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HCV NUCLECSI DE | NHI Bl TOR The present invention
provi des nucl eosi de conpounds and certain derivatives

wo b@seef7omhi ch are i nhibitors of RNA-dependent PEMNAP2007/060557

viral polynerase. These conpo%nds are inhibitors of
RNA- dependent RNA viral replication and are useful for
the treatnent of RNA-dependent RNA viral infection.
They are particularly useful as inhibitors of
hepatitis C virus (HCV) NS5B pol ynerase, as inhibitors
of HCV replication, and for the treatnment of hepatitis
Cinfection. The invention relates to nucl eoside

i nhi bitors of HCV repViN0oLRMIDENHBINOR. | n
particular, the invention is concerned with the use of

pyri m di ne nucl eosi de conmpounds as i nhi bitors of
Fhb grsaititvehiivh PNAidS mhtleadldi@ctbnqswnﬁh anfidres et d&dlatives thereof

e ey Stk AglBenEa BNICHRDOHP STy T siggpunds are

Iﬂhﬁlﬁttﬁb GﬂRNhhﬁp\é\@ddnd RI\(PBQ)@ irepliatid ardl are disefldgpatheltreatment of

%Md a%t}}]em\dl)%zfﬁ@l 18 elﬂ?(lr}g hig?%qee%{aﬁgumrfyg}sgg/ 68 1n1$1b1tors of

B efsieie dentus EEat) 0essiBl plahera s 64 iaBiBRoay S HIEV ¢€plidedion, Snd for the
the ma 0{ |nd|c€tgpn for liver transplantation. HCV
Hsamsabat apadds ‘8- a menber of the virus fan1|y

avi vi ridae that include the a flavi
Shetmertaneleesdavrpsteriond Ty rtit IRl Epicition. n
papiatliat, ite avintidhsie SOI{thrﬁﬁ,wﬁB thMuse & Winﬁdfﬂedﬁt@leoéﬁﬂ@compounds
V|r es qu #helr. ﬁﬁk}ﬁ t|g@» i.n: ds Virol ogy
té)rs SHPFFLHOMTHC 1ca‘Bonm1 p zHHlaFE}WCé onP;posmons

Nhnmhh@gmagaﬁh Kavkn Publi shers, Phlladelphla Pa.
Chapter 30, 931 959, 1996). HCV is an envel oped V|rus

El@fiit&isr(l Nigusdis Badeddivecaensehsoigliter Hideasrdrd uBhhuGRAGGEJ.

appr ox tely 4 kb. The viral g nsi sts of
Sosel B et ahLirodial 2000 Sios Uriy Poden SRG-<bnior B, aig ot isk of
ferImpieneaHbAgoth B Bl & RMALBbIq iR Gp&¢ellular carcinoma and hence

of - apprOX|nat y 30 anm no CIdS, and a short 3
JmTH%@ﬂ@n%Wé“ﬁﬁgﬁnﬂﬁﬁﬁwynbonserved part of

; he ot ety n]ﬁ%‘??fiﬁgggﬁ e AUt i BRlat e ay@ﬁ@g‘es the
Eg;?%;vhg%%% EHtﬂvfrh%ﬁlA ﬁlgglaﬁﬁdeglé@ﬁ&ﬁfhdﬂ?ﬁg%’e@ﬂep&h’tﬁﬁcgﬂuses
& Gdbnt yzgﬂdﬁﬁ El'hg KEHses gfilf? ?/lﬁlé rqu?atzeon, n: erﬁls V?ro og))//, FI)Edltors
Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven Publishers,
Philadelphia, Pa., Chapter 30, 931-959, 1996). HCV is an enveloped virus containing a

positive-sense single-stranded RNA genome of approximately 9.4 kb. The viral genome

consists of a 5'-untranslated region (UTR), a long open reading frame encoding a
polyprotein precursor of-approximately 3011 amino acids, and a short 3' UTR. The 5'
UTR is the most highly conserved part of the HCV genome and is important for the

initiation and control of polyprotein translation.

Genetic analysis of HCV has identified six main genotypes which diverge by over 30% of
the DNA sequence. More than 30 subtypes have been distinguished. In the US
approximately 70% of infected individuals have Type 1a and 1b infection. Type 1b is the
most prevalent subtype in Asia. (X. Forns and J. Bukh, Clinics in Liver Disease 1999
3:693-716; J. Bukh et al., Semin. Liv. Dis. 1995 15:41-63). Unfortunately Type 1 infections
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approxi mately 70% of infected individuals have Type la
and Ib infection. Type Ib is the nost preval ent

wamsppzod n Asia. (X. Forns and J. Bukh, i ni BGI/EP2007/060557

Li ver Di sease 1999 3:693-716; .J. Bukh et al, Senin.
Liv. Dis. 1995 15:41-63). Unf 8rtunate|y Type 1

LIRSS -RREH: 5o MRS B34 SHRRYEO SRR A0 AR i
Rﬁwbzolm@uo 2119022322355) Viral structural proteins

i ncl ude a nucl eocapsid core protein (C and two
&’imhdtnpmrg]] pro@prsohdiidsy nlEdlec&aplsi(Eéore HEdfeial (€0 apd twad esvelope

e S I RG-dependen |l oprote
s S L i L S
Hm(aiidptbtemaste Iatﬂcd\&éa byelyt NA2- Nﬂ?pefsgop aod eages pib&ase encoded in the

qu i red. for cl ons
p 2 Ee Sor’[fheseI pro ea es gre re%lturé%lrerfcg ﬁlfz%va%e slpaaflc re.%hons of the precursor

pahypmxglh 11’(ta Inﬁatmfe m:ptldctsr Tk¢ carbdxyphdf eﬁ morstrudS&Bprotein 5, NS5B,

tal e

G D% PR RRRN G B Ty TFPS B g M mainiasy o
am@ktrNSﬁBal maoacitshit4 o hndNSSAB (etrialethamf rNSStAe(IthE anainohtatrhinalf half of
ggll? Ct u[}r{g{m gr:e%lg?n\? roﬁvglﬁi_lg'{s el&e( a\ﬂTat B}o&k %f tﬁg non-structural
pmmdeehdoyled bethdCYCRINN A) gtroimmee @t énviohwed lity RA repRfion.
replication. Currently there are a limted nunber of
eppeothethetdere a;li'rrﬁsedamaiﬂea bt gppfroveditherapiceataiebit f@fth&HEvatment of

th . to. ...
HR e Dl 0 R e ek P RS BRI RE FRED ad Pinbibition
bBMEVIEETB paymensehavikbeéd reeshd: FS&MGish, Ser. LildrsDis., 198019:5; Di
| ¥ ; T3
Reisritiooh. MeReE o 1 g 6bi e Ran iy, BctoBat n 38 865G Gake-
Quitane I’t[ILu_rf:?elﬂlﬂi alEcﬂ,lFUtfuee Theaugpior ThikorGh H@fidltiitlis%ﬁaf:ﬂs Hvﬁr ﬁizs(e)e(l)sg, Curr.
| r'u lver S r.. al g. C S.

%5(%5 %@H"f%%lg)' 20035t 3f>%2ﬁ5&% i?"fgnﬁgk"éﬂ? rhadengton

e e e tdra g;r f BEpatitio C Ve adfedtion (©999-DOBR), MpEOp IO Wher. Patents
gé{%lg]ig 1218 é7 i?% M % V}ﬁalke}g? & Fr)g{ngqli]rtlgscgj]%g%t%sl fﬂbthe treatment of

Qﬂaﬂicd@beﬁtlsf@@xphe fnl fh@&sﬁﬁgﬂDrﬂ 2008 90{sg:1hepardc; 5SL.Gan et al,
I nvesting s 20 3 12(8):1269- 1280;

§epfﬁltlsw€éﬁh@fep%ﬂtlcs I%}Séﬁtfﬁt §t usen\ﬁﬁé?ea&élatsutr@gegle@h’q%tl?ev Drug

Dhahuso@ndsd1ed1gi ng Strategies, Nature Rev. Drug
Di scov. 2002 1:867-881. la: R= QONH 2 Ib: R= C(=NH

+)NH2 Ribavirin (Ia;
| -((2R 3R 4S,5R)-3,4-D hydroxy é\hﬂdroxymet hyl -t et rahy

dr o-f ur an- 2- \WN—N

& )

4
HO OH

1a: R = C(=O)NH,
1b: R = C(=NH")NH,

Ribavirin (1a; 1-((2R,3R,4S,5R)-3,4-Dihydroxy-5-hydroxymethyl-tetrahydro-furan-2-
yl)-1H-[1,2,4]triazole-3-carboxylic acid amide; Virazole) is a synthetic, non-interferon-
inducing, broad spectrum antiviral nucleoside analog. Ribavirin has in vitro activity
against several DNA and RNA viruses including Flaviviridae (Gary L. Davis,

Gastroenterology 2000 118:5104-S114). In monotherapy ribavirin reduces serum amino
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yl)-1H[I,2,4]triazol e-3-carboxylic acid am de;
Virazole) is a synthetic, non-interferoninducing,

whe@at4Fpect rum anti viral nucl eosi de anal og. RPOHEPI00TI060557

has in vitro activity agai nst ,several DNA and RNA
viruses including Flaviviri daé (Gary L. Davis,

%%stfgrgsee%‘%sql %%¥m§l 8%0‘% & rﬁ%?lglts,%lutg‘t c?oes }1&' g‘%n nﬁ‘ﬁ?&%ls of

not ranst er ase
RIGMFBINA. rR1h®»%10falsp axmbm sgmﬁcﬂnt m¢x1dty@$1dn®kndvmmr1nde¢emmlem1a.

J\feragncﬁ{ly]ib I8 pro&ﬁi convi r¥ed to ﬁ(l:neﬁe I’?eorﬁ abl {/|Sr Zlmgg: LIeC?Bt

nstf:r?er ns g C QY ?errit"eg/gﬂa e %eoﬁ ﬂ%ﬁ, té(la l%glltltoocf%/chroql%hepatltls for nearly a

tiecad¢. AENS al@fgl)@bpmmms pregatddttiysnnounanets inyresposhiee @mderal infection.

| FNs are gl ycopr ot e| ns produced i mune_ cells in
p%%‘i‘%lét FBESA e Erong Rie rswgnmb%ipgtl dyd W%%al eatfterferon o's

an({ fgl?egfg"onaéetgéef %%guldl%:% Tite g%?lg hpecll ffllge%%rl nc u reoguced

rrrairﬁy beindectad celly ped ﬁroitemsefeﬁ@bonﬁg adflb fmnm dec@d infactidry 1FNs

by .i.nf.ect ed. || d t t | | f
BBV Bt ARBrPhn i) RGPS eSO ol
traznmem't fout hepatitisCintictting, Iméupﬁfbdsemmnmdiéﬁ' RIS Attb@ndetk&able

nt f atitj.s C infectian,
TS et PSR el b LS btg Ssteliy P PSR T amately, the
lzﬂFd‘dts’tﬁfﬂENlarelzemp@ﬁfryd nCagshticn &ff thfl?;%ﬁf@ﬁl@s ihevabsrelapse rate and only

te ect re temporar

ST Gr i 3 lBEul e e HiB9uiet Rpus b spgferase
Ratly. (LOBISigxdyrhj t a sustai ned virol ogi cal response

with normal serum al ani ne transferase |evels. (L.-B.
Oavilignitasioploé parENI ﬂhﬂiiaby?it/viaﬁ)fhpﬁf cleathde of Hid Itrb&lhaﬁymmas blood.

id f fromt
ERBhital T RAPRIER oL 4oV SibgRhRI ISR o bt Rifrembigd jpfoteins
(REGbhagiatle stipiored pharpiaobleihetc propértisd IER@ASYSH ib ¥ conjugate
i nproved phar macoki net i c%dor operties. PEGASYS(r) is a

Boerfaion eeld Hdey 41 Rragch goanethorPEsr apd RBE-INTRON® is a

nono- rret 0 PEG d PE RON ( g

R e DR et o3 S5 2D Rone b iis e b AR al, ciin.
rxap 2002 ak(9): 1%‘31383T e KaplowdlhQad 31O Hakrih B 138501, Release, 2001
Kozl owski and J.M Harris, / . Control. Release, 2001

77%2%7I%4224) Conbi nati on t her apy of HCV with ribavirin
and interferon- a currently represent the optinal

Ehmbawlonmpmfdéc‘r’.vt;ﬁxﬂilbav.truamﬂ P gNo( Gusfendly represent the
%gt?ﬂdlcﬂt eﬂaﬁ%ﬁcgwagtg?%v\gé ggg/opf? (?f%flrdg rg’s%hé BA %Isﬁ&fd viral
response in 54-56% of patients. The SVR approaches 80% for type 2 and 3 HCV.
(Walker, supra) Unfortunately, the combination also produces side effects which pose
clinical challenges. Depression, flu-like symptoms and skin reactions are associated with
subcutaneous IFN-a and hemolytic anemia is associated with sustained treatment with

ribavirin.

A number of potential molecular targets for drug development as anti-HCV therapeutics
have now been identified including, but not limited to, the NS2-NS3 autoprotease, the
N3 protease, the N3 helicase and the NS5B polymerase. The RNA-dependent RNA
polymerase is absolutely essential for replication of the single-stranded, positive sense,

RNA genome. This enzyme has elicited significant interest among medicinal chemists.
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(Wal ker, supra) Unfortunately, the conbination also
produces side effects which pose clinical challenges.

wDe@sesydon, flu-like synptons and skin react i POFER2087/060557

associ ated w th subcutaneous | [FN-a and henol ytic
anerri a i S associ at ed with sustained treatnent with

g [eos eéh(ﬁ]H cl%g%gem 'J[ 24 of%%ﬁ%cal%l E gr gets for

eve opnmen as an erapeuti cs ave now

ﬁggﬁ&% eﬁ]ﬁl Cl){o?o aélglg & Ien 9 @%ﬁn Q?llngjlsa(lgcm (%reag k@mﬁgtﬁfve inhibitor
alhcthtlh’erfB@S Bﬂtboiu}lhetldtsbmdiﬂgeo Rmﬁqugpanste Aifo fiRN&ion as a cham
RO APE BRI FREBRNsUg LA 0y o o
giphpsphadta® @inieid fod the [g)hyrﬁeraaentuclentiée bistireyrsitng This conversion to

TR B B R e SO DR P55
stauctaat regiirbi@entasna polanitial mlmle‘usmamolryrrwasasn}abnor In addltlon this

El%nfg%le &I{CC? (Eva Iglltlgl L uc‘:’i’n Wsk eﬁ.l 04 1rbf1 SrSor IWZ{/ rep f(}:gi!loel’? () ceﬁ based
i ndi ng ymerase Yo unc l'on as' ac
assa)mcmpetbdﬁoftzheztmplmcbs@helryblmoanal og nmust be taken up be
the cell and converted in vivo to a triphosphate to

hDW@f)E% on mbhslﬁleWmmeZ% 1ol e dtP. Cﬁ@n’ﬂha{rﬂissigtndiPt Bacolla disclose
g s R S
ﬁirrmud;te@raiid 3. quNOEﬂTéEmZSZ,qmbhsmidtDmtmhér 6100k dsP.demmadossi and

r i n itor.. ln addi;ti.on this,lLimts the, .,
BOEET 5ot e aierBhin e BEENHUE we b Pt Bty iesyt- and
P eqjkylmt]leosidds@f el Hdrasad RAsladye Aol e and W(DO%G)ZéB89 both

BASTRBGOAPY 2805, g iadtph el oo bl PRl G grgghoas of

asiﬁgrpLalk;y nmhleosadﬁslforl—l@étmg IRavBiRse aad tPestivingsaf In W02004003000

30 PP ool L RsioBat B 14 S0 off iscos

Q¥ ANad' Rnqlac@lstiaieel g9h Qﬁ@ﬁm%&e&%ﬁ% 'IBYWOO|4/002422

reating Fl aviviruses and Pestiviruses wth al ky
awnlklisped Fnkyty 8 2e04do$i Bewmatlofsoetm |diseloge tred' @ Livalitygester of 2'-C-

R TR
HGHERS ezte? FREITRER (P&Seﬁ%fatéﬂsdo ou'ndz‘lkhgyé?) which is the valine ester

nuc GOSI‘ ] or treatl ng avl vl ruses an
Pestheviytidisegnalog2 (D20o®He 8D 0burgred, MERQ GhaargegticabsoLtdl. also

gﬂah%eg g&ng egfdgégésé 1?a@?)géaeiﬂt}t"aﬁgns?&%%%blogtc?lﬁ{ aciuve 2'-
brabcladid tD) &r fGheRSsid&Sor al phaiERhB0R4 A2ceptidld shed prodrug
Janu?r y 8, 2004 J.-P. Sommadossi et al. disclose the

geredly “val i ne ester of 2'-Cmethyl -
tHZ

i-Pr
2 3

B= adenine, thymidine, uracil, cytidine, guanine and hypoxanthine
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ri bof uranosyl cytidine and its use in the treatnent of
HCV. ldenix has reported clinical trials for a rel ated

W@ eoopowdTos NVMR83 which is the vaI i ne ester 5 of PCTEP2007/060557

cytidine analog 2 (B = cytosi Further, Idenix
Pharmaceuticals, Ltd. also di cI oses in V\D 04/ 046331

Em é}ﬁcﬂgﬁpgﬁgﬁe& )ol{]f Eé: %Héf % g) yCC'rltHro?ll e?g 8% loye ﬁfcieo\glae inhibitors
pﬁ%N ﬂa@amﬂ@alRNA prdymptaaéa#vhereml the ozrrbph;a?dava guburer isohemically

FRASEIEant VRV AU ks el et SoGhg s AL zbsge wlated 20-
%ﬁ&%gﬂc? %%—e nettth%osg, dl%ﬁlleﬁﬁzgs \Q'H&J I%C%ﬁl ggs[e 1!41{ g}#tg %ﬁﬁ}{j QJbstltuted 7H-

ner ase erei

§§41%16 1314$ g?ﬂ"ﬁ[&ﬁ@fzﬂdﬁ’caﬂ@ ATHd Qehe alp@ll&ft}aﬁ/&s%lzﬁgs one example of a 3p-

|shed S. Carroll et al di scl ose

rr@rfml éHdQ%ldermStSn QarraH @t oﬂb(Jn%phﬂﬂem 1998 2681 979 ¢d 984) disclose
1’1‘4?1%1&61‘? of {-‘I@Vb[%o? leésé%\/ P 'n?é?ﬁ}h%))f d‘?rﬁb(ga 1}&?@@ Publication No.

Hpyrrol o pyri'm dine ra
é@ibWWéa?i‘blwldlle Idersmbened, @Red)- 8. Olsen eBH- dlﬁé@éﬁfylllethods of

%mg‘%lﬁﬁgtg gy A %ﬁ"“t%h i k- aeéling BpQtmy EREERiFferion with

wﬂymgkageubynds-c>nethylcyt|d|ne (6a). In US.

Publ i cati on No. 2004/0259934 publi shed Decenber 23,

2004, D. B. O sen et al. di§ﬁ*ose met hods 2

i nhi biting CoronaviridagyiyalF repllcatKFK and
ol ¥ tf1 nucl eosi de

conpounds. 6 6a I n \y¥ W15 publ \s@ cenber 19,

2002 (US 2003/02362 . R R Devpsj/et al. disclose

4' - substituted nughtosjde conpoundg,th&t, exhibit HCV

activity. Four coﬁ%ouﬁ%gepr|C|tF§ |d§%t|f|ed i ncl ude

the 4'-azido conpound, 7a, the 4'-ethynyl conpound 7b,

the 4'-ethoxy conpouhd 7c and the 4'-8etyl corrpound
7d. Modifications to the ribose noiety exenplified

ImWQRPE1Q0HES publigaedPeganlyed PA202 (85 2803/04884§/A1), R. R. Devos et al.
gﬁﬂ?%’ uorsf(i)@sti%lﬂed hﬁaeo?hld }Aﬂgﬁ}ﬁdgﬁ{ak e/ﬁltﬂh\’ﬁ(ﬁﬁactﬁ/n? Four

derivative | uoro .
eenpeiendseeplgatly ﬂmmoodncbﬂ@t%apd@ W@lae@ndl Unethg 4'-gthpay!

) Iy r ugs
(#E}a usef ﬁ%&? eth%égﬂp%ﬁwﬁé tél%ét e% | se g léfs?& g
MU difpgatipesatioi thesibasean dietyeymphifocsiripdude tha 2byle<meff%r€@mwlve, 3'-

ggoxéslaghg%tﬁf)e 7 th§b3rn%a§)x§déllva(lﬂe SBFT{geZT ﬁr_.??f’o defative 8c and the 2 ,2'-

difluoro derivative 8d. In W02004/046159 published June 3, 2004 (US 2004121980), ].

A. Martin et al. disclose prodrugs of 7a useful for treating HCV-mediated diseases. Both

US applications are hereby incorporated by reference in their
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4 = H7c- R=0t 86: R3=0H R2=F,R1=R4=H
7d: R=C(OM 8d: R1=R2=H,R3 =R =F8e: R1
WO 20R0437R8 = OH, R2 = R4 = Hentirety. U S. ApMTEBIOIOWﬁﬁOSM

Ser. No. 10/167,106 filed June 11, 2002 entitled
"4' -Substituted Nucl eoside Derivatives as Inhibitors
of HCV RNA Repli cat |]\%g and U. S. Appli ca[\I on No

er

10/ 717,260 file 19, 2003 discla cenpounds
related to the pges i nvention. Both dpp |cat|ons

are incorrﬂﬁﬁ‘ayﬁ;eﬁ)eln in theirHe |ée

reference. Y. Yurp et al. (Archy ,.. 1985

18(5): 364 ,SCI ose the synt hes pnt | viral

activity ofHo
4' -azido-2' - deoxy 2'-f|uoro arablnofuranosy

nucl eosides (9: R= H Me and d). B = adenine, uracil,
thym ne G 78R3IJ®pn and V. Nai Ba(RetGlaRédRONR1-986
52(39): 126W3-58)yndi scl ose thdb rﬁ%s&lsRﬁ*R“—H

azi domet hyle:®=GEt- deoxyr i bonu@F S Ye&’ 1 K pRE=H

adeni ne, tﬁ?’rﬁﬂ@( ande ur aci | ) ag‘—\l Z_éLg r's 4_ _R4_H
transcri ptase inhi bi tors Sevéfdl ¢ ta

%Frg‘lgfte Zjog ];%p%)'élr:atmjl e el%? llﬁqg'l:% ?1? gne EQ(ZIO&) %ﬁtgg;" '?S_ubstituted
Repeogde Bhrwaﬁhﬂés aslnhﬂMidrs JEREIN RNIORepdid{tldd)'; ahtbd. S @@plication No

a t studies toward the . .
G/ ER PR SRl P00 ancreibepeds TR an i preseppinvention.
Sothimpphedtiond 8 iAddrpdraledlideid 20 Bheirlentiugbyaifaerde. al .
di scl osed the synthesis and the H'V and H sinplex

ipi-vlaysay: af (4ch. P@hfhy ITek.-1285 dﬁ@%g@&%ﬂdhﬁt@osé 19 syathiédsis and antiviral
ituents a the osi ti

ot her s n
e%wetveﬁé.%f B roRtic Bupgaebing %‘W@?P‘Qe P H. Meand
ohBranched Thym dines as a NewType of Antiviral Agent,

Bi oorg. Med. Chem Lett. 1999 9:385-88). T. Wada etal.
(Nucl eosi des &Nucl i des 1996 15(|-3):287-304) NH,

di scl ose the syﬁ?bﬁs and anti-HV activitytd

4' - G- nmet hyl nucl gosides. In WO 01/ 32153 publ igheN My

Wllll
7: 111

10, 2001, RO~tor i scl 0% et pods dfO+y ealn or
preventing Fl uf ri @ae viral ction by!
adm ni steri Lgxol ane ana ahot f nucl 85I In

W02/ 18404 ﬁgbl i‘ghed March 7, 2002, RC'pgyos et al.

di scl ose novel and known
9 10 11

B = adenine, uracil, thymine

G. S.Jeon and V. Nair (Tetrahedron 1996 52(39):12643-50) disclose the synthesis 4'-
azidomethyl-2',3'-deoxyribonucleosides 10 (B = adenine, thymine and uracil) as HIV

reverse transcriptase inhibitors.

