WD 2006/ 050250 PCT/ US2005/039240 1 5 DOSE FORMS 10 TECHNI CAL FI ELD OF THE
| NVENTI ON (0001] The present invention relates to nmethods for 15 treating
Hepat i ti sw 2végrase2sonf ecti ons. BACKGROUND OF THE | NVENTI @NT[usea2josd2né ect i on
by Hepatitis Cvirus ("HCV') is a compelling human nedi cal problem HCV is
recogni zed as the causative agent for nost cases of non-A, non-B 20
hepatitis, wth an estimated human sero-preval ence of 3% globally [A

Al berti et al., "Natural H story of Hepatitis C, " J. Hepatol ogy, 31.,
(Suppl. 1), pp. 17-24 (1999)]. Nearly four mllion individuals may be
infected in the United States alone [MJ. Alter et al., "The 25

Epi dem ol ogy of viral Hepatitis in the United States, Gastroenterol. din.
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)] 30 [0003] O persons who lmEmEEworMEcted with HCV, 20-25% may be
able to clear the virus after the acute infection, but 75-80% w || devel op
chronic Hepatitis Cinfection. [preface, Frontiers in Viral Hepatitis. Ed.
RF Schinazi, WO 21)1)6/1)51)251) PCT/US211115 /113 9 2 411 2 J-P
Sommadossi, and CM Rice. p. xi. Elsevier (2003)]. This usually results in
recurrent and progressively worsening |liver inflamuation, which often
Ieadsl 0 nore severe disease states such as cirrhosis and 5 hepatocell ul ar
carcinoma [MC. Kew, "Hepatitis C and Hepatocellular Carcinom", FEMS

M cr obi ol ogy Revi ews, 14,

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to methods for
15 treating Hepatitis C virus infections.

BACKGROUND OF THE INVENTION

[0002] Infection by Hepatitis C virus (“*HCV”) is a
compelling human medical problem. HCV is recognized as
the causative agent for most cases of non-A, non-B

20 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

25 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.
30 [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,




pp. 211-220 (1994); |. Saito et. al., "Hepatitis C Virus Infection is
Associ ated with the Devel opnment of Hepatocellular Carcinoma,” Proc. Natl.
Acad. SciwoWs#sns050 87, pp. 6547-6549 (1990)]. Unfortunatelysodshsser are no
broadly effective treatnents for the debilitating progression of chronic
HCV. [0004] The HCV gepone ncodes a polyprotein of, 301 33 am no acids
[Q L. Chod,Fetommgd Ogs{?en%‘f M 5RE59 an?za%on %ﬁ%eﬁ%rg%(ﬂ({? f t he

Hepatiti spf M h&8ally PFOSu1Natin f@@ﬁ&réﬁt atdMr SSrePPivepl- 2455 (1991);

N. Kato et al., "Mlecular Coning of the Human Hepatitis C Virus Genome
Fr om JapaweseePang ehi vemi 1t Normat 10on-wiickpaiien sleads ok M@i¢. Acad.

Sci. USA, 87 P 4- 0 ]ggba[g et. al., "Structure
and O ga F z%¥$o%l%$§%% %étg%) é C,a%ﬁ rusIT none [sol ated From Hunman

Carriers, heﬁatMtéDlulaJBScap@mdrﬂ@S{MMB Két 991)¢pa Thei QY aodst r uct ur al

(NS) proteins are presuned to provide the essentjal catalytic chi nery
for 25 wH%PaF%%?Jr%‘é%?BncaWjen M&M@R@Mte ytic

cl eavagegl% t@ﬁn@édpw@%ﬁ [R s§§£ée@§ché@9er“1@épa@itls ‘Nopstggict ur al
Protein of the Hepatitis C Virus Encodes a Serine- Tyge Pr ot ei nase

Requi r ed Iofe@teanag% &$S®¢\eaﬂxi83/w1h1hdtwlp%v%l@@ﬂ¢@¢\so 30 J. Virol., 67,

pp. 3835 3833 0d3PPh ot SHAOL ©F - pbe . nalfATACLETILRL! ofef the
Hepatltls rus ncodeda erine

Pr ot eJmase7Deppndeﬂn7 P@hgp(DB@@h]Oemﬁ@Etﬁnaesl Jthake ohre ©F, pp.
2832-2843 (1993); A Gakoui et. al.,_"Expression and WO 21)1) 6/ 1) 51) 251)
PCT/ US2112182#1y 32 6fechive BT ¢3BRETFF cheT ohof JeRbht FRTS9E Vi r us

Pol ypr ot ebpoér}gggggﬁ oFredpshsc"udv. Viral ., 67, pp. 1385-1395 (1993); L.
Tomei . is a serine protease required for processing of

hepatiti s[00041 us pBhe preY eg@nomg  enge@¢s a polyprotein of 3010-

3033 amino acids [Q.L. Choo, et. al., “Genetic
15 Organization and Diversity of the Hepatitis C Virus.”

Proc. Natl. Acad. Sci. USA, 88, pp. 2451-2455 (1991); N.

Kato et al., “Molecular Cloning of the Human Hepatitis C
Virus Genome From Japanese Patients with Non-A, Non-B

Hepatitis,” Proc. Natl. Acad. Sci. USA, 87, pp. 9524-9528

20 (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

25 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,”

30 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



5 67, pp. 4017-4026 (1993)]. [0005] The HCV NS protein 3 (NS3) contains a
serine protease activity that hel ps process the nmgjority of the viral
enzynes, wWododemsbisus consi dered essential for viral repcragtisnsand
infectivity. It is known that nutatioms 10 in the yellow fever virus NS3

pr ot ease creases_ viral _infectivity.[.Chanbers, T.J. et, "Evi dence
that the ﬂﬁﬁ?tejr Cn%‘fl%n%?n P Nohst r%c Urar eé?ﬂ%%%t?\ié‘g %?%an\'#a%l | ow Fever
virus i s pr&idne, Prot easeoResponsipbe fpgs5-Siae- Spexld fi @ CBavages in the
Viral Polyprotein”, Proc. 15 Natl. Acad. Sci. USA, 87, pp. 8898-8902
(1990)]. Fhe a}irsiNIB1ian? noChERYsPHPCRESS (FREMHRRS H927- 1207 of the
viral pol i h : i ¥ i n se donmain
o Nsa T e 2 T B oanct T e S T ee Bl t he Hoy BoTaDt ot el n [C.
Lin etc al67, "plepat017s4020 CLI9BUE. NS3 Serine Proteinase: Trans-C eavage

Requi rene d Processi inetics",,J ol ... 68, pp. 147- 8157
(1994)]. F@@%gf The&bﬁ#\gglqge?¥%%eb? o% egg%@ an Iil?asl%sss%csl% e cof act or,
NS4A, hel psopsgsesscelyief ther Vheédbs epryo@ss ti28 mibi Sty hiis giaasi der ed
essential for viral replication. This processing appears to be anal ogous to

that carrveeel ogRzyyes heaPdnb® FRneineeies i ¢PEAEySHe PREl &k pbtt Y179t ot ease,
which 1S pLso: LAVOLYCLL4N; NELAL: $IZYITE 1P OCORIONY. il RIdeAsSes

i nhi bitors, Whi ch Tnhibit viral 30 proteln processing are potent antiviral
agentl® i nimavhe yatlcat faget hatrint®3d uptoneasdi destageenfvidwelviral life
cycle results in therapeutically active agents, nsequently .it is an
attracti vén%%?bé‘{l%r ?‘g]i‘%f&beﬁ? s Uhodt ySt V\ggl) 1) 74 %11‘3%5%%&}%5211115
1113 9 2 ®lderdti hAD0Bndher 6f aEnsOtuEHEF €D byoBdYN SAE3 sfaghory anti- HCV
agents or treatnents. Until recently, the only

Yellow Fever Virus 1S a Serine Protease Responsible for
Site-Specific Cleavages in the Viral Polyprotein”, Proc.
15 Natl. Acad. Sci. USA, 87, pp. 8898-8902 (1990)1. The

first 181 amino acids of NS3 (residues 1027-1207 of the

viral polyprotein) have been shown to contain the serine
protease domain of NS3 that processes all four downstream
sites of the HCV polyprotein [C. Lin et al., “Hepatitis
20 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,
25 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
30 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.



established therapy for HCV di sease was interferon treatnment. The first
approved therapy for HCV infection 5 was treatnment with standard

(non- pegyweteeh)osozsver f eron al fa. However, interferons lpavasssognddiieant
side effects [M A Waker et al., "Mepatitis C Virus: An Overview of

Current hes and Progress,” DDI, 4. pp.. 518-29 1 )...D. Moradpour
et al., A?:ﬁWZﬁt anghﬁg%l Wgﬁgmiﬁ ﬁlﬁ%%rb?le% %@F tbﬁ?lf?ﬁg%g%?"a%lr. J.
Gastroent ge9ol agehepab ol eredidmepps . 1199c 1202£4:908); thelon¥y Janssen et

al . "Suicide Associated with Alfa-Interferon Therapy for Chronic Viral

Hepati ti sestabliphadofherany ppr B9Y-Quzeagageay; iptEriqerault et al.
"Side Eff ph 5 r od Rk EO L ver s D 9, pp.
273-277. g%%é‘é@%ﬁlélénd@?%t g#?%goéﬁéf%e%notﬁ%gpggfn %gelé&%%?(t?%r m

rem s onwas onéytmefitawitbnstandsd8f Ofocasegyl&tedéihaedfetdmt erferon

Th ' .C Hepatitis C. Vi |nfection:, FEMS iol. Rev., 14,
op. | 275 2BAE 30  (1GUATE: " THRCSHAFTPoR BFVF| BHUH T HoTDL (hEAEr BREWERT 1 egi mon

i ncreases [feSRONFEakakest shi ght hepiiecens civir@ducih onseptidéhieopegyl ated
forms of interferon (PEG |INTRON(r) and PEGASYS(r)), which has al so been

conbi ned @RFRENE| BERTPRENAAVENE BUPFEESE n” dBPY: nbdeRP - i PpPovenents in 25
rem ssion .and i duct j Lge s. The current
standard é?g%g?é ?é g8%¥g§§%%n?£ %ggineggfgg%?ng 4§2§13£§£s, dependi ng on
pr ogrigst | ThefapiessfesucHepst HO/s gendt ype. afid Gesonséngeroh. of initial
response o therapy,.Mreov t? r s for_30 effective anti-HCV
vacci nes Eﬁﬁﬁﬁﬂiunc%}tapﬂ: ?é%%s S%%ugfgfggreéisLa NeetPror At - Hov
therapi esajandsappi@er hak8ciesedr REEtNEAsE Otneat fetby thapgidsor [0009]
HCV and ot her diseases and disorders are associated with |iver danage.

There is ghsenacnéeratofepgt2is) 6/d) sHepEYl pCT Us2RR 1134114439 2 411 5
(1994); P.F. Renault et al., “Side Effects of Alpha

15 Interferon,” Seminars in Liver Disease, 9, pp. 273-277.

(1989)] and interferon alfa monotherapy induces long term
remission in only a fraction (~ 25%) of cases [O.
Weiland, “Interferon Therapy in Chronic Hepatitis C Virus

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

20 (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

25 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

30 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



t herapi es and appropriate dose reginens for treating |iver damage. SUMVARY
OF THE I NVENTI ON [0010] The present invention provides a treatnment for 5
Hepat it i swG 2v0a7036250nf ecti ons. The invention therefore prowisd@s/oseuot he
prevention of the clinical sequelae of Hepatitis Cviral infections.

[0011] Th & inyen nt. i ver damage
Bnd 1 ver TREER %r"értg’t |a§}? %’ é%‘ég%é ?%8%%&% EE‘}F fﬁ%&én 0012] FIG 1A
AND FI G 18 vdepidaimaaean concentratl on time profiles by dose |evel (Exanple
3). [0013] FIGS. 2A-2D depi ci ggri yed Ehar macokinetic paranmeters. The |ine
i nside the box represents L ENR&ONox represents the limts
of the ni qwloaojhal f Tefe F'i%s‘é@ltta inReamlba BrovlieRi4h khGatdedepirets the
concentration (IU nL) HCV RNA in plasma over the duration of the 14-day

st udy 5(Ek@p@tet5)s szpf@@lgpflep@lodeeprl‘élﬁs inyenshgngéhierefpee
concentra IU/ ) @ t LLi,n nakhggduration
of the 14¥4d: %}Q/’ls(eudf E%glnpﬁg\ég;é%[lggllg% &?‘& %%qg%%l %tg t%)‘rlllglctﬁaﬁge in the
concent r aHepat il Il iak1HOY flRNA ioalsat | ve to basel i ne over the duration
25 of the g% stu y for individual .subjects in the 750 n% §8h dose
group (Exad?éll 5). 1157’]rer§|eét BPYEPTLE RESR REGHL a MEFALAFRN ne

am not r ansfgr aseky @%%a@@/aBHAlﬂ\rerSEMf'lﬁnﬁﬂak1@9139 groups The fol | owi ng
synbols are used in FIG 6: 30 Changes from baseline in nean ALT |evels

SEM (4Ppermost 4 | i neBRAFEFHD AIGUBRERAR neopterin |evels

591 (1 o 1o i1 ey o sy Sag s YKl oad” S0
pl acebo. PRdimeentre fddee by dose level (Example 3).

[{0013] FIGS. 2A-2D depict derived pharmacokinetic
parameters. The line inside the box represents the

15 median, and the box represents the limits of the middle
half of the data (Example 3).
[0014] FIG. 3 depicts the concentration (IU/mL) of HCV
RNA in plasma over the duration of the 1l4-day study
(Example 5).

20 [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

25 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:

30 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



WO 211116/ 11511251) PCT/US211115 /113 9 2 411 6 treated for 14 days with
VX-950. *The transient increase in nean ALT level at day 12 in the 450 ng
g8h gr oupwoo@msomot i fact (5 out of 10 sanpl es were m secmgis20saaa0 val ue
38 U1, range 25-125 U'1l) (Exanple 5)6¢ 5 [0018] FIG 7 depicts nean

neopterin val yes. + - Min 1 grQURS., Mean,.pl neopterin | evels SEM
pretreat rretnrfeaanec?aordgés yziz’nE?JIJlltA{]ngg%rJ aOI' 3 g?(glgee%éfr?%ﬁﬁse%%aﬁémﬁegggbo. Not e
t hat decr éasendan mEan ket erd ”Rlays 12grieatest 450 tdee g8%0 grpugBhH sdese group,
with the highest 10 pretreat nent values and then the | owest nean val ues at
day 14. | /%4 (n'gjg) YHodd FEHR Gh&'sFec Me&Sd % MFEGFe M Uonpar ed t o

basel i ne plagRRo hgnighd ty day 14 (*unpaired two-tailed
T test, ’?’I*Bdl\/é.jlc’l/(l’?-V\y'll t ney %@ggfg;ga UT/flle) gr%al?g@theo?i)z'ont al line at 15 Y=7.7

nnol /| 5repr0@de&it s t FREQULN CRramise ran MEordjerAnGSalg8es9 + /an$EM) igepi ct

that in vitro cleavage of TRIF (a_TL adapt,or_prot.ei by HCV NS3/4A

pr ot ease iaslll i bited E’Iyea\r/]x- .ma[ ng%%ﬁléf%"ﬁq& = PE receptor domain
cont ai ni Nnpret@cadairyy dnaded sV GnRIIR @orTlaCAM31Hodepiggiotipgs Schemati c
illustration of TRIF show ng various protein binding domains. TR F

cl eavage BPHEFAIEPYr oY Se At ERSTPPES dSuMealy ReORS Sidgridnt s- L C340

and AN372 g (mdidd &d, feipm-iso %klrgsyz%%e NS, 104 £t hP2922 1A %Reke 25 [ 0021]
Fig. 9 depicts the kinetics of F cl eavage gy HCV NS3 protease. The 35S

met hi dhi n@redysadderdupladdigsn ang thhent rtéaes diowgtsitomeamarvellattsom tpr oduct  of
TRIF protej substr. of tNS3 protease for

various ti r?gl plg'?'flt gLnr ﬁlg% r@tof%n&qu%-hlz%%%at?u%%gg tt%ﬁG%Mclrg\ﬁ&? BY' SDS- PAGE.
The gel wasoptzaser dompaafes pokargand anquant iflaicebbh®edagavage products.
Cpantitat%?%ﬂ?ff%i%&?aﬁ!%ﬁ&éq% Qﬂ%%ﬁgiﬁé%.%ggﬁﬁaﬁqe%h% test,
**Mann Whitney test). The broken horizontal line at
15 Y=7.7 nmol/1l represents the ULN (Example 5).
[0019] FIGS. 8, 9, and 10 depict that in vitro
cleavage of TRIF (a TLR3 adaptor protein) by HCV NS3/4A
protease is inhibited by VX-950.
[0020] Fig. 8 (toll-ILl receptor domain containing
20 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).
25 [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,
30 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.



figure as a function of tinme. WO 21)1)6/1)51)251) PCT/US211115 /113 9 2 411
7 [0022] Fig. 10 depicts NS3 protease dependent TRIF cleavage and

i nhi bi ti omoahosliRdhIBocl eavage by VX-950. The 35S net hi onipoe/dsakslosst4eoupl ed
invitro transcription/translation product of TRIF protein (as a 5
substrate) i ncubat ed .wi t.h i.ncreasi,ng_concentrati on o 3 protease
enzyne rar{g;@glfromtg‘@g4 }1\61 Iglegiltc&igr ﬁ?’h gﬁggeSnggﬁggngi&nfrthgs or absence
(Squar es) cafealBuM ¥X3I950nhivhielibawed byr8D51RAGEgandyexgosse t Ohe
phosphorimager. Quantitation of the ON372 cleavage product is shown in 10
the figuré>y 06zBpopias. lebeled cangled depivétr@ecreased fitness of viral

variant s L0024 HegonllA80HClS JONBOOLYRILC (ENakAG! BLESLEES (E athe i

vitro VXE% resi stant mutants. I ncrease resi stance conferred by
AL56V/ T mstadisitaras ef) 0 wel¥- 950 uba tetheriich dntreasingneoneaotirens obKof or in
the 2-day _replicon assa | Cso) conpared ta the wild type protease. The
rati o Kcathr W%tﬁgsﬁuﬁﬁﬁ&?ecb)ﬁﬁgﬁél 1f5of“h§"\ﬂ/i R eﬁ$55¥eﬁ?yﬁ§§ is shown in
the tabl e pradinfdeed cfiremeki)n ot a2@etke2085uad8E) 2801 0pB6TE49586791) .

