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WO 2005/ 003147 PCT/ US2004/ 012472 MODI FI ED FLUORI NATED
NUCLECSI DE ANALOGUES This application is being filed

wono@hoari | 2004 as a PCT International PateRCT/US2004/012472

application in the nanme of PHARMASSET LTD. a US
resident, applicants for all designations except the
US. 5 FIELD OF THE | NVENTI ON The present invention

i ncl udes MIDINFIED BEEUORINATEDNUGCEEQSHRE ANALOGUES
nucl eosi des having the natural (3-D configuration and
nmet hods for the treatnent of Flaviviridae infections,

especi alThis hepeeiien s Beingriiled (HCA ABACHEROND RET ﬁpErnatlonal

| NVENT] ON.,10.. He itis C C

T AR B e AR KM L R i, optcams
di $sagkdesrsioRex6épiiagss and hepatocel | ul ar

carci nomp, 1 n a substanti al nunber of i nfected

i ndi vi dual s, estlmategFto be 2-15% of the world's
popul ation. There ar e"&kD gt?‘#%& NN i [ 1§ on

infected people in the United States al one, according
to the Whe. gfesdner ihoentidnseasdeont@®)-2' Am)qn’-mﬂ\g)rm-@' -C-methyl

the World Health 15 Organi zation, there are
2oouetp4>aldqsrhavmge@@ é@twr%oﬁ-vu ndigerafien %&n odi ffOﬁ thea?eatment of
t3to4m|| each year.
bl ol S SRR B HELIS L i s, cach vea

but the rest can harbor HCV the rest of their |ives.
Ten to twenty per cBACKGROUNP OF TBH INYENEIQX:t ed
i ndi vidual s eventually develop liver- destroying

cirrhosi 1t1£@nﬁ?dfs g—f 4 ) HifE@ ondﬂssaeﬁﬁtﬁ)r'}&a&ﬁ @JB@JIbﬁlttﬁQt leads to

par ent er a m nat ed bl ood” and bl ood
pr ehronicsliver drveaam siwhed crrdmisemd hepatgestiular Icyrcm@ma in a substantial

;’ﬁrgﬂn aI l bl}fj[;ﬂga Iéd}”ﬁgﬁ? ge(dﬁg)o{)%ﬁalé/ APy rd'% 6o%ulatlon.

| nfgetd Qfé aﬂ"@sﬁﬁia@&% 5 %ﬂﬁdﬂ?‘iﬁ@c’&,@ PeBpinat el BRltedMStdtes alone,
recombi nant interferon-a alone or in conbination wt

th
t hecenrdingde ithke UshLaner for @amasa qontsele Hecording e dhe World Health

cI| ical bengfit as re

D5k SRR R Sn S AL ARG 100 s wgoice wio
CO% RAsEMd ¥/ millibg heopls bain weaea cddegbaf.0Oncéd mﬁmace dbout 20% of
t herapeutic agents that effectively_conbat chr

i nfreeple siear Thﬁevm@/but theggsti @ndﬁr@ﬁmgﬁgg rest of thelr 11lr_e|CsV Ten to
glol%\élt ll?,t\P/Igggllc {Rgﬁ’o?ﬁc{ﬂ fLRad 11?&1913{1? ventuablg 0 Sevelop liver-

m Cc sequence 0 Bout
basgiestrovime lanﬁfd)@isd@ts calcér V‘ﬂt%OﬁElediBéaéé is transmitted parenterally by
PCT/ US2004/ 012472
contaminated blood and blood products, contaminated needles, or sexually and
vertically from infected mothers or carrier mothers to their offspring. Current
treatments for HCV infection, which are restricted to immunotherapy with
recombinant interferon-o. alone or in combination with the nucleoside analog
ribavirin, are of limited clinical benefit as resistance develops rapidly. Moreover,
there is no established vaccine for HCV. Consequently, there is an urgent need for

improved therapeutic agents that effectively combat chronic HCV infection.

The HCV virion is an enveloped positive-strand RNA virus with a single

oligoribonucleotide genomic sequence of about 9600 bases which encodes a
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pol yprotei n of about 3,010 am no acids. The protein
products of the HCV gene consist of the structural

wonraismosis7C, El, and E2, and the non-struct uraPCT/US2004/012472

proteins NS2, NS3, NS4A and NS4B, and NS5A and NS5B.
The nonstructural (NS) proteins are believed to
pr @olypeottineoftaticat Bt010 aminhiavetsy The puiteial prodwits ehthoRCV gene

The NS3 prot ease eas NS5 t he NA de
RNACP ;ﬂ%éb%%@lwalrﬁrp g ABE B2 e 5P ot SRR bepteins Ns2,
PO NESR bl N&9B! RANKSA dndeNssmt ras lnﬁnﬂfucﬁaral ﬁN S) proteins are

doubl™@-stranded RNA from a single-stranded vira
t haelisedve $r<a\sd@theeqatﬁ1m°ema¢innm foepiralgaplicstiony dihe Nﬁ3 protease

0 ISR Sy AVERSLEE B AR 8RS Bl i

(KHE$NSSEE %ol?inerase xRl fonthefsyiiBpss of 4 doﬁblélsﬂmiﬁled RNA from
NS5B 10 Protein: Characterization of Its

Po|ay$mgla§tram¢qd| viral yRYAJthed\aerBesh as ﬁg}empl%m meogeyhcq@n cycle of

L2325 oA SPR Si f Pe  conn

?2 g%%ﬁ)(ﬁeil%ﬁlﬁbdgioﬁ cGane]i:xu(Skl_(bI/sm N\Séé gbj uacxpresmﬁ of maaﬁﬂsec Virus NS5B

. nhibirtion o "
f orfweleinon (drarackraizatien 0é st RNMY &9 BFE%@ gn@ér Binding,
de%@é&éﬁ%ﬁ?%pzmﬁggg%?%), V5 13RRRARCH %110 @?Schemlcal and Kinetic

c antiviral érapi es.
belangyid of AIFEc RNADgpendeatrRINA dolymerasesf thﬁaHepatheC Virus,"

LRSI P T 47ATE e N —

t hreggn BontdFRE dgl%l@ rsﬁ’andeaq{@V SEINA! drdStBEre fHB IcBRstRAES 8n attractive
di sease 1n cattle and pigs; flavivruses, which are the

pr iapprogclc touthe develofirserd o8 SIGNspecifie mwgabthﬁ@ms and
yel |l ow fever; and hepaciviruses, whose sole nenber is

HCV.  Th q{é{/%/ellé/ egé a9y leir%l‘,:tl f‘dﬁll?@/ (ﬁ(\r ﬁlség‘ﬁﬁt Qfre many common

menbers Separ a into groups on"t asl s
serfedtogs.cal rel at edness (Calisher et ‘al., J. Gen.
Virol, 1993 70,37-43). dinical synptons vary and
i nclude. f cephalitis and 25 henorrhagic fever
(Fi éfllgwr F rgg’%{] Editors: Fields, B. N, Knipe, D.
M, and How ey, P. M, Lippincott- Raven Publ i shers,
Phl | adel e Exlavwmdamgfmﬂy@fmes gamprisgs Bt depsl three distinct genera:

| avi vi.ruses concern a
W kbl e 57 oF R Rt S DB ZIRPPHARS hich are the
FevRimatl Chisof G@é@es siiéd éscdﬁnéﬁélﬁﬁreﬁ/aﬁdbb%lloﬁzhieﬂﬁ and hepdciviruses,
syndrone and Japanese encephal itis virus (Hal stead, S.

B WiRsg solerember IHHCY. ThgHavigiruggens foolgdes mgresihan §8 members
sepabtat%ﬁ ngtgcg%l‘ﬁégo% @%3&6% g{f ie]rglﬁg cafvxt%ﬁﬁ‘écﬁl’es T(CalisherNEW., J. Gen.

Virol, 1993,70,37-43). Clinical symptoms vary and include fever, encephalitis and
hemorrhagic fever (Fields Virology, Editors: Fields, B. N., Knipe, D. M., and
Howley, P. M., Lippincott-Raven Publishers, Philadelphia, PA, 1996, Chapter 31,
931-959). Flaviviruses of global concern that are associated with human disease
include the Dengue Hemorrhagic Fever viruses (DHF), yellow fever virus, shock
syndrome and Japanese encephalitis virus (Halstead, S. B., Rev. Infect. Dis., 1984, 6,
251-264; Halstead, S. B., Science, 239:476-481, 1988; Monath, T. P., New Eng. J.
Med, 1988, 319, 64 1-643).
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2 WO 2005/ 003147 PCT/ US2004/ 012472 The pestivirus
genus includes bovine viral diarrhea virus (BVDV),

wohesgosial swi ne fever virus (CSFV, al so cal | edCinmwg2004/012472

chol era virus) and border disease virus (BDV) of

sheep (Mbennig, V. et al. Adv. Vir, Res. 1992, 41

53-98) . Thegrestivirussgenininshidep hevine virghdigrthemyies (BVDV), classical
Iivestok catt i qni

ccoans bR (G Tyl 3l RoF Blol6R Fhhs) o0l ol dischse vinus

i N BRIV 6f eidep i (Md2hnigs V) rmfalcafﬁz EﬂoR@m 1992;1140[ 5398 Pestivirus
to the livestock industry l\/bye? Tleg i
H. Jnfectignsapt slomestisated, divRada (gaitle, 19'@8 7 shagp) jopyse significant

Nb%@@ﬁo‘?my loss%ts \%rld\ﬁﬂg B\éﬁV calssy mhoSKal d‘ﬂs]ease'sﬁi Q8itle and is of
Hurmman pestiviruses have not been as extensively
Ch&tgﬁh@ﬁ@m Eathoaﬁc timpormiceetb thedivestbelu selustrydMesyers, G. and Thiel,

serolo ical surveys indicate 1 rabl e

aPceR oS8 HFHGRe 00, oty TRy ot al, Adv. Vir
heﬂ?e%' VidoySes ass. 9? ). O3 Rilran! eﬂe@tﬁ@iﬁhs& rl&h%egheﬁ Psecid b Extensively

Flaviviri’dae family. O'her closely related

VI rchsnastenzed lab sthé aamithgl pestivirdsest fovEBeyi sonelogical @Bveys indicate
Vi rus A—I [ ke ents, GB virus-B and (B virus-C (al so
cal’rBy ‘H@E}EPF drug;eXRQSPEfsin WBANS. The hepaci virus group
(hepatitis C virus; HCV) consists of a nunber 15 of
cl osel y Resfivdtizes land hgpacdtinpes atd ylosélgtriclatpdi gimabpwups within the

\éler gg‘gs ? ha%@n F}bi)élthr nag/d‘egﬁgte{}glégsa {n&}gtfﬁlgelslﬁléclgdeq%v GB virus

| @Bl {flhfssﬁ lﬁﬁ; Ek Qﬁ?%ﬁﬁ‘s@ﬁﬁ@ N YirdSRAGINI Cal&RShepatitis G
co ined wt ability of hepaciviruses to

gr oatrusf HGM)ehhé hepamvmb leranpl thepasitisdovirngg RCValconsists of a number

di arr Vi D ten u as._a Surr

O aTRe R YR P Yt ST P B T R . e
peskd ¥i (ddses FRng dé%ﬁf%&ﬁés%ﬂdlﬁﬁﬁe tion VI dubsyp¥s| Plie to The Signilarities
positive strande viruses possess a single |arge

Opéﬁt"V@ad iprgivinasre and ORFaciiEseH nepraltined Huity the) poor ability of
E‘%‘cﬁn\gﬁr&gg ssaBJy églglgat fy § ucsell pgg%{éilgﬁ V%r%f? §lerhea VlI‘llS (BVDV)

ands pA&t ndetl AR s lsatro @hétd stu@rmeemdlrby bot h cel I uI ar
and vi rus-encoded protelnases to yield the mature

viral prQteins, The vi rotel ns_{gsbons i ble. 1
the repliiea8susfic Sreanira 19‘? © |Pe§ ﬁk‘i& gfaglvnalé%s( lgdvery similar.
Wi t’l"HeE‘e 8RRV %irARica! KN QireRE qﬁﬁéé@s& Qr ﬂh@@'lmg@%&lhﬂewﬁﬁg frame
of the 8? are termed nonstructural pr ot ei ns

ThdORd et asding gl thezvral proteing npesissasy &re\flﬂls peRlicalien nkhese proteins
:)2%{%] gvnpfrtﬁ%g ¢ %%%b}}%ﬁ&%ﬁbﬂg é' ;Ingi I9°\§te ?mafslzgag fl? 'i)rqx_:essed by both
botR11ERL af® $irhy bhidédes pedieinhRp as yidld ltlieeﬁlatutré’l @iralBprotedns. The viral

nonstruct ur al
proteins responsible for the replication of the viral genome RNA are located within

approximately the carboxy-terminal.  Two-thirds of the ORF are termed
nonstructural (NS) proteins. The genetic organization and polyprotein processing of
the nonstructural protein portion of the ORF for pestiviruses and hepaciviruses is
very similar. For both the pestiviruses and hepaciviruses, the mature nonstructural
(NS) proteins, in sequential order from the amino-terminus of the nonstructural
protein coding region to the carboxy-terminus of the ORF, consist of p7, NS2, NS3,
NS4A, NS4B, NS5A, and NS5B.
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30 (NS) proteins, in sequential order fromthe

am no-term nus of the nonstructural protein coding
woegisma3to t he carboxy-term nus of the ORF, CORETAIIS20f/012472

p7, NS2, NS3, NS4A, NS4B, NS5A, and NS5B. 3 WO

2005/ 003147 PCT/ US2004/012472 The NS proteins of .

pest i vi MkseNS prefeing 94 piest visessanshhenaciyayersrdarcgtnqyenrs domains

that .are.charact.erjsti eei f i i ' :

Fo i BRI PRHE R ebfistipRREIhA PR Raftple I NS proteins of

O QitRSesiASES SroRifh POssesd smiivopid saquendd mstifs characteristic of serine

characteristic of serine proteinase d.of heljcases

( CovBmersy andofahelicpero dGprRUEE &1 Sb3198D Naan Sahd Lo azen and
Fl J r 1 X Iy ; ]
a1 PRGN 1R Bor G755 (R 45 (PROGIRIER i Res
Si 1i713889BIITh SiiTa B, ticoNS 5B pratking ef pestivimsessandriwpaciviruses have
hepaci vi ruses have, t tifs cteristic .
AT ShaRRAtgin OhENREerRE IR, DEpeisfy egpip, BV, and
V. Yo te1993) (1653 G | )l5261 28394-430).

28?’53 3Yg%)(}@rjr?ecrg??ﬁglﬁ?%gméor%@fgiﬁlc%iﬁgzﬁs (3)f) the NS
proteins_of pestiviruses and 10 he jviruses in the

| i f ecycllheopctideralss aaeSuatong; ?fegﬁp@\%aﬁé‘?t@&é@ pesiiviruses and
bmh'ég%?\?iﬁfb% fn‘(}ﬁs tli%%%l% I EyiRIs0S SleRRRELLY Sndl GRS NI UkiBcases, the

for prote Ic’processing of polyprotein .
pr eNSB s@ie plownmise énmespbndible fooalltprowolytictireceSiifg of polyprotein

A PFEOR dperstesamaat iy pesagn it thy ORF IWstcighod g Goliere (1091)
E . [ . -
18??%@%5& 8433413509 %,%}ter@cﬁfég@ﬂ('@{ Sgggﬂ}y glxéz%z.s 678883m844; Eckart et

6,” Grakoui et al. Virol.
67:aR832928BRichén.aRmphyetReal Co® A2 :399e406; Narekoui gt zad. (1993) J.

o ol Ry I aaleg i 4L g3 ?ﬁ%é\fb't{] A%, U4 90:10583-
67116@@"7;]; i etTﬂ.e(I@%)AJ.pVﬁbﬁi6|7;46'65-41605 NT6R8 &% al.qe993) J. Virol.

as a cofactor with the NS3 serine protease )
( BH7t4013 cARa)y dhediS4A proteimgan both caseslactses: & pefgctgpsith the NS3

i Bl EigRiaterd 4Uiog8ly VhRE QEPA;355Failla et al

pr q1994) Pikntds: 875UsP60; Aiser u(19DTNTird. Al:5212¢332). The NS3
(Kimet al. (1995) Biochem Biophys. Res, Conm 215: .
16@ratew; of) bethavienske elsp styActions ois) a Aekigase gkyrfEAl: (1995) Biochem.

Bi gphys. , 3:47-53; . d .
o g 350552 ST, TP £985) g, e
peBibpliysy3e3:4ar53; Nepesiey anidi€oHeth §1095) HeVpok dOci7ad-1RRE). Finally,

di rect ed RNA pol ynerases activj (Behrens et al. .
( 19b%NESBorotews 101 eSS o BERPCBTISFS By predicted RNA-

ViT TR '&?;\ﬂﬁé' UARVRY PBehrénk9 2 )al B(BOBEMEMBO. 15:12-22;
Bi o%ef/ts?.z es. q) nmm a%_%Z: 2131- 29%6; Hagedgr n,t PC?’ WO ’
97/Me2bd3nn Avcaig (B97alL Virol. 71:8416-8428; Yuan et al. (1997) Biochem.

Biophys. Res. Comm. 232:231-235; Hagedorn, PCT WO 97/12033; Zhong et al.

(1998) J. Virol. 72.9365-9369).
Treatment of HCV Infection with Interferon

Interferons (IFNs) have been commercially available for the treatment of
chronic hepatitis for nearly a decade. IFNs are glycoproteins produced by immune

cells in response to viral infection. IFNs inhibit replication of a number of viruses,

4
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(1998) J. Virol. 72.9365-9369). Treatnent of HCV
Infection with Interferon Interferons (IFNs) have been

woansmogi4al |y avail able for the treatnment of BOT/US2004/012472

chronic hepatitis for nearly a decade. IFNs are

gl ycoproteins produced by inmune cells in resPonse to
vi fiadluding EHEV.camd whetsusedtrisishe sele preptmant dor kapatitih (ripfsetion, IFN

of viruse 4 WO 2005/ 0031 U 7 1L
P RS PR A DB HCYe o oo o Ll el Aditonally,
he ek dah SofmblMeahin® Amitdanstasd lovele rtﬂxﬁbﬁuﬁzaslgs the effect of IFN
suppress serum HCV- RNA to undetectable | eve

Adds$ tempoezary wnd a|spsiaingdh resppRse| qesarsdp Py %% of patients chronically
t r i %;gé?i&y*{?@ éargtfgfﬂéﬁy:}@ﬁrsﬁjo&texto'f@gfﬁ -84 §i14 I'3@00) Most

talr ne esponse 0ccurs I n

S%pQB{@rﬁﬁ RavévRn! Bavhdifficeley Itglleﬁltmgf mtdrﬁcbn/vftrtehtnkm Whlch causes
(Gary L. Davis. Gastroentero’eang)i #8 S104- S1 2000) .
Nb§pvergﬂprléq¢tsgmpmw&rg ht Fsscandilaqs; of EREy g ét%%g

interferon treatnent, which causes severe flu-Ilike

synpt onss nwRIbENbf b@t%ﬁts «ﬁmbsleaukvmﬁqdaaemgmdmgo&{é:l\/armd dreatments
A nunber of patents disclose Flaviviridae, . n%e;
HCwsingritterferoatbased therapigsn§oy exaamice b8 PagEdNe to Blatt et

For Sﬁ(%cﬁ)sggme%ﬁo%? Itq"AD 3’5@{%1}1 it o H81s St %&’ \A}?’ihthCVq}smg]&nsensus

eatnent o pat lents
af fihfeEbd. WiS.IPaEY Nos 51992008 se Baua étnl.atifdosen an EnGHCV therapy

zﬁ:qesﬂ‘:gml\;gpﬁgg%ngqi%téo rg&%q%g Ig% %@(;phé\? ClSO 32@88636}3n to Alber et al.
| ntd?gcgpes otpd @&n}){da%n ?gérﬁg{ oNGnterteudd 1@%& RiteMP&E afha for the

SC| ose e CO lon t erap
| nttferatrﬂetkl of iFectiods i diseasdsemotudirigp lhﬁ?V oU $ hBatentr &kt rfa8¢9,696 to

|nfect|ou I seaseg inclu S. Pate
&Qiget@f% °t & 315@ﬂfeét hgntigh ogltﬂ%&P%‘E?’o gue t%elnug‘émgllt%atlon with
t hXH@?ﬂe{bﬁ fo@lt%g)fl@w 8! nﬁﬁté}ﬁ'NcPB 8801455 td> WaguRreal. discloses a
for treating S. Pat ent 5,830, 455 t o
Valcombivation HTCY thhrap:y ospbying mtcnf@rmvamdom fnemadlwé segygnger. U.S.
scavend

o 5 5 R G oo

us Efopfrei’cﬁfg‘ﬂCVn tﬁlﬁérthéffeio%Lde’.écPh@atﬁﬁntsffo H(:r\eafd dllgclosed in U.S.
O her interferon-based treatnents for

d| mtmé@ 576,942 tp (T estar &rd.» RS- 1@"@?6\1@@3?@8%@@13&3" al,, and
0 3 SpERt Roo540836 AdER IR biig o Bcflse neplted forms of

di Sﬁieﬁ’é@npe@wh aisedJ.§ o rPaEen0©f Nod. n§ g47,646Nn 5,792884 asndJ.5834,594 to
Pat ent Nos. 747,646, 5, 792. 834 and 5 48;%11 594 t \%
l—be@fﬁnmhaM@ PEETPwRlisation N nWib 99 286 WO 3332140 to
2 1;
r%ﬁ Wz?;@%n dzagﬁl %ﬁ%ﬁﬁttlggégﬁ?}%nﬁ and F2{£944 to Schering;

and U.S. Patent No. 5,908,621 to Glue et al.

