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[ 0001] This application clains the benefit of U S. provisional patent

appl i cat iwo 28ewr112988. 61/ 339,964, filed March 10, 2010, trhe/useotientss1 of

whi ch are incorporated herein inits entirety by reference. JO NT RESEARCH
AGREEMENT [ 0002] I nventions described in this application were nmade by or on
behal f of Abbott Laboratories and Enanta Pharmaceuticals, Inc. whomare
parties to a joint research agreenent, that was in effect on or before the
date such inventions were nmade and such inventions were nmade as a result of
activities undertaken within the scope of the joint research agreenent.

FI ELD OF THE | NVENTI ON [ 0003]SIhEID CE3EMPOSITIONS on rel ates to solid
conpositions conprising anti-HCV conpounds and net hods of using the sanme to
treat HCV infection. BACKGROUND

RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. provisional patent application Ser.
No. 61/339,964, filed March 10, 2010, the contents of which are incorporated herein in its

entirety by reference.

JOINT RESEARCH AGREEMENT
[0002] Inventions described in this application were made by or on behalf of Abbott
Laboratories and Enanta Pharmaceuticals, Inc. whom are parties to a joint research
agreement, that was in effect on or before the date such inventions were made and such
inventions were made as a result of activities undertaken within the scope of the joint

research agreement.

FIELD OF THE INVENTION
[0003] The present invention relates to solid compositions comprising anti-HCV

compounds and methods of using the same to treat HCV infection.

BACKGROUND

[0004] The hepatitis C virus (HCV) is an RNA virus belonging to the Hepacivirus
genus in the Flaviviridae family. The enveloped HCV virion contains a positive stranded
RNA genome encoding all known virus-specific proteins in a single, uninterrupted, open
reading frame. The open reading frame comprises approximately 9500 nucleotides and
encodes a single large polyprotein of about 3000 amino acids. The polyprotein comprises a
core protein, envelope proteins E1 and E2, a membrane bound protein p7, and the non-
structural proteins NS2, NS3, NS4A, NS4B, NS5A and NS5B.

[0005] HCV infection is associated with progressive liver pathology, including
cirrhosis and hepatocellular carcinoma.  Chronic hepatitis C may be treated with
peginterferon-alpha in combination with ribavirin. Substantial limitations to efficacy and
tolerability remain as many users suffer from side effects, and viral elimination from the body

is often inadequate. Therefore, there is a need for new drugs to treat HCV infection.



[ 0004] The hepatitis Cvirus (HCV) is an RNA virus belonging to the
Hepacivirus genus in the Flaviviridae famly. The envel oped HCV virion
cont ai ns woposi/tiesse stranded RNA genonme encodi ng al |l kneem/ustems2speci fic
proteins in a single, uninterrupted, open reading frane. The open readi ng
frame conprises approxi mately 9500 nucl eoti des and encodes a single |arge
pol yprotein of about 3000 ami no acids. The polyprotein conprises a core

protein, envel ope protei nsswl\@l@gy&gpmmvgﬁmgound protein p7, and the
nonstructural protei ns N52, N53, A, NS4B, NSH5A and NS5B. [0005] HCV

i nf ect i[0006] s assddieat q:uiesamtt h 1pvctrg1|0355|f&eéu11es ve$olpiat hohpgyitionncl emimging

B R O e P T

limtaty ongioks- 2e(f hbrfa%%fuﬁrﬂ@ ﬂ&lﬁﬂ@?) 5idty8 9%’0@'1“13@%4”1@5)45%%@ suffer from
si de effects é) viral elimnation fromthe body is often inadequate.

Ther ef dﬁéadqcn@fdéoqygloayrqp@&ipyr@onﬂlew}ﬂl 6bham9yq1¢matadﬁme -il fid-earbpxAmIdND
TR A S e e AT S O SR UE S

i nvention d conp RO conpri‘si ng

, Z) - N foteny CI@P iidbiydrs Tht @alyd forfiposithonI®if e ipvettiadaicosmpdis€ (18rdumxpcant d Oor-
5 16- di oxo- 2-(phenanthr|d|n 6-yloxy)-1,2,3,56,7,8,9, 10,11, 13a, 14, 14a, 15, 16
,16a- HeRhapaccusiigllly acepiableopothieropeln Y prerRiiops fomy] (2) 2, phargpeentigally

ycI ope gﬁg{m r a

phar rra(r:htgg%)l?%dé %%réélﬁ hggﬁlgnggla?l m(ﬁ)eré:‘ﬁa? &E&(%ﬁﬁ&ﬁf |sggﬂ 5%%%% HCV

i nhi bi t[6007] The sdhlode(a@psmqshet piesst ddventien famﬁeﬁa evliccamppdsg®n(cbmpteimgaund |
(or a pharmaceuti call bl.e salt thereof nor phous f or (2) a
phar macelle |déS£FWS§Pna8Vé‘€%‘f%§HCé°h€d]ﬂs@ﬁﬁiqnn ionﬁmsg%r@)fbmpawp { %r aaﬁ}fﬁfa srubeAlly cal | y
accept %bé‘pt@d!é fActhaRbn 1[1%9%[1&;'5}1&1@ 8035 REFA h&rﬂﬁc&ltf%ﬁl@@EcdeBééBEtHy‘afbﬁhﬁ?é ures
a solid conposition conprising a solid dlsperS|on wherei n the “sol

di sper siobymerormdi s SthrlrpmnmiJSitlo@ofurdleph@qmm‘cseuta qzhlahyacautl@ltyabt@pmlet

ol ynertrtaitalty FRESHREAR s b Tt HEHER <Shhnproedd TR Rhe S eIy

accept apl @pgidtel pebmbined THemStbdl aahaft ©88 dsberdbd h@itfeldb ttﬁé'lﬁzﬂro iicher
fornmulated in the solid dispersion or separately conbine mxed with the

solid dl%}p@fp@a@ﬂ Tapfeft deagbpy)  Ct iéorh pertershly, the Imllr%héhc migmarfr@s i, af 2 east
50 C. ?fSBr"%f I[Ifa'glﬁl gre%]é}%arl %I Ch%}o Ih g@ély h aasrTa g%tf foo' St 1%0 glso

H ghly preferabl as a east
pr ef er ghtfitrablyh @hessilﬁrifaa@hﬁlﬁds afHEBeVaHeR)f\aaldaa 1o, I&lj‘«drbﬁﬁﬁé pdl@melrwlrtmmglof hC

pol yrrerlgas\tng hC'(I:'&]n glfso gft: uée%ast 25 C can al so be used.
[0008] In one embodiment of this aspect of the invention, the hydrophilic polymer is
selected from homopolymer of N-vinyl lactam, copolymer of N-vinyl lactam, cellulose ester,
cellulose ether, polyalkylene oxide, polyacrylate, polymethacrylate, polyacrylamide,
polyvinyl alcohol, vinyl acetate polymer, oligosaccharide, or polysaccharide. Non-limiting
examples of suitable hydrophilic polymers include homopolymer of N-vinyl pyrrolidone,
copolymer of N-vinyl pyrrolidone, copolymer of N-vinyl pyrrolidone and vinyl acetate,
copolymer of N-vinyl pyrrolidone and vinyl propionate, polyvinylpyrrolidone,
methylcellulose, ethylcellulose, hydroxyalkylcelluloses, hydroxypropylcellulose,
hydroxyalkylalkylcellulose, hydroxypropylmethylcellulose, cellulose phthalate, cellulose
succinate, cellulose acetate phthalate, hydroxypropylmethylcellulose  phthalate,
hydroxypropylmethylcellulose succinate, hydroxypropylmethylcellulose acetate succinate,
polyethylene oxide, polypropylene oxide, copolymer of ethylene oxide and propylene oxide,

methacrylic acid/ethyl acrylate copolymer, methacrylic acid/methyl methacrylate copolymer,

butyl methacrylate/2-dimethylaminoethyl methacrylate copolymer, poly(hydroxyalkyl
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[ 0011] IY&etanot her embodi nent of this aspect of the invention, the

hydr Oqud)fl‘f In yet another embodiment of this aspect of the invention, the hydrophilic
polymer is a homopolymer or copolymer of N-vinyl pyrrolidone. Preferably, the hydrophilic

polymer is copovidone.



pol ymer is a honmopol yner or copol yner of N-vinyl pyrrolidone. Preferably,
t he hydrophilic polyner is copovidone. WO 2011/112558PCT/ US2011/027511
[0012] | n woi2bi/aes8her enbodi nent, the surfactant is prepylusa@igbkiseol

| aurate (e.g., lauroglycol FCC from Gattefosse). The solid conposition may

further conprise another phar euticall cceptabl e surfactant such as
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a sol i ci)olysorbate (preferably polysorbate 80), vitamin E TPGS or a combination of vitamin E

TPGS and propylene glycol laurate (e.g., lauroglycol FCC).

[0015] A solid composition of the present invention may further include ritonavir,
preferably a solid dispersion of ritonavir. Ritonavir and Compound I (or a pharmaceutically
acceptable salt thereof) may be formulated in the same solid dispersion or solid solution; they
may be also formulated in different solid dispersions or solid solutions.

[0016] In another aspect, the present invention features processes of making a solid
composition of the present invention. In one embodiment, the process comprises drying a
solvent in a liquid solution, wherein said solution comprises: (1) Compound I or a
pharmaceutically acceptable salt thereof; (2) a pharmaceutically acceptable hydrophilic
polymer; and optionally (3) a pharmaceutically acceptable surfactant. The drying process can
be carried out using any suitable solvent evaporation techniques including but not limited to
spray-drying techniques.

[0017] In another embodiment, the process comprises solidifying a melt which
comprises: (1) Compound I or a pharmaceutically acceptable salt thereof; (2) a
pharmaceutically acceptable hydrophilic polymer; and optionally (3) a pharmaceutically
acceptable surfactant.

[0018] A solid composition of the invention may also contain other additives or
ingredients, such as coloring agents, flavoring agents, lubricants or preservatives. A solid
composition of the invention can be prepared into any suitable dosage forms, such as capsule,
dragee, granule, powder, or tablet.

[0019] A solid composition of the invention may further comprise another anti-HCV
agent, for example, an agent selected from HCV helicase inhibitors, HCV polymerase
inhibitors, HCV protease inhibitors, HCV NSS5A inhibitors, CD81 inhibitors, cyclophilin

inhibitors, or internal ribosome entry site (IRES) inhibitors.
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conposition of the present invention. In one enbodi nent, the process
conprises drying a solvent in a liquid solution, wherein said solution
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[ 0020] The present invention further features nmethods of using a solid
conposition of the present invention to treat HCV infection. The nethods
conprise adm nistering a solDETAShEDsDESCRIBTIONe present invention to a

pati ent 62[} need tﬂ]ﬁ{ eof , thereb redu0| ng]éé he bl ood or tissue Ieveg of HCV
Vi rus i[ﬂ_ he pat i pre[S%ZIf]V@t 9 Toagley seUd opjPogifions SAAPHENEBYELOYT t he
pr esentcéRySmbi I0fdr A $hadRRRLERILY ftceptable salt thereof), a pharmaceutically acceptable

hydrophilic polymer, and a pharmaceutically acceptable surfactant. Compound I has low
aqueous solubility, and its in vivo absorption is expected to be dissolution-rate limited.
Formulating Compound I in an amorphous form can increase the inherent drug solubility and
dissolution rate, thereby enhancing the bioavailability of the compound. A solid composition
of the invention can also include ritonavir. Ritonavir is a potent inhibitor of cytochrome
P450 3A4 enzyme (CYP3A4), and CYP3A4 is believed to be involved in the metabolism of
Compound I. Therefore, co-administering Compound I with ritonavir can reduce the
metabolism of Compound I, thereby improving the bioavailability of Compound I.

[0023] A non-limiting way to form an amorphous form of Compound I or a
combination of Compound I and ritonavir is through the formation of solid dispersions with a
polymeric carrier. The presence of hydrophilic polymer(s) and surfactant(s), as well as the
dispersion of Compound I in an amorphous form in a matrix containing the polymer(s), can
significantly enhance the dissolution rate of the poorly soluble Compound I. In many cases, a
solid dispersion formulation can also effectively maintain Compound I in its supersaturation
state to allow for better absorption.

[0024] As used herein, the term *“solid dispersion” defines a system in a solid state (as
opposed to a liquid or gaseous state) comprising at least two components, wherein one
component is dispersed throughout the other component or components. For example, an
active ingredient or a combination of active ingredients can be dispersed in a matrix
comprised of a pharmaceutically acceptable hydrophilic polymer(s) and a pharmaceutically

acceptable surfactant(s). The term “solid dispersion” encompasses systems having small
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the detailed description that follows. It should be understood, however,
that the detailed description, while indicating preferred enbodi nents of
t he i nverwoDani1/aess8gi ven by way of illustration only, necCcTiusmiiatison.

Various changes and nodifications within the scope of the invention wll
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embodiment, a solid composition of the invention comprises a solid solution which comprises
Compound I (or a pharmaceutically acceptable salt thereof), a pharmaceutically acceptable
hydrophilic polymer and a pharmaceutically acceptable surfactant. In yet another
embodiment, a solid composition of the invention comprises a glassy solution which includes
Compound I (or a pharmaceutically acceptable salt thereof) and a pharmaceutically
acceptable hydrophilic polymer. In a further embodiment, a solid composition of the
invention comprises a glassy solution which includes Compound I (or a pharmaceutically
acceptable salt thereof), a pharmaceutically acceptable hydrophilic polymer and a
pharmaceutically acceptable surfactant.

[0029] A solid composition of the invention can further comprise a solid dispersion of

ritonavir. Preferably, the solid composition comprises a solid solution of ritonavir. More
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[ 0026] The terns "wei ght percent” or "percent by weight" or "% by weight" or
"W 9% denote the weight of an individual conponent in percentage of the
wei ght ofwohelicaeysesi ti on or m xture. [0027] I n one aspeeCT/ush@ipemssent
invention features Conpound |I (or a pharmaceutically acceptable salt

t her eof anor phous form a pharmgceutically_accepta hilic
pol yrrergregﬁﬁ'& Ya shseligecogtpepitiap |C9ma§ ngfﬁsé salifipn &f Hfna hg @mﬁ%%ﬂ "3 (or
the sal ﬁhaﬁﬁ%eﬁ@éa)ﬂy%@eﬁt&[ﬁe RALk M{E%éof%ﬁi B%n%k%ﬁﬁ@e'fﬂrrﬁ‘uﬁ@h'lﬂ 6H $REY §dien.  The
surfactant may al So be fornmulated 1n the sanme solid dispersion; or the

sur f actcamersmmmbeolsiemwatnel Thez}omaymm oy farinxipdeduint septihee sdidi dsprirgpe i on.