Several computational studies of 4'-azidonucleosides have been reported: D, Galisteo et
al., J. Mol. Struct. 1996 384(1):25-33; ]. Pepe et al., Eur. J. Med. Chem. 1996 32(10):775-
786; E. Estrada et al., In silico studies toward the discovery of New Anti HIV Nucleoside, J.
Chem. Info. Comp. Sci. 2002 42(5):1194-1203.

I. Sugimoto et al. disclosed the synthesis and the HIV and H. simplex bioassay of 4'-
ethynyl-2'-deoxycytidine (11) and other two-carbon substituents at the 4'-position

(Nucleosides and Nucleotides. 183. Synthesis of 4' B-Branched Thymidines as a New



10

15

20

25

purine and pyrimdi ne nucl eosi de derivatives and their
use as inhibitors of subgenom c HCV replication and

w@b@smereut i cal conpositions containing said neCT/EPR0TUE50557

derivatives. The conpounds disclosed consist of
nucl eosi des wi t h substituted purine and pyrinidine

DSES AR ALYRLL SALLON AP 10,387, 26 dlsckgsas,A i eal
g of Lo 11 %s i he nucleosid ki
(Nﬂédowdm& Nucllelbt‘xﬂes hQQ6p]6$], 3&2817 B@p atisctoss theAysthasid @ard anti-HIV

eC|f in WD 88/09001, filed by
thgggalé %lnrué ge Kl tano et al. {Tetrahedron 1997

fﬁ@?é}é? ﬁszﬂ P‘%’ﬁéée ?ﬁ IRO tor?stydgsc oss%raaet[l}lods of treating or

presomngpémtiotidaaniod yifecm}bhdwmdaﬁmatﬁdngdtob(o]raﬁe phasgsiof nucleosides
activity. Non-nucleoside allosteric inhibitors of HV
e WD (41 8404 Ipsb]lidhpﬂ dseachh a,VZé)Ob,rR) \[Ewoedtfaé clischose novel and known

on wth

Plﬁlﬁrrleg t)}rf:rrsf rcll dqe nl%cheomg% fiférévsf‘ 1vesnahnlatth pge as Jgﬁors oF suq)genomlc
H@S&@heanlfonmnd-phuﬁhmeudié chiGpoMNGHEB clonhmbng sm& nhdv@ide

des i bed an urrent | vari ous, st.a
AE TR S5rane PP S PR Bl MR RD Ghurine and
pyrimaldind/asesl/ 47833, H. Hashinoto etal. WO 03/ 000254,
P. L. Beaulieu etal. WD 03/020240 A2; P. L. Beaulieu

: 6,448, L 1P Beaul i
E%/XSJ&]J?B%O&I\??%I 2(:%4% gisclt)?_gs abroagal en efqua' él o{urawl purine
66¢1aB1dR3 Adr th@Yreathenrzof KNG dicges,rad hepatgls Alsim({l®. spBhificeaton is
t al. fi /,10/2001; D. Chai etal,

BB o o00r by AsbB0eseanaic et al' v

372
R AE A PR B s

INR2OGRNG 35 oxf-DI- egh/ik, 284- %ﬂ&ru@z@bmtoﬁﬂa@sﬂ MDsines and anti-

vé)i% E‘ é filed 6/24/2004, D.Chai et al.

0Y08951%, filed 12/13/2003; D. M Fitch etal,
YRR e S AN M LB
2R0e0dds8]dheAlnd if icbmﬁl’kﬁtlaﬂ/wﬂﬁ()ﬁl)cleotlﬂe opitetroes andewgh pr@ease
En%’ibié’rs $1 ﬁraFg%saes.lof\Illgnoré{gl 59@(@2 I}TE"glg g%b&ohrls Rgve%een described
bak &t apyreoaiteari¢ & stdes afdavalopieat inclu8irfy; BER2jMRIZzdes, (H.

At t r | 529 L g (G :
Baplnof el b Ol oasie mo . By WAPBIRER G R reputicu el
RO Baioke3A0ar] POL. BeaulYaudgl. WO 018128108) P. It.rHeadlienes al. WO
égp?%}l'élt‘i g}g;glgflgltes, g) %ﬁ?xf@éﬁ%ﬁ@gfl@% @5/)00 1d IQ?gawbre]:gzothiadiazines, e.g.,
1, (D. Dhanak et al. WO 01/85172 Al, filed 5/10/2001; D. Chai et al., W0O2002098424,
filed 6/7/2002, D. Dhanak et al. WO 03/037262 A2, filed 10/28/2002; K. J. Duffy et al.
WO003/099801 Al, filed 5/23/2003, M. G. Darcy et al. W0O2003059356, filed 10/28/2002;
D.Chai et al. WO 2004052312, filed 6/24/2004, D.Chai et al. W02004052313, filed
12/13/2003; D. M. Fitch et al., W02004058150, filed 12/11/2003; D. K. Hutchinson et al.
W02005019191, filed 8/19/2004; J. K. Pratt et al. WO 2004/041818 A1, filed



10

15

20

25

Young WO 00/10573, J. C. Jean et al. WO 01/77091 A2);
2, 4-di oxopyrans (R A Love et al. EP 256628 A2);

w@b@apkabani ne derivatives (M Wang et al. J. BUDEP2007/060557

Chem 2003 278:2489-2495). ThiSa}zi nes that inhibit HCV
NS5B have been disclosed by J. F. Blake et al. in U
S. Pub. No. 20060040927 filed August 22, 2005.

I nhi bitors of HCV prew ase required f irgP
replication al ngh@ves 9 di scl o%t@m‘%hee et al,

Drugs of the Fu (5):465-488—Y. N—CHMe,
) hem Int. Ed. 2003
‘60) A nucle05|de conp ES

Tsantri zo

42(12): 135

present inveEntidn My be used in conblnatﬁon

t hese and otheeronnerase and preot ease |nh|b|tors.
The results of these efforts have been reyiewed (J. Z
Chen and Z. Hong, Targeti ng NS5B RNA- Dependent RNA

RS B2yl L KK, STEB DGR 0 o) B 0T e

(IDhe. Wd&ganaqeRnMﬂery el@toer 891t Pkerpefifates (SRR R et al. US
The g%éect of the present invention is to provide new

b} a05P e AspBLn (%Fsal WEX B0 28K pyeangiBes (G- &aedallpet . HEO
bJ /863 4xEAt); Wru%dh{é%ﬁorﬂem’?q}t edili dda lﬂqp@tdu'h? W 09} 13%88); triazines

There is curren é% no reventlve treat nen

Hepidt Chyrg tafiWe 7 Ahdrhadapiggdeyivaiygy GR/&I Bailey and D. C.

YB%QW(?@@/IW%F Ce¥éa%tet QZnWSO @Q/@V@\ﬁAi‘)‘Q/ 4- cﬁ&&)plyfa'ﬁ'smdfx Love et
De3|3n and devel opment of new phar maceutical ¢ompounds

s ER28eM8iA); pl’ggy]ig}apmenﬂgrwatwgs EMemgpggt al. ]. Biol. Chem 2003
@781?48@@4'9%) ’ﬁﬁﬁﬁl@esqyﬁt'l%lﬂﬁ PREV @%%th%vé lg‘e%ﬁ(?ﬂsfclo%cﬁby] EF. Blake et

useful treating HCV and exhib ower toxicity

floin Gu- wybakifri %ﬂ%@%@??%ﬁled duaUﬁé§t 200Fhe present

i nvention al so provides for pharmaceutica

sy of ey R}‘Pteﬁﬁefe@@)lﬁ‘iﬁoﬁ% dirgriapligatippalse hyigdeen disclosed (F.
M@h?@&%‘lﬂb th@ﬁ&tﬁpetz’l‘)% 98%@@65 98s; XE)SCT&'nﬁﬁtofs of al fingew.

[ uent. Cbnbln tion therap roven usef ul
Ch@atlmarﬁd big. @00%42(62)31&@@ 3@% Mlemwlp camgeund of the present

ﬁ%@ﬁtﬁ% %Be VikdhdNn @b %{%QBRFA%%Hes%QHd othef gblyﬁ?&e{sggﬂé preotease
erapeuti cs an e present 1 nvention’provi
induibitorgat ment of HCV with nucl eosi des of the genera
formul a di scl osed above, or a pharmaceutically

Zbe wsulanofehesalefforts havedron reateived (bZ. Ghereahli bongilatgeting NSSB
RRA-PE r t @Nﬂqfolﬁlflér?%tnfg?’ ﬁnﬁrﬁc 'Cgﬁhqo‘r[’igézr‘&f)g BliriO Drug Targ. Inf.

| Muno ators, ‘opt y |nc ng at 1’'east one
Qb‘ﬁa?-@@cﬁé@) 2@all9y). dberpr-ablleosds mhaitoreare npt whitedoto the present

VL MESH. -

The object of the present invention is to provide new nucleoside compounds, methods

and compositions for the treatment of a host infected with hepatitis C virus.

There is currently no preventive treatment of Hepatitis C virus (HCV) and currently
approved therapies, which exist only against HCV, are limited. Design and development

of new pharmaceutical compounds is essential.

Surprisingly, 2'-deoxy-2'-B-methyl-4'-azido-cytidine or esters thereof are useful treating
HCYV and exhibit lower toxicity following administration to a host. The present
invention also provides for pharmaceutical compositions of the compound and at least

one pharmaceutically acceptable carrier, excipient or diluent.
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The present invention provides a nucl eosi de accordi ng
to formula I, or a pharnmaceutically acceptable salt

wo b@smed7p4 and t he use of such conpounds for thBCT/EP2007/060557

treatment of a host infected p{th HCV wherein: Rl, R2
and R3 are independently selected fromthe group

CAPR AR LIRSy AT L MG R

canpowtdsngnangist{ayitiCother apdroesicdreldnoestipatamehid@Vahkmppeutics and

b) Cl-1Shal.oal ky]. -8 k> .1
e e YRR PRl R AP nu i pf e general
fubedd disdedd wbote, onephantabegrally @wagrsableskdp encentiihytion or

cted fromCl-3 al

| | 1-3 al kox I n, cyano
TFeRIF 80 E gr bl e R e R Ao R Rgrors

ppeonallalikyidisgatdegshemyphaopircamahllyyacsepeti¢ ¢artied exdipibnt or diluent.

one to three groups independently selected fromthe
group consi sting of hal ogen, hydgggy, Cl-3 al koxy,
C1-3 al kyl, cyano and nitro; iI's hydrogen or Cl

al koxy; or, acid addit, on ts/ hereof. The present
i nvention al so provi d&8 ol use aggording to
formula I, or a pharnaq@y& cflly acceptable salt,
optionally in conbinatidn git\er effective antivira
agent (s) and optionally Rfcl udieng at | east one
pharmaceutically acceptable carrier, excipient or
@Thé pesdntfiiorentibe ptavedes aentleodiddHddordiigwt foonulad, ditve

nuf act ure of di,canment. fqr, the treatnent or,
BPEERSFurth Dy feectalfe soif BTt wp i e mr Sfire Tihs uBds fos sy
byattifeaoofya host infactaabdvite VBV tvhateirt: he conpounds of the
invention are serially phosphorylated in human cells

by K| RasekRtae ﬁﬂ‘t&péﬁc}eﬁl’p sdahabihattre gioup Conldistiplyas hhddogen,
=P

an tia sth rkphgsphate which is the
an?%é#r&ﬂ?&séﬁtﬁvic kﬂﬁgg”A further aspect of the

i nvantion thus. provi these 5' -0 phos ryl ate

e P Tot HieSSo e RO R S b rapped or
RS}ﬁﬁﬁhH%amyLﬁﬂ(&agadﬂﬂkﬁphgsp@a%ﬁxMQLmhpSpn?E&m@ﬂkﬂand(d
tripho te ester.. e antiviral, activity of a.

PR R otiapa B S Yl ebiva indengisnty
of sdlpttak &oaf Ct hekyluc | edisixgchadlépen, dyass oceitdos,

conversion of the nucleoside to the active

tr !th@ﬁ'ﬁhag@l,, Ciptallat.glhlebiylai G héyildllyl @did phenyl optionally
tr Isﬁggtfc’tgtggg/velt’h oanrgzdto ttl?r%e gl%lulpls gl}/deggncfeplﬁy tserlelzc?er}lof?gnqaﬂtlee group

consisting of halogen, hydroxy, C,.5 alkoxy, C,.5 alkyl, cyano and nitro;

R’ is hydrogen or C,.¢ alkoxy; or,

acid addition salts thereof.

The present invention also provides for the use according to formula I, or a
pharmaceutically acceptable salt, optionally in combination other effective antiviral
agent(s) and optionally including at least one pharmaceutically acceptable carrier,
excipient or diluent for the treatment of HCV infection in the manufacture of a

medicament for the treatment or prophylaxis HCV in a host.

Without wishing to be bound by theory, it is believed that the compounds of the

invention are serially phosphorylated in human cells by kinases to the 5’-O-
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tointerfere with the RNA synthesis activity of the
viral polynmerase. As presented in the biol ogical

we@sphiss bel ow, the conmpounds of the inventi oPCHER2007/060557

readi |y phosphorylated in vivg to the active
triphoshate and have a long intracellular triphosphate

C 0 o gf’l(lt)slpg%lte,t g’ & ??%?ﬁéglhg‘yg and. u?tﬂ‘ﬁ%t%fyqﬁ S%erghg%})ggfe vlrkhich is the

I ons anti Vi y’‘active s
amrte/ueﬂb adwnmmtataﬂitet mefupuhelsa;pecuouﬁdennvamnmn hlewseprbgides these 5°-O
%osph& spﬁg RY lilegcd Coglrol’léig Igg § tf | ne é?reelin ndeﬁ areR%I and R” is
arrp:imphmmatel dl@hbgphatmepnplhxtspha;talettert her eof . The phr ase
"as defined herein above" refers to the broadest
(iifs13 amﬁivﬁliabartfvi:ry oéanhclgcrsﬁi@pn]aibitpr 'rsw)ir;d@diy ithe ¢dmebined ddteome of
dﬁ{) %ottnte ﬁn 18186081(96 1mfJ dh(bsef Vc%rr]lv arm?)\rllteoa ghetnsu%%e%mde t(% the actlve
eqdimdrdv@ aimmnliulmhstaihhmoé thfuirlphblsﬂjhlam, adythel abﬂuu;e@lf the triphosphate

E% 1n?q,1]'ﬂ:rei with ﬁ%eﬁﬁ synt g{]so {]clt]&/{ 0 rsgq\{'lﬁg)e ym?raieh s Bregglg%({ in the
bra)\l/@Mal emntﬂh@rteldvxs thor @nmldﬂmhdaoﬁmﬁmwndoma@crmﬂﬂlyg)hbsphorylated in
fo ar.e r n, or .

bRA TR e SRR halSane{ e ARl G PR FbvoRPhfiopaiite thereby
elihadg sesntined drelrtdagh sopeovatibed o theampoinal @deospdting t o
formula | wherein RL and R3 are Hand R2 is a

hooephois@haeet ofdhphesphatventon threrph ps@hiddden @shigrund atcording to

t t di t t th
Gkt N ety VRS TRA Sk s S R R
PlarnfRZeutf3lleacbptalble salmﬂlgﬁeﬁdﬁhﬁ Pphtadey'dy dnjelﬂd héRdabve" refers to

=0 4. and. R4 i escr ove
s rtabe PR ok BBy & neafite RoRe BB R fbpr formuta 1
giner hiﬁj’vge H’Ddlﬁieﬂﬁﬁb(adlﬁlehh@r@ﬁé&tblbﬁl(f)w rmestttuans preedr in galch

a, c oun o fo ein ) )
BB B R RER L Pk ol ThEhr esede iR provided in
BeSontRard odiek IRderitonunbr anched or branched Cl1-10
al kyl, such as | ower al kyl, especially nethyl, ethyl,

I proaipat entodim énitof lthe [@eseat phammmnﬁutei ic ptdvdedacepipbhé

%&btgdé%g teqr Of HH}O"?}‘C[Y rRenl]?i %@&n‘gggleg’e (g%rp%&maceutlcally acceptable

adcibedonNg to formula | V\herel n RL is hydrogen; R2 and
R3 are COR4, or a pharmaceutically acceptable salt
Ilhﬁf(ﬂﬁlefr erﬂlﬂ)dﬁhéﬂtl thafEQE bﬁfvuﬁﬁtﬁ%hﬁﬁiﬂlhd @Ecdrﬂhﬁig@(ﬁ esaiifla I wherein

cp ﬁi are P{ c{ 1?2 isa (gn%\f)lhgs(i‘p ate, 8 rﬁgsplflate or triphosphate ester.

In yet another embodiment of the present invention there is provided a compound
according to formula I wherein R', R?, R® each are independently hydrogen, COR* or
C(=0)OR" and R* is as described hereinabove; or a pharmaceutically acceptable salt
thereof.

In still another embodiment of the present invention there is provided a compound
according to formula I wherein R', R?, R® each are independently hydrogen, COR* or
C(=0)OR* and R* is unbranched or branched C, 1o alkyl, such as lower alkyl, especially
methyl, ethyl, i-propyl or t-butyl; or a pharmaceutically acceptable salt thereof.
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according to fornula I wherein Rl is hydrogen; R2 and
R3 are COR4, and R4 is unbranched or branched C1l-10

wa@bkdoglog37sauch as | ower al kyl, especially nethyl PCEEP3007/060557

i -propyl or t-butyl; or a pha%1 ceutically acceptable
salt thereof. Wiere a conpound conprises two R4

ﬂ%tﬁlt An%?h Ig%loafn%intt ¥)F J[h%ﬁJ %sﬁn{ 1%@6{{}2[%%1?&61%% %I%%Fiﬁlc?g coﬁlpound

conveni ence
prcesding td fov@ntai Imhememé i lwdpmgm; RiechdeR coa@Ridor a

cordi o fornmul a ein Rl and R3 are hydrogen;
Pegarmacﬁtnb%?;ﬁ cee] Syt it {%ECH( R 5)NHR 6; and R4, RS
and R6 are as deflned herei n above; or a
bhaﬂhamdutknﬁbﬂynanoéﬁmqb&ensmwmnkmehemﬁspmmkkdhkbnmound
anot her . e resent2 in sher

aCCOI'CDla%g) a arfewrherem (6% Pb fandvl?ﬂareﬁ'a) é211’1CF R™i

npound accor
anbkaaﬂledroe blngmthe@émlo aFE&l |ssc}G®MNer@Qlc;®)e€Rcﬂallp me@&]?,l-d(tlﬁ/l i-propyl

B R pitcniRall ool Bl SRS EoFlBpag pomprise
two maoimes thirb achi tppindllyahe tdnee, forasathetic coveahiense. t her e

is provided a conpound according to formula | wherein
R2stillsanGOXErieRbo )Nkt 6f tHepréesent inerpioniibre i$ providad ylcompound

P RbLn APt T N R SR R hofscBe G €0x°, c-0)0R" or
@@ﬁl—ﬂ(@i }NlHRfmmde 1 Rearfd R gire upd dfisied Bgreirt dbdlve;ics aRhatrBa@atically

L-al i phat.i an%no acid residue. R1L in this enbodi nent
%f?VEkéﬂff 99 whereas R3 is H or COCH(R 5)NHR 6, R5

S | ro 1 sobu or Ssec ut
I e B i Bl s RS Sl B e 8 cRingognd
aRbedihg s foh@yladreheratpIRC ahll R? ﬁﬂéelyaﬁigﬁ% a({jﬁlmoaél?t:fogolz or
B S e e BB e o Sacewica
a&gp&ﬂk@gtﬂgnkmrnula | wherein R3 is COCH(R 5)NHR 6,

R5 1s iso-propyl, iso-butyl or secbutyl and R6 is
hy@l{&ﬂ@raamﬁdahraerﬁr&fd&r;sregénafrfva;mefe @Erdvttiea a compound

I men eric, lon ot . the RS gro
@Ozfgyg t &Purasl Rsrei R @69%?5%{% Rrioriey- eiopal 1s0-butyl or sec-
be§l ShEr® Rhyddgéliis a?@%&d@%ng&ﬁleﬁﬁ’&'tﬁ@'eh}\boﬁhméﬂ% thebteric
anot her enbodl nent o presegnt invention there is

@%@u%@n@f&%ogfﬁap asdébrﬂaatﬁ@Rt 6 3P r3tphatiq anmerasidrepgdue. R in

e B0 BfRn i 4 RGED; ’H Réhelsis RO oﬁ@@C@ﬂ(Hsﬁ\Iﬁﬁ6 qfflé fs‘@gropyl iso-
herei n above; ‘or. a pharnaceutically acceptable sa .
buiat eioec-butyl and R® is hydrogen. Where a compound has two such COCH(R JNHR

moieties they are typically the same amino acid for synthetic convenience.

In another embodiment of the present invention there is provided a compound
according to formula I wherein R? is COCH(R’)NHR®, R’ is iso-propyl, iso-butyl or sec-
butyl and R® is hydrogen. In a preferred arrangement of this embodiment, the steric
configuration of the R® group is (S), that is R is an L-aliphatic amino acid residue. R' in

this embodiment is typically H.

