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HCV TREATMENT 5 TECHNI CAL FI ELD OF THE | NVENTI ON 10
OOO%L The present invention relates to combinations
WORREA tis C virus NS3/4A protease i nhi BCTEP204H$5349

cytochrone P450 nonooxygena%e i nhi bitor. The

conbi nations interfere with the life cycle of the

hepatitis C virus and are therefore useful as antivira

15 therapies. As such, the conbination may be used for

treating or preyswsiNAGIbR®AIR mevCrREd®aNTONS iNn

patients. The invention alSO relfates to conpositions,

kits, and pharnmaceutical packs conprising the

gconbi nations. The invention also 'relates to processes

20 for preparing these conbinations, conpositions,

kits, and packs. BACKGROUND OF THE | NVENTI ON [ 0002]

Infection by hepatitis Cvirus ("HCV') is a conpelling

human nedi cal problem HCV is recognized as 25 the

causative agent for nost cases' of non-A, non-B

hepatitis, wt [ ‘ val ence of

3% globally [ 2 ) FEBES H i story of

10 Hepsath]u S CTherre@epra:t oln@rgytlm rel@sapptto combipptidns 24

n?ec% ]eI-(IZFp\I-}%%rtllgt o‘y{ﬁ']‘-{Et e bg{%t eslt§| g%?%@%o% ?relcii aet

aIcytédﬁnpmeEwﬂdenm@mqqugeﬁa&&rxﬂhlhéparitiThd n the

A3PRSH T TG0R) nCRALE AL ERrohe didp) TS G e

| nhepatid 1T bheu@mﬁcedirmﬁéwo&éﬂiﬁ@ful as antiviral
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15( ShPPYaPiEE- phs Bachy t 15@'@‘?1““[1660@?5’ Nisedy 5
eXpOsst tnd drHEYe0ohyirapteba?D%0l ihpéeei®k iindi vi dual s

devel op acute clinical, hepatitis
patients. The invention alsc relates to compositions,

kits, and pharmaceutical packs comerslng the
combinations. The invention also relates to processes

20 for preparing these combinations, Fompositions, kits, and
packs, |

BACKGROUND OF THE INVENTION

[0002] Infection by hepatitis ¢ virus (*HCV") is a
compelling human medical problem. ‘HCV is recognized as
25 the causative agent for most casesiof non-A, non-B
hepatitis, with an estimated humanlsero—prevalence of 3%
globally [A. Alberti et al., “Natu%al History of
Hepatitis C,” J. Hepatology, 31., (Suppl. 1), pp. 17-24

{(1959)]. Nearly four million individuals may be infected
30 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 ¢ Virus Infection in the United
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5 while others appear to resolve the infection
spontaneously. In al st 70% of instances, however, the

virus _establishes a chronic infection that persists for
d‘@éé?i’é@“fnﬁ | war son, "The Natural Course of PER{USH035549
Hepatitis," FEMS M crobiol ogy Reviews, 14, pp. 201-204
10S¢49e)% ID. Hepaewlsiny,, 3G obtupBdr vel | Immcésand

Coreiéé)%”of Hepatitis C, " J. Virali Hepatitis, 6, pp.
35- 1999)]. This usually results in recurrent and
pr ¢geessi veliponwbi semiexgobuvertd mcVaomiy isdroutwhlbghof

oftep | eads t.0 nor severe di sease.,states . such,as

o PRl S n N Vel P s Fa Pl bt s,

" Hopalé tdthezsaBfpediepat @eeblvd aheCancedoivm', FEMS

M crobi ol ogy .Revi ews, 14, g£ 211-220 (19%); . Saito
et 9paﬁl'§éne°g|@&¥ri t 13 Bmgst20% |9f dOFFBRCT S ROYSURE: ddie

W Ghrideddanek apaend frobepal pcaltlivhath e R8s " for
Proc. Natl. Acad. Sci. USA, 20 87, pp. 6547-6549

(199839es Us-ofvarsenl v Thenliaeizile CRETSHrAfadinyoBifect i ve

tr aabgeiis; okghbemaalidibl 84y NthviRWAIT £65iH 8bachgoNi C
HCV. [0004] T . pol yprot ei n of
3010298033 -akirNanely ds'Glepel ThHowiléance|and Cephsel D5

O j i an i, MerqSi the .Hepati{d 5-C )
Pr g%ﬁé%\lg%llsé%,&cagf q,lgl i ?Qitl, 'pg,'. B%15515]’- %ZSéY%%gg}l);
N. Thkatwsustl 1yl resuld deukaructenti sgdoprodresdivany

He L1 . u . Er omy,lapa Rat_jen i
NorCh e VR Bt THGAT 1 B O e REES, TGS Yl
87pepore 35428628t Y0y BYQD) as Airrhkamszavh et. al .,

" | zat i.gn.of €w itds C.Virus
conehEt My LRSI 180 el SHEBE i gradhs
ppHepd O3cellll3 ar( ¢88d)jomaTheFHE/ Migmebiobday Hevibies, 14,
pr ot ei I Q.provi de;the essenti.al )
CBRryi T AR HERER T, SRePooty Gaoooorenetieid ¢ vizus
PCTHES20{ A358480cated alitheyild Cavedopmdrdte diS pr ot ei ns
are deriv roteol ytic_cl ea of the poalyprotein
[ ReDgE gt h fare Giomh f “2EafoXBRE Ready SREVBEE 3

of s7hepp. 6547-6549 (19%0)]. 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. ai., “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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J [ " J. Virol., 67, pp. 3835-3844 (1993): A
&Qﬁ@éﬁﬁg@ al ., "Characteyization of the %E@%?“P‘V‘?SS@
Vi rus- Encoded Serl ne Protel nase: Determ nati on of

Pr ot eahasplDepencent TPel ¥protatiain€l eaw adper iSetieby " J.

Vi r ol 67, 2832-284 1993) : G ak t
N BP0t PR 20 B e e ARRER IR Bienar Li s C

\f Bb!ﬁtelﬁﬁiqtﬂﬁgéel 8t Gaaavagaonﬁﬂmmtm "bete\{nr 8l of e
. 1385' -1395 (1993); L. Tonei "NS3 is a
seHFH%t‘pﬁlcﬁ EaddTRS FHGSE5t Brsemo&g? n%r%ﬁlﬁ‘éﬁﬁt itis C

Vi neguméd/%@t ewavagla a¥i £Ré .Ns3/45afd, Nms HAhé e 460D,

(199 [ 0005] The rotein 3 (NS3) cont a| ns a
&_DQ_C&LO aseP%cﬂ%St'Qaﬁﬂaflsﬁél) psP prexadesit Rk

”HJ“@ﬁéf-é/ctQafrltzlaglow 5@'th@nﬁ¥ﬁ§§htﬁné vmmceaeal si@fﬁﬁs

essential for viral replication and infectivit It is

knB¥Pteinaserut REFSFBLIEG IPR PhPTRselBase RRRENdERls NS3
pr %?f‘éfoé?eeﬂ i‘é&@agﬁrﬁ'\:es' nff“\h‘fb‘ly [Q‘afﬁber §33512]e43

"Evi dence Domai n of
I\Iorﬁé?%b‘tl}ralGrPk@tlemt NS3 - FrbEﬁpr\f-‘@ISIlgw Feyer Virus is a

Se i
R
AcadeISEﬁs,"USA, V870l pp.673888 - BB - @1990)4993'FheL f Toregi

ani 10 s.of gq%§ ol & the
Vi %al p%] ygﬁg’?ell%) Il}a%\%egb ék Qg%Llcont an the
seproeespitgt ©dsbepandiis Of vNSB tﬁq:évppot;wSSses Jal Vi¥alur,

do%,s.t.éég?pls" t48§§o jlC(JE&(?IJHCV polyprotein [C Lin et

I'ti s us NS3 Serine Proteinase:
Tr 4080E] eavate. HRENS rpperis ANKS3Pr ooetssiimag aKepeines"

opratPhas R il e Fatte e el Poaed B o ©

t r @8k 8B ndrizynidat, i lamﬂ enenthug, coel deirey H\&é&(ﬂlﬁ:ﬂ&ﬁﬁﬁ%@lral
PCT/ US2004/ 0355 4 established

h
(i ZERLLRLLon pRar tafert VR ar TS A" REARY a¥e Rprignss

hayg sh@njdlileanteséflerirus NS3 protease decreases viral
infectivity [Chambers, T.J. et. al., “Evidence that the
N-terminal Domain of Nomstructural: 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. Vireol., 68, pp.
8147-8157 (1994)].

[000¢6] There are not currently‘any satisfactory anti-

HCV agents or treatments. Until recently, the only
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effects [M A Waker et al., "Hepatitis C Virus: An
Overvi ew of Current Approaches and Progress,"” DDT 4,
Eg 5 518-29 (1999); D. Moradpour et al., "Cur and

BEPRE 2 Ther api es for Hepﬁntltls C " Eur. yCTfU52004f035549
Gastroenterol Hepat ol . pp. 1199-1202 (1999); H.

L.eshablaBre@ntigdrapil forSHE\CIdiQeASSQ@eaueﬂewEéhon
Alfa-Interferon Therap 0 Chroni c Vlral Hepatit]j

) CARSEGE - SR, SHEHRFOTE P60 A RIS RS et
aleﬁfec‘élsdQMEfie@tlsal@fr At phe I-‘pratﬂfm, vieaknams i n
Li ver Di sease, 9, . 273-277. 1989)] and |nduce | ong
te‘?‘fﬁﬁvél‘ﬁwsﬁo%mflfﬁlt‘}nwpéo??% 28R PYQIrEsdy “ oPPTasts BPO.
Vi@, (1bBber fer e riRgs@PYed B1. Chf@mz@nléeaaal mcﬁv@ng
Virus Infection" , FEMS Mcrobiol. 15 Rev
27Hheargpiesobay |Hemsdsas Fnt rEAducE nGﬁzstrmemtﬁﬁolmgw at ed
f%%”&f”ﬁg oql@BEﬁéi\Wﬁ%s) ANd, aEGég»Xgéa Jetand

ati1on therapy ribavirin and g yl at ed
| nkr f ‘é%ﬁl(iRMR(!@(tﬁ}i) wh@v élias @M@ﬁfarr@noﬁ Srapo fest

LATER, St ”Hé ?ﬁ.h?“ J.atﬁa{a‘&?.,ofﬂ]ﬁ Eag”b@i 20
re uctrons in si effects: , the prospects for
ef {E224)ve PaRt i Réﬁaﬁl\tacm aks, r'éidenEffeehs @ianlP@@Oﬂ

Th se 0 sspclate
cof%%?rore!}%ﬁw R A et i M é‘tigg %J? ? enzymes
andls'lEsa)t]hasdcmdmccherledlgeseﬂmtneahsémn virr @Inlyepl foattiion.

25, T CeSSI ng ea e .analo Us 49 f hat
caf rlhie 8 t “BY° %ﬁf—i an‘%mﬁS&SF?%. ency e\ﬂa%sm
asqierdngle pratiaasg,c Whirch Isfedtsoni nyE#BMEd Minrubial .

