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WD 2006/ 021341PCT/ EP2005/ 008856 ANTI VI RAL
4' - AZ| DO- NUCLEOSI DES The present invention

W@gﬁb\g}ogﬁ nucl eosi de conpounds and certain derdevaip@Rossss
ereo

whi ch are inhibitors of RNA-dependent RNA
viral polyraerase. These conpounds 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 5 hepatitis C wiitisrrabley) aNohBrb@lpsaBiase, as
inhibitors of HCV replication, and for the treatnent
of hepatitis C infection. The invention rel ates
to nucleoside inhibitors of HCV replicon RNA
replication. In particular, the invention is
concerned with the use of pyrirnidine nucl eoside
conpbluaersseas inviehtion pvilephudedsifierrompounibandNertain derivatives
ThEeRbF FRichaRk ﬁﬁ%l@?%fﬁ@ﬁ%b&ﬂeﬂ@ﬂm%ﬂ %&?ﬁellage Thﬁse compounds

ounds patitis C S 1S

cont.a
qré&&}lfhl@oré REN AofleReRHaHiA Vggure&hcgfé%%@lc} He sergEdor the freatment
ogq?mde HEQIAE RN viedl mer&oﬁg% , Thdged é C%Q@Pus%ﬁﬂ 88imhibdtors of
a sS.In ar e ri's O in
bfiavisup ECKE Nothapivaind, raBbintn S Bical eirndid for the

mmmmmmnﬂﬁmpnﬂthnﬂamHﬁv is the major indication for
l'iver transplantation. 15HCV has been classified as a

ms nbﬁfe ife Eip r¥lafd ’?o ﬁl?(ﬁéclsﬁﬂe %Jllﬁmt&'s ngfﬁf Eegﬁéo ﬁ%klil%ﬁjscaﬁon In

enera avl vl ruses,
m thieiussations wacerned mfbsf,hmwatf m@n@vnm}g@gle compounds
ag Buﬁﬁamr@of&\dbgeﬂﬁie NEVIRIL rep Tl'flﬁtldﬂ By ﬁa—@ tompositions
l1.cati in: Fields V'ro ogy, Editors: Fields,

Cﬂpﬂq@gﬂg CBmHﬂundénd Howl ey, P. M, Lippincott- Raven
Publ i shers, Phil adel phia, Pa., Chapter 30, 931-959,

199@jepatiidCivirua s e leeﬂmg egus¢iof tisroniuitver disdge trdhout the world.

°S‘rf}'>1¥ L LT S SRRy g skt

dEVelmmng aingiosis ed thediyeomd dibRquent h@a@cdbéa:r aaerantinngand hence
rsor
HGPane %1%?’%?%6%8%”%%‘@%%“ and a short 3
UTR._ The 5' UTR 1. the nost hly conserved part of

|  t hel36hesdies ﬁr@aaﬁ@ed@mrﬁ@aber ¢ prusfpeily Flayivagidas that includes

n@:@rﬂawhugé%&hmﬁ@k ,Qind Hap ﬁéﬁhﬁ%&s@ﬂnd?&@%ﬂ&t thepatitis C viruses

al denti f,i ed nai n
DR pBvigtis Tiravrist o b e hors B JAUe sy Bditors:
FiéhhﬁB.&@ Rule/DEBL e bR KA} Lygicalictioveh PubbhldS

PRERLRA L Rer etk of f935r3%§ 1468)- 20 6 @ Agpal frPtaining

posititeysensd smgls-lsaande)d. RIS igagoraa df dpprBukm,teIﬂ? i icb CBhe viral genome

e B o SR aR M LU TR p ne Al B gy SlBlhga

palypretain yr@urwé@pm%slyﬁ@ﬂ ERXOOBA hort#' UTR. The 5'
URRSs ﬂ‘i‘éﬁﬁ‘osrt aéﬂseltved Qﬁro@méftx cRbiBShd ismgo%mﬁrfo{ﬂthe

eno typg bi 0 Rev.
inif1gtion 3n 3@yhﬂlofpo W@ﬂng?P ‘H%al proteins include a

nucleocap5|d core protein (C) and two envel ope
gl )@mmehﬁalﬁﬁs oFHCATehs E2entiflel sl Iﬁﬂngemmﬁpes whi¢h diverge by over

a zinc- de | opr i.nase
308 8 BRI Pk MR D o AR b 8B el B dn the s
apenv@metﬂyr ?D% o€ iniS3ed mgiadualiThaed ype ot ead Usinfection. Type 1bis the
méf %&ﬁtg gylgé ROVRA YO FRREGT Bullif @zﬂg:gm%ﬁ Rfisease 1999

cursor rotern_ into mature
3=£9§r@éx1, Bloht 4o omon it i b i1 5 oty Type 1 infections
contai ns the RNA-dependent RNA pol ynmerase. The
function of the remaining nonstructural proteins,
NS4A and NS4B, and that of NS5A (the am no-term na

hal f of
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10 nonstructural protein 5) remain unknown. It is
bel i eved that nost of the non-structural proteins

W?)gg(?%ﬂ) Eupy t he HCV RNA genone are invol ved 'trl’égl[ﬂﬁ’zi)(}smoss%

ation. Currently there are a lim
nunber of approved therapies arg_currently avail able
for the treatnment of FICV infection. New and existing

%@&ﬁd}@ K%is%n@&fm@@ %‘3‘%{@2‘% % ng E;Qeémtgﬁa (Nniw biiti epn.
W’b’@eﬁ?" ]? X@%? «2?@ s., 1999 19:5; Di Bescegl i e,
A. M and Bacon, B. R, SC| entific American, Cctober:

1999 Bital 8frirctiaral mB@kﬁﬂi’e,a r@d]’ebejpblda:ﬁda Prsteifi €C) and two envelope

Ther %&ﬁ o Ch{ici'%r w&%encg%%vg P gazs%\éer Q‘iﬁgenéen’t

H!xﬁtﬁﬂimmteatzmd: encoled by the@é‘i?eﬁﬁ%regmnanﬁeraemn pedtease encoded in the

L8 2 PR Bl b Py e

Fpolmmmmm mpture pﬁmﬁegu np@mqqﬁleralaerotem 5, NS5B,

tdoRBiARAE RRA - &éﬁéﬁﬂbi‘ft §Blyhie§as@ THef@nct{d} oF the remaining
i nvesti ng Drugs Tan et

12 L.
Aronstrpgtpra] prg @n@ 3 %}F Péﬁ?%ﬁé*& geungytprminal half of
Eims@umraspfoaé:ﬁ@) @émalhl&ﬁﬂtﬁ@mRER is BlivgedBhacavst of Gnon-structaral

Fﬁrgtgms Igflﬁod(ed lbg th&ltvcﬁﬁg) genome L Bie iRrolved o MMA )rephcaztlon

1- ((2R 3R, 45, 5R) - 3, 4- Di hydr oxy- 5- hydr oxymnet hyl -t et rah

y dro C@Enﬂu ﬂmne ﬁqalljmmbd mplmb@ of ppproved therapies are currently available

g t"ﬁ e Snrnt 8f POV &) ftfe The %mslﬁg% %g%{p%)ltﬂ: §.‘p|;§oaches to treating

p V etic, noninterferon-i n uci n spect

ond mbibitien €6 B NSAR pelymeras Aiverhesn padewad: Bi GrGish, Sem.
agile}. ik, ,y19@9 abBsDi B@éé@%a | ADMAGRIEaBNAB MR | &Sﬁﬁtﬁk RehefiedH) October:

ﬁ%‘i é’r (%gifﬁg% nGH’EE&%PQ%a}%‘%I% ter B};?g'?emﬂtls C Virus

$ Bt IDisese) Ourrr NS Bara Ji ﬁﬁzl:tewe 12603 6(30!:@4?1853 i Htﬂﬂinzﬂfn et al., Recent

%%\911 LS exﬁ? %ﬁlﬂﬁ ﬁl%gzﬁ)g ﬁ}l)gﬁﬁ{ C%ner{ly f%c% r@g@f 2(?09 ,Exp Opin.
dher. Patekin 3083 13(1 ﬂhtﬂﬂ@eﬂéﬁ% B. Wv]kmamaél; Pronhipng §aadldates for the

o SR R 5 R AP Drugy 203 19(0)1269-1280; 5.1
States ancbBmean

CrRy.» Hgpatitisde T harapptigs) Cument g Yrategies, Nature Rev.

Mgp{sgbvmtﬂgdﬁgglor nearly a decade. |FNs are
gl ycoprot ei ns produced by i mmune ceIIs in response to

viral infection. Two distinct typeg .interferon are
recogni zed: Type 1 |ncludes sever terferon al phas
and one interferon 3, typd® SFI s interferon vy.
Type 1 interferons is 5 produc inly by infected

cells and protects nei ghboringg I's fromde novo

~infection. IFNs inhibit viraHG epDicati on of nmany

25

30

viruses, including FICV, and when used as the sole
treatment for hepatitis C jkecii®Rm, | FN suppresses
serum HCV- RNA to undet ect afy. g_lcgvﬁllmAddl tionally,
| FN normal i zes serum ami no transferase | evels.
Unfortunately, the effects of |IFN are tenpor

Ces Ribrwrn dia:tihdPRAR- 4521 3.4-Difty droxp e hs@raﬁgéetﬁﬂrtéﬁahydm-
fans-29viq1 JzQz] ﬁ@aﬁb&xﬁuc@bfoxﬁlcsdéﬁi ﬁhﬂ@d\fﬂhﬂfo@é)%z& §@khetic, non-

res onse Wlt Qor serum al.ani n nsf
sge

r
ipterleran-indp clgiypAgyviral nu RS frife: Ju peicihas in vitro
acavityyagaidt sdaelraamlswaﬁd RNA dreseenichidieg Bhvihiilap (@et:seanDaws,

h f. 1 FN
SsPeRoPer R Lo Psat Alale Fb BT HIR RHes Serum amino
trnsferase lestia by hattgl m@ﬁ@&@iﬁpﬂﬂrb’c&a’tﬂuaﬁ @bt bwer serum levels of
HREPRATAT Ribayk rﬁ'@?)?g é('}mn ﬁézgit Q@ﬂhﬁ%%fﬁs g@é@rﬁftg {idlce anemia.

a-2a and_a 40 anc nDno I'ne
P’EGIMGF}*PF%@%GQRYW@ lafin hﬁit?é@ﬂ@son a-2b and a
1210 nono- et hoxy PEG (B. A. Luxon et al., din.
Therap. 2002 24(9):13631383; A. Kozlowski and J. M
Harris, J. Control. Release, 2001 72:217-224).
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A nunber of potential nolecular targets for drug
devel opnent as anti -HCV therapeutics have now been
|dent|f|ed|nclud|ng, but not limted to,

QWP Etase, the N3 protease, the N3 heli Cagpe&'i}«ﬁ:&'\ﬁoossm
t he . NS5B pol ynerase. The RNA- dglg’)gndent RNA pol yner ase
is absolutely essential for replication of the

si ngl ﬁ,t%g 1 ect%%)%%vme%ht éﬁﬁbﬁ%@t‘c“@t& t%&@ Hpéﬁomyyeﬁatms for

enzy I cant

mrlauardarpadcﬂé*his grfsgl}fcoprotemmmd@e@i lwmmwemeﬂ@memse to viral
aﬁ?ecﬁbﬁ heyo agtia LsIhf Eﬁ&@rﬂﬁ%&rre e q@ﬁélﬁ&és‘é@veral

i nhi tor V\/nlc erferes wth ceotl eb| to

tIRECTISEP Mk %@e @smtanﬁ%tpn ntyRS Zan B T H?ﬁia lﬁaerferonsis
npeleas ;ﬂﬁnlq:m;@ll@gcte& sélishad pakeds uﬁglﬂmih@ eeldtdm @B dlovo infection.

ORGP iR o ol TR A R Py iad Whes wiedfasthe sole

doseimsest fonhepatitih € infertdg SFR am@rme@momqy - Gt woetectable

T8 O TR e bRk R A A iRl UlfBhtonatly, the

reflgeis pEHRhars t@ﬂ?@mﬁbt%mﬂan of therapysesatis pod {9ferelaese rate and only

' 1’0h15*% eHibit b Sustsldbd ViedlogiBil SesbbMlelvit Andl £@6k alanine transferase
ﬁva uation of nucl:eosides as inhibitors of HCV

&1t ath SAVEHEM - based assays capabl e of in situ

phosphoryl ation. In WD-01 90121 published Novenber :
29, ZWEllimidation ofSartyHAD dsrapgrehsPapill alealabee & tht pritein érom the

% ﬁ}r@n éelt‘zw@a%z?t&&+ oiﬁl‘% ‘giéﬂg %éﬁggtﬁgl?ne%gftcblv qf%é) %fas reaulted in
@roﬂemswﬁth@kbgm@ly 1pmb¢ve§ ipbarnDeokingtic pEpe@91PEGASTA® is a
@ﬁg&g%&gfavﬂ 48f oF2a LAELLA £ BrchaPSoRb! %%E&ﬁﬁfﬂé ¥ PEG-

trea I'viruses and Pestiv]ruses

IIRONSG s pypnjygatesd staderope-oanda Bk mong- @empmﬂﬁﬁ (B. A
Qﬁi&@@ﬁﬂ 5c%*ﬂ1*ﬂ«:ﬁd}ﬁdodﬂ4 b): B63 253\ Kouldwosks 8hd ) M. Harris, .

dj sc ﬁ]ﬁ § ¥ ggb?OSl des 4 for treating

Eorioh Relgas %0 hd#b B8k i viruses. In W)2004003000

publ i shed January 8, 2004, J.-P. Sommadossi

alLdi Sdaséndtion thadp of Hmﬁwﬂhj sibafirivapd ﬂiter,ferﬁh—a anmckntlyrepresent

AV A i Ay A BR  lSh T Wpginc

vinilahsposseinlStendd of pativats. dieSYR appreashes 8030 &fr typee2 and 3 HCV,

%’Eﬂk@f @?prﬁr Q}rﬁgrtanﬁtarﬂﬁ%ﬁ%h{d@)m/o i S{I@f‘?e‘i@whlch pose

ehqlcai ehallepgeso Deprassionfiptikesymmigs and &kin fraghpps are associated with

St dtaneeusTURLY BEd BBMolYie ah&atinhRecidied mM@Q&éﬁé& géatment with
ﬁﬁbllshed July 25, 2002, S. S. Carroll et al.

EBse rel ated 2a- nethyl and 213-nethyl ri bose
derivatives wherein the base is an optionally
subsaA inttbes ofpiptynitidinoolpGild-taigefsyfor duugideelomadéentak aii -HCV

L O e Ry B, o v
a@hepmot@@@ thedN3 pratease]ihe N3 hadigase agd shy IS&@ pelpinsiast. obhe RNA-
%eﬁ@ét RO A/ PBIARSasRYs dbsoltdPElultfy for dbphRati GPf the single-stranded,

positive sense, RNA genome. This enzyme has elicited significant interest among

medicinal chemiists.