In yet another embodiment of the present invention there is provided a compound
according to formula I wherein R' and R”are hydrogen; R is COR*; and R* is as defined

herein above; or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention there is provided a compound



10

15

20

25

30

I n anot her enbodi nent of the present invention there
is provided a conpoundaccording to fornmula | wherein

wWQR2008/08837R8 are hydrogen; R2 is COR4; and R4 i SPALERD07/060557

unbranched or branched aIkyI uch as | ower al kyl,
espeC|aIIy met hyl, ethyl, p%opyl or tbutyl; or a

Qc nBrcga ;?rgo ttorm%lia PSS %ﬁ abcli %3 Sal t %glt[l elgfls Cb‘f? an%l ﬁhes 81 10

the resen i nvent’ here™I's brov
anbrehtied ofbrircbad alkg guctlias bage a}kyl;i egpeaialljomethyk ethyl, i-propyl or t-

itis C Virt j d
Fb@f’toh%h%%ﬁm%chﬁﬁ‘% é”"\%ﬁaéfs%%gleﬁ?iﬁ apeut i‘a{'} 3' Stering

Fn %\1}'0 ér‘é?nb%%%ﬂé{ztt&f p &séfzn %rgﬁltﬂod %%ICCOIE grov e g1l ﬁtﬁgﬁ' 09 treating a
Hewe mediamdehy the Phpgﬂttasr@rﬁamu(HGM) wyuaaﬁe]nusaalhg sdrsimlistering to a
%n%gn(rerrﬁ |1rc1) rrlleeidht%Qr%to %rtheeron]%/)eo glcegﬁf effecttl\ﬁ:o ? 9 r% a é:f)mﬁ)ound according to
ttirsedskwhadindt 'eR’, Y, R"hR tepRE duteias dEinvidrhiesein kEe; o o us

d | d thereof,
gﬁil”ﬁbaf%%% by %C%”F%ﬁsf%lt%%e\?ﬁ Zugﬁﬂ? v of Qeionpoﬁrnﬁ"
;%?3 %1mentgg}}}ga%r8ﬁtnl Fl’ll 011 t‘élg lf B’fﬂ"é‘ﬁg ) IPethod of treating a

tikerse m‘edmteml bgzrthtz Fepaténsa© ¥iinore Qi CO) Virhe(:(pnpﬂzﬂmig administering to a
i nventi.on there 's treatln a :
HPEERYAR Ret B ol iR BN FRL R b ERpA By grcording to
fmmmlla Bwhgeadtt RT sidR1 g hydrogeﬂmmhannﬁaceﬁmdlly beepable salt
aﬁ}%ﬁrapeutically effective quantity of a conmpound
ding to formula | mherein R1 is hydrogen; R2 and
ected fromthe

B T g e o e s AR g bR b iR Siflpthod of treating a
dlskagt mediateal b;fhﬁé FRpetitis C Fliduy (ACYe pirabl@ampddiig ddigihéstdring to a

I n an t.her t of t esent vention there .
PSP Geerah o rareurical PhERE b B SR BptiEh Sesgrding to
fdgmuhﬁpﬁhérk1n321& Mjfdrti§en( Haﬁ)l d r? ﬁﬂd?a(ﬂrﬂl ORT; ?R *figselected from the group
adm ni sterin 0 a in,nee reo

EsILpe of ébaﬁﬂﬂbmé@gjca%énﬁﬁﬁ Hﬁww 0h aé’BﬁBB%fﬁHtlca“‘/ acceptable
adcibedbNg to formula | wherein RL and R3 are hydrogen;

R2 is COR4 or COCH(R 5 NHR6; R4 is selected fromthe
o guph@ensiodlimag odithGhrededt Lhivbritasicihect i prdyidedahaethbdvetreating a

|l kyl: R5 d re.as._defi erein above; or.a .
A hneBnes e Hipgui el fes DRV Fie: Surryif affbifesring to o
arRasilne Atedothetcbt aﬂh@&pdﬁtlchll'y\/dffét:ﬂlﬁl’q@hﬁfye)f lagopouvhd ectording to

Pt FVae e e b e B R RN g setece

fr@nAthe group consisting of C, 1o unbranched or branched lower alkyl; R and R® are as

defined herein above; or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention there is provided a method of treating a
disease mediated by the Hepatitis C Virus (HCV) virus comprising administering to a
mammal in need thereof, a dose of between 1 and 100 mg/kg of body weight of the
patient per day of a compound according to formula I wherein R', R%, R>, R%, R’ and R°

are as defined herein above, or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention there is provided a method of treating a
disease mediated by the Hepatitis C Virus (HCV) virus comprising co-administering to a

mammal in need thereof, a therapeutically effective quantity of a compound according to
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mammal in need thereof, a dose of between 1 and 100
ng/ kg of body wei ght of the patient per day of a

W@ oopoudTos according to fornula | wherein RlL, RPCT/RB2007/060557

R4, R5 and R6 are as defined herein above, or a
pharmaceutically acceptable sdlt thereof. In another

r1URE PF Bt vent i rovi ded
?oanu?anmeerP R égt Rggl?gﬁ " Iaréc'(le gseére o1y erzlfn}eagwbeujl ?l?fp e, ora
bbqla’[alctut&alﬂ_‘y Adiceptsbl¢ kidMherdof;usd caiqast @iengimune system modulator

a

ERUPEN TR i e O Bl 9010 B
%ggrg)o:tgérge%lb ]1191 rl{%)f hd %rese% %VentRjH there’ 1s BvidRa 5tho |0f treating a

I'ned her armaceutca
dsesptebiaceddgl the Hepat@afC Vamsl (Hé)N ) Ivnfastompnemmgnmmchmmstermg toa

Fﬁ%in% ugtr)lgeu Steér%éf %qgerflﬁ)eu%cal} S npenqneua% %[Itqn Iarcg}npogncll’] according to
frbodt hehéreiof R Rg Ry Rs 8ntind RY eretas defirtek dreerin sbcp/remm ded
%ﬁg}a]cwqgcgléf %ﬁrci%%gbl g@‘le(fzp 8 agﬁc&sﬁa(tg]%ﬁ li)l){une system modulator
@abecmdilfmnsmteffemg, in@erhtuhﬁll;rtmhourrnelﬁsd fidver @ablona stlmulatlng factor.
her aI I ua t t a co
DRESRRY G el LSl Ui ent ForRian S RTRRS e mgy be in
ER&uafamxaEy d&ﬁlrﬂm@fohlﬁr(ﬁlﬂﬂe}a’ﬁﬁ)wbe chéfmalllp ldarivaceditd eglaktybeneficial
e alﬂﬂe sal t L[her eof ; and, at |east one i mmune
6 flgaﬁ? Stﬁﬂ%ff)B‘Fr 5% ect ed from i nterferon,
nter euki,n necrosi s factor ar )
b TG D ORE BRIV AET Gerto il meghod of treating a
Wsédse bedavalte thbekpatitistNerus YHC¥FMNvirod etipesndi@y adr@inistering to a
t hei r ,natur rr|n or they. be )
G aR P o Ba TSt ict R ettt SSmpound according to
ﬂiﬁfﬁfuﬂwmkéremm e RO RO P, Rieﬁd R, or al’lbhhﬁlgiceﬁmtlﬂ iadrf]@ptabléfsalt thereof,
t he t|nvnt|ontere|s Vi met
preasOpF degsin abe s Pt B R R ey geron.
et D et gqul}l@};ng st Prssd abrgd gf feating a
alsé‘dsmdfatkdaﬁctﬁé tHep@ritisaC W%WH@VI) Vﬂhefcﬁhmléﬁig cd?deﬁﬁsterlng toa
R5 .and , OF a harma cal accept abl e é
ot nged S o EBSTEA St it G G 4 fomBotfd hecording to
fd’frfrﬁlllzf Bsrvlfmeer s:hé R R, RY adek idvfaiddzekih Bb&VE &f Opharhiaceutically
anot hg‘é gl odi of t he present vent| on there is
AreeRbls galnt o%t legseons %Eeraanaﬁvg 288" thedi at ed by
I R

Hﬁ@fsélﬁﬁldfalte@iaiyl the HeF@t@t}sl (gv(/ﬁ irgsl @HCIVD yirQ$ ccﬂnﬁ@dﬂi}@éﬂl@ﬂmlmstermg toa
er

ac cordi. for
Zﬂ gaedgtgp@p afl g@]éeutlé?lgfael}%ﬁ%\?e%gumoé §|cp§ppoun3l according to

ﬁﬁrﬁrﬁ@d ﬁ@h&eﬁlﬂilt RYLBEIROR’ a@nd defdded RASH aBRR, O Hiarmaceutically
anti vtr al age

acceptable salt t ereof ‘and, at least one other HCV protease inhibitor, another
nucleoside HCV polymerase inhibitor, a non-nucleoside HCV polymerase inhibitor, an

HCYV helicase inhibitor, an HCV primase inhibitor or an HCV fusion inhibitor.

In one embodiment of the present invention there is provided a pharmaceutical
composition comprising a therapeutically effective quantity of a compound according to

formula I wherein R', R%, R?, R%, R and R® are as defined herein above; or a
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I n anot her enbodi nent of the present invention there
is provided a nethod of treating a di sease nedi ated by

wo b@silerat itis C Virus (HCV) virus conpri sing PCI/EP2007/060557

co-adm nistering to a manal 4{1 need thereof, a
therapeutically effective quantity of a conpound

gﬁa g{agéﬂ&aﬁ)ﬁacfcgﬁgtr%)ll al thV\'H:%F deEéJd witkfat ] I5t.o3 41?))/ha%§1ageru?ically

arnaceu
a@epqablabhmes,aiﬂumm’rmreaap;enand at | east one other HCV

Pr %EQD errllb%tgl Ig toorf ’th ggen?mVﬂ%%) Q}%re 1 }{6\1/ aﬂg}ﬁbw?r%lgcsé%tlcal

non-nucl PasE T
armpwmatqmlamng anﬂ(blEtO@rmg emrnp{(ékée;j rtabiasentanhng)iii -5 woPbo of a
i bitor 0
E’ I%c{ aCﬁor%u%g t8n0]ilﬁlélflé V\ihgrelr} g Vi lgg%o X ar eias deflned herein
almvpgm dpMmammmllsn aagepaalﬂmwtaheabﬁ, e thy relfnﬁmdtn ao@nprising at
| wherein

t t
0 Phaghia D PR Bkt Tt above.
rhd[%ﬁ?r elme X eur%l rg:taoI | e ali%%r%% tn?/?l!étg S‘S/ e}e 1%: Er cgefi &l p%d 'flcelutlcal
d(bﬂlpmi]lﬁorodforﬁpmsllrpg zem(l 1300 g odrhplresgedbaiﬂetrmntamﬁg 40}60 wt % of a

resent, i nv nt| 0 rqyi ar euti cal. )
RS 4 Ol ot TR REg6 T, RADOSATIEEH ¢ fingd herein
é:lﬂmeabtm pﬂrglrfﬂlE!eeZlﬁchy aphabde etirheraoitaat therreinagdeocomprising at
nd R6 are as

L?é?t OHSé?hﬁré‘?aéﬂ“‘élﬁil)6‘e°fptggleéa‘ﬁi’?&%r’r’é’8‘§iﬁr eé‘faHP Ytaccept abl e

t her gof .. an n
Fe P Ok ) R 4 E B A et TR D M BEER it for
e&ammd: arbmponndneftises oﬁérbmhbrmcnimmfunﬁh er arleseste compound. As
i.on Lhe d s,provi ded a,pharamceuti cal
o el s A i AT o TS0 1200 el RO RS 82 Witbi et
mmmngbmyﬁaeﬁlo wt % of a compound according to

formula | wherein R1, R2, R3, R4, R5 and R6 are as
et phesk heddineddlemne abor" sef@har thediedtdetiaitiby facaelp paluipes

[t th I Si t | t
BRI laY ?PZe"éafl?f”gamog{%@al Doie cartier, il uent or

¢ br tit
R P itiopd® o "GERal poee LRPR bl s Eed cventor
eixamptence anaymmmyrrdat be&&r and thaothe ﬁlesrcrlp’twﬁ imhriesinstscarwhere
t he

| t As h . "a"
Bl T RSP ORF Bt ! ENies AP R A Roea op 85 el
i‘d]ittbh@lhaﬂ?@tﬁlbteyi ﬂ‘hﬁﬁﬁl’ ?qeaff{:mgpt:che aphenyl a&ydﬁfmayed)t bes@bstituted and
rs .t Irs > r ea rou
DO s Guion i PRl fvpRrtl R ep R el ere i

substitution.

Compounds of the present invention may have asymmetric centers located on the side
chain of a carboxylic ester, amide or carbonate moiety that produce diastereomers when
linked to the nucleoside. All stereoisomers of a side chain of compounds of the instant
invention are contemplated, either in admixture or in pure or substantially pure form.
The definition of the compounds according to the invention embraces all both isolated

optical isomers enantiomers and their mixtures including the racemic form. The pure
optical isomer can be prepared by stereospecific synthesis from a-D-ribose or the racemic

form can be resolved by physical methods, such as, for example, fractional crystallization,

separation or crystallization of diastereomeric derivatives or separation by chiral column
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The terns "optional” or "optionally" as used herein
nmeans that a described event or circunstance nay or

woreyset7opccur, and that the description incl UBEBEP2007/060557

i nstances where said event or Circunmstance occurs and
i nstances in which it does no%. For exanpl e,

" ' tik 1. y t e
D
corolendes bethodensab ss, ifo utxech pph edtyforraatcb nplvigingh ophelgiactive acid
hﬂga% %2C%%gﬁﬁjé&{ion. Compounds of the present
|nvengi n’my haveé asymetric centers | ocated on the
' haj, n;»of I ' St ' on

B b Y SRR oG S5 Bhrun BT HPYnc G AP Gtrocarbon
rasclue osintdimingl to B @rleoi gomer Bheabrm “bindealspldidanats an unbranched
SPORRUK S(:h(e%lf l&ylaeo(:Iaﬂjsotnarre]:gidlllen(\:/oenrt]etlih1%501r 135% & I’E)tne rtT(FIlngtI&:%resentative
el Ther G adm’xt ure or i pure or suBstant’'al y pure
foovemalk¥hgodes indute owrtlol, ety propgbotprdpylac-batydiiidgittlot-bingl or
iquntion enbraces all both isolated optical isoners
BA4Ati omers and their m xtures i ncluding the racemc

The p ~QpLigal i e ed. by »
YT BTG 3P hie 3 p s ARENEA: RRUBLGRRE P4 bhentaliot” or
flackoiyallkiybt thicia mtbeledes oferctd apyllyhyivpads deehabalsyveshenty
salﬁjstiIu?{d SHRARE & ol S t!itggl%atls se%c)(efsdt %(!)Ilﬂlﬂt%ea E)tlh(e):rrr:%)eciﬁcally—named
Separati on or crystalTization o i astereoneric
geupy Jhiuy der oampsp aplatnylatkyByrefehd toah alkyl group having one to two

col u hr.omat ography. The Jndividual optical i somers
RS TREShBP R RN ncli0Es bRl bRl PP s Bant PRt
frekHadsoakkylC hs asalkflgrowgxiaavipiganegaltvo hlbylaatin@subsiituen@an
optically active acid followed by crystallization. The
The tarthathkiphlkylEsis uselchdnen demotdemot@saadhed ob bamchabichain alkyl
gé??ln gag ggf'rgerggllbgﬁhég rrgfr%%r, Eio %gérr%%lgl uy%]rc?g%gta%l) N sa'bsth?ut%(% bya

: y enotes “an
babganEkedples arbrl efheirenhethiyhil ichihyrdnedet, Hebronesnabid, 1-iodomethyl,

SRR B, dic o PR EOR IRt i RS GRLRY, Y uloiin. 1
elntoethyl,i - baiydethyl,- Ibiotiyéthls 2 femtogthyl Mhelotdethyl, & romoethyl, 2-
“al kyl ' .i.s,. d ffi foll i ) t t

iR urdif oy 3-Sitbldnion o o RHARREREN, [ TLm, 30

efer to.an.al kyl: grou s . defined apove. being. . .
Il et F BB oo B8 SR OER EORPuc 08l Cyaipine 3 o

8 harboh hems pecyélop@ipkly eyrdobedyl gryolopentfln og]oHenyl, @xkhpptel or

"phenyl al kyl" refers to an al kyl group having one to
f@%xﬁﬁ%nyl substituents, and thus includes benzyl,

phenyl et hyl , and bi phenyl. An
The term “cycloalkylalkyl” as used herein refers to the radical R'R"-, wherein R' is a

cycloalkyl radical as defined herein, and R" is an alkylene radical as defined herein with
the understanding that the attachment point of the cycloalkylalkyl moiety will be on the
alkylene radical. Examples of cycloalkylalkyl radicals include, but are not limited to,
cyclopropylmethyl, cyclohexylmethyl, cyclopentylethyl. Cs.; cycloalkyl-C,.5 alkyl refers to
the radical R'R" where R' is Cs.7 cycloalkyl and R" is C, .5 alkylene as defined herein.

The term "alkylene” as used herein denotes a divalent saturated linear hydrocarbon
radical of 1 to 8 carbon atoms or a branched saturated divalent hydrocarbon radical of 3
to 8 carbon atoms, unless otherwise indicated. Examples of alkylene radicals include, but

are not limited to, methylene, ethylene, propylene, 2-methyl-propylene, butylene, 2-
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"al kyl am noal kyl " is an al kyl group having one to two
al kyl am no substituents. The term "hal oal kyl" as used

whesosioss7denot es an unbranched or branched chai PCHER2007/060557

group as defined above vvhereigﬁ_l, 2, 3 or nore
hydrogen atons are substituted by a hal ogen. Exanpl es

oronet hyl, 1-chl oronethyl, 1-brononethyl,
%m?]bégﬁnéent%hyl trifluoromet hyl, trichl oronet hyI

E:rl%ngﬂz%{ﬁlﬂyl $ stedlhero ol?éllsl Uéﬁ I%S}lql?lﬂtgg ; bstil[utefi]nh)(drocarbon

or oet r orme UOf
Qhemln tadl@bhztvyﬂlg ermb?rt(onhS@aﬂ}dn at@ms, |pm«:foteb}y}ﬂqm 2t0 4 carbon atoms, and

%aé gé)rg](gr%% %d?u“bkf&%lﬁ(;?cg e]]%@%xab%; ?ne (I)lﬁfuiug double borad Examples

rif 1 Uor oe
huervmyrh, ldppted, bp&aleuyle(alé}d) cal- botryl;zll (ICIDt‘ﬂD ng cont ai ni ng
3 to 8 carbon atons, i.e. cyclopropyl, cyclobutyl,

thetcopentkyhyl” ayustedrhlercyrh derpyes athptﬂySItltumed byddoonboy chain radical

ﬂ!}ﬁ # lll’}ll:Zali%y ]%. c%?doif}yat kgkrefﬁgblyéqg 42512)?)061 { e£115 dlSaQ/u}g one or

wheggiossildd the triple pomdstipiferdbdy ame mﬂpki)}fb(mtﬂé E’Xampdmlarcaeihynyl 1-

B AR RS, St 19 c;}g‘ﬁ{)a S o ety Wil b

2ho &rﬁﬁhglk%k%yisgﬂgd lé)gr? Cc% otegxgﬁR£L%§tllglft dclynGDlrQr?Jhlééf lo?ijha%lched
radi cal s i ncl ude, ut are nof1 MTmte 6io,

clyaith elylopy Sroep hwHereic yhod "alkg ylormetrhiy bs definet @be\retqatleastuylbthoxy,

Tiahs PO P PaRl i & P Rl A R TRBR G,
befylmechdpgi etynnclifmgtterimsbmkisy ['eomedt aﬁ@xu sesdistibhakim denotes an

notes a._ di va, ent wrated |inea (lli; car bon
aﬁaxyc%rf)u%?m L&nmﬂqtasr%mousay ran‘ghed sat ur at ed

?el 1%m @MH{OO%?F@I{')EH{ ?'dal glg‘e! relg’ d‘éﬁ’ot@ gna‘FIEDornnc&fl Q% branched
esso erw se in 8/ nples ‘Cf I'rl
clm:dm ¢k ) S- godupdeherbintth@tabyli qiorth)l'lnstae defirmed zdveteh Eikameples are

g‘ntenﬁrhtgne E‘&h’?f t@ﬁén—%ﬁ@lt%éogfn hééf ktgl?]oo, Flybuq{éaidg,gg)l.ﬁ\élang or t-butylthio.
ﬁgpeﬁr]l%?g ?}ég{]ﬁlﬂpﬁﬂé lﬂ%ﬁ qlli{l " %L@%} l]éear?%ecfg]lot?g/ %é%%%rol??&mula -
PP )& whdryinfR mradkal Oloargﬂ rcalebtmsrel}aetmﬂnﬂl,(yl and atyhwieng defireddrerein

two ol efinic double bonds, preferably one olefinic
dbe s bdkydsulfexgliphe Sarps@foniyhyas used lprapdaydtes a group of formula -

SR €l Nl s e

9{691%6‘ g@ i Lﬂ@%pelregid#e%%% Eg\ré Hgnzrl 1tﬁtg(|jl] é?(hng)?{égfg br
pnlecymhcmnzalcrgyssp tireprising ¢arqu @Cbb)nhisge[nmt@herfaibmle@ ésuitable
Sﬂ'yl gljo%pp Rllgﬂlld'e, @%%@AO%%in%{e% tg,t Iﬁ}éﬂ%ﬂ' eind]h'aphthyl (e. g. 1-naphthyl or 2-
naphthyl). Suitable substituents for aryl are selected from the group consisting of alkyl,
alkenyl, alkynyl, aryloxy, cycloalkyl, acyl, acylamino, alkoxy, amino, alkylamino,
dialkylamino, halogen, haloalkyl, hydroxy, nitro and cyano.

The term “acyl” ("alkylcarbonyl") as used herein denotes a group of formula C(=O)R
wherein R is hydrogen, unbranched or branched alkyl containing 1 to 7 carbon atoms or

a phenyl group.
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propynyl, 2-propynyl, 1-butynyl, 2-butynyl or
3-butynyl. The term "al koxy" as used herein denotes an

war@alosi7ns ut ed unbranched or branched chai n al RgT/BR3007/060557

group wherein the "al kyl " porH on is as defined above

such as net hoxy, ethoxy, -propyloxy, i-propyloxy,
n "
Eg%%llél%%ik%’é’ %B%)X)%(loxllydnc [Jl cXJb%ﬁZ a:p%ga%e%)%/dml?tes a group of

ﬁirkmkey C(&@)(Di?e&dhdrand{ i aH@h@taﬂ raspeativebxandgdlol pndmrtyhata as

roal kyl™ group as previ ously defined. The term
defové:Ialhte%’m or "thioal kyl" as used herein denotes an

unbr anched or branched chain (al kyl)S- group wherein
Thetetal Hajdgen pands on flugrias chlefinaddonlimye. io@ixarpkiesbéyr fuorine,

ethylthio, -propylthio, i-propylthio,
gﬁhpx% E&gnwl-butylthlo or f-butylthio. The terns

[
g%} Fe}‘llns Li{;jlétﬂ% a er‘?tn g% US%H% 1%&11 ;e Q/B eﬂ{ﬁ%% S&Hﬂgﬁg ' are\él }ﬁlhiie or
oﬁleaagtivateéslpemtwv ef y cahd)qéu]c kagid . aifek termy ['ardyydride’ ad elﬁfrCHEdem
I [ .
Beggerglt ‘%]fo&n eno he%lehé/ralfsglldlcgﬂ? hp(()@?l{?— 3/1%?@&%% as d&hed in
thiegreiiousaragraphk Jilhe dmrrd'ray?/l hah@qbesuseddieyelamdelaltckshe gaogb RC(O)X
%Lyemak lSige g)egr CBFOQO h%ﬁg J[eﬁn "IP[‘FVa{e%r 1V§ d/%" of aag’onglfongd as used

deno an optiona substitute
herkeinoyteld o-adrowent neagmmfprm oﬁﬁreloslgngtl aanpazJLmC‘a\Mbllch renders the

?(ylgf&%ied’] ac%itlg B4 de51rg(§19?e%§1c%cl LefcHe 10}1 6}9 :@ﬁg’{ glg1napic¥1ﬁ1§/crund is only
(Imdegttel)ﬂ_peaaphtdnyllonmea@we namrntahyh )s. acBu:Ntchb)l' @rmation of a derivative
§% e? & eé‘n{uceﬁgtr g pfll’% Y{'ﬁ%%l thé& %lescrel e%ﬁﬁg hagflgrr?rgehe'%e%}r 28R tent than that of
dyzairlgaialkyd)mpamd, ,Whaidlydeadnmdm aatlka:ne@forlalrmnm susceptible to react with
an(%ktxer rrfg.rﬁ%%t I(l:’ll tﬁe lééhitexmo? e pt]rgse(r)l mv&fn ha Sl%gelgr no%f;][% §39'§88/Xy group
isd qbalheubr nn}mmzotces The mrmwpylaﬁng agenudsais€] EOpR fwhbeeinnludes

R ML BB RS O ORISR R o bl 70

hadeloakywar bonyl " and "aryl oxycarbonyl " as used herein
denotes a group of formula -C(=0 OR wherein R is alkyl
Whe aﬂrlyll "pr(ﬂscpmgtglrmqi yas asll lrazlréily Imecangla d’[eyﬂucairgeoqsthd‘e(fab pederves a

hal ogen st an
EF B B bR G R AP ab@lenimyl feifiamsand (0) can be
eBsilpranneed ftenproectidhef the rrencha«:gdoap iisgp ]@ggﬂtreqlaeeduEmdexample,
ﬁ1e tre1|alrl1<yls1%]:l ?srasprto?ecﬁhé Ig;r]r%rup 0r § pr11¥1d r Ik‘ljy%lkoxyfyuncp i0on ancF ar hcetonide is

a protecting group for a vicinal diol.

