WD 2011/ 128378PCT/ EP2011/ 055836 COMVBI NATI ON OF A MACROCYCLI C I NHI BI TOR OF
HCV, A NON- NUCLEGCSI DE AND A NUCLECSIDE Field of the invention 5 The
present iwoentiisssel ates to a conbi nati ons of a nmacr ocPcChiEP20NSB53836

prot ease inhibitor of HCV, a HCV NS5B pol ynerase i nhibiting non-nucl eosi de
and a HCV NS5B pol ynerase inhibiting nucl eosi de. Background of the

I nvention 10 Hepatitis C virus (HCV), a nenber of the Flaviviridae famly
of viruses i n COBMBINEEION 10 ACAACGROCY COEC INHIBIDORAOBH OV, AXOMN-C | i ver
di sease worl dw de. Althoug o) n i tics and bl ood
screeni ng has consi der abl y&ﬁe@g%égYﬁﬁédﬁggt‘%NﬁCﬁ\%vavgm ections, HCV remains
a global health burden due to its chronic nature and its potential for

| ong-term | puRI o RYEtiohNer e are six maj or HCV genotypes (1-6) and 15

mul ti pl e subtypes (represented by letters). Genotype |b is predom nant in
Eur ope, whi Tk Rjessst iyention relataste dsampationspiNopepoyslie NS2/4/caipitadipe i s
clinically inApabi @NECVNa CRTE NSSBI jdilyeheNhhidltinga®Ronsfobide bi@s 8Ty and t he
required dﬁg%]%u%n of suctg}.%.heragé/l. Hﬂg/ is mainly transmtted by bl ood
contact. F PRYMISHSE M DIHRG AUCIEO¥ &t i on, a 20 mmjority of infected

i ndi vi dual s devel ops chronic hepatitis because HCV replicates

preferenti X 'd{lm SPALAGY. i%nb“t is not directly cytopathic. Over decades,
a consi der mn ' ted persons develop fibrosis, cirrhosis and
hepat ockl | utlepatitia CoviekHC Wi @ meatbenel be H@viiiriflecimly deimeestihéhd eadi ng
cause for |jyeEivirheRSRL DRI g JkS ool BivAUTRE e RbrlPRId-eRlRolghY Ol ved,
has made H(%Pthe focus 25consi derabl e nmedi cal research. Replication of

f.
t he genone dﬁ@@ﬁ@%@ﬁf”&%&“ﬁ%@ Ha%éqre@ﬂngefewﬁ%,era%ﬁagwemeéhtei s Hov
NS3/ 4A ser icﬁelewi@feeas@s, Iy irdn‘iai@sselsgl@ba'oltlﬁﬁjltlﬁbﬁrﬁﬁﬁ diic toNsAronANRitherandssent i gl
enzynme in this cess I s NS5B po rase. Both. A serin ot ease an
50 Nsse pol Jigr LR FE-sim N G R e oThE® Broalhivial TRy LR kY e onand
i nhi bi tdrs mwhltiphkesbtypny (repsscatel ydatérde Gedotypel db canddaaimest ih dGurdi€y
treat nment. : . | j f | Qat . y of
weekly pegy: altiefa%ql }0@%?? gﬁfg?‘é{%ﬁ%@ﬁﬁg&gﬁ &%%C%geagﬁlﬁg@rﬁﬁtédvaﬁpiln?&gﬂg IS
abl e to curig depoogngng mtﬁmé\%f@p%eitﬁt@mwnayheg@ﬂw%é@tm0f:§pclbﬂterml y 40
to 50% of genotype 1 patients. Apart fromthe | ow success rate in genotype
1 patients, at ment. i associ e.of side effects

is tr al so ted with .a rang
i ncl udi ng fﬁlﬁ%ﬁwl wrﬁ{l%wgt,eg %EM Caﬂ'actdEﬁﬁ%@%ﬁﬁ%ﬁ@éﬂfeﬁ@% % s a need
for safHr amgjontyef ipfecrdtindividgsls dbedlopsrehpari¢ hepatieis bevaascCld¥ rtplécates
di sadvant agese of Gy fe MR OhH, BEBALENF - PETAFR20H P25536,

considerable number of infected persons develop fibrosis, cirrhosis and hepatocellular

carcinoma, with chronic HCV infection being the leading cause for liver
transplantation. This and the number of patients involved, has made HCV the focus of

25  considerable medical research.

Replication of the genome of HCV is mediated by a number of enzymes, amongst

which is HCV NS3/4A serine protease and its associated cofactor, NS4A. Another

essential enzyme in this process is NS5B polymerase. Both NS3/4A serine protease and
30 NS35B polymerase are considered to be essential for viral replication and inhibitors of

these enzymes are considered drug candidates for HCV treatment.

Current standard of care consists of a combination therapy of weekly pegylated
interferon-a (IFN-a)) and twice-daily ribavirin, and is able to cure ~80% of patients

35 infected by genotype 2 or 3, but only 40 to 50% of genotype 1 patients. Apart from the
low success rate in genotype 1 patients, this treatment is also associated with a range of
side effects including flu-like symptoms, anemia and depression. Hence there is a need

for safer and more potent drugs that in particular overcome the disadvantages of current



HCV t herapy such as side effects, limted efficacy, poor tolerance, the
energence of resistance, as well as conpliance failures. The high error
rate of HOU2polypsmBase together with a high viral turnovpen/Eresulosm®3én a 5
het er ogeneous popul ati on of HCV genones within each patient and, dependi ng
on the frequency and fitness of these variants, provides a high hurdle for
viral eradication. Thus it is likely that future therapies will consist of
conbi nat i ondCYfthempesah aaride\eificats, ldﬁu@‘sefﬁicaicymp@dedlevdnba thd-Snergaima of
ribavirin, n h Vi I ffect and al so raise the threshold for
resi stance %gl\sltg Co;f)rarscﬁ‘ﬁvteltl f(?mé’raatnc ?alllurrpr ovi ng sustained virologic 10
response (SVR) rates. Various agents have been described that inhibit HCV

NS3far ser | iR EREAGSGIe MPOYBEHARADSIAASEM 4 hidRATAIMITBLROAKG hC N3

serine protease inhibitors WI centr stit pro i ne_noi ety and WO

05/ 0732106 viiatgrogeneaws propulagip o H&n\f genopees yyjthan pachapiipfend; dppsrding ga the
macrocycl i Cfr@tﬁlreh@gaaﬂdvfaﬁes@roeﬂws& §@Gdnksy érdw&s taighRirdleTot ﬁP&}érﬂMtlbﬂt eresting

phar macoki net | ¢ 2007/ 014926 di.scl.ose series of cyclic

NS3 serine 1@3%1% #Yr’?ﬁfi‘ttﬂlv}g{)er TS e S8 r‘?éc %8’6‘?1‘& of S3veral antiviral

(lR 4R, 6S, 1diRgd TR)cededswith [AN-of dhd(rbav B0 tomblahdn thz ehtéviz yifpet Andrelshoadye 8- net h
-qui nol i - di az I ¢ 0. 04 6] oc

tadec 7- engt}lé%gsﬁ@d fo%gensy a:?%é \(?)epljgrpg% Itcmﬁ, ?tgf}éﬁlﬂ}égﬁﬁ%ﬂis %:d(;\hr]og 0 be

referreld t oregponse (SVR) rates.

(1R 4R 6S,7Z, 15R, 17R) - N-[1742 (4-isopropyl thiazol e-2-y1)-7-met hoxy- 8- net hyl

-qui nol i n-4- yI oxy] - 13- net hyl - 2, 14- diazatricyclo[13.3.0.04' 6] octa

dec- 7- ene- 4Y EEUS FESKBYYS h?ﬁ? é&vrljoggth@bwarhlb‘éw NRI/AARETROPOBE of for mul a

| with the wioeos/oad195tdidetdsey B‘ndiﬁ@md;hﬁdrobﬁﬂﬁlw §eeﬂhe ptSEeRE inhalitdre Withra

i nt t. Thi 25 t HCV, h
attractve SREPFACIRa e prrrnd S RETRER Whiab AR T L onpound
can be I epaoety. Byndrgst thysat ﬂesna;rcpnyoh@dhmetldmc attblﬁadti"vendlﬁnammﬂnepcﬁerwy WO

2007/ 014926, | ial for
replication oflnteﬁem%\l%&gﬁgﬁlggng%rgg%vﬂgcz)ég?)/g? e an n%%a%uc gtgm de

i nhi bi t or s Bfcrpgycsc nﬁp@tq@ﬁ@mhlblm Odtlagsp] the mnmm@/ 043704 describes a
nunber of nURl A08S dsRImRbiatstmm [pmals@fm ltlﬁE'zdléz- okyt&-AR131-S, 4S

ELRS UL e el D ST T R
struct w2e depardbeyd](bwil@irogflisaifonahids, \cmﬁpomnas@amlrdﬁmqmrte pared by the
SARLESL BISREHS SdSRe et LBy Lol SH0L A0 el
quinolin-4-yloxy]-13-methyl-2,14-dioxo-3,13-diazatricyclo[ 13.3.0.0*°Joctadec-7-ene-
4-carbonyl](cyclopropyl)sulfonamide, i.e. the compound of formula I with the chemical
structure depicted hereinafter, is of particular interest. This compound shows
25  pronounced activity against HCV, has an attractive pharmacokinetic profile, and is
well-tolerated. This compound can be prepared by the synthesis procedure described in
Example 5 of WO 2007/014926.

