DOSE FORMS TECHNI CAL FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates to nmethods for treating
wole@absi2se C virus infections. BACKGROUND OF TPEI/US2005/039240
I NVENTI ON [ 0002] Infection by Hepatitis C virus
("HCV') is a conpelling human nedi cal problem HCV is
recogni zed as the causative agent for nost cases of
non-A, non-B hepatitis, with an estimted hunan
sero-preval ence of 3% globally [A Al berti et al .
"Natural Hi story of Hepatitis C " J . Hepatol ogy ,
31., (Suppl. 1), pp. 17-24 (1999)]. Nearly four
mllion individuals nay be infected in the United
States alone [MJ. Alter et al ., "The Epi dem ol ogy of
Viral Hepatitis in the DABEEe8#OBMEt es, Gastroenterol.
Cin. North Am , 23, pp. 437-455 (1994); M. J .
Alter "Hepatitis C Virus Infection in the United
States,"” J . Hepatology , 31., (Suppl. 1), pp. 88-91
(1999) ]. [0003] O persons who becone infected with
HCV, 20-25% nay be able to clear the virus after the
acute infection, but 75-80% w |l devel op chronic
Hepatitis Cin fection [preface, Frontiers in Viral
Hepatitis. Ed. RF Schinazi,J-P Sommadossi, and CM
Rice. p. xi . Elsevier (2003)]. This usually results
in recurrent and progressively worsening |iver
i nfl ammat i onprehinebaef terr.beadsThe MRyengevrre di sease
states such as cirrhosis and hepatocellTular carci nonma
[0Q01E . kdRe PHESSHtt LEVENdA@ HEFAESES! QI Bethods for

I 14,
S ERTE TEBsay T O Sarts aprecaroRt Lot fhs ¢
Vi rus wﬁmuommym@@mmmmmmmwm@mwaommm of

BB G, s ERaG pRSa0) T CURtoFFurlalby, thePe

c@h@eﬂq1&@0%@thEEkﬁﬁkblep&b@@%ﬁﬁntHcﬁoﬁstB@cognlzed as

debilitating
the causative agent for most cases of non-A, non-B

hepatitis, with an estimated human sero-prevalence of 3%
globally [A. Alberti et al., “Natural History of
Hepatitis C,” J. Hepatology, 31., (Suppl. 1), pp. 17-24

(1999)]. Nearly four million individuals may be infected
in the United States alone [M.J. Alter et al., “The
Epidemiology of Viral Hepatitis in the United States,
Gastroenterol. Clin. North Am., 23, pp. 437-455 (1994);

M. J. Alter “Hepatitis C Virus Infection in the United

States,” J. Hepatology, 31., (Suppl. 1), pp. 88-91
(1999)1.
[0003] Of persons who become infected with HCV, 20-25%

may be able to clear the virus after the acute infection,
but 75-80% will develop chronic Hepatitis C infection.

[preface, Frontiers in Viral Hepatitis. Ed. RF Schinazi,
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progressi on of chronic HCV. [0004] The HCV genone
encodes a polyprotein of 3010- 3033 anmino acids [Q L

WO 2@6os2set . al ., "Cenetic Organization and BETESBN0$/§39240

of the Hepatitis C\/rus " Proc Natl. Acad. Sci. USA
, 2451- . .Kat et al
dassd oﬁrﬁig%&é Jﬁ: Hl]?rmﬁ{lHep SEVE S ViAls )

Tr%lmaﬁrlqmrmﬂrt%s & rPatd RftrenM tahld\kiﬁ'o@;,rel‘s!@i-v%ly

Hepatitis,” Proc. Natl. Acad. Sci. USA ,
wcgmng@esh(\@g@)nflﬁmmarca@m g e O £ tgm leadgt rt@cffmr@

the.Hepat CGenone

?Q;Edﬁ e rom %fs ufcrl ers d'ltrlﬁog\} g , 65, pp.

hébls(lbc]e]].‘l]&](a]@g:h)x]mnﬁma HEV Cho rkswr, uC‘ﬂiﬁp@Itl(tNg) Qoreatdei ns

ar e sunmed to pr.ovide the essenti atalytic
RSBy P AP | GRS e e e 14

p;derzlvlectzby @roatmol vt | %apll&a\éage Af. |t heieppltiprief e mnlﬂ&s
Bartenschl ager et. al ., "Nonstructural Prote| n 3 of

Infec tHepatiis (A5 Oojiates] PHddYdd e DSere s e 9 ot ei nase

H%ﬁa%c{eg%.sl,{l%{r ga%%"@ﬂﬁaat" tgﬁé\sﬂgﬁt?n%\géﬁ % SELY

873 akpui6™er7-659 . (19'%Thdr .actierieaturat adfy t ttéld-ﬂ@paemet |ns>

C\/rus coded Serlne Pr ot ei nas ermn tlon of
o TR S d A P e G T GRPida

pfégﬁgssmrﬁ?of Rihr 2832 }ﬂ;&ﬂs (1993); A . Grakow et . al
"Expression andldentification of Hepatitis C Vi ruos

[E#14br ot &ite @Céé\%ﬁj@nm cfades g polymprgtein @f
3¢BPOR5 {19 o L. JANR! Bl gl oA S a

SErine protease requi red tor processi ng epatitis C
Oonganiszgral grpraoteimiverk itWiafolthe Hhatppsis4 @l #4026

51993! ! . ! oog5] The @/ gtr %::%@prﬂﬁsﬁtwﬁl ng;

KA Qi tyn Of ‘bl ddudlr By ANGEHS HuMim c;;zﬁﬁtﬁe;rl@;ﬂ C
essential for viral replication and infectivity. IS

Vigngwferaie fiEat ithanere Ra Sian thy Widhe oA TPus N%S*B
Héﬁéﬁf@ﬁﬁ'd%%&ﬁﬁs%%Eﬁffﬂcad. Sci. USA, 87, pp. 9524-9528

(1990); A. Takamizawa et. al., “Structure and

Organization of the Hepatitis C Virus Genome Isolated
From Human Carriers,” J. Virol., 65, pp. 1105-1113
(1991)]. The HCV nonstructural (NS) proteins are
presumed to provide the essential catalytic machinery for
viral replication. The NS proteins are derived by
proteolytic cleavage of the polyprotein [R.
Bartenschlager et. al., “Nonstructural Protein 3 of the
Hepatitis C Virus Encodes a Serine-Type Proteinase
Required for Cleavage at the NS3/4 and NS4/5 Junctions,”
J. Virol., 67, pp. 3835-3844 (1993); A. Grakoui et. al.,
“Characterization of the Hepatitis C Virus-Encoded Serine
Proteinase: Determination of Proteinase—Dependent
Polyprotein Cleavage Sites,” J. Virol., 67, pp. 2832-2843

(1993); A. Grakoui et. al., “Expression and
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infectivity [Chanbers, T.J. et . al ., "Evidence that
the N-term nal Domain of Nonstructural Protein NS3

woe@ai¥ebsd ow Fever virus is a Serine Protease PCT/US2005/039240

Responsi bl e for Site-Specific C eavages in the Viral

ol . y:pr.otei.n”, P . t.d . Sc s
TR SHE (b sth FesRRd T S ARy o g aoe
Proesitdues J10274+1207, &7 ,t e .vilr3als {aalappr(doeisn); havaomei

been shown to contain the serine protease donain of

SINSE It -hat N0 s Se £ AT RFC TFGRTS tHEBMTE% é€%0f the
HLDOIPT S @l iGoe ild T &L @ls_pol'ERANIH"S CaVi S0l .,
P NS3 Serr%éﬁéﬁtPr oéti)ei na{:sle: Tr alns-SC]pé)avage RéLqui réWtT%d’
67Pr gees iy W0 i @993)d .. Virol ., 68, pp. 8147-8157
4)]. OO 3 Serj pr ot ng. J_t.
[OEaO;Os Ci ateT[ <o é{:;ﬁob?,pr E% r?;%\*s&gr ()C{:Oglsts%%g% %o%etxhzle
prY el s £ RZAHBEL tyanthdts Hdlus ¢ansidigr etheesggririialy fodr the
viral replication. This processing appears taq bhe )
Vigitdl SFEUED (ATt Cartitd WS P SRR ial for viral
rddTUNAdeS CiRNCh Add S saspar i B OLRARE cishl Glidat ions
also involved in viral enzyne processing. H V protease
in rfiicbivtedrlow vitewdr ivihiusi tNSA rado feesteeideessEssiviigadr e

. tent .antiviral, agents in n,_-i ndi,cat.i t hat
lﬁﬁczcrlrvd‘p o n[gd*}%“?]%e%'ag@ jo‘f etrﬁie aVlI r'al CE%’l e ccyecl%érl at the
N-testiirgal mdrkaapefiiNas dnuagidale AgAEis NS3 From
Consequently it is an attractive target for dr,uq_
Y LB ESRRY 000MS Tiere SHEH IO TGS IRpsgpsible for
s AC Y @ldvadds B0aHS W41 §R)1 ci i Iproc.
recently, the only established therapy for HCV di sease
Natgls. iAntaat f efwin. tUat rfeht .ooTheS §I8-919 B prlAldd 1t-he Ty
for inf.ection was ftr. nt_ .t t ¢
f](rr?otr]ﬂ;@eigﬁ%]tneod)acfln Br gerl\gs%t a ﬁeﬁl%e\%eaeoﬁ%w_ﬁnt e7r foefr é:r%lse
vihave oigiddcaint) Side efdactshdid th .cotakier téte alerine
"Hepatitis C Virus: An Overview of Current pr oaches
PEHEFTO IR TpIS3 fhatyprapaesas @ldggcurpdownstrean
s NEAAPOUM LA} polydMi &M @Nd RvPlati ., “Hepatitis

C Virus NS3 Serine Proteinase: Trans-Cleavage

Requirements and Processing Kinetics”, J. Virol., 68, pp.
8147-8157 (1994)1.

[0006] The HCV NS3 serine protease and its associated
cofactor, NS4A, helps process all of the viral enzymes,
and is thus considered essential for viral replication.
This processing appears to be analogous to that carried
out by the human immunodeficiency virus aspartyl
protease, which is also involved in viral enzyme
processing. HIV protease inhibitors, which inhibit wviral
protein processing are potent antiviral agents in man,
indicating that interrupting this stage of the viral life
cycle results in therapeutically active agents.
Consequently it is an attractive target for drug

discovery.
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Therapies for Hepatitis C/" Eur. J . Gastroenterol.
Hepatol. , 11, pp. 1199-1202 (1999); H. L . A.

wdansesnset al . "Suicide Associated with PCT/US2005/039240

Alfa-Interferon Therapy for4 Chronic Viral Hepatitis,"

Hepat.ql . 21 . 241- 4). .. P .
[O(Jeqmall Cy 1C}jsefroﬁe Y erg 5 Céfﬁ ﬁ% f)&h%ziﬂ IJan er eé;osnfa"c%gy %?rt’lsl
HAWN ddeaters Riseasetméhts pPp.Undild- Feter(t1989)dheaanrthly

i nterferon al fa nonot herapy_.induces long term
est@aR Sl i theymBy £a% K1Y oH Seasm o H i e S B
dang, "I ré ARG i |G HeRat istd ;
t}}\%%pj'us I nf ecﬂ%nﬁlﬁrﬁﬁgﬁ cr obiecj)ile.%{%.&, 14, lﬂ.&&lon
wely 1288 {994yl th Fmaratidid i (rorofpedadad)n irg griferon

treatnent reginen increases respanse r.ates sl.ightly,
a]Féac‘en{}:FCf"ﬁetvr%%chtrp:o% eoﬁorishzlapveeg)ﬁlaqnelo{ “ e effects
(0 ntzer frgroaed REG NTRON Hdpa wind PECASYS(d:) )an oMdsH et
al so been comhined with ribavirin have resulted in

CHH SR TRADAHERECIHR % RlTn dat®s ard o y
(RAgdy alp r M5 it side efd 8ot They G¥d_Atng

standard of care I's a treatment regimen |asting 24-48
Thveseks, e 9 efpen dietep oIt igr dhroRuc. fac tGarst et e IHCV

enotype .and de t fodditial response to
nehAlRly. N dtver. L {ha 1Fhspdtd i of &1 ok fpmesen et
aBNti s e God 1881 J ek Wit tH Qalrfiaad 1h £  H08n Tiessaghyh e

is a need for anti-HCV therapies and appropriate dose
Chiggp ¥fenst ¥k Wﬁtmﬁc’bnﬁm&%ﬁa@{ﬁo ey afd stder
(B sppses ANk sordels Af e assiord Al Wd b iMgiha

amage. There Is also a need fortherapi es and
Irapproprorat e Swseanyiiredsiar Dirssstdang 3.1 war. dahage’ .

Y .THE | NVENTI 0010], .The present inventiqn
”%r%easng Jtr}}_{eea]f#'\r%ﬁ - fabqr\% Hboé%(%rt}}esr Wit R \eic Tons ™

rhities 4 Tvrenin ashihes ef d e provi-dess f)oroft heaqEevient i on of
the clinical sequelae of Hepatitis C viral infections.

WepAnG THEesRrAn | TRAARY i thl G Pricy iHRRa L s &t edtus

Infection”, FEMS Microbiol. Rev., 14, pp. 279-288

(1994)]. The addition of ribavirin to the treatment
regimen increases response rates slightly. Recent
introductions of the pegylated forms of interferon (PEG-
INTRON® and PEGASYS®), which has also been combined with
ribavirin have resulted in only modest improvements in
remission rates and only partial reductions in side
effects. The current standard of care is a treatment
regimen lasting 24-48 weeks, depending on prognostic
factors such as HCV genotype and demonstration of initial
response to therapy. Moreover, the prospects for
effective anti-HCV vaccines remain uncertain.

[0008] Thus, there is a need for anti-HCV therapies
and appropriate dose regimens for anti-HCV compounds.
[0009] HCV and other diseases and disorders are

associated with liver damage. There is also a need for
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for |liver damage and liver inflammtion. BRI EF
DESCRI PTI ON OF THE FI GURES [0012] FIG IA AND FIG IB
wale@isos028an concentration time profiles by doBer/is2e$039240
(Exanple 3 ) . [0013] FIGS.5 2A-2D depi ct derived
tHQ?&H@&QkéﬂétéﬁpPﬂ_bé‘ﬂEESréos%hP §iREnd nﬁapetwgtpﬁg}
represents the e and t Box represents t
liveartdamégehe mddl e half of the data (Exanple 3 ) .
[0014] FIG 3 depi &h C e ' (11U ) of HCV
RNA in plasm o i 4-day study
[66xanpl € Phe pre&OAB] ifn é&nt foflepr6¥ sdédea choageneit t her
concentration (U nL) of HCV RNA rel ative to baseline
Hepekithe Quyarionibfeeheona. dajhet i@yenE@ppteesefore

PEPUTAES 67" WY PRACT T ot (e f o Basel I he” Gver ohe o oF

Hepatftos @fvihellﬂnﬂagtsbudy for individual subjects

' 75 8h d Ex le 5 . [0017
(hPETE GeprErR RRantneRiTal TR, ALTO (BTaKIfgs & T datment
fapi noveanghRsgseand able HOM RNmAti &EM in al | dose

groups. The f0||OMAno synbols are used in FIG. 6

R

Changes fr omha%X P
r nos I 4 pe op :

e n TSuel & f‘l%l"é‘M*??n dS‘Feéﬁﬂ??EE%emﬁ‘? oﬁéﬁ%m

tsyabprsibad bhepadopkateneHCVERNApLoatls. SEM (Iomer 4

(BRESS) ocuRBEE patfonbohaft S PRGY Db R Rl e oG

p¥XaféPeri TheThe ansheNins Ng&EBE box Wﬁé@ré’égni:QV@he at
day 12 in_the 450 ng q8h group is an artifact (5 out

mgf1an. sapdl EBewepE REREERENCAeERANl VBl e 3B Ure midhbe

havr14p &%é)déggagg%gmgkkl3)[0018] FIG 7 deplcts mean
neopterin values + in all groups. Mean pl asna
[Beddl eri nFI@ved sdeSEM pr eher eanoent randomat (HaysLY ahdHCV

R&ﬁ ggrp éémg gggg gﬁgugﬁration of the 1l4-day study

(Example 5).

[0015] FIG. 4 depicts the change in the concentration
(IU/mL) of HCV RNA relative to baseline over the duration
of the 14-day study (Example 5).

[0016] FIG. 5 depicts the change in the concentration
(IU/mL) of HCV RNA relative to baseline over the duration
of the 14-day study for individual subjects in the 750 mg
g8h dose group (Example 5).

[0017] FIG. 6 depicts mean neopterin, ALT (alanine
aminotransferase), and HCV RNA +/- SEM in all dose
groups. The following symbols are used in FIG. 6:
Changes from baseline in mean ALT levels * SEM (uppermost
4 lines with open symbols), mean plasma neopterin levels
*+ SEM (middle 4 lines with open symbols) and mean plasma
HCV RNA loads * SEM (lower 4 lines, closed symbols) are

shown for all 3 dose groups and placebo. Patients were



and pl acebo. Note that decrease in nmean neopterin is
greatest in the 750 ng qdh dose group, with the
whe@ees2spr et reat ment val ues and t hen the | oweBtT/DBANS/039240
values at day 14. In the 75 ng g8h dose group the
se_in,pe riBn.gogpa to, el] t
R g O e e BB RS HhRRa PPy Enorease
ihwoebai hed Tetredt at*d@banh2Whnt nky #B8thg. gFhegboakens an

horizont?g i ne ?t EEI .1 nnmol/1 represents tge ULN
arExLapfe (8) OufoBiof VFPe@PL18s were BhESIRIdeBreiapnyplue
3BNuyitr eapheaygge29f IR F (£aadpbiR8 gfaptor protein) by
HCV NS3/4A protease is Inhibited by VX-950. [0020] .
[PP&81g (tBIG-1 VI depéepeonegbnabAPEBRLAI idhgeadapt ofEM in
Fndyci I F T . depi a.s mati c
aFEIég?p§§rogh§?l$éﬁﬁgéﬁogﬁﬂ %%%?ogég%igtéiﬁg i ndi ng
pdemeeasmentRhRdcheadage byahl@V1ASBopr el ea3edase CQysod@g

results jn twy fragpents- D C340 . and D N372 (nodified
aPfloR1£FeBP - al NoB65 LhPRASSCEB35 S pP00Te005FODE BBDH) 1S

gkeltefcdeni ehe vhe Jﬁ'gnata'hcaogé IR e SavRIENBYh HENest
NS3 protease. The 355 net hionine | abel ed coupled in

pyptreatranscvepuepenanfahbeat Fba peodsttmesnTRrFues at

dg&ggﬁi. n ?ﬁstﬁes'%?ét an.t §2;h""?8s£”%98§]§>39h$‘ &&95&8“ in
protease for various tinme points rangirng from
nBepd8rimnubteparédl towedsbyiSBSaRPACGEL ghecged Masame
exposed to phosphorimager to quantitate the cl eavage
Sbggag&ngtcgﬁna$¥a%ﬁoﬁgB?p@9FB$2tWPé5@éb%dpToH%%F'!s
~shiawn wAitheyf tayee . asthef HPELEANHOLi LbRBal 0028 &L O.

10 depicts N%s pr ot ease dependent TRIF cl eavage and
YEARY bhpdnlofepRpFenteatvhgeUby VRx@BpleThe. 35S

honin beledqyco edni iLro : :
[?Fgggcrip?%%%/t?éngra??gng%rg%%%%Eth?ﬁr#Ep¥%%%$n (as
chesubgtr ateYREAS (aNTLRAt edaptbh pbaActeds) ngy HCV NS3/4A

concentration of .t NS3. protease enzynme ranging fromO0-4
pﬁﬁF@?Fﬁerihn?ﬁélﬁgggggch( Scles) or absence

[66a0qres) rof. | OMAYX19981 receptor domain containing
adaptor inducing IFN-f TRIF or TICAM-1) depicts a
schematic illustration of TRIF showing various protein
binding domains. TRIF cleavage by HCV NS3 protease at
Cys 372 results in two fragments- ADC340 and AN372
(modified from Li et al 2005, PNAS, 102, p2992-2997).
[0021] Fig. 9 depicts the kinetics of TRIF cleavage by
HCV NS3 protease. The 35S methionine labeled coupled in
vitro transcription/translation product of TRIF protein
(as a substrate) was incubated with 6uM of tNS3 protease
for various time points ranging from 0-240 minutes,
followed by SDS-PAGE. The gel was exposed to
phosphorimager to quantitate the cleavage products.
Quantitation of AN372 cleavage product is shown in the

figure as a function of time.
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foll oned by SDS-PAGE and exposure to phosphori nager
Quantitation of the D N372 cl eavage product is shown

WO moobhs0250 gure. [0023] FIGS. 11, 12, and 13 depiTUS2005/039240

decreased fitness of viral wariants . [0024] Fig. 11

et s phenot ypi h i St ' It
§FFeE0°  2rdr all Sefhar S hFE P ERe e ARG delt e
crtoatese esndyi AADSM Tomub At TRNE & Deda§E0oy vxh®esdn The
vitro enzyme reactions (Kii or.in the 2-day replicon
338Gt ening LYAPEPRCPEPLAe W W EYPe protease. The

tFahsorKsat oK 9£ngi1§twﬁa§£§d&9£m§£ eft® phscaMhddype
t he table

enzymes 1's shown In (modified fromLin et al
s@09Erai8, wag80jnpd6a8dd BETR1InCcréa@9Psy Fogcenration of

i ct | f HCV_4A/ B_sub te by, A1I56V/ T
eNEP St e EasSBts TRo Ry arETRe B nteR il e
pF8eerBbS (et ht D8 Nect akiet @dc e oyuplredré8) Vot roopM vx-950),

transcription/ translation product of inactivated HCV
fadit aned phyt 8BS el AR e € 0= SEAP PR of @i PROFRROBMGFIeT -

] S S |. .
O A o h st & 5t it har At Ty pe” (U ™ im
th&gtiages®. or A156V/ T (Triangles and Circles) tNS3
protease ranging fromO0.008uMto 6mM, followed by
[ G053 PAGE BNGES expbsut 2, tanghb3piiepiotgéecrcased i f atness
f the. D N372 cl eavage product is shown in the figure.
O?O‘O%Tl FY9r 143 depi ct s cl eavage of TRIF substrate by

[6428)/ T npignt 51 coapaced pRehbeyMitdchypctdMistics of
NS3pr ot ease. The 35S nethi oni ne | abel ed coupled_in
tRet 0 YEBASCYXp?POnres anshat i Batprbduct IRFr9¥ed(as a

neuba , . ‘
-SUFBLEALE)cop SerLAckph o I leAL oS, U980 o
thér iangi esoaadz@necresytiHiSS pKDI easeim anige ng-dapm

0. 008uM to 6uM _fol | owed by .SDS- PAGE a Xxposure to

= OROSEDY Fragtr | IClnrETPatEe Bor Chho B LRG 1908 BRosEase-
TREOHHE L ol BcSPPMA 6P the mutants compared to the wild

type enzymes is shown in the table (modified from Lin et

al 2005, JBC, 280, p36784- 36791).