Nucleoside inhibitors can act either as a chain terminator or as a competitive
inhibitor which interferes with nucleotide binding to the polymerase. To function as a
chain terminator the nucleoside analog must be taken up be the cell and converted in vivo
to a triphosphate to compete for the polymerase nucleotide binding site. This conversion
to the triphosphate is commonly mediated by cellular kinases which imparts additional



Modi fication of nucl eosides by substitution at the
4' -position has been | ess prevalent, nost |like due to

d synt heti c chal | enges associ ated w Bhds/008856
Wé§@?ﬁ Maag et al. (Anti-HV Activity of tPE:T; Az? do >

and 4’ l\/bt hoxynudeosi des, J. _.Med Chem WO
2006/ 021341PCT/ EP2005/ 008856 -5- 1992

g‘én% éq%%gélegfs%ﬁl AN ST Db ﬁrnﬂzfrase inhibitor. In addition this

Xa){lr@;a% Efﬂeosc{eg gsfc’ u@%@p%ﬁ%}%ﬁe&@g@ to cell-based

1&8?5:%5&1&0@%:&%%19%3@&@@41 44) disclose the -
synt hesis 4'-cyano, 4' hydroxyrret hyI and 4' -forrryl

e o5y S AP B BT S5 Lacoe

5 Hﬁd@béﬁﬂ&kﬁmphfylthshﬁd%épdﬂmer@@amﬁazfl tadkyl- and 2'-alkyl

Rl P it o
madpssi arbRirlagellasbiless 2adk ﬁmhfyvea%rﬁlwwaaesa Pestiviruses
ﬂ:ﬁ'lllgﬂ'ky Lhed 4 I:ﬂ@lesﬁmw&mﬂaaz 43 4 WOY37036675 published

Gooboddge Q&Pﬁ%@ﬂdﬂw@tsg% s P Eistres § 65ttt Flggigiruses and

10 P&h&t‘i’a’seﬁ X@WIDZUMO@BOOO plibilished fmuaty 8) @004y I.SB. Sommadossi et al.disclose

t iV dgox b t
g Hpgggl;}lgagﬂ \igt f€ eg‘ uﬁytﬁ%&e\éﬁ %oarng L pe cle?mdes Idenix has
Sposnd clidieal 2igl@for adelﬁtedcwmpaend VM 283cwigdh isibelieved to be the valine

V@&%Ooy'%4%&ﬁ&ee%ﬂgj g?“ R oseﬁng) -2004 (US 2004121980),

prodrugs of 7a useful for
treati ng HCV- nedi ated di seases. Both US applications
are hereby incorporated by reference in their (——,{m
entirety. Wiile conpounds wi th the ar abi nose

configu on JH e n &) dar
not anong Osfeci fi c ,, di s exerrpl fie 0
i ncl uded i ndtieMpr ef eg ,dMIP st of cI €o si!|

spemﬂcaﬂoon OH 780 R oa\3 7bpoR =omt hyhy ) ROH
OEt 7d: R=C(-OM 8a: = OH- R2 = R3 = R4 FPH

2 3 4 5
B= adenine, thymidine, uracil, cytidine, guanine
and hypoxanthing
15  In WO02/05787 published July 25, 2002, S. S. Carroll et al. disclose refated 20~

methyl and.-2}3-methyh*ibose derjvatives wherein the base is an optionally substituted 7H-
pyrrolo[2,3-d] pyrimidine radical 6. The same application discloses one example of a 3f-
methyl nucleoside. 8.S. Carroll et al. (J. Biol. Chem. 2003 278(14):11979-11984) disclose
inhibition of HCV polymerase by 2'-O-methylcytidine (6a).

a A B /N

HO 0 _&v
N N

e AR A
J—-pulvie L

HO OY HO  OMe

20 o 6a

Modification of nucleosides by substitution at the 4'-position has been less
prevalent, most like due to the added synthetic challenges associated with their synthesis.
Maag et al. (Anti-HIV Activity of 4'-Azido and 4'-Methoxynucleosides, . Med Chem.
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8b: R3 = OH == Sc: R3= OH, RR= F, Rl = R4= H 8d: R
- RR=H 123 = R4 = F Se:Ow, R3 = OH R2= RH

plicati on Ser. No. 10/167,106 filed J?gi{E}’%@gl‘OOSSSG

u. S.
W(Q@}Wéméﬁﬂ tled "4'-Substituted Nucl eoside Der

as I nhibitors of HCV RNA Replication”, and U. S.
Application No 20 10/717,260 file- Noverrber 19, 2003

3RS E OISR B MR O L S AR o
emidoraicieoliess €f O angert d (Tetmfvedrw LertyAS¥: 331):37Af @ 4nd 33(1):41-44)

%‘f%f an{ﬂ%%?ntb%ﬁ?é‘ &%(? i ﬁf{ﬁoﬁéﬂeﬂi’lsﬁﬁ@@efoiﬁﬂ R8s Esinpounds

activi

. gubsgiirnigd npcleeridsey T bescfcp@@%udér%i% estusted asepfi-HIV compounds.

nucl eosides (9: RH M and d). WO
2006/119%\1@62/&’6@21’15 [5/-0 028aberds, zw@(ﬂgﬂﬂ/@zmm\l&im{ R. Devos

o isciope - Srr el nisieash Pomorabis Ba{ SuibiegeT ey Four

dompbosds dxblcitly idchéfiedinclude the 4'-azido compound, 7a, the 4'-ethynyl -

‘éﬁéﬁ&? ttﬁe!& ~&hosl oqtg%xpmﬂevgﬂ%%s 0831 blhylofind 7d.

MaiSeatiops as@elrm@mnwhsexe@sbﬁ aiep@h%ﬁ derivative, 3'-
a&#&' RSivative’Bh; 8 FIONUELSRE: xelﬁﬁrefs@wﬁe ?eﬁ@orb%ﬁ%tﬁfésc Bhd the 2',2-

Siipore deiyatiye e Publeiadgana p0od 875 alz1980), 1
: ﬁ. Mastin agld. &iclede prodiigséfl 7a@eefsl ﬁdh@ﬁlﬂgﬂaﬁfdmbcﬂl@ted diseases. Both

@és co ‘%&%HS ﬁr%@?@%@é&é%d%%% erepce @ut&fnﬁs{l@}eg{, "&ﬂﬁi__le compounds
ﬂbhmcthemﬁuiobeccﬁ;ﬁgufmnfalhwﬂﬁm@nﬂ, theancbrkpogideptemot among

B b MR o

§iaificetawi.des and Nucl eoti des. 183. Synthesis of 4
a- Brandi ed Thynmi di nes as a New Type of Antiviral
Agent, Bioorg. Med. : | L

Wada et al. (Nucle es dr Nucl eoti des .,- _
15(1-3): 287-%§4) di se ‘the synt sl Nd Anti-H V

activity of 4'- h nucl eosi des. (»01/ 32153
publ i shed May g 0012 R Storer dMN¥88ses met hods of
H & A J 4
treating or go& on R £
Ta: R=N, 8a: Rl =0H,R2=R3=R4=
7h: R = ethynyl 8b: R®=OH,R'=RZ=R*= H
Te: R = OBt 8c: R? = OH, R2= F R1 R“ H
7d: R =C(=0)Me $d: RI=R?=H, RI=Ré=

8e:Ri= OMe R3= OI-I,R2 Ri=H

U.S. Application Ser. No. 10/167,106 filed June 11, 2002 entitled "4'-Substituted
Nucleoside Derivatives as Inhibitors of HCV RINA Replication", and U. 8. Application No
10/717,260 file November 19, 2003 disclose compounds related to the present invention.

Both applications are incorporated herein in their entirety by reference.

Y.-H. Yun et al. (Arch. Pharm. Res. 1985 18(5):364-35) disclose the synthesis and
antiviral activity of 4'-azido-2'-deoxy-2"-fluoro-arabinofuranosyl nucleosides (9: R = H,
Me and Cl).
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preventing Flaviviridae viral infection by
adm ni steri ng di oxol ane anal ogs of nucl eosi des

18404 published March 7, 2002, R De <
W(ﬁbo}ﬁgﬁg Wé‘(kﬁﬂéoosmos&é

2 ose novel and known purine and pyrim
nucl eosi de derivatives and theé; use as inhibitors of
subgenorai c HCV replication and pharmaceutica
composi tions cont ai ni sai d nucl eosi de 20
derivatives. The uhds di scl osed consist of
nucl eosi des with s ST tuted purine and pyrirni

bases. ral erencas ave pona
synthesis and u f IQor o- nuc s Wit h
ar abi nose confygyration fory of V|%g»

di seases. Ther a been séV repor BE q%
2-fluoro-fl-D arabi nof uranosyl nucle05|des (%at
exhibit activity &gainst hepatiti¥ B and 25 hédpes.

See, for exanple, U S. Pale,one GraddSuyvaside B1 (R F.
Schinazi et al.),U S Pat. No. 4,666,892 (Fox, et

) o A5 ) e s

@f—iﬁ@&ﬁeﬂiﬁ ﬁ,evﬂéca&yrlbonud6051des 10 (B = adenine, thymine and uracil) as HIV
% 5%§§¥- -f rf3 D- ar abi nof ur anosyl ) - 5-

HRYF P AP %fTucture Activity Relationships,

J. Med. Chen1 1986 29:151-154; WO

200650216:8 4:1@@11@&@2@@5@@83 dhazidqnuclepgdesthaive keenstepented: D,

%ﬂ%@@&# uf(’;‘ 996’337:?&@3&5453 que%E eiQﬁ.r mchMe& Cherm. 1996

anosrne Her peti ¢

RfahLT753T5eRRaada ¢t ol n ieo %ﬁa%wwaa@fé@ disggers ﬁﬁ%@w Anti HIV

Fﬁﬁcﬁt):nde?*yr@'m:% IF aa@&*nﬁrﬂd 2602446 ):1 191t 120%f
- Fl uoro Amalogues of Active Anti-Aids

N EER e

8;11 y245-dedbRytidiae (11) andtotledr two%yrbbheabsmtmmﬂs dArthe ¥Hpasition

@@ iy B, B SR S0 g s e e
wmmmw RipergsMediGhem) Lett. 199088 R8I T- Wadg ef al.
@&Lﬁzes%l@deéwg Fy«,féq (8 13)387- 3GV HiNEsE SheANHHARE hndMMti-HIV

tivit Sever | uoro- Cont ai ni ng Pyrim di ne
$@Eﬁ§@§ 'degnethyl nusleosdein  1990; and Mont gonery,
etal ., 9-(2-Deoxy-2-fluoro- 13-D 10
ar abip Wi BBDISS publi ﬁEHdI’May 10,060 B ROBtoz e d13tl<ﬁh@ﬁﬂeﬂ10ds of treating or

%‘T’Ot o Anal q%gtﬁr%l o 51 ]}i.’:agﬁ'églu [ o?.ipécg %ogs of nucleomdes

hepatltls |nfect|on that i ncl udes the adn1n|strat|on
of In WO02/18404 published March 7, 2002, R. Devos et al. disclose novel and known

pgurp% and R %Ba}nefrhg%B%'dg gERARLIalunaR g%yds)mﬁb%ﬁw Wikenomic
HBCM raplicetion ¢ad phasgacentics campogiianshonkening stid suglepsde

dor ﬂau CirBesh géum cﬁ&l&w cBhdist dPhhdARERE wthishiMititited Yurine and
15 al tering the netabolism of adeni ne nucl eosi des by

H a%te ability of the conmpound to serve as a
substrate for adenosine. EPA O 292 023 discl oses that

cer tSaidtral Bfekbrites hiveuepansdibenpmthesiamidins offiwometick@sides with

tg? %%’g%&{rl‘%}“aglq%f{% %&(}Sfapy of anaI i@e%?esallﬁgre%%ggbeen several reports

o@fz—ﬂ:fdrufﬁ -D-&abipofiyhndsyl hacledsides that axlobiy hetivalyiag)ingtshepatitis B and
h%géeg@%equ} ExdiDe A0S, PR NoEBY1856M81 GEF. SMinaz®ls A4Y,U.S. Pat. No.

45666808 §Fe 5t #lnePiy PabNa. 4248773 (hepshes i it 64k, Rclgosides. 136,
agsﬁhs A h¥ivigdl E?@@atofseferﬂqp@mtewgf :Bﬂi{bfdis Ighbinofuranosyl)-5-

Bt pay St dorty §pGogPRr M Flnalos6 981155

Inh|b|t|on of Hepatitis B Virus by a Novel

L- Nucl eosi de, 2'-Fluoro- 5-Methyl -

0- L- ar abi nof uranosyl Uracil, Antimcrobial Agents and
Chenotherapy, 1996 40(2): 380 356 U S. Pat. Nos.
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HO 12a: B = cytosine Hee. OR 12b: B = thymne WD
2006/ 021341PCT/ EP2005/ 008856 - 8 - H Chrui et
Antim crobial Agents and Chenot her. 2001>CT/EP2005/008856

WQ%‘{“@ 2ipdl39_ 1546;: see also S. Koghgo et al, Temn

Yul d Kagobut su Toronkai Koen Yeshi shu 2000 42: 835
(Chem Abs. 2001:102156 anad H. Chrui et al

psg) B008 2R 40 PR A DY STIELe R SO OHcRELOR fvoro-

Guaﬁoanhy’n?dﬂeﬂt Iﬂ):?aﬁabﬁﬂi@‘petah‘tgent (t}‘lhegi Soc., Chem. Commun. 1988;
e s o i g o

mAHSW%&OWdP& %%Y@Hﬂ%%@@ﬁa Aitidideakgrtidine
(53] {MJ&ECMQQTMS?, nbw%uﬂogmam vas., byakésiswad Ant1v1ral Acnwty

ra n (=]0) Il S
SE Rl Y Ao (SR B AR R 80 e
Huharehamnseaodefaiency Vm&ﬁw -H), Y-Nee. Chem. 1980 3Ri2d 378145 Sterzycki er
B

2 LT R AR R Atk S oIt Con s Ppfplcife

Meesxdﬁﬁd\%%@km dPies Mm@g%’eﬂé “’ar?é(z ~Deoxy-2-fluoro-f-D-

gﬁcused nd ﬁﬁulﬁﬁ& | Videtabolically SiaBIe@ﬁétBﬁc%nfanhe Bes-

PRARXE PG ﬁ@ﬁt&@f e E@Pg'gées b B treating 2 hepatic

hﬁ@&@n&hﬁmﬂadmh@a@ﬁm\sﬁawn @2 deoxZ2" ﬂh@m ful 15

o S S RS RSB B 0 deoy
]:rftxgﬂmt amticaggepactivity by
DB 8 BRI URDY) Al i componnd
for syvecks asebstadeivo adusingetiiod 392 @gng;ggtbgt el BD-2'-
ﬂ&&oﬁf&%%dgﬁe&oﬂaeﬁr@%e hé’etlﬁs‘itvﬁﬂ Wettbdiepatitis C

VI Fus aspect of the disclosure is: (i) a
conpoynd of for erein R3 and,
R4 aFtdies alie e%gyrhwy 5&%&%@'& ﬁP?fﬂé B‘%}’E%L |
£QBFloRkriaAgsylir OPeeat MBV%EI%&FEV §en0)S8RBhu, et al., Use of

5@3%&@?@%5%@%&8 cﬁagsmp*%%%%ﬂgl%éewfor Hepatitis B

Viths amd EpsteiosBaor Hrruhétitlahdzyblal Aent: dppri995 39(4):979-

&{ ng% lé"efgy*ﬂhﬂ%oﬁ %f Pf CyI H’u%gy ?Ng@&lleﬂudeomde, 2'- Bluoro— !

£Mehyly E+Ioatakmofmugsyb%q  Aptiatepbic er thothemp% 1996
g $h4d-se e Yip,p eses, 5-97 36! 8863, '69@%& B%S 338.

ependent 1y “sel ect ed
2 OOGEll%% :Il’ﬁﬁ]}cz(t:iy: FF%Z %03% ggg glssgloscs a broad genus of L-ribofuranosyl purine
nucleosides for the treatment of HIV, herpes, and hepatitis. A similar specification is
found in WO 88/09001, filed by Aktiebolaget Astra. :

European Patent Application 0 357 571 discloses 2 broad group of 5-D and a-D
pyrimidine nucleosides for the treatment of ATDS which among the broad class
generically includes nudcleosides that can be substituted in the 2' or 3'-position with a

HO o H, |
12a: B = cytosine
P
HCT OH  12b: B = thymine

B0 H

fluorine group.
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- 9 - fromthe group consisting of halo, Cl.6 alkyl,
Cl-5 lower alkory, Cl1..6 |ower thioalkyl, Cl 5 | ower

alk sul finyl, C1_6 | ower alkyl sulfonyl,
Bibp erein in phenyl ring is option
%8’ N whersrm in ohenvi gﬁl’/ s s00s856

substltuted as described above, gand CH2OPh wherein in
phenyl ring is optionally substltuted as descri bed

ggg\éles | ngﬁo' 2 ﬂ@%ﬁﬁ%‘b@%ﬁh%%gﬁa?ﬁ%‘g@ﬁth@i ?%f&?ffs%%s% see

ansn 6. Kaghgs earid Tema kb Kaghis 'BKOblﬁaKoﬁe&Toslhm 2000 42:835
Rg%a%g%eﬁo?%g% gﬁﬁ @maipefapm%ﬁob@@aseép OgRdvember 23,

R/ taken together are
a?W0) Hisdose s syrstbpsesanéénhcflﬂa{ %ﬁﬂa%%% brtdcRiaylatd- mérﬁw and 4'-C-
Séth}'rﬁflIZh)QE&SftB -HFys Bﬁbﬁ&%&?ﬂ ﬁi‘iﬂh&m@i ﬁq&%t@iﬂ%@@ﬁﬂl
are: (il oun acg erein
SR S RASHO GO SamEerBH PSR Embrg g deoside
C@h&bﬁtthﬂ@as@ﬁwahﬂﬁ;mge m2b waRhact®e—0gveRb4'aBthylnyl-2'-deoxy-U-D-ribo-
NHR7. .R5 .
RS b AL BOSH BhRSARE Y e
(ttmsﬂsptadeHV-R'ﬁb side chains of naturally occurring
am no aC| ds and C1-5 unbr anched or branched al kyl; R7

IRZ &4 f '{l&o@%%gﬁ% JP T )5153@133&2?3%9&%6 Shthesis 4'-

i)
\ﬂ!s@r@n 2 df: sy Té10- epd e’ja%f@ Pezé)fmnpgﬂ CYtosmes and anti-
by 1@&@5},&@9?5 or COCH(R6) NHR7; R3 is hydrogen or

; R4 is hydrogen or C(PS;‘ R5 is Q@ 18 unbranched:

Fr omFEREngH et Fevierued 8 CPRES@ RN Ot ARCpBe nbibitors of

BRI MBB}POEEMM rThagesalts nbthas efforta heveleen revidwedr(f IYe Chen and

A e v

é:hempdlangayt, Euanyrog &axgf Irffi ist 208 i3(3))200424P ki The nad-nucleoside

tidS hydr ogen,

R R SRR )0 - cron i 21,
R2is hydrogen CO i -C3117, CO-n-C4119, CO n-C3H7,

CO- nTI@HRS! of OB ¢mipdiments discised@rEn, is oravidEzcomppunds, methods

SRR SRR SHoLGm o e

One aspect of the disclosure is: (i) a compound of formula I

wherein:

RL R4 R and Riare independently selected from the group consisting of hydrogen,
COR®, C(=0)OR®, C(=0)SR>, C(=O)}NHR’ and COCH(R®)NHR’;

R® is independently selected from the group consisting of C;.1s unbranched or
branched alkyl, C;.;5 unbranched or branched alkenyl, C;.;5 unbranched or

branched alkynyl, C,.15 lower baloalkyl, Cs 3 cycloalkyl, Cs 5 cycloalkyl-C; .5 alkyl,
phenyl optionally substituted with one to three substituents independently selected



