC%R{EVS CACHR %ﬁ%?e%‘?l?es tleﬂ 12Ydaf a9€

| evel of resistarice to th cond conpoun or a arnaceu |ca accept abl e
salt or ptadiidg a Hesreséd a@emgarrﬁldﬁieﬁ cﬁmm1V1es;&gﬂeﬂsea/sebomf)are@&o SEtnaI@@ageO t he
second compound, or a pharmaceutically acceptable salt or prodrug thereof
exper i encBumBsy of r‘ilOBtrﬁ%PPWi%ré ceynined HbieoPatyientomasthlapatisat Bepykjion being

admi ni st e%c‘ﬁﬂmﬁ Ered ﬁ%ﬁggtaé%%gﬁ%%ﬂﬂdor a@aﬁn&’é&ﬁ%@@ﬁ%&ég nag)l'ljéné’alcao%ﬁ&&@g bRl t or

prodrug thereo st’ant e use of
any one omoﬁkauﬂﬁmﬁﬁmﬂgwﬂaﬂmnWWﬁwuﬂtn the first conmpound is for use or
manuf actured for use in conbination with an effectlve anount of an

addi ti onal nucll@si dbe ypaPbgny ono of FhimgSs of 14 ayherein the patiene paPylpféon
addi t i O”ako;flﬁi‘ﬁ %Oﬁéc‘ilgaséa‘%'v&%éé Shu%%' ?theﬁ’on {eg@ 95”3 %8 O“a{) QQerQ

ribavirin evovi , vira - nuc I ne.

The use ofu@bst an@nqésthaérerm&&nt:@mleln?othwgeectdﬂn;iahzﬂ)lé pa’t&ﬁlt p@pmazwnd)ehfg for
use or manufactured for use in conbination wth an effective anmount of
pi r f eni dopdmigistereshithe segond neoneanggor mjpharrllrﬁ@uu@aélmccamblérfélto@r prodiugs 88

to 113, “@%ﬁ%ﬁzﬁéﬂﬁngé§§h¥ﬁ nH%%ngwaﬁl use or manufactured for use in

conbi nati on Wt anount or an NS5B RNAdependent RNA pol yner ase
i nhi bitor. 107. The use of any one of Claims 88 to 106, wherein the patient population

experiences an onset of resistance at an average time later than an average time an onset
of resistance is experienced by an otherwise comparable patient population being
administered the first compound, or a pharmaceutically acceptable salt or prodrug thereof,
alone at substantially the same amount.

108. The use of any one of Claims 88 to 106, wherein the patient population
experiences an onset of resistance at an average time later than an average time an onset
of resistance is experienced by an otherwise comparable patient population being
administered the second compound, or a pharmaceutically acceptable salt or prodrug
thereof, alone at substantially the same amount.

109. The use of any one of Claims 88 to 108, wherein the patient population
experiences a decrease in the average level of resistance to the first compound, or a
pharmaceutically acceptable salt or prodrug thereof, compared to an average level of
resistance to the first compound, or a pharmaceutically acceptable salt or prodrug thereof,
experienced by an otherwise comparable patient population being administered the first
compound, or a pharmaceutically acceptable salt or prodrug thereof, alone at substantially
the same amount.

110. The use of any one of Claims 88 to 108, wherein the patient population

experiences a decrease in the average level of resistance to the second compound, or a
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115. The use of any one of Clains 88 to 114, wherein the first conpound is
for use or manufactured for use in conmbination with a tunor necrosis factor
ant agoni swozelogop4sd from t he group consi sting of etaner @eptus2émforioti mab,
and adal i mumab. 116. The use of any one of Clains 838 to 115, wherein the
first compound is. f use nufactured for use i n_conbi nati on W|th an

ef fective %@ﬁ?ﬂ%ﬁﬁx AS578 i? Ut 94 prodpyg thiseofo compagier, 9 138 avgigeelenelt e

t hynmosi n- f”esls?anf:@rto URe ¢ éonm&é%%w&d 3" HarsClBIBNaRERYOE Lt 4 BrolAge Of

from about 1. to about 1 118." The use o one 0 8to
117, wher ehereoif h@cpfenem:‘ed cbqrmowhelmnse tanparslde patiem rpmfpalatlum é)dmgoerdrmmeteremi
conblnatlon wth an effectlve anount . of |nterferonganna | EN- g) 119. The

use of O Hiemicqas cappRAvB nok Hahgrareetically ascepablecialtr ipdite Eﬁeé‘?Pff gpngale in
subcut ane n an anmount in the range of from about 10 ny
%.g%ta?ﬁg%g%léts%;ﬁé h@Buhd

t o about e use of any one of Clains 88 to 117, wherein the
first conpoundlik f @he useofanyromewl atditsedd tbdr Ouskertin theﬁtntnartnpomndmtfdsr an
ef fective amount of interferon- GmBha (H/N-OC). 121. The use of ( aim 120,
wher ei n t BE PENAEEacEredplos PEGIE SEMRMALIPR Yady §n effective apmuwens a8 Fddiiogale or
manuf act u at a dosing interval in the range of every 8 days to
every 14 5§Qg¥%%fgﬁﬁﬁhe use of Claim 120, wherein the IFN-CC is nonoPEG (30

kD, |inear)- ylal.edTaonsestsClainh FNt, Ghefréin this@ldaionabimdi@sidéraaalof of sdlkceedat a
dosing interval of once every 7 days 123. The use of Cdaim 120, wherein
the | FN- OfoMs thse BEWPe BOTSIGRE T e IGRGUP dNEITEY | HEHHing 20 kDuplearidnewnd
nnno-neth EE conjugate of interferon oc-2b and a 12 kD nono- net hoxy PEG
conjugate o interferon oc-2b. 124. The use of Caim 120, wherein the

| FN-CC i's | NFERGEEN Thegaensiusyl dnbrofClaidik B8 tdhe2 UsRerein tAnyirsdempburd igifes 88
to 124, wherein the first conpound is for use or manufactured for use in
conb| nat i BY® 9 MANERCteRe dott ispdn sABRHAtON VAl agifactive paevifnigeridone or a

-azi dot 3' - di deoxyi nosi ne, 2',3'-dideoxycytidine,
5. ,3-di deE%ﬂg{ogg andfog.

