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3\5' - Dl - O ACYLATED NUCLECSI DES FOR HCV TREATMENT The
present invention provides 3,5 -di-0Oacyl ated

woearaoEsdes whi ch are prodrugs of an inhi bit oPCDEP2007/052866

Hepatitis C Virus (HCV) RNA- Slﬁp_endent RNA vi r al

pol ymer ase. These conpounds en admi nistered orally

are readily absorbed fromthe G tract and efficiently

revert to the parent nucl eoside in vivo. These

prodrugs inhibit RNAdependent RNA viral replication

and are useful as inhibitors of HCV NS5B pol ynerase,

as inhibitors of HCV replication, and for the

treat ne ) 5) 3\ ’-Q-;_‘._A.i.' b WEiT VSN ] 2 Si () .u'g 1Ye A ENT
concerned with the use of

parti cul ar, the inventi n j § >
acy| Abeprepspy et iore Pryides ds3 dhO-wailead prdegsittes mighoyearodrugs
of éﬂlgilnﬁﬂﬁ@[r B\fI\IIh{@}BTar’][M @Vﬁﬁ@( HU V) Rtp@\i—géi)ehléerﬁqwﬁ Zﬁﬁl%{o@fﬂneéase. These
ora n I.CN .are su rior revi | ose
b%ﬂ?%&@ .qusa gdmiisigred aphi e ready %ﬁpb@eﬁﬁﬁﬁ the %f%mt al
éffidiehfrerdveads tig pasds audtoddyianviw. [ Thees prddagasehibit RNA-

thro th tld, Bover et,al., J. )
43810 Y PP caflon SRPYR el aoThn Blepre b g P RSl potymerase
a9 ighibdbr o FEC Y pémigatéen phd sirshefreathent pitmpatangC infection in

sibsgguent hepatocel lular carcinoma and, hence, HCV is
the major indication for liver transplantation.

According to the Wrr|d Health ganj zatian, there ar

mor el PrHC Yoo tha IPY?I’éWnilh?%’éFfé'&gwﬁg‘i the Brea SCvlasen awua@ne
Mh&lf]bsﬁies Mﬁﬁfﬁtpraviﬂe}rﬁpmgd ﬂl@ig apsgaptien h}ﬁ.blﬁ] ¢thd I}’lfcﬁe)ltidéi is
each.year. ce,infecte about 20% opl.e cl.ear
ERE TG o g pdiTeut Sungont ol APraRubesRt

their lives. Ten to twenty percent of chronically

i nf etlepatitisavivisdsiasjehenlthyptdbjeng endthepgeading cause of chronic liver

bisYRE t}ﬁ%ﬁ%}{o‘ﬁﬂf 'tlﬂ?g/\’&[;:lci{: g@%g&?N‘?Et a3 nflsﬁagol.Tﬁ‘ﬁ)oVﬂzFQ%Ll 12) Patients

di sease |S transm. arent er al y_ contani nat e
Bifestrsl ity Ho o apFigiefcdeselopipacimasiodthelbgpmrdsubsquent
B&atdlellylaPf8lcihdmb hadSH¥ntd, eICV @fthé GRjdrindieQon fof Bedred
ot hirs or carrier nothers to their offspring. Current
PPRRAEHD- f or HCV infection, which are restricted to
i mmunot herapy wi th reconbi nant interferon- a alone or
in cAnctmirq_thiag 'rt@ﬁlevw_bﬂ_d Heeltin thaa@itim, lauaa:l apgnoirbtnan 2D million
&t inhivﬁiﬁhlfaﬁ%ﬁldmﬂﬂ& ML MGE 3 té)azfmﬁﬁél‘;rgéd}?&?eiﬁ?%%c%&seach
rapl Yy.. ere 1's an urgent nee or | roved
THerQpeinieetedgdntis2t%h af pedplededrvle Virwsobwahe ssk e arpgoVHCV the
k3t §ThéiP Nves CRAT @MHveNtytREBt S @réhitdIfifReted HIMRAUAS eventually
app oved ther api es aval | abl e fﬂllr t.h? : : :

elop liver-destroylng cirrhosis or cancer. The viral disease is transmitted parenterally
by contaminated blood and blood products, contaminated needles, or sexually and is
transmitted vertically from infected mothers or carrier mothers to their offspring.
Current treatments for HCV infection, which are restricted to immunotherapy with
recombinant interferon-oa alone or in combination with the nucleoside analog ribavirin,
are of limited clinical benefit as resistance develops rapidly. There is an urgent need for

improved therapeutic agents that effectively combat chronic HCV infection.

Currently there are a limited number of approved therapies available for the
treatment of HCV infection. New and existing therapeutic approaches to treating HCV
and inhibition of HCV NS5B polymerase have been reviewed: R. G. Gish, Sem. Liver. Dis.,
1999 19:5; Di Besceglie, A. M. and Bacon, B. R., Scientific American, October: 1999 80-85;
G. Lake-Bakaar, "Current and Future Therapy for Chronic Hepatitis C Virus Liver
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treatment of HCV infection. New and existing
t herapeuti c approaches to treating HCV and inhibition

W@R00HTIB1IME5B pol ymer ase have been revi ewed: R PQ@/EPR0811052866

Sent. Liver. Dis., 1999 19:5; Di Besceglie, A M and
Bacon, B. R Sci entifi c Aneri €an, Cctober: 1999

éhsre%sre” oA fi(? ?mg Ilrjﬁs 0 g) %g%gu%lﬁgff Tel;ne{ %%Y 'f}?ecent
patemtwmesmgeéntalchq:mpy mr@gpélfms@} vitysfietti@ 619923082)", Exp. Opin.
Ph3) il 2&% 13'(_')1 1)19b7 "f?ﬁp FeF qjoordﬁee? ﬁpt'Dmto%%e?ltsoiﬂ Hepatltls C

eal virus infectio

experl menta er%
590 DO0ERO00-EE T QpinTRersireddiest 00BGOD- A3 . Walker e
3117017r0n5113121 Cahididbtes RRQhdaeateieat of chiRevie hepi®ivGs, Exp. Opin. Investig.

ébé# f%ﬁ][;%% ]%gé %{tlr n% "z‘goolﬂ/goa%%s %ﬁ%gqpe&lcs [Current Status

At Eﬂﬂib@lﬁ@t&ifgﬂdsddﬂﬁﬁremw Dheg Disceat2oent:3671-88hRoMiedrancesco et al.

?gﬂjg;)éc%l g’é@g l%a{qt]s &0 ?ss ﬁﬂegapy]_%lﬂﬁ)sfto soc()%‘?f%e NS3-4A serine
m@éwa@md ﬁh@eN SS@RN@Tdepgt@nuBNéﬁwlmgq ny118inabResgh9358:1-16;

bR @arf3ey al @’{H&u@s BCAMis eg%d})r&@lzls%ljgets%r QﬁlVlral therapy ,

rancesco et or hepatit]

f
B oL L a0 2R teo A 21 e InES. s Rgting NSsB-
PepdrRREERFAP dlyigertioTBr RN%HXSV Q]’Bféﬁfdﬁhd?ﬁ#’){"ﬂ@ﬂtfy HEﬁgHS@g rInf. Dis.

Res. 2003 58: 1-
A e Ao R sabiro P e Ly fpge of e
devielopinreak ptdvessappinbibrtiogshehpy Wweh Fud or €hr20@8i-viral agents directed

ﬁg[&%%)ergg ﬁrdgi-rf]fgéém%$o yéén\éﬁregdgge % cﬂg\ngntl p_/l-{@[ tﬂgrtab{/]go avoid or slow
alerrl planapyof resgtant siopigg offayigus-andithorempgels disclosed in the above

?év?e% ©8da-be 1R& Fn%%hﬁﬂ@atﬁinttﬁelﬁﬁmﬁ Qgﬁlpﬁﬁﬁwmé’ prebent invention
I,ous stages of the devel aﬁ)ﬁ%ﬁgr oce Conbi nati on

trhﬁwewf%arﬁd@sre@ef Qg aly Fe g fi §méFeFYect ed
to the sane or different targets has becone standard
ant i Ribavitial (1#(ZER, 3RS HB) -dyieDihydrosst Bhwyd doeyid ethel- epakyndro-furan-2-

0SB R0 By AR SR RO on
oerbirotindiring brcaéypwtltmm enfirpalnddeasidetanelogr Behamirin has in vitro
éd@l ?ta%é?ﬁ‘st%}érél W@aﬁd?RN%V‘ﬁrLéEﬁnHﬁH%%WMMHH&QGaLeﬁaxﬁé’

referefce in their entiret baviri’n
Erstioenir sy 2400 138:5 04-3 L1)|1‘Hy¥§P BIPOBGEYRY TRy H FRHcqs ggTughamino
Mdﬁ@erﬁ%ﬂ%is&sﬂn&&kﬂlgjmow of Dafibitth,i bz :;tl cbean&abbt@m]turﬁ levels of

: VI )..iS a.s etic i nt erf.eron
PRI, Hohplin A6p bt o I e gt e B g amernia
Ribloairinr is nohaprovediin tuanodlodra i dgginagld CNdiut sleaemago udiAs approved
Rt MBEEy WAL Rt B g hRGop B2t v iRl s o
piodang ednvertediiocdnviey imheantondes r ansf erase | evel s to
normal in 40% of patients, but it does not |ower serum

| evelrer®frons (IFNs) have been available for the treatment of chronic hepatitis for
nearly a decade. IFNs are glycoproteins produced by immune cells in response to viral
infection. Two distinct types of interferon are recognized: Type 1 includes several
interferon alphas and one interferon J, type 2 includes interferon y. Type 1 interferon is
produced mainly by infected cells and protects neighboring cells from de novo infection.
[FNs inhibit viral replication of many viruses, including HCV, and when used as the sole
treatment for hepatitis C infection, IFN suppresses serum HCV-RNA to undetectable

levels. Additionally, IFN normalizes serum amino transferase levels. Unfortunately, the
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HCV-RNA. Ribavirin also exhibits significant toxicity
and is known to i nduce anem a. R bovirin is not

WQ@pErovaa® i n nonot herapy agai nst HCV but the ceepBR29d7/052866

i's approved in conbination therapy with interferon
a-2a and interferon a-2b. Viramdine is a prodrug

conver, to ribavirin in h tocvies. lntepferons
RN 1P ok ohon Bl Cf el FRRLRRYE s AR EfPrate and only
t0vil o exhibeipetustains d fvgplogeal lespamnseleshdermalFrigina plenine transferase

RLASORLRIBIRS sy-@duced by immune cells in response to
viral 1nfection. Two distinct types of interferon are

recogni fed: Type 1 includes severgiotéi nterferon al phtas
and ShHelMmipEPrRe %lYBFNttEﬁéPEW?%@P e of therrgateyn from the
Blype. Chemiar d@fv@ﬁ?]aig)isnwm&?ttﬁ p’dﬁ}l@ieﬂiyﬂ{eélbgly&d’lf(EEG)i‘ﬁiasQ%lthd in
and .protect.s, nel orin ells I.O € Nnov.o | n.
PR RS B A RS e A S o B o, RS
corghigadd mgerf4@) aaacindel kislednds:dtrhenas ol eghaxy @3Gant PEGr
i g . : )

RN S ol Pl ARyl SRRSO RE RERUTh iy P! (8. 2
Eeraindt ahd @ar- hars 203 34(9) 496 1983;Un Keztouikitasdy, M. Harris, J.

Cheedif RGdaSe, 2001 I Bt B4 enporary. Cessation of therapy
results in a 70%rel apse rate and only 10-15% exhi bit

o) antiig pa Aet s Bt B S RRE g pPRIoVEY, pypedgrapy for the
treathieat ofdACYT RORERPN-AN (Rhdre pytheasondmaht 6dreasfantefeafn o-2a.

; o { . vat.laati
RS O LB A0t OB L PR P o
Brat ENH&O&H-fs (Shlgsngoimiratyon) npihe ved ngheaniaeok phiatdrisron o-2b,

IINGRONERRYSE CotpdratidiQy 1d o #erdR o-2b.
D T o S h B L R Rl o2

tronoC Tt IG%3F QSR TR o SEIGH e Ta el T T Gpire currently

2002 Ald 8 lop 33188 Jhe theatifod! BBKY. Bur@dxadmply] INRBRGEN® (interferon
al gg)crc])%[ @l Xy Ir'??elrl@l%%e’O&%%Elzgl\l%’]@%%él)ihtelrfg}oe'} fbe Rf(i)rrz]igear{, 2a

aR I'nterreron a- %’b are currently appr OVG&l ag

ADbROFRBOAF LY dnmah &enpmatSmentes BREEY (inROFERORF 14] by Ares-Serono,

. a I ., .
RS RPN L 4% S v
gtgrésen irgBterfieed) T pad mtepferph i brhyrlgierilupg arqi Ppent.
(Schering Corporation) is the reconbi nant form of
I nt eCbeibaftian Asra@nst FREGWNIREN(rin aldS@khe@ferédig oo currently represent

ERHEP b RE Ryt S pBEria R oad YT LA L LR g st
giral réespangt (SVR) &1 2ub6%nif pytidms. cTherfiVBdpoeadieopite fior thps 2 and 3
%i?%t. é(rr\/?%fr{%g%mgf Uh@{tungféﬁy, %acrmllbqnatlolﬂ':a%%%gléﬁées side effects which
pose clinical challenges. Depression, flu-like symptoms and skin reactions are associated
with subcutaneous IFN-o and hemolytic anemia is associated with sustained treatment

with ribavirin.

Other macromolecular compounds currently in preclinical or clinical development
for treatment of hepatitis C virus infection include: Interleukin-10 by Schering-Plough,
[P-SO1 by Intemeuron, Merimebodib (VX-497) by Vertex, HEPTAZYME® by RPI, IDN-
6556 by Idun Pharma., XTL-002 by XTL., HCV/MEFES9 by Chiron, CIVACIR® (hepatitis C
Immune Globulin) by NABI, ZADAXIN® (thymosin a-1) by SciClone, thymosin plus
pegylated interferon by SciClone, CEPLENE®; a therapeutic vaccine directed to E2 by
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al phacon-1) by InterMine, OVN FERON(r) (natural
interferon) by Viragen, ALBUFERON(r) by Human Genone

w@eioentasy REBIF(r) (interferon b-la) by Ares-Ber/BP9)7/052866

Onega Interferon by Bi oMedi ci n% Oral Interferon Al pha
by Amarillo Biosciences, and interferon g, interferon

§1HO§FI1€'[1CS l?errg}%gr%[% V9CC%I16 bﬁi)i{lkeé?eaE)Mép eﬁErﬁe}/aCCIPﬁb}ll baVI r| n
Ewmmnneﬁfemnr, aghgapeusistvhecinetpr Msenta thirepegid aadine, Chron-
{Vh&E 3RYrripegmoi ning ribavirin and PEG IFN (infra)

resul s ina sust ai ned viral response (SVR) in 54 56%

of pa i ents. SVRgEf?Br oaches 80%for type
YTREsh ave iﬁ“é?r 3t HinaREPy Riberamed atsis altt.naﬂﬂaﬂy
aicaoruﬁ)g odlicelss sitHenddfieths: dM’iVl@)hthfaO&eal@ﬂeltﬁd: §e@hence specific

AEapr IR, BRRLESR hprint s g Fad Rk TRe Sttt flides bind to
Raldodngt sitionidate RiNas¢1$ need soed deasalgani t h sust ai ned
treatment with ribavirin. O her nmacronol ecul ar

CONPRUNHSHeF Hf ﬁ(ﬁgﬁtlla)f Iﬂcﬂedﬁ[a? %rgﬂk Ftﬁ'ldrgg d&/leld\goh%lt as anti -HCV

devel opnent for treatnent

iherapstiighayaapdeen lidﬁleféqudéeklpﬁmgﬂwtwt Bapter it b eNS2GHS3
ALRogateaby thON8 Festenn, thiVBIsi H¥EERE hid (N SEBPolfarerya. [Te% RNA-

S5eh 8 oA heltner e arte el e R Tt AR e single-stranded,

posdtiratseh SesRISAl ganomne atdl diisibssentiabynzidBihas AADAXkNGif)cant interest

Sci G one, thynosin plus pegyl ated
sﬁl%}xgﬁ%flgﬁﬁggﬁe % one, CEPLENE(r); a therapeutic

vacci ne direct ed to E2 byl nnogenetics, therapeutic
vacciNHelegydq inhbitery of NSSBarodpagrasecay aeiither #pya non-natural substrate

Ea@h PABNSY RiRRNGRhtioRof Y dRIkitiGe MAASIN thki’&l MR Xes vdth natural

ﬂ‘a %Ot f? g%ﬂ“g it nﬁﬁ?%‘lrﬁ%n- V%O girk%iﬂ}ﬂ I B te?ﬁ’g‘?acztgrn&l%
nadlegsdelayialog eurst borgkemlip be tescelliah i cendend ¢l Gasw a triphosphate to
9(?&%% A%hgﬁt)lyr%%}a%? Xucefeotllgle cﬁrlilgsr}f F‘]‘ o %grlsfco:xl(io ?l% e%\éﬁgghate is
q}mgmnlychedmued! &3 cdlutat knmaSRMﬁhlalm tngari addinemal RXagfetdl requirements
oo S@{eﬁﬁ?lq{&ﬁe\ﬂﬁgggowwp ﬁfhﬂg{orpgflﬁ)@{dnél{cel\lfmlgﬁﬁllt@ the direct

ets evel opnent as ant - eutics
eialuatinswl Badepsides at inhibalgrs ofdGYirerfication toyestl-haped aseys capable of

Liosituthes a2y INGh. aut opr ot ease, the N3 prot ease, the N3
hel i case and the NS5B pol ynerase. The RNAdependent RNA
pol ymerase is absolutely essential for replication wfi,
the singl e-stranded, positive sense, RNA genone

this essentl aI enzyrre has eI icited signi f| cant

i nt ef! _(
=Me e Me™ #
s ‘f H N

1-Pr
1 2

B= adenine, thymidine, uracil, cytidine, guanine and hypoxanthine

The 23-methyl nucleoside 1 was first described by E. Walton et al. (J. Med. Chem.
1969 12(2):306-309). Esters of substituted nucleosides have been used as protected
carbohydrate intermediates in synthetic sequences (E. Walton, GB 12909654 published
October 21, 1970) When the base is cytidine, acylated derivatives are commonly di- and
tri-esters of 2 in which the amino substituent is acylated (E. Walton, supra, J. L. Clark et
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anong nedi ci nal chem sts. Nucl eosi de inhibitors of
NS5B pol ynerase can act either as a non-natural

wWeawstitHse i ncapabl e of chain el ongati on or asP@I/EP2007/052866

conpetitive inhibitor which cogpetes wi th natura
nucl eoti des for binding to the polynerase. To function

o ), e R plsgh hzoRue oL IR0A 99 T3 BRem. 1997

cdnver I'h VIVO
62(b phaelpVade]. tPoSemnpdossi ¢ar. WRe2004002422 )adisten irdtmadiates are