In the pictorial representation of the compounds given throughout this application, a
thickened tapered wedge bond indicates a substituent which is above the plane of the ring
to which the asymmetric carbon belongs (also designated ) and a dotted wedge bond

indicates a substituent which is below the plane of the ring to which the asymmetric
carbon belongs (also designated a.).
The term "combination” or "combination therapy" as used herein in reference in

administering a plurality of drugs in a therapeutic regimen by concurrent or sequential

administration of the drugs at the same time or at different times.
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ot her activated derivative of a carboxylic acid . The
term "anhydri de" as used herein refers to conpounds of

wo b@sgedtes al structure RC(O -O C(O R wherei n i BCEHEP2007/060557

defined in the previous par ag{%aph The term "acyl
hal i de" as used herein refers to the group RC( O X

& {e?llnn'cl}l%lhl%alw 8%a8£edqﬁg%eloon" EQ gseﬁq{e%m ?e%tj Y(?gu? ﬂ'ltergeron

errvative inre
todmgleenval erghdinkee td mpnhyufer Whe:hodtmgnkn‘aph)csmaimﬂv‘ni phlaiohcokinetic

i:neog)g?[ o{“ﬁq 18‘[\/\}] oun?}] 1}{1(:{"&1@]15? of§ uS(’:hr %gr nfhe 1rrr11c u%le polyalkylene

nxde hannepglymmdw es mlyetbyleneegyatoi (REG)Antpo%@iromd‘ene%lycol (PPG),
30126%% d/ Ee&%%%%égonrp.ﬂ mer eerrt-lz \f%}’l(li %ﬁocgr (él?olfr}qgrg]t}ge%%(}fggrowded
tantlentatétsahubilitaof die b duk copolgmaa;l is marrpmum‘lj Ontldhed in the art will

Een\ge?rrgﬁo%ﬁr%ée%%télgé@rtﬁ?c efg {Tl]hkm g e t eg ?ﬁréte}f? ré)gg?(%r example, see
AnKerlbiveki aad 1.iM altlaoi’ Joforittve RB&M@CNQI @I(Ol—ﬂ) 18- ZGD A non-limiting
Bartl cul ar i pportance. The term acyl ati ng agent _as

@@é rapigally degivetiier FHeicopEs Huadie Prasert RgFod u&éudez
RS LA R Cuti Rl AU T
el ariaupe Rl B iR et ndoyh e iR ge T anp exist s two

Ghﬁ}lm&aﬂterfcﬁﬁz@ithlﬂﬂ spezfed. Pﬂ))tot@@’ic beit@asds lrssultdrmy et @fgkffon of a
[ﬁnclt hthe r eact roup is noflon er .
yé]%%ﬁlaéom:b e? (F) R‘Sgpési | ﬁ}ltqnger%generally exist in
@q@hl@@ﬁm ragd gttomptsftoisotutdsin ﬁﬁﬂ[vyddhy eyt brs fusindlly ipeedi@e d mixture
[ roup for..a vicinal diol

a acet onl ot ect.iin
FRogBemiel S B e B aBaierte Eyert it SRR cBinDajinds.
The poihieridf the bé‘fuﬂp@lhﬂnﬁﬁﬁé}@ﬁderﬁ ohlthekerkE@atuagarigtn mdg&ecule
Eond in?i cat es bStItHg@ ?ﬁ\‘lﬁ“h i s apove tr11 nh K
Pr PRBIPS HmeB‘/ HafiC ekl § ARFEEGIPRESCHICR 3RHAd5E %ﬁ%@@ eketo
%ed@ﬁirﬂ&@tv&ﬂlebﬂ pﬁﬁﬂ)lﬁt}@%lb%rmq&@&)rﬁﬁﬁﬁzs [ Gdh@lﬂirﬁ‘ﬁrototroplc
a su whi ch e of the

tIt wth I
TiRIReTS s %@M?&qlé'@aﬁﬁo@ﬂba 2}48@%@@0) &%@%{ﬁ%ﬂ%&oﬂad (-
@){ 0)-Ne i:eU(nOIQ}Hﬂ?J)Q%H'aﬁﬁdm@'( CeNLNAt I:ora:(tmme)aw )

used herein in reference in adn1n|ster|n

E’IULRIE‘FFN yhekattgr typsare pariculagly spagtancinhstsrops %591 heterocyclic rings

SN &RE t {AVertRAUSRS hPhss&M i B hieAt F st thh@ e HERls.
at the sane tinme or at different tines. The term

Cehendmpbliiod a‘BBfévié@'th%‘éldd@Ia%Etfyﬁ(f&')‘ 'az8DiURE6UHSTBirlle (AIBN),
refers to an interferon nolecule covalently linked to

AP g FrEs AU e E g caTRem 1 es it AT Yrocarbonate of boc
phBidrRE PBOTSY |, Benzyl (Bn), butyl (Bu), benzyloxycarbonyl (CBZ or Z), carbonyl

diimidazole (CDI), 1,4-diazabicyclo[2.2.2]octane (DABCO), 1,5-diazabicyclo[4.3.0]non-
5-ene (DBN), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), N,N'-
dicyclohexylcarbodiimide (DCC), 1,2-dichloroethane (DCE), dichloromethane (DCM),
diethyl azodicarboxylate (DEAD), di-iso-propylazodicarboxylate (DIAD), di-iso-
butylaluminumhydride (DIBAL or DIBAL-H), di-iso-propylethylamine (DIPEA), N,N-
dimethyl acetamide (DMA), 4-N,N-dimethylaminopyridine (DMAP), N,N-
dimethylformamide (DMF), dimethyl sulfoxide (DMSO), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDCI), ethyl (Et), ethyl acetate (EtOAc), ethanol
(EtOH), 2-ethoxy-2H-quinoline-1-carboxylic acid ethyl ester (EEDQ), diethyl ether
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35

properties of the interferon. Anon-limting list of
such polyners include polyal kyl ene oxi de honopol yners

W@ e@k/0ax0pol yet hyl ene gl ycol (PEG or pol ypr opRCERR2007/060557

gl ycol (PPG, polyoxyethyl enatgﬁ_d pol yol s, copol yners
t hereof and bl ock copol ymers ereof, provided that

ﬁrﬁalteo}"’?i ﬁéé%%a%?&tjnﬁh%{f 1)t Rlepbfh‘f\?ktft%’rﬁ%%g%mubs of

hmlﬂuomhaﬂ}bllamhlﬁsacu@(fﬁj\'ﬁwb nglQAs, pN- hythX)éJedzotrlazole (HOBY),

hﬁh res 171re hq Iflg{g%@%hgzﬁ%&ﬁbfﬁlfﬂ ﬁ]igi!%llafil)le (LAHMDS)
rmrthalnotnil\ﬂe(hﬂ) Imeitmg)pomh enp L Me¢SO,d érneayhd)n Melj heNigrl (Me),
t {

BT PG D Bl P TGP LT megygns) methyt -
hu@bethﬁﬁ@[l\ﬂﬂm( bt)o)nos(ioamnudldé\l B3), Necanbigramhyelxide PNCA), N-
t.aut 1d
PLSTESTR S8  RTRBNGE PO A Ay g oo
pesdihiung ddmdchﬂ)nntg(mﬁb Ipynﬂlnalm dmlr(m’lhtle)(PD(ﬁ)l q&ﬁnyl (Ph), propyl
st 95O pg rFet WG etrWO T nnﬁ( 51? r1§]3 Z ner tel¥1 erature

3 POpg IRt %naq%atferrptg &V T'SOF abe p
(mdi RiCguerdt- bmauxﬂinwdr}d;sﬂmmmw\/[pﬁodlim& mmh;alamuvm(d@ek or Et;N),

i cal d,physi. ' [ i.th :
R s EAREY A AT aT il SPRESShal o BhhlaPacetc
hdd dEpendan ﬂayeﬂclrfrbﬁﬁ’tdg&iphnyELGIf earakiytififaran {&@HR)J teiendtieylsilyl or

. I ' | i. phat
R T T T T T
bntopyl€ms), Bl- uﬁeﬂ&n@ﬂ@caﬁoﬁkﬁﬁnh&ﬁd@ﬁﬂ[ﬁﬁﬂﬁﬁ Coanamional nomenclature
R‘@F d%‘%t% Cejf}xgsgr%ﬁorg% fﬁ,; 13(? Llu)agf(wdt(lry @ic O)te(r@ (te)t )and neo have
tHtr@dptehka)y ArRaniagWthen @ sdd- o Nk NHR o e ( HI\R@)ludf gnd D. P Klesney,

B e HeC ke e A FRE b B e dr) "

ent n (040 a e to ric forns
BBt R R IR lion stmrCORd: bEn ] eﬁx:?ffm%&ogsc%etpgﬁted in the
(H%@t)rati@m?thbt?c 1rbe3ammt sth’géH shFWhSnélAk:BNbectl Bﬂfmz rr?e E@fing materials
, er, ut oxycar bon C), er u
S0 Bhtere et i Brb ke B st dasmsty 1y BT agyle from
&Mhﬁiercﬁzﬁlsﬁlppliéem 2ydhaxs YAt @i dhoDlydmiCATB% .t a9 prepaed O yethods known
oct ane

dijim - di azabi cycl
gﬁzlﬁzp IR ! %%&%PW |p6f) aclgre@]sia]t HrtL Ee[ﬁgjelec[ﬁgﬂjch as Fieser and
Fl,e&r o Razgahis ﬁy@@&rﬁc Byl stz O deyl &S0 8s: Work Volumes 1-21; R. C.

P'f%%‘:&%%@% Wt Rl el R 97 LK R Byl Kork

( BBADYmpebhetsse-PEORY y2izindis,0RMRest what. @lt{lﬂﬂé@ds ) vol. 1-9 Pergamon,
8|Xfolr§ 01%% ) &(?nlqyre 6?1?19161 trelro(gyclzc Chemistry, A. R. Katritzky and C. W. Rees (Eds)
Pergamon, Oxford 1984, vol. 1-9; Comprehensive Heterocyclic Chemistry 11, A. R. Katritzky
and C. W. Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; and Organic Reactions, Wiley &
Sons: New York, 1991, Volumes 1-40. The following synthetic reaction schemes are
merely illustrative of some methods by which the compounds of the present invention
can be synthesized, and various modifications to these synthetic reaction schemes can be
made and will be suggested to one skilled in the art having referred to the disclosure

contained in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can be

isolated and purified if desired using conventional techniques, including but not limited
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(DI BAL or DIBAL-H), di-iso-propylethylam ne (DI PEA),
N, Ndi met hyl acetam de (DMA),

wd2048MHxIn4ret hyl am nopyri di ne ( DVAP) , PCT/EP2007/060557

N, Ndi et hyl f or mam de (DWF), d'(?pt hyl sul f oxi de (DVSO),
| - (3-di net hyl am nopr opyl ) - 3- hyl car bodi i m de

%ﬁ&g@%?g%ﬂgaﬁ%gwt%%tﬁl ck{rg}lgatog%wl, afPRERKE such materials

ZarghhchdmayacRirizedjusingtanventiored nivansy inctudieg physichlydonstsb®rand spectral
giEtE di et hyl ether(Et 20,
Azabenzot riazole-1-yl)-N,

S S RIS s

hindg aprimsrs unesbherathtotuspnaicqyesapiryat ¢ HRACGHn tdnilpemzitum range of

hexa h{?l&l ﬂ @El?.g)zltalnﬁ%b Li Ho'\r/f[)%%;gﬁ}s%]r%%%bout Or‘rgttﬂﬁbout 125° C,
ﬁﬂl\@}n fePiblyt £dd @nbdREMY: at &R BHRNBF REBZAL Ce@pbture, e.g.,
(I\/[:Pg,sb\l)aﬁ:rgmalss>I spectnr um%%t nmet hyll%(t but yl e)t ﬁe? wre, €&

aatBEY; CN- br onosucci ni mi de (NBS), N-carboxyanhydri de
(NCA), Nchl orosuccini mde (NCS), N nethyl norpholine
WiAe)chemNiaaetmbgifioytiarodfi te A em(il‘ﬂl\#@)mitiplyi ofdiuaiensides has been explored,

%ﬁgﬁﬁﬁ%@ﬁﬁ G g%@‘ilg? ]i_lffs;lbeen egs %rlrg] api/rfc[ r[gltk)e d(lfp‘ gcﬁng S'fldded

pearthaig uhalbenlgm}hsdcpﬁed) w1thn¢ren1chyné1e(1pyMﬁag et@dAnti-HIV Activity of 4'-

RS bk OBl R LB S e

inZh Gis@f teizidovretdeykpibpantldodides 11ﬂd))4ydz1cKoTrENFé@)sldei K. OMaing, et al.

Pl bitho 847 3y (e SFae LA Ghedhe s 4-cyano, 4-

hydrﬁﬁ)trh@/thy‘sll- hiyd 4'Oforﬁd?ﬁﬁlcle(o?ﬁ@)compoﬁl(idsu;ahﬁﬁuﬂeﬂ @ntleodddsd These

%Te?*gﬁg r@s S’%’eg? O{Iqq?atrf &ng&ﬂ’ﬁ}%‘mn&é F/Géﬁs%al (%przl)ot%}ight 4'-azido
canyeides Q&ﬁ&anﬂﬁqﬁ‘ Iréd by @1ditisi ofdbdige bfide fy Bhiei@8ene-tetrahydro-

? ?é?”t%l b Ha%%a %é«b@retuhg 1? phgf{axé%eo 5@%3 %iéaﬁwee[?tg'gah%%lf{fs &y U-s.

phitht b, alkyl nmoiety. (J. Rigaudy and D. P. Kl esney,
Nonencl ature in Organic Chem stry, |UPAC 1979 Per ganon

Press, Oxfordg). Conpounds qf the present invention
can beH y a_varijety,of s depicted in the
i1l ust ratl synt hetic react ¥\ _schenes shown and
descri bed bel ow. The starti ngR(mat erials and reagents
used in preparlng these co ounds generally are either
avai | abl e fIfbm conmer cif@ g{; éib Hsych as Al drich
Chenical Co., or are pr%&]’@d 5y OREDHEES ChGHrR T 60Ph
those skilled in the ar Hict 8w @Od: Brdtedur es set
forth in references such as Fieser and Fieser's
Reagents for Organic Synthesis; WIley &Sons: New York,
Vol umes 1-21; R C

20050038240, published February 17, 2005, T. J. Connolly et al., disclose an improved
process for preparing 4'-azido nucleosides. In WO 02/100415, R. Devos et al. disclose the
new 4'-substituted nucleoside derivatives which inhibit HCV NS5B viral DNA
polymerase. The addition of iodine azide is most efficiently carried out on the uridines
15 (B = uracil) which can be converted to corresponding cytidine utilizing the method
described by A. D. Borthwick et al., (J. Med. Chem. 1990 33(1):179; see also K. J. Divakar
and C. B. Reese J. Chem Soc., Perkin Trans. 1 1982 1171-1176).
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LaRock, Conprehensive Organic Transformations, 2nd
edition Wl ey-VCH New York 1999; Conprehensive

wore@anirobynt hesis, B. Trost and |. Flem ng (ERST/EP2007/060557

1-9 Perganon, Oxford, 1991, npr ehensi ve Heterocyclic
Chenmistry, A R Katritzky an 'C W Rees (Eds)

Per ganon, Oxford 1984, vol 4 Conpr ehensi ve

Het erocyclic Chemistry 11, Katritzky and C. W
Rees (Eds) Pergargn, foord 1996) vol . 1- 11 ang

SCR]Z

Organic Reactl , Wley & S New York, g

Vol unes 1- 4 fol | owi ng hetic reaé{ nyschenes
are et ustratlve ofo met hodi rch the
conmpounds f th nyent f 2 synth

and vari ous |F|%at|ons- hi.heSB syn?%e ot eattiton
schenes cB% be nade and ¥PI| be suggest®$:t o one

skilled i ﬂhexapﬁ having neferred t Qe e obure
cont ai ne ¥¥id Application. The start 20t ePiCHH.COr
and t he ﬁﬁt%rnedl es of the synthetic reaction

schenes can be iSol/ated and purifi if desired u3|ng

conventional t nrques, incl udi ut not I|n1tedt ,
filtration, O8(st)! | ation, cry§?ﬁ[§§zation %j§
ahnemto aph and the O naterlabe
characterb u3|ngtcgnventb |ncluqk
phyS|calsc nts and spé%tr ]ﬁ@ta %nless sp Clhhed

to the d@ﬁ@rary, the reacti s descri bed hereRfO,

preferably age conducted underjan inert atnosphegge at

at nospheric pressure at a reaction tenperature range

of fromabout -78 Cto about 150 C, nore preferably

from abo Q,Cto abou eferabl a
doHoBRT Bt AT B0 158 omne émt§vlftsmrda?é 1an- S-1H-
ﬁytgmduﬁlbocbﬁe (29) ﬁpréﬁatddefr&han@4cwdrmd5iiﬂyamxymethqf 3théhyl-

posi tians of nucl eosi de e explo ed,
%@ﬁrffreafvr%hz exb th@yrmidigsized- éwnﬁnga'@‘Z@nS Gicgro et al,
It adeRBtive yREHesib bkﬁ‘osﬁéﬂzﬁla‘l(ﬁgs bhe- @@Q@darﬂmt?)h@ﬁb&xynucleomdes with
chal | enges associ ated with their synthesis,

gpten‘{lqjﬂppwml\qctA\e‘fyl \ﬁzfcygd\f{ech ‘Chetz Ledn 199424(7): 861-6; F(g Ir1barren,

£b54veh & X ¥AHELEISEBeSior of- d'rREham (21992 4 -C-hydrocarbyl
3251440 1451) dlsggbsg)t%éwuﬁngﬁ23|s :? coxy-2 yarocardy
anu%lzsed%lggn%%adﬁ WS HU & &C@tlélééesa@fah Ahgrapgyics and diagnostics”,

gu&ts)ﬁ@@hgﬁ% @93%&?% fﬁbceﬁlure &fmaergae%ﬂm& ?H—) (séﬁﬁgm A).

37-40 and di sc] ose

4 Areylanlo(S-aﬂdo Q’Sb’n%ﬁlﬁélﬂox}’@ﬁ@)’h?’ m@hﬁﬁtrﬁw@w%@naa@ yD-1H-
ﬁﬁ‘ﬁﬁﬂ}iﬂqsor%@?f é)&l%l%%oeal %J;t%ﬁ?@llﬁl §3ell E&@%gepqa@m)%%r HCV

wer e eval uated as anti-H onpounds
palyprerase activighif TABLEA L) (f@lrthermore the compound exh1b1ted low levels of

cytoxicity in the assay.

TABLE I
Compound Maximum % Maximum %
Inhibition HCV Pol Cytotoxicity
(100 uM) (100 uM)
22 98.58 9.48

Nucleoside derivatives often are potent anti-viral (e.g., HIV, HCV, Herpes simplex,

CMV) and anti-cancer chemotherapeutic agents. Unfortunately their practical utility is
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nucl eosi des 16¢ can be prepared by addition of iodine
azide to 5-nethyl ene-tetrahydrofuran- 2-yl nucl eosi des

waosied7ein B is thym ne, uracil, adenine or QgPEn@BINB060557
In U.S. Patent Pub. No. (15) |; 16a: X =1 ; R=H
16b: X = OC(O-Wd -C 6H4d ; = COPh - 16¢c: X = OH, R

TSP e Sy B0y
freebaorpnign 4f thaziudkeosidkt:fremsthd gst. andrth\DtO2¢1004dbcenRation of the

t t st . .
rl:l)gc\:{?osmf% d&?‘lva 1ves ({ nd o%’tlmﬁd @%’%1 lgké}%kégigs restrict formulation

nuc ert varives
bpiforpovhictecadd be Eﬁhploaekﬂtd erﬂnanafdeilmdy péthezicte ingredzat.
efficiently carried out on the uridines 15 (B =
ﬂﬂadﬁhmodmkdhh@anﬁbmmtmgwed&edb¢mcmnpowgbwhmhhgksﬁnﬁnﬂc

EX) I dl thlti/ tu% wﬁgl(l}shcea%nlg eglg chtg%esgg%iéﬁ.ygthesaé:teive drug
aﬂ:smnKe (AL ATy SklactivaAidriGty, Bhaﬁaels end HahgmnSoo, 198¢}.kProdugs have
Irans 1982 1-1176 S
SRty 1S P AR bt el (e ol el F3r°H8R
B&umont et al., Curr DrugMetab 2003 4:461-485; H. Bundgaard Deszgn of Prodrugs:
5 azi hydr ox dro

B Panglndtvarh 5ol gl it o Ruedlssficiah Deven of
ProRipiRy; ﬁeﬂ Burighard (ed) Elsevier ﬁ(:llence Pubhshelrs, Amersterdam 1985; G. M.
ly?‘élgtﬁl % {/%;(i}// LMM&@E 11(.n>§%rmt 22%3&}”2 K ]t g(a) %Sj {\TOBlschofberger,
@hERFA ReS. ab9s 27 Stersaselreei @r &)&U‘tm@ll&s Qfev e 0:417-45).

{@ gs of 2! - eo% and 2', dga' xyn cl eosides with
M& RS Betakilis rasiprmtion s Wa YESddOr g REERZYBfe fiten hydrolases,
HRtdctivd @Mp AHnd)caB Glbo e réendrhiel By @R spERBAARAE cNprocesses.

entitled "Preparation of new (2"R)- and
()Rarﬁia'cgutlcaﬂp%déelgtabl@pl?()/d}[l@é:@febY(L a adthpS@P@at is metabohzed for

oI| eot i eful In scientific resear
ﬁ%gﬂfphféedg léf‘g\q gsthe bgst tog fherfedppyR Oi gre present
ﬁ&@ﬁ’ﬂorﬂ st H&)lb&lﬁlvgﬁs%%ﬁldﬁl@ aRbid\YBABat&In Rdgmdn¥d WRh SkdioPdgical
Eﬁ:ﬁl%o Typica.exainalss af mpdrustjndudsampepnds wpr barehiglpgically labile
ﬁ{'ﬁé ? lﬂ?%[’&rﬁs %hﬁ&?t[ %3 ayfitlﬂw‘dldﬂ%l/ fﬂo‘i@ bf‘t‘he a%ﬂ%%olﬁl%%)md Alkylation,
exhi bi actjvity in.ac sed replicon assay
pgtatigeNgT 9 %‘ig’ﬁ%@gc grodificatign eferﬁls}s@zgqow SYOPEH OrDE glaah@wlety
RaTRRENd g R ki esbsioR Wl bRMRIRoRdes. These pronucleotides can be

hydrolyzed or dealkylated in vivo to generate the active compound.

Factors limiting oral bioavailability frequently are absorption from the gastrointestinal
tract and first-pass excretion by the gut wall and the liver. Optimization of transcellular
absorption through the GI tract requires a D(; 4) greater than zero. Optimization of the
distribution coefficient does not, however, insure success. The prodrug may have to
avoid active efflux transporters in the enterocyte. Intracellular metabolism in the
enterocyte can result in passive transport or active transport of the metabolite by efflux
pumps back into the gut lumen. The prodrug must also resist undesired

biotransformations in the blood before reaching the target cells or receptors.

While putative prodrugs can sometimes be rationally designed based on the chemical
functionality present in the molecule, chemical modification of an active compound

produces an entirely new molecular entity which can exhibit undesirable physical,
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cytoxicity in the assay. Nucl eoside derivatives often
are potent anti-viral {e.g., HV, HCV, Herpes sinplex,

W@RAB/083T04 ant i - cancer chenot her apeuti ¢ agent s. PCT/EP2007/060557

Unfortunately their practical §Jt|||ty isoften limted
by two factors. Firstly, poor~pharmacokinetic

PAPES B AR T e LB FAPLEL R 0
oaqmrembnmfomdemfﬁcahm nﬁmle‘ebelutdemde poacalhal\l/@rgeaﬁ d1ult1ple pathways

S& ?o ? g ’rahEtV QP {agglllt V\Zg C@lle 1(26nb ?gat Sf yrgg gs ICCSThall’lS an

or mu i on’ optrons 1St oul
dedartaer z;nc’(rfhaﬂdfr%u%:ememel h@)’reWee,rdValuMu’[mpharmlatkadamepdopemes of

rodr.u scribe Qung, Whi ¢
fanttentmn produgs O%Ih%lgeIng ga,nd c?stgf %?rg) ﬁhargnag% ingt cres ts from

aneitreab oloidels inragrrbe fdobf inelt tmtltapoltateetoéxtﬂmane dr ug subst ance
(A. Al bert, Selective Toxicity, Chapman and Hall,
IroHdSo Rat. No54,$46, Pr(bgtal@tgd ﬂramarybﬁe R0G5e EentMartineyalehved shéwn that

aaga% égtrELZld{onuflbosuE:u ave eg %%d? ope e%%g(zﬂ 39 ;3(% ég c]xr

Bemdgaam,of D2 saighe plfepﬁled thy ug;&iatmﬁi afrtby parsntfalieleoside 22.
derivatives for various functional groups and chemni cal
@ht cd¢impsurids oDetsd [grascof inPeIu'dmLHJs pOIHeanﬂyd peanctd (i@ dhe step by

v er.,Sci ence Publ m 1985: .G M
Balp e 2200 S Surat oG sl el TREsS 8t 99 4 bifinogenous
Rlueﬂ)us sobigen émdtvN pliBiss c(ﬁofubler”Ql&rpHAﬁthe\alqnaiuslﬁeganid%nt is
al d. s. .Rev. 00 . ..
%i%i“?e‘i%l?o"e\ﬁ% by dtdhtéoq‘rgbﬁﬁ N n(?h{r%ﬁzr?safgfﬂ‘}:ﬁfl?%ﬁ by iﬁe acylation.
Tht Bhsy zadb&)mt}ﬁap an afkald oeﬂkylﬁ’fb&net@lfltydm)h&d%r(ﬂ @aesy ahhe. The
acti.ve. co .can also b n t.e
RHA s ERPRE SUhiiearcss s QL LIS Vit iF kel intery to bea catalys
ﬁﬁ@@jgﬁtiﬁbi eﬁ(\jmﬁdwhtags of ik @Eeﬁélg IﬁloCe@ﬂij mmstrlétgprddgct can be obtained
abol i ze rolyzed or oxidized, in
Yvﬁéoﬁtoﬁ’ lafign f’ff?%hfzﬁég@ lﬁ%‘ﬁd of the present
[ . e bloconver3| n _sh oid formation
Sréﬂar%:"?'t’ g‘e\/ﬁ‘:{}]ﬁui’%%& C88Y%‘T“&§IC3V gtﬂ“lg Wt?t%é’scorpﬁﬁppqr%mg acyl halide or
extgpide sn ofolpinodiidhgs D@ cderofempatitds téth&hldmiésether, THE,
i1 0ol og caII Iab|I tec nke
et bt Beye SIREReT e, e BBt e padhipholane
ﬁp&dr&lly antherpreeheroflan mcmghmt or mgdnifclba;ﬁ dt mpdratuRs between -20
r ou on the suy nmoi ety _have heen .
Eﬁj?@ﬁd’ %%r)a]aléﬁ RSt atﬁ?eé REieeR G 16$h§s &he acylation
ﬁHaOﬂituﬁJtlﬁDmia¢ bs caraind bet inydie othored Baundeaaliky bigheaslc bfganic-aqueous
éo to generate th actlvg (of0) ound E@& ors limting
Rr9ssseIof PhaseriE\S iR cT %{F adp %tl on from
%&ﬂeect g?lct:y\r}\%lq%t lgel %ﬁféo%yrg?gﬁpsacnd% fe :?]Ecszbtg@;ﬁgﬁedofexl%rgetltweﬂf tBXN acyl
bfoap € @h NJIBIO-triacyl nucleoside can be selectively cleaved with zinc bromide to
produce the protected diacyl compound (R. Kierzek et al. Tetrahedron Lett. 1981 22(38):
3762-64).