[ 0025] Fi gf 12 depicts cl eavage of HCV 4A/ B substrate by A156V/ T nutants
conpar ed telidkweg by SPSe PAREF) aRd3 exXprstegséC PhOSBHSTAERRESNI ne | abel ed

coupl ed 11y M {GQ 5 LIANGE | @Ei Q05 ansi 8L, 0he P Q%Etoisiéﬁ&zﬁvfﬁed HCV 25
mut ant pr(r)étueasel 1‘ausggl to § P protein w tﬁgié)g junction as a substrate)
i n beitdeenrhends gureubated with various amounts of either the wild type
(WN) (Squares) or A156V/ T (Triangles and Circles) tNS3 protease ranging
from 0. 00gDio3tlo 61iFWGsf.ollllowed , byn8DI3PAEkiand dexpessed ftati8ss
phosphori nager.. %ljanti,tati on of the nN372 cl eavage product is shown in the
figure. of " viral variants.

[0024] Fig. 11 depicts phenotypic characteristics of

the in vitro VX-950 resistant mutants. Increased

15 resistance conferred by Al56V/T mutations to VX-950 in

the in vitro enzyme reactions (Ki) or in the 2-day

replicon assay (ICsy) compared to the wild type protease.

The ratio Kcat/Km of the mutants compared to the wild

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

20 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

25 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

30 phosphorimager. Quantitation of the AN372 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



[0026] Fig. 13 depicts cleavage of TRIF substrate by Al156V/ T nutants
conpared to the wild type (W) NS3 WO 211116/11511251) PCT/ US20115/ 11392411
8 pr ot easwo 206w0585% net hi oni ne | abel ed coupl ed i n vitroPCT/US2005/039240
transcription/translation product of §RIF (as a substrate), was incubated

with vario ts ekther h i.L.d ares).or. AL56V/IT
(Trianglesggﬁgggg%rrcﬁég)b%%s§e5%6 82%3 %é%%?ﬁévg%8§?%.ob§1%kﬁf8 6pN,
fol | owed byrSRScPAGEiandtexpeidreohopphdspbhobEnager. (afuantitati on of the
AN372 cleavage product is shown in_the figure. [0027] FIG_ 14 depicts nean

HCV RNA, n&BPEEFPRSAnd"AETINEBPRE HaldFRn¥aT §8YS 7aNgHAC Bag 121 FERENDl e 5).
[0028] FI GBnelf:880 JBedRnirgt Ssdahaethabs VK1 850, ! ﬁegxs@%gg%g]@@néependent

gene expression in Sendai virus infected Huh7 ce : Fig. 15
depi ct © suppressbontdt3| FRoEepsenveagings5faeni 0i P98bY EHEV6pHot ease in Huh?

cells stiml d with ndaj.virus. Huh7 cells re cotransfected with
pl asm ds g%B?é??Fﬁgg ugl é?§§g SgﬁeeﬁﬁagPr?hgocgﬁg?BPOBfmagﬁﬂ:b pr onot er

ei ther w tbubheivakdohyp€ €WE) X372 netédvagedbrdedt {Mhpmotaase,

fol |l oned b¥ Sendai 20 virus (SeV) stinulation. The fold activation of

| uci f er ase*§Ené188HFared to the Sendai virus uninduced controls are shown
inthis figure. [0030% Fig. 16 depicts that treatnment with VX-950 is able
to over cont%PR&1suppF @s'gé gePeetSoleprViBY oR¥As eneoBt BRI RhandeABEI Vi r us

stinuhg;edakFyégeggﬁgpt85¥aggigh&ydayumg ggk%apm@rg)cotransfected Wi th

pl asm ds expressing [uciferase gene under the confrol of |IFN-S pronoter
either witHho0R8Iw | dFE¢fe {BTpndr lbndepivatedatat ahat(WHy95pr ot ease. These

colls vere oLtnel.t [EREedehthARYERA2 (BRLLL 2 Ln TARNNI 992, 0! I S vere

infected Huh7 cells.
[0029] Fig. 15 depicts suppression of IFN-f promoter

15 activity by HCV protease in Huh7 cells stimulated with
Sendai virus. Huh7 cells were cotransfected with
plasmids expressing luciferase gene under the control of
IFN-b promoter either with the wild type (WT) or
inactivated mutant (MT) protease, followed by Sendai

20 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

25 on the Sendai virus stimulated IFN-fR 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

30 (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



Sendai virus (SeV) and luciferase activity was neasured 16 hours
post-infection. Fold activation of luciferase WO 21)1)6/1)51)251)

PCT/ US21 Md20d6lo58258 2 411 9 gene, conpared to the SendaicTuiseess/osersmduced
controls are shown in this figure. [0031] FIG 17 depicts data that VX-950
treatnment | eads to _de as in HQV.RNA in previ-ous nonrespgnders 5 to
HCV therap%?n(QFI éomff"rﬁ)%’ gcr?d%t%reegterrrlegétl- NaiVE E‘gtllnéintcsed( F° %rpfg‘ﬁ) 2¥edi an HoV
RNA | evel ssrefwrpatd emis ifiggaeh treatnent regi men are shown. Plasma HCV RNA

concentrations were determ ned usi n%P} he Roche COBAS Tagl\/an HCV/ HPS assay.

10 DETAI LEGO3RdCR PTIIEN &F AR HINWERRCON TPe63YE Phils Frefeiteién rel ates to
speci fic doses aud adlosaae.d ool 1RAS el 30 BEAVEROaRE 950 s a
conpetitive, reversible peptidommetic NS3/4A protease 1 nhibitor with a
st eadys5 st atce HivhdilegraponsitF®. (K ) end IFeatMepworneZireladdlent H O NN j N

NH NN O - 950 -950 h been test.ed in.single doses
in humangFgr?g Sggﬂd tyeég%l#%%ﬁ@r ﬁéé@ﬁ(sB?gsnﬁlazlﬁ?tsTﬁél 56%hci dence or
severity afrcdvwRinge r&\ARtch Gird ROownCr easemanHdy ¥X2950 dose. No adverse
events were considered to be severe (gr ade 3 or grade 4). There were no

clini cal | FOTSISHHIFtRRS siedivy & Haray SISilRg |tRIsoRQCEHey CPRPFes f or

hemat ol 0¥ Qf el i}f@'\,c/quscgesrgag;_ry paraneters. There were 25 no clinically
significant (1:\/Jhanges i n physi cal exam nations, vital signs, or

el ectt@cardi ograns fRETHIYED DESCRIPTION OF THE INVENTION

[0032] This invention relates to specific doses and
dosage regimens for administering VX-950. VX-950 is a
competitive, reversible peptidomimetic NS3/4A protease
inhibitor with a steady state binding constant (ki*) of

15 7nM [WO 02/018369].
]
H O
N

'S o%f’ﬁg\v

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

20 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

25 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

30 in FIG. 1 and FIG. 2.



subj ect tested. [0034] An analysis was perforned to determ ne the

phar macoki netic profile of VX-950. The data is depicted 30 in FIG 1 and
FIG 2. WQ02)6lgs65050251) PCT/ US20115/ 039240 10 [ 0035] pLirusroosiprsar es to
VX-950 were predicted based on the imtegrated preclinical and clinical

dat Th ted | t f
he . 950 [PB8T con B4Ry SHACCRECS nreolfodet 5t PuSr aacay (<23 B8 ow Lo

det er mi ne bhetﬂeseﬁtébaatadeprenninﬁpalednﬂ0chnmeh1 flater atedeand produce
t her apeutic geneflt The Eredlcted average liver concentration values are

up to 57-fBFEYSFEEAI BRI LoKCEsSXYOT EHBS aHBT BpCOrBI 14 YHHY of t he

replicon asgay1k658ri phthexdose E@B9§c0ﬁ0a§§59'gﬁd {RO36h rdbessysesul ts
i ndicate that the dose regi nen of applicants™ Invention will achieve liver

concent at Vongs oFSEX- Qseesbﬁépwhttalﬁ?tenmeneeSBeoﬂosﬁ% tics® and |1 CO0
determ ned_j hniga e 5 37] -According one enbodi nent
an@gggﬁa% kg te gi gyle ¥?%g$ Coﬁp%E??uce LMéﬁ%??%Fn%

of this inven provides p ar maceu 'ONS CO
VX-950, orbanphatiaceuti pakiycaedeptabhgesaivet hesrobntrabian anount of
about 100 ngﬁto about 1500 n? §|n an_anpunt of  about 300 ﬂg to about 1500

my; 20 inVahu&fodht BP HBod @édnﬁftBh%bBﬁP119@@ AH°aY i FCan2BFoURt of

about 450 gg; 119-2818MB¥NLhef r8BPUECASQs 8By BE., iR %ﬂea@B%%trQBP%bOUt 1250
ng; and b) and pharmaceutically acceptable carrier. 25 [0038] so provided

by thild i ngendiied.is a therapeutic reginen conprising adninistering

VX950, or 180382 TERULLORLLY: PCOPRARDLERSBhS . | EL AL T PodlinalOYEL Of

about 100 0" abou
applicants’' invention will achieve liver concentrations

of VX-950 substantially in excess of the ICs; and ICyg
determined in non-clinical studies.

15 [0037] Accordingly, one embodiment of this invention
provides pharmaceutical compositions comprising:

a) 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;

20 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.

25 [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;
30 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



in an anount of about 300 ng to about 1500 ng; 30 in an anount of about
300 ng to about 1250 ng; in an anount of about 450 ng; in an anount of
about 750wom@poeswsoisn an anount of about 1250 ng; wher ei nPpPCAIS20081084246 S
adm ni stered once, twice, or three times per day. A WD 21) 1) 6/ 1) 51) 251)
PCT/ US2111 5 /113 9.2 411. 11 therapeutic I men accord to this

i nventi on T8STTRATE %ﬁ(édr?%lrf‘%%l‘ﬁ%%o{ ln%d’fﬁ’ ntrekgjt%a Bt ot 50 in one or

nore dosagentenasd tH039¢1Anet fies @cﬂfmdwmtmnt@f_ svxm@mtizorbrpé ovi des a
5 method for treating or preventing a HCV infection a patient conprising
admi ni ster@ﬁgm‘f’%et%‘és%%?l AfM¥/X- 950, or a pharmaceutically acceptable salt

t hereof, i anougt Abokt - 30Q-D 4o L?[lppéj POMYed g certain
enbodi mantgI th]e dose %?ﬁ?/x- 9500(?5 “10 at Teast rgiout 300EL I ot her

enbodi r’::'sentrseth@@ ﬂ@setnéatm@%ﬂ psewent Bagta aIEXb‘ﬂtlmﬁé)ctrr.gonlén ot her

nmbodi t the d t | t t 500 h
o memRat e (RSPl g a1 e nate mRg e VATl e

enbodi nentsy 4 hehgosgcoht MXaPbP dscabrdspstsdbe atbl@élfeéﬁwlﬂirganl n ot her
enbodi nents, the dose of VX-950 is at |east about 1500 ngy. [0041] In yet

ot her enbo%ﬂ‘%lh'ﬁsOft%]@OH'és%OQ)me‘QW?%t ho00rof@- t han about 1500 ng. In
ot her enboﬁ%@g@js %991?;?119‘(@}@(0(95:%15@5 notlrl@rc?oéé‘?(ﬂfa@é@l’%é-z@ ng. In

ot her 20 enbodi nments, e dose of VX-950 1's no nore an about 750 ny. In
ot her l&nbodt nesdst theuto3e0 aﬁgVX—BSOotlsemoerrM@lmemm, aboeitddds® ofy. |1 n

ot hor embotknent st The 8556 BrO%x- 20 1€ nolro? S thar ARG mp. 25
[0042] 1t @h@tﬂi@s@eoﬂnvlﬂ%@ogst&i@tléi@@%ﬁ@ww(a@dnguppm St S may be
conbined to provide preferred dose

embodiments, the dose of VX-950 is at least about 750 mg.

In other embodiments, the dose of VX-950 is at least

15 about 1250 mg. In other embodiments, the dose of VX-950
is at least about 1500 mg.

[0041] In yet other embodiments, the dose of VX-950 is
no more than about 1500 mg. In other embodiments, the
dose of VX-950 is no more than about 1250 mg. In other

20 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.

25 [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

30 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



ranges for adm nistering VX-950. For exanple, in one enbodinent, the
VX-950, or the pharmaceutically acceptable salt thereof, is in an anount of
about 300woR006AB0150 about 1250 ng. [0043] In certain enpodiusesus®392¥K- 950 i s
adm nistered in an anount of about 480 ngy. VX-950 is administered in an

amount of SEEREIROCERY Vinofhner SeratyTier e st 2an) et fetiite T 115 0 2
411 12 enbediment SInVétBéQ esbadiian 8¢ ered- 9 7o ahs agditthi of eBb@uUin 750 ng.

I n other enbodi nents, VX-950 is adm nistered in _an anpunt of about 1000
my. I n yet bt ABPUBRLGEI ABRYS, 109UX-BB0 | 5 2¥RF nP SReF eaMPRAERERRDUNt of about

1250 ng. 5y§0944] ; énaéﬁin?été?@éelﬁn@ﬁdéﬂ@@ﬁ§ of NepalfouDssefnyX- 950 is

adm ni stered once a day. Alternatively, the anount
admi ni st er €8044d ce aldagnyeod. thes®, empdRhyentad t etlmatametlnyt oheVanount of

VX-950 is mnls ered hree-tines er day VX 10 950 may
be adm ni s?g ed>wh (gu?n?%o% ?3(50451]\£§&9]§%61%%)sz been tested in

humans andaheund ofovj@ew@fggta&xellaist@hé@l tihge I@/déﬁpkecgltj oD Appl i cants
have denonstrated that adm nistration of VX- 950 was able to substantially
decrease HEVRNA | 8VBPENAtIBelYporRamTounappf i ¥an?30 hh%e denonstrated that

admi ni St a4 A0 06 - VX650t 0o SUDREST S MiSET D i L hrHOY ogAN | npybi t the

virus such that the viral RNA becones et ect abl e usi ng t he Roche COBAS
Taghvariv I—@WI—P&/alssa@rdm(avatea@ﬂew;w]@n@ﬂo&hehmt etoddr Diagnostics). O

}_E\e/ 8RN§\OI Zw{)‘%i)el 0\?\/9 h ggoo quanvxt 2?51':(’)0(; ?r Cﬁ Ig%llj‘clt’ ffrﬁr@)P%%%dg g?d
t hose 4 subpebéSehachweRM ilem}bstnb@lmwtf@piimtl@:ﬁ detection (LLD 10
U ). [0046 Sub ects receiving 750 of VX-950 every eight

App 1can s have demonstrated at administration of VX-

950 was able to substantially decrease HCV RNA levels.

15 Importantly, applicants have demonstrated that
administration of VX-950 to subjects infected with HCV
can inhibit the virus such that the viral RNA becomes
undetectable using the Roche COBAS TagMan™ HCV/HPS assay
(available from Roche Molecular Diagnostics). Of the 8

20 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

25 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.

30 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.