[ 0028] | nbodi sol i d conpositi.on, of thelnv ntion.co i,ses an
or photld ol P WHER S AT FOEHEY £ SN b tiHG? 10 RopPosition BF (e

phar maggedehCiabéntioaccept abl e sal t ther eof) a pharmaceutically acceptabl e

hydrophilic polyner and a pharnmaceutically acceptable surfactant. In
anot herl0&¥9bodi nern yebarmqr@n&@ﬁmt,ta thidgfompesition wé the isretiomsepeisesaansol i d

ther oornAel SREHHRET BARA M ChnPaRil R B AR oA SRR, 7

anot hersa rtb@d@ﬂ)ﬁﬁtonaﬁr 26d ladp}@@fmautamjna@épthlble hyﬂmiuoopolgzmepr s aﬁotﬁelsm id
sol ution which conprises Conpound I (or a pharnaceuticall accept abl e salt
t her eofembogieity ﬁﬁ%%??re%ﬁsvtgpna%fc@ﬁtna\@ma%9@1@8@%8|afncarrpﬂspl}91=§rso dlispersion

phar mageyjty qg#lhaeﬁa@&?lg&ﬁﬁ ¢ (§1u5f ﬁgéeutl&ﬁ yygéceﬁﬁ hefie 9{%@) MRBLav [ua dqz olid

conposi tion e rnvention co Ises a g assy solution i€h inc
Conpounphhatmgcenticllyhacoopebid i lmllrcbghﬂaxc cppy@abl eandalat phhenaofiticaind aeceptable

pharmaceutical | y acceptabl e hydro h| li ¢ polyner. | further enmbodi nent, a
sol i d cyrpdant %‘n“@f ‘E‘H Cli AU Hﬁfl coapoytigh &£§€" LBFHESH AOMATLER 2
i ncl udeg);EABRABAvHick %cllﬁie[?r@d’ %Htl' @Rlal |M1a%§&ﬂh@zﬁ yea&@ﬂ)tﬁblkrk‘ﬁftQHérhnf)a
phar maceutical |y acceptabl e hydrophilic polyner a pharmaceutically

accept etbbeavsm ahdct ephtarma[cem]lz& gokptable omyswephtilio rPO@fmqrh e Innstdhtyeonnether

further ise a.spolid dlsdper on of .ritonavir. Pf.gf r abl ) hels lid
oo BTG FoUBEeo et RIS Mrehids SPRRGisS aispTiE hEHASH g Reiles
2011/ 11CahS5ed/ 1US2 0l phitdasditic gfa@d’e@&'blé’ sdl Ehe S, dlt@ﬁm()%' pHaPRacRRiliyses a

gl assy solution of ritonavir. ound I (or a phar maceuti cal |y acceptabl e
salt t h@ﬁ@mt)le Byrirophitie aakymer aagha pearmeeenticallpaccepablssugagiantsol i d di sper si on
or sol | ut| o] y. r.

di spersll on qfllygp |e(51ﬂl50%? lﬁ %?él%&?}h}géjsl (gl(?:fgtﬂ |11?1\Ea§tl Cb]ggmcfsto form

a sol i diso I?iﬁmpﬁdu@ nsdl)l"ﬂ Hﬁpelﬁfoﬁs a/lhlchl meduidek 0O0ompound 1 (or a pharmaceutically
acceptable salt thereof) and a pharmaceutically acceptable hydrophilic polymer, and a second
amorphous solid dispersion comprising ritonavir. In another embodiment, a solid
composition of the invention comprises a first amorphous solid dispersion which includes
Compound I (or a pharmaceutically acceptable salt thereof), a pharmaceutically acceptable
hydrophilic polymer and a pharmaceutically acceptable surfactant, and a second amorphous
solid dispersion comprising ritonavir. In still another embodiment, a solid composition of the
invention comprises a first solid solution which includes Compound I (or a pharmaceutically
acceptable salt thereof) and a pharmaceutically acceptable hydrophilic polymer, and a second
solid solution comprising ritonavir. In another embodiment, a solid composition of the
invention comprises a first solid solution which includes Compound I (or a pharmaceutically
acceptable salt thereof), a pharmaceutically acceptable hydrophilic polymer and a
pharmaceutically acceptable surfactant, and a second solid solution comprising ritonavir.
[0032] Preferably, a solid dispersion or solid solution that contains ritonavir also
includes a pharmaceutically acceptable surfactant to improve the dissolution and/or

bioavailability of ritonavir.



[ 0030] I n yet another enbodinment, a solid conmposition of the invention
conpri ses an anor phous solid dispersion which includes Conmpound I (or a
phar macewocalllym2#8cept abl e salt thereof), ritonavir ane#ca/ysbanmerseutically
accept abl e hydrophilic polynmer. In another enbodinment, a solid conposition
of the invention ¢o es .an rpho soli.d dlsper5| whi ch .i ncl.udes
Compourd®¥! (or a '@ﬁwﬁ‘ﬁ i3fip @é%ﬂﬁ%ﬁﬁt%{ gianayir i ﬁeﬂpﬁawmppﬁlflalﬁ&fﬂ}
phar”HQEH%h&ﬁhh%zﬁ&%@p®ﬁg&ﬁlﬁﬂﬁﬁﬁﬁhhthIHQbMﬂEf @ﬂﬁb@bﬁh@&ﬂRGEMEkﬁﬁJéﬂ

acceptabl e surfactant. In still another enbodiment, a solid conposition of
t he |ndénnwumdd@wpnm®eswam§blﬁﬁlsmHUIlon whi ch incl udes Cbnpound | (or a

phar ma cally table sal t hereof ritonaviy and cally
Pecept A0 hydr o SRRGHER ke ShERidy o' SR ¢r Bt i T8 £
CONPOSily Qel af of b@rﬂpemﬂll 0 GRRCE SESoldl whp@isltﬁﬁll ot iheNnWitieh can CbEas
Conpoun or a gharnaceutlcally acceptable salt thereof), ritonavir, a

phar rrac,féml iSctal 10§ Rt cepehitifCagemogHi | Rrefepbily mesolidraompopitian if deainivertiany
acceptq% %nw%frﬁ?b%@&S%ﬁPOQ%b#Qﬁ¥f gg&?er enbodi ment, a solid composition
irs

of the THVERtT ON CONPTIS nmor phous solid dlsperS|on whi ch

i ncl udgeo3dpnpoundcA Iso](i@ﬂlspelﬁmrdf&ﬁemveﬁﬁd)ﬂ ynagGoapinbl Ragd0% bheragit)ofand a
pharmaceutical |y acceptabl e droghlllc pol ynmer, and_a second anor hous

solid cnhéﬁé%%}lw ldo%ﬁﬁﬁp@blﬁg yArpRIHHS | ROl Mera Ab h eomBIRRRA RErtch 1yde

conposi Nnty.0 hogs $QI Wk i on
Wi ch 1eiIgs daSrelYE S BT S SR £ RER e Eord S ERERS T

a pharqﬂm&nﬂmua&My antp@bhbhahh@ﬂhoghﬂﬁn@fpDMyannbmmMMaoﬁhadm&qduqmdaiIy

acceptabl e surf{actan nd_a second anorphous sol i [ i on conpri sing
it onavidymity Mofs pretgrabliethe solitdhrasion coptaigt Pﬂeﬁ%ge%s@@ﬁeﬂs\%%% east

i nvent i gy, CRIPTor $89%)8by Weidht 2914 Eha'i&hé%du%ll}y\/ﬁé&i?tabfécﬂlﬂﬁ foppRuRd dr o or a
phar maceut’i cal | y acceptabl®e salt thereof) and a p arnaceutlcally accept abl e

hydr oplriohibenaioh yfrench paigimarss ek ool dispdreion of ttei iomentionpnasilag certtiormaldast | n
anot her odi t,.a lid c SItIO f th |nvent|on onpri se first
Sort U IR SRR 6 3 PR s SRR okt GGt Shest SRR S0 s b e
sal t thereahits. a H&B@fdmcemel Gallid Ydigseeom a&h&lﬁsyd& oRkit! 2% PY! YwERshtapd A

pharmaceutical |y acceptable surfactant, and a second solid_ sol ution

conpr i sthagnadententlyi AccepRbE[SPfedtantapr ya cambilatign dpk pﬁéﬁlsu wifagantso| j More
sol uti gﬁff‘e&%i @%“{o%'d’h? pe}sﬁoq{‘@o‘ﬁ'dmﬁéﬁ AR 9«%50 %Bg@; H}Hfa%?an} &) sych, y of

accept ant rove the d|sso ut’i |oava

ri tonavdsrfrommtBQD%Eﬁ%EQBPﬁT&lMWHn&BYSM [ 0033] The wei ght ratio of
Conpound | over ritonavir in a solid conposition of the invention ma
range, 93¥0hout | ilRiongEMEAdinteng R SPhﬂ dﬂS@e‘;‘S’lonlOf the drentim semaries ddeyhe0fat i o

of CO”WQQ%%Q Yeh ghhfrﬁd}@ffﬁéallbsafcgerp]cablg’ n%iiroﬁfnfh% Op:tny y[LQOg‘lAA LoBlnadof BFRAH tion

of the rnvefition can contaln exa 1 to 50%
polymers, and at least 1% by weight of a pharmaceutically acceptable surfactant or a

combination of such surfactants. In another embodiment, a solid dispersion of the invention
comprises at least 50% by weight of a pharmaceutically acceptable hydrophilic polymer or a
combination of such polymers, and from 2% to 20% by weight of a pharmaceutically
acceptable surfactant or a combination of such surfactants. In yet another embodiment, a
solid dispersion of the invention comprises from 50% to 90% by weight of a
pharmaceutically acceptable hydrophilic polymer or a combination of such polymers, and
from 3% to 15% by weight of a pharmaceutically acceptable surfactant or a combination of
such surfactants. In yet another embodiment, a solid dispersion of the invention comprises
from 60% to 80% by weight of a pharmaceutically acceptable hydrophilic polymer or a
combination of such polymers, and from 5% to 10% by weight of a pharmaceutically

acceptable surfactant or a combination of such surfactants.



by wei ght of Compound I. For instance, a solid conposition of the invention
can contain from5 to 30% by wei ght of Conpound |I. Preferably, a solid
conposi t iwo 20f1/t1kss8i nventi on contains from 10 to 25% by pegiushe11.0275Compound
. [0035]A solid dispersion of the invention may contain at |east 30% by

Conbi ndDVBh O1 U HEHP GRS b b MBS SIS P e Ne G Iod T pbr si on
contai ng Al 1ch@asy AONRY pHELABly AfledPhRraRaRN A I |p¥ef€féﬁﬁpﬁtapf!a§t 80 °C

hydrophilic polyner or a corrbl nation of such hydrophi ol yners. More
pr ef er dh¢lydinghtmitiol livhitdd sp&osi. 60 “Cantl&DIE, at frbmalsﬁO C51)% (501‘& uletlpds dory. , at

| east 60% 70% y rmgce a acc

hyar opiEirmiieg et o wbrm s o Shenogony AR RIEEP e T eiarsi on
of the piveiki RIIENEY (BUSEiEMN by MHAS pkeAS! plll%shé’d weijght Wileya& Sons, Inc.,
pharmaceutical ly acceptabl e surfactant or a conbi nati on of such

surf acti@92s. Phefler aplug, Catﬁhbe selquinated sﬁ;ﬁeﬂls?l vRighisdt aimsofatthe elasvalpes pgr

wei ght .of a har ceutl cal urfactant o onbi-nat f such
AL R AL SRR R i a3 St
by wei ghier®fv tibeneSWéil %HIC beabdnk %T monbERr 2fh fhe %%a@% b&lyHeYoaRY X0ed fetT Osfalﬁehe
surfact ant(sgl [ 0036] I n one enbodi nent, solid di Zqﬁerm on of the invention
conpr i des thet cpreelmlyreeo/sl@yve@efr@htm@for@rphaTm@lem far wwa@@ebm:bi gay be
hydroplllc I g b f.syc r e 1% by
wei ghtrl f agdn%@egtl%gwgﬁ I?(Pi) L0 lj ? ?m:/?t nggﬁg%l i létt ?gﬁﬁoo’f such
sur f actp'mibhgledlb’y Rhatwigey &r@@m ment1o78). SHwIeIpldlﬂls pelysneh wath & hgas dasetibddon
conprises at |east 50%b wei ght of a pharmaceutically acceptabl e

hydr opHibPYE 5| A} est fq;rthe PecpREtinataf @ﬁhéfdleaﬁewnﬁ dhatrase gnechapic#lhyosttloqand. 209
by wei f r a n of
such salr}]%égt %121%1%?? @B@g@Iﬂa{ggItah r’e%gig%?lgnéﬁtt;érﬂgé SO Fca&rt ?és psgr g?dg?hgf E(%lﬁl

i nvent |d3$pemmmrmsesbefusema50%sage B0fts byitveit ghitthaf pracqshiag rmdmutcbmpzlclteﬂ to

accept abl e hydro iIic conmbj nat i f..suc mers, .and. from
3%to 13%%%‘31@05 2 gfha aﬁﬁ)éf géﬂﬁ’?‘i g pids. c‘%\é‘%ﬁ?&ﬂ lie Pg eé% e 8r1aaa

combi ngdel AN s5@C sUG RIS BER@GE ants. I n yet another enbodinent, a solid

di spersion of the invention conprises from60%to 80% by wei ght of a

phar mad@eds] cal | y Rreleaybia bl leyydngpdilagpplyiner groplppred inothe grasemtiinvnantioons whtesuch
pol ymer s nd, from5%to. 10% ht o har maceuti cal |

Do T act TG A O R arftedprope BRHT dlrentiet s o Gepphse poorty wAEESBhAR ©

2011/ 11255 §BCHsbISBR13419REE b AddAdb Prehenallass-liakéty SRk, i CA NBkYPAllic

enpl oyed in the present invention has a Tg of at |east 50 C, nore

pr ef er dlymetcompaised B ©lidpesnpepigian pf ﬁxee:reaeabllnyermonl peeferabiohas anrpppyenthg,

but not te o} t. ods for
det er mvrllécr?myr waeiﬁ leSOR/I;%l agrg%g(r%iug agf%gue%us (gglu 1{)19 eﬂ‘%?l(\%gvﬁj ofji t:% 'ON TO

PHYSI C/Hndﬁiﬁré(@lﬂ?ermlyﬂﬂ@&o (780 eh Hadi, hllchﬂnoktypré.feidblySIifeT fol 100, mMIsbl i shed by John
Wley & Sons, Inc., 1992). The Tg val ue can be cal cul ated as the wei ghted
sum of [P#¥I Tg vallﬁiifgoﬁlﬂlrlc ROBISHY W@P@ faepse/B sqlidrrosmonition of e inyatiangual

nononer I oner
e ractule e b B ORMEE o o U dopolery B SEHnPLLEERE) Shotr®
der i vechohropol ymomo e copal ynhgrs vet] Neevsn il qurmheor’momg)oﬂaqlmnylpmyhdbﬂwt(@WePr) ér om