@rgﬁqllyp?en%bgt@ &Wc@ﬂa%ste@s Jvﬁll%h bLid 1991%51% Qt?] Serdid Sy stalline

Ki nases
‘éfHHP‘?lirb%alAn@t’W}@tﬁ&‘ﬂg’I Ofﬁe@@ﬂ%h&ﬁ@%ﬁRéR@éﬂeﬁWﬁmw 5-
Ry ﬁ;@ﬁétﬂﬁ @ﬁ{eymrta%yufﬁlﬁhaﬁgryl) WAL ofrihidat-elohe defil&ives has
imts t ?J ct'f %gglon of . nucl eosi des as
TRiTBR Y ai‘@@” é/&d PHSHP'PY cel | - based assays
capabl e of in situ phosphoryl ation. The 2b- et hyl
nucl BogiQlel 20 \eépublishet Nbesmbietod 2601, E-P.\Sahtnoatlosdi aad P. Lacolla

éi’s o%%%d eg.gﬁﬁ%fglﬁé&%@%&gﬁbége%m@% au%fl and 2 qlkyl

tut |
@mlﬁsﬁsldfgp%ﬁoémuh?g?a;éér & ¥60{0h/RYé ﬂ?@bh%leéé&e@nh@§ @91, J.-P.
%fn@ﬂoss%dlli Q86 RAlIRURE h§@ e nrPRestind Fmd2 40 NOGRstiviruses

e i s, cytijdine, ted derj i ve
ﬁﬁo?ﬁ‘ -and 3% EY twleggﬁ%roz fgmuag halwf% o WRLOMRG635 published
ApﬁBi 2006 . Gcﬁsehﬁ)dhﬁlo@d; A BlkyWh d@nidessl firareating Elavdragekand
Eﬁ?wruseﬁ kIlIJI\I/Sg 09{)1(?4;#)46%39%@85%%@%%559%@@;?—813 SoanmEa'dossi et al. disclose
62t(r61)1ch_b(zl5141clje(7)'5@qs add -FRviSedneados g pnetin WOO0R6589 published April 3,

%%A@ngdsggﬂi et Eﬁhﬁ loé%%ﬁggbﬂ¥£ﬁn%gp ¥R 'CC\ﬂMsXmm]g 4'-modified

zoat e or acet ate esters are nore

peclegsidss. dI q9mes RefhisbeshbrbruasgiBi 200palk- Aeker ¢4 4- ;ﬁh%ﬁlose

nrdid Meddoside aﬁalgﬁié RoraRat B erd-ofidiske X s &t by Flaviviridae including
oxynet hyl - 3- net hyl -t et rahydro-furan-2-yl)-I H pyrim

i'n-2-one derivatives has been reported (E. Walton, /
. Med Chem, supra). In WO O 1 90121 published
Nov e@der p2@nt @flitatichs-dRcloSotimadesisiertaimdniR]leokide ahdlags to treat

H%psa% 19&%%?%§&%%'I*Wot0h%£@§] ]})I&lﬁ‘@{ 19/4 ZOSI%%? R. fStorer discloses

ﬂmlmﬂd@elemvwv@s for tueﬁtlwyloei Hoenge Inﬁ/M B) 4146134 > publéshigé August 23,
500 IZQOﬂsmaﬂh ettei., §@H8§@&§bd@f‘i‘re@tm&ﬁ%@ bt@eﬁ‘ﬂl(ﬁﬁ)mﬁmﬂﬂg

ify treati Fl avi vir and Pest r
m)%e%lp}zwlth aecosidey aROURGE| By 1%‘%04fpa:bﬁih ﬁz\?ardaﬁdzom R.
Devdsiet mﬁa()QZAﬁﬁﬂ&tl}ﬁMbﬂ hatlestidp fdr|tre3t1n§91@3/ vifus. In WO 01/79246
S a u 0 [ e t
SPERbI P hEPLER, & F Il SRS s P Moo
pubpcplghh (ﬂon]thn ae&,meZl@Oﬂeraj disPase SomE @3@29%& pldj.hshed April 25, 2002
Sjﬂc?ﬁll WOZ%S %w 2@%9@ ngﬁ & Qveﬂretiacv.' dééc‘idsg Afcleoside

mut at i ons. pu Ilshe
compounds for the treatment of viral diseases.
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2003 G Cosselin et al. disclose nethods of treating
hepatitis C virus using 4'-nodified nucleosides. In

wOeRo0s089418 published February 3, 2005, R SeCF/EP2081/052866

al . disclose purine nucl eosi de _anal ogues for treatnent
of diseases caused by Flaviviridae i ncl udi ng HCV.

Qa hefn % 89&05%98' Bf ?ﬁbsec?m er 2 quo%hﬁéh ?elpafl cﬁscﬁose a series of

nucl eoside anal o
ca«rb@@ftch@muddqaldv@etmdt@ﬂmt PH kulsefslrfedthvayeamoentm OICV Rfections. In

RO 5@64/9(5755% gﬁﬁ%h&‘ﬂ &JB%Q? ﬁez&)%r BVigdt Y23, difllosk El%@l%bsn&

viral djseas ubllshed August
egopounds thad igfipit OéBNé\l dep&né%ﬂté?é@\ i edangpset “Fléﬁawéwdes
8 clpdcaVe it piiblRhtibh @aeiptinhdidly Q'nlfn@ﬁltyl Q’nﬁydﬁbiyl“bu'bbt@tluﬁi@&iﬁ&omdes

SR BN W?ﬂaﬁ%dl g i‘%@ﬁ? Sur el b fisdBe Hisjeoside

tderdativesgviGVinhibiuRN Al de p it Aif 12y rperbie ankledetiiod sadfereating HCV

%?echl%g Oi.n W&(%ZQOW%? ﬁpsﬁe(ﬁjj 259 %%0%, c?;S Qfarrollhet al. disclose related

e03|d onpou
mémthﬁlrw ap- mﬁtbalrlb@ﬁes@%iy@@ves mhewn 0»/tR90i3 0n pphpnalyeubstituted

Oﬂ o %t%yv fﬁgglng?ad@égzﬁggsa}lﬁesa eogiticﬁlrkﬁgtlo]sgﬁﬁle@ample ofa
lg il el S rriglleg il @ E@é@éml %0%@%%9/%11984)
aisabseshmﬁltmeﬁﬁ@@‘v Bldymez&%y 4BxmiBbat-((@R,3& 4R, 8R 5 ¢1hg8fx@-5-

| t th t
B G TR LR AR oL S8 n wo
Zﬂﬂmwomﬂlﬂ)lphtd ]ashat;t 29a2ﬁ@ér19 Rls@0g3|. dBcloBhater'els ofal .
%{\%ﬂ‘ PR8idP Hglll 11%9@81% RERNAN eh t iNiA Qial olymerase.
pendent viral polyneras nucleogﬁg

di sclosed in this %bllcatlon are prlma

2' - nBEhylubbearigp o WOSIHSOP It %laowdémée@tﬁ@ylﬂ?dq"%
E@@?drﬁ@l%éﬁaesp dRtlosdiglk Wddloy caddmin 200doroducl®sidedtd @&dt FRLV. U.S.

eosi deri vat.i v
Bk R DR TS T, Br ek e B dslos
Ho\ly at2e tiorenuclbosiODRHA 062 812 tpabhéemstiod tegatity B2 HCV2HIY, and

%no?mtaﬁlhﬂlkgro%fe Q%l()n dl%&ﬁlcgﬁﬁ Jrg 1@&5 oq tl%ea% 'ﬁ%ﬁ}’ ub@tli]tglent are

erivatives whereln the base
élptlp@dal |y substituted 7H pyrrol of 2 3-d] pyri m d| ne
radical 5. The sanme application dlscloses one exanpl e

of aEl%puﬂTﬁtall‘Xbrﬂ@%sﬁﬁlsv dgepafitiSC Vadilis] Plaliveidag! 16t}( International

hﬁ*ebqng] glan Agpv*_é-\feé@ﬁg}h@pég%?gé&?) %g'v%%ﬂah %as)g descrlbed the structure

detiity Ratior(shiPRf 3RNARIfid})mdlcbyidesthsy ihibition of HCV.
hydr oxynet hyl - 3- met hoxy-t et rahydr o- furan-2-yl ) - H pyri

m di glé)% f?(/[t]le ((sr%?gééslhﬁl \/V‘Q[eEQ[ﬁW@ 9%91? %lm}laf’eh ?&h‘%ﬁl&%‘[%nal
Ehn%mmﬁ e@s\m@élr_@lé%qs@ﬁa@h V. s 200 ﬁ@fanmis C@f) RM&5) describe the
derarEant pRVhatbkktiPRIYERI8Enucleoside analogues as possible inhibitors
of HCV RNA replication. The authors report that 2'-modified nucleosides demonstrate

potent inhibitory activity in cell-based replicon assays.

Olsen et al. (Oral Session V, Hepatitis C Virus, Flaviviridae; 16th International
Conference on Antiviral Research (Apr. 27, 2003, Savannah, Ga.) p A76) also described
the effects of the 2'-modified nucleosides on HCV RNA replication.

Non-nucleoside allosteric inhibitors of HIV reverse transcriptase have proven

effective therapeutics alone and in combination with nucleoside inhibitors and with
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PCT Publication No. WD 99/43691 to Enory University,
entitled "2'- Fluoronucl eosi des" di scl oses the use of

wW@20rAains®' -fl uoronucl eosi des to treat HCV. U. B T/ER106T(052866

hb. 6,348,587 to EnDry Uni versity entitled
"2 -fluoronucleosides disclosgs a famly of

ﬁro_tg 3 {%}. QDn% ew'%%/iergﬁﬁvls‘lesseog%l Lng{clﬁg jide, %]{Cﬁﬁ ﬁg?@}nh%itors have been
é‘rsoltlbédsmmit dropurT@slyht vandlsgiaget dfoleselop memrendudihgusmgimidazoles,
§}l¥ qfﬂs‘hhﬁ%tet 9[ W@ '0?/:21'79??@'{ Pﬁlsﬁiﬁrﬂﬁo @l"(ﬂl wd 63/ 80025238 11 OBeaulieu et

itis Flavivirid th_Internationa

oD TR Oriialt |- Hehulicures Sb LS A5 1B, L Fpdien er al WO
Ssearvaain );Gadolrs, deac Behgrdutthg. Bio 0800 4 asAtzy behyothiadiazines (D.

BRauiess?IRP odtesty? KB T8l et Ofiate apiR DU al
WO ail yD1Glalaer;al. BEOHR00AS hatl).Chail et GO @2G08230A, D.Chai
N AR R g BT
%@Qﬁﬂ&7577eélbthlﬂmlmné@éﬂdlé @lreel @b gly Oai)s?,/ 1@6§%h)m@zoth10phenes (D. C.

Yamgﬁér{cpf R, @faﬂWd%%lgz%@b ﬁﬁﬁétbpﬁuvﬁ&e(sathEﬁa dr8PYt6,492,423

ifie nucleos des. denpnstrate po
Bttt sl O 00 PE Db ripHas (ersior o abgR02/06246 AL);
Iﬁrﬁi’du@ddl@ies (TQ@. @aﬂ@eﬁﬁl ONC. W ourg PO (IOVIS37@)VtIﬁdiﬁles (K.-H. Chung

il VL RSP Aoty B 8080 s LIEITURTGR B Youpe wo
A 6)578l b €. thmser albBED O W@7@1f At 34 afioxdpgrad’s {Roililfoved al. EP 256628
RSO 1550 Rer M, YR 0Rh 631 1001, DR, M 0985 68 495)

reverse transcriptase
have Eroven effective therapeutics alone and in
conb hal'Pd AratFash hirenased ase MART Breedfer disggvery of new anti-HCV

’vMetr I oh eve@esmm biilikBed May 28,al098, 1M SR eStedod ef al. have dlsclosed

nucl itors een de
R N AR TR SR G sy
Chahuﬂiy oyl Chemzharugalodbds;259-Ha73;Hd FhiAnstoodet al, Prédration and use

QBT Hriy HRROLIBO Blg%%gﬁltéﬁgegl% 0P8R U DE-19914474). n

VOB 126G pblishied April B0, 1883 Bl Peliueg eflal. diplosd oo7argsm-based

ﬁéﬁlde M8 &R on (ke N3 pﬁﬁ@ééle' eu et al. WO 03/0010141
benzot hi adi azi nes (D. Dhanak et al. WD 01/85172

nak l 03/ 03726 ffy
o GioBaBEat bufione Eeriogn &1 [Hone dopnany e ublished
Ahgdlsi 9Vm9(1*4[(]5i213s’|=3ru19t E‘]’lﬂl digl@k pepMRALRDBERAS thke HKV protease.

g{)g}g %)Z%%!;% Pms?lgg ﬁflcgo g 2%% (Y:] S ’Fsa&ﬁ{z%g b a?tda s%e macrocyclic

Oep0d854hich empianiy irdplh@qregf hDHQY N\%lmgte@qd A‘ISenR of related
Eﬁkﬁ@ YR ﬁgélﬂ'%gtlingléﬂeﬁﬁ Hgaﬁgé%ﬁ%%sprgéasep‘hhﬁ%I[saanﬁthave lead to
the 1dent1f1cat1on of tripeptide derivative BILN 2061 (M. Llinas-Brunet et al. Biorg. Med.
Chem. Lett. 2000 10(20):2267-70; J. Med Chem.2004 47(26):6584-94; J. Med. Chem. 2004
47(7):1605-1608; Angew. Chem. Int. Ed. Eng. 2003 42(12):1356-60).

Other tripeptide inhibitors identified by Bristol-Myers Squibb have been disclosed,
inter alia, in W003/099274 published December 4, 2003, in W02004/032827 published
April 22, 2004, in WO03/053349 published July 3, 2003, in W02005/046712 published
May 26, 2005 and in WO2005/051410 published June 9, 2005. In WO2004/072234
published August 26, 2004 and in W02004/093798 published November 4, 2004 further
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Bl, A Attanura etal. WD 00/06529); pyrimdines (C
Gardelli etal. WO 02/06246 Al); pyrimdinediones (T.

wW@R00Ba1d1ey and D. C. Young WO 00/ 13708); tri azPCEEBP2007/052866

(K.-H Chung et al. WO 02/079187 Al); rhodanine
derivatives (T R Bail ey and ) C Young WO 00/ 10573,

sipeptige SRR ApitlE R0l ANt Endhu pIKORNA0o
WD20paHG 7214 rblistied Aprdll28, Zﬂ@érh NQ@?@@ a78:dx4R9e stillod@her tripeptide
d05NR3 ﬁ&%&%ﬁ%@@%@f%%@ iy v@oml:s%so?% 819@611sz April 7, 2005,

di.scovery of new anti - t er
nlk§‘ﬁ@HaW zzbsc Qﬁgggicrquc i) lnlﬂgtt%(f’(ﬂ HGV §I| 3 seyiggprotease. In

w@ Qb@IS@EEBSQIE ehhsd RS0, 2006| V.6V cddzh Bed 42 Bl BistloksSinBibitoReof HCV

gﬁ a gv %}5@% \fg?/gggﬁ/é% 2 Ha%igﬁ/e%]?b\%& %Q‘{)ZS Zr %hu rghsclose

fagpacaidesns mhbiwseofdf Slapronasaatn W Q@Y 03187 iaue $n ‘aﬁ)02/08256 both

Bl L ARnt oo, SRR RS BB HABMAA Braciivs:
piiodenso sladVinde HEAp lsmtﬂah@cblapewuwéqoﬂIi\ﬁdutrbv\élbmt ttllh@lsclose

%ﬁ d@ru‘ﬂ{lﬁﬁ‘&% of {He 0%213534nm behes ﬂ:u%hgﬁéﬁrlyec&%ber 21,1999, L.
99 and in 0/ 09543 publ i shed  August

9,
W PRese et elndieclee halerenyst Rpddp gﬁft“fa&‘ée% WHF%H@I&CV@W%WS%
M di o eFs@dopeptMBR0/ 59929 publ i shed Cct ober 12,
2000, Y. S. Tsantrizos et al disclose nacrocyclic

t : g?ggélesglgzra\ség l})gsg%l%gss pl%ofeaes{%tnahlgﬁ rgslr?t g [ Sr%%f? trlﬁy(i_r%\{y %lsmtro—
hmideglrivitings Ehsionk.di el IBBRE H@V@ﬁ&éﬁ}ﬁﬁ dade K. ef al. Antiviral

bnawfr} b BPCRDRLDAYS, 19RY, 1%@599&11&1%? Rt dRabh @R 1078, the

trip derivati've I'i nas- Brunet

&rmBr wbgtltlwdon hsamid thh a léﬁe@ombmanézmlafﬁer procoyeigg a para-
@62}6)11‘661&%4)‘6% infestigd®d. Chem 2004 47(7):

1605- 160 Angew Chem Int. Ed. Eng. 2003

R i S DR b B R B or (Chust e

dersdledad etti 1996 B7dR2%&7237. WODB/tB&IRTehpleltyl the keack authors, SCH

%%gﬁﬁlﬁﬁatév%éﬁg%g o \”@g}? 0 3@%@9@%‘ %%gignr“fﬁ’éd ds a9 otease

NS (Ghe M.zt @lutﬂzm%eMeW%Letzd@@ GA9-h952). Nanomolar
m{a@a{qg@mi&@ mnbt tzxngs I@g%tg%u REzy%he g&%%nomlmg Q223 6f

| S ugus an
%PV%WE&%% pn jhe BaggmE tﬂﬁémfzf pé%ﬂ &okestk froqmdeech, is a

p@ﬂanhmhmitsr Wegeeerdi ﬁﬁheﬁﬁﬂedws soolang & gFkak parelstd Lahd B, o-

n 005/ 37214 8 0 .
PR 00 By RO SRR Mo el ATyt B bt
t#E0. i nhi b|t HCV I\ISB pr ot ease. | n WO2005/ 030796
publ i shed April 7, 2005, S. Venkatraman et al.

di s CT%%IW &913(/‘541\%@ Whith BbivQERvad id#eiibRh § 8&veA®-phase HPLC
eE)srse%} v% an N|S?>/4A fusion protein and NS5A/5B substrate (Sudo K. et al. Antiviral
Research 1996 32:9-18), especially compound RD-1-6250, possessing a fused cinnamoyl
moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193. Thiazolidines and
benzanilides were identified by N. Kakiuchi et al. in FEBS Let. 1998 421:217-220 and N.