The RNA-dependent RNA polymerase NS5B is essential for replication of the RNA

30  genome. Both nucleoside and non-nucleoside inhibitors of this enzyme are known.

For example WO 2008/043704 describes a number of nucleoside inhibitors, one of
which is 4-amino-1-((2R,3S,4S,5R)-5-azido-4-hydroxy-5-hydroxymethyl-3-methyl-
tetrahydrofuran-2-yl)-1H-pyrimidin-2-one, i.e. the compound of formula II with the

35  chemical structure depicted hereinafter. This compound can be prepared by the
synthesis procedure described in Example 1 of WO 2008/043704.



W2010/ 003658 descri bes a nunber of non-nucl eoside inhibitors, one of which
is the conmpound of fornmula Il with the chem cal structure depicted

her ei naf two.201lihi28376 onpound can be preparged by the synt hesrErprloossdas e
described in Exanple 1 of W2010/003658. 5 Description of the invention The
present invention relates to a conbination conprising the conpound of
formula I: 10 or a pharmaceutically acceptable salt thereof, the conpound
of fornmul a WO20MND0B6 58N dsiatbelsta(nu{bket df ndddnualeodide hiatiibiaas,Udncwd whychais clept abl e

salt thereof f .

5011/ 19557 R SRR e ot Srldhles abercRorelnaticr Thire sar v

t her eof . compound can be prepared by the synthesm procedure described in Example 1 of
W02010/003658.

Description of the invention

The present invention relates to a combination comprising the compound of formula I:

10  or a pharmaceutically acceptable salt thereof,

the compound of formula II:

0 (D,

or a pharmaceutically acceptable salt thereof,
and the compound of formula III:
15



It has been found that the conbination of these active ingredients

i ncreases anti-HCV 5 activity and suppress the energence of resistant

col oni es wbenabnss7ai si ng the genetic batg.ier to resistamrce/Bronpasssdst o each
single inhibitor alone. It has also been found that the conbination of
these active ingredient inprove clearance of replicon HCV RNA, even in | ow
doses of the three direct antivirals of formula I, Il and Ill. 10 The
conmpounds of formula I, fornmula Il or formula Il may be used in
pharmaceutical |y acceptable salt forns or in free (i.e. non-salt) form
Salt fornms can be obtabned by tr8ating the free formwith an acid or base.
O interest aje /the pharmaceutically acceptable acid and base addition
salts, which are neant to conpri:se the therapeutically active non-toxic
aci d and base %ddi ti 5 that the 15 conpounds of fornula I and |
are able to form©The al |y acceptable acid addition salts of

t he conpounds of forn an-gconveni ently be obtained by treating
the free formw th such appropriate acid. Appropriate acids conprise, for
exanpl e, inorganic acids S%igﬂié hydrohal i ¢ acids, such as hydrobromc

acid, or in particular hydr oric acid; or sulfuric, nitric, phosphoric
and the |ike acids; or organic 20acids such as, for exanple, acetic,
propanoi ¢, hydroxyacetic, lactic, pyruvic,(lpxalic, malonic, succinic,

mal ei ¢, fumari malic (j.e. hydro ut apedi oic acid), tartaric, citric,
nethanesulf%ﬁﬁé@ngﬁﬁﬁﬁggbV?Sﬂﬁ%ﬂe %%@@WBEulfonic, p-tol uenesul foni c,
cyclamc, salicylic, p-amnosalicylic, panoic and the |ike acids. The

d | . . . o [
cocbot an) e b ohee Buld ABLELARL AR GOMELE Sl bR AR R A | Y
appr opr i%at eacHraARE SupPTdsh diegarirgensa obeesismppedpricatherdbasaisiag the ganetie

conprise, fifri&*%8MRi®anck REMPARAMN PSRl Sinhibker Albkal it haddsesednToddkal i ne
(o)

netal salts, e g. the lLithium saodiumor potassiumsalts; or t gnesi um
or cal ci um &4 thg 90@%?%0W4tﬁ658@§5ﬁ? ©e IMroye C?Wén%e?ffﬁlmoﬁgfc{}a

N- et hyl - D-RINAG avBnne lowdsaa bdhatlres alirest, andingtals af femud h [faamdid. aci ds such
as, for exanple, arginine, lysine, and the like. The WO

2011/ 128378-5- PCT/ EP2011/ 055836 term addition salt formis nmeant to al so
conpri s¥) anjhswnmueds effatmulhd, oonpledhdsfoofuladHmdyabd used if ormul a 11, as

wel I as thesahlQuliBalyaREeptaBlY sdiPfolths SHAF&T Y AldhSsaft) forml Q41 FIHIRAELD
hydr at es, gfcghé%gfesfgg.e. etﬁang,a?es,‘an 'théﬁf?gz. @] ?nterest are the
free (i.e. SHnaEPY eatoriiofres femevipeumdd oF bassr Qlingerest arcghct he
phar maceut i griakh¥ccateARt RBERatle 86l ind PAI®d@ioh RSl AMRMAURE nREint( 0 coMbAsd . The
EC50 ratlotgetmeen LQﬁ act.ive ingredients of %ﬁnnuu@ %, | Fnd 1T in the
conbi nat | orkhS JFHTRESATY RH SRPTriy il anddst addtinb sl il Bem » Ecs0
rati 0" ref es@nfoandhef foahile 1ahd Tlheec BB 6o ftamu®hophdrmacaninplbpadephblieaciiul a 1t o
the EC50 v . Of r-mul el nd - e | ue of
t he corrpou(rjlgléf%i cﬁﬁo(?lfsghgr]rﬁftég Ic?%?@@n%@%f%?%a 1512% C%nefoﬁjla %%f%ﬁg ?%‘HE%%Q‘E%Z HCV
replicon teseatingte firea foen with pah eprropaste peidt Appropsite peidh cempidss firbed
her ei naf t erexahfpid ModednEShoidd f8h 3Y RY RERaIRGRYsV@IcH s RYdr6BBRAL AL d] 0rWRS

particular hydrochloric acid; or sulfuric, nitric, phosphoric and the like acids; or organic

20  acids such as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic,

malonic, succinic, maleic, fumaric, malic (i.e. hydroxybutanedioic acid), tartaric, citric,

methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,

salicylic, p-aminosalicylic, pamoic and the like acids. The compounds of formula I may

also be converted into the pharmaceutically acceptable metal or amine addition salt

25  forms by treatment with appropriate organic or inorganic bases. Appropriate base salt

forms comprise, for example, the ammonium salts, the alkali and earth alkaline metal

salts, e.g. the lithium, sodium or potassium salts; or the magnesium or calcium salts;

salts with organic bases, ¢.g. the benzathine, N-methyl-D-glucamine, hydrabamine

salts, and salts with amino acids such as, for example, arginine, lysine, and the like. The



found to be 8 nMand the average EC50 val ue of compound Il to be 5 iuM and
the reported EC50 val ue of conpound |1l in W2010/003658t0 be 0.07 iuM 15
Based on wbeonbiassmsECS50 val ues, effective bl ood pl asma pevaipoicansssbe
determ ned by nultiplying the EC50 values with a factor that expresses

pl asma protein binding and a factor that represents a safety margin. The

| atter factor can be set at about 10. Protein binding can be determ ned by
measur i ng t toem adabition sdiofona it mebitaodisp moﬁpflera@LmtVae@ t20 thaieanponad Lof

al bumi n, fg%{ul%tleolr Edrﬂgllléy HORP O&%)lFasnth? galts]tgertegfn gla¥ fgrn? %ch nc?lvatgg t%r%c% |.ve bl ood

pl asma  ev whi'ch '¢an a1l o0 0’as-virologd I ¢4l i€ doses,
r epr esent temawléd bsdrstes frd¢ohatatesn egdebiantodates; end the likef @ﬁtmtarest arﬁtthe fiice al

activity, igg. %cqpsmf&rhﬁéftﬁé& édu‘ﬁ%‘&ff&ﬁﬁﬂ'&ﬁ Y th@ghérﬁageu@a ¥ide fablleoad s