TF T B of DU ASR JPBELEC nfeRPaC Ut aRE ARt FOF (2

agemé SegylaBed BOrmGICaht apf draat (Pm;emmm@ngnﬁhl s
aeofthe viral life cle . results

GRS c Anfly CiR (G LGB EReEBRE cobi iRy iF iR

'at béqeldred Latgetefdt! (REBPTRELISCAUEE YredlD 20094042020
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PCT/ US2004/ 035549 5 (0008 It is. known haI;l Sone drugs
ar BOFRIQBOPrOEEMERES iyt SER %?l’é’"pléée%naﬂfiré? YsHapc1al

mel-abdd ioRst YR 6844 Yeffects. 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.
Conseqguently it is an attractive target for drﬁg

discovery.
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results in the drug having unfavorabl e pharmacoki netic
characteristics (e.g., decreased bl ood | evels,
decreased 5 half-life). In contrast, inhibition of dru
kP18 can lead to inprovenents in the PCT/US2004/03554
phar macoki netic profile of >t he drug. This approach has
| gdo0e) r epartt 4 so0knawt ags sboe drgysodragndtubolized by
phar macoki neti cs of certain drugs ee, . e.g., . US
PSYERFRECTRS PAPR7 engypes -KeﬁBFhe‘{‘eg%b.{’ ART RIS 110
Agertl:st £haimtkeBrug 4avipl: ufbdvatdielpldddacdiawey et ,
there have been no reports of pethods_for_ inproving the
pifRRRBEERT HStices (819 HeRTFERESE RACHs LRISS 91A d5icsraasd

| pahRLiPFS) . [ GR08bndhukt, tiRREK:HE orAcBe8Fud Qhetabolism
conposi tions and 15 therapeutic conbi nations for

| MInoVeaY thd TDERUPHERGK iifeENe PIFRTRERAI RE i ETRE3IAA
V'quiher&)fl.?ga.seTh'iQhé RS h§HCfbcPQ6p9§?6f@é‘%f methods
conbi natioris, and met'hods would be useful in anti-

t HeorapproviSUVIVERYPIGR MR4RKI NVENTE @ 2ori @b cjrupse [see,
present .k i, O ] ocolggm Lo Q.

HEp At i’tlljéén%— vﬁfrtug'ké%ﬁli’s’ppd?éase ﬁ%?b??br%ﬁlgmb
c\igeohs ofEeniA 3@ rnpndbx \ryen&5é- 66Mhi 3i%La) | . [ CoWEveThe

[ ntipn also rela t or. .t ' a

| R B e B hBRonsh 3T MR o LRGSRl
c @rbirmatokinedesr df ngepar itthissCi nierst NSA/ 44 QdkR]eathe

i nv %iigg é)rovi des conpositions, kits, and

phlé} nmaceutt cal packs conprising a Hepatitis C virus

NI/04A] pr ot Hasx ithhrei iora aeddcitocomporei Pidts and
nooxygenase inhibjitor. The.invention also provides 30

preOBEEbER Yo CRPABAF R (58S BRI Bns, Kits, and

patiesma OE Aid R sDESCRE P iGN sOF N3 dANVENTS G- gt3@53]

Thi s .inventio ovi des net hods fqr. i nprovin th

DHATHHRAERT Prot | LS TOFOPRERATERS - CONRBIFRRLBRD( sk fBhods

201048020 AGT/ Wh20Rd] GRhb40erfpidthi bitors. The

advant ages of inproving the _
s OF THE INVENTION

[0010] The present invention relétes 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 metheds for improving

the pharmacokinetics of Hepatitis C NS3/4A protease




phar macoki neti cs of drugs are recognized in the art

(US 2004/ 0091527; US 2004/ 0152625; US 2004/ 0091527)

Swi:)ﬁ 05{Eﬁ)rovement may | ead to increased blood |e of
O5Gt88. More inportantly for HCV t her api S?US%“H‘%‘BSS‘”

I mprovenent may | ead to increased concentrations of the

pr otlessie dnzhi bil‘h@radwanthgeélwﬁemmp[reﬁﬂxtﬁ tlhle one

errbﬁdi nment ,. tg c;ggnt on frow des. g?’

i BPRH L RE pharHafSRAR R ecs“*&F’gWe% (o a’i‘b

‘NS304 A quaQtoease2 7 Nudizoor go 182606~ adsi ID(Blt/(BIOB g2z ) .

conbi nation of the ;)Lte se i nhi blto‘i nd a.cytochrome

P48YCh i e i e3dpl? i TarFESHA R WEDRLEH

5t hahe Hepaj.i t MSrQ Myt rdAnpl t BaS GcNEhdd ddles , At Re
nmet abol i zed by the c%t ochrone P450 enzynes,

pal BPEQISTIENg Yy T ig 18exsARed ﬂﬁ’b??rt‘%ﬁ?tté%av%f dihso

depppsdd At qghgﬁggor tihatk hehi sydet abol i smi s decreased in
t he Eresence of a cytochrome P450 inhibitor. Yge
|5

corBPHihg aInssmA@fﬂla?ﬂéf"sa%e §hitFi BRY®Rt gt PEo

| NREBhEEY £l SptEVER! kR pl&[x‘?&é!c@ﬁ?né@fcsd%cfr gas&dicis ¢
met abol i sm of protease inhibitors. 20

10 phHf bt AIREERES Ufhltméogﬁomea@earimhmbsqemmaré t her eby
| mppayeth e S0 L8] £ AC G Re Ql%ymﬁl'ﬂhﬁok Ve %ggeeﬁ%nqees

t her apeutl c conbi natlons of a cyt ochrone
NOR$BX ygarddsornkhi GVR'Gr (REYR damitisbha oy "dergngtpated

Hepaht AT CNSHAN B! BLEBSRY TOhDREOL:S Lbgone

ect i nventl co- adm ni stratl on of
t h@emmedpbm elaes eyitoihbote rP4&eden gre@YPparhi b aorly

15| OPAELS DS DR ToL10LLDL S/ EILL ORIV L0880 & na

I oaval 71T
Hephat tilsis Bﬂtmwlxm iNS3éd e qredt easehe rﬁnehlehoe ofh s

PPN AP OIS, IR on R PR 2
! nbl_rbtéa&re a.lflldllBlC()’f aolr aneyPAathibipappxtg@naaeention
BLBLLEL, MO 0051042020, ECT LS00l 02500 100,
20 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
25 C NS3/4A protease inhibitor. In one aspect, the
invention involves co-administration of the NS3/4A
protease inhibitor and the CYP inhibitor.
[0018] One embodiment of this invention provides a
method for increasing the bicavailability of a Hepatitis
30 C virus NS3/4A protease inhibitor in a patient comprising
administering to the patient a combination of Hepatitis C
NS3/4A wvirus protease 1nh1b1tor and a cytochrome P450

monooxygenase inhibitor.
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met hod for increasing blood |evels or increasing |iver

-concentrations in a patient of a Hepatitis C virus

NS3/ 4A ‘Q—E')mt ease inhibitor conprising adm nisteri ng to
tWQ 28580t the Hepatiti s, C virus Ns3/4A BFEUS2aHE035549
inhibitor and a cytochrone’ P450 nonooxygenase

i moabitor. AQAh3 AninddierenenmbodiliEntinoént hirs drovedes on

provi dgs a nethod for tr aii ng a patient infected with
 MAERAE| 9% IBCreARRS SRS SPHELAR PSFRITHY toVERe
PaigneBht Adt fonk) iHeRapadientCo¥i & Use 3L 44 Prol@ASES3/4A
inhibitor; and b) a cytochrone P450 npnooxygenase

| ATCBRABE . I PUPLSPT TREMRSHSIEAr 3R PASETHBA X Jgénase

| icBEhOr end!3RDacAe L8 S Jinvigniit Dud $rexeest athrli®itor

i nhi bit nmetabol'ism of the NS3/4A protease inhibitor

c GAgoandy t THErAsfeo P50 1MPIoREYe§RaRh righd PPEsD-

o gen ki B i | i) i n@Bn e BH id
ef[;b(eag?lyve ?Pg%ﬂrl{%iqb?#%]in\g&gl ?gﬁw@%f tltrw]e Brot e?grgw e @

i msithiodofor Avtemtdnggh ypattileatCpfeqitidowi bh & glepatitis C
aqm._ni.s h . bl aijliablity
of 1{%13 %?ﬁ%aésl&g?%ﬁ@g?%eriﬁggi %%@aes?g@%%htgg%?pgri son to
2(eplae ibivaW aiilxalsi NBS 44 rprioheasdsiencdiobrt hendC¥p a

i nhi bitor. %ng In these er inents, the inhibitors
arcé’toﬁk’g?'g? al%) Y 5%%031{%?%}%8 i %ﬁlg%gﬁeuti cally

ef fomasive TEmouwyteschidee cafpononsoetasa tiiiditor
invention are ., expected. to_inhjbit HCV. by.inhibitin
NSEERA By DRERVEPEIAE 1/ FHPCEEED s HAPRBA JFethe  CPp

i g8 RihkoRsaNMh i@ tepsot Ras®iitohi dbrperundr e Phefefoalel, y

-adni ni stered | t sufficient t .
arFHy Y P SRETTS 1470 FORBSRT 2SRt "0 OBntiet o 860+ Phat

aSarl himduhbventddivel BYOINEDHIA RETALTIAMOBE Of he QrRARALS,
the specific anounts .30 qf each, conpound, my be

delfBHORPT on AFROTERBE!Y i ERSnGARt SNHPIELEN Bt her

cofmamiIdt bhed NE GRMRINBGhE MuchFehaeXd®beoaviiEiablity
adm ni stration of CYP_inhibitor and a protease

i ritfi BiheoPTPER2eeidR1BPT (1R dPFRTRIAY dR, CPERREISE tO

| O vRdaphal amcakinehi Ofe Qlbskthee REOeRs eybnhilidieeras

WO 2005/ 042020 PCT/US2004/ 035549 8 . .
[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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conpared to the pharnmacokinetics of the protease

i nhibitor adm nistered in the absence of CYP inhibitor.

Therefore. a | ower amount of protease inhibitor would

gVO20FR28,i val ent ef f ect ip vivo in the pr&SEfEPIYPsH

5 CYP inhibitor than in the® absence of the CYP

[ r&un{tua&eﬂ to[tﬁﬁb?%ﬂhahrmaao]tmtdtddsoéftﬂ’hes prbveagés on, the
of C P i nhi bi adm nj stered suff|C|ent to
3P PP RO A EBR HALTRESs 2BPeRto Yy Y BatB TGt or

aSrmmated 4 OLovdie aﬁb&ﬁtﬂ&@b&ﬂ@&dx@é inhebRESE Q&ﬁﬁd

inhibitor in the 10 absence of a CYP_.inhibitor.

ceFiVE ANeRBOY MMt eTEREt WhydKe W tBPPPERAERFS cPrf a

adijahepeeot S ihCEROaH@nck N6 6aRe civbei BhOOd or .
| evel s of the protease inhibitor or to increase the

| i (R9228 onceh? ratMeshedopt tHE spABYRASEN i khEbpReynt of

AQ¥ENABeBYSY  addlnd sFBENP T OGuER] St 'tBV&’%f&Jb the

| oner dose of protease inhibitor is therefore used

( rmaatrriavekme*arenﬁ wifsthatpentegbealphitidereasi ppmrinesy to
e d e tiLen
gt Fhe Bt TG A L

| m&mﬁrxcsnom GeP us.n@dbwor 20 Ipr egetiim ep@pdementfs,omhe

beCn?g}nrtl.go ”Efﬁt%ﬂu‘ﬁmgr ik 8r8a dé?%% gl;%(u t%“e

I'nvention provides a nethod fo
prisveriaisegthe Helpaid fliegels ofi 1ths prﬂmﬁaseonnhmbatquuqreMD

co sing.adm nisterin the ti.ent _a) a Hepatitis
&R eReRESFEA TSt SxbB et ik P8 Ul mihy Ryt
cyimhﬂhmnme P4EENHnnagemygEmaS®1aJmhtmnd(mf th0824] As

e reall ed b ractiti.oners if a
nei‘hvoedl fif's ?n il SFS é?rﬁ’geﬁg%d”f}blbtlrtggtl% pat i ent
prﬂ{d’néf&@bl aadd yirednd itvbato paknianst bacenesf38 primcised

FEpatltL é&virus, the nmethod nmay then treat the
|n¥ 158 #Hr%fore, one enbodi ment of this invention

proowadgs a HepaddidienCeyi trtathing/ g4t Hmtiseaneect edhivdichor
and a cytochrone P450 nonoo %lgenase i nhi bitor wherein
t hiée i§ati oPOMSthRABI 228y ANTFRUVIO™ 888/ b iFRs to

PCE?Q¢S§QOQ/Q§§E¥H£ 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 inventicn 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 inhibkitors are in




10

15

20

25

30

9 therapeutically effective anobunts for treating or
preventing a Hepatitis Cinfection in a patient.

