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COMBI NATI ONS FOR HCV TREATMENT TECHNI CAL FI ELD OF THE
| NVENTI ON [ 0001] The present invention relates to

w@ ooubiosao ons of a Hepatitis C virus NS3/4A pretBESE04/035549

i nhi bitor and a cytochrone P4 nonooxygenase i nhibitor.
The conbinations interfere with the Iife cycle of the
hepatitis C virus and are therefore useful as
antiviral therapies. As such, the conbination may be
used for treating or preventing Hepatitis C infections
in patients. THMBINARGND EQ&%*G‘@J%%T&ENT
conpositions, kits, and pharnaceutical packs
conprising the conbinations. The invention al so
relates to processes for preparing these conbinations,
conpositions, kits, and packs . BACKGROUND OF THE
I NVENTI ON [ 0002] Infection by hepatitis C virus
("HCV') is a conpelling human medi cal problem HCV is
recogni zed as the causative agent for nost cases of
non-A, non-B hepatitis, wth an estimted human
sero-preval e 0% |- [ a .
" Nat ur al Hls?f"éamﬂ\fI & (yFﬁ! l\%@ﬁ , 31.
(Gopp] . 1The ppreddnl4ifio90)én. ré&ﬁﬁég ﬁ@uwom@imabnons
i ndi vidual s may be infected in the Unltedgfkates algne
PM I HPrettis % Virug RS Rty it QF TS of MRA PR CT and @
{g@@éh%brﬁe' Pyt henbhbbedgShatesinkasitoentergs. din.

, 23, pp. 437-455 (1994); M. J . Ater
C&mbamatlgns:Mhtﬁsf$n¢ewt¢hnth© T hie Laye bl 2ot Bhes, * J

atolo Suppl (199
?%%@gi t%on %?% %&%osﬁget?%%$£§fon$§e§ %U%QZ%%%O¥1ral
tRéegpedsi ndhyi duehs tleyetopbacat tonl may caé hepat fots

whi | e ot hers appear to resolve the infection
EE%%F&%%O%EIQreYﬁngFﬂ%sﬁeQEQG%%sl93%%5%%§1°ﬂ%mkver

%Q@l¥h£§s et abl L 5bRE: BnCRI 9P Fel B £SEQNLRBbsitions,

ersists for
kits, and pharmaceutical packs comprising the

combinations. The invention also relates to processes
for preparing these combinations, compositions, kits, and
packs.

BACKGROUND OF THE INVENTION

[0002] Infection by hepatitis C wvirus (“HCV”) is a
compelling human medical problem. HCV is recognized as
the causative agent for most cases of non-A, non-B
hepatitis, with an estimated human sero-prevalence of 3%
globally [A. Alberti et al., “Natural History of
Hepatitis C,” J. Hepatology, 31., (Suppl. 1), pp. 17-24

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

M. J. Alter “Hepatitis C Virus Infection in the United
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decades [S. Iwarson, "The Natural Course of Chronic
Hepatitis," FEMS M crobi ol ogy Reviews , 14, pp.

wQomsAM2q 1994) ; D . Lavanchy, "d obal Survei PCEOSE04/035549
and Control of Hepatitis C2 J . \/ral Hepatitis , 6,

35-47_(1999 IS sua S recus yent
g %t%%bgreséﬁ%%%%g%%égen3%g I|% ?1}nﬁg$| §§ ; ich

ofvem) | eads to nore severe dlsease states such as
C|rrh05|s and hepatocel | ul ar carci noma

M .. K
P00l {1 sSURORNELFEpaTEROT IR aro i Ui ok abPEE0Y of
%ﬁﬁé@@é@l9§d16?au§ﬁ§ devéloPPacdd - gﬁpnié§?4ﬁepétltls

Salto e . ., "Hepatitis Virus Infection is
Wbsbﬁlatbdranamp¢he Bevetopheattiod Hebecoteh| ul ar

Carci nonm, " USA

S aee r bo0) 17 BN aF L [Pk efy nErEve s puller, ©

bipadl ysehbecshye &r@@t@ﬁn&slﬁﬂécth@ndemat|p@¢$ngts for
progression of chronic HCV. [0004] The HCV_genone

decodes &Spol ypFoeRi n' bre @ur%b3%0%5$%00%c$%§0th

Qtléls,a FEMSGﬁDS£bE18{%§£'K@%i@@sanﬁ4 S? rsg@y 954
the Hepatit

8899pp; 245&aﬁa55hY199Q)9baﬂ Skaveiktaace, aﬂdbmenurgl of

the Hupan atitis.C ViLrus Fr
SaPanbeora: s Th STt SR G IACEEE TR
ﬁﬁié ué@@ﬂlysﬁéquSA 1n8Zec@ﬁreﬂ524n35ﬁﬁoéﬁégﬁivePy

Takam zawa_e . "Structure and Organi zati on of the
VEPRERLNG bl VPF Lbh ELADHB 1 901 ar BHCRT 0b FRAPACS Lo more

%%gét%walsegse §%£Qé? ?u§§ prclééﬁés 1413,§1991) |

nonstructura roteins are presuned to
pepatdeel helesseatrcahonat dMy€i cKewchl'hepyt{or3 €i aad

%55?5%?%#?QlaTh§e£§%3é$5?'2ﬁgﬁéiﬁﬁgiéﬁﬁf%géz_sezggyg, 14,

ﬁﬁrt§m§05bag¢m9§4> ;a1 , saepsétuchurpl viPepheinisd of virus
the Hepatitis C Virus Encodes a Serine-Type Protelnase

RegarEeanf of Ereavagecat Wikl WSS/ Reyptonmars of
%ggg%gg@glﬁlgr c¥HE9homa, B7prBR. 885P: 3844a(1883)  ubn;

87, pp. 6547-6549 (1990)]. Unfortunately, there are no

broadly effective treatments for the debilitating
progression of chronic HCV.

[0004] The HCV genome encodes a polyprotein of 3010-
3033 amino acids [Q.L. Choo, et. al., “Genetic
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

(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
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"Characterization of the Hepatitis C Virus-Encoded
Serine Proteinase: Determ nation of

woe@s@inase- Dependent Pol yprotei n O eavage SitBST/US2D04/035549
Virol. , 67, pp. 2832-2843 1993); A . Gakoui e . a
" ression, and ldentification of Hepatitis i rus
Bor b BRI bbager B At eokEind g PR H & By
ﬁﬁ@@eéﬁ@@i&189§é¢a$e-oﬂbﬂﬁé Solyprotel™NSBRi S a serine
protease required for processing of hepatitis C virus

potypretl ager gt. ajdrol "Nongrugpurabiirabest (1998)the
A . . .
Hepd0PRl Beviv-l% NELLLGLETD et NN THOD! oS, AnseL | N

Tt ease act | el ps process the majority of
rRéguitedl fenzghesyaaadat sthdusSTHhsandrisk s segmn¢alons, ”

for_viral replication.and inf ivity, It _is kno
eravizalaci Shs oo (fe25er i Fh0RT 03 ustreiopf of Rask!
degs pasesryisal ohnbect hyi tiypdEandet svifud-Efcoddd . Serine
"Evidence that the N-term nal Donmai n of Nonstructura

Proteinasss FPoreyelnahifevef Mreusinasq-Kppepgent

tea s ' i 1 e<Speecifqic avages, i, _
PRer B RS Ce RRaPoRR Rl P Ehpd L REErOL L (PR BN oo 2043
8?99pp;(889638968i(é990)1., Thepfesstod84dndni no aci ds
of NS3 _(residues_1027-1207 of the vira ol yprotein
RATRCDELHE SHOnOE oHEBRT o ot AoV SEYS nBo by BT etBbs dohBRhaee
plo@3cLhat sproessses ahl ppuridownssseamsbsps of thgei
HCV polyproteim [C Lin et a ., "Hepatitis C Virus NS3
Seri ab- ProNeBnasea Feuhse PEavagee RegantEpentsrand

P ing KingLicst,:d M , AT- 8357y
Pi8555511 Profkbithsid & ohue pOTyRhPrs PNy 22 virel .,
satipﬁﬁcnomz-annf-ikﬁb?agﬁntﬁ grtLreatnePts.HgUti
recently, the on establis a [ .
§P885L e nalriPntier! NP oRToF BAEnan (NS BbuBVBF S A Br PEFHRE
Pa¥eesb@nhELenLyStHS ehEREESpEMels - tMbakg oLt of the

Hepatitis C Virus: An Overview of Current Approaches
undaPrepeywes; BOF is4thuppcoBggdegediggepntpal for viral

ygg?gggggogtagd'in%g¥£g%?&yqndlgvggvkﬂgwn that mutations

in the yellow fever virus NS3 protease decreases viral

infectivity [Chambers, T.J. et. al., “Evidence that the
N-terminal Domain of Nonstructural Protein NS3 From

Yellow Fever Virus is a Serine Protease Responsible for
Site-Specific Cleavages in the Viral Polyprotein”, Proc.

Natl. Acad. Sci. USA, 87, pp. 8898-8902 (1990)]. 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
C Virus NS3 Serine Proteinase: Trans-Cleavage
Requirements and Processing Kinetics”, J. Virol., 68, pp.
8147-8157 (1994)1].

[0006] There are not currently any satisfactory anti-

HCV agents or treatments. Until recently, the only
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Therapies for Hepatitis C/" Eur. J . Gastroenterol.
Hepatol ., 11, pp. 1199-1202 (1999) ; H. L . A .

wdamspenet a . "Suicide Associated with PCT/US2004/035549

Alfa-Interferon Therapy for4 Chronic Viral Hepatitis,"

J atol .., 21, . 241-243,.(1994): P ... Renault et
sotatlighs wttsadl FOTATG SIRCEb PG TSRS | n
o dBimdA S easRwebr PRintehFedbhs Hak@8Yilgrantd daiucs de
long termremssion in only a fraction (~ 25% of
el § OIM Wi | dhiaken mterdleron HARatdRi S  GHroH ¢ An

ai‘lre,ra‘;pilé i %%ﬁ%gﬁ Cl.aqgl;ecse r{ﬁv%&%e%ﬁ ’gln gpﬁ eﬁw’e’pp'

queyd |t @b o ;e ofMorddpder et (REG I'"IIR@e{tr JarahdEvolving

PEGASYS (r) ) and the conbination therapy of rihbavirin
EHRF IRGA at%%‘a HeR3rferor ( Réggmd%g%ﬁﬁﬁl&e—’éw t ed
H%&Jany. odestyd Moy OYENBNYs (1bgHnd 951 an Al efarddibn et

tial reductions in side effects. Mreover, the

g osPactei dorAsgdaicatiad vaiith HOR Viada Hesrqrefgisrapy for

tain.  [0007]_.The. j '
YU S B thiRaor A AR I LR 3 e

vigad) enzymERerdndl t sett huls. o dtereftf eestsend i &l flor

viral _replication. This processing appears to be
HHT ORI o SHBIIAEE AR O(RE B8R Sruritn PP+ 2737277,
{ odeli &1 ENeYcd | 15y asPah I miN M KASEH M iSraction
al so involved in viral™ enzynme processing H V protease
(¥t ov®, cageshl® nHidi and r al Ingrenfd roprijessapnglar e

ot ent tiviral ts. | I ndj catd t :
PR rrig (e e TRk i) i piftrobiol
ResU) tB4 ] nop hezaperss cad dy4)alct | Ve agent nt Kodseoient | yf

It 1s an attractive target for drug discovery 5 008
Ve | ReRNERFEE NI B PR S e ol Bt T ahd %!

ﬁﬁé&§¥§@wea&ﬁ59h§n&%ﬂ@fﬂaé&@ﬁ'iﬁg | S £ MPAEAH Y and
results 1 n the drug having unfavorabl e phar macoki netic
péey bated | stiesférony. (RERETRRAsR i vwdréswkied in only

Tﬁ%ﬁr eased half-life). In contrast, .inhi biéig&&fpgrrygal

%%%|+@ ovements’in remission rates an

reductions in side effects. Moreover, the prospects for
effective anti-HCV vaccines remain uncertain.

[0007] The HCV NS3 serine protease and its associated
cofactor, NS4A, helps process all of the viral enzymes,
and is thus considered essential for viral replication.
This processing appears to be analogous to that carried
out by the human immunodeficiency virus aspartyl
protease, which is also involved in viral enzyme
processing HIV protease inhibitors, which inhibit viral
protein processing are potent antiviral agents in man,
indicating that interrupting this stage of the viral life
cycle results in therapeutically active agents.
Consequently it is an attractive target for drug

discovery.
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can lead to inprovenents in the pharnmacokinetic

profile of the drug. This approach has led to reports
w@boosmstoodds for inproving the pharmacoki neti csPOFf/US2004/035549

certain drugs [see, e.g., US Patent 6,037,157; D .

Ki et .. Antimcrob. Agents.Chenother, 1,. :
888860 Tooif) khPlebtec FRbr chiTE BosnabebanbrRe by
cgéoaﬁibﬁéspigo EARYA¥ENg thehphat aBsDkémet ysscaily

patitis C virus NS3/4A protease inhibitors . [0009]
rgauitst her ehesdpuaeldving EBAPBIT RPbAsPARET ARk APBELEFC
onbi . ops for_igpro - p c ic

D IR e T e A
hedppDsfe) onsIincoabt nast pnsnhabit et hofisdwogl debabolism

useful in anti-HCV theragiesh SU&WARY CE.TH . | NVENTI
cppo46pdThE PFRESKETFRVENtoh F PAPEST 3 tBbT habf Bhs—©
o8f tBeHPaYl ti $nEsVhppsoNSR/ Al Pl olcaserepbi-bit 6F ABEhads

cytochrong P4 nonooxygenase inhibitor. [0011] The
fonvémproviapgsbheephosnacekimehadds PbrcereainngragsHizee,

i nfect.,op_LN aphLen y adgi nj i CORhLnat |
*:8eor AP F8 EnB Lo R T0aRY ob T OBEIFE 1he PhoehnronLLeBy.
Apeavsderenonpesiti ens, pkit s54andopliapaaréut i Halvepaeks

conprising a Hepatitis C virus 3/ 4A grotease .
thRREbPEYP BREMCYPOERPBHESPR50™bABERY fBhasBPT RKiBRt bPe
phBenhBYRALEER -8l 8¢ ﬁé@¥t§%§sp609§§§§SNé974ﬂfE@étéage

t hese conbinations, kits, and packs . DETAI LED
iPESOREPTEON OF THE | NVENTI ON [ 0013] This invention

B4 ¥7 TELRRIP AR, sFESCHkRH, EDE, POREBBCRALAS!Lea o
tadvaptages ebmbipreybng tbe pharomdaki bkei cs of drugs

are recogni zed in _the art (US_2004/0091527; US
PheEmAgPE2B251CESO50H2PE0915587F NSER VABHSYBRRREAREY

ihﬁ@ﬂi&SrEUCf§ﬁéﬁdc€h98gik§$ﬁk§ @bmbinations, and methods

would be useful in anti-HCV therapies.