[0025] Fig. 12 depicts cleavage of HCV 4A/B substrate
by Al56V/T mutants compared to the wild type (WT) NS3
protease: The 35S methionine labeled coupled in vitro
transcription/translation product of inactivated HCV
mutant protease fused to SEAP protein with 4A/B junction
(as a substrate) in between, was incubated with various
amounts of either the wild type (WT) (Sgquares) or
Al56V/T (Triangles and Circles) tNS3 protease ranging
from 0.008uM to 6uM, followed by SDS-PAGE and exposure to
phosphorimager. Quantitation of the AON372 cleavage

product is shown in the figure.

[0026] Fig. 13 depicts cleavage of TRIF substrate by
Al56V/T mutants compared to the wild type (WT) NS3
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W@ E)oamﬂzso 5)

the figure. [0027] FIG 14 depicts nean HCV RNA,
neopterin and ALT at baseline, day 7 , and day 14

[0028] FIGS. 15 and 16 depi ct SPABRUS2005/039240
that VX-950 restores | FNb dependent gene expression in

ir te I :
‘gg‘g‘?% sé(suglz?éegisi?%n %1%11;%1%&% ic‘rﬁ%%%%grzcgéacézl Vi tl@b@l%
tprmtmmtmrHUtﬂam@léBl@mmalcm off tTRISendsd avi r us.
cells were cotransf _ect

7 th
S AT Ry 1N 1 P e kTSR GRPGTE (0] b e
aﬁ@m@im @erwwthscgﬁ@rawdofyzppadm Ofri d1agtd s alrfd

nmut ant frot ease, followed by Sendai virus (SeV)
%ﬂ@ﬁﬁ%ﬂtu@ﬁs mﬂéotﬁ@at%e FeANYNg ofr ot 9 LI §18f dse ghe

V\ﬁmlgc?] k%% ﬁ?l gure. ’[‘%o%gf %[%gqﬁ%%gje %}i&o]tlﬁa(?rre

Qlﬂaﬁattimttld‘lmt(hf V&S0 N3Y 2aklleatvagey erodie tt He shown in

su$n‘{ﬂesswe effect of HCV protease on the Sendai virus
H%€d IFN-b pronoter activity. Huh7 cells were

cot ransf ected wth_plasm ds expressing |uciferase gene

t1 t he THnt rof %?P%CF‘F\% 13 difof eV tIRAP&EEID t3ed ALT
&%'EEéé@EhéVVaa§"7'r&ﬁﬁ'd&ﬁ*%h'ﬂﬁfﬁﬁpﬂémkgprotease

These cells were either treated wth (Control) or
[@MNX 950LGEel 1 art el stdendcitedlatia HIsend&i-36¢ us

O I I LN

ﬂOf@catre&ﬂ Huht heeSesndai virus uni nduced controls are
shown |nthjsf|5gure._ 0031] FIG 17 depicts data that
WBEHLh t ¢ it Frent %%Jsé‘i% YRR IREELR P HAF R gipmoter

M DUS RPNEES RORStas S d qrﬁ%ﬂﬁ%@% (A:dl%uﬂa?ta%a )mae}ﬁ

treatnment-na ve Patients (FIG 17B di an
Fevdds ofryat | dily? |¢ebla&:hﬂer@a1qts¢&nsrfa;1trmh valrteh

éié%%} Pl%%ggﬁgg%§é$¥§ é¥§§éfgéﬁ£“hn tﬂ?tegggg¥% of
IFN-b promoter either with the wild type (WT) or
inactivated mutant (MT) protease, followed by Sendai
virus (SeV) stimulation. The fold activation of
luciferase gene compared to the Sendai virus uninduced

controls are shown in this figure.

[0030] Fig. 16 depicts that treatment with VX-950 is
able to overcome the suppressive effect of HCV protease
on the Sendai virus stimulated IFN-f promoter activity.
Huh7 cells were cotransfected with plasmids expressing
luciferase gene under the control of IFN-f promoter
either with the wild type (WT) or inactivated mutant (MT)
protease. These cells were either treated with DMSO
(Control) or 10uM VX-950. Cells were stimulated with
Sendai virus (SeV) and luciferase activity was measured

16 hours post-infection. Fold activation of luciferase
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TagMan HCV/ HPS assay. DETAI LED DESCRI PTI ON OF THE
I NVENTI ON [0032] This invention relates to specific

wolomessasd dosage regi mens for adm nistering \WeP582005/039240

VX-950 is a conpetitive, reversi ble peptidom netic

SE TRt RIPCKED) o1 EIR TO bo DiBsaoT W5 85t TbhayT =re

sNXwﬁSthaﬁlbeemghested in single doses i n humans and
found to be wel| éolerateg § ng The inci dence
18P3Lhver | F§Cof L AdIEPLEEVEAE BRATEE 950  Exsaturth
1¥%a95009g86r cAB8dYAT HEVENRRAL $nWEFEv£ONS| H6hELsHOnBErs
severe (grade 3 or grade 4 ) . ere were no
tel HAVcaheyapy ghFIGecah? Ahaagéstfe@hmbagemahee Patients
or y val yes_ f hemt or cI| i chem stry
(bEPant B “Aadiin Bru R PeRRLar s Sar B PR e ot aeh
tghaageﬁtlﬁeghméhcakeegaawﬂatlpnasmalnav Blgns, or
el ectrocardi ograns for any subject tested. £0034£ An
CQHS?Q§F§t%ﬁ§Sp¥?F6rﬁ%HeFﬁla§@eFﬁ¥ﬁ% the Roche COBAS
Tgaﬁgﬂaﬁ@&/ﬁpglgsgggflle of VX-950. The data is
dépicted In FIG 1 and FIG 2 .[0035] Liver exposures
to VX- 950EW€ﬂéL§EEdEéK§dPB§§®dO@hTﬁﬁéINWE@ﬁﬂé%bd
B?Eh' ni cal; angd,GLLpL gal gi‘égesTFﬁ Bh& RSde%"E”and
|ve exposures Were conbine Fesi R

d&%a@éOrégpheﬁgnfassaﬁmaﬁdstbeln@fextQBUs ViXUS5assaya
(see below) to determ ne the _doses that are
CERPLEL paved F8VBESHRLf P%PEFQP@HmQHHCpN%aOé% protease

1BH§E§ESHtWEtHeQeEtEad%h§t9£8db§£89néV86§§€ahtV?kl of
concentration values are up to 57-fold of the repllcon
7edsayol CB00&RAGAD-to 113-fold of the replicon assay

I C50 in the dose range studi ed. 036] These results

indicate th t he dos bf appl i cants
i nvention @D\j‘;mﬁ“ er% tra)tlcws

VX-950
[0033] VX-950 has been tested in single doses in
humans and found to be well tolerated (Example 3). The

incidence or severity of adverse eventé did not increase
with VX-950 dose. No adverse events were considered to
be severe (grade 3 or grade 4). There were no clinically
significant changes from baseline laboratory values for
hematology or clinical chemistry parameters. There were
no clinically significant changes in physical
examinations, vital signs, or electrocardiograms for any
subject tested.

[0034] An analysis was performed to determine the
pharmacokinetic profile of VvX-950. The data is depicted
in FIG. 1 and FIG. 2.
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of VX-950 substantially in excess of the IC50 and | C90
determ ned in non-clinical studies. [0037]

wa@emonsizagl y, one enbodi ment of this inventi onP@I/U81008639240
phar maceuti cal conpositiondoconprising: a ) VX-950, or

Id t
armun{ %J]b\}é:fs1 @Scl&eegg ! %}@%15(500 M§%rnedl%taéh based

out 100 t o about an anmount
i Hb@dnmatged cpmrolptnj]mo argl ct]rnrmrcaalmﬂaua of The

bout 30 t o about 125 in an amunt ou
G P D P RRRES Sty B e ount
@és@_b@éﬂoﬂ-zt@% e - 28 Aep adh R RGaIY g |1)Ff1fectlous

acceptable carrier. [0038] Also provided by t
VIRt ATTRY s(%£9 e leutie defgirrﬂr@mecdmﬁ@&ﬁf that are

e

H&O0Hf iy, i Tharpmadiurtedfaahoage J06,am) ctcﬁm&iamrtat]nfoﬁﬁ

* in an anount 0 t o about 1250

w0 e B U T e e £ hhe ke G ol sthd. up
#0); 1 03 - f 31 A ANty &1 ARIta 2R0 10, YHEeFRE NadHe range
anount is adm ni stered once, twice, or three tines per

Haydied her apeut| c reg| men according to this invention
j end t
to(ﬁoejﬁ rm(lr%l'eijé sage %nslt}ﬁi a%r%%]é%] %‘g evgt ﬁl érp of
aﬁp]thtemt’tm\/ezrnvem:zmmwﬂe‘ls aa:mt&t\kmdufmr tdaatdrig-aarions

eve HCV infection a patien onmprisin

St Sy iR dienst G 4Cs a9a TCu
d&l?éﬂﬁﬁﬁéﬂ'l@ﬁ'ddh—@cﬁpic%l &tfliled hereof, in an anount
of about 300 ng to about 1500 . [0040] In certain

o mentAccaEingblse of imerdy qfeddii saiaersgen

EFpoast a%gﬁlfé A[% Jra r[ﬁ]lt ot%“{édﬁbes %ﬁ%}smcrg@r%%%gs at

a) vX-950, or a pharmaceutlcally acceptable salt thereof:

in an amount of about 100 mg to about 1500 mg;

in an amount of about 300 mg to about 1500 mg;

in an amount of about 300 mg to about 1250 mg;

in an amount of about 450 mg;

in an amount of about 750 mg; or

in an amount of about 1250 mg; and
b) and pharmaceutically acceptable carrier.
[0038] Also provided by this invention is a
therapeutic regimen comprising administering VX-950, or a
pharmaceutically acceptable salt thereof:

in an amount of about 100 mg to about 1500 mg;

in an amount of about 300 mg to about 1500 mg;

in an amount of about 300 mg to about 1250 mg;

in an amount of about 450 mg;

in an amount of about 750 mg; or

in an amount of about 1250 mg; wherein the amount is

administered once, twice, or three times per day. A
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the dose of VX-950 is at |east about 500 ng. In other
enbodi nents, the dose of VX-950 is at | east about 750

wornuochsn2ed her enbodi ments, the dose of VX-950 PEI/EE2005/039240

| east about 1250 ng. In ot her enbodi nents, the dose of

Q t_1| east a 04 t .Qt her
P 2t T, B8 I L0 vt st ey
itERhdayl dan 1@idlefdeelﬁbmilalmﬂ&ﬁ,sttﬁae:1dﬁs©f0fvxw95%ﬁm ®ne
no nore than about 1250 ng. I n other enbodinents, the
BodTsF PR 54 MFo nore than about 750 ng. In ot her

YAl Menigodihe 9gR AWt %'%Otlrﬁannwnecmlagr@@qtates a
450 ng. In other enbodi nents, the dose of VX- 950 is

g hrast e arh dir eddoutg mmvanrtl@@h@r HéWh ddifresrition the

se VX- 950 e.than a Qut_,300 2]
S 5 Hag et TR hate EoPan gy Vi 050,
mmﬁmcdaﬁlwﬁmw%ﬂtde@t@mw el efreeed ,dase an
ranges for adm njstering VX-950. For exanple, in one

WY RN EPU e PR wotoorahioﬁﬂé pr&O&eut i cal I y

[m%qt abl e s aldy dher %@({bodl%lén'%san M WY Ofo rARAUTY 530Q ¢
to about 1250 ngy. 43] 1n certain enbodi nents,

a\b(l%a@u_ suadifi 30 emged mm art herpembostimeoist, 456 dgse of
V\{§><9 Oéﬁse%bq ni sttere Qlé n armu t of about o%eré%ts

I'n "ot c‘iaments Olsamnlsere

tam)tﬂﬁseofoﬂhw%@(lmt Il@a@tm@k@mo$ammtgs \txr 9)5;@16]:8
adm n| stered in an anount of about I n ot her

NSy, e ¢5S STaddimicd érseé}‘tl &e‘éﬁ%ﬁ@%’t‘: dpo mg.
ﬁHNBHhégﬂéﬁﬂthdéhagﬁ Y @io eRAdkARRSS), WXa300 dagt

adm ni stered in an anount of about 1250 ng. [0044] 1In

adomy tofl 23 e g -e i iabévers entiost imeminst, d;ﬂle\/)dos%@ﬂ §X-950

adm ni sters ed e Al ternatively, the anount of
(} 1% ac?rkﬁorﬁ stl;%rog)g)ﬁtqm ce a day (e.g., BID gl 2h) .

W(tzler]nat i vml et h:EtIﬁ’fDLGT(fbdﬁ'ﬁm‘&ﬁ-t%SO e admenicet aned50 is

three-tines per day TI gg8h) . VX- 950 may be

N AT S t Y8 aRAUF 615(% f¥out Ifnoé’&her embodiments,” the

dose of VX-950 is no more than about 1250 mg. In other
embodiments, the dose of VX-950 is no more than about 750
mg. In other embodiments, the dose of VX-950 is no more
than about 450 mg. In other embodiments, the dose of VX-
950 is no more than about 500 mg. In other embodiments,
the dose of VX-950 is no more than about 300 mg.

[0042] It should be understood that these lower and
upper amounts may be combined to provide preferred dose
ranges for administering VX-950. For example, in one
embodiment, the VX-950, or the pharmaceutically
acceptable salt thereof, is in an amount of about 300 mg
to about 1250 mg.

[0043] In certain embodiments, VX-950 is administered
in an amount of about 450 mg. VX-950 is administered in
an amount of about 500 mg. In other embodiments, VX-950

is administered in an amount of about 600 mg. In other
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[ 0045] VX-950 has al so been tested in hunmans and found

to be effective at inhibiting HCV replication.
w@\ppkiosest s have denonstrated that adm ni st rat PONUS$005/039240

VX- 950 was able to substantially decrease HCV RNA

t d t t
A e RONR N ¢ g SRR AN LAY 3 LD B ALC 1 Bouc
TN manhi birt ddreerviamiso Giuedn tishatvi-96 Oviirsala drNA ibacoreEs in
det ect abl t he Roche .COBAS TagMan HCV/HPS
Pl d T At i Bo ot S 4 1S n A an e

W-dde & Hbiaois dHReei e G@Ruilt It WERR0 1941 B
hours (q8h) , 4 had HCV RNA | evels below the limt of

44T t at ilon L@ BEhagarembadd rergss .t Hdse amowbq edt ¥X-

T A B A Evscarn iR RmbeT ¥ oso

amarmt el fghtx s slsacslme_\tﬁ_ctt@r@ﬂlta\rideewcdawrxe y., BID;
NA of greater than 4 logio (i.e . 10, 0Q00- fol d

qgg})easéﬁ LERrRafe iy oft s ad“c’ﬁ}’é“tof"ft NVESIh LS A medi an

dRdutld i dIRERNA s PeRAlRF AL thay 2 lagi 0 8y seeix-

in each of the other two VX- dose ‘groups at the
95,5er Sy ke eﬁai}@r@fstterr@ai e oBv eriychauly) dstodecei vi ng

0 ac e o i
NAWII{II’] t he eéfalrst t ree%éslytge%ogntrea ng’n%n&;ggund

t'2:6 mf dfffee 28wk tecitrth itdading MEWX-<fid dsad o .3 | ogi 0
ctlon in HCV-RNA within the first three days of

Ptﬁ% s hgye @%%@%&Tﬁt@dﬂ%rﬁmﬂm 10 /-

%&ﬂm i ed 6&a§uﬂ§t%$faa\m&alaé&%%%ed@@v A AR
in patients treated with VX-950. Additionally, it was

Idwtarrtdtyed arhrdltl qelidrse heae alegsiopw trettedch thawar ds

gﬁ% I ft n ng.
peC|]T| cﬁwrﬁlﬁe \]r%%'sllt%le5%o$t rgst n%%tt% gﬁeﬁ%ﬁﬁoggeq r%lgv
dae:velrchfmJtl Qg itrhes encthoft Hateathre Rt rads RM20 Weic diean

rate decline of HCY RNA upon treatgyent. These
e L T B (N e VAP Fage say

daa;\émsablléwcmﬁt &I eif1RCHI1WENESSRIoNARI0 apathe 8
subjects receiving 750 mg of VX-950 every 8 hours (g8h),

4 had HCV RNA levels below the limit of quantitation (LLQ
30 IU/mL) and 2 of those 4 subjects had HCV RNA levels
below the limit of detection (LLD 10 IU/mL).

[0046] Subjects receiving 750 mg of VX-950 every eight
hours achieved a median reduction in HCV-RNA of greater
than 4 logig (i.e., 10,000-fold decrease) at the end of 14
days of treatment. A median reduction of HCV-RNA of
greater than 2 logig was seen in each of the other two VX-
950 dose groups at the end of 14 days of treatment.

Every subject receiving VX-950 achieved greater than a 2
logjp reduction in HCV-RNA within the first three days of
treatment, and 26 of the 28 subjects receiving VX-950 had
a 3 logjo reduction in HCV-RNA within the first three days
of treatment. See, Example 5 and FIGS. 3-5.
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nonot her apy. [0048] Accordingly, this invention
provides a nmethod for treating a patient infected with

woiEddg/osmspri sing adnm nistering to the patient REEFBSDNS/039240

or a pharmaceutically accepsable salt thereof, in an

PEayt of Itaw)asa@%%né'@ag%d bR aBRG @ﬂale“_{%‘é}ﬁs

hours; abou ti mes per day, every 8
dm@dn&e &apldhguunlbaalegpsztteaﬁedpwntﬁayx @téry 12

hours, or,.d ) ut 3 ti day, every._8
AL 0rB00%0] 1En "eh e TOHBLPRE ShoEhLLer Ay AT o low
R0 2% BBt BAE o Ok AT NRIHEN R 1¥Xa950 1t @18 end of
patient infected with HCV, such that the |evel of HCV

ARINATION tﬁ@egatfuleﬁtllhfs ahe éé§le @tﬁometzrlnogq PEEf ENAb| y
h%%@l%%%tl%g%ﬁg %o ?n an%?%%e ;g%%g%R%nE s slower

retreatment. her €
thememheomameomﬁdd&ca1metbddHtwrRHAnupbstemeagmuXt950
@f a patient infected wi,th HCV, such that the ggvel of
THesa TRRRLSY tRESHEETeMt s S§biFYASEd UH et RIEPEIEAHCY

RNV @le¥eaRd [ 8PRICAT Ak nendetraectablepeks@vVelrs vithbsh as a
"sust ai ned viral response is achi eved. As |s

mepotderiepydef i ned, "sustained viral response means
24 f. I

(oB3E1" CREED-RRERN T IS “PyBEET o BRouY e agthshs
floy ttheamtying & pathb@mghhfbhabdawﬁehhﬁdvofcbhpslslng
invention.that e 0 750 of 950 every 8 hours
Spigistering 5@05&? %Fﬁéeﬁét Pé§XIP§ Pn hi gher
phzeughkhevelslyThe deeuai %‘é@.'t icpetrRe recongeatr atbRt
that a drug drops down to in plasna jUSt bef or e next

O@oseaO|a@OHttHéowmﬂhwﬁwﬁe@ﬁ§e@€¢aﬁﬁwn prenyel Besasy b)
bl 75@3%# ant *tl%%” g%%' AL\Y 'er\}e\./fy 3l h@‘u?%as%ﬁ abBut
ai'n dru el's n a

e nt glev bove a’'certa concent'r onto
18ion teai, N 2appmepr patre daghi eiviergn 18f heoutal; pepkd) cabioan.

ant ag ously, appl icants have found that one
1@g8| a&ﬁPﬁFsP§F|ﬁ6y756Vﬁ§yb§ %Ru§§0 every 8

[foouey, |ednt@th@% embodiments, this invention provides a
method for administering VX-950 to a patient infected
with HCV, such that the level of HCV RNA in the patient
is at least about 2 leg (preferably at least about 4 log)
lower after treatment than before treatment. In another
embodiment, this invention provides a method for
administering VX-950 to a patient infected with HCV, such
that the level of viral RNA in the patient is decreased
to undetectable levels and remains at undetectable levels
until a “sustained viral response” is achieved. As is
currently defined, “sustained viral response” means that
24 weeks after dosing is completed, wviral RNA levels
remain undetectable.