effectively re when it educed about two nor e or ers
magni t ude, ~pHtdPEREethe %Pﬁf%mtd frstdetion 1init of the virus. Fromthe 25
vi r ol ogi cal actlve doses, the dose (or anmpunt of drug) to be adm nistered

can be cal th the vol ume of dis ution. (VD whjch is al so
nown as. apbis e i Ohcor YGeeie Bhesit o e L B LES ogi cal torm
used to q uamfrm‘tfwattoheoﬂthshmvdnﬂbn onyohrya Armﬂecbh&remnhdaerme EQsplasisTrecfanto t he
oSt o, eyl AhEECor Bt RELGIAREAL AR ke EF Bl A%y the
di stri bift edCOtfm)Opﬁédﬁﬁ%mmlﬁeHMﬂééﬁ M%od@@e@éﬁ@mmp@undmf fome aJb, gsaéh be
det er m ned E@maﬁhﬁﬁbmHEGE&ﬁwH”nﬂ@%ﬁbv@é Q%h%%FW%QQMﬁﬁ%PB&ﬁcQQr&@@3@&1'Ve
subst ance are aggl ﬁﬁgﬂ gd tﬁg bIoo pl asna_| evel rigre nmeasured. The
anounts of PHEO Geinprlgtdl) @is tegtnt Fﬁ‘éeré%ﬁ%f:i?éia“& cgmpeysd § Wiefent i on
t2 hgg 35 ar gfoaddlftd’ibesg ﬂMeadlgane ava(i)l%goellscslaazslus offaymp@ind If £y ﬁle&ndg)thHg t goabout
5 ng, about 5 t o, about 1 ) t o about 5 ny,
or fron1abdﬁ?m§§rﬁ§” 1%6’ﬁ?m@§51 ,hgﬁb?bkﬁﬁggﬁgﬁﬂgéQRgﬁ about 200 ny.
Exanpl e85 of daily anpbunts of the conpound of fornmula | are 25 ng, 50 ng, 75

0. 100 0, 5425 450, T, 200y 0. PRANIRRATE s BIVLERRBAHLAS5830 and

400 ng. The anpunts o at are admnistered on
a daily basmsltiphyng/deEGsp @ﬁv%wh aiwrﬁbatt%p@mmlazmamewdzm@ng fidbin about

500 ng to afemdt thhbsBRQektYa sOXet }I ergji@meqattﬂepwt&uaﬁ Bc @éztauabol@,l@qﬁ}o% or
or from about .3000 bout 6000

from about 30 o about

my. Exanpl e@n@flgg% §deCramBerhPs MEES UG RS o dloRs pgo }nsaw %000 g,
4500 nR0 60fGnansert2 afbﬂﬁllmglpoiﬂ‘iﬁelﬂ,@mﬁotah & r[}a ancb mgdnhmﬁn@fEffe@fmmblaodil |
that are adq% er,ed 0 about

2500 Ny, or s@rllas feg%l V%/hlglb can aﬁ§o ‘ye e? esd t8 G%Vlrg‘loélcal ct1V B(Qa%es,u epl;ggglt 1;[hots(e) about

rom
750 ng, or dasonthabwaneddd t@rgrqvaieadﬁfmhvesnml-wgal aotivify, @m @bcﬂﬁhaﬂ@fcctrgelyo about

250 ng. Ex %Hu&swﬁi 10%' THe AFR 'fﬁydsis gfe&%%@ﬁ%& NeheRt id Qedfu%c{%o%t {vlzimar e 100

mgy, 150 nmy, and anounts nentioned in this and
the fol | owi rﬁ@repad%@ﬁaﬁgm @Feprefeéahlhb prebe dgperionilinglt onBR vempFreBrthy . The

?bovef :) Ueﬁrdlﬁéeﬁ%@m&e ddseg tifcaddwe @&Lurmhemt&u )toebe Avambictddesn 86 | f t he
ree orm wo

tere m tered the anounts need
to be calcdf W%g 6W1Wﬂ68?d¥ﬁ@ ﬁ%@@@@ lakwdﬂPiPQWP&s n the salt
and t he frewlime of ditiibiitien. dlhiys arphatraotgichhidrin lﬂed;msqmnefyctaé digtrétueidn f or an

average body MeLA0AveARH Y T8 kB3 SRAhILBE, iRealal Bheddlagsane of

paedlatrlc appl i cations en use
di verting blddydafmidhs the volume in which the amount of drug would need to be uniformly

30  distributed to produce the observed blood concentration. The Vp can be determined in
animal models in which predetermined amounts of the active substance are

administered and the blood plasma levels are measured.

The amounts of the compound of formula I in the combinations of the invention that

35  are administered on a daily basis may vary from about 1 mg to about 2500 mg, about
5 mg to about 1000 mg, or from about 10 mg to about 500 mg, or from about 25 mg to
about 250 mg, or from about 25 mg to about 200 mg. Examples of daily amounts of the
compound of formula I are 25 mg, 50 mg, 75 mg, 100 mg, 125 mg, 150 mg, 200 mg,



20 The dosages may be presented as one, two, three or four or nore
sub-doses adm ni stered at appropriate intervals throughout the day. The
dosage uswd 2prignes7abl y corresponds to thge daily anmount etCTiEPeolcosseand of

formula I, or of the conmpound of formula Il, mentioned above, or a sub-dose
t hereof, such as 1/2, 1/3, or 1/4 thereof A dosage formmay contain the
conpound |, the conpound Il, or the conpound II1I, or all 25 three together,

in an anourﬁndetqmahg tThetah@unardels: mmpqmadlbf foreslanid |tlta|t arved ministehe] q:nraevi ous

par agr aphs, le a e , 200
g of Corrpoclijarllléf bﬁ‘ 15%%8 & ﬁg%@%gutj gaélbo ﬁg%gb(p rng, or@%@%o&gj’oo toorrpoun d
1, 100 nyg, abDBOIGTQOO m@oorrfgomﬁbmtrw%mgl@@bouﬁglm%cmgmmm abdut3@®(ilhner in

separat e f%%h?tol'mrﬁ dr@ro‘%l SIRYTR BHGFmb 2 gw@gwmgl Exé?ﬂgi goegi,ment, the

conpound of 30 rul a dm ni stered_once rti cuI ar

as one doserpamtyefythe a%pqwé Oéé%wﬂhH e @Qﬂrﬁw%éoplmg gioaamgnul%f)ﬁ?a& once or
tw ce dail YTKd?Iarﬂoun@sfoﬂlhé c@lnp)oumdrbfwrﬁul@m &fat a@ a@ﬁ@m@t&re@&mtmllmsag nm?r day,

andthe co d of dmn r tw ai |
ot 1 0 P B Pinon ] e kg 300G L BS BB BER e gbotk TBo Rk et o e
wher e aI I tﬂmsraabbﬁteSOcmgrpmhmiﬁﬁﬁ mgpmmﬁnd)ra aboﬁri@OmIflg foarboud 00l hg,ardronfi f or nul a

35 11 are ho f?r a1 S@h&&???@g@?%ﬁmﬂ é&da%lﬁ;'a?no%%& ﬁhf&oﬁ@hh%ﬁed by

adni ni sterlng ara es ne w er with

conpountd | | forawlg Hec 1 , Wngchngsrfd)Olmg and)l an&d‘hhl AMSTRLp fegtigned

conbi ned dogenig aRd &b NG E@P%P%hk @B o GRTROU ! ie%‘ﬂ s‘é@'m%”@'hé 1. WO
2011/ 128378- 7- PCT/ EP2011/ 0 he conbl nati ons, of tlgg} 1{‘wefntl on y be

admi ni st er ePoynalues gpeacnt figefrm pgiyaleys, ties agpmditieees thetlrss err{l.%l dai | y.
I n one enbosh aeithistckdie IR bikaldnifisicfedabihmbeite hesd t0be @aldalatey.in fihcaiont her

enbodi nment nat i n S m ni stered .t ily, or three tines per
day. Adni nlos’ﬂ11 geﬁu fwci %aélgb Weeﬂéﬁ%wtaélf}ﬁn%fge g’é@age forns, i.e. dosage
5 fornsldonly containing conpound | or only conpound II or only conpound

115 or by ﬂ%’%o@@&eﬂﬂé@e@edaﬁlghﬁ s%?é’éag&ﬂét&g %'a‘é@ra déﬂ\!vé’ightso abo!n.J a”d

