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with one or nore lower alkyl, Y5 is fluorine and Xis N In one variation
of the compound of formula I, Y2 is hydroxynethyl, Y4 is tert-butyl,

di met hyl am ne, or cyclopropyl, Y1 is methyl, mis O, pis 0, Ris - Rl- R2-
R3 Rl |s phenyl or pyridyl; R is -C(=0O); R3 is R4; R4 is norpholine or



or nore lower alkyl, Y5 is fluorine, Xis Nand QL is O 1In one variation

of the conpound of formula I, Y2 is hydroxynmethyl, Y4 is tert-butyl,

di et hyl awbDrze10/1ae08¢ycl opropyl, Y1 is nmethyl, mis 0, p PSTEP2R0/0S5317 Rl- R2-

R3; Rl is phenyl orpyridyl; R2is -C(=O; R3is R4; R4 is norpholine or

pi perazine, optionally substituted w tt-one or nore lower alkyl, and X is

N. I'n one variation of the conmpound of formula I, Y2 is hydroxynethyl, Y4

i s tert - butAglusedlhdreinnhe agditacion 6f a Gyt ﬁmgb for\élvarfabms hyéndema Sorf¥ey fhak s O,

Ris - RI- R2- R3; Rl is phen or pyridyl; =0); RBis R4; R4 is

nor pholt]il%’élV%‘FtloﬁlfB@f‘%lePrﬁ@méﬁ‘f ﬁbtha wryat&%%tai EQﬁDéfd)f\Rhlet Y?hé?ﬁémg‘fm et Engewer

al kyl, i u I

Y2 is hygroggaggﬁﬁﬁ§wb%hrgh?§%t ﬁm&%&J R@?ﬁ&%gﬁ?ﬁ%&ﬁgfﬂk Iﬁﬁ:éﬁvﬁ f%.ls

mst hyI thamurserfral pnps 1ﬁ)qlucRng she-enR-]pouFﬁQef 1IRB rarfgd. Smlkah]gngolr aozlarlﬁiyle Mdllydh, 1sR2 is
R4;. R4 i hoI| e pi per azi ne, onal |y substituted

it 1 o PRt e RbE sen e Roatia apy qad v Pt A TSN of ¢ he

conpounghi@fing BlcBibigolints &F thd rgge X2ah §xa!?1¥151é %‘?ﬁ%f@%hlcﬁﬁ de§cr§b%ﬂ b RANEN -

di met hyl am ne, or cyclopropyl,” Y1 is net hyl, mis O, and p is 0. In one
vari at |V@1’ue@betvvhen 6 engb3uerd bofo, fl or Aufbrvdriables ivdriddHyre mer@ltlmd@hcmty et kg be Y4 i s
tert- b i amne, .or ¢ s.0, and p IS
- ana O 0 O qTEB Y PG ouRE RGP BT B Mo e Rp MRl sdwte ) P’ s
NH. I n one variation of t he conmpound of formula I, QL is NH X is CH Y2 is
hydr oxynet Y4 . wvYlis

met hyl, m :T %‘Jsp ,ls 3 nb&i 1}0%6]-88&?%&118%@& \IE/@getrreiH))aé%l ?gb&ﬁ?mﬁoelﬁggﬂntg%ﬁgﬁoqv'f ornmula I,
QL 16 mm%atmn@dﬁmb’ﬂler@yfhysjpmvymefffhyivp uwteatmentecrﬂHGUt hdwevdt,ipatitntl am ne, or

cycl opro h Y1 is nethyl, mbls and is O, Y5 is.flyorine. In one
vari at |08ﬁ>1g PHCFH@PE%’%%%& NGPOFLY RSE f’}nd @HF%CY@ H“%‘ﬁtéat@&r‘fealieﬁ%?ﬁ of the
CO”DOU'lfﬁlpﬁgveH ‘%Bfiﬁgbﬁ’ndls anflodade RgittehSwlild béZisdfil MHAHPIT TR Dies, Yhd §iject

tertbuty yl am ne, or cyclopropyl, Yl is nmethyl, mis O, and pis O
| n one ivantian pEryidsh atrmhqxbfvp@dmdnsﬁérmgﬁ earhpound 0®£omsllad (B7223) @ a Y¥Pi s

ety o nogor it s R 61 iy SR W T e Mok BB of iy e

conppunghsobe h@nmitt@ed., X is N. In one variation of the conpound of formula
I, Xis N Y2 is hydroxynethyl, Y4 is tert-butyl, dinethylam ne, or
cyclopropyl, Y1l is nethyl, mis 0, and pis 0. In one variation of the
conpound o’Cohmlonnd h(R722X) issa iNghly?oteat Mrydsetecyine thayldocyte, pwttdenﬁmbuiu yl,

di met hyl| clo .Yl is mis O, p , .and Y5 is
f1 uori e ai;" sifaRa aratease a%/tl\tlwesel?aw&gﬁﬁ%yvsﬁopmpmag qr5'1 a@iﬂ‘i@ R e
var i at ig@pof ilfhQioa e e nd &tenﬁfﬁ%ia@ed n 1@11b[tﬁ1g%3/&'p§ot%se\@72§7 dliplays

hydr oxynmethyl, Y4 is tert-buty di et hyl am ne, or cycl opropyl

et hyl mgmﬁ’lc@nt)@Xpaﬂdemth@ liyer orandmel spacicatihoeh I@fthetlbr@fn@mrm@qlndlt@bf HéMmul a |,

d 4 te . t hyl ani ne,
cyctbpr opisriov ey i i HRETB O ol R B R i P P e
vari at iighib@dr dfmesmmlpmstom wit@ rarmb/aml}ubnely tSncbhtrdtionQIEs, y-a0i2at indNawf a t he

a

conpound of formul is O QRis CH Xis N Y2 is hydroxynethyl, Y4
i s t er thighdagree ofispedifigityalor the inlspded terasp o pgii-basgd pptengeasygys ermlpzmga and p

is 0. |1 of n is CH X
is N, n&gﬁ%ygfdo\i%r?gl?% Rﬁgzh?%)W?gEﬁ?}w 3%%?% ﬁh}%‘?&{r@& cyclopropyl
Y1 i s nmehdiyistic mtusraﬂ)effémﬂwph pslyethy&md ghg&ol conﬁdgao:rdl (h@egylwnedmmwf&rrolaallfa)ﬁa of

t he_conpound of fornmul a pi per a I n one variation
of 4he Eﬁp@hwaoi’e%ww%pqhe) msth15§am Calhaam aﬁ%aY;Sh%éH&&qsw&ZéatWIBM ly
substi ty %ﬁgmﬂﬁébfﬁ&gmﬁ more | ower alkyl. In one variation of the conpound
of fornu I, 1-R3, RL is pyridyl, R3is R4 and R4 is piperazine.
In one variation of the conpound of formula I, Ris - R1-R3, Rl is pyridyl,
R3 is R4 and R4 is piperazine, optionally substituted with one or nore

| oner al kyl. The present application provides a conpound of Formula |1
wherein: QLis NHor O Q@ is Nor C(Y6); Ris H - Rl - R- RR3, -R-R
3, or-R 2- R3;RL is aryl, heteroaryl, cycloal kyl, or heterocycl oal kyl, and
is optionally substituted with one or nore | ower al kyl, hydroxy, hydroxy

| oner al kyl, |ower al koxy, halo, nitro, am no, am do, cyano, 0Xo0, Or

hal o-lower alkyl; R2 is -C(=0, -C(=00, -C(=ONR 2" , -NHC(=O O -C(=NH) NR
2" , or -S(=0 2; RRis Hor lower alkyl; R3is Hor R4; R4 is |ower alkyl,
amno, aryl, arylalkyl, alkylaryl, heteroaryl, alkyl heteroaryl, heteroaryl
al kyl, cycl oal kyl, al kyl cycl oal kyl, cycl oal kyl al kyl, heterocycl oal kyl,

al kyl heterocycl oal kyl, or heterocycl oal kyl alkyl, and is optionally
substituted



with one or nore | ower al kyl, hydroxy, |ower al koxy, hydroxy |ower alkyl,
hydr oxy | ower al koxy, |ower al kyl sulfonyl, |ower alkyl sulfonam do,

car banat eyvocariiao87 ester, am do, acyl, hal o, nitro, anPO®D/EPe§Ians331Dxo, oOr
hal o-l ower alkyl; Y1 is H |ower alkyl, or |ower haloalkyl; Y2 is Y2a or
Y2b; Y2a is H or halogen; Y2b is |ower-tal koxy or |ower alkyl, optionally
substituted with one or nore Y2b ; Y2b is hydroxy or hal ogen; each Y2' is
i ndependently Y2'a or Y2'hxJY2.@a i 9 halogen or hepdroxy; Y2 b is | ower

al koxy or |ower alkyl, op N;gjbstitut d wdthghe or nmore Y2 b ; Y2 b
i s hydroxy or hal ogen; p | s Wi L or Y3by Y3a is hal ogen or
| oner \ al tﬁmally substituted with
one or nore substituents sel ected from_N}wgPEro consi sting of hydroxy,
0/0

hydr oxy; Y3b is | ower al koxy

| ower al koxy, am no, and hal ogen; mi % 1; is Yda, Y4b, Y4c, or Y4d,
Yda is hydroxy or hal ogen; Y4Qh. isS gl koxy | ower al kyl, optionally
substituted with one or nore su stl nts salefted fromthe group

consi sting of |ower hal oal kyl, hal ogéh, hydroxy, anino, cyano, and | ower

al koxy; Y4c is lower cycloalkyl, optionally substi tut ed with one or nore

substituents sel ected fromthe grou n5| vver al kyl , | ower

hal oal kyl , gﬁ?é?f’ rpariskyt the G bAd is) 9 %ﬁ@e% fnd o Hﬁﬁa}’oﬁw%mg ani no,
opt i 0n%éumn'gqta%trba&ﬁe%nw&fﬁn&@%egaenmﬁ&m ﬁ&ec{os@!é%is to alamgﬁx tﬂl&xﬁeﬁm@alﬁyyl or
hydr oxy | ower al ;Y5 I's hal ogen | ower al kyl, | ower koXy,

| ower ledlleotarekdogd lemiwer hydr oxyal kyl , or Iovver hal oal kyI and Y6 |s H,

hydroxy, hal ogen, |ower alkyl, |ower hanaIkyI | ower alkoxy | ower
thloalkyl am no, or | ower hydrox al k a pharnaceutlcall accept abl e

‘
sal t3 t her ebt earlymréﬂén%ﬁﬁudwﬁwwﬁﬂq%g@%m}@aﬁm@g wEgrlpaica] inhipitors et hyl .

I n one 0,4 n of
| 1 on A4 e RIRGH Bl g kb1 0 5BDand BB

t he conmabulﬁsmfoff(ﬁﬁmﬂl)al?urther pxpesinfents mltlorEeOMmaait Cois siow that cdy@OUrBA DO f
formula |1 and n on riatian of the conmpound of

f or mul &9 fl‘bOhH’?‘i Eﬁ%ém tmarﬁegt%m%w%ﬁaﬁbeme ¢ PhaBRRITIIES A HSGF{OBE 2t he
conpou Q?to@ﬁro%%b%&ﬂoox%n‘a& AR BEBX MR AR unt b @RS 1Y BiAL RbPsnt Hethe
conmpound of forrmula I1, i's hydroxymethyl, mis O, Y1 is nethyl and p is
O 1h @m@eaﬁanmlabnt(urcoofd 1n¢rea&¢dh@blumhlbbllnty)of®%27l dompyized te atlamnistbagion|in the

di et hyLam ne. . Qr ropyl In one variation of the conpound of fornula
[, Y2 |§nﬁ?/8f'$’>?ﬁ?@¥ o9hd Y4 is tert- butyl, dinmethylam ne, or
cyclopropyl In one variation of the corrpound of formula Il, mis 0, Yl is

nmet hyl and i \ | am ne,

ety and sk syl Ak BoNANBOTRI NP0 A Ll SfhabU e ARy am e

R3; R1 oxalijgh@adtugs respitingdy lunfaR@rabk (Bart)cokBtic shdrdcterasnids R4g.1 éedna‘:alsm]blboahe or
i pera tionall u stltuted h one no ower alkyl. In one

5aP. at ﬁ%Vﬁ oficdrpas @E%il&%d BT By Ftlonrﬁf dgu@meviﬁ Il%mﬁ%‘t %9@¥°and pis 0,

Y2 i$ I?ﬁﬁgfd?%bh@ﬁtts hﬂlhe%@rrﬁafbokﬁeﬁ@ﬁltoﬁ@éj&ﬁ’the d{éifn'ﬁ%@yé gn:UrSe PaRRht QY4 P70yl . R

is - phe o) is RA; and R4 is

mor phoID 6P Kmnnflepelr dzilmw,rolopétgeonﬁheyzoélms 19974 et 4rb o0 V&SdeCmatqicm red Gower

o 01 SRR PR Sl A RERELAS G0 AR T T

cycl opregno4/0Rs2625).. Faasd‘a’?tam%eﬂlfélc cbmbRRAEBY thePdpyRYith &¥{tocHR8me P456( =0 ; R3
is R4; and R4 is m)rphollne or piperazine, optionally substituted with one
or mor @énfagoeist wilkigiproverthic wBarmaceliinesics né2 drug thpenctebeliaprtbwarps invekyed owgiokmd
5[ %ﬁa&%d’ mis O, Y1 is nethyl and p is 0, Y2 is hydroxynethyl and Y4
t , dinethylamne, or cyclopropyl, Ris - Rl- RR- R3; Rl is
phenyl or pyridyl; R2is -C(=0; R3is R4; and R4 i s norpholine or
pI perazi neCyRQHd?ﬁba]!’AS\O @qﬁp4§wﬁ§gv%qﬂg9% &Qeﬁ@ﬁlﬁ)ekﬁﬂﬁlﬁl cﬁlh@ﬁbpro@é}ﬁ’s Ql is
NH. In one variation of the conmpound of "formula I, 0, Y1 is nethyl
and p iBotlogxog2ngss and endogenous compounds as substrates for cytochrorne P450 isoforms.