[.0025] A nethod of this invention may enpl oy an
%8&?‘%’9‘?252% NS3/ 4A protease inhibitor. A coéﬁ@@%ﬂ’“‘”‘ﬁ?‘”
be 5 assayed for its abi Iit%/ to inhibit Hepatitis C
PEREEASAIt ilow 1 et Tk tirewambuntshdoar treat/mey oy net hods
provi ded herein. E%iangl es.of such_inhibhitors include,
bRESHFREING 2 FPRFT LS &, 1BERPO s 4miiad as

i Mookt or s Al ReSh6d o INAYSivchtie najidnmgdleys aal WO
03/087092, WD 8\%/;006490, 10, WD .03/ 064456, WO 03/ 064416,
WRB3Y B350 60 NSWH b HTEGSS6, 1P MBGSF 0792 L TPRBRE TS PF6,

502481k, VO A9 Bll290 iMAKIA k8B60: £ MO D218BeR% VO
02/ 08244, WD 02/ 08198, WD 02/ 08187, WD 01/81325, WO

oy 7magimdsnbngyn 7igyddle app and/sue Py, neihals erayydedo

0%&38939, éAngQéQ%ﬁ%uchl?nNRﬁ%%%é}élué@ 9246444 2o N0
99750230, WO 99738888, WO 99/07734, WD 99/'07733, WO

98ins63d, t oADCOBPAGEHD  idenpi HBFP 2494 nh i) 0B7s1 267 95uCD

91/ Q 0 [ USSs, 9, :

DS BRID eIl LEBUGISET, T SeB803001aas  D0s4s0.

USR002008146:5%4, W 031 G 64dd-6Br BR 3 /835860, WD i/§6P826 Med.
L 8D 713- 18 ( Y I,

AR A e b e N e L e

DWOs 02AL &6 %] WO BR H0FIF6 MG, OTHERR44L et . 02 AB19gp.

1571- (2000); jdnas-B t . j,Qarg. Med.

C%émoz??_se]téﬁ)’, %0?%%5%6397@”(?663); an%l@.&%gpl ante

eWoabi /e 678 @or g1/ Werh?,CWonoo L5929, WO, 0pfN9sBB71- 74

(200 iC forth L a ' rat ed

h8PePh B3 e, EReEFtan nWhor R Yol S0 fe

i m}mi bbyor7is weebegt IR F,r am HébaE0UpOWOdss Ofc 680,

03/.087092, WD 02/18369. or 98/.176 pecific

ei5odh Er50 HE PRAT 67 1%r o380 AR o886 - {BuBaR Vac 050

| 958, 690PLtd t ies, s6€VersSi lokeoopeyitsisdeni vel d a2 oNS3/744),

protease inhibitor wwth a steady . state bindin

C&ﬁgpgﬁ?O{Qﬁ*%' Hﬁzg%&ﬁq&§2@2,Oqgék%ﬂqaslBrunet etgal.,

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., Bioorg. Med. Chem.

Lett., 10, pp. 2267-70 {2000); and S. LaPlante et al.,
Bicorg. Med. Chem. Lett., 10, pp.'2271574 {2000)] (which

as set forth below, are incorporated herein by
reference). In certain embodiments, the inhibitor is
selected from the compounds of WO 03/087092, WO 02/18369,
or WO 98/17679. In a specific embodiment, the inhibitor
is VX-950.

[0025] 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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VX-950 [0027] Accordingly, in addition to the NS3/4A

i nhi bitors described above, the NS3/4A
S\E@%@g@@o?onhl bitor 5 for usg in the methods "PrEEELLEY?
conbi nations, conpositions, packs, and kits of present

invention is 950 [ 0028 Pre'f*E'{red conmpounds for
use in conne thot 'S Rk i are those

‘wher ei n the suffi/citentfjy s$table to allow
manuf act ur e arfdi dm.n| sfb’ra I on y net hods

known in the art.0O Tym c'allp sukh o are stable
at a tenperature of C or |ess, l/n t he absence of
noi sture or other cherically reactive condition, for at
| east a week. 15 [0029] 7 ¢ (and ot her conpounds
enpl oyed in accordance wth.this invention) may

coro®2 oneAor:on@imglyasym’redditdowatbonheatbtﬁﬁdmnplr@ttwe
[ as race and rac I es,
TIPS S dRBEE S SeofRY LR AT Stk Shhdtor

5d| 86t efsoey SheAhétisidy) prot@sded, ZGoﬁ@Irﬁ‘aitmfnst,hese
ounds .are ex ressl(%lgi PCl uded in the . present
n

i nS R 1985 e hPaTKS e LER o EREREYT b VSPHERB 1R or
S vmnéscguratl on. The D- and L-isonmers at the N propyl
‘%f'n of - are expre sl¥1|ncluded W t hi

EhLBOFhG ent B5RL S0 GOTBPALY G UeRnTD| SBmeErpn with
I nEhDQ’eﬁniéilﬁ1oﬁh§f@m}@§lenﬁhéﬁélrpfthbheoﬁ;%lﬁi&irib NS3/ 4A

pr ot ease ma used in_a nmethod of this jnvention.
10 Thaebt rsdentiy| BF?B}% tq pdlayemamiteciree fd linited to,

ri hanayi dt MOcRAL 4 44 3hma 1 KBY AfcHIRa8| Rnovd Glre@Rdoayei N,
4- et hyl pyrazole, 30 cycl osporin, clonethiazole,

ci FEPieRHY,, PUFBCERIDIIES re AFHle42bp temperature of
PCIM@%P%Q@?%Q thbkl absence of moisture or other

chemically reactive condition, for at least a week.

15 [0029) VX-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

20 forms of these compounds are expressly included in the
present invention. Each stereogenic carbon may be of the
R or 5 configuration. The D- and L-isomers at the N-
propyl side chain of VX-950 are expressly included within
this invention.

25 {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,

30 cyclosporin, clomethiazole, cimetidine, itraconazole,



10

15

20

25

30

fluconazol e, m conazol e, fluvoxam ne, fl uoxetine,
nef azodone, sertraline, indinavir, nelfinavir,
renavir, fosanprenavir, saquinavir, |opinavir
358&9??’3‘&?.‘%, erythronycin, YX-944, and VX- 4 FETIUS2004/035549
Preferred 5 CYP inhibitors Tnclude ritonavir,
ketlormnazole, midwlaeabdpniicivioxadinet Mlluopyt AZ0) €,

cycl osparin, and l.onet hi azol e. [0031] Methods for
R RAG e h ST A P oo LB BurRE LB AF T b
Cy{mnarer Pofhsmpeexygenashqachavit y 1apenaddiknown
(see, US 6,037,157 and Yun, et al. Drug Metabolism &
Di $pGeiirAoRe . arytiremypht, AE3 467 i“l@@/%‘)’f?7ForPreferr9d
exey il ionhihi COPPOLRA ukie b Malivat Rék sJB¥haRE1ENCUbat ed
wth_ 0.1, 0.5 and 1,0 ng protein/m_, or other
apPrORAnErBY ¢ En deffe BY T Y62 OR B nafy HEFROF ¢ ni ¥bsones
(eethmethnaceiuercial |y avail abl e, pool ed characterized
hepatic mcrosones) for O, 5, 10, 20, and 30 m nutes,
or [RHEr aPpklnss fo& PeaRyinEnthfcapirldsyneé dfcumpound
aLi t ey j QRS be
B S R G KM
angh@O riiseet €8S 20 037, LpTV | aret &pn, Tee alampirag Hetelsd ism
anglyzed ot Rt of N&,o1Pr gﬁe”ﬁ;g. Q;Toat-%vCPi%‘#P‘?- Fggubation
c t “prodiée™a l'inear rat€ of conpound
mee¢xdg lies mAwedhpdmdusedbe aavplivgeed onay deet herubatetl egth

[ 0032] Typi i . I d_de j jhetics
200 e compotae REPspuliil phro et YBRbPE- bR o
of cortiesrppedcance humacohppamid myrdsomtet dengned and t he
data anal yzed_according_t chael i s- Ment.en kinetics
oy et R el el pd e SRR St Rl L 0
r egi@ssiomes) apfat Y&, ., 30, (D033hdl Bbidurtutes, obr other
met abol i sm experi nments y then be _perf d. For .
X B LA Ot PoRi8S ETEEREFaPT o ND! Rrgenghn tigs
i nepdxained whhbreDolmrabhuidis hagabe Cpel fradnes then t he
absence or presence of a CYP inhibito -JS?SUCh as

e

ri PRFRRAS PEURER?E 1 AIEERIPGDIFET a8 7 giaBbeR. As wo
20@@1‘%&@%@8?0”11&%%@855\@/ 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 Vmax) . 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 exXperiments may then be
performed. For example, a compound (one concentration, s
Ku) 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




12 woul d be recogni zed, control incubations should
contain the sanme concentration of organic solvent as

t | ations with the CYP inhibitor. Th
d%ﬁggﬁﬁgggions of the conggund in the Sanpﬁ5§“ﬁ3§”ﬁ5“9
quantitated, and the 5 rate_of disappearance of parent
coMfBtR P PIenided er¢ANEQL WEUPatires Bwy erptatsed

as tRePBEREWARR R ar LONIOLrgEh1 ¥ idol vehPOZ4] et hods
for evaluating the influence”of co- admnistration of a

NS3PERORE B thnkhe)| €6 1ahébbrBYP The ¢omddsitretions aof
subheCtofpsud 59 Iéﬂgv‘éhr%lf\s.goﬂél{' qgez%%gﬁ): 'tﬁﬁ/ds,sggg the

met hods coul d be used i connection Wt
5i n¥ehei oh diPapeeerante atheaphal morpleundt nay iact of a

conji ' j.€ . I fif fromtreatne
CoStaBhLA, WIRhCELSed BRI ARERR L) 4 (R ERN
Speeontrehldgtivitj ect s that netabolize NS3/4A protease

i NhiaRkLLOr s I e-cho for_treatne according to
t hihtg ta?%j\aent &%#.hgggbfé%tei’%? Hggn}%tta eollflgguw 4 &d-
pr edeasest rathicoi bérs MSA/aRspyeleaser iahibeest 4nd a Cyp
greater.extent than other subjects uld be preferred
10d BPbEbLEET g ppBledumreatlon diteymy aUbHRO /RagHER b,
[ 0839] s¥cIOYR tihadbedwId epLeyedind rRohhkst i RlhoRh PRY
be ,an i nhi bitor, of opnly one jisozyne or nore than one
i SOPVRRC19T YonGeESE  hhithe BRATMGHLPet hor B Rashz §fed
t heombDhatidror BaYj e@VEHAe! R&S1d HahBE Lt Ofkeonl $92% PRent
nore 25 _sel ectively than another isozyne. Any such CYP
i NAEEPTSIRT hey thés uiReentioa petkbdhsh baigelenkedti on.