Takeshita et al. Anal. Biochem. 1997 247:242-246.

Imidazolidinones as NS3 serine protease inhibitors of HCV are disclosed in WO
02/08198 to Schering Corporation published January 31, 2002 and in WO 02/48157 to
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WD 2005/ 058821 published June 30, 2005, F. Vel azquez
et al. disclose inhibitors of HCV NS3/ NS4a seri ne

wWeeoresss | n W02/ 48172 published June 20, 20PQI/ER2007/052866

Zhu di scl ose diaryl peptides ag i nhibitors of NS3
protease. In WI)Z/ 08187 and i n"W002/ 08256 bot h

ed Ja 200 a Qs
BHSb! SOER spADY Bty Ayl YR 02 ) oy G685 %0, 2002
BL@llulns h@d @aﬂmapyn@lldln@m@mhmuom ehNE3 rpteste. al .
di scl ose peptide inhibitors of the NS3 protease. In US

6 006123 3n Bt TG Ers RECRIDAT VA Aclud R HEV 1RE:S SR (lﬂﬁt%rr?a'l

dlsclose het efocycl i c pe erivati
B%’F‘HP? Fé?@’t%@]é“‘i)ﬁ&i(]e]é@é%sel ﬁ@? %hﬂb \Been reported by
Bﬁﬂmp@pkigalmrmbwatlsalbswoaj @cblaﬁgﬂam&]ﬁmzt@ afé ANA 246). Vertex
% (# L @ §¥gp 31 14@8 trlhydroxy 3-ni trobenzam de
SRR FLSU R TRYPEPT BBRC 1997 238: 643- 647;
Sudo K. et al. Antiviral Chem' stry and Chenot her apy
1998Cgr_n1)'8@)i0n itlmramd\ivhigh RDBsWpP8Bs pasdtaRDB-MDT 8trainkdias become well

%ﬂ’@l‘i dse#yg%dch Y6 &6ki QRall dhEndM A J""Tthﬁ n%c%és1&@fnﬂ%to‘f@&ké?osed
er processing r enoxy group
hireingg @eﬁéﬁnhgieﬁwwth@rd%wowéeﬁf%\éBglrmeéase inhibitors, non-

QMM%M@V%W&@ inHibit&, VIOV reRsR ihiiBitist Ak ofHeRdlasses of

gﬂ%\/ejsf S §)8;}%;5‘{1§E§'3r1 mléllf(grg,hghé%g ’,6{811 7to7r§é§|iig éﬁ‘él%i@rls,nribozymes and

asickeadeadigbmodedtides érnergeisndPanidevdldpadrthegyr witledsole\enmllemasndidates

@q %Qltn'bgﬂaﬁga %ﬁe&%@p g e?@foeh Ji%&&ﬁ%ets T@ (‘Q(F%gg%ee%t ﬁLCessﬁIﬂlgI combined

poh éf@@ylrlag@dnmerf?ms moVcinssicglyonedifed evigyarentiad] bsaweful in

ashbiBYEsh Rith then AeS)sRs lQJrei%Qh&ﬁIsbd’ e inhibitors based
on the macronol ecule eglin c. Eglin c, isolated from

| eec is a tent inhibitor. of several seri ne

pr ot b glajed B pheuesent GV f piogige sew £ogipgupds guethods and
ey pat it Somthe Cleytmese ofnHos ukfedtbd with hefeiisra WrusA. et

al ., Biochem stry 1997 36 1598- 1607). Thiazolidine

deri
oo UGS IR U0 R RIS AL N B s e
etV )W@Bagggghp@péle(@ggbc ggen@st AInfopngtely thadir practlcal utility is

Fese@hald gygg/gb égtogs ]F%)stl ep%%?ﬁhﬁlrﬂa)éoﬁﬁg@é;;%% ety ﬁfe(ﬁ?e%@ly limit

essi ng use cLn nol et S ut ed
ﬁ@ﬁgsqspk9m Ogﬁl&nﬁdeﬁaﬂe 9@5@.&1& Wﬁgﬂé@cd ré?qunéﬁaH@% of the
andeBRNRzRAVAIVEESn dVeE@nHBEATbobtifE] Bhysival grafdrtiedresteict @irmulation

%técrns%%r %beho&g} 8%%131%)%%%]62%%3%%6%9%13/ ogﬁle%ctl?xlfet 1%greetdlenlt

Albert introduced the term prodrug to describe a compound which lacks intrinsic
biological activity but which is capable of metabolic transformation to an active drug
substance (A. Albert, Selective Toxicity, Chapman and Hall, London, 1951). Prodrugs
have been recently reviewed (P. Ettmayer et al., J. Med Chem. 2004 47(10):2393-2404; K.
Beaumont et al., Curr. Drug Metab. 2003 4:461-485; H. Bundgaard, Design of Prodrugs:
Bioreversible derivatives for various functional groups and chemical entities in Design of
Prodrugs, H. Bundgaard (ed) Elsevier Science Publishers, Amersterdam 1985; G. M.
Pauletti et al. Adv. Drug Deliv. Rev. 1997 27:235-256; R. J. Jones and N. Bischofberger,
Antiviral Res. 1995 27; 1-15 and C. R. Wagner et al., Med. Res. Rev. 2000 20:417-45) and

these references are herby incorporated by reference in their entirety. While the



I m dazol i di nones as NS3 serine protease inhibitors of
HCV are disclosed in WO 02/08198 to Schering
w@opotEse on publ i shed January 31, 2002 and i nPQNZEP2007/052866
02/ 48157 toBristol Mers Squi bPO publi shed June 20,
2002. In W02/ 481 16 publ i shed June 20 2002 P. dunz

ohs 2Rt Qz}f%zeglr‘% tS]i)ecr}?c enggfles, en h)ﬁC{rOf\lsﬁé\}he ‘ide

granstformatlon&czhn cal
tdrep O qaREBOéxetr%e(lmteelrhyaionFapbaﬁo nlmmlEaitprryceSies e) and
HCV hel i case. | RES i nhi bitors have been reported by

I rma (S (0] 0l1z¢ or
( mﬁ%s R&&%m’l\%}; @gﬁd&ﬁéﬁ {eRROBY raﬁ&rﬁvthémqye%ab lized, fi

has di scl ose
Hem eyl PR rtcafﬂdlzeéo it %‘P?tdﬂ ?@%F@wmmvea Oégbﬁ present
BBt @5 &1 th & (Sitraing fﬂﬁ'ginaﬁts vath @kislogitaldiabBERsTET Wddl examples of

R sl SRPERG g bRl P R AR donsy g o 2
fainc ot herietp o€ theasiidecodPyupd] Wisla®e, aayhitiontooogher lipophilic

RRRHE 605 tﬁx@ B\/_ﬁ%xg gi%@?{g %ﬁ%hé apllnto?ertf ?a\%&/erﬁgt\ﬁlzed in the

protease In er classe

design afipramuckaetidgs. i Thepoproppdeotites F@:rah@ehwdﬁhmﬂdt%rd@glkﬂmé in vivo

totinBlatOmhs activieRBZPIBAEJANd antisense ol i gonucl eoti des
energe and are devel oped they wl | aI so be excel | ent

candj date f.or comhi natlgﬁ egwer aﬁ% erfer OEFB
deri | E““H%E/%r"‘ pipg HESRRG %%rg F 1APIAY mbg
gvistrblmesblavll trdcnahfrst-phsrekarinsbatid gohenll ead the livedi @ ptédization

fc%[hgl olrﬂtlol?le[ ol %F’llﬂle gptr%ﬁgg%tg%ts a%}b %{Vig{eﬁteegr Iﬂ?an Zero.

nUC eosli erei osea. ect
@pégemtlorlw émdlsmbutson epefiitasrit deesients ol tihre sweedss dEhe
BRI CORRP AL 8 '3§01H%Et1\;é%?ﬂﬁ>{ t@ﬁ{sﬂgﬁérs of 1R RSyt 1BEhE&Hular

W|th lepatitis Vi rus cl eosi de derivatives often
Hekbglitna it th&ﬁmerwﬁ%fran{réwg L i pagsiye tiamgporiar prdive Eapiposkof the
ﬁﬂ\i’léboﬁféd)y&:ﬂldr}ﬁﬁﬂ}ﬁsﬁfack heowk apaeH.i "L‘h@{&@ﬂhﬁg must be designed to
Unf ?Q%feff ‘B%é)%ran opg%)th%%g%g%rbl dal | tl)é 6&3[chg1(g tgg teJr!ger‘[ncglFs%r
percqpierstl es frequently limt the absorption of the

nucl eoside fromthe gut and the intracellular

concg tfd@ttfaﬂ cﬁl{er§ n% 'of‘e% gFe g{dn\/&)t Ye@lsacﬁ%ansport systems

secon subopt 1 ma Sli ca &?ftl e restrict

lr%@lr?@ﬁ it th@rbrkﬁbrwﬁ@r Wﬁ FAIEHOf | létq{’) dape seferihelnisgivcghich
gial b ahpo@inttrbie uapidtéﬁﬁ ahl gﬁﬁl% 848 absOk PRIt T}ﬁtcﬁﬁdv@? ¢hat these

t he term rodrug descr e olr%ﬁand whi ch. &c ded
[TARPORSY HCHP 6F 8&1@ at%\El?‘ia ?@F?B%& AN GAERRE PEYVIded a
pevahdltod fordmngideliveat (10 Hetadaandatﬁmmecmwu@r@mulaaom 5(1):85-

4A‘E He@%@i‘?‘? hgftfiée\fg Brgx %&%acﬁ“%&%ﬁ%ﬁﬂ Héal IThe 8nti—herpes

dndon ve been recently revi
cledsidesragpelovistang jganci ov1whe1d1@lm tp@Eamino acid esters were found to

B éfﬁ@ent@@gghs%égéd iffo cells by PEPT proteins (H. Han et al., Pharm. Res. 1998
15(8):1154-1159; C. U. Nielsen and B. Brodin, Curr. Drug Targets 2003 4(5):373-388).
The L-valinyl ester of acyclovir and valacyclovir were found to be substrates for PEPT
uptake (G. M. Friedrichsen et al. Eur. J. Pharm. Sci. 2002 16(1-2):1-13; A. Guo et al. ].
Pharm. Exp. Ther. 1999 289(32):29509-29514; M. E. Ganapathy et al., Biochem. Biophys.
Res. Commun. 1998 246(2):470-475).

In WO2004/003000 published January 8, 2004, J.-P. Sommadossi et al. disclose 2'-
and 3' prodrugs of 1'-, 2'-, 3'- and 4'-substituted B-D and B-L nucleosides. In WO
2004/002422 published January 8, 2004, 2'-C-methyl-3'-O-valine ester ribofuransyl



10

15

20

25

Beaunont etal, Curr. Drug Metab. 2003 4:461-485; H.
Bundgaard, Design of Prodrugs: Bioreversible

waleorastiswves for various functional groups andPCHEPRI00Z052866

entities in Design of Prodrugs,, H Bundgaard (ed)
EI sevi er Sci ence Publ i sher s, A]n\er sterdam 1985; G M

l etfg)r theettraeat of gpr vzl‘lv%r%emfect%%\s/ Icfé%\glfr}}aégeﬁ%igédzﬁgﬁé trials for
@Velat@_d g_@namhdd\f MR8 3 Whigheis belteatd toNestthe Reline eRigy4 0P OB = cytosine).

I%P\A@Zoo‘l@oz%‘@%&thﬁﬁ@d fa5f 1008 ‘?3 P %&nﬁ@&&kﬁ Jr EQLBBEAT &fes of 2

by reference I heir_ entiret

PhePredeeorinetd én§réal?faeﬁteé|w1§9ﬂé§ﬁ fgp@@.ﬂf%ﬂ%ﬁ?& flmgvirus
ﬁffécﬁanbuﬁr@h@sﬁ@v ihRetiat! Ty &0 Q0POUsITEo0 dubidhed Jle: 24, 2004, R.

n by non-s ific chemc roce
SRRt ot POt BE thd e dhten Ghy- CarlaR dgiptives of 2p-
getiybuytdsinbakn WO2084/Q681 9|2Zp).d)lishm]ubxbﬁm()@4 Ry Stoadryez @lddisclose a
81'ie8 o%gsg ’fOIJtHe hﬁ% 1{5}2 tf? 6°Jaﬂ}1§1*h%n%’[ﬂ}3? und. of the
pr es I 'nvent out form ng’ fragnent's with
tOX|coI0|caI I|ab|I|t|es 2ﬂ&mal exanpl es of

pr odFugs 0i8Ae LRtssued Ao 3d, J h%nl\éa%incﬂt ahidisglopaacyl derivatives
bﬁépla&ﬁlopcry%sﬁfetds @%cﬁﬁg’sﬂﬂs@fdl fd}lfﬁqtlhgpﬁlénw&h NAICVIRIfREYn. In

f Al k I her
PrSBnIr LU/ EER R aRTBh Ef: A h Ut T S5p 05 oY Reo-
ﬂu@@tz foirethyl lopidindeithukd hdefid dor theatihg palgsitgritbhn HCV infection.

g§ ilﬁhclaa eg\]‘o %1%?&)4B§W%ucbhsk9etdt lgje%SLha(%}‘r;l D3 3%05 )fdA C}\/[szun etal.

n vivo
dxsdpmﬂndmdﬁatytamlsné and priodgigs tladredfivdachedre abafuh fpytreatmg patients
Mtﬁwgﬁ%t%e absorption fromthe gastrointestinal

tract and first-pass excretion by the gut wall and the
liver, Optimzation of trans - eII Iar bsaorption
t hr olighPHepRRt veptiop is dﬂr@at@ﬁ F%ar dAjacva dedyaives ¢fghamino-1-

ZEeR@BR,ANSR 7B zxailhﬁho@,f 5I}bardiiyﬁiefhybatmahylc@&ﬁﬁyd}bemtan 2-yl)-1H-

RATEPE 22 TR s e PO B BB R

enterocyte. \n tracellular nmetabolismin the enterocyte
can result | ba55|ve transport or active transport of
t he netabomrmﬁhby ef fl ux punps back into the gut

| unmen. The)gr rug must be designed to avoi d undesired
bi ot r ansf®r ions in the bl ood before reaching the
target cell receptors. Peptide transporters (PEPT
prot eigs) ate pﬂmﬂon coupl ed active transport systens
| ocal i zed 1 n tﬁ%i (@r ush-border nenbranes of intestina
and renal epithelial cells which play an inportant
role in protein and am no acid absorption. The

di scoelekin thatndebﬁﬁﬁnﬂy @eﬂl&lﬂ@lrﬁorﬁylsd @ﬂiﬁp condiding®d Cat anbranched

upt acl)<re brg}clchdeﬁ% ldz 5ur?bran81 rancﬁec{:j aﬁkeny o %¥é19§19y1 %nd Cy 5
haloalkyl; and,

hydrates, solvates and acid addition salts thereof.

Compounds of the present invention are useful for treating a disorder mediated by
HCV the invention further comprises a method for treating a patient infected with HCV
with compounds of the present invention in mono- or combination therapy and
pharmaceutical compositions containing said compounds. The invention further relates

to a process to prepare the diacyl derivatives.



10

15

20

25

30

powerful tool for drug delivery (T. Terada and K
Inui, Curr. Drug Metab. 2004 5(1):85- 94; E. De Cercqg

wW@pa7M13139 Field, Brit. J. Pharnacol. 2006 PCT/EP2007/052866

147(1):1-11). The anti-herpes p{pl eosi des acyclovir
and ganciclovir when linked to am no acid esters

wer e effigientl ra orte

PEPTTfpl)r%t@g]I quTﬂase'_}gh%ntory 'TC){IVH}SHP 2RO mine-l ‘ij ((%8%9@5(}@)§ Y.
dihgdroxy-polgydreynigth i Je sty afrtdathrOBﬁmm -A;yDCUi rpyribridip-2-one 1-4
Hﬁ’sﬁﬁ@ﬁ isA8%3 Cf‘ff(}g’)Soﬁl?rﬁacﬁ)%@et alTQ%)rlz)' Vlﬁldlﬂiéla bﬁ%t% iPlvould be

acyc ovir and val acyc ovir wer foound subst rat es

flgsirablepr prpyidedaghy bloogddevels pEhifite adieky él%hﬂalit H@{jpolymerase and
{:l’i%ﬂdbmloxﬁ;ﬁblrapl@?elsl@{cﬂer 20nditids thée midimiRtithabp &turﬁ@&éfﬁhe virus to

g}tu%éf an h(%fo sgl%ém%r %Ss%%ﬁé étrazlgego ufégigﬁ]ifmu%]ggeés may %9 ?hfp dult to

2c4166(v2)/\71‘417tﬁe Haont nllldhedﬁﬂéOBAddﬁG@l@ﬁlchmﬁrbﬁdﬂéld plamoaoiingtic and

él%g Cf‘alu%ropgrrile 8%%%&&% a‘thBeJelSj)} gét rﬁﬁ? t bloagﬂg %1‘[; Elj“he valine

pstar Irfulisdeen dwestighied wor poBlUPOORI422 publ i shed January
8, 2004, 2'-C-nethyl-3 -Ovaline ester

ri bof/\ﬂﬁl@'ib?&dtﬁgtcéﬂﬂlﬁﬁiesf € d&d@ﬁtl&d}eﬁﬁm abisio !naﬂﬂe\fdlerritl‘i’i@ﬁlon of

i nfec eni x orted i cal tr als .for a
FUNR? @Bﬁlpt aﬁlaprmmgt@ 3 s e?heflgcaiév alaigagdipaiis Rroperties, in
viad traest@siia@iond and salety BrGﬁl@ Mh@ﬁtﬂpﬁb@x i1l - &’@11210&4% 0029RRing that

gelzlqgﬂrlFss sqgnqﬁé]aglg Fxpselrmi2 Ogagio Lgdlepr 5 r(iit?f‘?cséluPn f?prog,rugs éor oral

delivaty lbcladchemtmumg§g§1c¢@$ aqupous mublh‘e'ahpm:ﬁnh@w and chemical

£t5ﬁﬁiy‘4&ﬁ1&%n‘aﬁﬁr§%§ﬂ%d‘ Al 'rélQasE@"tHe%E@&é%Q@ﬁr pdsht VIO

2004/°052899 hed June 24, R Storer etal

B EIGRE0l. Plofcsstesase é‘?et%br?é‘“ﬁra@ﬂé’faélfH’%F?réff‘edSaw@l%Pm%ﬂf the

grydi@inuviase Binidbed MBI BMunoyt osilyrr. {IDW Q@(5384F(8?-461 485).
orer et a

bI i,.shed Ju S

Bhig i B Op ettt o 5P Srachp B Ehics P p e S chyfable drug:
dergiiv@tdcviess which b 6)d8diGab810 i ssued January 25, 2005,
J. A. Martin et al. disclose acyl derivatives of

- aﬁ'hﬁ?n&%%ﬁeﬂ %ﬁp@?}q feg{e ‘hsefrfa 'sﬂb; %%!E gh{cﬁﬂ%ﬂ'oﬁﬁ provide

patl ents wt ection
W@Bgﬁb@lgh@rw&a"e&o%‘l di scl ose diacyl derivatives
of 2'-deoxy-2'- a- fluoro-2'- b-nethyl-cytidine which

are Hﬁ@ié@mﬁd@ﬁm&ﬁﬁﬂ&h@ el iifRhBoHeke 1§?Bdg|g%éélgaocom pound

i nf e tion catl .