Cytochrome P450 3A4 (CYP3A4; EC 1.14.13.97), is one of the most important enzymes
involved in the metabolism of xenobiotics in the body. CYP3A4 is involved in the oxidation of
25  the largest range of substrates of all the CYPs. Although CYP3A4 is predominantly found in the

liver, it is also present in other organs and tissues of the body.



hydr oxynet hyl and Y4 is tert-butyl, dinethylamne, or cyclopropyl, Ris -
R1- R2- R3; Rl is phenyl or pyridyl; R2is -C(=0; R3is R4; and R4 is
nmor phol i r’r€oap1opi2p@srazi ne, optionally substituted with omeT@EP20MOM0853DWEr

alkyl, and QL is O In one variation of the conpound of formula Il, mis O,
Y1 is nmethyl and p is 0, Y2 is hydroxyfiethyl and Y4 is tert-butyl,
di met hyl am ne, or cyclopropyl. In one variation of the conpound of formla

11, Y5 is fAnya@¥YPéhiitor @i indgiolved the Iphﬂfrnafchlanetﬁﬁmﬁlﬂmie&fvaﬁtQﬂSBJﬂ)ﬁtdabe mayis O,
Y1l is nethy]. and % is 0, Y2 is hﬁdrox methyl, Y4 is tert-bu t{ .

di met h%&ﬁ%@a@?t e of S iBpgtiong haesy Psmﬁlrha@rs inelude.puppie npaFimdted &h of t he
conpou Y,

hydroxq%e (%Kgghgjhﬁg)F%??n%ﬁﬁgﬁnh%mﬁg&?&%dﬁ?%g%d 2%9%[ Ck%By? I n one
vari at Icmm@hlatdie, ommamrbu@dtrmfonﬁnﬂﬂlﬂuaoﬂldzplelgrmlcs)n@zolé( ]ﬂuvsxatmhlhyﬂumdnqa is 0,

Y2 i hy r ox Y4 is tert-but di net hyl am ne, . or cy cl op r op and
Y5 i E?a f#/ ‘i, (e IR ﬁ’é‘P’E?é‘ﬁ‘ﬁB[%%PnB%mfaBFnﬁﬂq& IRy, 1@1 nagmNH In
one vard'eﬁwr@ﬁe%d ERenreRRRUNd) e?erfefar@w hbitor @rifofad¥t mis 0, Y1 is nethyl
and pis 0, Y2 is hydroxynethyl and Y4 is tert-butyl, dimethylamnne, or

cyclopropyl. In one variation of the conmpound of fornula 1, QLis NH mis

0, Y1 is nelitoyhvieind gotdns ifhibito2 off € YPBAMaxcyimes iy is cdentsy ﬂitﬁi’zbd bulow non-
di met hyl am ne, or cycIoBropyI and Y5 is fluorine. In one variation of the

conpourieeratcufip dasas 4e-g4 10Qmgtvies daly) rrahgnge; ot pesst othe Pheo fashgdilYaptgtease
forml Fnlibitor Q%be;)jt@Premdﬂeshlghg%%al'eﬁcer@{PhX)/H@Qﬂcoom'fésctlgn 1¥’?22'7%omﬂqfe%¥mhyl

and Y4 1s tert I"am ne, or cyclopropyl. 1n one variation of
t hel c onfpotueedmerit dfdtEV limHI'Y/HCL cbsnfé)ptedmaiserﬁs whd recsweétrilttyﬂavarh(bopted $1IV,PI¥Y2 is

hydr oxyne ., Y4 .is.tert-bu di met hyl am n cyc and Y5 is
fluori ﬁ%sutltf‘é iBRessiblF ingeregiPns e WF@“&EW%H@OS?S?LHS;H}P &n‘% R%%)l s 0, mis 0,
Yl is methyl and p is 0, Y2 is hydroxymethyl and Y4 is tert-butyl,

di met hyl a r o] formul a
oy orpp i i EER GRH 5nltRofngPhh SithoRit RcRRTERALC fe | P
di et hmbamlaseofozherceylz%ﬁwmplylhl,ngmwﬁm 09, wed2id1e, Althoaglledmatg afuteodostig, t he
conpound of _fornmnu QL i mis. 0, Y1 is methyl an .S 0, Y2 is

hydr ox%@emhgbrltoah%ffefsz gtopayif Wblhbglpredamr?@phsﬁﬁtaﬁ%e elevat%&/lév%%ww In one
\[;air 1553“ I ?J d&sﬂ‘% g@ma'taﬁn PlfC\f' fHe Iy%o{lfd’l c@gce o%he%l Swlgch JJuld §xiBLhy! and

tert | am ne, or
cycl oprﬁmw of&ﬂdng(ﬂlelcbsﬁddmhibnery dffecone varl ation of t he conpound of
formula Il, QLis O mis 0, YL is nethyl and pis 0, Y2 is hydroxynethyl
and Y4 is tert butyl, dinethylam ne, or cyclopropyl. In one variation of

the conpouMlorst crkndiment afithe mseiné ingentyan terg is prpvidsd gengiyod ﬁm@ncgseasmgohe Y2 is

hydr ox 0 Y5 is

fIuorlﬁﬁﬁ&g%h%%géggiﬁ%ﬁfo%éo ggéon%oun%yh@ﬁF%?#ﬂﬁyf} Q&QBX mﬁ%agl is

mst hyl tEd’iéobeohﬁ)ri@mgﬁanmﬁstthg Rxm&ﬂaiyd C}adild]h rdi‘lﬂe P35@ ﬁfoh?jdmytgyﬂlase ﬁhhﬁﬁtd’iw am ne,
IS en or ri R2is -

cycl gprap R3
%@{ aelmﬁhq aén%lﬁ Bﬁ@? |CM@C%TPH}S’| Pﬁ@Pé&?q‘PQXY%’?ﬁWedﬁg%Wf @ﬁb@“ﬁ%%ﬂewﬁ Cone
or nor I [ of the
Corrpouﬁ) o‘El eésﬁ%nﬁ’mz%%rﬂr%%refd tg?ﬁé YBJS?QB?}%I%@% éﬁ%&%@{)@@&%%b@% P350
hydroxymﬂmhymxmndnﬁmbnertert butyl, dinethylanmine, or cyclopropyl, Ris - R
- RR3; Rl is phenyl or pyrldyl R2 is -C(=0; R3is R4; and R4 is
nmor phol i ne or pi perazine, tlonaIIy substituted with one or nore | ower
al kyl, Y5 iwagqthescimbedimant o thegresent) invenien yhare stnrevided a methoddapBgrrdsiag
fornul 4 e conpound
of for 21111% ll)lo?\%%% @t&f%}ﬁ aliﬁtlgﬂt%ﬁl é%lg%adﬁlﬂnag& ﬁﬁ%ﬁdnﬂr}g%l tIhut ed with

one2yr Riwhevik o:svmrkaﬂeam AHbBttQmBOI\aaj’rieahhdm ted natrﬁkeomomuﬂﬁ a0bn HOWp#bt@adel , R

is - RI-R3, Rl is and R4 s plpera2|ne In one variation

of theI%Pr%dﬁ:&e]@fca¥6pﬁ{ﬂcéRF$15trPNu§1ber RPoRE3-0%D)i s pyridyl, R3 is R4 and R4
i s piperazine, optionally substituted with one or nore Iomer al kyl . The

pr esent ap?llcetlon rov%ge§ta congound selected fng&ltheﬂ% quplcon3|st|ng

of - n another cmbodime he presefit mvention thete 18 prov ame ncreasing

8- 1; erfzmmvaﬂabﬂwwmmnﬁtafpﬁhexﬁcbhrpﬁahgwbaanﬁxﬁstéﬂ@g RI217 ot dosambonyl ) - py
ridin-2-

yl am nofhescinRI2E7 sndiiitepayibatsyin p dpnirae dpyagp ey | Thedosesipfgpgh sapbs tgkery of / ]
| i. N= 5 . . .
o 1 1 BT S5 RGP Ry R T Ao PRSP ATFRNR i per azi -1 -y1) -

pyridin-

2-yl am no] - 6- oxo- 1, 6-di hydr o- pyri di n-3-yl } - phenyl ) - 3, 4-di hydr o- 2f f benzo[ /]
[, 4] oxazepi n-5-one;

8 ferf Butyl 4-(3-{5-[5-(4-ethyl-piperazin-l-yl)-pyridin-2-ylamno]-I-nethy

~ o



pyri di n-2-yl am no] - 6- oxo- |, 6-di hydr o- pyri di n-3-yl }-phenyl ) -3, 4-di hydro-2ffb
enzo[/] [, 4] oxazepi n-5-one;

8- f er f - Buw9l2010/12as0r 0- 4- ( 2- hydr oxynet hyl - 3-{I| - net hyl - 5- PET(EPRO1OI06d3IINE- 4- Car
bonyl ) -

pyri di n-2-yl am no] - 6- oxo- |, 6-di hydr o- py&i di n- 3-yl } - phenyl ) - 3, 4-di hydro-2ffb
enzo[/] [, 4] oxazepi n-5-o0ne;

8- Cycl opr opy hnodhdr 2nivpdingety 6tha resdnt{ihvdrgibh Yherd is[ fro(ited p hrtlioddodtmerakiony! ) -
pyridin-2-y|an1nQ%QG-oxo-L,6-dLhydro-pyridin-31yl}1phen¥L)-l,2,3,4-tetrahyd
r obenzé{le @Pa a|1l,abr (afZ%@Zﬂ_lg_a@ﬁ‘g?nt comprising co-administering R7227 and ritonavir

8- Cycl = yet hyl =3-T |- F - | ip=4-yl - i din-2-
1 am o) B e AL, R 7 PR Bndha P

1, 2, 3, presentriahysdrpdbfonmofatieh fgr inetpaticd pefdm cdnv@nence.

8-ferf-Butyl -4-(2-hydroxynethyl -3-{I -net hyl -5-[5-(norphol i ne-4-carbonyl) - py
ridin-2- ylam no] -6-oxo-1, 6-dihydro-pyridin-3-yl}-phenyl) - '

1, 2,8, 4- t el eyl spdadoeng pf the pagsaitanegnition shaye &; prayvided a method for increasing

gy: Ie(rj:‘ ﬁgeuglgéYailﬁaé)lﬁlahg%@gi?gﬁHi%{ler?f cghlpﬁgﬁlg)élo-agm[ngstgﬁné\rﬁgwi afd! RGhAA N L-yl)
6- di hydvierdiy Ri7d2 adt sohayphemyadjnihistdred, id ats@igteadusagofoemnz o[  e]

[1,4]diazepi n-5-one. The application provides a nethod for treating an

i nfl anmat ory and/ or aut oi nmune condition conprising admnistering to a

pati ent i nlmewdhariverbediment bhthe ppesanti ivedrtpn ¢lidre ostiroededr methodffot inereBsikg

i nhi bi tor, .conpound o .one of the above Fqrmulae or ,vari i.0 t her eof .
e aonf wESTRRb O RERY R Adefon PR So e S AP 25 eR PO o
adm i sh@ddyN@aitRuRripPatit@H00 hiz/daged R7heT eed s@td 40er @pany bf akdnavef f ective
anount of the Btk inhibitor conpound of any one of the above Fornul ae or

variations thereof. The application further provides a nmethod for treating
arthritis, Imertkedrentbodinamt bf theipsesest inhantioa ttlodre isgrrdhided & snethbdefoaippteasiag i on
provi de met hod. of _inhihiting B-cell. proliferatian c risin

adni ni §§%€1Pﬁballﬁg%5’ %%@g&tmma @E&Omgﬁlgswﬁd%wgd%ﬁﬁg% 4t 046 BAR ey
amount (@R7bheaRE koo BhideIhOHaroMmRiMdi-of any one of the above Fornulae or
vari ations thereof. The application provides a nethod for inhibiting Btk
activity conprising adm nistering the Btk inhibitor conpound of any one of
the above Fos awdthe @ibodandmioif eHeSpredear @OEntionhrdreigprohidedBh kneltiddi ot tredting
conpound exhibits an | C50 of 50 micronplar or less in an in vitro

bi othefCYIcompLsipe afmpistering tos pajient if ngerbthgreof thejcompannd plfospplpd. Meli¢fod,
the Btk inhhihi ﬁ#&&%&' I i.n an
in vit&g&%?g@ﬁ%gﬁga asgggygégggﬁkg???@#gg?M?%a%ﬁgdgg@?g??g%m%§0%§%ﬁgﬁove
met hod,inttibikorconpound exhi bits an I C50 of 10 nanonolar or less in an in
vitro bi ochem cal assay of Btk activity. The application provides a nethod
for treating an inflammatory condition conprising coadm nistering to a
pati ent i nlheeeptherenthotliracnt ioé thepuescniciavenioasthese i5 revidad ametlsrd faptreating
antiinf Vs und..i n_conbi i i e Btk inhibitor C und of
any. ond OF CBBLinS SERRD g PR IR s st P RS Ot Bl Pl AT PERS

pr o030 deéaseorhdi@lafnticeiiticadit iabgpabldvaittthacefdnmt tiwinmgr.co- adm ni stering to a
patient in need thereof a therapeutically effective anount of an
anti-inflanmmatory conpound in conbination with the Btk inhibitor conpound
of any one Combirution ilevepyHos pud e te be vaniualble onmpoat ebintivitabthampl iasdt i on

further, provi des a f.or ating arthritis, wherein the arthritis is
Fheunad bRl Femena Hing R TR At b nrp Rt Bp 2L Pt

| ymphorsBnpbnéht BépABhS art adicﬁudfmhgexﬁ gtib&edroAiH iRingd oAty agat &ent i n
need thereof a therapeutically effective anpunt of the Btk'lnﬁibitor
conpourndtivfal gagntosnetisr HRY petiense irabitan) apeinbibitoped aothen sargeian tefHCYHEC

appdd catjn ' r .cal i ] rising the Btk
inﬁ%%i?%égt%ﬁ%gﬁ%gﬁg?ﬁ%ﬁgﬁgneg§#ﬁ¥ﬁ%05%%@285%%3‘%§9gp vari ations thereof,
adm xed with at | east one pharmaceutically acceptable carrier, excipient or
di luent. TheaRRpRlricaRbUMPbOM:PeScRt iTPIINBE tARE isifrE@kEDS nRhoASb PFBating
conprising adm nistering to a patient in need thereof a therapeutically

ef f ect iHEV apmorising cotadmuBstkringhdlphg tvath acompoundiobforania Iomd raénavirent ddastvane
Formul ae.. .The applicati.on provides a npethod for treating .an | upus

conpri <AHigORHRRTE EF A dorEemar Ry o waea mdios dp afyind pestlapian |
effective anmount of the Btk inhibitor conmpound of any one of the above
Formul ae. The present application provides conpounds of generic Fornula A
or generic Fornulae I-11, wherein variables Z* or QL, @2, R X Y1, Y2,
Y2', Y3, Y4, Y5, m and p are as defined herein above. In one enbodi nent of
the present invention, there is provided a conpound according to generic

o " » - o o



Al Il wherein, variables Z* or QL, @, R X, VY1, Y2, Y2' ,Y3, Y4, Y5 m
and p are defined as described herein, which inhibit Btk. The phrase "as
defi ned hwoenr/2bsve” refers to the broadest definiti onPCoOEPR@ONSTFIDUP as
provided in the description or the broadest claim In all other aspects,
vari ations and enbodi nents provi ded, stbstituents which can be present in
each enbodi nent and which are not explicitly defined retain the broadest
def i ni tahetheipindibitdeds HOVINS3/dASE6icpic /o Th énhisinpod NESBojolgaaasd mdfiramul a A
or generic Formulae |-I] inhibit Bruton's ty r05|ne ki nase (Btk). Activation
of Bt k bBRAdniRsEtFwR HTRY RAbEST prsken atngthehcfé{%‘ﬁflfﬂ)@? iPotP OgphigKes phol i pase- C g
which, in turn, stinmulates release of pro-inflammatory nediators. The

corpouns o BTRST FalRHLbELE e RSRES, UL AR i L pEREPRLgLTS of o

e] [, 4]l ez@iéiimethe B o mparides @b aehiNisiétnd e RgMbbuld o Abnad @p& ﬁgpﬂsng with
1,2, 3 4-t etrahydropyrido[ 2,3-e][l, 4]drazepin-5-one, or V*-dihydro-

bH Q@ oR207 agd HawakEnzocycl ohept en- S-one on the 5- phenyl -1 H pyri di n- 2- one,
6- phenyl - 2H pyri dazi n- 3-one, and 5-phenyl - | H pyrazin-2- one ring systens,
exhi bit unexpectedly enhanced inhibitory actlv%hy conpared to anal ogues
with other side chains. Conpounds of Fornmul a o” Fornulae |I-11 are useful
in the treatnent of arthritis and other anty/-iwf !l amuat ory and aut oi mmune
di seases. Conpounds according to rnula A ornmulae I-11 are,

accordi ngly, useful for the trgat rhyis. Conpounds of Fornmula A
or Fornulae I-I1 are useful for |nh|b|t| & 1n cells and for nodul ating
B-cel | devel opment. The present mpM@@jbon fyrther conpri ses pharnaceutica
conposi tions containing conpounds of eornula A or Fdrnulae I-11 adni xed

W th pharnaceutically acceptable carrier, excipients or diluents. The

phrase "a" _or."a entity. as used herei.n refers to one or nore of that
entity: 1ol UL Smoplimsan ALTE oFSpE IMETHRB e Rovev dohhBeing tor b cast
one Corpoy Rehicl @88 RomphA& s (B LdMniniSterih@ -, R Br )-inte@En @hd/ H'Pﬂl?/mosﬁ%d/ ot
| east one" can be used I nterchangeably hérein. The phrase "as defined herein
above" ribevisinginter RYd2Hploagedth RIER7 mind iridenabsr each group as provided in the
description or the broadest claim In all other enbodi nents provi ded bel ow,
substituents which can. be present in each enbodi nent and whi ch_are not

expl ci t 1y Iy@faths gmbedipent Pﬁtahe IFessfaBYCien ithare ISoHoYred thgage phR{ e/ and a
descri nal
T e e S R e O

"co rrp r insinogXygenesct mhﬂb&on ntseffpiont edelasitdite ibiug ddevadpeiR E12dedmpeeditaloodhat

IS, rms are to rpre nmousl| th_.the phrases "having
2t 1 eadtveloh thd apii olg Hfochidi PP R e P HROE BB B pr ogess.
the t enyBavaimlity i B%epﬁﬁ@ﬁ@ VifigNSBNE ProRGSS mhibiok ![{(7%7 %Tr forafs mahiM@ctuRcoft ed
steps, but may include additional steps. Wen used in the context of a

conpourdneghicanemp fariingroasing the bioeralabddyrpf ik Slenefitisrfe airgs N At retegssnipbibitdr or
conposh%bgz includes at least the recited features or conponents, but may
al so i e additional features or conponents. As used herein, unless
specifically i ndi cated ot herwi se, the word ' is used in the "inclusive"
sense of [ term
|ndependent (ﬂﬁ?éﬁgggg&%%&g?ﬁIfﬁg#ng%%gmg%ﬁﬂgﬁIggvggigﬁqgé?gRg%gnﬁg in
any oneitomsirdocmcwiasihg tite iegarlabitity dfiR7287 esrefcthe onanabsane of @tnedicamentabl e

havi ng .t hat . sape or a lffe inition wt oun Thus,
" e b alort SHEES Rtk dnaeetdy A St e ey
carfpn name HFINGIETR® adat II?I\Rpﬁ)t@a@@ 111@1?01&)@ '(@ﬁ@mca%&tlgctsl{é‘g?ﬁrymurﬁbérr 13g6m,3-0r

one R' can be carbon and the other nitrogen. Wen any vari'abl e occurs nore
than o®é-3inme in any noiety or formula depicting and descri bi ng conpounds
enpl oyed or clainmed in the present invention, its definition on each
occurrence_i s independent of its definition at every other occurrence.