15[ 0836k mnqﬂ,ngw? e ONE t2RPOFEFENL iQE {184 Bad rb‘é%%&%’@

provides a nmethod for adm nistering an inhibitor o

CYPBPRADHRr % RS3A4Re pihsiseas £oF mmemtrent agrAsfdng3te
empads "Biferftfi dhlll SsifWts PRa P83 1 2e MBI QG %ﬁgsase

adm ni stering an inhibitor of isozyne 3A4 ("CYP

i sép)ivkl e exteyPP Iy Pr pEoksaRt D6 (IELEG ERLent

| SQAYACOL HY shib % | 892 (s@FaGUL R, or

isozynéOZEl ("é%%%éﬁ% ?ldlﬁge oéﬁﬁgﬁtg Wﬁere #%g
20pr reateenthmasiording to this invention.

[0035] A CYP inhibitor employed in this invention may
be an inhibitor of only one igozyme or more than one
isozyme. If the CYP inhibitor inhibits more isozyme, the
inhibitor may nevertheless inhibit one isozyme more

25 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

30 embodiment of this invention provides a method for
administering an inhibitor of isogyme 324 ("CYP3A4"),
isozyme 2C19 ("CYP2C19"), isozyme 2D6 ("CYP2D6"), isozyme
1A2 ("CYPlA2"), isozyme 2C9 ("CYP2C9"), or isozyme 2E1
("CYP2E1"). In embodiments where the protease inhibitor




WD 2005/ 042020 PCT/ US2004/ 035549 13 is VX-950 (or a
sterereoi soner théreoL), the CYP inhibitor preferably

i nhi bi CYP3A4. [0037] As woul d be appreciated, CYP3A4
a@{}iz&s.{nggo%os broadl y observed in humans. Ac CETAISAg#R5S4e
enbodi ments of 5 this invention involving inhibition
of lss¥EyRe0 3r Roglkareroisepect eebneothe tpplGable to a

br ; Lent +]:003 Lthe met hods herein
[ n\c}glﬁsgéggﬁi%esﬂt%?g?ffgn%}}m[lggnﬁ%%li'ons of a Hepatitis

C V%0321 NS3/26 vordtebs eappdrechat &t S PAAd actTirticyhriene
P4 o) €.l i.hitor. Such adni nistrati on ma
o BoRBRY SHAENRRC 0! - acell B9l Ll Bl e BY |
5i nd¢hiadesneehtiitinstierehginedahibithidyi todr isozydee 33aMRould

dosag r.in_differen dosage fqrns. \We

ad%%nf%}s{{)%éegdé) i g’lef ?%?%h ab&SSB%ea OFgr IREAT

i nipabieots. may be admi nistered at different tines and

in rder, 00 Accor di ngl thig inventian

VY gl RS LTSS AR S M TS UG-

adrdombshet fishd efebhrépaitths theiHepaikhyhs Gotdass

NS3/ 4A§grot easg inhibitor in the .20 same dosage form
100, JPRIBLEAT A0 @oSEERCH TR s P4p D ericopy IeRRsymhibitor .

i Nigulht 88mBiih 0L BASKY Ml RLESFrH €0 adnidi stered in
separ ate dosage forns, each inhibitor my be

ad T BE 8F RF IBout CoraMirdsE5asiqn iacl uipatadming sterbng
CYR &AL 1168 SN nbend At 8b85&E FRmaBY 1 MR drekbad 25
around adm nistration of the protease inhibitor. That
i s dopRge P Menhi Wheoradmiynissenemiin diéfevepy idnsage,

15t 0GRLRET Mid Rnndb i Gt BEn S r ot e
nRCETT br&lél'_ﬁél SRR e e e T
sudimeRa@nd Ha @ Prdehi t or affects the metabol i sm of

th r ot Lahi Pl t Qh.: F I ' ase
roRreby O JRED-ARGRY | Hnipl PRI Beptlagd ebliohe
shobhedeibeted (YR $nbikiddrefier ednirtd speoed aseyd thleirbivi ol

LZFP?FF%éggﬁéf%e% @99&§"N§§7ﬁﬁeﬁf5¥é§%eginhY@fégfqi%hghe

20 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

25 around administration of the protease inhibitor. That
is, the CYP inhibitor may be administéredrprior 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

30 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).



of the protease inhibitor). WO 2005/042020
PCT/ US2004/ 035549 14 [0041] Methods of this invention

n®Y% z@blsi?)& ionvol ve admnistration of another ol’?#gﬁ%ag&tssm

conprrsing an additional agent selected fr
i rmmunonodul atory agent; . an antiviral agent; an

i nhPBEThr ofebpvdR ot dhde: inven: ionhmaY t dksofinyrdvaer

t apgRind &t e olCVE | i Heye y 28, 50
i nhi blrtlor or Ocon‘ol nrgtl onsl:tsﬁ%cr%gg% Eeﬁ%f gpaﬁ

Ac@BAHt HRIL aPRNE et IRGtednboen rpehtmmpwptsodulm@m agent ;
pr Qyi t o] [ [ r NS3/ 4A
B e T R CP R B I AT, LT R Bl 40

5 anghhipitar @éeﬁnctmleft@rrabtyllartfmﬁcvl—m@gmule Sach
ant.| e b ted Le
ThEStEAnEITAE LAnSEe, W BBiREi o aResLe:
i n{8P42) ons Acpeyginglet der auathm@mbndenérm onthas

co Sin her ant.i.- V|r nt s

o TR on, Bt BUTRS el S Blesrl, Sl e T nere
i nNBB)!‘tIDr:srot@hSIaepralu}:tmt:Src proiredsdsb{ NS? NGl another
|nh| itors ;and hi bi tors) nhlbltors of
100t ABF 3 *target §9°0 th%Nsé—%\? Frrﬂ'fean AP eHC*'n‘?ﬁ% 'ng°>4

hehntasmradolagaratasmclaﬂé nehal drephoet edset dedhichi, t or s;
inhibitors of internal 20 ribosone entry;
br SBEURPERANGRPYY ragenttni BREBrag dsuch- asand VPDH

|nh| nds..of, Uni ted States Patent

ApoLEHorte” Beoy CARO WIS 00 od L BE PSSR o
V‘Dc@ﬁﬁd&ﬂﬂ% an\i&ﬁ‘_&x‘ldﬁﬁﬁlotm Ht3633#al ad’giants, such as
nycthenollc ac

d deri th
A S e ek L O TR R R S S PR T
VX094l4épaﬂ1ft1@Oprﬁ@Eéd3§é& Qﬁsangsaofmhwﬁt@km\éeld YIS E
O:he agent g _non-i nmunonodul at ory
fﬁbﬁﬁ%&ﬁsﬁmw LR as) OHReF tt}é*ra%a ’r‘h %THFHaH%ﬁ]

WI EhcBe colrmqua@nﬁfhéno%stenvg alsBG| ggke, but are not
30 linited to ose specifie |nV\002/18369 which is

i n&‘SF'ﬁH%ﬁr&}eﬁéFe%’ﬁhWWﬁeré‘?’?@é’%@ﬁ ok, ’d‘terﬁ‘&ée 273,
20| | REBoSoM? Mty PaABEoAY Apekt Bln 4 ilr@1P 2GR Kt rd, | BEcH 1As

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

25 VX-497, VX-148, and/or VX-944); or combinations of any of
the above.
[0043] Other agents (e.g., non-immunomcdulatory or
immunomodulatory compounds) may be used in combination
with a compound of this invention include, but are not

30 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] 5till other agents include, but are not limited
to, PEG-INTRON® (peginteferon alfa-2b, available from
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(0044] sStill other agents include, but are not limted
to, PEG INTRON(r) (peginteferon alfa-2b, available from
\éﬁ 2@0&/ 042020 PCT/ US2004/ 035549 15 Scherin

PF0PRPEh, Kenilworth, NI); | NTRONA(r), P%iTﬂ{Sé‘F’f’W&H

al fa-2h avail able from Sche B Corporatl on,
KePfskagnc OFB‘iratrlPBavF?ﬁl#"(O}’-t et BID- TNE8PNr A0Sy | - | H-

1, Binddlreir84 OA Prai282 L hoxadd 1de f r8M aéér?ekillglg; ee %A%l%n

Phar maceuticals, Inc., Costa Msa n the
vefend IweasR, MRt y188B5Timyidi-beha ERfi wiber ) ra RERETREL( )

1l a DX SUS
5o 9 RSP RCBR onid ) o EPESUSC)
(p@mnﬂa@ﬁﬁélmﬂ-sfallm 2aC<asAm Mebhe Gof fdemanibed Rochae
N

alqﬁéaﬁ%ca Igl\t%}l{i ;%f e from (}—'g)"f ( %gﬁgg%tn%géhle%%{fgéy NJ) ;

BEREFRERANY @wmcmaftaoon Iaérhelwozthyam)ablcepmmms@
Bo ' r 1ngel i Phar ma n ef| el d,
S e A e R L A
i e efref- elaoasa:Bl}zdﬂeaﬁoSﬂmrﬁmRade ahitae}d Hrom

VELLFE (ipterferon al pha nl
R LR a bt et D B Fa Pe B ELP R o
AL}EEER@H(-m}Lﬁ Radhe, UNGE Déy NaIY T aBEREHUR® |(RheétLRRS aRge
| nt, iﬁﬁf%opr Sci_ences, and avail abl e from Purdue

Fr?ed’é’ﬁ omcPpehningate IpgpbRe it AharBRCarHifRl .

i mre;rfemagaa;elzﬂ ey ur sdvisRbR® i querE@EdZPlend of
pe | at a ha interferon 2a or _2b; consensus al pha
%‘Hréi f ?Igﬂ'rg‘é'ﬁer FREODS aushhar ySyside r°m7va11able

V| %Elgwiﬁamo | NREREEN(wALLFBRBEY RAY ek fet Sk hﬁ;ﬁlﬁg nl

Pl ough, | nt ef er on- al ha 2B + Ribavirin); pegyl ated

- rﬁV@rlfléPéﬁ %?%gleﬁedﬂ?llqem Lgg- q|Grestf Brew®in)as and

S&(L@EROQ@' Pead-ahed 6ﬂ0né(td.1)ra|].n5§;5ﬁ£ rl%eé'kQP@nganade by

Conpared with Interferon al pha- Nonci rrhotic
Pt EFE S TR t ¥ iEMCsHi cang pataidable [nampRusfegyEraaeripp.