SUMMARY OF THE INVENTION

[0010] The present invention relates to combinations
of a Hepatitis C virus NS3/4A protease inhibitor and a
cytochrome P450 monooxygenase inhibitor.
[0011] The invention also relates to methods for
treating an HCV infection in a patient by administering a
combination according to this invention.
[0012] The invention provides compositions, kits, and
pharmaceutical packs comprising a Hepatitis C virus
NS3/4A protease inhibitor and cytochrome P450
monooxygenase inhibitor. The invention also provides
processes for preparing these combinations, kits, and
packs.

DETAILED DESCRIPTION OF THE INVENTION

[0013] This invention provides methods for improving

the pharmacokinetics of Hepatitis C NS3/4A protease
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the drug. More inportantly for HCV therapies, the
i nprovenent nay | ead to increased concentrations of

wo b@spsoeease i nhibitor in the liver. [0014] |PCDO82004/035549
enbodi ment, this invention @rovides nethods for

I npr.ovi har k| net| of Hep atltls C NS3/4A
rﬁb)]t %lg?‘nhle%? é;a i i reorl ngga Conbi nat i on

@{aﬁm@:&{m@@ﬁ@s ldlﬂ’llctlfdgﬂsf aaml lae@g@oiwmm RARD art
i nhi bitor ("CYP") A%?I i cants have denonstrat ed that

Hé?)a%CPQ‘%/éo@l\@.?ANSp UL 53 Di 6T WY et ) zed
RYch M &fgmﬂ@e;@ dBshcRAdd S WREdY 1R Bhoe
|sozy |cants have al so denonstrated that that

t Hne sd:rmg abd\ho:ssm lmcdﬂmrelalaedf@m HOe tpressamices oftle

h 0 bi
AT T 1R R ica sl R A of ohe

PrOVd les mﬁlﬁﬁ@&eaﬁeohm@tmf sm of protease
I nhi bitors. The pharmacoki netics of the protease

[P tor BR eonhe?BRRAIMRoN eh 1S [TOIBIE 1 R NEASS
Céyklfo é‘VP&t PLOY, %xygeﬂﬁéﬁﬂﬁ% &@a@amm@p@él@ls c

rone 4 nono I tor CYP
Nswcbzrxtprbt)em nlrdpat ots sbyC cbdssdcﬂwnrpmﬁ@asreg a
i nhi pitor e aspect, the invention invol

Jd%‘h’r%]?r%ﬁl ° TP Het RS AA Bt oo 44K |&f'1h‘?>6t??%l?r%rﬂ%
M@o CYhimphibi-t prey P O016] AfPE; @aiodi nend @fmdidsrated

i nvention provides a nmethod for increasing the
thanvierabt tis yC oISy %mrw%see: inh iRl 0gS37 42 9r ot ease

HEPL Oheh o2, ORL) ELoERIRIL = 10y AT st e Lot ey
phot Basei sohyhe t or Appli @acys olcduvesn&laﬁd&ﬂ)enmm@mqnge@ askeat

inhibitor.7 00171jl Anot he enbodl f this i nventjfon
PRV HesS AR Aot $Brifn TeEsT Ty beo T REFICRFE ©F @

Jﬁg@&@ﬁﬁ@ﬂg biyEr i GRNSEALF At | BPSchib Bn Ay | EMSPf4R
patitis C virus NS3/4A protease inhibitor conprising

Buqtﬁas@elnhgb;QOIh@nd a CYP inhibitor, this invention
provides for decreased metabolism of protease inhibitors.
The pharmacokinetics of the protease inhibitor are
thereby improved.

[0015] Accordingly, this invention provides
therapeutic combinations of a cytochrome P450
monooxygenase inhibitor ("CYP inhibitor") and a Hepatitis
C NS3/4A protease inhibitor. In one aspect, the
invention involves co-administration of the NS3/4A
protease inhibitor and the CYP inhibitor.

[0016] One embodiment of this invention provides a
method for increasing the biocavailability of a Hepatitis
C virus NS3/4A protease inhibitor in a patient comprising
administering to the patient a combination of Hepatitis C
NS3/4A virus protease inhibitor and a cytochrome P450

monooxygenase inhibitor.
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patient the Hepatitis C virus NS3/4A protease
i nhibitor and a cytochrone P450 nonooxygenase

WO pdeshoizoer . [ 0018] Anot her enbodi ment of this PEWESL0O0B5549
provi des a nethod for treating a patient infected with

patitis C virus,cqomprisin m.nisterpng. t
OE&F?ent a%ngtpﬁﬁaFWPPgl eQ?rﬁg ﬁgéf4 nB?% éggeBrEO?des 2
mbehbaitak;iaeéeasxn% pybeahLege1P4opongexyggenageliver
e

inhibitor. [0019] T cytochronme P450 npnooxygenase
cPRREBFEaE iaedinnat RRE PRV eREi BnHEBaEkpést BdVEEUS NS3/4A

i.nbi.hi ' 1e: NS3 P i phi bitor
O ed L EABrEPEr O PEE dy Poah ss B0 AoRooxy genase
panhihict ohewldebdtheibnCamiamsuNE3¢#feptrbteate inhiibitor

t abol | f th t I nhi bitor. . A dingly, th
2B9p) RHEBFPSPTS PAR ROSCerEHoPR oy aROUAE S aCh T hat

obeslhi oavahbiabhi bobetiimbatpoet ease iAkeBLioh pgovides a
i ncreased in conparison to the bioavailabilitﬁ in the
mglbbedc ot trratdve pnRrbiest. 1pfe2opd WithegeHepatitis C
di .t he _isnhi bi re.p e L
VRO P e el s BB ToEF RSP i 2. The
Hepapadtiies Cusdduisn NSBi/gAi prenease ankibipect edntob) a

inhibit HCV by inhibiting NS3/4A pr.otease. A s such, a
CE&REPH&FFOH45¥ Wﬁ§°€V§9ﬁﬂﬁ?ﬁiﬂBﬁ1§ﬁ °fhe protease

liodAighi t or TRke cRetarablky PagoaaBnBoxlgead sien iahiBIBYHL
sufficient to have antiviral activity. [0021] It ‘
usiedulia Baigndevensden: Hat cxpechies ovéntibati AgSAPed igm

o&o%%En%§bngp%r%g%%%%nq%?i%q%o%p%gh B.Pﬁqou%%ﬁr%%o% 9“
conmpoun y Bé “dependent "on the specific anounts o
t@ac ke yaiher orenpasnd monoblky gearisiendnhdivi tBar wexddpbe, in
the adm nistration of CY ,'nhibito%Fﬁnd a Erg ease
thﬁWﬁ“PGrqfﬁeEtﬁﬂﬁh5@ SPOERS MRFERCIGT™ PéaddS §rotease
ifREAved pharReekingall cenef dvite iphatease 1iRhi bitor
as8 conpared to the pharmacokinetics of the protease
aidntingistterread fimiagt @meainitn suigd &beénsdeofoiopwailiablity
inhibitor. Therefar.e,. I r. L of protease

) t
olfﬂﬁ’lhﬁ tpgptv%alﬂed in 1%1t%r QLVée 1n%q%lé%edo in c% % son to
the biocavailability in the absence of the CYP inhibitor.
[0020] In these embodiments, the inhibitors are
preferably administered in therapeutically effective
amounts. The compounds used in this invention are
expected to inhibit HCV by inhibiting NS3/4A protease.
As such, a combination of the CYP inhibitor and the
protease inhibitor are preferably co-administered in an
amount sufficient to have antiviral activity.
[0021] It should be understood that as this invention
involves a combination of compounds, the specific amounts
of each compound may be dependent on the specific amounts
of each other compound in the combination. For example,
the administration of CYP inhibitor and a protease
inhibitor in a method of this invention, leads to

improved pharmacokinetics of the protease inhibitor as
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gi ve an equivalent effect in vivo in the presence of a
CYP inhibitor than in the absence of the CYP

WO pdoshoizoer . [ 0022] In a nmethod of this inventiPer/Usive4/035549
amount of CYP inhibitor adrinistered is sufficient to

r Qv the a coklntlc .of t aelnhlbltor
CE‘P %ﬁg’% grr%aco SRS Siagt ?]hetp%%

netics pr Ot

1Irfmtilbtilttoczr alotmltﬂ%tz&%@qel @fhea aB¥Rnicehidfi toyp. 1Inrmlb1tor,
certai n enbodi ments, the anpunt of CYP inhibitor
ThéHeioticer éd lioyedy AMasién Ot ®ToNEAESRs d P ifiogogould

ql%e'a% U fiRe It €858 denNinbiklioh 9 o @ﬁre%ae%% Re a

i ver concent rations of the protease inhibitor.
QA amtreidpeiiesd yrham ia redtehedseincehiof itdnee GRYFor,nhd Hidwer.

[t%gszgdof pr.ot ease i.n h blftp%&llészsltnl;lf%r ectlg)lrn;ao:{:%%dgnro)un%tl\%e

m ni a

d¥@023]hilby taﬁdiatdngmlts&etﬂ@atﬂsn GuFaEtiicarint ity aeirdw tthe
Hepatitis C, the methods of this invention may be

AISERACE KRS T 0 I LGRS SEGHHEHG G P RPRATER. €O
| nvgaﬁtayn%c%klrégﬁq,fsd e ﬁjoﬁ%%mqmlﬁ@oroﬁﬁ Ris

tion provides a net for preventing a Hepatitic
EGEY: s T3 dﬁwfaeamPomnm}:atpram eriitn cEnEEisi rgbodiments, the

adm nlsoﬁéygg%%%etﬁpatl .ge) e}ftiq%itti .C.viru

m@é}%%ld&a biean.s [024e Asronaid g kinHlQﬁ.lUOZredDr to
by skilled practitioners, if a nmethod this invention

jinenssigey theed e roeatcealqcreﬁqléms oA &1ateassy, and

it enty eet Hepatdd | virus,
rﬂﬂb Il AQ% treat tﬁgl:/gn?&ttlondéﬂ%(e;fore
m;earmﬂmﬂ,l rmrﬂtovasfr tdusse Idﬁ/@ﬁdt@aS{H advilddsi taorHepat i ti s
Vi rus NS3/4 rat ease inhibjtor, and a cytaochrone
t&mﬁ?ﬁm&aﬁéﬁn*ﬁ%@ T %i %R EFhe R G hdtaaeace
Qfhihidl torshare in9 therapeutically effective

amounts for treating or preventing a Hepatitis C
12t i on Th addidti@ntto treating patients infected with

Hepatitis C, the methods of this invention may be used to
prevent a patient from becoming infected with

Hepatitis C. Accordingly, one embodiment of this
invention provides a method for preventing a Hepatitic C
virus infection in a patient comprising administering to
the patient a) a Hepatitis C virus NS3/4A protease
inhibitor; and b) a cytochrome P450 monooxygenase
inhibitor.

[0024] As would be realized by skilled practitioners,
if a method this invention is being used to treat a
patient prophylactically, and that patient becomes
infected with Hepatitis C virus, the method may then
treat the infection. Therefore, one embodiment of this
invention provides a Hepatitis C virus NS3/4A protease
inhibitor and a cytochrome P450 monooxygenase inhibitor

wherein the combination of inhibitors are in
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[0025] A nethod of this invention may enpl oy any

Hepatitis C NS3/4A protease inhibitor. A conpound may
wheooassmyed for its ability to inhibit HepatitP&T/S2004/035549

protease by nethods known ih the art and/or by nethods

rovi ded. h es_ of such.inhibitors |nclude
ChetaRret h%‘%[ ﬁ( rf?ftgécalfngve cBIPEL t-hsolsf(f”‘le et T 8 &
f@@é@tiﬁ’%sa | MeSaleh: B s@ysnbdck ide imhi bbdorenef WO
03/ 08709 WO 03/ 006490, WO 03/064456, WO 03/ 064416,
[QE2 BB/ 035hEnet hEs! 02 06D 61 NV 029D 7B LT 3 A8 116,

13708543, W 09) 0818 U 09/ 0e1Br . Wo b1y BLSIE Y

a@aéyadlsorvnmaﬁﬂﬁey YO DM BABT Seml: D1 978 0FyoVEnse
00/59929. WD 00/ 09588. WD 00/ 9/ 64442

biégfﬁ%'é)lé%‘g Kigrwe, 33588 I o %iby\ﬁ?g@? %7%’53&"’%%‘1

h&84 #68630gx 9§é4@§3&acmr918118268ﬁs W D844 76859 M not
97/ 43310, USB, 018, 020, US5. 990, 276, US5, 866, 684,

1 UsPed0bo8sosTpows3p0PdenryybEed asobabpiears in such

<$5E00°00ISERE LnyblLogg: 1 0o 5hgen o 0010 o

WBi 0vy g64 k6, Wheos/Let416, WO,0F7A03336¢ 2000) §2R060926,

Du
#8593/ 989E500010 Wt/ EEEAnche TAEtE Rt Ta WO" F0RHEES hea
w&hesy1686h, W01@2/9925826%o7@2k6Q@@4 aodoS/0slap) ant e
et a ., Bloor Med. Chem Lett 2271-74

W©29@69?1€%h|Wﬁ @é/§é¥25orWﬁ Bé/%%ﬂléreW8n@beé76§ed
BGE?68§E¥8re&8rﬁT?§ éO?InWSGR 599§§b°ﬁb”€§7§9sége

is Se fom conpolinds o
03068@9923 WD 026188692, oOROVER §BHATG7IWO Hh/as8Ppecific

o ISR AOPhIRM B 2ol PRt RO Rkl 1

w@r9§?§§@95nhwblbg/1wgbb ayst eady3siat eubsndiggozo0,
const ant (ki * 3nM [MD 02/ 018369] .10 . N VX- 950
Uss, 990, 276 USS 866,684, US20030008828, US20020177725,
US20020016442, US20020016294, M. Llinas-Brunet et al.,

Bioorg. Med. Chem. Lett., 8, pp. 1713-18 (1998); W. Han

et al., Bioorg. Med. Chem. Lett., 10, 711-13 (2000); R.