5 R4 is hydrogen, COi-C3117, CO n-C4AH9 or CO n- C3HT.
(v) A compound according to any one of (i) to (iv),

' onpound is - <
mgﬂ&‘?ﬁza 35, 45, 5R) - 5- azi do- 3, 4- di hydr oxy- 5. Ry eI T & 08856
xynet hyl -tetrahydro-furan-2-yl)-dH pyrimdin-2-one,
| sobutyric acid . o
(2R 358 AR o SRR A, Tl Moy 0,2 Fovfer thicaticy,
i sobut §r.ylooxiyallylisalftayk Ci.ybexyatey]sylfortybmitatyad orahdrGifiPh wherein
3-y1l ester.npt : ' Feutarghe ..
(2R 35?‘4’3‘,‘“%@)@’%?% gy Gy Rl ST T ineyend (GHPPh wherein in
zi do- 4phenyl ring is optionally substituted as described above;

pent anoyl oxy- 2- pent anoyl oxynet hyl - t et r ahydr o- f ur an- 3-
sY 1Rfesti§{nde§%d¥ﬁﬂ§ s@&ehd from the gro%%fonsisﬁng of the side chains of naturally

i Pkl v

-{4-am np- 2- oxo-
zi do- ﬁcswwy%msggw@r% ¢
3-yl ester, 15 Pentanoic add

(28, 3% dhechR)rotn (He @i coistinge Zydpygen rh dRAOLCOY ), - 5- a
zi do- 5-

h ra%mgktéx%é 4z e@_g}ea@g_lyzgg%t etrahydro-furan-3-yl

est er met hanes oni ¢ decanoi c acid
(2R, 35, 45, 5R) - 5- (4-am no- 2- 0xo0-2H-pyrimdi n-1-yl)-2-a
z ibgideagss asobatasydrtiatesandagidyad dbion saligthoregt net hyl

ester ,
o (R) -2 3 | . L E i erein
i0 E 2)R, 3@@3{ @pwﬁggﬁgﬁg@%&%@( BBk Ryha Rubiing f B

0x0- 2H pyrim di n-1-y1) - 2- azi do- 3, 4- di hydr oxy-t et rahyd
ro-furan-2-ylnethyl ester, Tetradecanoic add
( RRIBBR U BER)arSirdbpaidendy 2elexked Poin tlye groirpliconsisting pf Bydaogen,

e ol S gty 37 23l

(2R, 35, 48, 5R) - 5- (4- am no- 2-0x0-2H-pyrimdin-1-yl)-2-a

ZRH0- 8 (45 whiltirsmirtedyorbetnchbd/adkyd; f ur an- 2- yl net hyl

ester, 25 Decanoi c add '

(RR 3p; 185 s de AP BBribO ¥R toRYibhAY Stithe idy/daird o naturalt
15 zﬁoﬁgeﬁpﬁﬁg?’%%&t etr ahydggzi uroan-ﬂéﬂgyc!hnﬁ yl e 7

est eroccurring amino acids and Cy.s inbranched or brariche ;

[ 14( 2R, 35, 45, 5R) - 5- Azi do- 3, 4- di hydr oxy- 5- hgdr oxymet hy

R etjf sdreddor kBB prnipl chndsting of hydrogen and R°OCO.
oxo-1, 2-dill ydro-pyri mdin-4-yll-carbam c acid heptyl
ester,.... WO 2006/ 02134.LPCT/ EP2 LQ08856 - 11 -
fl-( 6%,%§W§§§§9@P%R@%?®§I@§§%xy- 5- hydr oxynet
gél -tet rahydro-furan-zs-yl)-z-

0- 15 Ryddogancied=5@ )R n- 4- yThcar bam ¢ aci d octyl
ester, or

20 Piﬁé@ﬁ%ééga é@%ﬁﬁ%@gﬁ)ﬁfﬁi@ydf oxy- 5- hydr oxynet hy

0x0- 1, 2-di hydr o- imdin-4-yli-carbam c acid decyl
Bét eﬁ.h@%e)loAQ(gﬁ%ound according to any one of (i)
to (v) for use as nedi canent. (vii) Use of
rOMPRURErGeE O dimr’;t 0 any one of (i) to (v) for the
manuf acture of medi canent for the treatnment of a

4 sease nedi at t he ptis C Virus (HCV)

giru@iﬁJBug&m?%ﬁ%#%&ggﬂﬁﬁgaﬁgéguticaI conposi ti on

qgnprising a therapeutically effective quantity of a

Ronpe inttpandatlyi selpcted feomy thyrgroup cpnsjsting of the sidérrbriael of naturally
25 W thhab b eash; ONG; ANAHIBCEHb Ll ¥r BLAERIARLE

carriers, diluent or excipient. In one enbodi'nent of

the disclosure there is prqvid conpound accordi ng
Fo dosletel Fombearpumconsisnng of Byegen 18 KRS Gnd. R7
are as defined herei nabove.

(iv) A compound according to any one of (i) to (iii) wherein



I n anot her enbodi nment of the disclosure there is
provi ded a conpound 15 according to fornula |I wherein

Wgﬂgegf%&%l%, and R4 each are independently C%@T/ERP%OOSIOGSSSGV
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C(=0) SR5; and, in each incidence, Rs,
and I e are as defined herei nahgqge. I'n another
enbodi mnent of the disclosure there is provided a

FOP YRR BEG LA ORI ML) & (O Gikty;

are independent

LSt B P o 5&%@5&%7»33?9% e 9-Catt, CO-

or bmagghied COLnAG,sHb Kyt COTH 0B EH; ) NS0T @IHRk;
phenyl and CH2OPh. I n anot her enbodi ment of the

3Scl. t here. TRC accordi ng
?io (’;)Sf%%%gefl @?elre npggyl!ns %i)? rro en; 3%’, le, and R4
each are |nde endently COR5, C(=0)0R5, C(=0)SR5 or
®bcH QridCatln CoraH el §&aessHRs . R6 and | e

25 are as deflned her ei nabove. | n anot her enbodi nent

of 1 l'o»? AtSEhOSI £ecbARAEL SnylUn@\of (P (QV)QﬂHﬂzﬁuﬁﬂlpound is
accordi ng to formula | wherein 121 is hydrogen;. R2,

23 %g{]()g &?A%ﬁﬁeﬁ@g? &%@d Q%?%ﬂg’gﬁ?i‘gr el %%Bﬁ%%ﬁ%gﬁwdm“ﬁ“aﬂ“z“

otHipyrimidiodi-omat of the disclosure there is
prOV|ded a compound 30 accordlng to fornula | wherein

b&, %%:) ER?A% X828 Hf AR di A1) Bz 0% -4-
iﬁ% § ﬁ(?§%§gF ron1t e groub conS|sS?ng of

isob gxyu’mmobnm)glgxme wrra v n—3~*@33_s’@rmethanesulfomc acid,
cycl oal kyl and optionally subst ituted phenyl. WO

?’Q;Qéﬁ&%%éﬂjéﬁi@"s EE%@QS-QQ&&% 2-0k8-2H-pyrisafii-nejl)-2-azido-4-

enmbodi nent -of the .di scl sur h i S oV ded a

e%a%ﬁ%%% ES‘FfaPﬂ gorguesy fofefeahy fﬁaﬁ%ﬁﬂ&% and

R4 are hydrogen; R2 is COR5, (C(=0)0le, O) SR5 or :
BaGiricRoNER3S, ﬁjﬂ)-ﬂ&—aﬁ&(&ﬁﬂbxﬁﬁf&pamdéf 7S ehzido-4-butyryloxy-

rein bove hhe t of the disclosure
Fﬁ’é’%@yﬁ f%'%ﬂg E)oﬁrr%%gﬁgq according to fornmula |
wherein R, R3, and R4 are hydrog R2 is
RsutasmagadézR,aeaSﬁBa@-wawve-210ﬁoé&ﬁBpﬁemdéw§OF3 Feftdo’s-
ﬂ{tr Eﬁn%fﬂ Hfaﬁoflt}s%f RethahyRf PRirsed- I%eﬁ&mmﬂsulfomc acid,

Ing’to ormJ wherein R, and R4 are

BPepRosASIER S ST O B AP ARG e b Br o 3%

&h'yéﬁbl - tERhylifo-Gyahanylnydthyrestenpt i onal I y substituted
phenyl In another enbodlnent of the disclosure there

¢I§ gﬁ‘fﬁ/ ?E@”%‘F‘é %1555 rnélg en §%ﬁ&gﬁ%&;ﬁ§ac‘§g&@w5§ Ehafhino-2-

So=opfeprinidl(-+6) BREzaled cftnbydrarfaran 21 yisaethyl ester,

i nci dence, R5, 116 and R7 ar e as
Tetradecanoic acid (2R,35,48,5R)-5-(4-amino-2-o0xo0-2H-pyrimidin-1-yl)-2-azido-3,4-
dihydroxy-tetrahydro-furan-2-ylmethyl ester, &

Hexadecanoic acid (2R,35,48,5R)-5-(4-amino-2-oxo-2H-pyrimidin-1-yl)-2-azido-3,4-
dihydroxy-tetrahydro-furan-2-ylmethyl ester,

Decanoic acid (2R,35,4S,5R)-5-(4-amino-2-0xo-2H-pyrimidin-1-y1)-2-azido-3,4-
dihydroxy-tetrahydro-furan-2-ylmethyl ester,

[1—((2R,3S,4S,5R)-5—Azic’to—3,4—&ihydroxy-5_hydroxymethyl—tetrahydro—furan—z-yi)-2- '
oxo-1,2-dihydro-pyrimidin-4-yi]-carbamic acid heptyl ester,



defi ned herei nabove. 15In another enbodi nent of the
di scl osure there is provided a conpound according to
formula | wherein 111 and 112 are hydrogen; an i} N
N AZPE cors; and, each R5 is independentlyg‘ﬁg‘%l)zooaﬂ’088:’6
selected fromthe group defined ghereinabove. In

anot her enbodi nent of the disclosure there is

royi c nd ardi n o, for | rein
S SR i B AR b i e G202
R5 026-1i sdihndepsntiteidit-¢-yiletasbined acifl ootyl ¢der, gr oup
consisting of is Cl-18 unbranched or brandi ed al kyl,

Ca4; eyl Galdoth. g 01 L ADAkL Yy SRS b P RBEMaro Kk 2 1) -2-

‘ ment_ of 't he l'osure ‘there I's
pr ov¢-deddibydretiyounigin-¢yHagarrgnis a¢if deatesteredi at ed by
the HCV virus conprising adm nistering a conpound

saccor d(nggA tOmp St HAA&okdi r@lyonk ef (1tbdw) Re use 4 mddiGament.
R6 and R7 are as defined herei nabove 25l n anot her

enbodi of .the disclosuyre.there i royided,a

ot hod B Ust eEserp o ge SR ng ot saeh (S HaoF s manufacrure of

vi medicanaqtfosthe greatingntio$ o diseasg reediztaddguthe HepatitisdT Nirus (HCV)

to.formula | wherein wherein le is hydrogen; R2, R3

and'*f24 are ©0125; and each 125 is independent!y

selected fromthe group consjisting of Cl.38 ] .

unbr arlvhié & prnbeesvdiraldompasitioncpeprisinga shargppysicalyyatfective quantity
160 Q;f'a%eﬂlploﬁ%% g&%&&hﬁ'ﬁf? Qrtlyﬁ(gf‘égjﬁfl (D) IQB ) GHRERA widQ it least one

anot her “e I ment ) .sclosure there is
prEdgTEgutclly eredptable ¢arders @eﬁt i ¥eRKBnedi at ed by
the HCV virus conprising adm nistering a conpound
accor di big drdodiPenl e distibakehde whesiveieda térhpouddl 3 and

TG MR s T R N -

group consi sting of C3-18 unbranched or branched
| ower TahdoyHer erflBdBneyefltimadidcipkyre tpteiionalided aupdung ut ed
phenyk. and (JJ_#%PD . hep SiPedi, et ; _ 5

> dlacgcg¥ J(%Jlslg@oefot eraefwgélglrn?\%&e’?h et ho %%e lgé?tgtg(?efgfgo R g
dICée@3ORMEHFE) SR s ipd i ineaghcucidenes RoSnprA & atg as defined hereinabove.
adm ni stering a conpound 5 according to formula I

\gg; g eilrnangm@rr&lﬁﬁclg%n@?%eaﬁcl@hge ﬂﬂ%ﬁé [sQﬁﬁf:ﬂied F@orﬂfffbﬂnd?st are

; ..and eac s i ndependen sel ect.ed from

GFSaiiaB oG CRTE Ky B o A R B IR gAY CORC,
I g(lﬂla)@kk ﬁ(r—(d)%_ Bapy @d ﬁihédth !ilastalﬂl e th@l’fﬂd&iﬂ&@éh_ ctedl from the group
anot her e | ment, of t c re.t e is.

20 P aREO LB GRS L i LR s gted phigyy end
t@OE, G, virus conprising adm nistering a dose of
between 10 | and 100 ng/ kg of body wei ght of the

pat i e{“ i C})a&‘ of: of 3¢ Qsﬂnjhe?cc OL.9i20, Lo, Lorgmul a |

wher el" " WREFEPITT'E ORI, (RS RA 12517V and PRY “ar e _as :
deténding thdomnwladovkerein R is hydrogen; RY, R’, and R” each are independently
COR’, C(=0)OR’, C(=0)SR* or COCH(R®)NHR’; and, in each incidence, R*, R® and R

25  are as defined hereinabove.

In another embodiment of the disciosure there is provided a compound
according to formula T wherein R’ is hydrogen; R% R?, and R* are COR®; and, each R® is
independently selected from the group defined hereinabove.

In another embodiment of the disclosure there is provided a compound
30  according to formula I wherein R'is hydrogen; R R®, and R* are COR> and, R® is
independently selected from the group consisting of is Cy.14 unbranched or branched
alkyl, Cs.g cycloalkyl and optionally substituted phenyl.



I n anot her enbodi ment of the disclosure there is
provi ded a nmethod of treating a di sease nedi ated by

t jrus conprising co-admnistering a co 005/008856
3@5&5@%?430 formula | wherein wherein le, R2, 'i%gﬂﬁ»@ S/0088S
R4, Rs, R6 and R7 are as defined;15 herei nabove and

at | east one i mune system nodul ator and/or at | east

one antj yi PR dlsPRIR e sGRIVideRE bMpoffa HOV.

I'n anotlﬁér{roghg{w%"g%lﬁmngﬂttotﬁg% tshg Lgéi sgfé@urv et hedr%(qeboi S

pr evicatdidgdo fethba] whereindls Rngnd Rams dadogemdy 1 €@Rhy-(=0)OR’,
t hexH ] SR adifizRd R elafGeffh ol YRR B ve.
ac?é?ﬁ%%ﬂ({ro@%gggl)a I \%hrg?gi n wherein le, R2, RS,

R4, Rs, R6 and R7 are_as defined 20 herej nabove ,and

at | eabranghes emhedinent 8§/t rIBHETICHHPOY LS APRPI B  on,

5i NhQIk@HK tdKorkulDT wheenas | B, iad Rbire bydiogm B is COR’; and, R is as
sti %@%geg?f actor. In another enbodi ment of the

di € #H8¥e is provided a nethod of-- treating a

di sease nedi ated by the HCV virus conprising

co- adnimingthenrembgdimens ofihe dinelosatecbrrelis RiyvViderd 7 mposng |

wher ej [ . RSp3 % d; Y.6nd. R°;
A N

c hetected|from dergroup icppusting 0é isiaro Habrpmchsd 6t {%@Pched allyl, Csg

e andaaliassd shdnhpre is provided a

10rret hod ];Emﬁ'pgghgl ng a di seag,% Redi ated by the HCV
virus conprising .co-admnisteri a_conppund
accor digePg ef“Bg‘iiFE}F%’i O?ﬁyﬁﬁléé S t@\?ﬂ%‘? EEOH‘HF% CoppouTds.
RéaccdilingR6 fansulRT vilegein R’ dod Rhext Hydrogemahd RE andi@” ate COR’,
| east ti, i 7. .30l 0 [ 5 7
e, ClrSIsiEan X GHOFIRR % B AREhRnce, R R and R areas
nelefiaeld béreinabate. Ng a di sease nedi ated by the HCV
Vi rus conprising co-adm nistering a conpound
according to f ' L GloGidbEa i3S,

15 g, RsP a%géergwﬁ%&@%ﬁh%%%#ﬁﬁ’%‘jﬁEfei s %%ﬁg at s
| eastrdmgdo Gerrarla Ihievain B angyRntredgivagens dnd Foand Reare COR'; and,
9K, Dk RPN nPiRigeageddfind édeRibove.
a%%?ggﬁ@?g%@ﬁsﬁwepol ymer agge i nhi bitor, a0 )
non- nucl eosi de  wo 2006/ 021341PCT/ EP200Q5/ 008856 - 14
- HoV Thengphes prabestimein piihe diclosgrs thapayis prayifigcaggmpound S S
i BhioRilihgite f@muHCY wkidmREandRT fiethydroged and RM@W RbisiediOR’; and, R

i ohi bi tor S | ] I ) i
20 nikadipeienbonlr i gn ROty FofIRED i, B AL r branched
shlkgle€; peycttaligl apdeptionallysubstituied pbenyhuc| eosi de HCV
pol yrnerase inhibitor"

In another embodiment of the disclosure there is provided a method of
treating a disease mediated by the HCV virus comprising administering 2 compound
according to formula I wherein R', R% R®, R%, R, R® and R are as defined hereinabove

25 In another embodiment of the disclosure there is provided a method of
treating a disease mediated by the HCV virus comprising administering a compound
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R’ is independently selected from the group consisting of C;.13 unbranched or branched
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30 In another embodiment of the disclosure there is provided a method of
treating a disease mediated by the HCV virus comprising administering a compound
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Mmffmtds C@ﬁdﬁw TereioR ispkyt or it tssractivalyiandsellsy) and aryl are
%n glzreg-sc(—'o) CH # -C(-0H)=CH), amde/lmdlc

acl ?H NH t -C(-0H) N-) and am di ne

(- C(=NR 1 -C(-NHR) autorers, The | atter

t wo Eh%zeﬁlé’rl%ﬂrl‘tﬁﬁpéwlﬂs&ﬁmf* e Epine g dpdine, preferably

ped:enOeNdige Mrpgsn@5 and the present invention
enconpasses al | tautonerlc fornms of the conpounds.