Al so, combihatathsssmbodiungss of thedressntdpvenion fhgrs b?mregld%f} theyiss pf RGP adon| y i f
such CQH&%"ﬂzﬂgﬁg fh@ rdtﬂ %tfﬁ%e% eacﬁ reab: %tﬁ%%%aﬁlabﬁn 8FRY3E WAl 2

bond or " oug a bon er t e point attachnment of a
functi ®R¥AR7 @,nabtimnamr etchiera sepmauecialsagm‘oen yThodedee of esh cail b¢ hesemoitler ut er of

whi it is,a part. Thys r ex OR4 erein R4 = -< or -j-<]
> V\ﬁ&@%@*t@e po %ﬁ&f@?é&%@%rﬂv@%ka@ﬁ%ﬁ% ?W?yﬁosed to connected at a
distinct vertex) indicates that the bond may be attached to any of the
suitable ring atons. The term "optional” or "optionally" as used herein
means that a subsequently described event or circunstance may, but need

not, occur, and that the description includes instances where the event or
C|rcunstance occurs and i nstances in mhlch |t does not . For exanpl e,

o, " a o 2 1. "



When the term "about” is used in conjunction with a nunerical range, it
nodi fi es that range by extending the boundari es above and bel ow t he

nunmer i calwoabuweae2@et forth. In general, the term "about PCTEPa&e®sI3eTein to
nodi fy a nunerical value above and bel ow the stated value by a variance of
20% Certain conpounds of Formula A orlformulae I-11 may exhibit
tautoneri sm Tautoneric conpounds can exist as two or nore interconvertable
speci es. Plohmthe Rinbotifudn® 6B1hS pr&st ihvdntiomtiidre ispravidéd 4o ueé o ARTZVadnant | y
bonded hydrogen atom between twp atons. Tautonmers generally exist in

equi | i BEORTRGhAPIERFAtEN O ajnacgicammenifor iincarasing by bioavabhitso (R (7 Wheseisduce
a mxt lﬁﬁfv_mﬁé B Blar ARG POYG neeggpem.?ﬁ%ﬂﬁoﬁ%@a%w radlithn 3

m xture o oun position o e” equl rrumis ent on
chenlcahgkeﬁﬂmmbsomﬁnhmnmmhépﬂmmmcmMenmﬁar exanple, in many aliphatic

al dehydes and ketones, such as acetal dehyde, the keto form predoni nates
whil e; in phenols, the enol form predom nates. Conmmon prototro%lc t aut oners

[ nc I 5ude k e fAroildr e(nbgétﬂ@ﬁ cfthe pogseaHp eaniion theserisdupvidedithe uae PR (223(120) - NH-
Mb} aﬁoiq oﬁmogwwl? fc‘r 1%1;64(!@ t'l\1||e_|B oa%ﬂ "BI %0%»2&%&&@’?{&722;@ d rﬁ&ﬁa%r two

are par? I'n eroar fd h erocyclic rings an

pr esentard mtmntste@m mmﬁglaasege &rim, baﬂiran@pﬂeparﬁ@dsmf aoﬁlealbanemrf@lomaesSlng

Techni cal and scientific terms used herei n have the neanj ng commonly

under sttiodopyrilghiditoet K327 Wlileﬁeltl r$e7 247 end HLapRyE Areradenipistescsip 2isHigdn dosgie

pertai g, unl ess otherw se defined. Reference is nmade herein to various

nmet hodol ogi es and nmaterials known to those of skill in the art. Standard

ref erence works setting forth the general principles of pharnmacol ogy

i ncjude ool grsthc Reh ot Infemib o SthE eesthdin hafioh dgtre &l prBaigésthefusd BERABEULAES

10th Ed., MG aw Hi || Conpanies Inc., New York (2001). Any suitable

mat er i dltenairdpoihe meankfgsIk Abwmed isamprisenGR st pr coadmipéstigtipn phedoserpf 25

ot hoa? S mglclE, PEESRTRy bR IR RGHET22 1R B0 Bl PRV iR once

are made in the foll ow ng descrlptlon and exanpl es are obtainable from

CO”“ErC'a|I@QN&&%%nﬁBHh&%@oPHQ%ﬁ&kﬁﬁnﬂQ&ﬁﬁth%@%Iﬂg%H&iﬂkQﬁéoﬁﬁﬁﬁfﬁﬁﬁd
hereln may be appended to formchem cally-rel evant conbi nations, such as
"het er @ad)wlra?oylhe mahluédcwtd@pl thedieanaent yor'increaing i lydaned abilgy ye cpl

RS ol b abo 5 S Ty RO o i o

this is intended to refer to an al kyl group, as defined above, belng
substitute

specificalﬁ§&%g%% ngggmﬁmgﬁﬁMQ§%%@Hg§%§mﬁ?&ﬁgkﬁgggp&ft qﬁeref%hgowgigh
al kyl g“omu:la halvfreregoae@er dthert tharrpditenyctalbrwloseptah]esﬁhsﬂler&nﬂ ahdhuswonh:ﬂouﬁdsﬂfso

benzyl , h | et hyl , . and_ bi pheny. . no al is an_.al k gr oup
havi ng s BpiRYPLeF BASTAREV: et g mw@%waf medlciaﬁerﬂh&)ééregﬂng
2-hydrqyye1hyl, 2- hydroxypropyl 1- (hydro xynet hyl) - 2- net hyl propyl ,

2- hydr oxybut yl , 2,3-dihydroxybuty|, 2- (hydroxynet hyl), 3-hydroxypropy|,
and so forth. Accordingly, as used herein, the term "hydroxyal kyl" is used
to 2efine @n snods@tentbdinging ook lpydschtr 1ﬁv&iﬁ10d@ﬁérﬂﬁ%rbﬁhéﬂ/\the'ﬁb@of he @ompound
(ar)al kyl refers to ei ther an unsubstituted al kyl or an_aral kyl group. The
t er m ( RefPwyRl pifresbag it gthgrynhasnagcgyticaily aéfr‘qpr?&#e S&H thergef, apd léltoﬁé‘flé fBar yl
group. I éja%gé?u f formula -C(=O R
mmere.%ﬁgﬁm%ﬁt§%ngﬁﬁh%?é?gﬁgﬁ“gﬁﬂﬁ?&%s ?lneﬁzﬂ&gggﬁp The term or

"al kyl carbonyl " as used herein denotes a group of formula -C(=O R wherein R

I's alkyl agoafitaiied thedBi fus pféien € béh GhlufbldeympbRinebBarktfviral GeAYP and X =O) R
with R containing 1-6 carbon atons. The term "aryl carbonyl” as used herein

means aheselouptrestmersrahl QV Zafh=RATvnd rsonevR may epmnpisy ldginsiption oé anathen

et ooy FE0etShEaRad g Bl P ECOERY b PR oG kR B A0

sat ur ataedylrarIngai@mﬁer IV peaeddo mhilgtirdareinbibitb Ab Mindthet tdrget IO tieai©UNifat ons.
The term "l ower alk denotes. a_straight. or branched chai n hydrocar bon
resi duéYelsntughas Ayt %“f% %“@5§%HWﬂ§F6H§Cmﬁ@f”“K”éh%?@ as used herein refers
to an al kyl conposed of 1 to 10 carbon atons. Exanples of al kyl groups or

| ower al kyl groups include, but are not limted to, nmethyl, ethyl, propyl,
[ -propyl, -butyl, /-butyl, tbutyl or pentyl, isopentyl, neopentyl, hexyl,
heptyl, and octyl. Wien the term"alkyl" is used as a suffix follow ng
another term as in "phenylalkyl", or "hydroxyal kyl", this is intended to
refer to an al kyl group, as defined above, being substituted with one to
two substituents selected fromthe other specifically-nanmed group. Thus,
for exanple, "phenylal kyl" denotes the radical RLR'-, wherein R is a



hydr ocarbon radical of 1 to 10 carbon atons (e.g., (CH) 1) or a branched
saturated di val ent hydrocarbon radical of 2 to 10 carbon atons (e.g.,

- CHVe- orwoCcha¢®sPr) CH2-), unl ess ot herw se i ndi cat ed PCEXPe@0/053311 he case
of net hyl ene, the open val ences of an al kyl ene group are not attached to
the sane atom Exanples of al kyl ene radlicals include, but are not limted
to, nmethyl ene, ethylene, propylene, 2-nethyl-propyl ene,

1, 1- di met hyd aeftiytlcaibediniuit YE eReresént igbvdivbbdlidre angovidbetieekent atdkapotindas
used herein neans an - O al kyl group, mhereln al kyl is as deflned above.

" Lower %ﬂ%ﬂan%@t%eamquwlw gt an%ﬁeiyngtabtﬁfnm ¢eted fromwer al kyl
one O atRyfthGiofitaioty B Bifor g shyiviaRekhioha ASpbaRL nRBREL Or EVNS AR

al koxy pgetoaspsindioc hu dﬂ;bﬂknmbf NSéBr]mﬂyﬂmrmsetaad/otrta brmmit:tp@xtyume*[rhbmmbltnpambgd oxy,

el %lt%gth%@it?cqﬁf‘t%%tl’rg%p inhi gérﬁgpﬁtxrzﬁw% P e ent aé@nwéggtl( iMbtes an

al kyl rgdi-&ahe @fcher ei n defi ned wherein one to three hydr ogen atons on
di fferent car%on atons is/are replaced by hydroxyl groups. The terns
"al kyl sul fonyl" and "aryl sul fonyl"” as used herein refers to a group of
formul a - $ &OER civedizhdnt Bf ihs padsksiyt 1n®é’nt1@f1)t’ﬂleré e;qﬁeeltiéd/&lleﬁseaﬂa adrsydundrod
aryl are as defined herein. The term "heteroal kyl sul fonyl" as used herein
refersih%WE? &erdétes a group of formula - S( =0) 2R wherein Ris

"heteroal kyl" as defined herein. The terns "al kyl sul fonyl am no" and

“aryl sul fonyl am no"as used herein refers to a QL pup of fornula -NR S(=0) 2R
wherein Ris alkyl or aryl respectively, R ydrogen or G _3 al kyl, and
al kyl and aryl are as defined herein. The térﬁ4 cycl oal kyl " as used herein
refers to a saturated carbocyc cont ng 3 to 8 carbon atons, i.e.
cycl opropyl, cyclobutyl, cycloﬁﬁ%%é} cycl oheptyl or

cycl ooctyl ."C3-7 cycIoaIkyI as used her Mefers to an cycl oal kyl
conposed of 3 to 7 carbon atons nppchgoCar cyclic ring. The term

car boxy-al kyl as used herein refers to an al kyl nDi@ty wher ei n one,
hydrogen atom has been replaced with a carboxyl wi th the understanding that

or W elaguy PR gFE T e OF Pl G0 Bepishab B #Ra TR0l elne

"heterqamvl or "heteroaromatic" as used herein nmeans a nonocyclic or
bicyclic radical of 5 to 12 ring atons having at | east one aromatic ring
containing four to eight atonms per ring, incorporating one or nore N, O or
S het er oat dostjll tﬂmeharenﬂ»bdimngtt of thg paetsemsintmeliting tieae Bomovided the tubeof o-, B or Y-

under st.an t the att e hete di cal be
o an dRBHeenenip ﬁ&lyna&é%ﬁfor"ﬁ 2p0lorBaa L ons vatn 85 o rtonaﬁet%fr oaryl
rings havend AEY, @ffmﬁéﬁa&kﬁétaet&farhmntéa@mt%ahngﬂmon counter parts.

Thus, for the purposes of the invention, a heteroaryl group need only have

sone degree of aromatic character. Exanples of heteroaryl nvieties include

nmonpeycl i CIraﬁmlﬁdriembbeirﬁm@O?ﬂlb%eshﬂt\/ih{?@ltﬁnftlﬁbré1srﬂrﬂgd6d opBarandeutichlo 3

het er oat ons i.nclude, but is not limted pyr.i m di nyl,

pyr azi KMPOYlien epRprising RZ2f 91 a phaﬁma%%w y, acs%%lﬂt Salt theseah ¢l iochne I,

i sot hi gzq| ptionally

be substltoﬁt(y%‘jJil ﬁh%ggp%%h#%ﬁhaeahgg rabﬁﬁa%%%ﬁg%bgggﬁgggg%%?ﬁggts

selectemmmmmmmhydyemwpubyammqnaﬁKympmahkmmyx t hi o, | ower hal oal koxy,

al kylthio, halo, Iower haloalkyl, alkylsulfnyl, alkylsulfonyl, halogen,

am no, al kyl am no, dial kyl am no, am no al kyl, al ky |am no aIkyI and

di al kyl ani Fbangthefiemberimdnt ohihk pxgpeririprafion At sarbwded/s phamegiutsrbanoy| |

di yl Y no.
E o SR BRI e LA ERLPRIMATLIR R BN GBI o

I soqui retochivime Ib%nzﬁctwoytzgenbmbﬂattbn fphe ayleast bas phararcd gicaldenzcptakiazol e,

benzot hi azol e %hd benzi so thiazole. Bicyclic noieties can be optionally

subst i YERELAIESHIECAFIPRg: however the point of attachnent is on aring

contalnlng a heteroatom The term "heterocyclyl” heterocycloalkyl or
"heterocyc S nonoval ent. sa ted c cli i cal

it N R e e ArgeH ey

Spi r 0C Yo Ifiie6 bhdentd o‘sheit)ﬁmnaceitlctah{] 8&ch@bRI G thRESS cRBEhrbMBPA50 NCor por ati ng

one or nore ring heteroatons (chosen fromN, 0 or S(0)o-2), and which can

optionally be independently substituted with one or nore, preferably one or

two substituents sel ected from hydroxy, oxo, cyano, |ower alkyl, |ower

al koxy, | ower hal oal koxy, al kylthio, halo, |ower haloal kyl, hydroxyal kyl,

nitro, al koxycarbonyl, am no, al kylam no, alkylsulfonyl, arylsulfonyl,

al kyl am nosul fonyl , aryl am nosul fonyl, al kyl sul fonyl am no,



, |, 4-diazabicycl o[ 2. 2. 2] oct ane (DABCO), di et hyl am nosul fur
uori de (DAST), dibenzylideneacetone (dba),
5- di azawpDeywlapes73. 0] non-5-ene (DBN), 1, 8- di azabi cyclrofr&P4010sssdec- 7- ene
, N, N -di cycl ohexyl carbodiimde (DCC), 1,2- dichloroethane (DCE),
i chl oromret hane (DCM), diethyl azodi caiboxyl ate (DEAD),
di -i sopropyl azodi car boxyl ate (DI AD), di- o-butyl al um numhydri de (D BAL or
DI BAL- Manodkydenaq iapipitet, hd Maivnm hireAhhibNoAR i 184ndydt laasesmeni de ( DVA) ,
4- N, N- di met hyl am nopyri di ne (DI\/AQ{ N, N- di et hyl f or mam de (DMF), di net hyl
sul f oxiPharmasrieplly vedepkible excmigtetilephy<8HiSio) et hane (dppe), |,1° -
- (di phenyl phosphi no) ferrocene (dppf), |-(3-

di met hyl am, nopr | ) -.3-.et hyl carbodi i m de h ochloride,(EPCl), ethyl (Et),
Gty acor 3 & Sebeyekysodghett sd e S HhGS oo yEA b prEtpe dletboxy 1
acid e%BMﬁpoﬁﬁé@ﬁo&ﬁEﬂ% R72 B LRk BAR®T ofel pfdrmaceutically acceptable salt thereof,