RAGHES Orﬂ“@wﬁaﬁv% el GereifgPeven et al .

di scl ose 4'-azi do- cytarablne and prodrugs thereof

whi chh arogharsefbodirhart of tegiresegt paen tent themsiis proided a compound

. \ - b s di o

%égégcﬁﬁ%ﬁi}ggﬁpﬁ Jg/f}f‘e\%eg{??zvgs;k‘(l‘gp A BFbrﬁy’P i& ﬂr‘éﬁ}l A BUBBE Ho-butyl.
((2R, 3R 4R, 5R) 3 4 di hydr oxy-5- hydr oxymet hyl - 3- net hyl -

tetr m@ra@pf ¥ Q We)n_t pﬁﬁlﬁ)ﬂr@ﬁﬁltdpﬁentlon there is provided a compound

according to formula I wherein R' is ethyl or iso-propyl.

In yet another embodiment of the present invention there is provided a compound
according to formula I wherein R' is iso-propyl and the compound is a hydrochloride,

mesylate, hemisulfate or sulfate salt.

Another embodiment of the present invention is the use of compounds according
to formula I as defined above or a hydrates, solvates or acid addition salts thereof as

antiviral agent for the treatment of a disease mediated by the HCV.
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2-one (I, also referred to as
(2R) - 2b-net hyl -cytidine): wherein Ris independently

w@eloea1a® from t he group consisting of C2 5unbP@rEPZA7/052866

or branched al kyl, C2 sunbranched or branched al kenyl,
C 3 5cycloal kyl and C2 5 haloa yl; and, hydrates,
sol Vgt t e nrgbocﬁme{@ ﬁht rese aﬁ%&e?ltl%)rl? &t Ee usetoclgocnl%%oungs accordlng

t he esen 10N a
o fgomdlarl aﬁédﬁlfmd@@OWOWdTMQ& solvang oroagid &ddnthm? salts thereof as

%Wa%_%ﬁt fh MH}RQIJH%I’[H 5‘@@45{ Dk #hAah S/Qferﬂ RHEELERS and/or at least

oun present ‘I nvention in

PRtV %ﬂ@ﬁb‘ihﬁ ng%tﬂrﬁé&caw %frJaCMrfarrWﬁé@a&mwofa disease

fREPEeS Byl thesI(ont ai ni ng sai d conpounds. The invention
further relates to a process to prepare the diacyl

der %ﬁ(t&tlh\‘e/ eisrtﬂ-ér%? g}ﬁnh?ﬁgﬁ;érege Slr?velrlﬂgh I?sl hle § to}n\fmh}{dsogccording
th floyrdnloxyas Befiryadrabrynet dlyidr esraoligtes eretcicduidinan falts tres @A for the
élle?e%llﬁlé n BY 4 H@df&hl@legt {3 ?re&tufg’]eh eapeel%g 1q{e‘a%k(?ﬁéeﬁ(ﬁ/‘] -P.

ossl et ah, supra) inica tice
woul d b e desirable to provi de hi.gh bIood | evel s of
1- 4 £8ot4ar ERPYAISRT o the Proverp anyerEpadieha e afrepppynds according

toofoRhuMITre Heﬁ@d%'b&v&&d@lﬁycﬁﬁeﬂ sblv@asort et additid 1¥ake tHelh®f in
ct

rtunlt e virus to mutate and t e or
PEERpetith b oZleny SRelipritar SR MG vl s Sgpe Sniviral
afjchf thaU trthilio reglivhgve o HEN fohtheaepnitionuellagosdidenent for treating a
E%gggggﬁm&%q1 h%ﬂﬁﬁpve t he pharmacoki netic and

properties of a conpound and thereby optim ze
the bi oavai | abilit The valine ester 1-5 has been
i nveBtstyapethesgmyo g@th@ﬂorqsemt inyyitioa thergdyRrgvided a method for

ﬁgﬁﬁitgdi?&@a%%&h@dlgﬁg %F}’tﬂhe\ﬂqbg c%!rrﬁ? hsﬁltg}qa‘anﬁﬁl\éie%hg% a bigent in need
laent.l 1.0 catl on oundas. w ropri

sgrot 6&1?%?368&91@«?&2 ﬁ%@ﬁﬁ%ﬁmmﬁoengﬁs%éﬁwﬁég otpipla ] yerein R’
tsrselastdfromi the geoupndnsisdgf of (Prsafnblachad o inangheaxlkyl, C, 5
H}ljbran?hed of ancﬂac{ Q‘lk ? zts kz{lg%}(uyr é Cr3 fegyclloc?glﬂl% of Ia ater%,

cant exp
ﬂﬂwp%admm@@dﬂﬁmnaﬂaﬂhdebfvery |nclude mai nt ai ni ng
sufficient aqueous solubility, lipophilicity and

chenjcadi a%Bﬁp:'r El'n'b)fdmnlt Bf i %Péskﬂﬂn{/eﬁﬂiog RO i€5bV k& Rinethod for
rel ease_of the_ active m)let post adm nj stration.

Netiingsy dreascanpdints Oy |t%ﬁ#§N§%%ﬁ§wdp€PISW€&8 & agatient in need
tHe@f dBGeHfOf1 tbhe ggfeo dﬁytl@f dbSiipdund adtording2e toraila I whereln R'is

03,4
bR Bt Foie sTThaae! Pon r iy EOORP %ﬁ%ﬁ%ﬂ € inbranched
enzynesdedirenpl 0guheloakkgesid Ghil gcldalisgdoughydrates, aclvatensr acid
WU &I taRdRS e %laﬁother embodiment the dose is between 0.5 and 7 g per day

and in a further embodiment the dose is between 1.0 and 6.0 g per day.

In another embodiment of the present invention there is provided a method for
treating a disease mediated by the HCV comprising co-administering to a patient in need
thereof a therapeutically effective dose of a compound according to formula I wherein R’
is selected from the group consisting of C,_s unbranched or branched alkyl, C,_5
unbranched or branched alkenyl, C, 5 haloalkyl and Cs 5 cycloalkyl, or a hydrates,
solvates or acid addition salts thereof and a therapeutically effective amount of at least

one immune system modulator and/or at least one antiviral agent that inhibits replication
of HCV.
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It has now been found that diesters of 1-4 are
superior prodrugs and provi de substantially higher

whb@odidievel s of 1-4. In one enbodi nent of theP@I/EB®AT/052866

invention there is provided a gcpnpound according to

formula | wherein Ris as defined herein above. In

Sngu e é)?né.%%gnbnﬁlm%ﬁa (f: %:}berpdf@sen ]t%r‘]/‘e:l%ﬁor}lv’[%g}el 1%) Br tvp e - od- for
trgatgtgmdlseawrppdjpbﬁﬂ by |tl$Q)H§No}9y11prlsmgt319t%dm1@rstqrglg-tb gmuent in need
{Hr&fFh ltlller Elbﬁ g SbRdigyens s Qfont cﬂg)r% @&ﬁ"a 't5‘ Yc?rﬁ{dléjpwherein R’

there |s prOV| a conpound ac ornu a

wreegpd frrm the grayp| coppistingtgpeppp ranplﬁe tbralmeﬁ élkal
aﬂmm}{wr&r bezfnchaﬁauaén%& tmt Ma@m Rl . pe;rc&)allks/l o) @\hlyﬂfa@es,

%Pog%}g]' @ﬁﬂ“’tﬂ h%lt Eﬁrai{mgle&apﬁ%?%‘ F%cltllva gmount of at least

OESIyﬂlIatlBe synem muﬂﬁ]atoe whriclsintrhabhesys@aht modnlatdnéran interferon,

%@?eﬂkﬂp I't‘}imgl]( netcp 15%%%816(%“ co'lcﬂ]\ilesﬂfﬂﬂﬁlﬂésf?&gre use of

conpounds™ accor i ned above or a
hydrat es, solvates or acid addition salts thereof as

ant i U1 angithesgarhodimentiof ehapressnhaentism thegsiis pepyided a method for
ff@&{h%tae(ﬁse*aye ﬁit@&at’é@% /ﬂ*ikof warcomgﬂi Eﬂdn‘é’ﬁusfé?ﬁlgﬂé ﬁ%ﬁﬁ@nt in need
invention is of . conpounds “accor din

fhereof g therapeytis ﬂ@fﬁf' egfv eaIOﬁey%?) agogpougdpgeprdn 2o ?%mlﬁan}’wﬁerem R’
Bdekdtedfrosatht grddpefoeaﬁt1ra§ofmt5 iumbraakhab@rirandhed alkyl, C; 5

ur?ban;[/%% gleglo(% r‘l])ranc ed z%}(eng LG one llgf ? %f' ?]X)?c‘ioea% ogtle'{l aaroactes,

t" ['east one
sapit¢sgatacigrdditioHcults tdmerepﬁ snd R elattrmlttlcaify chfedivzeayaint of at least

gﬁéjﬂn%ﬁge QIXtehhl%oHﬁytormém%mﬁﬂpﬁgﬂeﬁﬁﬁhdﬁlfatotr h@arﬁ'h?e?%%n ora

Invention’is use of unds according to formul
sheggicllyrderadizen suerfgena hydrates sol vates or acid
addition salts thereof for the preparation of a

medi hredrlier fe@ibod re@ttiof gleaprdcieﬁeﬁhsaqﬁmﬂtihaﬁeedpﬁwideha riéNod for

t h nbodi { i th )
P o e it R VR Plpe O R sist 8 A GotiS in need
trerent hyltr apeasical yafffedive slosr ofaaoqommxﬂmidtamndmglto $ortrhia Bgherein R'
L2eEQBPE DA 00t Bl AT, QB DG RRER N C.

at or andFfor "at e antiviral agent
inbbriapglied or bpiricbed albenybfCaadwalodkyl ené Cor esiaalityl. or adfydeptes,
mt@smeﬂd ddaftionrseRd ﬂh@ﬂaoﬁ aflHl @RS EpdRidAIBL @Mt dnkRinioVat least

In stil anob}er e o i nent of the present invention
Phe? eﬁ%“ﬁpa dERP et hod for treating a disease
nmedi ated by the HCV conprising administering to a
pat i Brdnoitherredddiment of the present invention there is provided a method for

treating a disease mediated by the HCV comprising co-administering to a patient in need
thereof a therapeutically effective dose of a compound according to formula I wherein R’
is selected from the group consisting of C,_s unbranched or branched alkyl, C,_5
unbranched or branched alkenyl, C, 5 haloalkyl and Cs 5 cycloalkyl, or a hydrates,
solvates or acid addition salts thereof, and a therapeutically effective amount of at least
one other antiviral compound which compound is a HCV protease inhibitor, another
nucleoside HCV polymerase inhibitor, a non-nucleoside HCV polymerase inhibitor, an
HCYV helicase inhibitor, an HCV primase inhibitor or a HCV fusion inhibitor.

In another embodiment of the present invention there is provided a pharmaceutical
composition of comprising a compound according to formula I wherein R’ is selected

from the group consisting of C, 5 unbranched or branched alkyl, C, 5 unbranched or
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thereof a therapeutically effective dose of a conpound
according to fornmula | wherein RL is selected fromthe

w@e@aplaensi sting of C2 5Sunbranched or brancheRCHER2007/052866

C2 5 unbranched or branched al kenyl, C2 5 hal oal kyl

and C 3 5cycloal kyl, or a hydrates, solvates or acid
PROUIRRTL 2, AIFRER ind 0o " Hog g0 BB SIRRRART by R
tddaon sadts shatéfedgexadoditatidersbyna plarEane utiontracedptaple carrier,
g@@n@@gﬁ?ig}g.to a patient in need thereof dose of 0.1

to 10 g per day of a conpound according to fornula I

wher ei n is selected fromthe group consistj of C2
5unb¥%a§§d BIbOB BT theqrrrsgnt IO s o RS a Process for the
prepackied oah k&npdund cbrdiug) wabkyhladnthetiBREByeleaad Ky the group

or a.hydrates, solvates or, aci ditihon salts
CnsPug of G Punr S Sms e Prodin St 1 heBR b Ebmarsdatientt
0:.5 halwdlkyl apdgers ataypallyldor mhyalritas, shleateeobme] adeintiort $adts thereof

' ad her -
858 5t BN S0 R R o Lo SBRAE i
Aherprosed comprisgsdecaiingl w apasisagueqts @ ganedmBgia techgay be
RORBEIrDUEOr BphAG W Ih §h ﬁ&}jlz{’[ﬁ}g;a%elﬁ_ R AL QA hel-din AEBR presence of

of ,a Jfherapeutically ective dose of a . c oun
bAEL ARh e geRRR oA finie HsisAIURON &t & BTGt ALyt AR Ind “rhe
presdtd peaness dlbive thealcylaRod witho anwhesmanntheadtiohedthathk Yikterocyclic
4.5 unbranched or branched al kenyl, C2 5 hal oal kyl
and C 3 5cycl oal kyl, or a hydrates, solvates or acid
addition salts thereof and a therapeutically effective
anouhtfushergmbodimented éhd praseneinyystianis ppdedess for theribg splective O-
Qéylaltl%ﬁ%tf a QBleSIMd I\/t'ora?{ior(?&?@tac&h%cléogﬂale Ipi didel BRid @b
of HCV.In anot her enbodi nent Of the present invention
eqqKtitaonss provided a nethod for treating a disease
nmedi at ed ﬁé{ the HCV conpri sing co-aﬁgl‘rri nistering to a
patient i teeed thereof a t herapeutical |y effective
dose of @ npound according to { la | wherein Ris
sel ected|frgmthe group consisti f C2 5unbranched
or branx al kyl , €2—5>unbr anéhedNor branched
al kenyl , Mgal oal kyl and C 3 | kyl, or a
hydrg'bes,o spl'yqat es or aci dpgddli ton/Sqdi s thereof and
a therapeuttcal ly effective arfoufit @5 %t; | east one
i mmune syst nodul at or whi ch i mmune Zgy t em nodul at or
is an int@bferon, interleukin, turfbr necrosis factor
or colony stinmulating factor. In another enbodi nent of

: he {»}h&%ﬁml di}s RIeRdd f%}n_ttﬁk?grgug%ofﬁéﬂﬂi ded, auiBlhatdf@branched
rea g.a di.sease nedl a C rLsi

co- IR St BTG e O R reteni haed ST, -5 Rioalky,

and optionally substituted phenyl which process comprises the steps of:

(1) dissolving IT and DMAP in an heterogeneous aqueous solvent mixture and

adding aqueous base to adjust the pH from about 7.5 to about 12;

(11) optionally adding sufficient saturated aqueous NaCl to produce a biphasic

reaction mixture;

(111) adding an acylating agent and additional base sufficient to maintain the pH
from about 7.5 to about 12;
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thereof a therapeutically effective dose of a conpound
according to fornmula | wherein Ris selected fromthe

w@e@aplaensi sting of C2 5Sunbranched or brancheRCHER2007/052866

C2 5 unbranched or branched algfnyl C2 5 hal oal kyl

and C 3 SCycI oaI kyl, or a hydr sol vates or acid
Zggleé{/)lorglgrsu i tihe ??raec 1ph il fieasltscaontﬂl%gna dlétltﬁo%ao Sde acylatlng agent and
mmsawn\ﬁhn emvemonmeachyss st faoidot lavecb,r | s an

interferon or a chemcally derivatized interferon. In
an ot fgh ﬁﬁmg'cﬁﬁﬂtctlﬁg the I@ﬁaa‘l ﬁﬁ@@&mde‘%\ﬁ%‘ﬁ bHﬁrﬂa'&@tEt?callysacceptable
%w edarret hod. fo ailtzﬂ%ali*ﬁl alI eaerredlate

1 addigpnabs Qrasy I}ﬂje%‘ & patient i n
need thereof a therapeutically effective dose of a
conpOhaphragcar dr fih teatityodsmstdhdreintrefees to ofte ios neet efthetentity; for
BTGRP FED% LS b0 SorechrB BEREN T Chncqpppound. 4
grhsthhagrosl “ky (orad”)C* @reBayndmzl gl “at lost anﬁ’yqanéme elsed
ﬁﬁér‘él@&r%@ qu‘; ind addition salts thereof, and a

utically

therap ef fecti ve am)unt of at I east one ot her
antiy conp In. a er enbo f
pr eseeﬁ? Shrﬁ% At gﬁlefi eredn 1 Vsr Pt fglatlpe provided in the

{peeifichtingh. a di sease nedi ated by the HCV conpri sing
co-adm nistering to a patient in need thereof a

: ge][ gfr%rrut | G'ald m%enec{enﬁ}g%\lﬂs%gqlgeiem 1n {r)egﬁnotg%garlaagl%olsr egplplilgd in any
omms@ncmglthﬁut@aml rotha pedsenteor abs'eanft:nfeao\/aallaklyl av1@g tht same or a

Hi!?i*%fe%@ 8@@&1}181‘1 w*?thﬁ{‘@l"e‘ %Qn@ké‘rﬁﬁé(&nd @%u? ifl Q'c&%#;gﬂﬁd ﬁ‘{‘ﬁhﬁq R!