The aolvate her .

Che THG B St o eaRelf foels (RS fly pEARANRE atlino
tanboxytie scids, sib vicl las tmepmaé isornensljenarttisimsns mdad:rar-fcreomersx synthetlc
anount of a solvent bound by non-coval ent

i nternol ecul ar forces. Preferred solvents are

vol atil e, non-toxic, and/or acceptable for

adm nistration to hunans in trace anounts. 30Tice
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WO 2006/ 021341PCT/ EP2005/ 008856 - 20 -
Abbrevi ations used in this application include:

cet acetic add (HOAc), < <
)6%13&@ obut yrylnitrile (ATBN), - PCT/EP2005/008856

1 N- hydr oxybenzotri azol e (H(BT} at nospheres (Atnm,

hi gh pressure |iquid chromatog %phy (HPLC),

9- bor abi cydo[ 3. 3. 1] nonane (9-BBN or BBN), nethy

analpgs angy imwmw themobotyAmmBEs)ds campristi %aﬁrlpqlba’fewé@%)ded toa

dirbb ﬁﬂgﬁsﬁ hn 2miYd @5@15 gi%[}g}@geﬁrat&&’ﬁmﬂﬁl ik 8gde chain" group. The

BOG2 3-d
AR B AT AP Sorl Jhrds Hlipipers af s patpglly occurring
B Qﬁ@sp E‘hbﬁ:ﬂiﬁdﬂ@ cagireing MoRBAYcidshut giircitBajenineprdiandeucine,

szl\)/ﬁu%f Selgg? ycar b&r%f 51%[({) Eﬁe(-r%%rl%zm 8%_{](:‘, ?ﬂ'@?og%ﬁn cysteine,
prolivie) histidide, dsim'z"atbacadl defp2aging gbmlaw@c(de’@@me,msboxyglutamzc

e
b hyde oeffabigpapogE: ERGAh s ity -CIROH, -CH(OM) CH, -
@E‘ESHMGBI{@I@JSMQ (@jHL R%@reﬁmw wOH or ~NH2 and pis 1 or 2, -(CHy)y | '

N gmeneel T A1 | SEERLSHS e G -

ﬁmcﬁimﬁbmemmhae{uhﬁmmmﬁjemmtm d| ni um chl orocbr omat e
(PCC), N, N1- dicyclohexyl carbodiiinide (DCC),

pyrl propgfﬁ%%&%%{@ azodggar@%?at eax%%g& » acyl halide -

phellhyt ac@:ﬁ’ht)ed ddlrxvatgg Pf@Wb@E’@GIa@ - 5‘336#@11 enhydyda” ps used herein
iggggégdm%yr 4 F fhe %ﬁm@ﬁi&m fegond.crom pheRu A Bfined in

i ne r al ym unh rid .
ewmusrpar%% i élaha% aélusqﬂ-lherq{p Sup RC(O)X

EleBITX GbroBW DY, c:hIoQJSt Tﬁél Ee‘x‘ﬁldh&ﬁfal‘byﬂ c&f'ﬂvaﬁvebbf a compound as used

BI\/ESl (_TBDMVS) , t hyl am nopyr i
PSR} 11 B S CEP RO AR R Rpoudygfich rendiers the
ebrﬁpdjttnd ic@xﬁrmam dbué@&lﬁmcilrreafdhahﬁnovhlﬁ:&s©ﬂglwlr ¢o)mpound is only

T

ot d‘a’ﬁmtdi)grm@m igher free energy content than that of

f a
1[2115 ;%)éilgmaa ‘r:%rﬁ_g@%gp ﬁgﬁ&oﬁtgﬁéﬁ ﬂié‘ a%ﬁ{rﬁ&gf:bzrtn(axggf% s)lsc(?efiﬁﬁl@ to react with
aethertpagent In @FW’Pt lg{rqqgon(agg@@)m o the ca_rboxy groupis
&ff B ﬁiﬂo}‘ﬂan@ Il‘i‘fé&é*m edyiftin ﬁbﬁ)&ls uﬁ@tﬁerem further includes

t ol [f dd 25
Bk e e e 9}
ﬁﬁdﬂéﬁﬁﬂrat@w(ﬂ(‘a@]SRfﬂ'sﬁd t}usqa:rbnmay (-NHEErQ)SR®), derivatives such as

A RO e iy oo

indRSsis aodafined beneinabeve. (i - ), secondary (sec ),
tert| ary (ten-) and neo have their customary neaning

Whe nrS@ i, W ldle s # g&éﬁﬂ" am%e%tﬁérelfl Tneaffd Qéﬁéﬁh‘icé thgt ()

Kl esne nc re’in O ¢ Chem str C 30
Hgspqusv}érrg%ﬁ%gmp@ Jrom pRYtigiRgt wmﬁ?ﬁ@@% mical ractions and (b)

& B%@/é%ﬂ-frlrgﬂoved after Wtﬁé rdab@ve@i&i{ﬁﬁtnollmmdcﬁhﬁked For -

SFRRRGE PR o)A P R ot C RERLY BB e on and an

adetvoideied phrataitg gitvp Ktrardmg diddt eri al s and reagents
used in preparing these conpounds generally are

e' t Z[IS éh@é%ﬂéﬂe%ré@n%%gmogrﬂ{@ﬁg&%?édgggﬁ %1?61% ﬁf‘tgﬁs apphcatmn,
ai&hwlmnqd)tapﬁ@@ bosd( | T5Y ) indiedies aambsm@pmtdvmgxs above the plane of the
rﬂf Q&H&I?&e%@hnﬁﬁh‘i&a&l@oﬁ B&@ﬁ@gﬁ% dés&g W)%hﬁ%%tt@&%ond

Ioﬁi e) lﬁé\ﬁ;a’ﬁe?gg f%l tS%}zB.{eg}%gg gglowy\}gy ane of the ring ¥o %hxch the
aaﬁﬁﬁéﬁ?d&&m&&%ﬁ({ﬂ% degghted ).
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Conpr ehensi ve Heterocyclic Chenmistry, A R Katritzky
and C. W Rees (Eds) Perganon, "Oxford 1984, vol. 1-9;

R T R T S S

\adhnnlﬂ.teﬂlﬁg a photakly @é divgs Reaaﬂieta;mstlc ¥Abireen iy GansrrelNewsequential
k?lst}g@ojﬂ f\{ﬂc!: atlthégazPJ B_S'F o2ly t@ﬁﬁ}e&g L hetic
reac 1 on SC re nere ['ustrative sone

nmet hods by Whl ch t he conpounds of the present : "
i nveRbe sere henically demwsizedmterfien'\asuses kerein refers to an interferon

m&@@@vbﬁﬂﬂy Hﬂ{ﬁﬁ@%%@%&hﬂﬁ&?df&%& ﬁf’méil:ﬁ?dm Kufhacokinetic

be mad
BRI SheBteF Er s AR SR G el ook BEBite iphels Folyalkplene
bids hAﬁinbl;r&ielr@mch'Eh polytihylehegyosl (BEGRbspatystopfiene glycol (PPG),

h
Bgltyogynﬁg}{l%n&%sd rﬁf% &sf, cop eglg:lelf%tdaeerg?if it gt (9@( c%ﬁgle Mhets tﬁereof provided

- thon Herwatensilubiltyofidideck dopolymtirais ntwntanmd Dingiskillef] in the art will

bl il ot s BBt gt B (e
Shkedeela F@é&i- MsHagrisdoGeremli Retasse HOL73(1 1"’}1@70%)'(1@ non—h:mtmg
Hﬁﬂbﬁéﬁc f@edliﬁmrtdn m«:akn thatlesePaS S include -

R BT e%%é%- o ASPe Eenador Groet %—EAPEGEWB%

at nosphere at atnospheric pressure it a reaction
te npébﬁipuuﬁd:r (éﬂ’fgmﬂ]fa Iexhibitalndotmerig®. Cat@naiioubmpdnds can exist

refer. {
TP Brar BRIk ATk ol GOt b Rim he migration
efitbicanicntly bopdaddudregen20ora bgtweenpwoatopts. GanomEs/Eenerally exist in
SR TR B e s
apropertiehresPafisiERigvith iRt cgmpounds
'flﬁe? si"tﬁ)rﬂéf tﬁB)z HitiBgERGs de dbﬁWdH eymi&nd Mﬂﬁé@%ﬂﬂ.ﬁ&ﬁﬁlﬂnolecule
oo e L R g E e, (R e
ﬁm@rh&@iﬁﬁm@sw}ﬁla inephends, thaaiwkfbnn puglamidates. (Jomideda _
e QL i
S Pl SRR 8RR CCLLORELPSS PR crf, dnideimicic

aﬁﬁi 6G8(=M)-NHEnpt oB(-@FD=N-) #d amidine (-C(=NR)-NH- & -C( -NHR)=N-)
tautomers. The latter two are particularly common in heteroatyl and heterocydlic rings
and the present invention encompasses all tautomeric forms of the compounds. '

The term "solvate" as used herein means a compound of the invention or a salt,
thereof, that further includes a stoichiometric or non-stoichiometric amount of a solvent
bound by non-covalent intermolecular forces. Preferred solvents are volatile, non-toxic,
and/or acceptable for administration to humans in trace amounts. ‘

The term "hydrate" as used herein means a compound of the invention or a salt
thereof, that further includes a stoichiometric or non-stoichiometric amount of water

bound by non-covalent intermolecular forces.

The term "clathrate” as used herein means a compound of the invention or a salt
thereof in the form of a crystal lattice that contains spaces (e,g., channels) that have a
guest molecule (e,g.), a solvent or water) trapped within.
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1 36(2):250-254) Whl ch affords 4'szi
(1- O- D -arabi.nofuranosyl - 2@”) 15. Conversion of
the ara-U (15) to the correspo Ing an-C (I: Rrati H)
The

10 d
c o nv Q&QF%’F%%;‘E IH? %alP i a¥ %hcéén i ﬁ‘g 3 O&Ygg}ﬁt deghic agd (HOAc), azo-
tbﬁsl—matﬁitgyhﬂﬂibe WMEW'HWWMWOM@BTEIatmospheres (Atm),

S B B L Al v

049), teributoxycaghonyhiBiost, aﬁt@mgelp.(wcaﬁ), thh@’f “butyl
R E e R OO, S gt
SRR b it Bal AR chemoicacid

mﬁﬂﬁar YutgeGudneethshelr(®@ieOH), Baizmbmycavbdﬂjd écbariox 7y raelting point
el e Al TP P Iy o2 o
cﬁDe&ﬁ&@exnass spegirumi(es) diethylserieosaliuoiriflvoside {DAPT), methyl -butyl
fﬁﬁ?gMzﬂEdr a- \gpzfd%d& n% GWWN?%&E nu} cl eyggdgr(ﬁm)’ L3
iiaaehierell¢- 3é&mxb15teq¢|( N) dirgmgpugsingmisty OFS), 1,8-

wdb 5. a@\]\ﬁy&w EH@(EB@P bpﬁﬁﬂiylﬁ»ﬁlohabhé (UM 51,2~

GE | | d
g@fm@m PSRl Mol DREL oS, nd
|d£l:‘¢ﬂﬂhé)@l&afﬂ¢ﬂhﬁﬁde (eCa}, gJyhdmpﬁﬁ didhgsmate (PDC), dichloromethane

(R Boeied] Bf AP R R IR} %‘%’éﬂt“’hé difese

geopyleaodiveboxyate , &IADcpetmdsyJep‘e;unmndl (1158, diethyd isorappylamine
N
BRThH ,l‘lbdneetil}flrﬂf@ta@@éﬁ Ubéﬂl@éﬁt@églﬂ 6F t-BuMezSI, (TBDMS),

4345 QLI S inie 2 ﬁxﬁﬁﬁf(ﬁt&'ﬁoﬁmﬂm,
aﬁ‘@%t‘gﬁ qralérm e m y %g’p% JSL) %l%‘le%yl sgﬁo:gge 85}\450)
tifroatetieadid (EFARY, 10%id di);&;reﬁylphcb@bm) ethane (dppe), 2,2,6,6-

e Tt St NPy £ n’}’so di e%moggﬁg%&ene (dppf),

fHinlayer dwomatograshy BYLC eshyb p@mte élitﬂe\tc)ddmhmdsoﬁlm GHIE), diethyl
etm-no@ hﬁf]ﬂ@tﬁgisﬁﬁ' (ﬁ%/b]: % @WIS)V %tﬂy? Qﬂ) ?J%ﬂ&&eﬁﬁfomc acid

mar)hﬁh@ﬂelﬁ%sga ort e, i ethyldisilsmns (REEMDS), 4-Me-
E&gm eTHy, %qxre?ﬂkzﬂpﬂoﬂtﬁﬁéﬂﬁﬁe@nea&bxmﬂhydnde (UNCA),

I QX roup(s) an r oups ent in
e% ﬁféﬂ%} (ﬁ%‘i“fﬁﬂ“&nﬁ nomegehirg B8 es ormal (n), i i-),

ﬁaﬁﬂdﬁ ?écl)‘,)f&ﬁ&ryr(wft—})&&h@&meﬁt}ieﬁ cuktmmakpn:reehmgs\eleh leed with an

T T O

ToyaPergathaf Prass, Exfondl)a | i s bonded to any group that -
may be cleaved in vivo to regenerate the free

hydrex %(,hg dﬁqD & prodrugs include, but-
are not limtedto, esters (eg acetate,

di al kyl am noacet at es, formates, hosg tes, .sul I_at S
and Ganpoads oddhe p@pq:q}:égyentzg@)can e made by a variety of methods depicted

I%Qﬂéﬂm&&%%ﬁﬂﬂéaa P60 8dBbes shiddm andntbs &t dddyeidve ST starting

hydr.
UG Ht FEeats b P oreiaint ahs FompprBs Fenp i aresiher availeble
fasmupsimiercigl supiphits, ashes aldrivhr(liendical Giet,raraod pleplued by methods

l@@ﬁv\ﬁ{f?qggg ésgfﬂg% %ea%g%)g nes %g#r}%e)duré}"s%% Qf?&ﬁées such as
@up@i Fiesgr Sﬁ@gﬁfﬂé _@Tf ﬂrgamr(@mgp@s, Wﬂ@y &foms é‘gftvéi’grl@iﬂfolum e §1-21;

ketones and al dehyde 5 functional groups in conpounds
of Formula | and the |ike. The prodrug can be

nmet abol i zed before absorption, during absorption,
after absorption, or at a specific site. Although
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WO 2006/ 021341PCT/ EP2005/ 008856 - 24 - SCHEME 2
19a: R' = n-Bu Triacyl derivatives of '

: : : : . 2005/008856
cylation is conveniently carried out Wth a"

correspondi ng acyl halide or ag?ydride in a sol vent
such as DCM chloroform carbofi~fetrachl oride, ether,

HE, . di , b 5.t.0l Me ' di
Ryt B CarreRatg et ol IR HE onarity™ WDk L CH, New
No€ls 8999 Cofinpaeherisive (i gariicSyanthegis, faArest adk Flaming (Eds.) vol. 1-9
IR 5 Ol 2 0200 i S Ry v .
XE\Ress (Bxls) Bagambowewerd 1984 wolpk-SeGerraraeneive Hefetag dipehemistry 1T,
fr ReKﬂgﬂzl&%ﬁ@ al7| Week MEASH ?ex%ﬁ&%ﬁ!@ﬁoﬁf 1998, vol. 1-11; and Organic

i CETEA SN

<

th

(=

talcABh hotleglal AeafbdeliBustidtivé B50he mehddsrigsiigitini compounds of the

aci d, .p-tol uenesul ni c.aci,d, .PCl 3, . .
Rertt R e S B REL bF S Bsa s A T a7 R 0 4B ng R fesp svmthetic
H@ERtion Miemescindryinddd aridtailidicenggsted tmomst skilked o thie agtihaving

-g%%%é%%% F?ggéﬁgggg%%ﬁkﬁﬁé?ﬁ%&%ﬁﬁg@%%ranethyI-uronium

BRI/ N-et hyl dl | sopr opyl am ne, N.Nl-éa&gnyl i | mdnol e

or 15heptspngapaterials apd hsdplermediatepet the shtbesis rgardion sghemes can

g%iosoﬁtHdTa%qﬁﬁﬁlﬂaltwde@ﬁed egmgé@m?@@ab@tm&%q&s; ﬂael_uagg butt, not

_ . 1he acylation reaction.al sp may be carri u

(it s e e LB DR BH G Do R R B i e Such
gertals 28 e ichiirayterigke wsitgs doneertBmal fRears, inclRdjngyshysical constants