25 hours achi eved a nedi an reduction in HCV-RNA of greater than 4 |loglo
(i.e., 10,000-fold decrease) at the end of 14 days of treatnent. A nedian
reduct i onwof0sd@geRNA of greater than 2 | ogl o was seen ipaTasedsobozuhe ot her
two VX- 950 dose groups at the end of1314 days of treatnent. 30 Every

subj ect g V C r tion in
HCV- RNA Wi f‘ﬁ? he ﬁt?g? %hége“gorg"’gk %ée(tr r%ggir}eaﬁstrga o 3‘9’42]6 S Fhe 28

subj ects ré@sei e grapcdho hacbatméhtlmgi@arm&ucmm - HOV- RNA vvi thin the
first three days of treatnent._See, |le 5 and FIGS. 3-

5.
21)1) 6/ 1) 5ﬁ<§%qaorﬁ%4/wsfotllvs?sl1%@msltrait 4 06¥A ﬁhe%é”%r?o@t%t ed t hat

pl asma Vi rale | adsowAesd imesdepidiney rpatl S Ss t@aled e tdhd%950.
Addltlonally, it was denonstrated that there was a slow return towards

basel i he HBWRNA | el Gfcally hetlendragfe @ﬁd@ﬂ'ﬂgfn Sp)ediq\f d@JAy, the rate

of return to se e Ievel o) of_tr atrrent was
sl oner t ha l_fv ‘?Rl\#%vebﬁ d%ecri %&/ ﬂ\(ﬁ ué:)gcnII et ndc mes ‘Isneosv‘ée results
t oget her withdn agchd exd g ct»mctﬁécemxe@lcef oW ﬁMdmelts::eatmhmte t he

effectiveness of VX-950 as a_ 10 nopnot herapy. [0048] Accardi nl%\i/ this
i nventi on TR deS W et IRFE RS Wridnta Ty @ ind et siteR h HCV,

CONPI i Si NGRAUTEALSS ST1:00 & & Nen At £ MR O vk PIRrdmesut i cal |y

acceptabl e salt thereof, in an amount 15 of: a) about 450 ng, 3 tines per
day, é@eryﬂ@lmtdmlsapsb) about 750 ng, 3 tines per day, every 8 hours; c)

about 125 2 t| ery. U bo 0O ng, 3

ti mes per a@‘?" very nsgdfl%loofhf]gIlnﬁ’L‘f)TEE gr?r%r%c’]u(rjraeen sa} L{Tﬁehtlhgb%?nventi on
provi des af o020t e thiath fa)rpe&chr&rm sitrefddiged/ %930 Hav a qatgeiiinfected with
HCV, such that the level of HCV RNA in the patient is at |east about 2 |og
(pref er abl BN LERFINGBRR H¢ RAtLent VX-350, or a

pharmaceutically acceptable salt thereof, in an amount

15 of: a) about 450 mg, 3 times per day, every 8 hours; b)
about 750 mg, 3 times per day, every 8 hours; c¢) about
1250 mg, 2 times per day, every 12 hours; or d) about
1250 mg, 3 times per day, every 8 hours.
[0049] In other embodiments, this invention provides a

20 method for administering VvX-950 to a patient infected
with HCV, such that the level of HCV RNA in the patient
is at least about 2 ldg (preferably at least about 4 log)
lower after treatment than before treatment. In another
embodiment, this invention provides a method for

25 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

30 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



| ower after treatnent than before treatnent. In another enbodinent, this

i nvention provides a nethod for 25 adm nistering VX-950 to a patient

i nf ect ed wibt200dd3¥3s0such that the | evel of viral RNA inptChaspasiosnioi s
decreased to undetectable |evels andi4remai ns at undetectable |evels until

"sustai nedt GPVAFCr SOBREASE chBuBTTLEVERs ) thd T Qe p e

conpl et ed, cyhcaht RNAi bevehst 4 efdbid dAncies eddabl €o i@%ﬂthh@slt bei ng
bound by theory, it is_thought that a nethod of this invention that
enpl oys 750ChPTBF XX 98BCeler§- 8 HRRrBIREYR cFRRF YL HRELR P HECFRE hod WO

21)1)6/1) 5d2ad) PCﬂU§§1}I{#§§r£é&§ %gréﬂéulé-fll}{ h§1'z"x9§réﬂ & dg@ggegrough

| evel s. The trough Tevel is the concenfration at a drug drops down to in
pl asma 3 usto baiotainedrudobevels eabovdhea n¢en paim commesn taa t bon bee ween
doses It _is ortant artlcular in vigal. diseas 5 to maintain drug
| evel )s abov%lré %ert%]?%r%% c%?ﬁ?r]a]?hjokﬁy?]oon fnYJa‘?%faﬁ?)?ﬁjp??té{%nl nhi biti on of
viral repli@ashofgeoddVant &geDLShYE S alﬁ)epsl'é cedilisd hewet f owddrédpaheone regi nen,
adm ni stering, 750 ng of VX-950, every hours, led to the highest trough

| evel s of ?W@l?é%?%ﬁl?%g?%n@g 99 Y)éﬁ%ﬁ? A@é%?ﬂl%gﬂl?/urﬁ"’n BPrie? eFhed

enbodi ﬁenthl%ﬁlé@: £ PNE |p@v@1§)v6pe? hé E@é@g&lbfe sa%ﬁé ng adm nistering to a

patient VX-9 or a pharmaceutically accepta thereof, in an
anmountl Oof EG@%L] 750 AgsoBdingks, pbr @Iayref©r/1e¢<§l Snhodimends f9052] As woul d
be recogni zedénjct advant Lageous o haye flexible d(grgjhgg%schedul es.

Accordingly, In a ot er” e%%odlnﬁ%%l?o fc?rﬂ?gl?h@%n? tfﬁ%rjarﬂ)ei’ntfﬁ’sel‘rat| on
is 3 tinesapeentayx-980, ot &vishiyrifadout ScaDPy i fbedpyamiéhsaneal s. In

certain enbodi nents, VX-950 is admi nistered 20 with food.
thereof, in an amount of about 750 mg, 3 times per day,
every 8 hours.

15 [0052] As would be recognized, it advantageous to have
flexible dosing schedules. Accordingly, in another
embodiment of this invention, the administration is 3
times per day, but not every 8 hours, optionally with
meals. In certain embodiments, VX-950 is administered

20 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

25 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

30 embodiments, the (Cay) is 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.



[ 0053] This invention also provides a nethod for providing VX-950 to a
human in need thereof, conprising admnistration to the human an oral dose
of a conpweizbesuzozseonpri si ng VX-950, wherein said dose proxisd@s/ose4sai d 25
human an average plasma concentrationms(Ca"g) of VX-950 of at |east about

750 ng/ nL t he 1. 1) t] rtain.e I e vg) is
about 1000?{)1%5%{ or ﬂg%ﬁ%éﬁggoélﬁg?ﬁﬁerﬁﬁgbeﬁg?n erglgg%?rﬁeﬁgrs%\pls%%%adose
essenti al | ¥ menhad nBor 56r 8gt big VE®50n féat 1 hresen 38 earboehtremy s, the (Ca, g)

is obtained/attained within 3 hours after adm nistratjon, preferably 2
hours, nor@dMprete?ably athbeRrSafeRe ANWPRAP stRFT ngP™Ph: L7 eY ety form of

these enbogdioeni Sz4theuf GB¥PIohS PRLAL AL NEle 0YEE agaPPLEM 2fs hour s, and
preferably over 12 weeks. WD 21)1)6/051) 251) PCT/%820115/ 1139240 15 [0054]

| n cer tSai na@nbots pened, to halnpyent & obr puolvi plbssna Vet hod fevelreati ng HCV
infection in a patignt. b inistering at, | east. one dosage form

conpri si nngYB&I@ Ogv% Oatzzgﬁ]orﬁ??%lgr?% ) %11 r%;fnh?lﬁ% olé%fg(g' formis 5

adm ni st er olo$®] mai ntAi Geptdiwufbrps asfrac Vs 9&fbd@ieént M theud edga@bout 750
ng/ mL over the 24 hour period. [0055] In certain forns of this enbodinent,

the dosageO¥Brhf i 3BT HF ST etC 1B HAFHERI R B PR SUGH PFBRIME VIR G50 | evel
i mum ofy ahovt 800,84/ ot 256t o8 6L AR 908 A0, g ghogyesod he 24 hour

period, and nore preferably about 100 over the 24 hour period.
[ 00561101 n r@rmhi over efleered kobodPerhntd, aand eenpeon ¢Eatdlyl efdleett ve pl asma
15 et hods- 272 R4 0 Y aF1 R0l S PrAAR g o human Suffering from HoV
i nfection bqoadfn' ni sIﬁr&@ggm%ﬁéﬂerf@d%mmagmnmeaei n the troggh VX- 950
Plasma | eve et O el Bl s T S AR e fats o fg 900, or 1000
obtained and a certain trough level is maintained. These
15 methods are particularly useful for treating a human
suffering from HCV infection by administering a vX-950
formulation, wherein the trough VX-950 plasma level is
maintained at a minimum of about 750, 800, 900, or 1000
ng/mL over a 24 hour period. Without being bound by
20 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.
25 [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
30 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



ng/ mL over a 24 hour period. Wthout being bound by 20 theory, trough

| evel s of nore than about 1500 ng/nmL are thought to be not required by

t hi s i nvewbdi20es/050250cor di ngly, trough |evels of about 75@cT&3800598240 1000
ng/ mL to about 1500 ng/nL (particul artey 1000 to about 1500) are within the

scope of this_ i nt j [0 Pl O] i for
deIiveringth&ég§§ %%HSE%ﬁﬁ%h,9%%%F£%§9¥h%8%%§§gé %o?%?g%ﬁggFégéfb&- 950,
sai d dosageffecm wheplasindncsheerdratibdeast Bxe250 damdnghan24 hour period
mai ntains a_trough. plasma VX-950 _level that is at |east about 750 ng/ni,
800 ngi L, T8EDSEHAT nENS oF £2680 AGYRL BYGh ERet 23R HBRTSREITSA o about
1500 ng/ mLchppabbetl ar i ¥sgO88eNgs NhchPedb@ut AB00r pgépl)e over the 24 hour
period. [0058] Ideally, en a nethod of this invention involves treating

a patiént Fhekapedtifthesiovnsehds mephofenb vl 1918¢ 1a51008H) o PGT) US211115

/113 9 2 4 . 16 1 nvol =3 r I y idly .1herapeutically
ef fective %%%%%gl%gn%e%?%%??%%go#gg§}9%%3%%%§%he%ggﬁgln?%ﬁﬁl%ﬁ£$he t rough
| evel suchuhfateanaleléertVVvENAt her apeuplasmasppnse 1saachi2vedekdAn

effective her apeuti c response is, preferably, one or both of a)
DneeedF :

achi evi ng UEEEF Rt VIPEP! r esPOneecd At B30 achFevidYy PeHESt ect abl e HOV

RNA in thephastBcBypBb | Rashs 1enydeekse Hd? NEEKSs O5r8BESY - iAS1&sed herein,
HCV RNA bei ng "undetectable"” means that the HCV RNA is present in less 10

than 10 | Urhen ak0 dbY &rhi aeddeyerssagd kyiraepryy ceonemttyal |y avail abl e,

and pref er aplyo as; Jet grayned.py. , thgq RRCDE, J29hbm HEYL fiRs, assay.
|vefy§ r m CO en%ra ey

[ 0059] The rel at rapi d op in plas i on may bé obt ai ned
by adnmi ni stieei Roche | caBABgradBanUsECgHRSpaksagt. | n one enbodi ment, the

| oadi ng d0f805§f abqﬂﬁe1§g?a€9vg{yxegé§g'drop in plasma

concentration may be obtained by administering a loading

15 dose to a patient. In one embodiment, the loading dose
is about 1250 mg of VX-950.
[0060] In certain dosage forms of this invention, the
dosage form (other than the dosage form used to
administer the loading dose) contains about 750 mg of VX-

20 950 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

25 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

30 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



[0060] In certain dosage fornms of this invention, the dosage form (other
than the dosage formused to adm nister the |oading dose) contains about
750 ng ofw@Xo@Mses0 and t he dosage formis adm ni st eredpthlirseodsior®so i n
each 24 hour period. [0061] In certair enbodi nents, the treatnent duration
with VX-950 is short tha h r t r 6 In
certain enbddiHen ’S,AE%T rre?‘ﬂ%% jgrcog%gr%?gngcﬁﬁn%g&?h@{se %r?livogon(%"l E)%?Lloﬁdv%l ves the
treat ment mfTal padliere niest el ad td rgerody pef 11 HepatirtfilanGatirars. Genot ype
1 HCVinfection is the nost difficult strain of HCV to treat and the nost

preval ent Qf r@@PeIS t heeni Taldradiat Wshigpoes] - AHtdeehte al so
denonstrat egbthafr 30 @dm ALSt ral ipde qny&%@m deopterin and ALT
|l evels in vivo (FIG 6, FIG 7, : ate

anm not bansiaveaseioteVvEest fete Gdsor okt easkeey upbamesih nikRttenti on of
VX-950. ALT.is an y t is esent in Lliver cells: when |liver cells
are damage%d'o‘r %%’1;@/%%1’) Zqérl(} %ﬁll% Y 1FYF fﬂda 17 infl anmed,
ALT | eaks giDimathereedt " i i oudihert 0od MEl0othe AL, |Rvelse ael useful as a
marker of liver inflammtion or damage. See, Tatyana Yashina & J. Sanders

Seval |, "BeRREFtGs ROUFr RYS|n WRe bhd Bnthdret®d4lon of 5 Laboratory
Tests in 0 & PLENICL QL Oy n JBIES- Bt S 61 1 Ay 1 ddS8inand Andr es
T. Blei, " ivefﬁand ilirf';lr%y Tr act "yi n Labrolrlglf?ﬁ?/%di clf nE(e, D. l& Noe and
Rober 10C. Rock,preeisidind. dagivari@s3rianory .pfodesdd Nhoptrer i the
(6-d-erythro-trihydroxypropyl pteridin 0O0s eridine der.ivative that
is pr oducerae%‘?}?? Th%y %%%%%rliles Y rojfp%%s n%o%?%e@f%)phoglﬁ)%oﬁtee?@ﬂﬂ)s.

Neopt eri n pBodid&dl Useingdr i TRIHY Ymdryo RS Y463 el st ph agasn upon
activation by interferon ganma or interferon alfa and is _a marker of
inflannati%ﬁﬁl$@Ekﬁ%w?% jehRr ke gamma or interferon alfa and is

a marker of inflammation. Neopterin levels are

15 frequently elevated in chronic HCV infection (Quiroga, et
al. Dig Dis Sci 1994;39(11): 2485-96). The expected
plasma level of neopterin in healthy individuals is
between 3.1 and 7.7 nmol/1.

[0065] . Accordingly, applicants determined the changes in

20 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

25 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,

30 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



15 frequently elevated in chronic HCV infection (Quiroga, et al. Dig D's
Sci 1994; 39(11): 2485-96). The expected plasma |evel of neopterin in

heal t hy iwdQivéesisedss is between 3.1 and 7.7 nnol/|. [00®Gjr/vAcesnskngl y,
applicants determ ned the changes in 1820 serum neopterin concentration as a

mar ket Of waPhAGYL £ TREL RIBde: 368 Ty Yoy BRI rat on of - an

i nhi bitor A pro ease escri’bed herein, VX-950 was
adm ni st erethdwoss ddcsaysramcikbuegdan zed, doubl e blind, placebo

controlled |tiple-dose study in 25 34 tlents |nfected w th HCV
genot ype 1[?%%1 e Ii‘}rlngpaal‘g'@rﬂgs?]é%te}r%oo gt Us S YRF G EIF Y E0) , 750 ng

q8h  (n=8)gqeredmd: Ml &h 2 izﬂ-ll&ém 8top! 85609k N=6baaSERUM 1 Ng9RLET I N
concentrations were nmeasured by a quantitative conpetitive ELISA

(ELI test ( BUJN@@Lpﬂ efTablarahns, IB0tHenth §suprd8h Gesmrgyount, presty gétvient , at

day 7 and Oof ollowup oyer limt, _of .detection
(LLD) was ?&?pgic/gfm sagsségs% %]t’lgfreé gﬁ%’lo 25t SAValls “dur | ng the
study by r:aaltkte nes PGRYy (EXIBAGID ) 1 Tog M qHEY desd ;gtéurear dynami c range of

3.0 x 101 to 2.0 x 108 WO 211116/1151125%% PCT/US211115 /113 9 2 411 18
HOV RNA | BR3ifing} sofeqp wasy s8e0 1y iy RocHe JaY agriddtlwed Bharfthbur g,

NJ) . [0066{nExd a@rﬂ\éﬁ&t\;ﬂapm&td B dalbn GYEF V7 PAId &4y @enonstrated a
>2-loglo drop in viral load in all dose 5 groups (Table 2). In the 750 ny

g8h déde g\ffﬁmrp Virgamh Heds RNcxkRrappdiB.&ll otpde aqrodaaﬁ Jumimy 4. 3 1 0gl0 at

day 14. e 450 8h and 12 2 r ITB.XI mal_effect was
seen at day %ﬂfw %%y #{G?rft%%%o%sw% Cg(f]%}:p%%{ge |%a an vital® 195U bet ween
day 7 and msheawvildis 10 tl:\Mtedr;adtnl@adr_s berod £ias etk dmn teld ndﬁ:sfa)cgar @mps during

fol | ow up. Advant ageously, both HCV treatnent naive and éar evi ousl y treated

patients behetit0¥eHmhe ms HRRIGEed in FIG. 17A and FI

both prior-treated patients and treatment naive patients

15 responded to VX-950. For the avoidance of doubt,
patients that may be treated according to the methods of
this invention include those where HCV treatment has not
been tried or has failed, including non-responding,
rebound, relapse, and breakthrough patients.