[0050] Without being bound by theory, it is thought
that a method of this invention that employs 750 mg of

VX 950 every 8 hours is preferred because the method
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hi ghest trough I evels of the tested regi nens. [0051]
Accordingly, in a preferred enbodi nent, this invention

w@emeisieso a nmet hod conpri sing adm ni stering t oP@I/US2005/039240

patient VX- 950 or a pharnat¢eutically acceptable salt

, t 750, , r
d%)ihe%\‘/elry ours tu[gg{)g vvoul bter%redggg‘%\%:ld ls the

caﬂmntagmm ttmafta\ee dduex iddlop sd @kiwirg tsc hedlesma just
ccordin i n anot her enbodi nent of this invention,
MR L9081 3 T PER PR IRAE TR B i pen

dwis), . optd analing M ddh de a5t ildh16antaiin ehedi ERichses,
VX-950 is administered with food. [ 0053] This

tion et e ral i pricviedes adavist vo ¢ Sfrdra igr eindiemd 11950 to

th X f. Telpels adm I.sfration
%éiéﬁéEﬁrgéﬁ I%%&é ogg)o a 05%363 |(§$9xﬁ%%5%ﬁnhg
A-BH garherlst,n aild dese praond (femﬂd) tSaitd dhigmaredmen,

ver age pl.asma concentrati on (C avg of VX-95Q of at
%é‘Hs'{ 56 g P e HAh i T1oon. 46 0 the

At MRRs e tile 3VGded $RAGNS1000 g/ ml
or about 1250 ng/m_ . In certain enbodi nments, said
mpﬁellesserﬁqcmrlqﬂr@ém allrlils a?@@veff@réfeé\/)eng@@hmemtt hédd s
J%f\';% délrg:fp%p%ovtl d Sc’:o g)rall n% 1s evn\rnltnhl to a

hour's after a mnls |on fer Hours,

partefeartabixy- 9B howr af f;ﬁfar&dalﬂiemlltﬁmmm addepatamﬂ@f @rarled
for modﬁ; t.hese enbodi nents t he % aVg ). i's maintained
odf PR REEIE Sifd 3RoMter’a0) Pover tiFies per day,
Areks.d ARRAs i n certain embodinents, this invention
vides a nethod for treating HCV infection in a
ﬁwﬁ%m b)ASad\mlﬂldstb@r IR Camn |zegs t l@n@dﬁ’@m@@efo@rsmto have
fgtoe'mfﬂl g%%h%‘é%& 4 24 *&%%frcﬁ l?/d Vé{‘ the
osage Or monist ered 1o rmln roug

guilaghimet- AF0 dre\eeli nvianitridm, oftrmbal&nﬂﬁ&trr@/tﬁiom\ier 3

t.he 24 hou yperl od. 522055] In certain fornms qf this

HﬁﬂﬁﬁnQﬁﬁ1 every hours, optionally with
meals. In certain embodiments, VX-950 is administered
with food.

[0053] This invention also provides a method for

providing VX-950 to a human in need thereof, comprising
administration to the human an oral dose of a composition
comprising VX-950, wherein said dose provides to said
human an average plasma concentration (Cayy) 0f VX-950 of
at least about 750 ng/mL after the administration. In
certain embodiments, the (Cay) is about 1000 ng/mL or
about 1250 ng/ml. In certain embodiments, said dose
essentially contains 750 mg of VX-950. In these
embodiments, the (Cay) 1s obtained/attained within 3
hours after administration, preferably 2 hours, more
preferably 1 hour after administering. In a preferred
form of these embodiments, the (Cayy) 1is maintained over

about 24 hours, and preferably over 12 weeks.
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formis admnistered to maintain a trough plasm

VX-950 | evel m ni mum of about 800 ng/nL, preferably
w@bwans@80 ng/ mM over the 24 hour period, and POT/ES2005/039240

preferably about 1000 ng/ nmiSover the 24 hour period.

[{o(b%iq] I'n Ger, e%‘t%fjgf &I B SOdiTR § Rrention provides
y efre [

her apeuti cal ct1ve plasna concentration
a0 hteatitroed fand tar eceritrey MAV dugledtevel iirs arpattiante thy

These net hods ar articul %Ié)y useful for treati ng{a
alag‘ﬁﬁﬁsstlﬁrﬁé}qﬁgtf HERS G PP SHHSEES Vg2 >0
o&x930 oAty o ERRIrR itthe He Qléd ¥-t236 Alsasma

| evel is mamintained at a m ni rum of about 750, 800,

BT, CETTD g MALIn @ T4V Fpetod. VANt evel
BELIRBRR L P te oun) el 5 060 o,

00551 nventr arer tAdeoridimg yof tuhduglenbeddineenaf, alheutdosage
750, 800,900, 1000 ng/nlL to about 1500 ng/nL
SR i AR SET & B ErSO0 P 4rOUAR R SrRe e 5d
1&fvdihing diMENtd O dR0BH0 NgsenPr YR -d1 12 #R3A39 00
formfor delivering VX-950 to a human, wherein the
ngu'SHg@Viest raleomdr isay perigsh, adwl dades @ye e lwh@dpout
] 1 r a [ a 24 hour period
lfrbgflan?lz?%]@' Zoqie?%uég}ﬁe gélag{r%)gﬁv%%g%'evel t hat !Os at
I008] abouin Zx0-treg/rmipr £RG regl mbc@itheny/sma, or 1000
ng/ mL over the 24 hour, period to about 1500 ng/.nL
AR chﬁf(f‘%‘?é%i% 0 3B TS T G THIT dver t he

oAt 91da ReYd f.cdrdQn8] drdRRi Mevehen 2 nEBied g t Nithese
invention involves treating a patient infected with
mgtiodsh @ nee idradiimrdiardy asafev d@r taleating @ hagiedl v,

AT SRS MR sansey oheloeg
farrmeflfeaditdny,e whearepe e trespons&X-95 tagilicaved 1ol is
TR S P oV SRR hod 3T 100 osiibhs 6 4RR0
¥y ImIAGUBVINR 4 hour period. Without being bound by
theory, trough levels of more than about 1500 ng/mL are
thought to be not required by this invention.
Accordingly, trough levels of about 750, 800, 900, 1000
ng/mL to about 1500 ng/mL (particularly 1000 to about
1500) are within the scope of this invention.

[0057] Also provided is a dosage form for delivering
VX-950 to a human, wherein the dosage form comprises VX-
950, said dosage form when administered at least once
during a 24 hour period maintains a trough plasma VX-950
level that is at least about 750 ng/mL, 800 ng/mL, 900
ng/mL, or 1000 ng/mL over the 24 hour period to about
1500 ng/mL (particularly 1000 ng/mL to about 1500 ng/mL)
over the 24 hour period.

[0058] Ideally, when a method of this invention

involves treating a patient infected with HCV, the method
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undetectable HCV RNA in the plasma by at |east 12

weeks (12 weeks or nore) . As used herein, HCV RNA
wheiongsi2smdet ect abl e” means that the HCV RNA i BCPUSBEH 039240

inless than 10 U nl as desterm ned by assays

r.ei al I pref
SR LA 200 AR Rt D Bl A sy

@%@gﬁl%@@ﬂ@snﬁ}@m@tunﬁeﬂmnaﬁ d/XaH’?(ipD lamdp| s

R BT S T B R e
dm@mﬁ@&e@mtléml@éﬁ VADREF A6 In

certain dosage forns of this invention, the dosage

FRATAQBYHG HarRPnsfe idos &ye fashlyse®ne oxdhaiisiofr a)
q_g%g)t 750 f
g%ﬁéﬁsagg} orm |lsr%trhﬁm stere sr%ee%?l(fréosviéﬁhggeg’h%
vrglat quarakdee HOOGNA lim gdrd ailrserbdgi rentlsadthd 2 weeks
reat nt durat| n wth VX i S _sh er, than the
K lor G SRR e P Beind

Qﬁmd&me"a n@tﬂmctmm et @Nphllss IgPIHION N less
i nvolves the treatnent of a patient infected with

Gerbthfhd U He gt idqtermiiqliPy GEReMFEFrI9OElivnf ect i on
do?m&c-ﬁ:ecl 5:l]ty ‘yvfafl l%lﬂlt S’tar rg %P atsr %tt[egrgrgéﬁe%e by

nmost prevalent strain |n t at es
tApp |IRosdret SaRAE T@lcg@rﬂ%rm\gmm %Is$dmat adni ni stration

950 decreases n ter| dALTI vels in vivo
Rla=d 00 BRSSO NAPLEIN WL i o

G’Uﬁd&it&%!ﬁfcﬁf ABe) Hee\ceit%l\e@rae b’gw,l SQAneG I8R5t RON cading
adm ni stration of VX-950. ALT is an enzyne that is

dpﬂs@séﬁt 3 rpamwt emrs O%ethq%ﬁn@ell earl@agdmsyspse
i amga,s A lni the cell into the bl ood.

BI 00 ALT Ieve S are useful as a marker of I|iver

080 mmat iIon Cxﬂrt@amagbsm foratsy arfa t¥ashiimvefation, the
nder Sev at i t i.S Vi rus" in Use

arﬁagr htﬁ‘r OFEHss TioN GRSt eldgé:r?t er ol ogy

admhﬁﬂ%ié& tH&ﬁﬂﬂadlng dose contains about 750 mg of VX-
950 and the dosage form is administered three times in
each 24 hour period.

[0061] In certain embodiments, the treatment duration
with VX-950 is shorter than the current standard of care.
[0062] In certain embodiments, a method according to
this invention involves the treatment of a patient
infected with genotype 1 Hepatitis C virus. Genotype 1
HCV infection is the most difficult strain of HCV to
treat and the most prevalent strain in the United States.
[0063] Applicants have also demonstrated that
administration of VX-950 decreases neopterin and ALT
levels in vivo (FIG. 6, FIG. 7, & FIG. 14). AST
(aspartate aminotransferase) levels were also decreased
upon administration of VX-950. ALT is an enzyme that is

present in liver cells; when liver cells are damaged or
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ed. , p . 127, (1998); and Andres T . Blei, "Liver and
Biliary Tract" in Laboratory Medicine , D. A . Noe

wanealert C . Rock, eds ., ch 19, p . 363 (BCOY¥2005/039240

[0064] Neopterin

ryt trj_hydr teri:di.ne eri di
%‘%rl%\l}%td?/vg#h&teaﬁ% pr oéuce%yggﬁn l%ttﬁe)crl}let ggnglhsm %;LB%d
AQTanesiele tameplmcmﬁlm&t as( @r R)arkehsle@m driivieri s nfidecmeedon

primarily by nonocytes and croph u tivation
By oG -er 6fF Sgarhie Y6rS Pﬂaé?’fﬁ ng §aélﬁl§rr°’s ﬁ'glaker
'@ieﬁartf lrargmat QRyusMeQRt @isicn ahey qh%eq}r@%eftca%qu)emblfy _

el evated in chronic HCvinfection (iroga, et al. D g

Iawrg&orygg‘:ﬁs t39 i ﬁ)as L2485 eIE) 0g¥he JeRgsc Bed Pﬁit§§ e
vel eo I t [RYA al s i e
1 &nid ]_%n/ ﬂtr%t?ﬁlg? Eﬁgig%}nd )cég’o?gl \r%%i a&r%l%/ega%
Bdatlerxm mechcdthe mharaag:@s:altmszemmlmﬁ@m eDi.nA. Noe and
concentr at ion as mar ker f m)ngcg e/ |gﬁcr ophage

RebshE Gy mkngegﬁm nicr dt |oﬂ?o iBi't or of
(00 NRRAA ROl 6FS Q- A tHeSCltirhed d py_VbF%lesle

adm ni stered for 14 days in a random ze
isi ienah,teplisidaiso degrtviedliived thadl tisp pEoduseds tygynon the

t.s,_i nf bl e :
Nt O S
pord)cedl 260 magy iqly2 ivy( ek ters ah@ceb@r@@ha)gesSapum

neagpt er,i n ncentrati ons were measur ed
3 Cohstierie SBTaA R P ST Ar P INES e AT, 13
By denngadanfat iGer MiebRleRelifatiReRre. at day

7 and 14, and at day 10 of followup. The lower limt
fafeaemedn @3 altBr was chnemil HCVHEVIRNA 1R (Rus&egad et

AL ELGR A Sl s 10 e, S B alitin
pdadma 1@l 10 of. GeopkRahGV iRNAdaW/tily;, ihdRvaidukd sHEE RNA

U m ; Roche Di a nosti.c Branchburg, NJ). [0066]
DSIMSTE darti ARt rati @ﬁlodf/sivx 950, every patient

[DEHSt nteF @ ned, 06 1d1-@R tish Adednihead the @hbndese in

serum neopterin concentration as a marker of

monocyte/macrophage activity during administration of an
inhibitor of (HCV) NS3+4A protease. As described herein,
VX-950 was administered for 14 days in a randomized,
double blind, placebo controlled, multiple-dose study in
34 patients infected with HCV genotype 1 (Table 1).
Patients received VX-950 450 mg g8h (n=10), 750 mg g8h
(n=8), 1250 mg gl2h (n=10), or placebo (n=6). Serum
neopterin concentrations were measured by a quantitative
competitive ELISA (ELItest® Neopterin, Brahms,
Hennigsdorf, Germany) at pretreatment, at day 7 and 14,
and at day 10 of follow-up. The lower limit of detection
(LLD) was 2 nmol/l. HCV RNA was assessed at frequent
intervals during the study by real-time PCR (COBAS® TagMan
HCV Test; linear dynamic range of 3.0 x 10! to 2.0 x 108
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groups (Table 2 ) . In the 750 ng q8h dose group, nean
HCV RNA dropped 3.6 logio at day 3 , and 4.3 |logio at

walago62g0250 N t he 450 ng q8h and 1250 ng ql 2h doBET/US2005/039240

groups, maximal effect was18een at day 3 to day 7

e an . iRer TBRR Vi aly et ween day
H%QLnd dgyg¥&’.Lﬁggﬁﬁsﬁﬁap%loads ﬁﬁgﬁgésgggﬁ% all dose
D agunes tdursi, n@riaoldhdmrgp. NAdvant ageously, bot h HCV

tr ment na ve and .previqusly treat patients .
(BOFRT Shraia RETTBE Roge tarn HiEs WRRvae| Gi<iRs batient
HeRineted tdd Bl 62-168, anek-dp Gn KABaPotdnPripralty eed
patients and treatnent na ve patients responded to
vrugs0.(Tedrl et e -avdindahee 760 dgukiBh gesiceprourhameny HCV

I cconrd] t_hods this Lpventi
RIR%C Itdl]f ?gﬁat%(hEjil 0 ? S %V\,hl g>:929 I—%S/ éé[rlg a3{T’Erre n d h4a'(s)§ nlo({blﬁ eéé A ?%’ egE :
Tor thas 468 med gsihnanddilrg Onawr KeLpo ddiskg grioabsund,
rel.apse, and breakt hrough patients. [0067] Baseline

TR SR AL Sroy Sheg ah Bavad 5 fent ] ERidpveday an

in®Rleake UPPEea Ritradf 18Rl tiddel) dhy/ 7nEBL Bhy- 140
the 750 ng _dose group the decrease in neopterin
Megip aiadlt d ogslseinga case¢dt dnplbddelosikegamrrsi druirflngant

t 4 e qr i ay _14
258 oh AeRaP R N0YT B R Pyt Ttg Ve ana
pienn oMbilyney cbestd, pata ey sqBknddie Gromp thephatibdasday
éﬁ 7.32 + Q.48 nnol /1 v 9.81. 1.36 npgol/1 P = 0.0336,
LS ait PEE RO ai PEd SFPEESER. e EACheddfePPA FéFel 478,
DWRIME P -1} Rkl a\é@i'é%%satan@a%r%ﬂttﬁﬁw haibaegzﬁé@; efBs
g8h dose group (FI 7 and FIG 14) . In the 450 ng
rgspoaess FroVF-2Rd -t h&or2sbemgvgliganges e fgdoupt

[ e in | . stall er (FI.GS,

pgIeB T R, TROTERREAEED, BYERINE S5 FRe BechRbR et
tihi st hepleacéba dhelpdeFitBosé aherkl 6GCV7 tyeatdean has not

neopterin levels increased in all dose groups _during
BEEP UG5, CFOBB8) TREAACAL TRFEVEIET BPBy ESHORALAT.

reagahiane redepiseas aaaduwiieat t8esuad batakhtgroups (FIG
[%0%7] N%ggeéglelgﬁggierin was elevated in 23/34 patients
(mean 9.33 nmol/l; upper limit of normal (ULN) 7.7
nmol/l). In the 750 mg dose group the decrease in
neopterin compared to baseline and to placebo became
significant at day 14 (750 mg g8h dose group baseline v
day 14 10.48 * 0.84 nmol/1 v 7.32 + 0.48 nmol/l P =
0.0104, Mann Whitney test; 750 mg g8h dose group v
placebo day 14 7.32 * 0.48 nmol/1l v 9.81 = 1.36 nmol/1 P
= 0.0036, unpaired two-tailed T test). Mean neopterin
levels were within normal values at day 14 only in the
750 mg g8h dose group (FIG. 7 and FIG. 14). In the 450
mg g8h dose group and the 1250 mg gl2h dose group,

decreases in mean neopterin levels were smaller (FIGS. 6,

7, and 14). Mean neopterin levels did not change in the
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i ncreased, returned toward baseline, in all dose
groups during follow up. [0069] Although HCV RNA

wo nimseseed in the 450 ng dose group and 1250 nRCTIUS®05/039240

group after day 7 , neoptendn and especially ALT

u ase S rJ
I%%%%%%}%&‘%%hq?gﬁfelateg?MAt ecllne |n%%%%%ﬁﬁgn lgvels
iAICE daaeed arﬂuﬂlngiatwgrgmms Wrdsg fdaxiowetupdecl i ne in

erin cqnecen tration was, in the 750 ng 8h
Rk 1gr sty Sp ol e 68 S Tode g fkg eased
Aitikhy i@l riedughi gy HEY RN )at @@énlﬁLTAflte@rels
day in the 450 ng q8h and 1250 ny qI2h dose groups,
wcrwchecmtemned dpeiay & derseddae whHin @ LACIORRA 9T oups

rea These data suggest that inhibition
dé’?l(l%@é A cglgjl on by VX-950 results in a marked
[oE9Ine Aln:hsy&ﬂemcnl iRNA dmmatearsyedading \WHey 489s ogi dlose:
with viral infection. [00 950, al o anel i or gt es
BIP B AZPY I N e P R ARHE ol (s EBORGS T LR and
YA QA3 Ain  BRAGIHI LRIl aRXRIREST 01 g@E- HeV mean
protease-SEAP in SCID mice results in elevated ALT
nm@nmmormmt@@tam icoratedd isd twiddy el e hn HCV

m ce % SA?&Pg-;%Elsetl%n In t%%&%ggts:fazﬁper@gm eregI evatl on

dafc1AInE lievelean ﬂdﬁﬁtﬂrykxumnbemﬁnatmmnmmmy umﬁmmﬁ eIt mg

of this |nvent|on rovi des nethods far tr
i A A Bt r o ot (TaST REEIEC [Fbdose Group
vt BN RIS i @idw ﬁNAV%ft, d%’zli@ NASHer day

al coholic steatosis, and Reye 's syndronme in a patient

% Hat the &i%tharo 1[BR @31 tlidhd &g m;\;lhw@gvaa gEoupge ALT and
RS AR PR AT, e el a1

IS eit |ve or ‘negati ve.
ﬂﬂﬂfﬁﬂse&uﬂ|mhﬂﬁe;danaasﬂggeshﬂnMaﬁlmﬂhmbﬂdmmm.%X L

cks i.mmune evasion in in vitr
rep ication by VX-950 results 1n a marked decline in

systemic inflammatory activity associated with viral

infection.
[0070] VX-950 also ameliorates elevated ALT levels in
an animal model (see WO 2005/025517). Specifically,

expression of WT-HCV protease-SEAP in SCID mice results
in elevated ALT levels that can be ameliorated by
treatment with VX-950. Expression of WT-HCV protease
alone in SCID mice also results in time and dose
dependent elevation of ALT levels.