114.  The use of any one of Claims 88 to 113, wherein the first compound is for
use or manufactured for use in combination with an effective amount of an NS5B RNA-
dependent RNA polymerase inhibitor.

115.  The use of any one of Claims 88 to 114, wherein the first compound is for
use or manufactured for use in combination with a tumor necrosis factor antagonist
selected from the group consisting of etanercept, infliximab, and adalimumab.

116.  The use of any one of Claims 88 to 115, wherein the first compound is for
use or manufactured for use in combination with an effective amount of thymosin-o.

117.  The use of Claim 116, wherein the thymosin-a is for use or manufactured
for use in an amount in the range of from about 1.0 mg to about 1.6 mg.

118.  The use of any one of Claims 88 to 117, wherein the first compound is for
use or manufactured for use in combination with an effective amount of interferon-
gamma (IFN-y).

119.  The use of Claim 118, wherein the IFN-y is for use or manufactured for use

in subcutaneous administration in an amount in the range of from about 10 g to about

300 pg.
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2', 3" -di deoxyt hym di ne, conbivir, abacavir, adefovir dipivoxil, cidofovir,
ritonavir, and an inosine nonophosphate dehydrogenase inhibitor. 126. The
use of arwoan®/945€ ains 88 to 125, wherein the first cecpasaaoiosssior use
or manufactured for use in conbination with an effective anount of an

interferon, an di tional 3 protease inhibitor, an B pol yner as

inhibitor, or & -Ns%ilﬁémf';agsléqnﬁmf ilgigys pto 11 h@hﬁgléltg?sgétamm%w&ﬂerein
the addit| i:phi,Ri b S - Z The
use of anyonem o el Ta e BBl bl L L AT Rt e e

or manuf adFNred for use in conbination with pegylated interferon that is

for use or manufactured for use after adm nistration of the first conpound,
or a phar maceut?bal e ase ep AP mel Ay whesein ghey @ tshapefEG 43¢ kDhdingaigond

d, h i cal l bl I J d h fooi
comeinc. o & RIRLRE LASEIRAAR SE o BT HE AN Gl

conpound Hsysftoevdi§@4@aydranuf act ured for use in conbination with ribavirin
that for use or manufactured for use after admnistration of the first
conpound, or alphar Fheest o€ &lldixn HAE epitcadih ehs dAFN-cors moookli(g (Bhd&bedincarand t he
second conpound, or a pharmaceutically acceptable salt or prodrug thereof,
is conpl egﬁtedf@esenwﬁeﬂﬁ\%@ fey usg iy neshatagfurey §¥N§e§8a BInpteryh 8F 8NF TVRE fi r st
conpound kLg,not for use and not manufactured for use in conbination with an
addi ti onal agsgnt. 131. The use of Caim 130, wherein the additional agent
is ribavirin. 132. The ussefoflaGhailn, habreinh@e eiFN-& e sadsed ifamalthagentp i s an

interferon. 133. The use of Cl aim 130, wherein the interferonis a
pegy! at edconsisting ef ®A0 kD branched mono-methoxy PEG conjugate of interferon o-2b and a 12
kD mono-methoxy PEG conjugate of interferon o-2b.
124.  The use of Claim 120, wherein the IFN-¢, is INFERGEN consensus IFN-(.
125.  The use of any one of Claims 88 to 124, wherein the first compound is for
use or manufactured for use in combination with an effective amount of an agent selected
from 3’-azidothymidine, 2’,3’-dideoxyinosine, 2’,3’-dideoxycytidine, 2-,3-didehydro-
2’,3’-dideoxythymidine, combivir, abacavir, adefovir dipivoxil, cidofovir, ritonavir, and
an inosine monophosphate dehydrogenase inhibitor.
126.  The use of any one of Claims 88 to 125, wherein the first compound is for
use or manufactured for use in combination with an effective amount of an interferon, an
additional NS3 protease inhibitor, an NS5B polymerase inhibitor, or an NS3 helicase

inhibitor.
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127.  The use of Claim 126, wherein the additional NS3 protease inhibitor is

selected from (VX-950)

(

N \\\
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NH,

N
H H
N N\/K 0 0
(Y Yo
)
and /l\ (SCH 503034).

128.  The use of any one of Claims 88 to 127, wherein the first compound is for

use or manufactured for use in combination with pegylated interferon that is for use or
manufactured for use after administration of the first compound, or a pharmaceutically
acceptable salt or prodrug thereof, and the second compound, or a pharmaceutically
acceptable salt or prodrug thereof, is complete.

129.  The use of any one of Claims 88 to 128, wherein the first compound is for
use or manufactured for use in combination with ribavirin that for use or manufactured for
use after administration of the first compound, or a pharmaceutically acceptable salt or
prodrug thereof, and the second compound, or a pharmaceutically acceptable salt or
prodrug thereof, is complete.

130.  The use of any one of Claims 88 to 110, wherein the first compound is not
for use and not manufactured for use in combination with an additional agent.

131.  The use of Claim 130, wherein the additional agent is ribavirin.

132, The use of Claim 130, wherein the additional agent is an interferon.

133.  The use of Claim 130, wherein the interferon is a pegylated interferon.
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