Selective acylation of the specific hydroxyl groups on the carbohydrate radical can be
conveniently accomplished by enzyme catalyzed acylations or deacylations. Enzyme
catalysis provides mild selective conditions for organic transformations. S. M. Roberts
has reviewed preparative biotransformations (J. Chem. Soc. Perkin 1, 2001, 1475; 2000
61151999, 1; and, 1998 157). M. Mahmoudian et al.(Biotechnol. Appl. Biochem. 1999
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absorption through the G tract requires a D(7 4)
greater than zero. Optim zation of the distribution

we@oBliTnent does not, however, insure successPCI/AR2007/060557

prodrug nmay have to avoid act?ve efflux transporters
in the enterocyte. Intracellufar netabolismin the

er te ca es aSSI trans ort r activ
&5‘% g%ﬁ%ﬂ%ﬂﬁ?ﬁé FFE?C&B%W{J OB;P efﬁ WRSHY *&EBRO‘ h@?
hRBinGianbH 8 Imethb Ly -PHOS i MNo%z?ﬁler@)g' aﬂm%ﬁglﬁﬁkerd%geparatlon
biotransformations in the blood before reachin

pht gt dearprstigylinage Shescazymgs rerortst t@tsrek?@tl‘fﬁ}‘/&a%atjsth% aphydroxyl
SRRl BRSLR %}fﬁ%@ﬂ@}gﬂdea@l@ﬁ;gﬁﬁqe PRs@e, P idnei lﬁﬁmﬁt BL (B.

functionality presen he nol ecul e, chem ca
H%T”fqr@ﬁftli’r@ﬁaéﬁ‘) ﬁlnaﬁt(ﬁe@llwwermse@flﬂai%@eaw (Bacillus

B Heh s HS%%WaE’@?' BEMH g@ﬁes @15“11b£1§é a%'li%ﬁla@@(N cﬁ?&')“ bi t

undeS| rabl e physical’, chem cal and bi ol ogi cal

Efp@%&d é&?m@kfﬁ&ﬁ?atioﬁ (iPSse PRINE ThertRADRML NG rgﬁf%%' 8lgaVcatalog # L
%l rements for identification of netabolites may

Wap, g}qnéﬁ@ étgethelﬁ@yflm@[ li;‘ﬁa-rt W}géoq[égfén@@d Qerlvatlves to afford

@'I | 3R ci it SonfouMBS. aROWIC2864045B06 G. @‘ﬁekﬂ@s@&ﬂl bd Radii@e Be use of T,
odru S remai ns an uncertain and cha en in

églﬂi’%léhP% ferevierification af andrig %ﬁaNn%@bRﬁ fﬁéf %Ew J. of Lipid Sci.

l%c@@@c‘hhbleﬁm@fl OP@I‘O%@M @%)Qﬁ&ﬁfsé‘ gslah§gzﬁosﬁh@éte{l%9 'tﬂﬂse@%ﬁcaﬂon
costly endeavor. Pharmacokinetic results from ani mal

poaeths] olegte.b¥. Bodaf picakl (Ady.oSyeilt FapaPet #5(dand)fadld -818p describe
hjox%l hf lascj:\écfrorﬁ ’t&é}ﬁl’ogﬂ[ﬁ)lc %ﬁﬁﬂérﬁgusltﬁﬁé%}ﬁdgém 159824 folselective

tin et shown t hat ac
thIra2$demItﬂné05| des have been found to be effective
prodrugs. Di-acyl derivatives 23 of 22 can be Elrepared
@)T/h@é GCAtsi b mewsekhfe"epfﬁalﬂéfﬁ@tlcrm&f aydtotisis ancludgy 8. Hanson et al.,

f t
%@g@g%‘djﬁ@&? Chepf 296(?92@@1 26§W(§ thOf aq%&%x‘/l?ﬁhfd?ﬁ Yia

red in one step by acylation o In a ous
mggadp@wg ebwatin arfHedselysig hR. Rfawm efgilt Her Ldyel 999, 18 17-1819 (selective
0 hUL | r [ i
IEBAEREE, BOHERHS H0h 1 A0, BB, | PLRRESE AL kg 107 0
AbblregiFsetective apldiibn eand bfdrobsie farcymibasis of siatie agididgtrivatives); Y. Ota
d ian.. T

B PGB MG ALY e e RS8oF AR 6 BcAlc
bydrobysis ohé 2r3e1axhtxmlylgly®aﬂir iled. Botnscimeueher qby Es&ynmeMdrﬁrobial

| n.the ar
% arhbgij;] 5 g—Sgg paasF %efd S Ji;'tthesers 8§ o oacrylécye(%rotl reVlf‘ﬁ)é C.T.
Gesdlnedet pf &d0e40362ah (Ibgosdhﬁtcavmptd)cws fdraasohamﬂ (iftclaﬂmh@cﬂrate
t he h I ati.on :
monoes rg) N wcﬂa o q%g)% Q%?E(?Para%%%lrorf éﬂ:B ?all d%/ ker 1’1‘11X ¢ g’y selective
badyidéc bydrahhigd . §eSangha es @l \IEQOO?SM@BO%(%Q]I@MG:CUVG: hydrolysis of
QJH %—%—?evmmﬁnuc eosmltese)t algélg re aq%' Or rer’n. J&EZ 4513-4519
(regioselective hydrolysis of 3°,5’-di-O-levulinylnucleosides); O. Kirk et al. Biocat and
Biotransformation (1995) 91-7 (lipase catalyzed regioselective acylation and deacylation of

glucose derivatives).

One skilled in the art will recognize that the selective esterifications can also be
accomplished by standard chemical methodology. Selective protection of the 5'-hydroxyl
group has been described which will allow direct esterification of the 2'-hydroxyl or
alternatively incorporation of a second protecting group which will allow deprotection

and selective acylation of the primary alcohol.
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di oxane, benzene, toluene, MeCN, DMF, sodi um hydroxide
sol ution or sul pholane optionally in the presence of

w@poosfogd7gani C or organi c base at tenperatures PEI/MRENT/060557

-20 and 200 C, but preferabl%/ at tenperatures between
-10 and 160 C. The acyl ation eacti on al so may be

((i;ggg éé}llﬁgglgn% of ﬂldeeﬂre gﬁpl%(lérﬁﬂ) %g]f&rllnﬂla?e(fm an/?lae garlety of oral
pdTamtanianslbmge cfmrasl aylsltcsrrmnd Mﬂimﬁeﬂtmmbnwn bein e ifom of
%Ifb e S n chcg {a]gf(e¥s E sgﬁ %elgﬁneagag)glﬂp Slhg(%is, @Plrs}ogé, yspfrups, or
mpémmmsd éommubds eiéthe ptasm&lnyvemhea_ueadefﬁtatimux when administered by
]?{erg)rcr)]m cr(ry m@ r1str Pot%f tlﬁggg o teﬁg({% e(:js o%lggﬁ%lﬂit%a%%o l’ﬁn% ngcl)qs't convenient
ﬁﬁﬁﬁerﬁif)adrrﬁalsteﬁome gacydltdranisofg adoavepeatidhily ddspdy @giphen which
gacnglgcﬁap ust agg%r%zflnr bt%'%ﬁeg sre%rt(letglro;%glee se(%;elarllltdbtﬁe Cot?e\rll Q Ire%;r)](t)rlls¥ to the
aletdgnal aiedmanson Enzyrre catal ysis provides mld sel ective
conditions for organic transformations. S. M Roberts
ha:smp@uhé_ue doppeyatsalf itheeprbseat maarsticor, EmWielbmsth(:i/r phﬁlmemeutically
%%ggle f%%( {o%ﬁ}i%l’ewéﬁﬁéual%g IE’I%’I' 2099?%1%1% %chgpg 2r?ts, C rlelrs, or diluents,
Biapbh @Mcedlﬁ%ﬂ&:faﬁﬁ oEﬁB@rmae@nrcalec@mmemsek et unviedosages. The

of . 2-

t he. 5' - positi
B ChontiSiyons B bk 80y e b b tompricet abspmentional
Am’g&;dmm 1nrmsnbéritionekjprppe1mmmatwﬂnom1ﬂﬁandddlmoaaitaamd ¢(Imlpounds
ti I

iR St P R e R aby e DS iR F B e STt e

preeddeas eomlmqnelztyit‘éemth\/t}(ehhleﬁdedﬁleellyeilosdgle page,to GhElﬁ-pBiyed The

| f t B

bsmias € Sy ioR® 51k Bp el SR ¥ RR b iR W led
perp@tﬂeasa)uso]@dlsc pbw@ﬁmeastsmed kalms&)rmmthtllong @ digeids Moohas.

FBRR T bRy o AL CER e B okl uBaBE i B otsumpgsitories for
feotahdr tzagusﬂe héairdisteltipnh ﬁohmkgdm@ﬁm@ wﬂczgybhtagf fram arbfout 5% to
t Lives t C o3 i
o BES s s aBhPo B Qo Ry Gy TeThe Rt EOTRRERT Re dosage
fos " of lnﬂ_ﬁ?nldk@fti’il@lb]\ﬁ/lgs bsth sopalaﬁd tigﬁidefslgremlhn;iércl_saif !tl:ij)a’laScQEe compound

S. i r et . al, ur.. dJ. O0OT,.LI Pl C .

TRLimeylegg gt st A6raisidty el THhan? men R sitipdiferent
papatayisedddpeading dhaht déstrad dost ol piathydoktleiaperaméters.

Bodai et al. {Adv. Synth. Cat. 2003 345(6 and 7):81
Th8fBi ‘@dedpiehBas neaddicrdiy defeotsas @soimponnd thar mmhi td plrepare a

g#%ﬁggg%}%glf ! ungﬁg)vr\ftgr? is %gr?ergﬁf safe ?gorfl Poxié e?rll ne1ther biologically nor
otherwise undesirable, and includes excipients that are acceptable for veterinary use as
well as human pharmaceutical use. The compounds of this invention can be administered
alone but will generally be administered in admixture with one or more suitable
pharmaceutical excipients, diluents or carriers selected with regard to the intended route

of administration and standard pharmaceutical practice.

A "pharmaceutically acceptable salt" form of an active ingredient may also initially confer
a desirable pharmacokinetic property on the active ingredient which were absent in the
non-salt form, and may even positively affect the pharmacodynamics of the active

ingredient with respect to its therapeutic activity in the body. The phrase
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O her reports of regioselective enzymatic ester
hydrol ysis include: R Hanson et al, Bioorg. and Med.

wCh@si42000, 2681-2687 (synthesis of a | obucavP€T/EP2007/060557

prodrug via regi osel ective aci/él_ati on and hydrol ysis);
R Pfau et al, Syn Lett 1999,71817-1819 (sel ective

%%%Xe&%al%@cg%@gg%gt: I%?:g ig%bg%%s%i@ﬂgr@l%omgns %lsalt thiat is
phegizoaeicelt a'tozéptalmly laadl rhm pasrsdssdewtde désysil phimnacelogtchlestisity of the
£rel§t ca . Cou%%ll %u?-? ra:% rrc Y e 1’) éc a&e ﬁlo%tsalts, tofggy; with inorganic acids

I OSCI e mstr
166- aiﬁ?dr(ot]mlgrloaeﬂthdlr&’[a‘oHBd: aaid, hyllﬂumxt ysd, Sutmifc acid, phosphoric acid,

ncg thr?%ﬁ(r J Er )C()anO(1 %ipgc %grc%lc% éléch qg_gbrcglé na‘z’cl(l: g)l'lreurvuzee&:lcfjl ldctic acid,
natcahg/zmﬂj syl iatahies ealeddf acid) fwaand :gjuj/ cataic;acide vitewdcid, G- (4-
l‘-ll- ero %pl%oel? nzaollc & A(':O%GZ‘L}C %% Lok ecéulivevé%gocg c?mf: gCld
RITRY rY car d}gflle nmoester 551 N ES
Yib8desiBdnio a(18epa{eﬂtaherdismifoaic @Oﬂdo]&—h&dltoayethmnetmlf(ﬁnbyad,

DRSS RS DB e TR i o
Blydiesudiond dodls whinplidmulédreosdididsyryl shlfuﬁa aadaglmonai acld, glutamic
02, 4513545 dr ol ysi
BTG P Fo 1R G B R R Gl P Preferences
Bi Mamﬂlcﬂly(ﬁwqmﬁﬂefdhtaﬁncmde(sﬂ)%ﬁ) adﬂﬂttoﬁ folmpesbrates) or crystal
t d . t | t f
FiF R YET TR Ry e hestir” S e BRR | " ©
R Rlarts iSRRG s el GRHSESHEEHoHe ana
Sspasibleygarpiet ecdolidranfer ttag bs'onbydmoxysubgraacys witeh egnalso act as
t t f t f
AR PR Brsolye T Rale PUBRY® siEshbk afn DR
@&@m@twm oilﬂettdmgteg:raoup agdnitss br wv érhcapidlﬂmgdﬁmmle ¢t powders, the
f, th
B tnae b1 R FBR a4 VAR Pl < Butr B P ided active
temponindelnv@ablest theattiar@mmaehinjeatally 1somxeld)sfagehé @irti®r having
R e B B B B o
siapsasired, SLﬁlelHdaﬁrlﬁﬁs inehidk oM nos mitps fo Magnesium carbonate,
sus ensi ons. oundﬁﬁof t he By sent I nvent.i on

S et o Bxr 1By L ST o fglatn, tagacanth,
ﬁréthylltleﬁtllb@d, b(ﬁtl'iumaﬁﬂftgyﬁkﬂﬁfceﬂlﬂuiees loa¥ m@ﬁiﬂgm’ﬂt df(ﬁbh butter, and
ﬁ aqc,tl onveni ent. manner of nglé b
é@ kFat9 '391 B%Pr‘ﬁ’éf"\’i@n%m@?ﬁﬁ%tﬁ neH}a 1i“?‘&/tocf %Fﬂ@’erc%‘ipﬁﬁ?flt’
vélbatss Ay dos sabjlidsds Gﬁ;fﬁcsc aftdicRfaddndthel seaednietsy digperbdins,
ease a thhe atient’ E sponse to the antiviral
ﬂﬁéﬁeegﬁ sgﬂu 111z1ng gents, and the

Liquid formulations also are suitable for oral administration include liquid formulation
including emulsions, syrups, elixirs and aqueous suspensions. These include solid form
preparations which are intended to be converted to liquid form preparations shortly
before use. Emulsions may be prepared in solutions, for example, in aqueous propylene
glycol solutions or may contain emulsifying agents such as lecithin, sorbitan monooleate,
or acacia. Aqueous suspensions can be prepared by dispersing the finely divided active
component in water with viscous material, such as natural or synthetic gums, resins,
methylcellulose, sodium carboxymethylcellulose, and other well known suspending

agents.
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A conpound or conpounds of the present invention, as
wel | as their pharmaceutically useable salts, together

WOWRaok/0¢3Te4 or nore conventional excipients, carPCBEB000060557

di l uents, may be placed into #ﬁe f orm of
pharmaceuti cal conpositions and unit dosages. The

EHQ ng&%ds a)? }}e prgz%gts n(lérﬁﬂ)%l I%Q}Sjb U, d}ﬂ ﬂa?e?cﬁt%? acﬁl%{nqﬁra%x as

convent i on
sqpeesindriconallowmogbiong wan suchmstalmmturwof faoty tacidthictiidasalr cocoa

Ve nd the
B S TPRLR AP A S b e PG TSR B
bpstireingu Tht enolienh hottogendotie nubadredaiiep pdosalieta amyenitot s1zed

ol snlﬂloaye%qo conecfpdjoso i t' cal conpositions may be

as SOt SUch ’as tablets or filled
Eh@ S(Mhpsuncb @lfrt}m;jres{d:st 1npemme)rmay bmﬁirmmae«ﬂ foe b@mb administration.

tl ons h as susgens

RS Thl B3 Rl ey BBy SERETRLENRY i pigapuco he

haivigfredempposh tariewss erknoeatia ItheCHrt toelgd apglopriate.
admnistration. A typical preparation will contain
Suitabl aefoountlafiong doaphwith pﬁE%za:etlﬂiGaécardﬂqsodihﬁkntsrand expcipients are

d / ) 1 " !

SRR Rl 790 Seib e M BB Tl e Lions SRRy . w.
mﬁﬁmIMhdkdhj liching h?errqxahy,;ﬂ@tht:aimmu n?fistandl?meylsafmd It&dqll‘fd

t recl e a actl | nar edil en an
et Frudelon Yeps PR brink B R A it B RRl R br R
Siﬁ:mﬁtambrdwoadd npima{]dmcfmkﬂuﬂa}mrfs f@rteu parﬁtlﬁalsrouﬁg@ft aﬁlﬁ'{iﬂistration

er el rerers (0] .CO n a ..

v S sing e KR EPa R iRy iUt or ARgpromising
teirghaapaltcacdatye, non-toxi ¢ and neither biologically

nor ot herw se undesirable, and includes excipients
Thatnodifeadet efthalpkachtaompeuiads mareydarsberasncwe kbluble in water or

th I Th
PIERR PR RanaBE S A ir Sty dcr OB Das o™ yBhgiant {2 st
ﬁﬁrrﬁtlh’ﬁolﬁ) ) stidtieareiwelladthix the @ didatyhskdlhie the anoit és d40l walbliehin the
al i pi. . dil ts.or . i :
BeAT St i e B e el AL BRUBETPLGE andfiosise regimen of
ﬁﬂmctﬂlaﬁtd’rﬁp(bm 1a raxﬂdértta netmage thiophomeeokinetits ditachiesar A
harma ut| ca p}@F\%er salt" formof an active

f P%‘HT 4CUINJBHFRY a desirabl e
P R N ST T —
palsicd sywgltymabf eetdidehe ipha ﬁﬂlﬁﬁddaln ahk dsscotilltbradacted te the
PG A, esnel bO LS NCoReLLl € SeLI YA 40t
dépeadﬁtgmp@hmﬂmﬁﬁowﬁedof’s&ﬁeh i theadveriey cfahd dibdasd to Ise treated, the age
BURLIRCEUL Al |y, Accenl abl e, And, Nl BOSSESSAS. A e puientis
being treated, the route and form of administration and the preferences and experience of
the medical practitioner involved. For oral administration, a daily dosage of between
about 0.1 and about 10 g per day should be appropriate in monotherapy and/or in
combination therapy. A preferred daily dosage is between about 0.5 and about 7.5 g per
day, more preferred 1.5 and about 6.0 g per day. Generally, treatment is initiated with a
large initial "loading dose” to rapidly reduce or eliminate the virus following by a
decreasing the dose to a level sufficient to prevent resurgence of the infection. One of

ordinary skill in treating diseases described herein will be able, without undue
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parent conpound. Such salts include: (1) acid addition
salts, formed with inorganic acids such as

whg@soeithori c acid, hydrobrom c acid, sulfuri cCPEER2007/060557

nitric acid, phosphoric acid,,and the like; or forned
wi th organic acids such as glycolic acid, pyruvic
i |l actic i dg- | onj ¢ _aci iC I.: el c -
B6 B 508 a0 8L o B 8 T oo
B Alpjidateny bemzeaydin ablemzmiuticaly dfecttieranaming oathiedpmpounds of the
ndel. i [ 2t hanesul f ani cid, ethanesul fonic
BROGS 4 R iGh for AR AAANEAN i)
y foni c. agi i C_aci
TR BRI AN R LS i fom BSRENER A Sp Ay, butnot
huiitdd todpiwiteie heyslylsfidrdscermn protdaniehprahinhionilottmgifaktors, alkaline
uryl, sulfuri.c id | ucpnic.acid,.. glutam.c acid, . 5
bR R fanBlfec B1al BRAIE RSk ipinHid b T Hhbumipase), 5™
beclemsdasst eghdtatial tradpeptatase, ecle syritloesplod biimcleint syodickiy of
cgept apl e, salt s. i nclude, sol.vent .addi ti on. for .
SEARRRaTe SPtpal B¢ fa Y Thor Rt ioh i Riding, but not
hmited my, cafbohhdrakanetalagisch, achdid add asbdmhmoSal metabalism.
epar.ati ons, i ncl ude wders, tablets ills .
RLERANEL B IntAG IS FBNERisS mah & ufarftior &l vyt Siaspcins HEV-RNA.
$bt rddulesaofrthese tasesywil @llowehodosans be spthsizasdhces whi ch nay
al so act as diluents, flavoring agents, solubilizers,
[uembedintesis of tspiendition, dgentie:, copipuiadr apaleser katdnviesiered in
E:(‘;Jl b 1%tati drll x‘?’vltﬂtarelg{ha} érﬂglir‘%ﬁz? re]:tntc' Sucgras ?‘1 a\%plg,aqo %%e%%hagoside HCV
materiar VI powﬁers, t carrier generanly is a
polpeleyaselinhilaeat, €HOVAnatinadiedsglegpohfimdrageankubitbr, th€CV protease
fine djwi. ded. activ.e..co t. .l n.tabl et t .
Liiftet. Shrvafdcpe i BdrimteT nsalidtleh Rundilfe ngjve
baipoghd dratsnieciessaroy siit mdiadghicisgesdiih yombirstibh alitheanother antiviral

roparti ons and, conpact.ed in the shape an i ze )
RGPty BRR AR pE TR et (herfer LRGN REES e repugentis
tanbimgties thempyaguob radtrﬁ;istrmgma@h)ulm sinearratitqyr stz@emial with respect
f(}l,'l %gg%fath? ﬁltlc %gsichep egitg:;itﬁ]v‘ﬁf.g' J otnrclgrgalilta%?nriggtragoerll"aats Iulgéd herein thus
tahldex ydreinkiyiacieh lobthesgentaat thesarae time@rwadifferrac dmes.
like. So form

RS o i e e84l R RO by  single
ﬁﬁgmﬂaa'rohsmlnfaﬁlﬁngmo Oﬁlﬁlakﬁ;jé_lcitizefr%redfniﬁsf @ngr, sll(lbﬁthhfﬁdlkyisﬁhultaneous
. natura weet ener | ers S | eners,

S iTn o PHOERT S diraf RER FRE *SnaieE T BRRDI ati ons

A8 Feepath S s Pirortidiend’ Ehr IRt Oyl fieiFias as wellas
&l fhx itfestnadnd ofiepiedigS on disipas SFotiermbhs siee tent 'uelemsol”iofla HCV
&ggqgogﬁgl%%%ﬁéﬁg%? %l\é(gllrngpng%‘gealgﬁ%g{w ﬁgrslgro%)l?ylggs S an(Yigerageegr a
condition associated with or mediated by HCV infection, or the clinical symptoms

thereof.