5cycl oal ) dr at es, _ sol vat es or ac tion

apileprs K @éé#s de&ﬁad as indspapdsitly celpqtsd Gomdas group aweﬁnflg of Cy5
ghbrahcHe@as brantBePAIRAI CARInbYdnchEd sOBRAEHRE aWehFINC; 5 cycloalkyl and

e Patsaftal” ey o her SER0HNAT i b <o ARG e omsiniees

HCV pol ynerase inhibitor, an HCV helicase inhibitor,
an HOw prinsieeidnaliidi“optioredly aaHEwd hairomeamtthdgiatsobseqiently

anofip fﬁ‘?’&%‘?ﬁf%taﬁﬁe &beﬁ‘tr 12§ %t b&\ﬁ? b REG &t g}§[1on

provi harmaceuti cal conposition o conpri sin
whﬁ@w«ﬁtaae@&fwrm@e €HeIR OF AT HNStanygs O el Th Rl injsinees|ie #hégd it does
h6Oom the group consisting of C2 5Sunbranched or

branched aIkyI 2 5unbranched or branched al kenyl, C2

al k 3.5¢C | kyl orahdrates
° raLpalfo 800, O 2SOy S AAKL 1o 00,8 WA ALesi s appied n any
afe ine@ante mmleomheganmmeuhe ipeabhoe oaabeptadl eevaciableihaving that same or a

ﬂle%%?%ief?r{ltlgﬁ(%tﬁ 1{111% SaIllQ cc?rﬂg(t)llﬂied gﬁg@?ﬁl rcrgﬂ]l 0191f1 P\sﬁuﬁh R'

rovi
appears twice and is defined as 1ndependently selected from the group consisting of C, 5

unbranched or branched alkyl, C, sunbranched or branched alkenyl, Cs.5 cycloalkyl and
C,.5 haloalkyl" both R"s can identical or different from each other.

The term “alkenyl” as used herein denotes an unsubstituted hydrocarbon chain
radical having from 2 to 10 carbon atoms having one or two olefinic double bonds
[preferably one olefinic double bond]. C;-5 alkenyl" as used herein refers to an alkenyl
composed of 2 to 5 carbons. Examples are vinyl, 1-propenyl, 2-propenyl (allyl) or 2-
butenyl (crotyl).
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preparati on of a conmpound according to fornula I
wherein Ris selected fromthe group consisting of C2

woowbnaished or branched al kyl, C2 5unbr anchedP@r/EP2007/052866

branched al kenyl, C2 5 hal oal kyl and C 3 5cycl oal kyl,
or a hydrates, solvates or acid addition salts thereof

whi Cthg {26 e‘sﬁ%ﬁ as setdh ee%elrsl tdng(I)%es( ar) ﬁb"rlnc%”kf %Ire{)raén%gecp c%a

and exenp
saltletatqdnglonovaiera hmémcarbaqwm ontpaming lﬂi@diﬁ) aarhhm elmmﬁar(lz 5 alkyl"

Re, PO APQENRHESs Qranbdllﬁg@&'n o280 5 @9&5'0% ' ]ﬂ&r{ﬁﬂ&l 1t %21 groups

defined herein int sence of
s lileriyit g PRt ackie <UBh Yo iRToRy] ’be‘fY dtbutdaisputyl or pentyl,

RbSdHtyl/ndopedfy present process alloms the acyl ation

wi t hout concomitant reaction with the heterocyclic

base funxh embod th resent,invent

" or Batler SPHET Rl B Rirel O BB RRF g SHng ©
othieow) de 8l cattmnedtdms,d. eacycbpa@gyﬂ andobeyk chbogdentylingidphexyl,
BQ&Jh%P%/f:‘@IC CBQCI‘;P“@ (é/?f&%é&g Ll R dis r 8L BEL %Qh%wmomposed

ons| ranc ed or bra
9ﬁ<§ﬂ5c rrsuﬁmeaﬁ@émdtfrmtgr anched al kenyl, C 3
5cycl oal kyl, C2 5 hal oal kyl, and optlonally

substThé téhad‘h@h@myﬂ” a%ée@hlgpeﬁ@ a%&ﬁesc@mfurmea bemhemi chain

| an N a et er ogeneou
ittt SiDBHY s MBS hep Aarige EObtb pa g bstituted by a
bapgst "Che hmlblalkylbm aded bikretn tefdrotaabloaldalltyd cofnlpgpsed of 2 to 5 carbons

P11 978k fo%%r?g%s%eﬁfﬂf Ek%n@% a2 3t ﬁﬂo%l%?w%?‘ie% Cfisrom%}ll 12

roduce reac

mmqﬁh@l érg@dﬂm%thﬂ fatftulpmrnﬁavl tracb@rgmfefhyb |Uéh1t0mQ§nethY1
Rb&d ALyl Ng1uBFLLEAM- aﬁewetﬂyi 9-5RnRRAHY, 11R8dbé, 2- fluooethyl, 2-

LA % e gl gn p0 0 gt ng adorton o

trfAeR@shd. satisfactory level; (v) optionally
contacting the O acyl nucl eoside mﬁth a

gggr?ﬁgtﬁ gt '"ﬁa%lﬁty}‘ C%I”IV x;e%gluseed]%eﬁeduéltre ers. cr)glndgn?%aat‘%e(gnucleomde
Cqﬂmqumi@mkasﬁtdhymaswn@emiheﬁeand5ehﬁh9Xﬁ@€@neﬁ@rCXX =O)R'

{RERIPR! 1EQ§&ef§1@HHﬂMauﬁ pr exanple, a conpound refers to
one or nore conpounds or at Ieast one conpound As

such, the ternms "a" (o "one or at .
| easfhoiEm ecg(llfltlélé a&%daﬁ W%P@ﬁ%@&éﬂ%lﬁh@m 'ﬂnhygnde or an acid

halide. The term "anhydride" as used herein refers to compounds of the general structure
R'C(0)-0-C(O)R" wherein R’ is as defined in claim 1. The term "acid halide" as used
herein refers to compounds of the general structure R'C(O)X wherein X is a halogen.
The term "acyl imidazole" refers to a compound of general structure R'C(O)X wherein X

is N-imidazolyl.

The term "activated derivative” of a compound as used herein refers to a transient
reactive form of the original compound which renders the compound active in a desired
chemical reaction, in which the original compound is only moderately reactive or non-
reactive. Activation is achieved by formation of a derivative or a chemical grouping
within the molecule with a higher free energy content than that of the original
compound, which renders the activated form more susceptible to react with another
reagent. In the context of the present invention activation of the carboxy group is of

particular importance and corresponding activating agents or groupings which activate
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The phrase "as defined herein above" refers to the
first definition provided in the specification. The

wo goomtiitedependent | y* is used herein to indi caP@I/EP2D7/652866

variable is applied in any one é nstance w thout regard
to the presence or absence of " ¥ Vvariabl e havi ng t hat

ﬁle carb%g(& %ro%{};l)f free crleeslgrtlbede fnlrrrl]ore dgpa,llvgem r?ft ;ﬁrtlcuqar interest for for the

awelent snvgafipm @ctads)xvlumgb@ﬁdfénﬂts)ansl@hmhb EfCIdetIWedes
group consi sting of C2 5 unbranched or branched al kyl,

STH@%EI%W‘B@Qr%en&fL@@ﬁH%S %lk&ﬁ%lxt&e@as@ﬁé’cplll&@kéﬁ’ﬂs toa

denti
Wéum ofgv aé%mna&%?é’f%ﬂﬂﬂcf “r gﬂ‘fenﬁ@’;mizlﬁg uc'?ﬁ%t‘t’%tp se or
hepitogealus nitturO PIHiohatlogénedasds afrduh@lendmiBarsmhnasuldfrom a

subsequent escri bed t or, circunstance,.nay but

SERa v St &P oo R of S RFER AR R et
cmpmesan/\bﬁafdausttd’detoémntheaplwnlrtw ohke ancelvectdurtke apgous phase.
inst ances in which it does not. The term

i nd?Hfﬂ:%”El'th refal H?@I@Xﬁ@* R I &d?%&ﬁltd%fthuIQMOH a/vherem

variable is app i ed n any one I nSstance wt ou; regar

Mois {iauprsed b ofss P Tea vy  dkaligpetabiearherdte geterde a group

&m@09wg&e$1hm 1§§&Pﬁmdﬁfpoﬂis§1hﬁhrhn‘& "El'Rhl'DnIeEF\I)ﬂ? c&BOBate" refers to a group
oun us n a CoO oun a alr s

BRI Vo i o pR e o Qe fobe B PPkt Bat other

gztseu@ndmnse&ta mginofin G G Mmtbrcbmédadngrr arlit ethettedesalrk within the

or branched al kenyl, C 3 5cycl oal kyl
RS DR RENSg. -

kyl" both R s can |dent|cal or

different fromeach other. The term' alkenﬁl as
her efRbiguiaberssusad e mrelicationaacl nge redrBe a@h@ipheres (Atm)

h@ﬂlp@@l;uﬂawhfagch%@m rdpBy HAPEey, kdih t(pw; Reoh QNN butyl

onds ref one, ol.efinic
3@8&&?‘4 dfﬁgf)@%i%wp @iﬁgghh(m%o Npleiesy spectrum
ems)ahieemryt bﬁ@hﬁh&e(cM"DBE)Z dichldiomallhbﬁdﬂ SDCM; apbels Pay, 9ounds per

iqtuayet lhfl} Z]%Q éB)(ncYmé (,ngrE r? i té/mgérat redt %rOIE]T ﬁ\é, ?1me%{¥% acetamide
UnlAd e el - @medryimmheplyrahm fDl\@é’t)mlatle@mlm fiswidloe AEA), N,N-

hmgﬁﬁ)rr&%laee@my? f JFARHA MBGAL (DRISE), B Bsaa Bk QBrography

COrosBal Brtate (B0 Bk IO iR RPHES s mARIS (e Qlygthy! (ED, 4-
M@:Cdlé}QSOZbMttosvl @TSD Ofso- Efd’ﬁyl gy @ty [ EtOBT)0 @()'nvenhonal

naBbatyte MrRdihbs prenStauorEp L SRy Sieedstegiory (rert)

et @eomaﬁet}mtre&stanﬁla)t oeatieg whan bechieith an alkylgnoiety. (J. Rigaudy and
D. P. Klesney, Nomenclature in Organic Chemistry, [UPAC 1979 Pergamon Press,
Oxford.).

Examples of representative compounds encompassed by the present invention and
within the scope of the invention are provided in TABLE I. These examples and
preparations which follow are provided to enable those skilled in the art to more clearly
understand and to practice the present invention. They should not be considered as
limiting the scope of the invention, but merely as being illustrative and representative
thereof.

In general, the nomenclature used in this Application is based on AUTONOM ™

v.4.0, a Beilstein Institute computerized system for the generation of [IUPAC systematic



containing 3 to 8 carbon atons, i.e. cycl opropyl,

cycl obutyl, cyclopentyl, cycl ohexyl, cycl oheptyl or
weywrooasyl . "C3 5cycl oal kyl" as used herein re¢EEB200D052866

a cycl oal kyl conposed of 3 to_ﬁgparbons in the

car bocyclic ring The term "haloal kyl" as used herein

Hc‘?@l‘e’ﬁc Fuit (;\P/Q [ alg(a:IaISﬁre h brbagv‘&e%%% d%?f%’tegi Al %re e AP RRE given

thaestsudbete; the tdeplictsyl sauﬁar@g émbe a(@Qr@dhmr@ aﬁe ! Ingagldifgad if the

g’[@lreg&ﬂbnﬁ@t{'}e&sa sttlchcf’hrp al QEBKWH &gm%ge RhoiddRaRed with, for

car bons and hal ogen substituents. Exanples are
FXafTFHlt% ﬂ)&iﬁ@%drm daSHQdclm%rtb%fwme of PORRSthettRyAture is to be
rgﬁ%@&ﬁisfbhkombﬁdsﬁl L uDkRr®iddyers 6ffit. CThOKOBrgl system for these ring
tri t hyl Aﬁ i odonet hyl , 1-fl uoroethyl,
T“@de bnoet hyl, 1-i odoet hyl
2- quoroethyI 2- chloroethyl, 2-bronnethy|,
2-i odoet hyl 2,2-dich|oroethy|, 3- br onopr opyl or
2,2,2- trifluoroethyl. The term"di-acyl" derivative
as used herein refers to a derivatized nucl eosi de
conmpound as descri bed herein wherein the 3' - and
-hydroxy are an ester -OC(=O) R wherein Rl is as
defined in claim1. The term "acyl ating agent" as used
herein refers to either an anhydride or an acid
hal i de. The term "anhydri de" as used herein refers to
conpounds of the general structure RC(O-OC(OR
wherein Ris as defined in claiml1. The term"acid
hal i de" as used herein refers to conpounds of the
general structure RIC(O X wherein X is a hal ogen. The
term"acyl imdazole" refers to a conmpound of genera
structure R C(O X wherein X is Nimdazolyl. The term
"activated derivative" of a conpound as used herein
refers to a transient reactive formof the origina
conpound whi ch renders the conpound active in a
desired chem cal reaction, in which the origina
conpound is only noderately reactive or nonreactive.
Activation is achieved by formation of a derivative or
a chemical grouping within the nolecule with a higher
free energy content than that of the origina
conpound, which renders the activated form nore
susceptible to react with another reagent. In the
context of the present invention activation of the
carboxy group is of particular inportance and
correspondi ng activating agents or groupi ngs which
acti vatethe carboxy group are described in nore detai
bel ow. O particular interest for the



present invention is carboxylic acid anhydrides and
carboxylic acid chlorides. The phrase "heterogeneous

w@oweouassol vent m xture” as used here refers POI/EP2007/052866

m xture of water and an organig, co-sol vent which
produces a two- phase or heter’o%e’neous m xture. This
het er ogeneous aqueous solvent m xture may result from
a co-solvent with [imted aqueous solubility or the

adpBBEéd to limt the solubility of the co-solvent in
t he aqueous phase. The term "alkali netal hydroxide"
refers to a q@q‘rp@lund of fornmula MOH wherein Mis
l'i t hi um sodi pot assi um or cesium " i metal
bi car bonateN”raf%ers to a group MHCO3 wherein M | S

Rat

sodil.um or ssi um and "al kal i netal c@rdwhate” !
refers to a’grloup,MCo@"here M i'8® sodi um or

pot assi um Skilled in the art will appreci agedm;nL
ot her Bi®es ‘peHused to maintain thecpisea th

desired ra“ngfé i ot her bases are within the scope of

i ncludg! acetyl (Ac), atnospheres (Atn), high pressure

l'iquid chromatography (HPLC), nethyl (M),

acetom rile (IVECNJ,. butyl_ (BU TTET nan0| Uveu—l) ,

melt i n&! _@)Tﬁzh( ! salie 9635 ](ﬁ?ééyl%gr lmass =~ 24

spectrum (m:\ net h\/I t-hut \/I et her (I\/ITRF\

d| chl OIOQH'@DH (I—I:@I\/D prop (Pr), pounds per square
héh (ps%| pyri di ne (plWP 1y6r7c§50m3t9(73rrperh9@re rt ox6+03

RT N, REdi me

thyl acetam de (DWW,

( 3N 6i(= DAYy C4Hy NG et hyl f or nami ( di net hyl
Erg'fom (DMSO), thin I5é);e]r592 (f‘%gt og'\ﬂa:é)jny (TLO), 55+ 1.8
et hyl acet ate (EtOAc), tetrahydrofuran (THF), diethyl

(&), "So-propyl (i-Pr), ethanol (Et oH)9-“@onvent i ki 0-08
nonmencl ature includi ng t he pr efixes nornmal (n\ Lso

(i-), secondary (g€ H%, tertlary (tert-) and neo have
their custonar&g=(nsa i ng when used with an al kyl

noi ety. and D. P. Klesney, Nomenclature in
Organi c em | UPAC 1979 Per ganon Press,

Gkbor d. ) eof representative co(mbbunds 1.1+0.3
enconp Dhe present invention and within the
scope o t g invention are provided in TABLE |I. These

exanpl es and preparati ons which follow are provided to
enabl e those skilled in the art to nore clearly

L AUC(cyt) is the area-under-the curve for parent cytidine nucleoside I-5

2. :
parent nucleoside

To further evaluate potential behavior in human subjects, the transport through
Caco-2 cells was evaluated for the putative prodrugs. Caco-2 cells are commonly used to
evaluate the potential absorption/permeability of molecules (G. Gaviraghi et al. in

Pharmacokinetic optimization in drug research. Biological, Pharmacokinetic and
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understand and to practice the present invention. They
shoul d not be considered as Iimting the scope of the

WO posentiten, but nerely as being illustrative apdI/EP2007/052866

representative thereof. In gengral, the nonmenclature
used in this Application is based on AUTONOM v. 4.0, a

Eom u onal ISP e(%gztﬁgkgfgs a ersI Wge%ethe scienceo{fCH,]%PHch 2001 pp 3-

gen P'6h ot s |cno
4. &adoéqqeelpaamlytybels \famd ta bd@pqeptaél:t fot Cactalirg d@stdrsepf 1-4.
name given that structure, the depicted structure is

t 0 behaGhRp S BPIR PMekANhvedtbnadd t(;ﬂvgﬁ]l'enﬂ}fl pie ?@red in one step by
reoc emstry of a structure or f‘)lort|0n (0]

fa@@fl L-4iia ap gaugorg Peapisdoleth Thufép expIcEherfys airgpgenous
Qqueda§m&hdﬂ Sestwot pieass ol uedil I EnedsH PO tHeiae s otréh@uc solvent is

t t t.g b t t.ed
SrblEbr SR 0 R S B P PE SEER TR o dhgocviavion.
Thﬂbw strebseitter shalknli bnalFABIcE dahABEd ide &Rla tertiarCfmi@e- Che

rehidt i Rk Mg gty R g Ll i iy bc o o

foagdppnHan advantpggohihe Hoesontgpgcess iy 1h%d6§1reip®d§au qan be gbtained
%ithb @ alPlalort of Be BBteAIIKIEM ake. 1190 bRReAR %Téﬁﬁjfé‘ Fedud®d which

urve f cyti di ne nucl eosi de aren
Chieinatss fepeterd i e vt ERFR{<STRB piR: Thf P plswh dspcred in the
futompasybi ecinspled he transport through Caco-2 cells was
eval uated for the putative prodrugs. Caco-2 cells are