O (7-azabenzotri azol e-T -yl % N, N,N N -tetranethyl uronium

hexaf | ubeuspyHoephphasmaeaticelysadceptpplaraly theprodtand ah st oppiphermaceutically

1- N- hydr -8z hi gh pressure |iquid chromatography

( HPLC) %C%%ﬁ%%{&% %%%?‘Wh%%m hexamet hyl disilazane (Li HVDS), et hanol
(MeOH), nelting point (np), MeSQ2- (nesyl or Ms), nethyl (Me), acetonitrile
(MeCN), m G0L QI RRRLMBAFRINE o P DrésMiRMntioNBRG e RAREGTHT kTR mpABhY! - butyl
ether (MIBE), N-bronosuccinimde (NBS), N-carboxyanhydride (RICA),

N- chl ortbpaiied Qivirue &SENGSpaseNninbitdrydcpandpizab ifpreuylNMMd ritgoget.hy | pyrrol i done
(NMP), pyridiniumchlorochromate (PCC), pyridiniumdichromate (PDC), phenyl
(Ph), propyl (Pr), ‘o-profp?il (/-Pr), pounds per square inch (psi), pyridine
(pyr), room teapeedmgRieofthe pspentventien therp s Prayidediagheengceutieyl ppck Bume2Si

(T ) j: i YABAY idi ne 1-oxyl

( Tenbor bl AT el Al oyt AP LSRR FLARY

\', Y- bi safdriAatidnabmsdre torameingyditeefimarfer e Gsdofthe irhivtdDy., O- benzotri azol -
1-yl-N,N,N , N -tetranet hyl uronium tetrafiuoroborate (TBTU), thin |ayer
chromat ogr aphy (TLC), tetrahydrofuran (THF), trinethylsilyl or Me3Si (TMS),
/ ?-t ol uene&iohdNAT lonadasd wis telyige & mcycTsibe rpFTErH)midazalam, the prosoensigye

t osyl ret - 0; h i . nventignal n clature
el uaig YhBiah ShIAE R FRPeRADYdgld Gy Vbl GATVERL 0PhaRRTERS 3
(tert-)0and51964-hay SitlaiF kgt @B S yIREVIP Ngmtbe B 1uds Entdrphscalertek ydhnnoi et y .

(J. Rigaudy and D. P. Klesney, Nonmenclature in Organic Chem stry, |UPAC
1975 P%ﬁ@s, hefbiplds? 4950 gKapicdictsd AR réenayir qoukt issieatcaR 137 cxpapstbefyeen
enconpasse ) y i i it i i ntion
are pr %\E/i %Cejaél Ei%ﬂnfotmﬁcgggfu glﬁ?%wencgﬁﬁ}ggtlgl?oﬁ'ﬂggg%etggﬁrrbp(f%galgﬁgﬁg?&na&;ﬁ% zggv\hi ch
f ol | ow S@feamr HOXE ecspectiveha W et doesbniaistdreédedith nitdragiram thig sudprtiee wicdiatcdyd-

under stand and to tice the esent invention. They shqul ot. be
consi dé&@dﬂ%{ea*inﬁ&%ﬂée%méu@dwﬁf genifipantlyQwpt tham thappse At {hedensss %
i 11 ust gl keraBRALED ﬁﬁ)@%@%ﬂ %e SATELB8Y in HelaltEﬁO@lﬁﬁﬂeers.t he nonencl ature used

inthis Application is based on AUT Mv.4.0, a Beilstein Institute
conput eri zed system for the generation of |IUPAC systematic nonmencl ature. If
thex®e i s amlilsgle dpenRey rinatawkd00 angert el Z2Howt kigaiflitastyamdreasddaRE 2gi Aea0t-hat
structure, the depicted structure is tqo be accorded more weight, In

addi ti 60,Cmex. ppd Cd2l by apmerinstsly Sorfold. S 25afoldirad &7- t 430ild: rsDestivalyst Fhect ur e
| s not nhﬁﬁfal%%@é‘et‘%& Bfriio%vi%ﬁ'ﬂ%/b% 794 & 186 HASREC A thd8Sute Eiﬁ%‘teﬁ‘oﬁé‘&ﬁf&&e or
portion of the structure Is to be Interpreted as enconpassing a

st er eoiod oim@rasir pbsditly diARLthe lindieporc d SCERampyress of ritvaapo toilds/ igcmalt ghladp sing
generic Formula A qr gener.i.c For ae |-11:TABL .o YNYL- PYRI DI NES The
pr e en® b BhttBhof e JFus Hefab%wg?t{eﬁwﬁwvml} Gyl &)t o mul a (1)
whegei hhheacOkRbRG FR2Y Qv RAumtatbip ikipeecd BE tHBRRDIMURisGhi® o f ftohd\gr Cl ai s
and specification, the isonmers thereor, processes for preparing these

al kynyl -pyrimdines and their use as nedi canents. Background to the

i nventi on Ahausiapsurdk optiRteédnkinnasRa Mayvie: Bimnmeady ipbovedvirktpef sl t abl e
target nolecules for therapeutic¢ intervention in a variety of |ndications,
e.g. cAABENSLEIPN;depIssAEILIY GHEFrRUPE AfIHES 8B SRS Inghe drmpof{pbpts,

percen i I i Y : i ch have
Been 1 s P el o R oS et ve

t ar get smxpeesahe SCdmopounteof the pagsyntohventing ere éfficgarusiveheinadministered by other
Phosphati dyl i nositol - 3-ki nases (Pl 3-kinases) are a subfamly of the |lipid
ki nases which catal yse the transfer of a phosphate group to the 3'-position
of the inositol ring of phosphoi nositides. The phosphoi nositide 3-kinase
(PI3K) pathway is activated in a broad spectrum of human cancers. This may
occur either via nmutation of PI3K resulting in activation of the kinase, or
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intracel lular transport processes. On the basis of their in vitro
specificity for certain phosphoinositide substrates the Pl 3-kinases can be
di vi ded iwoaodvé@rent categories. The manmal i an t ar get Pofi/RPapanyssin ( MrOR)
is a serine/threonine kinase related to the |ipide kinases of the

Pl 3-kinase famly. It exists in tw cofpl exes, nTORCA and mMIORC2, which are
differentially regul ated, have distinct substrate specificities, and are

di ff er ealtbadf adnsieRGhtidviaclu@ingapaivoul (infrtheeneendri) topiohlgatdntdrlIOR i n
controlling key cellular growth and survival pat h'vva%/s _has sparked interest
in di sdBVERYSABEmTEIRRVERRHSH PYRSHENeQYa: antsi HaPQsohadnNmpiraiiens aBRAS OHSF BTt
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nuner ous cel | ;%r ocesses s(Hch as e.g. cell growth and differentiation

pr oces WO theaffivg ingg¢distf oskel et al changes and the regul ation of
intracel lular transport processes. On the basis of their in vitro

specificity tai hoj e t t - Ki nas can be
di vided in o&’g‘f OfC“g? 8ﬁf&%§¥“g§g??{é1§%§%§% lﬁﬁlﬁﬁp{?%%% tﬂ%& ggarrgﬁﬁée]@%fgﬁ%ed for
exanpl eis@blddatt &b fetkirnaisiesnd difthdie tco @ neiongl @R nisncAMERQ 0B QHKSAS, mbebai | ed
description of the invention It has now surprisingly been found that
conpouépscdinte diedpan of pharnageytiesl cofpnesisions pibunyt ¢irpsesril be phpamasewlitdl n have
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accord %glgngtg %tlfg%seaﬁl:ar@ g[n(f[?)}éﬁ(% af8n%ay S& Eg g%h@g%e%é)g g?rﬁegﬁﬁ%? 11% -ngﬁté I}ttsatg? ment of

di sHhsesncmnned tpeahoniidis, tvite oaetithuutt addafonki avaise sormapalindb ar potaples edd Ihe unit
excessive or_. abnormal cell pr.ol 'ife at.i on. The Qr esent invention relates to
conpourisess fPriguRay Sent4ig ARy PHtaP1Y CHRGHY RO ROt PTARCACR YO INEHIILTE SRR om
one anqififthe 48BR1A Ny 85 QYP raRk %&B@me)rﬁgea. amﬂlaﬁﬁaceuﬁpal%ﬁﬁlggﬁtﬁﬁ’sbﬁﬁ%%ﬂ ed
by one or nore identical or different and/or Rc; or one 1 together

wi t h t kephyyeid db pelidsosurhas abids el adsiHet, eerome jds, powdcrssbtelned sclegsei onal |y

bsti twt ith . i ti | different Rb d Rc: R 2
RO R S A L S ISR 1 A L S
C lrPpaldkyluse; @3 iBRLabaRbRYippotaBicEBiraesteibriab e OLeih Rahtil; or Wrhd Goraf yt  and

5-12 nenbered heteroaryl, optionally substituted by one or nore identical
or di f staridninjRtablaedutions forpaseniaalgises Adtypicalipcrsitint will dontvin GrBriporas’ Rb
and Ra iok st r j ical—or. dif . Rb & we.and
cach RS A O B Yo ARy IR ol BRAEE TRieth hEREMaTTb PNt el
subst i tinttedtday iuheledotil@ dandeiguidc@imolatichd dfehendtivl compoaidindRne skt éct ed
from anpng aCl kly-6l, 2-6 nenbered heteroal kyl, C 1-6 hal oal kyl, .
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a suitable group and is selected i ndependently o f one another from anong
=0, - OR C, The lerphakeipldhy! @Xied hd&dedh rdfers 9 conPBukd talNz u@equNC%?el\i%rin_NNR CRC,
=ENN(R g)C(ONR cRc, -NRCRC, -ONRCRC, -NNORORC, -NR g cg-c,

hal ogemhamngregical caappositio, geroely saforen-tgya andygither biejgggeally nopnptherwisy Q) R C,
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anot her denotes hydrogen or a group optionally substituted by one or nore
identical or different Rd and/or Re, selected fromanmnongC 1-6 al kyl, 2-6
menber ed heteroal kyl, C1-6hal oal kyl, C3_iocycloal kyl, C4_i

6cycl oal kyl al kyl, C6-10aryl, C7_i 6arylal kyl, 5-12 nmenbered hetero-aryl,

6- 18 nenbered heteroaryl al kyl, 3-14 nenbered heterocycl oal kyl and 4-14

menber ed het erocycl oal kyl al kyl, and each Rd denotes a suitable group and is
sel ected i ndependently of one another fromanong =0, -OR e,
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-S(O)NR eRe, -S(0) 2NReRe, -OS(OR e, -05(0O 2Re , -0S(O 20Re , -0S(0)NR
eRe, -0S(0) 2NReRe, -C(OR e, -C(O)OR e, -CCOSR e, -C(ONR eRe, -C(O)NR
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e, -0C(0)OR e, -OC(O SR e, -0C(0)NR eRe, -0C(NR g)NReRe, -SC(OR e,
-SC(O) ORe, -SC(O NReRe, -SC(NRg)NReRe,-14N(R g)C(0)R e, -NNC(O)R e]2 , -NOR
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Bt O lanAYSG 35131 DN ) O OFYBORA omigRalky DU O 1 a0 ML MGOOIRR
o AR R T R HER o b A BB g s, S f oGS

subzj i ttkbin@ehadyin@ e n@thylBluarhidenindand liley. di fferent Rh, selected from anongC
1-6 al kyl, 2-6 nenbered heteroal kyl, Cl-6hal oal kyl, C3-iocycl oal kyl,

C4- 16cycl oal kyl al kyl, C - ioaryl, cr- 16aryl al kyl 5-12 menber ed

het er o- ar ySphcﬁfo]rﬁl pmpﬁ:mtncem uhréﬂc&rm@ehaltd@dts pﬂlsldapse}et;;eaaehbm stgrostyidspaidk y |

d 4-14 d het | | kyl al kyl d h Rh | t ed
M emeheRErye GRS S1ahN PRt ity Bt o Par S BN e o e gk SbS Bet s rber ed
?;gt ir 0%1‘11\&&’1&5 fﬁl’oﬁﬁ@héﬁksl(%lublﬁ%er@QEUﬁéaﬁ?sl &)ébencﬁ?g_é&%}’scbﬁﬁﬁ&g)@@ﬁéf%{twes

16aryl al kyl nbered het eroary nber ed
het er oaalyfttailsugfclegraangdgembemedldaeslléértmgynat@aalkw pawdlera, tm@cmﬂm@nemlly Isa

anciopt Ry O S iR P B b e Yindes BistelBoRuie Habbinfied

t he en&@ﬁlif@d&ﬁ@neﬁt@n&laﬂ§ S BRABYit the barief @&lﬁ@ﬁleale@bsmﬁ bidxigUdapscityniar eof ,
and optionally the pharmacol o |caII acceptabl e salts thereof. e aspect
of t he Spissdnpiopartioas amcb@ommﬁc gp%mncg%meélreé obwisble qamryers ipelidsibyt R3

denote I t b u y
St A B TARTAE o S0 L bt
r el at estdreh, golapouradacaith, gasnkeyledulae Moldaing dgrboxvmestieyloel o sdeninesic ping Rydx,
optionally substitute bé@ﬁgggor nore. identical  or di feren R5, Anot her

aspdtt cos0q Hiter. e Hhe W RIEPAEF TS Ry CogRainy dhaddiiion Wrinsirdivel) |
V\’her ein agog&ﬁ%ﬁaﬂwﬂa@&s stgplthké}?%ulf%rss 'égﬁfcﬁatl Yh@Hatl¥al P& tHerdMls et's&itﬁglt' cal
or different R5. Another aspect of the rnvention relates to conpounds of
gener althitkeners, sol@li)izingheeres, mnRBhadéieot es pyrazol yl, optional ly substituted
by one or nore identical or different R5. Another aspect of the invention
rel ates to conmpounds of general formula (1), wherein R2 denotes nethyl or
ethyl. Anot her aspect of the invention relates to conpounds of general
formula (1), wherein n denotes 1 or 2.