Dunsdon et al., Bioorg. Med. Chem. Lett., 10, pp. 1571-79

(2000) ; M. Llinas-Brunet et al., Biocorg. Med. Chem.

Lett., 10, pp. 2267-70 (2000); and S. LaPlante et al.,
Bioorg. Med. Chem. Lett., 10, pp. 2271-74 (2000)] (which

as set forth below, are incorporated herein by
reference). 1In certain embodiments, the inhibitor is
selected from the compounds of WO 03/087092, WO 02/18369,
or WO 98/17679. 1In a specific embodiment, the inhibitor
is VX-850.

[0026] VX-950 is a competitive, reversible
peptidomimetic NS3/4A protease inhibitor with a steady
state binding constant (ki*) of 3nM [WO 02/018369].
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[0027] Accordingly, in addition to the NS3/4A protease
i nhi bitors described above, the NS3/4A protease

WO pdvshoizoor for use in the methods, processes, PCT/US2004/035549

conbi nati ons, conpositions,0packs, and kits of present
invention is VX-950. [0028] Prefgrred conpounds for
use in connegfion with tRils-in ‘ﬁ{\ilon are those

wher ei n t he[“cofpound | i Ci ety S(Dabll-F to all ow
manuf act ur e D IN by met hods

known in the artll Typic suclly” cogpoyfds e stable

at a terrperatureoo M C orVl esspip’the)absénce of
noi sture or ot her cally reactif/be condition, for
at | east a week. [0029] VX-950 (and ot her conmpounds
enpl oyed in accordance W tiitdyg i nvention) may

contain one or nore asymetric carbon atons and thus
b@82dkcur Ascordingtrs Bnkddieitr o xthe M4S3 Ahgreotease

S RRE L st eSC TR SRR o o 8 PR M Bl o

ESAP@SKISEn af iee eXPF eSSt Yy prcdesiess | noddie i esend ,
invention. Each stereogenic carbon may be of the R or
SERPF L iR i 0P CHhe BA ahes 1°F SOMRFS Gt IFHRAN QD 18
@ipﬁ%ﬁi de chain of VX- 950 are expressly included
wthin this invention. [0030] Any CYP inhibitor that
o928l es tPreephoredcokiperids OPT thee riah esmreNSBPd Avith
‘%Ot ease ma?v1 be usedhi n a "E}Qor? tfetgci)r% (i)nr\ll ntéon.

R I AT b1 or 5P RS e S bt YAF SRR i t2d to,
&0t pravekt (WO 041 14486) a1 1 ket eonpZot €xe and
trol eandonyci n, -nethyl pi/r azol e, cycl osporin,

efmhet AER2bIEN €P nRtTUTRe! PYrERbReGY| ENqn in the art.
%gﬁf@gﬁfg!esugﬁcg Qﬁﬁds|§¥9X§@38fe ééygx@éhﬁgiature of
nef azodone, sertraline, 1 ndinavir, nelfinavir,

a0t emavigss f adsanirerbdance sHymaisabdune loopiatdsnr

del avirdi ne, erythronycin, .VX-944, and, VX-497.

SRR Lrr EY hRR LT, Coralt ief L dEoT | SOnMRRFE 4 week.
kebpspnazole, 950 (and other compounds employed in

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

[0030] Any CYP inhibitor that improves the
pharmacokinetics of the relevant NS3/4A protease may be
used in a method of this invention. These CYP inhibitors
include, but are not limited to, ritonavir (WO 94/14436),
ketoconazole, troleandomycin, 4-methyl pyrazole,

cyclosporin, clomethiazole, cimetidine, itraconazole,
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trol eandonycin, -nethyl pyrazole, cyclosporin, and
cl onet hi azole . [0031] Methods for neasuring the

wa@biosiosp20f a conpound to inhibit cytochrone PBOI/US2004/035549

nonooxygenase activity areilknown (see, US 6, 037, 157

nd Yun, .et a,. Drug.Metaholism & Dispgsition_, vol.
R ofoits. FEPPrIday LIRS BIARY o LIRSS o
RE VKR, e & dTRY- 08 rid) C ubatiedwiirt, h n@1Eir@vEr,and . ¢
protein/m, or other appropriate concentration of
ampremavdFat ifo SAMPTEIGYES ( E3gU 1 NedThFer diCRIINRVIT,

i_l.ab]. p Qggr t ekivzed she j T )ISOBS)F

§%§%%£y§£%910%g%§glan c%&”ni%htegf %g&%$%£¥&§§proprigfged
%§?nxnﬁﬂbiﬂdns predeniee raft cena vNADPMegemera@tzalg ,syst em

ntrol_incubations be perfornmed i.n the .absence of
ROEATE G b orfe RO 1o YT 250 i Y9 SR Pl i GAte)
chgnanl gs sy be anal yzed for the presence of the
conpound. | ncubation conditions that produce a |inear

036 lof colffdinds FramsIassming (thse alddd ty Qfi de qoBPound

further_.studj.es 0 IFEE ' t:S, I
Qﬂn%ﬁrﬁqéit e§ ﬁqﬁaééé?%% éﬁg%ﬁ%ouﬁﬁggﬁﬁgsgbli%%% (K
larvh ) (se€lharg at,@ 0f, 17 apyek aiar ¢ e tofa 1c.o pougn deatmabdid sm
determ ned and the data anal yzed accordi to

SUREFERAS IS 6P ki rrelti & byF iy Lﬁ%?e%ggver Fifr k,
e@@eﬁﬁéﬁ'é',bfzx. H&Hold MRNIH a3 INRHRS HAN Nalsitated with
[ 0033] I nhibition of metabolism experinents may then
bl pet for madl 1ot sk amsite ind Womssumk fagheéppropriate
concentr.atian, 1.nC t | pol ed human
ﬁﬁﬁﬁﬁ%ﬁ?%%%beégﬁgéﬂ¥%¥€%§R§%§g%@é3%¥%%%%§eﬁ% ‘of a CYP
ddimdatd o] (38 ushn idsablid oo rdd widaradteer icarditdpatsic
determ ned above. A s12 woul d be recogni zed, contral

WRARATSHs Kol d Tonti if $héchnt FratTlorP o r
#ﬁﬁ?ﬁ?fﬁéﬂg\%ﬂﬁeﬁﬁ fﬁ“%ﬂéuﬁgégéﬂﬂg5&@téhtﬁxbﬂﬁﬁéenerating

Ibitor. The concentrations of the conpound in the
segtpies  r@ggnteo lguiartuhattieis arey thwe performed in the

absence of hepatic microsomes for 0 and 30 minutes

(triplicate). The samples may be analyzed for the
presence of the compound. Incubation conditions that
produce a linear rate of compound metabolism will be used
a guide for further studies.

[0032] Typical experiments would determine the kinetics
of the compound's metabolism (K and Vgax) . The rate of
disappearance of compound may be determined and the data
analyzed according to Michaelis-Menten kinetics by using
Lineweaver-Burk, Eadie-Hofstee, or nonlinear regression
analysis.

[0033] Inhibition of metabolism experiments may then be
performed. For example, a compound (one concentration, s
Ka) may be incubated with pooled human hepatic microsomes
in the absence or presence of a CYP inhibitor (such as

ritonavir) under the conditions determined above. As
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rate of di sappearance of parent conpound may be
determ ned, wth rates being expressed as a percentage

w@boososmoe®! activity. [0034] Methods for eval uetT/ns2opd1e3s549

i nfluence of co adm ni stratikon of a NS3/4A protease

i.ARh Bi t.or : i phiLbi.tor.i Ul ec a .
LA s U, PERLL DT 11048 Sty e
tikedsamecononeettoatwbhhof hosganvensobmehd det ehai ne

t he phar nacokipetjc i ct _of. a conbi nati on. Subjects
PREFDRLP A= bBABR EOFr bE L FBAERBHEE accoRt HgPPent hrgions of
tR¥esbinpsusQuUl  thenshepsek eghpdoe SPEEhELEALLY, and the

subj ects that netabolize NS3/4A protease inhibitors
tdbPdobedéfidpRaFBRCE r ehit FRRenhceorRPRadt BaY hbe

j k [ fC a a ' 3 p

R A YL b e Ty PR a0 ad DO 88 Fage o
tbanrot hectsubiects woul d be preferred subjects for

nt gccording to this jnventjon, 035] A CYP
TRERR T or ARERBTuaTPh kb iah EaI T hag ek of Co-
LARLRE E0Fa@ioANbY QNRSEPORYPRoLEaSE! EnhiB:8PCand a CYP
i S0z If the CYP inhibitor inhibits nore isozyne,

me.

@ﬁbigﬁhpbii@ranﬁymeVEr@ﬁél@%%Oihh©%mt(Bﬁéooééﬁ9a@755)-
e ecti anot h I 507 uch, CYP,

S SgRPhSGLLNEhY L80,7081 J6Ly! HEN e APLCR L V0o

[ 8086t idncooddageyninaet kabpda neatokinébhis impenti on a

rovides.a method . for adm nistering an_i nhibitor of
Eﬂ@%%ﬁagﬁana h@%?l%?ﬁ?oFE%EeW?Hh@bg?B??1%m6¥ﬂ@rtreatment

£8b0dh TRYt £ 8f thhhSi h¥RPILRAN-HU DY fRSn ap8eLbPd £ 05 .

adm ni stering an inhibitor of isozyme 3A4 ("CYP3A4"),
PeoZyARC2LLY. (sayPact9" that soeyako 2Dee (NEYP2EGPFotease

i A2 ("CYPLA2" i Sozylre, 2 " CYP2C9") .. Or

HBY IS oo e ot A R Chf rRRre Tnar ot b o
photeaseehtbohi t 08UB] &6t ¥XeREO WOt albobi £& ENED) SRMBrotease
thereof) the CYP inhjbitor preferably inhibits CYP3A4
1nhHBBYPrAsCHbENHL BBLAPPF eRF at ST CYP3A4IBRRF O t §XFENE

than other subjects would be preferred subjects for
treatment according to this invention.

[0035] A CYP inhibitor employed in this invention may
be an inhibitor of only one isozyme or more than one
isozyme. If the CYP inhibitor inhibits more isozyme, the
inhibitor may nevertheless inhibit one isozyme more
selectively than another isozyme. Any such CYP
inhibitors may be used in a method of this invention.
[0036] Accordingly, one embodiment of this invention
provides a method for administering an inhibitor of
CYP3A4 and a NS3/4A protease inhibitor. Another
embodiment of this invention provides a method for
administering an inhibitor of isozyme 3A4 ("CYP3A4"),
isozyme 2C19 ("CYP2C19"), isozyme 2D6 ("CYP2D6"), isozyme
1A2 ("CYP1A2"), isozyme 2C9 ("CYP2C9"), or isozyme 2E1
("CYP2E1"). In embodiments where the protease inhibitor
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broadl y observed in humans. Accordingly, enbodinents
of this invention involving inhibition of isozynme 3A4

wowemsd4idoeo expected to be applicable to a broadPCEHIS®00035549

patients. [0038] The method$ herein involve _
%gnvﬁl§§baR59n ok £pOPLARLLADS Qﬁeﬁegﬁp?tEE%Zggfv'rus

NS3/ 4A protease I nhibitor and a cytochrone
iohobxygenpsefenabbit onhiBiuth @dRBA#4strati on nmay be
I ed tp _as co.administration n|s ration,
(0fhhes oBn RoSoar PR RERCHAAPS: (RFPPRL (RELERIEY 1o
Hesageyf epsrevednidi hfigaapt desagedipgty, ¥ABBdiments of
adm nistered in different dosage forns, the inhibitors

HﬁysbénﬁéﬁFhP§téF@@lﬁﬁnﬁl#ﬂb%bh?lPPnﬁg aAgzvmeadys would
d c this_i oyides

n%t%gggégggrg%néghgﬁggggg% FbP%or ?ggg n?%?g%e¥£d

pegeehes.with the Hepatitis C virus NS3/4A protease

i.phL it or | the osage for separ ate

GBRABL' PO, nhe' PER RS FORRES RV PhRE b ur S RaE s aeract
thbbh&@&oﬁéeo@dH1Héﬁ&@ﬂ@gsl@ Sepasales dogage-t oL IE,
each inhibitor may be adm ni stered about

sPhibPibasoasfya %ytéﬁhapm@eP950tm@nquygﬁnabet@nhnhytor
Qg ﬁdgamaﬁHSE§gt;8namx rB?ék? a{gugg ao-
at is, the

mnirstratiron o the ase Inhib
éﬂﬁlnmhtbatmonnaycbeaddMnMSst&tednptnoluﬁes bagehbetering
ﬁE & % oW, Ng %he NSB/éA rotease inhibitor, The
EPGB PBRIBEESF ABntRFsErEEi SRSeABufarBeCkutR EhaFSTRRE

éBEé%EhEQk&QY afhest sahhgi gL AbQ! i sy ofrLhenprabsase
inhibitor. For exanple, if the protease inhibitor Ts

ﬁﬁﬁmﬁvstbﬁeénhibstorﬁh@azwbelﬁﬁmbnl@tegﬁ@uaﬁ @efferent
@9?@ gggr ﬁ;oggdgpe protease inhibitor is
a

|ze or excreted (e.g., within the
habsolife mécbhélngbyeashlsnhnbehotén pAol D844 ] methods
Met hods of this invention may al so. involve

WHRTRLRt FAEi RF of "BABL heF é%nﬁ@ﬂéﬁ%sE%ﬁ%?|§Pﬂ§t%ﬁr with

the Hepatitis C virus NS3/4A protease inhibitor in the
same dosage form or in separate dosage forms.