Ha _
prepared . descri bed in Exanple 3 using isobutyric
§Hﬁ§ﬁ??%%ﬁé%lher triacyl derivatives can be prepared

i n anal ogous 20 manner using an appropriate acid

chl obinttes specifith ithiedontranye thekpactiens descrilted hverain preferably are

' qm@am ' L g1y fic bRBs xR RE £ca@ith teRperature
é%##mgﬁé p yS|caﬁﬁk§§ é?%%gg?g%gﬂ?égggﬁ%it 1i ch %§¥P ,

pegeghirpim abeubi7 8o Chierabaat 1 3 1 grogg pipfeab y Biom abgit A o about

B &, a8l ehsst pRferlBly RHE RaA Rshichltlylat Zong retiiésicisbient) temperature,
protocol s refined Xor pepti de synthesis. Prior to

¢%r P3AWd00t the esterification step with an amino

add, the am no group of theraH' add nust be

protected to prevent undesitable am de fornmation.
Vari ous N-pyrotecting groups have been devel oped which
;:E

can be ctively cleaved under 5 a variety of
condi ti gfis. fProtection strategies for_coupling a”1§52

a - h8 een ext ensi
Bodan . Pr -re+pt-os =
Ver Migg—Hew York 1993172, M|¥%

Al beBPdo CHeni cal Met hod®% or
Peptid§$ and Proteins CRC Prgss, Boca Raton, FL
h

1997) . ese references are 1 ncorporated herein in
their entirety. The various am no-pgtotecting groups
usef ul ir1this:T =

- 0 . I 0 I -

A _OF A

e R co—\'i{ —_— O e Ja: R=R=RE=RO=H

Ny ) _ NyT 3

AcO  OAc A0 OAc

16  17a:R=Cl

=N
me;fﬁ;)
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wo\gds/eibane- N- car boxy anhydri des whi ch are al lecT/EP2005/008856
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commercially available (SNPE Inc., Princeton, N.J.,
Aldrich Chemcal Co , MI|waukeez -Wt, and Sigma
Chem cal Co., St. Louis, M.) N-urethane

am N@aed @@1& efiheyped sbx@tlammnadﬂba yehfell dRsn aragniabdo

: %‘3%%2?%%#-5@%%% it 5B sE bR gﬁﬂ et gty )1
ipgritmidiar pona{ R ITeDevos doyl. ﬁ@@@l/éﬁ@tﬁS) Wlmlversnmrqf tiod 2'-a-hydroxy

UHRRE 200Ul Hl DF b P (1Y Blela HIBAINGH, drNilch5os 698 Mucleotides, L. B.
ane prote y%rous I NC

ocesy, "pr
Hasvnsend @Smymamﬁws@lewmrwﬁypé appton and A. W.
YA B0k EAREP | S6d HN 207810898 SAHT IR R0k YiileBed MRIrolysis

e W e oo aro R Gk O SIAGE G i 497!

381N 05e0hdswRidh Affyels Rbeidorail roBoB-ah carebihefiganmsyly uracil) 15.
optimzed (M Bodanszky supra; P. Lloyd-WIIianms and

F. Al U f

ot SonkSioR oHURE Ak (5) 1S B cole ML SR B RTRE= H) can be
coujet] |ongb}agemlard|prtate ygs. aThmg)Ha’g:@n‘m ofairigines to CYtldllleS by addition
Eafé}]aclbl%wﬂma&%éﬁ Q&Ghbé& &%Iz ?u ), RUSPBSHhWICE 88al (J. Med.

th |
@%ﬂ%ﬁ%ﬁ%iﬁa&ém%%w%ﬁsa ﬁaépf&a ﬁ%«r nSylekP82 1171-
LN Wier piaedtion@fierh gmupmgn dgemicteoside thad-cdfbonyl of the

Bt AR IACE Ry 6 B0 At CRBRSTED A1 S RGYEE 1 depicts an

bmmplaﬂmq:uefncedrhni@ucﬂneatnmnwﬂ tmaixtwe pf 1,24-tebfdleiP€dyand TEA

aﬁdﬁcﬂs &ﬂ)} gD%??n C#fggeh&%z&g Gridh! a%l;}goﬁﬁ'éﬂa c%gigja.ge of the triesters were

accorplizhal ijereacting lé'bwnﬁl wmonunn éYémlda to edprged -agiderara-cytidine
ﬁei) 1970 788:2024 and 2034), Nhydroxysuccinim de (E.
Wirisch and F. Drees, Chem Ber. 1966 99:110),

%\mh y %ﬁymék@% %S %%gé oL o Z ﬁggée}vels &%}amﬁ?ﬁa%!l act1v1ty; however, their
pricaedl um:t;a@ ditph lisied by m&m& ipBicabpagartize upd poor

Bﬁﬁ%ﬁ%ﬁémp@ gg’lbg QrP epfhe %r&er?tausi\?e%ti%n %thﬂer relate to prodrugs
af Yenitht-araal okle]teeydlas mgltmnqa(rpyed phyisiichohigalenid pimrmacokinetic
hlec{p%Iﬁe% Oglgegg g@%& thire dficieftbermedtd ik ihedfiAl 338 whereupon

a viyéaty of enzaimsh plessritn theneyeriasb bigadser seaprmeprvert thederivative to
Hﬁ’iﬁ?&tﬂtqu@féﬁhﬂg[’%@"ﬁ%df@s" &4 “pRosudeotitfes” A8 impRIA I properties

Lett. 1999
ﬂhi%i aéi“éfg‘gm W?V%ggﬁlﬁiowbﬂiﬁ’ffﬁl@mm nucleotide.

t et ranet hyl ammoni unur oni um hexaf | uor ophosphate ( L.
A.  Cahptdnm, “prodsig? oﬁf}&m-nMnﬂe‘gé’s tkﬂ:&hér&ﬁa?ﬁleans a pharmacologically

ﬁ"%‘ﬁ%‘ﬁe b % n )%g:{rahﬁ)é}?lg% &VE% é%]:gfist%(e%ﬁgfﬁ?c%]ﬁer# og F%t {W B%Toglcal fluids
Jmmmam szbject afted 93m3dist4nBm) inta p}&rmaqolhgmlb/ aftive form of the

LB a2 Mo 00638 ﬁarmgcgloglcal effect. Prodru sofa
bl Al et R

nzotri azi n- 3- 3, 3-tetranet hyl ur. oni
@nﬁlp@mcbqaﬁ Kspoathol aie erqpare difying pne qipe &1 group(s)

Jﬂﬁy br abl‘liﬂﬁgigﬁ pd | Brédehnt in ’Ehe comt ound of Formula I in such a way that the
enzoiriazo ris-(pyrro
WQ (g éﬁ 5%/3 BveEn Vel ?%i%ﬁSSﬂ“é’tPgF ent comppPupd-Frpgrugs include

teahporidB OF FBﬂnéB.E[SQher&n one or more hydroxy groups in the compound of

REDARH AR b lp W S AT SRR the foe

I]ggh'oxyi ggrmp(gM giamjes @figrodrugs include, but are not limited to, esters (e.g.
DO ZRAkN ARSI Satkd, FORAES hé hﬁ&@fs MBuzoate derivati
%ngafl uor'ophosphate (J. ? % Tetrzgtedrngﬂa Eeema fves)

1990 31:205). Particul arIy usef ul for t he present
i nvention are N-urethane- N-carboxy anhydri des
(UNCA s) (WlllamD FuIIer et al. J. Am phem Spc.



25 licheniforms protease), savinase (Bacillus sp.
prot ease), Novozyne-243 (Bacillus |licheniforms

wd%eedeas8) . Al caligenes sp. |ipase and |i pol aper/Ep2005/008856
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15

20

(Novo) . Li pol ase(r) enzyne preparation (lipase
from Ther nomyces | anugi nosus _,23Si gma catalog # L
0777) was found to selectively hydrolyze the 5 -acyl

ﬁfcpéiﬂ)a%gatésrci'lﬁ?&v%z %@f@%ﬂf@@é%@fmm&ﬁmﬁm@d{my ksters of
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HO~y o / RO™ o N
N} 3

HO OH R0 oK

18 © 19a: RLR*=COR"
19b: Rl =COR"; R*=R}=H (i)
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(i) Candida antarctica lipase
19c: R =H : R2=R3=COR" (Ii)

_ NH,
o<
2 0

R"CO
> 19
_ Thermomyces lanuginosus
R"CO; O,CR"

(Lipolase)

1%a: R"=n-Bu

Triacyl derivatives of 4'-azido-ara-C 19a can be prepared by acylation of 18. The
acylation is conveniently carried out with a corresponding acyl halide or anhydride in a
solvent such as DCM, chloroform, carbon tetrachloride, ether, THF, dioxane, benzene,
toluene, MeCN, DME, sodium hydroxide solution or sulpholane optionally in the
presence of an inorganic or organic base at temperatures between -20 and 200° C., but
preferably at temperatures between -10 and 160° C.

The acylation may, however, also be carried out with the free acid optionally in the
presence of an acid-activating agent or a dehydrating agent, e.g. in the presence of
isobutyl chloroformate, SOCl,, trimethylchlorosilane, HCI, H;S04, methanesulphonic
acid, p-toluenesulphonic acid, PCls, P05, DCC, N,N'-dicyclohexyl-carbodiimide/N-
hydroxysuccinimide or HOBt, N,N'-carbonyldiimidazole, O-(benzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium BE,/NMM, O-(benzotriazol-1-y1)-N,N,N',N'-
tetramethyl-uronium BF;/N-ethyldiisopropylamine, N,N'-thionyldiimidazole or
Ph3P/CCly, at temperatures between -20 and 200° C., but preferably at temperatures
between -10 and 160° C. The acylation reaction also may be carried out under Schotten

Baumann in biphasic aqueous medium,

The trisobutyroyl derivative 19a (R" = i-Pr) was prepared as described in Example 3
using isobutyric anhydride. Other triacyl derivatives can be prepared in analogous
manner using an appropriate acid chloride or anhydride. One skilled in the art can, with
minimal experimentation, adapt the conditions to suit the physical properties and
reactivity which may be exhibited of other acylating agents
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Amino acid esters can be prepared utilizing numerous protocols refined for peptide
synthesis. Prior to carrying out the esterification step with an amino acid, the amino
group of the amino acid must be protected to prevent undesirable amide formation.
Various N-protecting groups have been developed which can be selectively cleaved under
a variety of conditions. Protection strategies for coupling amino acids have been
extensively reviewed (see e.g., M. Bodanszky, Principles of Peptide Synthesis, Springer
Verlag, New York 1993; P. Lloyd-Williams and F. Albericio Chernical Methods for the
Synthesis of Peptides and Proteins CRC Press, Boca Raton, FL 1997). These references are
incorporated herein in their entirety. The various amino-protecting groups useful in this
invention include N-benzyloxy-carbonyl- (cbz), tert-butoxy-carbonyl (Boc), N-formyl-
and N-urethane-N-carboxy anhydrides which are all commercially available (SNPE Inc.,
Princeton, N.J., Aldrich Chenrical Co., Milwaukee, Wis., and Sigma Chemical Co., St.
Louis, Mo.) N-urethane amino-protected cyclic amino acid anhydrides are also
described in the literature (William D. Fuller ef al,, J. Am. Chem. Soc. 1990 112:7414-
7416) which is incorporated herein by reference. While many of these could be effectively
employed in the present process, preferred urethane protecting groups include the ferz-
butoxycarbonyl or the benzyloxycarbonyl. '

Various reagents have been described to activate the amino acid prior to carrying
out the esterification step. Protocols for efficient coupling of N-protected amino acids
have been refined and extensively optimiied (M. Bodanszky supra; P. Lloyd-Williams and
F. Albericio supra). At least 1 equivalent of the protected amino acid and 1 equivalent of
a suitable coupling agent or dehydrating agent, e.g:, 1,3-dicyclobexylcarbodiimide or salts
of such diimides with basic groups, N-ethyl-N'-(3-(dimethylamino) propyl)carbodiimide
hydrochloride, should be employed from the start. Other dehydrating agents such as
DCC, trifluoroacetic anhydride, mixed anhydrides, acid chlorides may be used.
Numerous additives have been identified which improve the coupling efficiency and limit
racemization of the alpha-amino acid including, HOBt and 3-hydroxy-3,4-dihydro-4-
ox0-1,2,3-benzotriazine (W. Konig and R. Geiger Chem. Ber.1970 788:2024 and 2034), N-
hydroxysuccinimide (E. Wunsch and F. Drees, Cher. Ber. 1966 99:110), 1-hydroxy-7-
azabenzotriazole (L. A. Carpino J. Am. Chem. Soc. 1993 115:4397-4398). Aminium
furonium- and phosphonium HOBt/HOAt-based coupling reagents have been
developed, e.g based peptide coupling reagents, e.g., 1-benzotriazol-1-yloxy-
bis(pyrrolidino)uronium hexafluorophosphate (J. Xu and S. Chen Tetrahedron Leit. 1992
33:647), 1-benzotriazol-1-yloxy-N,N-dimethylmethananiminium hexachloroantimonate
(P. Li and J. Xu, Tetrahedron Lett. 1999 40:3606), O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethylammoniumuronivm hexafluorophosphate ( L. A. Carpino, J. Am. Chem.
S0c.1993 115:4397), O-(7-azabenzotriazol-1-y1)-1,1,3,3-bis-(tetramethylene)uronium
hexafluorophosphate (A. Erlich et al. Tetrahedron Lett. 1993 34:4781), 2-(3,4-dihydro-4-
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oxo-1,2,3-benzotriazin-3-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (R. Knorr et
al. Tetrahedron Lett. 1989 30:1927), 7-azobenzotriazolyoxy-tris-(pyrrolidino)
hexafluorophosphate (F. Albericio et al., Tetrahedron Lett. 1997 38:4853), 1-
benzotriazolyloxy-tris-(dimethylamino)phosphonium hexafluorophosphate (B. Castro et
al. Tetrahedron Lett. 1976 14:1219) and, 1-benzotriazoloxy-tris-pyrrolidinophosphonium
hexafluorophosphate (J. Coste et al. Tetrahedron Lett. 1990 31:205).

Particularly useful for the present invention are N-urethane- N-carboxy anhydrides
(UNCA's) (William D. Fuller et al. J. Am. Chem. Soc, 1990 112:7414-7416, which is
incorporated herein by reference). Other protected amino acid N-carboxy anhydrides are
described in PCT Patent Application WO 94/29311. UNCA’s (22) do not require an
activation step prior to coupling. The formation of CO, during the coupling irreversibly
drives the coupling reaction. Alternative coupling reagents can be readily identified
without undo experimentation. The 5'-valine monoester was prepared by selective
acylation of 18 with the N-carboxyanhydride of BOC-valine under Schotten-Baumann

conditions.

Selective acylation of the specific hydroxyl groups on the carbohydrate radical can
be conveniently accomplished by enzyme catalyzed acylations. Enzyme catalysis provides
miid selective conditions for organic transformations. S. M. Roberts has reviewed
preparative biotransformations (J. Chem. Soc. Perkin 1, 2001, 1475; 2000 61 151999, 1;
and, 1998 157). M. Mahmoudian et al.(Biotechnol. Appl. Biocherm. 1999 29:229-233)
reported the selective acylation of the 5'-position of 2-amino-9-B-D-arabinfuranosyl-6-
methoxy-9H-purine with Novozyme 435, an immobilized preparation of Candida
antarctica lipase. Other enzymes reported to selectively acylate the 5'-hydroxyl include:
Bacillus licheniformis protease, Lipozyme IM (Mucor miehei lipase, CLEC-BL (B.
licheniformis protease), savinase (Bacillus sp. protease), Novozyme-243 (Bacillus
licheniformis protease), Alcaligenes sp. lipase and lipolase (Novo).

Lipolase® enzyme preparation (lipase from Thermomnyces lanuginosus , Sigma
catalog # L 0777) was found to selectively hydrolyze the 5'-acyl group of triacyl
derivatives to afford 2',3"-diacyl compounds. In WO2004043894, G. G. Heraldsson ef al.
disclose the use of T. lanuginosus lipase for esterification of marine oils. N. Weber ef ql.
(Eur. J. of Lipid Sci. and Technol. 2003 105(10):624-626) disclose T. lanuginosus catalyzed
transesterification of methyl oleate. V. Bodai et al. (Adv. Synth. Cat, 2003 345(6 and
7):811-818) describe novel hydrolases from thermophilic filamentous fungi which can be
used for selective biotransformations.