Interferon alpha-2a and interferon alpha-2b are currently approved as
monotherapy for the treatment of HCV. ROFERON®-A (Roche) is the recombinant
form of interferon alpha-2a. PEGASYS® (Roche) is the pegylated (i.e. polyethylene
glycol modified) form of interferon alpha-2a. INTRON®A (Schering Corporation)
is the recombinant form of Interferon alpha-2b, and PEG-INTRON® (Schering
Corporation) is the pegylated form of interferon alpha-2b.
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25 and U. S. Patent No. 5,908,621 to Que et al.
Interferon al pha-2a and interferon al pha-2b are

wouoers@asilsy approved as nonot herapy for the trearmseo4/012472

of HCV. ROFERON(r)-A (Roche) is the reconbinant form
of interferon al pha-2a. PEGASYS(r) (Roche) is the
pegy! at &dharifomns phinjesfargn alpha, a5 yelbps Fﬁ%ﬁf‘frpéé’)?taﬁ Srmym; tau and

'g,gtoggfg%eﬁf%ncr“g&@‘ﬂ% nh&%ﬂléayg o#nl é[%r% @ﬁ?er i eﬁ{’é Ing)éxamPle

PEGqFRRBEN r jinteHeioar lan%lac@@npobgt iInte)Mise, t i(ﬂV[pHEER@INsd(natural
formof interferon al a-2b. 5 WD 2005/ 0&%147

PCHterSzo0A 01 Yimsen CMGUTRRAN 55 Ffwhr SieBrmg) Signcsss REBIF
kmié Y fdnntb%{a mmééaau ReMeRMe88 BidMedicine, Oral

r inc #nlca deve?bpnent for the treatnent of
F%teﬁe:rbn e pliph ye AmakiNb %Mn@es;and fnerbarom pphaepimterferdry tau, and

Inter I\/Une OWNI tural erferon) by Viragen,
AL BURIEFON Eﬁ?&ﬁﬂw ageiin ARGLODRES F 5

(i nterferon beta-la) by Ares- Serono Orega Interferon
by rihiod¥edi cine, Oral Interferon Al pha by Amarillo
Bi osci ences, and interferon ganma, interferon tau, and

i nt _erf eﬁ% rb avdr'? }llboﬂlrano%igle-l §r4e tnazol%% ga{rg&%ﬂhe) is a

Ri bi var

( 1a{mindtid] nbRfineaReahdikink, Brobudt spetagh Qnﬁv@aﬂrlbml@%@idé ehalog sold
isa 10 synthetic, non- interferon-induci n br oad

s p@udfrrlﬂm tnde nanes Nma@lpém Merekladey 146 @118% eﬁdﬂpﬁ&udavan S.,

LI RESD TR Yid S ! SUAS K ﬁ&dﬂdﬁmw& %&%afﬁédeﬁm,\% 3,798,209

pla&&l RESGDS. dk’éﬂbﬁ@dn@to@dlmsnﬁahﬁﬂt thbavii‘nn?%stﬁﬁﬁurahyl dsimilar to
RE29, 835 di scl ose and claimribavirin. R bavirin

st gga;qqgmg; qiryd hasdn viro qcélwtg GesiBg sggera]alag I-IUHAVYlfq,sss including
aCt legzyzdgegfﬁd;ﬂgi @Vﬁr ?bst&%ﬁtﬁgﬂém 1045954 QG(b(?d' ng

avivir stroentero ogy
5104 51 14, 2000) Rl bavirin reduces serum am no
t r ansf eRakavitievedupes Gersn raanng rapghase lopels|tonnermab jn 40% of

b;‘p?ttgee ?%3)61&)1‘[ & mot FEWE Ae%ﬁhéve(fs{ of TR cé%%%&e D\a}\éls, 2000).

hus, ribavirin alone 1s n

i N Thas uehaviriny aloak iRNAt bffvdlve. inAdduding ikl RNA rlexb:m/ iAdditionally,
has_significant toxicity and is known to indug
an&bpurinfas signifieant foxigity sl isdgiosiete lFléFcen%ﬂ?BPﬁerF&B?Vlnn is not

: % [
" appPed ot oot RA HRNG  ihap BeGEHY At libiion with
t r egtbrfaoh atphatde\er iltetferon miphai2d far tedwatmend of HEV.
nonophosphat e dehydr ogenease i nhi bitor that

Ribavirin is a known inosine monophosphate dehydrogenease inhibitor that
does not have specific anti-HCV activity in the HCV replicon system (Stuyver et al.
Journal of Virology, 2003, 77, 10689-10694).

Combination of Interferon and Ribavirin

The current standard of care for chronic hepatitis C is combination therapy
with an alpha interferon and ribavirin. The combination of interferon and ribavirin
for the treatment of HCV infection has been reported to be effective in the treatment
of interferon naive patients (Battaglia, A.M. et al., Ann. Pharmacother. 34:487-494,

2000), as well as for treatment of patients when histological disease is present
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does not have specific anti-HCV activity in the HCV

replicon system (Stuyver et al. Journal of Virol ogy,
waQes003id7 10689-10694). 25 Conbi nation of | nt ecTaIS24/012472

and Ri bavirin The current standard of care for chronic

hepatitis Cis conbination therapy wth an Isphg\
g M ol i e ERurPbrA13A1136n 28). Studies have shown

%hé‘f: {n%%%n @%nq% ﬁ’aliléé’a{lﬁ§ ed%%%érglgtoeﬁﬁgﬁt@gpt%fgergglpha/nbavmn

t I esthBRBtion Srdpftied ©roombiitioa thmhp}ewith upBegyiated irdgrferon alpha.
A M et al., Ann. Pharnacot her.

ool hlh st g it ot S11eg15A°YHOR SR sepbination
eeg%)eul ﬁcl&]{}ﬁg el‘[}:ﬁnql}ﬁsls\/\(h@ﬁfgé/ 9‘91?@0435 Pﬂfn@%“f%é?@}ary L.

3) tDlaﬁﬁt 10®). rllﬂﬁﬁ)matiﬁnuﬁexapy IneithePBGNT RQIﬁ@t(pqgn‘@rferon alpha-2b)
pa ients Wt epat.it d I
need f BESHL zQIrﬁﬂ a/r()ﬁ}lqlgg{ﬂsnp, ﬁfS%Sg%g?sH!ﬁ% eeqyﬁxga]tﬂggk; fom  Schering
(%gﬂg?ﬁtmf | OREBREORRY (S’bﬁeli’mgn@%ﬂ%hrﬁfoﬁy a8t £16d @@ approved in

wever, as w th nonot herapy, ni fi cant side
ef f;embmaﬂew ewiip mrrRﬁgI@oAbu(marfmn 5a1p1n1ae pyecomblnant Schering

:‘ gc!‘)é%i-fg hem)I °°lh§ I?)a\}J ]ib‘l‘%gg ygpégﬁﬂn?ﬂaﬁﬁ%n% er agha'za) and
W gg@sh@z 1‘i‘ﬂ1 (Regtinke "Ifh%eORlv%f PharmedeticaRibosphere® are

RE bavi r| n, USP) capsul es are avail abl e
fralmﬁppmwed]ﬁ:rﬂ@mmmanﬁ(tf ICREBETOL(r) (Schering
Cor poration) has al so been approved in conbination

with | r fyeHo a |
L PR elbicaribh M PO/ BHPNE RO %05/9«(;91)@ Wany1/81359, WO

gp@%mmemﬂdnl\’é@f @3/02440 phhy28¢heaing Copprtiog( disclose the use of

ribavirin T Ri Ph

R BEGHHER peyToRRADy S0 ABAODC RO R Bk (EHE Bpement of

"%C\?%Cﬁ“?hﬁlfc%ﬁb@ﬂoWO Y9199039623 99M680 06)/a3d WO, 004355 by
1359, WO 02/ 32414 and WD 03/ 02446 1 by Scherj

Coitfudfimarnneba dﬁosh¢ b aldeedigglesothe U plpgaviited interferon alpha and

interfero nd rl on thera for
t nalter Bachamen et kTR RS, o oo 15
194, WO 99/64016, and WO 00/ 24355 hy Hoffmann- La
Rocladidional Matlds thi BenoBlvivirgdagdafedtionsegy| at ed
interferon al pha and ribavirin conbination therapy

B

antespydciaily legatitis Cf ¢y clrraniyvindedesy. i Bpaifi¢ orshitors of HCV-derived

g;geg%rg!gsl %/qqgsg%%%}a%sgol% }qé%a glg {)ent Ie}'/as 1%1151\{\6 H ‘are being developed.
Drugs that inhibit other steps in HCV replication are also in development, for
example, drugs that block production of HCV antigens from the RNA (IRES
inhibitors), drugs that prevent the normal processing of HCV proteins (inhibitors of
glycosylation), drugs that block entry of HCV into cells (by blocking its receptor)
and nonspecific cytoprotective agents that block cell injury caused by the virus
infection. Further, molecular approaches are also being developed to treat hepatitis
C, for example, ribozymes, which are enzymes that break down specific viral RNA
molecules, antisense oligonucleotides, which are small complementary segments of

DNA that bind to viral RNA and inhibit viral replication, and RNA interference
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enzymes such as protease, helicase, and pol ynerase
inhibitors are being devel oped. Drugs that inhibit

wothsroostseps in HCV replication are also in PCT/US2004/012472

devel opnent, for exanple, drugs that bl ock production
of HCV antigens fromthe RNA glRES 25 |nh|b|tors) )
dr teghmtltn@‘st ae eveder intvestigationl (Bymedks sitngl oflnfigsal Chemistry &

gtztp(l ol P?_'C‘&r ?%?%)Ogg I?ecpr%ééegﬁ Qtn:%(l 1ndﬁﬁig/§ra'? f@}earch 58: 1-

r e@@@ia@@? an@ll&om@éﬁ@cm@cyfmfozgysem@em (20@4)agent s that
bl ock cell injury caused by the virus infection.

Furt her . npl egu roac e a SQ .

totr eapoﬁ’é‘ﬁa‘ﬁa{l %garr Vigp @@3@ 82 ¥Rl g@‘!‘{l@%ﬂ% é?‘ﬁ% family

ar 1ERENAES ahdHas hfe%ﬁkus@@% s Raabhite ot fzﬁ|vzﬁ?blﬁte§iﬁlg of potentlal
ecules anti sense oligonucl eotides, which are snma

Comﬂi\emb Rigenty. %gheﬂﬁlgltybfagalmm R HEEBSACHRILY R&ﬂnst other

hi bi t |
0 1 R QBT 3 B 0 i
| NY&sthéd #albRirus.By Sefinadbssk| andAll‘l)‘al ‘Zbﬂalha@bemvsztled/ (8Methods and

Chenot herapy, 11:2; 79-95 (2000); De, Frapc

| n0¢mp081i1¢n§I fordraating Hlaviygruses. P‘{%@Sﬁesn ﬁéﬁ@@%gsm that
Owi REe.

) ooty s 2445 RO EOL ney g b st

f aggdidst BVBVavHewevetai 1andclbaswhn§thm thwcbo&mooands can 1nh1b1t other

surrogate for_in V|tro testi
ag @lﬁyglrqu, insluding ptVym i (:Hgtgll‘ t}’&ég e\i fn?erestmgly
Can h}\glettﬂls gﬂ?ill&ﬁlton%ﬁﬁfses %&9@ d 1\{ bt coﬁfpbﬁﬁﬂsathﬁtoifﬁguﬁ@thyl-fl’

Ve agal nst active agai nst
anot-Hesndcledwides, wdsere Xomwhhdan, ﬁmhnmls @ot Eensideved. Furthermore, a

okl A FOSREE BB Sy i

10 s qu‘s HQ8L ai ni ng a rret hyI gr oup at the 2
ug‘B %%y ﬁ}ﬁtﬁ avee activity against BVDV. However, it

i s uncl ear whet her_these conpounds can i bi t othe
f I avi vi Resgde virhg (BENYY 1 ng sqiiie) agen ?ﬂﬂgngﬂe léeim‘frﬁbaglc fever

HCYD B £ WA O Bvb Gtk 8Pthe world
di Pl%iesAcg& i gté %eﬁ&]ngg(trl B%?ﬂt n%ﬂﬂﬂr?gg t hat@aj\r e °wor
2' pﬁpﬁlhwn 2e-noX: ati riskrfor Indexsiod egth thisevigisX At eﬁlmm«b@@hOOO cascs
fluorine is. n copsi dere Fur t. rnnr

sy 9 REL teapiae ﬁm}ta @é’&?ﬁ@gt AT ayRp ALy faf 8& 2fuip shildren.

at the 2° "down" position is not shomn by these

I nvent orngest DEig warug | (WISV, DEMlé)vwlmst lbrevxoaslyaknoml tgenist only in

of Dengue henorrhagic fev DHF Ac ordin
wo ARtgrtEapigal ﬁe@f&ahﬁsz‘ﬁ{‘?f&ﬁf t FlPH%Ta af?‘f? St Eutope and

' s tkhnifestati
5, OBt M, i s

of WNV infection is fatal encephalitis in humans. Outbreaks in New York City and

sporadic occurrences in the Southern United States have been reported since 1999.

There is currehtly no preventive treatment of HCV, Dengue virus (DENV) or
West Nile virus infection. Currently approved therapies, which exist only against

HCV, are limited. Examples of antiviral agents that have been identified as active

against the hepatitis C flavivirus include:

1) Protease inhibitors:
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20 of DHF require hospitalization each year with a
nortality rate of 5%in children. Wst Nile virus

wOMEj0p31@7f | avi vi rus previously known to exi st POTIUS200m/012472

intertropical regions, has energed in recent years in

tenperate areas of Europe and North Anmerica
pr esent iSmbsteate-hassd NS oprotease mhibéters (Attviond qhgbt PEEMO28/22496,

mani,festation  of VWV .infection isf | tq 73
T BB e Sl SRR o Gl PGS, g 2507
OC AU RNACASall, Prégacatioalindense dfninkiad aSidaderivatiasscadadiiviral agents,
reported since 1999. There is current] ﬁ_no preventive

t r ézermpamtPagént Henp. 1@5@99@4974;@@@5;;\,@. ibi{ggs (of \ferige proteases,

vi rus. ipnftection.. I I p i i . .
v DA Hohe SR KT PIRRY, e, P m i inlucin
antiphiakébaragien bhisd hydrbziheuteash eshinhitdtors thae@rmmatecinianeelectrophile
agai nst the hepatitis C flavivirus include:

Pr 6ienae 2 bepmr rasidsor phegphonsse (biies et et a1,3 %e%gtitis C inhibitor
OISR 1 SO b tigiarss

wood et al. Cl WD [ 22496, 1998;
Attwood et al., Antiviral Chem st Lﬁiband Chenot her

1999, 1MNomgbsizatg-based: NiGonraseasy | inhibpprsysiichl Py 2 aFihydroxy-3-
use.of . am ' ' ' i -y ;
e GRS SIS 8 BRI PB S R

KlfS fb@rﬁhzﬂﬂcdﬂdh&,e%_gr% V\bzﬂ, pEist647 | SudoyKhep adli Mingvigal Chemistry and
prot ease, P 98/17679), ingludjn

al SHigrethsEmRYd 9 %8nd> H@éia%h‘é‘mgegi)}"g% AR R348, the former
th hnat.e.in. ' i i
A 18 B A e LA ikl 88, Bulp 00l o pr

i niphbidxypheré ptauperaalsd bejug syveRigatadd 99/ 07734) are
bei ng i nvestigated. Non-substrate-based NS3 protease

i nhibit S AN OXY = R

ot o b SREN. AeptfendnrchEHADIYa BV protease inhibitor (Chu M.
?igggBE,gggﬂh;&gmﬂ(ﬁEémﬁm31:’12%9-7%3;3&99&). IrCammythieYi eatipbnby the same

, 43-647; .Sudo, K. et_al, Antiviral. Cheni st.r

anduthore ¥t Hed Hoy3, isped éfonistbs‘ g G s GBS, was
an 078, r . i hpt n #; i .d o
T
parGhenmidtan deypize AI9A9H1063). ar Naminsalab giotagcy nagagitst othe edCV NS3

é?@?gggsg%gﬁﬁ heeeg %Q{Kﬁe eye Ieﬁ?sqgﬂ ?tiserle}rﬂlél}é%bitors based on the

Leth frSmaledulé %gﬁn Z?ﬁ%in 4 998hted | Ford MR ek a8ASRifhiBitor of several
t he same aut hors, 351633, isolated fromthe
f ursguise Protaasés sucluas §r grisens piotaasss Aand B, deshiyhfoiragsinschymase and

Pr Ol EERS, (AR MK of S 'biblneitisrd) 36:1592RIA2 g7y

Several U.S. patents disclose protease inhibitors for the treatment of HCV.

For example, U.S. Patent No. 6,004,933 to Spruce et al. discloses a class of cysteine
protease inhibitors for inhibiting HCV endopeptidase 2. U.S. Patent No. 5,990,276
to Zhang et al. discloses synthetic inhibitors of hepatitis C virus NS3 protease. The
inhibitor is a subsequence of a substrate of the NS3 protease or a substrate of the
NS4A cofactor. The use of restriction enzymes to treat HCV is disclosed in U.S.
Patent No. 5,538,865 to Reyes et al. Peptides as NS3 serine protease inhibitors of
"'HCV are disclosed in WO 02/008251 to Corvas International, Inc. and WO
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Chem stry Letters 9:1949-1952). Nanonol ar potency
agai nst the HCV NS3 20 protease enzyne has been

wachis@osid7 by t he design of sel ective inhibitorsCbhasemd/n12472

on the macronolecule eglinc. Eglin c, isolated from
| eech, is a potent inhibitor of several serine
pr 02/@8138% amdl (W\O 4/1®8256 ite SakerpngoteRetation, JhdVanhibitor tripeptides

S BAER s PTIGR BAET S

Ireidll Sl RS R10B0926 &0 iIBHMAI Mees $o;ir1b‘rt hBiatylegdpiided as NS3
25 For exanple, U S. Patent No. 6,004, &Séat 0 .
Sp set protedse 1n1nbﬁpz§s@% HCY| a8 sdlﬁffl°5@§15¥’ev\l1(3 0243}t 7@ Schering
bitors f nh n
Pa QFROrgLon. 5, %azgifgdl}lérgeg ang S8 %91‘31@ pﬂﬂg gglébl%é of HCV are
SY QiddRkéE i WO2/E8198 b meﬁng tJospdTatior ansd NB3 02/48157 to Bristol

protease. The _inhibitor is_a subsequence
subdyarsiiSquibb. t WEO Ne§A1 1678t tea¥ertesy T B tserica a5t WHe02/48116 to

T ARG Sl s el HER, ploRs QRS o6 167

Reyes et al . Peptides as NS3 serine protease
i nR) Bihiarodidive deriyigives meich shewasleyantinlipytion/ip gsoestsephase HPLC

OB BRSSO B o GBRAR S Kt

gc %szﬁgsz@@hglwm 32HEVB), mbp&mndllg'rco&ﬂpgnﬂﬁﬂm&s&gﬁr possessing a

isclosed in U Pat ent Nos 534, 5 )

andusd ximeagsy] meieiyenbstiyed Withgeonsi %ﬁg ‘RD%D 5205 and RD4

02/§q9§)926 to Bristol Mers Squibb. Diaryl peptides as
Serine protease inhibitors of HCV are di scl osed

in WD 02/48172 to Schering 5 Corporation.
| mi3)aTblasolitlinesnansl benzmstidesidentios st Kakinchinli gt plor/s EBS Letters

Cor 827%&%49? ?ﬁ‘ge 55% EQF %1%%1'?%5& stc ’?%%er s’ ?]uizdk') ;246;

WO 98/ 17679 to Vertex Pharnmaceuticals and WO 02/48116
to4) Bmphemtwvmqmr@qa pbisessingactiviy againstiaovtepiegh @aeS-PAGE and
i nhi bi t

S B Rh BPEBhRUBP el B s

Wi tsia &0h N%iﬂft:ﬁwm @D ab RiRITBdRND INSRNT 5%, saybgmwesz) and Sch
et a Anti viral Resear ch, 1996 32,

es @édﬁ%ﬁ |1yolg‘@d-p’@mndthpq[ﬁmg@2§gnzc¢@gg @fgs‘,eﬁ@ ym, f\y@gg femonstrates
%&g@%gma%gélet tlogklbgéi [’r{iﬁy a(% | %gg ?ﬁgwgaﬁi}adi{c‘l s Medicinal

benzapiistiBster 98 ouHi1e82); n Kakl uchl N. et al. J. EBS
Letters 15 421, 217-220; Takeshita N et al.

ph?ﬂaﬁeﬁiﬁgﬁ Slalgl ﬁ%ﬁméﬁéﬁés(éﬁ x &1 aé‘?mééﬁm?sggg ﬁgstlfabns and methods

Pr gheaefmet 8f RPatitAGE 1B9dPat. No. 5,633,358; Diana G.D. et al., Piperidine
derivatives, pharmaceutical compositions thereof and their use in the treatment of

hepatitis C, PCT WO 97/36554);

6) Nucleotide polymerase inhibitors and gliotoxin (Ferrari R. et al. Journal of
Virology, 1999, 73, 1649-1654), and the natural product cerulenin (Lohmann V. et
al, Virology, 1998, 249, 108-118);

7) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to
sequence stretches in the 5' non-coding region (NCR) of the virus (Alt M. et al.,

10
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aut or adi ography assay isolated fromthe fernentation

culture broth of Streptonyces sp., Sch 68631 (Chu M
weno@loo3i4Tet rahedron Letters, 1996, 37, 7229- 7PBRUS2md12472

Sch 351633, isolated fromthe fungus Penicilli um

griseoful vum which denonstrates 20 activity in

SCIquutoll@yL 6905 23XTAV-TI7) awgripleptifes 3R0-348 qemiprising the 3' end of the

anl c I t

S AL o GBS LR o gV
Co'(‘Rﬁ‘Md& alcgmﬁéstdf Q’W&)l@dlm haels589E399; GabderisUt euIﬂ Journal
hepatitis C, U S 633,358; Diana G D. et
al of Cellyer Pli}’sm@logjdéﬁwa]t&lvé%l -25Rar maceut i cal

conpositions thereof and their use in the treatnent of

25 SerE’ihlbtlﬂo?s Gf TRER-YE3cAdént Spatklatiof) gkktﬁi a0t édal., Agent for the

pol'ymerase inhibitors and gliotoxin (Ferrari R
JOlPrmhtlmt anck/treaﬂn@g@pf hppadis @3JapasaoPatgsyyfub. dﬁr&éﬁ%‘m Kai Y. et

nat gr (SEVQ' 1%gu h uI (?gltf&é%@&ng{ ﬁ%atnesgete%at&lt ‘Pub. JP-101 01591);

phosphor ot hi oat e oI | godeoxynucl eoti des (S- CDN)
copl eRitokgmys,t sich30s swgigeseeresistaneritoaymps (Mascigk, D. J. et al,

1o ol WA ISy U Bl 00

éo Ya?ﬁ)eZ &1, afd U810 89% NES5, S5 534 dOEND, 054 todDraper B al.;
NCR and nucl eoti des 371-388 |located in the

core codlng reg t he

Ar dR) uclggsidg q:@fqg@&avq 8l59 begrhgeveg@%dglgrgjt\ﬁec%qaggeqt of Flaviviridae
31}5 qsournal of Cellular Physiology, 1999, 181,
251 g% 5 8) Inhibitors of |RES dependent

translatlon | keda N. et al ent f r the
pr event iléenis Rhaxmacgyiicalt diseloses 6&? PG e @ﬂa%]a@ﬁ@]%eéi nucleosides in

Patt ttregtﬁ?enft I ﬁgﬁggg 1588 a@lulejgd ficviland #%ﬁ@ﬁﬁéa@ Nin@fffernational

VI T anese Pa
J Pgllﬁlhaalﬁﬁll)los 9y OR) Inea2iremd War 61/9228?1,1 cSpaxsficallysa snetlmad for the
ri boz Maccj .ak at ol
30 treg %be@@ef %w&lstlﬁﬁ?sté%faeéﬁbgbv %%’V‘*S’é‘ﬂ{%ﬁi) in humans

anﬁ thlgr 964t ahnh1® 1@3&1986%@ iflthe Iﬁ@xﬁxupbcﬁahcaﬁbﬂ”that includes
9,253 and 5,610,054 to Draper et al.; 1

0)
Nu @Hammstrdﬂnganleffgetlmlmt eba bindegicRlyeictiped’, £5P' etvi-branched -
treat t of, Fl. VIVII‘I ons., Jden

P R Bl rrEsPat &t p obBiopsrliGlly’ S SmabPaMY 'y, drride thereos

NUGHRRSILARS dither hidBe bf BREIRbihatddn With\eh¥ihet 8@ fviral agent, optionally
(including HCV) and pestiviruses in International 15

Pubih agphainmaseniically\acsapiabdodaerand WO 01/ 92282.
Specifically, a nethod for the

WO 2004/002422 to Idenix published January 8, 2004 discloses a family of
2'-methyl nucleosides for the treatment of flavivirus infections. WO 2004/002999 to
Idenix, published January 8, 2004 discloses a series of 2' or 3' prodrugs of 1', 2!, 3',
or 4' branch nucleosides for the treatement of flavivirus infections including HCV

infections.

Other patent applications disclosing the use of certain nucleoside analogs to
treat hepatitis C virus infection include: PCT/CAOO/01316 (WO 01/32153; filed
November 3, 2000) and PCT/CAOL/00197 (WO 01/60315; filed February 19, 2001)
filed by BioChem Pharma, Inc. (now Shire Biochem, Inc.); PCT/US02/01531 (WO

11
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flaviviruses and pestiviruses) in humans and ot her

waasds/oasi4mal s i s di sclosed in the Ideni x publi eariuse®4/012472

that includes admnistering an effective anount of a

bi ol ogi cal | t 1 4' - 6-

 SoL0RBBe ey 35 imse REBAIS osesup 2 Byih: filed
d

?LJ@%%Yﬁ%&Y)@%} ?ﬁ{ ano%%% aAENIHL, ei’?ﬁ"/]?ﬂ’é)’f‘%6§i PR @1/18404;

r-anti'vital agent
VDﬁnthﬁﬁéd YAugut alpmt)m‘ﬂcﬂ%ﬁ |h§/aIRonhe;cm&btP£HI @ublicatiosr Nos. WO

b i o
d %%g?gpug%h%%ﬁbﬁ'fﬁs i nfections. WD 2004/ 002999 to
3

anuary 8, 2004 di scl oses a series
of 2' or rodrugs of 1' 3',.25 or 4' branc

nucl eos W@ s2404/0G73 2t1i0eM%ﬂfsrﬁ‘ Gp- disglases r"“ué“ml‘t’er ‘of nucleoside
infections in
pprTEAPS Rl O ity b REG A RRAERICA, WAl BBlymeresc. The
anﬁi;&&%ololde@ dtsbb?éd hmp?lust psblation usrei piiewtilyn2'imethyld:hydroxy
PCT/ CAl 01316 (WO 01/32153; file Novenber, .3 0
anentEmehanrisosids. (WS @2?%8%%@0 Prerdly 'F%[b%@}s}le‘fg‘%y)% 2002,
20 | / c methyl-2'-
3 g‘cj:s}] logh ‘Irnl%@? P EMifHe oS VA ARSI Be 2 methy
&82@&4‘1)@&&4071% WOOIS(MZ(B)%EG) Ite dVigeoluetr 9l. 1CB$01®©€)21) series of

and CT/ tJ502 03086 057 file
206129m%° qgige B{WWW@Q e itorp i %49 e BRAHY \Pbﬂymeme

b t 091 I b leosid
g&;‘l@ C%[L ﬁ:@cg ﬁ%ﬁ‘%@ﬁ‘g% dlgélosegggdfégﬁ(%?l(ﬁg 3%%& i%uc eoside

2oaax)vatm 21 82 98¢ful for thedra@tmaine of HEYV md@tipngnd WO 5
02/ 48 165- by Pharmasset, Ltd. WD 2004/007512 to Merck

& Co. dipgql pjffics oﬁuﬁgerW?f 99‘M§g¢l°stb d@moﬁio'mﬁ’%?ﬁ%l entitled "2'-

di scl osed as I'n Itors of RNA-dependent "RNA viral
poFjusesaskzosidbe dlsnlcstee dbé des ofl et 2 fupnonu¢ieesides to treat HCV.

bl | )
DLk ¢ Piteoaton o Pk SPssa B0 Diieriy <o oor £1ctugpongleosides
pufl sbl%géasd ‘}% ity Wy 272" 4R8ronud Rodi SChRAA SfoR thA tr8fnAN 45 h@]ﬁatltls B,

pyrimdine vative nucl eosides of the 2'-nethyl-2'
hy B H B st ahnmtmahcsellulﬁ@pz@rfmt)@@oibe Posubsitwntds digrlosed to be

di scl.gseg g, seriges of, t.hionucleoside derivatives as
i ni‘ﬂﬂﬁ’(ef)ﬁ%e ?&Nf EAFERE RNA viral prol ynerase. WO

03/ 105770 to Merck et al. discloses a series of 0
car bocy @ldrap netclaboOné Sesiony 3,i HepatitisatC aYisusisBlayiviridae; 16

f orIntEarrr]lgtlgrga? aéon?éargrtlceofm iVIII‘rE]l{ %géalqcrﬂs(Apnl 27, 2003, Savannah, Ga.))
described the structure activity relationship of 2'-modified nucleosides for inhibition
of HCV.

Bhat et al. (Oral Session V, Hepatitis C Virus, Flaviviridae; 16" International
Conference on Antiviral Research (April 27, 2003, Savannah, Ga.); p A75) describe
the synthesis and pharmacokinetic properties of nucleoside analogues as possible
inhibitors of HCV RNA replication. The authors report that 2'-modified nucleosides

demonstrate potent inhibitory activity in cell-based replicon assays.
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al . SOraI Session V, Hepatitis C Virus, Flaviviridae;
16r¢§11¢athii1t ernati onal Conference on Antiviral Research

(April 27, 2003, Savannah, Ga.)) described the
St YLt OfiRr Eiﬁftsd:énahaodseéo@tpdmadw nxpslwmg 1-amidibfallegdcyclohexanes (U.S.

nucl’eosi des for inhibition
(OPaﬂenBébslﬁa@ﬁMMH@pﬁql@l@ aélj)s\/l"‘]fkdls hpﬁir’saw@. rla&ag]] Petr 757 to
g(gt | glngl\)a v%jfr '3;38 c?tﬁe thokidats E@%eqra@ hNGABLIA,757 to

nna escri
sy mhbﬁéérset anyl sqﬁaemaﬁianmeinepbm aqds (U.8sPatf Noub)8d696ddo Ozeki

anal ogues bl hi bj t
regt ak%aﬂﬁ-ﬁ%%sg}?pgsolaqﬁtﬁb;gz{]spéﬁlgrqg{tf r@{S ;lp(nga] 15,'888 905 to Diana et

nuc
co 1 > b3 eg\églg 4 BORARIEA . 5,2@5@ Nfov%%g% %E? % Vil dt\iL 3 Ypollyadenylic

PC’iéluﬁéﬁeéﬁxE& JUTR PO Ners,496,546 to Gaag eBels)s andldeoxymosme (U.S.

S G B o SR s
i h ¢ g&% %t% epdﬁht Rfi8dts AP PARAENDPSH3Y, Q§’7 ﬁf Tefites alfU. S Patent

nucl eosi des on HCV RNA~ | i catl on,
11NGs(R26,859 S0 Extarseolusirddiobias N 0690)), and piperidenes (USS.

m no- al xanes Patent No. 6,034,134
%@nHNgt%#&?@gﬁE B 3); s (U S. Pat. No. 5,922,757

to Choj kier el al.), VI tam n E and ot her anti oxi dants

(U13) (atr cdvapound® Eﬁi',réfﬁliy inpredinggak peelirdcal slevglopment for treatment

squal
5, gj@g%qis{a(gsm adl n%@{l ?%ll?caeafnter?euﬁ(m-‘?o by%tchermg-Plough IP-SO1 by

N- gg%g%@g, R/fb?ﬁﬁe){)b)ifbl-(‘\@éﬂ@?)t by Vafibel, ANUNT ABBVE®NSymmetrel) by

to Diana et 10 al”. ), benzenedi car boxani des
( UEadoRabs ShvaySHEBTAZYME® iy BRE IDN-6336) by Idun Phanna XTL-002

D %égﬁ%ﬂy | I—t[éV(ﬁﬁSg » e{;‘b}’ all c‘éﬁ@«éﬁaé éhgg}))%h‘gg by Impyng Globulin) by

F’at ABP. L]§ @%&Rﬁ& b I@N/Rib@plﬁhrﬁat \amRAMmmE@nb agN/Ribaph
I\é M %91?874 to Colacino et al L apharh

AR ARING. @yrpoeniphid) S aEmagmgcmaans teyBed ftectoron by
Pat
o i e”@%@g@@{%&sgﬁn& | QORI fidB) oy Rl $X 950 / Ly

570310 by Vertex/Eli Lilly, ISIS 14803 by Isis Pharmaceutical/Elan, IDN-6556 by
Idun Pharmaceuticals, Inc., JTK 003 by AKROS Pharma, BILN-2061 by Boehringer
Ingelheim, CellCept (mycophenolate mofetil) by Roche, T67, a B-tubulin inhibitor,

by Tularik, a therapeutic vaccine directed to E2 by Inno genetics, FK788 by Fujisawa
Healthcare, Inc., 1dB 1016 (Siliphos, oral silybin-phosphatdylcholine phytosome),
RNA replication inhibitors (VP50406) by ViroPharma/Wyeth, therapeutic vaccine
by Intercell, therapeutic vaccine by Epimmune/Genencor, IRES inhibitor by
Anadys, ANA 245 and ANA 246 by Anadys, immunotherapy (Therapore) by Avant,
protease inhibitor by Corvas/SChering, helicase inhibitor by Vertex, fusion inhibitor

13
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15 Patent No. 5,830,905 to Diana et al.). 12) O her
conpounds currently in preclinical or clinical

wdevwslopiaent for treatment of hepatitis C virBET/US2004/012472
infection include: Interleukin-10 by Scheri ng Pl ough
IP-SA by Inteneuron, Merinebodi b (VX-497) Vert
ANhNTAihhdﬂE( T)cell Syemamst hyeCyllExSys Epripmesse méehl%gw Biocryst; targeted

L R Ui

C Cl\lqug idtedy): ﬁﬂ/nbﬂNABiy QHNOXV BNy )anh;ense therapy by AVI
aphar m

ZAmha(rm)t @W&R%gyg B Dybigonsheerapniior fymeihjon Medical,
ﬁ}f"{%’rﬁ%ﬁ‘é angﬂ or ?E’ e%xﬁe%}u)?%@nf’ %%XB%L%H Bquibb/Axys,

57@311&1 Wacles tl&xiﬂéhtlc tvaddine, blyT 1&)61)481’,1323)5/ Bl lsy Jnited Therapeutics,
Phar maceut i cal / El | DN- 6556

|
P FFafaRREILF eiss, S EolRPTRS OOU P SARMCH BT echnologies, RES

Bl ' [ |P§drfﬁ &ai hﬁemFERGEN® terf
(ny%g‘henol ate no elta?ﬁ%’)b%m%gche 1@87 S st ubulin (interferon

| nhiphiat@r-]) blyy IftefMune, OMNH?@;&@N@& |(uatwécim@rf¢m)ed:yedvlragen

fgﬁB%%R%q{ uft:%ﬂo lég%%%\l clenc S, S@@E@b (%nglj}gr%ﬁ ®eta-la) by

sil t1&iabh B FIbVIc@RREEDral ¥ eron Alpha by Amarillo
rep&géégtelf&gﬁsﬁﬁlﬁlé%% ors (V2>50406 Vla;oPhar nma/ V\xl/)et hy

t hBiapiarces intarfirore S0y muéﬁrrem 1Jau tanér lyyetrrpr gamma- Ib by

Va;ﬁ' Q&H‘A%AEE‘ZE ne/ GﬁﬁeagcOr(}fyefﬁﬁ%@m&?hﬁc‘%osﬁg HCV ypolymel’ase

( Triﬁ{lﬁi%l‘" RBOPMLANROs prodiiss Sdseeng symeRdidtiorwitly [FN and ribavirin.
Cor vas/ SCherl ng, hel i case i nhi bitor by Vert ex, fusion

i nhi_bi tor 200 /OO 147 P /USZOO 012472
Tril ég glmlipaliyeq seygral gy 1(;91@51' dlé;ggygl ug wﬁr‘% gi’écussed above,

| Nk i £06BYntR ACT¥Rus ph@sl'eg %@%@vel&ﬁiﬁeﬁ%ﬂlﬁd fr¥atR¥ntPICYV, are

Therapeutics, "Dication by Imtech, Int., protease
[ nIsuimnrrlamzedbgfloWgouron pr ot ease i nhi bi t or by
Chiron/ Medivir, antisense therapy by AVl Bi oPharma

arftDgnse t he| MreghiyisiyFairget, hermp(ipnm'aey by Aet|V.8nStatus

colna hyv M r| v ancn

ot
T I T CUo o

\Vz
i {BIBN-H6loy NS Seringpeaieaseiitifor AlBe gxg gAY on- Vad@hase 1T
t herapeutic vhcci ne, by Tr| pep ut e@em Uni t ed

Therapedt €55 BrHoteasSe; het+ease—=a NeTase
i (B 15108 1 by égﬁiqnéﬁbfﬁ% nol ogi es Iﬁlgég)faq nhi bi t|drgse I
by I musol , RBEWEL?U‘P@ @%RN armaceut i cal' s, | NFERGHN(r)

gra et |. unnlt ol Pfé:ﬁg@%‘“%{)@%r algg:]e' Vo %Lbé ,:sz(ur)\lk L;Phase I

H 28%”0"‘3 SEIHRNEE of HCRPRNA ) (1 n RIchBr on bet a- I|@hase 11/ 111
by es-Serowﬁoly@'g%g I'nterferon by Bi oMedicine, |Oal
y

Interferon Al pha rillo
VX-497 IMPDH Inhibitor Vertex Phase /11
JKT-003 Inhibitor of HCV RNA Japan Tobacco / Phase I/1I
Polymerase Akros

Levovirin L-Ribavirin analog Ribapharm / Roche | Phase I/1I
Isatoribine; Nucleoside analog Anadys Phase I
ANA245 Interact with TLR7 receptor

Albuferon Immune modulator Human Genome Phase [

Sciences

14
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Bi osci ences,

I nterferon gamma-

i nterferon ganma,

I b by InterMine.

interferon tau,

Ri gel

and

weéheosmagnt i cal s is devel opi ng a non-nucl eosi deCHD¥2004/012472

pol ynmerase i
bei ng syner gi

nhi bi tor, R803,
stic with IFN and rib

virin 15 1'2\

that shows prom se as

f] Hnghyfexg‘en S€

diset

Vigmaune; mq@éatpg ati onal

clrltfg@unq ncl udi |

]é’?hase I

bver al
A Vikeh20 phase

CV, are sun
bnpany U. S.

ssed—-abeye t+hat—are
@B‘F’ltﬂ’é‘?/@gynent for tlh
ggdpr@l%h w. Drug Mg

2061 NS3

CHLIy Y

L%ertetxeat ment of

chani sm/ Tar gé

Ser i ne- pr ot ease

Preclinical
pt

D

"RCPI § or Boe

flhhibi;tﬁf offi@ve Il 1nge

|Subkring BloSgh 48(

) Preclinical

hti sense / Rrevent

SIS/ Elan Phgse Il Transl afion
RNA Vi r am |dNS®4Ardieasy of Ri bavijrin Ri baphar m Phase

NM 283 | nhibitor of HO/RNA+d Ly

REARr ase VX-
KT- 003 | nhi bjiRAAYMERSHCY RNA Japan

Iﬂbrbltﬁﬁﬁﬁgﬂpym& ‘?olr u\; e‘[%’llgﬁgugﬁzs;el I lPihij‘SGI
0] Tobacco/ Phase¢ | /
Akros—tevovirrit=Ri

Dr\l e acla

P

Blgp\z 086,/ Ho | sat F?%kaﬂmﬂfwyéfﬂ Phase I

%'__g'g_—hﬂ—g_}—'ol<gnm

Roche Phase™ [/ 11
B.}Z‘?‘@' de °“°‘f‘n OPEAMEVIRRAE |  AWsche T nteract [whhde I
receptor 1 Ve Human Genone

V] er% on I mune nodul at or
ase | Sci ent WO 2005/ 003147 PCT/ US2004/ 012472

Peg-Tnfergen 1 nmune nodul at or
VX- 950 | nhi bitor

Dot ety e A

Ri

I nt er nune Phase |
of HCV Vertex Preclinical NS3- 4A

0
ea&g&%@&{h@ﬁ E?stcg{ragd" e treatment of
g8ler PHe®ss | of pl‘?épﬁﬂﬁi.aWO 00/09531 and WO 01/96353 to Idenix
Pharmaceuticals, discloses 2'-deoxy--L-nucleosides and their 3'-prodrugs for the

treatment of HBV. U.S. Patent No. 4,957,924 to Beauchamp discloses various

therapeutic esters of acyclovir.

In light of the fact that HCV infection has reached epidemic levels
worldwide, and has tragic effects on the infected patient, there remains a strong need
to provide new effective pharmaceutical agents to treat hepatitis C that have low

toxicity to the host.

Further, given the rising threat of other flaviviridae infections, there remains
a strong need to provide new effective pharmaceutical agents that have low toxicity

to the host.