43@&3 43%%? fzo&ucknteci@@§893 %ﬂu@%@r 522;?%; 1@1'6@94?(311%:{_' Ia:ﬂa,et

i cacy of Consensus ron in
Trl@ettuwéf#t abpha g nteréaren Hépapagy-‘sateﬁ alpbe r betrdegbn

oAl oy 10cilne 438 2806200007 (aKRRODLgSL0l d or

"natura [ nt er
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 (HeEatologx, 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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interferon tau (C ayette, P. et al., "IFN-tau, A New
Interferon Type | with Antiretroviral activity" Pathol.
Bi ol &Parl s) 47, pp. 553-559 (1999); interleukin 2 WO
VB30§A98Y0 PCT/ US2004/ 035549 16 (Davis, GRCT/USF004{35549
"Future Options for the l\/ar?ggerrent of Hepatitis C."
Sefpavdies GNLListeralDi, sersirel Opt pPns b3~ tﬁ&ZMeﬁﬂ‘%%)e'nt
Inter|l eukin 6 (Davis et al. "Future Options 'for the

JeReniti? GpSemiparein giver Piseagey; L3y BP pilldase

19.120019868; 111x¥te(r11%891n é N(oakligukt 112 v¢Revis opt@ohs et
al .. "Future Options for the Managenent of  Hepatitis

cﬁ'orséﬂ?ﬁnlzﬂ?%aﬁ?fmtveﬁ BpRaddsds §o §epiness. in Liverggo)

artsils%%eowdspg halpsenhancedshe develRRAERAT 191 (pdwiRe 1
herper—T cell Tresponse (Davis et al., "Future 10

Qft ilonstf 8k - t HEFURTEgBREINSO EOFeRkg iManagemensf nars i n
L'I-Yé'ﬂat@'t§sa§e“ ileg_'nlnggs 193::1le f)i!-ggag&)e) '9' SB?' ngdauded

are conpoun S
i ntEMoer oAnd | eprersiungs ( Thatulsakapoe, tie Blevetloament of

o LA PREBE Cotan EPoRAUE pavte M Ak on TR Sy o

J.Ontmoensf Epont i@y tMaltiagenets .of Beépppitis6s- 73 enimdnadiing,

but. d_to, ded |
DU ALoRgLabd M2 0. fioule (sheanded s ENAL g o

Prareneospbuodd st;ha&alademulemd\lthe" symurecriisd of ai wrer fmdn
ohal TaloRhe. (T SRGLL o8 61 20.1M U IRd T difad

renogmraed:.bg, seknal]]ysdspram:l idtliioheas Agpllpaote:asﬁ Novel

ﬂ!? bi &ggpgg%&ﬁ%@nl Ehi Ei teorE woul d_be . prgf erfllb{}y op

adm izt ehetlu@ind | butNevermdielleastediaid)i dguBbe herminded
limts the nethods or  conbi natlgns of thi,s inyention

t Ry 3dPBEI PT LU COIGENR BT “oFPr EQRTARY S#Rus3 each

COpRfifbdof 3@ modrataki fehlacceadisy, toM.his invention
may_be adm nistered se aratel , together, or in any

c o HEITEAUL RePBH2ndaghe PID BRPRILLAREICR0
pragiddin@aer §. APSages . ObedtmicRnl er o0 wy e sypicatdaoo) .

[D045] As is recognized by skilled practiticners, 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. BAs 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




measured in IU (e.g., about 4 mllion IU to about 12

million | U) [0046) If an additional agent is selected
f CYP inhibitor, the nmethod wou
R ?@‘% enpl oy two or WD, 2005/ 042020 rErusananssss

PCTI US2004/ 035549 17 nore CYP inhibitors. Each
C ongon V7P ﬁralgxihaﬁe:ca:tﬂn nEstle rastiponento mayo benpdmi nictaged

f Each be. -Adg i st t
bopl oneBa"nfe 35ab8" FRERY, PSach (UM Bof 48, e
[ n&ﬁrﬁnlrtwmgreﬂetcﬁ:\ﬂheﬁpanhem tior ananeirdgry. addi ti onal
A TR | ofyt SR Biotdae IRREBL A ORRUTCEN ™, o1 e
5 admmmtwlredah@ mypaﬁldemonatmegemsaﬁa%q@r dbeaskted in
hi bi t the C hi diti I t
B bR € AT e 0020 s L P00
exaifbed; ofhaohiapd %r}&i‘soh&rﬂﬁﬁsltﬁheblﬁd)ra paByehe, the

fornulated in one eform e..CYP nhi bi t or
TR B R B ot S LR SR TR Y U

angadeyi a3 aggeh0iBy ARYfSaRALEkE tasagRr farasy my be
adm nistered at the sane tine or different 15 times. It

10 s hERMRANSE 1GRder ERDGXATRAE: S NSAT H tRIFCEREGF diniHPitor

?‘dﬂh@!ﬁé Foedulhtdd N ohe "BoftRel @dr@Usdn tihat ctbe CYP
i nhibi tor woul d decrease the netabolismof the NS3/4A

pr bR o AN Eof s tiprahddientofay RigdrE™bretiibnt s) .
[ Ogééét}é‘}:CQBthchYer FALYEr r &NOodhAP Mertirak Bi Sogdle

I nvention provides a conposition conprising a NS3/4A
pr §¥es anayn BEbREBINisHergd piarthgc 8a0e caineg cxceépfamnre

1ssaL£me§|1e&%ogFo§ﬂ§ 53 @XBeké%Bda L@t @fp &nhibitor would
phar maceut i ca acceptable salt thereof. According to

a pe a@mteéﬁﬁo@}m a tlhfee NSTiah pch chsé Lhni BIR or
'518{19?%(% WBufd &bk gnkh@fnte%%bygsra GG LeRss/ de

vira in a sanp e or in a patient, wherein said
Vi puet@ar&mde@lhltm:%vamtberadﬁbtppaﬁéaweme@é‘séawtﬁ or

th OH%a l'Ac%orﬁyﬂ%f§ ande e P gﬁ?ﬁéﬁﬂ‘ﬁ%'ﬁﬁls

le carrirer.” Al ternative a conposi tion of
20t h|1svenntv:e:m ipgrvidepra segposition Comprlslng 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
25 an amount effective to decrease the viral load 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
30 an additional agent ag 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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30 an additional agent as described herein. Each
conponent may be present in individual conpositions,

combi nation conpositions, or in a single conP03|t|on
[‘B@&@f"owmphar maceutical |y acceptabl e sal t sPEf/US2004/035549

conpounds are utilized in these conposi tions, those
s &@tes PREE oD 0 42020 PAMANSI00¥d DBES 49 oi@ﬁtrmce acids

Pralerably, deroiedelr B RN & Ps.9L930E Agl ds and

bases. I ncluded ampong such acid salts are
f A1 @vADT : cacatate, a@mﬁa:tee addyiatat, easasmﬁaate

bazarhe., DREANR Ui fQNake pPLedal oy, Egutayfate

citrate, camphorate, canphor onat’e Yt Spent ane-
prcumr@nat ecampfgimcenatmpmdeuyf@wltfe&lt 6yclopentane-

n unmar ate,. gl uc ano
gl ycgﬁég oés)pﬁ&%lucﬁg?ﬁes'uIdr%gfg),’fs"ﬁ&eﬁgﬁho%’f Angsl SRRk S,
hyﬁimracrlater |gﬁﬂmcdh¢|gi;:abdsaﬂé dlgly&wﬁmio@dlhde@ hemlsulfatE,
roxyet hanesul f onate,. | act at e ate,
%angg%'f?o gnoitﬁaﬁﬁ{dﬁgf:@# gﬁ&ﬁé‘”’?ﬁ"&é‘ﬁvnate
o&qdﬁbeodmoat-&ydﬁeﬁ?éﬂlﬁh@supﬁfﬁﬂef al8ctate, maleate,
ival ate, propionate,

3- p i onate, picrate,

SRRttt Rttt e ndiitna) Shedi Porass) abisdigace,
urual@c:ae@atﬁam&&%e pati adtRc| peesarraenei um sal ts, al kal i
15 netal _salts, such as sodi um and potassi um saI ts,

al K RAEREL -REGRIPNAEE o PICHAEE, R a%E  CRFRR 1RR%AG

NMR@Re$hhte SaldrErac&al Eﬁd@yﬁha@é,@%@s&ggé%d such as
di cycl ohexyl am ne salts, N-meth [ ucam ne, and

sAINCecanPAani R3sachakts dnchude W@mhpﬁesall%u adkakind
Selt@nit Ba1w2d), [RCRO0hs ABunt BRa %%a%sawgagl% cq Ff(é‘i:meng

groups may be quaternized W th such agents as [ ower
alggythhretafegaltauchugs %phwlur@tamw magReOPYIm sahts,

b c [ niRl ] in
sﬁa%ilgts egi%ud}%aaégd?%eﬁylﬁeg éé) 1@?@1%@1‘%\4 and
dlsé'thIS stitethyd, - DF ghecariaen hla:ﬂla?és’,szslslmcama@ detyd ,
as“yfézlﬁ-{(%] ’a@? %{ apyly ghlrigdes, bromdes and
ara

such” as benzyl and phenet hyl
br[@ﬁﬁﬁbs arﬁilsc%héhs.bWCeniQrogﬁd-Cgombmglg)lgroups may

dib%pﬁﬁﬁj:g}r?i ﬁrdogiggﬁssﬂhe atgggEgbaYs %%L%&: n?ﬂc‘yl halides,
such as methyl, ethyl, propyl, and butjfl 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 composi.tions 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

biclogical penetraticn into a given biclogical system




[ 0051] The conpounds utilized in the conpositions and
30 nmethods of this invention may al so be nodified by

endjng appropriate functionalities to enhance
g\gﬁé@é)lovgmbl ol ogi cal properfies. Such nodi f?EW§@ﬁ%°3§F%

known in the art and includ® those which increase

bi ¢& afi,callopénelymgthiactici oy €t efn, gb¥rtrdl cmle@goﬁal s@tﬁrﬁm
WD, 2005/ 042020 PCT/.US2004/ 035549 19 (.

| yIRFERASE Qﬁ? eﬂalééﬁf?éFYnéf\F66§5§y%‘%lé‘ﬁﬁqlitY 5 ddev
or abmaVvidith-abibhthyy injecedse, Qb hédabolasal hodvalter
admnistration py injection, alter netabolismand alter
raf%t%fOfeﬁ&‘FE?Fb%" 5 [0052] Pharmaceutically acceptable

5 cafgossys t h@haﬁﬁé/(;edtacHSEﬁ‘ ddtebhebte CATRASKE O may
include, but are not Ilimted to, ion exchangers
al DR veed APy RNeS SMBRRAE tons (1861 ves n PWe AT BYbt ei ns,

SUE fin Ao d1WBRN 1 SET AHBIRAINGHEL N, 21 WA BT a SHRShLANGES fitel) as
phosphat es, glycine, sorbic 10 aci d, pot assi um sorbat e,

paleFHihigly 6EF LB LIRS OPesSWIN 28ahWPall SETVEgRE RN
faBﬁff@xp'sql%st &4 o124 b &{ospﬁlagﬁér%l)gﬁ§e,s§8fbﬁs

protam ne sul fafe, disodium hydrogen phosphat e,
10 potasdi mﬂtlayen@rge‘?pmsphm@1a§oaim¢1&weorﬂlla‘éur% 134

sa di S I Licate,

po%‘éé‘?ﬂfﬁ%ﬁﬁg% bc’dion f%%tg i ui oseuggs%d ga;l&%st gnces

poh;zed;thl;dlentesgl y@@h ass@dpumlrtmerbﬁymt lilseditml ose,

| £t
kxég)f?%/ %%s Ero(‘):B?Fle%“é l'le roaen oprhomghate, sodium

pobybd)i'li_,deenelgbyamltsandomb@idaﬂats;l2©a{ OW}BSAGIBor di ng

to_a. ferred e odl 0 S hi s
15} S ENPTE e PRI aeh v Fret Son? TBeEhinBEpndbed

adeubssdrcads, opolpelalymmmfaglyq:ﬂrt iscdlamly a human

bei ng. [ 005 harnac utic conp03|t|ons of the
pr €§E}H‘P’L ﬂ(ﬁ g{]‘rﬂg “a8® "ﬁr ggt hpbEiTi'ons for use
i npamy@aﬂﬂ.enecpaby@qtpm@yleﬂetmocanﬁonamm of this