PCLYMER (2nd Edlt n b J.. randrup and E. H | rgyt, Editors,
publ i sIf@EAlEI e%ﬁw%wgo ndrdnyl agefaisor DgrPcS‘]blHPIlaIt%'r?TgﬂW‘hS@reéte\‘iﬁ th a Tg
as desclkiipRd ab@yR, rrmehaldsovauiﬁéeuwﬁepr gpar aﬁfeem&huf%@él dr de@pRERUIISRS, t hat
are nechanically stable and, Within ordinary tenperature ranges,

suf f i cilodtdxyakkelepBulasasr ée.gt alnydsoxypremdgellutpse)s thChIOWaﬁpéaltYlgﬁbllmy seg.used

d f t furth ' tablets with
onl v = TSRS PR g gL oof (SR N Buh ah i BTRSS B rUHES ISR T o
bel ow ShthaMRy ah8O niardi§pbpylnRRatdredser qihltwate hh@di’r dpytmeal ¢ BRlose

enpl oyed in the present 1nvention is water- sol solid conposition of
the presesnatenudhdreTyPeenylmetsylcelbpse e:etafﬁaerqcylawat legh genledla Rﬂlyalkylene

wat er - i )l u I r S

hydr oph&?(?c %Jc(): aﬁg)ro Y}%g{ 16% se%iey g‘ég\{f)m&%@@ o3 bsff%%dd%&g lyyggs?lgnotxnﬁé

i nvent iand pbpﬂeneabbcideh@el;aarya@@aberpblwmahmsylatys, mamsdhe&ﬁbﬂyed aid/afyIC i n
an aqueous solution at 2 % (wv), of 1 to 5000 nPas., and nore preferably
of 1 to 700 nPas, and nost preferably of 5 to 100 nPas. [0039] Hydrophilic
pol yners suitable for use in a solid conposition of the invention include,
but are not limted to, honopol yners copol yners of N-vinyl |actanms, such
as honopol ynmers or copol yners of N-vinyl pyrrolidone (e.g.,

pol yvi nyl pyrrolidone (PVP), or copolyners of N-vinyl pyrrolidone and vinyl
acet ate or vi nyl propi onat e) ceI I uI ose esters or ceI | ul ose et hers, such as

o o - T o o . o



WO 2011/ 112558PCT/ US2011/ 027511 acryl ate copol yners, methacrylic

aci d/ nmet hyl nethacryl ate copol yners, butyl

met hacr ylwoebP/desset hyl am noet hyl mnet hacryl at e copol yneP€T/US2011/027511
pol y( hydr oxyal kyl acr yI ates), and pol y(hydroxyal kyl nethacryl ates);
pol yacryl am des; acet gt e poI y ch as copol yners of v

nyl
acet at By cr 69 regra’c. dnethagaylics ﬁcgi?msthﬁt}drra? 30| Wpﬂymege'etét%l (al so
referr qqeth&@qatepﬁaﬁmwmﬁ@e@m tﬂe@&crmé Y¥haYhed! $BIPhy d)f@xyragi WYERYtes),

al cohol ; oligo- or polysaccharides, such as carrageénans, "gal actonannans

and xarmltiapplg(lhlryﬂrqwalimly dwd)aymlﬁyﬂ)acppkylaeny@smd@ol xymylda@)‘a}alplowmmt hmbrad at es;
copol yrrer nmet hacryl ate and rylic e ol s
(Prs) opptyisg' Tl it deqingr iy SobpGoft Fshbfty PgRBAT e TR FrlRer r e
hydr ophilsh GefRakeN 18IS F@fiallynSapoANRAL iR viMe | dBoPel ¥V ik PXIcoRli Rse §iPVP)
K17, P\r}PSKzg PVP K30Ij laF‘{h 58 hydrpggyyprpgpy ?re?hg gel Il),ul ose (H %) E3,
HPVC Exolyspadhatides, HPWChELSS HPVBEREANHPMEalagomapns A1 SindHPEN et agEn;

R BB I o -

Et hocelmdacridateandlacBlic aciap poliyethiiend ¥iyoyls PFEGO) bl@tiemikiniry theaes! at e
copol yner 60/40), polyvinyl acetate, net hacra/l ate/ methacrylic acid .

Cf)pol Iyr{89404 Eudr ag}‘ﬂ@r) limite. ssamiger ph graferrerh bydrephifia giolymsredor st iaemianene
Jodo. arioed, pa B B R B e o T v Sprob e

pol oxamthﬂl@ﬂlul@ﬁO(&]]HMf) IE]?oeﬂPM(ﬁcEﬁ)rHﬂ’MfﬁeEé BPMSO | by HEMC &3, FMMRVIAY A4,

B pr dFEMCoaT ATRER.: et Yo sl ToHiaMpY b v BPRif JRclth MbARERS) e

of 60 %dyHpRIONAS @JIGNHPWIA@MGOHF@@@?@MMQP%@YHW@@ 58f Evildeyl 4

acetate. Cther preferred polymers inclu W thout limtation,
hydr oxyighogsy |7, ighdeyl ¢@| Etmbcéelﬁl( Heneel 30.seprridane dsinplpprroliddncodeyli agetdsP) |

ch as_hydro met h | | ul ose grad S (HPMC-E5 and do.ro I
ot hy | PSS SOLERY oS PlaY efetpe rERBREI A< TRstis) KSR RPAREEL ELdrRy P
accept gbiloe-su rHuaedeant. 1 GOV QY &Gt 5100, Q%lwﬂeﬁ@{a IyayIe(HE®N40 BE@e0aPEn: a
non-ioni ¢ surfactant. l\/brewgreferably, SO|I§ conposition of the present

i nvent i 9A0C BREr 13388 BEBhAPORCREDI €310 PEG c¥90aprioxgmer datamplonawendS&n HLB
val ue qof ;at 1. §§§ ?om@e?%é qn ?g &lm of the present invention can al so
y

i nclude a mX uré ar naceu accéptabl e surfactants, wth at | east

one surfbeqy ant hayf mlgasanhbithMgﬂnaﬁ of cbpollyﬁﬁ& bhaw-vidy1 Wroalﬂohegaﬁichamt her
surfactant havin fg{ﬂan HLB val ue of bel o In one exanpl e, each surfactant
conpr i SQOIYAeEE ¢ IVdHBéd’b(ﬁBEii‘?r}ecﬂﬁldo‘melﬁéetﬁﬁvé‘ﬁtﬂr%fﬁ“ﬁ‘és Aghprelimiting xampte at

| east 10 Jike0P bSmeP KATRR1nRAGH 66 4f bAGIAM: of KT IISRH ok 501 dbe b

conpositi el nventli has an HLB va I'n yet an(}:t her
exanpl eyeightsd Ivmyl @oarpos iGthapreferred polyktﬂs&ﬁdlﬁdd, MB%PWWO hideypdpyl

r esent i ve i | east r mace al | tabl e
DT oo tmpPYCaLeR P s hao G tiehproBeToaads Ungiak rosyPRY ng an
HLB val&aggtahﬁ&s%wgra& EF taPMBESY she Ry (fox§lopyL mkth§1ce1hlﬁ6l§mc@?£@h&c%te
EXCI PI ENT a Aul endorf:

ECV- Edi HPMCaxDor - Ver | ag (2002)) attributes numeric values to surfactants,
subst arlBR8Ty ccai vh MDA Graie L & <ra e M Rba R 7 R et aRRR e
phar naggefei®8) hyn@tkant alffimur f RotapidetabBt a@k&id composition of the present
invention comprises a pharmaceutically acceptable surfactant having an HLB value of at least
10. A solid composition of the present invention can also include a mixture of
pharmaceutically acceptable surfactants, with at least one surfactant having an HLB value of
no less than 10 and at least another surfactant having an HLB value of below 10. In one
example, each surfactant comprised in a solid composition of the invention has an HLB value
of at least 10. In another example, each surfactant comprised in a solid composition of the

invention has an HLB value of below 10. In yet another example, a solid composition of the

10



suitable for the present invention include polyoxyethylene castor oi
derivates, e.g. polyoxyethyl eneglycerol triricinoleate or polyoxyl 35
castor oiwoQ@rerregsior (r) EL; BASF Corp.) or pol yoxyet hylpemaskyiaoesii
oxystearate such as polyethyl engl ycol 40 hydrogenated castor oi

( Cr enmophor RH 4Q, al so own a on 40 h e at ed castor oi | or
macr ogdqrareéhérerthwa@wﬁ;& E&F%H’VQ 1?611 H)?F‘éeﬁ?gﬁ%;‘f‘c%‘l 3§ Ry RO Bd
castor 9j b Vﬁge%prgﬂﬁt(l@ arﬁHh@g)her Qhvife RMLE 4ihy oPBEIdweR) €ThOMLB system

pol yoxyet hyl ene sorbitan, such as a nono fatty acid ester of
pol yoxyé&tedidreHds. E@G;Ylsm’rEDm an ExelrNTs o5 Y esty etubgriderfe ECA0Edisior@intamVerlag

I 0 b t
(Tocenc 230 U RRES bugetsyREre & S5letiRo ol st disar b Pars "CHISBR Py <t40)
or pol VoXE ehingt Qrﬂﬁh}((ﬁ@ﬁhlﬁ@hﬂ?isiaﬁ&smlﬁglh%h@r dilBeanfs) 20). O her
non-limting exanples of suitable surfactants include pol yoxyethyl ene al kyl

et her s,[0@43y " pol Yoy Bmifiige peandys |0émh§lrrn@ehe<ra11Yp@ﬂcypﬁﬂlyletwﬂaéﬁaetS( Nt @gy y|
et her, xyet hyl en 2 y. e t hyl ene..( aryl

et her; polf]ygx%gtﬁ‘>é gﬁegeregatl ﬁn‘ie}l?&ﬁ mf]%hp f; "1%‘9 %{1% %t %leﬁé“ Se é(' &
nony| phﬁnydxyemqpleneglp@drmoxyeiﬂwéawer (papyonplnyﬁs mhamy bllqﬂﬂaﬁopm@yexyewm ene
(4) non henyl et her, polyoxyethylene oct Iphenyl et her: pol yet hyl ene
gl ycol %fPt \PIZRG xPXé@rhélfegeg ¥ogi0l peetearite ﬁbq%br%aa?la@@y e%@o@ hrriraar%r@y

PEG- 30%%{ A Reimo | 2{%' %téb%%wnp'é@p{%%xgro atE’E%as’tQP Fl gl eate;

al kyl ene gl yco nono esters, e.g.” p ne g ycol nonol aurate
(Laur oghzyxrmgc(lglmerob dqrdwgfsfeartatqa aci ;lolerstﬂqglesglyeolg 605 Ugdosenaodosistar atile,

sucrose di st t crose nonal aur at e, e di | aurate; . sorbitan fatty
aci d moheeBdR P}@F@ Igﬁcqutﬂ §r §drpre gar{tyni'ﬁ% CF%P tP8 Y(OQS 1%5(81 Fye sgrpitans Giugh g f
nmonool 6aR, fRQr Rid @ﬂeﬁ@ﬂ" %f{;le lﬁﬂ&e( (g@ﬁ@&ﬂb)taﬁ’f@g ﬁly&&%ﬁ?%e%@ é?(?))ﬁ%fr@&ﬁl

O her suitable surfactan s’include, but are not " linitéd
copol ymmmdﬁateet(ﬂiyfleer@ i d@lmeqbwpyl @ﬁe oxbithe, nainggednowileeen® 60),

ol o S B SYRBRrRuE r5RBIb YO Bl R BTl e
Pol oxargéddldurd3 7/(Tweeh®X2mer Other3&sh- mﬁrtl@oe%w of kuitddle BARanY andadd e

Corp.). As described above, a m xture surfactants can be used in a solid
conposinalysyethylehe aﬁ@wb@tbms ¢-gnrohyaxapthyjeoo 430) lnwnl ¢ther pelgxextafgieds) extyl

f I
Dol ycor i oPykB6aidhe 31 sEh%) LALETA R LATINERS | e ARG A tgone
2011/1&25&@@(H%&E@01&éOaﬁﬁﬁiq£m@nmpher)Ekmyﬁmhmﬁrmﬂu44lﬁﬁyn@km@&mee(5pl13,
D al pha-tocopheryl ponethébene&g 5coI 1000 succinate (vitamin E TPGS),

pr opy!| éR8YphyRd ctheg palyexyeliyleing %rrygflrheemlr ¢thee POlé(ﬁHYeélerlﬁiet @ osbmheat at e.

[ 0045] | n ; f S

compr1 e o S E el eol P A EIAPER PLOD® pbiTaBEr PEC-ARY ERHARS) Lges
ConmpourREG-300rdimupitar PEGedi diklurate aPECpIMbtensdte, PRErIOOf dliotmte; alkylene
pharna;gu callﬁggcce tabl e hydroghrlrc olyner. The solid corgosition also
i nclud TN SPIELP Scc SHORMFYE ENrFelampanlruris ErRupelycel dpryFipe

for mul %@9 akil LRE, ergogmgéésme&isréirﬂé %B@Jo%é eﬁte@rates %&Iésé&b%ra&ate Th&ose
hydrophi [1c pol ymer ‘can be sel ected, for exanple, fromthe group consisting
of hontsbbulsamg rsorbﬁtamiwttw}dld rrmp &ﬁqersc@lpb lay wenbiter ranvrlaryatel(éparan%)ceirbm:ﬂmse
ester, ceII )Se éher IK% 8?e %ﬂ poI cry at A pﬁJ met h (ylate
polyacfy?%?‘ﬁ %BJVWIH}HOQ S | PRI n aégt%f %bﬁiﬁé %5556 ride,
and’ pol yisaaehaiidiale, Bt e ROMThit BE)cE')éaﬁﬂB/@ersth%tHWéHeQﬁﬁtld drid ROpYERS 1S
selected fromthe group consrstrng of honopol yner of N-vinyl pyrrolrdone
copol yraidesf aNDvr]ﬁ}ﬂWIbyﬁ? olPPlyeRECthdesol p%@xmomdmenyblogﬂyr cePelymaE afid

Vi nyl yl rr yl at

bol yvi ?P%ﬁ}ﬁp%& lyfég fotpﬁgel‘[lg%ly 631 Ogsugr{ b f%Qgrln?@ YM‘ PR AR1eAHA s,

hydr ox yRdldxahee®! %Dﬂ&ﬂoxan’f@!@r Bﬁ&rrrropolykamér@ HO7 SBASF Wyandotte Corp.). As
hydroxyalkylalkylcelIulose hydr oxypr opyl nmet hyl cel | ul ose, .cel | ul ose

pht hal dlegcribed|abgy o femétiiaie] A s Eactards can eéw%fker 3 plid)RPARYSition of the present

hydr oxy:py @ﬁhnethylcellulose pht hal at e, hydroxypropyl net hyl cel | ul ose

succi nat e, hydroxypropyl net hyl cel | ul ose acetate succi nate, polyethyl ene
oxi de, pﬂ;l4ypr opy | orelimxtirge exangped yfrprefmfedemlﬁalcemes fox i thie uamadtipm amyphdEn®

oxi de, crylij.c i d/ ethy] acr r, methacrylic acid/ ngethyl
ot e TP Aot v oA Y10: Rttt oitby B et Py b hnt ey RH T8

met hacryl at e copol yner, poly(hydroxyalkyl acryl ate), poly(hydroxyal kyl

nmet hacryl ate), copolyner of vinyl acetate and crotonic acid, partially
hydrol yzed pol yvinyl acetate, carrageenan, gal actomannan, and xanthan gum
Preferably, the hydrophilic polynmer is selected from polyvinyl pyrrolidone
(PVP) K17, PVP K25, PVP K30, PVP K90, hydroxypropyl nethylcellulose ( HPMVO)

[ e ———— ISR AN ™7~ 1 IR A" A r— 1 IR AN L7/



pharmaceutically acceptable salt thereof) and a honopol yner or copol yner of
N-vinyl WD 2011/ 112558PCT/ US2011/ 027511 pyrrolidone (e.g., copovidone).
The sol i dwoanpogeisson al so conpri ses a pharnaceuti cal | ypatasptialobmsi1
surfactant (e.g., vitamn E TPGS or polysorbate such as pol ysorbate 80),

T A SRR KRR

amor phowposQictidadi SRGHH @T‘P’GS%OEIdf) I%% U%l!y&ﬂ Rirafd, tBARW rlaur?ln‘é'ulpit@f glebly,
ritonavir and Conpound | (or a pharfaceutically accept abl e salt thereof)

ar e f orsethiabexbriolmurdte sanme anor phous sol i d di spersion or solid solution.