[0071] Accordingly, another embodiment of this
invention provides methods for treating or preventing one
or more of liver damage, liver inflammation, steatosis,
fatty liver, NAFLD, NASH, alcoholic steatosis, and Reye's
syndrome in a patient that is either HCV positive or HCV

negative. The invention also provides methods for
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[0073] VX-950 restores | FNb dependent gene expression

in Sendai virus infected Huh7 cells. | FNo pronoter
W@ed0se5250 decr eases in response to Sendai Vi r UBCT/US2005/039240

stimulation in the presenceoof WI HCVpro . VX-950

]%1{%% -I;ch,\éor!% g‘tpé% 1 Fat r ' I -

pronoter aécét‘tlelvogilon. atﬁ%'ilt%o e%écsde%gé%ﬁ ﬂzolgquve

drunmduwsrtnoree, NS3/4A is known to be i nvol ved in evasion
jhnat e def-enses T enden hanj

Aot AE © BRI s B 50 poceetamhed thits VA-U5D

BIBRIRE MAS] O LAt tigh Vid a}i &) Si St ence. .

Accordingly, a conpound that Tnhibits both viral

[rRﬂWr ot eV Pk axes tiny e d BV aglanensienthgane qemasses on
%e‘?ﬁ%aha%%us’*c{ cgc%%)\ﬁl%%oc 9550 Nasi el to

I'nparticu |b|ts Im-vitro
adteamage defcrRides wihi ofespbra;eTLtRB Sﬂiﬁmlowlmust ei n.
Fl GS 8 10 [007 Wt hout bei bound t heory,
Gostle dHASSHEDS T e O M9 age

cméﬂa%’méy G.Irfé_aS/\fBr Hw&&lnr&ﬁé&m@uﬁﬂé&l%rﬁ%p&ﬁw
NS3 protease active site. VX-950 binds to the sane

HomPre e iiga tgfort he Bt Vi sinde FA$S TRISF and bl ocks
cI ea 0 I .
HEAF| LIS MO LN Lo AP0 S PR i

amdrediﬁ:emmind idefdrmad edne eid. herPR'liRI—laayen@NnétB
Li.n et al "In Vitro Studies of Cross- reS|stance

%I}Josﬁ‘? AgS el e Rep@t B YIRS SFqaResing) -
TG Sagfidd RIS Q&P d ARE BliL N8 vente. Bi Ol .

Chem , (August 8 , 2005). Because these viral

ARHqrehrs ,e 81 eqund tw amdrijmdrs ikgténtvigi@lbot h

R\%ltr)ﬁ%m & OUnsglr%{;%%ﬁieor aasq%ﬁ?”sor?lsre ;ﬁ%e?e%%%es is

iseirmab lia ndrpahmtafge@fsa\}(/ af\/f)eaﬂmgws rhmemg showiAeB do
TR S RS e 0L T 5,0 A

d e Okyvifcrd MauRe @8 ihiptor protein. FIGS. 8-10
[0075] Without being bound by theory, modeling
suggests that VX-950 inhibits TRIF cleavage by NS3
protease. TRIF binds to non-prime side of the NS3
protease active site. VX-950 binds to the same non-prime
side of the active site as TRIF and blocks TRIF cleavage.
[0076] Additionally, applicants have shown that two
VX-950 viral wvariants, Al56T and Al56V, show reduced
ability to cleave either TRIF or 4A/4B (C. Lin et al. “In
Vitro Studies of Cross-resistance Mutations Against two
Hepatitis C Virus Serine Protease Inhibitors VX-950 and

BILN 20617, J. Biol. Chem., (August 8, 2005). Because

these viral variants are less fit, they are inefficient
at both viral polyprotein processing and viral

persistence. Without being bound by theory, this is
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Accordingly, this invention also provides nethods of

i nhibiting HCV protease nedi ated evasi on of host
waledoenseso . [ 0078] These results together w t hpahesion5/039240

vivo data disclosed herein2indicate the effectiveness

f t f
Ro%%‘%%?accor oerl@%%r{zﬁag%yenv%ﬁ% on argffgeg%in%fg:t gr dojfng £

lm/SCngsl errdnsagﬂasfmramem i IFTay e 1tihdr® .one dosage form
in separate doaefor eac age formi

[éb% T st er@bllsab‘zﬁff dOF Sh@ a@ﬂ%‘aﬁ’ce

Pl r AU ¢ O r O Y arse%rrrrelriﬁucaddm%ﬂ QAR R SHIR: .

than once a day, one or nore pill or dose may be given

Pa:tccezed:lmqlme tgers dayqreipn algsi Inrowuﬂe@e e thesisp et

day. or, ree ti da

lnrarr%;lb SILHO\%S Q]{rﬂ:searsneve"{rre qsloa% W ﬁ‘ya?Slq Sft hq east 2

d;éﬂér&:@;ar dose) . [0080] VX-950 rray cont al n one or

nore asymetri c carhbon atons _and t occur as
Al o 48 it fata

(OQ7Rat es HRFS & IE Stadptder

cﬂr@éﬂ&i&?@%f&ﬁ"ﬁd&k%%@%é N Ad Qualerfiiastr Q@Wﬁ) -as
Al'l such isoneric forns of these conpounds are

aexmres@héyrapml uded in the present | nventr on. Each

ge Cc f ration.
BEEPIT LI PR s B R e e
1\&0&5@1@1[ Qﬂ@(pitcﬁr&&{jysﬂerttﬁdldﬁﬂ aMstnlngiLet hic&arge/emmora;r in
Pr ef erred enbodi ments_of this invention enpl o% VX- 950.

NYEB 1R RRUIWPIRIT R ied By kiR FradqtaLBnEms -

ddcrd aBthpd o i dapventdiydd aRIng éﬁﬁﬁé&é&%ﬁty

patient prophylactically, and that patient becones

o echedwidarkepad tdcsﬂ@ vifrars dasiegratgtodnansy calling

€ f néorsef Itquoeré rgl'%:r} ! a?e({a f C)ro(?ie Y %@eo%lqelntorﬁdose
i s 9Hvention provi es héds for° (Tedt I'ng

e ventgngera Hepatdt itsin(e ipdrecidyon(d iy .g aatple'rm three

times per day or 3 pills, three times per day). Most
embodiments of this invention will employ at least 2
pills per dose). |

[0080] VX-950 may contain one or more asymmetric
carbon atoms and thus may occur as racemates and racemic
mixtures, single enantiomers, diastereomeric mixtures and
individual diastereomers. All such isomeric forms of
these compounds are expressly included in the present
invention. Each stereogenic carbon may be of the R or S
configuration. The D- and L-isomers at the N-propyl side
chain of VX-950 are expressly included within this
invention. Preferred embodiments of this invention
employ VX-950.

[0081] As would be realized by skilled practitioners,
if a method of this invention is being used to treat a
patient prophylactically, and that patient becomes

infected with Hepatitis C virus, the method may then
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[0082] In addition to treating patients infected with

Hepatitis C, the nethods of this invention nay be
wa@is@dosnsprevent a patient from becom ng i nf ece@mUS200$1039240

Hepatitis C . Accordingly, 2one enbodi nent of this

ﬂflé’ae@tﬂﬁé‘ A des, 8 Mot dQr, RIRY RIG b dieRAt 1dHiS

Cvirus infection in a patient conprising
Jardmrmlsirerprrcgntd)est hvee tpatd serftora tosrgpnisid icon rorevdosdAge a
cCco to this invention. [0083] Methods of
]{ rg C? lﬁﬂt%ﬁ}% s8¢ i VEHtmi ni stration of
mner C QIFp QERTit t iGAITRYd i timAdldilcony agRidted with
sel ected from an i munonodul atory agent; an antiviral

HERei L tidh G g weRthsidsHof m%@{s(eats'éfe(rmm meyape used to

H\Q%e cyc 35?3(0t eéjlgt]ﬁ%nq{&é?@%?%rlé%ase ; zftr%psnmltor

Hepd tnittelranat . r | Avorsomni reyityr,y ,oree EndadtisyEent rafmtiirsal

%g‘%ﬂbl tor; %?Peﬁ%t ocC eltﬁ’g’%ac?&disg’d#g’ihl bitor; g{regast&tls o

xﬁl@iwtlegtéd&mramﬂ @'ﬂaﬂl@nt()fcdﬂpfﬂsﬁ@ |édﬂnﬁrnl%rﬂerﬂing to
[1?15884] Accordi ngly, in another enbodinent, this

&1 G I Y roo Vi 0L tieth &F %ﬁﬂqeslfrﬁﬂhm%rﬂléﬁ e

%E%?qp& ot her anti -viral agent, preferably an
tgﬁttsi - agecﬁ?'. Such anti-viral agents include, but

r083ot | iMathedist @f itr?rrﬂlmcinnmmwcoryna@geﬂts& iswvetl vaes
- .. h- nd g-interf _erons or m)sm | at ed
R A Thi PR COMPBTILTS © CINF oo Fh:

ddieri il -agdrd RgetSed FUGh 3% fllnbrﬁh\ﬂdn{daulatory agent;
amant adi ne, and tel bi vudi ne; other inhibitors of

e PG it i ad RS 65! (RSAINSDT 1$Hi BIQVo oF Cdred SRS NBEA
H};\P{ R Y=R)) r{”léﬁi bqh\:stirOfOfOtatﬁ%rt 4 9 ét” 1tnheth"elc\4cv
I e I nc In e

cycl e, i case ymer a
m:e‘iealdwﬂfeot(eﬂsmn rtihabl IN®3s/,4 A l}plndndamres ofarl mnénrhajtor of

bos br oad I hi bi.t h
RO D (2 0 & SEAMADIS GFAUCE St at os

1l?ﬂhQﬁtto':'r,,8Q>7n & Gyt A Ymk! &- 46,3446 t B ;094 472,
combinations thereof. The additional agent is also
selected from an inhibitor of viral cellular entry.
[0084] Accordingly, in another embodiment, this
invention provides a method comprising administering VX-
950 and another anti-viral agent, preferably an anti-HCV
agent. Such anti-viral agents include, but are not
limited to, immunomodulatory agents, such as oa-, B-, and

Y-interferons or thymosin, pegylated derivatized

interferon-o compounds, and thymosin; other anti-viral
agents, such as ribavirin, amantadine, and telbivudine;
other inhibitors of hepatitis C proteases (NS2-NS3
inhibitors and NS3-NS4A inhibitors); inhibitors of other
targets in the HCV life cycle, including helicase,
polymerase, and metalloprotease inhibitors; inhibitors of

internal ribosome entry; broad-spectrum viral inhibitors,
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WD 97/ 40028, WO 98/40381, WO 00/56331, and
mycophenolic acid and derivatives thereof, and
W(i)lsmdimg, but not limted to VX-497, VX- 148, panusmns/039240
VX-944); or conbi nations of23any of the above. [0085]
r 91355 (4

Sqrr%ulenorm I% ol%/rglcorrpounds |Ig)e usegis%/r?q{:g%t%itl on
St dthesa Feorspourkd, 8377 tdi 6, |6n\,4&9r& |1c7r8 i ric3ddie, 4 85ut Gartsandt72,
limted to, those specified i /18369, which is .,
Wt FOF b THor H ogp el A O(ode, iy Mg
dd NPt 2eanfhdiages ibrddime hd ArRAgR1iAL, ditheckl
t hi s di scl osure being K&m fi cal | y incorporated herein

piynirtedrien gy 491,00%11 i landtareVXagddt)s iarcl ude
d fna 8s61d be@rh‘i yhl shed U.S. Patent
ese

i ons bﬁ | ca I'ons provide additional
EQIEBH\] ngs (nfhem)mpgnrrtds @Endy rretfmﬂ&ntﬂmiommﬂlchtbﬂyusaﬁ
|nconb|na}Lt|onV\nthVX96f50in odsofthls.
FIHVEHTSH L Y AR SOr He mbination

wieRatd tddinpdund %@qﬂlm@;&ﬁlmatlr@mcféicfbdmt&@&ot
and conpositions may be used in conbination with the

Wevhotb tind Burfposingoisiadt ithdQri@ye®3 6%y edtidn isror
1%%?" e Ié&? rf’érsecl déf{leer di sel Qs es, fg{ Omtgi]aggoesezn

ons 18 tef be T eference
]putés catd Dramunkere k2u7t4 J tlJShi)lAI tdhearet e 6 hdtirthell this

i scl osure of, the conp articular
AT 5 GRS S e HPFaerbiarein by
Edmlafy) such publications | ncI ude U.S. Patent
Publ i cati on No. 20040058982; U.S. Patent Publication
MR8 610050122412 otiheg; Fuarem imgdludeatihas euslescribed in

GRS R J or A o a6BI 003D 5 batent

kil i et i s Moo 200 GRRPIZ1iRindl. S edéatiends Publdaatduwonis

No, 200Q40229817; U.S._Patent bl i cati.on No.
S G0, Tt RS PHAT Ot IO RSSO0 o §7X-950
Hh ShPataHoA ¢ cati On Nen A0 bEYRAGularly for the

treatment of hepatitis. It is contemplated that any such

methods and compositions may be used in combination with
the methods and compositions of the present invention.
For brevity, the disclosure the disclosures from those
publications is referred to be reference to the
publication number but it should be noted that the
disclosure of the compounds in particular is specifically
incorporated herein by reference. Exemplary such
publications include U.S. Patent Publication No.
20040058982; U.S. Patent Publication No. 20050192212;
U.S. Patent Publication No. 20050080005; U.S. Patent
Publication No. 20050062522; U.S. Patent Publication No.
20050020503; U.S. Patent Publication No. 20040229818;
U.S. Patent Publication No. 20040229817; U.S. Patent
Publication No. 20040224900; U.S. Patent Publication No.



10

15

20

25

30

U.S. Patent Publication No. 20040110747; U.S. Patent
Publ i cati on No. 20040072788; U.S. Patent Publication

wWOe06BR40067901; U. S. Patent Publication No. PCT/US2005/039240

20030191067; U.S. Patent Peblicati on No. 20030187018;

cgmféf’él% Rubd | gatd On NQ,,1200301868R0; Ao oFaten.
l1cation No. 20030181363; U S.” Patent Publication

Ukﬁ 2@ﬂ2ﬂﬁ4ﬁlﬁﬂldaﬁioﬁ%NQHn2Gaﬁﬂhkﬁﬂ4ﬁﬂ1UWﬁ Patent

40082574 _ U. ubl_j 0 50192212:
R s 2 O S 1 s oao FRHEOT: Fta s o
Fdd o stg o, No..s 2@%&&7156§51iléa$10?m1\mt gy d1catogon
No. 20050049220; and U.S. Patent Publication No.

%@O@W@mllqm NGt i |20 H&7 Hgents § -ndardat
zhiﬂllacra[et:]';tﬂ-g Nd m%ﬁgﬁdl%w%b“fﬁrson( dBedi?! 110 RS Ty
pha) "avai

eron a e from’Human CGenone Sci ences;
ZPEG- 0 INTIREN;r )U (Spegaaueertf Eerkdncaﬂtha}n Ay, . MZ(HM7e16fOr om

o ey R Aot S LR Bio i R REAL

e d 0 oMY atgoyn1 Keenid wor td, fBent rddAMiddtion No.
(1-beta- D-ribofuranosyl -| H 1
2023%%8(71a9z?o| el c AHEHM IR 1 iGAR o N® f rPHRIAEG7165;

" d
Lf'ﬁ'r § ée‘#?lroil 365%#%5(&4t9h%%£d {%%%I)[P%d 'Whtent

H%EBEL‘I&%(HJ(GI) I\(cSchE&ZCr(gS/wm&ﬁl on, Kenilworth, NJ) ;

S La Rach t]ey. NJ) : T
%(S}Yjsg:g gi @e&f g?%eﬁ %1 felél :\‘1 eZ\i u§b|) e not limited
d‘@f fméx%rﬁm:hgl?wiheyn é\gferoﬁq‘fﬁgﬁlﬂ vailable from

(recorrbl nant interferon al a 2a aval rom
Hyofefmefemdree RacireceNut |RRG- INDRONGBERIEEAR(trr feron alfa-

terf, allabl f rom Baehri nger. .l ngel he|m
B £ e G Bl P ey
PursdnN-e bl (enduqf}armt@r aln Rqha- dnhtardenonswsiahmse from
Sumi feron avai |l abl e from Sum t ono, Japan)

q_mEm@(ql)pO(ﬁ%%reﬂiﬂﬂldJWéjhl 1\7a7\)a| Imatee ifiem (@ -Besa-
%—rfc% lh 1% %atz %r 'trxaﬂar%)o (f %L%%Wfa%n (d% m xture

of natura al’pha 1 nt'er'ferons nmade by Interferon
B idredds famah G |IPAsimmaceuticals, Inc., Costa Mesa, CA;
described in the Merck Index, entry 8365, Twelfth
Edition); REBETROL® (Schering Corporation, Kenilworth,
NJ); COPEGUS® (Hoffmann-La Roche, Nutley, NJ); PEGASYS®
(peginterferon alfa-2a available Hoffmann-La Roche,
Nutley, NJ); ROFERON® (recombinant interferon alfa-2a
available from Hoffmann-La Roche, Nutley, NJ); BEREFOR®
(interferon alfa 2 available from Boehringer Ingelheim
Pharmaceutical, Inc., Ridgefield, CT); SUMIFERON® (a
purified blend of natural alpha interferons such as
Sumiferon available from Sumitomo, Japan); WELLFERON®
(interferon alpha nl available from Glaxo Wellcome Ltd.,
Great Britain); ALFERON® (a mixture of natural alpha

interferons made by Interferon Sciences, and available

from Purdue Frederick Co., CT); a-interferon; natural
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from Purdue Frederick Co., CT); a-interferon;
nat ural al pha interferon 2a; natural alpha interferon
wQ@bgospsgyd at ed al pha interferon 2a or 2b; coOnSEBOEUS2005/039240
alpha interferon (Amgen, In8., Newbury Park, CA);
herin er, 2B +
aV|r|%f%e&§§ ? atg h? FePg% aFt%EggﬁgprB
p@by&bted‘Eﬂbmeadmt@mdeSaheQ¢ ofr PegykahednEc48- hdpha
Interferon al pha-2a Conpared with Interferon aI%ha 2a

lPﬁeﬁéﬁEPPrhéFp€nPaFP€nt NGWPHTENFBRIe Fepat FEPETEON®
(ceRat b°®ﬂou IBQer@%§Dﬂ3a§pﬁa Q@lﬁ Rl%@@i%ﬂﬁus
Pererferon E )) (Kao, .

peghiliacady 1@fc e@cﬁ@g@ns aéphﬁt é Rfegldwn iKn Rt. h @tTaéat ﬁﬁﬁ@f igpcy

el ShresY 1035 "e067 =% JARRSR adlGAT6F P nLhra

Cbﬁb%&%@f@ﬁth!Eh&@&&é@@ntathﬁLaﬁehheNoHc1rehoahc.
"IFN- tau, A New Interferon Type | with Antiretroviral
Paciieptey Wish Hronig Seratipas §) Ezr_ﬁaigggs 889 PP-
263999 (20l0an!; et R stV he e rferbn: (QNF@hGEN@ Rakur e
Opti ons for the Managenent of Hepatitis C Senlnars
J B .Li wér abi.seddd ficagy, OyﬁpComeenwg (Etlggg)feron in the

nt rIe Ki Davi_s l. LFutu tion r the
Tkg n%ﬁf&b%h%gﬁéf pega% mlg H bgsgg @%t%rog
Hla%atm.. 163- b2 (1199291 42Bnt(e0bevki nyhphebawssoid olr .
et al ., Future Optigns far the Managenent of
mesarali's e terdsmonar N RIERTEF B@geégéayetg?rpﬁs et
ah03- 1%%3(%%%9)A.@%% Q%%%Q%@Q%nt&@%eeﬂh%ﬁ%% the ,
devel opnent” of type 1 helper T ce response (Davis et
Aglt iretrioyticed @ﬂtlan§Yf'0lPatth@lNaﬁa@éneﬁtf’a@5ﬁSI-Heéé(ti PPs

m nars, . i.n.Liver ase 10 1
5%f9§ 9 (H%P§3 |ngfe5%§D§§§ 20 Dggﬁ that gFlééléte
Eh&u&yﬂtjuﬁﬂdhsoEdrnthbfﬂbnagemenelb$ tiEpauliakloca,” E
et al ., "Russian Experience in_Screeni

. n
Sﬁmﬂn@éselnh@ﬂvﬁn PSSR SR pHPe aPPon 10P - &&@ellpgﬁéﬁferon
IBQ@HQ%h§inl6 h%kqgf%&oalcym@htﬁ%eRgitlonglfBQ - 73)

i ncluding, but are not limted to, double stranded
Management of Hepatitis C." Semlnars in Liver Disease 19,

pp. 103-112 (1999); interleukin-12 (Davis, G.L. et al.,
"Future Options for the Management of Hepatitis C."

Seminars in Liver Disease, 19, pp. 103-112 (1999); and

compounds that enhance the development of type 1 helper T
cell response (Davis et al., "Future Options for the

Management of Hepatitis C." Seminars in Liver Disease,

19, pp. 103-112 (1999)). Also included are compounds
that stimulate the synthesis of interferon in cells
(Tazulakhova, E.B. et al., "Russian Experience in
Screening, analysis, and Clinical Application of Novel

Interferon Inducers" J. Interferon Cytokine Res., 21 pp.