[0040] If the CYP inhibitor and protease inhibitor are
administered in separate dosage forms, each inhibitor may
be administered about simultaneously. Alternatively, the
CYP inhibitor may be administered in any time period
around administration of the protease inhibitor. That
is, the CYP inhibitor may be administered prior to,
together with, or following the NS3/4A protease
inhibitor. The time period of administration should be
such that the CYP inhibitor affects the metabolism of the
protease inhibitor. For example, if the protease
inhibitor is administered first, the CYP inhibitor should
be administered before the protease inhibitor is
metabolized and/or excreted (e.g., within the half-life

of the protease inhibitor).
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addi ti onal agent selected from an i nmmunonodul atory
agent; an antiviral agent; an inhibitor of HCV

w@e@see®2) an i nhi bitor of another target in tPer/BE¥04/035549

life cycle; a cytochrone P4450 inhibitor; or

gogRinat i ofs: Lhes eof - ¢ h PO4Z) ACCOSHI ARGl Va1 8 ADOLNEL
enbodi nent, this invention provides a nethod
zdnpnist ngt som of steetngr ac NG AN protreasesimdgi dnt or

a.CYP. inhjbitor, an nother anti-viral a .

S ey 2n. SoedPE onfof S ot dcmacagent
AACAHEEVi BAl @Fentptah | Mk B8k ¢S & FMAOPTHEM SLOELY an
agents, such as a-, b-, and g - interferons, pegylated
Helr 1 DHEPY cof | FRRFPRYF PR TIe e o oUrRISHC ANk fhyerel e 2

§%€86h@8%é'¥14§6 f?%f&fto??cg%t o&ﬁ%ﬁ#ﬁ{éﬁ% the¥eof.

nt adi ne, and tel brvudi ne; er rtors o
bepd2l ti s Bprodeasgks, (NS2aiNSShenhedihodimemnd tNSBs NS4A
inhibitors) : inhibitors of other . targets jn the HCV
TR0 oo TATER hg HER S ACE Tt I SBL ere r11S
NEt ph A OPF Ot £2SE 1N BIEOF S;a i b biA1R11S: ©br | NL€l NAhother
ri bosome entry; broad-spectrumviral inhibitors, such
2Bt I VPDFR T nt@ it orRr¢ Beppbly owp oumids-BEV rgerld. Stawes

- 0 7 , 344, 465, 054,472, W
B E0b5 PV S Ao R D 0By B3 Ten it aheral i ¢
BehEnSneddest ¥y | ¥gsnt Her 8@én addy i Nop Udi gy put not
l[imted to VX-497, VX-148, and/or VX-944) ; or
tovdr fatoonns pégphyted ddeiwboieed {OOL3fefdhmen agents
ée. ., hon-immunonodul atory or i munopodul at ory
%’Fﬁg%%

32) Ry LRYTREHi °thwbi At ont Tt RIERbApotindh as

P{pddisih NVeRihORaiRe] udes ML AFeaNoL . | bhd LA A9 bitors

those specified in WD 02/18369, which 1s incorporated

bErkepabyt i ef erencecdses, (NSY:-NShageh78ror$ nerd WPP-NS4A
line 1

P eRel e e B i e e o8 ey 1are
Stz & NTROEML () nd Plegl Ik £de prgpl phé Badd, @vail able

fronl5 Schering Corporation, Kenilworth, NJ) ;
m@ﬁ@&*@pg?;§a§e inhlbitors; inhibitors of internal
ribosome entry; broad-spectrum viral inhibitors, such as
IMPDH inhibitors (e.g., compounds of United States Patent
5,807,876, 6,498,178, 6,344,465, 6,054,472, WO 97/40028,
WO 98/40381, WO 00/56331, and mycophenolic acid and
derivatives thereof, and including, but not limited to
VX-497, VX-148, and/or VX-944); or combinations of any of
the above.

[0043] Other agents (e.g., non-immunomodulatory or
immunomodulatory compounds) may be used in combination
with a compound of this invention include, but are not
limited to, those specified in WO 02/18369, which is
incorporated herein by reference (see, e.g., page 273,
lines 9-22 and page 274, line 4 to page 276, line 11).
[0044] Still other agents include, but are not limited

to, PEG-INTRON® (peginteferon alfa-2b, available from
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(interferon alfa-2b avail able from Schering
Corporation, Kenilworth, NJ) ; ribavirin

w@ 100504820 r i bof ur anosyl -1 H PCT/US2004/035549

,4-triazol e- 3-carboxam de, 1avail able from | CN

SBRALTREEUbI-BakaE 1 bAC. Keg@ih@rwﬁsaNJﬁA 1H@REKLRed in
the Merck Index, entry 8365, Twelfth Edition) ;

REBET@@EOprPl€5chraﬁ91¢©béerérpmnSCKennhgoEphbomaylpn,

Kg§25§9§ygr§&?ﬁég?n ert ero ﬁ?ga2§u%%§¥F35?é°syl 1H-

1Hef hrartiakalBoghearbukbey deN hvai ROGEROR-6f) ICN
gseconblnant interferon al fa-2a available from_
FﬂﬁﬁﬁHtESahSChéncNutF@?taNNFsa BEREF@RSEFybed in the

Mek-Bkerhaean @h&% s@ggll@agg POEH§9§Bhgn9ﬁEBEE%8%be'm

Phar maceut i cal nc
€ahpmnngl@drbbendloh,nﬁﬁunéwoatbhaNUhteEOéEethsﬁch as

abl e from S FERON
(ROPErRRAOr A e R Rg, LR afvan  BeeR8RRY) (hedhBFreonEon
allifd- 2aGéea&leﬂéaHBffméhEEBQNRbbhe(aNﬂtléyfeN05

natural alpha i nterferons made by _Interferon Sci ences,
RQRERAVAI ((¥BFe™PiBATPuiBEET FRERBY PéKaCE2, aTF)lable from

HoE@hﬁhﬁetgnRoBﬂEurght ghaNJwtegpﬁﬁﬁaRaa e&e&agon alfa

al pha 1nterferon | at ed ainterferon 2a or
2ZBvagéabéas@$oalBbahrmngeteﬁoge@hﬂgwnPhhnmapembmbaﬁ

TR} BEREREA Br ohan) PHIGFERPUS. dPpRACSELSIrEER0MN Ph)

natpegy| alplal Aheek-eeednal phan( Reddymikeron @ladlable
Efflcac¥ and Safety of Pegglated (40-kd) Interferon

fapﬁh§n@a eBRparl 88w t hWERLEERENGSN (appRafeaonnalpha nl
0 Pat Lent i iC | .
R e e ]
ALFERONEr da (Kaoprd ofl naetiral. alpEkf inaeyferoBensedsuby

Interferon_in the Treatnent ranic Fb titis
A R 1 e T s

beﬁthb|aatQhGeQEeraﬁtUhaturbmtaﬁ BEORLtbREBKEAr 08t au
(Cl ayette, P. et a ., "IFNtau, New I nterferon Typ

NRtWreR Aﬁphaeﬂn§@rﬁ§roac?bviprYbatﬁélalpBaonntepéﬁer

2é7orpeb;Séghéégs&égggﬁhé EHESEESB%B”(%&Sen, Inc.,
Newbury Park, CA); VIRAFERON®; INFERGEN®; REBETRON®
(Schering Plough, Inteferon-alpha 2B + Ribavirin);
pegylated interferon alpha (Reddy, K.R. et al. "Efficacy
and Safety of Pegylated (40-kd) Interferon alpha-2a
Compared with Interferon alpha-2a in Noncirrhotic

Patients with Chronic Hepatitis C (Hepatology, 33, pp.

433-438 (2001); consensus interferon (Kao, J.H., et al.,
"Efficacy of Consensus Interferon in the Treatment of

Chronic Hepatitis" J. Gastroenterol. Hepatol. 15, pp.

1418-1423 (2000); lymphoblastoid or "natural" interferon;
interferon tau (Clayette, P. et al., "IFN-tau, A New

Interferon Type I with Antiretroviral activity" Pathol.

Biol. (Paris) 47, pp. 553-559 (1999); interleukin 2
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(Davis, G. . et a ., "Future Options for the

Managenent of Hepatitis C " Seminars in Liver Disease
WO 209/040p0 103- 112 (1999); Interleukin 6 (DavPCI/E82084/035549

"Future Options for t he I\/arlagemsnt of Hepatitis C. "

em, nar in Liver e p. 103-11 1

(PRYeFIre |Ln £5 ehavi s%u ure OQEIQHS %‘Olfut%ﬁlrge%%p%"?ement
offotelhe ivaRagene @tenﬁfna&l@p ahi Lised biSerisear s i, npki.vens -

Di sease , 19, pp_ 103-1I2 (1999) ; and conpounds that
1d3h4AE8 M hie Taceallepirait Sof(DAYRE Ethelper FRtygR Options

?SE%gsﬁa%B%%h%gﬁtoﬁ Hep&%HEH e cOut QRS Qs tRCLiver

NEnagenent Sem nar st Lrver Drsease
,1s]aas90p9 103 1]12)3(—1999) L O99A; sonltlecrlledlkdnarlé (Davis,
conpound that stinulate the _syn S |nt rferon

G-fr-c&Y §si( Taz GGy QPE1onSe O % ttple" Hﬁ‘ p&ri ence
}ﬂe@a\%qrtq%md]g, SRAAIMATISS .4 nand velr @'1%@|asépp|ll9catp|an 10f3-112
Novel Interferon rnducers™ J . ITnterferon Cytokine

(R@§9) ; 2hdpgompRurg)s itheltugnkgnckut hgr deystl opmente @t

0 tr l.an i.n conli nati th
3R, Ao e B shana it n ontl nation it
optNlond rﬁmnmmJIMaaia@reyneamd thaIemaltag;l C .Pr Sperinises afn
I m qui_nod" J Der mat Q

L&Z@t@ﬂiﬁﬂﬁfﬁ]w/\s HES ﬁ@&&&. zé&%%? 3 | o Lniclhea
ARG RRRIS .+ H P IR @RI e RinR (@i tdG i& ©¥P interferon
I nhibitor woul d be preferably adm nistered orally.
i toerlflesy drTazsﬂmhhqvgapu &y e&dmlnulst"@rt@@l@ma@x)@erlence
Ne It hel.ess, _nat h [

C:lrneaetmnrs?é c‘)-"fnat]’r#%‘gsl n\%e%t :?:c:)Ln IIIcc):tazany ecl Qﬂg)%dg)gaggvel
Ifrﬁfelfﬁ‘:'eﬁ:rorf agiderBrug]. aamlaarcf@rmn@yttccmr@ Gexrhi, natl op .

accord| ng to this |nvent|on bhe adm ni st ered
ESopA atidISh UG IRAE, T P Fary: TEOTE 1H SiPdaer Sgranded

RN T SEIQE Z8d iRy il RAAGH R ramyasAgenf
interferon are typically measured in U (e.g., about 4

Imilduigpd U3 RisowmtacEtiidalison Sauder [ G046] | f an

m%&rio?n%a ul eonrty IasndS etheaCrtmeacci: of lro%@carborol’be rties of

Imiguimod" J. Am. Acad. Dermatol., 43 pp. S6-11 (2000).

[0045] As is recognized by skilled practitioners, a
protease inhibitor and a CYP inhibitor would be
preferably administered orally. Interferon is not
typically administered orally. Nevertheless, nothing
herein limits the methods or combinations of this
invention to any specific dosage forms or regime. Thus,
each component of a combination according to this
invention may be administered separately, together, or in
any combination thereof. As recognized by skilled
practitioners, dosages of interferon are typically
measured in IU (e.g., about 4 million IU to about 12
million IU).

[0046] If an additional agent is selected from another

CYP inhibitor, the method would, therefore, employ two or



10

15

20

25

30

CYP inhibitor, the nethod would, therefore, enploy two

orl7 nore CYP inhibitors. Each conponent may be
w@cbvsnimeered in one or nore dosage forns . Eapdi/usmagesss49

formmay be administered ta7the patient in any order.

0047]., The 3/.4A protease inhibitaor, the CYP, ._.
"ilcfﬁﬁ bd%Po rl,nl'gﬁoal ta(?ﬁ/sp'ad cFr'eaﬁ%o ncaﬁmpzflg%l e r?t% ey g)ee T R e e

i @epaRiIOsRgEdOrformAl t @amt idtelage tiorhecraase:
t he nunmber of dosage forns adnministered to a patient,

ael INSH R Prict et RaiFit ot Ahe CWET nhi bitor, and
Ava ALl ianalnagRil S died oBilAledd [ add herp T 0 any

nation. For example, the NS3/4A protease
i it Wil taor, reenyd beenyf caddd itk i raaTe desades fiormalatadeln

CYP inhibitor and the additional. agent may, be

TR APTAD RS 1 AR oldSh ( Regpse the
SRR ALSE d0sagee fR5ies Rymiie adidd deredalidie, sae
tinme or different tines. It should be understood._that

NSAY 45 R UN SO eE Qo e tSfRe d WM i b 13k any

' YP- i nhi-qhj r th
FELOGORE W, AR E M e i ehaechotng, ¢
@stah naniabn agefdr cexageEr s)the [NEMBIA Avcorati sl ynhibitor
anot her _enbodi ment, of this invention provides
AP IO N i%ﬁrﬁf%aé&ﬁﬁgﬁ\éﬁﬁﬂeéh; i Tt or, or
EnIPR HRE el d Cahd Yadd el %?@N hdeneof foand s P
inhibitor, or a pharnaceutically acceptable salt

tPeetdedT N corelitrr tdPRPT FRFT ed ARDOIRRAE S tFeSage

4 r | nhi bl ' S, B
APLENEL LS O RS dp BP0 S coren:
eimped | entt sieunBd nos anmd et s tusod ncoke SCEP NS 4 sar iwauld

B RIS Car Ry LB Ch AL IS AT B TR vehe, P
CONPOSt &1 Qho@f gt Bk sridyenthomeepsi S8 o adi s onal
agent as descri bed herein. Each conponent nmay be
presense | inhibdl vodusdr conpozddioirnak crgpmatpnagents) .
EOEPES! U1 O0Se o P8; 101 3, SLAL e FOUROSE A of this
invention provides a composition comprising a NS3/4A
protease inhibitor, or a pharmaceutically acceptable salt
thereof, and a CYP inhibitor, or a pharmaceutically
acceptable salt thereof. According to a preferred
embodiment, the NS3/4A protease inhibitor is present in
an amount effective to decrease the viral locad in a
sample or in a patient, wherein said virus encodes a
NS3/4A serine protease necessary for the viral life
cycle, and a pharmaceutically acceptable carrier.
Alternatively, a composition of this invention comprises
an additional agent as described herein. Each component
may be present in individual compositions, combination
compositions, or in a single composition.