Anot her aspect of the invention relates to conpounds of general fornula

(1), wherein R1 denotes nethyl, ethyl or -NR CRC. Another aspect of the

i nventi orwoebaregsro conpounds of general fornmula (1), ROEMEPROIOBIS3IT

selected from-NH2, -NH-CH3 and -N(CH 3) 2. Another aspect of the invention

rel ates to conmpounds of general fornul-&5{1), wherein Ra is selected from

hydr ogen, nethyl, ethyl and cycl opropyl. Another aspect of the invention

r eI at es t 0 Lauidp Gutiifutiohs gl efealiitilé M1 odal(adninivdieioai 1ﬂclﬁiﬂb 1'1@1@ Gdrﬁﬁmaeﬁbnf rom
-d, -CH3, -OCH3, -CF3, -C(O-RC, -C(ONRCRC, -C(O

C( o) Jlrsrlrzdmg @(ﬂ@}mﬁms ele(lr@)) acmm@ﬁzlons 9@@;@@%5136@95% oBgﬂse mC&,udAn ot her

aspect
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pi per abefoyt psepi pewistbnsyhay ypredredinnsplut@nsl funemh@ﬂe my hquednopriopylens pycsl of

the jnvention relates to c ounds of general .fornula (1), wherein R3 is

phenyl 58 HERY QTUPBHCMHA egﬁgng’rngr?@f?’éts%g‘ %ﬁ%“rl%ﬁ“h Sat “F”é&éot‘“%lﬁ%te of" 38BCif-s
-C(OR quu%&&’s T @arﬂge f)r% ﬁ-@@%? %{ss&ﬁﬁ%%e %‘[IVE Q@nﬂpﬂﬂé‘ﬁ'ﬁﬂ Witef %@écﬁﬁngt 0

conpounds of general forrru wherein Rd is selected from-H -methyl,
- et hyl suufphl@pybrantscﬂavor@@ta:blhzmgd ancth apenss. héqum@mtpeoﬁomshanrbnvent i on

relates to c unds o wher e e I.S _sele f rom

oyel omruy eguteun s G gk S e 3o bithyant RIS T pREREF b

Anot herys ases br HnthdiR guﬁiéefb%in@ Wnétﬁkl@él‘hﬁoieo sERIFRRUMESyAtthgRBRIIGe, hd StAbA

(1) wherein R3 is selected fromthe group consisting of: METHODS FOR
jiZQb\/I wod! koigmmnei B FIZCSS The present i nvention relates to an i nproved

rret hod or adm nistering a conpound according to formula |I for treating HCV

by co-admipjstration wi.ith ritonavir, The invent urt her ates to a
phar meceut i €3FOEH of rftﬁrpge%h%moagn%@% fatrﬂé{)brarrr&r%[.r%ﬂm&ﬁaon
ritonaypg. phegadtion ﬁ)r@xé&hﬁﬂé 900(11!"%0‘[50?1 ar%nrlﬁ%@s E}Efuﬁ&&bsﬁld%aycﬁyoﬁ}géeﬁteld' yer

di sease ?hroughout t he worl (Boyer, N . Hepat ol 00 32:98-1
12). Theit\iosd ﬁi)rIHealanmorIiegam Fibied @yrn(gw-l@)na@srorlumﬂ musidreer invrdtitdhsn 170

il 3% of th at
Mt ot Samter yEh s St Pafi e HinettRs MRkl R SRty or
and; B. Rolu¥bhk oF emMsidaBH oilyor i\ﬁl@ousz@ﬁﬂeléidfﬁ)r‘éiarﬁgl}: s&raﬂéwrnmgﬁ&hm one-fifth

of chronically infected patients with HCV wi || eventual |y devel og cirrhosis
of t he Poivgdwleng glycet. Ezgarmiﬁ%@fdéryamr@nwwwwer&r@mw sllyonis orjvigeicledi ng

T 5o DOBRNE L L ROl LS00 Sl S0 o

347: 97 or@a) estdrCRé. ¢. nétkgitdleite) snd ﬂney pcrntaimrfyrmui&tbgedg'eﬁr@ shelt ad pre@¥ving,

transplantation in the United States (N H Consensus Statenment on Managenent

of Hepatstiing caulspiyine oy gHeperding staylizng aqdzrer dipparying pgeRiivANEBIatiNelh the getive

gov I rRnd the virus
éq)y%g(\i}%l\#%%gee ﬁ%?Wdlérgnéch‘ gl%tgﬁt% b9 er ééo%ﬁ lao\?li%\f?treuses?ﬁaﬁgfsby i viruses,

and ha pryogpdiii Nsatiors ﬁrenwoimimnrfmcctamdmnhmbabrd uss Withva suitsbk eRicte ¢.gC.staMls,

Fl aviviridae:. The viruses and their replication. In: Fields Virology,

Edi t or Y BMFCHf4s D, M Knipe and P. M Howl ey, Lippincott-Raven

Publ i shers, Philadel phia, Pa., Chapter 30, 931 959, 1996). HCV is an

envel oped | an . genone of

appr oxi mat \&E H@“ﬁ%g J?’I;]H%%\f‘?sre g lﬁgéeﬂrglgﬁe onsr § lg%fi %15%] lalﬁﬁgg%%erved 5'

untr ansshgicsdom@glm oW MER)ng v@xl @urtgl Bpanixtgadt figyfacangyendodingcea pate iy ot ei n

precursor of appr oxi mat el y am. no acids, and a short 3 UTR. Genetic

anaty siféstgpeligdygng she 40&§ﬁﬁrmp@trn§18>é1&rﬁr8ﬁd a@ﬁegwegs IwHPE Fkagnfe Py etiBincovie 309

of the YA [Qgé(;f 4 he

US appr oxi na%quég%%y Wﬂﬁﬁlg?t{éél in IVI aI S Ig\#e%g%y 0(Mssgﬂan t%r&% Ilécg;“ on.

Type | bohdiff.he nobst preval ent subtype in Asia. (X. Forns and J . Bukh

Cinics in Liver Disease 1999 3:693-716; J. Bukh et al., K /

01. 03.2010Sem n. Liv. Dis. 1995 15:41-63). Unfortunately type 1 infection

is nore reérhg@@mpou@spﬁéreaﬁﬁ)setlmﬁerérorlrr@%y o ipemplatpd far wemsd pérainisoationy,  Zei n,

cin. 1 3 0,

pol ypr cliigtegsrragg%? A%A]?g %IB%@Q ls aggeécfoégéiobsm .% %1%5@%?1{]%@“0&%?& %a%vle. Acad.
Sci 30 US@gre&@ﬁ]suBlBC%ﬁ‘ﬁEﬁ-aEéﬁsﬁ{noMn iKaligareto & apprdpiace. Natl. Acad. Sci. USA
1990 87:9524-9528; A. Takami zawa et al., J. Virol. 1991 65:1 105-1 113).
Viral structural proteins include a nucleocapsid core protein (C) and two
envel ope gl ycoproteins, El and E2. HCV al so encodes two proteases, a

zi nc-dependent netal | oprot ei nase encoded by the NS2-NS3 region and a serine
prot ease encoded in the NS3 region. The HCV NS3 protease is a serine
protease that helps process the majority of the viral enzymes, and is thus
consi dered essenti aI for vr raI repl | catr on and i nf ectr vr ty These pr ot eases
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HCV NS5B pol ynerase activity have been reviewed: R G G sh, Sent. Liver.

Dis., 1999 19:5; D Besceglie, A M and Bacon, B. R, Scientific Anmerican,

Cct ober: WO2010802@53; G Lake-Bakaar, Curr. Drug Targ. | rCE®EP201DI053312003

3(3):247-253; P. Hoffmann et al, Exp. Opin. Ther. Patents 2003 13(1

1):1707-1723; M P. \Walker et al., Expl6-Opin. Investing. Drugs 2003

12(8):1269-1280; S.-L. Tan et al., Nature Rev. Drug Di scov. 2002 1:867-881;

J A Z. Wi avigtndesiral) Gornfulitions Rinige prapgred MithGhterioicdatit8QdapéBor20staiddPor

R bavirin o ] o ]

( | ( ( 2RoBRolled rskyseqdmigistigiinnaxybsadiya ingghsithfor examrinyiay eemRAuEAs ot {he) - | 1
%p ﬁtziﬂlfé?fti%n %BQ F&H‘I{l)l?&t&f: qra"ﬁgaegﬁlal Ms’hﬁ&ﬂ&feo(& }h)lﬂg' (&1196&2%@@/1@% Ic,

non in eron- [ n ucin road- pectrum antiviral eos| ana

Ri bavi rlihesdddivery systems aea:advanﬂageomgarmslsusimmd allcaBNY thn dofRpBund i mmsc&ssary

i ncludi ng Fl avi viri dae . ( L. Davis. Gastroente 2000 118:S104- S
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I evel s dfeﬁ'vé?g mé Bre AR St 1yPATLRRL S anskindRBSsi 00 HdQBHore ST driYRing oPf

HCV- RNA. R bavirin al so exhr bits significant toxicity and is known to

i nduce ietpeest Gn aldortrrodibmediveithaa pérséraiion mh@ncrdr tg. doone(ltdmiceylbzvi ri n by

5006 1 prio SRR, Rl TeR B Rk tmlire el e e B R ens

of chr QubderhePaydritySsuf Ry 8efdcMoR URCAMGerndt NapRhE catpseRIAhe botEpdinddiaed
i mmune cells in response to viral infection. Twodistinct types of

| nt H} f dipgshsodplde msabticz e d: sihigpee rubbere Pt biodegrgdabld palymes: £ m@Ysapfp%@r@,d and
one interferon beta, type 2 includes interferon ganma. Type 1 interferons

are produced. nai nl infected cells and rot.ect hbqring cells from de
novo i nf ecSPlS?rﬁe F%?@P% tigRs flepe yith %ali‘%aﬁﬂ“& FYHCSf ﬁ&ﬁ% ﬂ?ﬁrﬁﬁg BICNSRES udi ng
HCV, andsred ilREMindfont MBe S&Eﬁcetc{n%ﬁir%t&fe d;/?’\'/ aﬁﬁ&@tl@bs Sedftcd B @CV&:' MartihFN

suppresses serum HCV-RNA to undet ect abl e el's. "Additionally,

nor mal iMesk Rudtishma fonpany,dief ediasre Hastor) Renngyivaons. uhakdled fomhléatwrnfsemnsstof
|FN are te ar, sation.of .ther results 0°/r se rate and
ont'y 1SR SRR Rk SRR PR sh &l Pt e3P Ber uim
al ary néotniansdng rf@saepa{rﬁ&ﬁ&rsmm(efaer\éuﬁumm&rﬁnBa{h@af ren8étRigathe CORPoAM s tiicher apy
of HCV with ribavirin and interferon-a currently is the standard of care
for tr@aeseRinnvenaipe upsieble er somrgmignetichi theyapsusiavetivity- and PEG- | FN (i nfra)
results in a sustained viral response (SVR) defined as undetect abI e
hepatitis i.bonucleic acid (H weeks a r conpl eti on of
t her apy (M%\l?\? f'ét&tlewﬁﬁlep&rﬁmac‘f RS oSt ot PO 15 i Voot
The SVRGH@W RACRESp RO B8 eéﬂl@%cgotﬁﬂﬁhéd B@ﬁlﬁ(ﬁ%d‘iﬁéatmﬁk’ @aﬁ)for'%ﬁlﬂﬁt%r hor e,
PEG IFNis given by iInjection, the hemat ol ogi ¢ and constituti onal

t oxi ci tebtegfigdtioREGC)) Fxhigh dreorfelRthmrthe didirfairy skitl ifi the amahys plao M@Htvgtltlmthe

oo Lo it skt o 60y {Bpinfy B AERSTha i BR e8! dhbER B PEF L&,
dl d NOtcofPE RN dr@er(t ARANESPOB PBAPlacEE R tidsN IR cdheEMYount 12 indxh@ui gh

preval ence_ of CHC di sease worldw de, the high treatnent failure rate with
t he cureesftcidotfectdn@atiiter ability issues with the current SOC, there is a
substantial unmet nedi cal need to i nprove and expand therapeuti c options

for these t|e p The eff tlveness of t.he.hos fenses i s
hanpered b qé%‘?%?% d 6‘%‘ 8?4@9 ©FRGIss paptnIstRYaR el cobinalinng 9b ALt  host

i mune g8 NS@&QA %@éas@ﬂﬂh%lﬂ%%h'd h@ﬁto@l%hie'wsd rﬁGnB@ch oRARGhAiBRor, BWichal SO
quite often resi stl ng the antiviral action of |IFNtherapy (M Gle, Jr. and
E. M5 Fagimimngtratios i2005Ted48 begd0a0abidmilisgridn(e-admigistratieygipclidet targets the

{ner apy BB GHES e MRSy G Bk Nl itk S kitaf CTREGKES Wheg g o

devel opaRitistadaniffdiay dbhge aP@it, tHeSniiBMErs Moy B&&ﬁmm@@fw dtitiekahie@rudi ng,
but not limted to, the NS2-NS3 autoprotease, the NS3 protease, the NS3

hel i caséfferaet tires andsmamopideer Aecordimply, ww@nmwd@m@tbwmﬁr%éhq sYP
absol Ut 1tc?rsl§ gﬂ%ln?éﬁ{fe&) Eogg%lr {V%ﬁttfleoﬁﬂ? atiti r&ewﬁlsr}géﬁ (?}Q%%qnhlﬁ) 1£ 'tﬁ/e
sense, as e ed si ican terest anong
medd@i maﬂnedb@rgbsfmﬁnoﬁﬁ\s{emhtymiesméommhl b| tors are another target for drug
di scovery and conpounds in devel opnent include R 1626, R 7128,

| DX184/1 DX102, PF-868554 (Pfizer), VCH 759(ViroChen), GS-9190 (G| ead),

A- 837093 and A-848837 (Abbot), MK-3281 (Merck), GSK949614 and GSK625433
(d axo), ANA598 (Anadys), VBY 708 (ViroBay). Inhibitors of the HCV NS3
prot ease al so have been identified as potentially useful for treatnent of
HCV. Protease inhibitors in clinical trials include VX-950 (Telaprevir,
Vertex) SCI-1503034 (Br ocepr evr r, Scherl ng) TND435350 (T| bot ec/ |VEdI VI r) and
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terms "a" (or "an"), "one or nore", and "at |east one" can be used

i nterchangeably herein. As used in this specification, whether in a
transiti onval2ophramse or in the body of the claim the tePos/EPcanpsizse(s)”
and "conprising” are to be interpreted as having an open-ended neani ng.
That is, the terms are to be interpret-&d synonynously with the phrases
"having at least"” or "including at |east". Wen used in the context of a

process, tIfxht €YP inGHNPF ikl frgtcasEiahbitbhat athenifeRdas separied dekage firmkspash t he
recited steps, but may.include additional steps.. When used. in the context

of a cdmpbiterdame bec%ﬂ%ssrqr%@bouf ﬁ@uﬂtémusldo Adterrativety. the4nsP inhitor mayd§mpound
or co t
oy al S0 AP G aR SRR pflipd FRSb b BRI R PRI Y o
" opt i onatibydr sy btsazﬂnlhfsteeedtpnmau,sto pdthdr vaitls tob sdlponamg the NiEH4EA Ipbc&dasevent or
ci rcunstance but .nee occur dtht t cri. t|o |ncludes
" nstndBbyer B i Peyeno! smaisEi R o bt %0‘9? Bghi BHSWR ch it
does nefeth% INSES tREFBtdAse MAMitbE Hok 8kdrifle af (1R pRONERL n@lﬁbnéﬁﬁl gﬁnfn@gte@d Ykl abl e
is intended to convey that the invention may be practiced with the variable
equal tthe @MY ioliibitéreshoaldbesidwinibfieredtbieéire thergetcaskhinkibitdiois nzctalmiizethirsl/athi ch i s
|nherenth% glscrete, the variable can be equal to any integer value of the
nuner i CAFTHS nge, including the end-points of the range. Simlarly, for a
variable which is inherently continuous, the variable can be equal to any
real val ue Cl #l nge.
As an exa Tﬁét&g}&%#%%ﬁk&ﬂkﬁﬁgﬁgﬁémggggrl d a®?%§%$a%%uﬂigggﬁggﬁ 0 and
2, ban réxmc@ sythptomsfitiar divaast abdneiadividuah Blneeleverihhﬁrqrmhy oflefetetmss andC¥an be

0.0, O. 0.01, 0 or ot her. real | ue faor riabl es ich are

i nher e ﬁ%qrwclé sersibndeemmialy Bedihabd 5t e ohppd i ShaRoraeen beditsied
conbi ngd tRNAd Riual Je&ﬁ?érﬂ&ti‘@éac@m{bﬁlﬁit ¢R0 ¢ha fHBEAg%rcaH Yalyasith M& limits
effective in treatnment of HCV, however, patient conpliance I nproves as the
nunber d@petmla@laooanmnferwd@mlys soch asdm: nivstitaef the dierse ¢abetcatedyphosgscind

conpounds re be usefu CV th ies. The
subj ect® P?{%ﬂhetaﬁg %ﬁ% gf:atge @er RAicegen ﬁ\g@éwﬂ}%}tg &t formul a
| (7 22rehtcaNlhe o1&y EndBfmi d‘ffauﬂlhﬁlgfatfohahd qmsfé@eﬁlcém&x@a@cb abtﬂelrﬁadl@fl

R7227 and reduces the amount of R7227nthat must be adm ni st ered. Compound |

( R7227)pracéitignesiiglyedoot ent and sel ective macrocyclic, peptidoninetic
i nhi bitor of NS3/4A protease activity selected for developnent as an oral

agent for the trea t of ecti n to the pot ed in
i nhi bi ting A%V%% fwgen %?2{;600‘1@ 8‘;}&@'%?@ nPfegeﬁi%ﬁ%g eFliH
l'iver aboani i8dut 306 %{ge;%r d‘é‘“@ bEMe NS ﬁl‘é‘teﬁ&' 1HR1'bﬁoP£re %Qéfﬁl Pt hR ﬁ?éve‘ﬁ‘%n and

replication in humans, has an acceptabl e toxicologic profile. R7227 is
a high Itlysapmne af HCﬁhmbdltat@d d@ﬁeaS\aSEsbmtAe 61Yat mbibjter, sth@\niQSIag%ﬂeSdef@fhﬁwbﬁm abopt