65-73) including, but are not limited to, double stranded
RNA, alone or in combination with tobramycin, and

Imiguimod (3M Pharmaceuticals; Sauder, D.N.
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RNA, alone or in conbination with tobramycin, and
I m qui nod (3M Phar naceuti cal s; Sauder,

wm20s/osarzsunonodul at ory and Phar macol ogi ¢ Pr opere1/85200$/039240
Im'qui nod" J . Am Acad. Deﬁmatol , 43 pp. S6-11

8%9) ]_;é?&% art age 272,
Ilne 1% to pagels)g7 ﬁIC\pIElqﬁée 8 délg%:t}osure bel ng
Tpepi fedl |.Y. i Acoriordt e:dazhrmtmln by43r girer eftcell [ GOBH]) .

' Kill d tit 950 _j
A5 A AT i Ol e e P AT ST T G G A Hate 1S to
page catd y roie nd stieiad radllosurdd though seddfically

admi nistered forms are in devel oprment . Nevert hel ess,
RAMBRF HR GNP ty (IREGRATRRIS or conbi nati ons of

Elgﬁdésj nventd ofy txoecaé’@‘n:?zcl&f'ﬂ G dosage Sr%{éﬁ rox{eer% &rx-

each conponent bl nati on "accor
130 sis rpaeerﬂfemb]rmwd]mrmdmanesi eneadl]s_,eparlatteiryﬁeron is not

ST, Bl AN LA o o

i rciad 4 o P asd ke d e |1l£1 (cﬁa\QaLoIﬁI@H:t 4 NaJdraelddd 0
about 12 million U . Interferon may al so be dosed by

rrﬁt‘elrﬂdgq dmreimrorinidgihe metdiofidan erikingtions of this

rrg/ v&ﬂcfrggé%]sark gsﬁ]e o%h%ne%@%nrg%sx%% %ngzlrg(é
éatﬁi bt drgronsed ofn ac arvmeeitriaon om tdrddudingiventtlors i s

SRl I AR S0, S S o

dry; adoratindt i o fratddaesr 1o AnhidddgrBiabpdy ri0f1ed
VX-950. Accordingly, the CYP inhibitor is adm ni stered

nl’rﬁ%ltalmﬁms sIFagRR athd HigdhRnaITS tyrifcagly

Wl n the age:&' % d%j'ﬁ%‘s% b| tgﬂréo%&ﬁ& 12

minhl et aFE) i nclnioke; £ dndn areey redisd |km tdzﬂaetcb,by mtJmmgnams.

WO 94/ 14436), ket ogconazopl e eando cin hy
it e I e ch N LS R S
uéﬂﬁﬁﬂﬂabﬁkﬁof Pegasys is 180 ug/wk.

[0089] A cytochrome P450 monooxygenase ("CYP")

inhibitor used in connection with this invention is
expected to inhibit metabolism of VX-950. Therefore, the
cytochrome P450 monooxygenase inhibitor would be in an
amount effective to inhibit metabolism of VX-950.
Accordingly, the CYP inhibitor is administered in an
amount such that the biocavailability of or exposure to
VX-950 is increased in comparison to VX-950 in the
absence of the CYP inhibitor. CYP inhibitors include,
but are not limited to, ritonavir (WO 94/14436),
ketoconazole, troleandomycin, 4-methyl pyrazole,
cyclosporin, clomethiazole, cimetidine, itraconazole,
fluconazole, miconazole, fluvoxamine, fluoxetine,
nefazodone, sertraline, indinavir, nelfinavir,

amprenavir, fosamprenavir, saquinavir, lopinavir,
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fluconazol e, m conazol e, fluvoxanm ne, fl uoxetine,
nef azodone, sertraline, indinavir, nelfinavir,

w@ppsesaese r, fosanprenavir, saquinavir, PCT/US2005/039240

| opi navi r, del avi rdi ne, erythromycin, VX-944, and
-497 .. ef d.Nhi Rl tors | qg@_riton i Je

d?(%%aé'%lorrgéflg ’e,e%rt}/r%qggﬁg:&nn;ci\% t9%-4rfetalg§/1 pyr4§z7cjl e,%)\gerferred

e | iagpari tor sanch adlueiee trhitarealve.r | K@3ocodetduvdas f or

nmeasuring the abilit f a comound tqQ inhihit
ERGHIBTY B AT g MG EREE v i 556 Fertdn ke
MBS a33 46406 and Yun, et al . Drug Metabolism &

Di sposition , vol. 21, pp. 403-407 (1993)). Methods
FOR9 W al udid iy dshdammaasvea ngf e @diilditst oft ieorrogpound

VX-.950 ,and YR i nhi hitor i |_ect I 0
2004 G0 s87Ep AL e e BB A B3R 41 o
Garweats an 087, h Fhiessad nuent ican dla detuer Mawaddid sm &
har macoki neti ¢ i npact of conhi natian. [ 0091 e
%cﬁﬁ&ﬁ_ﬁﬁécﬂﬂgof"qlhi ?%fmi?é%n i@é‘ﬁ%%vi st e NG £ox
QA SLES 1M amh AR Of Qo Q¥R A tM%n $30.vx-950
[ 0092] The met hods herein may involve adm nistration
agrd co-Gidi initsitlridgtdronirofa gubiasitbiarst iadis® FMOoyR 950 and
&92?17(' or - 0, r on e
or rr@e%o a m3n5|)s't ra |yo>1§§fcﬁlcl§nlﬁ§eﬂsbdaggrﬁ%rﬁl§%ﬁ ﬁlgseggg%g
dothidi tiam iwi tdthe Isiane rdesagerf arondertdrmidief ftéreent
dosage forns. When adm nistered .in different dosage
AT CPREG N bt fHly & BRMHStBed at different
tdd®esy | NGrididih RPN SidRIl 1IANRE QUSISh tAlor] DM dddTe
period around adm nistration of the other dosage
eyl Repadniaidgisagard arnsl P iferadfi YR rdedrich VX-
g&}%y order. That is, any dosage fornms may be
adm ni stered prior to, together with, or follow ng the
padea] dosaes frortttsadd Oféiﬂi_iﬂ/)ﬁ%a%anmdfear@dneiddiatimtaﬂon
cg?$£$+%é%?higigég¥gﬂzgfugfIESS fﬁggf%égx% (%gfgggiand

another agent; or b) VX-950 in more than one dosage form.

Co-administration includes administering each inhibitor
in the same dosage form or in different dosage forms.
When administered in different dosage forms, the
inhibitors may be administered at different times,
including about simultaneously or in any time period
around administration of the other dosage forms.
Separate dosage forms may be administered in any order.
That is, any dosage forms may be administered prior to,
together with, or following the other dosage forms.
[{0093] VX-950, and any additional agent, may be
formulated in separate dosage forms. Alternatively, to
decrease the number of dosage forms administered to a
patient, VX-950, and any additional agent, may be
formulated together in any combination. Any separate

dosage forms may be administered at the same time or
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decrease the nunber of dosage fornms administered to a
patient, VX-950, and any additional agent, may be

wo ocoonkesed t oget her in any conbi nati on. Any SBOEUS1085/039240

dosage forns may be admi ni 28ered at the same tine

Srekidf 5 tggigésm-xd A &y t%o%)‘%l'ltahcatdo%%sﬁﬁgﬁ

fornms be adm nistered within a tine perio
fidrats tdieWlid ey iechl irefstentes] wertdiad \earitiage s 1 dAOGh

Accordi ng .ta the reginmens and dosage forns of this
Pertom eEs Y ST vaar s AR AR ect | ve to
tawaase thwordialg t@adHe reSaEple £1d idbsageaticafds, of
wherein said virus encodes a NS3/4A serine protease
q']f@@eslé'aﬁﬁ‘?rlcﬂnft A&A3%l1g iPresgpd d1y Gt ia_rfiﬂoaﬁlta_rﬁflﬁﬂc’ilve
& lRehiatd QLEARYAUY AJTELNGI Bhdill %4 nYel ient,
and a pharmaceutically acceptable Carrier.

wildrerimatdadel wirascampusids en N&3 44N sdamiventormtease

conprises an additi.onal .agent as descri.bed herein.

AR S O 1“5 o O e TS ity ) AmouRe

SRRASIHA AS ,cGAPIdIAL IDMLWTROI IS 1@ ent idrSi NG a

conposition. [0095] If pharmaceutically acceptable

PR G5Tu tdsipd divh s et aliq iopad diey -t hédd sgampdsialivons,
.sal ref: - der | 1 Lhar i ¢

T B B A AP Rt e e et

aggrtts aar @ady ifodd dwinegn .ac étaathe ,ccaghiopang, ratygibratoeesent

asparit.at.e enzoat e,. henzene sul.fonate, bisulfat.e,

But'yt Vel,dué"iqt rcﬁngoseﬁﬁ?&'atc&“%&%ﬁ&r“ SPGRdte s, or

GV d eperfiane@Risandts, . di gl uconate, dodecyl sulf ate,

et hanesul fonate, fumarate, gl ucoheptanoate,

[ A8 ophddp e Macan s ldie 2areptard@ 82 liéxafoat e,
DRSO AR 90 e G B cnose s
anﬁIpﬂ&ﬁaﬂdhﬁﬁﬂdgri&%ﬁhﬁhﬂhﬂﬁﬁﬂ&@@hﬁ&ﬂatepn@aﬂﬂdlanﬂds
KPS PR PR 8 e Al SHleI.
fANtdwilrRy: it at@idasy,| aligiakde, aspartate,
benzoate, benzene sulfonate, bisulfate, butyrate,

citrate, camphorate, camphor sulfonate, cyclopentane-
propionate, digluconate, dodecylsulfate, ethanesulfonate,
fumarate, glucoheptanoate, glycerophosphate, hemisulfate,
heptanoate, hexancate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesul fonate, 2-naphthalenesulfonate, nicotinate,
oxalate, pamoate, pectinate, persulfate,
3-phenyl-propionate, picrate, pivalate, propionate,
succinate, tartrate, thiocyanate, tosylate and
undecanoate. Base salts include ammonium salts, alkali
metal salts, such as sodium and potassium salts, alkaline

earth metal salts, such as calcium and magnesium salts,

salts with organic bases, such as dicyclohexylamine
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undecanoate. Base salts include ammonium salts, alkali
nmetal salts, such as sodium and potassiumsalts,

wa@bdoahsneso earth netal salts, such as cal ci um aPgiT/US2005/039240

magnesi um salts, salts wi thk9organic bases, such as

%%Fl%psﬁ%%.q'Qﬁ§ %miNTWE%Q%!egl%E“%&@p %ml%%daC&dS
S Such as arginine, Tyslne,
th Qrst BrdiR0Q%GE, AIy%(i,net henldasioc frirtthagen- cont ai ni ng

[%r oulpshglla_ be qu e%zl%gpv#ﬁrggsug%&qents asqlg&(]les may
R%(xat“el}lnqrz'e‘ae w0 R8s a3yash tis0disda gy %'lkdﬁ/'l halides,

tes, such as dinethyl, diethyl, dibutyl and
sdxcémals swithatles etlh(yrlg ety lhaleinde Hudydh chd e,

auré’ie; % ll?ﬁ qﬁ laéi g’lc%‘h[a t%%’iylsgangna%ﬁzir%&%%kﬁyl

dlrer’B‘iyd.QS damah tet1hemsl dA&h@n @fuldatesgl UWongy @hain halides
di spersibl e _products are thereby abtained. ,;313 The
SH A de V| (AT YN T iSSAdosnd Shed RLRGds

Bt AV eid AR dRedl $9 & ek DY appenrd I?J(énzyl and
appropriate functionalities to enhance sel ective

deiebiSalbngiE i2gE] oSSt rDditest icanoidrs Anbie o
Al SnAnd daglude Lhoseuhish, inaradse bi of ogi cal

on*I'nto a given |oIo system (e.g.,

fosad, | ymphatdaenmysicemu tddritrea JJﬁEft\Ym,ISZCS@p&iS&It)lOI’lS and
i ncrease oral, availability, incr ease sol ubl i té
Y sm

WSad#n S AOVER YT MecGlsw, e
SYs ept n%{ arp%%&fla@e@fﬁ}dmor{aqqgt%]e&w rmgawdcal |y

e carriers that may be used in these
anirqm@wa i liqwslasde prmnerarleaawot Quah medlitfg,catgpns are

han%ertt al ymina mdéune sigarat.e en l;ecithid

er um pro e| ns suc uman serum al bum n, urrer

SildISAReEs ;@Jﬁtr@ﬁ:;ﬁhﬂ&pﬁﬁi es,glgieym |me;1c8prdalc s@(sltda,m
&at assi_um sorbate, parti al ceride m xt ures

- atké&%gé‘ty'a"ml@tflﬁ tS;YSaF&‘%s CeftérL n@gwobus ,system
€l eI WS, SHEN A5 1BMQE anie e d %toqulﬁ_hls_&@' W8 allow

administration by injection, alter metabolism and alter
rate of excretion.

[0098] Pharmaceutically acceptable carriers that may
be used in these compositions include, but are not
limited to, ion exchangers, alumina, aluminum stearate,
lecithin, serum proteins, such as human serum albumin,
buffer substances such as phosphates, glycine, sorbic
acid, potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or
electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium

carboxymethylcellulose, polyvacrylates, waxes,
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hydr ogen phosphate, potassi um hydrogen phosphat e,
sodiumchloride, zinc salts, colloidal silica,

wo@eesizem trisilicate, polyvinyl pyrrolidone, PCT/US2005/039240

cel I ul ose-based substancesgopol yet hyl ene gl ycol,

Iﬁgkégﬁ%o yetﬁxﬁgae- yoxb%?%g§1e}yﬁﬁpﬁhggpolyners

gnﬂx&ﬂﬂﬁﬂ&n&aqﬂganﬂ anﬂjwunﬂ ﬂ&n [0099] According to

ferr enb di ment the |t|on of thi
fQQﬂg i on 158 & Bt ognt, the

'dglsctlrcaig Q:nf tth s nﬂm@{blcﬁﬁ@ﬂétﬂcﬁzﬁﬂxﬂaﬁcéﬂlm bei ng
0100] Such pharnmaceutical conpositions of the

qj?ae@@fqeqtm@ilt | asHni(Teiss A 11 Qg tomp asimmiadns Hagrt iggd ardy a
nmbi nati ons, kits, and packs of this

|nvent|on " may be adninistered orally, parenterally,

EIlltﬂQ]nguaIquh tphamizadeatti iora s prempostiopicsad lof the present

rectall sal |y, buccal | va or V|a an
1 R a2 Hrndh s e 0 mdeds

J&Mﬁdlﬂﬁ&d%t@b%ﬁ@% dﬂtﬂlﬁ\éeﬁ%ntlons) may be
i ntramuscul ar, intra-articular , intra-synovi al

admlrrd@t@m Oraww,amteﬁ%%hML@gually, by
a;]laalte_l.%n 'L%F; erac[# rcaa“ﬂtlﬁ}; Coedt%llel | %s%rllj‘f Y3211y,

ni ques nmposi ti‘ons ar
vabmnakmyﬂunjwmaﬂdQ/xmp]aﬁuaﬁunumﬁﬂwplrwbreﬂnrek&mably,

t he co itions are adm.nistered orally. [0101
o e A B ST gt S e SR S
ﬁﬂ%%&#ﬂﬂﬁhé‘Jﬁﬂﬂﬁhﬂd&@ﬂﬂaﬁﬂ1ﬂﬁﬁkéﬂéﬁﬁﬂéﬂmé%<N
ol eagi nous suspensi on. These suspensi ons nmay be

mﬁﬂﬂ%{wl@bor@ﬁ@&t@ﬁ@dhmlqlté@m :| Antyahaoatic,
%{ &P & %&%}x%é}%n% 1""%&{;‘&%
SUS pendi ng a ts ]

gen & Sterid ecta e preparatlon
trephralgede Prstferddlel v njteet atume csdltitdren aore ‘

spensi on-toxi c parenterally acceptabl e
SRR e Gy, For A S 2oftiha GiF SheEpbLy.
the REmrdilons AnNgdigaaceriala11y.

[0101] Sterile injectable forms of the compositions of
and according to this invention may be agqueous or
oleaginous suspension. These suspensions may be
formulated according to technigques known in the art using
suitable dispersing or wetting agents and suspending
agents. The sterile injectable preparation may also be a
sterile injectable solution or suspension in a non-toxic
parenterally acceptable diluent or solvent, for example
as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water,
Ringer's solution and isotonic sodium chloride solution.
In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this
purpose, any bland fixed o0il may be employed including

synthetic mono- or di-glycerides. Fatty acids, such as
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vehi cl es and sol vents that may be enpl oyed are water,
Ri nger's solution and isotonic sodi umchloride

waeoloabsmme | n addition, sterile, fixed oils areCT/US2005/039240

conventional |y enpl oyed as3a sol vent or suspending
di um_.For_ .t p f]xe

OrEE"ej1coyaec C{ljnc 4 Scﬁc’glégsnt %nétfeg)aﬁeglnlo-dc VJ‘% ddr% cer gl

drad tgteiizinm;iosudf dsolesitaldaisd arxd drdes rg;ltyxrearh de

deriatves ane uselul b 1he preparation fve oi1 or
Rlardmeaut | @ﬂéh%qqeptﬁplt%éyﬂ Do ISMEN Ahyalduer oi | or

castor oil, especially in their polyoxyethyl ated
mm Th@@@@ﬂ ssgluftiicayss Qo1 SOEnREsSianss Maay adisso

contain %[a' nafi' ‘111%1 dhlusnt Qr dispersant, such

SLII’l as CaI‘QDn ose of siml ar ISP eré
a@&f&xﬂad@n@tr@ﬂe dmrmmrdsse used imi tahe dlcypnﬂgmgoragce‘nts

pharmaceutical ly accept abl e dosa e forns i ncI ud| ng
i3 PSR & g‘é‘&%ﬁ?&rﬂ

gﬁ{grfn?d:cté'ipctl%alsllif: h s phueans 1d0§.9ﬁfé$ f@l‘i‘n@tﬂ?ﬁ{l udln

emul sifying agénts or bioavailability enhancers ich
earrtelaﬂmnﬁorﬂrgd B Ens itdyes narﬂﬁl“am Wasuggnly used

ticall ace r_ other
sglorgfraan'gtafn% s na%é"} %{)}%uss,e or tr{e(59 ;but?ir%geesm%lpﬁfylng

afngrfﬁH airt iodiliA2bilIn worposirtdarts wifi dthiexrd meemtdrary
Csﬁgiorl Si ng VX-950 and an additi onal agent VX- 950 %rld
Adtli T MANHFE I Rl PR g fGsgptable

écﬁvﬁis lQquLHQiW%ern At d 4 0% M, MR be used for
preferably between about 10 to 80% of the dosage

oy maldposedniafl shaamad atiien nonot her apy regi men. [ 0103]
T har nmage Qs Qns; of, Jd

[oJeieooér)Jal Iy ad%anrlﬁjigtSel‘lrzccei(ratg%l I'n gafn orsglﬁ%/\;gggcce% Ztlb} e)q:gosaée
01980 nldidimagadidi gretl Iagertted W09 3apad ehe taalligtisnal
p|IIs powder s, granul es, ueous Ssus nS|ons or

Nk i YHULT Pe RFSSRY Git t g or £ Refween about
1C@n{d er§og Naln @k O PN - A1SI8H HGldide A@ﬁI@S@ to 80%

of the dosage normally administered in a monotherapy

regimen.

[0103] The pharmaceutical compositions of this
invention may be orally administered in any orally
acceptable dosage form including, but not limited to,
capsules, tablets, pills, powders, granules, agqueous
suspensions or solutions. In the case of tablets for
oral use, carriers that are commonly used include lactose
and corn starch. Lubricating agents, such as magnesium
stearate, are also typically added. For oral
administration in a capsule form, useful diluents include
lactose and dried cornstarch. When agqueous suspensions
are required for oral use, the active ingredient is
combined with emulsifying and suspending agents. If

desired, certain sweetening, flavoring or coloring agents
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and corn starch. Lubricating agents, such as nagnesi um
stearate, are also typically added. For oral

wa@ebusnsmsr ati on in a capsule form useful dil upet/BS2005/039240

i nclude | actose and dried édrnstarch. Wen aqueous

. ( | | g
rrlﬁa;{é%gﬁeg{&a%%d.eqw% Ja%leor]]qsq\#i% d&s%%ga%' Ye

i's conmbined wth enu y1 ng and suspendi ng
iagentde dnfulddsimed s clerttiains s westpemaignsft,| syoupsg end
ol ari ng agentsnmay al so be added. Acceptable liquid
¢ forns include emul sions, solutions,

[UPNS| 0Nsl.t etfisse13Nd t@ld PHasmaddditd4dal compositions
Al ternatively, the pharmaceutical conpositions of this

Gnvdnits omvRiE e e Mstaskedistanest figr bef form of
%@&%ﬁ;&ﬁ)ﬂ&s{&f JRGLA AUTASLEALION. These fRy R

y mXxing the agent with a suitable
praEparad et imiciexcitfiertgadt ol tils esaluidadtler oom
t emper at ure but Ii.%ui d at  rectal teg{pe ature and
APErSor@Wing FEP 4 AL im0 YelPdad@The dr ug.
R i Ad dut NNGUHEE H06Qe: thut tteimp Le/SMRX agiad
pol yet hyl ene gl ycols ! 0105] The pharnmaceuti cal

themRfsing onis- lomali §.11 hentiesF UrayFalned @gge the drug.
adm 'Prlascteezri%ciﬁf SLg'Jccﬂidé’ ’coec%%e‘ﬂuaéée\é,"“ﬂ)%% LG talpet of

treat ment i nc €s areas or organs rea y accessi bl e
ol vteapiydadneapdlyicedts .on, i ncl udi ng di seases of the eye,

ki n, r the | ower i.ntestinal tract. Sutahle
i) " ae R A P A A e isg ol Paseh of
ﬂrh)%?ﬁ:i@fr?%ﬁiﬁpral@cgw adnliQLGe A it%ﬁi%@ﬂ@ﬁ]%@ﬁe@ﬂaﬁﬂy

art, pharmaceutical conpositions may al so be
Wi fihg dree@ath athddeatmastt 1insdseiass argee1@F] organs

SRS das st g VRS, oty
dicrgpessd iohshef dv,s they exkiimn car ectfeorlonleat o tiesit iowdl
é?ﬂ?é?‘“é&?ééﬂ}e topical formulations are readily
prepared for each of these areas or organs.