20 [0067] Baseline neopterin 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

25 day 14 10.48 * 0.84 nmol/1 v 7.32 = 0.48 nmol/1l 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

30 750 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



this invention. As depicted in FIG 17A and FIG 17B, both prior-treated
patients and treatnent naive patients 15 responded to VX-950. For the

avoi dancewof2ebusbisp patients that nay be treated accor gcmgst@siobe4aet hods
of this invention include those wherm HCV treatnent has not been tried or

has failed,,lncluding non-respondi e nd, r rough
patients. %baT%%§7#r%%%eP$%§'ngo%%gg?%ﬁmggyélé&%%ggg$ﬁpagggﬁb%§?$%%ts
(mean 9. 33imebeddeduppesll i ddse ofr rapsradutihdN) fFl Towrumml /1) . I n the 750 ng
dose group the decrease in _neopterin coqggred to baseline and to_pl acebo

becane si bPY¢Btantear 4y 1AVeFS0 Fre¥BHEdodk e Baseft eSS day 14

10.48 0. 8P/ bo¥ide 2 O 48, POBbL| (P16, ©) O10MeaiMbtiny Wijaiey Lest: 750
nyg gq8h dose group v ﬁ?aoebo day 14 7.32 0.48 nnol/l v 9.81 1.36 nnol/| P

= 0. 0036, impo¢asedtwoetaihed Towasd)badehineeoprterlh doswedmoums e within
nor mal val yes. at ga%ll4 only in the 30 750 ng g8h dose group (FIG 7 and
FIG 14). W ihe 15 O%gu%Bh dose group and the 1250 ng gl2h dose group,
decreases [006%®RN AROpdeth THERVENS vetecssad | o €id G0 Gng dose@nd 14). Mean
neopterin levels did not change in the WD 211116/11511251) PCT/US211115
/113 9 2 49_Ii°u1195‘1b‘11ajc%%% Y otpS ¢ FERUB ahlee ¥ &Y 73 rﬁ%%t%Hbtaé?@n | evel s

| noreased bgpabl o 405 eagr oUpise Sabaded chbovedte . [ ARM oA Abdad evel s,
el evat ed at baseline, decreased during dosing in all groups (FIG 6). Mean

ALT | évlel sn&opher Baseehcertuanban t ower el dae@| wheh dechine doseH@f oups
ar oup and TIACRG HeLe GrRUD QrTERS dRGE P Y rBbplhr{ 0 and S BURRci ally ALT
conti nued. docUeké etrs eme & angest i easndén eapt &t | Wa € oNe ettid a1 3 ® g
correlated with decline in HCV RNA and, ALT | evel s during dosing, of
VX- 950. MeSt$hefiose group at day 14. This was also the dose group
with maximal reductions in HCV RNA at day 14. After day
15 7 in the 450 mg g8h and 1250 mg gl2h dose groups, ALT and
neopterin levels decreased while HCV RNA levels
increased. These data suggest that inhibition of HCV
replication by VX-950 results in a marked decline in
systemic inflammatory activity associated with viral
20 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
25 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
30 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



decline in mean neopterin concentration was in the 750 ng q8h dose group
at day 14. This was also the dose group wth maxi mal reductions in HCV RNA

at day l14wvoAbdesoray 15 7 in the 450 ng g8h and 1250 nypqirdis2ebe®s92g6 oups,
ALT and neopterin |levels decreased wiile HCV RNA | evel s increased. These

data suggentel Dak-baBEPLLLON,OL HOY: orePLgat | 9y, X950 fssil f5e1n 2

mar ked dec systemc in |V|ty associ Vira
infection.otOﬁé@&tyWEQSO al so anellorates el evated ALT | evels |n an anlnal

nodel (see 05/ 0255 ecifica , . _expression of W-H

pr ot ease- SE&E% scl ‘f‘??fiﬁ%a?Egu]Pf‘ge ?{H él@%@‘gﬂtﬁF@Ee%‘f‘E Y%a%f’%an be
anel|orateglgykgSl&ﬁgﬁén@@&sybﬁthXiQSQltggpreSS|on of WI-HCV prot ease
alone in SCID mce also results in timeand dose dependent el evation of

ALT | evel s[0PDBY1] Ac¥o?dP ngegtonnst RENS edtpendent @ene hexpresveeri on
rovi des h ti reventin ne re liver
provi n?ﬁ Qgﬁ % %Sg 1ns?8E 8 ﬁuﬁ? ? lg Iéﬁﬁ %ﬁ%? %gSH

damage, |iVvér : 0sI'S, [iver, al coholic
st eatosi s, aaﬂﬁvEEyedécréa@d$Oﬂﬁ résﬁoﬂgéle@tSéﬂﬁillﬁlfM§her HCV positive or
HCV negative. The invention al so provides methods for WO 21)1)6/050251)
PCT/ US20115F 5885261 0B 01 RepAe oRF 68 8REF onl | W aHpWeTent YHa?o?s either HCV

positive gyehegabsVenel P74y ?@8'hééﬂ£§e@a¥€&§fé§sg@ﬂnﬁ§tfﬁﬁ@d_that VX- 950
bl ocks i mmune evasion in in vi 950 restores | FNi 3 dependent

gene éxbre@E@@ﬁternaﬁbhﬂatlvnrusFIGfeb5e@n@MEVGcel$s | FN9 pronnter
activity des6sgnes |Puresponsect ousendal, viis,, st mlatlom i0the presence

of WI HCVp 950 " ovércones 0- edi At'ed suppreSS|on of | FNG
10 pronDteévasiONabfoﬂmnEtéidéEeﬂ@dsFlﬁy éﬁg TRIF-dependent

mechanisms (as well as viral polyprotein processing).

This immune evasion leads to viral persistence.

15 Accordingly, a compound that inhibits both viral
polyprotein processing and evasion of innate defenses is
desirable. Advantageously, VX-950 has been shown to do
both. In particular, VX-950 inhibits in vitro cleavage
of TRIF, which is a TLR3 adaptor protein. FIGS. 8-10

20 [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.

25 [0076] Additionally, applicants have shown that two
VX-950 viral variants, 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 VvX-950 and

30 BILN 2061”, 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



[0074] Furthernore, NS3/4A is known to be involved in evasion of innate
defenses, by e.g., TRI F-dependent nechanisns (as well as viral polyprotein
processi ngP.2006l30F0i Mrune evasi on | eads to viral persi sremas2005H39240
Accordingly, a conpound that inhibitsziboth viral polyprotein processing

been Shown E0°HBC bot AL CThC pit EPEERAT . CYx0s0” | Wi B Lt o VAEHES oY Ravage

been shown®™ to% n n vitro cleavage

of TRIF, whhgchgpis aRIEFQuBQQ?éOésprOFEGS F1G5:.8-10 20 [0075] Wt hout
bei ng bound b theor¥ nodel | ng ggests t hat VX-950 |nh|b|ts TR F
cl eavage b¥ORis3] pro %é%elnq?$¢t%?n aFdV%o%5%r?ﬁ%55?%éb%? the NS3

prot ease agii¥geshheiyy¥aPolal Qgsaﬁolﬁﬂfb§?8F HEN: BB Shale; §h. the active
site as TRI'F an ocks TRIF cl eavage 0076] Additionally, applicants

have sﬁbmnAthardimglyVthse viventveni ahss, me€Bdéandean@ﬁ/03hom1reduced
ability to, cé gvg Pﬁg or 4A/éb é et al "In Vitro Studies of
Cr oss-r esi SPANRE kﬁ?a n@r% GRSt T ?%p%Y??f%nC9€f$%% Serine Protease

I nhi bi t or sq¥¥Xe858sand 30 BI LN 2061", J. Biol. Chem, (August 8, 2005).

Because these viral variants are Iess fit, they are, |neff|C|ent at both
vi ral ponbPB?@ﬂn prBE@§§|ﬁ@sﬁ%ﬁsvF?%?th%Erg?E?eﬁ%% iy Yhetdde? ng bound by

theory, thasefgo00:24d146) 145312800 PCT/ UBRILLIS0AII3 9e 2yfldng 2 el at ed

to sterlc rance of Al156V affecting binding to 4A/4B & TRIF substrates.
FI GS. 111- 13 mpﬁcﬁﬁkrahys i ndi cates that VX-950 acts as both a direct

Mvent | on 598580, ovi GBS BbbRBeE’ of ThnTef: ARLCRuPG SFRhE 1o e aced ovasi on
of host deheaseson[ 80é8kamheseteesdl 18 dogehhee absdigéheoim &t vindata
di scl osed herein indicate the effectiveness of VX-950_as

more than one dosage form. If in separate dosage forms,

each dosage form is administered about simultaneously.

15 For the avoidance of doubt, for dosing regimens calling
for dosing more than once a day, one or more pill or dose
may be given at each time per day (e.g., 1 pill, three
times per day or 3 pills, three times per day). Most
embodiments of this invention will employ at least 2

20 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

25 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

30 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



10 a nonot herapy. [0079] The amounts of VX-950 according to this invention
are adm nistered in a single dosage formor in nore than one dosage form
I f in sepwoaves/dosage fornms, each dosage formis adni nipgtrarseshsabous

si mul t aneously. 15 For the avoi dance maf doubt, for dosing reginens calling

for dosing n; ay, r [ - gi ven at
each tine Eg§5§a§ﬂ?e?ggggig%ﬁr|,T@ﬁ?%gérg?ngggp%¢b§§§ﬂ§$€3°g???gg three
ti mes per tlayenthstprenmbdds neatsods for strasenhdoor wiévenmpliy at | east 2

20 pills per dose). [0080] VX-950 may contajn one or nore asymmetric
car bon atoﬁﬁpﬁﬁﬂt%ﬁu hﬁgLSEtﬁ? 38 ?k2hhtRS- and racenic mixtures, single

enant i omer gpogast er eANBAKCE Dbt b esradding nghvi dues dhastesgoners. Al
such isoneric forms of 25 these conpounds are expressly included in the

presentS |Heeatibhs Eachhetwebbgeni ef cErbonimagnbeonfnaheb® weed to
configurat] e_ D -] . 1 he. | side chain of VX-950
are expres ?§V?%§|%d%%@§??ki%§§ﬁ?§g?§@%% i%%%8é$§¥éw%%% enbodi nents of this
i nventi on H&PaeiployCVX- 86580r{i0AG1LY, Asnanshidodemeral vzechby skill ed
practitioners, if a nethgd of this invention is being used to treat a

patient proph§TELeTcRF PY-9&hd t At At F eht PHRESRAELY | Aif BeR_: WhE - Hepati ti s
C virus, therget hedefByohhen Y243 4) 6/ ddRds 281 g PCdhHSRddddpnd 1d3 9 2 411

22 treat the infection. Therefore, one enbodinent of this invention

provi dés nef@opstienttaeaeinpgs bflprevenddsgoa [oepar¢eosdyntection in a

patient. [%ﬁ§§]i$9?ﬁ9955i0” to treating patients infected with 5 Hepatitis
ods o f

C, the net I's Tnvention nmay be used to prevent a patient from
becom ng i n6egskd wi Mbthepatofi shis Hocandi ogl yay caksenhodbheant of this
administration of another component comprising an
additional agent selected from an immunomodulatory agent;
15 an antiviral agent; an inhibitor of HCV protease (other
than VX-950); an inhibitor of another target in the HCV
life cycle (other than NS3/4A protease); an inhibitor of
internal ribosome entry, a broad-spectrum viral
inhibitor; or a cytochrome P-450 inhibitor; or
20 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

25 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;
30 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,



i nvention provides a nethod for preventing a Hepatitis C virus infection
in a patient conprising admnistering to 10 the patient a conposition or
dosage fowonaewsogong to this invention. [0083] Met hodecefushhis®3szayvent i on
may al so involve adm ni stration of amsother component conprising an

additional n s ed fr a an antiviral
agent; an i ﬁb%?o ?ﬁ Bnkgg%en%u herg&#ﬁgﬁﬁ%&lg§8§nl%%dlnhlbltor of
anot her tasgatesnpahenHQV gh7fereycbesgorhes, thand NSBEFA @ros€ps®); an

hi bi t f t ib t b I hi bi t
oyt ochr offe B AS0P A BP 287 4678 20 Wankt 51 Gha. THEIBOFOPHARO LG 11 onal

agent s ahkgog éﬁaeaéfﬁvgw%gnthabégftoan@flffémalﬁgl lyharngptry. [ 0084]
Accordingly, i n another enbodinent, this invention provides a nmethod

conpri i ngladhtadster Vigd ¥YX, 98B- 340, amod her Wht 441 rabragent, preferably an
anti-HCV 25 Sn%. §uch anal-v rgﬁ agents include, but are not Ilimted
to, i munof® ﬁg%nt% Y ch as a°°VTi-, and y-interferons or

t hynosi n, peggbat ed deneyahgéﬂds Két@rfem@ﬂ-ﬁmm@M@@U@@Bat@ﬂﬁ dhynosi n;
other anti-viral agents, such as ribavirin, amantadine, and telbivudine;
30 ot her |h%WB?PEP@u%?tﬂEba?PWP%uQQ%}o?%&s%% LRED- NS3COTRHBF19Rs and

NS3- NS4A 'QQEH'Boééﬁpohﬁﬁ'th9ﬁ§s°in9éﬂ€£ont§ﬁaf&ée'nbﬁbeafﬂlﬁétfe cycle,
i ncl udi ng hel'i case, polynerase, and nmetal | oprotease inhibitors; inhibitors

of i ritGer nkimi Ebdsbee ehoﬁy;Sbegéﬁigﬁecmrwﬂ1@2fh$36%h|WMx©hslSwo

211116/ 11511251) PCT/ 0115/1 392411 23 such as_| MPDH_ i nhi ors (e.g.,
conpounds 6?Cfﬁ%?e%te§ta?relﬁa ¥nt© e§%9C%7 Se% 4%89178pa%e §4§465

6, 054, 472, 1iM&:93/400284 MEL8827240381ind01 006 56333, 2and msephenchie acid
and derlvatlves t hereof, and |nclud|n? but not 5 limted, to VX-497,
VX- 148, ané%%? ggugg4?elgg specifically incorporated herein by

reference).

15 [0086] Still other agents include those described in
various published U.S. Patent Applications. These
publications provide additional teachings of compounds
and methods that could be used in combination with VX-950
in the methods of this invention, particularly for the

20 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

25 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;

30 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.



conbi nati ons of any of the above. [0085] O her agents (e.g.,

non-i munonodul atory or i munonodul atory conpounds) may be used in

conbi nat iwo 200d/dstesa conpound of this invention include, powtusasos/opeto 10
limted to, those specified in WD 02/48369, which is incorporated herein

by el er enseokpess: £59.y BA0R L. pLb098,0187 90 PRSRGPTfeabine 4 Lo page

276, line i scl osure bei ng speci i ncor por ated herein by
reference)U.35 poO86t Stblicathen Hgen2804 0Ll Udé7t hose. descenbed in

various pulpljshed U.S. Pat icationg. These bl i cations_provide
additionalPP%;&H?Ebgnomocpﬁggﬁﬁﬁgg%gﬁd fe ho%%t?ﬁgtgggL}ﬂaBbO%sﬁg'in

combi nati opowkbbs¥YHo 990y . &N bALeHEt PQESi Sht 1Hh SNd NVent3ON91@eyticul arly for
the 20 treatnment of hepatitis. It is conteaflated that any such nethods

and coreposVt fenBakeytbBubbedathoreolivi na® P okl &7 €h8: theS nebabest and
Conpos't'°9§?9£cépﬁoﬂrﬁ§?”%?b@U?@%éQ@= uher pé@%ﬁﬁyP%ﬁffc LBGhog4re the
ose pu o be

di scl osures from ications is referre reference to the 25
publ i cati opooBobei3bBt Utsshpatdnbeprubl edathah Nbe 2003eloH3u6@; of t he

conpounds jn_particular is.specificall i n rated herein by reference.
Exenpl ary Yuth PﬁEBPFc%P?ihgth%?uﬁ%'Lg%94@§§%§?4Pd%i?ca??%ﬁnﬁb.
20040058982y b Ui Sat Pahend . Prbbs 68y 902 Noy , 200594822 12y b BOc 4k Son Had ent
Publ i cati on No. 20050080005; U.S. Patent Publication No. 20050062522; U.S.

Pat entl0PubPP@201 BRI AB; U280508peB03Pukl 5ra Phee o PUBP 26 8 BH6No.

20040229818; 5 UeSy L KL UELI R 400 MosgORIIZEONT 0.5, Batent

2111;6/1;5&&251¢aﬁiﬁhLﬁﬁ11U350651329223&11 24 20040186125; U.S. Patent

e
to, Albuferon™ (albumin-Interferon alpha) available from

15 Human Genome Sciences; PEG-INTRON® (peginterferon alfa-
2b, available from Schering Corporation, Kenilworth, NJ);
INTRON-A®, (VIRAFERON®, interferon alfa-2b available from
Schering Corporation, Kenilworth, NJ); ribavirin (l-beta-
D-ribofuranosyl-1H-1,2,4-triazole-3-carboxamide,

20 available from ICN Pharmaceuticals, 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,

25 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

30 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



20040067901; U.S. Patent Publication No. 20030191067; 5 U.S. Patent

Publ i cati on No. 20030187018; U.S. Patent Publication No. 20030186895: U. S.
Pat ent Pwybi2e@ldsorsoNo. 20030181363; U. S. Patent Publ i caCirws2088/039240
20020147160; U.S. Patent Publicati oresNo. 20040082574 U. S. Patent

Publ i cati on 005019221 ent, Publ. cati 0 20050187192,
U.S. Patert %?PDI*%%?‘T% Zzazod?diﬂglp% § foe]iorbUqull cation No.
20050049228 ek 44 Si1 e et el drcatd @ N ; W’lﬁi’i%ﬂ&ﬁla [0087] Still
ot her agents include, but are not |limted to, Al buferonTM

(al buni n- IFERTEIGRP al BHEG aveild abINSHRGTH PRF Hurfdh ‘Gl Rl ®nces;
PEG- | NT 4
RO ndpagy RS oAl el il ablse [romasaharing Sorporat | on

Keni | worth (VI RAFE interferon afa 2b avail abl e
from Schmeg@&@dm&émrd@mﬂmtmed@“ K ihawt igl ( IBfdtizacy

D-ri bof 1, | 20 | i | CN
Phar naceurtih 8 c7he. o dapiimd, XN e ARk | ndex,  entry
8365, Tweldddfpa@mtwmﬁ TIREBHTRQA ra1 drSchrs iing Magioratding  Keni | wort h,

NJ); COPEGUS(r) (Hoffmann-La Roche, Nut]ley PEGASYS( (peg| nterferon
al fa- 2a aVvRAtdties %@W%@@&&@Uﬁmﬁ@g&ﬂg&mé@

(reconbin r al che Nut | e
NJ) ; BEREE%?( r{ﬁéa( |%’§6e)frlf er%%%%?sa%alar{/ﬁ%ﬁb]{%ﬁmﬁ%oehr| ngKeAr:gpl ngel hei m 4

Phar ma@eutd cal , ¢mncal. R tgeficiad; GT)Cor8MRERAN(Tror fexorpuim ftilted bl end of

nat ural al halnterfeo such as 30 Sunm fera vai | abl e from Sum t ono,
Japan) ; { of &H%ﬁ%r%f?aaquwag nliaﬁ%—siq—%%b?—eé&—erfe%—ﬁ axo Wl | cone
Ltd., G eadpddl alré g FERON(r)443 (modare Bimgtasviradtaldphar i nterferons

rrade by Interferon Sci ences, and available from Purdue Frederick Co., CIT);
a-i nter f er FRCWER LI 2 NVEF DAY 5/ RN ERRON B USHBYaE 9118 B 4 0 25

al pha i nteff er onpgu  Hat U afe! A8 U5 8RB 2Piwith

15 Antiretroviral activity" Pathol. Biol. (Paris) 47, pp.

553-559 (1999); interleukin-2 (Davis, G.L. et al.,
"Future Options for the Management of Hepatitis C."