[ nvent| ons) mnis j:red orally, parenterally,

suBPi H@U&H%Pe é}ycol woo

20 [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

25 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

30 “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




i nhal ati on spray, topically, rectally, nasally,
buccally, vaginally or via an inplanted reservoir. The

tern1§p "parenteral" as used herein includes
SUBWPARE™us, intravenous, intramuscul ar, FPCT/US2004/035549
intra-articul ar, intra-syﬁgvial, i ntrasternal,

i idgmahheeated icthlahepatimravendusllyesi mope mreferably,
intracrani al jinjection_or .infusion ;echni qgues.

pridieo FABPYS L 08150 BHP GRITITGAL 5T S VBL3B05/ 042020
PGboe52004/ 135549 iRPechblpi Sbafiedforhk| yoifositions of
i ntravenous]|y. l\/breigr,ef erably, the conpositions are

adfiREERFRINDAS FHLs [ TSSE 1R PRY &€ AFBEYHHI¥ forns of

5 t A LETRESE L4 pent on ANGIHRGEOEEigihationk Mgy ibwent i on
rral%ﬁbe aqueous or_ 5 ol eagi nous suspensi on. These

sUERFERdPBERd FRAPTHENTT R MACKPAEURR CBIUPNY™ t 1'% &P EtRS
KNQWR abile t BEs Als i WS HY we%%lih@bé%rcﬁssaﬁass@gp@{di\ﬁ@t ting
agents and suspending agentS. The sterile injectable
prageatat i ofhenareaide belertablerpyrapATaLéet ahe HPubt oh
O'ste1IRENehdkedbid 8 Dad 4 Sr10uHMRALAT #h! Y REcepkabl e
diTuent or solvent, for exanple "as a solution in

10 1,®remtanatlylaccapballe b lacoepertrdcd vepehi EdeeXargle

solvents,t my .be_ ar i I,
so%su% %ﬁlgﬁg&? gg%/&mgc&g%g | umgcl:hl g}?&l&%‘éeggf u% o%. abﬁﬁ
-addetiicdes sh@drsdleentbxethniray be eergdioyedt fodatdberis

enpl oyeq _as_a sol vent. or suspendin LU, F '
P REE Y s oo P in SPh, e SRS i ThabEThe T RER,
Sy heldie ionnoatea ldi - flxmbridesard-atonyeatiowallyuch as

oleic acid and its glyceride derivatives ar Uloin
15 O HENheRRA, a8 Dol St aipebaihd HediBR, 2 Fo Syt

phairfeeyt baal blamic cepeéabdid aalysbe sughogedoinaleidiing or

castor oil, especially In their po xyet hyl at ed

veP IR 1eTHRRR &Y déé?hf?eorh‘ge& s %%?lcéé%' By a0

cogtaid agiloagd chal glatephid ddivivenivesr adkspsefantin

such as car boq>><f¥rret r’%lé& cel l.ul ose or_sim| ar.dispersing

ageft PTEHAFAFL RREHIAPeusBE 75F (REYF Bt mul ation of
20 PhgwimeRelULcahl Wy acceptable ddasageudiorass ol et ush N@r

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

25 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 bicavailability enhancers which are commonly

30 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




enul si ons and suspensions. Ot her commonly used
surfactants, such as Tweens, Spans and ot her

enul sifying agents or bioavailability enhancers which
Y8 2WyMHBNI 'y 30 used in thg1 manuf act ur e of PCT/US2004/035549
phar maceuti cal | y accept abl solid, liquid, or other
dosetgeodsqr ki t apycaltsaabions,edbrf packs hef ki poseserafion) ,

fo | ati o 056] .I n conposi.ti ons, of i'sS jnvention,
an%on&ég%’gr B’Fﬁg% opl%qlﬁegsh GRT (ithe ,cg%oﬁﬂiégl?]t Bris
usefd i ahyW\Op2 0054 D430 i Y Wo2004503 01 De Bles@ithads,
Kits, COTN n?tigg:tif or Facks of this | rllventi on), both
t eSS 4RVEI Bt EWRAM DRI, 1PhEC AP 4 nRPBI T and
5 anyrOfra¥@ pagedr amalt ageHo sbeubel e Bbesgetndimally

dosage | evel s of between about 10 to 100% and nore 5
pr dfRiHACETEE Woch MEPELRCETPY §eg096Df t he dosage

nogsgd7ly aeRknbsdBfRdut lef FRABLEEE AfHs b@LREH. [ 0057]
The pharmaceutical conpositions of this invention may

beloyentipramay npetsiadd i Adwmifyis6rard yin &0veprable dosage

foéf%éﬁhfébti%' Agsaditr it ihéTUdied, t But WDICARRYLES Lo,

tablets, pills, powders, granules, agueous suspensions
10 or captuitasonsablets heiddse RAWdeas| egsaiwhes  orEReRde,

capfials  that oar o aTERel Y Hsedel ebyds lkaghess sand

cornstarch. Lubricating agents, such as magnesi um
st emahtuse acergiers toypitcare camrgady ywrd dgngludg lactose

adm Ri t in r se I, ;

Eh ST g Beh R BoEhelE A, SR HER i

suspemsatons arar elseduipiedlipradsiedl. uBes arlad active

i ngredi ent_i.s __combi ned. w | SLEyi . S ale)
15 o iracienl Pach Seeethe i Bapet esten Sy PSS

collattogr agentisidd caynsabsch be Waddedqueiore ptiabersidngui d

dosa%e forns . i.ncl ude enul sj.ons, . sol ut:

su8PEnET BHE s P h 2 aﬁlael‘ et s T o Jirdient is
Al t:em]ﬁi_artéd/@iyth binelspi_tﬁga_riﬁgcemd iguslpendmng)sigeinmﬁs of this
| DHERL D, PR Sp "SRl o e T Pl 28 oy
20 may also be added. Acceptable liquid dosage forms
include emulsions, scolutions, suspensions, SyTups, and
elixirs. _
[0058]) Alternatively, the pharmaceutical compositions
of this invention may be administered in the form of
25 suppositories for rectal administration. These may be
prepared by mixing the agent with a suitable
non-irritating excipient which is sclid at room
temperature but liquid at rectal temperature and
therefore will melt in the rectum to release the drug.
30 Such materials include cocoa butter, beeswax and
polyethylene glycols. _
[0053] The pharmaceutical compositions of this
invention may also be administered topically, especially

when the target of treatment includes areas ox organs
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prepared by m xing the agent wth a suitable
non-irritating excipient which is solid at room

:‘EHB&’EB&H{“(E but liquid at rectal terrperatur2,C?{!}[gmw‘ﬁsgs.49

erfefore will nelt in the,;ectumto releas

30 Such materials include cocoa butter, beeswax and
palepdihy| @eresfipdel BY {U0U59] Iprl isledinnceindlogling

c LLLO LS ¢dd\GgALi O 3,59, b inal
STRRALEL 08 s sy A SR, By [T 3pB0r fhcestinal
t remcrent Suitdhleée sopiesls formot gairmn INGr2 0051 D43020

PCT/ US2004/[ 03554 2 di ccessi by topica

a pﬁe’lpgg?lgoé?rieﬁccl ualgntg}{e |§I<]e:§§%s&gf°§-|tgaéséye, t he skin,
or(aols®]| oweTopittadsapphicattivacfor S dbkert bpiesdlinal

formul ati ons are readil pre ed for .each of e
RS o e et G BR et 0 BEEPRLISpcR B8P enli1EF Fon
| oje abbes) idwlin aracitakly beeed fiaaivedat hora. rect al
suppasitory fornul ation see above rin sui table
o R RO I P o ey Y ieite PRl st ches
al pwehe userbr [RPBEh] Fafpliepi tahs apMel pakrvNSsuttikal
phar maceut i cal 1% cgnpositi ns may he E?rnujated in a
S FTREFAEBPRE ¥ DecERtHIALR] ¢ he ALLTFBLE oPRsthIeRE
SUsRRAGAInEr ikl S0k vededdboneRe SispBNdRACAEIdBifHlved in

Carriers for topical admnistration of the conpounds
ofonehio¥ MAvR ke enc| SRKE eBat foF £wdralinited to,

M N3l sPbhr idd G €nd Schfidudhat U ey iaveet il at um
propyl ene glycol, polyoxyethylene, polyoxypropyl ene
cohpduse, Bwulans yokglimkbedaka  vidirgralapibr nkquiid vy,

g[}l?et%ragﬁﬁe%ﬂﬁ@ pe€ PEPASIA, | BosSpyBshePE1{ @61l ated in a

abl'e Totion or creamcontaining the active
C PPORIYES hELeron dody oY RXPRYL §58 | vtPIuAde nemeks ifyiag
B B R P P B ol o1
s ordpipicen trono staabet Eorpolaredr bat @ B0 tabdet et kgt eFs
1o P BREN L AU UG acli IOt HBHERA YumpeRBOE Y
al Tohol —and” wa .
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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25 [0062] For ophthal m c use, the pharmaceuti cal
conposi tions may be fornulated as m cronized
suspensions in isotonic, pH adjusted sterile sa

oV O rt%%abl y, as sol uti gns in isotonic, BAT é’éf"ﬁ@‘géﬁg

sterile saline, either with our without a preservative
SuRBadSadfbdian oyl ahkerduimnehl marde;omgbhe'cimis weky, for

opht hal t he pharnaceuti osi ti ons

P HeBarE] Aot LS M RRCE el 1o R ORE ot et e
( (B3 hadéer Phar Feepuldtiain apapas) theo ps'epirecﬁmi
according to, this invention g%rszal %gm ni sﬁlered
byPORBE 2805/ Tk 636 N PCTY WSSHO 1P XS a% ‘h AT R&PBE ol
OlguiiRABl Al h1Hbe rSUe NvEdMdSbpOItn PromoPeLPaE&nhance
accor di ngqto techni ques well known in the art of

praCRHE & lpwtxff:om?mqaaﬁoaﬁd 3/ Be OpRep ARy ers ional

S@o‘ihb@[‘?ziﬂb%ﬁl ns e%go)é ggrdenzyl al cohol or ot her
sui tabl e preserva?lves sorption pronoters to

enmﬁéé bi ki FeEPERized ﬁnuw%@a%tboﬁgarw%rméﬂ-her
Zs%ﬁg%aef&hs gf H@bblﬁé NGinPhi 4 SREF $hNEh&UESHS o£[ 0064]

recogni zed in the art, pharmaceuti cal
composPneésdns nmay al so be adnini stered in the form of

10[do'se?30”el§ret{fe%@él ai?égg sée@t{fcaqh%ﬁas@moq@ of,
COT

conpositions O Ing to, this invention

f carrdJIaat:eddim_:r tgr, akhiadimvensteat E@WIPGGGG]EOIDGB@ée

Iev t ween about 0.01 and about 15 100 ny/ kg
mml ﬁ%gh%r} day, preferably between about 0.5 and

abmﬂs 675 ngbdspdrodpvels git beeweemyalgfutt RBeONS8Id About

PR RS cr Ry diel bt Sebe chfbeeil BERiaF oRlC

i nhisbiatnar abbiie Tosageg! eadt sedfhbeageredayabbuthd N§GT420
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bet meemeabout KoVl medaagbd ulise@say/ KiprothabOu®e 1.1 to

R pEa e Piznge 1eved oE bt Yiedi GBUR" TR ko0
about 200 mg/ké 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 preparationsg
contain from about 20% to about 80% active compound.