Other reports of regioselective enzymatic ester hydrolysis include: R. Hanson et al.,
Bioorg. and Med. Chem. 2000, 2681-2687 (synthesis of a lobucavir prodrug via
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regioselective acylation and hydrolysis); R. Pfau et al., Syn Lett 1999, 1817-1819 (selective
hydrolysis of carbohydrate ester); A. Bianco et al, J. of Mol. Cat. B : Enzymatic 1997 209-
212 (regioselective acylation and hydrolysis for synthesis of sialic acid derivatives); Y. Ota
et. al., Bioscience, Biotechnology , Biochemistry (1997), 166-167 (regioselective ester
hydrolysis of 1,2,3-trthexanolylglycerol); U. T. Bornscheuer ef al., Enzyme Microbial
Technol. 1995, 578-86 (lipase catalyzed syntheses of monoacylglycerol; review); C. T.
Goodhue et al. W09403625 (regioselective process for resolution of carbohydrate
monoesters); N. W, Boaz, W09115470 (Separation of alcohol-ester mixture by selective
enzymatic hydrolysis); Y. S. Sanghvi et al. US2002142307 (regioselective hydrolysis of
3’,5’-di-O-levulinylnucleosides); J. Garcia et al. J. Org. Chem. 2002, 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) etc.

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'- and 3'-hydroxyls
or alternative incorporation of a second protecting group which will allow deprotection
and selective acylation of the primary alcohol.

Table 1
®
1 2 3 4 ms mp
R R R R Mw e e
H |H H H H 28423 | 285
12! |1 CO-i-C;H, CO-i-CsH, | CO--CsH, | 49450 167-169
3 |H CO-n-C,H, CO-n-CHy | CO-n-CH, | 536.58 145-146
4 |H CO-n-C;H; CO-n-CsH; | CO-n-C;H; | 494.50 131-137
5 |H H CO-n-CHy | CO-n-CH, | 452.46 160.4-162.2
6 |H CO-n-CyH;: | H H 456.54 | 467  |108.3-125.6
7 |H N-Boc-L-Val | H H 483.48 | 484  [106.9-107.3
I8 {H CO-n-CsHyy | H H 494.59 110.3-119.3
9 |H CO-n-CisHay | H H 522.64 | 523  |110.5-113
110 | H CO-n-CHye |H H 438.48 | 439  1100.5-102.1
I-1l | COn-CHs | H H H 42643 | 428  [162.6-164.8
1-12 | COpn-CgHy, | H H H 44045 | 441  [148.2-149.9
113 | COpn-Ciolly | H H B 45851 | 469  {127.0-130.7

! Compound isolated as the mesylate salt.
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DOSAGE AND ADMINISTRATION

The compounds of the present invention may be formulated in a wide variety of
oral administration dosage forms and carriers. Oral administration can be in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions,
syrups, or suspensions. Compounds of the present invention are efficacious when
administered by other routes of administration including continuous (intravenous drip)
topical parenteral, intramuscular, intravenous, subcutaneous, transdermal (which may
include a penetration enhancement agent), buccal, nasal, inhalation and suppository
administration, among other routes of administration. The preferred manner of
administration is generally oral using a convenient daily dosing regimen which can be
adjusted according to the degree of affliction and the patient's response to the active
ingredient. :

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

desired dose and pharmacokinetic parameters.

The term “excipient” as used herein refers to a compound that is useful in
preparing a pharmaceutical composition, generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes excipients that are acceptable for
veterinary use as well as human pharmaceutical use. The term “excipient” as used herein

includes both one and more than one such excipient.

A pharmaceutically acceptable salt form of an active ingredient may also initially
confer a desirable pharmacokinetic property on said active ingredient which it did not
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aqueous suspensions. WD 2006/ 021341PCT/ EP2005/ 008856
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20 form obtained by aseptic isolation of sterile
solid or by lyophilisation fromsolution for

Wo%mﬁdzll:hlftl on before use with a suitabl e vehi séfrEP2005/008856

e.g., sterile, pyrogen-free water. The conpounds of
t he present i nvention may be .fzgr.nul ated for
adm ni stration as suppositories. A low nelting wax,
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dependi ng upon nurnerous factors such as the severity

of the disease to be treated, the age and general
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i n nonot herapy and/or in conbination therapy. A
preferred daily dosage is between about 0.1 and about

wOoRbs/#H4440 body weight, nore preferred 0.1 andcateetdos008ss6

100 ng/ kg body wei ght and nost preferred 1.0 and
about 10 ngy/ kg body wei ght perspday. Thus, for
admnistration to a 70 kg person, the dosage range
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35 the active conponent The unit dosage form can be a
packaged preparation, the package containing discrete
wdbiabhdisies of preparation, such as packeted b@@hi@btﬁ}s/oossss
capsul es, and WD 2006/ 021341PCT/ EP2005/ 008856 - 33
powders in vials or anpoul es._# so, the unit dosage

formcan be a capsule, tablet, cachet, or |ozenge

"Iﬁ Wil in s b{(a Qse Alkg M@Msb@é i%nﬁ%%’%é a @dpsaRytaBlet, cachet,
ese I n pac rm Exa

qmlpmgsnsdé OSIiz)Cme eaap@wngq wé#%f; 2ny phrs6 iy Radpged form.
-tetrahydro-furan-2- 5 y1)-1H pyri m di ne-2, 4-clione

(13) Examnpd®2122 [ Nre HO OH Phan 0, CPh 4: PhCO, 02CPh

step 2step 3 IVCO step 4 232425

1-((2R,3R,4S,5R)-5-Azxdo-3,4-dﬂ1yd:roxy—5-hydroxymemyl-tetrahydm—furan~2~
5 y1)-1H-pyrimidine-2,4-dione (13)

y I U . P 1 step2
step 1 step 2 step
b’ - X — "
", Gy %
HO oH HO OH
20 21 22
U U . U
o step2 TN\ O step3  RCOTN O step 4
Ny —> N — N —
sz S T \\‘ 2,
HO OH PhCO§  O,CPh paco’  O,CPh
23 24 25
H 0 1
N;' & { U = l
HO  OH 0 X
13

step 1 - 1-((2R,3R,4S,55)-3,4-Dihydroxy-5-iodomethyl-tetrahydro-furan-2-yl)-1H-
pyrimidine-
2,4-dione

10 Uridine (20; 30.0 kg), TPP (46.8 kg) and imidazole (12.2 kg) were slurried in THF
(267 kg). A solution of iodine (33.2 kg) in THF (87 kg) was added slowly to the slurry
while the reaction temperature was maintained below 28 C. The reaction mixture was
stirred overnight (ca. 18 h) at about 25°C to achieve complete conversion. The reaction
mixture was quenched with a small amount.(2.3 L) of water. The reaction mixture was

15  distilled under moderate vacuum while adding isopropanol (maximum internal
temperature: 50° C) till TPA content (by gc) of the distillate was greater than 87% (v/v).
The resulting slurry was cooled to room temperature (ca. 22°C) and aged overnight. The
precipitated product was filtered and washed with isopropanol (2 x 50 kg) and dried at
about 50° C under vacuum with a slow nitrogen stream to afford 21 (36.5 kg; 83.9%

20 theory.).
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30.0 kg), IT? (46.8 kg) and i m dazole (12.2 kg) were
slurried in THF (267 kg). A sodqution of iodine (33.2
kg) in THE (87 kg) was added slowy to the slurry

whi | geid PepEpRed dm(zsearsmmﬁt)uq-eemﬁoﬁwzmzai&edz heliows-3,4-

ooty by Dottt Semvayi Eonprol S

conversion. The reaction m xture was quenched with a
smal A smpanm@n QQ’Z B IIZ)O Yeb i@ (6BHke) meatred ted withy2504 edium
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I e ttlidmt Wﬁksdlatrtﬁieta.c Therndattiod mixXtAfk way)quanchedadth water and aqueous
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(arwalmmy atkat termeratuee P& 9B dhe &P Grakedzsalveatsisry Fplaced with

T?hol&oﬁ{ wRicHOa c%%tauﬁeggirg& relsamt@lfg sh@ﬁylt lg eocﬂéclto?ca.km)" Cand

ed. s e re
At o sed 5 pelRAtah T B O R R yp il Byl Pbion,
vhlshed with igipespaniol afd ddetl 4ti26r50° thedepaedduam inadttenm of nitrogen to
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I nt ernal errper ure bel 0w -5C.° After thée

A mixture of 24 (14.2 kg), tetrabutyl ammonium hydrogen sulfate (8.5 kg),
potassium hydrogen phosphate (8.5 kg), m~chlorobenzoic acid (4.0 kg), DCM (70 kg)
and water (28 kg) was charged to a slurry of m-chioroperbenzoic acid (22.4 kg) in DCM
(70 kg). The mixture was stirred at room temperature until the reaction was complete
(by HPLC). To quench the reaction, the reaction mixture a solution of sodium sulfite (19
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addi ti on was conpl eted, the reaction m xture was
allowed to stand at ca. -5C until benzoyl ati on was

woeERBbAata. The reaction m xture was quenched Wctrer2005/008856

wat er and aqueous sodiumsulfite (to destroy residua
i odine) solution and treated-wsth Et OAc (44 kg) was
added. The organi c phase was washed with water and
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i soprop and water and dried under vacuum at about
50Cto afford 25 (10.6 kg;.71.3%theory), 10step 4.-
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anmbi ent. tenperature. The reaction m xture is
coné®Rer at ed under reduced pressure and then treated
with acetone ( .5 L) and hexane(s) (1.5 L) to

pr egl | tat g product . gfhe resul t| ng sl ur | sO
heat e \J‘? oC an e e e(s) (5 ol s
added ur

for 2 and cool ed to3 er at u'tge.

sti rr eB0oveni ght. The prlin pi tat%d product HG@ OH
filtered out and washed with acetone/ hexane (1:4

viv, 3 x1®.7 L), and-dried at160 C in vacuo toBfford
13 (887 g, 98.6%theory) as an off-white solid: mp.

110 A&-bﬁaﬂ:@f&l&dﬂ&ﬁ.{u@l%, 130Q;, B149)nm8l), Siphewylcatbbnate (0.826

spmicls Hegl 0 (O 3 pad DR 1 Lgalieﬁﬁed b PGghipt

téslhﬂaeraﬁﬁe)m&lc’(ed dn afthipspheresof nitréged. Affer 14ph the ®adtic@@nixiure was
1H, H3'); ); 8 3.77 (g, 2H, hiab = 12.6 Hz, H5'a,

H5' b); 13C-NVR 8166. 4, 151.6, 142.8, 102.8, 99.0,

92.2, 72.7, 71.1 and 63.4. Exanple 2

4- Am no- 14( 2R, 38, 48, 5R) - 5- azi do- 3, 4- di hydr oxy- 5- hydr o
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A mxture of 4'-aziclouridine (13, 1.00 g, 3.50
mmol ), di phenyl carbonate (0.826 g, 3.85 mmol ), HaHCO3

Wdﬁﬂ@dﬁsﬁ) and DMF (1 nL) was heated to 110C peirlepB@ikossss
30 tenperature) under an atnosphere of nrtrogen

After 14 h the reaction m xturg_was
2006/ 021341PCT/ EP2005/ 008856 - 36 - cool ed to RT and

c%b HY& ﬂ%ﬁ%ﬁ?&%@@m (sHae). "I?l%%s‘iﬂtﬁ% E@ ltaQé 1 84v8s removed
was renove ffbyfll ratlg 085 é{é’ by I
- bydilfraionUgth s PHHE P coiresog upigline by

. Crude 2' -anhydrourldl ne 14 was treated W th
EtOH (10 mL) and 1 M NaOH 5 solution (2 naL) and

ol doredn R TREL A fealhinith IO £ %ﬁ?%rggﬂ
soksion, (2 il teadetirrad dt mteemp@m@ﬁ holly Vn@w sqhdiop was
agﬁgﬁ; %pﬂgfg%%éﬂg& 15 Qorgéﬁéﬁ%ﬁ%er@ﬁhcﬁlﬁéﬁinﬂ%éﬂ &ial Esra&aeﬁo

lmél e foam.. s
enr

o RSE UG PSRRI S G B i O white
fbadm, 0.80 g, 2.84 nunol) in acetic anhydride (10 niL)

and pyridine (10 naL) was added a trace of DVAP
(catalytic) and the reaction m xture was stirred

undéfe at RT overnight. The vol atil e substances

were evaporated to dryness under reduced pressure To

a solution o he ré%)& |n§ resi due 150%/2

tril) was addeyd tgp. a Ieﬁ 09 g, 44. wjrr EA
(7.81 nmL, 56.09" e reactdon rm u

fl ushed vvlth 'cooledto-SClna e bath.

POC13 (1.04 inlH011081 mmol) was addedot oOBHhe fl ask

and the resulting mixture was left to stir at room
tenperature over M ght. The reaction mi ¥Ri®é=Has
evaporated to dryness under reduced pressure,

di ssiy ¥ 8frddsoRitRACofa1agdoiayalana uvidited ti5,0. 80, 2BdummbBdn acetic

anyadeOp ambi it (P s uoraataRr SRR s R chvic) and the
rﬁﬂr.dtlommﬂ:d eds stirred sidanfN.ch Rafovetrdghir Jbe volatlesobstepres were
ev%% Crfll )gﬁg ﬁr}‘nt%ss'ﬂﬁﬁder fldtd glte'sé'urré nﬁo $ 96'111&811 B thB fesulting residue and

dryness.

WirGNdpai oviplidecbimnenla (589 A PEDTE PGS B56.09
tf(ifHOHmTh 'ﬂ@&’uk’ﬁ gﬂ)mﬁE Q4 d8ghed with W, aﬂcg&%ed(lf) ~45°C in an ice bath.
POC; %1 04 mL 11 21 mmol %rag gdclleqi to tﬁgﬁasﬁgng the resultmg mixture was left to
stir at room temperature over night. The reaction mixture was evaporated to dryness
under reduced pressure, dissolved in EtOAc (100 mL) and washed with saturated
aqueous NaHCOs;, dried (MgSO;) and evaporated to dryness to afford the protected
triazole. NH,OH (2 mL) was added to a solution of the crude nucleoside in dioxane (5
mL). After stirring for 12 h the reaction mixture was evaporated to dryness. Preparative
hplc chromatography (reverse phase ISCO column, H,O/MeCN) provided 0.21 g, (26%)

of I (R*-R*=H)as a white solid.

Example 3

Isobutyric acid (2R,35,4S,5R)-5-{4-amino-2-ox0-2H-pyrimidin-1-y1)-2-azido-3,4~
bis-isobutyryloxy-tetrahydro-furan-2-ylmethyl ester (I-2)
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WO 2006/ 021341PCT/ EP20051008856 - 37 - To a
solution of 18 (2.0 g, 7.04 nunol), DMAP (0.09 g, O

wo'Shepabkd, THF (12 nml) and water (8.0 m) was pead@do0s/008856

sufficient brine to cause the organic phase to
separate (about 2 nlL) The reacfji.on m xture was cool ed
to about 5 C and isobutyric anhydride 5 was added
dropwi se. The pH of t reaction m xture was
noni t ored during thejaddition and KOH (5%/0an

was added as neede mai ntain the abo
The reaction was ete afibRig)lde ad J on®

g (22.52 nol§° anhydcide ~Thg,react ol ture

vvas di luted WIN{h~ Ac andTgFgQ(mK@thase \Nas sh
twice with bripg Thg conbi neshagueous phas )S We
extracted with EtOAc (150 m). The resultj 10 Et®AC
sol ution was washed with H20. The Et0Ac £dl uton was
conbi ned, dried @%a2S04) and filtered. Theaeamyaiie®:
solution was concentrated in vacua, diluted with

[ l.
(abotft? 017 °‘§ BP0 e B0, BRI 0D BB THE (12 m0)
apdbyoater (80 ml) wanatided suffisignthrireiohnserhpprganic phase to separate

§9$1'1t‘§ J‘éﬁﬁ( eThéAreMdJﬂlﬁmﬂfe Wb B QePE R ut FOC hhd ksobdihtic anhydride

an on warned to about, 60 he
vaag ded sropis s BB EFAL %@ﬂ@b%%ﬁ%%&?ﬂ%ﬁ%@ﬂ%@e addition
apgglqaﬁl (b@%6eaq u?@lsf) iwlab edded 28 ﬁgedéawﬁﬁjmﬁzhh@ pHdht about 8.5. The

e ri an a vac

SREm T DR 71 5 E BPTEOUAT U AT, The

rEaﬁsmhhﬁnl:turE was ﬂﬂu’@d (80 BOAchadoydanid pl@awiRiashed pwice with brine.
67- 1 I

'lél 1%&(& aq}]l%m?é a]gﬂasgs Wefrgéxgi %&ﬁ%&%ﬁﬁﬁ%@ lgb'ﬁﬁf[ﬁ The égultmg
MC@ohxapnews Waqlsedgmﬂsﬁz@e The§EQ#c mlumozswea@an IRE »dried
(S50, Ghd Witkfh, %@ 0[' H@%ﬁﬁiﬂh‘%@&l&éﬂ'ﬁh@%’vﬂ&@t &Hﬁed with iso-

?Tmp 1 1 137 Zi n pent, i ¢ anh

RavRnel GFoous s oy r%ﬁdw BC e 076t Thingelugen wes diluted

witlfhdptdes (a&uﬂdh@h% stithidcin Rashicle gfcmtai :h balrickake. oRmixture of

I%egp?a tég(gg&( Tls) Wag' g'éde%l d%e so%?tlonn ngrmedd?:o about 60 °C. The

éﬁﬁu%soﬁ&&ﬁ)raﬁallo%dm twpl 20 BY0 -'mblppgapmttejwwﬁﬂtey&b ar@l washed

PR BeRe Pt st g e s et 0 47

fosfisma dffing yhidhoeaded 03 e L S 167165

C.