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

Interleukin-6 (Davis et al. "Future Options for the

20 Management of Hepatitis C." Seminars 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
25 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

30 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.



pegyl ated al pha interferon 2a or 2b; consensus al pha interferon (Angen,
Inc., Newbury Park, CA); REBETRON(r) (Schering Plough, Interferon-al pha 2B
+ Ri bavi rivonposspsgyl ated i nterferon al pha (Reddy, K. R petr/shoos/obf2fie cacy
and Safety of Pegyl ated (40-kd) Interferon al pha-2a Conpared with
interferon, ic-Hepatitis C
(FbpatologyéhggﬂO%gdhﬂzg§9%3é£?2gg%fmg%%%gg%gug&§§?g?¥§$oﬁf

(I NFERGEN( L)) Kanpd10JJ. Bin, Btadl . Derﬁﬁtotacy4®fpﬁbn369$hs Eﬂ@@rferon in
the Treatpent of Chrni

is" roenter 15, pp.
1478- 1453 £980BY0ry HEnBOr hEPRYd BRF LR AMLAT by -BRHE 2r ohE ?érF%ron bau
(A ayette, pRg ee§73a|llne|§N'EﬁHs Aidevotnlerbeing Jdybeikivhi
AntlretrOV|raI activity" Pat hol . Biol. (Paris) 4 pp. 553-5 9 (1999)
i nt er| duki AngogpavpsedGheresn by, referengee Cptlons for the Managenent of
Hepatitis en naLs;Ln p 9
Interleuklgbg ? sg%tlglrgbégﬁﬁ%% C%?l%ﬁ%? e8 ?ﬁéggbg%é é%ghg%¥
Hepatitis @50 SenpnaESrahlylaémlﬁﬁseased18ra1pp 103c4#2e£dR993 ; not
i nterl eukin-12 "Future Optjons for t he Managenent of

Vv
Hepatitis Eyplcggﬁy g@lPﬁsE?EES Pradh¥e, a&EhOth 9631 1¥2 (1999); and
conpounds LbmineBhapeq khemdeyBLopReAbvOiobMBEt]l hRbpercdeZassel | response
(Davis et al., "Future Options for the Mnagenent of Fbpatltls cC"
Semi narGs |ﬁOEhW@g beseaselimids phe meghads ¢19g9npinarsens nef udedsare
conpounds afe t e fero el
(Tazulakhova gétgghnpg %Sy Qﬁmé%?%ﬁ éé %?%e%@%ﬁ%nggogﬁégﬁén|ﬁgh ahal ysi s,
and d |n|cahcnppbmpahenn of abuemblhatEGﬁeaoaofﬂﬁugets"tHlsInterferon
Cyt oki ne Res. 65-73 ncludlng but are not limted to, double
st randed nEFBﬁemSY PR eoRbRASEFERIW AT DbF iKY cFAISERET | nPHuifod (3M

Pharﬂﬂceuthﬁ§|éom@@ﬂéeionDthbr¥%E211A§6£ééééézééa BETLIS?14415 /113 9 2 411

15 practitioners, dosages of interferon are typically

measured in IU (e.g., about 4 million IU to about 12
million IU). Interferon may also be dosed by micrograms.
For example, a standard dose of Peg-Intron is 1.0-1.5
ng/kg/wk and of Pegasys is 180 ug/wk.

20 [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.

25 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),

30 ketoconazole, troleandomycin, 4-methyl pyrazole,
cyclosporin, clomethiazole, cimetidine, itraconazole,
fluconazole, miconazole, fluvoxamine, fluoxetine,
nefazodone, sertraline, indinavir, nelfinavir,

amprenavir, fosamprenavir, saquinavir, lopinavir,



26 "1 mmunonodul atory and Pharnmacol ogi ¢ Properties of |Imquinod' J. Am
Acad. Dermatol., 43 pp. 56-11 (2000). See also, WO 02/18369, particularly
page 272,wbie/kb2sho page 273, line 8, this disclosurepoeiusgosspseidically
5 incorporated herein by reference. [D088] As is recognized by skilled
practitioner VX5 . 950 | r y adm nji ster r . n is not
typically §%§$ﬁ%§?b$§ﬁ %$%§$§§§%?$%bdg%m%?%1|%“526§1§%i¥er%§éf%%ﬁ%9are in
devel opnentypr Nexef bhebessindDudet hi tgndet ej nkét dddsatdibe met hods or
conmbinations of this jnvention to any specific dosage forns_or regine.
Thus, eacﬁrQ%ﬁﬁ6ﬁ%%¥cb@'a4t%%%?%%l?%ﬁa%£%%rd?¥ﬁﬂ?%P i #Yention may be
adninisterggoﬁggg{g&gigz together, or in any conbination thereof. As
recogni zed by skilled 15 practitioners, dosages of interferon are typically
measur &d i 0080 e. g. Metipods fowi meqowringtohabapilily of | &iepmaeynd

Interferon_m |l so, be dosed b 1crograns. For ex le, . a ndard dose
o Pou | o FBapBi R0, Gy R EoRY B 6 RAAEIR i Bl A ey 220 A C00T A
cytochrone(P480 ueNepsypeNsBeafd Ofti) et ndl biboig usetabal Lonngction with
this invention is  expected to inhibit nmetabolismof VX-950. Therefore, the

cyt ochr omePPaBOS kbhelxyehasel i nAPbi $87 ~WR0I 8 H&° 1 h- anfe et t@F fective to
i nhi bit meLabelhsmof ¢ YX- 29681 u2RcACSOT db DEhY: niber &YFol nbE bk 0556 S

adm nistered 1n an “anount such that the bioavailability of or exposure to
VX- 9500 s andreaSel imhtbihpari sonatoulkeds0are 2heo kbeence of the CYP

L i

cycl ospori sonkepebhi Rzehechts nehv&hbeoni to agdeobazmlee theéuconazol e,

m conazol e, fluvoxam ne, fluoxetine, nefazodone, sertraline, indinavir,
nel fi navi rPharmacokinetic impact of a combination.

[0091] One embodiment of this invention provides a

15 method for administering an inhibitor of CYP3A4 and VX-
950.
[0092] The methods herein may involve administration
or co-administration of a) combinations of VX-950 and
another agent; or b) VX-950 in more than one dosage form.

20 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

25 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

30 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



anprenavir, fosanprenavir, saquinavir, lopinavir, W 21)1)6/1)51)251)
PCT/ US211115 /113 9 2 411 27 delavirdine, erythromycin, VX-944, and
VX-497. Rwefesas0ks0CYP i nhi bitors include ritonavir, ketrotasamslosg240
trol eandonycin, 4-nethyl pyrazole, cymslosporin, and clonethiazole. 5

[0090] et hoda. g5, MBasus| ozt he,ablATLY Gfaa- COTPOUDK 1 gad L b

cytochrone nonooxygenase activity are known see, 157 and
Yun, et al fobnsaigshthdobe sadibi spesediwithimla Rime pper403- 4@7h (1993)) .
Met hods for., ev Iuaf)i ng t he 'nf{t ence of co-adm nistration of VX-950 10
and a CYP FRRF PR DFATGORGR] oBLaTES aS5° kRO (HE800a] 0028755) . Any such

nmet hods copbglghe usefictBrdfRONest tRa Webndhs SahdVestsos toOrAeter m ne the
phar macoki netic inpact of a conbination. [0091] One enbodi nent of this
i nvent iSlon pRovi de¥entian, néXhdelf b? REesERstERi Ay amoumhi f fertbve CYP3A

d VX 95 h . . o )
o adm ni SE7 4t oRT8a)Sarby fa 1ore OF DeoBTarEr AR I, or by
VX- 950 i n wheeeihagaddevilosagenfodas 20NED/amng et she apr otease! udes

adm ni steri ngeeach inhibitor .in -tﬂf sane dos?cglg formor in different
: i S

dosage forAECESHAEY Lo MRt etEt i ht Bf f FETERt Hye2t AR the inhibitors

may be adnipisteied ab diff@ront 4imBenoqdl Hel ugi H0ihowt i shyul 4amepusly or
in any tinme period 25 around admi nistration of the other dosage forns.
Separ dtle dpBagea¢ewhbCabhly becadpialp5¢ epaur i e anyAbrerarativiply, i&, any

00202 6o ThniBY DEoRCEL k£ B 0 S SHELTEE I el o) ol ng the
f or mul at edagenseparatecdisagehéoeis. Abdeh nadmyehynt tiay decreaseetihe nunber
of dosage IgrPgdﬁgfagéftggggoé?tfbns, combination compositions, or

in a single composition.

15 [0095] If pharmaceutically acceptable salts of
compounds are utilized in these compositions, those salts
are preferably derived from inorganic or organic acids
and bases. Included among such acid salts are the
following: acetate, adipate, alginate, aspartate,

20 benzoate, benzene sulfonate, bisulfate, butyrate,
citrate, camphorate, camphor sulfonate, cyclopentane-
propionate, digluconate, dodecylsulfate, ethanesulfonate,
fumarate, glucoheptanoate, glycerophosphate, hemisulfate,
heptanoate, hexancate, hydrochloride, hydrobromide,

25 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

30 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



patient, VX-950, and any additional agent, may be fornulated together in
any conbi nation. Any separate dosage forns may be adm nistered at the sane
time or WQ028)6lys6zsd) 51) 251) PCT/ US211115 /113 9 2 411 28tdisbéosnsstio ti nes.
It should be understood that dosage %ornms should be adm nistered within a

ti i od h _that bi ol ogi . 009
Accor i ng Tt W EUF R Ak HOSHE T oFie G128 ThD TAVERCTBI® Vi 95D i s

present i ng@dh aa®uitgpifest i Mesin®, dacd edsefdtehviral load in a sanple or
in a patient wherein said virus, encodes a NS3/4A serine protease

necessary F%¢9§he_ vidBFO1 i Flee BRIEC (ot LU Cordtt g fEIR® Y car ry. out
a met hod %?t&aétéfwfﬁéa%hha«%\gcﬁ dQephar ymcesthd £k 1y, pacepiabl e carrier.

Alternatively, a conposition this invention conpri'ses an additional
agent a&s deschidedndenel n. eBach, conprenentamaybbey breskeriden i ndi vi dual
conposi tiaons, conbination.conpositipons, or,_in a single composition. 15

[ 0095] Ifolﬁ)]ﬁ%fpjn‘g%%tﬁrﬁ ajr?(?]l(g%%eﬁl{ha% Bttt dFeS 6 %ﬂnac‘jss %}rjnée%rﬁf’l zed in
these conp@séth@ns, dihese]l sahd sdiangl psef e1edd y Tefid vewa it amidsgani ¢ or
organi c acids and bases. |Included apong such acid salts are_the

f ol | owi ng: Seletas edeadl pat@ural gi ek €5 tas paird at €02 DY pehkdat S benzene

sul fonat e, , plubiat &, DILYI ALE, afATikR ?é%ﬁcy horate, ganphos, sulignate,

cycl opent ane- propi onate, digluconat¢€, sul f at e, et hanesul f onat e,
f umar dtte, pheretiept droatedey)| yoéropheosphatwa téends udibteolulhkepteanoat e,
hexanoat e, _hydrochl pri de, .hydrobrom.de, .25 dr oi odi de,

2- hydroxye?h%%%%ﬁ%g%a?lé?dﬁlgﬁ ateS AT REr%, CChthafesul f onat e,

2- napht hal egesp] f onatige GbEEGLNAE eut i Dxkad@At £y PlagDedmpoPLet bt end
persul f at e, 3-$hen | - propi onate, picrate, pival ate, propionate,

succi nat e, "eERedat @t ERHciAvERELOR JigY st bsaree modified by

appending appropriate functionalities to enhance

15 selective biological properties. Such modifications are
known in the art and include those which increase
biological penetration into a given biological system
(e.g., blood, lymphatic system, central nervous system),
increase oral availability, increase solubility to allow

20 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,

25 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

30 hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium

carboxymethylcellulose, polyvacrylates, waxes,



30 undecanoate. Base salts include anmonium salts, alkali netal salts,
such as sodium and potassiumsalts, alkaline earth netal salts, such as
cal ci um ang 2omgResoum salts, salts with organi c bases, Pewal$2@5/039240

di cycl ohexyl am ne WD 21) 1) 6/ 1) 51) 251)30PCT/ US211115 /113 9 2 411 29 salts,

and-so” T or A FD0BT" A BaL PR EERY Co Tt P ok AN ARE g oroupe Moy be

guat er ni zegoWwéthglehe agentsl asnfiomesl atkyl halides, 5 such as nethyl,

ethyl, pro nd butyl c¢hloride, bropm des_and iodides; dialkyl sulfates,
such as di %%@ , d%%%ﬂ? %naiBat§|P5ﬁgéﬂ¥%ﬂy?m%% tBF8E, tohg chain halides

such as degyhpobatiyhs 8Y' ALY 1ARENEL6RT ¥ CRbARLILBeq PEPNI des and
i odi des, aral%yl hal i des, such as benzyl and 10 phenethyl brom des and

ot her s.5 Wapkarwaceunticel ubfleintstupatpensidl @ panoatt spayeichbreby abt ai ned.
[ 0097] Thehﬁgggoggg% utilized in the conpositions and nethods of this

i nvention nay al'so "nodi fied by appending appropriate functionalities to
enhance 15[ekbetti vesthihl poacabcpuopesl i esmp&sithiongi 6f cahée opseseec known
in the art and inpclude those which increase biological penetration into a
gi ven bi ol BEYERF1Ys{@f ekl gas 6PBRASLFYMRRatPE Yyet B MeERESM nervous

system, EhahERSEiONS! RYAL! aBhhi bYckd NGF €AREs SPhUOLE L s § Ond) 19w 20
adm ni stration by injection, alter netabolismand alter rate of excretion.
[ 009811 0Phandmteus tenbflyonat byt abhrenberatly, t halpl ayuabbkyusley in t hese

CO”pPS‘t‘°“§h£f§£¥9§’55¥£ arEOBEEalii”‘£§€téfly§99a§§ff$” L Sea flym na,
al umi num stéara e, 25 ethhln, seru%1pro eins?’ stuth as? human Serim
al bum n, ‘Vafieslsubstantesasuthpdanpb@spbateseigl ycThe, te&otbic  acid,
Potassi um SO paL e, PRt 12l gL YCRlL a8, M XSS, XL SRt il sd, veoetable Tatty
aci ds, wat eP2rSaFeE3or a %

intravenous, intramuscular, intra-articular,

15 intra-synovial, intrasternal, intrathecal, intrahepatic,
intralesional and intracranial injection or infusion
techniques. Preferably, the compositions are
administered orally or intravenously. More preferably,
the compositions are administered orally.

20 [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

25 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,

30 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



el ectrolytes, such as protam ne sulfate, disodium 30 hydrogen phosphat e,
pot assi um hydr ogen phosphate, sodium chloride, zinc salts, coll oidal

silica, mmonesiusmsotrisilicate, polyvinyl pyrrolidone, eelrlusc@smsdased

subst ances, polyethyl ene glycol, sodiaam carboxynet hyl cel | ul ose,

pol yacryl
pol yet hyl
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fat. [0099tnhécepedhngrion aoprefipecedbbabodhsesnte tdeurabnpositions of this
are formul ated. for 5 pharpaceutical admnistration to a nmanmal
parti cul arPHRENaGewahChHEI NRACTRRBRPL Sueh! Phat het et i @at Ve dpbs?X i ons of the
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conbi nat i
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ns ngx Ee fornué ted ?c d 9 S muf“'%ni
t ABF 82GH3PET 51 RY-Brvet RS ageRte® afide stspehdFhy 25 4gehts. The
sterile inpgehebl 6rppepavat i gpivayy abshabecds whechl £réngeahadle sol ution

sion_in a non-toxic ,
used in the manufacture of pharmaceutically acceptable

solid, ligquid, or other dosage forms may also be used for
the purposes of formulatiomn.

[0102] In compositions of this invention comprising
VX-950 and an additional agent, VX-950 and the additional
agent should be present at dosage levels of between about
10 to 100%, and more preferably between about 10 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



parenterally acceptable diluent or solvent, for exanple as a solution in
1, 3-but anedi ol . Anong the acceptable vehicles and solvents that may be
enpl oyed woeovatsersp 30 Ringer's sol ution and isotonic sedirwseaslosyiige
solution. 1In addition, sterile, fixex oils are conventionally enployed as

a sol vent xgéYanggnﬂé”QdHES' UMc %%%%15'13 1£’c§u£’(§’5§os eSPé fixed oil may

be enpl oye udin synt hetic ceri atty acids, such
as WO 21)1iﬁé1ﬁ5é)éﬁ&)s£ﬁﬁ%LEledﬂﬁoﬂélSSﬁsﬁeﬂéionﬁl.S&EHESBOﬁdiand its

gl yceride derivatives are useful in the preparation of injectables, as are
natural pRat¥fiEeutical | y-acceptable oils, such as olive oil or castor

oi |, especi@ldy)in tALtErROt yRXYL! ht&’ﬂlétﬁﬁlax'.émél@éiét%l ddiRses Pidos®! uti ons
or suspensions may also contain a |ong-chain al cohol diluent or

dlsper§hnt0fsuhhs ‘sveatboxyhey hpe adhinlosered dintharfali®wpefsing agents
whi ch are cogupnl yoysed Lo, the fof mibatlon of 4o pharfmceutically acceptable
udi ng enu

dosage forns 1inNcC Sions and SUSPEnNSi ons. onmonl y used
sur f act antsresacsd asy Tmeensg Spansgand wi tiera eswl satbye ng  agents or

bi oavai l ability enhancers which are commonly wused in the nmanufacture of
pharnaceut?%%T¥§rhE%%b?%b?%01%b??H wiR} Gfai 1S %Plb@h%?iﬂﬂgﬁge forms may al so

be used f0£e&§e£§€upérE@§e§1&ﬁléOé€U£éét&T té&Bé?ﬁt&be&M@OS't'ons of this
i nvention conprising VX-9 and an additional agent, VX-950 and the

addi t ilénal th@g@ﬁ@r@h@uw Ib@l‘pre@eﬁltleare@@slag@olJé@qu@s@ftkb@tm about 10
o 100% aad.ope: pr el et ably beLvesn. about 2O 19.804620.0f the dosage

normal | y adnlnls ere nonot her apy e pharnmaceuti cal
conposi ti opslpéthpi snei gveadion may be oraIIy adm nistered in any orally
acceptable gdosage fTopminel udl ngy PUl1 "lrpd L E%d %5 this

invention may also be administered topically, especially

15 when the target of treatment includes areas or organs
readily accessible by topical application, including
diseases of the eye, the skin, or the lower intestinal
tract. Suitable topical formulations are readily
prepared for each of these areas or organs.