1. Also, a mXx of usIn I ned dosage. orman osage or s

can be used/0 lfx)wg@owrweﬁmlat%m g8c aﬂpﬁediam@r@bcﬁmw&wmnb@ gd with

her ei naft er ati@ﬁ@Ingpds%@taﬁ@ﬂ@Bdwérﬂn@%a};@,gll af tablets or capsul es being
preferred. 10 Active ingredi énts nmay be for nmul at ed i n pharnaceuti cal
conpositions either separately or as a conbi ned pharnaceutical conposition.
I n the 2(at tEBic ddssg@m bdmeseﬁtddaspnevcwdethr@ @Haiimaaeestt iscledoenposi ti on
corrprlsmgat er apeut.i cal effec

or 5 phar mel BBy 4pEBaite i eAaln R RERY Do O TREAERIR B bR
formula Il comlreswoqdhar ﬂﬂa(delhl roalhtyof dlocemiohe of &irmutzhle peof the aomipotns aonpound
of formula flhyaqf, n%nataangw@%ﬁtdr%ashbydog&ﬁl%%g%al 3812, 1/96:991 hcldae

f oregoi ng being as specl erein \ar maceutically accepta
carrier. A dqségea@émtm@aqqnyané?@éﬁ@mpe)én%élam@ommum il of Bistcanipoprd H oaﬁBunt

sufficient theecasgethd?, id aprgRfImt @fifal © tH@Vangg@dnrtﬁianm@és rh@nﬁ)h&bid the 9re@z[outso
reduce HCV i nfecti OEO in |lnf ect ed hects or @jn’g S el at %sk of
bei ng i nf ect&E e éﬁéﬂPI?EQIdP;“fagéf A EOu LA T @ms g i mge o
correspond doanponed &ras0nhg 506 mhg, dOe mabh dS) mar ordddD mEs i @nipoandhl, a daily

base or of fdye, %g@?qg?%b%%%%fﬁnn re?é@%s 'rﬁﬂo%h&ﬂ‘i’aél th@%%ﬁ%t%trat' ons.

In a further as ‘hi's 1riventii process o rlng a
phar maceut i feanuiagorsorpogicombined dorgpdation étdortveer@qulmvm: ibh cempplm

intimtg)y 1‘8}%{11'39 1@ac9ﬁ%fs'f@§@b’ﬁde(iﬁ l#rl((% a9 Cl‘ﬁlff)ta?&hi%r %@l')ﬁé @(Kse‘ﬁ'el? H‘ayaand the

t her apeuti cal | ti ve armunt 0 oun

phar rraceum%noyn e m{SP?é?de‘Eﬁce OF fiicg dgi @ﬂ%.lé&r ilgpaétﬂ%%ru ve
amount of ti@%n@@ﬂﬁ@ﬂﬁtﬁd&%s fa@fdﬁyj a’;hd|the c@;ﬁp@nﬂfbarfmaﬂwnl BaldnyiniseeRidn2bl e sal t

th f d t t t .of th f f I
1T “or o pdPscBUR e ovPiab L oSl e B B e o Rl Rt o
provi ded hemsata]merml;erahld; thrbetht eompbaidsd f dernanl ¢ badal efefdrpule pharalt afdorniida

si mul t aneo rg‘?cfgé %Jﬂﬁ n?s':[er&?&#k%r}faﬁl lthféi:%n'b@ at@éal}lﬁﬁ&?‘lﬁ}Yadnhﬂls%ﬂﬁl threfaS€,

t he conpoun rmace osition
cont ai ni ng $§p#réfe doses, one with compound I, the other w1th compound II, and the third with

compound III, or by administering a combined dose containing compound I and

compound II and compound II1.



35 pharmaceutically acceptabl e excipients, and the conmpound of fornula II
is formul ated separately in a pharnmaceutical conposition containing other
phar macewocallpszascept abl e exci pi ents, ~and t he conpounaCofePb@nmssdsas | |1 i s
formul ated separately in a pharmaceutical conposition containing other
pharmaceutical |y acceptabl e excipients. WO 2011/128378- 8- PCT/ EP2011/ 055836
Conveniently, these separate pharmaceutical conpositions can be part of a
kit for sinnmi@mﬁﬁMﬁmnseﬁ&kaM&ndbnBQQWemﬂmahmm&don&h&wwﬁdmwkdﬂﬁ&(ﬁ@ﬁponents

of the Conbd rs]g'éd ]91'?11‘[12) ¢ 1?1 1Fy fnén | rll’I\llbOdl 81?[ %%m%tlgﬁi %%arzin% Eﬁ{e?ed «l anee

si mul t aneousty or s ferent i mes®
t herapy or @@hchmn@ﬂmrymbﬂmdwnhdgdxmmnmnmgh&awnnmmmadhmneﬂmhn@rﬂﬁﬁerefore

the Conpountﬂﬁe erfdgf rp;’(irﬁm stralibn Qﬁéfbsh%e%s’mw()s' %‘r'égllalté’ddgﬁ &fb?itﬁ's rl%ddosglgé’ be

formul ated | nto various pharnaceutic ons SUI or
adni ni st atfosRs eply sarigEdREcOMpPUNAd 98 only OPH’@PBIHEHMT €8y cyw&@ Ww b%mount  of

the parti cuoaibinaRigidioras c@ftaialn abm@ﬁlg%ammnmnduﬁ AQahh Aed o Miidif @
taple carrier carri t ake varlety

h t | |
b or e eI AG! GIath T Ra bR disiea y S GhDFaa! PSP AT Qe S0 on
Phar maceut i lzaddnooisposi 4re dasribed hdreinpfteparat dosage fedisciamanicsldr vatbets or
adm ni ster &P?‘[@ M%g @% g{yderal l'y (including subcutaneously,
. an

i ntranuscul a ravenously), rectally, transdernmally, bucally, or
nasal | yl0 Sui t abl e conpositions for oral admnistration include powders,

granul at es, AQ9QiRGRHRRs hABELIMuIGRARA BESRACAlticEOREHsRiohs Sithe saaeasy
sachet s, hard or Hg)latln capsul.es, syrups an&@%uspen5|ons Sui tabl e

conposi t i ond 3 @ropkinsdmbampacgptisah Fampesiticsn [ the lafts inyanselersis Pfeﬁldaaaeous
sol uti ons ofhaefdeaiio Sompbiilién Eahpriged atheagutidasly cateetdne a&mbdnabfﬁhe

t f d t 20 hydr ophi |
o hydr ophouretyefP LT kg bf S ERet s (T HRE B R e (e ©
SU|tabIE5tr@mmﬁmndafﬁdemkM@ﬂyaqy@nensuaudhﬁmcqmaﬁakﬂﬁhmﬁvéaydﬂhere can be
used sui tablg %?p%%&’%?Forﬂlg d1YELYa gﬂﬁhﬁ@&tlcgﬂy ?&)éﬁm?lle%alt 'tl{éﬁ@’fetﬁ@ffdr@

COﬁpOSItIOﬂS or ora mnistration any o sual ar na |caI
medi a may beirg s pyedicd heminaand ¢ pharmaegusically ogsepiabloghiyics| A | theéaneytlcaéllycohm s

and the |ik&fdeivé Bﬁoﬁrﬁ%ﬁttﬁi cét@lt id dfthéhint QPR Rt !o%&nsdv'ﬁﬂa RAaglkspgnsi ons,
syrups, elixirs arriers s ch as

ns an or sal
starches, st#g4pkor Roa%%? ﬁze ‘PTJBF?@QF\F@‘?H}S@F&@PSIH '8 e&?ﬁﬂé@?‘&% Phf éeﬁésnt s and
the |i ke i rbdnli‘@at@&k@fbélngmhfede@Glfmf@letnll@lﬂs eftEOﬁivepﬁﬂic&mtsema}l' 1rqmnm1$art| ons,

the carri er, W'ers% nééu?h e}énounr‘g?{ﬁl'egt?onseaeﬁ%vel ora rmmstr’atl?n o?l altl %a}sefoupgﬁepart

t hough ot he¥ ren such as so I'ZErs
aUX|I|ar|egthWWBéKa@ﬂemmmhefambnﬂ¢dwécmhbheU@mMut|ons nay be prepared in
which the carrier conprises saline solution, glucose solution or a m xture
of both. Injectable suspensions may al so be prepared_ in which case

appr opr i at el yether aspeqt: tBisdnvestion sHMPh %lyeriss ORPEPYME ¢ phesmaegptisy

enpl oyexs Alcnihositioh Ul §sbcaicd eedih dvitioh BdrRp RS idirh&BIS mixing a pharmaceutically
acceptable carrier with a therapeutically effective amount of the compound of formula
I, or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount
of the compound of formula II, or a pharmaceutically acceptable salt thereof, and a
therapeutically effective amount of the compound of formula III, or a pharmaceutically

30  acceptable salt thereof.

The combinations provided herein may also be formulated as a combined preparation
for simultaneous, separate or sequential use in HCV therapy. In such a case, the
compound of formula I is formulated in a pharmaceutical composition containing other
35 pharmaceutically acceptable excipients, and the compound of formula II is formulated
separately in a pharmaceutical composition containing other pharmaceutically
acceptable excipients, and the compound of formula III is formulated separately in a

pharmaceutical composition containing other pharmaceutically acceptable excipients.