[0049] If pharmaceutically acceptable salts of

compounds are utilized in these compositions, those salts
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[0049] If pharmaceutically acceptable salts of

conpounds are utilized in these conpositions, those
wa20058482ar e preferably derived from i norgani CPOI/US2004/035549

organi ¢ acids and bases. |ng8luded anong such acid

a3 preFed 1§ (RIMiQMINTr ACeHRLGandd RAt %’rg%]nglcn A8 as

aspartate, bénzoate, benzene sulfonate,
At praes, cilncdugedc amper sueh @@n@h®ﬁl$@lbmﬁat@e
I t.a |onat |g| L dodec s | f ate,
@Egﬁgglf%%%te f’umargte %ﬁgo% tanggtp? e,
bgingoeartephbepleatne, shﬂﬁb&@k%atb;sh&ﬁb&&Qab@ty&gk@noate,
¥drochlor|d hydr obr om de, hydr oi odi de,
SR GEFox TEMRERESkes GREPECT| Bt 4PBatRe| £¥Cdopentane-

prephiangsel f ap nesylet, cana
nlco?%ﬁa%e dggghgﬁg%tganggpgb9pegang%e Eggﬁgﬁsylfonate’

fuﬁﬁéﬁyﬁvpgdyﬁ@ﬁ@p@anpﬁtﬁat91Y9Evababephpmepihnmueplfate,

{ t nd
HERTEEAE,  HRaRE T VAR A PH AR Oy ka4
hiyeitrali cglddes, 2stgirasysetibndsantopatassiagrsakt Smaleate,

al kaline_earth netal salts, such_as cal ci um and
5&8@?&&#9&@F§ 2aPephihepeBegHALeNBASesNisQERNASE,

Qb@ﬁ%EOh b@ﬁbnep%%kﬁﬁatQ'”EE?XhlEﬁgkuca”1”e and

i
salts MA? am no aci ds such as arginine, lysine, and
3s@hﬁovﬂhprpo@50ptALsOACKheebagnvamateogpmopmnhatBLng

r uatern zed wi su ents as | ower
ARIRRRETY sac YR BbiREv PR ec: Fr P RPapaRa anc
uhdéybnohterldBasbr@Eﬂd@s1ﬂ6Qud@dhﬂﬁ§n1QmaEEYEs, alkali

sul fates, such as dinethyl, diethyl, dibutyl and
Mgt any FadtiFs aPESh PENGOBREIMNAREI PAESSSHER &3186cyRlkaline

ehéehyhetgxrg§ﬁxg aechtsefxglgbggfgﬂasm ang&ﬁﬁssspgyr

| odi des, aral kyl "hall suc enzy phene
Sbﬂ@ﬁldeshandganherbaSVﬁtesuoh ail dsolyubbregylamine

SR AR BouNaRGhT1 P D68 RREThESCoRPRAFREbASHANE RBERBUACHRS
shthasnaegﬁh@ﬁenHYyahﬁ@ benaodbf EgdeRY appendi ng
aggroprla&%sggng%gogggiglgitggggghgggSalnlng groups may
be quaternized with such agents as lower alkyl halides,
such as methyl, ethyl, propyl, and butyl chloride,
bromides and iodides; dialkyl sulfates, such as dimethyl,
diethyl, dibutyl and diamyl sulfates, long chain halides
such as decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides, aralkyl halides, such as benzyl and
phenethyl bromides and others. Water or oil-soluble or
dispersible products are thereby obtained.

[0051] The compounds utilized in the compositions and
methods of this invention may also be modified by
appending appropriate functionalities to enhance
selective biological properties. Such modifications are

known in the art and include those which increase

biological penetration into a given biological system
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sel ective biological properties. Such nodifications
are known in the art and include those which increase

whemsogioeml penetration into a given biol ogi caPCT/US2004/035549

systenl9 (e.g., blood, lynphatic system centra

ervou crease or al avalla it i ncre
%ﬂQHﬂsﬁ%%%éx;iﬁw §¥§ﬁqmn|Qﬁ?Qﬂ?|rue?Q?%ﬁ1s¥ﬁ %§)’
rtahold dpandad tierb e, of i raxedald bl oSty to allow
Pharnaceutlcally acceptable carriers that. may be_ used

Fqmirhesier alokRib Y | BHEETHIIda L iRk wa el 99 mre P e
e r@pg_gs | um na, al um num stearate, |ecithin,

ser urr(%%ro eléntzlorguch as human serum al bum n, buffer

mmhncespmwtpimﬁﬁhataame@qbﬂime:amr@s: tzatcatd,may

otas m sqr bat e, artlaJ | ycerjde m.xtures of
S VoA O L o eIC T PGl TRe it
Pir@ﬁéc@lt‘}’é ESiord L&tbl@é&gfé’ﬁ and Nenisid f aileimlditﬁﬁ)cﬁwﬁrate ,
hydr ogen phosphate pot assi um hydr ogen phosphat e,

kel UM th| SRTEHe, PIOFRIRA tHiCk Gl ditﬁ%an §i97#R, albumin,

%{g{g{eelisose %%éérzé : %ﬁ ancesélﬁ/ %e %eng[ gl ycol (Sorbic

Mﬂkﬂur@@mmiqwmdwkb&t&éj Lpamste;,a]poj]y)arm;alcb& es:,xw\wm,of

%%)I yet'h%iliene %%O%(ygan%@ enes bI ock oI ynag]:tuq h‘@rto R

PI&Eerspgk eabodi ey s f@c&ﬁm&%ﬂmﬁe ofa1db&ium
i nvent i on are fornul at ed for phar maceut i cal

it e rphosphates a pemes lupdivdeegen |IBhespaes sodium
0054] . S h
é’neié‘ ; ad gﬂligsa%‘ffoeﬂééfaélﬁé??%@?ggl&g t he

resen 1nven as conposi use in
mi@oﬁmawManﬁl ﬂxyt:solﬂd‘nﬂq@,ackslhﬂddfesbased
i nventi ons) be adm nistered ora , parenterally,
LYPF F FRYCF | ypoi;X/e?%]a‘F%‘? | DHY DY ay=© Jo cally,
é§£15§J< et REBAL] Y1 boE C%&yyaa/ﬂgw@ééy Wixdd a an

inpl anted reservoir. The term "parenteral " as used
pel vé thy hethedesl sohyprepebere -block polymers,

polyethylene glycol and wool fat.

[0053] According to a preferred embodiment, the
compositions of this invention are formulated for
pharmaceutical administration to a mammal, particularly a
human being.

[0054] Such pharmaceutical compositions of the present
invention (as well as compositions for use in methods,
combinations, kits, and packs of this inventions) may be
administered orally, parenterally, sublingually, by
inhalation spray, topically, rectally, nasally, buccally,
vaginally or via an implanted reservoir. The term
“parenteral” as used herein includes subcutaneous,
intravenous, intramuscular, intra-articular,
intra-synovial, intrasternal, intrathecal, intrahepatic,
intralesional and intracranial injection or infusion

techniques. Preferably, the compositions are
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i ntravenous, intranuscular, intra-articular
intra-synovial , intrasternal , intrathecal
WO pdosakmepat i c, i ntral esional and intracranial PEj/E81000085549

or infusion techniques. Preéferably, the conpositions
are20Q adm |ste gd oral,l i ntravenoysly. More
ABFAPFETSS. PRELL8NDSrPTEAYSRPESLin ni St BRSEFRRP)Y -
£h@088khpekekiibasi BirectahliaikeereqobrhheyConposi tions of
and according to this invention may be aqueous or
[@Dééélnou§t§ﬁéé@népaﬁ0t¢ﬁé§ef@ﬁ@ﬁeﬁ§|6H§ fAyPpeitions of
ahe TALEd A0Ee" dhag LA.LAENBHANES kBOMuER L ar !

usin | € dispersing or wetting agents an
o&@sgenduagsagpeh31oﬁhe @heseleusppasﬁabbempyeparation
may al so be a sterile |nJe tabl e solution

f§6§ﬁéﬁ§?9naFﬁ°5dﬁ8ﬁ £6xirECpar-aHeer PPVna&EeEPSbﬁgt using
sdlis kWt @Es%%lr\é@ﬂtg fr05ve%>é§9@| 8gaatd 88HUELeRehAing

3-butanedi ol . Anobng the acceptabl e vehicles and
agentent s Theasteuy Lise 18d6C6578d caPseRarat 1oR Agyr adso be a

qutlon and i 0 um c [ utign n -
FRateron 5t erbie 2pieCh P s absRER Hhn g pph conic
paméha@ysedlag acseptreanl eodiduspendirngoiwdinum fear ebdample

pur pose, any bl and _fixed oil y he enpl ed includin
a§yﬁtﬁ§@ﬁ€lﬁ@n&n dr 3aPVGRPES P ggs Am@59t§ c?&§ep§ﬁgﬁeg
V@ﬁf@ﬂ@s 228 G ARLNiclsS tHla¥C flad@cdembialcwe s rar ¢ateef, ul
in e preparation of injectables, as are natura
Rph@lemal(se o ledliop- ascepsattion ioi sediznc khaoratiey §Odt ion -
cast Qi | eC|aII | I I

&&& nThgzer&}F solﬁ% o%glgr %&Z%éﬁg%gﬁéghgglgiso

e‘ﬁ@ﬂtoﬁyléai ad engolkant alCehelpedidinenineds udi.s p&osanh,is
such as carboxynetgy cellulose or sim.lar disp gr3|n

PAFERSE WRITEh Pde@d Sl Pids 8@Yi et REPLORER 3OS
sg}??clfﬂ@&%uw g%J | %@%ﬁ@tlwe%l%%age EfaQrt'Sr/S a'cﬁ@'sgms'ﬂlg:h as

mul si ons and suspensions. O her commonly use
dgifactam sinds udts @yﬁﬁe:e@@ depavatdivgsoetrer useful in

mJI irl ff\%l ngcyla%entfs 195 etg:lto%\iaelslla%lsl |at %han%elrs whi ch

pharmaceutically-acceptable oils, such as olive oil or

castor oil, especially in their polyoxyethylated
versions. These oil solutions or suspensions may also
contain a long-chain alcohol diluent or dispersant, such
as carboxymethyl cellulose or similar dispersing agents
which are commonly used in the formulation of
pharmaceutically acceptable dosage forms including
emulsions and suspensions. Other commonly used
surfactants, such as Tweens, Spans and other emulsifying
agents or biocavailability enhancers which are commonly
used in the manufacture of pharmaceutically acceptable
solid, liquid, or other dosage forms may also be used for
the purposes of formulation.

[0056] In compositions of this invention, and

according to this invention (i.e., compositions used in
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used in the manufacture of pharmaceutically acceptable
solid, liquid, or other dosage fornms may al so be used

wo evospkm2pur poses of formulation. [0056] In  PCT/US2004/035549
conpositions of this inventton, and according to this

I nvention (i.e. onmpasi tions used .i n21. nethods, kjt.s
ROHDT R BT SFOTRR BT T nia SRR (B L ot THeon)
INSH dbneprd BasEe prdddidriniies P, iutd iYmrinaitsh ey,
optional additional agent should be present at dosage
Ins ARY P HRRRe R bt Ol tagITDoghAe R goresent at

t @Q&Q{ % of dgsa
cﬁ%sfi%% ?{/)é%l\e m n(ly\gt%e]er ed in %\%n%é;ot eer(gplydﬁ'gi rren?&fronS?]

et eaivel hpdeettvesh oooposiQ iTnsB ¥ ahitshe mesagomamnally

be oral |l ) ni St ' || table d
TR PRI e DO T LR apsul e, tabl ot s,

padd B}  POVEleE Sph HF i @S ¢ 80 UESihSo SUSTSNS | NSt 10t s
solutions. In the case of tablets for oral use,

Taveneren thy ke rdvhn MMkt e TRY b FEtER! Bhd

e e R R S e e e e

calpsunl st 1 at alohet s, apThbsulpovdeng, usedmblels | vrmieous

i ncl ude, | act ose d dried cornstarch. \Wen eous

SO IE A o0 BHUTTET o orlf GRS The SAT Ve oT

bPQT egds &Nt cd SrLoRdi Neslk Vhtd esmthshTyinge@nthsuspenthdigose

agents. If desired, certain sweetening, flavoring or,

e oFPFY AerAEl. mayulr 5 hENGRERNt Acc¥ptat @ TRgRFeLum
or i ' | utd.ons

SRR TP SRS TR aase i@ oral

AMbanhatraelgn ihea phapswbeuforal conpobidibmsntod imebude

j nvention be_adm nistered in the form of .
LR35 L oRT 18 CRERSTALTM ni LI A BIECHR LSRRGS tans

RFEPAEQE: BYa NEXENGrihenagenthaM dd fvSUi hghé@ient is
non-irritating excipient which is solid at room
cenpened uvet buemil guiving ardtaspenpbratagentapd If

desired, certain sweetening, flavoring or coloring agents
may also be added. Acceptable liguid dosage forms
include emulsions, solutions, suspensions, syrups, and
elixirs.

[0058] Alternatively, the pharmaceutical compositions
of this invention may be administered in the form of
suppositories for rectal administration. These may be
prepared by mixing the agent with a suitable
non-irritating excipient which is solid at room
temperature but liquid at rectal temperature and
therefore will melt in the rectum to release the drug.
Such materials include cocoa butter, beeswax and
polyethylene glycols.

[0059] The pharmaceutical compositions of this
invention may also be administered topically, especially

when the target of treatment includes areas or organs
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therefore will nelt in the rectumto rel ease the drug.

Such materials include cocoa butter, beeswax and
w@edogettoyd ene gl ycols. [0059] The phar naceut i CBET/US2004/035549

conpositions of this invent2on nmay al so be

adm.ni stered topicall . cial t he of
e e cener ohes o4 b ERTopBndss e bay Tyt itithe
daceassisbbe® bwet epeGakhappkiiaat benthientbudirngndeseasnad
of the eye, the skin, or the | ower intestinal,;ract.

togictabl SUEspPdsl tPELRalaf PERY 18FdOPSadiPy TFPEpaYed for

pgéga.r%fd Ff'aﬁsgggﬁltegg Phed0aRsas ,[DQO@Q?aEQPi cal

pplication ower intestinal fract may be
[60683t ed Mopacedceaibligpposnt oy tbembbaeiroantseéinal
aboye) or.in sui tabl.e enema_ _fornul ation. .
tf@ﬁ%c%PVprrgﬁgggFﬁgllBa?cﬁsgtﬁgyS&P§886505¥e59rﬁﬁ&§ffon
(Eek LoRNVed! aPpphi eakuensblehenghar Facaulatabn.
conposi tions may be fornulated in a suitabl e oi nt ment
39mﬂgﬁlﬁWhgfﬁW§dééFP@ePééﬁb@ﬁeWPYs&%ﬁ@n@@duéﬁddissolved

R 6aqe OF FIOF & AL CLPp1 FREEIBLS | @het @RhGRhceutical
[ggniEistratio%cgacﬁhea%gnpoﬁnés of thfsgiﬁveﬁffgnlca
donplogde, i dngt marye beotf orinuilieéedt on @ seriakbdiel oihtqend

etral atum__white petrolatu propyl ene gl ycal., .