SUMMARY OF THE INVENTION

§

There is currently no preventive treatment of Hepatitis C virus (HCV),
Dengue virus (DENV) or West Nile virus (WNV) infection, and currently approved
therapies, which exist only against HCV, are limited. Design and development of
pharmaceutical compounds is essential, especially those that are synergistic with

other approved and investigational Flaviviridae, and in particular HCV, therapeutics
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30

HCV- 086 -- ViroPharma/Weth Phase | R1479 | nhi bitor
of HCV RNA Roche Phase | pol ynerase Nucl eosi de

wonrodroogis7 have been previously described for tRET/US2004/012472

treatment of other fornms of hepatitis. WO 00/09531

and WO 01/96353 to ldenix Pharmaceuticals, discloses ., .
2' fatethey ey@utiom | wentingels standards eineludings mage (gffectiyg combination
th§5§ treatment of HBV. U S. Patent No. 4,957,924 to
BeHHAFp di scl oses various therapeutic esters of

acyclovir. In light of the fact that HCV infection has
reached Thpi prestrt imestion provideiniade, QHIR Haexy-2 dfjaso-2'-C-methyl
effects on the i@fected atient,. there

St BB DL Ik boF g8 TR PPl S Ftib of PEgfue thereof
ag %{'}(ﬁl ‘cth%] fsd b€ %ﬁchhﬁ&ﬂﬁdtﬁl@ 6 tnRatealaMe dOWhodiOinteiddCiwith a virus
to“the host. Further, h

i r given the rising threat of other
f | defoufzingdaetht Flenviring famflyr mchding hepatitis .- Wiegt NededvVirus and

havEIPE et g TEbty 10 et 08P GORKARP T e pagochl Hhvetion show
! W%@Iga]i?stmﬁfo%irh;ﬁ RUEToRHhbes (}[-{Ig?ra@é/ §iAll (80 nm), nonenveloped
t o (

treatne Hepatitis C virus , .Dengue virus .
( DEMesothat\esntald laesingletstragd\niponielfiscadid genome within an

‘rent | t her apj Whi i . .
RS, bR Bl bl ot whin
Ph3kIIRES Uhé GRhed OMREIRHES ((SolRVEASSs] 8bxsacisipeieisas Igyoups A and B,

those that are synergistic with other approved and ,
i neesavimyaes, onambetedy ievterqvariees) afed | Hopapyires Repaihy, A virus).

DR, 17 VAGHE PO ETTIET BN o o

ef fiRghéntl sRGERRAtWEN thd behapheawld, Tsopiaeyeitis, croup, pneumonia,
i nvention provides a )

( 2'o¥jis medipeandiasthmar ¢xgesrBatdNSC- net hyl  nucl eosi de ((3-D

or (3-L), or its pharmaceutically acceptable salt or

prodr ug THaaheSfer had e thbanéigRetedl diseovergalgabindSsubstitutions on
the treatnent of a host infected with a virus

beltlen i @r thoL trhuelepbides of Hecpresenk iveption A@peidigigpter specificity for
hepatitis.C. West N le Virus and vello LI :
gt G s ML FC ot bRe oSk Sl R i fration o 2
shast. a¢hé V@ htiad AldSinclubéN @ \hdthidd fdfhiréidivierd) FRA/FRNE infection,
are small (30 l\/h&, nonenvel oped ) o
including hepatitis C virus, West Nile Virus and yellow fever virus and rhinovirus
infection, that includes the administration of an anti-virally effective amount of a 3-
D or B-L nucleoside disclosed herein, or its pharmaceutically acceptable salt or
prodrug, optionally in a pharmaceutically acceptable carrier or diluent, optionally in

combination or alternation with another effective antiviral agent.

The nucleosides of the present invention, possess the unique properties of
having greater specificity for the hepatitis C virus and lower toxicity in culture or
when administered into an animal. One potential, but non-limiting reason for this is
the presence of the 2'-fluoro substitution on the ribose ring. For example, U.S.
Patent No. 6,348,587 to Schinazi et al., discloses a family of 2'-fluoro nucleoside
compounds that are useful in the treatment of hepatitis C virus infection. In contrast,

are 2'-methyl subsitututions such as found in 2'-C-methylcytidine as shown in WO
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viruses that contain a single-strand ribonucleic acid
(RNA) genone within an 10 i cosahedral (20-sided)

woapsiod314RVs bel ong to the Picornaviridae fam PgT/uskiogh12472

i ncl udes the genera Enterovirus (polioviruses,
coxsacki eviruses groups A and B, echoviruses, o
NUIZ064/009%Nteidenix whersin the el substitstigthepdhe npejeggide ring at

virus). Approximate 01 serqtypes are identified

curth tH°§1.t1°€2I‘ﬁ ?R?\?P?‘iﬁé%go]]?%&%@t frequently

associated wwth the common col d, nasopharyngitis,

croup, IRl @Né, aspdd, theiantisiraitydefectivd naskensrde is a (2'R)-2'-deoxy-
exacer bati ons. The invent&\lr has made t he unex

> ect ed
di g{;ﬁu@ﬁoﬁ't@met]@ﬁ @uoleosida, di-Piog Or1lg X 1t§rphapﬂ%pet1§ga@tyoarcceptable salt
or oL e AR ar By eRSPREAERT | 0V s Be el 1 as

exhi biting I ower toxi cit?/ fol | owgggeadm nistration to

a host. The invention R i ncl udps a net hod for

treating a Flaviviridae infpctixan,

hepatitis C virus, West N fu ahd yellow fever

virus and rhinovirus irﬁ%cté ,Mlzt’ﬁat i ncl udes the
al |

20 i ncl udi ng

adm ni stration of an anti-vi effecti ve anount of

a (3- Dor (3-L nucleoside disclosed herein, or its

phar maceutically acceptable salt or prodrug,

optional | y i rwhkergihar maceutically acceptable carrier or
diluent, optionally in conbination or alternation

W th an C(g er ﬁe{sta &€4 h‘%ﬁraﬂg%'c(\!ﬂrﬁﬁ% ofBRAificdpariABer ﬁyrimidine base;
nucl eosides of the present 1 nvention, possess the

uni que properties of havin reater specificity for,

the hepdb) ti sXds @rusCHndSe Vs Neadkyle ﬁgwi &?é W91t Kgeamig), C(W)e,
when adm ni s [ animal. One potential, but
nonJilﬁ?@?%&sggggheﬁg¥ﬁ#gis is the presence of the
2'-fluoro substitutiop on the ribose ring. F

or _ _ '
exanpl e,(cl. S.R" pancenR’ Nere sindagndentlyt oHsc Rhesphpticet including  5'-

o ool Tubheof. - oABRBSICkEOS) St prosphats

hepat i tigrofrugl I BSplidip@siatedn indlidig@nistabilized di-phosphonates, acyl,
2' -met hyl substitutions such as found in ) .
2' - G netinglndipgi eptivealy syheititer nphanyl #ad \ipywsh @sylp dlivdy including
PCT/ US2004/ 2 9 ' el ati

> ot hy DS QS AR b RialETe I B, dervatives,
2' posi tgublonats n&tersparidding t aldybpatri targlalkyl Thutfonylp including
one aspect, the antivirally effectjve nucleoside is a

(2'R) - 2 metbangpulfonyls pachy snsyl. Vhgremy the, Ry @R (13- gptionally
or , 6-L)o @kitule, RNAPIRGRULEGE! 4 YhBGHBRPRD!A B3t D-Anidb acid, a
prodrug Stuﬁét}tg%?’ %f ?ﬁg genelrgl %or%ll a? Rio Base
carbohydrate, a peptide, a cholesterol, or other pharmaceutically acceptable
leaving group which when administered in vivo is capable of providing a
compound wherein R! is H or phosphate; R? is OH or phosphate; R' and R?

or R’ can also be linked with cyclic phosphate group; and

(@ R? and R? are independently H, Ci4 alkyl, Ci.4 alkenyl, Cy4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(0)O(C1.4 alkyl), C(O)O(C1.4 alkyl),
C(0)O(C-4 alkynyl), C(0)O(Cy4 alkenyl), O(Ci.4 acyl), O(Cy.4 alkyl), O(Ci.
4 alkenyl), S(C14 acyl), S(C1.4 alkyl), S(C1-4 alkynyl), S(C14 alkenyl), SO(Ci.-

4 acyl), SO(Ci.4 alkyl), SO(Ci4 alkynyl), SO(Ci.4 alkenyl), SO(C1.4 acyl),
17
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22 RCH3 R6 R F wherein (a) Base is a naturally
occurring or nodified purine or pyrimdine base; (b)

W& 2065/003148, CH2, Se, NH, N-al kyl, CHW (R, S, or PCT/US2004/012472

racemc), C(W2, 10 wherein W|s F, d, Br, or I; (c)

Rl and R7 are independently H hate i ncl udip
5 - nonSPhEEphatie)), d$@t(@$phdk¥ny1},r S%@%ah&{kénylér %@%(CM acyl),

et uot S5 RIS AL e RBRGTFERo, NElCyy akensD

opt i onalNp(CsY hslkyriyly emm}anadyl)aﬂ}t(ch @mmyaa)@,yN(Caiskgdyl)z, wherein
i ncl udi nﬂqyw | ower al k O substi t.ut

T boxy Al ksmib, arenT a1 Bpp| 8 QpBRpasybsttted by N, CN, one to
o Igﬂi‘ﬁhfe‘? Vhftesn (5 BE POIRINL SOBMEL At CO)O(C14 2l
aner el 1 C(OROM8YkygoG(OICHCaptlomsl |Q(Crsuosh; Olcilked, O

2 " cal boRaPHb e Cas Rt et ki Cer afionyD ARCog AEnD SO(C:

phar mcg}ﬁtﬁ@ aébgc acaﬁgp a@bﬁjl%oaﬂ(ﬁfvﬂ D@, Qtakéﬁ?l)csoz(cm acyl),

when ad ter vo I's capabl’e of providing
compoun@Os(@reiatky®] 86:(d1ar aludhh&80(CiR2 alkgnyj); (933(014 acyl),

h hat I |

gygfpca&?g@%ﬂaﬁgﬁé’%ﬁg1é?ﬁw{lg§ %{gﬁgﬁ%& gg(lyg \Nﬁ(lajm a]kenyl)2
d | , 1), R? and R

gyl Y ol AR O ey N e N e B ™

al kyl), c@f @)@Qgﬂhm tglfklynn ) v1n325)p@9@)1u @bsutuaqm‘ghyng or two of N3,
@) 4 I Cl-4 al kyl

8(((:)10( 41%?@%? 251?‘8%%‘7‘%19%?/ )S( cis a ) ys% Cl 4

al kynyl), $( C14 al kenyl), SQ(C 4 acyl), SO(Cl_ 4

al kyl), (§Q CR laldny«fnﬂo)ialls‘s@(ﬂ@lmxtechlalkerh yinpludisgologEs alkyl), cyano

s, <é§a¥&ﬁ 03 R, SR Qb2 B Cladyometny

acyl ), )Clazfdoaigl bHcQQBSCﬁ%Ngl @HkeRY,| CH,NHZH;, CH,N(CHs),,
NH( C1. 4 aI , 4 al Ken NH(C1_4 al kynyl ),

NH( C1_4 atkypk \optidhat slutgtlkmd)),zor o 18 acyl )2, wherein
al kyl, al kynyl, alkenyl and vinyl are optinally

subst i t 4 S50 ANect{ ¥ th@Hehfon, the Base can be selected from

R* R*
(1) fk
S N A
A i

wherein
(@) Y is N or CH.

(b) R’ R* and R’ are independently H, halogen (including F, Cl,
Br, I), OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of
C1-Cs, halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as
CF; and CH,CH,F, lower alkenyl of C,-Cg such as CH=CH,,
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wQaeWs08u74 al kenyl ), O(CL_4 acyl)

5 three halogen (A, Br, F, 1), N, C(OQCl-4
al kyl), C(OQC1l-4 alkyl), C(OQClL 4 al kynyl),
1), O(Cl_4 al kpCY/Us2004/012472
(Xlﬁ:l_ I )4 alsl(%gyldr) X S( C1|_4 acyl), S(Cl1.4 alkyl), S(Cl-4
al kynyl ), _4 al kenyl ), SQ(Cl 4 acyl S 4
al kyl), SO(CL.4 ahaayaﬁmase?d @l B, d) l@iﬁ%ln %&elgg(z?%.zﬂ such as

acyl), S02(Cil-4 KW 6 4 N\, " -
al kenyl ). O8S(d - ?@?ﬁ?%@ﬁ%ﬂ%& }ég%ésw 1gf Gl
al kenyl ), NH2, NHuh 4 (alca) Balogshkt€d (F, Gl Beyiylgwer alkynyl of C;-
NH(C1_4 al kynyl), NH(Cl.4 acyl), l\&Cl-4 al kyl ) 2,

N( (31|. 4 acyl)2, R2Canl@wrpalkog#ef Sa- @%@bﬁéﬁ%@ﬁ@flﬁ\q{ﬁmoﬂ
vinyl optionally It ut r

a, B, F 1, mzﬁ&i@@a@eﬁdﬁ%;i%ﬂf@qﬁkﬁ&%ﬁ fy 2% CO,
substituted al kyl g0,R¢| UGONH], oweONEHKY| ) COMRAno CH5CHCOH,
(CN), CH3, OCH3, OCH2CH3, hydroxy nethyl (CH2OH),

f1 uoronet hyl  ( CHEECHGOHR (N3), CHON, CH2N3, CH2NH2,
CH2NHCH3, CH2N(CH3) 2, al kyne (optional |y

substi t ut ed) ,wiRdreih RO Gin dptiowaly Qubstinsdiesikgl of Ci-O, (particularly

i nvention, the Base can be selected from 'R4 RA. R3 ~I\l1
NlJ~S NRi O 20whephtheeiafkyl (ig) ay paing geidopesidys), peycloalkyl,

R4 and R5 are indepgndent n_ 4 ~ned ygicn :
a, e 1y o RO sl RRThe AL Rl subsituted
al kyl of 25 Cl- Chwdrallleagheft @dC, br offionaBy subsyititedesyl.

al kyl of C1-C6 such as CF3 and CH2CH2F, | ower al kenyl

e cBo el RS AR AEO LA gy it
al %@P}im&xﬁ%a@f aSdépRbRSsalt Gripfddeily theHe LBl b thErbrEidla:
| ower al kynyl of C2-C6 such as C=CH, hal ogenated (F,

a, Br, 1) lower alkynyl, of C2- @asel ower al koxy of
Cl-C6 such as CH2OH and® CH2OH

R%
R6 I
R F

¢/ CHj

wherein

(a) Base, Y, R, R?, RY, R}, R R, RS, R’ and R’ are as described

above.

Various aspécts of the present invention also include pharmaceutical
compositions comprising any of the (2'R)-2'-deoxy-2'"-fluoro-2'-C-methyl nucleoside
(B-D or B-L) described herein or their pharmaceutically acceptable salts or prodrugs

thereof and a pharmaceutically acceptable carrier.

The present invention also provides in various aspects, methods for the
treatment or prophylaxis of hepatitis C virus infection, West Nile virus infection, a
yellow fever viral infection or a rhinovirus infection compﬁsing administering to a
host an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
nucleoside disclosed herein. The invention also includes methods for treating or

preventing Flaviviridae infection, including all members of the Hepacivirus genus
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5 hal ogenated (F, d, Br, 1) Iower al koxy of Cil-G6,
C2H, CX2R, CONH2, CONHR , CONR 2, CH=CHCO2H,

wWQheBHEEAR ; wherein R is an optionally subst PCOUS2004/012472

al kyl of C1-Cl12 (particul arly vvhen the alkyl is an

am no acid residue), %&Zoal 10 optionally
SUBSEV), Restivialsganys (BY RV gattay s fRgpeue vins,

oil,\ef an?slqkeglggpkfa?gﬁ a/llrﬁg Igi'oug %&g{l(lhﬁg ‘;Wleéf ﬁﬂ'&p %futs)fta‘flq Yellow Fever

(2yfRhg)2' - deoxy-2' -f | uoro- 2' C- et hyl nucl eosi de or
its phar maceutically acceptable salt or prodrug
t hereof _can be of the_f

as R R RO G e (2D BLE o2 Tpro-RpC-pghyi”ep-nucleoside
E86 ﬁ??ecﬁ{?éj cEhceRlRiddStodRRfvE 3599, idsivien) Whén @dted in an

aspe e present 1 nvention also include
pgapgragme nembasedcasmys pf lesmithan d rypwicesnejara ad gfore particularly, less
' 2' -flu
g(ﬁlaa B oo Bichmmalet odh s GReEh ihron IS cfiftiomerically
g&gﬁ&ﬁytlcalIy.acceptable salts or prodrugs thereof
armaceutically acceptable carrier. The present
|nvent|on al so provides in various

for theT ppgegpxp;éﬁyengpn ﬁ}SB;ﬂrl?/‘flg% Igetg?(%{ié’sgt t{qngme%yr Ipacg)hylams
| NLEGHAQRHHYES byl |1ﬁfe¥ i6 SwieSt REE 1 s MfeckiBh) @Wellewefever viral

vi ral %g‘ectl on or | Aovirus infection compri sing
ad infaitimesr mgmnovmszlﬁfdmtmn im@ lost pmnplaﬂ;mgr admindgtering an effective

amount of a f 2'

A e GO Jeet Bl G- SN SISO HeR (4 or A1) disclosed
in

Fi gl\lelrllé\gl??)r éﬁ%‘i‘r?aclet?tlﬁcginlgl %?%égf%lé%alt & IﬁBﬁt@%@?SO% , jn %%mblnatlon or
He pRernytidrui svigeons orlﬁok&)oﬂﬁﬁfﬁfﬁﬁﬁﬂmm@mﬂlmﬂ&)’ Gopeiengly in a

1 BUR Gl Sore BRI S A1 bt e ADEEOGn 28 pfigieTipyd herein.
\Ié'e\'il\g)?lhﬁﬁ@xlr@ exdiAbygE 08 WS tofMntiGirdi dgefiks, oraRélr PRIdr@W that can be
used in combination with the compounds disclosed herein include, but are not
limited to: interferon, including interferon alpha 2a, interferon alpha 2b, a pegylated
interferon, interferon beta, interferon gamma, interferon tau and interferon omega;
an interleukin, including interleukin 10 and interleukin 12; ribavirin; interferon in
combination with ribavirin; a protease inhibitor including NS3 inhibitor; a helicase
inhibitor; a polymerase inhibitor; gljotoxin; an IRES inhibitor; and antisense
oligonucleotide; a thiazolidine derivative; a benzanilide, a ribozyme; another
nucleoside, nucleoside prodrug or nucleoside derivative; a l-amino-
alkylcyclohexane; an antioxidant including vitamin E; squalene; amantadine; a bile
acid; N—(phosphonoacetyl)—L—aspartic acid; a benzenedicarboxamide; polyadneylic
acid; a benzimidazoles; thymosin; a beta tubulin inhibitor; a prophylactic vaccine;

silybin-phosphatidlycholine phytosome; and mycophenolate.

The following non-limiting aspects illustrate some general methodology to
obtain the nucleosides of the present invention. Specifically, the synthesis of the

present nucleosides can be achieved by either of two general means:
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virus). In various aspects, the
(2' R -2 -deoxy-2'-fluoro-2'-C-nethyl (3-D nucl eoside

wo 2imozaa7 EC50 (ef fective concentration to achPevaSa®%n12472
i nhibition) when tested in an appropriate cell-based

assay, of less than 15 m cronol ar, and r o1
part1 cullhrdlpylatiegshe  spoprtaiely. BodifisdosaiPahydrpte Suiiding block,

285l S5 B SRR oy e et prosn

t r galcHBROM (Shee Qpby| axis 10 of a hepatitis C virus
infection, West Nile virus infection, a yellow fever

iral infecti . . nf ect , h .
o oo oS SEhac TR B HEE WR " taion and
( 2' 1R riRatiARDINe Fre-fhikél rckosidestof thy lprasent invaitidagS¢ietne 2).
-Dor £3-L) disclosed herein, or its pharmaceutically

t abl e, sal drug thereof. i i nat |
L or racadgiiony ths TosrBnGomis chTEina g LERPBROEhAGE B,
ag ﬁ%ﬁﬁ%ﬁl cPSd HeRdrbY fdllowangd MeRRAE BBR@ LI heBbAy/(Schemes 1 or 2),

acceptable carrier or diluent thereof, as described
hebeginningNdth thaicoiresponsiagptasbakydratrebuildiegblgek or nucleoside L-
antiviral agent r their. prodrugs that can be wused
ineﬁgﬁﬁpﬁﬁﬁgﬁﬁ%%ﬁﬁgFﬁgm@%npounds di scl osed herein

include, but are not |imted to: interferon,

i ncl udTing, thetpeeseatriomerdioptinclades at feastrthe fallovwang Benepa feagures:
pegylated interferon, interferon beta, interferon
gama, . i nterf eron -t L.NLenter . , or their
ot or] Ghiiep | T Pog AoBRacsT P e Rl RE] dMllosed, or i
12; ri baviphhimaceunticill acaaptabie saite wbprodtigsithaeefhas described herein;
ribavirin; a protease inhibitor including NS3

i nhi bi tor; a heli.c _i.nhi:hi ) I :

| nni bi 91 ProGepsss S%rﬁﬁfgpﬁf}?%ﬁg{é%?%@?tagé PEAGERDsides of the general
ol i gonucl geininde diseldséd, az ahditlphamnmesitically weceptable salts or prodrugs
benzanilide, a ribozynme; another nucl eoside,

nucl eosi déhgspfdasdpseibsdierdBsi de derivative; a 1-anino

25 al kyl cycl ohexane; an anti oxi dant including vitamn

E; squgl enpamidmBiticlicoRpodtibhd €om@sing a 8-D or f-L nucleoside of the
N- (phosphonoacetyl )-L-aspartic acid; a )

benzenedi @sntrek fomtidas gistlparsacdy| ity Phagnageutically acceptable salt or
benzi m dazgl es. th si.n; I N LabiiRi > ;

pr ophyl actﬁr%ﬂer\f}%ct?:lf%g? il{;ial 9%??38%%%%% #&f@?ﬂg %égger ®r diluent
phyt osone;thassk, Ay degdided hatein, fohehd akhtmwnhgr prophylaxis of a viral
non-limting aspects illustrate sone genera

nmet hodol od¥ eelgon W kastai n t he nucl eosi des of the

present invention. Specifically, the synthesis of the

pr esenfd)n%laﬁﬁaﬁiedﬁéal Gampbsitids b@usikify agd-bherf-nfnuciwoside of the
general "neans: 20 WO 20_85/ 003147, PCT/ US2004/ 012472

general formulas disclosed, or its pharmaceutically acceptable salt or
prodrug thereof, in combination with one or more other effective antiviral
agent(s), optionally in a pharmaceutically acceptable carrier or diluent
thereof, as described herein, for the treatment or prophylaxis of a viral

infection in a host;