0. 225 d i d f h
ConEPoR T PR bORRY nek v gERuAE Beel M heDER S Ebs ABSE Ifsiot bhOEeR ey
repl i ccaﬁoutFﬂ)aza aB@8 200 nldGRY d8§. ThpTchlpMhc PRA2AcAd bt édi’ﬁ}iﬁsltﬁ()nﬁlbﬁ phay's

synergl stic antiviral effects with pol (i/et hyl ene gl ycol conjugated

(" pegylag¢asdmy to.rihis ifentien ilf he adminpikaed FRm 4yt 1 Pedwsy 3 times pRoddye)Thien t hi s
sane c t

o apy RO RS BBt R Ik HAG SR cBme it o et BB plSdlie  aingls

et aboldozgcRFiZ2 Will esyldeparglingugonrtael bost eretat ahdthenparteutar egpde o admdhiftiagiber
dose levels to maintain. therapeutically effective bI ood levels. In early

pred] i fearallyy entwsnt is rigEed via Sm% dewears tXThage ess HigndheoRtEarmdass ¢ t or s
sugges I YR I ﬁ@é, 2C9
parti cft%%%dgﬁéoﬁl g’?h gh%el??%% d% ( R? ZZ%dWI'—%}?&tI er eg%ges r@%ﬁp\% off

r econbifowatht 1r(d‘ﬂzidua§ lpa‘w:ﬂt hﬂalteadreldy Qo¥ed Addinety akidll ihZEdtl@d?lQ@éSt&ﬁeaﬂﬁE)dﬂErﬂint hat
could i nhl ue rmacoki netfics. Therefore, chr P450

NMONOOX r?ﬁé‘gfer i3 B‘r“t ug XRGHMERBHAR 2BY FLElpRrs OEld’eFSr‘? F‘ OWIASEHBIPFEHST ¢ he
pr ot easgd ltﬁymgm&s%fescowﬁlsi apﬁlfcaﬁ% ) amrtbmgaeﬁé}h%@lﬁwn}t a/ff&ftwgizzlaan&qmp@r ed to
adm nistration in the absence of the CYP inhibitor.” Sone drugs are

met Ebolcompduilsis afyhoprhseohmveaBo fenz gives distesedeatigntes typical |y oxidize the
drugs resulting in unfavorabl e pharmacoki netic characteristics {e.g.
decreased bl ood | evels, decreased half- life). In these cases i nhi bi tion of
drug netabolismcan |lead to i nprovenents in the pharmacokinetic profile of
the drug (see, e.g., U S Patent No. 6,037,157; D. E. Kenpf et al.

Antim crob. Agents Chenother., 1997 41:654-660; WJ. Curatolo and G

Foul ds, U.S. Patent Publication 2004/0091527 and M G Cordi ngl ey, U.S.

Pat ent Publication US2004/0152625).. To ascertain whether conbination
therapy mnth a cytochrone P450 antagonlst wil | |nprove t he pharnacoklnetlcs
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be used in a method of this invention. These CYP inhibitors include, but
are not limted to, ritonavir (WO 94/14436), ketoconazole, troleandonycin,
4- et hyl woramoi2eg87cycl osporin, clonethi azol e, cinetidi ReT/APRo1a0653aZ0l €,
fluconazol e, m conazole, fluvoxam ne, fluoxetine, nefazodone, sertraline,

i ndi navir, nelfnavir, anprenavir, fosahprenavir, saquinavir, |opinavir,

del avi rdi ne and erythronycin. A preferred CYP inhibitor is ritonavir.

Ri t onavi r iFer pref@tcdosdgdfolhd efritohavirVRIAbeacdisobdey b3ITd A AlCRUAzEOEA Y. in
utilized at | ow nontherapeutic doses t 0o enhance

. Q. 100 twi dai |
o bodLs Patsin. T VAot 6 Db BRL BRa S48 a3 owblished i o
| | publihed, |
Pt o SRfefby LTSN 0 b WAt cdRiaEh 297955 aBE WG 500814 bitfishdLRRAEN,

Pl's, rdSul5ng in possible interactions between ritonavir-boosted HV Pls
and | 221. However, in addition to the inhibitory effect on 3A4, ritonavir
appears to _induce the activities of other enzynes including CYPs 1A2, 2C9,
andZC19. Allbpowtivdadeschijedbeca @wogiring adminestiagipn bf eambineticns of adfepptitischavi r

will be. ] . ' ' el 7227, _chrgni c dosing
anti ci %é‘fgé&&%??rﬁ%%&etlﬁ@%%g‘n@g‘u‘%yﬁ’C[%%nogﬁeifé?%% ‘%‘{g%r{oouxg’%‘%{é‘rs%n fﬁ%‘ioé'h g%%ul d oxi di ze
R7227 afifmsetttdtiog i§ RedereRistb heetin Mddoadministrefide Co-adninBaeti@pomideent of the
present invention there is provided a nethod for increasing the

bi oavaiddEWIptEEie erchanhibites ip thessamedospge fggoa i diffsicabdesaga firpst Wherz227 in a
pati ent, .0 . fel Sin 1,1l i RZ2: one
Pa50° mednfiferd i Rfeth SRR GTHTHIL S el RARRRE AN o Sk AL 20
nmonkbx diferasteinmastantiit eny osles uAfdocdiegly, the el ent@h@rdhdesbhabalds vehaetia tid CRP227

conpared .t o the bl ood | evels in the absence .of cytochronme P450 .
mnooxyﬁaﬁ%%fés ORI ET6S [oRCHIE i i HERRYGA s 1}?&4%@%%9%%@%@ S on
there isgmPHB¥ed #otnfoBisBRFait AosdRGE@@si Ng the bioavailability of R7227 in a
patient conprising adm nistering R7227 and ritonavir. Ritonavir is marketed
by Abbott Laboratories under the name of NORVIR (r) as an HV protease

i nhi bi tor (GhediYPainhdlirst sidCproRag whibytoNuwddamini&doRd I8 s@érdd) dodape ok haich
enbodi nent. of the present invention there is provided a _nethod for

i ncr eadiBiterBaLbORNisEred shopt simuitaneppsyn Adteprativelyt the Smpl? indiititgr may be

eply oA SEl 0y B oL RS i LEh O R e AOB R A TG BECHP T
samne t iimebibor héyebakabesistoagd paorttakegethdr vditl, oe fadlotwingithe ™NEH/4A Iproteasot her

enbodi nent. of _t he present .ipvention there i s provide .met.hod _f or

er et hahe TuRparran 10 kR soaq b SrcB ARt HirC XBRE A ect the

C0- ad Myt Pk t R Brétca@ i bith £ HRY 'eaaar}é)h@,_riﬁtﬂa PRI 4 iR Pitdr ik QMAMidicrdll Eirst,

adm ni stered sinultaneously. R7227 and ritonavir may be present in a single
f or mul dh¢ ¥ Pfinlribitercyhenldd adatinistareddwinre ticemoteasel inhidnot i enctahobioet! arsliar of t he
pre n% pr ntion there is provided a nethod for increasing the

bi oavaiTabl ity of R7227 in a patient conprising co-adm nistering R7227 and
ritonavir wherein R7227 and ritonavir are adm nistered in a single dosage
form In a fapatelal [ ' -2 4 i ded a
met hod for@?%@?%gglng % e %Pg%§%? Bg?ﬁﬁge&gfe%ggg%@?%&gggg%?%ﬁ@§g§%prising
co- adnitidrsfoer irergmantcd $HC O fwihR 1227600 riveactaymaypambpree ladmingst2bion of biktherg/ day

of R7227 and 50 to .400 [ da f ritonavir. |In another epbodi nent of the
pr esentCOMROBTY COXPEHBS égg‘i;‘ﬂﬁ%? PRI S e‘ﬁ%‘a fE’IBHl %@WWI’@P@Q&F‘E@V%@U an

bi oavaighabitdliab¥nt OdnoHed 2HCV PrefRBidEttor CAMBRILELASF BOVAHR ML AL APtiRr dose of
50 to 300 nyg/day of R7227 and 100 to 200 ng/day of ritonavir. In a another
embdi renget inftha He'Vplife swele or nembinpigensttheseed. i s provi ded a nethod for treating
HCV conprising adnmnistering to a patient in need thereof the conpound of
formula | or free base or other pharmaceutical |y acceptable salt thereof,
and a cyt oPRMEHECIs oot iopy B1a @& berrescriBed torthe patigabim @atientpaelisient of
the pr '. : o . .

compr 1 o R AR BRI S K e pB ey S ¢ DRSS B Reen

f or mul gatks, hage afi néenbs @vartratitivern] plesarippioesitvwicad 4 phaoeeptsalividessapdtichtrer eof |
and ritonavir. nbi nat i t her has .proven to be. a val uabl e conponent of
SnCi vi CRIOY B BB AR AET G BT S e e R PSR AR onat
may3 Okl 38 iR Bhdieatl AR mfic@MatNbrRANPANSRAL if A9WKibSd] Peeseip@sidi Thonal
agent selected from an i munonodul atory agent; an antiviral agent; another
HCV protease inhibitor; an inhibitor of another target in the HCV life
cycle; such as an HCV pol ynerase inhibitor or conbinations thereof. In

anot her enbodi nent of the present invention there is provided a nmethod for
treating HCV conprising co-admnistering along with a conmpound of formula I
and ritonavir at |east one additional agent selected from an
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HCV whi ch nmet hod conprises co-admnistering a-, b- or g-interferon and/or
thynmosin and/or ribavirin and/or R7128 along with R7227 and ritonavir. In
anot her ewbadiomemis7of the present invention there is pre¢rgpdomwhsssuse of
R7227 and a cytochrone P450 nonooxygenase i nhibitor wherein the anmount of

t he cytochrone P450 nonooxygenase inhi-b9tor is sufficient to el evate the

bl ood | evel s of R7227 conpared to blood |levels in the absence of a

cyt ochrigutisidifola prRegXMGeNRS St bidwit rimpasve paciettasdhipliatideewith thapaidiaknki ty
of a Hepatitis C virus NS3/4A protease inhibitor R7227, or for the

manuf addUELS- a nedi cament for increasing the bioavailability of a
Hepatitis C virus NS3/4A protease inhibitor R7227. In another enbodi nent of

t he present, j nvention ere i.s provided the use of RZ227 and ritonavir for
o bast ng AHBYE A r e RbS pt o i impins SRR Gl bl Gl

medi camaiént fpatks ITehERfrMAlatibg ddhRaMad Walin d packefe iRIARistriRiting MRV pdtichSto

mar ket ed by Abbott Laboratories under the name of NORVIR(r) as an HV

pr ot®eadke ¢airichisemd thaonsertioalis Adetifedleradgipnsk fegturefisbs imsBgon ghichrag) . | n
anot her. [ t - present invention there is provided the use of
R7227 é%@ﬂ$%?%ﬁ§@f9 g%ﬂghe preparation of a nmedicanent for increasing the
bi coavai l ability of R7227 wherein R7227 and ritonavir are in a separate
dosage for MecdlatedeaaartRdr SR LAB iRRnliGK RN Bick la&&lpﬁﬁng ht RROUINSGroRA5E
time or the doses may be taken at different intervals.Tn another enbodi nent
of t he iprikis@randiarvVeRBAdnnhihigorenfitke pvonticenhdtahenfosmatafn IRF2PGNGNINE | t onavi r
for the.preparatjon of nedi.canent. for increasing the bioavailability of
k7227 JHGF T OB el FRGHERIER St lnaritione Roirit bt eanedmsn of w7
and1( i @Ravbh, tHEYhRMabiueS S ack Rurbhed bordp@sch @n&YF AbiOY ddaftionfcdpes|d pati ent
conveni ence. | n another enbodi nent of the present invention there is

provi delgsarfred bewsinpfT hragditional ageyrior agantomanbe provisied i thefsemeipaels eniisappretse

bi oavai | .ahility of R7227 wherein R7227 and ritonavir are admnistered in a

singlepgosage form or for the preparation of a medi canent for increasing
the bioavailability of R7227 wherein R7227 and ritonavir are adm ni stered

0 a singl adARAGGkaliThis oM LRELLIBRAIBRNbaRh: IR BT 68 SRhridY SPHEEN

there is provided the use o and ritonavir for the manufacture of a
medi canefactiagoergn iths prgvdnbion o6 H&Orindé csion atonemiisofe: a stgleoraf pl@dlityoof600 ny/ day,
particularly of to,. 500 ng/day of R7227 and 50 to 400 ng/day of

Pt et e B pieERs shF B GpaceHe b EBER SRETSE TP HETEPFs pr ovi ded
t he usehefmddéddal ﬁﬁﬂlu_[altfbﬁ@?i_&wtﬁng Qbrabd end P ta GHMIBAFatidn BMI iEAARbnS PF

i ncreasing the bioavailability Tor coadmnnistration of a dose of 50 to 300
ng/ day cafyiRg 2pydagadmygstasionana mgngenciBrtive todrat pr prevent Aoy dectigmbodi ment

of the present invention there is provided the use the conpound of formula
|, a free base ar other. pharmaceuti cal | cceptabl e salt thereof, .and. a

cyt ochr ome &f%ﬁ%ﬁo_ Ryigliiskion pra %ﬁ(ﬂt_élfglrftg? Slflf‘@tafl?%@ Of§AuCfal pinigation
manuf aclrynes3p4A rdtBdt GBI ah@% YR ahinGr oY optiBnARCINRIdi RFROLABRE of the
present invention there is provided the use of the conpound of fornmula I, a
f r e2) balsuvasivestheesof preapraperedsin aernvyntane bpe s T gadallyt fishedit willhabnririsenavi r
for treating HCV,. or.for .the manyfacture of a.nmedicanent. for, treatj.ng HCV.
Conbi - ROPRE RS o eh G By oBEo Iy 4Pt BBl RagHaHp ol ey

t her apycapethbld@ieérQafd inf @RtITEN L pRiralldCYf PhirthabiRidd] BAdulEiisaNaNd Hrifey
conprise adm nistration of another conmponent conprising an additional agent
sel ect éeptiuctpnsdar thawimdnpaensar sequeatelrdminigtraioni vi ral agent; anot her HCV
protease inhibitor; an inhibitor of another target in the HCV life cycle;

such as an HCV pol ynerase inhi hitor, .or comfi pati ons .t hereof .| n anot her
embodi ment 1BARRE %?%@W_me APRARRNY ﬁ@rﬁfﬁéﬂp Bromes YT RYC gpsage E%Wﬁound
of Fr m @i ad%ﬁﬁist"réﬁdﬁf‘ a¥bhtainBr ﬁ@éﬁ%‘, ?éré’cﬂy ‘ééatléli, &dr Ho%@i%é t%s@é@f&ﬁ@”m

agent sel ected froman i munonodul atory agent and/or an antiviral agent
and/ or daniog Meragerhi pridoio wt, addnIUSBLidrs for atpelaent taeatiyorut arug admibistrationof NS5B

pol yner.ase and/.or a.broad:spect.rumvjral inhibitor and/or ot her

vt ponrava BRaghs SRR RS Ml Glom O o ot B L pBRSH I apers
medi catceBpbndied oft the &itl £ th¥osab® fRAI M LAY adl i eRFAbePhertil CEMhaRBIMe form
invention there is provided the use of a conpound of fornula Il (R7_128)

al ong viayrbeRugiy dughy heyseansvn g shest of ¢ enetdl defl-plavtic wminase withepelr dasepniosm a
medj canen rt i - . i h I sent
vy e, 8ot hE8heRdn iafvighl ShLbL,RBRAG e BRAH: R, 8L duREPR
thynmosin and/or ribavirin and/or R7128 along with R7227 and ritonavir for
treating HCV, or for the manufacture of a nedicanent for treating HCV. In
anot her enbodi nent of the present invention there is provided a
pharmaceutical conposition conprising R7227 or a pharnmaceutically
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conposition conprising R7227, or free base or other pharnmaceutically
acceptabl e salt thereof, a cytochrone P450 nonooxygenase inhibitor, and at
| east onewpharomeewsati cal |y accept abl e exci pi ent, dil uenPCorEPe@OOBI7 | N yet
anot her enbodi ment of the present invention there is provided a conprising
R7227, or free base or other pharmaceufdcally acceptable salt thereof, a
cytochrone P450nonooxygenase inhibitor, the HCV pol ynerase inhibitor R7128
and at singéséontiger pisain ARttt boalel Yrasesnt abl eilexics piptvatly itblddientanrforcarri er.
In a anot her enbodi nent of the present invention there is provided a