By S TEnEC (TR GRTBPBRE e SPE g : arssolved in
Rl freg e 12 WalehriAiserrat itslivalt he
phar maceutical conpositions may be fornmulated in a
asimimdisiter aAtdomo ot her eaMPESROS Mtn e TACENFd On
SUTRAAENtS, suspended 19h;disselved,sija a9e (9n MGGy ;g
pharmaceutically acceptable carriers. Suitable
peardlertsin, nedhide, pettrcdiee unmot priopytleshet gl yiwioder al  oi |,

sQrbitan nostearate, polysqrbate 60, cetyl esters.
ORGSO P LSBT SRS SR D S 1Y i1

wihCohl wand vat en.. LOR63N R, el RilaFnadse.idhe

phar maceuti cal conpositions nmay be formul ated as
qempoeT tZauss e s dIeTivd Gtest dm @ SpH tadjlestlegion or

é¥ég.lé%ﬁ%§ﬂﬁ¥%g(%He %&%ﬁ%%a@dﬁponents suspended or
dissolved in one or more pharmaceutically acceptable
carriers. Suitable carriers include, but are not limited
to, mineral oil, sorbitan monostearate, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol,
benzyl alcohol and water.

[0062] For ophthalmic use, the pharmaceutical
compositions may be formulated as micronized suspensions
in isotonic, pH adjusted sterile saline, or, preferably,
as solutions in isotonic, pH adjusted sterile saline,
either with our without a preservative such as
benzylalkonium chloride. Alternatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated
in an ointment such as petrolatum.

[0063] The pharmaceutical compositions of, and

according to, this invention may also be administered by
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as solutions in isotonic, pH adjusted sterile saline,
either with our without a preservative such as

whenwzphmbkoni um chl oride. Alternatively, for optit/istond/e35549
uses, the pharmaceutical c@édpositions may be

foroul ated L n_an, o] nt trol 0063
n3fel pRaFRaRRUPFCARPROREORTt | orachy BohRAsEE eihal RESr
ptBparkavantbeniAgY a8l sechaigdesnivel er kloWy23nnagal art of

aerosol or inhalation. Such conposjtions are prepared
phecvrarRgicalt EenmndatiorepndkRenPEnPERR2ERE BF

: uti.c . QL [ -and e
oBBEFBEELho e AL L8R 00, AR Ry DoeB SRR Oy 20 v
salitbbbEeppresevaativees, abbsoppt bonppruabereestboenhance

enhanc ioavai l abilit uor ocar hons, d/ t her.
oS BAYBnE R DR Lol S PERLAGPERCq) SharaF ngtBRsFeRPEbapal
sB18bi$i-¢6608kZadsbBrihagaklenpBar maceutica

conposi tions may al so be adm njstered in the form of
[00§83onesAs] 865FCPEBiéPFednNal BepRAF mabbarMagrPutical

Ltians , Cc L hi:s Lpwertilen
R P oY e s
liewebsesf. bet ween about 0.01 and about 100 ny/ kg body

i ght per. day, ferably bet . t 0.5.and_about
98630/ 5 o) PG e PR 6F CERE ARSSPIROR bt BRBect
agghbebbeaiaget@§et%hsf@hvbhei@heygahhqat@adfb&e@&a&nt

'HCV nedi ated di sease. For the CYP inhibitor, the
adogagetirevralon .of bet ween about 0.001 to about 200

[?3%%gab°d%o B%ZHSQ%ﬁsdgk'b@%%ggpb%bB%Ei%abi Mgﬁeaboug

| woul sage levels o etween about 0.1 t
180ty /&g iepdkg werl gltoperl dhyt o pakdetra3 ynpekgeper athant

LB oI Re s ol compost Lo o 8o o
AR L 49raARAYLS iR eRen day @healh@rdaliivel wnaas

a continuous infusion. Such admnistration can be used
taeatment of HCV mediated disease. For the CYP
inhibitor, the dosage levels of between about 0.001 to
about 200 mg/kg body weight per day, would be typical.
More typical would be dosage levels of between about 0.1
to about 50 mg/kg or about 1.1 to about 25 mg/kg per day.
Typically, the pharmaceutical compositions of, and
according to, this invention will be administered from
about 1 to about 5 times per day or alternatively, as a
continuous infusion. Such administration can be used as
a chronic or acute therapy. The amount of active ingre-
dient that may be combined with the carrier materials to
produce a single dosage form will vary depending upon the
host treated and the particular mode of administration.

A typical preparation will contain from about 5% to about
95% active compound (w/w). Preferably, such preparations

contain from about 20% to about 80% active compound.

{0067] Upon improvement of a patient's condition, a
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a chronic or acute therapy. The amount of active ingre
dient that may be conbined with the carrier materials

wo eoopoeece a si ngl e dosage formw || vary depeemiUszy04/035549
upon the host treated and the particul ar node of

admni stration. Atypical preparation w.l caontain
ot IO S Lbout SBAEL T o BTG ()
Fnefielahilon SUGhiy epafaait YIS BNt Rdiomsleatdd ,2Q%
to about 80% active conpound. [0067] Upon inprovenent
RSFCef SRt -entSuPsasmAntlon, tdps dafatceinde Wpsacr of

- : oSi.ti r ' ' this i i
LR SO (RUDT rEQTU B IR, S | SURIA of
tdaes agenpdronfs e que rec Yl eofe Jadhti miksitatattiben, inmgrrdyvatch ,caredi thien
reduced, a function of the.s ons, tao a.level at
(TR AnET he dhe aRaRe . T A e A ¥ che
SURtE havie heem@ldyisied d eddre desidteddeyelay,

treatment shoul d cease. Patients may, however, require

Hanesrat t teaivire dHan gt el dipat@anbhadt & dsse &fFn
Urr lsease 3 shoul d al so

L{)agsclubgn(}g{rkg}eoag{&’ %at a srg%égﬁ?c@dgg[sa%g%grﬁgtt r eat ment

Feudsfen fart ashyoudat taled dre patdesritamd |thdependpemorf i

ariety of factors, including the activity of the .
et [ AR BT (i 290 ARy g Lent
weneradpdiglddbn sexadidty 4 nmadfordm it Situditidthe
rate of excretion, drug conbination, and the judgment
aft e ¥ radfattiliy SRl fcarr ampute Swiayad, dfhe mge, body

Padiculan, dlseane o nady eated. he,ampunt of active
I gt edi s Wl al'so ‘depend upon the particul ar

airsiot i dxech teiosmp,o uek eangf tdre yrteisenc elrg absemios @inth t lend
nature_of the additional anti-viral. agent_in the .
ORI C[%o@%ﬂ PP é}*}Ye%lCdc?g”ggaé‘%f:}rﬁs rverity
S tanavidrt 588 i d etk Hatesi Rateda e D37, THS Gndit of

the docunents cited therein: United States Patent
& 4B%e s0gradhienis Stitles Igsplderandiipg] 40 ot glar

Aé§§¥{ggé(%g%péﬁ%&iéﬁgiéﬂgsa@%sence or absence and the
nature of the additional anti-viral agent in the
composition.

[0069] 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
Application 08/402,690, and International Applications WO
95/07696 and WO 95/09614) .

[0070] According to another embodiment, the invention
provides a method for treating a patient infected with a
virus characterized by a virally encoded NS3/4A serine
protease that is necessary for the life cycle of the
virus by administering to said patient a pharmaceutically
acceptable composition of this invention. Preferably,
the methods of this invention are used to treat a patient

suffering from a HCV infection. Such treatment may
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95/ 07696 and WD 95/09614) . [0070] According to
anot her enbodi nent, the invention provides a nethod

wo e0oshemai i Ng a patient infected with a virus PCT/US2004/035549

characterized by a virally2&ncoded NS3/4A serine
protease that i.s necessary for .the li.fe cycle of th
%“P&§tﬁjya&r]ﬁaﬁil§ta§rei & 8 AT PAECEETa Tt Teduce the
g TRGL WhHeGalJrY, aspreRt @@eﬁfe&@mgsi then pakt ikhits is a
invention. Preferably, the nmethods of this invention
hymarudedngo treat a patient suffering froma HCV
infegtion,_S r iﬁﬁﬁ het di. ;
qkjii ra|IFh#§%i%%§ﬁ%¥E?§ uce%tegeggvgr??%Sgﬁgrégﬁg%tlon
pYard dqaree faehadtlhyd tdfe ppat-iterria tiisiga ah bied dggicad. sulGEEnce
In yet another. emhodi nent the present inventian.,

I§Es Lo TENIR IGE RSN && Png3h 61 SP4itsing the

S tAEN e Helendrd J0la admiREdat istbstanddatiitenta
conprising the step of contacting said biologica
phesteeed WbatlH Ya sisentedd®t iCOFIPOF JAeO8p e 1s1ng a
conpositi r.i Si .8 Co d.,aof 1:S, 1N j

G P S R TR o
iddlided toat klreodicand iedneenenrt,s Hllede einds ucimpasient s

pl asma, platelets, subpopul ations of blood cells a
HIRF 9K SUGr G 1ATRER 2 YA TEIEFS 1 i%}%%&om’gfﬁl,oq%r? ,

Bldod SRANM ah Qs 1BARE BHJOW NG IC MM, liver,
t hereof, and ot her fluids to be infused into a Eatlent

rseott aslwd i e cidenams @ndetaya [ GOTE TRIZPW maent i on
c?oI S%:Feé}qc\r% q:g‘isqﬁep OCaensdS eft%rexp r%ﬁ%ogrbﬁ) %%stéc?qmto a

conpri at’iti1's VIiTus ease
patidiit Gudancha Lytioehr elexd4hk ,menaoxygenase
i nhi bitor, conprising the step of conbining the

AL i s TN AUy NS3YUA Pt Y I i CFORP (I
B natl vt arbod ront e it o ipacdis §orirus

NS DoEs pwiteragien el lwidipposind en awsmetizwse b Gr nore
rﬁacgjrgjcgé)iqu}’]earllasa einrtlhl SitdoerS ,C réobrr?pdrihseirneg} he step of combining
the Hepatitis C virus NS3/4A protease inhibitor and the
cytochrome P450 monooxygenase inhibitor. An alternative
embodiment of this invention provides a process wherein
the composition comprises one or more additional agent as
described herein.

[0073] This invention also provides a therapeutic
combination comprising a Hepatitis C virus NS3/4A
protease inhibitor and a cytochrome P450 monooxygenase
inhibitor. In an alternative embodiment of this
invention, the therapeutic combination further comprises
one or more of additional agent as described herein.
[0074] 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



10

15

20

25

30

[0073] This invention also provides a therapeutic

conbi nation conprising a Hepatitis C virus NS3/4A
w@e@seede0 | nhi bitor and a cytochrone P nonooXxyPENHSE04/035549

inhibitor. In an alternati 2e enbodi ment of this

i nvention, the therapeutic conbination flhrther .,

etpr' ity BRG0P HEI T haT ade M ST bed

deseidy d %&H]er?&ba@mﬂ% icmala gHEesddicdyE @ hilk

prescribed to the patient in "patient packs"

samla nilfy thee Vilst eatdiande dWaNedtafefciefs 9 fdie

ggkgge !gggq!l | 1 I RAGK. td. ant, packs, hay.

Pg va agle oveér/or?tr%(f:‘%%l glnnal prepsacp:)t?llépItﬁ::1 ns, ’V\/rs1nere agll":}ﬁ
nihesg dvBeC i 91 St e ddl tdiesn sl patd sentiptsiupyd y dfhea inclusion of a
pharmaceutical froma bulk supply, in that the tgati ent

HEREL RS Hc S tRFEThe Bk dge RS &t iHed in
4 PR &Nty PAC Ko h PP d i dH SSi s d Fudd iashid | onal
rescriptions. The inclusion of a package insert has
H ks hownt & 073 orksy erig T eiRo ot dite adiiHeration
V.St ci an'.s: i.nstructd { ' |
cﬁ:a@? h%ﬂré\%llrrljll éﬁ?lsérga j% é).{r1}%aoflr?gegrisécloriik??atnilleoclh}‘?so;Jcpj?I %{e%ﬂ@le
pawesrit gradly, meansatoferst gagte platesrtt Packylarion,
atient, packs of each formul ation, containin i.thin a
CPRIGE T SET R T e RATFIRF (1S | S T4 THE Cdi ect

psei Ofe the dhyendifded Sude dSSi diabl thadkdi td.onpd {eature

of this invention. [0076] According to a further

depecabld addit] i prture PadkicvmiiveitgPat | east

foé\ﬁ;"( a4A p&@%&ﬁé&#”@é bl tal, A0 aaet%Yéjctj. ¢ QIHOT 3 fedlfon
nventi on ‘and an information i nsert  contal ni ng

1 r £ cpa @ scempt hei g eatof 1 dder coms A grafedd® inhibitor

invention. In an alternative enbodi nent  _of thi ,

FRY oMt TG, N HHAF it eti® CHFVBERCT (e cipR Tasion

g £ PN € O i Agdi i1 ofal o Rg 8P @se descropechder ein.
The additional agent or agents may be provided in the

semeipackonrof ntisepanatrt percks. I 007 731 reordletvaispect
é%bégi%eégvg%vggig g&éﬁ@ﬁgnyiéhe pharmaceutical pack
further comprises one or more of additional agent as
described herein. The additional agent or agents may be
provided in the same pack or in separate packs.

[0077] Another aspect of this involves a packaged kit
for a patient to use in the treatment of HCV infection or
in the prevention of HCV infection, comprising: a single
or a plurality of pharmaceutical formulation of each
pharmaceutical component; a container housing the
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.