In similar fashion utilizing butyric anhydride in place of isobutyric anhydride there
was obtained 1.45 g (83 % theory) of I-3 (19a: R" = n-C3H;) which was recrystallized
from MTBE-heptane (m.p. 131-137° C). Utilizing pentanoic anhydride in place of
isobutyric anhydride there was obtained of I-4 (19a: R" = n-C,Hs) which was
recrystallized from MTBE-heptane (m.p. 145-146° C).

Example 4

Pentanoic acid (2R,38,48,5R)-5-(4-amino-2-o0x0-2H-pyrimidin-1-yl)-2-azido-2-
hydroxymethyl-4-pentanoyloxy-tetrahydro-furan-3-yl ester (I-5)
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19awe To a suspensi on of the tripentanoate
ester 19a (R' = n-4113, 1.9 g, 3.46 mol) in MIBE

wd dod6HAbd; and phosphate buffer (15 m, 5 nM S‘P@'rkﬂﬁzoosmossss

phosphate and 0.1 M NaCl adjusted to pH about 6.

was added (about 2 nlL) of Lipddgse(r) (lipase from
Ther monyces 5 Lanugi nosus Signma catal og nunber L

0777). The reactl on xture was warmed to 35 C and
stirred for H of the reaction mxture -
malntalnd, he addi tion of NaHCCB. Aftep) 24
h the react n h‘a ceéﬁ@domm&n%tmﬁipeetelﬁgn

addi ti onal i pol rri S
conti nued for N;S’ er@uUpONMTAR-PAdshateibomal 2 XM o
al i quot of the nzyne(vvas added and the reacti (¢}

al lowed to stj ptor arr'addi ti gnal,@4 10 it. Tq R"
sol ution was ¥addel acet one (10 nmL), MIBE (20 rrL) and
brine (10nL) andqf he reaction was warnmed to 50 C.The
phases were separated and the organic phase was 1% ce
extracted with warm MIBE. The conbi ned organi ¢ phases
ver €l'é whnspenaheftheitipentatoaterastee 19ai{R edn-(WER2,IGH, 3.46 mmol) in

rE 8 G SRREAmIRtRd o L 251 5ol BE %f tbidi£8nd 0.1 M NaCl
arfudtechio ﬁbﬂutéi Aot afdded(ayutavalhebtinplesq sipase froxslhermomyces

Mﬁﬂ%‘nﬁﬂg &5bmal. &%alé@hﬁ'ﬁl‘a@pl, W) WRh AR ciidh BkibreaAd warmed to 35° C
dtoﬁloﬁﬁ [ofeYe) RT. The resul ting

ad e forg T o PRl 5 by the addition
d(RAHIES. amﬁgam 1l fe@dionthaddeoieeddd 1o % compidtionl Anldieitional 2

‘%’gﬂf Z&Pg)lag%aé gé{gqgl a]fl(glosﬁf:'fil:ll'g G cortinaad 107 I6_% x?fhereupon an additional 2
mERhQﬁptlkﬁ tEeR)n‘zﬁH(eMaa aildeat dhddheor@ktiy allaweditn stir for an additional 24

'gc} gleﬁso ox%g a de Foélef(lIJ? g]rlf),zMTlBE (%?] rr'L) and bn_nf _(r_lOé'SnL) and the
M@m@o&smm m:ﬁo Zﬂwaﬂ@@fss\%e sep@qt asadvtbs ersERiCphgse was
thike &%Qct@'& Wam t'ﬂle@@n@&d%r@éfﬁ@f)haskﬂege twice washed with

anal yS| | cated _t ha e reactl n was out
ot bR concanigtied ENGZTN el solid was
@aﬂscﬂvea ifl h@t IPA rsalyeidmathdaekulfdhicatid0.33f) dhtl iheptabe (50 mL)

‘ggggsa%fjfeac ion was 50%, g%@m(? 4%&Weﬁ{}?|1d§d§éo%@gqgr The

rasidadg cri$thBine prapt oxs ﬁhd:redl ynd@athed wathdlP Arleptariecnd dried in vacuo
[ | Opnt eared to be

4ot S R RR G- DUE pORO 2 PRELS T | Pere

through CELI TE(r) and the filter pad washed with THF.

The Bemwle2d or gani c phase was evaporated. The

resi due was di ssolved in MeOH (50 nL) and extracted

Wi t hrdpadad®ofchcid @Q 38,45, 5ityes- @hﬁmmcﬁmsmﬁtﬁﬁdmaﬁyl) ~2-azido-

¢ and

Rt eEErdeprion bt Reo M phase dri ed

(Na2SO4) filtered and evaporated to afford a O. g

of 1-8 (19hb: = C13H22) as a brown foam whi ch S
purified by romat ogr aphy on Si 02 el utjong w %
MeOH 1JCM _aind J10% MeOH DCM and recr ys iz

product f¥o CN\- coosRidH = 495, =0
110. %07 sl Dodecangi ceaci d OHRLI_Z,
(2R, 35¢A34R) - 5- (4_am 0- 2- 0Xp- 20F pyri ni Of. 1)-2-a

2i do15H® 4-%ihydr oQ f”?t‘é(ﬁff 8t ur an- 2- yifet H

ester (1-6) was prepar in simlar fashion except

vinyl nyrijgtate was replaced by dod. ec ("

vi nyl est e? Hexadecanoi c aci d W %Chg

(2R, 38, 48, 5R) - 5- (4- am no- 2- oxo- 2H-pyri m di n-1-y1) - 2-

Zi do%s%pchsquzmﬁ)b&/( 10, By mol mkm}lngthﬁtéﬁﬁ)g, 45% tmnol) Candida

R BRI e A0 P GRA .17 o

ester. 20Decanoi c add
(2R, 38, 48, 5R) - 5- (4- am no- 2- 0x0- 2Hpyri m di n-1-y1)-2-a
zi do- 3, 4- di hydroxy-tetrahydro-furan-2-ylnmethyl ester
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1819b: I1t" = CHU-PrP/HBOC WD
2006/ 021341PCT/ EP2005/ 008856 - 40 - To the stirred

wonoebatigsawas added 10% NaOH to mai ntain the plEcakr2005/008856

about 9.0. The reaction was nonitored by HPLCn which

i ndicated the formati on of one&gnonoester contan nated

with small quantities of the other nono-, di- and
NbvosemlePhisd THRE20 8AY Wadratthed 1or68° (&HSfetrﬂghtl tE[RiJﬁbahalysm indicated

*&ﬁ %BEQ%PW&%%S 331‘1%&53 Q%AC a5 o hcfmf % er e ev ag’b’?‘%ls%"e and 0.3
¢ of lgfafowete A3BQA. Aftd ab laéd:mpudéshgber@@;owag 5Q%h icepnpletesand an

RUEILE g T ashsl ugms G Grabaaranie ALyliing vikd

Ppagdrasdy e ERyal Bapbongms) mff?ﬁwrtegge eoriyepchs)apﬁgqrﬁyto be
dontfikie aTHEERdE WaRRor mnliﬂre was filtered through CELITE® and the filter pad

%1{9& bt e b ebdigntil phadd vy Yibof Rt T sy fwas

diS50828 g MDHH (50nmd) énthﬁdraﬂt&ﬂytdﬂﬂnesam(@ 20uaLy.7Td dnethanolic

tirre

anclethb BtMAE phasednnd EN aaﬁ@m) ﬁltﬁeedomdﬁvm@rateéﬁwggr%@,%o,g of I-8
@bb Tl D e,.£0 ?ta's QYeGwh ‘P(;aln"i‘%hﬂcﬁ vl %'uhﬁ&!‘ dlroﬁmt@@phy on Si0,

eaction aln _coo

duing with pYaYleOHIDEM apg (ﬁﬂ@b’% pa h and o &%ﬁneproductﬁ'om
MEORYISO): JJIM+qut=ba§§1nyp}ﬁmemeg°@d the react| on

was stirred at for 4 h e reaction was quenched by

(200 odeunie atq (AR5 SrEs- RS Bk PHEPRN TH R wido-

3 mdnlgdr@mneeah)eﬂovﬁxtalm@mcahﬂ esﬂae(fcﬁjrmsmcpaeed mméar “fashion
th 20
o PR el Rl Rt dip e

f| I ter ed and evaporated. Mass spectral anal ysis )

r eve}éﬂ@de@mlc@ﬁm{) @R35S 5Rat i {A-3misA-2:0xAead L pgrimidig-1-y1)-2-azido-
e AiKyRlo e ﬁﬁb%a—ﬁhﬁyﬁﬁ&hﬁl&@mﬂﬁ%)@#@@d%ﬁéﬂ wndaflarefashion
hi gh ‘'vacuum to renpve retgrl du%{lﬁggrl %!'a

FERHVITHh GBS ¢ TRBleced yipedagangic vtfﬁflmr and

t et rabutyl ammoni um fluoride (0 63 nL, 1IMin THE) was

add eldeoahoﬁ'ﬁadr(dRBB&S;S@s){ﬂ—t4—mgumﬁmkoﬁf—pmsrr@dmﬂ«ﬂaj-2 -azido-3,4-

‘J\[)]'EY% ée'% erl @19&% re ffhé' @ggi q%% ‘Smﬁlﬂamﬁon

qutempd oyuistatemwiss neplacdd udesynay ag mbw&&rog r aphy
eluting with 5% MeOH DCM The product recovered from
chr ﬂggg @phy was purified by recrystallization from
CHC1 xane to afford O 450 g of 1-12 (25: R' =

008L112); 10 145, 2.145.9, mm LML AL IR 10 Smine o

. S?P l edwﬁ#%vé)po(r: Sang % rg31gﬁeocﬂwofv%d%%Aé Qn éﬁged Wltﬁl NaHCO;

dxb44 A RySimidia- b)) 5aﬁﬁbdi% &Mdfbﬁ?ﬁdﬁtdﬁ(}&d{&—fﬁmmbmmh}ﬂ pster (I-7)

| -t et rahydro-furan-2-
y1l) - 2- oxo- 1, 2-di hydro pyr| irt 4-y1l-carbam c aci

heptyl ester (I- was p gimlarly except
octyl chlorofor e vvas;ur(epl VVI th hep l
chl or of or mat e. / R"

11- (( 2R, 35.48 5y=5- Azi do- 3, 4 d| hydroxy 5- h

hyl -t et rahy -Yuran-2-_5

y1) - 2- oxo-N5’ hydr o- perﬂ[ﬁg dQ 4- yI] -car bafIB?c

decyl est erHch - was prep $Fmilarl y except

octyl chloroformated was re ed wth decyl

dl I orof ormat e.g 19b: R" = CH(- P)NH-BOC

To a biphasic mixture of 17 (0.28 g, 1.00 mmol), DMAP (0.01 g, 0.1 mmol), THE (3
mL), water (3 mL) and brine (2 mL) was added 22 (0.29 g, 1.20 mmol) and THE (2 mL).



Exanple 8 Renilla luciferase assay This assay
nmeasures the ability of the conpounds of fornmula | to

wo o664 HCV RNA 10 replication, and theref or @ctfiizt05/008856
potential utility for the treatnent of EICV
infections. The assay utilizesipa reporter as a sinple
readout for intracellular HCV replicon RNA | evel. The

'ﬁﬁﬂie'shﬂ'e% H;ﬁxﬁ;%ﬂ&ea&ea e0YaSadHLH edmﬁd th@iEH NT& RBofti 9Bt The
en readin I ane a r,epll ruc
Sagen mishagored By HBLCE BBl kS0 B opempongester

d)h&mmh'ed math stdadloganttesdfilye thhtnﬁm()h(RE&)— agd d]neiataes Tadeaction

used T
RGP0 EATHEL 05D BOIL AL SN NI Yok i
o o0 Fbere] vog arira i, el e s 1
Bﬂeﬁc%’ﬁ Y whireh waéf,-sﬁﬁedwmdz %dlﬁﬂraaﬁsl&lhﬂ@, theingNAdyes
tro orate |nto 2éga hepat oma Huh7 ceIIs and
were isol ated and expanded
Stably selected cell line 2209-23 contain replicative
HCV Babgdstoni ¢ RNA, and the activity of Renilla
Iu0|ferase expressed by the replicon reflects its RNA

Iev S

qupit SRS FEL S U & BTy B SRR Bl furan-2
yl)r&mpdskdﬂlydxmpmmchnt%ﬂhﬁabam adigbociyitestey (- B3)

activity and cytotoxicity of a chem cal conpound in
paral Il el ensuring t observed activity is not
decreased cell proligffération. Renilla lucife
replicon cells (2 »23) cultured in Dul bec
(G bcoBRL cat nof 66-021) with 5% feta
(PCS, G hc no. 10106- 25 16Q), weT
onto a 96- vveINl te at 5000 cel I?per
i ncubat ed oveggt g Twenty-four hour sNy
different dilutions of chem cal conpoud@% i TOH he

growt h medi um were added to the cells, _which were

then further incdfated at 37C for thr%% d%yéo{%@ﬂthe

end of the incubation tinme, the cells in white plates

wer e harvested and | uciferase act|V|ty was neasure

by 1 awplusiem afil§d018P gsb4} aperl and artwdyousypyridme (7 mL) cooled to
0f Cr RaRAdeBrdptiseTOMSELALE) mb)| 7. OSMM&)@M&a&ﬁ:ﬁQﬂxﬁﬁ@ was

oaranS oot R AchaRh e LT ed L LIS conoued o

atlRionalcy b. OTIBe swacior whi gyaitcdobed ipraeparatth and ooyl tHieroformate

(g ﬁ% glglg g C el J&iﬁggﬁ{‘ﬁ?‘p@e > tﬁ% é%?&% tre}ng\pe% q%ldlﬂw_g IéFactlon

way s’extedz\mt for 2 5 ﬂ“ht redctior maﬂgen@:dz aldditfcelrofpnb@rre pbsaturated
r.at

Iﬁ wg%{f%ng 2 PIQ %BF{P@ N EIrE). - élgfe é:%s?d ad e a/vas thnce extracted

wathcRCiveand ﬂmﬁ@m&umdeewwmmg @ﬁaﬂ@é Vflﬂt Uafﬁheli@en once with
%V MThé fQRkR %o]!uﬁﬁh%‘%ﬁﬁﬁ ) filtered and evaporated Mass spectral

EHA i TG e

waljemtletdd uatler aelagh vmaidm ancknbdve residinhpyidias.uTherasslting produce

Bl EAFRIH 2 & o30SR RS IR B RASES 8o, 04 o)
wae dddednag Rr'l"eemd the mesubtireg sobyticB0Was| sﬁrneé IuagﬁrarN 1 goadsphere at
ﬁ%&&&ﬂ&q%efqﬂu}e m%ﬁlhlé’ﬁlaféﬁals% ﬁg}&@% %lr il . gmﬁ {Hé'&ude

percenta e 5 red UCtIOﬂ erase

pmdwwwp% edfyRfOe SHERtiPFapBY cluting withgHe M
ptédie: P&sb&e@&aﬁﬂaebhm& gft?bh)ﬂ@as pter 80y }edﬁmalumnffwm

A0S e B 5 S T g e

=0t fvmNapei=aléal one as bl anks. Cells were then

i ncubated for 1 to 1.5 hours at 37 0C, and the OD

val ue was neasured by a 96-well plate reader at 450nm
(reference
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10 filter at 650nm . Again CC50, the concentration of
the drug required for reducing cell proliferation by

woshnsiel ation to the untreated cell controlpoviatiaeos008856

can be calculated fromthe plot of percentage
reduction of the WST-1 val ue vgi1-drug concentration.
Conpound Luciferase Activity Nunber 1Cso (1114) 1-1

0. 22[1L{ GRBHBSR) Examdoes £ dlifRhasymapdibkaabthyl-tetrahydro-fiuran-2-

C 0Si ti.0 f the subject ounds. f

BT ARt oot Qe AT PEPRe e Pee B g (G hges prepared
siesibirliy leeetpi octylhdhdorbfanyptewasCepipadivittoleptd chloreformate. -

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

I ngr Elg-i(%,3@,@5,9%—|5%ﬁcﬁ?‘-g&«dihydroxy—s—hydroxymethﬂ-tetrahydro—ﬁlrannz-
y1)-2-0x0-1,2-dihydro-pyrimidin-4-ylj-carbamic acid decyl ester (I-13) was prepared
similarly except octyl chloroformated was replaced with decyl chloroformate.

Example 8

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) sequerice, 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.
Stably selected cell line 2209-23 contain replicative HCV subgenomic RNA, and the
activity of Renilla luciferase expressed by the replicon reflects its RNA level in the cells.
The assay was carried out in duplicate plates, one in opaque white and one in transparent,
in order to measure the anti-viral activity and cytotoxicity of a chemical compound in
parallel ensuring the observed activity is not due to decreased cell proliferation.

Renilla luciferase HCV replicon cells (2209-23) cultured in Dulbecco’s MEM
(GibcoBRL cat no. 31966-021) with 5% fetal calf serum (FCS, GibcoBRL cat. no. 10106-
169) were plated onto a 96-well plate at 5000 cells per well, and incubated overnight.
Twenty-four hours later, different dilutions of chemical compounds in the growth
medium were added to the cells, which were then further incubated at 37°C for three
days. At the end of the incubation time, the cells in white plates were harvested and
luciferase activity was measured by using Dual-Luciferase reporter assay system {(Promega
cat no. B1960} All the reagents described in the following paragraph were included in the
manufacturers kit, and the manufacturer’s instructions were followed for preparations of
the reagents. The cells were washed twice with 200 pi of phosphate buffered saline (pH
7.0) {PBS) per well and lysed with 25 pl of 1x passive lysis buffer prior to incubation at
room temperature for 20 min. One hundred microlitre of LAR II reagent was added to
each well. The plate was then inserted into the LB 96V microplate luminometer
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approximate a total daily dosage. Conposition for
Oral Adm nistration (B) | nggedi ent % wt. / wt.
Active ingredient 20.0% Magnesi um stearate 0.5%
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gy nerspesd ﬁ’é‘)ﬂg agbygecond delayy é ﬁ@@é@@%ﬁ%ﬂépmgmm
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edopibena) theduckHease appitopy: daig:cmahitamorrac hi ne.