[0106] As 1is recognized in the art, pharmaceutical
compositions may also be administered in the form of
liposomes.

[0107] Applicants have demonstrated that VX-950 is
orally biocavailable. Accordingly, preferred
pharmaceutical compositions of this invention are
formulated for oral administration.

[0108] For the CYP inhibitor, the dosage levels of
between about 0.001 to about 200 mg/kg body weight per
day, would be typical. More typical would be dosage
levels of between about 0.1 to about 50 mg/kg or about
1.1 to about 25 mg/kg per day.

[0109] For preferred dosage forms of ritonavir, see

United States Patent 6,037, 157, and the documents cited
therein: United States Patent 5,484,801, United States
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[0108] For the CYP inhibitor, the dosage |evels of
bet ween about 0.001 to about 200 ng/ kg body wei ght per

walagog/osmsd d be typical . Mre typical woul d berdDEses/039240

| evel s of between about 0. 33to about 50 ny/ kg or about

# b 18 @akguty ﬁdﬁg/é% Per, dj%ﬁte[ﬁ]at Fq;tAg;;paf %rart%ns WO

sage T orns ri‘tonavir see at ent

9@/@3725,96153?“3 avod a5hye adbdddunent s cited ther ein: Un| ted
States Patent, 5,484,801, United St at.esAp

[B35002 | 696 A S THEETIPAES dalC ARSI aﬁstlhf/\% §/ 07696
FHRARAEME FD/ QY wsdPEO] %@‘ﬂ‘cﬁh% rcﬁi 'a@uscé Rherapy. The

connection with this invention can be used as a
agtuarti © foracacnee Jtrtgerrea?mentr@aa:nmmt hef cpatiiped with the

dngr.e edl entttetrhl%tlsn'q:yo @% % W L ht TA?J %r rf'o%n w1ll

Faterials %o produce P %Sih
vdape R dipen g host Hdseﬁttﬁ(éaa:mﬂi talvel p:aaret Ipcalﬂt&fcular
node of admi ni strat.ion. ggl cal_ preparati.on vv| A

MR Afn FFBRIRRT I 1 o Aa 1 9o PAERAFE R stird

oMM ﬁ%ﬁﬁ%ﬁﬁﬁhyE¥§Qﬁhd@aﬂ¥“¢§JQﬂﬁngﬂﬁk@@%dﬂﬂa“ w/w) .
about 20% to about 80% active conpound. [0111] Upon

Hredreowdntent sofcha mmpaeq@ttlsorxsomrmaam T omiaficartakdé to

0S A _cqnpound co sition or conbination of this
aClijnvgcntcgl‘()on rrc%lthe Cddn St'ered, if necessary.

[&Mquentdgon tmmmroﬁ reequanientofs condition, a
adm ni stration, or_both, may be reduced as a function

TSRS ARARIEIRE G o BRI AP Frioved
SR O S QRIS AR I Gy B Ui e i £

alleviated to the desired | evel, treatnent shoul | d
sEEsearat | evlas amentione iére, d@sﬁger em rfireaviencantof

teat nt_.on a l m curr f
Fsease rs‘—’lytrrlp drrsorn%)l%] W%’Ss d 5% u%nﬁrs?:olg)
tikfaatsym;&pﬁm f it dodageelant tv\ﬂ'ﬁ&tl'i’r&me rle@mﬁzred‘ caformiy:lon

particul ar_patient will depend var.i et
oA AR e 1R TG RaR epagiaed to the

WQ%,OMﬁ%aﬂﬂ&@%oﬂQﬁkease. Patients may,
however, require intermittent treatment on a long-term
basis upon any recurrence of disease symptoms.

[0112] It should also be understood that a specific
dosage and treatment regimen for any particular patient
will depend upon a variety of factors, including the
activity of the specific compound employed, the age, body
weight, general health, sex, diet, time of
administration, rate of excretion, drug combination, the
judgment of the treating physician and the severity of
the particular disease being treated, prior treatment
history, co-morbidities or concomitant medications,
baseline viral load, race, duration of diseases, status
of liver function and degree of liver fibrosis/cirrhosis,
and the goal of therapy (eliminating circulating virus

per-transplant or viral eradication). The amount of
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wei ght, general health, sex, diet, tinme of
adm nistration, rate of excretion, drug conbination,

wo b@ejosidgment of the treating physician and t hBCT/US2005/039240
severity of the particul ar 3di sease being treated,

rior tre nt_.hi st.or-y, - iditje C ' t
Rl R e BERA B Shi e A
dhseages] Sdmpasndfand wdre foretdrare ad aegree eind ither
fibrosis/cirrhosis,. and the goal of therapy
R ik TR A9k g AR TS T 3Tl Ehtt S viral
&asicatiqn) . The ampunt of active ingredients will
al so depend upon the particul ar descri bed conpound and
EHEL Ik esersecord s et @i atheemfmdimeny f thge invention

additional anti-yira ent. in the .conpositio ,
SRR R ey £ AR 4 i SRS ddlked Qi o
Praved dstsa ta dedhioted oy ta eatraid ya gaiddent NIH /et edhniirteh
a virus characterized by a virally encoded NS3/4A

RER GRS Prigidfass thRieI P nedesdmF forf e 1y 3is ofcydice
W rid D8y I JS1 PYs @i D SESrd i 1 Siadft RAtdMnfeutically
pharmaceutically acceptable conposition 0 f this
agrepitilole e abian athethmet Hodergfiarhi s Burfamalory

re used to t t. a patient sufferj f.ro HCV :
I e@?tﬁb%és §Jt:: ﬁ&tllrsza nn\ﬁ%etln%ril ‘_’E:roerrplfge1 eltyo e@r%cﬁ tczf't & atthleent
M f Bdrimd eftdorore GCY edutect v sevenidly drleeraadnt may

Preferably, the patient is a _mmmal. Mor e%gr ef er abl %
TP R BhteT AL H P DI WL [FAeA T e Yogayere the

derei N prendrefer abbye fOFaiSe, | the ipdt ieNeVe thelfeml .
this is not intended as a linmtation to using of these

Mo m e erfahiy 950h¢ ava g thurpas drunan yasingnot her
: . t j i
ke e S e R R R LA S

ARG Ni Neddo tdtelas @, paiients coprirsiamgiddeasteniofitation
contacting said biological substance with a

Ehat BT CHITSS Bl ol tidn ABhRIHRIRPa 1N
VORI OF &b S 1 RN 10 o R DI Q1Rg Gadn JRsHaRGeS
method of pre-treating a biological substance intended
for administration to a patient comprising the step of
contacting said biological substance with a
pharmaceutically acceptable composition comprising a
compound of this invention. Such biological substances
include, but are not limited to, blood and components
thereof such as plasma, platelets, subpopulations of
blood cells and the like; organs such as kidney, liver,
heart, lung, etc; sperm and ova; bone marrow and
components thereof, and other fluids to be infused into a
patient such as saline, dextrose, etc.

[0115] This inveﬁtion also provides a process for
preparing a composition comprising VX-950, or a
pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier, adjuvant, or vehicle
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i nclude, but are not limted to, blood and conponents

t hereof such as plasma, platelets, subpopul ati ons of
whbmedswesd | s and the |ike; organs such as ki dnegT/US2005/039240

l'iver, heart, lung, etc; sp&rm and ova,- bone marrow

an n S r eqf er. fluid o] e
PP a e Ta e, sapl 82 collBinghBkpl Ykl Brgeng
ph@tkakclhiigaildyenticeptabie pravi desraofr, oeess ther

reparing.a conposition conprising VX-950, or a
OBRAPRESEULF ATy SAECBR PR e CEAF T SEhePEoR AR 47
viePalTRC eyhiscli hy raecepkabke ogakki 660 ad ¥wdnktom@bsition
vehi cl econprising the step of conbining the VX-950, or
ishénphacegdenciec sty asyepmdbdamealtt ofh&hasf 1nygatipae -

har,maceuti.cal | bl Ll er . uya I
oar et AmdrertPRiTEbEast ERioShusRibfnghovikes
peoRRes Whetcis itheacompdanceon tbmpry segbodienemt mofe
this invention. An alternative enhodi ment of this
adiédored pESHtdES §5F5dPss WREFEPn the conposition

[0QARNI SesSTeNg QhaRite caddhkbopabvagent sagndespeiked
herein. [0116] This invention also provides a

relgémepsuicioorré§iimonyXcdmPn i sicng YRagsecepitigally
pharnaceut i cal | C t ahl e It reof.. :
a&ggggg%ﬁ S %t %g%ﬁéggrngtl%%gndg%ggeg dis%ﬁo%@% herein.

| SCI'O0se rnatt ve enbodi men
10f ahhiad telvRritiven erbloe i ne@rtapéuttihd sr egivesrn iburt ke

conprises one qQr nore of additional agent as descri_bed

thereRRUtie1 TREIPREr TSR AP™REE6SI PRGNS TnHY™&I 86 be

ARHBGnRed slentthe sPalesenti Held heallignt packs” _
contai ning the whole course of treatnent in a single
[9ddidge, EFogamayresthicadt cOMPRSRLiPAS 8AY packsPave an

advant. ver_.tradit.ional. pr, Lipti L wher .
oF AP GGt T UT Ge0 s ST &Rt s RSty Groye Contdining
thlha kiideuidotdls e bdmta catensuppl v, singlleabatchegeat i ent

al wvays has _access to thePpacka e in%%r contained in
USHE Igat iPeftt Y5ASK, PROTmaI By HHEEST RGS 46 FroRgvantage
RIS G =Rt 1tQR%1a 1 ThE st @A sOf vRere a pharmacist

divides a patients supply of a pharmaceutical from a bulk
supply, in that the patient always has access to the
package insert contained in the patient pack, normally
missing in traditional prescriptions. The inclusion of a
package insert has been shown to improve patient
compliance with the physician's instructions.

[0118] It will be understood that the administration
of the combination of the invention by means of a single
patient pack, or patient packs of each formulation,
containing within a package insert instructing the
patient to the correct use of the invention is a
desirable additional feature of this invention.

[0119] According to a further aspect of the invention
is a pack comprising at least VX-950 (in dosages

according to this invention) and an information insert
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package insert has been shown to inprove patient
conpliance with the physician's instructions. [0118]

wo Roogiosd2sbe under st ood that the adm ni strati onPOF/US1v85/039240

conbination of the inventién by neans of a single
% i’%iknecg{ 1 JIE 1601 RAGKS Oy @3RN ST ALIQN o f
“Tont & ni g W thin a package i nsert instructing the
tHEHiHMﬁnﬁIDﬂfKERHyFGHMpQEMtIﬁntfﬂDSﬂg&Nﬁdnm1iuharapeutic
feature of thi,s invention. [0119]

d bl di t
S RRRIGE, TG (R et W e S B
DR CAPI & rtgq@tmamléé?i K N 8psages R_eerding

to this invention) and an information insertcontaining
erho@gien e fortitife useersiiarhe Wninhamagiewfi qie pack
enti o) [ f.ar t euf] c
fULI([eg:\éllér]r)‘l\sncoo eesf %P d% rrngérke g%q_:st | sltﬁr?r\ﬁean i g]eq%a;éébe
déﬁmﬂé@men‘em phareceidiiainglacdgerdth can ajdraranataw ée
enbodi ment of this invention, the phar macel,f{tl cal pack
PEQFIIRS Tbrits SDRETE Gor'd! FRIFRYS &7l Sagent  as

[¢EeSET | beduhanadn.asiiie-addh tdonali ARl Ola ARIMdki t

be provided in the same pack or in separate packs .
901202 irrtthero astrecin dfhe Hiredtimantty exf éi%cllm?gaettlmrt or
{
g RALIBNAD JEadp LlIanl T L L L0l eald
me&ﬂmmerf ntdhtmchroferttfmml Nugnip oY) ingconprdisigigs e a

singl e or#gég}#rallt% of ph rmaceutlcal fora}ghatlon gf
]e‘é*rﬁg]l sing the

M@ﬁé@&%d&@'ccﬁnﬁféﬁ&%l Qn doﬂtﬁlﬂérngloﬁsqrrﬁﬁ%k@d

prior to adm ni strati on; and instructions for carryl ng
pwm@n@gtaazﬁﬁ rfi astrakd tron hs a dranimer séfdragg vad enirgatto

a&‘llgﬁlrg% |on pr OVIA({[g JEIE%CC}H} %]rﬁsé]fsclécmﬁ%{rqgﬁ}lq‘ll%b%@ldsrug

adeient st 1 @d niirmi & tnfzatriean qﬁfea:tﬂos;s f tPedldSd arkvent

\Ptj onal I an additional agent) . Typically, such a
HG rise, e.g. a conmposition
[0121] Accordingly, this invention provides kits for

the simultaneous or sequential administration of a dose
of VX-950 (and optionally an additional agent).
Typically, such a kit will comprise, e.g. a composition
of each compound and optional additional agent(s) in a
pharmaceutically acceptable carrier (and in one or in a
plurality of pharmaceutical formulations) and written
instructions for the simultaneous or sequential
administration.

[0122] In another embodiment, a packaged kit is
provided that contains one or more dosage forms for self
administration; a container means, preferably sealed, for
housing the dosage forms during storage and prior to use;
and instructions for a patient to carry out drug
administration. The instructions will typically be

written instructions on a package insert, a label, and/or
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of each conpound and optional additional agent (s) in
a pharmaceutically acceptable carrier (and in one or

wo mos/ofi2sr al i ty of pharnmaceutical fornul ati onspCEDS2005/039240

witten instructions for the sinultaneous or
i.al I nk 01 Mg £
%%%%Trrec%tmp%ql@dy tOfarc? 1[t %r%]gw gl ed%%tﬁ%? ecor?trgll r?e:
foanes @rdrae da‘imge)efdomrwefl@r sétafcha«ﬂaasrarga rfatrimomaya be

: cont ain ans, preferably seal ed, for sr A t he
aﬁﬂryﬁ“ qgga& dfade ilr?&tpro O3
1Iawlrcuqtatnarﬂfatfeoma;tp@td&ntiotsag%arfrohpqtsoctna%d from the
adm nistration. The instructions will typically be

oblrenst em iimstinictiadnsedd sa Oﬁa@klé@@aSns@rrt the dgisage

eI QLR (B8 e, LOMRONENtS 1ok of RGN0 LG dasage
FEPmGr forns are as escrr erei Eac osage

p]faytmld’r?qotlbﬂlei ndirt\tiefltgﬁiels}enltomeﬁ v\aS_ﬁl.l (rjalasosltez?ﬁdaflla/

. neta oi I plastic | am nate th eac osage form

1308 AP F I h T @HTREDG, 15 e d A4 et or
cdMRRIETs ,0r e doRagR SffdTE JFg b@:ﬂ'@‘&ﬁtd:ahrﬂle% $iRgl=e
container, as in a plastic bottle. The present kits

ang Idhealmttt;ﬁm clalstyrquqme fewans &f.or Sysdk RGICkG Aime

meandé \frjt Sfuagakl% tthe angc'ﬁf'l}fs 'a c ?‘d’boa% %(}S?Q%ns T};%SEC tahe

cont ai neans, he writ I'nst ruc use.
pl&ﬁﬂicpaﬁd(afgnrlgprmmm REYC take the formof a cardboard

Qr. _paper Ias Jdc or foil pouch, .etc.
l%%ﬁaccofu BT SOt o Say

RePedd ctﬂﬂltanlgﬂ\&emémow%hl@ﬁ RNAEORRYIF i@ on,
osage form therapeutic reginen, or pharnmaceuti cal

dqﬁeage fgrpa]thRregradiks aeyikiers mmrﬁgaqeeltﬂmasl pack.
[dlrh nti on[‘]:?eotﬂ ?ﬁ?ola\ﬁdc é %1% (ﬂ”f:h ! ncﬁnv(?na:lon

osi tions sage ccor
opmﬁdatart]twlcmmgmserﬁ |aorp1mu>tldtbe q@a:icsnpwuidmdms or dosage
cont ai ni n one conmpasi tio or re than aone

£ Qo iAGTGF AYDE] 1AG TS iy Lon would

béﬂﬂgﬁﬂénﬂﬂé5ﬁﬂ5% containing one comp081tlon or more than
one composition.

{0125] Although certain exemplary embodiments are
depicted and described below, it will be appreciated that
compounds of this invention can be prepared according to
the methods described generally above using appropriate
starting materials generally available to one of ordinary

skill in the art.

[0126] All cited documents are incorporated herein by
reference.
[0127] In order that this invention be more fully

understood, the following preparative and testing
examples are set forth. These examples are for the
purpose of illustration only and are not to be construed

as limiting the scope of the invention in any way.
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depi cted and described below, it will be appreciated

t hat conmpounds of this invention can be prepared
wa@emensizag to the net hods descri bed general | y BODUS2005/039240

usi ng appropriate starting3smaterials generally

avail able to one of ordgparyiskill in the art. [0126]

Al cited docunents areT1rnicorporated herein by
HCefRerhceon [Q4PV]AdgeorRiartadwddt this i nventi on be nore

underst ood, the follow ng preparative
(ERRY g S S Wt S Hiote Benipl 8% e for
ré Bl B PRSEe Gha i dd distd@tirDMMEM Yedhdlih0t0% Edieal
construed as limting the scope of the invention in

bangeseERanI RS 1. HOE Rl iR®n M6el9f &L, priditocol

g)_;l,ﬁgy I | ni nepatidys Cvirus

ag% pli cloaﬁ'e(%’/vesrsLl rralnﬁétrgliéwng( [ na{)l\%:)l\/l cont ai ni ng(gl_%/?% fetal
[M29 he sedrumidFBS) ,réh25cay qeerl mdnaifay@dd 8vasnittiteated
appropriate, supplements (nmedia A). . [012 On day 1 ,

P04 C T OO s ARl it et IR 2

wdD T AT Bat & efrovath] ashddiirdedin of eso didated 1s

into a final concentration of 100,000 cells per m!l

PeF tnl i Dol el 9G gl UDO 1 Qlenel pretedliafies dgartP wagh
65 1t t te, d t
e oht et Seuat el Lo § Al or ot 7 DEe
oTE@ABDIhtOnimay t2isswonpoundse (irmcul8e1OE0)3 Tkt e
(ally diluted, into DVEM containi % EBS, 0.5%

LRSS W (B b 1 SBR et (radf a0 e The
sdi el 1. ¢ CRMt E@t 1000 alvENVRO RS MBIt nesk ato &P %mso,

t hroughout the dilution series. [0131] Media on the
wiidp| apprrrel a teroritbRtenis e d) andhadhinmldi a B

o . e ;

e S N et A R R
thel dslasi oo wanjpsund

[0131] Media on the replicon cell monolayer was
removed, and then media B containing various
concentrations of compounds was added. Media B without
any compound was added to other wells as no compound
controls.

[0132] Cells were incubated with compound or 0.5% DMSO
in media B for 48 hours in a tissue culture incubator at
37°C. At the end of the 48-hour incubation, the media
was removed, and the replicon cell monolayer was washed
once with PBS and stored at -80°C prior to RNA
extraction.