[0078] Accordingly, this invention provides kits for
the simultaneous or sequential administration of a NS3/4A

protease inhibitor and a CYP inhibitor (and optionally an
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for a patient to use in the treatnent of HCV infection

or in the prevention of HCV infection, conprising: a
waemgleoor a plurality of pharmaceutical formuPet/Usw00635549

each pharmaceutical conponeéht; a container housing the

rmaceytical formulati.on (s) durin t qr nd .
aglﬁal&'lqn@lia&t%eﬁ)itgt P&t 6% ﬁ((ﬁwi)er?s;é?l&%t%iogn%rf%g%r%grarrﬁdngjm
OWorflielig 1A 1N insinhatr .on Typ iz amapnersuehf @ctdite wtiq 1t r eat

or prevent HCV infection. [0078] Accordingly, this
JOMRETtSi€on epdov i2d QMO ten e edichyFDRieaFOToARd

{4 L sStratign 3/; pret ;
gy A T B R oot hary s oatLy
aatdipttiadnial cageriter drnderdiny aneves tilme e gfl vaned ifve per ed

i.n a conventi.onal nner. Typically, .such _a kit w ||
RGHIACRRE 165 L BbRieriiogn 208 Cadis SRt archigns for
R iORAl1IBaddRIAH tdefiRintagantadnhiist ration. _
&har maceutical ly acceptabl e carrier (and in one or in
Wi al i th SMGIRSEERRIIEEN Y o PmieEHeGRS) Kartd 1
IJit i { ' { '
B et P R SR SRR e for self
eehiadi grertt i am ;pac kaged ikidr ineqursgvipded ertadtl e artadiars  for
one or re dosage forns for. self adm nistyati.on; .a
OB 21 arh iR B ST aTER F E 6 L ML ) use
A5 a0 RIS HY i o YAGRANE PIdaliryt Quts &iruand

instructions for a patient to carry out drug
et THi stradtiicon. e imsttronatioms wiill tymically ke

it i i e . t, I I,
st S IS L f PEPRRE e P g/ or
drorgntosr fammporasre saso fdeaser ikied hereithe Bastagdosagen or
formmay be individually housed, as ipn a sheet of a
R 36 137 Ik ﬁé%wt h B8 st may be
im0l frPMINe Pt het sid i idiliat drala GRldss afoil-
bubbl es, or the dosage forns nmay be housed in a single
wlorstE qeranigwmtia wi Pl eadle dasade . fome ifesdmd Kingn the

#gﬁéﬁﬁﬂﬁﬁ;fﬁgﬂéfgdéﬁiégﬂfék%fn%ﬂgifég,Kg¥j%%£rg£§45%
forms may be housed in a single container, as in a
plastic bottle. The present kits will also typically
include means for packaging the individual kit
components, i1.e., the dosage forms, the container means,
and the written instructions for use. Such packaging
means may take the form of a cardboard or paper box, a
plastic or foil pouch, etc.

[0080] Although certain exemplary embodiments are
depicted and described below, it will be appreciated that
compounds of this invention can be prepared according to
the methods described generally above using appropriate
starting materials generally available to one of ordinary
skill in the art.

[0081] In order that this invention be more fully

understood, the following preparative and testing
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conmponents, i.e., the dosage forns, the container
nmeans, and the witten instructions for use. Such

w@2amRagony neans may take the form of a car dboreTUS2004/035549

paper box, a plastic or foi28 pouch, etc. [0080]

Al t hough certain_ex I a enbodinents ar i cted
SHATPOES PrBed b FBRE Tt IPFPoD a0B E8i 3F B TRal e
peeppaends efi 1LBiksatAventiney aad Beephepatedbaceondihged
to_the nethods described generally above using
agppioptiage theafCrRE R&t EFFalEVEBREPRI LY 80¥i Mall-e to
one of ordinary skill ing @t [0081] In order that
this invention be nore f&#ﬂ@lUﬂﬁ%rstood, the foll ow ng
Have papdticoe ged 1t assiaggP8otrampl es are set forth.

Th exanpl.es are for .the purpose of, il.lustration
[8H%§?and g%%?ﬁoFOPSaBnggn PSE&%&§ FiﬁﬁFPﬁg(?#ggscope
r@hb1tiken weert aAntR iAW Way pMEXAEBNe alnkiey Repl ifeeal
Cel| Assay Protocol [0082] Cells containing hepatitis
bowiiney seEHOV)(FBSpI i o SwEbe PRE! Atalhe&4iLE - DVE

nt ai.ni % .F ovi .sepym (FBS), 0.25 g per m
a%%réfg,alg\%i t]s%é%&%'é%glfgat(g%g&%p%ﬁents (media A) .
[00@33] Onodagay, 1r,eplepddroneiclelipmonayayewasatsr dateed ed
with a trypsin: EDTA m xture, renoved, and then diia_A

ﬁn t%ﬁg;gggla A

Wi @ N HHEY TR MR T CondEMPIEL 0

wel! |8 1R8edTintid o ¥ArRA0 LrldesitiratiQR Wer @ opl, abed dentie
each well of a 96-well tissue culture plate, and

rew mlr ed tovdonio@et ded 1 tinsd08 ¢l Wgre Padisst dntar each

5 0P S s SR AR 000, e
Qi gt i rapprapsuat ewdupplee iertdatredisx B7°C. The
ST o B3 e oL, 0. 5%
Jeanld169n salde NYRY PMEM S ontaining 2% FBS, 0.5% DMSO,
with appropriate supplements (media B). The final
concentration of DMSO was maintained at 0.5% throughout
the dilution series.

[0085] Media on the replicon cell monolayer was
removed, and then media B containing various
concentrations of compounds was added. Media B without
any compound was added to other wells as no compound
controls.

foos6] Cells were incubated with compound or 0.5% DMSO
in media B for 48 hours in a tissue culture incubator at
37°C. At the end of the 48-hour incubation, the media
was removed, and the replicon cell monolayer was washed
once with PBS and stored at -80°C prior to RNA
extraction.

[0087] Culture plates with treated replicon cell
monolayers were thawed, and a fixed amount of another RNA

virus, such as Bovine Viral Diarrhea Virus (BVDV) was
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renmoved, and then nedia B containing various
concentrations of conpounds was added. Media B w thout

waopsowpound was added to other wells as no cPEPUS2IVN4/035549

controls. [0086] Cells wer@&9incubated with compound or

..5% DMBSO i media B.for .48 h S in_a tissue culture
ﬁgﬁ?ﬁ%&f’or‘:e&{i s33#nceach wfelJii 'engk%‘f ef(ﬁgafg}ﬁgurreagengs
(sReUball eRagkhe sedon WisacomIed,) aBdet Aade@pkicene
cell nonol ayer was washed once with PBS and stored at

cegd@ sCipyiedd ate IRNACeRVPAEY PFEATaPE0S PP bl Riife plfated RNA
Wil %.)th%%tt%% %%@'fp'ra%?ﬁgye m@%&%&%&%mge mhhavedc,3d

a fixed anpunt of ano RNA virus, such as Bovi ne
wiitihamodiidricaed ovi tes iMBYDVE was2@cadded efd icekhsyi and

each well. RNA extraction rea t S as _reagents
CONGhSRRDSYy kiFtl?)aS\;vé{r'e tekadd ngqé‘ﬁ@&c g&?‘s RGeiArg gV
A 18vQird re@gr adat icantels BNA stetala BNA -was cexitaat ed

according the instruction of manufacturer with
frvadibfeire riose sisé NiSnpr ove extraction efficiency and

jist en Einal Ly, 1t.qt; _lpdHgar 4 A1 RGlY N
Wr]epl [ g%r? aF%QI%% V\r/)aééil 1el%tlt§ﬂ! eed%glngléil gt gruggl% gtfl-% %(5 Cnu%tsislay
waldr tdegr ypr edessitng. se@@88)f Aptadifir pedmetrismanlT pRORe .

uantification assay.was set up w.th et f
Og’&eéﬂiaﬁ & iHrr §“§n£h§r6’5 STONE SWE O T %’r% et BA
Slhelc gt d FrRVRVeat@i@ciNAtilcee! 2t1S of W ideriedo
HCV replicon cells was added to the PCR reactions for

tdneaROR insgdtaierst fieat U0y idri¢apvon RiAbath HEVs amsl BVDV
wel |, . erjJnent aly faid.ure . fla d
RrNg‘ijel& (et&ebzf's@é% c?n H}éa 1évelé)%ﬁ%é®%®t%%i%§qélac S

flayderY eindfreHE¢ A Haseehecin wild lwers 1c alfc HVAVERNA in

according to a standard curve run in the s PCR
SRk e e i e Tt HthiBA 1 ST laadE Sor HOv

AVAJemela duedriicmeund duertdmnicudde Galculated same
usi ng the DMSO or no conpound control as 0% of
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
from the titration curve of any given compound.

Example 2
HCV Ki Assay Protocol

[0089] HPLC Microbore method for separation of 5AB
substrate and products

Substrate:

NH,-Glu-Asp-Val-Val- (alpha)Abu-Cys-Ser-Met-Ser-Tyr-COOH
[0090] 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.

[0091] Buffer: 50 mM HEPES, pH 7.8; 20% glycerol; 100
mM NaCl
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i nhibition. The IC50 (concentration at which 50%
inhibition of HCV RNA | evel is observed) was

wa@20os0kmeed fromthe titration curve of any gi RE€NUS2004/035549
compound. Exanpl e 2 HCV Ki 3®%ssay Protocol [0089] HPLC

bor e od for ar ation substrate and

@4009'&?0 HT A5 AY NG %\% “?m - (al pha)
Abu- Cys- Ser - Vet - Ser|-xhy T ¢ H0H [UUQ;(anA sltrp%s%g} ution
(or COngEErg ratton o Sé/é)Lgb&}g)l ce) was

'W L5 SO A BRI P NI e
40| TQLLQ’_LL Trﬁéﬂd\ia";fa-y—v-.a@aewas

r 'n iRigo -9 n assay RAf WH 5 See ve 5

FEKL4M ENBSP5 "M 1 M|IPDrP9H. 5 5 v [DB@Mr i nhibitor 2.5

Z6%MW/sA’HB0 m t NS3 (RO5 25 nM 25@5mMMAB 20 25 niv
(imigizde) [0093] The buffer, KK4A, DTT, and tNS3|were
conbi ned; distributed 78 nL each into wells of 96 well

gd@éﬂ Thighyas, d fcsbatieth atp PP, GridreNesl Gdbd).cdnd9Md;

5 nL of appropriate concentration of test conpound _
desst 1l kst O/ €48 4T DV (1DNBO vl s faor Sorvteloll Jpladde - This
added t ac I ted at room
1% ler%caq%‘rete C? € %O Jhémf wgsbg]dw iated reaction by
paizh4) on of. QQLmLoﬁ)fa;?;ﬁfbpnﬂ\zﬂaﬁﬁB cmtx&mtmas:l(dfs afMtest

concentration i s equival ent or ht | | ower than the
q@ﬁHQHn@VWBS dlssofbed in DMSO DMé% gﬁy or controfs

and added to each well. This was incubated at room
temperature for 15 min.
[0095] Initiated reaction by addition of 20 uL of 250
uM 5AB substrate (25 uM concentration is equivalent or
slightly lower than the Km for S5AB).
Incubated for 20 min at 30 C.
Terminated reaction by addition of 25 uL of 10% TFA
Transferred 120 pL aliquots to HPLC vials
[0096] Separated SMSY product from substrate and KK4A
by the following method:

Microbore separation method:

Instrumentation: Agilent 1100

Degasser G1322A

Binary pump G1312A

Autosampler G1313A

Column thermostated chamber G1316A

Diode array detector G1315A

Column:

Phenomenex Jupiter; 5 micron Cl18; 300 angstroms; 150x2
mm; P/O 00F-4053-BO

Column thermostat: 40 C

Injection volume: 100 uL
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Incubated for 20 mn at 30 . Term nated reaction by
addition of 25 nL of 10% TFA Transferred 120 nL

w@bdogueo2da o HPLC vi al s [ 0096] Separated SMBY ppOTUS1004/035549

from substrate and KK4A by3the foll ow ng nethod:

M.crobore separation nmethod: Instrupentation: Agilent
SPIYE e Jas's EF LE1 FF2RBREFY 5un5’p1é1 A Aut osanpl er

SSLIEIA §0|=um@ﬂd1%Lﬂ$@%t akedoshamiee Gl3164 Birede array

det ect or 315A Columm: Phenonenex Jupiter; 5 mcron
C18im800 gngst ¥Bns; |1508ovm P/ 0 M3OF- 4053- BO Col umm

t herynost at|: 40 C I njlectd on.: vol 1 d00 NL31 Solvent A
(énlﬂlgLC grade water 4 g%%&c?#g\ Lsk%)?esé%t B |= HPLC gr ade

acetonitrifle +9. 1%|{TFAdLi2re %8B Flaomw Max (mi n)
(M/mn) press — 05 0.2 4001242 60 0.2 400 13 100 0.2

400126 100 0.26800 17 502 4do st‘¥ tine: 17 nin Post

—TurstTIme T L0 AT, Exany 3 Netahd S il
¢ EXaTRy'g bfd T Stability of
NS3/4A Protease Inhijpitors Intleraction of Ritonavir in

t he et abol i smagf VX- 950 [0097] ThHearet abol i sm of VX-

interacth an vwth rli+ Anavi IS
T 1i1cC O AT U [T oT T TLAV I T v

vy T 1T

i nvesti gatled ust ng humar? 'h?epati c

Stop time: 17 min
Post-run time: 10 min.

Example 3
Metabolic Stability of NS3/4A Protease Inhibitors

Interaction of Ritonavir in the Metabolism of VX-950

[0097] The metabolism of VX-950 and the interaction
with ritonavir was investigated using human hepatic
microsomes. Initial incubations were performed in a 0.1
M phosphate buffer, pH 7.4, containing 1 mM EDTA, NADPH,
1 uM VX-950, and either 0.1, 0.5, or 1.0 mg microsomal
protein/mL for various time points. Due to non-linear
rates of metabolism, additional incubations were
performed containing either 0.25 or 0.5 mg microsomal
protein/mL at two concentrations of VX-950 (0.5 and 1 uM)
for up to 30 minutes.