[ 0047] et an ther e sitio esen

[ ovan st O 5 R e ol B E e PE PR PP B ir oG SPUET S Ui ch
i ncl udesndepRmRUBSlid digerdoPhar BBEAU isoRlibY FREBPERIERSSB8opbhifd €0f(ds a
copovi done, and a pharmaceutically acceptable surfactant selected from

vi t ani rPhErTRRestienlypaicpptablsasadt therqgr) apd|y pbrcentgolly th@t%hi@)rlpIdeélﬂy‘ol id
di spers o] c e I |
e S S R T T L e

FCO) . TWiecls @Ieférabgnnoﬁ)rmumwdmythe mrpmsasmllarmspﬂmuls oSQbhdi sdluaper STi@n or
solid solutiogn of ritonavir, and referably, ritonavir and Conpound | (or a

phar nadedtqrddiq Rplﬁeeéﬁp&slselegtaﬁt of %m%% )T Ehcr P RRIFSEENE AT RerBORA VBT
amor phceaﬂ ?]/HItnyLc%? Iasgaya@r Of NSQh1a? Ué 1Bdse LQ&%&@%‘&&% L ﬁag;na

enpl oy e présent inventiomn pre era y conprises or co

si ngl e-gqxides epdlgketylmed potyrmmhﬂcmyidcy:nmmasﬂylannd\ah ipolyvirtyd ztlb[ﬂroapeutyi cacagent
(e.g., ound | and/.qr ritonavir nd the rnaceutlc cce bl e
hydr opm%fx erpafg«%é?c fige rP&ﬂe&%YS&FIfGrlanp%%%e IMHUEg ERAR §e Horae

anal ys'p%lﬁﬁert Rese'i&ltécﬂﬁ@hﬁ% gfo% éb?l'sﬁgr_}gj'offf}ﬁfn?dﬁo!ﬁﬁers&famlﬁﬂ 5?11r61'iddﬁ@t ry
(DSC) typically shows only one single Tg, and the solid dispersion does not
cont ai reogalyngetafciNathyd pyryadidand.i erpolompoeinii-vinglr pyirelolvavi andagingeasuated by

X-ray powder dlffratlo ect.roscop [004]Co ound I can re are
accor diNgOVBE heipr ﬂﬂr e Y%Oééd%PF be%ldl nV'%Ys. E Yvélan Pgﬁ
12/ 584, nfdiaylcéidiod, Sepétﬁynrea[ula& 2040 %eﬁhto@éﬁ no- ngtﬁoﬁy;ﬁep;qcamme

di cycl ohexyl am ne salt can be suspende | n i soprop acet ate, washed

sever al Ydrmeslkvdaﬂhvlaﬁumge@mér%wprppﬁlne@éhxd@@mm G‘ﬁ%/‘alﬁﬁﬁ tithéhnlasec schiwlose
wat er . she ' C ed n I
acet at eswcglaér’,]@be r%gglct?‘gg g\}ﬁe{%é) Cﬁlﬂ{“%ﬁ%f od%ﬂlq %@%}gﬁeﬁ Cﬁ%ﬁgSéem %@{‘ l[%Cl

sal t. dnikixyptopgpythgzéingeser haxinaieC raaiakyphpMmdeth glueliloienhetydte cacdomnat e,
and N, N-di et hyl am nopyri di ne can be dissolved in N nethyl-2-pyrroljdone
( NVP) meélmlfmﬁwldez@ SIVPIeRYIEE nfles ceralymelcofrtindgnes yige F‘%d Ripp¥isgtaRidey

added, n
(95 (hShPE b ST U AASEd AR copoypen
cryst altutyle dnethbcriphtedZidimaghH@hirfoothlyb werktinerylatt e rcope3Hed R) pdlly Bydrotyalkyl

Py OB e ot BT E et e ey RSP A b a2k er bl hlat e

(25, 4R)f)ai1tla(11}¥)e ?dﬂ@ 70 Y] \tif?ﬁygd)e'tfce( pReNRABIA | SiRtBnann¥® and xanthan gum.
2011/ 112558PCT7 USZ2011/ 02 5171 yl oxy) pyrrolidi ne-2-carboxylic acid. t hyl

t erti arBreforably, the hpdrophiiiBBplyard isvatlested fnomt p@pvibelpatdiedone TRY Padudo By H ayer

MToe - - drh KEPaBY b RO AR by B G e ElENED oy BT EMED) Py
and HATRS, (M@Elﬂ@?ﬁfcl@@l)HPMGdAﬂ hEPME@actse HPMChacetate succinate (AS) LF,
- Vi anecar boxyl ate tosylate salt in

(1R 29) et h 1-am no cl opro
i e h@mﬁﬁa@w@oﬁfmn@s Hﬁy I R G HEMQA D BaGHBSIG 26 HE, HPMC

4R) - t I b
ey DA S OPRER s RS SRRPRY Hi YATMb I PRIRR R 21
be ext rcapdbedomd t hww'lBE[Talﬁtﬂ)n‘ﬁla&ﬂﬂﬁd Ndetae Heaupolinmet h&0/4ext r p@lyeldyl wasdatd,
dried, and dissolved in 2-propan

methacrylate/methacrylic acid copolymer (Eudragit) L.100-55, Eudragit 1.100, Eudragit S100,
polyethylene glycol (PEG) 400, PEG 600, PEG 1450, PEG 3350, PEG 4000, PEG 6000, PEG
8000, poloxamer 124, poloxamer 188, poloxamer 237, poloxamer 338, or poloxamer 407.

More preferably, the hydrophilic polymer is selected from homopolymers of vinylpyrrolidone
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[ 0050] HC1 can be added to the 2-propanol solution to produce (1R, 2S)-ethyl
1- ((2S ,4R)-4-(phenanthridin-6- yloxy)p yrrolidine-2-c arboxam do) - 2-

vi nyl cyclwpropanessar boxyl at e, which can be crystallizedprowtusbyiioesir al i zi ng
with NaOH (1R 2S)-ethyll -((2S ,4R)-4-(phenanthridi n-6-yl oxy)p

(

rrolidine-2-¢ arboxam do)-2- vinylcycloprgpan boxyl at e,
¥S) - 2- (<3£n&2\nyWH{} %&ﬁnrfég%)i% a?%s&%#ﬂﬁ)lﬁdﬁ 1 y&ﬁﬁlkwwhﬂ K values of
hydr oxys5q ROr 5 18 GRY oL EN el ' -
e o g R AR S Y e e
by addi3l0%hy ofeidlyt i diiry tabgthiet (WA ))elng..di @pohyaner TH e0fe by weaght priddart 8% by
(1R, 29) - et hyl, 1- (£2S, 4R) - 1-((S),- 2- ( 5- i
met hy| pvfﬁ‘rl%t@i kéjf 2- C% B‘HQ%YM“& f?%’ﬂ. K- %"ﬁ“’éﬁe&/ 197 PN TR SRS PP UEPEY r ol i d
i ne-2- m&?mmed@gly&rmi MtlcetdeP bpPpane&Ar Boxyiet 6il (@hémbpia® BE; Biassol ved
in isoprop acetate and extracted wi th aqueous H3PO4, and then extracted
with a@%ﬁ@rmethv&@eglwwebpxwwr% mesetfady wictdhester of polyoxyethylene

di-tert- | di,carb [l o] ne di;pet hyl am n i di.ne. . fol |l owed
oLt RSBV, Py eSS QB O R g
chl ori dettgatidtds@n, alk denly giFusiefalti ReidShotd Bytér; sucrode( Aty ,aéid) estér( iR forbitdnoxyc
arbonyl)- 1 -((S)-2-(5-nethylp. yrazine-2- c¢ arboxam do)non-8-eno

y1) - 4- ((BReACIH NPT BfteT. 62§ R JORYIBitS ¢ FMNd. the surgacking by sedgtesblron. the group

vi nyl cy, 3 ' ' [ |.0s)

et At heg QR RPARRH IR Fo YARCER AL S BTG RF2G b
Shanghais, fdiyoxy) 140 tloydregemated praswuceil or macrogolglycerol hydroxystearate),

o Rl e g D o B 3708 2
, 8,9, 101 biJeAqehiehd o dBookie %;ge%g?;%%e_@my@ﬁ@%Iseﬁfiﬁﬁ%@}]ﬁ@yerafeome[e%@- a]

[1,4] diazacyCl opentadeci ne- 1 di car boxyl at e. e catal yst can be
quenché®) wipphyoxpétideznd «20F tserbitahemogassedran. (TWw@BE] TR pplygxydthgent F2Oduct

in toluene can be solvent..swi tch to acetonitrile,  foll db ddi ti on of
yar og oSt ModgP A Rt En LR 1. i SSEB i lins 20 oGS fondiatald
(2R, 65,(13%@m@42aB))1 Ryetiylnd- 63 San®t hythey r 8alybeyethydaicd QB aNtdl) -cphel6- di 0X
0- 2- (éhenanthr?@igﬁg?yﬁ§x§?¥h,g,é,gﬁ§;7fé?%,§%?iﬁ?lég,14??2a,1g?16,16a- WO
2011/ 11rPhsepetiviose 321 sG2h EtheheRolaereettatgngr @) cstspeYlopthelp palyoayetpylena|(d)

[1, 2-a] éﬂi g ci -1C b hydr, %ﬁ%@ﬁ% whi ch
can théﬁkggﬁklofa &igﬂ%§§§@§§%€ 5&%?&%%@@?6?%%aﬁﬁ%%§%§‘ agégf? ﬁygnd
t hen hedlieed palydx gdthyled (3)Thaylpaasll | @herMPHIGHPE0 Gadholeirdtat BEGEI00 aidquradded
wth agyeous H3PO4, agueous NaCl and 2-nethyl tetrahydrofuran, and the
or gani ¢’ HéyRP dilgusipdrtdiel0 diaured Bfer3PP 1 ddruge. NEEWHL diskaéd RiepYiere
concent i alye th oBRME J@WRE m g%%qfe‘?ggcrié&oﬁi%ara?e?‘éuérﬁﬁenm@h&ta@%le?@hé}&é S
added. The slurry 1s heated and cooled to form
dilaurate, sorbitan mono laurate, sorbitan monooleate, sorbitan monopalnitate, and sorbitan
stearate.  Preferably, the surfactant is selected from polysorbate 20, polysorbate 40,
polysorbate 60, polysorbate 80, Cremophor RH 40, Cremophor EL, Gelucire 44/14, Gelucire
50/13, D-alpha-tocopheryl polyethylene glycol 1000 succinate (vitamin E TPGS), propylene
glycol laurate, sodium lauryl sulfate, or sorbitan monolaurate. More preferably, the
surfactant is selected from Tween (e.g., Tween 80, 60, 40 or 20) or D-alpha-tocopheryl
polyethylene glycol 1000 succinate. The solid composition may also comprise an amorphous
solid dispersion or solid solution of ritonavir, and preferably, ritonavir and Compound I (or a
pharmaceutically acceptable salt thereof) are formulated in the same amorphous solid
dispersion or solid solution.
[0046] In another embodiment, a solid composition of the present invention

comprises an amorphous solid dispersion or solid solution which includes Compound I (or a

pharmaceutically acceptable salt thereof) and a homopolymer or copolymer of N-vinyl
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(2R, 6S ,13 aS , 14aR 16aS , Z)-6-(5-Met hyl p yrazi ne-2-c arbox

am do) - 5, 16- di oxo- 2-

(phenant wodbnyB23s80xy) -1, 2, 3,5,6, 7, 8,9, 10, 11, 13a, 14, 14a2CTAIS2@,108H11 heX
adec ahydro c ycloprop a [e] pyrrolo [1,2-a] [1,4] diaz ac

ycl opent adeci ne- 14a-c ar, thyI ami.ne salt, which can be further
washed PAHE 13?%8: g 6@502}%%%?@ i FHBOSHPY DnC BRSSP pceutically

t et r ahygdr Qi @QurfR iR tdly! V1Tta§ﬁ1'héli‘5fﬁ(}@f HF 581y @chtAIHFONSHHRBBAe JhiewhE AN C

| ayer is separated, was ied w th aqueous I\%Cl and then ‘concentrated and/ or
puri fi gbe smtﬁ@t:plt @d@f@ltabbfam foanelatﬁéequbmtamybrphonedol\m tihspéiMen dralolid weltiitioy.

addi ti of ..carbonvl.di i m d and th

o bt e U 2omPa il S s rustnh B Rpisys ol disperaion ar selid splutian of
subsequabhdwir, %ﬁd?ﬁ’eferﬁhg rrﬂ@fatviloﬂ]dncasﬁlpwld B (&td phathataltichioy hsceplabRPELPY |
acetate can then be added, foll owed by aqueous KH2PO4 and then aqueous