35 intended to be converted, shortly before use, to liquid form
preparations such as powders for reconstitution. In the conpositions

sui t abl e Wwonopensimsaneous admi ni strati omg- the carrier opCir@mpadilipsIseepri ses
a skin penetration enhancing agent and/or a wetting agent, optionally
conbined with suitable skin-conpatible additives in WO

2011/ 128378-9- PCT/ EP2011/ 055836 m nor proportions. The conmpounds of fornmnul a
| or II, orC@masbienﬁyitbm séﬂswate@hamyutwlascnﬂqmmm parsbepatofd kit foral
|nhalat|on [ tlons suited for this type of

adm ni strat ?on tasneLolHS a%glgaéé)[sof) efqlugnt%l suspen5| on or a dry powder. Suitable
phar maceuti cal conpositions for admnistration in the formof aerosols or
sprays are,rf &g{mﬁmmh]ls'oneﬁtg%@%'Sdoma%‘onto@ale%@a%aymemonf&ﬁm;el al or I,
or both, in a pharnmaceutically acceptable |iqui'd carrier, such as ethanol
or waters cidminiergd yBuitreouyy of ﬁena&ﬁfdv pedifferonttims ding the iOwanohl so

addi ti onal | tficeppbatdhcOfrbaly RRRviTRCeUWih@atombxbliodfdr@s. such as surfactants,
enul sifiers and stabilizers as well as a propellant. Such a preparation
customarily contains the active conpound in a concentration from 10

appr oxi mat eTherffofe, the bfounds qfedotnndalll,dl afid Himiaghprdoaxiiynet @nybifed3 ntag bd% by

wei ght. The r Jaredi ent
of formul a PRAERiRSfRhs SRR DRl SNkl RiRafhik R0 o7 0

in a coHl:ermrmses)dndiesatﬁdh@ragelm%ﬂthoeﬁm@ agoYst ofrtheibastieulaveompoandur 0§0%  or

about 3% t 0y PR CoRPRUNAY, isARHHined X itPa ﬁf?&ﬁﬁ{ac&ﬁlcg@y@cc@ fabRLERRLAGEE bei ng
by weight. In . the co 05|($| ons co&t ai ni. ng ‘%B G};the corrpound foormula I,
and of for nifECTMaAARe dividsoyarishaot forms dependiga9s dhvdfosm of grepatation dpsiredr esent
[ B a cg (I;CEI’lfof a(ﬂmﬁlﬁlstﬁhoﬂﬁﬂiai’mﬁbeﬂlﬁ’%%l/ QOQPQ%ﬁlolﬁQﬂ%%/Wp@gﬁb‘d aslﬁiealea@aﬁyto ®0% or
about bto r ut t 0,.abo n oun

Fout o0 Rl e R (AP Be Sl et P et BB 489, %or about
5%to al:ﬁout1nﬁ@%noosly2@ewd:lkyutramﬁ%rmdlyabwﬂlyﬁﬁ%asdlfy Shiaktic d@®pasticmbdert 50%

bout 10%,
concent r ati S LpfRRHhicl AP Bo SATEURYRES OGEHES il SoBERRS Ry " 7
about 3% t ccoatsdunillp duagees seabetst hasdpt 561%@@&13512199/0@%& apshstshensEs| Setable

conposi t i oNgniRYitRRs f&rp\é%te@ﬂtahmm@@mtlﬁauwaqa@bﬁs &Qﬁﬁ%u%&fs@b&ﬁoﬁ%r ease
of admnlstratlona [naa%%/ sa IeS| de .tabl ets

(i ncl udi ng SRYPEES: & ﬂeg gl lé‘fsér?tlo %‘g@hie&?mpﬁﬂ%s Oéagrﬁag% taPPes,
powder Jackiatlade y\@fpeslmnes mlemmbir@lﬁlmd Mhmhoblcwﬁm&mbompwahd t he ||ke,
and segregat r 0sa

oral e o iAo LhER A% B phebR S A RISEY OB ARG o s
in unit dos@llfvolryrthwa)@albbepmdlsadablﬂaanyolldnbvmypmmge, bli ster packs being
preferred, in particular for tablets and capsul es. Were the conpound of
formula I, of fornula Il and of formula IIl are fornul ated se arately, t hey
coul d be paddegamplesmerArBehe canepasitions forge agnyigisEstiong gngof; a'g

conpri s& UnpHard@&atitQmidiiay be employed such as, for example, water, glycols, 01ls,

alcohols and the like in the case of oral liquid compositions such as suspensions,

syrups, elixirs, emulsions and solutions; or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case of solid
compositions. For parenteral compositions, the carrier will usually comprise sterile

30  water, at least in large part, though other ingredients, such as solubilizers, emulsifiers or
further auxiliaries may be added thereto. Injectable solutions may be prepared in which
the carrier comprises saline solution, glucose solution or a mixture of both. Injectable
suspensions may also be prepared in which case appropriate liquid carriers, suspending
agents and the like may be employed. Also included are solid form preparations

35 intended to be converted, shortly before use, to liquid form preparations such as
powders for reconstitution. In the compositions suitable for percutancous
administration, the carrier optionally comprises a skin penetration enhancing agent

and/or a wetting agent, optionally combined with suitable skin-compatible additives in



35 the compound | as of the compound Il as of the conpound |11, for exanple
one row with units of conpound I and another with conpound Il, and anot her
wi t h conpwondilli28378Ct her possibilities oy be possi bl e aeTwPRé11/05386%

2011/ 128378- 10- PCT/ EP2011/ 055836 The conbi nati ons of this invention may be
used to treat HCV infections as well as di seases associated with HCV. The
di seases associated with HCV include progressive liver fibrosis,

i nfl ammat i omir@ngropectionsi Bhd @ationgdd ef foimulhdst H, omwiﬁ‘tﬁﬁaﬁgﬁs tevet, tlapease,

and HCC ( CV’B?% e(iéméﬂlg% e(f; \%ra%ra? ?1?1% atlog or nsuffpat :bBCf\o lalltvans %ult %?ftOF Mng y

agai nst H oun or o ormula 111
can be testtype Dﬁachmwtrlaubtawcm@wa B@lptlom@musgp@slem%asieyjpmddro&mhle et al.

(1999) Sci e@faﬁn&%ﬁuéal@o&léésm 't1§ rd migﬁraas'@fn OH &P&ekd%?% oql% m%d by
Krieger et al. (2001) rna rol ogy 5: 4614-4624 (i.nco rate

herein by ri6f eradMle)susPROSIRAT elﬁthrs§0mawmﬁié? faspairp I P Heer hoih.tipa exarrpl es

section. Thy lﬁnﬁmﬁhcalmcb@tm& 11@1@Qaﬂieetsachﬁﬁ@ﬁ&ﬂocpar wedelorfaghixtled, is
ust and clL en t ononmous, HCV

del ted
BNA T ooy cabeRr o] oy B S ddia %Cgﬁﬁm%%mﬂwﬁcwwl
agai nst HCWwdnrab sahbs stdsdtads, pynudnfigmand stabidigérs as $oll Bhe pogrbantaludcha of

the conpou }gratflo% HH o?n T LP( E(ﬂ{tg’[‘f%] actlge{]&rﬁr}{b%nﬁ? gﬁ%{ﬁ%tl eg\:&}fl alll, as

speci fied animals, in
parti cultar armrmw@ateiw ééq &eponintrartiqalar feomel aprsexintaeclyp P dphylaky wewht. HCV
infections. The present invention therefore furthernore reI ates to a net hod
of treatin Iﬁlawarnﬂrblooded .ani mal , |nprt|cular a_ hu i nfected by
HCV, or flﬁfge rippcoRtieAl cpmpRYitoRsMa cqneajn theAchvFringresticrd 8 &gy OF

adm ni str atﬂoﬁ’ﬁul@fll i oﬁfﬁrhml'dQ‘I/I of hle eirée/eonibibed) in ®torca@idvnnEabow 00f%tdhe

d of La_| Jf
Comern bl g e TG e SR GRTRGH e b LB e
treatink Haﬂxﬁ,@llbpeecbnmdmmg)hs weighprieventanmpsHoOws reltanag atlochdietthons in a
25 mammal %mﬁ; RGnf I f jof a
conbi nati on ‘uﬁ&é corrp%[c?u%&gffoltﬂglaq? #(PM &#‘ﬁlhy HE'e {Dﬁ‘%hﬁl ae cgtrarpound of
formul a |1 ,1s@feserfrifalcangenfratigpsofsabens 9. ﬂ“édor@b@eﬁﬁfv)%mﬁéb@éd% Wafthobh%()/m‘oﬁ he
present i nvgpui 97 HBYoRS0YUsS 8F avsut BRHGRTRIT,; ahlehdéRSRAhd %@fdrﬁl\ﬁﬁlnl‘l ipn al so

e L0 e e Posteca Seon 81 i ahel ssee oy
infectiin arbokdCM)% &b albrd 50%ndt zihoﬁlﬂiiO%ltdjl abouft 3OV er alasip 6%, to hh@tl3DV@ fifid on
e L R A PR SRR Rl ol bR s
as a conbi rﬂmupl%ﬁaamutdﬁ%‘ or algiutdv taméoutsm‘ysevpabatté%to aogt2ifi al use in
the treatment of HCV infections. WO 2011/128378-11-PCT/ EP2011/ 055836
The pharmaceutical compositions may be conveniently presented in unit dosage form
25  for ease of administration and uniformity of dosage. Examples include tablets
(including scored or coated tablets), capsules, pills, suppositories, powder packets,
wafers, injectable solutions or suspensions and the like, and segregated multiples
thereof. Of interest are solid dosage forms for oral administration such as tablets on
capsules.
30
The solid dosage forms in unit dose form may be packed in any known package, blister
packs being preferred, in particular for tablets and capsules. Where the compound of
formula I, of formula IT and of formula III are formulated separately, they could be
packed in separate blisters, but one blister could as well comprise unit dose forms of
35  the compound I as of the compound II as of the compound III, for example one row
with units of compound I and another with compound II, and another with compound