[0133] Culture plates with treated replicon cell
monolayers were thawed, and a fixed amount of another RNA
virus, such as Bovine Viral Diarrhea Virus (BVDV) was
added to cells in each well. RNA extraction reagents
(such as reagents from RNeasy kits) were added to the

cells immediately to avoid degradation of RNA. Total RNA
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controls . [0132] Cells were incubated with conpound

or 0.5% DMSO in nedia B for 48 hours in a tissue
w@obosese ncubat or at 37C. At the end of the 48ehUs2005/039240

i ncubation, the nedia was Bgnoved, and the repl [ con

Wg% é)égpg&%ér{eé %Jhag%?l o%%%‘t{%(g?s%ﬁl ture p tes

wint b hndbdi.eﬂieazltxcapl ¢ oimped¥e nexiot ayet en wef £1 ¢ haved, amhd
a fjxed anount. of . anot her RNA vjrus, such as o I ne
CORS BFCERGY 1 heBiWF 8 ( Sel L VK R B iy

%ﬁblcoﬁwﬁxtde%tép@té@a&@@tsﬁt&ﬁé@ ha@s-g@agenisifrom
|ts were added to the cells imediately to

fl&ﬂbh@fd@g@@@%ﬁmm of RNA. Total RNAwas extracted
[@f?@;d'ngAt¥5§ﬁ£§tfg§1'&Th?fRﬁaﬁwﬁqg%#écfff%ééﬁon assay

nodiTication to I nprove extraction I'ency and
waonsest @pcyi tiri tad | s'et$ o:bﬁl spetlfl arpRNders nmhcﬂldqnn@be

HCV repli con RNA, S u}tled and stored at -80
O%ﬁt‘iv?sfﬁ?f HEFV ot ek ?n thepH s AT NN re%‘?t?]r e A

R r ECRaQUANE +bih CeE L QPeQSHAY M8S1 586n UPe M § Nyd Y02 8848 to
of specific primers and probe. One was for HCV and_t he

tl@e hE@R wasa¢ o OBYROT Toeaht RNACaki erace Anbeth ridRAY t aedt BdPV

R R Phe SP s R b B Lo SRR SR e s L
f PAfyeel &nd Expecteadnbased adh utiee wasvél a@@eBlV]a‘deNA in
re ected based on the |evel of_ BVDV I\@ ach wel | .

Vebbt of FRICVETRIA Ph Bab iR 7 wake a‘f’%]u at' ey

cé?é@igtgg L8c8r8i AR das da CHEXRAEHA dlirt8ereden PO same
pl ate. The percentage of inhibition or decrease of HCV

PERUDplevel dlketperonapbadd ©f chbEhitivr enl ¢erhease of

n9 Bt e DB, 0" L0 SOMBONAd CODLEOL . A% 0% 8l curacea

i'tion. ncent Ion a
us fhgbtheonmsd HEVh&NLohpwehdi sowbsel vasl) 0wast
galgulated Trom fheotLBLion surve of 0y 960
inhibition of HCV RNA level is observed) was calculated
from the titration curve of any given compound.
[0135] VX-950 demonstrated significant activity in the
replicon assay. VX-950 was shown to have an ICsg of
240 ng/ml and ICgy of 476 ng/ml.
Example 2

HCV Ki Assay Protocol

[0136] HPLC Microbore method for separation of 5AB
substrate and products

Substrate:

NH,-Glu-Asp-Val-Val- (alpha)abu-Cys-Ser-Met-Ser-Tyr-COOH
[0137] A stock solution of 20 mM 5AB (or concentration
of your choice) was made in DMSO w/ 0.2M DTT. This was
stored in aliquots at -20 C.

[0138] Buffer: 50 mM HEPES, pH 7.8; 20% glycerol; 100
mM NacCl
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[0135] VX-950 denonstrated significant activity in the
replicon assay. VX-950 was shown to have an | C50 of

wQ@4@engp28d0 and |1 C90
Assay Protocol

(REBO . o

ofal
p-

of 476 ng/ m

. Exanpl e 2 H&I/K$2005/039240
[0136] HPLC4M cr obore net hod for

Sub ;
yb%%{%hg)‘ggg Ppedycts Substrate

Abu- Cys- Ser-l\/bt Se

XTy(riOOCH [0

3dhc A shosksspl ut

50E£2Y MM 5AB (OF C

bgcentration

DE ¥ OHboGHOI CE) Wi

5 xkia Ow/ 0

o 2 DTT. Thi

nO/-. ﬂl ALC

|‘ raW. WaYalk|
1950] Dul 1
q{\ A (] r

>2 storea I n
ad 4 LiEeo
s U T1TIvVI TIEF Lo, Iu
NT1201 Tt Al Acacavy
Tt o™

ad\/
2{ % The h||

Tt Al
295% W%XA DTT,

[ SONeM GNP combi ned

06921t ri but ed

28 M each into

2b6f 08 BBl plate.
(rhAtipO&#1] 2.5 ml

MPs was incu

pabedMat 30 C for

i on
S

H

nd
Ils
-5-10

of appropri af

e concentration df

test conmpound was di ssolved in DMSO (DMSO only for
[ooavnol ) and addedri okeash wer| . adfli sNSBSwene ubakbinas ;
roomtenperature for 15 mn. [0142] Initiated_ reaction,
dpgtaYBILEREN78f MROCRHER 0 DG OVEM BABT sBbstEAL eP {268 v This

w&%??ﬁ@hbéE?ﬁ”ats3§q@'Y@%eﬂé ) ﬁihght|y I ower than the

. I'ncubated for 20 mn at 30 C .
[Taaiki nat ed. benbt Dﬁna]byranmatencglﬁceﬁtn@twn10% TEAL

CTr ansf rrgdl\ékts) r% al |9uolé§ngé #ﬁi@ f{)<014§%tr
%@B8P8 eHPSVBY Brodttt *Pr ub t @ KarOBEPh
ahal heweagtsetheHd: wél@[Obwhﬁssﬁagfﬁhtﬁﬁaﬂﬁﬁh@d room
I nstrunentation: Agilent 1100 Degasser GL322A
temperature for 15 min.
[0142] Initiated reaction by addition of 20 uL of 250
UM 5AB substrate (25 uM concentration is equivalent or
slightly lower than the Km for 5AB).
Incubated for 20 min at 30 C.
Terminated reaction by addition of 25 uL of 10% TFA
Transferred 120 pL aliquots to HPLC vials
{0143] Separated SMSY product from substrate and KK4A
by the following method:

Microbore separation method:

Instrumentation: Agilent 1100
Degasser Gl322A

Binary pump G1312A

Autosampler G1313A

Column thermostated chamber G1316A
Diode array detector G1315A
Column:

Phenomenex Jupiter; 5 micron C18; 300 angstroms; 150x2
mm; P/O 00F-4053-B0

40 C

100 uL

Column thermostat:

Injection volume:
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Bi nary punp GLl312A Autosanpl er G1313A Col um
t her nost at ed chanber G1316A Di ode array detector

wWEi®E62026801 um: Phenonenex Jupiter;

angst r ons

s%%%%ﬁ?§§@$ﬁﬁﬂﬁ

grad

5 mc

ron (ASr/usSH05/039240

; 150x2 mm P/ 0 0@F-4053-B0 Col um

e wate

L

T

v,0loune,
FA Sol'vent

0 nmLSol vent A =

HPLC gr ade

Sceenanil 4 [HPIE QrEdel BA eStoop. triirtes +170 . TPA@st - r un

— time: 10

Exanm
=xald

la 2 10144
T A" "

1 \X-950-wa

a T &doni

zed,%aoubr

(gl e-dose escal at

vol unt eer

S were enr

bl FHEY pl

| QR13hudy.
?Iég. Egc

acebEont |
Boedeal thy

mul 0i pl e

of aceb

si ngl%®e dos

AWAVA cN

es df.a/x-9

h subject Ir
50 200 easjt

Anc |

V7\

[6%45]

0.

o
JU A

Doset of 2

5 i 1t 125

evaluat ed|.

conbi ned

A dose e

dose daubl

scal@id on

aggréessi v

e intGhe |

ower0 dose

L N4.4

i ng and nodi fied Fibo

sphgnﬁ)mas
rang® Gand

C

+ | i s
th T—gne

t ol"er at ed

e al
U 90}
at dll

L=

do

e~ P46
se | evel s

5

V
and no seJ?

1l AWAVARN oV mifal
i§ O

s examned in
ol |l ed

mal e

ecei ved

7 days apart,
els and 1 dose
0 ng were

used t hat

nacci to be
onservative in
s wel |
ous adverse

events were reported during the study. There did not
appear to be an increase in adverse events with
SHAR rted§ nd dd8E | evel s. [0147] A phar macoki neti cs

pAl NS s was. pey fpred using the statistical
IBillustrate the nean

appr oach.

FI G

| A'and FI G

monment

concentration-tinme profExaspldhd sel ected derived
[OQIH’]HHCOK}}P—%E;(F e %q(eagm%rnse& & %er}:lacfltfo%ized, double-

blind, placebo-controlled single-dose escalation study.

25 healthy male volunteers were enrolled.

Each subject

received multiple single doses of VX-950 at least 7 days

apart,

dose of placebo.

[{0145]

Doses of 25 mg to 1250 mg were evaluated.

3 doses of VX-950 at increasing dose levels and 1

A

dose escalation scheme was used that combined dose

doubling and modified Fibonacci to be aggressive in the

lower dose range and conservative in the higher dose

range.

[0146]

VX-950 was well tolerated at all dose levels

and no serious adverse events were reported during the

study.

events with increasing dose levels.

[0147]

the statistical moment approach.

illustrate the mean concentration-time profiles.

FIG. 1A

There did not appear to be an increase in adverse

A pharmacokinetics analysis was performed using

and FIG. 1B

The

selected derived pharmacokinetic parameters are depicted

in FIGS.

950 was absorbed with a median tp.x of 3 hours.

2A-2D.

Pharmacokinetic analysis showed that VX-

Less than
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in FIGS. 2A-2D. Pharnmacokinetic anal ysis showed t hat

VX- 950 was absorbed with a nedian tmax of 3 hours.
waoe®s/os2am2% of VX- 950 was el i m nat ed unchangeplCT/nS1008039240

uri ne i ndi cati ng that the4drug is primarily

2?% ectl ous \Wr us say 148] }%%%do%?@nftuﬁraltneed an

mcIﬁfhto:fnd.gtﬁqatg/trﬂe dmug hies ipnfigetridus ol inisagsy .via the
01?1(%0149] VX- 950 was exami ned in a random zed,

mep'i‘ Y5t ed, nmultiple-dose, blinded, dose

escal ation study in 24 heahbDy subj ects and 34

Hepatitis C positive subjects . [0150] Heal t hy

w into 3 panels of 8 subjects
In ga ceLye d
&4 ]ects recel veg ‘?%52%3 {grf %Ce gj g%té/;(nv\zrrﬁg oste%e

i éde VX D501 ais Aﬁ)syng 750 ng, or 1250 ng g8h for 5

consecutive days. The healthy subjects were between
the ages of 18-65 years%ﬁéﬁsﬁve) and were Hepatitis

[FLagHepatytiss € wasnekdlMdredal i/ erankdinimd®s drattabo-
body mass index of 18.5-29.0 kg/m 2 (i ncl u5|ve) The

corempt eeedhadnal higele rimse i fdlebt d&@@%?@ﬂ@gﬁ%@ study
I t t
lré)gis]%:tﬁy%/éélvs t?@é};v\/ere v%%l%p%nt{ g p%ﬁ??gle V92
sweid@Eed s each I n each panel 10 subj ects recei ved
950 and ubj ects rece ed b 75
‘\a%% Obr ouies So] St LT R B G o s hPEr s Df
%}Ss F&L&h vedzﬂ & MxX-p AR arml A REE Y 6k ¢ BERDOsX -

positive subjects were dosed with VX-9 50 at

954@oam@ ISR KBteired BRaRRO gl Heglgrhy subjects
wé’f{scgﬁ#éévﬁlﬁﬁ‘y\?x d0152] 286 WP, "‘Psso"}%' 301 &5 &ty lgn

se |l e
for 5 consecutive days. The healthy subjects were

between the ages of 18-65 years {(inclusive) and were
Hepatitis B, Hepatitis C, and HIV negative. The males
had a body mass index of 18.5-29.0 kg/m? (inclusive). The
females had a body mass index of 18.5-32.5 kg/m?
(inclusive) .

[0151] Hepatitis C (genotype 1) positive subjects were
divided into 3 panels of 12 subjects each. In each
panel, 10 subjects received VX-950 and 2 subjects
received placebo; in the 750 mg g8h group, 2 subjects
withdrew prior to dosing so 8 subjects received the VX-
950 and 2 received placebo. The HCV positive subjects
were dosed with VX-950 at 450 mg or 750 mg, g8h or 1250
mg, gl2h for 14 consecutive days.

[0152] VX-950 was well tolerated at all dose levels
and no serious adverse events were reported during the
study; mild and moderate adverse events were reported.

All subjects completed the study.
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and no serious adverse events were reported during the
study,- mld and noderate adverse events were

wo epoensesh Al |l subjects conpleted the study. [ OAGB{S2005/039240
Anmong the HCV positive subﬂécts the fol |l ow ng

ent a f r n [
R b g et i S PO

‘ pqydmmmagé§3dE%ﬁUIQ%ﬁtBZM&%E am@awmﬁntrespeetumetye

%'eef? 5 (B Bor o By TR e ey THetieR g50ups

330b3sel i1ng, E@bg% 1andS@m%ecgeggﬁgkh@%lgharacterlstlcs
VX- 950 450 ngy 750 ng 1250 m g Placebo g dh g8h gl 2h

[005410) (FE®) HOY=Dposisdwe ﬁu(mzaeqveﬂ &eT & 5@SERIBPESHE.0)

AT e TR Y Cate G2V o6 (o) 1O 160) Tr (150

Tall & 1Q0) s@ggeqtemrasd\nameamﬁ&a@t@h@tszso 43.5 Range
31-64 33-64 46-64 25-62 BM , kg/m 2 Median 24.8 25.8
770 22. 7 Range 21.0- 22 29.0 1.6-28.4 1350 1-29. 4

21 .2-24.3 HCV RNA, logio I' MeansSD
Plaégbo 489 e 750 mg 1250 mg

a8h a8h gl2h
(n=6) (n=10) (n=8) (n=10)

Sex, n (%)

Male 3 (50.0) 8 (80.0) 3 (37.5) 8 (80.0)

Female 3 (50.0) 2 (20.0) 5 (62.5) 2 (20.0)
Race, n (%)

Caucasian 6 (100) 10 (100) 8 (100) 10 (100)
Age, years

Median 54.0 47.0 52.0 43.5

Range 31-64 33-64 46-64 25-62
BMI, kg/m?

Median 24.8 25.8 27.0 22.2

Range 2219'_00‘ 22.6-28.4 21.1-29.4 21.2-24.3
HCV RNA, lOglo
IU/mL

MeantSD 6’2%%0'4 6.54+0.50 6.18+0.47 6.46%0.41
Approximate years

HCV infection, 7.3%7.6 9.2+11.5 7.2%7.6 6.916.7

meantSD
HCV subtype, n (%)

1* 1 (16.7) 0 2 (25.0) 1 (10.0)

la 2 (33.3) 3 (30.0) 1 (12.5) 5 (50.0)

1b 3 (50.0) 7 (70.0) 5 (62.5) 4 (40.0)

Prior hepatits C
treatment, n (%)
*Samples from 4 patients were clagssified as genotype 1
because the assay could not determine whether they were
genotype la or 1lb.
BMI, body mass index; HCV, hepatitis C virus; q8h, every
8 hours; gl2h, every 12 hours; SD, standard deviation.
HCV RNA change from baseline, study vX04-950-101

4 (66.7) 9 (90.0) 7 (87.5) 7 (70.0)
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6 ..280.4 6 . 7 540.50 6 ..180.47 6 .460.41
Approxi mate years HCV infection, 7 .37.6 9 .211.5 .27
WO $006/05@80 7 meanSD HCV subtype, n (% 1 * 1 (18&CTYSD?02039240
(25 O) 1 (10 0) la 2 (33. 3%43 (30 O) 1 (12.5) 5 (50.0)
0. 0)

%%%Olf‘rom4 patle =
Bpeehiise ihe assay coul d 41@@ Id@tern?%@e IWlet he1r25tQ1é1}g
HQ\)érléN@enotype Ragebe b. BMIBh body madd i ndex; aHEw,

(hepat TUVsLC virUs=6)g8h, éweld) 8 houms8)ql 2h, (evéfy 12
Shpur s SD, standpgdl. glevi at ipon. HCV RWA change fg om
“base i ne, study VX04-950-101Table :2 . WMaxi num changes
>+h HOEFINA by Cat@gory Change From VX- 950 BaselGne in
549009 750 ng 1259 ny Iaceb@ q8h q8h ¢ gbztjé
(Togio U nmL) (n=6) (n= 10) n= 8) (n=10) >-1 to <O
>f410t000$—100 0 >20to <-T @) 0 >-8T05k-290(20¢80. 0)
10.0) >-4 tqy<-3 0 7 (4570.0) 9 (90, 0) >-5

t‘g 40 3 (370%) 0 >5 g) 2 2o§o§ ?5925 0) 80Val ues

z-sﬂre n (% q8h every 8 holz®; Oul 2h Z@V@)ry 12 Hburs .

Values are n (%). g8h, every 8 hours; gl2h, every 12
hours.

Example 6
[0155] An oral dosage formulation was prepared as

follows. VX-950 and povidone K29/32 were dissolved in
methylene chloride, then sodium lauryl sulfate was added
and dispersed in the solution to form a homogenous
suspension. This suspension was spray-dried using an
inlet temperature of 90 °C and an outlet temperature of
56 °C, and the product was collected from the cyclone.
The spray-dried dispersion was fluid-bed dried at 75 °C
for 8 hours. The resultant powder was pre-measured into
glass vials, and just prior to dosing was suspended in
water (30 mL) for administration to the subjects. In
connection with dosing, each vial was washed with 3
separate portions of water, with the total volume of water

being 90 mL.

VX-950 Solid Dispersion
% (w/w) Ingredient
49.5 VX-950 Spray-dried from CH,Cl,
49.5 PVP K29/32
1 SLS
Example 7
[0156] Detection of HCV RNA was done using the Roche

COBAS TagMan HCV/HPS assay, available from Roche

molecular Diagnostics. Other assays are available.
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Exanpl e 6 [0155] An oral dosage fornul ati on was
prepared as follows. VX-950 and povi done K29/32 were

wale®sosozsd i n et hyl ene chl oride, then sodi umPELUY1005/039240

sul fate was added and di spefsed in the solution to

form a honbgenous susp ' Thi s suspensi on was
spray-dried using an iﬁ}g%%‘rpgrature of 90 OC and an
[ous7let t errea hidop tafr 156 dO@G cendimre thiloa spwadec tneagsired by
collected fromthe cyclone. The spray-degi ed di sper sion
3 ST IE] SHIREF At Vs HOE Forl B G NegReSt IR
Bra@sid,t QMRS MASRRIRBAS o dtiHda tileass Wtaldsy 7
and just prior to dosing was suspended in water (.38_/
ang )L 4f, 0 rangld @itnidsnr &t-ildn afo fiodd osirivivect §he d apernddmiidgn of
wi t h .dosi eac i al \L}?sj washed with 3 separate
derscoer Si5hs (g?JD\/{a?Vea%, \élvm%ﬂ? he total volune of water
being 90 nL . Exanple 7ef&ibd Petecti on of HCV RNA

was done using the Roche COBAS TagMan HCV/ HPS assay,
LOFPR] abl & BRI HE OIEEHTER. Hdgio ST et
a Sy AR t\Rid abl e. Exanpl e 8 [0157] Serum neopterin
concentrations were neasured by a quantitative
conpetitive ELI SA (ELI Exegple) lNeopterin, Brahns,
v G3dard Gel TR, AL, RAglSeat rent, at day 7 and
4 —and—at—day—7—10-—"0 oHtowtp. The lower 1imt of
vxdetsect i on (LLD) was 2 nnol /1. Exanple 9 [0158] Serum
ALT was neasured using comercially avail abl e nethods
SO AU 10 vR-§80 TR/ mHatA o579 Hundh PRS- 9@-@ -0
mit ock solution: 0.961 ng/m of VX-950 in 2-propanol

(10.0 m)
Diluted stock solution 1: 96.1 png/ml of VX-950 in 2-

propanol (5.00 ml)

Diluted stock solution 2: 9.61 ug/ml of VX-950 in 2-

propanol (10.0 ml)

Diluted stock solution 3: 0.961 ng/ml of VvX-950 in 2-
propanol (10.0 ml)

The stock and diluted stock solutions were stored in

capped borosilicate tubes (11.5 ml) at -20°C.

9.1.3 Internal Standard (Compound 1)

Stock solution: 1.00 mg/ml of Compound 1 (a close
structural analog of VX-950) in 2-propanol (5.00 ml)
Working solution: 300 ng/ml of Compound 1 in acetonitrile
(100 ml)

The stock solution was stored in a capped borosilicate
tube (11.5 ml); the working solution in a

capped borosilicate bottle (100 ml), all at -20°cC.