H3PO4. tirereoRd etsfiermpulptegdn thesamsamosphans selid disptveign oamildmsv&uttomed to produce
Compou whi ¢ S L, a nd. t hen
thremsolqg?dl !Jn is gl Igetne%%\tfge “hf élﬁ%'ﬁ %V%Otef(ear M(;Hé Osg yth gj?es temrvglgl 1 | ng

sol ut i aniphisgdt aradrphbsLsolidriigiersiort br adidoaii@natich Iﬂc[ﬁﬂ&s abhpouedt for a
addition to ensure de-super-saturation. Water addition is term nated j

as the Hhérrrﬂ%?ﬁytlga&/v%fsptélgflgt%}h theEshe SOPIItNgs Ped duBharmasesicplhy progptable
| mm sci R ihy Qéledtécp gfo?)pyxll ARFLRLPPGS! &aB%sor‘g@t{ee@ ?Olp\ég@{)rbﬁéés E@)m Tie

slurry can be stirre ours andthen ated via
filtratanempland szbﬂiyll digpdrgioprardiotid ¢dhdticar yay adlsa me:lmedaraitleerophaﬁnamum:llyl

[ 0053] A sol i osition of th se i nventio ncl yde one
or nor &R eéWt Ct%k&\?“élbéﬁt%om%’f@sé thé raty erg#ék}‘%g’@ﬁr él;ygﬁ J‘élée ‘?Li
exanpl eoonlfiQMtlBﬁ’ |n§{d§'3cfo%§p%1sle rhil a‘i%&rﬂﬁo%s (sbng hk&ﬂb@ﬂ)n%csbﬁ@ bEB R of Pi%ha@ﬂcérﬁps i de
type of polynerase inhibitors),” HCV protease inhibitors, HCV helicase

i nhi bi tmcﬁcrabBDeltonmn bind @osnpoaydllo(@mal pharmapduicaldy scceptibler sl treidsds oree
entry siteinhibjtors, or HCV NS5A.i nhi bltor cific exanples of these
ot her FP“IF-E@ AEL RO g@tﬁ%&?eé“%?r 19 SPEJEIOPD ribavirin,

cc-int qmﬁ&q on, 13xispli€Hfspédion epfOYyeatifthd PleSért @M@t praf@ddilyadotfbrises or
interferon-| arrbda tel aprevir, boceprevir, |TM\191, EI -201335, TMC-435,

VK- 700gonyiEY-of peinglocrbog (dsfiteddn thermasty mmisgHn vepsh thepkezseuticmeene(e.ax- 813

Sotn) 1 ounk AT 1 GINEN T s Bce i doecbibROb R MR e
( Novar trhslpeulidlly ZE@B%d( Boe hsucin gekes|, ngeintuei analysi7 32 8hd Rotithedispdion A8k

(Phar mas sete1 MK- 3281 (Merck), PF- 868554 (Pfizer), | DX-184 (Novartis),
| DX- 375liffpRaliHasamting cépeglemz@s@déﬂwlﬂvgéliw%g@lwr@}em}mgleéfggﬂ% thegpelish) |

BVE- 790095 SV dombiuf (oY Bk A 159 i TROGEL PR Of
t he pres r i nveeﬁtlﬁjgnopref ens’;% %ﬂg ayrggF ng oraII$D4J(§]osage I(l)%ﬁ] Common solid
or al ddaa?@eajpmwr@ersiuﬁfﬂaaﬁubresphwoxhw present invention include, but are not

limted caps ees ranules, pills, powders a t abl et W th
capsul 48643?% tgbl ?%P%’é‘fﬁgcﬁ&r‘é? PEgd a8ty 1“|go‘°otPg|Pr‘2f8§‘ér§é %ﬁ“%?%fm tﬁ]@

pr esentpakalvestﬂpn@ﬂl&lamo alH9sd, 17‘F<1 Y& SEMEMbEXA, @o@@t BRL ?%ﬁfmdihéﬂlg%ﬁa such
as sucrose, lactose or st arc Lubricants, colori ng agents r el easi ng

agents acub@wa}u@heagbnn@e sadtvwantbe rsusrpgndﬁd mllaxmpyrhgcqgem@hecbsﬁweeal itipngs awgélnt s,
pr eservat | er:S COtI’ %Igt it ant an a SV‘(?l be %Ii]c ded G% 0§0Ct| dO (8I’ dosage
f or m of "t ?%Seéélﬁt nventd'o Fﬁb%%ieA §}biwl ‘C BvsaislB on tHe ]éaéent
i nvent izQ tﬁfﬁﬂrebﬁluEHdeiBQﬁ(ﬁiﬂoM a@etM@rdaﬂtb)é 8dcted with HCI to produce 2(S)-amino-non-
8-eoic acid HCI salt. 5-Methyl-2-pyrazinecarboxylic acid, N,N’-disuccinimidyl carbonate,
and N,N-dimethylaminopyridine can be dissolved in N-methyl-2-pyrrolidone (NMP) and
stirred.  2(S)-Amino-non-8-eoic acid HCI salt is subsequently added, followed by
triethylamine, and stirred to produce (S)-2-(5-methylpyrazine-2-carboxamido)non-8-enoic
acid, which can be crystallized out by adding HCI followed by water. (25,4R)-N-Boc-4-
hydroxyproline can be reacted with 6-chlorophenanthridine in NMP, in the presence of

sodium t-butoxide, to produce (25,4R)-1-(tert-butoxycarbonyl)-4-(phenanthridin-6-
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techni ques such as, without limtation, nelt-extrusion, spray-drying,

co-precipitation, freeze drying, or other solvent evaporation techniques,
wi th el twexbriudezss and spray-dryi ng being preferred. TireTruskeH@XISIUSI ON
process typically conprises the steps of preparing a nelt which includes

the active |n redle y hilic I mer preferably the
sur f actyé‘h’fy()@j ?ﬁé%o&}&ﬂ %Cafg &%ﬁp hiriany et eﬂté Z@ﬁ%f@éw@rw@eﬁg
means get fRag! tTH%J”'adld%Qs @ayleir %“séiaa@ited UPREEY, a?fdatt}l@n'}TCIV%' sduelit fdll%w@@%%ﬂ b' e
for one conponent to get embedded, preferably honpgeneously embedded,

t he othanadunpmmbdMTBﬁlcdhpanea@sdIrmhnanwlbagesdeWdlpuhynemﬂ@bﬁbmmmnt(s)

sur ot B ES) by Py EEaB e RASEHE-hofnd P ek S HEA BTG FB R 1 ng

usual | yvmﬁyy&wﬁ@% @drb(ﬁb@xlzﬁ@QM@dzitQGsaﬁoiht &hicag/ 1 Rehide @dMENQNnAObLYREE.(SThe The
preparation of t can take g}ace in a variety of ways. The m xi ng of

t he corfﬁ%ﬂﬁ@ﬁt s camr@%és pl ace (BetRrert-tiiyli ng or2-&fl S)tlh@ﬂfoéfb’%b@bﬂ;) of the

| t ' t
AR G e I Y R AR R R R
t o di sper sardche adthi VETBIRgihadivesied Syitef HICET Rinthbiy exdrm:taﬂdwﬁshem diiéd,nmd be

convenient first to nelt the polyner(s) and then to mx in and honngenlze
t he aCﬂPV@‘wﬁg¢%dW@ﬁ@?%) In one exanple, all materials except

surfactggyggs) ar gﬁ’y 1A% R0 16 dnd D GoBhPXbIER o QNF% fﬂ@z@u&ﬂ ficant (s)

IS nDIten extern punpe g extrusion I'n anot
exanpl €28, 411@ Mﬂ)henamhpdnns(eslo@mynuhdﬁnb 2arubaamidr)-2or e hydrophilic poI ymers
descri bed ab and fhe nelt t erature is in the ran of fro to

170 C, ‘prye %HSPRFHF?% Xyhge whirgrad, be, qrystilipsdyous riyr B mﬁr%m 0 140
C WO 2&12%/)438}%558 PCT / U&@é@hﬁﬂ%ﬁer{ag%alﬂ B- yY(%(ty?]}?ﬁﬁ}hIaﬁfe ﬁé@fﬁma@mdém mel t

conpri ses Conpound I, tonavir and one or nore hydrophilic polyners
descri be@lvle&ﬁmwpzﬂ‘lhearh@iytlat@,a(ﬁ)@r(édnq?thy:lpwelna Potraboraodde)incaBtepomcaseptMibl e

surfactant described a 0058} In still, anot xanpl .t he | 1.,
Comne IRt AT E B Srab PR | Sas a0 oS GARER R g Ny
above, caidcHP&]ihidoByErobNeriaPbid be nRRddy ARY §1r££aslﬁrmmd feloed. by ThRiitigy &f can
al so include a pharmaceutically acceptable surf act ant descrlbed above.

[ 0059] T Nsdigrethydethlene dinmingsi bie jgpestcasyoducge (b vethylnlgt@aidBntlc€y)-2€3g.
Corrpouqgeth&lp?fazﬁe%%%&ﬂﬂ@n&ﬁ 8%3@2@ 40 h{: a%lalq'g‘fljl]é Ikgp ) I'I'OCi{ irfh- fonb' nation

of Conpoun rirtonavir an gen can be

enpl oy edrbioR aitnidi)2- ﬁﬁylbyblbpbﬁmecabshylas Whﬁjhrcahe&pﬁestdlm iariysgrapyli aeetafeor ns.
The active ingredient(s) can al so be enployed as a sol ution or_ dispersion

in a suitdgpracted giithpaispwrelliPQuw and &senaqxga%ﬁ yithaquepiry KeHPY o r dBaPESHS
esters J%  bd eI wi@S §Btert! Bﬂﬁhféa&%!&@ Nind X F%‘% clhg aﬂhé[éﬁgamf@ryﬁ&me,

renove . evapor at ed, preparation o I OUS

addi ti \feﬁowahbﬁb}stmcben mmtdnl axdecrﬂune f hlegrioetitl sofution exdapddypmfdhbmide solution,
to produce (1R,2S)-ethyl-1-((2S,4R)-N-(tert-butoxycarbonyl)-1-((S)-2-(5-methylpyrazine-2-
carboxamido)non-8-enoyl)-4-(phenanthridin-6-yloxy)pyrrolidine-2-carboxamido)-2-
vinylcyclopropanecarboxylate, which can be subject to ring-closing metathesis in the
presence of Zhan Catalyst-1B (Zannan Pharma Ltd., Shanghai, China) in toluene to produce
(2R,6S5,13aS,14aR,16aS,72)-15-tert-butyl  14a-ethyl 6-(5-methylpyrazine-2-carboxamido)-
5,16-dioxo-2-(phenanthridin-6-yloxy)-2,3,5,6,7,8,9,10,11,13a,14,14a,16,16a-
tetradecahydrocyclopropale]pyrrolo[1,2-a][1,4]diazacyclopentadecine-14a,15(1H)-
dicarboxylate. The catalyst can be quenched with imidazole after the reaction.
[0051] The ring-closed product in toluene can be solvent switched to acetonitrile,
followed by addition of hydrogen chloride in dioxane and heated to produce
(2R,6S,13aS,14aR,16aS,7)-ethyl-6-(5-methylpyrazine-2-carboxamido)-5,16-dioxo-2-
(phenanthridin-6-yloxy)-1,2,3,5,6,7,8,9,10,11,13a,14,14a,15,16,16a-
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regul ators (e.g., colloidal silica), binders, lubricants, fillers,

di sintegrants, plasticizers, colorants, or stabilizers (e.g., antioxidants,
| i ght st abWol2omergsssr adi cal scavengers, and stabilizers agaiusgtiinesipbi al
attack) [ 0061] The nelting and/ or m xing can take place in an apparatus
custo or this cul ar sui tabl e ones are extruders or
kneader af%ﬁﬁ%ﬁ?%&?f(fﬂﬂﬁf@?ﬁérr %ﬂ@ %Qé?éi%aey Seatidesibs 4 FubOr s meshi ng
Screw %fdé@lﬁfrﬁle OfhitHlchd 8eh®WiSrEddeksd wﬂh%t@dh@@ﬂo&’uﬁaﬂ“ WatSCrRW.i&-fIger s,
whi ch can be corotating or counterrotating and, “optionally, be equi pped

wi t h kneddherghatitakand $tirradi | Thebeactppr i tatcewn thealater keolpdr ddidad) witinppicatsur es

i i n D e et el B r YR RUE R T TR

and di Sgh¥e® ahdE16RAP MEONSs ia0ddd'® @¥loHERkrafeabrBmi®I¥t, dRekedYanbd8bleAY
el ements. However, the friction and shearing of the material in the

extrydeﬂrﬂdrrébﬂ?al @léthﬁlaéivn@elsa algedt anilhal shwbdunis dratedenpy ceolethetdr farore and
aid in Eﬁ% f)jragpl aﬁr%% 2?6 gt?lyﬁ)ty azmlrgg—gar&f)xagﬁﬁ%)c? rl’rg%];oxt% L [0062] The

mel t can fahge fromt he extrudate can

be con@}m&nihhyhrﬁmyldx@dlm 5,16y7 f9a6)1endendamui hstisaogount er-rotating rollers
with mutual ly matching depressions on their surface. The extrudate can be
cool ed laﬁadeaﬁwmysloamna& pyrolaie-alk i Astinzeeydensnidseingrd e garbprtlye pi eces,

ei ther hg 915&111@‘5% b SHich o2 vahlBler 'aEEﬁﬁE&O” (cold-cut). [0063] The

ol
solidifi eg extrusion product can g’e Hfeurt |l ed, ground or otherw se
reduced00s2] gr anulBe. digthylamiinedi faltedaex be udatel wsh wmltﬂahﬁkoﬁmmh Grractile

pr oduced, rises a WD 2 12558PCT/ US2011/ 027511 sol i d, di.spersi on,

pref er a{BtF%PYgEB‘iaPcPHQ&qH?‘M%le Zﬁé@ NG daysidr seRaEHEd Syashpd é?’la?a%‘l“ie‘,%“s
conpri 3¢f10find hen YAEQRRL! z&dﬁﬁ"@ﬁ%@&sﬁh%r}ﬁocﬁ{& ange |sﬁ(bs%lfu§‘enl?15}afﬁ&€@%¥ﬂ call'y
accept abl e surfactant(s). Were the granules do not contain any surfactant,

a phar mi¥@ut i foHbwgd adryeptadditien sueff actdenyldegedazbled é(BBI/)e oath bbemddedt t o

RN R LR R e ATl R S R A S e

ground tHe @hcivdl Biturd RE stir@NMbr SuLaNsEFopyrdcb@te @hqgassadddaat folfriedan) e
solid oral dosage forns. [0064]1n one exanple, copovidone and one or nore

sur f actagHeansdrRRxand e agicart FaPOd, Theloreansdlagr qaﬁé)ﬁaza@liateﬁowa@ﬁda@dosu |,
Corrpou:}% 1#168%1?{0 enégﬂlFJOun-ﬁqe\xmaﬁt dh %F 'f&rtﬁelf' %%s{;‘l]vg(h 1so r?ﬁ%"ﬁ?étggtaqu dr® Of

ove onav rcan range, or exanpl e SUCh as

1: 1 2:the edludorlis dﬁmltedl Wik athafol. tWetefcxdt b eddedno QMﬁeanlﬂng@&mﬁfoﬂmopmdoﬂl and
5% ritonavir by weig For anot her instance, the m xture can contain 15%
Compounttis¢ ey “s% ﬁ@qqaﬁtavhqldﬁylwf@ﬁteadmédlﬁwmter@lspfse HerappesupEeent o

extrusi Witer Q@(ﬂtl&lﬂ & €Xhind ﬁt]l?st tag' t@ﬁﬁg}“ gcﬂq?rﬁ q st@rﬁl}g%;(l)ﬂlgsdbl e ' do¥ Q&i tﬁ

further processing to nake caps es or” tablets. act ant enpl oyed in

thi s exampl emuamlah@ooﬂmoladpﬁchcbtateowg‘mnb]l Guakest sobshngyscur. i ﬂ“ge ektrryusandre.