¢ Om‘ﬁ?ﬂit dort oelgidts i Ei\é%r?s%}lﬁfitlgﬁ o%orgﬁplgé l?énu]éaed ina Vﬁde ve%rlety of

absorptio [%ecl
aital adrnmmmm@l@mgﬂ éftrrrr@ apgtcprriezatPwhadmindytiagion @@@b¢ ghthe form of

a |
%‘tb%s? g%alqus tablRRE ﬁ%‘%ﬁh s@i@gélﬁlmggﬂ&ugﬁﬁﬂl&ﬁaému151ons, syrups, or

ley Interscien )
YEPENSKIS| ER H@@Gﬁceimfatée PHesgnt igagop a ﬁr"éé’l?ﬂlﬁ %1 a@x@mwtered by
h@pﬂ@itd@ abﬁurﬁgea&mna&hsng %e%ﬂes&if&&huﬁbt@ﬁkﬂr srh@fmdst donvenient
ent, i nvention

BGROSHT BT 5t e ST Ghe 1SEg By SN Seitetiowy esien which
tan lzmndagteloysordinganite setritgnt thetheasaindah¢ paant' erdspa@rse to the

B Aral HIRRGARYS

A compound or compounds of the present invention, as well as their
pharmaceutically useable salts, together with one or more conventional excipients,
carriers, or diluents, may be placed into the form of pharmaceutical compositions and
unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without
additional active compounds and the unit dosage forms may contain any suitable
effective amount of the active ingredient commensurate with the intended daily dosage
range to be employed. The pharmaceutical compositions may be employed as solids,
such as tablets or filled capsules, semisolids, powders, sustained release formulations, or
liquids such as suspensions, emulsions, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration. A typical preparation will contain
from about 5% to about 95% active compound or compounds (w/w). The term
"preparation” or "dosage form" is intended to include both solid and liquid formulations

of the active compound and one skilled in the art will appreciate that an active ingredient
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aqueous sol ution or a two-phase solution. The pH of
t he aqueous organic solvent is nmaintai ned above 7.5 by

w@owrniam of base to neutralize acid produced BPYI/EP207/052866

acyl ation. The base can be either an alkali or

al kal i ne met al hydr oxi de or a ertiary am ne. The

reacti ried. .out r nee P whi

can ﬁ%(ls’[ ™ dlffere[nﬁéregartatl?ns %eéje togltgsges red 835(?53]'%1/?tpharmac&}<]metlc
a@t‘amﬁteafge of the present process is the desired

product can be obtained w thout acylation of the

het eTH&ﬁé@ﬂn‘ “@x&ﬁ%ﬁt” NasRrRt 8k Eéf&g t&4 %&Iﬁpb@nd edbished to prepare a
Eﬁl ch elimnates. the need fo

PREtAY @apostegy ks §f%¢,5a11‘/18ﬁ% Py tadsandnibst biplogigally nor

bihetwite @tdeoingad vha gl&)t&ﬁ'ﬁk@pient?ﬂﬁt @W%ﬁﬁﬂﬂe fofr vétfinary use as
or nul at

t et ..
B AR e TR e oo oty TP 0 bidpinistered
aldne bitsvitl@enonllclmadeinisteredhm ddorintuod withlbhebs mocosatiable
Eﬁ"gktﬁl ecuucglaerxgllp%gs aﬁuéntg(%] c%h'lé}g se(f?c'?%%‘ﬁ*? reﬁgﬂ tldtthgﬁﬁended route

ons suspensi ons s of
pﬁ%k@ﬁtstrm%md ﬁﬁn%répbmﬁwa%tmhgramn admi ni stered by
supposi tory admini stration, anong other routes of

ad m nl"pﬁarraiatamcaleCgmme m\f@m smn J0RRO Bigr Qfient may also initially
ener al or al nven

i sl Patisefinet R edhon e O e RS B it re absent
tmthb Inen selv érrit, yin @ inaly kecrdpssétavely adfieck thh pth:ta’[alced'gtnamlcs of the active

fn%?&l%}ﬁ %xfltthorfegﬂggt 13 Q‘Es ﬂ){éréfgu’[lg%gﬂl\ﬁ@lh e bd%l\xg ﬁ:ﬂ@ %Hpag% eir

t1'on
mmma@eelumlbfaalcmmbé%@bf efg mmgoun%@eﬁ%herﬁxmmewe self that is

Wr%a@&ﬁiﬁ@l‘[‘} éc@&ﬁhbl@ X&d Hia?ﬁ@)éessé‘satﬁé H&%3d Fﬁﬁrn‘i’dcb}é%ﬁ'éﬁactlvuy of the

maybe pl aced into rnmaceu
E%fﬁ%fo%’infﬁ%wg aHeh ﬁifﬁ tn%%nbg§c13ﬁaéltlﬁﬁé?%§gwﬁaa¥h inorganic acids
mm@aydﬂo@hﬂanaadd LkgAdtoHi@ﬁﬁg@ld ,QUIfBrid7Ryd, b@trﬁ@ﬁiﬁ[ pls&gh@lﬁc acid,

SR Rt LA B R a2 SRS Myl RSB SRR et et acid,
unldnideshgelicaridsmakic cahfaharienyd, $a11tetra:balcel entrﬁcemd \Be(4-
ﬁ%@%}g) gﬁoar'l)lﬁgn AgtiNe d rﬂl%ﬁéjé&‘i‘t F&&' r@étﬁ#sﬁl@oﬁlb &cid,

osa € range t

phanssaldenie p@éal 1 %@ﬂﬁ@@dﬁugﬂ@cﬁﬁlﬁ %rén/émw@b@twdéor%qiql@s
Eéiﬁ@néﬁlf&ﬁ@ thﬁ334 @lﬁlof‘dﬂehﬁe‘i‘leﬁﬁ‘ﬂéﬁi&l a%ﬁit 2SRPhEA ehgs%lfomc acid, 4-
Sus i ned rel ease ons,
e llogircisisherangors S éaurasf wipig éﬂgc%w?wceag% ghutamic
mﬁda,l salityli¢ a@d, thiicdriieadidrand alfie 1itep @Dﬁllohmb@ﬁlcfemtod’cbmaﬂill references
}%éirl%ac tlcgﬁj r%gell?t ahgq?/cst) ;ts hile 1ﬁle sX%g add o h%%_résoﬂ/at s)locl)r crystal

rom OUt OaC Ive CO oun
fmjmg dpelgsotplisiys defined hg]em, of the same acid addition salt.

Solid form preparations include powders, tablets, pills, capsules, suppositories, and
dispersible granules. A solid carrier may be one or more substances which may also act as
diluents, flavoring agents, solubilizers, lubricants, suspending agents, binders,
preservatives, tablet disintegrating agents, or an encapsulating material. In powders, the
carrier generally is a finely divided solid which is a mixture with the finely divided active
component. In tablets, the active component generally is mixed with the carrier having
the necessary binding capacity in suitable proportions and compacted in the shape and
size desired. Suitable carriers include but are not limited to magnesium carbonate,

magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
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"preparation” or "dosage forn is intended to include
both solid and liquid fornul ati ons of the active

W@ vpouw® and one skilled in the art wi || appreCi/BPm07/052866

that an active ingredientcan e%§ in different
preparations depending on t he desired dose and

Hleﬁla’[rchaeﬁlrl 8|seget i c%{q%gxtfrggc glceﬂﬁos& g L W mel)%mg waé (iocoa g’utter, and

hredixarelid fomaprapeetione alay cotrrtpms int ddolijoratedhé sctiye semabhent,
§(ﬁf)1%ntsn9£\/0tf§ Xa6il 208 lﬂﬁfef'sh £ifRlaLAROL A Atal ¥vdd@ineRl H‘l@ﬁé%a%@s

undesirabl e, and 1 ncludes excipients that are
ﬁ%‘é@ﬁ?ré’bslo@bﬂlgﬁng/@@’éﬁ 2i’i‘é]rtl/“e k& as well as human

pharmaceuti cal use. The conpounds of this invention
can D@uﬁﬂmrﬂuﬁﬁleﬁﬁﬁs@dr@ @@tdbllti foWoHl a@ﬁﬁﬁﬁﬁitﬂo}ﬂ 1ii)<ﬂude liquid

ﬂa&St er ?n ups l aqueo SDEMnSs ons %hese include
@0}%‘1 CBUPY E%llng 8’5?85‘ b‘?“éhscyg P SRR ﬁ{l‘él, %lfl &%F‘? P 8’?’ é
seiddotre grepardiione ghidh arointéreled mo badederteditaeliqfid form preparations

anm fBéfoeaJsis 0 Qoﬁst ﬁ@fﬁ‘{)ﬁr QI%P ”E&gtﬂﬁérfsg#or Qﬁeﬁﬁ@% Gfi- aq@éous

maceut | C acce orm an a
PW@B’]@H? dﬁrfolﬁdyltlan%@r npy fqrmﬂnynw%ﬂymg agenfe 84Ghas ﬂeélthlm sorbitan

RALIRERKIMREIIE RGIRPAS §kpaRidRRaRBE pﬁéﬁaﬂeﬂ%%l(i’ép%lng the finely
@hgca were absent in the .non-salt folr?gq alln %/{f b
giief PgiaYeFORROBER! IP NS HEHhERSYY RRHTRS sBeh PHrRtye ‘i’r\%nt etic
bungs, eekimsn tnevityl dellilesd) @@ilum&atﬁcﬁyﬁlhﬂiy&pﬂmmec a@tdthet Wyl kitown
Euhse cP%éla enpse phrase "pharmaceutically acceptabl e

are™ & conmpound as used herein nmeans a salt that
| s pharmaceutically acceptable and that possesses the

desi Feacqhpeurals of thyinsesentiaventiomymayf be feemplatesifor administration as
QYRGS RUGH ndid Swh ) GhddR a thikur@6f Qtt?qgﬂtglﬁ&@é@lotr%ocoa
ormed with %fgrdig?‘glc aci ds such a df och orlc?
Vit abfishineltee iy the getivgcompaapi 1s iSPerrFeél hgmegeneously for example,
phagpingr The alten haﬁlid)g&ﬂé@ub gﬁﬁure(lﬁ t}fe@rpmﬁeddlmltd'lc(ﬁl!v@rﬂ&htﬁ‘smed
aci ds ,such .as I C pyruvi c aci actic
glé’:lcg“: alEPﬁTegn?SO(gt%/ ]I‘?Ey acid, maleic acid, fumaric
acid, tartaric aci d citric aci d, 3-(4-
hy dr bk enpayids béHrgiresencindentminrmanbafoamiititedrfanviinat
Qtﬁhgmst%()ﬂap%%ﬁllgsoﬂa oﬁ§ 'cgearrfit %@@?%ﬂés, f?)'ahﬁ O@S}qu S contammg in

et hane- di sul fon acj d, oxyethanes
@édlaon Euis apissungTaRice! aieh earrm%ﬁﬁ Bt IB19aFIBRBR T fops Epropriate.
aci d, 2-naphthal enesul fonic acid, 4- toluenesulfonic
aci dSulﬁ‘aMH)fbﬁhﬁldﬁf)ﬁisl’ﬂwn@ﬁitlﬂ pthcyth@U&afrﬁéﬂs cdiReh® and expcipients

T aering i e Bl PR el g B8ty G oneahy Br e w.
Met @, iodks tbdisioha Coagpeuy,i 10 ¢ditiaic FepvabPenns@dianga. A skilled
&HU%Q?)H%? el\{ﬁﬁ tr%a?qgé)&lﬁgﬂF o Kggﬁﬁ{o%g lv\){@ﬁr?ﬁ“)e tgarchﬁlgy 8f

or ns erein
&&eluﬁtc@tm tgaqrtmds@um@r% ornpHatinasden oprstipHal rests of admlmstratlon

RANEEI Snddratdl B Sompbditichs oF ARSHLLHT inSHRRASIA A1 ES: codt}ffomising

their therapeutic activity.

The modification of the present compounds to render them more soluble in water
or other vehicle, for example, may be easily accomplished by minor modifications (e.g.,
salt formulation), which are well within the ordinary skill in the art. It is also well within
the ordinary skill of the art to modify the route of administration and dosage regimen of a
particular compound in order to manage the pharmacokinetics of the present

compounds for maximum beneficial effect in patients.
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di spersible granules. A solid carrier may be one or
nore substances which may al so act as diluents,

wo b@votiltey agents, solubilizers, lubricants, sSPSPEPOTION2866

agents, binders, preservatives,, tablet disintegrating
agents, or an encapsul ating ma erial. | n powders t he
?na:(tr{lﬁre \%Int re?el}ﬁe}/l}lca?ﬂgleffecéwea %’ d d%\scllee Ce(r)em mmé{?in% elgn ?mognt
teabired & retlhes syotpiterss obtﬂttpdrseme Hg@mmda\hdn}all $herflasedvildbe hdjusted to
M@n&:ﬁfdﬁlhletregﬁ%&gs fnh&clrﬂﬁgﬁi%a%f YasP) ’Fﬂt%s&%‘%%%r vxhl'Pun wide

sui tab portions and conpacted 1 n the “shape
Emjte a@@dr%dlposm%%s fRelPFs SWFl a3 W@IS%él%tht %ﬁléeaﬁ%to be treated,

’[Hefﬁgé gl ge@lefmg&ﬂﬁﬂ domd BRRARIRE BaticAB GRS MbAi@hRaAfsatith which the
st ar

a%tfeg{ ﬁ) %g tgeége ;ﬁ%ﬁgﬁlgt%ﬁétf%rgfl Pﬂq%élglstfggaﬁl ’Hle preferences and
cgrehioxqernt thryhedibdl prasi@oner ihovvede | Hoir ogal wamjinisteat@a, a daily dosage
gl%ettx%e’n 0: 6. tﬂg Jti algc%t 1§%t}11gd%p{h%f%f§eoa%%?#r%@§ m%Xnotherapy

tarn, 1 n ad I've Co
@r@d/ or @rﬂoglbuflatwdhsrapmﬁamefqr@dr@ﬂy podagersdetvegen jabputigd and about

?H | RhorS PRELBIET S andh SRR %We?’da‘} hGEKSRBS, Breatment is
solu agent s gxndth l'i Ke, Li wdfornualons

al%edawﬁ@&%rewﬂéalf lopdigg dosea doramidly F%@F%ﬂr ¢lppingigdhe virus

fdlqunrdg Hyar dgmkeatmg thd dige tighi Rgel eﬁﬁﬂllcfehomﬁpre@eﬁ:t bﬂgﬁrgence of the

el l XI rs _an eou us SI O ese uae

itopr SBAPPIAREY SR PR R ardda o DB vl affe without
toddd appedmentafiop pep ar @tiaror onglroonhlknoedaige, eperience and the
FHUbsh-QbF tﬁf%%%?ﬁaﬁ&’? R8 E?cgrt i a gﬁkﬁépé&{kﬁﬂ éf?é‘ctn%(ﬁﬁl%rﬁ of the

I n aqueous pr ene yco ons or may contal n
ernpeiTdgioh eagéwrltsms’@mwnaf@r p 6ER Hiserse g paticah
nonool eate, or acacia. Agueous suspensi ons can be

pr ep’ﬂhﬁﬂp@ﬂlc@ff&ﬁ@f &g abdeerafried Eloyn thsié |0@B€Erfﬁﬁfﬁdt1‘6ﬁ 1nclud1ng, but
VI SCcous mat.er|

TR e Byt et ich dnaer TGPl Gie ApPERI BB factors
slealinerphosyhatasy,raatihyiraelfdrades &eg., dardn otrivesaminedsk, akpeavate

&gﬁsﬁﬁpﬁl&gf; Sagﬁ(g&?s daIJ] ﬁl é\?ﬁgﬁ#ﬁggnsg n]i)t'icpﬁ %{c%s (s}mthesis of bilirubin,

I nve r at’i
suthpsisiof éhql@séerOIAanéwnm@ﬂsmﬁ bilewestds; & Livdy ra@abplm fypdioa, wicluding,

Bé’ttﬁcif h?rﬁ’[eq 18] 4esIHyaRs. 191%’[21591%91@ a?thB Q&d 'aﬁd fahfn%m’ﬂﬁi&a%@hsm
the active conponent IS er sed t:ggeneous

f\E?mé%ﬁlapi thmpwqeffﬁﬂaeneﬁh@a Fméﬁmw SReBYENS Hov-RNA.
ThXtedhiles df3hdsb eRtspall aR6h it dbse anvesptanizedi zed nol ds,
allowed to cool, and to solidify. The conpounds of the

g[jrenslﬁrtsr?ll)g] r%re]}l S%E’éhse Sl}éxr/englé)fn? ttrhrénélilct%;egc%rg ‘r%%g mg)g a seﬁ‘f can be
pdsinagered uamnbmat‘scpr itk an@ﬂhtlaamwrrgl agantodidh b$ uhavulon,tahether

ﬁﬁ&léc%é%lehéﬁ@g GIr}gr%trrglisg UOHEE, b ERF nds- ﬁ%@oﬁ@%yh@ra@@ﬁhlbltor,
HCV protease in 1b1tor, a HCV helicase inhibitor or a HCV fusion inhibitor. When the
active compound or its derivative or salt are administered in combination with another
antiviral agent the activity may be increased over the parent compound. When the
treatment is combination therapy, such administration may be concurrent or sequential
with respect to that of the nucleoside derivatives. "Concurrent administration” as used
herein thus includes administration of the agents at the same time or at different times.
Administration of two or more agents at the same time can be achieved by a single
formulation containing two or more active ingredients or by substantially simultaneous

administration of two or more dosage forms with a single active agent.