Sample Preparation

{0159] Aliquots of 100 nl of plasma, 100 pl of

internal standard working solution (or acetonitrile for

blank samples) was added to an extraction tube. After
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Diluted stock solution 1 : 96.1 ng/m of VX-950 in 2-
propanol (5.00 m) Diluted stock solution 2 : 9.61
waorgpoaismaso VX- 950 in 2- propanol (10.0 ml) D | upenusioos¢39240
solution 3 : 0.961 ng/ m o6 VX- 950 in 2- propanol

Vé%%r%ﬁ% I%efpée%oid;r%éﬁﬁéag teBGbS)u s (1?%51%#%1%&@62%1 ded

ariC extgrdct&dmtvmmqbeﬂcamm b CamperdnilkindStiook 30

sol u on ound (a cl ose st ct raI
sSipiy oA 9ORERAE D i 4 6
mﬁiﬂﬂgs Or}:hé%dk%tfg psfy&owr&olzém are ofiddidee c(f100

The stock solution was stored in a capped
acmﬁm |lancht@ry ubee (ard B-ha )oraard avdrakigry tseinafienred

R R a0l Al Qlore ot T I OGH ane

wad asited 10 rﬂh@fsamrrt]&rmarbex&t ancarad amar i g Gohridd on
( r acetonitrile for blan anpl was, added t
T dEt TR UIRE %Hre?}iﬂd‘i&tteeiym% On°)§ for? %‘?e%‘d??rtfs was

Aré&%éﬂl\ﬂédtﬁ{m Yes, adagd And -4daddonIms. 10, v/v)

per formed by vortex m xing for 30 seconds. After
[wedentfanmti ofBE  GUOR G .prif/at) H4w fuar Bxprimigtieryy fidve 60

%gHe s 1Ay nas 4 r r {0

ry (IQ%G andeet e or%é’galzsgq#aa{%r&{% arésjftgor ?%d%tcng (ﬂ%ﬁ%gr tal

areXtaractliopudtubef &0 ull vefs 2, 2fatiteet hoxyprdpane was
added and the sagl es were evaporated to dryness under

Chy W GETF 3RO L6t el y +300C . The resi due was
CHﬁﬁHéﬁBﬂﬁéﬁhlé]égﬁﬁiﬂldﬁsheptane : acetone (90 : 10,

VI V) [or heptane : THF (80: 20, v/v)] by vortex m xing
Mk %mfs@%nd@sm@@amﬂlelw t reEfasre ed agetame -

még}{aq%ﬁllhg(‘gcqgr@m?nq,/qp/\gl i quot of 60 mM was injected

‘ogr'aphi’c system
Make-up Solvent: acetonitrile : acetone : methanol

formic acid (40:60:1:1, v/v/v/v)

Column temperature: -1°C

Flow rate : 1.00 ml/min {(of which: 0.750 ml/min mobile
phase and

0.250 ml/min make-up solvent) (completely transferred to
detector)

Injection volume: 60 ul

Autosampler temperature: +3°C

Additional References
[0160] Wasley A, Alter MJ. Epidemiology of hepatitis

C: geographic differences and temporal trends. Semin
Liver Dis 2000;20:1-16.

Alter HJ, Seeff LB. Recovery, persistence, and sequelae
in hepatitis C virus infection: a perspective on long-
term outcome. Semin Liver Dis 2000;20:17-35.

Brown RS Jr, Gaglio PJ. Scope of worldwide hepatitis C
problem. Liver Transpl 2003;9:510-513.
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Chr omat ogr aphi ¢ Condi ti ons Mbil e phase: (lsocratic

el ution) heptane : acetone : nethanol (80:19:1, v/v/v)
wo/kloensps@col vent : acetonitrile : acetone : nmetP@nUE2005/039240

formc acid (40:60:1:1, v/¥rv/v) Colum tenperature

DGR e A00 ) 0 on i eh 9,70 i 5

Sirase an Jmn vent
de(mrﬁwleigelmemt revesfagriread fioar dﬁ;mtlcm)s Icnj eRttivare vol une:
Aut osanpl er tenperature: +3 0C Additi onal
2%‘% é1r3én(c7é)s5 3oP6eT AMasl ey A, Alter M. Epideniol ogy of

dIRRAId | $1G Ker029Mr @Rl & did! f@r@eﬁéﬁ%é&mor@ause or
trends. Semn Liver Dis 20 : Al ter ,

cBeafduerB.e Réc@lmoyu%éxe@aﬂlen@e,c and adequdlegd iion? J
at.i t Ir fection: a perspective on longterm
H élf& olngo%gér%‘é s

|ver ‘Dis 2000; 20 :17-35 . Brown RS

HoHfndAd |J?{.P\t0u$@@p%.l’ﬁf oMydahe def hm’dlt’dl$ € .probl em
Li ver. Trans I 2003 ;9 :S10-S13 . DeFrancesco R
Hepafqlessi ¢ 082 3&iadlertfds and successes in devel opi ng

BrRW HXEIAP %Ja% 61%0@ Il 1QverNactMr%p%%%a"éi%7053)
: 953-60. Bowen Wal ker CM The origin of

Naj;ua'&”e PG ;e 6 ( 7@@139)8 9(7r3-<ﬁonsequence of chr oni c
hepat.i t| viral .i.nf ect| on? t 5; 42

¢ FEIVS 2] mbjﬁn saetlj:n outvcldrr}lg’ 0 ﬁwepatltls

irf?zera{z&riair@ OQa 22 2086 ; 4329(—7$2593 .:9Brocvn RS Jr .
Hepatitis C and liver transpl antation. Nature 2005
;436 (7053 ):973-8. Chisari FV. Unscranbling hepatitis

uﬁge\sgi&[ s hast dit@lacld Qifen NAtU R 2 1436 €053 )
iﬂcorporeted herein by reference.

[0162] While we have described a number of embodiments
of this invention, it is apparent that our basic examples
may be altered to provide other embodiments which utilize
the compounds and methods of this invention. Therefore,
it will be appreciated that the scope of this invention is
to be defined by the appended claims rather than by the
specific embodiments that have been represented by way of

example above.
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[0161] Al of the docunents cited herein, are

i ncorporated herein by reference. [0162] Wile we have
walemenshaedd a nunber of enbodi nents of this i nveCI/USWN5/039240

it is apparent that our bag8c exanples may be altered

to provi de other enbodlnegiﬁlﬁglch utilize the

conpounds and net hods of nvention. Therefore, it
wai Ehabg:appreciated that the scope of this invention
is to be defined by the appended cl.ains rather than by

the specif tEeegBedtentsqtfah BQM§rb§Eﬁgr§@m@ﬁe@t@ﬂlbg
way of exanple above. CLAIMS W claim 1

VKh8PApeQti & Pégrﬁéﬁeé6hﬁﬁﬂ%Yn@C§€ﬁ¥ﬁb%?e?@h@ tixeysot:
h | |
or a; Q Qpnﬁﬁggﬁt gg ¥hBGEePR 6bhslggoébéﬂ€r?960 hﬁna“

anmoun to about ng; in an a
of abnuhnSﬁﬁongttofabbGUt1500 myg; tonakhouanbbf® of;

about 300 to_about. 1250_ng; in_an groun about
350" 1. S BA Birodar SBPOZLINP PE0Ro2BORE h22h Adount
of a@ﬁUhnlaﬁ@uﬂa,owhab@ue ube agount is admnistered
once, twice, or three tinmes per day. 2 . The

therapeaﬂlémpéan@ﬁ abevkdi’hg 18/ cPAim 1 , wherein the
VX - 939, aBraﬁoeﬁérg?csgbhEagg%oaﬁ&eP&ﬂ Léiﬁigggtgﬁgﬁﬁﬁ is

i'n an anount apout t o about
admlameuetedfoabeutt@@@engotothbeettiﬁé@ pgr dayan
anmount of about 450 ng; in an anmobunt of about 750 ny;
or in an anount of about 1250 ng; wherein the anount

i s admi nippteradrapeacitWregimeh hBE6edihgESopELadayl, 3
A nmethod for treating or preventing a Hepatitis C

whiergsni fhecVioASPn QTrpat PEATMABRBELSRAGY aARFAPSEBIENGALE
+he Lhe patient VX-950, or a

in an amount of about 300 mg to about 1500 mg;

in an amount of about 300 mg to about 1250 mg;

in an amount of about 450 mg;

in an amount of about 750 mg; or

in an amount of about 1250 mg; wherein the amount is

administered once, twice, or three times per day.

3. A method for treating or preventing a
Hepatitis C virus infection in a patient comprising
administering to the patient VX-950, or a
pharmaceutically acceptable salt thereof, in an amount of

about 100 mg to about 1500 mg.

4. The method according to claim 3, wherein the VX-
950, or the pharmaceutically acceptable salt thereof, is

in an amount of about 300 mg to about 1500 mg.
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pharmaceutically acceptable salt thereof, in an anount
of about 100 ng to about 1500 ng. 4 . The nethod

wa@emensizeg to claim3 , wherein the VX- 950, opPCT/1182005/039240

phar maceut i cal I y accept abl@dsalt thereof, is in an

anoqpt Qﬂm%o S iﬂgn%ﬁé b%%}cﬁ%g%k%ggg@efgﬁ%.QE§h%%

accordi ng |n t or th
9 qrharsraceid mmlrlmcmmapjaamye asaldptdiarecfaltd sharemt, is
amount of about 300 w% t o about 1250 . 6 . The
iy@thGhoadtordi RPN QY4 M o wiaudi 40 ™Px- 950, or

t he pharnmaceutically accept abI e salt ther eof, is in an
anount of about 450 ng. 7 . The nethod accordi.ng to
cl aifm 5 Themrertdion teeeordingsdo erlaire Sphamescddt itdal K-

o0 Wl S LIATSOL i o R AT AT 0 A0

inV%m durer dfh%]dmaf mEcewg.cal |y acceptable salt
thereof, is in an anobunt of about 1250 ng. 9 . The
met hod accordi ng to any one of clains 3-8, wherein the

amount  6fn VX330 d S RUPNRIRS LT 10NGE R dderek®r cHe vx-

met hod according to any one of clains 3-8, wherein the
xhoont e PTG des1 tadha 1iiys teerceb taki loe s@ ldaychereofThd s

._met hod_accor one of clainms 3-8, wherein the

Th sttt ot ck\/)?%fgj U;E a@/% Ni%tered three-times per day.
12. The method according to any one of clainms 3-11
wherei n said nethod conpr.i ses adm ni stering an

additi orfdie MRS AT dR & d T mmhonbtRiSorype VX-
oRgeNty Eﬂbzﬂﬂdfﬁééguﬁﬁﬁﬂﬂbyfﬁgg Bﬂg“éaﬂéﬂtﬂgiéég/ is

NS3/4A protease: an inhibitor of a target in the
in idre agywie: atthhexbautand 2988/mA pr ot ease; an i nhi bitor of
internal ribosonme entry, a broad-spectrumviral
i nhi bitor; anothercytochronme P-450 inhibitor; an
i Nhidj t amefmatHal aeidndialg et rafiy @n< abidiatinegns -8,

t hereof. 13. The net hod accord| Ol%nto claim 12, wherein
Q@ﬁ@}n the amount of VX-950 is administered omnce a day.

10. The method according to any one of claims 3-8,

wherein the amount of VX-950 is administered twice a day.

11. The method according to any one of claims 3-8,
wherein the amount of VX-950 is administered three-times

per day.

12. The method according to any one of claims 3-11
wherein said method comprises administering an additional
agent selected from an immunomodulatory agent; an
antiviral agent; another inhibitor of HCV NS3/4A
protease; an inhibitor of a target in the HCV life cycle
other than NS3/4A protease; an inhibitor of intermnal

ribosome entry, a broad-spectrum viral inhibitor; another
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i mmunonodul atory agent is OC-, b- , or g-interferon or
thynosin; the antiviral agent is ribavirin,

wa@pmebsdsme, or tel bi vudi ne; or the inhibitor BET/US2005/039240
anot her target in the HCV Ishfe cycle is an inhibitor

[ 4 t . 14. A
cflodhdofel S CASE. 1A YIBIAS G Of Bl 1 L ORLOL

r treating a patient Infecte patitis

cel MiYars emnmy i stmgeceadm ma st@rs nghémwedhe pati ent VX- 950

in an anount of about 750 ng, 3 tinmes per day, every 8
hours . 15. A nethod for treating a patient infected

Wi t by Hepattrid SnétVod USc EFRIn G 1) IR 51 erdidrdih tdhei g

patient VX-950 in an anount effective to achieve at
inreastmebolAat@ary dogin deox-eadl-oforHgpaniktir§eCouni pus

RNA in th lasma.. 16, A nethod fqQr treating a patient
SRR 7T HTEPETET SYON 1S TP Siihy Shantadine,
o ACHE W SHed i i\g; 1@ tHee PRAI BHH £ OX- PO QiridL 1y AU in the

effective to achieve at |east about a 4 |ogio decrease
HGY Hebait¢¥¢ke G vigmsimndivex hef gi@smel icasen et hod

[ j ' ed wwth Hepatitis C virus

p%m%%%g%%m%ags %%lsrn%@%ag%he patient VX-950 in an

anmount effective to reduce the Hepatitis C virus RNA

to ungdetectable levels in the plasma. 18.. A nethod faor

P el 5 g YT P dtl iy B Bt ket atp ot O
HESUHT t 54 NG A SSs N AP ddiei P d @Mtn ¢ %P xhd A ent

amount effective to achieve a sustai ned viral

VEespdnse. am . anpian et h b aitle of i P + 3 drynesheosst &ai s

A/ g Whgrein the patient is infected with genotype 1
e‘l;)-’?elg)};t?tlsre virus . 20. A nethod for treating liver

damage, liver inflammtion, steatosis, fatty liver,
NAF NASH | coholic steatosis, or. Reye's_ syndrone
' 2 bat ot ST rig ST S AT D EHEGRY dhech
HAPG 950 d It afi A Wmef 1 SeHta &3S0 di diid e d &1k spatient
about 450 ng q8h) ,
VX-950 in an amount effective to achieve at least about a

2 log;p decrease of Hepatitis C virus RNA in the plasma.

16. A method for treating a patient infected with
Hepatitis C virus comprising administering to the patient
VX-950 in an amount effective to achieve at least about a

4 logyo decrease in Hepatitis C virus RNA in the plasma.

17. A method for treating a patient infected with
Hepatitis C virus comprising administering to the patient
VX-950 in an amount effective to reduce the Hepatitis C

virus RNA to undetectable levels in the plasma.

18. A method for treating a patient infected with
Hepatitis C virus comprising administering to the patient
VX-950 in an amount effective to achieve a sustained

viral response.
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about 2250 ng daily (e.g., about 750 ng q8h) , or

about 2500 mg daily (e.g., about gl2h) VX-950. 21. A
woredobosh2s@r hepat oprotection in a patient conpP@EUSII0S/039240

adm nistering to the patied VX-950 in an anount of

about, 13 il e - t 450 ) 1sm s2ROUL
2250-%1g 3‘31.%"3“%2@@ ,a(cfboggfu m%%%né’m s Vrera o qg.
wHar edal |ohd @atierabay igif2o)t dX«A5h gEhotydearat hiegaftdrris
decreasing ALT levels in a patient conprising
C adfiYfi-stering to the patient VX-950. 23 . A nethod for
normalizing ALT levels in a patient wwth elevated ALT
| evel s conprising adnministering to the patient VX-950.
24. 2Tthe rretmfesdhoal dorditpatdng diime22 damadeai hi¥®r
. wWherein.the VX-950 i.s adm.nistered t patient in
i ol SRR S350 T a1y e, 9T sont A50
ald¥NoliAkaida 250 Mprd@dye (€. sgmdraheuti n/ 20 pay iglty)
or about 2500 ng daily (e.g., aboutrgg%a% VX-950. 25.
COMRE Ifitieb AT PO df0 34@9 R F Terd A R
arRRI e 1ahd ¥ actpo n}%ﬂ%iﬂ@l- @b.g Theymidhody ofy aph) |
one of clalins 20-24 ereln the patient is not
ahmfte2ed wia WaHQY, @7.g.A mddvdd To8r nqor auftdi NV egsx

a hu i n,_need thereof e et conpri sing
Zgaogjml?ﬁ's%qiyng(%@'t'hea M ?rarglazthgos\}%_e orm conpri sing

VX- 950, wherein the dosage form provides to the hunan
an avera%g pl asma concentration (C.avg ) of VX-950 of

at |<ast “aBithors o Hy/MAP RO 19 i T &t @3Tigns.
collr MBLRP L REGArA NG AP 1 &lHR 274 vaﬁﬁg Qi JHIE 13Verage

i
pl'asma concentration (C avVg ) ofIOX-9 0 is about 750
anmgimd. afo addwout 1BZBD my/deld 1af tler- o -he ammithidtemian@8ing.

Th d according to claim.?2 wher eifi .t he_average
a?ﬁéii%?%%ﬁ%@n%%ﬁ%o ft’aé;%uQé%%%G@%dﬁﬂy’aﬁghP
29 Mg afdiary t e admab@iterdth) vx-950.

22. A method for decreasing ALT levels in a patient

comprising administering to the patient VX-950.

23. A method for normalizing ALT levels in a
patient with elevated ALT levels comprising administering

to the patient VX-950.

24. The method according to claim 22 or claim 23
wherein the VX-950 is administered to the patient in an
amount of about 1350 mg daily (e.g., about 450 mg g8h),
about 2250 mg daily (e.g., about 750 mg g8h), or about
2500 mg daily (e.g., about gl2h) VX-950.

25. The methods of any one of claims 20-24 wherein

the patient is infected with HCV.
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30. The nethod according to any one of clains 27- 29,
wherein the Cavg is obtained/attained within 3 hours
w@tdoensizbe admi ni stering. 31. The net hod accorelimys1005/039240
cl ai m 30, wherein the Cavg5sts obtained/attained within

2 hogr s afp erpdiheo @ Al St erd N9 o 8% e M3 hod wherein
according to claim 31, whéereln t%e Cavg 1s
tlobtea neck ot iaimed wiiddted viocdr B er the
adm nistering . 33 . The nethod according to any one
of clainms 27- 32, further conprising maintaining a

trough. pl Ashecnod 9adk |l didy nm 950 480 Hafuiart Gin
about 1500 ng/nL over the24 hour period. 34. A nethod
neRd trherenly oIt | SRR MO FERTHGH e XaD i S i Wp
B i s : Y 0 : r
e B SO o e R S AR S s eoe
f dos ayeo ¥ Ditews | tso adme hwstaer eth tavewrgd g lasand r ough

| asma VX-950 | evel mnj of . 750 ng/nL to ab 150
R ETR BT OR hiCopd Hfur bt b S TS i o0 /L
a PESOT Ehd b i 61 A R 33y or cl ai m 34, wherein the dosage
formis adm nistered to maintain a trough plasnma

VX-950 [ evel m ninum of about 750 ng/nL over the 24
hour, per | @&hJ&%E%&M%@C&&Vﬁ&%t  Clhaldp i toc(f)he

cl ai m 34, erein the dosage formis admnistere
aver ag el pil asna cuglhc gl msnml oX- 8504 ) exte| Vin 31 tnuim afba@aboui50

1000 ng/ ove e 24 hou eri.od. 37. The nethod
n o BT P el DR O A il S SR T e
VX-950 is present in the dosage formin an anmount of

about 750 ng. 38. The nethod according to claim37
wherel n tHee deidRd RIS i Stame d & hrvdensifeshe

a\g%aéj@yplz?s%na Thensethogd aseordl ng 4o @ave e Of6al ms

1000 ng/mL after the administering.

30. The method according to any one of claims 27-
29, wherein the C,yy is obtained/attained within 3 hours

after the administering.

31. The method according to claim 30, wherein the
Cavg 1s obtained/attained within 2 hours after the

administering.

32. The method according to claim 31, wherein the
Cavg 1s obtained/attained within 1 hour after the

administering.

33. The method according to any one of claims 27-
32, further comprising maintaining a trough plasma VX-950

level minimum of 750 ng/mL to about 1500 ng/mL over the
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38, wherein the one or both of the Cavg and the trough

| evel is maintained over about 12 weeks . 40. The
waoredobosh2accor di ng to any one of clainms 3-39, fee1/182005/039240

conprising the step of adnishi stering an interferon. 41.

The net hod cording to 40, wherein the interferon is
24p@' apgﬁ~|%§erferon. 42. The nmethod according to

cIa|n14O or claim4l, wherein the interferon is

adm ni stered in an anount of about 180

fm . 43 .
The ﬁeth@d“ﬁgé@ﬂdpﬁgtFﬁaéﬁﬁgoﬁehBﬂa€lQﬁggnﬂba HoV
hs kg,Iat\l}?)rrnl ﬁ@@ﬂ?ﬁ'sﬂglgt hengheR t@f- 1 3dMRi $hel highan at least

met hod of this invention where in the
ongX-d@saudies foormalcaped sanadVEcPodedviemr Exadphous peraiol

wherein the dosage form is administered to maintain a
trough plasma VX-950 level minimum of 750 ng/mL to about
1500 ng/mL over the 24 hour period.

35. The method according to claim 33 or claim 34,
wherein the dosage form is administered to maintain a
trough plasma VX-950 level minimum of about 750 ng/mL

over the 24 hour period.

36. The method according to claim 33 or claim 34,
wherein the dosage form is administered to maintain a
trough plasma VX-950 level minimum of about 1000 ng/mL

over the 24 hour period.

37. The method according to any one of claims 27-
36, wherein the VX-950 is present in the dosage form in

an amount of about 750 mg.

38. The method according to claim 37 wherein the

dosage form is administered three times per day.

39. The method according to any one of claims 27-
38, wherein the one or both of the C,,y and the trough

level is maintained over about 12 weeks.

40. The method according to any one of claims 3-39,
further comprising the step of administering an

interferon.
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41. The method according to 40, wherein the

interferon is pegylated interferon.

42. The method according to claim 40 or claim 41,
5 wherein the interferon is administered in an amount of

about 180 ug/ml.

43. The method according to any one of claims 40-
42, further comprising the step of administering

10 ribavirin.

44. A method of this invention where in the VX-950

ig formulated as disclosed in Example 6 herein.
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