([3_2865] Is?lrr% Oflop I;)ur(:"sxgln then &opo fddlcénl(as‘ol%trg: \glgefﬂ?rlatlgl? raIeld S(yrry{ngcttoagrto%iuger %1 m xed
crystalline hydrate of Compound 1.
[0053] A solid composition of the present invention can further include one or more
other anti-HCV agents. These other anti-HCV agents can be, for example, HCV polymerase
inhibitors (including nucleoside or non-nucleoside type of polymerase inhibitors), HCV
protease inhibitors, HCV helicase inhibitors, CD81 inhibitors, cyclophilin inhibitors, internal
ribosome entry site inhibitors, or HCV NS5A inhibitors. Specific examples of these other
anti-HCV agents include, but are not limited to, ribavirin, o-interferon, B-interferon,
pegylated interferon-al, pegylated interferon-lambda, telaprevir, boceprevir, ITMN-191, BI-
201335, TMC-435, MK-7009, VBY-376, VX-500 (Vertex), PHX-B, ACH-1625, IDX136,

IDX316, VX-813 (Vertex), SCH 900518 (Schering-Plough), TMC-435 (Tibotec), ITMN-191
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granul ated, followi ng by the addition of aerosil and Conpound |I. The

m xture, which nmay contain for exanple 15% by wei ght of Conpound I, is then
mlled amstoertvueksd. The extrudate thus produced can bepCurushen/ozisii ed and

sieved. Ritonavir extrudate can be simlarly prepared. Conpound | extrudate

{2l ot TEPBrEr aBie - IRALKGn NI o DRC Bbr{TRE - QEr0 FS ohBAPFITER t he

bl end qﬁgelﬁélﬁgeRﬂ’ESt (Imﬁeﬂ poi- ’t@él‘ @RarnhdsQeh), Mk- §2%13<Nﬁarctéupﬂ18@§5514 Prizé&H1 or

4:1. [0066] The approach of solvent evaporation, via spray-drying, provides
t he adVixX-age (Nbvat1$)0\liDK937fSo€Phpm&se@$alblﬂB -1 94 lat Boécbwimgert ngplbeian)u Ges 9190F

needed nd f cat ns t the process in order to
furtheﬁcﬁﬁﬁp bgﬂﬁi%ﬁgﬁ(gbﬁﬁewgﬁg@“ drled powder can then be
f or mul gbesd) f ur t hex solid corapsiatbn ende fptét,aﬂlt 16(/&@10@&9&@&1)131 % af doBdi Rhledoshdeh
regards to whether capsule, tablet and/or co-formulation with ritonavir is

desi r edorq00eTIEePbHrsl d@@%@)foﬂﬁ%ﬁ%@b]ﬁrf@t@é}§éﬁ§e%!lrlGV€§);§lpaynchCiﬁl het g uPorent
are de h 03 ster OOK
o2, 3G s ! O e Rl ST P R
devi ceselpapretorRds UA tsahll @rilodoshfefapmesteie praseﬁntnvemcbmedm@l@o sl@e ethyer s
manuf actured by Niro _Inc. or CEA Process Engineering lnc., Buchi

Labor t €XRIRigatsaes méff"fdh]@ﬁtltéyﬂﬁhﬁs rfycroys tlagigse Pngarchy dybHgantt. wolniingragenss
gener al o b ng t I nd
ol y Aty DiiR, PEERKE T Ot DR b B e SR S e

in a ccméser\malves(, sp nhayoxddantncpnagdpabainghidedvive n solid eraé dosga farihr ofithegrésentng
force for evaporation of solvent fromthe droplets. Atom zation techniques
i ncl udé"V¥'YPlexanpl e, two-fluid or pressure nozzles, or rotary atom zers.
The st rgeg dr'V'QQsBEHG@m&&ﬁﬁé@bﬁ@@Hx&%ﬁP&Qéhk%ﬂmﬁﬂﬂaﬁ@pﬁ%@% dedhriefyost
exanple by maintaining the partial pressure of solvent in the spray drying
appar attechnygpiek sbdl @NV\tlﬁl@uvhmdatlm es@hc@mfont berag-ok yiegitcoapre¢ihaticammpierzet ur es

f the dryi ets. Thi hed b t
Che pr<Gutieos ROErs it sy hary Ry ple et TE 4 eyt ioh e vRELHY TEZR T xi ng

the |i qsefdrrdd.OptiRt et dxfudioMeriReds Yipiehl §orﬁ @s ,th| 8RS bf NrtFRBEN med ( 3)
bot h. ?3068]The tenSeréturgmgﬁd ro&?ra?g ofﬁ?hg dry |b qh]iasgweﬁf as the

spray d¥ljieh igelysesn thee aefivse ingsdientsd 86 hydipphikie Kﬂlfﬂfp?fét%s arat @refesabbinghggh by
ghe ti gg%(tgsr) eﬁﬁiﬂh&b@oo\fﬁl l 1fneft tﬁﬁt ﬂ?@%ﬁ(ﬁfl&s l\;fahﬁg a Ourd Qﬁf(‘)‘hqlatto at the
ried are essent i & y sol can form & flne er an 0 not

stick Uﬁwhhﬁr@mbawahw§nMﬁhkhuﬁb©o§mﬂaﬁmdﬁw&dn@bﬁduaégﬂﬂﬁm&ﬁdaﬂhhﬁﬁﬂbgzby
removing the material manually, pneumatically, mechanically or by other

sui t abl'®mAgsRrRoUsyhembeddady 1n Hisgpthel comparent &raf‘@ﬁtp@%“tt helnpmémércla@fd thevel of
drynes y
dryer - Joerat el (3 e ind B oy P Anerk A SLbElk PRy i
t he spraay drfactagt(©hertbelissblor 1adtﬂietmdnalherebwﬁor(reng a, schuattoh. séddtlnlg)ustaily

further, evapaorate solvent fromthe saolid he final Ivent cont ent
in the IEB?IV%%WE%?@VSr’ihf‘a%"fteflméﬂot@ 0? X}B‘Fr?sl)s gF BFeé’F‘%PS} fheatnel can

suf fi cignt pivcd RV VNG oSRaRS m thiIHLYEtht BEm ?t)@é%é danMai@f pm&ebeffbﬂaahurﬁtgoduct
For instance, the residual” solvent content of the spray-dried powder can be

| ess t tmmf@ﬁ/tlbyfomtgmtof thé gielty For emmdb,l the componanti dudie med st apdbamt i s

withint t forth.in, th nt atio nference an
ot mom DR B STk LY ikl ST PR e B SBOE OB e e inergr oo
t he Sprt@)d@éts@@hecmpesﬁgruﬁau(sq effibiddigt 16 MUiRGN ! i@ nla§WRIcohéhidri Firstuaimedo! vent

to even lower levels. Methods to further | ower solvent |evels include, but
ar e notth¢ peliymse(st and thegiimpedn ddhargogenive e a@weanw@gnt(&)u&mwe arymplg,

vacuum. i ) 0g 800 COTRIOR PIIS W90, LSRR AN OIS BELOSASSSRe ARSI K

the solfi escr above e spra
solid dk ﬁmaeseﬂamanyeﬁ@parhbgdmcﬁ@hgdx&ﬁﬂlm| on, of the act| ve i ngredi ent(s)
ina mtrix conprlsed of the hydrophilic polyner(s) and optlonally t he

phar mad80%l cal | y acwsteébt@ngﬂtf%t Bt %‘)mPWér%OfPH@“@pFa?)ﬁ dPtl%d)rpmetfuct

does n ant
descr i Bed R e, A e i TR s T SRE R, Lo RS
bef or e tb U760 REr prpfeoabdy oyl 20 to 150 °C, and highly preferably from 135 to 140 °C.
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[0070] Before feeding into a spray dryer, the active ingredient(s) (e.g.,
Conmpound |, or a conbination of Conpound | and ritonavir, or a conbination
of Conpouwd 2b11/me3s8navir and at | east anot her anti-HCV agenispoiiobmsii
hydrophilic polynmer(s), as well as other optional WO

2011/ 112558PCT/ US2011/ 027511 ac |ve |qrred|ents or exgl pi.ents such as the
phar mad®n/{ cal I y acyebbtt%qreexw ??E?mprdéﬁ% GenRpuas di iiegayihand e Pent .

Sui t ablgo20a} H?di')thﬁld ]51}9 g, de@éﬁbeﬁra%o(wt Thé i€t Qso AcKARA ShalBautically
met hanol , ethano ropanol, 2-propanol or m xtures thereof), acetone,

acetonekwaﬁdﬂ¢maﬁkamodﬁmab@idnthures (e.g., ethanol/water mxtures), or
conbi natlons ther.eof. sol ution_can 0 he preheat bef ore being fed
O R TR DR et B G A T IR T

mel t - e&hbﬂ&fﬂﬂmf@gh@MaQﬁM&ﬂﬂmﬁé @khﬁkcﬁ@&ﬂ@hg&@§mﬁa®og%u9§a&@ﬁsaiMﬂh@ any
suitable solid oral dosage forms. In one enbodi nent, the solid dispersion

pr epar ékhegyelreanalinelude s pharsyneenticgHy pergptableciufastantedeneritsdaboyee. g., t he
extr ”dgbﬁ‘wgr the spray- dﬁl' lt?gxt@gs\,\gr?é)oc%%nth% actiy e@@i@ﬂ(%’@.gégﬁ% ouﬁd pThe

solid dispersion can her ress ground to

granul eg a)éormﬁwﬁj’nsofoeémp@lmm@ﬁ&in@ﬂr Mﬁ(ﬁrﬁ&ﬁh@cﬁh 6ta@ob@o@mng rltanaamt abl et
press, such as in a steel die between two noving punches. Wen a solid

conposi A letst prether axERICY Aget Fahbe @ﬁmlwésmc%ﬁbbéeh@ fprmg queh e heii r, or
Conpou f I epar e
sorPd ggg%gﬁgg% QQ%@Eégc 'id§EV| gq ]Edk£«%§mggﬁség(QMHgﬁﬁﬁ£@g§h§+en h

acti I ngr edi t hen t he
opt i onali$persiod Ireal swirabfr bguid sskvbhtdsudh spafcoholssalpdhoc dydoopaots, keers@npound |

and other active.in i ent.(s) al so be ared in the sane solid
di sper sP8W, Bt Eilﬂﬁ’é“?l‘:? HPI é’b‘ dend ‘% 0‘@8 R’/ﬁpf?{n%‘teﬂeF BadYrRATYES, "R t hen
conpr eseshratnQriRbineiks. [0072] At | east one additive selected from fl ow

regul ators, disintegrants, bulking agents (fillers) and |ubricants may be
used i M0e@®hpr essiYayidqukeadsivfived elins p@psb@nnclﬂfﬁ@sen atidi mel.e §orc axarh@e.niflowd wi t h

2 Tap dveidini Sheaiaufid "B oSt RRERE e B RbED TPl A ™ ¢

|'i ber at@brartats@bileRaE at, anfisa0ard) i ghn Qb Rrers, Madicdli stavieh B&rs EharpibeszepS
suitabl e disintegrants are cross- l'i nKed polyners such as cross-1|inked

pol yvi righinghinicseliigletectand cross-1i nked sodlun1carboxynethylcelIulose
Non L rﬂ)&(’} Tg exagﬂ{ erﬁel?L % 5}0?%{1 1ngl'!:|ah t£1<% 1tnsan( ﬂlrﬁﬁpatﬁseéu%{ aalq?/ tf(g)r A%

"fillers are | 0Se, C|un1 rogenp crocryst

cel | ul gsepdse. gDartld%umgelslhlia,blesmhescz&ta estrulléts mrﬁnbﬁddrga,r Ssithbleleuﬁmdhrgxmlﬁde
magnesi um oxi de, talc, potato or corn starch, isomalt, or polyviny

al coholSINZRIIEY FRETGEES. SUARASBRSSEIeB ARIABERS of MBWISCERFUEHIusiess. P raldé t‘f‘ﬂ“ghl y
%'O sper sehyslthfigrs( §hlh: <p ABE eéﬂo'ta?tmg%?éo&ﬁwahu q\aeggt&%g}lget i ed WAHEES -

n-limting exanples o sui tab | ubricants I e glycol
(e.g., kmaewding daksolltewill b apparecghtbd dliat fthieowodO0D) tenpefODE) wmﬁngrtbmrmmcdrtdf

o S 8L A0 S BB R and hey ) Loy 00731 Vag e
Blr gfrgmeglefsg\ggﬁwmo her, Bl Bs@hRShS Ushp&entZia HY 8Ruwukt 9&DbE pRividdaasygani ¢
heating elements. However, the friction and shearing of the material in the extruder may also
provide a substantial amount of energy to the mixture and aid in the formation of a
homogeneous melt of the components.
[0062] The melt can range from thin to pasty to viscous. Shaping of the extrudate can
be conveniently carried out by a calender with two counter-rotating rollers with mutually
matching depressions on their surface. The extrudate can be cooled and allow to solidify.
The extrudate can also be cut into pieces, either before (hot-cut) or after solidification (cold-
cut).
[0063] The solidified extrusion product can be further milled, ground or otherwise

reduced to granules. The solidified extrudate, as well as each granule produced, comprises a
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WO 2011/ 112558PCT/ US2011/ 027511 as al um ni um oxi de or titani um di oxi de, or
dyes of natural origin; stabilizers such as antioxidants, |ight

stabi | i zewe,20r1z2id2358] scavengers, stabilizers agai nst m ecohisadiiattsack.
[0074] Sol id conpositions according to certain enbodi ments of the present
invention. may contai vera ers, for exanple |lamnated aor nultil ayer