(¢) methods for the treatment or prophylaxis of a Flaviviridae infection,
including hepatitis C virus, West Nile Virus and yellow fever virus and

rhinovirus infection in a host comprising administering an effective
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1) alkylating the appropriately nodified carbohydrate
bui I di ng bl ock, subsequent fluroination, followed by

woauplosig7t o form the nucl eosi des of the preseRCT/US2004/012472

i nvention (Scheme 1) or 2) glycosylation to formthe

nucl eosi de followed by al kyl ation and 5 fl uorinatign .
of the premounhelih friddrdbk nhelgoside efithe perssaddormulondisslared or its

(Schenme 2 I n additio L- t ionallv i
corres ponépﬁlg’atcs%%%gg’c%cnqﬁ}gﬁﬁlgs s%? %? h%lggﬁ{r%s/ diereot, ophgnally In 2
be prepar ?ﬂaﬁlﬂcb@ﬁﬂaﬂg hdiepBlee cgeieeral diteedtotiereof, as described
(Schenes or 2), beginning with the correspondi ng

L- car bohyde®i® bui | di ng bl ock or nucl eosi de L-

enantioner as the starting material. 10 Thus, the

pr esenfﬂ | RYRRddsOfori 6! tishefert od ?ﬁ@hylah'ﬁ 6Okl Blavihgridae infection,
general” features: (a) /3-D and f3-L nucl eosi des of the,
general f dncluding hepaitisds edrus.oW epthiile Vlﬂﬁa"#\ﬁ‘a@@t’% feypy yirus and
accept abl e, salts or. prodrugs e s AR ffecti
her ei n; (rlB‘)noﬁl}%Sc é%fgé;%? g?gat ﬁ%ﬁp?chgé?%ﬁg on o'P{s%eE@g an etlee 1?’6
, 1 3- D and aniduht S p-e0& BIE ucitodideotthe gemdralfformuibsidisclosed, or its

di scl osed, or their pharmaceutically acceptable salts

or pr odr ugbarmaseticaily pcceptablg sakt (qrrgdmgr WerpoL, i) combination or
phar maceutjcal, iﬁr? TRESe! &r}ﬁ?l%ocm?cfr' éffegﬁvé" rﬁt?\fiﬁl Qéetftéz}optionally
nucl eosi de 0 e general tformulas disclosed, or iIts

phar maceutih @aptaymaeneipilhbheeptable arrierporodiluegt theesodofs described
in a pharnaceutically acceptable carrier or diluent

t hereof, &$'¥&scribed herein, for the treatment or
prophylaxis of a viral 20 infection in a host; (d)

phar magg utuis€ aff aCPPeSALI mireosidemTithe pgnaral( ®rbutas digldsed, or its
nucl eosi de of the_ general fornuylas disclosed, [

R} .
phar maceutphemmacputicadlypaeaspieblearalt o PIOABtE H@er?crfg gtiptally in a
in conbi n%%ggﬂaﬁ}é%ﬁé%ﬂglggf%anﬁgfiﬁngf he ﬁeﬁ;ﬁ%@&h&r\éiﬁ, for the treatment

antiviral ylﬁaparmaceutlcall_y _
accept abl erqaophydaxionfdi Flimiridte iffertmof inchaling hepithsdC virus,

herein, fqr the treatnment or prophylaxis.of .a viral . )
i nfection WﬁSté\%}?o\é’l”:‘S g yeHlgw E@R'F%‘F a?‘#]amil?vé’&isr’r%{??h%}m a host;
prophyl axis of a Flaviviridae infection, including
hepat i {H)s uge \GifaUS-D MEBTL. Midlesiderafsthagengrel fopmufasvdisclosed, or its
virus and rhinovirus infection in a host _conprjsin

adni ni st emhagnassuidgallycacegriably salheropre therppl, m Cotttbination or
PCT/ US20044Q1 2844 with one or more other effective antiviral agent(s), optionally

in a pharmaceutically acceptable carrier, as described herein, for the

treatment or prophylaxis of a Flaviviridae infection, including hepatitis C
virus, West Nile Virus and yellow fever virus and rhinovirus infection in a

host;

(i) use of a B-D or B-L nucleoside of the general formulas disclosed, or its
pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, as described herein, in the
manufacture of a medicament for the treatment or prophylaxis of a
Flaviviridae infection, including hepatitis C virus, West Nile Virus and

yellow fever virus and rhinovirus infection in a host;
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amount of a ,6-D or f3-L nucl eosi de of the general
formul as disclosed, or its pharnmaceutically

weacospoaial e salt or prodrug thereof, optionall pCrus2004/012472

pharmaceutically acceptabl e car ri er or diluent

thereof, as described herein; \(‘V met hods for th‘re? .
t r eat rnt uss o pdhBydrakL sweleosideiofihe, Benealdormplas disslpsed, or its
including hepatitis.C vi binati

yel | ow fePE ?lﬁf%cag}ﬁaa ccgp#?dr%%%?us'}urb&ugtthglﬁofﬁﬂacoﬁl panen of
conpri si ngaemict #ithroneranore fotee teiffeetiveammivital agend(s), optlonally

/13-D or f3-L nucl eosi de of the general forrrulg th
di scl osedlncarPh%@acﬁﬁmaﬂfﬁc%’ﬁ?ﬁt@%i?l%ﬁr%@céﬁt degscebed, herejpp, in the

prodrug ther a of a
one or mi;%an%faﬁturé q?%d\}gatlgér?ll?l f\% rtgllP tgéggﬁ&ﬁ b %Poﬁﬁ'yla!iw
opti onal | )Flaﬂzﬁrz‘da@ﬁlﬁbcft’ﬁﬁ@uﬂdlurhhg hepamlsrﬁallmuQ E@St Née Virus and
or dil uent thereof as descri bed, rel n; ﬁ’%?t) use of a

. 6-D or aYellowidewesyjrapangr W@lrﬁﬁﬁ’é? jondn ahosts

d| sclosed, or its pharnmaceutically acceptable salt or

prodr U(Qk%t |ﬂl§é 89k, 3-0pdri Bnalucleobide @f thé gpianinfocmulas clidclased, or its
acceptabl e carrier, as described herei

et ront TbAEACORHA xRS eRIADIS. il o PR destalo opgRRally in
| ncludi ng %%ckﬁﬁc%llﬁ C?\éb{#fe?ble cgRt oNdlllﬁeﬁ{ ﬁé‘ﬁemm hereln in a

yel |l ow fever virus a I'novirus infection in a
(h) use ofmedlidaB-Be@py, Iel asumitml der cn‘xaniph: den ehenreatment or

formul as disclosed, or_its Wg;aceutj c i’}/ acc
salt or p@é‘éﬂhﬁ“ﬂ%@ﬁ%gfm’”f”ﬁ cfigp; igRtud

al ternati QN DowRl& vl 8hd ﬁ{lﬁ@\ﬁfds\{ﬁfeé‘t%ﬂ viral

agent (s), optiona I'n a pharnaceutically acceptable
carrier, as described herein, for the tre

pr 0phy(lhxuu§e o @ BFD i @-Lrlﬂla%@sldﬁf%meoﬁeneraﬁc{e HBPH@ 'disclosed, as
hepatitis dC cribloh! ﬁerel\é\éf‘o% &% p%a}ﬂléééﬁu@«ﬂlgfst)ﬁ@ée?%%% )%Xl?ror prodrug

virus and FBInovi rus i ifon 1n a _use
of a ,I3- &h@éoﬁ i.eLashartivivab hghmt,ah doldigsioara alfeoratioh agith one or

di scl osed or its har maceut i cal | tabl salt. or
prodrug t H’é‘?féo‘?theroﬁ PEHAI ﬁ‘;‘/‘raﬂ’ﬁm& é‘f'ﬂﬁég’ag‘%uw hgr| gptiviral agent,
accept abl %gﬁé{ﬁlgﬁ'h a fHHArh S36kid cbéiftﬁil@carher bih@luent, as described

manuf act ur ment fo treat nent or
pr ophyl axiterdif, ia a rédivdl vharapma dor eldampﬂq tom the ’ﬁi@ﬂtméiltrfg prophylaxis

P 25 Zﬁ ! f,: flé; aah vwrzqvf%v]rnf N 0{? rﬂ%&@ﬁ}n@ﬂ‘lelpﬁui Eogl{us yéest Nile Virus

and yellow fever virus and rhinovirus infection in a host.

v1rus West

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a graphical depicition of the dose-dependant reduction of the
replicon HCV RNA based on the treatement with B-D-(2'R)-2'-deoxy-2'-fluoro-2'-C-
methylcytidine. (A): The viral reduction was compared to the reduction of cellular
RNA levels (ribosomal RNA) to obtain therapeuric index values. ECo which
represents the effective concentration 90% at 96 hours following the dose dependant
administration of (2'R)-2'-deoxy-2'-fluoro-2'-C-methylcytidine was determined to be
5 yuM. (B): HCV RNA was significantly reduced in a dose-dependent manner for 7
days following treatment with 25 uM.
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WO 2005/ 003147 PCT/ US2004/ 012472 (j) use of a 3-D or
(3-L nucl eoside of the general fornulas disclosed, or

woneospoasmaceut i cal |y acceptabl e salt or prodr BQT/US2004/012472

thereof, in conbination or aIternation vvith one or

nor e other effective antiviral ent ( tian h
in a ph¥igwedudepeisd thy a&@r@ém"’&lﬂh& ]é%gﬁ( "én%lé E"F Sgatge in the

herei.n |nth tur roet
i ST TRERRBAAY S Al IR SRR s doscs.
| Ngl R RERRctibhs wereV bifves on \¥agé ONol @ay\s rotﬂSh@O;:B 3 10 33, 100
yell ow fever Vvirus and rhinovirus infection jn

(kngleg Bachdoing eroup:;:«omt%w g anG 0 tIRige ﬁ%ang tthe 30-day
formyl as disclosed, or its pharnmaceutically

acé@% Yable salt or prodrug thereof, optionally in a

10 pharmaceutically acceptable carrier or diluent, as

descri btgurerkiepicts theaphmenaoakinetios o Byb-(2'Ry2'-deoxy-2'-fluoro-2'-C-

ant|V|raI f or nple for the.treatne
Syt aidinc i1 RPN EIY Rt BetBR, SiSRc(A3d meke) oral or
he . o 1
HaTER e et e
, 6-L nucl eosi de of the general fornulas di scl osed, as
15 descri bed herRETAILED DESSRIBREMNQE EHE INEENTION

acceptable salt or prodrug thereof, i.e. as antiviral
agent, rfoRSBnBadinRAtsUT tAE IRERRdd SR Nt desefiBedin datdil. €As used
ot her effective therapeutic agentg ), i.e. another s
anin ther@lscrqgmntherem phd drraug}y)ut thee gﬁmthﬁd’@ljpwcmeugeamng of “a

acggg) g ?1'1%5’“ e%r }ﬂgﬁﬂ }tr%}acg delS s{ 'rtllgee?crorelg-:?{ edl{]arla/ dictates

pr %B{Mvﬁé' A8, &fusdd Fh and uesrchg/a@l hafeﬁp D throughout! tengaims that
hepatitis Cvirus, West Nile Virus and yellow fever

[1399% 1]

vi foléovanther mearing rafs in’hfieeludesn“inh aadnégy” upgsgthe context clearly
DE CRtPTltg\l og THE FI GURES Figure 1 is a graphical

de %S TA®BF% he dose- dependant reduction of the

replicon HCV RNA based on the treatenment wth

f 3 D-(2 - tﬁimsdemdyln 2his fspmﬁ@tlzn ggne@By ey {heiryariigaremeanings

The VI reduct was c
of 1 i SR GO kO o BB gy U PR RaNER! Pflce cach
t heLAPRUdE. | O8N YéhidaBat ﬁ@Qﬁethb @bscribephe gdrheon Ak discussed
ef fective concentration 90% at 96 hours foll ow ng

dobglo@e wnqlacmfhergdm the specificgipngfto provide additional guldra]mce to the
d elpe% H,% ﬂlé%}f n gi%%cgbng tﬁ? ?@%OSlM%%édsgr}f&ﬁe Cgtrllor} and how to
I eghikedand) use dBsR- dBPE ReLvEnidiee nesrtaio rterfns ﬁﬁyd‘ag shlghhghted for
folelx:St)r\1,1\/|p1rclagust1rr1§§e ?‘Eaﬁssn tanc\i/\/lo}r r(]lugtsatll\)/lll marks. The use of highlighting has no
influence on the scope and meaning of a term; the scope and meaning of a term is
the same, in the same context, whether or not it is highlighted. It will be appreciated
that the same thing can be said in more than one way. Consequently, alternative
language and synonyms may be used for any one or more of the terms discussed
herein, nor is any special significance to be placed upon whether or not a term is
elaborated or discussed herein. Synonyms for certain terms are provided. A recital
of one or more synonyms does not exclude the use of other synonyms. The use of
examples anywhere in this specification, including examples of any terms discussed
herein, is illustrative only, and in no way limits the scope and meaning of the
24
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23 WD 2005/ 003147 PCT/ US2004/ 012472 Figure 2 depcits
t he average wei ght change (% of fenmale Swiss mce in

woheostooxi4ci ty study of PCT/US2004/012472

(3-D-(2R)-2' -deoxy-2'-fluoro-2'-C net hyl cytidi ne at
various doses. Int ra{)erl tneal _injecti ns vvere Limited t
oninyagtéompor of day Fewplifipk tgm. 3. Lakewige, t %m 3@ B imited fo

Each. d . d di ed
aur ity S osSi G B RRReAER. ST P T e ©

phar macoki neti cs of oy
( 3- D- ( 2'AR)us2d helesing yabout? oy Gapproximatelyreshall) geyt:qagy maeanwithin 20

Rpsg’rﬁ{?’ﬂ rng&z'?%ﬁlgg\gﬁg’lg @} Is)érrc}gllte aflP $6ork I2eBraBB/ KothirP% Yercent of a

( 3pideh YRhueDr TH8RX YNdmefiddl quantRies @ivent Heydin yate abplemmate meaning
DETAI'LED DESCRI PTI ON OF THE | NVENTI ON 10 %/arl ou

o Eatiihesens “Bout 1S “RPRFERIRAHY AP REHHEAd! PerDiessly stated.
detail. As used in the description herein and

t hr ough E tﬂ%séﬁ't al igGertital pRIVIdMY (2®)-TRROK P -fifiord - C-methyl
I ncl udes pl ural reference unl ess
contu&imsmadse and ythefr cptm'mceu@pﬂbf wiceaptablg swlts aand, é‘éfﬂllﬁs for the

el B RBRR s A YN 1 41, o v

Unlvﬁﬁlsmféaﬁoﬁ?@f]i hoveheanfledtionlin adiost. at es ot herwi se. The
terms used in this speci fication generally have their

ordi nar nean e art i thin t.he.co . .

the | nvﬁllﬂs i35 osg(i 6oPRO 'f“ﬁé of ek I\?Iﬂagngceﬁ‘il%ﬁ %,S%é]?télgle%eﬁvatwes or
LeGid & Eﬁzﬁﬂkac ircﬁ Ecée@fa'[ﬂie fd%ﬂlﬁlla@lbﬁs ¢s@dining tese compounds are
the I nvention are scusse bel ow, or el sewhere

th asefp}emn fthe airc\cemlon (ﬁngr tyqatm@nta@ﬁ iHEWN mfec‘é@ngangb aﬁgmon these
:ngﬂlglgg C%rlh 19 r&lﬂ%en 8%? ?& \'kg?}}hgr?acﬁg iy R dbfe@@ﬁt GNfbtard the

t hegr gé?,foncﬁnddﬁﬁ'éaq? Mhssss G liﬁ(ﬁvﬁuzilewfﬁ) ara\antidICV antigen positive or
hlghllghted for exanple using italics and/or

quathetiaye baey &eoserke HEY. of hi ghli ghting has no
i nfl uence on the scope and neaning of a term the

scope angeRaonddOlistlob&y RrkH cdnBe séiRrted linfohe phameaceutically
context, whether or not it is highlighted. It will be

appreplaiedstasby heaction svithaareapippiinte gpeHEyiag pgentniopsxample, an

oy A6y Betdie o EGREET orh s eERaTb, 8 oL ERRHARRARY facceptable

di YeHSRRRE cHEBEiddnver info anphasmacduticaly godeptablnsalt trereof in a
be pl aced upon whether or not a termjis el aborat

di sonvsnsignananngr, foy eramme bydreasmentayith %p%opﬂ ale %ase The ester

0 ¥ 58 s, 5y RSB HRORLTRHoRE kcampl, by
hydrolysis.
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30 exanpl es anywhere in this specification, including
exanpl es of any terns discussed herein, is

woRkbosgosiari ve only, and in no way limts the seopasSamdo12472

meani ng of the 24 WD 2005/003147 PCT/ US2004/ 012472
invention or of any exenplified term Likew se, the

i nDefibitionsi s not limted to various enbodi nents given
in this specification. As used herein, "about" or

" appr oxipaj, Vl‘inm&?@ﬁ&e_nﬁﬁ’!"%@dehmef@@[b Mdidatdthadfthe variable, which
percent, preferabfy wthin 10 percent, and nore

pr &f ardapénylemily hippli&l, pearie rinderfendently giope @ppligatiengio application.

range. Numerical quantit] bV rghn. a b
S e Eet i AN L RERYRL B BB Aagpendonty carbon o
" AR TRLE] I cmtte b} bett Rtlcdr bepitrogamroesak R can be carbon
stated. The present invention provides

( 25189) the 'otlpe BX pitwgen uor o- 2' - G- et hyl  nucl eosi des and
their pharmaceutically acceptable salts and prodrugs

for 1 h_eIAst L&At 1BBh, e NERAL Féraitibmeticdlly pifeRCéri Oghantiomerically
West Nife virus infection, a yellow fever 10 viral .
i nemidhiedtrefors W 2 muploosideisompesiden gt icamarisessyt leagh @pproximately

di osed c unds or _theiyt, 5 uf Jj : :
RS B ey doreunds Tof RGP B b sl snaniomer
acgf@ltaamc@eofsmrenul ations containing these conpounds are
useful 1 n the prevention and treatnment of HCV

infections. I.n addition, these ¢ unds,,or. « . .

f or mul aBiSowsed chgreige tﬁ%&@%r@ﬁ%ﬁ%ﬁ?%ﬁﬁ? Nos psrulé%tg%t%ally in the
or Es%hgcr gf’t 113\%551[{%) PHa0kss8é Ehnpdsitidd thiaf Rlcludes BERAsti 85 or 90% by
i ndividual s who are anti-HCV antigen positive or who o

haweighteprefexabiys 85t to 98&Vby Treechs.ornsionyien neie pe¢lsmbly 99% to 100%

herein ¢ be converted.into.a ph eut.| .

ac ¥p¥vﬁ‘§ﬁg %’glﬂ%er ?wis%tﬁ“%“%l%h %gﬁﬁgtp %ﬁ‘%lgﬁlg‘iy'e In a preferred
esbRibbiidAg iA9BO netidds a0d BRIpBundof i Bvhdiondéheocompounds are
anhydride. 'The conmpound or its pharmaceutically

ac selptautiaBy fige dEenaplomges. can be converted into a
phar maceutically acceptable salt thereof in a

convent ispRfalyTBHe formk OlsoRX@Pders Do tr aadledide Wohposition that
appropriate base. The ester or salt of the conmpound

n
c amndhades ahleastt ot 9% byhecights ereferedlmfSinte 9%% by weight, and even

exanpl e, hydt,0! YSiSno,2 5/ : :
At R ISP Rab SRR BEOR: Shotoside, e remainer
i %_Qﬁlgﬁ@i@lg Bidey chédicHispecibesednantiemémsdi cat e that the

vari abl e, "whi ch

The term “alkyl,” as used herein, unless otherwise specified, refers to a
saturated straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon
of typically C; to Cio, and specifically includes methyl, trifluoromethyl, ethyl,
propyl, isopropyl, cyclopropyl, butyl, isobutyl, t-butyl, pentyl, cyclopentyl,
isopentyl, neopentyl, hexyl, isohexyl, cyclohexyl, cyclohexylmethyl, 3-
methylpentyl, 2,2-dimethylbutyl, and 2,3-dimethylbutyl. The term includes both
substituted and unsubstituted alkyl groups. Alkyl groups can be optionally
substituted with one or more moicties selected from the group consisting of
hydroxyl, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic

acid, sulfate, phosphonic acid, phosphate, or phosphonate, or any other viable
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is independently applied, varies independently from
application to application. Thus, in a conpound such

wa0RaKiRa, wherein Ra is "independently car boRCOUSZ004/012472

ni trogen”, both Ra can be carbon, both Ra can be
nitrogen, or one Ra can be carbon and the ot her

ni furstienal gheup dhetides net inhibitibe pharmgcoloaisal ey PE 3114 ¢pmpound,
n | omerd

nugﬁlé‘gs éoetscgﬁgﬁj &, Hro et ’h%/lst negggsmﬁhggglg 5 tﬁ%easkllled in the art,

appsoXtamile! 3 ta9580 1na’[1CW pGeécak mHyP (1008 OXufs‘at‘EﬂoyecﬁV%Groups in

98% 99% or 100% of a_ singl e _enantiomer §o of b

nu§lrease @é’nthﬁlsus%fé erer &olm Wikky &epems: 824 gmapwa%?rporated Y

fr;&el% "substantially in the absence of' refers

to"a nuc? e03| de conp03|t| on that includes at Ieast 85

or 90% by g prefer abL}a/ 95%to 98% by wei.g

and eved hm§¢1’efl deﬁ@iﬂhblL yasged hereinp and Sﬁ/@h%fﬁ‘llse S@F"lﬁed refers

Z? ge¢l et%n qw%gg ’ rbrgﬁcihtﬁﬁ aby ft'i* lﬁghgo(f)gl'n Coc#gh@ éfgr example,

Of c%lb?rob?l\) eslkiy/D rodp) EincloddgU bl allihstmﬁed)&indnunsmlblstycuted forms.
free o

enantioners, Simlarly, the term"™ a ci
r efless tqfherwisec srestically é&ﬁ%@} i FPPREAION; eﬁd@éy df @ suitable
le 5 t F @RbY aR9P B RvRBUUBY is a suitabl
vvei%é(hff‘t,§ loW ﬁ(éﬁl}’é’ Ixallféen%'r&}re er g{)?yQQéQO/gd%g 100% b;?{qkk?’ 15 8 Syltable
we ingiéty, mfsubhﬁuﬂed! alkgber Wdwer blkel is prafemeter 20
conpri Si ng ot her chem cal species or enantioners. The