20 [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

25 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

30 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



25 capsules, tablets, pills, powders, granules, aqueous suspensions or
solutions. In the case of tablets for oral use, carriers that are commonly
used i nclwoeodcasvzse and corn starch. Lubricating agensi/iSeeis/03R40
magnesi um stearate, are al so typicaldsy added For oral 30 adm nistration

in a capso%%pi use@}g/llgé I él@@t Saﬁd'gix‘fr' ac(t)rdaSF edéé d L gorast ar ch.

When aque re require use, |ve i ngr edi ent

is conbln@g/@W$96e@masw®y9ﬂg09@ﬁMBuspendlng agents If "desired, certain
sweet eni ng flavorln or coloring agents WO 211116/ 11511251) PCT/U8211115
/113 9 2 4ha11@) na APl Her Ak W CEPRABE &L PR gt o d e fornms include

emul si ons, ]]-?\%HEJF] ﬁuﬁé?eﬁ‘éé@nés  SYEWPSn; ANy g&awéhei%i"ll The

Al ternative arnaceutlcal conpositions 5 of this invention nay be
admi ni $t er@dounmttcblé e&@tmref ingup@bsht ofhes hay becctqhbamﬁi nwsth athen. These
may be repar ed rra t|ng

ot1 .
eXC|p|ent ¥Ehe?s B?%%gg?t edﬁ?%$5ﬁ%é?afﬁ?% Bu O??%%l Yee

t enper at urgaapdadPerbergf @pen Whé 1E ¢ tﬂeét@dr&@cﬂumé%dﬁ&ie@sﬁaf he drug.
Such materials include cocoa butter, beeswax and polyethy|lene glycols.
[0105] ThepRar PR caeFH B aF CERRDDRI t | DnsYRECRhi R ePFRFEPBIVHEY al so be

adri ni St er eg Q) CLLY. ABRECH A LY BBy her 1 AL OSGmuitd CRk FEN!

i ncl udes areas or organs readily accessi ble by topical "application,

i ncl udiong PdeSensleby ofstble pyepatrhel ks nconraimeftomerbowt e3@% nad  tract.

Sui t abl e t |caI %an%éatlons are readily prepared for each of these areas
or organs. 29"t o 1Ys Y8R 2ed in the art, pharnaceutical

conposi ti onsmny al st@p(ble adprovehenedof na'ﬁﬂﬂ@ti@rliﬂ] of cohd poseiEsa

maintenance dose of a compound, composition or
combination of this invention may be administered, if

15 necessary. Subsequently, the dosage or frequency of
administration, or both, may be reduced, as a function of
the symptoms, to a level at which the improved condition
is retained when the symptoms have been alleviated to the
desired level, treatment should cease. Patients may,

20 however, reguire 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

25 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

30 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



[0107] Applicants have denonstrated that VX-950 is orally bioavail able.
Accordingly, preferred 25 pharmaceutical conpositions of this invention are
f or mul at estof2006/30mb admi ni stration. [0108] For the CYP ipalmiuskéosnzoztihe
dosage | evel s of betmeen about 0. 00134t 0 about 200 ny/ kg body wei ght per

day, woul d_be.typical t u be .dosage bet ween
about 0. 1 PEEAEELt R PRET o Lot TSP R et SR kg SaPHay. |(0109]
For preferﬁ@écﬂ@ﬁ@gecbmpaﬁn@fandtonavpfeséﬁ@e &ni spdeStat &sd Paent 6, 037,
157, and the docunments cited therein: United States Patent 5,484, 801,
United Stabesup® of) the/ @?éiyzeﬁlpﬁﬁbs‘zﬂﬂsagﬁé gnothe1 33 Application
08/402, 690, %gskgigﬁnatl onal Applications WO 95/07696 and WD 95/ 09614).
[0110] Adm nistrations in connection with this invention can be used as a
chroni & or [AgLB® t hehapprdThe t6 anether ofmbedinent ngrledi saverhiennay be

Vary. depentF it GRonct MECRBRt CoF caf SACAHA. £nEs pALPT ctlarc Rpati bt &

adm ni stray;iels Ahbypteakipeappyabi onraiil eﬁ@@&éan$BpmAa@Qﬂin596tO about
95% active conmpound (ww). 10 Preferably, such Ereparatl ons contain from
t

about 20% PBEOt8pdaEt LAY, éétﬂ%eé%ﬁﬁﬁuﬁar o211} tepeviciapPbvER®Nt of a
patient's gop éth9nadﬁ1ng§t@£’§ﬁ8n€§e98§8 Bét?eﬁ@ngoﬁﬂgrm§9§@9§bél9§? or

conbi nation o I's Invention may admi ni st er ed, necessary.
Subseduent hgcephabdlesageposifiequenciyhos indennishr atPoﬂfembbmh may be

(e0uoSD, 58,2 LAIELHEN.E!cni oL TYIRLOTR oL8 BuLRVEL BEaN STz g Ovec
desired | eygkretifgt reph shgoldigeaseioRati eshshmayead@ehoveyer, require
intermttent treatnent on. a Iong-term , ,
completely eradicate the viral infection or reduce the
severity thereof. Preferably, the patient is a mammal.
15 More preferably, the patient is a human being.
[0114] The dosages herein are preferably for use in
vivo. Nevertheless, this is not intended as a limitation
to using of these amounts of VX-950 for any purpose. In
yvet another embodiment the present invention provides a
20 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
25 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
30 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



basi s upon any recurrence of disease synptons. [0112] It should al so be
understood that a specific dosage and treatnent regi nmen for any particul ar
pati ent wibl2bosispsod upon a variety of factors, includirgrtdseosdbz@edi vity
of the specific conpound enpl oyed, thss age, body weight, general health,

sex, diet, tine of ini.stratdo r.at. f_.ex tdon, conbi nati on,
the | udgrfé?ﬁp%fs}trf%q%%rgea tier%%p yé;?r%}?lann%aﬁouf%gkg‘edvﬁi tosrr g_%e the particul ar
di sease baingritdealethaldn: acdamatbients 30 hitsdrdof, coxdrootie dities or
concom tant nedications, baseline viral |oad, race, duration of diseases,
status ofPH3ACTUNGI oY ARFFRIGRE Faii R BB ci9% hosis, and the

goal of t hﬁ%l’?l}:ejr d el natd ncgqé?'cid—‘éﬁgfé | ¥ pht I RETerd At 14 Vi r al
eradi cation). e anount of WD 21)1)6/1)51)251) PCT/US20115/11392411 34
act i ve5i ngredirrraccawddncg sol depend epordimentpart i dulsarinwiscdrbed conpound
and the presence or absence and the ture .of the additional anti-viral
agent in tHe & mﬁttji%%.eﬁ?{ﬂefgﬁ °£2tcﬂldci rfd“{ecgn%noor% tPellrovelrrcgeosdiarrent , the

i nventi on pyy@vd lemear i hatk fasmpssiad 1019 congati i drd ent ecbmd th a  virus
characterized by a virally encoded NS3/4A serine protease that is
necessary F&H gHenal fageiel3S gletHelPeA MR BV adni ni stering to said patient

a phar macepdq £gy | y 10, Accaplab! £,0 ARG idi an s thighdaysntien. Preferably,
the nethods of this invention are used to treat a patient suffering froma

HCV i abectdegimSus hedmeatsierd Wiy SCompt et ethamamiwatelhe viral infection
Nor ¢ pr of FSSTREAE e JALT ST e Ao o T e s BdRgRe her ei
are preferablan fOrcaseat ive énisod Never tdel wsiss ihirend somottiat ended as a
limtation to using of these anobunts of VX-950 for any purpose. In
therapeutic regimen further comprises one or more of
additional agent as described herein.
15 [0117] Pharmaceutical compositions may also be
prescribed to the patient in "patient packs" containing
the whole course of treatment in a single package,
usually a blister pack. Patient packs have an advantage
over traditional prescriptions, where a pharmacist
20 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
25 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
30 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



yet anot her enbodi nent the present invention provides a 20 nethod of
pre-treating a biological substance intended for admnistration to a

pati ent cwopvecisogot he step of contacting said biol ogi ealr/iSehsianee with a
pharmaceutically acceptabl e conpositian conprising a conpound of this

i nventi on, h._bi ol Qgi - st an 25 i nel , - .not Limted to,
bl ood andcggﬁééﬁéﬁgsgg%%g#é%#gséghggé %?%sﬁg,H%%af%#%%gégéﬁﬁp%%ulations of
bl ood cel kreandveheibnke; Anygaospsstbias, kidoeye towmer,thdéeapsuticng, etc;
sperm and ova; bone marrow and _. conponents, thereof, and other fluids to be
i nfused | AEGLRSB00haPFBRAT STERILECRE| PhethHext PRI @R MY 0895] This

i nventiony,abs@npe@vides gnhrAsesscienl 1195@19@“&9 &n COTPSSh L Phe CONPI i Si NG
VX-950, or a pharmaceutically acceptable salt thereof, and a
phar neceuenbatiipentcept abie taventionadfbeapharnaceehicik nErk

21) 1) 6/ 1151 1) PCT/US211115 /113 9 2 4.0_.35 cO ising the step of
conbining§P%§g$%-5%6?%%?e§h%§epﬂﬁrm E%U?Fc%?%%t%%%%%t%%?gts%ft t hereof, and

t he pharagaseutibedl hgrataeptahkeagai ticnhal adyenandy agenvehngl ebewherein
t he dosage of /VX-950 in the conposition 5 is in accordance with any
enbodi menPrBVIERAsINNGBRAL FBRS PAGKaPT et Raf PRRT@FBOIRFERt of this invention

provides go1PHPCesSaAMBERELNakPECEOBPOBhE L O GOTIPES SESHORRa9EA MRE € .
addi ti onal agent as described herein. [0116] This invention also provides a

t her dgeut for aOpaegentnsocospr isi hge\Vxr€50nent af pHaEY nactattcanl 9r

acceptabl e_salt thereo at _th osages, di sclosed herein, 1n an

o Cernati 8 EhBonrRERntsrty aF oiehe ERPFan o RS Rl ahghti +RofReR 1 urtner
conpri sesmeBRo@r ofDERi6f inaddtibanal cegehnisdsgdescesihgtdeherean. 15 [0117]
Phar maceuti cal _conpositjons may al so be prescribed to the patient in
"pati ent Bégggllggnpgiﬁhﬁﬁmaceutlcal formulation of each

pharmaceutical component; a container housing the
15 pharmaceutical formulation(s) during storage and prior to
administration; and instructions for carrying out drug
administration in a manner effective to treat or prevent
HCV infection.
[0121] Accordingly, this invention provides kits for
20 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
25 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
30 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



t he whol e course of treatnment in a single package, wusually a blister pack
Pati ent packs have an advantage over traditional prescriptions, where a
phar maci swo20oatisvisdes a patients supply of a phar naceut ipcatusteosmse4bdul k
supply, in that the patient always haw access to the package insert

contained i n the patient pack, nyaliy i $sig aﬁséé%df&ﬁ?r@% .
prescri pt?ond  The 7Y UST on of a ~ package i nsert has been shown to inprove
pati ent 2BcemEphitanse et bribed physe o an' Badinsddswdd ofsrm [0 8)e It will be
understood that the adm nistration of the conbination gf,#he i nvention by
means of w&ivytedlphytientepacks T Ppailiert packsiefabatt tormul ati on,

cont ai ni nglgxé#h& M & PRCKAGSH: LINSELEn | M4t £ D t N BO: pat FLsth ¢t he

i
correct use of the invention is a desirable additional feature of this
i nventsi onothénd 9in Atedividigal ocal Fsreharulshest of the des@¥tion is a pack

conprising at |east -950 (in dosages, _according to_thjs jnvention) and an
ot or mat | RETRSEIT R BY3198) 1151 1501 Pt s 98 1 D 411 b
cont ai ni ng1gétectbonslen thee useeoént hiei €onbi natadeo ofypidelivivention. Any

conposition, dosage form therapeutic reginen or other enbodi nent of this
i nvent i onleyuBe MpreSchtedPRFkaI PhAr R etRIE A APRE K1 n an alternative 5

embodi ment o oo Bh s NYeat ! Ofine LS NG FBERYL | O3 PAEKaihelF IREInLONPIi SES
one or nore of additional agent as described herein. The addi tional agent
or adént sandythe wptbvedetngprudeigasrefpackser ifuskparekagpazks. [0120]

the. treat ERES Rtk RRr EHTI ERTB O CRECHI BUanTH onB?E HEOrT fect fon (or |
for use iplLaseibesr pBibogoaént héscinvention), conprising: a single or a
plurality of gha_r maceutical forpul ati on of each Phgr mace t(ierggldcorrponent,;
a cont ai nEP1R hSIngAthét according to this inventlion cou ody
any aspect of this invention such as any composition,
15 dosage form, therapeutic regimen, or pharmaceutical pack.
[0124] The packs and kits according to this invention
optionally comprise a plurality of compositions or dosage
forms. Accordingly, included within this invention would
be packs and kits containing one composition or more than
20 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

25 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

30 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.



15 pharmaceutical formulation(s) during storage and prior to

adm ni stration; and instructions for carrying out drug admnistration in a
manner efweQbicsoiso treat or prevent HCV infection. [O0k2tjuséesosaisngly,
this invention provides kits for 20 a3he sinultaneous or sequenti al

adm nistration of a dose of VX-Q%&aﬁgqg gptional Iy an additional agent).
Typically, such a kit wll conpri conposi tion of each conpound
and opti oHalv additiconatecagentésy Pnotocpharnaceutically acceptable carrier
(and in o r.ina?2 urality.of pharpaceutical for ions) and
witten Qﬁ%??&ctioﬁ?ﬁﬁgrCPHEa§¥ﬁﬂ9t§ﬁ8%Eatb? ge&bﬁHflgykegdninistration
[0122] Inyapothen ebedhneAtaidcfackapremkibntainPhgVvidedribal contains one
or nore dosage forns for self 30 adm nistration; a container neans,

pr ef erfabl poveakederwr (FBE$I ng - Qﬁem@oﬁﬁgemloﬁﬁsGéhﬁvn§l§horage and prior to
use; and [ n rry out drug adm nistration. The
|nstructloﬁ§%§P?$g£8p?88§Feﬁggggmgﬂ%?%% % Structions on a package insert, a
| abel , andbaeoWD 21ph) &%) 1) 26fh) 1 €6/ &SP11hdhol 4¢8rIwads4tteaB&don ot her
conponents of the kit, and the dosage formor forns are as.described

herei n. EX&hDdBshG¥PPOFAERED BEXCRAAI vFGUAVEY hdtdedReEs™PHia &heet of a
metal foilasphashieal apkpakerwhb 886RHPSA8€-H0HM i §0] ab8dcE10m the 5
others in individual cells or bubbles, or the dosage forns may be housed
in a Xl ngbercoat ailhier lOaé)ODncallpl ant iLQObniLtW@reméape@senwkeaghw Il also
typically cl d n o] kag] he Vi I nponents,
i.e., thewgggaag W%%%eE%g% algg?gﬁéanghggé ga ﬁ§i§FF%
inStrUCtlﬁn&thQhuSén SuchspaekagnﬁgrenﬁgaﬁbaayrtakeBVhe.forn1of a

car dboar d g1 gPer BOx:i,8 5Pl 85HLS.2he! OLh OB buELS  vere

serially diluted into DMEM containing 2% FBS, 0.5% DMSO,
15 with appropriate supplements (media B). The final
concentration of DMSO was maintained at 0.5% throughout
the dilution series.
[0131] Media on the replicon cell monolayer was
removed, and then media B containing various
20 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
25 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
30 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



[0123] A kit according to this invention could enbody any aspect of this

i nvention such as any conposition, 15 dosage form therapeutic reginen, or
phar macewvoeads/paask. [0124] The packs and kits accordi rgTtus2408i0892smvent i on
optionally conprise a plurality of caspositions or dosage forns.
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Al t hough Gerhamddexerpltaoy eabQMpwenéseatEacdepncbed1amdndgsandbed bel ow,
it wll be appreciated that ounds of _this invention can be grepared

accordlngCPGSl§ﬁ§nﬁ§thoaénéé%¥r| 8d2deRBraPt-¢raflde &§Fﬁ§%é85r8ﬁ iate 25

starting @%b@rb%ESR&ﬁneW§E|El@%@ﬁ'éﬁhesEBrgaean -gudgnanyiiskill in the
art. [0126] "All cited docunents are incorporated herein by reference.