Example 1
step 1 - A solution of 18a (2.17 g, 8.96 mmol, 1 equiv.), imidazole (732 mg, 10.7 mmol,
1.2 equiv.) and PhsP (2.82 g, 10.7 mmol, 1.2 equiv.) in dry THF (30 mL) was cooled on
an ice-water bath, and a solution of iodine (2.50 g, 9.85 mmol, 1.1 equiv.) in dry THF (10
mL) was added dropwise over 10 min. The reaction mixture was stirred at 0-5° C for

another 10 min. The ice-water bath was removed and the reaction mixture was stirred at
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bef ore use. Enul sions may be prepared in sol utions,

for exanple, in aqueous propylene glycol solutions or
woreysoetoai n enul si fying agents such as | eci t hPEI/EP2007/060557

sor bitan nonool eate, or aca0|5>9 Agueous suspensi ons

can be prepared by dispersing“the finely divided

fEnV 2015 gﬁ?o{é%%mt lﬂmt‘{‘i?rt Was ‘Mlh@d%ﬁ%ﬁéﬁd n@ﬁ %I'iﬂt)aalnid vfa‘éﬁ&l with 0.5

natural or"s resins,
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NMR aé@'mhﬁ]lg, by °@} ISYSV Zzn(%r s,Tlf}ﬁ Vf@bf(@ﬂmoé’@g@@%ﬂ% 75 (dd, 1H),

m xture is into convenl ent size
|7Pémeé|HﬁéQ:56ém lPHnéﬁ? A dH) o473/ (ddT i) @e@?p@ﬂbri@ éfl3£41»e1H) 1.00
gggnt invention may be fornulated for vaginal

adm ni stration. Pessaries, tanpons, creanms, gels,

Pc_@?_ze% sol RIYFELrABb $ PRAY S SORMLA M. 4 M M&ﬂa'n@&h&ﬁdé fheMeOH

Ive I ngredient such carriers as are known in th
1t mi. pwhestaedraopi @fe. 5 Suintl &bk éhdnaooied @niaarise- whmngath The

Bt RSl FBo RO ERE T Aot Brftraty LRy ER s PG aPfige fro musg
ﬁH‘smE’J’fﬂfdﬂiih@)and YQbhingdithede®M fricdto Nﬁﬂ twaB adddgiortionwise until the

bI i . Conpan 1 th ast on,
P51 PLoR R TERirel Gk S Y 5T SGs Bt s tgved and the
mﬁufeywisfsﬁnfea AR 361 Disn. V\mdmmntvm rérﬁa\i‘eldi Yygtr@fiort 4181 washed

S i fi ion_to._provide nu

SRR OBy Tht RSghe e TRa IR oo HE D RD e Prntfad to a sio,

télemeaidedittd wms a8fEtOReDENegRA ent (4B OBIOR S tadtiord 0942 g
rofm e|r t erapet|c activity. The

ﬁ%ﬁpﬁf &gts}lg ICBFYPH@ FB%eéﬂtt CHFpYERds to render them

rmr qu | e | vvater or, .ot e¢hveh| cle Igr ex

t|r1>§t llugrhgao %}(ﬁ, ﬁlﬁa{nlo ﬁpgﬁgmd sodium azide

(Eelggng, SSBﬂnirn(ﬂ OIe_!'th\a)f Wél’@)sxtlspéhdé‘chndir MmN (30 hhj z;I]hd easonisized
| nar e ar IS a N

di ﬁw;% E}“F Fesy mg 1B gpPengionyat ?W“%ﬁém%rycfaf éh gnd thek fiered

aaddrni et dtaloksHer@into 8 a52DEF k81atiR 300 LR o P& pdiihldan (942 mg, 4.2
compound in order to manage the pharnacokinetics of

triveolpt egent. NohddlHisl, 406 mmlnfmﬁwe@lelﬁémae pddedemflgle resulting
Po&htltllc?rp : ooPe%l otnee{nrrllce '%Na?err %Q&lug lMtlon (()jfe %Eh*n\é?l §["§ Uﬁf4 mmol, 1.7

USG ere nmeans an armun
equlv.) in dry THF (39 mL) was added dropw1se over 1 h. The resulting reaction mixture

was stirred at 0-5° C for another 2 h. N-Acetyl-L-cysteine (69 mg, 0.035 mmol, 0.1
equiv.) was added and the solution was stirred until the bubbling subsided. NMM (2.31
ml, 21.0 mmol, 5 equiv.) and DMAP (513 mg, 4.2 mmol, 1 equiv.) were added followed
by a dropwise addition of benzoyl chloride (1.1 mL, 9.24 mmol, 2.2 equiv.). The reaction
mixture was stirred at 0-5° C for 30 min then stored in refrigerator overnight. Both TLC
and LC-MS analysis showed a complete reaction. MeOH (5 mL) was added and after a
few minutes the solvent was concentrated to half volume on rotavapor and then a
solution of 0.1 M Na,S,0s in saturated aqueous NaHCO3 (300 mL) was added under
stirring, and the mixture was warmed to RT. The mixture was extracted with DCM (150

mL) and the aqueous layer was twice extracted with DCM (50 mL). The combined
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reduce synptons of the disease in an individual. The
dose will be adjusted to the individual requirenents

WO poos@aeitoparti cul ar case. That dosage can var yP@I/EPI0N7/060557

wide limts dependi ng upon nuger ous factors such as
the severity of the disease t0O be treated, the age and
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H‘LQLQ' Afhe fixre Wil Qﬂfgd o%n?stl); ét?gf fo?%h%%r 18h kpking analysis

osphat ase, am not ran rases ani ne
EH(ﬁrYkﬁla*ﬂ@((aﬁzactl(ﬁS pasdlatien off MSMMSPO?)S ¢)'in saturated aqueous

i - gl i | t t

SYRTBIATEE o no B g REMRR RS 5h PR seBlishop KT fagpo min
_?Ehdﬂlbfggﬁlcﬁay@f whi ée@alaltﬂddﬁld the Whtéﬂayﬂ’ﬁ&ﬁbgllshéd Wit ©GM102 x 10 mL).

clu ot Imte car no rate
RSB e o P b erot g e et ik R 35 s NaHCO5 (40 mL). The
&dldeeﬁﬂNbH@E)day%h@ai \Imha@ ng/h Ilgl,\EIAMf (PecioindEN F?& d@f&}buﬁhﬂ organic layers
noni e resu S 0 S
PR RS oA s S kSR rinied 87 Sio,

etidpathitspRaits éhitll’tgh:elth AR EDH]00M ¢rhdieac(l 206 vOoRIHNG abfordl g
sal t can b,e adm ni stered in conbinati on with anot her

e haf2b: AHAIMR GR35 FEbad 18i(hr s dhbt H87-7mddFEdsi-@he”-36 (6H),
8'9(6%' CALTES AE( cP'i‘HBP'Stﬂr %(ﬁ@’z}%@%{‘%%eﬁﬂﬁﬁ 1H), 1,09 (d, 3H).
n In tor

ynerase | I'tor, rot ease

a&%ﬁggﬁg g‘lﬁé@@!r 9%15 gIrOO%gs d dl'éq'}(mo}'sl' g{lw )Ql%ldql 3 @rtnazmq%f Re 1.9
mpound or it erivativ

mandlnl Geqreiwene compmated@mm\ﬂmpyaﬁmdwd radqlsaowedam dry pyridine
(1 mL). The solution was cooled in an ice-water bath, and a solution of POCI; (44 ul,
0.475 mmol, 2.5 equiv.) in MeCN (0.5 mL) was added dropwise over a few min. The
reaction mixture was stirred at 0-5° C for another 5 min, and then stirred at RT for 3 h.
The reaction mixture was concentrated to half volume on rotary evaporator and then
treated with saturated NH3; in ethanol (20 mL) and the resulting solution was stirred at
RT overnight. The residue after evaporation was purified by SiO, chromatography
eluting with a stepwise EtOH/DCM gradient (6, 10, 15 and 20% v/v EtOH) to afford

0.036 g (66%) of 22 which was 98% pure on LCMS (~2.0% of contaminant 2’- isomer).



agent the activity may be increased over the parent
conpound. Wen the treatnent is conbination therapy,
W@ a@ik/0adfd ni strati on may be concurrent or sequROI/ER2007/060557
W|th respect to that of the nylcl eosi de derivati ves.
"Concurrent adm nistration” as used herein thus
s _adm n| Sty

‘THls rf:acgo? ]was re atte tlh%g\énrﬁ tfh co en}i%O resiuﬁ]t?nil%%o tmlegnF.')él%,

ere i STPatl oA of
amrﬁﬁe)aifztzaﬁe%mnhtogﬁpﬁﬁﬁﬂbﬁmmm@d@w 8C)“=l8n79¢99(d 1H), 7.14

fornmul ati on conta or nore active ingred
&b 264> @é%éhrantlﬁhﬁﬁtl (§1 t5§|$éb£|% 2Ean-#9 dirsattilba- 7éf(didv% 2H),
964 R eHdlQsAge, @5ns with a single active agent. |t

Wl be underst ood that references herein to treatnent
5 extend to prophylaxis as Wgkha,Ag 30 the treat ment of

existing conditions. Furthernore, the term"treatnent"
bobatyHCwil 121288 46AR) -as 4usrigoepxd-AH-pirgaidiméiylides

VL I condi tion
ISBG&% &éﬂ&\%‘ t I#qgrp%kggét%tl gﬁogymﬁﬁnggégﬁon or the
clinical synptons thereof. Exanple 1 step 1 - A
solution of 18a (2.17 g\H8.96 mml, ] equiv.)NH,
i m dazole (732 ny, =X ol , Mk,CH-e#jui V. “N Ph3P

(2.82 g, 10. fgsmoP™\L. Z equiv.) in 0 n) was
cooled on an ice t,8r bath, and a so {pn of 1 odine
(2.50 g, 9.85 1. 1 -egtiv—=i n ™\ THF (10297L) was

added dropw se 10 mi n. The react{®on¥m xture was
stirred at 0-5 f oM€not her 10 min. ]\?‘]i:e-water

bath was renoved aad the reactloan ure was stirred
atRT for 70 h. The reaction mixture®was diluted with

ThE b dovmind ana? REE s 24b el i MG D il stiarsedrie (7 mL)

10 Wwadjusashech &tidtga@@dhé KOH ﬁ)Ocam_]% ltlsaHtﬁyrzbcrtthMmrQamdded slowly
tract lter. . .
EhERRE RarBe Tl R sesplipp FigrpyRs g pH is maintained

pHra0 abd g dyhyldels Wiluteghqoed s I@H&@r@cﬁl@iﬂs rapeitser of the reaction is

S S B i8R L5 e

hdRQtel thear ddmplée EEnveesiod. Hihe I‘éac}ﬁ)n(rdﬁhurk h‘i)alloﬁrea % (tﬁmd overnight

15 %t:}'%’f.l 'E& Oélgtiogl if glqmtieabwrgl ét&%k ((Ez)ﬁn}')')ané e[g(glgf the Alqueous phase is

hﬁttfc'ﬂ Q{jtcaot 538t dohc84CR, THe. phAsd¥nied ep %ﬁd&d&nﬁ tid ?I%dlhlu @sﬁase is
nmet X|e|n was stirred at 60 C for 5 h,
RICALISF Hatts La01 tic: G ddhe poraii @ Bero ORin 25
Example 3
Pentanoic acid (2R,3S,4S,5R)-5-(4-amino-2-ox0-2H-pyrimidin-1-yl)-2-azido-4-
20 hydroxy-2-hydroxymethyl-tetrahydro-furan-3-yl ester (27)

] ig J)
Thermomyces lanuginosus hpase 04

!
Ny MTBE-Phosphate Buffer Ny &
Me Me
l (R" = n-Bu) i

R"7 0
26

27



10

15

20

25

pyridi ni umform DONEX H+ (prepared by treating DOAEX
H+ with pyridine (10 nL/g resin), filtering and

wormkionyomi t h MeOH prior to use) was added porPCDERESB060557

until the pH of the solution ywas neutral (total 5-6
g). The ice- vvater bath was retioved and the m xture was

t i.rred at e in r \Y .
Iatsus ten%l(r)]n g%— thed eﬁltadloate € tef\/%%&? (i 6\(/)@?3_ £49 32 96r Ié%noébgl MTBE
V\Esrn‘s] and pledphate 6t QHS DTNVE aml sadjpini phiodphaia agil02 M NaCl

EBLR N aaite) g ety D IR D naletiditidfetinomyces

Lanugiueus Sigrhheatalex husibepl 08172 p THe reaction mixture is warmed to 35°C

B o tah B SRR BRI Ee Bk gt ol ed s Bp by yfg addition
uENeHE0spaficetihiin: dnyidgGN-(EB21cr o @nehleiart awonidstiam2 L of
LiopedHidaing sk conhiat o FREPEEH ffffforgp2 mi. aliquot

af thie spheaiieis hddal addhy rehbrorsBlstitredfor (@3 Qddin))nﬁif24d0 rﬁiothradolutmn

g Bhsglo ) e LaGa did ore b vihe Sain isiyarmed

Wwes)° chdhe phodes afe skieeated hed t}teatrganuap\lmhsa issolagtek@mctaf with warm

THFE (,39
A ant ot s BPBusart phist Mansahalithetiipt ire b0
(E€a60L o fltefed abd arevias caitiatdded vatuo0- 5 C for another 2 h.

N- Acetyl -L-cysteine (69 ng, 0.035 mmol, 0.1 equiv.)
was added and the sol uti onmﬁlpsurred until the

ubbingsub 2.31 m l,.5 iy.).
FIERSRAIS | %1 2%;95 49 3 arﬁmeq%mo ?%@@&Higf%l@oﬁ-
B@dyb@mm Pietiay] ey &6-faddi-1- 4 DietRfl cden@syl chl ori de

9.24 mmol, 2.2 equiv.). The reaction m xture
vvas stlrred at 0-5 Cfor 30 mn then stored in
refrigerator ovenm,ght. Both TLC and LC-MS anal ysi
showed a conpl g reaction. MeOH (5 ni) 9 add
after a few nLhutgs the sol vent was conc rate

hal f vol une 9dn x avapop, andcihen a solutio

Na2s20 '} at ed_aguieous NaHCO 3_(300 ni. Sgs?added
under stlm’l and the m xture vvas war ned 30\ The
m xture was exMeact ed WHH TBENF(P8S nL) and ¥ Me

aqueous | ayer was twice eXtifacted with DCM (50 m) .
The conbi nedo;gam c extracts were dried (

filtered and Concentrated. The organic phase vvaé3H€7hen
extracted with 5%citric acid and the aqueous phase

Wasisprasibe df MV( C@g V¥ 3 mBXeM, (X bRyAbthte (Th, D@M&ﬁ&l’) aCki®lida
wer e drled %)4 filtered and concentrated. in
GHEUE lipps IF‘é‘%ﬂlHlé?é RaPobieviitetesinyg 030 gpSighp satoggioapty/ 7 from

RloVbdoRte) Whi e ©beRvis &afhHoRONMC overnight. HPLC analysis indicates
that the reaction is about 33% complete and an additional 2.4 mL of vinyl myristate and
0.3 g of lipase is added. After an additional 48 h the reaction is 50% complete and an
additional 0.3 g of the enzyme and 3 mL of vinyl myristate were added. After
approximately 80 h (total reaction time) conversion to the monoester is complete. The
crude reaction mixture is filtered through CELITE® and the filter pad washed with THEF.
The combined organic phase is evaporated. The residue is dissolved in MeOH (50 mL)
and is extracted with hexane (2 x 20 mL). The methanolic solution is evaporated and the
residue is dissolved in EtOAc and is washed with NaHCO; and the EtOAc phase is dried
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gradient (0, 0.5, 0.75, 1.0, 1.5 and 2. 0% EtOH) to

afford 1.72 g (83% of 20a: 1H NWR data (CDCl 3, 25
W@00804B9L2-7. 46 (7H), 6.49-6.39 (IH), 5.84 (deCT/EP)0P7/060557

5.55-5.47 (IH), 3.85 (d, ||—|),33'3_.74(d, IH), 3.18 (m

I 1.09 (d, 3H). step 4 - Asolution of conpound 20a

H) ,

. 2. 3. A7 URN. ) o Sy:p .
8Py b O PRSP i prie
byroi ronitdgragyi on JiOanld ting ithraode@EHAD CMagiadieaB88Btont% MeOH).
2.29 mmol, 0.66 equiv.) in 1.75 M aqueous K2HPCu (55
m.). The two-phase system Waamplé $red vigorously at RT
and two portions of a conmercially avail abl e reagent
X1 (g f rig 53 REPBAIY EBbAls R RISk A of ¢ aci d
and 35% H20 (2 x 3.57 g, corresponding to 2 x 16.5
mmol or 2 x 3.28 equiv. MCPBA and 2 x 3.3 mmol or 2 x
0.66 equiv. mchl orobenzoic acid) was added over a 1.5
Roi nterwa‘lE/NFbe m xture was stirred.vigorpusly at RT
f Ok @otie  18MMNCHOMS, NS angl ysi_s [ShonedHoeoftocrane F0C,
r éaotion ! A sol ution of Na2S2W® - %@(35 g) in’ ’
satr avied aqueous NaHCO 3 (50 mY,) Owas added and the
m xtupe was stirred vigorously at BT for 30 min. The
organi c |l ayer was separated and the watek | ayer was

washed with (2 x 10 nm). The conbi nedorganic
| ayers wene\washed %}/Nsatlur at ed aU¥BT HCO 3 NH,*HCI

n) . %—% equs.o I3 Ydayer was washed wikipo ’
x 10 : e?,?&%?n@ﬂ or ganigetbrayer s wer e gl |
(N2 Sq 4),)(fid>fdér do 8nd concentmated. The resi due Yas
purified byP-—$i &hromat ography el uting ysth &°

Et OH/ DCM gr adj"ént (1-2%v/v EtOH) to afford (56%
of 20b: 1H NMWR 3, 25 00): d 8.19 (br s/ IH) .,

8.07-7.88 (4H), 7.65-7.36 (6H), 6.57-6.45 (IH), 5.64

i winifmutitiolpeitishe i LB T sy 2266 ey Ngne ).

mo) ,. 1 iv,) and 1,2,4-tri e (131 , 1. , )
%0{4«'&@?\9? ?5’ fe? ﬁg’éo@elvaw@rlat%%? LS veﬁﬁn? i amag formamide
ARskteA Mev@ 8.0 Ml e 1y7 Pk dllj i sirfkd do) 1.5 hRErcodh telnh@RatWees The
ccﬁol,ed,ln an |%§é ter bath, and sol utlog of P% 3

% utien 1 cHapprae er reduge amsw_ry ap Cwmrfl'@_ SWWEft gl.
aedediAdioR WosEetRYiRS/ cthek 9 d¥itille cdRPolif@SE. ON m Xture

was stirred at 0-5 C for another m n, and then

stirred at RT for 3 h . The reaction m xture was
concentrated to half volune on rotary evaporator and
BIBRID-biseRL (B6-Bltdty&ab dHyRL B a3 -INT - € Hihddiylarh2{d ) ethyRiad] -4’

the resulting solution was stirred at
azido-2’- B-C-methyl-2’-deoxycytidine (33).

To a solution of 32 (1.26 g, 3.74 mmol) in a mixture of dry acetonitrile (30 ml) and DMF
(15 ml) is successively added Boc-Val-OH (1.62 g, 7.48 mmol), EDC (1.43 g, 7.48 mmol),
TEA (1.04 ml, 7.48mmol) and DMAP (0.1 g). The resulting mixture is stirred at room
temperature. The progress of the reaction is followed by HPLC and the reaction mixture
recharged with Boc-Val-OH (0.63 g), EDC (0.72 g), TEA (0.52 ml) and DMAP (0.05 g).
After the starting material is totally consumed, the solvent is removed under reduced
pressure. The residue is taken up in ethyl acetate and washed with water and brine.
Purification by silica gel column chromatography (gradient 5-40% EtOAc in Hexane)

gives title compound 33.
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RT overnight. The residue after evaporation was
purified by Si Q2 chronmat ography eluting with a

wGot@pmires Et OH/ DCM gradi ent (6, 10, 15 and 20%@1/EP2007/060557

EtOH) to afford 0.036 g (66%3§f 22 which was 98% pure
on LCMS (-2.0% of contam nant™2'- isomer).This

reacti on was repeated with 900 ng of conpound 20b,
resulting in 270 ng (54% 97% pure) of 22 after

? {%’ —? CE‘% ?ﬁ*ﬁ/?}ﬁ‘l%)z/ﬂ; al_zhcglvgzé—?fbvsog‘ly? iZ HS?IeSO)%Szpfhltea( trllp)f_%rs Clgor-y%e salt,
§br s, 3.89 (br s, 3.74 (d,d,d, 2H), 2.54
(m IH) O77(d 3H). >Exarrp|e2|sobutyr|c acid

8 Bacg%&%a@a)sbﬁm@ﬂ 0@@3 06 % D¥Omaidly Ryrion g'sﬂm‘ly é[cl@leda3 ml of IM

[ sobut I oxyrret | - 4- met -tetrah dro-furan-3-y
B & E(OI) hlf’rf@a%’rqndﬂlxalrébﬁ S@flieérﬁor& ztzroem teopegptuiz ang diluted

mﬁle}he'r nl”h-@'}'ﬁ*e&&tzﬁé-)s AR AU RFe PR tHer (dBive h3 title co Ipound 34
1%hgst ed wth | ute aqueous KOH to ca. 11. |sobutyry
&h

rﬂiﬂ@@fQChiom)degﬁ}ﬂti s added slowy (dropwise) to the
ice-cold stirred biphasic reaction m xture while the
pH is maintai ned pH at abo@?ﬁamﬂﬁﬁ addi ng dilute

ue KOH a I o h eactian is
AR by el Y R R G PP R eddosh "B e 37
dé(ﬁ(l?bl}ttbdﬁﬁ/d (I@aﬁmﬂlﬁ@clcﬂi 1@%&58 4SJER)HE’-1Q£ahﬁﬁ<b-Qaix%SZEHilq)lfs}rhmu(ijme 1-y1)-2-
rS|on e r tio IS a owe
8 ‘étf/ ﬁfaw ghethyt temhﬁfﬁ@lr%gwf% Ji(&Xi 1 ated v th
Et OAc (50 m_) and the pH of the aqueous phase is

adjusted to ca. 7.5 with cone. HO. The phases are
separated and the organic phase is washed three tines

with water and is evapo%i:d to dryness 0 ohta n 25.
Exanpl e Pent anoi ¢ ac|i
(3R, 3S ﬁ Ry<"5- (4- ani |ng?2@ ox am di n-1eYyl ﬂ
I 4o14{ h Hr OoXY- @ﬁdw@hryoxyrret {)) Nahydr - fu® an- @~
estodr e | i pase—26=27To a3 @n5| on ofl the ¢ Meo
d| pﬁ/%ganoate ester 26 |(R 5 °HO, 1.9 ¢, 3.46 b)

E (13 nL) and phosp e buffer (15 |n, 5 25
SOdI um phosphat e and M NaCl adj ustedJto pH about
6.5) is added (about 2 nm.) of Lipolase (lipase from

’ 0777) .
% %nzlts?emﬁlr ﬁZI gigqn”ﬁ%}% AI?% y@‘geg%g!jr red % or
ég %SBVHPH é)lf_%%&%%] g r?r 4an%}nlo nrgllr))f( %)}%‘rcF ine (SZS ml) teﬁ‘id@& C1jsof)1(1)tyri(:
anhydride (1.77 g, 11.2 mmol) at 0°C. The reaction is followed by HPLC and when

completed quenched with water to destroy the excess of isobutyric anhydride and remove