Suitabl e formul ati ons along with pharmaceutica

carriers, diluents and expcipients are described in
wRedrngien: The Sci ence and Practice of Phar maRgT/LRBS7/052866

edited by EW Martin, Mck Pugilshlng Conpany, 19th

edi ti on, Easton, Pennsylvanla A skllled formul ati on

sci ept i atjons

{ eac Imgﬁg)e OPX?rF]toodftlyat r%}e (f‘es heretm J[0 treatmarét er)](Eendhto grophylams as

Wd&WWbah¢UﬁgnkotO%ﬂpangp@uhaonsdﬁw@wuﬁomdﬁwmﬂgtﬁamnnﬂﬂ"ofa

Wd\hﬁ’l%ct%ﬁ nd %Eé@lgerglhealﬁﬁmgakst ﬁ&%e@tf ort 8}?@7 163E8Ma disease or a

I nvention unstable or co ron13|n9 hei'r erapeutic
erindinien gesocrred wahior medidteshbiol Vhafesties enthedmyoliawptoms
fierdgr them nore soluble in water or other vehicle,

for exanple, may be easily acconplished by m nor

nodi fications (e.g., salt formulation), which are well
within the ordinary skill in the art. It is also well
within the ordinary skill of the art to nodify the
route of adm nistration and dosage reginmen of a
particul ar conpound in order to manage the

phar macoki neti cs of the present conmpounds for nmaxi mum
beneficial effect in patients. The term
"therapeutically effective amount” as used herein
nmeans an anount required to reduce synptons of the

di sease in an individual. The dose will be adjusted to
the individual requirements in each particul ar case.
That dosage can vary within wde limts dependi ng upon
numer ous factors such as the severity of the di sease
to be treated, the age and general health condition of
the patient, other nedicaments with which the patient
is being treated, the route and form of adm nistration
and the preferences and experience of the nedica
practitioner involved. For oral administration, a
dai | y dosage of between about 0.1 and about 10 g per
day shoul d be appropriate in nonotherapy and/or in
conbi nation therapy. A preferred daily dosage is

bet ween about 0.5 and about 7.5 g per day, nore
preferred 1.5 and about 6.0 g per day. Cenerally,
treatment is initiated wth a large initial "loading
dose" to rapidly reduce or elimnate the virus

foll owi ng by a decreasing the dose to a |evel
sufficient to prevent resurgence of the infection. One
of ordinary skill in treating di seases descri bed
herein wll be able, w thout undue experinentation and
in reliance on personal know edge, experience and the
di scl osures of this application, to ascertain a

t herapeutically effective anmount of the conpounds of
the present invention for a given di sease and patient.



10

15

20

25

30

35

Therapeutic efficacy can be ascertained fromtests of
l'iver function including, but not limted to protein

Wo ewelig3isuch as serum proteins (e.g., albun n, PCI/BPI0DTIEN2866

factors, al kaline phosphat ase, 6am not r ansf er ases

(e.g., al ani ne transani nase, aspartate transam nase),

5' - nucl eosi dase, D-glutam nyltranspepti dase, etc.),

synthesis of bilirubin, synthesis of cholesterol, and

synt hesis of bile aci ds a liver nmetabolic function,

i ncl BxAiragle 1but not limited to, carbohydrate

met abol i sm am no acid and anmpni a net abolis

Al t ePrepieniensid {Hb3R#B deutd- émw%r@w@%%rsmréavlbsé) -4-hydroxy-
mthﬁfﬁﬁrd@(o etrﬁﬂydﬂ@fuﬂﬂ&-yﬂi@hﬂ%‘éﬂék thydedchldiRRegalt 9 (I-1)
tests w all'ow the dose to be optimzed. In

enbo@o aeﬂhaoﬂbf I-h¢1.0 gyR8d meiol) tTEHACLT M) amtrmcm(d’ IﬁL) Was added
%E |t(<1/ ?? a en%ﬂ)sucﬁﬁeerr%gct{ %r%&?tpr:%rx}v%g%g c\iM[ot E!r:’ &2 P%rggloélgl chloride
(-I(AA g;dﬁy&ﬁemras]é wan hddddt sbawly afhhil@manunmmg:ﬂhe mmature of the reaction
PRt PESAR S0t ADIrRE }&Emorﬁwwoﬂﬁ&teg B I?IRL rllgl'dl%ﬁ%lolrhe uﬁtl@dltlon

ne |case |nh|b|tor or f usi on
wat Goperletls mriLaREoRIPnate §st%réﬁs\ﬁall ipyseryrand gdgitignal propionyl chloride

(amlm %"7%7%@1@%)'%5?@&@& zﬁfﬂbﬂh@ Rea®ibM staned (')'@fmtglﬂttdt WRITT aIfhte reaction
e |V | NCr ease over ar en
Db ComRre D abe D p e GORETH siabo ol e fpted HC
§hehmadrﬁi msqiartaﬁomd beeyech EtQANCAr mENinDOH,B eétﬁJmﬂLD hadl the phases
XgB%gtJde SIHEY uécf)chs ﬁﬁ%{ VQ&I e&&&ct@&l&f tft %Zd)%g fj)? 55 %ﬁitt a}{& e combined

ncurrent
prgengdesacigiwensivershert widh drbtﬁtefohl@e é@é Ao gﬂat d1t1¢de(1\§aa$@4)t fillpazed and

&fnc@ﬁtrﬁ%fl fﬁa@ﬁ& 1 difFee theﬁ‘gé@lﬁkesgs ﬁtdllo "Th‘afoﬂtvy%‘ d%@olm i IPA
&%mnts £ ﬁnE t1ne can % ach IEV%» X a Sln E

tr@fﬁe wHE A FiTRGT 4 Wombrof kreN A&l 9Rd FefsrRtRten s vacuo.
'@he hyidswbat ﬁe@tyrs&nlizyd ﬁiomﬂmam;s@@mgyﬂ sdetAd (105 w)fantd\ft@e

t o
Gy Re EnaRbaPCresbh Tuihed with Parded et fnd 87H) abdapupgr 807
axdffond 0196 gaoaptyloakils as well as to the treatnent of
exi sti ng conditions. Furthernore, the term"treatnent”
of apHGY,ikBfection, as used herein, also includes
treat rrenlf or prophylaxis of a disease or a condition

assofsbfﬂu@ﬁlé’\é&@(ﬁ 31@”@11'5@?@(4%%@& bid- QHtlbyQHmd‘Pﬁ 11yPe4-hydroxy-
%Iggy?ﬁlgxg—é)mgtg?htegﬁ.hﬁ% ZFX Ba}gbngiFmgth)e{es&r, droc%?orlde salt (I-2)

2D Soiiing B30 Py gy BMAP §0-025 8 03 apiqby THE (8 mD)

ast HiQ (hydy) ok hdddddEEAS 81.36 § 1603 h)m?lib aad $lod iebdtom rofxtdredvas

gogﬁllgd t%_lC%A58§ g%oi)gltyb@ %Hﬁdé ?(593211#% ?Ze f e(Q% §VIZ% %Hr%d\ﬁ? wise at a

m%wb@bpngﬂ)th@ r@ctlpn e eaigiuretel hgreiatained below 0° C. The reactlon
was monitored by HPLC-MS. Additional aliquots of 0.41 g and 0.21 g of iso-butyryl

chloride (total of 1.55 g, 14.58 mmol) were added to eliminate monoacylated byproduct
(determined by hplc). The reaction was stirred overnight at RT, cooled to 0° C and the
pH was adjusted to pH 6.5 with con HCl. The mixture was partitioned between EtOAc
(30 mL) and H,O (15 mL) and the phases separated. The aqueous phase was extracted
with EtOAc (2 x 15 mL) and the combined organic extracts were washed sequentially
with dilute brine (20 mL), dilute NaHCOs3 (20 mL), dilute brine (15 mL) dried (Na;SO4),
filtered and concentrated in vacuo to afford the free base as an oil. The oil was dissolved
in IPA (5 mL) and treated with HCl in IPA (1 mL of ca. 4 N HCI) and concentrated in
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(1.44 g, 15.45 mol) was added slowy while
mai ntai ning the tenperature of the reaction m xture

wWhelow105C. The reaction was nonitored by hpl cPErEP2007/052866

after the initial addition was,conplete nonopropionate
ester was still present and additional propionyl

19ahc|u<9 r T%en reé %u? Wg%fecvstaﬁu@%?ro%} I\%?l\/ﬁﬁe(qr egc?& ﬁle result%nLﬁcrystals

ﬁ\h@e@@@d wdshed WathoMa By amldelrpdlzmuaem 89S Celep alff@rd:@ﬁl 8.(B2.6%) of I-
with concentrated HO. The m xture was partitioned

between Et OAc (30 nL) and H20O (15 nlL) and the phases
separate The aqueous phase was extracted with Et OAc

(2 xEXSNNeY and the conbi ned organic extracts vvere

washed t.h di,l

T rthdinact SR aRAR A Frdwiin ok pErmIRA I dehydrony-
Hasehyls3-pentandyloxfhetrahydrodsrah-3-ybhatbyl dster; Ih?,dr((c?mlcrrk)e salt (I-3)
and treated with HO in IPA( 1 nL of ca. 4 NHC) and

c oncéatseutdn phl-¢4¢42) g THE mewl)d DA E0.026cg, Pl ahinph e§HF
r R m &%ﬁ“@@ﬂﬂ@ QNa@ 591%@ T}@@ (31 ?f g 1%]59%1‘11@) aﬁHQhé IQEQC’[IOH rlnlxture

tered 1.SO-P

ting cr
westonled tae (ﬁﬁ e‘éPl‘?rFF m%dea&l 68&) 2€§7t18mé’pf"6%8é éer@m@wwe at arate
“aRh LM wed Me. ree@&i@m@é &aﬂu$@tdliétlﬁ£1h€hu@&1| Bélow 5° C. The reaction was

%}tg%dﬁfﬁﬁ%%[é 5g)gthuots of valeric anhydride (2.24 g, 11.99 mmol

Brtaly abuetayldyd m(t;lmzﬂmmetrﬂmﬂoat}dhmdl byghoduétu Tha r&cibmatikiyke was

G0 HGERLBEL R lilcald B d i RLUkLAM Rl Tt i
Wi Paaﬁdom@(iweqm@t%@%dﬂé @,IK]{EIQO((QB 36.)gnd 1 msmﬂgpz)rated The

s ohbgnzfs@@f% éﬂﬁc{gg&&ﬂ{ @t(w@s@g{o@l rﬁg) nene| t‘ﬁ@ comﬁ%d orgamc extracts

|
(RN %sﬂu%{lt}aﬁi’ yl@ﬂﬂeﬁ 1811%@@ 22 KR m}géafi wslﬁer?l <50 mL), dried
t(reqapenafitéred had bendmiritdinagubel dwr tke fr@ﬁhsd’ saaitdilo rThe oil was

RS A Bl A
dehcBBtrama i) vaser. el tadds du¢ wasdetnybtabized fmmdBAWéﬂBEdieptane (1:0.5:10;

PEY b ?qg&: Ehe(rgﬁflﬁllié‘%lgﬁgﬁgﬁerlggl Qlwa;rﬂ'ea Wi (3:'15 A a%%l_fed in vacuo at

COO0 ed to O the p

ove
&Qﬂ@sméerNotomﬁt%edQS&ngt(hS ¢enoHER. The mixture was
partitioned between Et OAc (30 nL) and H20 (15 nlL) and

t he s4separated. The agueous phase was extracted

with EtOQAc (2 x 15 nL) and the conbi ned organic

ext r PetesmyRution W ph@tn K okinerit pakhingtens inlradi | ut e bri ne

(20 m.), dilute NaHCO 3 (20 nlL), dilute brine (15 nlL)

dr i ethtddiaRB04)S Wistdrt[dareRata Qdl: Wo deriBRIaiHad ) iGS BRa Cldandver- Wistar)

i &Elghl'hE 808256 g RRRELRS. éPOlRJIS lof thEBEra® Wrerd@Seddh S 8RL R level of
an experimental compound. Animals were allowed normal access to chow and water
throughout the experiment. The test substance was formulated as an aqueous suspension
containing Captex 355EP, Capmul MCM, EtOH, and propylene glycol (30:20:20:30) at a
dose equivalent to 10 mg/kg of the I-5 and was administered orally by gavage. A blood
sample (0.3 mL) was collected from the treated rats at, 0.25, 0.5, 1, 3, 5, and 8 h from a
jugular cannula and at 24 h by cardiac puncture. Potassium oxalate/NaF were added to
the samples which were stored on ice during sampling procedure. The samples were
spun in a refrigerated centrifuge at -4° C as soon as possible and the plasma samples were
stored in a -80° C freezer until analysis. Aliquots of plasma (0.05 mL) were mixed with

0.1 mL of acetonitrile. Internal standard (0.05 mL in water) and 0.02 mL blank solvent
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in IPA (5 n) and treated with HO in I PA (1nL of ca.
4 N HCO) and concentrated i nvacuo. The resi due was

wo ewritstisd | i zed from | PA/MBE (1:10) and the rRGUEPINY052866

crystals filtered and washed V\& h MIBE and dried in
vacuo at 80 Cto afford 0.61 E%72 6% of |- 2.

Exarggfj{e(}[ gﬂl((%igtlon standfrds was frepared by mixing 0.05 mL aliquots of

p]pyna frpm lrmtreaydd) rafs-wifhd0. b xyl- acetomtrlle, 0.02 mL aliquots of standard

&1 083l 0 g’[hm%@&gllqa()fnd @bﬁ ﬁﬁyg _ﬁ‘ﬁo{sq{f Ak 1%fe¥hﬂ‘:s‘{alﬂ)ﬁrd in water.
ester; hydrochloride salt 0 a solution of 1-
Eerhadereyt sampboanicrghl ratlmfran@@dm vgrtexpdzhoroygh 1)/ an#ﬂlten
(eﬁtﬂﬂu)gecﬁﬁl@Ob@ @ Joind-nivesprREdRste TRAploteis 1Sl§3erﬂﬁarﬁq 100 pL each)

t he reacti cooled.to
ek T ey e iegeg o A85 1A bRy nt of Saueous
chobpevplsase &ir [aC/VEY Bl Swtnialykis.al | owed the reaction
tenperature to be maintained below 5 C. The reaction

f o
vgls eTgE%;élE %%9%5193[ Pﬁ%ﬁgﬁerezﬁy%g?lg TTTIT-%| hz?%ﬂ ?é’l@ I‘T’na(?lce hqu1d
dﬁ@@@tq%aﬁvWﬁlh@péerﬁ@aﬂﬁ&émcapwtmﬁb%@aw/M )neAn Thermo Aquasil
C@@@ l6ix0% M&dﬂﬁﬁn‘ﬁ@%h@%seﬁed or @ep@ra’iﬂ)‘ﬂl lE'[E%trBL‘f)r‘&@fomzatlon (ESI)

Wé usﬁé?‘fr 41? HH’é%fi‘“BEtP\‘i%P? E@gz}gn‘{ %@’thﬁi_e) 8%33%2‘%5 Pl@t tjionium

adechté hewqbasels 03 ephiatedid dittemabilegise plrasainsd MeOH with 0.1%
SRR A ST Rt bl By SRR T O i
NaHC q 3(2 x 20 nL) and water (1x 20 rrL) drled (Na2Sq

4), Exampledd and concentrated in vacuo to afford the

free base as an oil. The oil was dissolved in I PA (5

) Qﬁ‘d’ztprréﬁlc@]d with HJ in IPA (0.8 nL of ca. 4 N

HC ) oncentrated in vacuo. The residue was

recr as’ zed from | PA/ MIBE/ heptane (1:0.5:10; 15 ni)

and the resulting crystals filtered and washed with

hept Bovedandf Kirebed enselaitloufter atalc@@o chlouvidd dihyNiaté, andkddinoh

91ﬁ§r%ogat% %ére e}'t@rcﬁe{se&' fr%mt %WéteLé]i%igq\?lﬁﬁ gg?c%tr—% ?%ls ?%sage ~100)

okin ar ane in ra

W@t@ﬁam@dfrﬂm@c Basgl. (1oullor ®RIs MipdrifiedEngBR Yiedinov€pMEM)/high
Weafﬂ )4- {ﬁﬁyﬁrwﬁ}eﬂm)n P?&Qaz%?k@ﬂﬁn%ﬁl?orﬁ@ £4d éﬁp}l‘@s ai®f bovine

hree rats were used or each _dose | evel
t%@rwq%ﬁ?fa}neémlﬁ% Biggeiepen Leperaeky) |M@Mdn<ﬁk?ﬁ%~?atlal amino
@&@sea%lmt@nﬁﬁwpelﬁadlmlaﬁ@stréﬁ%my@h Mete SHRIneX pofi GEBUO Labs, Life

L LG R RO A Seapt dl Joaieedle I TRt 112 om2

an qitnppmpyizehwerglojbmﬂled(f&&nms&@(Gﬂ)lbadgaaMA)

Cell Cultures

Cells were grown in 75-cm?2 flasks and maintained at 37°C in an atmosphere of 5%
CO; and 95% air. Culture media consisted of DMEM/high medium supplemented with
5% bovine serum, 25 mM HEPES, 1% MEM non-essential amino acids, 1% L-glutamine,
100 U/mL penicillin, and 100 pg/mL streptomycin. Cultures were passaged every week at
a split ratio of 1-3. For the permeability studies, Caco-2 cells at passage number 110-120
were plated at a density of 400,000 cells/cm” on Transwell polycarbonate filters in

Snapwell inserts and allowed to culture for 7 days prior to use.
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dose equivalent to 10 ng/ kg of the 1-5 and was
adm ni stered orally by gavage. A blood sanple (0.3 i)

weae®7adibected fromthe treated rats at, 0.25,POI/BP2007/052866

3, 5, and 8 h froma jugul ar p%?pula and at 24 h by
cardi ac puncture. Potassium oxd@al at e/ NaF were added to
were stored on ice during sanpling

the ﬁa%gll—?e V}'hkghffer
En@ure—nﬁ're—sa'rrm es were spun in a refrigerated

centrlfu at -4 C as soon as possible and the plasm
sanpKesps cleit bicadponpte é?uffslocoetaﬂm@eé@ mMrglidoseanad 38 M CaCl,

AL LIS 9% PARISTRWERQ. éﬁfa&eﬂﬂ%ﬁgct\f&ﬂshP&N&er%tmﬂe
st a 05 n_ in ter)

acetonlt ter naI d
@u@zltﬂvs Yéiﬂ%éO]é’SqT mh%?% a%ﬂureé\vglélemo‘ﬂﬂe Milhppeg wrggy- Calcium
silandadifigdrapsanarse g€ bichporats| lwage 0408 bHﬂoré\ﬂJqu}Hsﬁn@ft with 1IN

B@5F Ty NP S S0 Rpliials Wbt et 1 fER e SblukiBhn o fina

nativanbhe swhitem Wab:skeyiliastiby0filoGtion usihg quottsans withe porosity of 0.22
e r ma sanpl e and
}gg{rlsggr}%ﬁ %%I%E?Ignl‘% it lg%g&v(o%@eéﬁh ﬁ%r oughly and then
centrifuged at 3000 rpmfor 5 mn to precipitate the

pr ot SelhPreRamEpRat ant (100 nL each) from centrifugati on

was transferred into a 96-well plate containing 200 nL

Of aDLf&(ﬂéiﬁmf@hiell@w@ﬂaafbﬁiuflédffrdIQCMB/CI@ua@@bi}éSFa&ht}Sﬁmlﬂl@wed to

Ry Srte RS A S OB air Srpastisipserts

OB SiNEEaete-0 manrcﬂrayéfdm NBscNiEh 3720 eqhidibravedehsiHen@d8t pH 7.4

ér@ X 50 mmcolum (5 MV was used for separation.
ectrospray lonization (ESI) was used for the

i oni zation process. The nobile phase A contained 5 nM

ammoMicthadacet ate in water with 0.1%fornmic acid and

nobi | e phase B contained MeOH with 0.1% Form c Aci d.