t abl et s@oﬂﬁtﬁé%f?erétﬂﬁl B@??rﬁﬁasaéﬁ 18@%%%&3‘ (RopsHve el ?1%% AGRAFIS CREIPTISEe
those idr b %}C;H'ro%i@ic';ﬁﬂﬁﬁeﬂf(s% a‘r‘t@fﬂﬂtl‘%hﬁw th%%Ha?rHEBé%Qcm& z?éceﬂ)tﬁlﬁ%tsu%&aﬁmer

| ayer. [0075]In order to facilitate the intake of a“solid dosage form it
is advaﬁhagebugranulegldwemtttmndusatgewrfﬂcmnara altmm@pfmtlaaléy s@p@blemlrfgetamabl ets
that ca co rtably,are. th fore pref el ongat ed rat her
han T JBATER BRAET bORRERAC AT HDEE YR Eherulh e T dRNeR BREFT B o5 to
the eas@soMé IbleMabd Ryt of@P ab@ves Watd NRE) afd/ok |aHHl@1Q@(ts) %Eﬁ)@e ibeRigOMBedt @t e
and provi des an el egant appearance. The filmcoat usually includes a

pol ymergreursd tongeaplas. nd haegranules cagychfuathen pencesspd Aefpyduitale tplid eiral dosage,
hydroxyfgﬁgsoyl cel lulose, and acrylate or nethacrylate copolyners. Besides a
filmformrng polyner, the filmcoat may further conprise a plasticizer,

e. g. pqbee hyl endngbnec okamyle stsjoridoastandeoe opahyigosubfatasts addmojedi onal | y a
pignent, e.g. titaniumdioxide or iron oxides. The filmcoating may also
conpri s%’éartléttéd atgﬂgww by dbreagdidon pf a¢rapihfrmpaug K andniiopayir.a Jhe MHEETF & | ess

than 5 fe IPB/T%%W | ﬁ% Eﬁ@éfgg@g&;ﬁﬁ'h 0P IRV RN rBbe thFeyPafngﬁgrﬂomll

i nvention e present I nveftion ture nethods
of usi g 5sblsuch eo ilr.pogilt mm¢1$ dbor idseanpe,abe ntixtunyemt ¢commit 0% Eampdlind 1 and

i nfecti The t hads nprise adm nistering a solid ¢ sition of the
pr esentf%mﬁﬂr g]ét &O i4 elilﬁStﬁ’é‘?dleHB’tXé ?Ca%c%?lflc}%%p gertidbhangk ¢ he

presenty, 5%Vlﬁeﬁé\91nb§;%l£ﬁ 3{@1@‘ IHiX%II‘@G@qleﬁIStuBﬁEt & Ql8isioR! ahd teQXiupALicRRy Wi th
one or nore other anti-HCV agents, such as those described herei nabove. The

speci f iprodushd dan obpey nstda andrsigmey tmrfturthtn arocmtngem nwike | cagegendr upldetsa
vari ety everl

o o 1 bl b TR R PR AR T b e Bt  Ring e

conposidxk@giogNpl oyed; the age, body wei ght , general heal th, sex and diet of
the patient; the tine of adm nistration and rate of excretion; the duration
of the [P965ht ment :Indmgdsr gsaaplencangivisionaanéene or geera siEfariars i pHxadorsound

I, and | ﬁéﬁ?atg(iﬁn%ﬁ%\ggl\égw tthE r}t(a&ft'loh of ta%.%sﬁ%ﬂ? (@()mt?oruhﬁ T. [191%7&%&1{}6 O\Qﬁ é:h .ma

I
enbodi rﬁe e present 1 nventlion conpri ses mnistering to a

pat i entcohﬁulﬂeﬁdeiquﬂecfﬁ%aij‘OdvdslghtCOmeﬁipbh@dl Iofs thee millededid éxnmesd.i orheand at
| east anot her anti-HCV a wherein_said another anti-HCV agent is
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co-compressed to make tablets Preferably, the weight ratio of Compound I over ritonavir in
the blend can range, without limitation, from 1:1 to 1:5, such as 1:1, 2:1 or 4:1.

[0066] The approach of solvent evaporation, via spray-drying, provides the advantage
of allowing for processability at lower temperatures, if needed, and allows for other
modifications to the process in order to further improve powder properties. The spray-dried
powder can then be formulated further, if needed, and final drug product is flexible with
regards to whether capsule, tablet and/or co-formulation with ritonavir is desired.

[0067] Exemplary spray-drying processes and spray-drying equipment are described
in K. Masters, SPRAY DRYING HANDBOOK (Halstead Press, New York, 40 ed., 1985). Non-
limiting examples of spray-drying devices that are suitable for the present invention include
spray dryers manufactured by Niro Inc. or GEA Process Engineering Inc., Buchi

Labortechnik AG, and Spray Drying Systems, Inc. A spray-drying process generally

involves breaking up a liquid mixture into small droplets and rapidly removing solvent from
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WO 2011/ 112558PCT/ US2011/ 027511 ri bosonme entry site inhibitors, or HCV NS5A
I nhibitors. Preferably, said another anti-HCV agent is an HCV pol ynerase

i nhi bi t orwQeon/112388cl eosi de or non- nucl eosi de HCV pol ymecadams2einioe1sit or) or
an HCV NS5A inhibitor. The adm nistration of a solid conmposition of the

present invention and anof her anti-HCV agent(s).can be concurrent or
sequenttf$ ¥0PF%®%1 FHUARPLEBRY 4rRPE ﬁpp%fﬁtug) %Viﬂgfﬁéﬁ?rﬁrl%é s{jeRe @W&g ief dor
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the treatnent of HCV infection. [0080]1t should be understood tf%)at t he

above- desdrorbertsambodizaient sr an@ry heorhigklsowiThg exengpldesingr &rgé Ven sbivemay of
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scope GF PRI GuEhd Pioviste 95, APl B dBHR S RANS RFoWs pe[eRtt 1 ¢ he
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paranmeters of ound | and ritonavir were estimted using WnNonlin 5.2
( Phar sitgheryinddioptstn Thiswmaydr) accomphghed by-cibapey trpsemingaha pyespure ivicues

el ov ol Phe BTN LPERURR YRLER LR Y GBSl AR VRIS,
as spedaiab(@gd, henddhdirpgat) oaqB) wahe used for PK anal ysis. [0082] The fol | owi ng
pri mar y pharmcoknet T c (Pl paramet ers ver e deterrmined for Compound | and
design, can be selected so that the droplets are dry enough by the time they reach the wall of
the apparatus. This help to ensure that the dried droplets are essentially solid and can form a
fine powder and do not stick to the apparatus wall. The spray-dried product can be collected
by removing the material manually, pneumatically, mechanically or by other suitable means.
The actual length of time to achieve the preferred level of dryness depends on the size of the
droplets, the formulation, and spray dryer operation. Following the solidification, the solid
powder may stay in the spray drying chamber for additional time (e.g., 5-60 seconds) to
further evaporate solvent from the solid powder. The final solvent content in the solid
dispersion as it exits the dryer is preferably at a sufficiently low level so as to improve the
stability of the final product. For instance, the residual solvent content of the spray-dried
powder can be less than 2% by weight. Highly preferably, the residual solvent content is
within the limits set forth in the International Conference on Harmonization (ICH)
Guidelines. In addition, it may be useful to subject the spray-dried composition to further
drying to lower the residual solvent to even lower levels. Methods to further lower solvent
levels include, but are not limited to, fluid bed drying, infra-red drying, tumble drying,
vacuum drying, and combinations of these and other processes.
[0069] Like the solid extrudate described above, the spray dried product contains a
solid dispersion, preferably a solid solution, of the active ingredient(s) in a matrix comprised
of the hydrophilic polymer(s) and optionally the pharmaceutically acceptable surfactant(s).
Where the spray dried product does not contain any surfactant, a pharmaceutically acceptable
surfactant described above can be added to and blended with the spray-dried product before
further processing.
[0070] Before feeding into a spray dryer, the active ingredient(s) (e.g., Compound I,
or a combination of Compound I and ritonavir, or a combination of Compound I, ritonavir

and at least another anti-HCV agent), the hydrophilic polymer(s), as well as other optional
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AUGAr ea under the concentration versus tine curve fromtine O to infinity
cal cul ated as AUG = AUCl ast + (Cl adKa), where Ciast is the |ast

qgquanti f i awbeotionessat rati on Dose- normal i zed Dose- nor mal i ped/tse@a/oersder t he
concentration versus tine curve AUGromtinme O to infinity (AUG or
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mexi mung; QBRREViEC RbRSAE SARARDLHREAQNNCIGIBX0 RO, EBok 286t HORE alkanols (e.g.,
methanol, ethanol, 1-propanol, 2-propanol or mixtures thereof), acetone, acetone/water,
alkanol/water mixtures (e.g., ethanol/water mixtures), or combinations thereof. The solution
can also be preheated before being fed into the spray dryer.
[0071] The solid dispersion produced by melt-extrusion, spray-drying or other
techniques can be prepared into any suitable solid oral dosage forms. In one embodiment, the
solid dispersion prepared by melt-extrusion, spray-drying or other techniques (e.g., the
extrudate or the spray-dried powder) can be compressed into tablets. The solid dispersion
can be either directly compressed, or milled or ground to granules or powders before
compression. Compression can be done in a tablet press, such as in a steel die between two
moving punches. When a solid composition of the present invention comprises Compound 1
and ritonavir, or Compound I and another anti-HCV agent, it is possible to separately prepare
solid dispersions of each individual active ingredient and then blend the optionally milled or
ground solid dispersions before compacting. Compound I and other active ingredient(s) can
also be prepared in the same solid dispersion, optionally milled and/or blended with other
additives, and then compressed into tablets.
[0072] At least one additive selected from flow regulators, disintegrants, bulking
agents (fillers) and lubricants may be used in compressing the solid dispersion. These
additives can be mixed with ground or milled solid dispersion before compacting.
Disintegrants promote a rapid disintegration of the compact in the stomach and keeps the
liberated granules separate from one another. Non-limiting examples of suitable disintegrants
are cross-linked polymers such as cross-linked polyvinyl pyrrolidone and cross-linked
sodium carboxymethylcellulose. Non-limiting examples of suitable bulking agents (also
referred to as “fillers”) are lactose, calcium hydrogenphosphate, microcrystalline cellulose
(e.g., Avicell), silicates, in particular silicium dioxide, magnesium oxide, talc, potato or corn
starch, isomalt, or polyvinyl alcohol. Non-limiting examples of suitable flow regulators
include highly dispersed silica (e.g., Aerosil), and animal or vegetable fats or waxes. Non-
limiting examples of suitable lubricants include polyethylene glycol (e.g., having a molecular
weight of from 1000 to 6000), magnesium and calcium stearates, sodium stearyl fumarate,
and the like.
[0073] Various other additives may also be used in preparing a solid composition of

the present invention, for example dyes such as azo dyes, organic or inorganic pigments such
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coat usually includes a polymeric film-forming material such as hydroxypropyl
methylcellulose, hydroxypropylcellulose, and acrylate or methacrylate copolymers. Besides
a film-forming polymer, the film-coat may further comprise a plasticizer, e.g. polyethylene
glycol, a surfactant, e.g. polysorbates, and optionally a pigment, e.g. titanium dioxide or iron
oxides. The film-coating may also comprise talc as anti-adhesive. Preferably, the film coat
accounts for less than 5 % by weight of a pharmaceutical composition of the present
invention.
[0077] In another aspect, the present invention feature methods of using solid
compositions of the present invention to treat HIV infection. The methods comprise
administering a solid composition of the present invention to a patient in need thereof. A
solid composition of the present invention can be administered either alone, or in
combination with one or more other anti-HCV agents, such as those described hereinabove.
The specific inhibitory dose for any particular patient will depend upon a variety of factors
including the severity of the HCV infection; the activity of Compound I in the particular
patient; the specific solid composition employed; the age, body weight, general health, sex
and diet of the patient; the time of administration and rate of excretion; the duration of the
treatment; drugs used in combination or coincidental with Compound I; and like factors well
known in the medical arts.
[0078] In one embodiment, a method of the present invention comprises
administering to a patient in need thereof a solid composition of the present invention and at
least another anti-HCV agent, wherein said another anti-HCV agent is selected from HCV
polymerase inhibitors (e.g., nucleoside or non-nucleoside HCV polymerase inhibitors), HCV

protease inhibitors, HCV helicase inhibitors, CD81 inhibitors, cyclophilin inhibitors, internal
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following examples are given by way of illustration, not limitation. Various changes and
modifications within the scope of the present invention will become apparent to those skilled

in the art from the present description.

Example 1
[0081] Pharmacokinetic (PK) parameters of Compound I and ritonavir were estimated
using WinNonlin 5.2 (Pharsight, Mountain View, CA), using non-compartmental analysis.
Values below limit of quantification were replaced by zero. Missing values were treated as if
they were never drawn. Nominal blood sampling times and doses as specified in the protocol
were used for PK analysis.
[0082] The following primary pharmacokinetic (PK) parameters were determined for

Compound I and ritonavir:

AUC, Area under the concentration versus time curve from time O to
infinity calculated as AUC. = AUC 5 + (Cras/Ker), where Crag 1S the
last quantifiable concentration

Dose-normalized Dose-normalized area under the concentration versus time curve

AUC,, from time O to infinity (AUC., or AUC ¢-af:)
normalizeddose
AUC =AUC *
(-InD norm: (O=tn0) actualdose
Cinax Maximum observed plasma concentration

Dose-normalized Dose-normalized maximum observed plasma concentration:

Cmax
. normalized dose

CI’I]KX norm = CI’I]KX

actual dose
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ration of 10:5:77:5:3 (hereinafter Forrmulation 1). The 2nd extrudate

cont ai rl@eB3to rrpour{?abmpounﬂtldn&WStalhmm@v@Mm%e anthdihydrays Brims avas goxed Wlﬁl

wei ght 15:7.5; el nafte ion

ot Puad 8B poieC, b bSO b SRR &'y GRer e, ana
Vit am nli&solMeEn ial crganed gdilkfeﬂté(hd:@dmw(ﬁr a4 ralxﬁh@d)elmf WenFWanheﬁlt ion
3). The 4th extrudate contained Conpound I, ritonavir, copovidone,

| aur oglTy@eyedHeem tagaystan ypgas heattpess)iapd HAGHBING W INE At GRS VRS OBy PYaPOsYOLy: 5: 3
(her ei rb%fﬁugh ﬁg%g&ﬂz dlfﬁndié}%ersiﬁ?sp& @%%@g?gg?éaﬁ&g%ﬁ%&gﬁﬁg 1&%1&%%5@“