III. Other possibilities may be possible as well.



The conbi nations of the present invention in turn may be conbined with one
or nore further anti-HCV conpounds. OF interest are conbinations with IFN-a
(pegyl at estoanimiagd7sand/ or ribavirin. 5 pe ot her agent s PpChatr20mpsisas

co-adm ni stered with the conbi nati ons of the present invention may be

adm ni stered as separate fornmul ati ons or may be co-fornulated with one or
nore of the active ingredients of formula I, of fornmula Il or of formula
11 . The cmﬂxidmaﬁilanms of thtishiﬁvﬁft'@&&ﬁy lbmmmtd ﬁvéat Hm‘dﬁnfdéthglshha&é awi t h ot her

anti - HCV ag 1sea§és %crraﬁé(d Wltﬁ% ﬁl%rggéeg Q0L te:a}{l Wﬁ?ﬁﬁiV Enc?ude \P?ogrgsst%SI tive

effect on drug i'sman harmacom i CS
bi oavai | abi lll\tey ﬁbeosgi, mﬂatrmmﬁalwhrandmeczromlanadmgémtslrﬁlasllsyenécs@wlam disgat t

thereof. Thg ¢ focBBYaPErYUS s separate formulation, or may be
co-formul ate V\ﬁt:t gﬁé(?aeocor ?mré 0 %)ﬁe active agents of the conbinations of

the pr esent invention. The wei ght/wei ght ratio of the conpound of 15
formula | oThoh \&Maﬁmoamdmgfagﬁlﬁgth olflthetxronqa‘ouh@ of mﬂmmrtsi oFfforhil4rul a

11 to ritaopavi inthe.r ut 10;

from about 8210 TR ceh g v e liigt HO BRRPnSisth Gi8edoR Spbetidhy abour
1:1 to aboudt ab (]I.999OIScfenoaﬁ%Jblﬂ-l]]3 3N1ﬂhcthaﬁm]nbr rtmdh,ﬁcainorfsrd@mrdi&dlbty Kiricket o
about 3:1, gr, ect of
the i nventlé(%n %(ﬁﬂ})?@%}iélo]fr\é{ﬁlw %2§ J}B(?Ira egehegetl)n%%ungr %§$orwl a
(1), thd cowpish itﬁdfuﬁherf@ﬁmmlﬁeql in thamﬂarelgl@wecp@@ Idvivgeddf whienetergeounetc of

formul a 11.,fRESEnfo@BPHH H@\ﬁqu&él}dé‘cc ted 9§ ﬂi'é'rﬁos{ %obﬂ&%ﬁ'e?ﬁ&eﬂt@n&@l of
2008/ 043704, in partjcular th esters, which can be

r epr esent ecAWQROTRUTI Y RINA replication Wﬁfnﬂwaw%fe KB i VIR @OHYIRAPCUVERIA or a
phar maceut i galdsyHaoceptadbl 1 tsatd by besantic tsverein R is hydrogen and R2 is
C _i8al kyl-00-; or R2 ishydrogen and R is G _i8al kyl-00-; or both R and
R2 are G _igalkyl-CO; wherein each C _igal kyl independently is an

unbr anched Bire domancdtimad of dicucoatpeadnth gl foomatabo forgubulp ahdthierngnfpoond ofie to 18

carbon at O%imﬁ‘lgqll\,'\ﬁesrpg&iﬁeg ‘ﬁ&lgin, is useful in the treatment of warm-blooded animals, in
particular humans, infected with HCV, and for the prophylaxis of HCV infections.

The present invention therefore furthermore relates to a method of treating a

20  warm-blooded animal, in particular a human, infected by HCV, or being at risk of
infection by HCV, said method comprising the administration of an anti-HCV effective
amount of a combination of the compound of formula I, of formula II and the
compound of formula III, as specified herein. The present invention provides as well a
method of treating HCV-related conditions or preventing HCV-related conditions in a

25  mammal comprising administering an anti-virally effective amount of a combination of
the compound of formula I, of formula II and the compound of formula II, of formula
111, as specified herein.

The combinations of the present invention may be used as medicaments. The present

30 invention also relates to the use of a combination, as described herein, for the
manufacture of a medicament for the treatment or the prevention of HCV infection or
HCYV related conditions.

In a further aspect, the invention relates to a product containing the compound of
35 formula I, formula II and the compound of formula III, and optionally another anti-
HCV compound, as a combined preparation for simultaneous, separate or sequential

use 1n the treatment of HCV infections.



30C _i8alkyl in particular is G _6alkyl and nore in particular is
C3_4alkyl. Exanples of such ester prodrugs are conpounds of formula Ila
wher ei n Rvoi2e11hees7egen and R2 is isoprapyl; or wherein RETIEP201y05533€n and
R is isopropyl-CO; or wherein both R and R2 are isopropyl-CO. The term
i sopropyl-CO refers to an ester of isobutyric acid, WO

2011/ 128378-12- PCT/ EP2011/ 055836 whi ch can also be referred to as

i sobut yryl Tmm@mMmmﬂmmboﬁﬂkgnaeﬁﬁpt@bbﬁ1ﬁahtamgmembempmddwﬂg@xnﬂrmﬁenula ha
are as desc d r.th ound 51n
this aspectfrurtp reanglgﬁ &gfungnpofl n?o 1flﬁt reg‘ﬁ% C‘lms1 re nascvéah :[%:I\E 8r4p %t?/(g ‘ent
anount of amﬁb@K%MWﬂmanMg in the conbi nations, fornulatlons uses, or

met hods descri bed above. As used herein, the term "about” has its

conventi onal neanlng In particul ar enbodlnents when in relation to a

numeri cal vhrqRiher agehis ha gay hesppdgtivigteres witathecrebrptignnelthe areset ue  10%
or 5% or indftio@mayl adeinisRr&Pas s@parat@ fdfaulhtibnloR ﬁfaym@%ffﬁtﬂﬁt%d withe

reci se value i s nea t .t wor,d. " ab ur es
B oo oC 1 R o dlE bt g e SR BuRiE 1 e Rt 4 g B e o und
| and 15 conpound |11, and (O conpound I and conpound 111 on antiviral

activity. TR eceonﬁi %ﬁﬁ?%%@h g%é’s@&f 19¥elnf\8}l ﬁ1 1ﬁcﬁ%i¥n%aﬁos%§v/{fhc&ﬁy a%%hﬁ? ' %Vl%fsva'

(Cl), as produce re for represen
exper i nkht smay alsg h@wmbmethgthra@ agentwtlha&@p@wwf offeehon dﬂlgl rnet@mhsm esence of

conpounds Iandldr pﬁ%dcbkln@ﬂl&r’[ﬁat(lﬁ)prov‘% rb1(?&1(;37aﬂa[‘bll%D ) PRS0 kB and Q). The

nunber of survivin ell colonies is indicat on the right | ower corner
for each cefhargggey ?aé Y&Céwtatﬁ@sﬁtt fEeah %G%Wfréﬁﬁ %usééﬁ%éffnal?aé?| on. Figure

3. J ear anc@rm@filati6)/ &Mﬁ%wtbamhlm@mﬂm&anmm of fHelastivdladehs gitiesence of
al one .an tlon The rebound

ds | Il d | h i
Sharods toupind s bl muRRst bRl TR GURE ART, LB Jf RS R 3% .
nunber OBf sformibailng afeipd ¢caopoune of faolubmiles of eicndipoatdol foH@Ma IHépatitis C
virus: RNA ik BaGl 6L 6 A6 hecRFTRARG YR 36ab6ATSH, bPEbANLBR! TR ase

chai n reaction.
about 1:6, or rorn about 1:1 to about 10:1, or from about 1:1 to about 6:1, or from

about 1:1 to about 4:1, or from about 1:1 to about 3:1, or from about 1:1 to about 2:1.