El ut Tl@@ce\naﬁsepﬁrmfsaﬁﬂreeﬂ wWthb dﬁf@foadhaﬁiberatTm pH ofithe &trébs-

Bnaief e b6 S0 Re od e i Gl Tl Ul Syrespgctively, and

thehlyxﬂua]antoelcer&rvcmosaxﬂ substdtedanbmalaide werl@0 piv.cheselds ertlmmst

SR p O B SOV L RN
E@@qr@ngﬁm@mh@m ({f@PJEW/Z ARG RS Yeedti Whe experiments were 1n1tlated when the
1B seltté KA AR lcd mpo RhREHh 3FH HS %raﬁsnﬁeﬁleft%'ffﬁr ﬁ@ﬂe‘i’ransferred
(HEPES), and. povi ne Iyl\ll\gﬁ @I ne
108 B8 R (1B REs AT iRepte s el b BR Gl fom

ﬂ.elgirutc&rﬁlt 0epinp@atd lwith dbhor @nld-esdivee pidegntG0nninetsee collected for

tlat ned from @ BCO Labs, Life
£ ySIs.

Post-Experiment Control

Lucifer Yellow was used to assess the performance of the diffusion system.
Following the last sampling for test compounds, Lucifer Yellow was added to the apical
chamber to give an initial concentration of 100 UM. After 60 min of incubation, 250 uL

was removed from the basal chamber and assayed.

Calculation of Permeability Coefficient (P,yp)

The P,p, was calculated using the following formula:



Tech. LLC (G and Island, NY). Snapwell cell culture

inserts (6.5 mmdianeter, 1.12 cn2, 0.4 nm pore size)
wawerg/1oasai ned from Costar (Canbridge, M) . CePCT/EP2007/052866

Cultures Cells were grown in 75-cn2 flasks and

mai ntai ned at 37C in an atnosphere of 5% CO2 and 95%

air. Culture nedia consisted of DMVEM hi gh nmedi um

suppl enent ed W kla(5% bovi ne serum 25 mM HEPES, 1% MEM

non- es?gp@t:i al —aa=Re=aci (ds/sedPo L- gl ut am ne, 100 U nL

penicillin, andClR@tng/ L streptomycin. Cultures were

passaged every week at a split ratio of 1-3. For the

perneability studies, Caco 2 cells at passage nunber

110- M@relvélisathﬁlvalﬁlﬁd: (ain’ )Eioﬁihﬁﬁdcﬂ)fer(sfoh#% ﬁ@@theehﬂfsde@ma (cm?) of

gl% Ilrg %ﬁl l Qf) 1§/ ﬁ%rlr?l?la acto%c tr&‘ﬁ%ﬁ%nl\/ﬁ a%%?m 18 ’[h El%g n
cywerrgis lhléhgeelcelmr CBalfrnbelr ovir @b& mrtbe blepe (1BYloaimb ohttee
Mc@ﬁﬁatﬁﬁﬂh‘?lh@feraavérc%hmbgll HCRSR. aBdcentraibM g%g:lgsamphng time

adjusted to pH 6.5 7.4 were prepared per_ packet
PoIgE VeretPEReted F’b’i‘/ﬁﬁ@‘rmtsf% th§ aliayess Hrmaered A iapefpying of donor inserts

i 560p MR dépenabRwn B0 % @kini@gui red vol ume with
MIIlipore V\Igt er. Calciumchloride dihydrate and sodi um

bi ca%bonqa\]lt %avvere added before pH adjustnment with IN
“RaoH. Additional MIIi pore water was added

to bf{ r Ie%?a%\%?%gltl#leg{é? lcJ)lﬂBl)sv}{gllls%F%&Eﬂﬁje&oéoﬁ#o%ds

vvass I ze IOﬂ usmgma

por oébﬁﬁbog‘l{log f&%éﬂk%%[h% RIS §F oiran alBEhistration (A)

refrigerator (~20C) until use. Cell Preparatlon

Differ enﬂwmmmwcm
Core Facl g|tv and allowed to equilibrate at 37 Cin_an
at nosphelmgragfandar CO2 and 95% air. Snapwel |l s inserts,
cont ai ni caco- lLayers rinsed in 37 C

equi | i br‘ggévﬁ "REED: §ml—@%§el eit \Sﬁ6$ 4 buffer. Method The
cel | i nsklhninalg Paittédhi Me@D)d$sSh heéodi f f usi on chanber. The
pH of th Kr e eleit buff in the apical and
basol at e ‘1‘5 Z‘W}_ﬁgﬁv\as 6.5 ar?g)r7 respectively,
and t he Crustdralellcenoéininr BFi on af0 subst rate in apical

si de was cells with test co ound in

api cal %‘gﬁtgélr %%rrlgﬁ;))re i ncubat ¥F PO & Bbr oxi mat el y 30
mn at 3Extfagunddsr an at mosphere of 5% CO2 and 95%air.
The expe&orsr?ar}}nseucv)vs%rﬁsﬂ nitiated 2yg1en t he

The ingredients are mixed, granulated and dispensed into hard gelatin capsules

containing about 500 mg of active compound

Composition for Oral Administration (B)

Ingredient % wt./wt.
Active ingredient (I-2) 50.0
Mannitol (Partech M200)USP  30.0
Povidone K30 USP 5.0
Croscarmellose sodium NF 9.5
Microcrystalline cellulose 5.0

Magnesium stearate 0.5
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cell inserts with 100 mM conpounds in pH 6.5
Krebs-Hensel eit buffer were transferred into a new

w@k@ra13ase h pre-equilibrated buffer in basol at BEHEP2007/052866

chanber. Sanples from donor side at 0 mn, and both

donor _and receiver si des at 30°mn were coll ected for
om0 FEOSLIRL SOl UM (E] LW e
byswbmonfpihlenviring andh orhmdtintodatptis ngnthiming abwut 500 mg of active

UReRith bl Shl Bbrixield i RRiRdded to the apical
chanber to give

an i1nitial concentration of 100 nM
After. 60 mi.n of incubation, 250 nL was renoved from
t he Gg@apﬁ%}ﬂ%?&{é?ragﬁgma@gw@a<%| cul ation of
Per neabi-Li fy_("neffi cient ( ) The Rapn_vas calculated
usi ng t h@gFeiamni ng for mul a: Vx @8 PYapp = = (cnfsec) A

x C o X RLUELR S tieVvotrune, (cnr ) of — tiheTecerver
sol uti on,ét}f‘éi&g ?ﬁgngurface areald:%cm) of the Snapwel |

i nsert, Cobpsymétbylceliulésal concehgration (nM, and

dd/ dt is e in concentration in the receiver
chanber %%@31%1%@& i.e., the sl(g%%g(nl\/lm n) of the
concent rBitopgparsbenhe recei ver chénper vs. tine.
Concentr 54}0%1} at each sanpling fkng point were
corrected to account for the aliquots renoved or

t ransf ercologngs donor inserts & mgw pl ates dependi ng
on the ' Exanpl e 6 Represeptative

phar mc%ﬁﬁg%ﬁ%ﬂposi tions foﬁpsf eﬁjgurﬁj ect conpounds
Conposi t Hpdrokllorigéicidgr anul ar  f orsmid adjustreaf gl 4or al

adm ni stH-atHHeor—{Ar—rgregert—So-w—w—Ht-agrartaf
Act i Vize inggadectiteart n{itedp f60n @ sidprnsivw For (oPd ratl exgiistvR(0).
USP 39. 0 Povi done K30 USP 5.0

Suppository Formulation (D)

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.

The features disclosed in the foregoing description, or the following claims,
expressed in their specific forms or in terms of a means for performing the disclosed
function, or a method or process for attaining the disclosed result, as appropriate, may,
separately, or in any combination of such features, be utilized for realizing the invention

in diverse forms thereof.

The foregoing invention has been described in some detail by way of illustration
and example, for purposes of clarity and understanding. It will be obvious to one of skill
in the art that changes and modifications may be practiced within the scope of the
appended claims. Therefore, it is to be understood that the above description is intended
to be illustrative and not restrictive. The scope of the invention should, therefore, be

determined not with reference to the above description, but should instead be



Croscarnell ose sodium NF 4.0 Purified water USP for
granul ation Extragranul ar Croscarnell ose USP 2.0 The
WO pgraditeént s are m xed, granul ated and di spenskCI/EP1007/052866
hard gel ati n capsul es contai ni about 500 ng of
active conpound Conposition for” Oral Adm nistration

l.ngredient % w . qaActive in dient, (1- 50
etk el ST el Sobd Y BTG hBR! TG atd Db 2Ty scope of
arostentsrisl Wsle swhdilaims WR c@ftifedd crocrystal | i ne
cellul ose 5.0 Magnesi um stearate 0.5The ingredients
are KOpRicRRI AR a@?%‘ﬁbﬁg St HHIRGiShs by BDhiSHPNcARN are hereby
wat er . T(Eg tormul ati on |s_th?n ?{#ed and formed into .
peprRoraed BhiclsTangsgn Aduentieiy forpliaturaeses {uthe sape egnt as if each
itdizhd @d padept, pichBdplitabinedr publibd tive. wdze spnaslitid@illyidenoted.

Oral Admnistration (C Ingredient %w./wt. Active
compound 6 g Carboxynet hyl cellul ose | g Methyl paraben
0.15 g Propyl paraben 0.05 g Flavoring 0.035 nL
Colorings 0.5 ng Distilled water g.s. to 100 nL
Hydrochloric Acid gq.s. to adjust ca. pH 4 The
ingredients are m xed to forma suspension for oral
adm ni stration. Suppositorv Formul ati on (D)
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Ingredient %w./wt. Active ingredient 1.0%
Pol yet hyl ene gl ycol 1000 74.5% Pol yet hyl ene gl ycol

Wa®01245%% The ingredients are nelted toget hePCEREP2007/052866

m xed on a steam bath, and poygﬁg into nolds
containing 2.5 g total weight. "The features discl osed
in the foregoing description,(ﬂghﬁye follow ng cl ai ns,
expressed in their specific fofrns or in terns of a
means for perform ng the disclosed function, or a

met hbdAspmpeooeéstiofmrladt t ai ni ng the disclosed result,
as appropriate, may, separately, or in any conbination
of such featlHes, be utilized for realizing the
invention i iverse fornms thereof. The foregoing

i nvention Has lbeen described in some detail by way of
i1 lustratoonNand exanqhe, for purposes of clarity and

under st andi n4, JMe will ‘be obvious to one of skill in
t he ?r()th ages and nodifications may be
practic¢ iThin the scope of the appended cl ai ns.

Therefore, it P¥Ro be understood that the above
description is intended to be illustrative and not
r est whekin' is Tdietaldopepcaflernithefromviengrioop celmisting of C, 5 unbranched

therefore e, d rm ned no ith.reference to th

above agehel BB ThPEReRt o bl R A wr el and s
wi t hhaledlkeylencle to the fol l ow ng appended cl ai ns, al ong
with the full scope of equivalents to which such

cl ai hpdrates selvaties hretlaciddhd dippent eahts shergeft ent appl i cati ons
and publications cited in this application are hereby

| ncos PRIBLBAuRY ol BFERERFQaitdM IWRBleln RTY kftst, Yi-$:10by18lsb-propyl, -

ur ose§ tg the same gxteﬁt as i#léachefﬁdiJ%gE%fS PTOPYS 7
W eRrtiso-paient appl i cation or publication were so

i ndividually denoted.Clains 1. A conpound of fornula I

wher gi A cRnipsus&h&otdiflg iddgpendasielyRY & eyt bieis@papgl.
consi sting of C2-5 un%ranched or branched al kyl, C2-5

unbr anghed or branched. al,kenyl . C3-51 cycl oal kyl ;and :
2. 5 owRy e SERRNRE  FURLY osp 2, EXS B ¥y B Compound
thetdiytliawhlogglet mesylnge, dofisulfate Ar salfgtosatid according to

claim1l wherein Ris ethyl, n-propyl, iso-propyl,

nbut ¥ ITHMsk §PcdMdinds according to formula I as defined in anyone of claims 1 to
4, or a hydrates, solvates or acid addition salts thereof as antiviral agent for the treatment

of a disease mediated by the HCV.

6. The use of compounds according to formula I as defined in anyone of claims 1 to
4, or a hydrates, solvates or acid addition salts thereof as antiviral agent in combination
with at least one immune system modulator and/or at least one antiviral agent that
inhibits replication of HCV for the treatment of a disease mediated by the HCV.

7. The use of compounds according to formula I as defined in anyone of claims 1 to
4, or a hydrates, solvates or acid addition salts thereof for the preparation of a

medicament for treating a disease mediated by the HCV.

8. The use of compounds according to formula I as defined in anyone of claims 1 to
4, or a hydrates, solvates or acid addition salts thereof in combination with at least one
immune system modulator and/or at least one antiviral agent that inhibits replication of

HCYV for the preparation of a medicament for treating a disease mediated by the HCV.
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3. A conpound according to claim2 wherein Ris ethyl
or iso-propyl. 4. A conpound according to claim3

wWab@rainsRl is i so-propyl and the conpound i s BEEEP2007/052866

hydrochl ori de, nesyl ate, henigg ) fate or sulfate salt.
5. The use of conpounds accordihg to formula I as

defi pe yone
sol vat S pOLKR RRa e FIBH T at kit BEPRRMNEC VRS Grov) virs
ageputlsmg)admimest«trﬂ%etb remamuoil ia died elaeseofmdnewwtl@ily tﬁﬁ@tlve

titPof al&@fn aﬁgg@ggggﬁnqccordlng to formula | as

ef 1 ned |n a yone of cllains 1 to 4, or a hydrates,
solvate cid_addition salts thereaof antivira

agent?:| ﬁgpﬁsf Chvmg wherain thesampesni 4 dhse AED bedyyegrgiyl and 10 g
padial & @miaiehret toahe best. one antiviral agent that

Inhibits replication of HCV for the treatnent of a

di SEASE, IR d%acco %?rég tocls clalm 0 Vs?herér H% %%eeof%etweew% ds7 5 g per
accordlng T efi'ned i n anyone ©O NS

d&vgawnuuﬂﬂadMydﬁak@@ntsolvates or aC|d addltlon salts
thereof for the preparation of a nedi canent for

treatj ng nﬁztmcﬁ&@%lﬂg%'c%ﬁq 1BV 18 aldG¥ offberRB 1USEdH.0 g per

onpounds formula | as defined in anyone
g?y% %@Hﬁ“@fg %WFBPG% hydrates, solvates or acid

addition salts thereof in conbination with at | east

one inTheenalysd eﬁ"n)lmmla Ifartiosr camﬂ)h@lmgaﬂnﬂuﬁaﬁtmg)mtdeast one immune
%yhelrr}érlrnépglraa(?leagltﬁl/ oLf ? feaslt %hle grlétrlrve}rn ent %E[ eg}nbl% rep] 1c&t1fgrg rgg IEICV.
nmedi ated by the HCV 9. A nmet hod for treating a disease

medi & édplsymapruticelsamipopisioT cyinprising pidvrapduitigally effective quantity of
& @%bb&ﬂdﬂ&céﬁmg‘ﬂoﬂﬁﬁﬂ NGHrkiQeAwitRARhstioRe ﬁﬁﬁ%&@tﬁ‘fdﬁﬂ}t acceptable
a therapeutlcal effective quantity of a conmpound
s Heh dilng s e%ﬂl}&?% 1. 10. The method of Claim9
wherein the conmpound a dose of between 0.1 and 10 g

per danA bﬁoca;d;rﬁ)lnﬂhﬁtsﬂé(ﬂﬁfe Opadyheiopaf a @ntleoside T b affetdad O-acyl
Qpln a dose of between 0.5

1’111C eo; dgqgunger%aslc reag:'tlon con

AR red to the patient. 12.
A met hod

bet ween 1.

ordlng to clai m 1lwhergin a dose of
2and 6.0 g per day is agmnistered to the

pati ent.NE¥3y The net hod of C ai M\ further conpri sing

adm ni s iflg at | east one innuqé\s st em nodul at or

and/ or ©at Yea L one antviral ében tn%t inhibits

replicatb HCV. 14. A phar mag cal conposition

CONMPHDSI “Orer apeut i cal Ricetf ect | ve)l-quantlty of
OH O CR'

(1 (1)

wherein R' is selected from the group consisting of C, 4 unbranched or branched

alkyl, C,.4 unbranched or branched alkenyl, Cs.¢ cycloalkyl, C; 5 haloalkyl,
and optionally substituted phenyl which process comprises the steps of:

(1) dissolving IT and DMAP in an heterogeneous aqueous solvent mixture and

adding aqueous base to adjust the pH from about 7.5 to about 12;

(11) optionally adding sufficient saturated aqueous NaCl to produce a biphasic

reaction mixture;



a conmpound according to claim1 adm xed with at | east

one pharmaceutically acceptable carrier, diluent or
wes@rpiast . 15. A process for the selective O BCHERIDTO52866

of a nucleoside | to afford an 5(}acyl nucl eosi de 11

under baS| ¢ reaction conditiond (H (D wherein Ris

ool oBh PP LOReIESU SRPSABAAA 0L S AR AR e o

C3 ﬁomboat RWO algaits2hal oal kyl, and optionally

substituted phenyl which process conprises the steps

h) mgh§§l(?lll th@QeaclioRREd %&in@u@hdﬂﬁkﬁf (ﬁg%ﬂea@#@tmg agent and

aqueo m xture and ueous base

adj Feut WELF—P fheanagsion reaches %sagb%ﬂpwmv?

optionally addi ng sufficient saturated aqueous NaCl to
pr odug eptiohillplasiactifighetO-acyl Mudtaside With ) phatiaegutasally acceptable
acylat agent_ a ddl base suf icihent to

mai n alﬂ O]%anﬁcFﬂ%§ﬁa %ﬁZ?éh J g0ucef§de(|

nmoni t ori ng the reaction and dlscontan|ng addltlon of
sai d acyl ati ng agent and %ai d Base*when the conversion
reaches a satisfactory level; (v) optionally
contacting the O acyl nucl eoside with a
pharmaceutically acceptable acid to forman acid
additional salt of the O acyl nucl eoside.