N*-protection. The solvents are evaporated at reduced pressure and coevaporated with
ethanol. The residue is dissolved in ethyl acetate and washed with NaHCOs, brine.
Purification by silica gel column chromatography (gradient 10-40% EtOAc in hexane)

gives title compound 25
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of NaHCO3. After 2 h the reaction proceeds to 8 %
conpletion. An additional 2 nL of Lipolase is added

w@r@s®siTnsing i s continued for 6 h whereupon amCT/EP2007/060557

additional 2 nL aliquot of the enzyme is added and the
reaction is stirred for an ad itional 24 h. To the
solution is added acetone rrig MIBE (20 nlL) and
brine (10nl) and the reacti 5ﬁnﬁ Z\/ar med to 50 C. The

PhRS5Es-3a1R (1SeRMyAL 203-anglethl EZ’O& éy‘ﬁdﬁﬂzqgﬁ) is twice

extracted wi th warm MIBE. | ned organi ¢ phases
are twi ce washed with hot br ne, are dried (Na2s®™4),
filtered and are concentrat in vacuo. Exanple 4
Tet radecanoi g, ach&/g R) - 5- N-Boc-Val-OH, EDC,
- ami nd- 27ox8- 2 oyl ) -2- TEA, DMAP, MeCN/DMF

bNt ry ow 4- methyl tetrp
(28 Ays@spension of 29 (3 ) Il nyl
nyristate (1.2 g, 4.57 mml) @andivea rtlcallpase
i mmobkd i zed on pol yacryl ate resin 44 0.3® g; Signa

catal og no. L4777 from Novosone) and THF (20 nm.) is
warmed to 60 C overnight. HPLC anal ysis indicates that
t he reactiyn i s about 33% conpl ete and an additi onal

7inyl nyristate~and 0.3 g of |ipase is .
48 hl—tC|7|BO|-I‘eaCt|-I%anS WNHZHCI

cox;ple a(and af dint o 0.3 g-ef-sthe engy arm:f 3
nmL of IN rystat =4 added. After appgoxhpuetely
80 h (yotal °peayt,i® conversion to \{ he=gonoest er
is conpl et e crude reaction mxture i iltered
t hr ough CMD) and the filter pad vvashedNW*tCF] THF.
The conbi ned Nofgani c phase is evaporated. The resi due

i s dissol v&d j I\/le(]—| (50 nL) and is extracted witH’
hexane (2 x 20 The nmethanolic solution is

eNaRoH; %o%%ﬁqetﬁ&;%[rﬁﬁg gzﬁﬁgd-'gsé%é’tﬁ -1 Dbk fHNGdiRP E35).

|svvashe with t OAc phase iIs

APPSR LS00 e 818 Pl com

siirreﬂmteugglutﬂuy%otﬁz AieCaddition pﬁMeﬂH t lall)l\@d}dtimt@ for another 2 h, the

1A & Hatel o %i ¢ d 8 e‘én ethyl acetate and water. The
iegh S o8ROt o SHRTRLS:

brg@nirethhsd is Wasl’dé owghcwzttmd bnee @J&Bfgvampated Purification by silica gel

| g
ORI RS RART Yt RS o S Bt oo 3,
(1.81 g, 6.42 mmol) in DV (30 m) is treated Wi th
di net hyl f or mam de di net hyl acet al (8 2 m, 61.73 mol)

[a\f‘] g 8tb1s meodnofng)erthoxytrttyl)— —azi%l(())[]g’—t e tultjch?fcar-lla-(r)]nyl) L-valinyl]-2’--
C-methyl-2’-deoxycytidine (36).

yl ester -

To a solution of 35 (3.09 g, 3.74 mmol) in a mixture of dry acetonitrile (30 ml) and DMF
(15 ml) are successively added Boc-Val-OH (0.81 g, 3.74 mmol), EDC (0.72 g, 3.74
mmol), TEA (0.52 ml, 3.74 mmol) and DMAP (0.07 g). The resulting mixture is stirred at
room temperature. The progress of the reaction is followed by HPLC and the reaction
mixture recharged with Boc-Val-OH (0.4 g), EDC (0.36 g), TEA (0.26 ml) and DMAP
(0.04 g). When the starting material is totally consumed, the solvent is removed under

reduced pressure. The residue is taken up in ethyl acetate and washed with water and



solution is evaporated under reduced pressure and

coevaporated with ethanol. Crystallization from
werdvatned704 et her yields title conpound 32. PCT/EP2007/060557

3,5 -0 bis[N(ter-But oxycarb%ﬁ_yl )-L-valinyl] - N4-

[(di met hyl am no) net hyl ene]

(g(f’u%ﬁcétf W&c&%&f%lurﬁg gﬁ%%)[att#)éi ﬁﬁr (g? %)ié t§:’4e0@/% Ft%[ﬁ/ in

%Mmhgiwsﬂn@ ¢od@pauind 3@nd DMF (15 ml) is successively

added Boc-Val-OH (1.62 g, 7.48 mol ), EDC (1.43 g,

7.48 mol ), TEA (1.04 m, 7.48mvl) and DVAP (0.1 g).

The resulting mxture is stirred at roomtenperature.
Thezips BYR S vainyl hE-B-€agkihgn2t &ecfx@&ﬂtﬁ%ddbig&dhﬂ%b@rﬁl@@alt 37). To
t he react| on mxture rechar ged vv|t Boc- Val -

@yonqgmat(e s 2’[1@1}0 3{@@4{ 25321rﬁ1n)0 )dﬁ@t@mpsl()yly%idggl 13 ml of IM

Ald ef Ef(ﬁ@ ’Pﬁeatreﬁétf@)g ABEEE iired £6:01 Rht 2050 urela@ dlluted
solvent is renoved under reduced pressure. The residu

withteghesnThepredpigatnisifiltgeestandevashed wa& BT (4 gire \hﬁtﬁélﬁ camound
PJ”7') N8 thePhikydrb GRS iR RY Silica gel colum

chromat ography (gradient 5-40% Et OAc in Hexane) gives
title conpound 33.3",5 -Obis(L-valinyl)-4"-azido-2'-]j
b- C- net hyl - 2' - deoxycyti dine (trihydrochloride salt,
34). To a concentrated sol g:tx'gg,%lé)g 33 (1.6 g, 2.17
nmmol) in EtOH is slowy adde 3m of IMHO in EtOH
ThazideadtO-sabudryl 12 -8-Csnahylr2 eldokyaytidink (38). r oom
tenperature and diluted with ether. The precipitate is
filterged and washed with ether to give the title

d 34 as the trihydrochloride salt. Exanple 6

ive prepar at I opro 1) (i-PrC0O),0/Py HO WNHZ

Onbi s(i s - azi dp-s2% ApOHd- C- et
y dioe. N(I acid w
@, 4;‘3\@;/2- - 0X0- 2f f - pyrlmdlnebyIQ,Ie
i styr%éox oh yl -t et rahydr of ur anei?go
eser) " ( 5' )0 bi s(i sobutiryl)-4'-azi de—2' -]
b- G net hyl - 3 deo>8(cyt| dine (25). To a solution of
(1.26 g, 3774 mmol) in dry pyridine (25 m) is added

i sobutyric anhydride (1.77 g, 11.2 nmol) at O0C. The
reaction is foll ovved by HPLC and when conpl et ed

qu hed w trqy the exce

'gﬂa? Vr Pclsa ‘I‘ﬂlféft et Yiiige 2%80' on. The
soI vents are_evapor at ed at reduced pressure and
Eg@\;glblgpgtoéas (d-9%g> 3.74 mmol) in dry pyridine (25 ml) is added isobutyric

anhydride (0.89 g, 5.61 mmol) at 0°C. The reaction is followed by HPLC and when
complete quenched with water to destroy the excess of isobutyric anhydride. The solvents
are evaporated at reduced pressure and coevaporated with ethanol. The residue is
dissolved in ethyl acetate, washed with NaHCOj3, brine and evaporated. The crude MMTr
protected 3’-isobutyril derivative is dissolved in 80% AcOH and stirred at 50°C until fully
deprotected of MMTr groups. The solvent is evaporated and the residue was purified by
silica gel column chromatography (0-20% MeOH in DCM) to give the title compound
38.



et hanol . The residue is dissolved in ethyl acetate and
washed with NaHCO3, brine. Purification by silica gel
wa@ edoaoms7ehr omat ogr aphy (gradi ent 10-40% Et OAC PEI/EP2007/060557

hexane) gives title conmpound Exanple 7

-Azido-3'-O (L-valinyl)-2'"-7"°
b- G net hyl - 2' - deoxycyti di ni &mﬂ
AN - O bi sCronomet hoxytrity § Qon -
b G (k1) 4> daigs eyt CdhdiByl(BRleo P of 22 (2.82

1( }’/)\ and M\/IT?gLCI (9. 315 g, Xﬁygraml )%'43|%)n pyri di ne
(50 m) is stirred overnight at 800C. After addition 0—
of MeOH (5 m) and stirring for another 2 h, the
sol vent is evaporated and the residue_diyi ded bet W
et hyl acetgte an ter. The_or p%gﬁ@ IS Wee
\V{Ptho %bﬁsﬁ'e aRd_evapgf ardt— bur W :&g@g
siF Qel“ cotumn chr,@ tog];ra{bhyp;(ndDES% I\/E@H

gm«bes Mot | e EEOURhd 35.
4,5" - O-bl s(mononet hoxyt k4 tyI) 4' -azit oo@ er f «0But
oxycar bonyl )-L-valinyl]-2"-j b-

C et hyl - 2' - deoxycytidine (36). To a sol on of 35
(3.09 g, 3.74 mpl ) ij-a m xture of dry acetonitrile o_
(30 d) and D @ § are successively added

Boc-Val - OH (O . 74N FNH/DE AL O 2 g, 3.
nmol ) , naTEA (

- .74 and ; R (0.0 3
resultlhggipzfﬂ 'stlrred at %’& uﬁg\% T
progres@ reactlon is foll d by M a@(d t he

reag fure recharged with Bogc- Vs ¢4 ),

E ). 3 , TEAZ1(O 26 m) and DVBRR (0 When
the st@ |ng material is totally consut e sol vent
isre d under reduced pressure. The kesidue is

taken up in ethyl acetate and washed with water

andbrine. Purifi ion by silica gel colum
chr QERLegr apQMH@dl ent 5-40% Et OAc in Hexane) gives
ti ound 4" oAz&ll/dbfﬁ " (L-valinyl)-2' -]

b- C— nmet hyl - 2' - deé’xyh;; t i7diye' (di hydrochl oride salt,

37). To a concentrafgd YgoPution of 36 (2.4 g, 2. 34
mml) in EtOH is slowy added 13 nl of IMHO in EtOH
The reaction mxture is stirred for 4 h at room

TR bR R
5 o a sgllill%gn %'}39 (Za 5?2 qS rr(iirlng %‘i\ﬂ" Pf{ m% 18 a(?c\ed imidazole (1.02 g, 15

mmol) and TBSCI (1.95 g, 13 mmol). When the starting material is consumed the

reaction mixture is quenched with MeOH (1 ml) and divided between ethyl acetate and

water. The organic phase is washed with water, brine and evaporated. The residue is

purified by silica gel column chromatography (0-20% MeOH in DCM) to give the title
10 compound 39.

5-O-t-Butyldimethylsilyl-4’-azido-N*,3’-O-bis(monomethoxytrityl)-2’- f-C-methyl-2 -
deoxycytidine (40).

A mixture of 39 (3.7 g, 9.34 mmol) and MMTrCl (8.63 g, 28 mmol) in dry pyridine (50
15 ml) is stirred overnight at 80°C. After addition of MeOH (5 ml) and stirring for another 2
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Exanple 8 4'-Azido-3' -0Gisobutiryl -2'-
-Cnet hyl -2' -deoxycyti dine (38).

wa@ 20080404 3' - O- i sobutiryl -2'- PCT/EP2007/060557

-G net hyl -2' -deoxycytidine (38). To a solution of 35
(3.09 g, 3.74 mmol ) in dry pyridine (25 m) is added

b eac?&l%rjrtcfs e%?rg%(rq{eddagd(tgé %%Ege d15/1616 4 bméerl ﬁ’}ty(le %c(ezz%te ;rrbc? water. The
qugenicpbdsens Whshee tweth querd bshe anyd tmom@bgsriﬁéation by silica gel
| OB KEiGo BOMYAL | e, T, 50l NEDh 5. A1 Ruevaparal e at

uced pres coevapora
residue is dissolved in ethyl acetate, washed mrth

NaHC q 3, brine and evaporated The crude MMIr

ct ed obutyril derivativ oIved 0%
%c%rﬁ%@‘ sr? PP@HO%?%S%G@“UH@' - -rﬁe-rlgrsrtrg reefee Herf 41)
oups. The solvent. is evaporated and. the resi

ﬁégl%@rlrorf rREP-By 364 iné%f’lb’é‘l TiRb(tHhmDdnirered W@}hé%&rBAF in THE (5.7

(- 2O Ohhd ik r b4 @kdfn tte!?ﬁpetrhﬁlree Tﬁ@ %@H&gmmture is diluted
38. Example 9 5' -O (L-valinyl)-4"-azido

weth ﬁ{;l"t}ql] Weiaze,_v%]@g@x&‘yl@ wg‘[eﬁ,é)rmgr}ld quporated Chromatography on silica
gel §sbe &H?lyelcgt'aﬁqh @H@IE)I Yesdhe @Eé o

deoxycytrdrne (39 0 a solutron of 22
(2. 82 g, 10 mmol) in DMF (5 n1) |s added i m dazol e
(1.02 g, 15 mmol) and TBSA (1.95 g, 13 nmol). Wen

h rin terhal 1 . r ti.0n.. m Xt ur. >
bR TR B B R L T b BB D B o2
geatthyle2 adwxyatidine (4h)e or gani ¢ phase is washed wth
wat er, brine and evaporated. The residue is purified

Dy asbluttioa of ¢l (L@ giviahmohahagnianty of dry208foMefdkd (Biml) and DMF

M)far icg‘i%&%fﬁqg ?@éﬁtdlsqeqc;f’{f%?ﬁgﬁsggg 374 mmol), EDC (0.72 g, 3.74
gqrﬁol) ,QFEN g)(mmr; Beuhoxpl) rainﬂ)DMAPf(O gb g e trbyyl ting mixture is stirred at
eox I dil ne 0 /,
R IR 15 T8 P bR < P 5§15 b B 0 g ebeton
hfixtatd Irerzledg@l\/xeﬂtm BgOVahOFBLy), BDCE(0.38d9] TEA(0.24 mlmad DMAP
vent is

n tirring for  anot er 2h, th
(b uiBg B8 i fna Tl SOk att s Tis SR gty rermoved under
aclatal ereqnek, WAt ea'srduEl’@talarrglg;m in;eth)ﬁfasaaﬂe _enmgklesdl_ V:fr_ﬂ‘t Water and
ter, rine .an orate uri ficatl on,. S .
B g D P leh SEr A Coroemmtsen (oS scidyEACin

HiekdrR) gR6POM fille 40mpound 42.

5’-O-(L-valinyl)-4’-azido-2’- f-C-methyl-2’-deoxycytidine (dihydrochloride salt, 43). To
a concentrated solution of 42 (2.4 g, 2.34 mmol) in EtOH is slowly added 13 ml of IM
HCI in EtOH. The reaction mixture is stirred for 4 h at room temperature and diluted
with ether. The precipitate is filtered and washed with ether to give the title compound 43
as the dihydrochloride salt.
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4' - Azi do- N 4, 3" - O bi s(nmononet hoxytrityl)-2"-
b- G net hyl -2' - deoxycytidine (41). A solution of 40

W@ 2008/0¢3706. 64 mmol) in THF (20 M) is treated BCT/APIM/060557

TBAF in THF (5.7 m, 5.7 nmmol ), and stirred for 2 h at

roomtenperature. The reactiof mxture is diluted with

et hyl acetate, washed w th_ wate ,Obri ne and

evapor at ed. Chronat ogr aphSE’S‘Hngflli ca gel (0-5% et hyl

atgtfsmﬁuﬂrﬂ -PHE &2 gp e st ot u&d@cﬁm@ 41.
-[N-(ferf-Butoxycarbonyl’)-L-valinyl]-

4 3' -0 bi s(rmnomet hoxyt it yl ) - 4' - azi do- 2' -] b-

C et hyl - deo ne (42). To a solution of 4 1

(3.09 g, 3.74 a mxture of dry acetonltrlle

(30 m% and are sUGERSSH¥E! Y add

Boc- Va 81/ 74 ol Yy godEkdon (0. 72 3 74

mmol ), w 3. 74 mmol )—ane DVAP ( NHz
resultlnagj mmgre |s stirred at roomtenper

ppogr e he reaction is followed by HPLCa ﬁ

r eact/on xfure recharged with Boc-Val-0OH (0.4 g)

EDC (O , TEA (0.26 ml) and DVAP (0.04 g). Wen

the starnting material is totally consumed, the sdfvent

is renoved under reduced pressure. The reS|due S
taken up in ethyl acetate and washed with water and
brine. Purification by silica gel colum

ShOAERI PRy, idBbagdice et 1@9%(%(55%1&@4 xane) gives
The Tt ol A }?/O(L vglln§l)(%|? azi do-2' -

l?o gf SHR&IBM lot 41 (ﬁ@?g ??7)(34 dh an ng} P)Vr?c{nq&w %fl Qseacﬁ@i 'isobutync

To a concent ution o

mdylde (0-89 3.6 lsmatabity @ dtiereaciontis Bﬂlowmibmﬂ L mdorhen
E-(;]ﬁ fefe 'elq&eﬂ]&%gﬁ(rﬁeﬂtg cﬁ:g‘ﬂr & L Qks in 1&)b%ttyr[coa dride. The

erat re an ether he precip ate Is
$leetné9r a&d ceapgraied iaddyded mr@swre and gogyperatedevith ch@nol The residue is

gﬁg%?éﬂgo bﬁ:t?l QC% attg' jvagﬁé?ly‘gﬁlpggfﬁés%u‘?@intd eﬁé}%@lea B crude MMTr
broGzatest 31yl$ObZl‘t¥rd aloxyaive |15tﬂ1$$elv(ed1|1) 890 -A0Qs aidistirragd at 50°C until fully

afofelory T b OH Bs PN 15 (Ol ylned by s
g solwimn ¢hyomd thgdhphy dBROYr MeOdhimidCMdeo ¢Be 8@ tifle n@ibound 44.
mmol ) at 00C. The reaction is foll owed by HPLC and

when conpl eted quenched with water to destroy the

excess of isobutyric anhydride. The solvents are

evaporated at reduced pr esﬁ%ﬁpﬁfﬁ coevaporated wth

et hanol . The residue is

Renilla luciferase assay

This assay measures the ability of the compounds of formula I to inhibit HCV RNA
replication, and therefore their potential utility for the treatment of HCV infections. The
assay utilizes a reporter as a simple readout for intracellular HCV replicon RNA level. The
Renilla luciferase gene was introduced into the first open reading frame of a replicon
construct NK5.1 (Krieger et al., J. Virol. 75:4614), immediately after the internal ribosome
entry site (IRES) sequence, and fused with the neomycin phosphotransferase (NPTII)
gene via a self-cleavage peptide 2A from foot and mouth disease virus (Ryan & Drew,
EMBO Vol 13:928-933). After in vitro transcription the RNA was electroporated into

human hepatoma Huh?7 cells, and G418-resistant colonies were isolated and expanded.
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di ssolved in ethyl acetate, washed with NaHCO 3, brine
and evaporated. The crude MMIr protected 3'-isobutyril

waoleooswai7ove i s di ssolved in 80% AcOH and st i r r RAT/AP2007/060557

500C until fully deprotected of MMIr groups. The
solvent is evaporated and the residue purified by

Bl RS S R0 SR AP AR L RO Bl 2 tha e

haoith ef E&éll@h&lfgfra%ﬁxprea&’dw theaplicasretlbas ii:bRNiAtlyvebfn the cells.

Il"ﬁg 'fls%%y“ﬁ socre]lg&edo ot 1111] (ril'i% cat epl%tg élopllé] hlb(lf;;arc][%lle Xévlhlte tan<]‘1 o?e 1nftransparent
tlhﬁdtrr ©ahemsnte thé alHC\flralm‘camty amiscyto‘lfbmcm)ss%@/chwtmtal zmpaund in

(itlterelsruraS f) egf%t%%ggolls'l }1 1{ c?ue to rclltfe rr%gsee(li I(:e arroli eration.
| Con eve l'uciferase g% WwWas

ed | e first di f .
em la gugﬁferg%enl[si{:r uc?lclqueli ((226? D3) & Ao ?’[él eréqul lfuéﬁjrec %V%M (GibcoBRL
(725 n4>63_k9ﬁ6 O2iretth atefeyal adlf @erurmECH,Fibra3L cat. bUS (b@fﬂ)6 169) were
e E n and, fu
lg&ed orth 48 p (weﬁ ‘ate at ﬂ);dﬁ Gk é)ef Nﬁlha]n 1ncu\{\)na{ea overnlght Twenty-four

mycin ransteras gene via a
hellnfs lagtre eh\ffagmt déwmorde)f Zléerﬁltaimohqmmndmh the gtdwthingelase were

%c:l({ |%is'[o g@ceﬂ% &%’1 % Were en fll_.mker 1n§u é%:edg %Z%p%r o ttﬁr&:e dﬁ¥s At the end

transery P Of “t
bi.the in dubpadrotive Hhb Zell:seh whjte phutes @At Bharessitat aniltlucitiroaiaesvity was

i sol at.ed ded_ St ahl ed cel
S . B e PR PR R hE Y GRS bt iy fTo60) All the
tdageras:ﬂésvﬂﬂb@d iafth&eiibivire fangiridr aere iekpdedss dek mynathaurer's kit,

By il Fr b Robbfioh b feat st EpsEtioga! i reagents. The
ENRGE Whkhb& tAREWRR200 Pl S PHOSPRRERfferédsaPhE §FH Y @) (PBS) per well
measure the anti- viral activity and cytotoxicity of

aielysaciabvitie 2Fpbaefric passiyedysad budfer prisuta inguliaien absemv Emlnperature for

i % hiEndy aESueedof ERRTTER Sl s ofSn g il e plate was

tHehtingedd irto hd DR 8E nicvEMtd 1GhieaBeer @aicrélaumatPlus, Berthold), and
31966-021) with 5% fetal calf serum (FCS, G bcoBRL
£0 ul of §tom @ {de® regpninstsanisriad drfo sathowell gBl the pigngnagagured using

%& Q82 cﬁ:ﬁ{y EOO RebndRlehsur ??t:‘ A éﬁ{ﬂ g@rg Om%rdahgﬁgu;tratmn of the drug

wenty-fou urs ater, ' ' Ut on
mgme &ir redrgpegnsdicanretah by §0%wn kelatidi torihueniseadeitiest] coptrol value,

Uuﬁ’t?’@brﬁr{gg\ﬁr& of %:qgknft#g tr%ﬁfcnbﬂ orRRt&fePlse §<~7tg711% vs. drug

ort ree I ncu atlontlms
Q@ICIelstrﬁltmnAhlte pl ates were harvested and | uciferase
activity was neasured by using Dual -Luciferase

M&Toi reagenidsay Roylt Bigi@tio ey aoc Hi44HQ) Vs 966 foarte ayfpgoxicity

| ncI Egﬁ gmgr%ﬁ opak T ééca gntfv%{s aaiﬁéép@ Ha {al ﬂ]@ﬁld‘f@v@ells that

In the manu urer
contain media alone as blanks. Cells were then incubated for 1 to 1.5 hours at 37 oC, and

the OD value was measured by a 96-well plate reader at 450nm (reference filter at
650nm). Again CCs, the concentration of the drug required for reducing cell
proliferation by 50% in relation to the untreated cell control value, can be calculated

from the plot of percentage reduction of the WST-1 value vs. drug concentration.