[0098] Due to the apparent rapid metabolism of VX-950

in human hepatic microsomes, the kinetics (Vypgx and Km)

of VX-950 metabolism was determined using a protein
concentration of 0.25 mg/mL and an incubation time of 2
minutes. The interaction of ritonavir on the metabolism
of VX-950 was determined by incubating a single
concentration of VX-950 (0.25 uM) and human hepatic
microsomes (0.25 mg microsomal protein/mL) with various

concentrations of ritonavir (0 to 100 uM) for 2 minutes.
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m crosones. Initial incubations were perfornmed in a

0.1 M phosphate buffer, pH 7.4, containing 1 mM EDTA,
WORORIO2020 MM VX- 950, and either 0.1, 0.5, or BCDUS§2004/035549

m crosomal protein/nL for various tine points Due to

non- L i. near es.of netabolis addi tional incubations
TRt 9HF FORrigh EONTRT A Ao Bl CHBTEBE SR GRS oI g © A
pPb&HesQNBhH Ph Ot bR/ 8 VK- H9O ﬁ@@@@@li@mlongtomlgﬁérgso

(0.5 and 1 nM) for up to 30 mnutes. [0098] Due to
C@h@eabpatEﬁnSrgﬁuElﬁ%@@ﬁbruéh?o¥0v&9095%> A hiMgRease in

vﬁﬁgeg e95859§g astassgfosalcs (V and Km) of VX- 950
net a

ol T'Sm was ern1ne using a protein
[ooaehntraInoaumﬁaﬁyZSVKQPEﬂ andcancentubati oo wEae oh
2. m nut The interactjo ri.tonavir_on.t
tRiEaBbl ¥n+8fIW&?éggomﬁhggagfé?ﬂ1hﬁghﬂva?n%hgﬁflng a
m§b9958m5§nqsn§ratVQ@ ef 2 M- 9606 ( Omzh . MW 3 andohmradr se6%
hepatic m crosones (0.25 ny ni cr osomal groteln/nt
@wREM ehrLa0smebnceAl Fa®i 3REMbf rPEBABVIES (HAt BrebBa R

ihhﬁgﬁtgrg1g£5§sl§é ngéﬂgktkggugé ritonavir at

concentratrons u m produced i nhi bition of VX-950
[nmoabol|sRntéhahnghhascbaeandembnensabédrtoomahnbltlohe
ncrease_in VX 95

t 100 .
mEREBPYLAM PROYST SFh . HRERY e W S bo AL g o RERE RGE L8RS

wyéﬁdhhghtBbﬁcéhagxthénéaefdkytaﬁaabelIa@alvath@ﬂaaf VX-
['iver mcrosones (e.g., 73% @2 Mat 60 min. , 7% @20

9RD; mstaBQQ&QFZONCHF812OThﬁnmeCQ§98§F29f)thEPhéﬁCFEBFQA}n
v%[?ESa%Eth oty exhi g%&sgngé”bkaEEEgﬁgbﬁﬁe 1£0100]

onavir BeeR derpn
uﬁelabellswnehoux BefingHowaudr byf oheowyngthhseiacteane

with high concentrations_of ritonavir, activation of
OgYX- bQSG%ﬁeF§EBFFsﬁﬁoé&@P%ta¢ﬁ8uﬁegh8ﬂF§ﬁm8F F8

cbﬁgaﬁﬁag kR VKe93QuBehabeltsaita, t Be 95@§@aﬁﬁea£ of
onavir is unclear. Wthout being bound by theory,

CﬁﬁBé4uncteaseynhy bétphaviesupy sEsylruinaM&ofg0 being
ng Egtgther non-inhibited CYP450 enzymes.

[0101] All of the documents cited herein, are
incorporated herein by reference.

[0102] While we have described a number of embodiments
of this invention, it is apparent that our basic examples
may be altered to provide other gmbodiments which utilize
the compounds and methods of this invention. Therefore,
it will be appreciated that the scope of this invention is
to be defined by the appended claims rather than by the
specific embodiments that have been represented by way of

example above.
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conmpounds in the sane active site, or abolishnent of
CYP3A4 activity by ritonavir may result in VX-950

wheitosg4aoed abol i zed by ot her non-inhi bited CYPABOT/US2004/035549

enzynmes. [0101] Al of the38locunents cited herein, are

i ncorporated herein by refer e. [0102] Wiile we have
descri bed a number of enb%&%s of this invention,

Wd disiapparent that our basic exanples may be altered
to provide other enbodi ments which utilize the
compaundsy yhrveideds Qfl tdinpddianin @ompkhieyigipre, it
w || be appreciated that the scope of this invention
Hepats tie defiimas B/ HE afsards® dimgiidsi togt 1T & han by

t.he £ ' 1S qt a repr
e e T Y T
R Rty epdnaeiosi ith iororc aprd silrgrenddepaitdalily C
virus NS3/4A protease inhibjtgr or a pharnaceuti call
AR Sl (GRS, AR RS0 LY acceprable
dmnoexygenase i nhibitor or a pharmaceutically

acceptabl e salt thereof, and pharmaceutically
acceptable carrier. 2 . The conposition according to

claim1, erein the . [ ti.87.C Vi .
i nhi g't orwes Cgoe pe%st(]lgcdl ﬁ? ggr# Ctadridol%?\c/) utﬁlde Sco]f’\és‘@é) 8%}‘%%8{?
M2 QR¥d3369% s ar WARNDS/MNERYOOY ot elwe ciorpidsitomonis
according to claim?2 |, erein the Hepatitis. .C vj

FEF AL DriiTae q?WR‘?}?Q%IpO’{ QVWBQ/;W%P 3 VQ e és%éi’r or
wdhed£ofs7do2 The conposition according to claim 2,
wherein the Hepatitis C virus NS3/4A protease

inhibitor is VX-950. 5 . The conposition according to
any ope clai me_1-4. wher ei . yt o PASO. i
i 1 T or 1S, Soray o P e ¥ WIURT Materein
the Hepatitis C virus NS3/4A protease inhibitor is VX-950

or a stereoisomer thereof.

4. The composition according to claim 2, wherein
the Hepatitis C virus NS3/4A protease inhibitor is
VX-950.

5. The composition according to any one of claims
1-4 wherein the cytochrome P450 inhibitor is an inhibitor
of isozyme 3A4 ("CYP3A4"), isozyme 2C1l9 ("CYP2Cl9"),
isozyme 2D6 ("CYP2D6"), isozyme 1A2 ("CYP1lA2"), isozyme
2C9 ("CYP2C9"), or isozyme 2E1 ("CYP2E1l").

6. The composition according to any one of claims
1-4, wherein the cytochrome P450 inhibitor is ritonavir,
ketoconazole, troleandomycin, 4-methyl pyrazole,

cyclosporin, or clomethiazole.
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of isozyme 3A4 ("CYP3A4"), isozyne 2C19 ("CYP2C19"),
i sozynme 2D6 ("CYP2D6"), isozyne 1A2 ("CYP1lA2"),

WO s@zpime2@CO (" CYP2C9"), or isozynme 2El (" CYP2BQ1/YS2006035549

The conposition accordi ng B8é any one of clainms 1-4,
wherej n the cytochr.one P450 i.nhibitor is ritonavir.,_ .
ket o?o’na %, qr?poqselg:r%&)nnyacclcr%r UHS A 3 S oF craims
1cyc| GaROFd h tHe Wdyardithicazolme 584 nhibible ciepasi tion
according to any one of clainms 1-4, wherein the
R PASF 3Athi bitor is an inhibitor of CYP3A4 .
8. The conposition according to any one of clains 1-4,
wherein the cytochrome P450 inhibitor is ritonavir. 9.
A netthod Trer congresaisi i tdvedsiddanaiticalBiny toneofofa claims

Hepatitis C virus NS3/4A pr se i.nhihitor, in_. .
B n RO SHTor TS ey SRAHATE af i O e i Gpnavis
conposition according to any one of clains 1-8. 10. A
met hod for treating or preventing a Hepatitis C virus

i nf ecti or® dngidted owrﬁm%qﬁﬂgl%gm%fslt@ﬂarﬂgl%w%w of a

[ent; & Hepatidi i r 1:'%@4 Qi|ase {.nhi bitor
}gé%éa&%las?mceutq%aﬁgﬁz ept a e éa th% er eolfr?rb{aﬁ?S tglent
aytmciyionme RGh noreokygeasehe ndE thidgror @orcanposition

har n%g’?uti cal l}%/ acce \aﬁk.)\l: e salt thereof. 11. A nethod
GrOTHARAST iy 1D i3 b1 I]i't[{/ of a Hepatitis C
virus NS3/4A protease inhibitor in a patient

conprising adm nistering to the patient a Hepatitis C
vi r usl NS3/2 Mgy alser | iR ah i OF REPRIREW® i cal |y

t . £ r
FESELEEL S S dod el B0 0D
adroiapt sthdei sl to tiier qoft idnt A Hagdtodk forC ivicneasisRy 4A
l'i ver concentrations of Hepatitis Vi rus 3/.4
BRIk THRBI T O % M A KON | oY pceptable salt
A 0 81 eXhd s t Oy thenRahd eds @ ddpdstfdesndeed/ i IMSibitor or

NS3/ 4A protease 1 nhibitor or a
a pharmaceutically acceptable salt thereof.

11. A method for increasing the bicavailability of
a Hepatitis C virus NS3/4A protease inhibitor in a
patient comprising administering to the patient a
Hepatitis C virus NS3/4A protease inhibitor or a
pharmaceutically acceptable salt thereof, and a
cytochrome P450 monooxygenase inhibitor or a

pharmaceutically acceptable salt thereof.

12. A method for increasing liver concentrations of
a Hepatitis C wvirus NS3/4A protease inhibitor in a
patient comprising administering to the patient a
Hepatitis C virus NS3/4A protease inhibitor or a
pharmaceutically acceptable salt thereof, and a
cytochrome P450 monooxygenase inhibitor or a

pharmaceutically acceptable salt thereof.
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pharmaceutically acceptable salt thereof, and a
cytochrone P450 nonooxygenase inhibitor or a

w@basoeweut i cal |y acceptabl e salt thereof. 35 1BCT/BS2004/035549

nmet hod for increasing bloodslevels in a patient of a

Hepatitis C viru 3/ 4A protease, i.nhi.bitor conmpri_sing
ad st oft ST MO A BRe o eBAFrR 4 oeody 08
NSIAA Broteasgaitaftiil ok i9hisa NBhaumBgedieedl” inhibitor
acceptable salt thereof, and a cytochronme P450
qRPEEByHen adeindisitisinialy do &hshRekracalt Pclicpptitis C
accep |6 sal reaf . . t I t
PN AN i e R
addeys a3 44 1 atease fi, nhind 2o cydod hiroeec PEGEOhr onme

P450 nonooxygenase .inhibitor are in separate dosa
SRR SIS SETHE BT &rc Gr BUAG TG LA LIy MREEErRDLe
dhe sepaaire dosage fornms are admi ni stered about

simul taneously. 16. The nethod according to any one of
clainms 10- 14, wherein the conpound and the cytochrone

P450 no i nhj hi.tQr. _are i i_ngl e
formiiny. HhEITRT R M eB, Wl BN ApaRit 10
1%, 13hafteriel nhsaiHkpmeiihdd o Rriuse NS3¢ AN ipstoereasg an
,additionagéﬁgent sel ected from an i nmunonodul atary .. .
ettt on 3t (TR &Y S5O S A E e MNP RIS S6t bitor

NS3/14A SHRERASE AR Hddndor of a target in the HCV
['1fe cycle other than NS3/4A protease; an inhibitor of
internal ribosone entry, a broad-spectrumyvira

i nhi kit or;,another c£ytoch P-4 i.nhi,bi .. Qr
corrbibln5tat [ oTrIf‘se t e&%&é.acfﬁgﬁhq% r%’t Ecg(?lg(gclglr &ﬁ}eé: ‘{51 the
Sdriratk’ dosierei forsd drenmadamiditleatear ywagent is Q-
b- ,. or g-interferon or thynosin; the antiviral agent
Y PREGYSLY -anant adi ne, or tel bi vudine; or the
i nhibitor of another target in the36 HCV life cycle is
an inhibitor of HCV helicase,

16. The method according to any one of claims 10-

14, wherein the compound and the cytochrome P450

monooxygenase inhibitor are in a single dosage form.

17. The method according to any one of claims 9-13
wherein said method comprises administering an additional
agent selected from an immunomodulatory agent; an
antiviral agent; another inhibitor of HCV NS3/4A
protease; an inhibitor of a target in the HCV life cycle
other than NS3/4A protease; an inhibitor of internal
ribosome entry, a broad-spectrum viral inhibitor; another

cytochrome P-450 inhibitor; or combinations thereof.

18. The method according to claim 17, wherein said
immunomodulatory agent is o-, P-—, or y-interferon or
thymosin; the antiviral agent is ribavirin, amantadine,

or telbivudine; or the inhibitor of another target in the
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pol ynerase, or netalloprotease . 19. A process for

preparing a conposition conprising a Hepatitis C virus
WONSBRSA40pr Ot ease | nhibitor and a cytochronme P4BOT/US2004/035549

nonooxygenase i nhibitor, ceémprising the step of

ining the Hepatitis C virus 4A protease
LTSt (To H PPt DA
pohjdd e, 20 et dETEPRItdLs€ONDbi nation conprising a
Hepatitis C virus NS3/4A protease inhibitor and a
cytochronme P450 nonooxygenase inhibitor. 21. A

phar eut L .Sd NGk itdS: G M rus
NS3/ 4 pr d %%@%%i %%fé%é%yﬁ?ﬂ Reoup éps}s%a I
oy gemn as eHépdot b 19rQ aindiarN$ v 4% e orasasehibitor
cont ai ni ng direct] on the use of the..inhibitors. .

FH A R TOTGHPT of 1) 4 RPAYITEE I\ g Lo ising

@ﬁﬁt%_@f& bAhdkdrhb A 1 2tk 19e QYdett i@ EABDri®NeOXygEenase
I nhi bi tor.
protease inhibitor and the cytochrome P450 monooxygenase

inhibitor.

20. A therapeutic combination comprising a
Hepatitis C virus NS3/4A protease inhibitor and a

cytochrome P450 monooxygenase inhibitor.

21. A pharmaceutical pack comprising a Hepatitis C
virus NS3/4A protease inhibitor, a cytochrome P450
monooxygenase inhibitor, and an information insert

containing directions on the use of the inhibitors.

22. A kit comprising a Hepatitis C virus NS3/4A
protease inhibitor and a cytochrome P450 monooxygenase

inhibitor.