[ 0127]5 | nfordbert pabcekisgnonvention be nmore fully 30 understood t he
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are for t ose 0 ustration only and % gonstrued as

limting tdhe S©Qp@pomlthetwnve@tsoaflep@nyfwayerGezé)aha/@ysbk251)
PCT/ US211115 /113 9 2 411 38 Exanple 1 HCV R6%|ICOH Cel | Assay Pr ot ocol
[0128] CePPs @@ﬁtépﬁlH&VhéﬁétFpﬁsoéh@FrW§s(ﬁ€V) VPEp| i €853 e R¥%mai nt ai ned

in DVEM cagtaining L0%-bat %&ea%eeomver% wabﬁF%S)mSOw%é AEgRer ¢l of G418,
Wi th appropriate supplenents (nedia A). 29] On day 1, replicon cel

nnnolh@ertMEsEKEeaEedtlwmshf@rtﬂypgmmeDmAl@nxpﬁr@OtheH§VeéndaBHDNhen medi a
10,000 ceFf& IR 166 G ForSprated | AESBAARILHG! Fogf koB%el | tiosue
cul ture plfakggedn@naukeyeeded based on the level of BVDV RNA in
each well. The level of HCV RNA in each well was
calculated according to a standard curve run in the same
15 PCR plate. The percentage of inhibition or decrease of
HCV RNA level due to compound treatment was calculated
using the DMSO or no compound control as 0% of
inhibition. The IC50 (concentration at which 50%
inhibition of HCV RNA level is observed) was calculated
20 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

25 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
30 [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



overnight in a tissue culture incubator at 37C. [0130] On day 2, conpounds
(in 100% DVSO were serially diluted into DMEM containing 2% FBS, 0.5%
DVBO,  15woizvéw/appsoopri ate suppl ements (nedia B). The fipgaluscamsosonie ati on
of DVBO was nmi ntained at 0.5% througlout the dilution series. [0131]
Media on t plic |1 ved, and then nedia B

cont ai ni ng[rb\agrgﬁous %tggngg%&akll%gﬁé 0 g’or@@ﬁhl s was added. Media B

wi t hout [any conpound was added t@rot her Jelongs .asnneseespoupd controls.
[0132] Omgl&f\%erre i'ncubat ed Wiglgh sconpound (@l U 3% VB0  1n redia B for 48

hours in@ ?ﬁﬁA;EILUIE IHL%U%LUI dh Lfﬁa%?S@Fﬁr—rhET?ﬁd_Df t he 48- hour

i ncubati g he—reda—was .c.b Eu, ant—the—eplHeen—cet—ronol ayer was

washed <M BT, PBS and stqPed at - 80C AP t o RNA—ext+Aaction. [0133]
a

Cul ture HQ%&Q:QH1MQH%Q%QQQ1 rgnllrnn C Ilr@ﬂ5%nHHWhvpr< werk thawed, and a
fixed and®ft vdf tAEGt her RNA [Wi-08s. such 425B@¥ine Viral Dihrrhea Virus
(BVDV) wd50addedABo cells in28ach well. RYIA extraction reagents (such as
reagent s [friomtRN¥eagy kits) wgre added to tthe cells imediajely to avoid
degradation of RNA. Total RNA WD 21)1)6/1)51)251) PCT/US211115 /113 9 2 411
39 was extpoaatogd acaeicding flhe KRIAW, UBIITON 20l MRREl aekidr @ombitnleld ;

nodi fication to inprove extraction efficiency and consistency. Fi nal | Y,

total cel Idisdrifnaed @ wdi vgcHOYnRtoepelden ORNRS Wed lePdPée -andhdfor ed  at
-80C uati | 5 f.urther eg%cte%%l R0.£ 0134} Apfggman real -time RT- PCR

quant i i catlon assay was set up with two sets of specific prinmers and
probe. Ol®M&d for 2H6Vpancd>ft ia@p@‘tOMrlaWas cloorceBYDYtiDot @lf RMAL extractants

fromt reatc%?np'g'% S ll%%gsc b D%I%%e({DE/I%O only for control)

and added to each well. This was incubated at room
temperature for 15 min.

10 [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

15 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
20 Degasser Gl322A
Binary pump G1312A
Autosampler G1313A
Column thermostated chamber G1316A
Diode array detector G1315A
25 Column:
Phenomenex Jupiter; 5 micron C18; 300 angstroms; 150x2
mm; P/O 00F-4053-B0
Column thermostat: 40 C

Injection volume: 100 uL



10 the PCR reactions for quantification of both HCV and BVDV RNA in the
sane PCR well. Experinental failure was flagged and rejected based on the
| evel of WgDwdReson each well. The |level of HCV RNA i mceashoosmbdzanas

cal cul ated according to a standard cuive run in the same 15 PCR plate. The

per cent age @eégrgbltﬁggco%ggﬁgr‘?%g&b% O!—Q/W | evel due to conpound

treat nent”“was cal cul ate O or no conpound control as 0% of
i nhi bi ti opolféet | €59 fepncentidat soatatiwhi Td 50001% nhFdi ti on of HCV RNA
| evel is_observed) ted 20 fromthe titration curve of any given

conpound|, [OEBBE VX{950 Tenonst r &Y si gni fY@Ant activity in the replicon
assay. WXiQp0)was shown to hayeanie0 ggeggq ng/{m and I CO0 of 476 ng/m .
Exanple 2 25 HCV Ki Assay Protocol [0136] HPLC M crobore nethod for
separatijpon of GAB substbate and Praducis S4b8trate:
NH2- G u- Asp-Val—Val+(=al phba)Abu oys——ser—Met—Ser—PH - COOH 30 [0137] A stock
sol ution| of 20“mm 5AB (c§r cong¢ent rati on| of %lggw choi ce) was nmade in DMSO w
0. 2M DTT| ThigzWwas [storgd in|aliguets at -ZPpC. [0138] Buffer: 50 nM
HEPES, pH 7.8; 20% glycerol; 100 nmM NaQ®l WD 21)1)6/050251)

PCT/ US20115/ 089240 [40 [0239] |Tot &l 2assay véPOnme was 100 1JL Xl (pL) conc.
i N assay—Buffer—8615—See—aboye—5 i'TB/iK'r\lA ) 8 25—31M 1 MDTT 0.5 5 nm
DVBO or jnhi btfor 2]5 2.8%vi{y 58 Gm t NS3 8705 25 nM

Stop time: 17 min

5 Post-run time: 10 min.

Example 3

[0144] VX-950 was examined in a randomized, double-
blind, placebo-controlled single-dose escalation study.
25 healthy male volunteers were enrolled. Each subject

10 received multiple single doses of VX-950 at least 7 days
apart, 3 doses of VX-950 at increasing dose levels and 1
dose of placebo.
[0145] Doses of 25 mg to 1250 mg were evaluated. A
dose escalation scheme was used that combined dose

15 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

20 study. There did not appear to be an increase in adverse
events with increasing dose levels.
[0147] A pharmacokinetics analysis was performed using
the statistical moment approach. FIG. 1A and FIG. 1B
illustrate the mean concentration-time profiles. The

25 selected derived pharmacokinetic parameters are depicted
in FIGS. 2A-2D. Pharmacokinetic analysis showed that VX-

950 was absorbed with a median tp.x ©f 3 hours. Less than



250 }iM5AB 20 25 }1M (initiate) [0140] The buffer, KK4A, DTT, and tNS3
were conbi ned; distributed 78 pl, each into wells of 96 well plate. This
5 was i nombavewhsetso30 C for --5-10 min. [0141] 2.5 pL ofcappresnsRie
concentration of test conpound was di2zssol ved in DVSO (DMSO only for

For 15 mAC 6 [0143) IAr: FA B P 5okt PO By  Badie bACor S0 oL of 250 ph

5AB substﬁﬁaecéEEngNtﬁaﬂcehératugnlsSpeqmayalgnélomlnateghViy tobaer than
the Kmfor 5AB). Incubated for 20 mn at 30 C. Term nated reaction by

addi ti on EﬁtégobEcoFOTE@ﬁTFA 15 Transferred 120 pL aliquots to HPLC vials
[0143] Separated SMSY product from.guditrate and KK4A by the follow ng
nmet hod: M crobore separation nethodT— fnstrunentation: Agilent 1100 20
Degasser GhiegpisiaaVyrpanps€agl2A Aut osanpl er GL313A Col umm t her nost at ed

hanb Di 5A.25 Col,ynm: Jupi t
S oron BIBE8L 0 oHE B RS A e e B e B B B i e oot at
40 C |njeakkenivakuierud08sadil WO 21)1)6/1)51)251) PCT/US211115 /113 9 2

411 41 Solvent A = HPLC grade water + _0.1% TFA Solvent B = HPLC grade
acetonitrile + 0.1% TFA Tine %8 5

[0149] VX-950 was examined in a randomized, placebo-

10 controlled, multiple-dose, blinded, dose escalation study
in 24 healthy subjects and 34 Hepatitis C positive
subjects.

[0150] Healthy subjects were divided into 3 panels of
8 subjects each. 1In each panel, 6 subjects received VX-

15 950 and 2 subjects received placebo. Healthy subjects
were dosed with VX-950 at 450 mg, 750 mg, or 1250 mg g8h
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

20 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

25 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

30 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.



(mn) (mM/mn) press. 05 0.2 400 12 60 0.2 400 13 100 0.2 400 16 100
0.2 400 17 5 0.2 400 Stop tinme: 17 mn 5 Post-run tinme: 10 mn. Exanple 3
(0144] VXvB200ems2sexani ned in a randoni zed, doubl e- bl i rgdr/US2005/039240

pl acebo-control | ed singl e-dose escal at3i on study. 25 healthy nmale

vol unt eer enr : ' - I [ Ingl e doses of
VX- 950 at P?%\gisf 7 d%bégga%}g(?ﬁ%b %L%%ggsl%é) %)%—%%%@%’t %\%r%a%%l ose levels
and 1 dosercoénphaceber $WiAb]tDosese of r@btmant mdP60 iy vies e eval uated. A

dose escal ati on schene was_use hat conbi ned dose 15 doubling and nodifi ed
Fi bonacciPta ®e° agh? B8 vatin ?%@ g oHelt dUe Fanyenarfyt r@’e&ﬁéﬁi ve in the

hi gher dose o¢anggy, [P1464 Van@SPoyasrasbdctolergwted at all dose levels
and no serious adverse events were reported during the 20 study. There did

not appeal0t#be anThecHE@seosht bde epsle] ceberiverev testerkresing dose

| evel s. [0147] A pharmacoki net. I%E?I [ S rfor ' t he
statisti c%?e?r%)rﬁ%rrl]? %%prp%rg%:'ﬁggFﬂf@ a%igjv%%a ﬁ%gu‘?rﬁlg(gﬁga%e ‘e’ mean
concentr ataleNeti me PuedétesBaddeird Ckhesdtesr detived phar macoki netic
paraneters are depicted in FIGS. 2A-2D. Pharnmacokinetic anal ysis showed

that VX- 950 Wwas absorbed with a medi an tnax of 3yRagss. Less than WO
21) 1) 6/ 1) 51) 251) PCT/ US211115 /113 9 i nat ed

unchanged in the urine, indi eaeimbot hat &8}?1% drugq |q%hpri mari Ly-gl1 m nat ed
via the (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
Mean*SD 6.2%%0.4 6.54+0.50 6.18+0.47 6.46%0.41
Approximate years
HCV infection, 7.3%7.6 9.2411.5 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)y 7 (70.0) 5 (62.5) 4 (40.0)

Prior hepatits C
treatment, n (%)

*Samples from 4 patients were clagssified as genotype 1
10 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)




nmetabolic route. Exanple 4 5 Infectious Virus Assay [0148] VX-950
denonstrated an 1C50 of 196 ng/nL.in the infectious virus assy. Exanple 5
[ 0149] VXvB200¢ws625examni ned in a randoni zed, pl acebo- 10pcontseaslosaio
mul ti pl e-dose, blinded, dose escalatis@an study in 24 healthy subjects and
34 Hepall 818 Bosi \iven Subhecta. LA1A0) Heal ppveaubgets were divided
AET—S—01 o —Subj cCtS— Catit—rr—eatit palitt SUTU] -
15 950 an§h2nggpfFeems recei ved placeho  Heal t¥ ,‘9;19 jects were dosed with
VX- 950 at B45@ligpe 250 ngy, or 1250 #¥§0g8k f o589 sensecutblemdays. The
heal t hy stikjVe®lN® were beilwaeehot he ag®is of 18- years (dlidl usive) and were
Hepatitis (BogHepaini)s C, (ard)H V rnegaive. The=8ml es 2G41ad a body nass
i ndex of ;§15-t'9.<? Kg/ g ((mgl.ggl ve).p The Temajes had a pody nass index of
18. 5-32. 57kg/ inclusive). [0151] Hepatitis C (genotype 1) positive
subj ect s weRetodivided into03 panels &f 12 subj@cts each. Ol n each 25 panel,
10 subj ects,received VX-950pand 2qsyhjpegys recgived pl acepq;) in the 750 ng
g8h group, 2 Subjects w thdrew prior to dosing so 8 subjects received the
VX- 950 and42tpeceBved pl ac€bo. THe (AGVOposBt i(v& -Suibj éctP0 viBre dosed with
VX-950 at 450 _ng_or 750 ng, ,q8h or 1250 30 ~-qk2h for 14 consecutive
days. [0152 VX850 was vveIP t ol erattza(g at aﬁrgégs'é’:;| evel s6 and no serious
adverse eweBts were reported duri g (BRe0)st @dy25n0d and froder at e adverse

Example 6

5 [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

10 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

15 water (30 mL) for administration to the subjects. 1In
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
20 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.



[ 0153] Anmong the HCV positive subjects, the follow ng percentages of
subjects were treatnent-naive in the placebo, 450 ng g8h, 750 ng g8h, and
1250 ng owdhoawwups: 33.2% 10% 12.5% and 30% respeetirushyns/059240154]
The HCV positive subjects were testedispost- treatnment to nonitor HCV RNA
| evel s’ return to baseline. Tabl bpect Baseline Characteristics
VX-950 Pl acebo 450 ng 750 ng 125%5#&9—%1%&6) g8h g8h ql 2h (n=10) (n=8)
(n=10) See15mM (% %i@n&zé&@t@zﬁﬁ ¢<81®c&)tﬁat(36n§)w@ré&ﬁ)e@s)ure§@rmye 3
(50.0) 2 (20.0) 5 (62.5) 2 (20,0 bé % Caugasi an 6 .(100) 10 (100) 8
(100) 10 %1@ nt%@%tl%a?%mmwah"%@el% kbt @S 43 NSORRGTJe 31~ 64 33- 64
46-64 25-§ 0B bt g 26 802D & 32 0 222 nedi@nge: 2daf-7 2. 6-28.4
21129421224 | '0g10 U/rrLMeanSD62804654050
6. 180.547 &nd6D4 4lan@ppt od(ayra’t’elgeaf sfcb{j.bwwﬁ@ct i Bae Foegr elomPy 106 7.27.6
6.96. 7 SD HCV ( 1 (16.7) 0 2 (25.0) 1 (10.0) la 2
(33. 3) 3?%@@%31‘1“ iﬁﬁéi a?5% IE;%‘ ffjo 3 (50.0) 7 (70.0) 5 (62.5) 4 (40.0)
Prior hepatits C4 (66.7) 9 (90.0Ex&mp8é.5) 7 (70.0)

[0158] Serum ALT was measured using commercially

available methods. '

10 Example 10

VX-950 validation in Human Plasma

VX-950

Stock solution: 0.961 mg/ml of VX-950 in 2-propanol (10.0
ml)
15 Diluted stock solution 1: 96.1 pg/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-
20 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

25 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

30 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



treatment, n (% *Sanples from4 patients were classified as genotype 1 10
because the assay could not determ ne whether they were genotype la or I|b.
BM , bodywomses/dsomex; HCV, hepatitis C virus; g8h, everycrashasnsg24gl 2h,
every 12 hours; SD, standard deviatiowm. HCV RNA change from basel i ne,

S o BRI ST 0 RIS 862 il Tobl e

450 ngy 75@ndgei25@cﬂ@onHﬁHsRNArPbameﬁobg8hoﬂ8§th2hln@|ﬁgi03®LVnL) (n=6)
(n=10) (n=8) (n=10)_ .>-1to <0.6 5100 0) 00 0000 >3to
<201 (§909?d6 1 eféeé)cestalﬁa 2309 %t(%ﬁoa)r@m(%? 5? @ {99.8) >-5to
<-4 0 0 3p(3dca), Orna- éqgeguézga Er w£§5f9%zgn Val yegiargre 620. a8h, every
8 hours; gl2h, every 12" hours. le 6 5 (0155] An oral dosage
fornuﬁhtu@ﬂemasepaeéaded ase anﬁlohs oxxan50 hdadepovidnaéerrod3Rower e
dlssolved neth chlo en, sodi I sulfa s added and
di spersed |ﬂt?ﬁe F Ofﬁ]gsh%nDégngH% 8 é%h%XY%résiﬁ?s suspensi on

was SpraywdéladdéalBgdaﬂhéOShmbEéstﬁﬁ?éréﬁﬂperafeaotﬁ angnassout | et
tenperature of 56 C, and the product was collected fromthe cyclone. The
spray- drléalesBéFEPSﬁnmé§ PPRFEXbBAtELY etP AT C 75 RSt 5ESBARBUYES The

resul t ant -pgwdeb) vas @ﬁesﬁﬁaﬁyrs@ h850and] asscutshs, (900, ¥st prior to

dosi ng was suspended in 15 water m.) for adnlnlstratlon to th
subj édt s. [pn heptane : THF (80: 20 v/v)] by vortex mixing for 60
seconds. The sample was transferred to an injection vial

and an aliquot of 60 nl was injected into the
chromatographic system.

Chromatographic Conditions

15 Mobile phase: (Isocratic elution) heptane : acetone :
methanol (80:19:1, v/v/v)
Make-up Solvent: acetonitrile : acetone : methanol
formic acid (40:60:1:1, v/v/v/v)
Column temperature: -1°C

20 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

25 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.

30 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.



connection with dosing, each vial was washed wth 3 separate portions of
water, with the total volunme of water being 90 M.. VX-950 Solid D spersion
% (W w) Iworeaisniso49.5 VX-950 Spray-dried from CH2C12 pé9/Us2008/839¢20/ 32 1
SLS 20 Exanple 7 [0156] Detection of47HCV RNA was done using the Roche

Qher acodoar el Fantho rond 1 o SHeT) S8eS dif 18545658 19975 53
45 Exanpl @eBe] 8351 S&K UhOLHPi €8 | foLOneeat f ais ons Nereraeasured by a

guantitative congeti tive ELI SA (ELItest(r) Neopterin, Brahns, Hennigsdorf,
Germany) a00préde €APrehtd5at6@ay 7 5 and 14, and at day 7-10 of fol | ow up.