20  Instill a further aspect of the invention, there are provided combinations of the
compound of formula (I), the compound of formula III and ester pro-drugs of the
compound of formula II. These comprise compounds of formula II described in
WO 2008/043704, in particular the 4' and 5' hydroxy esters, which can be represented

by formula Ila:
NH,
</ \iN
N
N ° (Ila),
25 RIG

or a pharmaceutically acceptable salt thereof, wherein R' is hydrogen and R is
Ci.15alkyl-CO-; or R?is hydrogen and R'is Ci.15alkyl-CO-; or both R'and R?are
Ci.15alkyl-CO-; wherein each C_jsalkyl independently is an unbranched or branched
saturated hydrocarbon group having from one to 18 carbon atoms; and wherein each

30  Cj.salkyl in particular is Cysalkyl and more in particular is Cs_4alkyl. Examples of such
ester prodrugs are compounds of formula ITa wherein R' is hydrogen and R* is
isopropyl; or wherein R is hydrogen and R' is isopropyl-CO-; or wherein both R' and
R” are isopropyl-CO-. The term isopropyl-CO- refers to an ester of isobutyric acid,



30 The follow ng exanples are intended to illustrate the present invention
and not tolimt it thereto. Exanple 1: Activity of the conpounds of
formul a Iwol2b11zned7Bl I  Replicon assay 357The conpound ofrcirmpouhasis3e | | and
1l were examned for activity in the inhibition of HCV RNA replication in
a cellular assay. The cellular assay was based on a bicistronic expression
construct, as described by Lohmann et al. (1999) Science vol. 285 pp. 110-
WO 2011/128®HﬁhtaaﬂﬁTbER%ﬁﬁiﬁﬁ&S&&Bu@&ﬁ Rhﬂﬂmﬁﬁﬁbﬂb&ﬁhhﬁﬂ&edesnﬁhhed by
Kri eger et 2 n i n l'ti-target
scr oon ng. shpdsga e BHECTE a0 botbORLARYs fou® S8R e e By e
based on twbﬂsubﬂly transfected cell |ine Huh-7 Iuc/neo (hereafter 5
referred to as Huh-Luc). This cell line harbors an RNA encoding a

bi ci stronic expression construct conprising the wild type NS3-NS5B regi ons
of Hov typenthisepraesithe emrousaohfPrrmyadias repjased byan EﬁtlY%le%@fI@u(l‘i ®29) from
encephal onyQeapeidriiSinvthé dsmbiaMids, foRpmareidfed ubss, 8r meMeds escitid dbele.
(FfL-luciferase), and a sel ectabl e marker portlon (neoR, neonyci ne
phosphot ransferase). The construct is bordered by 5 and 3' 10 NTRs

(non- tr ans|.as egtdrhegiinnsg tefmoabddCVhdsyipecohbent Ooal meunteh. duparticelaof t he

replicon c 0,
replicati onén!(l)l? dtrﬁeﬁtlg&}%raﬁ]i?&%ﬁ ntfsotagﬂﬂ# er{cr ans élclzttsﬂé e 1'ﬂ otr?agoeHégn %hhe
expressHHCVHRNwwaMhﬂ@miﬂﬁﬁiPthﬁ%sOadﬁdhdwdugﬁyﬂdd@5%ooh#QH9$év@ﬂ§r encodi ng

inter alia dhigddiRERShe ﬁ{e&sb'%@l@le isorhea'iﬁrleeeﬂy RGvinBQuetteiwdr @hps@mpounds. 15
The replicon cells were plated in 384 wel plates in the presence of the

test and control conpounds which were added in various concentrations.
Fol I owi ng afigimeubation of three days, HCV replication was neasured by
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the absencey;pf, ﬂ%{}i{? 'h?{b' g;b]él% s at TR JoR @bl%&egEéd/m@e%él\(d aso rolifi&d43Round was

noni t or ed on t , enablin ose-res curve-for each

t est conpodHGﬁ%E@BDJVél%é@wm%ﬁéfﬂﬁ@ﬁn@&Véeﬂﬁ¥@@mﬁwﬂPémﬂvhlue represents the
anount of the conpound required to decrease by 50@6the | evel of det ect ed

| uci f erase ctlv or 25 nore specifically, the a

geneti cal | eprecs qudsﬂwpfprre%}w ¢ FePLSF Phegrapouy % %@3{“ AP EhpP ng

conmpounts lin combaracioh (B and CanThe Hibacifiswiviying sclbédowicd i3 ikdigtekord thend Tabl e

1 right lower corner for each cell culture dish. ECso, means 50% effective concentration.

Figure 3. Clearance of HCV RNA from replicon-containing cells in the presence of

compounds I, IT and III alone and in combination. The rebound phase is shaded in grey,
25  and the RT-PCR cut-off is shown as a red line. The number of surviving replicon cell

colonies is indicated. HCV, hepatitis C virus; RNA, ribonucleic acid; RT-PCR, reverse

transcription polymerase chain reaction.

Examples
30 The following examples are intended to illustrate the present invention and not to limit

it thereto.

Example 1: Activity of the compounds of formula I, II and 111

Replicon assay

35  The compound of formula I, IT and III were examined for activity in the inhibition of
HCV RNA replication in a cellular assay. The cellular assay was based on a bicistronic
expression construct, as described by Lohmann et al. (1999) Science vol. 285 pp. 110-



WO 2011/ 128378- 14- PCT/ EP2011/ 055836 Table 1. Antiviral activity of
different conbinati ons of TMC435, Tib-NNI and Ti b-N. Conbi nati onsSyner gy
vol umes AmDagomi2g3Tsvol unmes Conbi nation gffect at 95% C 2CTAP201TI055836

(pnR0/ 0) (pn20/ 0) TMZA35 + Tib-NNI 5.67 -0.43 Additive (insignificant
synergi sm TMC435 + Tib-N 37.89 0.11 Synergistic Tib-NNI + Tib-N 16.91

113 with modifications described by Krieger et al. (2001) Journal of Virology 75:

4614-4624, in a multi-target screening strategy. In essence, the method was as follows.

The assay was based on the stably transfected cell line Huh-7 luc/neo (hereafter
5  referred to as Huh-Luc). This cell line harbors an RNA encoding a bicistronic

expression construct comprising the wild type NS3-NS5B regions of HCV type 1b
translated from an Internal Ribosome Entry Site (IRES) from encephalomyocarditis
virus (EMCYV), preceded by a reporter portion (FfL-luciferase), and a selectable marker
portion (neo®, neomycine phosphotransferase). The construct is bordered by 5° and 3

10 NTRs (non-translated regions) from HCV type 1b. Continued culture of the replicon
cells in the presence of G418 (neo®) is dependent on the replication of the HCV RNA.
The stably transfected replicon cells that express HCV RNA, which replicates
autonomously and to high levels, encoding inter alia luciferase, are used for screening
the antiviral compounds.

15
The replicon cells were plated in 384 well plates in the presence of the test and control
compounds which were added in various concentrations. Following an incubation of
three days, HCV replication was measured by assaying luciferase activity (using
standard luciferase assay substrates and reagents, and a Perkin Elmer ViewLux™

20 ultraHTS microplate imager). Replicon cells in the control cultures have high luciferase
expression in the absence of any inhibitor. The inhibitory activity of the compound was
monitored on the Huh-Luc cells, enabling a dose-response curve for each test
compound. ECsy values were then calculated, which value represents the amount of the
compound required to decrease by 50% the level of detected luciferase activity, or

25  more specifically, the ability of the genetically linked HCV replicon RNA to replicate.

The effect of combining compounds I, 1T and III on anti-HCV activity is shown in
Figure 1 and Table 1



-0.61 Additive (insignificant synergisn) Synergy and antagoni sm vol unes at
the 95% confidence interval (Cl), as produced by the MacSynergyTM I |

sof t war e.wBynewgy37sol unes of <25, 25-5Q,450-100 and >10@CirmP2@abess3c
insignificant synergism slight synergism noderate synergismand strong 15
synergi sm respectively. Results shown are averages fromtwo or nore
experinents_Treatnent, of the cells with conpound | in caonbination wth
cormpound | 1T2Re LeApiwe ctivity, fiffersnt Gombigrdions 9 THICASY n BibgN ST ped AprINL Hov
activity, respectively. Treatnment with conpound |1l in conbination with
conpound 1| ed in 1L i - HC ! 0 kCity was
observed w é}rﬂgﬁ{/atugﬂ St hggﬂgwoynoglf'%g?\?%%%%%? %Eida%% g"ﬂm ?.%r(%)nné/f? (;rmati on.
Col ony formati on was det er At #ra Qs ng Hdi—%'se/hﬂ ype- 1| b-repliconcontai ni ng
cells i 25 the presence of (uMf&)conpounds(udP%)ormula I, 11 and II1.