WST-1 reagent from Roche Diagnostic (cat no. 1644807) was used for the
cytotoxicity assay. Ten microlitre of WST-1 reagent was added to each well including
wells that 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 CCsg, 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.

Compound Luciferase Activity
Number ICs (1M)

I-1 0.22

1-6 0.619

Example 9

Pharmaceutical compositions of the subject Compounds for administration via

several routes were prepared as described in this Example.

Composition for Oral Administration (A}

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg
each; one capsule would approximate a total daily dosage.

Composition for Oral Administration (B)

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%

Qrosscarme]lose sodium 2.0%



5Conposition for Oral Admnistration (C) |Ingredient%

wt./wt. Active conpoundl.O0 g Fumaric addO.5 g Sodi um
woh§611882. 0 g Methyl paraben0. 15 g Propyl pametamdeddmossse

g Granul ated sugar25.5 g Sorbitol (70% solution)l12.85

g Veegum K (Vanderbilt Co.) 1."639 FI avori ng0. 035 ni

Colorings0.5 ng Distilled waterg.s. to 100 m The

i ngr edi ent $actpee i xed to forma susgéa¥ on for oral

admi ni st r atpiy@pol yedoliflinEpr mul at it@es ( D)
| ngred-n—em—mm . g Sodlrum

Chloridegs to .rmke. i sotonic Water for injection tol00
m  The active ingredient is dissolved in a portion of

the ﬁ@&%ﬁ%ﬁrg P BB 2 gkfhiE sl using BlsokrRBuLt ¥s atthanol.

sodium chloride 1 s then. added w stirring t.0 :
Tisdoserlaorns hapo B HESLOIDIALH (<0 iaids o fRl fog ofactve
B ppihd ivich ahfagﬁf@mi;endldetmidﬁm wat er for injection,
fil'tered through a 0.2 mcron nenbrane filter and

Eg?@ged Sunode ' rng&ﬁin?s%ﬁbﬁ.@ S. Suppository

Ingredient % wt./wt.
Active compound i0g
Fumaric acid ) 05g
Soditm chloride 20¢g
Methyl paraben 0.15¢
Propyl paraben 0.05g
Granulated sugar 255¢
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.

Active ingredient 025¢g

Sodium Chloride qgs to make isotonic
Water for injection to 100 ml

The active ingredient is dissolved in a portion of the water for injection. A.
10 sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for injection,

filtered through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation (E)

Ingredient % wh./wt,
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
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Ingredient% wt./w. W) 2006/ 021341PCT/ EP2005/ 008856
- 44 - Pol yet hyl ene gl ycol 400024. 5% The

wo hegedsants are nelted together and m xed onpETAPRBEN0SSS6

bat h, and poured into nolds containing 2.5 g total
wei ght. The features disclosed4in the foregoing
description, or the followng clains, 5 expressed in
their speci fp&ygtgﬂgfeg}fcdmmerns ofz4a%rreans for
per f or rARg—t-he—dtsetosed—functTom, —or _a metrnod_or
process for attal ni ng the discl osed result, as

appr opri ate, separately, or in any corrbi nation

Hs G Fe mBR tth&eshdiafked 6akisEhfthaiiend poured into
| nve I%ndé{g | veerflseeé%? t hereof. The foregoing

m@demnt@mq%a”sf*&&é Wigkr i bed in some detail by way of
illustration 10 and exanple, for purposes of clarity
and Taadersteadtloged Lhtth&l\folrd:goh% deburiptien, onthe fiedloafing Wpims,

in the.apt.that..chan R osed
eﬁP’é?ésteS&’éﬂl% PEsifc F s c ope gmggﬁ%};d %ggpfgﬁg&fmggthe disclo
fitheticer, or @mettod o procetge faratteiningdbe dtsﬁla%edtfﬁ%ﬂ% BoRppropriate, may,

de5GHel yp 'y hipienedsleciiRatlilds Ut dtized for 2edliziigtthe invention
SRYET C‘% Ve, %R %

e scope of the invention should,
xn@emekdb@nS@K¥QQétern1ned not wwth reference to the
above descrlptlon but should i nstead be 15
det efd thli‘véneibﬁflﬁﬁls&ntdesdrhﬁdﬁmkdmdetgl ppendéllustration

Spe e e h e () i SEu by SN B BBiBul @ one of dal

mtlem tl&m phzmgai ammodxﬁtapmm hayeled m@mdm@m thersgpne of the
(?ecdacHlfn? e‘%@ﬁ% %q% td O ROISS PhatihehBORS cﬁa@é‘iﬁ;ﬂdﬁ is intended

pur poses to the sane. e

ﬂofbee]hmhatmfdami/ mIatStpgtlwt e5eansIf %BW% gﬁu%]_r 'Hlere?ore, be
Cgeg%@ ﬁ%%%ﬁgﬁeﬁﬂcé t3dhyalbie leééngjﬂﬂ@,tlﬁﬂ sh@fld inA@ad be

EPZOOt?l/ (% 8wslgg apAi)sen ed dditns, zillbngb‘ with the full scope of

eqmvalents to Wh1ch 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
individual patent, patent application or publication were so individually denoted.
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rahl ocku
~Cl1..5 inbranched or br aft gad%%)

'P7 i shewll ecgavoptianaly ebsghwehasdsaaibed
;and 1:160 CO.

wherein: 5 Rl, R2, R3 and R4 are independently

sel ected fromthe group consisting of hydrogen, COR5,
& ?92551 C(=0) SR5, C(=0)NEI R5 and COCH( R6) N'ﬂcer;fEﬁ%oyoosssa
s i ndependently selected fromthe group consisting

of Cl1.18 unbranched or branchegd.al kyl, CI1-18

unbranched or’ branched al kenyl [ C1. 18 unbranched or

branched al kynyl, C1-18 | OWEFy 4 oal kyl, C3.8

cydoal kyl, C38 cydoal kyl -Ci |, phenyl optionally

substituted with one to three substituents

i ndependently sel ected fromthe group consisting of

hal ol. Blotpmiuky|of f@mwa ] ower al koacy, C1.6 | ower:

thioallryl, Cl-6 |lower alkyl sulfinyl, Cl-5 |ower

al kyl sulfonyl, nitro and cya 'CH2Ph wherein in

phenyl ring is optionally's ituted as descri bed
above, and CH2OPh wherein inj phgnyl ring is

optionally substituted as ¢ I bed aboye; 15 R6 is
i ndependent|y selected fromt up consisting of

the side chains of natu ring am no adds and

; R7 is selected
fromthe group consisting of Ngy@ gen and. R50CO or,

R6 and | e taken together are (CH2)3; and, hydrates,

sol vates, dathrates and add addition salts thereof.

202. WAS¥Hhpound according to claim1 wherein Rl, R2,

R3 and R4 are independently selected fromthe group_
@1 ’Y irbR bére hydipegdmtly GdRSed Bomaho pougrgnsisting of hydrogen,
COCH sNHL22; - IS s1 X a}

al kyh@w&%)?gﬁidéﬁg endgﬁﬁs se g‘?‘?ggj(%}?(g}?ﬁytfﬁg’

group consi sting of the side chains,_ qof nﬁéur al lb¥ d

R oc isindépegdentinlestaddeom the sraupconsishag ehewsdnbranched or

brangpednal & 1 cl_pan%%&h@@aaﬁwgﬁwaﬂéa%m@aﬁ%mmed or

is selected %hggg%ggﬁg%%@zggg%}%&%,g%gr O‘Qg@k@.r@l_salkyl: ,

1260bpanched aliyy, ,
wher ﬁhéhﬁlbg' tibSallydbaierd withGe)p 026 sutRfitienttindersgdently selected

o o 5 MRS B, Gl

hydr 5§8h ‘ '
al kyG,.s Réwdr alkiyhsidfinyldent loyesadkd stléenyl.mitp ehd cypnguptizPh wherein

consi sti ng, of the s P 0 LMOBh wherein i
am ni BaTL gl %ﬁe%%%%%@%&%%@%ﬁ%‘ﬁ%@ alkyl L opo e
i

§¥%f hydrogen

R® s independéﬁﬂy selected from the group consisting of the side chains of naturally

occurring amino acids and Cy.s unbranched or branched alkyl;
R” s s“electe.d from the groﬁp consisting of hydrogen and R°QCO; or,
R® and R taken together are (CHy)s; and,
hydrates, éolvates, clathrates and acid addition salts _thereof.
‘ 2. A compound according to claim 1 wherein

R, -Rz, R® and R*are inependenﬂy selected from the group consisting of hydrogen,
COR®, C(=0)OR?® and COCH(R$)NHR;

R®  is Cy.15 unbranched or branched alkyl;

R®  isindependently selected from the group consisting of the side chains of naturally

occurring amino acids and Cy.s unbranched or branched alkyl;
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4. A compound according to any one of clainms 1 to 3
wherein Rl is hydrogen, C(=0)0-n-C7F115,

W@%@%%%&@l-ll? or C(=0)0-n-Q01121; R2 is h 195005/008856

, GO n-C4.119, CO n-C3117, CO n-CHHZS,
CoOi-C3f17, COn-Cl3H27, CO-n-164151131, or
COCH[ CH( CH3) 2] NHCOOC( CH3) 3; 15 i s hydrogen,

2 L v @a‘? R4nd R°brdr ogen,
& iséﬁl}f%t?‘,i fig e Qs ol gfiopsriin 5. A
compound accordjing to any one of dains 1 to 4, which
conpdund cpmepound according to'claiml or 2 wherein
4- Am no- 1- (( 2R, 35, 4S, 5R) - 5- azi do- 3, 4- di hydr oxy- 5- hydr
RXY MRtHkodeRlor ai¥ORY; 11r an- 2-

. y1)-1H'pyrimdin-2-one, 20 Isobutyric acid

2R, 35, 43, 519 6 & CBCEEENRAR, 2 YT m i - 1-y2) -2-a
i sobutyryl ory-2-i sobut yryl oxynmet hyl - t et r ahydr o- f ur an-
R? y lisdytlergestor &8s ul foni ¢ acid, Pentanoic acid
(2R, 35, 45, 5R) - 5- (4- am no- 2- 0xo-2Hpyrimdi n-1-yl)-2-a
k doze4s COR%; o -
%ent ésﬁgy %gaeg)%z- pent anoyl oxynet hyl -t et rahydro-furan-3
_E%;ﬁt %fé,ﬁghangcﬁe%oo?/bggn%ﬁg&ﬁg{; EP2005/ 008856 - 47 -
(2R, 38, 48, 5R) - 2- (4- ani no- 2- 0xo- 2H-pyri m di 1-1-y1)-5-a
R%d0isSndependently selected from the group consisting of the side chains of naturally
hydr oxynet hy1- 4- t I - Y10 1a0) 5@.3- yl
est ePﬁ%{’ﬂ%é@tﬁ‘% %Cﬁq}caﬁggﬂ%&%g%é% C’ achl.feg ’
(2R, 38, 48, 5R) - 5- (4- ami no- 2- oxo-2H pyri m di.n-1-71) - 2-a
R dois3ekécted iflogpurhsgyoupeconsistiag of hysragenznd e ester, -
5 (R)-2-tert-Butoxycarbonyl am no- 3- et hyl - butyri c add
(2R %.8’ A8orPourd GéecR8inB 8o 2ny one of claims 1 to 3 wherein
oxo0- 2H pyrim di n-1-y1l)-2-aZi do- 3, 4- di hydr oxy-t et rahyd

SRR R L sl TP sl e L S

zi do- 3, 4- di hydroxy-tetrahydro-furan-2-ylnethyl ]
R?St efs,hydrogehBXGdie@&hoCO—ﬂfﬁﬁiig, CO "Il-CsH7, CO—II—-CH 233 CO—I—C3H7, CO-

T it S S A B o S

-ester, Decanoic acid

R2R Bhyd8yBR) CO-iGsHm{CRbnLdledr SQwyE#IT 1i di n- 1-y1) - 2
-azi do- 3, 4- di hydroxy-tetrahydro-f1lran-2-ylnethyl

6t e[ hydrogen, CO-i-CsHy, CO-n-CiHy or CO-n-CsHy.

14(2R'38,48, 5R) - 5- Azi do- 3, 4- di hydr oxy- 5- hydr oxynet hy
| -tetrahydro-furan-2:.yl) - 2- . . .
oxo- 1, 2‘!\1 8?‘1‘?%‘1“6& WP?#%I?%W-%—EC% s %“f"a% B pound is
ester, 15

§-MA0R13- BB 2563 B9, 515 Paizido- B4-dildidngrr Dhyd®xymethpl ietrebydro-furan-2-

- Lstetrahyde.o-f uran-2-yl)-2-
-ﬂ%‘&?&?ﬁl}%@ﬁ%?%@’pyri nmi di n- 4-y1] - car bami ¢ add octyl

ester, or ) . .

JsabyiyRiRaGE, (3B,36 K5, 5B) A& {deminos 2Ry oxsieidinglqedArdnd-

#% Eﬁﬁt?{—;g@%%ﬂ—ﬁé&bﬁ%ﬁﬁxﬁnm}—%ﬁahydro—ﬁnan-3-y1 estermethanesulfonic acid,
, - dl

0XO0- hydr o-'pyri‘m di n-414] - car bam ¢ add decyl

Fontaniisnciddat SS ) carerpncsg Ao B bR 2ot
ﬁeﬁﬁ@x}@dﬂ}ﬂ?@—n@e?ﬂanoﬂnﬁyméﬂlsﬂl—ahahydmt fordn-3-gf estde
manuf acture o

. Butyric add (2R,35,4S,5R)-2-(4-amino-2-oxo-2H-pyrimidin- 1-y1)-5-azido-4-butyryloxy-

5-butyryloxymethyl-tetrahydro-furan-3-yl ester,



nedi canent for the treatnent of a di sease nedi at ed by

the Hepatitis C Virus (HCV) virus. 8. A
pharmaceutical conposition conprising a

whawepasdli cal |y effective quantity of a conpolAtEP2005/008856
according to any one of claiml1l to 5 adm xed with at

| east one 25 pharmaceutical | y-4€ceptable carriers,

di l uent or exci pi ent
Pentanoic acid (2R,35,4S,5R)-2-{4-amino-2-ox0-2H-pyrimidin-1- -yl)-5-azido-5-

hydroxymethyl-4-pentanoyloxy-tetrahydro- ~faran-3-yl estermethanesulfonic acid,
Dodecanoic acid (2R,35,48,5R)~5—(4—amino—2—oxo—2H—pyrimidin~1-Yl) -2-azido-3,4-
dihydroxy-tetrahydro-furan-2-ylmethyl ester,
(R)-2-tert-Butoxycarbonylamino-3-methyl-butyric acid (2R,35,45,5R)-5-(4-amino-2-
oxo-2H-pyrimidin-1-yl) _2-azido-3,4-dihydroxy-tetrahydro-furan-2-yimethyl ester,
Tetradecanoic acid (ZR,SSAS,SR)—S—(‘4»amino—2—oxo—2H—pyrimidin—1nyl)—_2-azid0—3,4~
dihydroxy-tetrahydro-furan-2-ylmethyl ester,

Hexadecanoic acid (2R,SS,4S,5R)—5—(4—am-ino—2—oxo—2H~pyrimidin—1—y1)—2—azido-3,4—
dihydroxy-tetrahydro-furan-2-ylmethyl ester, -
Decanoic acid (2R,3S,4S,5R)—5-(4-amino—2—ox0-2H—pyrimidjn- 1-yl)-2-azido-3,4-
dihydroxy-tetrahydro-furan-2-ylmethyl ester, '

[1-((2R,35,45,5R)-5-Azido-3,4-dihydroxy-5 5-hydroxymethyl-tetrahydro-furan-2-yl)-2-
oxo0-1,2- dlhydro~pymmd1n -4-yl}- ca.rbalmc acid heptyl ester, |

[1-((2R,35,4S,5R)-5-Azido- 3 A-dihydroxy-5-hydroxymethyl-tetrahydro-furan-2-yl)-2-
oxo-1,2-dihydro-pyrimidin-4-yl]-carbamic acid octyl ester, or

7 [1-((2R‘,3S,4S,5R)—5~Azido—3,4-dihyd1'oxy—5~11yd:roxymeﬂlyl-tetrahydro—ﬁlran—z—yl)—2~
ox0-1,2-dihydro-pyrimidin-4-yl}-carbamic acid decyl ester.
6. A compound according to any one of claims 1 to 5 for use as medicament.

7. Use of compound according to any one of claims 1 to 5 for the manufacture of
medicament for the treatment of a disease mediated by the Hepatitis C Virus (HCV)

Virus.

8. A pharmaceutical composition comprising a therapeutically effective quantity
of a compound according to any one of claim 1 to 5 admixed with at least one

pharmaceutically acceptable carriers, diluent or excipient.
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