Speci 11 di asC pLAR B RE s SReAI R M mop hat has one

Or oE¥d hlfk?rl S drifBdubstitaaagrepeytively. tertiary hydrocarbon
of typically Cl to ClO and speC|f|caIIy i ncl udes

met hyl, .trifluQro I IO 0

cycl opr (')[éwlterrrb Lﬁrg; t (5’6 &hs%}ﬂ}/er?m ﬁﬁil yﬁ%s%oth?r?rﬁge @éﬁned refers toa
cy @WH&ME added tbSaﬁRﬁP'géﬁ nitfspen) Qﬁt}ﬂlbspﬁwﬁfsyitoml 16 feemt its further
cycl ohexyl, cycl ohexylnethyl, 3- nethyl penty

2, 2ea¢t1nmomfmbgthyt pupages2  A-idewergy %ygenrﬁéd fiFggen protecting

|ncludes baqt bst

gr gﬂ%“? .\ ky gr {cé)u gls S%: g%ﬁ%d aiﬂdtpgcr}%gpf Irééﬁhﬁ gyﬁbut ec}\I on-limiting
Wi Teiaalﬁ]tﬂEs Qﬁcl?@é ﬁC(d(D) ﬁkyleil(S)gPlﬁgchm)af’ylp IQH ) eClgs-alipl, CHz-alkenyl
consi sting_ o ro

al kdlkefh :ar@/HUWl n|QH2£)'aIWI;nn28H961|‘3Fl%1:n?2é§0a]§é’{yl z-aryl tert- -

or PR EmISRLT) ¢ “EL RO,y ROl FL1.L3-

PCTétt&@ﬁﬁyﬂkihﬁMnylidme);l onal group that does not
i nhibit the pharmacol ogical activity of this conpound,

The term “aryl,” as used herein, and unless otherwise specified, refers to
phenyl, biphenyl, or naphthyl, and preferably phenyl. The term includes both
substituted and unsubstituted moieties. The aryl group can be substituted with one
or more moieties selected from the group consisting of hydroxyl, amino, alkylamino,
arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid,
phosphate, or phosphonate, either unprotected, or protected as necessary, as known
to those skilled in the art, for example, as taught in T.W. Greene and P.G.M. Wuts,
“Protective Groups in Organic Synthesis,” 3rd ed., John Wiley & Sons, 1999.
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ei ther unprotected, or protected, as necessary, as
known to those skilled in the art, for exanple, as

woaoughw3isn T.W Geene and P.G M Wits, "ProteCTAaS2004/012472

Goups in Oganic Synthesis,” 3rd ed., John Wley &
Sons, 1999, hereby incorporated by 5 reference. The :
term " | lerteahkyrlkaryds onsalkykayki feferatoqan Mllsd sgroup with an ary

otherw se specified, refers« . &flth an alkyl
Ot P R hor§ “asBlF OF e B et Aoh 51 o SAih an alky
exaftieuent.Cycl opropyl ) al kyl group, including both
substituted and unsubstituted forns. Unl ess ot herw se

ifically stated in this. applicat] .
Zp§8= t Ia t%rgls r}%tlcgt §é Hﬁeg\t}lalgfengﬁ%)}{xcfe% gh%?%fb\ggr?lgai.%hgﬁhd frdoro.
Simlarly, when alkyl or lower alkyl is a suitable

moi et y, Thesedns ‘adylit sxferaltapl cadroxlybevaeidadstey [in wich the non-carbonyl

preferred. The terns, "al rni no" ,or, "arvl.an no;

S e i BB g B it o v

ar ' i yRkthyl, BRakyisheludpipBeagyleskyloxyalkyl
Wk e,ﬁ%ﬁ(;é}iﬁﬂ&m&ﬁ%ﬁ%%@ yl 16l o ylegkyloxyalky

as u and unfess otherw se defined, refers to
a siéh gs phenoxiyeethys, amsidingludingphenyy gtionallytsubgfitiicd gyith halogen

phosphorus _atom t eveni it s furthe CLJ

i or(ﬁo{%geéjr’ &ar(?io@e@? Q'kywrdgl \9%\?“]43%0&31‘ rs.%l%/n%genéggn sh as allyl or
Ni LEABANSUISIINSE ihdheting ediREeallfonkT) BB rhend, hiise siphbiphdte ester,
in the art of "organi c synthesis., Non-limtin

exdnpl eer imenanershoxytidyl, aswbptituted depryl, @@ms%y, (@13, dimethyl-t-
L BISKY o iBhe) yisi ’ ; ’ comprise a
e O e e

butopkgkineédy | silyl, tert-butyl di phenylsilyl, and
1, ém(?y 1@3% t etrai sopropyl di sil oxanylidene). The

term"aryl," as.,used herei nd 0 hS )

speci fi e%h,e teEhe %w?roacyghgﬁs’tgba}npﬁcg}rl]? ‘?upo{rrpnaplhht ﬁlf/: lr}on carbonyl
angnfesfigidRinangnenyl . The termincl udes both

substituted and ‘unsubstituted noieties. The aryl group

can be sybstitujed. w,th pne 25 of .nore npoieties. .

sel ect epﬁfer b RO P d’é’ﬁ‘g}lglplané’a%er lfhfgﬁegxibpf is, jpt, mited to,
al kylb ARk NaNS_ 1Ry IpL AR ONC Abfp¥inesaivhevein 4yl I B, QWHQkyl, aryl,
sul foni c acid, sulfat’e,6 phosphoni c_acid, phosphate, | 6
or atidaphonat erylakylhe N chepedpedned N delopusnec hdvigylpurine, N'-

necessary, as knaywn .to tho skill j . 6 11 . .
ot i, g, oS Phrigh” R ARl LBl byt inopurine
" PrgL@gddlégl &@‘%pwzidm ek NSkl he shisptiridssg tigthine, cytosine, 5-
John Wley & Sons, 1999. 27 WO 2005/003147 .
PCTuBXOtaHB 2% Peethyfedosies, ne-azanykigpgine, omcluging, |6sp3pcytosine, 2-
refa%rd/c}ro4§rr1]ergz‘!1p|%ﬂyr91ri(ﬂﬂa Y}.dratcﬁ, %r-]he%ﬁ‘rhcil, including 5-fluorouracil, C>-
alkylpyrimidines, C>-benzylpyrimidines, C>-halopyrimidines, C’-vinylpyrimidine,
C’-acetylenic pyrimidine, C’-acyl pyrimidine, C’-hydroxyalkyl purine, C>-
amidopyrimidine, C°-cyanopyrimidine, ,C>-iodopyrimidine, C®-lodo-pyrimidine, C’-
Br-vinyl pyrimidine, C°-Br-vinyl pyriniidine, C’-nitropyrimidine, C’-amino-
pyrimidine, NZ-alkylpurines, NZ-alkyl-6-thiopurines, S-azacytidinyl, 5-azauracilyl,
triazolopyridinyl, imidazolopyridinyl, pyrrolopyrimidinyl, and pyrazolopyrimidinyl.
Purine bases include, but are not limited to, guanine, adenine, hypoxanthine, 2,6-

diaminopurine, and 6-chloropurine. Functional oxygen and nitrogen groups on the

base can be protected as necessary or desired. Suitable protecting groups are well
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substituent. The terns "aral kyl" or "arylal kyl" refer
to an aryl group with an al kyl substituent. The term

wORalsmo314as used herein, includes chl oro, bronmBCTiUSt®4/012472

and fluoro. 5 The term"acyl" refers to a carboxylic
acid ester in which the non-carbonyl noiet

t
es kaowg rt@ tiposk skillsddotthel aftr and Bchuge gjﬁtﬂeﬂb’ﬂ%i; rfBHleﬂkyﬁiexylSﬂyl -

Cyg é’i‘l’ ﬁ%ﬁﬂy{’a V\E[)‘ltyﬁinéfe ﬁ'glk %ﬁ’;y%ﬁ)d'l ‘L;Hﬁ%ydbxpg afyl groups

SUGHCHAR &B@Dm@/ﬁf@foﬁﬁm nwt}ydneml\fbhynl am@p-pdsﬂaeudsulfonyl
opt i onaIIy substltuted vvlth haI ogen (F a, Br, 1),

Sucnas TSt b il %?@Ily dofet%E $6fula CO)R,,

el ARREs ) fl@ﬁf{'sﬁa%ﬁﬁ‘ bﬁﬁﬂ&ﬁed dﬂr o@'bhé h]k@'h Qlﬁplilairg les/teﬁ‘ alkyl), amino
trityl or nononet ﬁtrltyl substituted benz

t r iaciidk gity$ incjudigplpny mﬂg@rﬁy jaralkyl @mh}qhgg |1391|12)y1 0a?ikoxyalkyl including

glpll%? ’ﬁlﬂ%ei‘&%psfiflgl\éxgalﬁ% O%.'sp ﬂeﬂo%_ﬂﬁetﬁgf e'bf subst1tuted ailcyl

aC)(incluHﬁ{gefoWeTr QigN), oyl n@hfdmg phbnyhlophomatml substltuted with chioro,
non- car bonyl 15 noiety is |ower al y The term

" pieomesfiseo;igda G taiGrealky 45 €1 116l alke e episps such as alkyl

| t
( :Mr% P% h%g@qhg%??lgqﬁ&}lﬁ 5% g}fﬂ}m etﬁf njﬂﬁloaay bpﬂ{rﬂhﬁﬁlate ester,
ar gl loy |IﬂonoN&t}bﬁ:lyztyik)pp Blthﬁtutdﬂﬁbehﬂyb raulkajryie aralkyl including benzyl,

N6- vi nyl purine, No6- acetyl eni.c urine

NGﬁHWV@WéIHP&}‘Fd%& magtRox yastinyly %& nlffaslpmqhneg phsgoxymethyl. Aryl
r i3 . In_particul 1

D g%mpg éﬁ%/ ﬁlstglléu ﬁréasll%o%{ﬁ%le F&Uﬁﬂeﬁ oérlorlllg | particy ar, acyl groups

fl uadladyt asdyle, trﬁlumd)drmytyd:,ytmsﬁnyﬂapetﬁl-, az:adppxom/ljipetyl cyclopropyl

ncl udi ng 6-azac and/.or . 4- ner aptg

ur £ET00XY 5. 1??8?’88§ Ci Iflrg’%’lncilﬁfffpﬂﬁl 5 DeREGur &
ﬁgﬁ% d' ne§aac%x§’9%ﬁéﬁﬂﬁéé‘cﬂ' di nﬂﬁ)heﬁ:ﬁacetyl a—methoxy—a—

d| nes, C5-Vinylpyrimdine, C5-acetylenic
py rtnﬂwnhomthy@'phaqglacem,n rhrgunn@cetm h%ﬂrtm‘p@zgwacetyl 4-chloro-

g%)l 5%&18 BRAY rSn 3|mn28%r{>n g? dlB{)?I}yrﬁc nopyr | En ﬂio'?(? 2- thenylacetyl

PY 1t ifHetHylRety$0- Br chldi*b’dhﬂﬁWohéthlgl ne, perﬂuoroacetyl fluoroacetyl,
C5- ni tropyr| m di ne, - am no-

N2-babrgdiflupiosessyl, r\ms@pchstyl,t ﬁrtgmhmﬁégetyl chlorosulfonylacetyl, 3-

?m%ﬁég%}% gﬁ%%‘}e}p@, Sﬁ&%&?%ﬁe 8X er nt%tugqlﬁ'@ﬁ‘?yloﬂ‘}’%l'l&bﬁ%ltyl monochloro-

Py raé9l, Ashlbrohebityly TH- doawdﬂmerdgla@ﬁmoyh petftimro-heptamryd, 7H-dodeca-
not limted to, guani ne, adeni ne, ﬁ&ﬁft hi_n
U

di dftorefisntanaul, 7 g Q(}ﬂcgﬂ%mhpp@no &ngwéb%rﬂieptanoyl
and 'clgﬁe%gﬁﬂorgﬁ%ﬂ af?n Vpledqtgilg(?é > AuGdBeftEnddi,0t 86hLAUERD-3,6-dioxa-

necessary ofr Sui't e protecting groups are
welHeptad8yl, nonafluoro-3,6-dioxaheptanoyl, perfluoroheptanoyl, methoxybenzoyl,

F]Cgl_eoﬁieptanoyl,

methyl 3-amino-5-phenylthiophene-2-carboxyl, 3,6-dichloro-2-methoxy-benzoyl, 4-
(1,1,2,2-tetrafluoro-ethoxy)-benzoyl,  2-bromo-propionyl, omega-aminocapryl,
decanoyl, n-pentadecanoyl, stearyl, 3-cyclopentyl-propionyl, 1 -benzene-carboxyl,
O-acetyimandelyl, pivaloyl acetyl, 1-adamantane-carboxyl, cyclohexane-carboxyl,
2,6- pyridinedicarboxyl, cyclopropane-carboxyl, cyclobutane-carboxyl,
perfluorocyclohexyl carboxyl, 4-methylbenzoyl, chloromethyl isoxazolyl carbonyl,
perfluorocyclohexyl carboxyl, crotonyl, 1-methyl-1H-indazole-3-carbonyl, 2-
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WO 2005/ 003147 PCT/ US2004/ 012472 known to those
skilled in the art, and include trinethylsilyl,

wdizostooylshexyl silyl, t- butyldi methylsilyl, an#CT/US2004/012472

t-butyl di phenylsilyl, trityl, alkyl groups, and acyl
groups such as acetyl and proplonyl nmet hane

anpropenyl} isenalewyl.f bnyirolidipesathoniy, 4pRAnylbspzoyb. %}Jﬁ% ¢ term acyl
S\;{;rgﬁeﬁ{ gte{sz e atcgrboeug Qﬁegh’ﬂ:e a&x {Hdleﬁe 19] Ia'lswclosgire of acetyl,

stral ranc clic al y
(i Ih ﬂﬁh}d)‘i‘d)a{é@tl}ﬂl O\Rﬁefthﬂhw*l?( (lzytmplﬁidpyéaxet}db pio}ylbnyln cbuigtiyhg hexanoyl,
pheny allcary ara I ncl.u |ng
al heptgnayky| 9oHEIOUHI ndicoTEPRBRY e Loxmwwacetyl ct-

Suﬁ%}t%%orﬁ&%?ﬁé%eﬁ?éa?{té Blontid ect?I t&'tc Ri)r@bleﬁz)éheacetyl 2-chloro-2,2-

, aryl Tncl u I ng phenyl
Opﬁip(heﬁl}blhc}etﬁu bStdhﬂderdphﬂnylacﬁm ortamethylapetyl, f thloragdifluoroacetyl,
i odo,_ C

| .f. t
esP@ﬁﬂé‘OEQ%ﬁY]as ﬁ}“?{wceﬁd or ﬁﬁ@?‘f’ro@ﬁ%ﬁ]hon 1th1$ aelnl(j%‘ﬁe% tert-
F@Fﬁ%@& fBB¥broab&t 'ﬁﬁﬁﬁchlgm etyll HRARSGHBHYE rﬁéth@iybenzoyl 2-

‘nononet hoky-trityl, substituted benzyl
aI bmnyd-pm@miykydecamyl,umpmgamwl ste@ykoscymlomyl-pmplonyl l-

| udi EE%T(Y Oﬁ‘g‘? E ;la(% S?aéf?] Xyé,p&(clol'fe]xane -carboxyl,

COW Oﬁdleed@éw 1,9 oaybloﬂrap@@rdamobt&ar @f‘cydbuwmtu@ﬂaoxyl 4-
i ncl acetyl, trifluoroacetyl, methylacety

cyniedpdbml,zb}alc stoponylc {-onesipyl dyi indesoledresehanyl, p%fﬂp@ayflb isovaleryl,
buty hexapoyl hept anoyl , octanoyl, neo-heptanoyl,
phéﬁ§¥ ¥@ Yhoo acet oxy- 2- phenylacetyl

dlphenylacetyl a- met hoxy- a-

trifl uofmmmyvamhe myﬂdaMmﬂr;des nbiugattyaesstpring and synthetic o, 8y or 6
2-nitro-h nz enzeneac

2- ARG Acios i ﬁggﬁ%ﬁ % éﬁ Wt 101'!21&8(?‘ Q (4IZO Sﬁgﬁiﬁ) ace{n yIl')rotems i.e.

tri Wé Eﬁtﬁﬁfe}’{'ahrﬁzh {RERd] fsbleasifacRétiionine, Fhenylalamne tryptophan,
? | uor oacetyl, fuoroacetyl, 20 br onodi | uor oacetyl,

rrephﬂmacsenyd:,, tlgeqmmeg phﬁé‘f@% etyycpsme asparagine, glutamine, aspartate

b BB MBSy, e i s

MO ROGNHO | Tondg@bibn. AighdtiveBaest athino acid can be a derivative of alanyl,
7H dodecaf | uor o- hept.anoyl , . perfl uor o- hept anoy
H-de@béc leucyl olp@,lﬁ@cppgn @}plmyl phenylalaninyl, tryptophanyl methioninyl,

P?fcg%yg,dso %Pgrgﬁ%lhgﬁtt%gﬂywosmyl asparaginyl, glutaminyl, aspartoyl, -

7 Hgﬂﬁ@l@%ﬂ&swl okreiplianOhiktididyh ﬂwmga B-vaimyb teleteingly B-isoleucinyl,
nona-f | uoro- 3, 6-di o 5 hep . LB
norﬁ?dffph?@yloﬁ@henﬂﬂé%%]eétt@ﬁ&ﬂ anﬂep’fni“?}]&‘ioaﬁ’i‘é(bt@aﬂéfwy B-serinyl,
glp'ngﬁ%ﬁgp dfi’%kst?mﬂeg@ﬁ&on%nyzl é%ée}s aragln’yl B-glutaminyl, (-aspartoyl, B-
3 ghdarolyl, BrlysidylyBtangininybend-bistidingl. When the term amino acid is used, it

g 15 %%fﬁ%%%%%@%ﬁ%ﬁ aﬁeﬂgg{g]& gxlsdlosua%gg%ylof the esters of o, 8
n- pegt adg gﬂ:ﬂfé‘(' alarthE N aline, Fouekfe! ARABIcHe, RheRidHMe, . phknylalanine,

- bénzene~car boxyl, O- acetylnandelyl plvaloyl acetyl
1- drjptaphtanprodiae; serjte, thx;eomnh,emﬁ@n@,atm@sm asparaging, glutamine,

C z Ifllfi}(ajﬁlglg??eg :gﬁl%%rggtg%l&?pg ya%lglnﬁlre AR hfctiade 98 )tﬁ¥e D and L-configurations.