[0067] Upon improvement of a patient's condition, a



according to, this invention will be adm nistered from
25 about 1 to about .5 tines per day or aIternativer

ont i nuous i nfusion. Such adm nistrati on can
a@g%ﬁﬂg@tzog chronic or acute,therapy. The anﬁ'ﬁﬁ‘fUS@P‘”ﬁ“S‘w

active ingre- dient that nmay be conbined with the
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2005/042020 PCT/ US2004/ 035549 24 nmi ntenance dose of a

coh TR 1 NEBNPRER 155N SEFPLAWhiRRNEt PRIP GFL LEHE3EeHheh{FEn

MBye P RANEPLS! o Rbtrcht HRRATSAEYse SUBRGEADE | day t he
dosage or frequency of adm nistration, or both, may be
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t ons have been alleviated to the esired | evel,
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recurrence of disease synptons 068] It should
al sbl hedapendr spoR G VRt eby scpfecﬁafcuters dogwgedang the
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depend upon a variety o ors, |nclud|ng

acweidghty, @Enehelslmilt&lhcsevenmmd Bame cgied the age,
oné(ml tqjattiogenle ?eéicé:ﬁa RS dgu ngﬁﬁg 15&nd

adm nistration, excre i on, dr at'i ‘on,
andhetjmigmedgrreﬁttma‘ tlrhettm@e;thyrsgcruhlysarui ameaadve:rne:y

sev a tlcul r dIS in e
E h%fpargé gaePlc{n grents ??’St?&b epenggg%onowhe
paattmé arngrdasenté)edlaoapwrctbp@nd tuben pmsparmmlar

ab enceadthe Cg %t [e of the addit.,i onal anti vi ral
agBRECTIPTh S UBRBHL FORES TXRRSIFFGF et e ad° doage
20f opABuS Jfi theawdditize@l 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
25 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
30 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




United States Patent 6,037, 157, and the docunents
cited therein: United States Patent 5,484,801, United
States 25 Application 08/ 402,690, and Internati onal

AP Yns Wo 95/ 07696 gpd WO 95/ 09614) . PEEHFP/035549
Accordi ng to anot her enbodifrent, the invention
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a virus characterized bl%/ z} Vi é@l Iy .encoded NS3/4A
eifee
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Oofhunf2@ b¥ihdgs by adm nistering to said patient a
phar maceutically acceptable coglgosi tion of this
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infection. Such treatnment nay 2005/ 042020
PGFIgS2e04f 0B 58UG Nishr bRl &PefyPRY SNt SPEPY HBIRG FAP.

i n N Bht 4 Q0ULe shh8 nRAVSLELY dlreake MXIE a

preferably, the patient is a” human being. [0071] In
y ephamachut iexblat iageapt alee seapepit i E/TPHRSIE @

2&%¥ﬁﬁgﬁﬁdaogeéﬁ§§j%%@FHEfBﬁJ'?%bEﬂgbfbﬂydakggigﬁﬁstances

stance Intended for administration to a patient

10 coimprliwiengbtthearstnepy oimttas 4ot i htpwhiagdbronprepierdls
subst ance _with rra_gﬁu]:i Iy £
co%peorsﬁoti Sﬁc%oan%ﬁ%gﬁé’ a cgr%%g%hds%%% h?gp%ﬁr\l/sen%i on.
Sussivdd @eddicand siies lake eornsnshchieys batdney e ioter,
limted to, blood and _co nents, thereof s as
pl ARt EPB%Jel%‘icsi SEq Bo%g é\otvlaéngo% m%l%ggdgrg‘gl l's and
t heohgdtRnter ghdseciljC AndsokiengYnids vier be linénged limg, a

etc; sperm and ova;. .bone rrow and conponents
15th’é"r‘%’§g‘,t AR IR RS (ST B | RiGised 1 nto a 15

pato®rg] suchhas waldntéondeddd pseyidd<.a [pROFEEs Tiis

invention al so provides a process f reparjng. a
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inhibitor, conprising the step of conbining 20 the .
HePARPIYSeRage r tRINEEPEA PYIRESLET; W T8 °§na°{iffé““9

20 CYLRE YR 184500 NPNARX WEE NS SriciBabé t DhibvAtoal &ed nate ve
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.

25 [0073] This invention also provides a therapeutic
combination comprising a Hepatitis C virus NS3/4A
proteage inhibitor and a cytochrome P450 monooxygenase
inhibitor. In an alternative embodiment of this
invention, the therapeutic combination further comprises

30 one or more of additional agent as described herein.
[0074] Pharmaceutical compogitions 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




enbodi nent of this invention provides a process wherein
the conposition conprises one or nore: additional agent
as described herein. 25 (0073] This i nvention
pVBI1GEE0N t her apeuti c n‘Fl nati on conpri S|Pﬁ§’U§2°°4’035549
Hepatitis C virus NS3/4A ﬁ otease inhibitor and a

Cy&@@mr&mleﬂéﬁam&nﬁm whbtrdid @harh8cddts
alternati ve enbodi nent i nventi an,
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noggpfy, addi thanalne2@gables Aeagki had firetbnNio {RO74]
Phar naceut i cal conpositions may al so be ﬁrescrlbed to
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arnace roma bul k supply, in that
t hé0 PRl ent Ial wal/s hﬁayndet%twdt shahe-hpackagest rfdon
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101 ngetriertta@abkenonsrpammo paprowé path dﬂrmUé@n‘pblilance

ian's_in |
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of pahﬁenm\tenthenccbryremanse off ahei ngventikh pat aent pack,
or .patient packs.of_.e ch for |on containing wthin
a Bg%kiéﬁiﬁ ﬁgéifl?qﬂ& ﬁéFuﬂ%nq%g at VaRL l%o "t he
cono@rd] usearatotdiing nweat furthex aspdesldﬁamhe aodernt iomal
feature of this {nventio 007 Accordin

151 AP Hb AR EOTPBH TR 3:n0EHEY g KSTEEK PEpisagk i Anibitor
COHRAI $idyp dhhipasdr &JfNSBé41°mFHrﬁ.t16aS&nd nah1 Rintf orma @itch a
CYP inhibitor of the invention and an in natlon
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enbodi nent of this invention, the pharmaceuti cal ack

20erhediante GfpEN 3Bl BLAPN e BPAEIRFTITITAL BYeht as

20 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 sebarate packs.

[0077) Another aspect of this involves a packaged kit
for a patient to use in the treatment of HCV infection or

25 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

30 administration in a manner effective to treat or prevent
HCV infection.

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

protease inhibitor and a CYP inhibitor (and optionally an




descri bed herein. The additional agent or agents may be
provided in the sane pack or in separate packs. [0077]

pect of this involves a packaged ki
’S\Q?}z@ﬁ{m@ use in the treatgent of HCV inf e'é){:itrgjﬁzog{m?si%
in the prevention of HCV infection, conprising: a

sigdfdigionad pientdl oryderiyatdveacerrasdl aker prdpadedn iof
e . t] co i.,a tai sing the
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t ocomnpehriisri, € rat isoremangi t itst edceaomsinhdbitarramndg out

druqg .30 m ni strat.ion_|i ner, eff i treat
B R R R DL
5 | nvetdptabl pr oardies: Kehd froronet be & rauiflamedisy arf
ential a

‘sequ dmg ni stratjon aof a.NS3/4A protease.
 RES PR b KOVBULARLET 0P CaRth BT GRAFT OC SiP oo™
501%4 420202 PER4IBR0044080549 adnimddirtaitanal agent) or
erjvatives_thereof are prepared_ in .a canyentional
e Ty p TR AT R BRI i £l PAHGRSH BB ¥ g, a
copp®sideidoshef @arhinBhbhé ter mepd depideomakhy fde self
additional agent(s) in a ghar maceutical ly_5 acceé)&a | e
10 ca? AT SERRBLIPRH hECBFERER 5Pt al P?‘Vﬁed’ta ly sealed, tor
PhRSWEAGRU the allod feMfbink ONSHindN et ¥Fddd emdl Peisricld @ ;
for _the sinultaneous or sequential adm nistration.
[ OBFD]iNSErHABIMRT fOThBdPREIRNE &OpSekah S tkAFLY s

Pr 93h 366 ctrBat of ONt1HeNI nOPLUA 1 B! @1 K048 chol fEpd or
self 10 adm nistration; a container rreansé greferabl y
a

seWFd-enf ARSREYGY IRTS RE 8RS IPoL AR Hur Bnd28ebr AJE/8Rd
15 Pr &R odH2 U8Bmpoddittd B EHE NS ahQT t1e RRILEBL £&ftn G 'Y
out drug admnistration. The instructions wll
t yboxned [arebas geganided hereiet i Bash odrsrIgaéREYeINDEr t
e R o e e e naval ! Each
dosbayet foodAmangt devitihndaoh dirdaoy Rows ediolasefinf gom Hbet
oLyl Sl ulashinnh 48 ekt hoeasl dogage for
20 bubbtmes magr behhowkrsshge a single container, as in a
plastic bottle. The present kits will also typically
include means for packaging the individual kit
components, i.e., the dosage forms, the container means,
and the written instructions for use. Such packaging
25 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 belprepared according to
30 the methods described generally above using appropriate
starting materials generally available to one of ordinary
skill in the art.
[00B1] In order that this invention be more fully

understood, the following preparative and testing
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20 fornms may be housed in a single container, as in a
pl astic bottle. The present kits wll also typically

i ncl ude nmeans for packagi ng the individual kit
BRAZHRAHIY i e., the dosagg forms, the contP&iTfi§}004/035549
means, and the witten instructions for use. Such
pasicagileg 2fe eanSoraly. t akeskhexdmplasobira far dbeard or
paper box,_a. . plastic or foil pouch, etc. é0080
NRERGR LEr LT ERERR Y e ABRT L 5P eb® duplecrug?
angs dasstiRedhelewpei 6f WHd iheetpivrednabad wohat
conpounds of this invention can_be prepared according
to 30 the nethods descriﬁéﬂﬂééhérally above using

apRROREebat 8on it hBgaPBbRitioabs general ly available to
onie_of__ordinar SKiTT 1Tn the art, [0081] In order that

t hi@P823vent Fer HEombprening (NpPafhtikt & gddust WYl | owi ng

pr:?éi‘ﬁ.ri%tahvﬁeﬁ]%éi@ﬁﬁﬁﬂgdvﬂ 2R/ Q&mgling 10% fetal
PCTI'US2004/ 035549 28 exanpl es are set forth. These
exkaniines sgremf BB he0 - pRirfsoPeronl i ¢f Bédat véeh only and
ar : e (AT 4 gy ting the scope of the
[ n% nt IPSEQ}:% 2 \%/ayli/a grrp 13 ?Lﬂ 5 HCV Replicon Cell
As E¥383Pr ot oew| ddy0082Fepkidan cohl arenNgyeEpHes tfreated

. L eon v . ; ) .
contth G 2 vashE PR ay el e TRRLOLE e i edta 2
mMwad dFAL8edwitte aafpnepriatcensupplienmft 300000 acedils 10

[ 0083] On.gay ~depLEcon, cel I t

e M P EeY1di0d SR £8TLE Soo TRIGEAY Thatld Lhesdstn,

wase i laft ad9oé atvel 1a tfiissaé cooert phdton aofd 00T @001 cel | s
cells.i

per m wt. 6 10, 000 in 1Q0 |, were plated into each
hePTeniditost b Tiasies i bl retBrErs add®Eul tured 18
overos4ht | onaddy sSsuecepbhndse (incubet amsad 3¢ [ 0084]

On day .2, compounds (in.100% DVSO): wer.e eri.a
0 B 2 B0 TR Tt NP oS e 1 SRS DB RIS
appi ePrdpprepsURpd ermipleméntsli @eBia Fhe fihealfinal

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.