50
mg Conpoun mg ritonavir. mpoun tonavir were al so
separ atdfiyreaxturadedisusi pgymetst wextsiated ahroughe ITpmeslundeén extedudatperticle

cont ai ned npound |, copovi done, auro |y CC, Vitamn E TPGS an
aer 0sol%%en eve@%ﬁ%flt $odid; SP@F“%“?@%“@“ usaﬂ?ﬁor@wmw? Fﬁﬂ A PRLOR bafafdn ai ned

ri tona\%& &RP:?VH@M&’onS BY. aRdnRer @élﬁlhtynuﬁvi’t\ﬁ)' AKolu@bh OeQf add: dgb 10: 1.
Bot h extrudat es were mlled, mxed together;, and then co- conpressed into

t abl et sbloﬁaditblhaztsltl&hescont ai ned 100 ng Corrpound | and 50 ng ritonavir

her ei Formul ation 5 91 ablllt of, the r.udat e
Capsul ARG ¢ pe 106 ognpatulehTnahdiet s RLBcbSriv et 8%udlasinfer
si ngl e Hr@helaGiMtiisalel 6 b@evelBRcadNINbSIEMSd Tdfésc% sl ks TOQosml FRrRosoNd |
and 50 ng ritonavir per aninmal. Four dogs (two ma e and two fenal e dogs)

wer e useglof ptopker.skerdy- Vltmdns@q}utmrrmfégs ﬁrqréleampfdbgnp@ndéa@ﬁ cdyateécei ved a

subcut s dose.of ;hi st 100 v [k [ See hl son
ot o 0BT o1y o, ST el S el Eolfdo B drosFREplT

BI @HARMtH@lC&Qﬂd&?aCétZM):cmﬁaC(HPM@S\SD@&CBM@%&Q)yll ﬁleﬂiyl@lllal()@é glagdases of
Formul ations 1-5 in different weeks ach week wi

2011/ 11DBBEEER) USDO fwf@%%& 1essqdng1:léd%¥éalaahﬁ ﬁEPﬁS :mlx@ﬁrbam Hs pelysagices
narm i <10 Sp1oSmel, optenclalyéon g, afls oy S0C 1S BRURS PR SERE D s e

[ 0092] Taeh sxﬂahd@maemtnsteﬂlvv$ed> nﬁbi@ thad V@B bof wEghp enththe lanfomint HOCompadridons
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at a1l dose.
form as 1nd1cated by their PXRD patterns. Solid dispersions containing copovidone or

HPMC-AS were tested for stability and showed chemical stability after 4 weeks at 40 °C and
75% relative humidity in open dish studies. These solid dispersions also exhibited rapid

dissolution rate.

Example 3
[0087] Two tablet formulations were prepared using spray-drying to produce a solid
dispersion powder of amorphous Compound 1 within a polymer matrix. For the 1% tablet
formulation, the spray dried powder contained 17.5% by weight of Compound I, 72.5% by
weight of copovidone, and 10% by weight of polysorbate 80. For the 2™ tablet formulation,
the spray dried powder contained 17.5% by weight of Compound I, 72.5% by weight of
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[ 0093] The nean dose-nornalized AUG val ues of ritonavir for Fornulations 1-5
were 3.9, 2.8, 2.4, 1.3, and 3.4 tigh/m, respectively, at a 5 ng/kg dose.
The nean wo=etmiaessl i zed Crna" val ues of ritonavir for Pormsbatioorss: 1-5
were 1.1, 0.8, 0 7 0.5, and 1.1 tig/n1 respectively, at a 5 ng/kg dose.

[0094]The f.qQreg des tion of resent inve
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limt tihepRYeRt bom fBlQnﬂl%rﬁraﬁ:%{o%@ waR @ sl ¢ @prd fd}@ﬂﬂ §1deﬁhg0ns and
variations are possible in I1ght of the above teachings or may be acquired
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conpr i siikgic calcium %ﬂosphate NE)regelatlmzed starch, croscarmellose sodium, colloidal silicon
(2R, 6S, 13aS, 14aR, 16aS, Z (cycl opropylsul onyl)-6-(5-net hyl pyrazi ne- 2-

car box M@@e,-@dls@dmmmzfl fwnaiatent hiais dilendewyy eRriyonally dry granulated via roller

1,2,3,5 4 a,l 6 a 19C 0 rrolo
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accept abitleadhtidénal beli@afsicaiy f@naRIr ol 0bIBeih@tdpressed intodhe ﬁnzﬂhﬂﬂﬁf&ﬁ)ewgel caI |y
acceptable hydr ophi li ¢ polyner; and (3) a pharnaceutically acceptable
sur f acti@f. 2. The conposition of claim1l, conprising a solid dispersion

whi ch i ncl udes:

Example 4

[0089] Compound I and ritonavir were co-extruded using melt-extrusion. Four
extrudates were prepared, and then milled and filled into capsules. The 1% extrudate
contained Compound I, ritonavir, copovidone, lauroglycol FCC, and Vitamin E TPGS in a
weight ration of 10:5:77:5:3 (hereinafter Formulation 1). The 2™ extrudate contained
Compound I, ritonavir, copovidone, and polysorbate 80 in a weight ration of 15:7.5:67.5:10
(hereinafter Formulation 2). The 3" extrudate contained Compound I, ritonavir, copovidone,
lauroglycol FCC, and Vitamin E TPGS in a weight ration of 10:5:79:4:2 (hereinafter
Formulation 3). The 4™ extrudate contained Compound I, ritonavir, copovidone, lauroglycol
FCC, and Vitamin E TPGS in a weight ration of 15:7.5:69.5:5:3 (hereinafter Formulation 4).
Each of these extrudate capsules contained 50 mg Compound I and 25 mg ritonavir.

[0090] Compound I and ritonavir were also separately extruded using melt-extrusion.
The Compound I extrudate contained Compound I, copovidone, Lauroglycol FCC, Vitamin E
TPGS and aerosol in a weight ratio of 15:76:5:3:1. The ritonavir extrudate contained
ritonavir, copovidone, span 20 and aerosol in a weight ratio of 15:74:10:1. Both extrudates
were milled, mixed together, and then co-compressed into tablets. Each tablet contained 100
mg Compound I and 50 mg ritonavir (hereinafter Formulation 5).

[0091] The bioavailability of the extrudate capsules and the co-compressed tablet was
assessed in Beagle dogs after single oral administration. The administered doses were 100
mg Compound I and 50 mg ritonavir per animal. Four dogs (two male and two female dogs)
were used in the study. Thirty minutes prior to dosing, each dog received a subcutaneous
dose of histamine (100 pg/kg 0.05 ml/kg in water). See Kahlson et al. J PHYSIOL 174:400-
416 (1964); and Akimoto et al. EUR ] PHARM BIOPHARM 49:99-102 (2000). Each dogs was

subjected to single oral doses of Formulations 1-5 in different weeks, each week with one
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(1) said

(2R, 6S, 13aS, 14aR, 16aS, Z) - N- (cycl opr opyl sul f onyl) - 6- ( 5- net hyl pyr azi ne- 2-

car boxamwo)ef,/éssdi oxo- 2- (phenant hri di n- 6-yl oxy) - PCT/US2011/027511
1,2,3,5,6,7,8,9,10, 11, 13a, 14, 14a, 15, 16, 16a- hexadecahydr ocycl opr op4e] pyrrol o

1, 2- 4] di azacycl deci ne- 14a- car hoxani de, i d
bhar macBAS Q] G ELGH b BASak SOTRET Si1e calied at 033 3) Saki b HaRye 3. The
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4. The conposition of claim3, wherein said surfactant has a HLB val ue of at
| east IS/MSThe conposition of claim4, further conprising another

sur f act havi ng,a HLB val ue of.. bel 10. 6.TQ§ co i.tion of claim 3,
wher o1 10} d- o PHRARERelEr SRindh AT Bt e BN ger SPBm RS
furt herw&enMeBics €31.621 8.5 UDAC Al 299 1. I Ie i ORPRELLEIONatOf 16 i/ doseWNBcEi N
said polyner is a honopol yner or copolyner of N-vinyl pyrrolidone. 8.The
conposimn¢aandese-noralined, Cink eabich of diampsaing defor jFormplabonddriewere 28.5, 24.5,
23.6, 26.8, and 43.3 ug/ml, respectively, at a 10 mg/kg dose.
[0093] The mean dose-normalized AUC, values of ritonavir for Formulations 1-5
were 3.9, 2.8, 2.4, 1.3, and 3.4 ug-h/ml, respectively, at a S mg/kg dose. The mean dose-
normalized C,. values of ritonavir for Formulations 1-5 were 1.1, 0.8, 0.7, 0.5, and 1.1
ug/ml, respectively, at a S mg/kg dose.
[0094] The foregoing description of the present invention provides illustration and
description, but is not intended to be exhaustive or to limit the invention to the precise one
disclosed. Modifications and variations are possible in light of the above teachings or may be

acquired from practice of the invention. Thus, it is noted that the scope of the invention is

defined by the claims and their equivalents.
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WO 2011/ 112558PCT/ US2011/ 027511 9. The conposition of claim8, wherein
said surfactant is propylene glycol laurate. 10. The conposition of claim
9, furthewoconmprezssng D- al pha-tocopheryl pol yethyl ene glpgTals2ai0007511
succinate. 11. The conposition of claim8, wherein said surfactant is
polysoggg 12. The conposition of claim8, wherein said surfactant is
pol ysor fds ggimediis. The conposition of claim8, wherein said solid

di spersion is an anorphous solid dispersion. 14. The conposition of claim
8, where said solid dispersion is a solid solution which conprises said
surfactlant . A 38id qdvepasdivpesitpriomgof claim 1, further conprising ritonavir.

16. The conmp n sai.d.sol ion.further
conpri ses rl(?gk‘gl&]l?aslﬂ ﬁT#Eé‘g(?B%'g%XC TREPPYS ul@l“& %% gﬁ@ et ;l{'d solid
di sper Sdagj‘(l)xﬁﬁﬁddjgr16C&16}&ISJ2$(9§erfah{h@1@ﬁy6.l’yloxy;_8 The conpositi on of claim 14,
wherein said solid solution further c;g?rlses ritonavir. A process of

maki ng thé.SdeiBdsi i lohag. Iadidroa] badwsipstacahyigourelpprrpate | BXTFQ,l@HEz'l na liquid
sol uti orj'[l ZWHE&%y@lo%gﬂtgdecﬂleuﬂaocrArbco())(gerldes GPa pharmaceutically acceptable salt thereof,

in an amorphous form;
(2) a pharmaceutically acceptable hydrophilic polymer; and

(3) a pharmaceutically acceptable surfactant.

2. The composition of claim 1, comprising a solid dispersion which includes:

(1) said (2R,68,13a8,14aR,16aS,7)-N-(cyclopropylsulfonyl)-6-(5-methylpyrazine-2-
carboxamido)-5,16-dioxo-2-(phenanthridin-6-yloxy)-
1,2,3,5,6,7,8,9,10,11,13a,14,144a,15,16,16a-hexadecahydrocyclopropale|pyrrolo[ 1,2-
al[1,4]diazacyclopentadecine-14a-carboxamide, or said pharmaceutically acceptable salt
thereof, and

(2) said polymer.

3. The composition of claim 2, wherein said polymer has a T, of at least 50 °C.
4. The composition of claim 3, wherein said surfactant has a HL.LB value of at least 10.
5. The composition of claim 4, further comprising another surfactant having a HLLB

value of below 10.

6. The composition of claim 3, wherein said solid dispersion is an amorphous solid

dispersion which further comprises said surfactant.

7. The composition of claim 3, wherein said polymer is a homopolymer or copolymer of

N-vinyl pyrrolidone.

8. The composition of claim 2, wherein said polymer is copovidone.
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(1) (2R 6S, 13aS, 14aR, 16asS, Z) - N- (cycl opr opyl sul f ony1) - 6- ( 5- net hyl pyr azi ne- 2-
car boxam do) - 5, 16- di oxo- 2- ( phenant hri di n- 6- yl oxy) -

1,2, 3,5, 6wd,28119,1153811, 13a, 14, 14a, 15, 16, 16a- hexadecahydr ecyaiSeqn opzelpyrr ol o
[1,2- a][1,4]diazacycl opent adeci ne- 14a- car boxam de, or a pharnmaceutically

accept abl e |t thereof; ) sai d pol ymer; and 3) said

surf actant . sﬁ@0261353?11199Qéwﬁué%ﬁ/%@%ﬁf&%ﬁ 12\135%1’6@@%136?‘( %é{@i%g t he
conposition of claiml, conprising solidifying a nelt, wherein said nelt
conpri ses: (1)

(2R, 6S,11B3aS, taRppeai8oE pt Najne Y cluopeiopynsisifeonypiphago¢dphmet hylypthykae ne- 2-
carboxaqi%g%-a516-dioxo-2-(phenanthridin-6-y|oxy)-

1, 2, 3, SO 1QUNGSULENIE. 135 14, 144, 15, 16, 16a- hexadecahydr ocycl opr op4elpyrrol o
[1,2- a][1,4]diazacycl opent adeci ne- 14a- car boxam de, or a pharnmaceutically

acceptabl e salt thereof; , (2) said polyner; and (3) said
sur f actldnt . The composition of claim 8, wherein said surfactant is polysorbate.

12. The composition of claim 8, wherein said surfactant is polysorbate 80.

13. The composition of claim 8, wherein said solid dispersion is an amorphous solid
dispersion.

14. The composition of claim 8, where said solid dispersion is a solid solution which

comprises said surfactant.

15. The composition of claim 1, further comprising ritonavir.

16. The composition of claim 2, wherein said solid dispersion further comprises ritonavir.
17. The composition of claim 6, wherein said solid dispersion further comprises ritonavir.
18. The composition of claim 14, wherein said solid solution further comprises ritonavir.
19. A process of making the composition of claim 1, comprising drying a solvent in a

liquid solution, wherein said solution comprises:

(1) (2R,65,13aS,14aR,16aS,7)-N-(cyclopropylsulfonyl)-6-(5-methylpyrazine-2-
carboxamido)-5,16-dioxo-2-(phenanthridin-6-yloxy)-
1,2,3,5,6,7,8,9,10,11,13a,14,144a,15,16,16a-hexadecahydrocyclopropale|pyrrolo[ 1,2-
a][1,4]diazacyclopentadecine-14a-carboxamide, or a pharmaceutically acceptable salt
thereof;

(2) said polymer; and

(3) said surfactant.
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20. A process of making the composition of claim 1, comprising solidifying a melt,
wherein said melt comprises:

(1) (2R,65,13aS,14aR,16aS,7)-N-(cyclopropylsulfonyl)-6-(5-methylpyrazine-2-
carboxamido)-5,16-dioxo-2-(phenanthridin-6-yloxy)-
1,2,3,5,6,7,8,9,10,11,13a,14,144a,15,16,16a-hexadecahydrocyclopropale|pyrrolo[ 1,2-
a][1,4]diazacyclopentadecine-14a-carboxamide, or a pharmaceutically acceptable salt
thereof;

(2) said polymer; and

(3) said surfactant.
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