phar madaekager the gidpadyal Mﬁowﬁﬁ?ﬂ% iLfg the dopage forms, thecqsaipergpeags.fad the

phar ma 7 cally
B cept bt S ey (o RETBE R SRRk e PR miy LRTHC b RoRRERTRE B
exci pi éok, a plasticentfobpowedy, eicer. | n anot her enbodi nent of the present
invention there is provided a kit conprising a Hepatitis C virus NS3
protease inhibitor according to formula | and ritonavir. In an enbodi nent

of the presleﬂltdef Hhokthis ipyentigabe mage ﬁrlbwltﬂlé@t@dpﬂ@rfﬂ%’emgrpé@ar%%(@Rn@tﬂﬁ‘tﬂﬁ ni ng
compri St ng, s GATROR ‘ﬂ s 58%941 ngreé Qref {1119' % s¢of il hapa%*“nro I a%’h&gf{)‘%' ly an
i nf or mat; onar i nser coﬁt dire |o s e use P’ e 1n PLor s.
RltOnawbﬁﬁhﬁdmﬂﬁ&ﬁnwa$e@ﬁﬁﬁmﬁﬁ&1hﬁnﬁﬁﬁnﬁa§ﬁw@he exposure of mdazolam the
nost sensitive CYP3A probe substrate, by approximately 7-fold. (A A Mathias
et ah, Cdin. Pharmacol. Ther. 2009 85(1)64-70). SinCYP(r) simnulation
(SynCYP Lim ted, Bl ades Enterprise CIXAMPUBhn Street, Sheffield S2 4SU
UK) predicted that ri cr ur tween ca. 2-
and 4-fold, assuni ng g&‘ég&nl?ﬁeﬁﬁu |h8ﬁceo e%@%g%ﬁ %ﬂg eAfaaF? el imnation
of R7227 is 50% and 100% respectively. Wen co- adntnrstered with ritonavir
in {his st Sgb' ect% %ré)&%gnga?cqp%rtlcfl&ltlgn'n{‘ﬁﬁse@ﬁ@y Wﬁhﬂﬁ?ﬁ?&t EXPBRUIS3i (%STﬁél Il
significantly |ower than that observed at the highest afe and tol erabl e
dose ofstul@@raligd il heditdy SaDnstecsdyp=i 4 pereabey Thodesmesshsduldisl itligptaccddwdes: of
ritonavir 100 ng every 12 hours significantly increased R7227 AUCO , Cnex,
and Cl2h by approximately 5 5-fold 3 25-fold and 27- to 42-fold
respectivelyl The nultrple dose effech@$LEﬂtonavrr on R7227 Cl2hl|is |ess

t han t hat of +he—eactte—s+rgte—dose—effect—ot Yer—+—pesstby—dtde to t he
i nduction of | CYP eh®§FBEC by ritonavir follomf%@&%gﬁ¥rple dosi ng of{f setting
some of the pcute inhibitorny effect by mitlonavig pnaGyP13M. Thus |t he

phar macoki netics R7227 was [substantially iinproved by the g¢o-adm nijstration
of ritonavir| RTIY @simgdunds of the| present| invent)jon nmay be formullated in a
wi de variety of oral adni,nijstration dosage fornms and carrijers. Oal

goooay

adninistratro%“@&ﬁ“ﬂ&ﬁmgtre formpf tablets, cbated tablets, dXagees, hard
and soft gel g €S S, emut[Sjo yrups, or si ons.
Conmpounds of %%goggog@e{%t |r\S/2e2!nlt1I|i)oKﬁ are effi%:g(e)tf(i:l?oKus when aclrﬁ‘grstrHZ)}tKZred by

ot herrout es of admngzsuomhg@ﬂgﬂ@gﬁm@&ﬁg continuous (intravenous drip)

topi cal parenteral , intranmuscular, intravenous, subcutaneous, and
supposi tory admrn@ﬁq%W¥dﬂ U&Hﬁﬁéoﬁthe¥@%bﬁt%s of adntnrstratron The

pr ef erred mammer—of—adnmnrstrattomrTs geet at y—ot at—urst Ty conveni ent

dai |y dosing reginmen which can be adjusted according to the degree of
affliction and the Patrent S response to the active ingredient. A conpound
or conpoun&d23f farpe asé?qt227wwﬁ@mﬁateé§1t%leﬁr sze they S%arlﬁﬁeemsu@arfqry

useabl %réﬁ%ldhﬁmst%%%ﬁtapﬁ strgﬂ trﬁé p Ora%s%l? '8%%281‘0%5‘ @tje géﬁ'eaﬁl‘%glteﬁt’ %ﬁé riers,

or diluents ace Frraceut i cal itidns and
uni t5 despgéstill Iéletmharmtseuﬂllmv 000 Nedgdthylemsglsedd REGétOOc{NBaaggot mmsanday be
conpri sed of conventjonal ingredients in conventional R*oportron with or

wi t houtPUBdRiPd hutarytakiers/ B bhpoliaPisrs gricRePpIdd srabsd N khn pelgtin dgme
forms nay N@ntﬁjlg gﬁgas%ﬁé B&tg §§1 Bis%t {O}%?ags'ﬁ‘i’é’ﬂ{ell%nﬁ 'gtgtaﬂtﬁﬁlb fits 0@9&9 brent

comensurate wt range to be enp oyed
pharnademni&%T@B@ﬁﬁﬁﬁﬂﬂwmdgmﬁﬂjUBB)eﬂﬂkmpednasmsol|ds such as tablets or
filled capsules, senmisolids, powders, sustained release formulations, or
| i quids such as sol utions, suspensions, emulsions, elixirs, or filled

capsul es f &l sudy medieations wicFe WHB aftegeln QF the FpB8s |at1mmle@ttpa dayse@loar opith

va al for
par e g SRt Rtaioh wefk iy BEH ey Shfplel b SERRY Fiehdyfshlips ¢
95% actany ehedﬁemmmdomme@axt@e tmdesld(emﬁou).. RTIRY ey adnmipisepat @hilpas' a sihglediosage
formis intended to include both solid and Iiquid fornul ati ons of the
active conpound and one skilled in the art will appreciate that an active

i ngredient can exist in different preparations depending on the target
organ or tissue and on the desired dose and pharnmacokinetic paraneters. The
ternt"excipient -as used herern refers to a conpound that |s usefuI |n

o " B Y -



and includes that which is acceptable for human pharnmaceutical use. A
"pharmaceutically acceptable salt” formof an active ingredient nay al so

i nitiall ywoanfeerz2@7desi rabl e pharmacoki netic property oRCTHP2@O0053827

i ngredi ent which were absent in the non-salt form and nmay even positively
affect the pharmacodynam cs of the actBle ingredient with respect to its
therapeutic activity in the body. The phrase "pharnaceutically acceptable
sal t" off ad 00 QUNgt] 0BRNE ¢h &gk 11, 3 bt 12.s0pkaysmert], RFDY was aénpindited and

t hat possesses the desired pharnacolpqical activity of the parent_ conpound.
Such saYithsthe marpige dogergf rienaying diffanawi 186 meswas shpaigtofzd erallnbyigadrity Q¥ s
such a j ci.d,;ohydrobrom c acid, sulfuric acid, nitric acid,
phosphggﬁ%q% ?@%R%hgygﬁggﬂgke; or formed with organic acids such as acetic
acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic
acid, pyr uwl&odaéah@;esl(amgqmg collccra t@@b&nﬁﬁb%lqsﬁﬁ%h&h@raﬁ@ﬁs%f@bvSarﬁlc| d,
mal eic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,

3- (4 hywerteheyibesriviop apsseh swsteavadplle) adcariang t© the fodlowitsrapdue aci d,

met hanesul foni c acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid,

2- hydr oxyet hanesul fonj c aci d, benzenesul fonic 1.d,, 4-chl oy obhenzenesul foni c
acid, 2- nabﬁefﬁaﬁgﬁé@@l@%ﬁﬁ& &PEI D SO Ncsl gt RISh Hostad @,re a%ﬂ%raé ff b <
acid, 4-sret hyl Bixyc g[2.12; gld Dhows 8RG-R7208/dBOKY! | ¢ acid, glucoheptonic
acid, 3-phenyipropionic acid, trimethylacetic acid, tertiary butylacetic
acid, lauryl sulfuric acid, gluconic acid, glutamc acid, hydroxynaphthoic
aci d, sali Dalyé 8 andilt, PKsbaaplesc(aalilweramiibited ettt REINT ddiiigl(predosedand 2)
salts formed when an _acidic ?roton present in the parent, conpound either is
repl acdd Byl & etald: Bont @ 812, Zn 3 rad 48 bourapfisrdiy 224 dogingal i ne earth i on,
or an alum numion; or coordinates wth an organi c base such as

et hgpol am ne, di et hanol am n | et hanol am ne, .tropet ha

N il by ol e EK Tara i Of Rzed? &l RERBRAPERd sh e RS AU neeS5ORMEY s,
tabl et S PlrhhnSrer AE1?Ihal GREORLSurQUADARE o1 LES AR dLSEERES| Bl €, grdgul es.
A solid carrier may be one or nore substances ich may al so’act as

di | uentss,, .fl avori ng agents, solubilizers, lubricants, suspending agents,

bi nders, preservatives, tablet disintegrating agents, or an encapsul ating

material. In powders, the carrier generally is a finely divided solid which
i's a m xtudmalystshoftvhearfce GANY \dA vwatedppdied tovthe dagrpamdorimedipniniaapl et s, t he

active conponent .generally is mx ith.the carrier. havi t necessary
D1 ndi nTEAHROR Byt is RO ERD oo Y HErSTae CrHETRHTE T e R

Si zp5 deRdan§ef tholphihABY ParGREIkEIAUE NG, UAE COUo fR7R2MPK el T &Pk Ehd ISR figUM
carbonate, magnesium stearate, talc, sugar, |lactose, pectin, dextrin,

st ar ch,cogph@dtons; (R7227 addtunhyirnBihy vestd R725eDays bdndi(R7227 + Ritonavir) Day 12
carboxynethé& ,}bul se, a low nelting wax, cocoa butter, and the |ike.
Solid f6°H zga &ions may contain, in addition to the active conponent,
colorants, flavors, stabilizers, buffers, artificial and natural

sweet eners,, dj.sper.sant s i ers | ubi1i zing. agen and the .

e L qut A SR SER ARGEETESued T s P GRSy rER R S re ey ae
| i qui d fblywiug atdden i ncl udi ng enul sions, syrups, elixirs, aqueous sol utions,
aqueous suspensions. These include solid form preparations which are
intended to be converted to liquid form preparations shortly before use.
Em2Gi ons may be prepared in sol utYoprsy +fiot sekappl e, in agueous propyl ene
gl ycol solutions or may contain emul sifying agents such as |ecithin,

sor bi t an nwhoa ¥atleyoterthaPEcpaaameAquiedesinglyled, inalesoteatheclpengnbpaaredf thy

di ssol ving.the, active ¢ nent.in water and_ addi sui t ahl e .col or ant s,
Ol LR T s e S S A L Sy M a8
pr epar gthe PYn Rins 8RN0 of BR dsbiiBldtoBeMhatodn@Gt bYENGRHRO ARRLULEY Wath €roM t h

viscous material, such as natural or synthetic guns, fesins,
met hy| ¢edahahdsemmoodiatiaasar bdhy geaupydoowklisins s 723 ntR totveir w722 kribewn

suspendi n ents. Fhe co nds. pf the.present invention may be fo | at ed
For Epar el ST g orgd FREA SO Tdhed 5 REIEbrohP ¢ b EDaTRE By

i nj ect if@yin e AQONABBUS!. F&Yf lugitandfoandl varble (RUEsSeNt &d (.1, UthetragtosBrdor m i n
anpoul es, pre-f |Iled syringes, small volune infusion or in nulti-dose

cont ai reeowp medrl aad theduballdpree dienitsdbi the .cofthepondmpostia ¢ fonsanymy thealgrassfomddor ns
as suspensions, solutions, or ermulsions in oily or aqueous vehicles, for
exanpl e sol utions in agqueous pol yethylene glycol. Exanples of oily or
nonaqueous carriers, diluents, solvents or vehicles include propyl ene

gl ycol, polyethylene glycol, vegetable oils (e.g., olive o0il), and

i njectable organic esters (e.g., ethyl oleate), and may contain fornul atory
agents such as preserving, wetting, emulsifying or suspending, stabilizing

oy Al 2+



controll ed rel ease adm ni stration of the active ingredient.
invention can be fornulated in transdernmal
These del i very syst ecs/Exe@oasisant ageous

t he conpounds of the present
subcut anew00dvagosdel i very devi ces.

when sustai ned rel ease of the compound is necessary and when pati ent

conpliance with a treatnent regi nmen is22tucial.

For exanpl e,

or

Conmpounds in transder mal

delivery systens are frequently attached to an skin-adhesive solid support.
The corpeautles will bowdadrdatd bRBxfinsatiddn P 166 sqvakdy cape detfdéaiccomddEmbancer ,

e.g.,

Azone (1-dodecyl azacycl ohept an-

2-one).

Sust ai ned rel ease delivery

syst em$oBheenon Liyts dof the Haptfamesdualyesi 15ersctilyhe subder mal | ayer by surgery
or injection. The subdermal inplants encapsul ate the conpound in a lipid

sol ubl
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is adm ni stered.to
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t he LYRxhAPIeDIGh PlrRBs JHcPl- RS bt Ridd@e. At RilReeTD
may be admni stered

this invention provides nethods wherein the

ther wwth the Hepatitis C virus NS3/4A
dexgabedbinp Kipl _p%%ya?@la%ga&@e Pdr . | f
iS4 b@Me bR IR RRIIRLS:

about sinmul taneously.
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dm.ni s
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The net hods descri bed herein conprise adm nistrati on of conbinations of a
Hepatitis C virus NS3 protease inhibitor and a cytochronme P450
nonooxygewese10/12kishi t or . Such administration is referre@CrEPREOSFFZIIAS
co-adm ni stration. Co-adm nistration includes adm nistering each inhibitor
in the sane dosage formor in differenf3dosage forns. When administered in
different dosage forns, the inhibitors may be adm nistered at the sane or
at different times and in any order. Accordingly, this invention provides
met hods wherein the CYP inhibitor is adm nistered together with the
Hepatitis C virus NS3/4A protease inlglkichor in the sane dosage formor in
separate dosage forns. If the CYP inhibitor and protease inhibitor are
admi ni gt epaflethéd fR RdredsficdRS BRevAiIRbIBy o EAERPAtARI DV NSBY ARG oREW inhislier ed
about sinultaneously. Al ternatively, the CY% i nhi bitor may be adm ni stered
in any ti#sopskng wdorpwakdn aantiont semptisiog copdmpastering ledBepitient di t or . That
is, the CYP inhibitor _pmay be 8dninistered Rgior to, together with, or
foll owi ng the NS3/4A pT@asg i nhibitor. Il tiyme period of adm nistration
shoul d be such that_% egts the netabol i smof the
protease inhibitor. Fr exanp

hi bit or Oad g S
@W;Z?—J%e tgase inhibitor is adninistered
first, the CYP inhibi¥for should ad