Huh7- Luc replibg99+68lNRj (20, §@9) were seedgdsin a 10 cmadiygihe cont ai ni ng
DVEM pl us 10% PGS and treated with different conce&{sr at |AonsI of a si ngl e

inhibitor or—with tw inhibitors conbined, in the H‘HW@B" W\ne':g,' [tg/ L
A18. Cel | sSTME485 irAdhiNbt ed, &MRD | nhi bitor @Gmt nedi a welSgnergfstieshed tw ce
weekly. Wep, i fibg@gnt cel{g gieath had ocgyyred (approxiygrtel vy 2-3 30
weeks), the remaining colonies were stained with neutraf red and count ed.
Cell colbny formation, in the presence of conpounddS{9NMCANtYReIFM)a| one and
in combination, is shown in Figure 2. 35 Increasing concentrations of each
i nhibitor alone resulted in a dose-dependent reduction in colony formation
but di d notSyenpl atlehjagpnemertiumessit stica®it?% ceplidononintaldn(¢1X es pratiicd. by

T ; . ) ) ¥ .
Treat ment, Vit Ry SURAUDM:  bAGRELNAL 0! i cAmBoUAshLiogahgcappoun

he , , resistant~replicon cofonies” Treatnent with WO
2011/ 12837 8ndwatedyigpiomt sPBE8S®, slight synergism, moderate synergism and strong

15  synergism, respectively. Results shown are averages from two or more experiments

Treatment of the cells with compound I in combination with compound I1I or

compound II resulted in additive or synergistic anti-HCV activity, respectively.

Treatment with compound III in combination with compound II resulted in additive
20  anti-HCV activity.

No cytotoxicity was observed with any of the combinations tested.

Example 2: Colony Formation.

Colony formation was determined using HCV-genotype-1b-repliconcontaining cells in
25  the presence of the compounds of formula I, IT and I1I. Huh7-Luc replicon cells
(20,000) were seeded in a 10 cm dish containing DMEM plus 10% FCS and treated
with different concentrations of a single inhibitor or with two inhibitors combined, in
the presence of 1,000 pg/mL G418. Cells were incubated, and inhibitor and media were
refreshed twice weekly. When significant cell death had occurred (approximately 2—3

30  weeks), the remaining colonies were stained with neutral red and counted.

Cell colony formation, in the presence of compounds I, IT and III alone and in

combination, is shown in Figure 2.

35 Increasing concentrations of each inhibitor alone resulted in a dose-dependent
reduction in colony formation but did not completely prevent resistant replicon colony
formation. Treatment with compound I in combination with compound III or

compound II prevented the formation of resistant replicon colonies. Treatment with



conpound 111 in conmbination with conpound Il prevented the formation of
resistant replicon colonies at the | owest concentration tested. Exanple 3
Repl i con wbearianexsr ebound assay 5 HCV-1gpl i con ri bonuclpermraciiosisiiNA)

| evel s during clearance-rebound were assessed using HCV-genotype- 1
b-replicon-containing cells. Huh7-Luc replicon cells (300,000) were seeded
in a 10 cmdish containing DVEM plus 10% FCS and cultured in the presence
of one or nangoahd llhén corhbibaticar with tompeundds preeented theAdBndt bhedrasitantphase) .
Cells were t e weekly) and HCV RNA was
extract ed. 1%§ﬁ%?%m(nT%zﬁ qst%ﬁ¥@:%g?é%%%ﬁégrennved and cells were

i ncubated for 21 days in the presence of 250 [tg/ nmL (418 (rebound phase).
HCV repl i cop AN 3ndph&dd UbRhnBRbIRAdts@Rscript level s were quantified

using real -time quantitative reverse franscri ption polynmerase chain
reactior? (REFY ﬁ@%‘conafﬁ??nH@@Craé Bl (RGN IRXpls Heiieg @leqiance-isBoysl WEe dS o eRPL13A

transcript dsevgeﬂiev gdhety@erm glﬂéon‘-‘@intauﬁﬁg @éllseHuﬁmi’c\fQﬂlc@h cdi%s Bbe0emd of

ol 15 Pn thE & G GRaE e up A B PEBUEDREEE) Tor

cel 15 n t e EaBAdRe dhrhug
corrpounds | predehcoof drclorah@nef drdnhibitews ibtheabiowre af 6438 itarancephgiey.e 3. 20
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replicon colonles wer e observed in t 25 rebound phase, suggesti ng
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C ai ns:15 1.thAcodobihnakpamawmpsicsumied.(i ) the conpound of fornmula I:

Clearance of HCV RNA from replicon-containing cells in the presence (clearance
phase) and absence (rebound phase) of compounds I, II or III alone and in combination
are shown in Figure 3.

20
All three inhibitors reduced replicon HCV RNA levels during the 2-week clearance
phase, but did not lead to total clearance of replicon HCV RNA from cells. Treatment
with compound I in combination with compound III or compound II increased the
initial HCV RNA reduction, although a few replicon colonies were observed in the

25  rebound phase, suggesting incomplete replicon HCV RNA clearance for some
combinations. Treatment with a combination of all three inhibitors at the lowest
concentrations tested resulted in a pronounced reduction in replicon HCV RNA and the

most efficient replicon clearance.

30



or a pharmaceutically acceptable salt thereof, 5 and (ii) the conmpound of
formula I'l: NN2 K<NHON( N-( O N3V Hd or a pharnmaceutically

accept ablwo=ali12831er eof ; or an ester prQgdrug thereof, woT@EP2@AN53386
represented by fornula ha: NH2 (NR20O0O N-( NN'"*" 0O(ha), 3 Rd 10 wherein
Rl is hydrogen and R2 is G _i8alkyl-00-; or R2 is hydrogen and R is

i _igalkyl-CO; or both R and R2 are Cl-18al kyl -CO-; or a pharmaceutically
accept abl e Ghlrhs:t hereof, and (iii) and the conpound of formula Il1: WO
2011/ 128378- 17- PCT/ EP2011/ 055836

1. A combination comprising (i) the compound of formula I:

or a pharmaceutically acceptable salt thereof,

5 and (ii) the compound of formula II:

N ° (ID),

or a pharmaceutically acceptable salt thereof; or an ester pro-drug thereof, which can be

represented by formula Ila:

NH»
'
R20 0 N_<
N © (Ta)
R! 5

10 wherein R' is hydrogen and R* is C_jsalkyl-CO-; or R is hydrogen and R is
Ci.15alkyl-CO-; or both R'and R?are Ci.15alkyl-CO-; or a pharmaceutically acceptable
salt thereof,

and (ii1) and the compound of formula III:



or a pharmaceutically acceptable salt thereof. 2. The conbi nati on of

claim1, wherein the conpounds of formula | and IIl are 5 conbined with a
conmpound wb 2bowirsd7a |1. 3. The conbi natjiyon of cl ai m 1, pein@pesin/o53386
compounds of formula | and Il are conmbined with a conpound of fornula Ha.

10 4. The conbination of claim3, wherein both Rl and R2 are isopropyl-CO.
5. The conbination of any of clains 1 to 4, conbined with a further agent
selected fromribavirin and interferon. 15 6. A pharnmaceutical conposition
conprising a conbination as ¢l ai med in any of clains 1 to 4, and a

phar maceuti cal | yNﬁ:\&apbﬁl\e/(N: Per. 7. A product conprising the
conpound of f@g@lNa | and the conpound of forrmula Il or of fornula ha, and
t he conpound of fornula |11, as defined in claiml1, as a 20 conbi ned
preparation for si separate or sequential use in HCV therapy.

8. Useofaconbiﬁati 5 de 'na}1yof clainms 1 to 5 in the
e ( eetd'on or di seases associated therew th.

(1)

or a pharmaceutically acceptable salt thereof.

2. The combination of claim 1, wherein the compounds of formula I and III are

5  combined with a compound of formula II.

3. The combination of claim 1, wherein the compounds of formula I and III are

combined with a compound of formula Ila.
10 4. The combination of claim 3, wherein both R' and R? are isopropyl-CO-.

5. The combination of any of claims 1 to 4, combined with a further agent selected

from ribavirin and interferon.

15 6. A pharmaceutical composition comprising a combination as claimed in any of claims

1 to 4, and a pharmaceutically acceptable carrier.

7. A product comprising the compound of formula I and the compound of formula II or
of formula ITa, and the compound of formula I11, all as defined in claim 1, as a

20  combined preparation for simultancous, separate or sequential use in HCV therapy.

8. Use of a combination as defined in any of claims 1 to 5 in the prevention and

treatment of HCV infection or discases associated therewith.

25