{oosé6] 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 tc 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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concentration of DVMSO was mai ntai ned at 0.5% t hr oughout
20 the dilution series. [0085] Media on the replicon
cell ayer was renoved, and then nedia

‘ghtzgqg}rq%ﬁi various concentgations of conpoﬁﬁa@%%“‘”s‘”
added. Media B without any conpound was added to ot her
wedddedasonceLimrpiouredch 28elclont RYA sex13@86 pn Ce¢dgenier e

i ncubated with conmpoun r. 0. 5% O_in [ for 48
hofHEA 26 Mok GAREHR iy RN Riare! BalRal! & Ble0r 28
ofcdNes 4Bmboistdlycitbabvoiy debeadedicn ofa®NAentioachl &NA

the replico el | nol ayer .wa shed 30 onc ith PBS
AP O EACEES ARETAITS 1% AARATIERITS OF BRPU AP
Culitl @oph 8t €5t W ot LeptRdk eepticoOivr Iflf icianst ayar s
wer e thawed, and a Ifli xed amount _of anot her % Vi rus,
SURISISLRBGY ne RANRALY DI Bt He SOV LR (}"’%‘@‘E)V)m ARS8 HCV
2005104202 P CTddS200460 3007 3L 028a astded ok Getds i n
each well. RNA extraction reagents (such as reagents

f r O IREaBYOREEIESner e added to the cells imediately
torgoew)d defr pelpddroRell - RN RTOPER DAL i1WRSa€XdA 3E8¢
according the instruction of manufacturer 5 with

MOERS iSe&t PBNWEEN itHr 80BS ek SRECR HHC STTITEFENRY dFpbe -
CONRd Sl@Ne¥r MV enkOb@lecohbUbSF SN, | Agtadimg HCV
replicon RNA, was eluted and stored at -80C until

f upxtheactpnosefudmd-repoedgIC\A readiepn resdilst wag FIdeHCRO
quAY 'JdRCQEEQE‘icﬁ'ﬁssa%r gg%»@isfi gtiOR M dchWacs el Fvoy
specific priners and probe. e was for HCV and the
otk washbosaBVNCR FTeldl Myherérental fgtisdute ome r eat ed

Ui SRR FEl SR B0, Ra TR PRT A

PCRaatelvel lEX pEhe menvedl of aliT\URNANGS 4%t [waddedaand

SRS Uk SRV A Rl e

aceCR hlaget. 0 Fhstmndandagerofe inhabinidhersdeerease of
HCV RNA level due to compound treatment was calculated
using the DMSO or no compound control as 0% of
inhibition. The 1C50 ({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
gubstrate 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% glycercl; 100

mM NaCl
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t he DMSO or no conpound control as _0%
2\%%@(‘?)1%8 The 1 C50 (concgptration at whi cﬁcg’@%"““"’:’SS”

i nhi bition of HCV RNA | evel™is observed) was cal cul ated
fromdgle tiroesl auseyr velwie aay QovesL conpound. Exanpl e
2 —25HL K bssay—Rrotoeel— 00891 HRLC M corobore

L q#lof PR ¢ |EERG o130 288a%: oduct s
SiBuekien o 86.5 See above
NER-"® KK¥ASp- Val - Val -|CaPpha) Abu- C¥8-idbr - Vet - Ser - Tyr - COOH
301L[M0IT1 A stock sqlfubion of 20SnMI5AB (or
c pbeghtaxatinbhbbforyoyr .8hoi ce) wad.®ade/vi n DMSO W 0. 2M
DI8o (dhitsiseas stored.od ali quofgsatM-20 C. [ 00911
Bli§@rim 3@snM HEPES,[2pH 7.8; 20%@glmcerol; 100 |[nM NaC
WD 20035/042020 PCT/ YS2004/ 035549 30 [0092] Total assay
volunme was 100 L XTI (AL) conc. 1n assay Buffer 86.5
Segogdve StAM Kkdh Q. k28, MTT] MO Hebe dbmbiV2Q; Or
inhibitor 2.5 2.5%v/v 50 pMtNS3 0.05 25 nM 250 M
sABigrimntRd 78 Mk eRc8) ipbp o 1ehel bif Medl Ri@ye- pDFRis
angag 'ﬁ?tu‘ﬁ%’&@dcmw%dfordlﬁﬂo‘ hyhed 78 L each into
wells of 96 well plate. This 5 was incubated at 30 C
f of00%]110 nitn5 KDCY4RPRISPHIALSS cappeypidtdee of test

co : e @)
(CREBER VA2, leddien SRR AoNS Ay e s
waend rﬁ;tdﬁalt 6d aach owmhl .t eBlbes atedr enguhatesl afnroom

temperature for 15 min.

[0095] Initiated reaction by addition of 20 uL of 250
uM SAB substrate (25 pM concentration is equivalent or
slightly lower than the Km for 5AB).
Incubated for 20 min at 30 C.
Terminated reaction by addition of 25 uL of 10% TFA
Transferred 120 plL 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 Gl316A

Diode array detector Gl315A

Column:

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

Column thermeostat: 40 C

Injection volume: 100 uL
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10 (0095] Initiated reaction by addition of 20 pL of
250 M 5AB substrate (25 pMconcentration i s equival ent

ly lower than the Kmfor 5AB). Incubated for
oﬁorzr?s‘]#()% 30 C. Terminated &eactl on by addi IPFB’HE’Q?‘”OE%"“{
of 10% TFA 15 Transferred 120 pL aliquots to HPLC
Vlaﬂl@ebﬁo.g&} Hamapatéd WBMBY pr odiictTFAr om substrate and

4A b net hod croho aration

néq}é’a’n nst Mﬁf% o%qetRErIF’ém 35% gasser
32ZFAmBI nafy pesp 312AcwAu osama:)t er |GL313A Col umm
tlher nost at ed chanber 6A [ ode arrgy detector
GLEESA 25 Cpl unm: PhenGHEREY J&EBEE&r: 5 nicron CL8: 300
angstrens; I50xZ& nmm| P& 00405880 Col um
t
2

hernmostat- 140 C  Injlection volume: 100 L WO
0051022020 | PCTE0IS2004/ 085549 | 314%d| vdnt A = HPLC

gradcl\ﬁfdtﬂ O TIA— S0 Vet By, FPHC gr ade
cetonitrile + 0.1% TFA Tine %% Fl ow Nax (mn)
(|nf /') préss 100 5[0.20400 [12 €W 0.2 400 . 13 100 0.2

S
0—16—10616—2+4 +—5-P-21466 teg tine: 17 mn 5
\ ¥
ost-ljdn time: 10 n. Egzajrlrple ?\%q)abclic Stability of
3/ 4A Protease Inhibitors

Z 10

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 {(Vpax 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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Interaction of Ritonavir in the Metabolism of VX-950
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i nmiease i NRAll of the documents cited herein, are
incorporated herein by reference.
fo102] While we have described a number of embodiments
of this invention, it is apparent that our basic examples
may be altered to provide other qmbodiments 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.




VX-950 netabolismin the presence of ritonavir is 15
uncl ear. Wthout being bound ?y theory, this increase
may be the result of sinultaneous binding of. both
conmpounds in the sane active site, or abolishnent of
CYP3A4 activity by ritonavir may result in VX-950 being
net abol i zed by ot her non-inhi bited CYP450 enzynes. 20
(0101] Al of the docunents cited herein, are
i ncorporated herein by refefeABS [0102] Wiile we have
descri bed a nunber of enbodiments of this invention,
i tWe slamppar ent that our basic exanples nmay be altered
to provide other enbodi ments which utilize 25 the
c anpohagsacamnitan@intposisioméontprisingi nventi on. Therefore, it
wi ||l be appreciated that the scope of this invention is
t Q) lrge Hehdrits & ts N38/4APREREARnIbiRF®X 980 her than by the
speci fic enbodi nents that have been represented by way
of exanpl e above. 3Q 33 CLAIMS W claim 1. A
pharnaceutlcal SI |on conprising: a) The Hepatitis
r s n«ss/olg rot e g‘ higitor: VX-950 N OH (NI N
H j -950 or a stereoisoner
thereofoor a bha mac tlzal ceptabl e salt thereof,
and b) r naV|r or a harnaceutlcally accept abl e salt
t her eof ; --o c) a pharrmaceutically acceptable carrier.
10 2. A Hepat it {#_¢d5qVvi rus NS3/4A protease inhibitor or
a pharmaceutically acceptable salt thereof, and a

AR PP UARRRI R B g |

it Etr%é{{;%qeag%%?g tphgnnlageuﬁcaqll}tacc%gtag{e salt EI%RE% ; ané s Cvirus

¢) a pharmaceutically acceptable carrier.

thereof, and a cytochrome P450 monooxygenase inhibitor or a pharmaceutically
acceptable salt thereof for use in the treatment or prevention of a hepatitis C virus
infection,

10 2. A Hepatitis C virus NS3/4A protease inhibitor or a pharmaceutically acceptable salt

wherein the Hepatitis C virus NS3/4A protease inhibitor is VX-950 and the cytochrome
15 P450 inhibitor is ritonavir. |




wherein the Hepatitis C virus NS3/4A protease inhibitor
is VX-950 and the cytochrone 345 P450 inhibitor is
ritonavir. 34 3. The use according to Caim2, wherein
the Hepatitic C virus NS3/4A protease inhibitor and
the cytochrome P450 nonooxygenase inhibitor are in
separate dosage forns. 5 4. The use according to claim
3 wherein the separate dosage forns are adm nistered
abd J_{i‘? YreAseeTdingdeisiaim 2pwhergia theddepaliticol dirmgNSH4Amotense
of inkibigerrand shegytoghrofjedi4ad moppexyeenagroiphibiiterride inrseparate dosage
cyfoshr ome P450 nonooxygenase inhibitor are in a single
dosage form 10 6. The use according to Claim2 wherein
said use conprises an additional agent selected from
an i mmunonodul atory agent; an antiviral agent; another
5 | nhiThe ues acobrdidgVo N @Ahe@fn&h@t@ﬁﬂhteﬂﬂsdge ifdris bRl adfinigtered

t a4t silBltdnBsusiCV |1 fe cycl e other than NS3/.4A
protease; an inhibitor of internal ribosone entry, a

br oad-spectrumviral inhibitor; another 15 cytochrone
P-450 inhibitor; or conbinations thereof. 7. The use

ac ding to .claim®6 erein said,i onodul at or
Ab e gt gy ins o L&,;ﬁr%?@‘nwai@ﬁﬁ AUy g the
antyteshrogre BiQmonoaxyeeapss Inbibior i i singledosags form.
tel bi vudi ne; or the inhibitor of another target in the
W0Hov life cycle is an inhibitor of HCV helicase, 20
pol ynmerase, or netall oprotease.
6. The use according to Claim 2 wherein said use comprises 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
15 cytochrome P-450 inhibitor; or combinations thereof.

7. The use according to claim 6, wherein said immunomodulatory agent is a-, P-, or y-
interferon or thymosin; the antiviral agent is ribavirin, amantadine, or telbivudine; or the
inhibitor of another target in the HCV life cycle is an inhibitor of HCV helicase,

20

polymerase, or metalloprotease.