ered before the pr ot ease
i nhibitor is metabolized and/or gx d nmbi nati on therapy has proven to
be a val uabl e conponent of antivN+gl therapy and therefore treatnment of HCV
wi th R7227 and ritonavi FrifyOtofpri® ni stration of another conponent
conpy i sing an additional agent eelecte rom an i mmunonodul atory agent; an
antiviral agent; another HCV protease inhibitor; an inhibitor of HCV
pol yner aseorapouad of frsmulank st a ¢yioehiemeB4o0 mosoepkease inteltasivherdio e t her eof .
Phar maceuy i ME I th l in
pationt BanguERIRE RN, WRkELfc G RREREHS AEGu} Bt ISR ¢
package, usually a blister pack. Patient packs have an advantage over
tradi t ixonal L Qh&$ EcrchHiﬁgDQ)SolaiYipﬁGvﬁel%hpﬂE@"c%@hl%hr% sy 'n@ﬁr%oi‘yg%%ﬁdeeiﬁﬁibﬁoﬁfépm y
of a pharmaceutical froma bulk supply,”in that the patient always has
access t oritohevipackage i nsert contained in the patient pack, normally
m ssing in traditional prescriptions. Theinclusion of a package insert has
been shown to i nprove patient conpliance with the physician's instructions.
Admthi Sk r Bbs wethedl ageradiag i labe 2 grhessin theecomppund pofermyladelidditenavy &5 Hyl e
pati ent p&@ng%bsggﬁﬁg%‘packs of each fornulation, containing within a
package insert instructing the patient to the correct use of the invention
is a desirable additional feature of this invention which can inprove
pati ent4. CORPhHBE Accoe@Riél N B avikrdit! fcheparaeRRSigedbriidife laBi@itkR absuta
pack conprising at |least a NS3 protease inhibitor and a CYP 3A4 inhibitor
of the i nvBwtpBQUalNd an i nformation insert containing directions on the use
of the conbination of the invention. In an alternative enbodi ment of this
i nvention, the pharmaceutical pack further conprises e qr.nore of
addi ti on a?fh%@eﬁ#egagcoa 19 ElAEn ReVIrsin theremRgund PhRAPUBJAE PGt s may be
proy ded jdnhRerSBHR: RRAK d8fagk forEpar at e packs. Another aspect of this
i nvol ves a packaged kit for a patient to use in the treatnment of HCV
infection or in the prevention of HCV infection, conprising: a single or a
pl ur al iet yAahethdbforaeetiid £ Hepdthis@uliaid iafectdn @ecpatiphvinmees therdkbomprigiopent ; a
cont ai ner housi ng the pharmaceutical formulation(s) during storage and

prior to #HRNEEMEe thsrpatigpidninged thgreef Bissopppurde’ iprmgladutregbasg or a
adm ni strat ' ;qﬁg | t%fﬁ% Vi j an.
Accordingﬁ%#ggﬁ?gcélvengﬁgﬁg%?gg%gég ?ﬁs or(%(%@gﬁﬁﬁ fghg%ﬁggaﬁﬁhmgp’
sequent i abr aphwrmhctutiadllyarceitalde bi88fhékofr ot ease i nhi bitor and a CYP

i nhibitor (and optionally an additional agent) or derivatives thereof are
prepared in a conventional manner. Typically, such a kit will conprise,

e. ng a Te ofippathed ensoptingtactiaimmhwbpieay tha sptosyoms IS0 ynaneex yeeapsci ipwaltomgent (s)
in a phar i cal l I i inone or in a plurality of
pharnaceuﬂ?%g ’f%?%ﬁ?%@%gﬁg%ﬁg%gx&?%%%gﬁt§%§ ructions for the sinultaneous
or sequential adm nistration. In another enbodi nent, a packaged kit is
provi dgd {hakeH80Latd?din® A& cBlim TN ISR ASE cBﬁbH&Sfc‘afad%ﬁﬁifsteﬁﬁg‘thg Ligtd on; a
cont ai ner neans, preferably seal ed, for housing the dosage forns during

st or age aeampindof farmudel arghdtonamgt, pulchstons afditioral patrteelected froarany out drug
adm nistration. The instructions wll typically be witten instructions on
a package insert, a |abel, and/or on other conponents of the kit, and the
dosage formor forns are as descri bed herein. Each dosage form may be

i ndi vidual ly housed, as in a sheet of a nmetal foil-plastic lamnate with
each dosage formisolated fromthe others in individual cells or bubbles,

S r o o . o,




EXAMPLE Phar macoki neti ¢ Enhancenent of R7227 In Healthy Adults Subjects
were screened for participation in this study within 2 1 days before

dosi ng. TWe 2stoudgosenr ol | ed 14 heal t hy vol unteers (n=14 per/Epr@upyi31The
dosing schedule is illustrated bel ow R7227 fornulation - R7227 was
formulated into clear size 10 oval sof-24gelatin capsules for oral
admnistration at a strength of 100 ng per capsule (anhydrous free acid
equi val enimmurdifo dudstiyl ageiiti dnld/os @h Whiivirh] @8 iad/6r ot 22hib it lof HIOV WS3MA ene
gl ycol PE&X400 (Macrogol 400), and butyl ated hydroxytol uene (BHT).. All

exci pi ent Brojaee sukRyendnkibitefr of S YRrolymerasy andiay ybriogd-phgsarumggral pphibigs) g

used as t e hul K, S E‘PM@S’E?h‘BﬂBlSU' e shell, with small anpunts of
sor bit ol ?faqui él é%f%% TNF, P 1and ‘wat er (USP) used as plasticizers. All
study nedications were with a nmeal. On the R7227 adm nistration days (al one

or W thy rThORRWIRT223 bhdlY ciReheal FARS noBx Atk ikiBi&dwRIrtBIth€ aPhRifon of
a standard high-fat breakfast and the breakfasts on these days were

i dent i cal theRy@eirowmesP4@rmeiiooxpgcadsconhibitgr wsuficaing i des tstblepdiloelngf sof t
gel capsu : d 12 adm ni stered
with the i}rz%ﬁ%ogr@g%déboéz??% (1)0#21\/1?}%]5 %ﬁt{%ﬁ%\#&:@ Q.Lf Ocytnég%g\/\oéée adm ni stered
orally twnegodkdicbyasé enéiizor & ihereisng fhe divagayabllity® fdajepiidtis GBvirad Nsampl es (5
m.) were collected.to determ ne plasma concentrations of R7227 (and

met abol i t ROteApeihBdesRd25kr e avai | abl e) according to the fol | owi ng schedul e
Day 1, PK sanples (5 nL) were be collected before R7227 dosing (predose)
and at Q. 1 , 2.5 3. . 6, 8, 12 .and. 24 hours. after R{227
dosi ng;lBDiﬁ%%“% Oiﬂﬁ?z%?ﬁ ?H%RC?Q%PE’&%(%Z&H‘E’)“OR@F?&“%% ”fqlélg{t%rdwﬁeé%rs%e #I9Y %osi ng
( pr aylose) thargtodhrothe®4 5D, mdnodxygonase i@hibRor B-safficfont B cl8vatd the bidbd levdls oNd 48

hours after R7227 dosing. Primary PK paraneters of R7227 that were
det er nmi neB724 ecommaxcdatadk /RATH 0oddednindhy alBrRngsaafarteshsorst PE(227 that were

nmeasured | T ' . G201 a i s of

vari ance %‘Q\W%%gg@g%@ﬁ %hﬁﬁ{:éfaft(%é- %:fraa%lg(]fhgar%rrég f%ﬁﬂ%%%%ér macoki neti c
par anet er bioavallabit weth BOfatEe T vielanes3 /i Atpestéaledniiibitot RE227at | os of the
geonetric neans of the primary paraneters (AUCo and Cmax o f R7227) were

derived for the follow ng conparisons: (R7227 + Ritonavir) Day 3 versus
R7227 DdyThe asedic¢irddg 2o €laih Oand i wheréda yheltamdrans PRYD2Sn@mygdnada aiytygios of

varjance A) _was used to an ze al.l. prjmary.study paraneters using the
f ol 15(3)1\/“ ngé@BN%T?aV% 9" azpﬁ}?f@a%%“%&ﬁgfacﬁepgﬁle gﬂtﬁhgr%ﬁj denotes the PK paraneter
to be anal yzed, m denotes the general nean of the transformed variable, ti,
the fi Xl@.dTﬁg h &Gk Ahink"t6 REMRNY rwitkeih BERFENAM ﬁ%ﬁ%ia@fm §§%Ja L do&bt form.
(error). The random devi ations ei] are assunmed to be independent an
normal ly distributed with zero nean and conmon vari ance s2. The group
conpar i130MBe hscREeatdiniith @namiln whekdid R2727 hiterifodsvifl @l aduadibeRreimdiandbeky. he
90% confidence limts for the group conparisons were estimated fromthe
ANOVA nodel . For |og-transfornmed variables (AUCo and Crax) , the ratio of

t rue gridupheresnscadogttbelatoifliod®T227 hnditonatioand helecagrone apdinonaiggemt i o of

means of the untransfornmedvariables will be cal cul ated by expon i.ation of
the | east Seé%fﬁ%@r%@nﬁeéwgluaplﬁlpé%ﬁ%&ge&ﬁ&ntaﬁewe AR HEEST A DO L Yo

tragypf or TRz Mal MBRasd: 88 RAGDiLF S WS5 BN IFAES G0 L BoddeRiRRirBRS L BREPand
described in sone detail by way of illustration and exanple, for purposes
of cl ari t §nogld cytedbrogtedhdfhghibiitorwi | | be obvi ous to one of skill in the art
t hat changes and nodifications may be practiced within the scope of the
appended cl ainms. Therefore, .it is to be understqqd that the above

descri gPi OrPhpEMIcsIiasY sMPpRSitiRn Gomuytsinga arepoyrd of irmudsh » prireg/kase prathst ope

of the in [ : I b ] i - o the
I e L e TR o W R S S L

f ol | owi ngoappencectuctdliynscemhldagalnibicteof, nad fatilchst Dno pharafacaqich g harpmbleo

whi such cl.ains are enti.tled. Al nt.s, patent i cati ons and

pubﬁq cat i DI SlePHOR Hider eal RER e %%Wﬁﬁgfdp@ﬁa?%gww ef erence
in their gRtitoflWclc® thalamoRHl FFARESYthhrbRE PASNRI0BSSEREnAS ihtibEAGDs My dual
patent, patent application or publication were so i'ndividuall

denot ed. Ooailgmatelthe Aloedtiénsts ¢idt722A comapsicd do Rii@2bbload &ivelabi Hictapsofce af a
Hepatitis C virus NS3/4A protease inhibitor according to formula | in a
patient conprising co-admnistering to the patient a conmpound of formula I
and a cytochrone P450 nonooxygenase i nhibitor wherein the nonooxygenase
inhibitor is present sufficient anmount to el evate the blood | evels of |

2. A nethod according to claim1l wherein the cytochrone P450 nonooxygenase
inhibitor is ritonavir. 3. The nethod according to claim2 wherein the
conpound of forrmula | and ritonavir are in separate dosage forns. 4. The

o o o o, o Y



6. A nethod for treating a Hepatitis Cvirus infection in a patient in need
t hereof conprising admnistering to the patient in need thereof the
conmpound wh 2bowvireisa | , free base or a pharnaceuti cal | yrat@EPpeialobsi1zal t

t hereof, and a cytochronme P450 nonooxygenase inhibitor , or a
pharmaceutical |y acceptable salt theredf- 7. A nethod according to claim®é
wherein the cytochronme P450 nonooxygenase inhibitor is ritonavir, or a

phar maceugytéerbivic 24 SE ploabd:6/gs@dst inHigitdddr th8 mahbifictiieé bOgmadeamehtfgr t 0 ¢l ai m
7 whi ch nethod conprises co-adm nistering along wi th a conpound of formula
| and rit BREesA thetbipaadabibityeootaddenatinGl virig /4 perteass hilyipr R7227.

ani mmunonodul at ory agent and/or an antiviral agent and/or another inhibitor
of HCV NS3/4A protease and/or an inhibitor of NS5B pol rase /or a

br 0ad- SPeR T ATFPAE G 0t AR B OO HEr By T BT SHETEAEB T hn bi or

9. The usgofboxyiedabe altibifor GYLHRAINIR TR a PARGITBRRAXY Q@c_!kg?a%ld ARitRirtThvhes & n

t he amount of the cytochronme P450 nonooxygenase 1 nhibitor is sufficient to

el evat e t R&2Dh| s ¢yeamdiremeP4Hrmenoayaprase thhilbtorpdrribthssenduateftsei n t he

absence o 4 n 2 Lnhihitor f i n [

b1 oavai | apv i EyneF 150 FaSe R IREAGIUAT RGNS e Qluedhl phPEITER 317 1o
The use oforphrdiltoaRTR2a tlyddie sl ohEthE45RnEOGROXYGRGEE P4 ShinbhédXygedse ei n t he
anount of the cytochrome P450 nonooxygenase inhibitor is sufficient to.

el evate t W@lbéqoééﬁ thepanufagprepf aomedigiay & pgeRmthe Biogyulabeifx s a Hepatiis
absence 0&x@m§¥kﬁﬁﬂi?ﬁﬁm§§ﬁﬁi peoxygenase inhibitor for the manufacture of
a nedi canent for 1ncreasing the bioavailability of a Hepatitis C virus

NS3/ 4A protease inhibitor | 221. 11. The use according to claim9 or 10
wherei N7t A&icaoings RiQMEHEk S MOARRXYSEEMA&Asd MAibhbt 8dcolfing B foth@Bawnd, or a
pharnaceupicaLl¥ acceptabl e salt thereof. 12. The use according to claim11l
wher ei n ofitorgeR Thaugt ¢fiRZRAwhe agy@chiome RiSHanenoexpersasreinhibiter wigreintthe use

accordi ng Y ey 7 i i . 1 e

o it ¢ ancn@y ot} SycAREREP ShaRa S0 L AR, b BRTEET Penkhtbivad,
and at | erstls onR722Medmmined toaRELT i) deeteddinf the Bbsancd afunesdhesthaPosy agent
an antiviral agent; another_ inhibitor of HCV NS3/4A protease; an inhibitor
of NS5B p@Pyerivasese nhkitos dorsthe BlepuiRers of @ madirynes foinercarios h8r cyt ochr one
P 4pD | N BLELHubiitPor {HBRARTRCGHI 6814 AWHER:ihABRGATR7S g @ conpound of
formula I, , or free base or other pharmaceutica 1y acceptabl e salt

thereof, and a cytochrone P450 nonooxygenase inhibitor or a

phar magguAighatrhicc@Ge® phdiodtasdhd céMprand a coMpodld dceadingad fodhad MBREMviical |y
accept abl e excipient, diluent or carrier.The use of R7227 and a cytochrone

P450 nonodidyajenipsmationinsett eenteimealifgctions fandarnse of the irhikijars d he vieeofR(BE7
nonooxyge e Lnhi bitancd .Gl ame | avat. I I R7227
compar od PR G Bl 0450 BoBCHEh SRt B AR e ielol B ol
MONOOXY gePdHembiduixhizérase fnbibifolhés sifficiéracsd vkceatothablo®dliceels®NR 72D comgir&B®i NQ
t he bioavailabilité of .a Hepatitis C virus NS3/4A protease inhjbitor | 221

16.200 phaRieceblee¢ krvels dnphsspsanss obe euPehtABCd 8 manap1Eehpss ivhipiterfgr the
cytochro Jacelere] ﬁﬂ&% inhibik AN i . eutically
acceptabrgmggﬁguthergg%% e ugghg&E#%gghgﬁlag&gG?gg%f%%%p%%§g§ﬁgﬁgoxygenase
i nhi bi t or NGAdAepmteabeinhidonR7237.t he cyt ochr one P450 nonooxygenase i nhi bitor
is sufficient to elevate the blood | evels of R7227 conpared to R7227 bl ood
| evel s in the absence of a cytochrone P450 nonooxygenase inhibitor for the
manuf acture of a nedi cament for increasing the bioavailability of a
Hepatitis C virus NS3/4A protease inhibitor R7227. 17. A kit conprising a
Hepatitis C virus NS3 protease inhibitor according to fornula I and
ritonavir.The use of R7227 and a cytochrome P450 nonooxygenase i nhi bitor
wherein the anount of the cytochronme P450 nonooxygenase inhibitor is
sufficient to elevate the blood | evels of R7227 conpared to R7227 bl ood

| evel s in the absence of a cytochrone P450 nonooxygenase inhibitor for the
manuf acture of a medi canment for increasing the bioavailability of a
Hepatitis C virus NS3/4A protease inhibitor | 221. 18. A pharnaceuti cal
pack containing conprising a conpound according to formula I, ritonavir,
and an information insert containing directions for the use of the

i nhi bitors. The use of R7227 and a cytochronme P450 nonooxygenase i nhi bitor
wherein the anount of the cytochrome P450 nonooxygenase inhibitor is
sufficient to elevate the blood | evels of R7227 conpared to R7227 bl ood

| evel s in the absence of a cytochrone P450 nonooxygenase inhibitor for the
manuf acture of a medi canment for increasing the bioavailability of a
Hepatitis C virus NS3/4A protease inhibitor R7227.