The | onergL O tp@f LBLeLtign ﬂf%ﬂﬂ@ﬁ?ﬁ%&m apl e & ffds5sl Serum

ALT was neasured using conmercl avai nmet’hods. 10 Exanple 10
VX- 95@ Vatodsedoenca ofinemr ¢hasnsepatxi 060 Stotkakolmféoniod? 961 ng/ m  of

VX-950 in_2-propa (10. 15 Diluted stock solution 1: 96.1 }ig/m of
VX- 950 i nH%PgB?gpgﬁé?%g%%g_ﬂ% Di | uted stock solution 2: 9.61 ug/m of
VX-950 i nu@orREePANGH . (dubs &l an® but eemst ocknsphtiitpe & 0.961 ug/m  of
VX-950 in 2- 20 propanol (10.0 rri%

Hepatology 2002;36:821-S529.

Brown RS Jr. Hepatitis C and liver transplantation.

10 Nature 2005;436(7053):973-8.
Chisari FV. Unscrambling hepatitis C virus-host

interactions. Nature 2005;436(7053):930-2.

[0161] All of the documents cited herein, are
15 incorporated 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,
20 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.

25



The stock and diluted stock solutions were stored in capped borosilicate
tubes (11.5 mM) at -20C. 9.1.3 Internal Standard (Conpound 1) Stock
solution: 1.00 nmg/ M of Conmpound 1 (a close 25 structural anal og of VX-950)
in 2-propanol (5.00 m) working solution: 300 ng/m of Conpound 1 in
acetonitrile (100 m) The stock solution was stored in a capped
borosilicate tube (11.5 m); the working solution in a 30 capped
borosilicate bottle (100 M), all at -20C. Sanple Preparation [0159]
Aliquots of 100 ul of plasma, 100 pl of internal standard working solution

(or acetonitrile for blank sanples)éﬁggggided to an extraction tube. After
WD 211116/11511251) PCT/US211115 /11 11 46 vortex mxing for 30

seconds, 50MedRimof tol uene was added and extraction was performnmed by
vortex mxing for 30 seconds. After centrifugation at 3000 rpmat +4C for 5
m nut es, the aqueous |ayer was frozen in a mxture of 5 acetone and dry ice

and the organi c |l ayemst @ V-850 8 a pRarnRABAIRENy SocbptableisaI theddd; in2R dMoudf
2, 2-di met hoxypropane was added and the sanpl'es were evaporated to dryness

under ni t r &§E@pE3089ne &xrbant 4230 meoT thermanyfaeshiguad avamedicanaetit Jenthe dgatmenB00 pl
of hept ane .ng 3EELANG di3Q1epatils CYAA i@l ERIANE : THE (80:20, v/V)] by
vortex mxing for seconds. "The sanpﬁe waS transferred to an injection
vial and an aliquot of 60 pl was injected into the chromatographic system
Chr omat ogr aphi ¢ _Condi.ti ons 15 Mbil e phase: g$socratic el utjon) heptane :

acetone nethandt (80/5¢9c0rdipgvp pjaimmleeVieseindhs, ¥t Csitemprarmpesuticalet one
met hanol fa%éﬂt:ﬁ)l@s%\tqm(ré&f R0h dn ImolAt\WE%bok 450 mg.

3. Use according to claim 1, wherein the VX-950, or the pharmaceutically

acceptable salt thereof, is in an amount of about 750 mg.

4. Use according to claim 1, wherein the VX-950, or the pharmaceutically

acceptable salt thereof, is in an amount of about 1250 mg.

5. Use according to any one of claims 1 and 2-4, wherein the amount of VX-

950 is administered once a day.

6. Use according to any one of claims 1 and 2-4, wherein the amount of VX-

950 is administered twice a day.

7. Use according to any one of claims 1 and 2-4, wherein the amount of VX-

950 is administered three-times per day.

8. Use according to any one of claims 1 and 2-7 wherein said use comprises
administering an additional agent selected from an immunomodulatory agent; an antiviral
agent; another inhibitor of HCV NS314A protease; an inhibitor of a target in the HCV life
cycle other than NS314A protease; an inhibitor of internal ribosome entry, a broadspectrum
viral inhibitor; another cytochrome P-450 inhibitor; an inhibitor of viral cellular entry; or

combinations thereof.



Col um tenperature: -1C 20 Flowrate : 1.00 mM/mn (of which: 0.750 mM/mn
nobi |l e phase and 0.250 m /m n make-up solvent) (conpletely transferred to
detector) Injection volune: 60 pl 25 Autosanpler tenperature: +3C
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our basi c eX Eﬂ% VX-950 in an amount of about 750 mg, 3 times per day, every 8 hours.

11. Use of VX-950 in the manufacture of a medicament for the treatment of a
patient infected with the Hepatitis C virus, said treatment comprising administering to the
patient VX-950 in an amount effective to achieve at least about a 2 log;y decrease of

Hepatitis C virus RNA in the plasma.

12. Use of VX-950 in the manufacture of a medicament for the treatment of a
patient infected with the Hepatitis C virus, said treatment comprising administering to the
patient VX-950 in an amount effective to achieve at least about a 4 log;o decrease of

Hepatitis C virus RNA in the plasma.

13.  Use of VX-950 in the manufacture of a medicament for the treatment of a
patient infected with the Hepatitis C virus, said treatment comprising administering to the
patient VX-950 in an amount effective to reduce the Hepatitis C virus RNA to undetectable

levels in the plasma.

14.  Use of VX-950 in the manufacture of a medicament for the treatment of a
patient infected with the Hepatitis C virus, said treatment comprising administering to the

patient VX-950 in an amount effective to achieve a sustained viral response.

15.  Use according to any one of claims 1-13, wherein the patient is infected

with genotype 1 Hepatitis C virus.



may be altered to provide other enbodi nents which utilize the conpounds and
nmet hods of this invention. Therefore, 20 it wll be appreciated that the
scope of this invention is to be defined by the appended clains rather than
by the specific enbodinents that have been represented by way of exanple
above. 25 48 CLAIMS W claim 1. Use of VX-950 or a pharmaceutically
acceptabl e salt thereof, in an anount &§ about 300 ng to about 1250 ng in

t he manufacture of a nedicanent for the treatnment and prevention of a
Hepatitis C virus infection in a patient. 2. Use according to claiml,

wherein the VX-950, t maceut i cal | ceptabl e |t.thereof, is in
an anount of abgg‘_t 4%6 ﬁg%g%[})slg%g%ggp 'af‘féret gtc%lngﬁdfﬁaﬂenﬁﬁoértg? e tﬁ’é“‘/%{ 950,
or the pharieeedtidgealivey infReaRAtoabiteatsd, FattyNBeE MAFILI, NASEN aRBBRste@fosPout
750 ng. 4. Use according to claiml, wherein the VX-950, or the

phar maceut % Rey§s syAdrosps 18151 patieny) said tieqtmet compriping admimgiering tofthepasignt ¥50 ny.

5. Use acc i: Y, | al . d, - r e VX-
050 1 5 admnrah o aipoBlofMEyCl Bk BRI (AL iehfasTRE G5, e 2550150 0By 30
2- 4, wher ei(n.gt, heown MdUnig q8h), dXab@BHAS0Gmgddailyi(egenleait yidhe a day. 7. Use

according to any one of clainms | and 2-4, wherein the amount of VX- 950 is
adm ni stered three-tines per day. 8. Use according to any one of clains 1

and 2-7 wher ei n jgai dU4e8f OPRI5L 3L the AR IE 6F 4 RRIRAMBHAbE h&PARDrdAdEibBh in
sel ected froman i munonodul atory agent; an antiviral agent; another

i nhi bi tor of p#iE, N8B! igpappovtectivn; camprising ddmioisteping atot the grtientn VXHEOHB\ar i f e
cycle other_tha 314 rotease, an.inhjhitor.qf .in | rjhosone .eniry, a
by oadspect AP SEN (ReBioft SARC e el bbb abobt 28 maidellf TER iRt

i nhi bi tor ofs0vhg @8h)cslaboihtas0e rig daily0é.g., gmb'gna;,i ons thereof. 49 9. Use
according to claim8, wherein said i nmunonodul atory agent is a-, p-, or

y-interferon or thynosin; the antiviral agent is ribavirin, amantadine, or

tel bivudine; or ;g Uge of VX-950 in the manufacture of a medicament for decreasing ALT

levels in a patient.

19. Use of VX-950 in the manufacture of a medicament for normalizing ALT

levels in a patient with elevated ALT levels.

20.  Use according to claim 18 or claim 19 wherein the VX-950 is administered
to the patient in an amount of about 1350 mg daily (e.g., about 450 mg q8h), about 2250
mg daily (e.g., about 750 mg q8h), or about 2500 mg daily (e.g., about ql2h).

21.  Use of any one of claims 16-20 wherein the patient is infected with HCV.

22.  Use of any one of claims 16-20 wherein the patient is not infected with

HCV.

23,  Use of VX-950 or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament, wherein the medicament contains VX-950 in an amount to
provide an average plasma concentration (Cavg) of VX-950 of at least about 750 ng/mL

after administration to a human in need thereof.



the inhibitor of another target in the HCV |ife cycle is an inhibitor of HCV
hel i case, polynerase, or netalloprotease. 10. Use of VX-950 in the

manuf acture of a medi cament for the treatnment of a patient infected with
the Hepatitis C virus, said treatnment conprising admnistering to the
patient VX-950 in an amount of about 750 ng, 3 tines per day, every 8 hours.
11. Use of VX-950 in the manufacture ofsp nedi canent for the treatnent of a
patient infected with the Hepatitis C virus, said treatnment conprising

adm nistering to the patient VX-950 in an anount effective to achieve at

| east about a 2,] o0gin, decreasge. t he a

Use of w950 1A't he st SLEGIE 20t RS HERErRri et R e o,
patient infiecosdlismbolit 13tendA@pabiabbg 1250 inghsl, afié MndifiS@4tIRND 2GR IS hew

admi ni steri ng to the patient VX-950 in an anount effective to achieve at

| east abouthegeof | ogi 0 decrease of Hepatitis Cvirus RNA in the plasma. 13.
Use of VX-950 in the manufacture of a nedicanent for the treatnent of a
patient infected with the Hepatitis C virus, said treatnment conprising

adm ni stering ta5t heThpabe efitlainl-2950vhereimtheamewpe Ehshectoncenttaviongdugeof he

Hepatitis INVES taq.un ecta | evels {n the plasma. .14. Use of
VXP950 int -95%&53@%938“8 ellaaﬁg(faﬁlérﬁétfﬁlof‘é?a Haan &3}?{ bt a pati ent

infected with the Hepatitis C virus, said treatnment conprising adm nistering
to the patient VX-950 in an anount effective to achieve a sustained viral
response. 15. U6 acdbe gbngl eny amgobeleings 22 & wigerdin 18e Calgas ebtainedettainad ent

is infecte en atltls CV|ru 50, 16. Use of VX-950 in the
manuf act urgw%t];nﬁno& |§%%E%mmltstlfﬁp th 8ﬂter‘efl ver damage, |iver

i nfl anmation, steatosis, fatty Ii ver NAFLD NASH, al coholic steatosis, or
Reye' s syndrorre Ln aﬁgatl ent, said treat ment _conpri sing adm ni sterl ng to the

patient VX- 9502/n adbanstiAt C@tmazﬁot}therf%@‘er%vaﬁlqb&a"é /3jtained pithin 25ipury
qsh), aboutaﬁggzt%gh?gtrg%n tXah(J gmn&gqhgreg@o mg g8h), or about 2500 nmg. daily
gl 2h). 17 fa

(e.g., about in the manufacture of a nedi canent for
hepat oprotection in a pat| ent, sai d hepat opr ot ecti on conpri si ng

adm nistering tq.the _patien 9 n_an aily
(e.g.. about 4585y RSN R R g gbusngatisnco iy | dd  or
about 2500 afr &fkhih¥tratfordo a RRRAMGN AéedtheredB. Use of VX-950 in the manuf act ur e
of a nedi canent for decreasing ALT levels in a patient.

29.  The use of any of claims 23-28, wherein the medicament contains VX-950
in an amount to maintain a minimum trough plasma level of VX-950 of 750 ng/mL to

about 1500 ng/mL over a 24 hour period.

30.  Use of VX-950 in the manufacture of a medicament for the treatment of a
human having a HCV infection, said treatment comprising administering to the human at
least one dosage form comprising VX-950 over a 24 hour period, 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.

31.  Use according to claim 29 or claim 30, 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.



19. Use of VX-950 in the manufacture of a nedicanent for nornmalizing ALT
levels in a patient wwth elevated ALT |l evels. 20. Use according to claim 18
or claim 19 wherein the VX-950 is adnministered to the patient in an anount
of about 1350 ny daily (e.g., about 450 ng q8h), about 2250 ng daily (e.qg.,
about 750 ng g8h), or about 2500 ng daily (e.g., about gl 2h). 21. Use of any
one of clains 16-20 wherein the patientsiys infected wwth HCV. 22. Use of
any one of clainms 16-20 wherein the patient is not infected with HCV. 23.
Use of VX-950 or a pharmaceutically acceptable salt thereof in the

I

manuf act ure of medj canment ... wherejn t medi.canent .cont aj ns, VX-950 in an
anpunt to provide a S%vaé;?%sg’gpﬁ)agwnc%ﬁé)én‘ﬁ?]g} iq@n }ﬁ%ﬁh%fd%% Mo at
| east aboutdribistérgd 13- maafthiara @eWEhNPISIMAVXOISE Rval MMM 6 aRed 100tergel. 51
24. The use of claim 23, wherein the average plasnma concentration (Ca"g) of

VX-950 is &Bguhe 75bouigeriedt o about 1250 ng/nl after adnministration to a

human in need thereof. 25. The use of claim 24, wherein the average plasm
concentration (Ca"g) of VX-950 is about 1000 ng/nlL after adm nistration to
a human in need38her &8¢ acpglingvecanygme of claims B2, ofherdimihesV 295955 present i n t he
Ca"g is obtal Lned w thin 3 rs after admnistration to a human in
need t her et(S .djoggé.eaﬁ#{gmusnearg?untélog?bn@luﬁzgyr\?ﬁer ein the Cavg is obtained/attained
within 2 hours after admnistration to a hurman in need thereof. 28. The use

of claim27, wherein the Cayg is pbtajned/attained within 1 hour fter
Sdm nistrat ] on 66 a HoraRdTEAea AP eBreenghe Aawefdams o anstere] bt
23- 28, whefigied pbiaymedi cament contains VX-950 in an anpunt to maintain a

m ni rum trough plasma | evel of VX-950 of 750 ng/nmL to about 1500 ng/nmi over
a 24 hour period. 30. Use of VX-950 in the manufacture of a nedicanment for

the t t t ' j t4 oot j Si
€ treat men of35_ah BB AN '&? S‘g’g tB'S%/of E‘lgﬁ% 3084 $drln tﬁﬁe-@’t‘%‘”%ﬁ?’g@ﬁ sing

adm nistering to the human at ne dosage form conprising over
a 24 hour paviaodthevimighilevet senainisimgéd o¥arahoutilg vedtks.ni stered to maintain a
trough plasma VX-950 | evel mninmmof 750 ng/nmL to about 1500 ng/ni over
the 24 hour period. 31. Use according to claim?29 or claim30, wherein the
dosage formis 3adm hisstaec@dingao naalyndngi of daitnsolgh fakthsmeonyptistigOtheestel of

m ni nrum of about 750 ng/ n}_ over
a mmlstermg an 1nterteron.

37.  Use according to claim 36, wherein the interferon is pegylated interferon.

38. Use according to claim 36 or claim 37, wherein the interferon is

administered in an amount of about 180 pg/ml.

39.  Use according to any one of claims 36-38, further comprising the step of

administering ribavirin.

40. Use of VX-950 or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament, wherein the medicament comprises VX-950, povidone

K29/32 and sodium lauryl sulfate.

41.  Use of VX-950 or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament, wherein the medicament contains 49.5% by weight VX-950,

49.5% by weight povidone K29/32 and 1% by weight sodium lauryl sulfate.



the 24 hour period. 52 32, Use according to claim29 or claim30, wherein
the dosage formis admnistered to naintain a trough plasm VX-950 | evel

m ni nrum of about 1000 ng/nmL over the 24 hour period. 33. Use according to
any one of clainms 23-32, wherein the VX-950 is present in the dosage form
in an anount of about 750 ng. 34. Use according to claim 33 wherein the
dosage formis administered three tine® per day. 35. Use according to any
one of clainms 23-34, wherein the one or both of the Cavg and the trough

| evel is maintained over about 12 weeks. 36. Use according to any one of
claims 1-35, fugpher yeonRbidh a0 aig SHeRah thadhbubk 5 §4-980 RMhdhithigefg" on.
37. Use according to claim wherei’n the interferon is pegylated

i nterferoneverg@4 htysns. according to claim36 or claim37, wherein the
interferon is admnistered in an anount of about 180 g/n1. 39. Use
according to any one of claims 36-38, further conprising the step of

adm ni stering ribavi Us®acchfiingJeecl@in & wiRbéin Gie anAMROLI®ORYUS0 Kaddminisefkapt abl e
salt thereof in the manuf acture of a medi canent, wherein the nedi canent
conprises VXrg3dhowsyi done K29/ 32 and sodium | auryl sulfate. 41. Use of
VX-950 or a pharmaceutically acceptable salt thereof in the nmanufacture of
a nedi canent, wherein the nedi canent contains 49.5% by wei ght VX-950, 49.5%
by wei ght povi dase KRS¢ 3acoadidg 1d/chim Wemgbteirs thdi anounadf WX-950 isaidministredd 2.
Use accordi ng t claimb5, wherein the amount of VX-950 is adm nistered
every 24 h&YT¥ 8 D¥IS- Use according to claim6, wherein the amount of VX- 950
is adm nistered every 12 hours. 44. Use according to claim?7, wherein the
anount of VX-950 is administered every 8 hours.