The term “host,” as used herein, refers to a unicellular or multicellular
organism in which the virus can replicate, including cell lines and animals, and
preferably a human. Alternatively, the host can be carrying a part of the viral
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per fl uorocycl ohexyl carboxyl, 4-nethyl benzoyl,
chl oronet hyl i soxazolyl carbonyl, perfluorocycl ohexyl

woanisomyils7 crotonyl, 1-nethyl-|Hindazol e-3- caPbomgkgo4/012472

2- 29 WD 2005/ 003147 PCT/ US2004/ 012472 propenyl,

i soval eryl, 1-pyrrolidinecarbonyl, 4- phen | benzoy
Whgendning Wlmsmraplydatlon g)rlfgg@tlonstcapgaq-@me ¥ the ogmpounds of the

speci fic. and.i nde ent C rePf tyl 1
t r PFOSSIS, B’é’glétll% ﬁﬁ? d&/ ? ép%gl;l)lic ?11 prrgge?s;s 4 lnf?cted cells, cells
Pr @RhdIEMEd w*?cﬁta}l’lfc‘)f' parthﬁxtﬁél Qj&hl, genloafel ambmhlmam; hraparjzllcular primates
neo- hept anoyl , phenyl acetyl, di phengl acety 5 he h
t r pfd homenst ﬁg ?ﬂﬁ@ﬁwqi patlogp %gvpnt 1nvent10n the host is a

ﬁ%nglﬁ %atgeennﬁ 3{&%&%{%\1}/ yl?plg:taﬁgﬁso rﬁ eﬁ’tgg‘ie 1rf$ RA6AY h3G_VH! are clearly

Chh@ﬁ@ﬁmﬁdBﬁﬂﬁ%ﬁ@kﬁtmwmﬂﬁﬁﬂIuoroacetyl f1 uor oacet yl
bronodi f | uoroacetyl, 2-thi opheneacetyl tert-

R

W&lﬁcﬁhcﬁﬁtﬁtcﬂgﬁﬂﬁ%ybhaﬁﬁmmydaﬂy acceptable form (such as an ester,
clopentyl -propionyl, 1 10 benzene c%r boxyl

pl ‘p bspibteagstsry alt of a@@ﬁfﬁhpaﬁete&é? a-compound which, upon
cycl.ohexane- car ho rhdi c d Ph ticall
c F.rg %‘%élnlé g’argbg b @ro@ &%u{thgng&g}aer € armacet Y

Ebéﬁta@[bzsmh 1ndh[d&ttbcms§elderlved from pharmaceutlcally acceptable inorganic or

| ngm)é:lr ) lscla_g I nd%;gln %uggﬁgggq?sn%leﬂﬂge {I‘E;ls %drfsona @]]@11 metals such

| n%ﬁ g)g?ﬁmﬂﬁt el CHUIHC ﬁfllllf{] gadﬁ{‘ Qﬁ?ﬂ@%ﬁﬁt A& c:ﬂi’lcluﬁ‘}3 arld @dagnesium,
S am no aci ds, I nc iIs not [imted to,
amafEngC imsndreusn donhar pedtlei el klmwn gl citlee, phargmpm,tlcal art.
valine, |euci.ne, | euci he, ni ne

ph@hwcgw%y app %anmlrugque q?] é cog&puﬂcé that is metabolized, for

t hr.eon 1@% dﬁM &l (Fl'eom&i‘éé@sihr’tﬁe h@ﬁﬁ@r@ﬁh e cSthpéaidl dthe present
aspar utamate, |ysine, gﬂhlne and hi stidine.
geing

I n lquntlerﬁ eﬂ”meldal enabn»éhsmémrodm asomppundsi that ave fhéologically

2 WiV oG BoupsRg e Ragl Mty FEERfE SniRlnd® Prodrgs
| SQhgMfd imp oﬁﬁ@sl I {AY{ caﬁh%)"o&ﬁcﬁfﬁdn)/fedubédl phﬂnﬁmﬁmgl deaminated,
met hi oni nyl , ycCi nyI serinyl, threonin

cyéwélromylatedt yde gqlrnyylateé,s ,byﬂ@éymw del@{dmlamqq yqlkylated dealkylated,
: |
88 % ?r ﬁg?ﬁ dﬁa%'alﬁll{t XJ’%’PO@%%}/ n geﬁ{o?@ﬁrg%*egugq ?;F&Jﬂu{éjy khe active

- Pre@8hipBihd. O- phenyl al ani nyl, O-tryptophanyl,
O met hi oni nyl, O-glycinyl, ,3-serinyl, O- threoninyl,

St e'gﬁ%/ &ffl{ls?‘g}}/‘gs‘f}]léﬁ(JWF‘Oh}g&p@gag ‘{]Y%/’g‘}b&‘f, Il?erivatives and Salts

(ST%;MB/I f3-argininyl or j3-histidinyl. Wen the
termamno acid is used, it is considered to be a

:g te glr ;I ¥ aé%) ngﬂ& 05(?—%2& Hgl'egﬁcglﬁea evh 8}0 |1];§epﬁarmaceut1cally
| eUgcidablé S SYRbASg HEREITi OB Ried PR ETAL AR Ne,

RO Base
Xz. CH
6 £~ 3
R | \
R F
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tryptophan, proline, serine, threonine, cysteine,
tyrosi ne, asparagi ne, glutamne, aspartate,

wqahoisaost4e, | ysine, arginine and histidine in phe/uR2mmdi2472

L-configurations. 30 The term "host," as used herein,
refers to a unicellular or multicel]ular organismin
whi ch the vi mrmrBasemfptsaqOea namallm@q?grrer@ pr magglied purine or

and ani mal's, and ref I ikyl, CHW,
the host can be c& F‘W g’aé(e r f ’tﬁe iH gP N?O/QS% Y5
2005/ 003147 PCT/ U@(W/mezéiﬁw QB0 By, omipse

replication or functions can be altered by the

Cpoci 1 cal |y GRARE FOTRGRAaN Hopjosp e ifgiae Honophosphate,

transfected wi th aliphosphaberikiplisphdie, oti 4 slabilieed miosphmé prodrug,
aninmals, in particular, primates and humans. nos

ani mal appl i cati oﬁkpb‘ﬁsphhl@;at?)r Bshging ﬁ%ﬂtzieénH'Rlﬁéph?Gé‘ies acyl,
Is a 5 human pati ent1 cﬁgglgﬁ{l&r[ﬁ?lgysugﬁﬂh’fg? l%'hél‘fﬁsand 15‘wer a gl alkyl,

certain indi CatIOIJiIé re c anticl pate

by the present invgdudifg lowdralkyeS @subitﬂﬁﬂé&@&ﬂioxyﬁkﬂymlno or its
acceptable salt or prodrug”’ is used_ throughout 51 1
specification to MsBEdq beETAVeShaFHoRalE: |eéf§F’I yocluding  alkyl - or

acceptabl e form ( sai’ﬁglk?ls sﬁ‘ t%clu 18%%%%@%uﬁ§ﬁﬁr and benzyl,

salt of an ester or group f a conpound
whi ch, upon 10 adnitereihrths |p<han3t10graupas |opnona1]gr subistiteted, a lipid,

the active conpound. Pharnmaceutically pta
salts include t hodeclBdipgyad P%OE idy A |clfalkﬂ)§lmm° acid, a

accept abl e inorga rgapi G, Eaes %nd ﬁgﬂeggrl r other
Suitable salts i ngkﬁggpctirﬁ%sea%erl@ed from g [ © ° ’

metal s such as pqihamaoﬂumfaﬁgt sodtiptable allekehg nerogar tthich when

metal s such as cal ¢i um an nesi-u no r ous

ot her acids wel | l@ﬁmsﬁeﬁ fie Bﬁa%égé’éhk%u ggﬁmvﬁfﬁg Compound
Phar maceuti cal |y agigenh 301i¢ HPéOsHodgsaté; a’a6 O}Doﬁphosphate R' and
conmpound that is et abql i zed, for exanpl hydr ol yze

or oxidized, in tH didcanelspdedinkedwibepelithasphainaroup; and
present inventlon Typi cal exanpl es of prodrugs

i ncl ude conmpgimgs ghat ; {i@e}é@n@nﬂ&/%' &3/ elllel C?JP hﬂk@nyl C1.4 alkynyl,

protecting groups on a ctional noi et he dctive

conpound. Pr odr ugsvinylyis, @, (Elon,dﬁ AdNOb, IQa(O)@éCEn adkyl), C(O)O(C..

oxi di zed, reduced, at
hydr oxyl at ed, dehytdS¥ 1&?@2}0&‘; gﬂ@eoc&ﬂo(c” alkenyl), O(Ci4

dehydrol yzed, al kyjahe (cq;aawkamdu AethD! FCL. acyD, S(Cus
deacyl at ed, phosphor y1 at osphoryl at ed
produce the acti valksd);rﬁ@un@lkyrlyl) AEEi u&%ﬁp@@ﬁ@} -4 25¥d), SO(Cr4

Physi ot ogical 1y Acgef, 2858, ChhyAl), 8@ alBhiif, S0x(Cis acy),
S0,(C1.4 alkyl), SOx(Ci-4 alkynyl), SO2(C1.4 alkenyl), O3S(C.
4 acyl), 03S(Ci4 alkyl), 03S(Ci4 alkenyl), NH;, NH(C;4
alkyl), NH(Ci.4 alkenyl), NH(Ci4 alkynyl), NH(Ci4 acyl),
N(C1.4 alkyl);, N(Cy.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(Ci.4 alkyl), C(O)O(C14
alkyl), C(0)O(C14 alkynyl), C(O)O(Ci.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci.4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C1-4 alkynyl), S(Ci.4 alkenyl), SO(C14 acyl), SO(Ci4
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25 A (2'R-2'-deoxy-2'-fluoro-2'-C nethyl nucl eosi de
or its pharmaceutically acceptable salt or prodrug

wohers@o$147s provi ded of the structure: R O BaseCTXS2082/012472

R6 CH3 12 F 31 WD 2005/ 003147 PCT/ US2004/ 012472
wherein Base refers to a naturallé occurring

0
modi fi ed purine oalkphsr SO(@i-nelyaxh; SR(Css @lkegy {)cﬁﬁ)z(cu acyl),

g(re, I NHRll\;ﬁljk)I% a@&ﬁﬂ%@den%@e am“%sﬁﬁtc‘ FuikeBf, 0:S(C1

i ncl udi ng nonoph0§mbyl?]eo3s@:1m aikpls),pl@gsg:l 4t alkpinxlﬁpNthe NH(C14

or a stabilized phos ate prodrug oS t

i ncl udi ng stabili %1151711 @sﬁ)f?gl?félb’ sl\!ﬁ@i“ ﬁ&{ﬁ%” acyl),

optional 'y substi ed d ORACK? @Rl%ydan be linked

i ncl udi ng” | over aﬁﬁ(;\“ %Wubs(@{lgagg”e o

car boxyal kyl ar ni ntgethei tosforpepvingkoptimallztsithstigyted by one or two

sul fonate ester, aryl al kyl

sul fonyl, incl udi ﬂ&qhﬂréﬁegbgm{h’ﬁm benzyl ,

wherein the phenyl group is optionally substituted, a

lipid, inclréiingnapHbedhaibstiuttd alkyl (includngribwer alkyl), cyano

acid, a carbohydrate, a peptide oI er ol

ot her phar maceut (¥ GHz @@i bq)gﬁlZ i Qﬁ‘&@?}édﬁaﬁﬂi {HH20H),

when 15 admi ni st ef P oth@vcpmN @H,NHS,,

conpound wherein ﬁ%"h{h \(@HZ )% Qé) 2 4 o

phosphate; Rl andC}B&HﬂHgREH:zNQCH]g)apalhmd (qpklenlalw substltuted or

cyclic phosphate group; and R2 and R2' are

i ndependently H, C¥®-alkyl, Cl-4 al kenyl, Cl.4

al kynyl, vinyl, N3, CN, d, Br, F, I, N®2, C(OQCl-4 _

al kyl ), h%@)egrﬁlemﬁ&hﬂieﬂﬂ lay(2)R)- Z';@él)ﬁ Elﬂtlbra-leﬂh}Abljlyl nucleoside
O Q(Cl-4 al ken Cl-4 acyl), .

8((@)140(@ Hh@(éﬁ?@‘)m%@( @@%ptg}@gd gat g}( ®ro t%ereo% )f)rov1ded of the

structure:

R'O Base
O
>
RS | R/ CHs
RZ F

wherein Base, R}, R?, R?, R® and R’ are as defined above.

A third embodiment provides a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl

nucleoside or its pharmaceutically acceptable salt or prodrug thereof of the structure:

RO Base
CH
6 113
R, ]
R F

wherein X, R, R*>R% R®and R’ are as defined above, and

Base is selected from
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20

al kyl), S(Cl-4 al kynyl), S(Cl-4 al kenyl), SQ(Cl-4
acyl), SQ(Ci-4 alkyl), SO(Cl-4 al kynyl), SQO(Cl-4

wabkbwswgbi; S02(C -4 acyl), SO2(Cl-4 al kyl), Seet@s2004/012472

al kynyl), S@2(d -4 al kenyl), 03S(Cl 25 4 acyl),
03S(Cl-4 al kyl), 03S(Cl-4 al kenyl), NH2, NH((C1-4

al kyl), NH(Cl-4 al Bnyl), NH(C1-4 al kynyl), H( C1- 4
acyl), N(Cl-4 alk I )2, N(C1-18 acyl) 2,r3wh in al kyl,
al kynyl , al ke vinyl are optinally su\B ituted
by N3, CN, o t thr e halogen (d, Br, | F, . NQO2,

C(OQCl-4 alk KX Cl-4 30 aIkyI) -4
al kynyl ), C(OE\% Cl-4 al kenyl ), Q(Cl4 acyl) Q Cl-4

al kyl ), O(Cl-4rval kenyl), S(Cl-4 acyl), Cm al kyl ),
S(C1-4 al kynyl), S(Cl1_4 al kenyl), SO(Cl-4 acyl),
SQ(Cl-4 32 WO 2005/ 03147 PCT/ US2004/ 012472 @hkyl),
SQ(Cl -4 al kynyl), 1-4 al kenyl), SQ2(Cl-4 acyl),
S2(C1-4 al kyl), SOZ(Cl 4 al kenyl), S02(Cl-4 al kenyl),
03S(C - 4 acw N O63CHECL-4 al kyl ), 03S(Cl-4 al kenyl),
Nll—E, N|H§ Cl-4 alkyl), NH(Cl.4 al kenyl), NH(Cl-4

al kyny Gls Is)

acyl )2, OR7, TPRIRE A s e ﬁm’é}é@#‘?@ﬁéﬂéﬁ%g‘é%p&%ﬂﬁlg F, CL Br, D,

forma vinyl opt| Q)ml d)R’ ss}b,ssR’g Mﬁdmomﬁ{ g lotven alkgf of Ci-Ce,
N3, CN, d, Br, , '

substituted al kyl héloﬂélllacﬁ%ﬂ ﬂg (I:]O\ﬁéf II);P%{%F)(% i@gﬁ%l-é(s such as CF;
(CN), G, OCHS i 2*11\’ Ol\ké%y PV 'of(g%@glzﬁwh a$0CH=CH,,

fl uor onet hyl
CH2NHCHS3, CH2N( CI—I:{h)aR),geMtéd/lﬁE, ChpBr andbivgr glk@gyh pﬁn(f‘etﬁs, such as

(2 R 2 deoxy- 2 it Jﬁﬁgi%@%? i L dper alynyl of C:-C

its pharmaceuti calg e a r d -
thereof is provi de @H %Slgét rtegt(gr(e:plm I())Ll%\ggrealkygyl of Gz
R2, Ce, 1ower alkoxy of C;-C¢ such as CH,OH and CH,CH,0OH,

halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO.H,
CO,R’, CONH,, CONHR’, CONR’,, CH=CHCOH,
CH=CHCO,R’;

R’ is an optionally substituted alkyl of C;-Cy2 (particularly when the
alkyl is an amino acid 1Tesidue), cycloalkyl, optionally
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl.

In a fourth embodiment, a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside or
its pharmaceutically acceptable salt or prodrug thereof is provided of the structure:

R'0 Base
O
R?
RE | / CH3
RZ F

wherein Base is selected from

- 34



R6 /CH3 2 F wherein Base, Rl, R2, R2', R6 and R7 are

as defined above. A third enbodi nent provides a
WO20(®j002(47 deoxy- 2" -fluoro-2' -G nmethyl  nucl eosPde/Us2004/012472

its pharmaceutically acceptable salt or prodrug

t hereof of the structure: RlLOBase z' s i CH3 R

20 2 F wherein X, R, R R2', R6 and R7 ar 4as

defi ned above, and | Base is sel ect ed f rggam

2005/ 003147 P/Hl /012472 R4 R4 R3 ~

Ni "5 NO R A (a)](b) Yis Nor CH %andRS

are i ndependenNI/y\hQ/ ogen (incl udi ng F,

5 OH OR, SH SR, NH2, NHR, NR 2, |ower dI kyl

C-06, halog&hated (F, O, Br, 1) Ilower al’kyl of

Cl-C6 such as CF3 and CHZCHZF, | ower al kenyl of C2-C6

such as CH=CH2, hal 9enated (F, d, Br,

al kenyl of C2-C6 such”as CH=CHC1, CH:CHBr andM%H:CHI

| ower al kynyl of C2-C6 10 such as C=CH, hal ogenated

(F, O, Br, lgdlwheend kRAWR®, RB, RS-RCB® andWere ad defiapd above.

of Cl-CG such as CH20OH and CHZCH20—|

A fifth embodiment provides a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl

nucleoside or its pharmaceutically acceptable salt or prodrug thereof of the structure:

R'O Base

CH,

RO F

wherein Base refers to a naturally occurring or modified purine or

pyrimidine base;

R’ is independently H, phosphate, including monophosphate,
diphosphate, iriphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group; and

wherein X and R are as defined above.
35



hal ogenated (F, d, Br, 1) |lower al koxy of Cl1-C6,

C2H, CX2R, CONH2a CONHR , CONR 2, CH=CHCO2H,

WwWQheBHEERAR ; 15 R is an optionally substitut edcaiusyios/012472
of Cl1-Cl2 (particularly when the alkyl is an am no

acid residue), cycloalkyl, optionally_ substituted )

al kyny| Inf spth @gibodipransrn(2'R)-2 wisexy-Rufluerorkemethyl nucleoside or

a1 ke Bl DL o0 o RpraBRI R OB photrg thkdol W i6viRY b thb Birfcture:

(2'R)-2' -deoxy-2'-fluoro-2'-C net B?ée nucl eoside or 20
its pharmaceutically acBeptabl e salt or prodrug
thereof is provided of the § ufe: R O Base O 2,
S / fqigm 34 VO
2005/ 003147 PCT/ US2004/ 012472 RERS NN </Y Ni
5 NO NR(a) (b) and, ¢cin R, R, R2, R3, R4,
R5, R6 and Y are as defined above. A fifth enbodi nent
provides a (2'R)-2'-deoxy-2'-fluoro-2'-Cnethyl 5 )
nucl eosi de omwlietain Buae mefesutoi T apbtuyallyceepring er seddifigsy purine or

prodrug thereof of the structure: R1O Base x CH3 -4
R70 pyrimidine base; an

wherein R! and R’ are as defined above.

A seventh embodiment provides a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
nucleoside or its pharmaceutically acceptable salt or prodrug thereof of the structure:

R'O Base

CHs

RO F

wherein Base is selected from

R* R*
a0 Y
! A | '?/]\0
o e
@ )

and wherein X, Y, R}, R%, R* R’, R” and R’are as defined above.

36



wherein Base refers to a naturally occurring or
nodi fied purine or pyrimdine base; R7 is

wonadspesident | y H, phosphat e, includi ng nonophospnaiseg04/012472
10 di phosphate, triphosphate, or a stabilized

phosphat e prodrug, H phosphonate, including .
stabi | | Zedn iightosphodiseat 2 @2 -deprip u@‘ﬂ%@‘%ﬁ%’iﬂsﬁéﬂ pycleoside

subst.j t ut ed I ~RC W}, I IRGL ugli the
oor CaprgeCaF R P Y UKL B, orc O ploQfded of
pepirhddgrederi vati ves, sul fonate ester, including alkyl
or 15 arylal kyl sulfonyl, including nmethanesulfonyl
and benzyl, wherein thﬁughenyl gBasmp is optionally
substituted, a lipid, n di ng a|phospholipid, an L
or Damno acid, a carbohy peptide, a
chol esterol, or other phar Hsy acceptabl e
| eavi ng group whi ch when 20 ddmnjstered in vivo is
capabl e of providing a conﬁ%@hd Wherein RL or R7 is
i ndependently H or phosphate; Rl and R7 can al so be

5 linked wth gyeldif BakoisREBEed goalp; and wherein X and
Rl are as defined above. 35 WD 2005/003147
PCT/ US2004/ 012472 | a sixth enbodinent, a 4
(2'R)-2'-deoxy-2'-ﬂ?uoro-Z'-C—nethyI nucl eogi de or

its pharnaceutical acceptabl e salt orRyr
thereof is pr%«/i d the structure: RL1{) Bage O CH3
R70 F wher ei n\B rgkers to a naturally c {nhg or

nodi fi ed puring or N5 pRti nidi ne base; and eré?n RL
and R7 are as fi ned above. A seventh enbqd.nment
provi des a (2' R) -2' -deoxy-2' -fl uoro- 2' - G- net'hyl

nucl eosi de or its pharnmaceutically acceptable salt or
prodrug thereof of t@@ structure: Rio Base (b)

and, wherein Y, R R?, R* R, R” and R’ are as defined above.

A ninth embodiment provides a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl

10 nucleoside or its pharmaceutically acceptable salt or prodrug thereof of the structure: .
R'0 Base
X
R?
Re I /CHS
R F

wherein Base is:

37



X CH3 R70 10 wherein Base is selected fromR4 R4 R3

~N~NLNLO <~ ~N~R 5 (a) (b) and wherein X, Y, Ri,
wWe&2005sR4314R5, R7 and R are as defined above. 38CYWDS2004/012472

2005/ 003147 PCT/ US2004/ 012472 I n an ei ght h enbodi mant

a (2R -2"-deoxy-2'-fluoro-2'-Cne f nucl eosi de [y 4

i ts phar mawkwhéretl Xys @fmétaablp@esa is I'éaer‘IS&ﬁL% is H, R isH, R

thereof is provi RElycture: Rio Base V O

CH3 T-4 R70 ?Igﬁé?e{)# Blse |sﬁlsel ected from R4 R4

R3 N~N N 15 NRj (b)

R3, R4, IR teridy emb@dmenarae(%é) %&epﬁﬁéa gw?;@ C/e:\ﬂ??th%’i Hu"leOSlde or

e Od %Ien%ta%@ c%iﬂé ggcgpﬁble sag or Erodru%th]ereof is provided of the structure:

uor o-

R'O Base

/ CHj

wherein Base is:
R4
R3
NN

I N/ko

]

and wherein R! is H, R? is OH, R¥isH,R’isH, R*is NH, or OH,
and R% is H.