Example 12
MT4/XTT assay
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and the manufacturer's instructions were followed for
preparations of the reagents. The cells were washed

wao ehos@43mws h 200 m of phosphate buffered sal i NBCT/pP2007/060557

7.0) (PBS) per well and lysed with 25 nml of Ix passive
lysis buffer prior to incubation at roomtenperature

One hundr ed croli of .LAR ||l reagent
Rttt ek CRSRF S1shg ko Ry By g GG ant
inficadiond & ok Bx@iple,nindiv alok ktae ribki for ipdopeltteams mitted infections such as HCV
gx' %Esgﬁﬂl@ééahﬂféctecﬁ%ftfl@ﬁl\/d) and 100 i of Stop &

reagent was Injected into each well and the
gnal neasured using a 2- second del ay, 10-second
@ea@w@wﬁv ﬁ%@@y%ﬁor FESmctiyife felopraamls winomulbiple ¢rierminations

it X TEaUvTed cdIRN(Wadswichal, I 8pt Cemder hﬁvebggomﬁ@%d 81 577 et seq),
rel.ation to th untoreated cell contr

RS e ib et gRaE e et o3 Baliim it to indicat
theeohuribufien afgrotedn bwting. hsshodraugpicml@éﬁh tassay iuess. hudah-T cell line

MIH efrlllg Ig];c{vgﬂqnaelf]u (l)%()}?l@&’lﬁglss éféﬂlﬁn&a w%h?ﬁ(ﬁ)g ?J[Al cdifSerum (or 40-
i?@B huma@ag@m awmr@maéﬂi petmcelél@nnd\/élrtptbmm di:erdgd w@p |9§ well
| nC u at eg@'lﬁﬂ J&Wllﬂn@&@e@%ﬂ? ll @-ngfC@(l) f)ér \M@Fﬁ ﬁlhﬁ'i‘m]g (Wlld

hours at

DRELY %@mﬁ@l&@u%‘a %910&6 beripg BT HF AP% %aléé rorétsnzi%ﬁmﬂtatlons
Sefigrdnesl thitlchpoaidsabOndded tdg3hectiGEMRIISs bfi®the culture incubated at

SPST et e PEIFHEY etoomp i Hed BN PieliChplstiaiTabgay fveor

siowithoK TV atitakbdyec Rosults acatypichby pebséntathast BldsopiNt Tlof compound of

t - dr ug
B e SR A 8y Foph e AR 1S o
the invention can also be assayed for activity against
concomtant infections. For exanple, individuals at
risk for blood transmtted infections such as HCV are
sonetimes co-infected wi t hE¥AmPleddnpounds can be
assayed for HyY ek di¥hodhBhtec S RMRISidS &M MHEL i Pl e
determnations wth XTT in MI-4 cells (Wislow et al,
Th&lﬁﬁta@@ﬁ]&lﬂﬁe bprestes 6OBO compbudslofniee Byverfiibn ief-13-Q4peoxy-2"-B-C-

rabl.y incl udi term nati.ons .i,n t.h esence of. ..
B o L TR SR W o R e
Eé@i lani%albpIihfhaﬁglephmcﬁth@(r@euaDtry@loe ah VIJ Tehsdlogles efre-incubated
uman . T ce | rown in
SUB Nt beanli PR sk T Bt bR siruiironoegagen conted
plaes BB BioKY eASesRRAFi Oy Iadl 8)millRendelld/Well DsiBfdomplete serum-
g(t)r{te%%mg c\1um ( eﬂz%lirelzcrt]tog Ing\(;ity\(l)e’l“ elzchnologies)/37°C/ 5%CQO,. Various

hepatocyte strains are available, such as Hu497, MHL-091806 and Hu504 and it is

therefore useful to test such strains in parallel and calculate mean values from a range of

strains.

The pre-incubation is typically for 24 hours with 2uM of the tritiated parent at 10

uCi/ml. At ty the cell monolayer is washed with cell culture medium to remove

extracellular parent compound and the cell cultures re-incubated with fresh cell culture
medium. The concentration of intracellular triphosphate is quantified at different time
points up to 72 hours. Convenient time points are 0, 0.5, 1, 2, 4, 6, 8, 24, 48 & 72 hours

with duplicate cell cultures for each time point.
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m cropl ates (2-104 cells/well) infected with 10-20
TCID 50 per well of HV- IPIB (wld type) or nutant

wQR00as43784ich as those bearing RT He 100, Cys 1BAT/BP20A%060557

103 nutations. Serially dilutgd test conpounds are
added to respective wells an he cul ture incubated at

g?ﬁ% app %a%fg &HE oqgte et*l%t eilslée%o?}l Pltrﬂ%gt\[[hg%lllguﬁtylfe llfnedlum

aiyewadhesgitht selhrveth gqbd €85 I@ellp aeseralped:l irde afEB&Gacoivh niddéum such as

. @ :
CATHLSARLSUTR, e SRS P RO g 940, ok
Extrpiakphais am)cumetﬁfugai uocmm&vh adlif debiif.el h'Ehsapqzmhtaht ig@emoved to

%I_t\é/lsesz g% ;:E)Iorea%ecp arbclt s(tﬁré:? (Ii:n qulg nltr(%featf h ee%r{a sisd “15}1&{‘ pellsets of cell

oc
txtrqohas pﬂlmd)l&ed ihheatett aadli ﬂalnbﬁltm’ed (dfgelahbsqphxespifagaé dewsce, Pall Life

s%érfcl%g)i re“gr {o%ﬁf(ﬁgrq@{)#sﬁ% rl rrarp\{keg%)?} pr Xbe‘flﬁ% ebf rence standards

og| es e-i
tadrtthe pareht added nparophibsghang dmhdsph'ﬁltreaﬂa’etp]@hoqymﬁoane A typical

P ERmalyrlotpied Aoy SR HPEE W WhAER: ffibigoax (46x250

Hivh @] GAARbEHIEd BLA HINR& AL BbiR&o uuas 6 @@JM ZIR /(8 Gystns Inc). A
In Vitro Technol ogi es)/ 37C/ 5%CO Vari qus he(gwt ocyte

sevantienah mobily Rhassbinear asadienta@olaguerus bvHer 60 1EY6 pbwhate buffer
ang,pid,/d. SMtId’@F ef mver S elitt ad Omi/ash. SRS tisRHNS

par al | el 'and cal cul ate mean val ues from a range of
&tdn(iia‘tmﬂed Jiveeicp irethic ficRBBL, b 61 riago by BlioSaht W éoUltidaHheAR Perkin

e tritiate arent at.,1 j/m . At to

Plrach B 101 ns gk ian b GaE A iron St e e Qlaclthre
identifedbiecaixidrBoe bl wﬂeaétep@dreﬂmes:@frdw unﬁhcandaﬁ dpeciesshlthe

tglres re-incuﬁa%ed with fresh |. cul ture %gc{n ed i

REYRURERR 1VER Tt refRtiPE O& PP 10%?‘?’&5"5%%?1%%311 rds spred 1n
theanll eftkRdsabpled fridededrtediynEV pbiotpson Pydically At MToUis.
Convenient time points are 0, 0.5, 1, 2, 4, 6, 8, 24,
4Be &méZohsu bSup‘ﬁakd’hrﬂi{}iﬂdser@laﬁeh lis raedstikedas ah @halegald fashion

ri ate ti

' At. th |
hh oL Butob sy PRI R G ey LT i koA ag of the
WReidH féN&amBled ﬁﬂ\Wah@ 16 ﬁtg’rrﬁ) %Slﬂgl%llé ﬁn@cro%rs%qg ?cﬁﬁgon to duphcate

into an extraction medi um such pre-chil
culrurys afeohmeond ag%d, hécide 86,iornd lrhs?tllli bnf@lre fﬁtﬂrhaZ\ltsihnatT 0 determlne

& |
RTS8 T TS L BT S
prbesy, h@am@mﬁaa@dn@abdtedmﬂe@matedl tegupipaind, defegxampte at
8,3,%0}&%!5%,105} Lhd 95(? M f%r 34 gours eﬂ’lnal concentrations are achieved by

supplementing with non-radiolabelled test compound. Duplicate cell cultures are

harvested, generally after 24 hours incubation.

In such assays the mean triphosphate half-life of the compounds of the invention was
21.4 hours (standard deviation 4.22 hours). The steady state triphosphate level at 24
hours at 2 uM is around 15 pM/million cells. Using 3ul as the average volume of human
liver parenchymal cells, this concentration of triphosphate corresponds to a value

substantially in excess of the Ki of the parent compound.

A long triphosphate half life and high concentration implies that antivirally active

concentrations of the active species will be present in HCV infective cells for protracted
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extract are dissolved in water and nanofiltered (eg
nanosep centrifugal device, Pall Life Sciences). Prior

W 0oBPLZ0anal ysi s sanpl es are spi ked with unl ab&l/ERI07/060557

ref erence standards for the pgient and its
nonophosphat e, di phosphate and tri phosphate fornms. A

e S e S U R

temna'n higthi evere tvith Q10 dbang,oheréb)umhnmsmiDg W{Mrtdmﬁdsj%r sub-optimal

SHENTEe 965 f?l@% e RS RASRR R OB ¢ o

gﬁ %%Qfaétl\ﬂg I\ghﬁq{? }1211? (1|f (ﬂ#elln@%*ﬁs pth’llegggﬁos%P%te half life of
breRAMogausd 2’1BfCah1|eﬂlyD$orEﬂ)(ﬁ§@ P'HI 81%0 g8-D bt ddwrdrl20ARoro-2>-B-C-
(Perkin El ner) | um el uent can be used. The

prHyiyidng (ii‘?ﬁl?tﬁ% Eflpwp Hps oRly 40diaure &vithrae?4 hputistendedatsy
FIRRAPH RO REnt R RNt 1. Q?M/hﬁlﬁén%llst he intracel |l ular
species in the radi ochromatogramw th the retention of
non-radi oactive reference stangards spiked in the cel
extract sanples and detected w absor pti on,
typically at 270 nm The ti %murse of uptake and
phosphoryl ation is ur ed n anal ogous fashion
wher eby human prlnarﬂ$ yte® are incubated with

tritiated conmpound of the tion, for exanple 2nv
and 10 nCi/m . A suitables ourse i s addition to
dupl i cate cul tures of c5ﬁbound at "P5%13%8, 24, 16, 6

and 1 hour before cell harvesting. To determ ne the

dose response of phosphorylation of the conmpounds of

the invention, human primaﬁ%l epas tocytes are incubated
with tritiated test conmpoutitf™F'§ exanple at

Oh@niQe R rabfonlfiBitRng oﬂﬂn@ sibfetalordgo rds . adhiifBlration via several

concentrations are a Ienentln W th
RORE Ikt Blennan o a BB BuR ool i eat e gel

cultures are harvested, generally after 24 hours

i ncubation. In sgch assa t he an .tri phosphat e

hal f-1ife of the i i ' was 21. 4
hours (standard deviation 4.22 hours). The steady
state tripiegeRat € Tevel at Z4 qaurstat 2 mv1s around
15 pMmlliton cells. Using 3mM as the average vol une

of human_Liver parenchynmal cells this concentration

of triphdsprringredisnt esponds to #-Q4l ue substantially
in excess of the Ki of the parent conpound. A |ong

tri phosphatigschal f 1ife and hi ghyecppcentration inplies
that antivirally active

Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 500 to 1000 mg
each.

Composition for Oral Administration (B)

Ingredient % wt./wt.

Active ingredient 20.0%



concentrations of the active species wll be present

in HCV infective cells for protractedti ne periods
wW@Raosn43fosi ng. This in turn neans that m ni nunPdi/EPva7/060557

trough levels will remain higﬂ4pven wi th QD dosi ng,

thereby m nim zing opportunities for sub-optinal

exposur et o dr ting int devel opnent of drug

escape mit &n %&gﬁﬁgggétrast to(?ﬁ@ | ong triphosphate

half life of the invention, the triphosphate half life

of the afabsgomsllgseshbdi@met hyl Zepound PSI-6130

(b-D-2' -deoxy-2'-fluoro-2'- b-Cnethyl cytidine

(depicted, helow) was only 4.7 hguges, Wth a 24 hour

steady state triphosphate concentration of only 1.3

pMmllion cells. Exanple 14 Pharnmaceuti cal

conpositP&ﬁéP@meﬁ@Ygggﬁééi Conb@tends f or

adm ni stration via several routes were prepared as

descri bed—Tmthrs—Exampte—ConpostrtTomrfor—SO=d

Adm ni stration (A) Ingredient %w./wt. Active

Thegmgdideamits &0 covtbined tand gran@ilHed agmesilvamt suchays anaghanoboghe

[ hents: ar ' : ' ] I :

R R PR af AR 30 B R AR ab R CRRR e

@rapovdiyiwithsar gipropriqt@)ablen graghiinent % wt . /wt . Acti ve

i ngredi ent 20. 0%vhgnesi um stearate 0. 5%

Crosscarnel | ose sodi um 2. 0% Lact ose 76. 5% PVP

(pol yvi nyl pyrrol t%%‘één;&n ?S{DJJAFAH%‘%I‘i&%t%%t@ar ©
conbi ned and gra as
met hanol Ingrbdiefior mul ation i s thewidwted and formed
into tablets (containing about 20 ng of active

conpoundpcid dondbu@@pr oprrat e T aplgel machi ne.
Conposition for Oral Administration (C

Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 0.15¢g
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85 ¢

Veegum K (Vanderbilt Co.) 1.0g

Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation (D)

Ingredient % wt./wt.




Ingredient %w./wt. Active conmpound 1.0 g Fumaric

acid 0.5 g Sodiumchloride 2.0 g Methyl paraben 0.15 g
wee@ppi37par aben 0.05 g G anul ated sugar 25.5 gPSDEPR2DDD60557

(70% sol ution) 12.85 g Veegu (Vanderbilt Co.) 1.0 g

Fl avoring 0.035 ml Colorings 0.5 ng Distilled water

‘oh® Par ent er al

suspensi O
For mul ati.on. (D), 1 ngredient % w ./ wt. Active .i ngredi ent
0.25 g séaiil&fiﬂ éhco&%Fde gs to rra‘ﬂ(setoilg%ied???{%m?/\ater for

injection, to 100 .mM. The active jpgredient is dissolved
in a porSAll%tﬁrf(%’fupﬁcélo Per for |inq?)gg ion. A sufficient
quant i t y—ef—s-odi-Hr-chl-ori-de—-s—t-hen—added—wt-h——
stirring to make the solution isotonic. The solution
ifrﬁe pane irtg?ediéht\d&f?d'iilg%‘lvewgﬁ B bhﬁ)r{] m’owg@f f(ﬁfin]'%&’tﬁ)n\!n\/g{ ifficient

or jnjection, filter tﬁ ugh a Q.2 mcro rane .
AFAHRY Oliod PR ERagde Toiefeaddld &Y Sir ik pikibe Solution 1sotonic.
BHP RN 107 YnddRupLLb Rei it with)th¢ Fgh £6d L BF (HoWMter 10 injection, filtered
Active |ngredi ent % O%é‘,gol ye hy%eggg gl,ycol .1000,.74. 5%

5 BEPYEL Wi Eneroq DepPrans deeninbrcisd URgredrin fandiions.

nel ted together and gixed,on st eam b%Sh, and poured
uppository Formulation (

into nolds
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.

10  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

15  determined not with reference to the above description, but should instead be
determined with reference to the following appended claims, along with the full scope of

equivalents to which such claims are entitled.

All patents, patent applications and publications cited in this application are hereby
incorporated by reference in their entirety for all purposes to the same extent as if each

20  individual patent, patent application or publication were so individually denoted.
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containing 2.5 g total weight. The foregoing invention
has been described in sone detail by way of

Wo kdoass37et i on and exanple, for purposes of cl apCT/EPENT060557

understanding. It wll be obv%gus to one of skill in
the art that changes and nodifications may be
practiced within the scope qﬁ»%@e appended cl ai ns.
Therefore, it is to be undersfood that the above
description is intended to be illustrative and not
egt [ cope of the invention should,
Ehéfé?%%gxgggﬁgg¥%1ﬁ1ned not with reference to the
above description, but should instead be detern ned

with reference to the foll ow ng ended cl ai ns, al ong
with the full scope of equivafegts to which such
clains are entitled. | p tg patent applications

and publications cit o tbi pplicabi on are hereby
i ncor porated by refereq@@ heir entirety for al
purposes to the sane exts i f each individua
patent, patent applicati®f® orMsublication were so
i ndividually denoted.C ains 1. A conpound of formula I

whengi-d,: RL, R2 and R3 are independently selected from
the group conS|st|ng of hydrogen, COR 4, C(=O OR 4 and

A= Q\ORR (ﬁ‘lﬂRaIQ fiﬁ)ﬁg'ehrﬁl?%lgﬁe@fr@ gﬁnﬁﬁ?‘:o‘nﬁsﬁﬁl@eof throgen,

m)noph at e, e or tri ester
is ind d@ﬁﬂf@}OBeelt Cafd))fcrfblhﬂ\{fﬁ%, rBupnd:Bn@ﬁsH R ois the

ST A S R R
het eﬁ‘oglnﬁéher\;ﬁ#gﬁgr Saled? «?ﬂe@%ﬁ tﬁ@zlgl%ug Qgﬂé{%ﬂ %Q)tf é%g’ﬂl 1|tg ?ﬂnbranched or

substitute one ree
selectédnkhqhﬂkm,Gﬁéhkyh$0£hﬂ3tth@wykmhaLé@éﬁLmby@nuquand

phenyl DB i AR ARonoub i Blelin, AREBMhr Pyt
one to imdepe@degutl@ uﬂ&te@ﬂ@m@n@aﬂm 18 elkesy, ddlogem myarveor nitro;

group, consi sting of hal ogen, hydroxy, Cl-3 al koxy,
G - 3R%is kydrogey&hao dkyd, rlienylogr &6 rhenflyilylsgidphenyl@ptionally

al koxy sultitutBE {Ng[h%glg ) lth(frcc*,]e g?r%luf)ss’ 1nhgf?gn%81flﬂy selected from the group
consisting of halogen, hydroxy, C,.3 alkoxy,

Ci3 alkyl, cyano and nitro;
R’ is hydrogen or C,.¢ alkoxy; or,

acid addition salts thereof.
2. A compound according to claim 1 wherein R', R” and R? each hydrogen.

3. A compound according to claim 1 wherein R', R* and R? each are independently
hydrogen, COR* or C(=0)OR*.

4. A compound according to claim 3 wherein R* is unbranched or branched C, ;o alkyl.
5. A compound according to claim 1 wherein R' is hydrogen and R* and R® are COR*.

6. A compound according to claim 1 wherein R' is hydrogen, R* and R? are COR* and
R* is unbranched or branched C,_jo alkyl; or a pharmaceutically acceptable salt thereof.
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2. A compound according to claim1l wherein Rl, R2 and
R3 each hydrogen. 3. A conpound according to claim1l

wob@smiiToRl, R2 and R3 each are independent|y PGHEPZPOTIO60557

COR 4 or C(=OOR 4. 4. Aconp nd according to claim3
vvherel n R4 is unbranched or brianched C - 10 al kyl. 5.

d@@%ﬁn %&%&ﬁ?' %%ﬁiazlmcll v@he':&em mnd% are Cydr(()ﬁen%{i 98 ted from

und “ac
cI ahegbupkiengstmgRE GARNE (G OYRR; aﬂazca@ﬁl(né’)mm COR 4
and R4 is unbranched or branched G- 10 alkyl; or a

h rraceutl al | acceptabl e salt 2th
B SR SR AL, b BRI py RS
IS zmeblayl@de(f-bmyd 4rfdeR 'gs bydrogensi stl ng of COR4, C(=0 OR

4 and COCH( R5) NHR6. 8. A conpound according to claim?7

%\'h ERJIPE/)?H acg%tpﬁmrgr%gw Rg) ] ISR%TI{I)%I& rgc}{:bém}ss\try of an L-amino

compnlind according to claim8 wherein R5 has t he
stereochem stry of an L-am no acid. 10. A conpound

age rding t « 11. A
corf‘g m%&écdgaézlg%r%mggtf)dal ar %lh%m 115 eiln R4 is Cl-10
unbranched or branched al kyl. 12. A conpound accordi ng
11 b mtcammmnd sedeldtged dalmrmOtWt&zrgn(ﬂﬁms @opshbtanplgedadr branched alkyl.
-O bi s(isobuti ryI )-4'-azido-2'-]j

22 g‘sw L%nsd(zafc y(;aug i gelec dﬁ:d féom .the group consisting of

b- G B’EOth(lsgbuﬁ@D)Xy Cazidod?’ f}@C methyl-2’-deoxycytidine,
4' - Azido-3'-O (L-valinyl)-2"-]j
b- G, heOHyis(L2validgdxyexitlo-di-eC-mdethizd’ disog/cy@ingobut i ryl

-5- %A*(Jzi_do;,%‘r(m{ir\z)a 1@71?69 }O/é-yt g)}lnze deoxycytidine,
R T e e L

phesr’laﬁ@@%mrg@l kYaza5 eps @;bin%ﬂﬁ/@-btdéd?@s @fine, 13. Use of

conmpound as in claim1lfor the treat rrent or, or
pr epAr-abbotirybf4’ azﬁmﬂ {Baﬁemthfflez debEydynémt:;rrent of a

di sease nedi at.e [ C Virus Vi rus.
14.°7 i‘a‘ém%c(ﬂlﬂ? ??p@I Lﬁsﬁfa]? ‘?/ﬁ?er ei n the(ggl)pound is

d d 100
D U P uba R 38 Tty o A Pt or QopPort b Bilicament
]E: I a*b{]nh]z?are‘ahﬁdfrﬁ lofia Ulseast hediat®lby the ¢eprtity C W&d]s CH@BNtvirus.
urt her

14. Use according to claim 13, wherein the compound is delivered in a dose of between 1

and 100 mg/kg of body weight of the patient per day.

15 Use according to claim 13 wherein the treatment regime or medicament further
comprises at least one immune system modulator and/or at least one antiviral agent

that inhibits replication of HCV.

16. Use according to claim 15 wherein the immune system modulator is an interferon,

interleukin, tumor necrosis factor or colony stimulating factor.

17. Use according to claim 16 wherein the immune system modulator is an interferon or

chemically derivatized interferon.
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conprises at | east one i mMmune system nodul ator and/ or
at least one antiviral agent that inhibits replication

W@R00BICY47046. Use according to claim15 wherei nPCTEP2007/060557

i mmune system nodul ator is an Jnterferon, interleukin,

turmr necrosis factor or colo E{/ stinmulati ng factor.
[{sysagco?‘gl%g t?dagntl? V%C?él l%e?tré@t% 1%]1% rrqﬁ'i'&%qent further
ys is7an 1 nhterferon or

derqomqmsesezd |dastt @refoth @rantiBiral dgentaccor d| ng to cl ai m 15,

wherein the treatnent regime or nedicanment further

g%’c'ﬂgs% §c%§d% t(L? §gvﬂ\%ﬁte&r?§£?tﬁgi an‘ilﬁ uritfis E‘etlecte]dgfrca-}ﬁﬁe group

sel C_eoqslsxdlgqu@mﬂ(% pgcvte:usp idobisors ammberafudammldﬂﬂ@f polgmsmse

i nhi b 0 e

i BPGh B osBY Bl P Rl AP RRR helicqeg niibitor,an
an PECme'mhziscafkebltmmmﬂlandiCVémsldﬂCMhphlwnase i nhi bitor

and an HCV fusion i nhi bitor. 20. A pharmaceuti cal

B b ROk T in b A AR S bk B eafS SREY Bty of o
W tdemgouhd astording tcphlam@émmxedai'lﬂyaté@etecpteaﬁﬂaern@@mitaéky

di | pharmaceutical conposition
accagrgéj)t(abq’er agé%]fghr?n&%r g);Ictlaplélrtl sing a 500-1500 ngy

corrpressed tabl et containing 35-75 wt % of a conpound
abcoplirngctwicesl @immositipndicedrdingdaaian@p, wompising avg0at>500 mg

| Ay B PRBIC BRI | % PEAARY B BobR K BFdinglld R 1 and
or exci plent armaceuti cal n‘g

acdbe dqnnggndem comarising :at leass s pharmlglcautgg ) acgep)tahlg carrier, diluent or
CONRYL; g ssged tablet containing 40-60 wt % of a conpound
according to claim1 and the remainder conprising at

| east one pharmaceutically acceptable carrier, diluent
&2 AeRledrpiaeeittical composition according to claim 21, comprlslng a 500-1500 mg

compressed tablet containing 40-60 wt % of a compound according to claim 1 and
the remainder comprising at least one pharmaceutically acceptable carrier, diluent or

excipient.

X%