10 An eleventh embodiment provides a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl

nucleoside or its pharmaceutically acceptable salt or prodrug thereof of the structure:

R'0 Base
X
CHs
RO F
wherein Base is:
R4
RS
L
N @]
e

15

38
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15

10 nucl eoside or its pharmaceutically acceptable salt
or prodrug thereof of the structure: R O Base )CR-~J-

WO 208K83137F wherein Base is: RA R3 'N LNAO 3PCWDS2004/012472

2005/ 003147 PCT/ US2004/ 012472 and wherein X is

defined as above, Rl is H R2 is OH R2' _isiH, 4 )

H R4 is NH2and woereimXds Refined as abpye, gltl%ﬁtﬁ WE R isTH, or OR,
enbodi nent, a (2.Ry- 2 e -2'-fluoro-2'-C nethyl

nucl eosi de or kitls p adrl%afg)é%ti cally acceptable salt or

prodrug thereof is provided of the structure: R o .
Base O IiRG tRjedfth pbodinknt, &5(2R)-Aidepry-A-aere-2-C-meihyl pycleoside

"N N O and wh h RL _i.s.4H, ' ' '
oo heiiol o0 o g Bt Fidea of e
enmggitgmnt provides a

(2R) - 2' -deoxy-2' -fluoro-2'-C net hyl

R'O Base
O
CHs,
RO F
wherein Base is:
R4
R3
B
N/KO
ko

[]
and wherein R' is H, R® is H, R* is NH, or OH, and R’ is H.
A thirteenth embodiment provides a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
nucleoside or its pharmaceutically acceptable salt or prodrug thereof of the structure:
NH,
Y

LA
HO N O

o
CH, !

HO F

In a fourteenth embodiment, a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
nucleoside, its pharmaceutically acceptable salt or product thereof is provided by the

structure:

39



10

nucl eosi de or its pharmaceutically acceptable salt or
prodrug thereof of the structure: R O Base X CH3 RHO

WO 20i5ansidn Base is: RA R3 N LNAO 15 38 WO PCT/US2004/012472

2005/ 003147 PCT/ US2004/ 012472 and wherein X is
defined as above, RLis H R3 is H, | is NH2 or OH,
R6 is H and R7 is H In a twelfth enpodi nent, a

(2' R)-2' -deoxy-2' -fluoro-2'-C nehyl cl eoside or
its pharmaceutically acceptabl e ga oerrodrug
thereof is provided of the 5 styuciurgl R10 Base O
CH3 R70 wherein BaseRr's. R4 R3 O'Mnd wherein Rl is
H R3is H R4 is NH2 or gnd R7 is H 10 A
thirteenth enbodi nent pro
(2'R)-2' -deoxy-2' - f| uorgm-2
its pharmaceutically acce&;
t hereof of the structure:

3 nucl eosi de or
bl eraI t or prodrug
H2 "\ N

wherein X, R, R® and R’ are as defined above.

In a fifieenth embodiment, a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl

nucleoside, its pharmaceutically acceptable salt or product thereof is provided by the

Cl
N A
N
/

¢ f)

R'0 N N

9]
R® / _CHj3

RO F

structure:

wherein R}, R® and R are as defined above.

In a sixteenth embodiment, a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside

nucleoside, its pharmaceutically acceptable salt or product thereof is provided by the

CHs

structure:

HO

HO F

40



10

I HONO OCH3 HOF In a fourteenth enbodi mrent, a
(2" R -2 -deoxy-2'-fluoro-2'-C-nethyl nucleoside, its
woheosmagat i cal |y acceptable salt or product thRerastoous12472
provi ded by the 15 structure: 39 WO 2005/ 003147
PCT/ US2004/ 012472 C N ~N. RLON N X s Iﬁi £ hvl
wher ei ninX, a RgeveR®eathd armbosinenis def?'Rid %EE%V 2 -flugroz2'-C-methy
fifteent odi ment by the
(igfEopidh e icatl acgeptgble splt o product thereof s provided by
pharwageut i cal I y acceptable salt or product thereof is
provided by the 5 structure: CI NN RHONN OR6
71 1j CH3 RO wherein R1, R6 and RC areQas defi ned
above. In a sixteenth enbodi nment,

(2' R -2'-deoxy-2'-fluoro-2'-C net nucNHosi de
nucl eosi de, its pharmaceutically ac& pt g le salt or
product thereof is provided by the tryeture: Cl
‘ R'0
X
|
HO F

wherein X and R! are as defined above.

In an eighteenth embodiment, a (2'R)-2"-deoxy-2'-fluoro-2'-C-methyl
nucleoside, its pharmaceutically acceptable salt or product thereof is provided by the

structure:

N NH
/4
<N | N/)\NH

HO o
/ CHs
]

HO F

In a nineteenth embodiment, a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
nucleoside, its pharmaceutically acceptable salt or product thereof is provided by the

structure:



<XT HON O CH3 HO 40 WO 2005/ 003147

PCT/ US2004/ 012472 1In a seventeenth enbodi nent, a
WOQ20(®j002(47 deoxy- 2' - fl uoro-2' - G- et hyl nucl eosi BET/USE®4/012472

pharngcgutlcaLly acceptabl e salt or product thereof is

provided by the structure: O N cx NNH2 RoO X CH3

HOI 5 \AhereWheera?ﬁGn@yaﬁeaSﬁﬁH@??W& above. In an

ei ghteent h enbodi nent, a

(2' R) - 21y dgoxiyedtioth! UshBodimekt, Met hy2'R)-DUddor9<Y'-aoro-2'sC-methyl
pharmaceutically acceptable salt or product thereof .is
prmclepeiflebips phaemacrutigeltyuacseptable pplfipr predpctifesrepiNs Rryiged by the
_~%u%g§e' HO F 10 In a nineteenth enbodi ment, a
(2R)=2">deoxy-2"' -fluoro-2'-C-nethyl nucl eoside, its
pharmaceutically acceptabl e salt oer_Broduct thereof is

provi ded by the structure: NH2

N XN
¢ |
N N/)\NHZ

HO o
/ _CH;
|

5 HO F

The present invention also contemplates 5'-triphosphate triphosphoric acid
ester derivates of the 5'-hydroxyl group of a nucleoside compound of the present

invention having the following general structural formula:
Base
Il I I
HO—P—0—P—0—P-0 x
OH OH OH R?
D
R F
10 wherein Base, X, R% R%, and RS are as defined as above.

The compounds of the present invention are also intended to include
pharmaceutically acceptable salts of the triphosphate ester as well as
pharmaceutically acceptable salts of 5'-diphosphate and 5'-monophosphate ester

derivatives of the following structural formulas, respectively.

15
ﬁ (I)I . Base
HO—P—0—-P-0
oH O s
R, ]
R F

42



NN <NNNH RXCH3 HOI 41 WO 2005/003147
PCT/ US2004/ 012472 wherein X and Rl are as defined
wahws®o3l4n a twenti eth enbodi ment, a PCT/US2004/012472
(2'R)-2'"-deoxy-2'-fluoro-2'-Cnmethyl nucleoside, its
pharmaceutically acceptable salt or product thereof is
provi ded by the structu : NH2 N Bas¢ NH2 HO O CH3
5 HO F The present my@n.t | so contenpl ates
5'-triphosphate triphosp r| c ster derivates of
the 5' -hydroxyl group of E i gle-Ctdgrpound of the
present invention having Rhe f|o|| oji ng gener al
structural formula: O 0 O BaseR°HO-FP-O-IP-O-PI-O OH
OH OH)CRT CH3 R6 R2 F 10 wherein Base, X R2, R2

and R6 are asyiedih Bask, as RADRY and RA arcCaietuedisbovk. t he
present invention are al’so i ntended to include

phar mac cal | t I th
ester a?u“\’iéf’li ne it ]ﬁggnacm&@sga ‘/)Résgh&%f adl; @h%g ?@%f are He
5' ndklebasdvEttRe @bxﬁmvléﬁﬁkﬁpzlﬁes]@dmﬁ belester derivatives

of the foll ow ng structural formul as, respectively.

NH,
\N |
° LA
o I o N 0
HO=E 0
OH CH,
HO F
NH,
NN

I o)
OH OH CH,
HO F
NH,
NN
O O O© I /J\
Il l ] N
HO—-P—0O—P—0—P—0
| 1 | O
OH OH OH CH,
HO F
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15 O0 Base HO 11 -OP~- -OXOHM™H);;.~R2" CH3 R6

R2 42 WD 2005/ 003147 PCT/ US2004/ 012472 O Base 11
wOB/037O R6 2 CH3 2 t wherein Base, X R2, PRR/USa0d/012472

R6 are as defined above. Further non-limting exanples

of phosphoric acid derivatives are the nuycleosides of

the present invention are shown below N NO L'~0

I N HOP-OO OHCH3 5 HOF NH2 N{O " L'~0O

HO P-0-P-0 O OH OH CH3 </ | NH

O O

Il Il I
HO—P-0—P—-0—P-0

| i ( O

OH OH OH CH,

HO F
NH,
N N
O O O <' | 41\
mon N™ SN TNH,
HO—P—0—P—0—P-0
! | | o
OH OH OH CHs
HO F
NH,
N \N



10

15

20

25

HOF NH2 N L~O NHO-P-0-P-0-P-O0 OOHOH OHCH3 HOF
43 WD 2005/ 003147 PCT/ US2004/ 012472 0 N NH O O O N (
WOl2008K403HO- P-O-PI-O-PI-02 | | | O OH OH OH CPBT/USDR012472
O NNH OON:j NN N2 |) HOP-OP-OO OH OH CH3
HOF O NN O<N11NN2 HOP-QOCHCSB HOF
2
~N
N
(|
0 ¢ -
T N N)\NHZ
HO—P—0 o
OH CH,
HO F

The present invention also contemplates that any phosphate nucleoside
derivative can include a 5'-(S-acyl-2-thioethyl)phosphate or "SATE" mono or di-

ester derivative of the 5'-monophosphates.

Alternative embodiments are also contemplated wherein the N-4 amino

group on a phosphate nucleoside derivative can be replaced with H, F, CL Brorl

Additional embodiments include 3' and/or 5' produrgs as described in more

detail herein.

In the various embodiments, the fluorinated derivatives are preferred.
Fluorine is viewed as “isosteric” with hydrogen because of its size (Van der Waals
radii for H is 1.20A and for F 1.35A). However, the atomic weight (18.998) and
electronegativity of fluorine (4.0 [Pauling’s scale], 4.000 [Sanderson’s scale]) are
more similar to oxygen (3.5 [Pauling]. 3.654 [Sanderson]) than hydrogen (2.1
[Pauling], 2.592 [Sanderson]) (March, J., “Advances in Organic Chemistry:
Reactions, Mechanisms, and Structure” Third edition, 1985, p. 14., Wiley
Interscience, New York). Fluorine is known to be capable of forming a hydrogen
bond, but unlike a hydroxyl group (which can act both as proton acceptor and proton
donor) fluorine acts only as a proton acceptor. On the other hand, 2’-fluoro-
ribonucleosides can be viewed as analogues of both ribonucleosides and
deoxynucleosides. They may be better recognized by viral RNA polymerase at the
triphosphate level than by the host RNA polymerase thus selectively inhibiting the

viral enzyme.
I1. Pharmaceutically Acceptable Salts and Prodrugs

In cases where compounds are sufficiently basic or acidic to form stable

nontoxic acid or base salts, administration of the compound as a pharmaceutically
45
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NH2 / N N OOONNWH OP~-OPI-OP~-O02 HOHO
OH 1~LCHHO F NH2 </NN OO0 N NLNH2 HOP-OP-OO OH

WOR0BHB3145 HO F 44 WD 2005/ 003147 PCT/ US2004/ 8BC24/82004/012472
NH2 O\3 HOOP-0 O OH CH3 HO F The present invention

al so contenpl ates that an hosphat e nucl eosj de )
dend¢ogntablesaliamay lm;apm@rgatg. gharm%ceutically acceptalblde salts include those

gsgé%/eﬁgfrkwgyﬁ%%gélﬂ%éhlbp g?g‘eﬁga%g% ﬁ%ﬁ%’g@ggorgﬁﬂe Hakesdhnd acids.
Al E641AS isuBs endledl MRt sdeived dremn adkait engghlat sudh wisepetassium and

the N-4 amino group on a phosphate nucl eosi.de
depsodivm; pikaling epgh mgitls sueh af Pﬁcﬂm F-t{lg Eagnggiury, among numerous

Adg L] BB th) 3 ANMHO! 18’ pRHOHM Gxkamples of
asg%ltgg%??ige‘ggﬁﬂg{r?o%ewé%t glhfﬁ%ﬁagr etllcﬁ I the variols P °
enphstimeaitially hecebtabber saita pedongenic\eatd adsition splts formed with acids,
preferred. 10 Fluorine is vie as _"“isosteric" with
Py iisdion KB ads PBRIAIPECL ] ASCERAMe G Yhal & AGTPIS ortosylate,
H i f 1. : [ t Qib€inate, benzoat
m%ﬁ%“§%°%%) g%eéﬁe, GRAE; HAWRYR! . tdrafatét Giitéinate, benzoate,
ascorbate, o-ketoglutarate, and o-glycerophosphate. Suitable inorganic salts may

also be formed, including, sulfate, nitrate, bicarbonate, and carbonate salts.

Pharmaceutically acceptable salts may be obtained using standard procedures
well known in the art, for example by reacting a sufficiently basic compound such as
an amine with a suitable acid affording a physiologically acceptable anion. Alkali
metal (for example, sodium, potassium or lithium) or alkaline earth metal (for

example calcium) salts of carboxylic acids can also be made.

Any of the nucleosides described herein can be administered as a nucleotide
prodrug to increase the activity, bioavailability, stability or otherwise alter the
properties of the nucleoside. A number of nucleotide prodrug ligands are known. In
general, alkylation, acylation or other lipophilic modification of the mono, di or
triphosphate of the nucleoside will increase the stability of the nucleotide. Examples
of substituent groups that can replace one or more hydrogens on the phosphate
moiety are alkyl, aryl, steroids, carbohydrates, including sugars, 1,2-diacylglycerol
and alcohols. Many are described in R. Jones and N. Bischofberger, Antiviral
Research, 27 (1995) 1-17. Any of these can be used in combination with the

disclosed nucleosides to achieve a desired effect.

The active nucleoside can also be provided as a 5’-phosphoether lipid or a
5°-ether lipid, as disclosed in the following references, which are incorporated by
reference herein: Kucera, L.S., N. Iyer, E. Leake, A. Raben, Modest EK., D.L.W.,
and C. Piantadosi. 1990. “Novel membrane-interactive ether lipid analogs that
inhibit infectious HIV-1 production and induce defective virus formation.” AIDS

Res. Hum. Retro Viruses. 6:491-501; Piantadosi, C., J. Marasco C.J., S.L. Morris-
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el ectronegativity of fluorine (4.0 [Pauling s scale],
4. 000 [ Sanderson's scale]) are nore simlar to oxygen

wo020G/pRaal i ng]l. 3.654 [ Sanderson]) than hydr ogemwuS2002/012472

[ Pauling], 2.592 [Sanderson]) (March, J., "Advances in

Organic Chen1stry 15 Reactions, Mechani sns nd
s Natscblas K [HMieyerelli Gristis, Jiddsiricp, K Salshagsly. g, Rucera, N. Tyer, C.A.
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22 géﬁ{tlggt; ?2 I 1] %qu;gerl%f,ﬁlgf o,hla:]:ﬁ agﬁnslz‘ng E%tAo ?Jsarson pﬁ?\}[ é]tuhmﬂler GM.
EOP{ A e@é Iag g’:ﬁg dglg B\cgueai’\'efb@s ‘WrehiRosInedd f‘ﬂﬁib'i‘%on of human

oxynucl eosi dés. They na
beﬁrhﬁihnb@ﬂb@hbyeﬁnﬁympler bl replivatipn| JmEEM eandt HﬂHeGC cells by 3’

triph hat e | t he h RNA pol
th:ggo’g}gﬁﬁgﬁfﬂﬁe%‘dl?ﬁ?g%ﬁeu @Y{‘lﬁtgyl%@s} cergls ﬁ > %éni?r a‘f’oedrug of 3-
Pha SRRRULIGGAD VoAesER:a Dl g S chomd Fsreommzmoseﬂer KY,

e conpounds are“sufficiently basic or aci di
t o Lf M rBtslhiratiles, H25 hemingyil. aen dleor Bpsehe and| P). RlChman 1990.

admini stration of the c as.a

25 S betarstmieesis) SRBRe A 3SR ARIRES o Adhymidine and
MRy iRe aﬁﬂ?@fa@aﬁéle&s@despharmp@memcabsmmept abl e salts

i nclude those derived from phar rraceutl cally

acceptabl e_ingrganic or e n S, . . o

Sui t abl NNENE FXRIRLeSt Hgg@ - S’dp% ﬂ,]saﬁ%ﬁ%lﬁultable lipophilic
tsﬁi})s‘ﬁu%ﬁ hascaﬂ%'é%%%lléxm}aﬁ@orp§&@édmo kkatlebade @réfbrably at the

metal' s such as cal cium anid magnesi um anong, NunMer ous

ot 5&10H pbsitiomef the nolapsifigon ligoppHierprepssatiansaincyde U.p rPatent Nos.

bR R TR S BB T L s R e
acistys 39001 S4usf WM MdPB$SiILOIE Af mmpmbimomaad herein by
for "exanpi e, tosyfate net hanesul fonate, acet

ci trefatemce. nEbrengt patemtaamhngtcgs thaj disclose élpogléyl]lg@gpgnuents that can
St B GE RGO Wit MARGLERIDRRARIE preparations,

IC QQ%dlﬂ'détWWO sslg{o‘zasa , Wi 30760555, nlr(}:ar/mmm avo 48914, WO 93/00910,
roonate sa S ar naceut
o 8 BA{26aeo N D 6 150 kst 035 St EE LTINS, e eh B 181

the art, for exanple by reacting a sufficiently basic

CO'TPP%‘Ar:%HGéhtﬁalcaﬁap%mtmﬁswth a suitable acid
af fording a physiologically acceptable anion. Alkali

T (S kaBLE oo, RELFSSLUTOF, L b b dictocd
of 1GALR BV %hﬁ%a(géutfc%ﬁyaz{cﬁébtﬁﬁe r@ﬁeor prodrug can be prepared in a
therapeutically effective amount for treating a Flaviviridae infection, including
hepatitis C virus, West Nile Virus, yellow fever virus, and a rhinovirus infection,
optionally in combination with a pharmaceutically acceptable additive, carrier or
excipient. The therapeﬁtically effective amount may vary with the infection or
condition to be treated, its severity, the treatment regimen to be employed, the

pharmacokinetics of the agent used, as well as the patient treated.

In one aspect according to the present invention, the compound according to
the present invention is formulated preferably in a mixture with a pharmaceutically
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Any of the nucl eosides described herein can be
adm ni stered as a nucleotide prodrug to increase the

waaebisxnsp; bi oavail ability, stability or other RCSAIS2004/012472

alter the properties of the nucl eoside. A nunber of

nucl eotide prodrug ligands are known. In general
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aI Y 5 p lorl

?grtnﬁgsﬂ?{)r% bflesk gl%é?%tc nggtggﬁl Eﬂsﬁ%ﬂ@f% édgf\}mﬁggﬁmﬁ’g its therapeutic
reﬁelnet;c edn pattloutar,aa emodificativor eff edielsnyed cethpownictd render it more
herei pn. Kucera
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me rtﬁi@%‘1(!)cﬁf‘i@‘ftﬁﬁt(é.'11\I’Lefo?rh{1‘l§f10111 eRicf fisdin0ee. )t hat 30
i nhi infectious H V-1 production and i nduce

Ur 5222“es¥&ééia%%a?%§t%a%i”gésag¢ Torgas, thy prafig fan e he compound,
S. legpc E/E'HSI' ﬁclﬁéxﬁﬁm\é@yl%%ga Qé%cg%a de g{ﬁé#?gﬁ@é{hgllaéﬂ@atlves phosphate

| slsters dchvaMmusesait foums| g the p?re&ent Mﬂh}bmds,&s preferred One of
Pi anj.adosj Modest . .199

o BRIy SKIILR s I PR AR SO TIORy stpapat ggmpound
f Okq ﬁlr%dctrﬁﬁ Yorafto fébﬂ]Yate déhvew of a&h}%%mp%ﬁnd—f@& ta]!éétéd site within
Host e K. D. Richman, D. A Carson,

St therhodt elrgan@nw or5parnemv aﬂ‘hwqusanaal@p myillviake @émc‘i’f favorable

enh nhi |t| 0
R ERCP E B R SRR b alonle Bt b HBicaplsy i dfiverin the
Hrﬂleﬁﬁd%h‘l uhy to3a targ&é&(MféwmﬂltH@héﬁt r@i’g}&wﬁﬁbﬁpa‘cleﬂt to maximize
d| rTyrlsto ngﬁécerol a lipi d prodrug of
ct ofathei eanenaypd ly\gbﬁtt@a@lf‘élﬁ@[f WeFlavzvzrzdae infection,
H%?%(gng %@&/t%:ktz gfﬁnlju Ogvceﬁr Nile Vlg.lslvlye%;\}&l E‘En%ﬁlﬁ%g’ggh@% 6h1nov1rus
Sylﬁbdftﬁﬁj s and antiretrovi raI activity of phosphoi I pid
anal ogs of azidothym dine and other antiviral
nucl eosides. " J. Bigl. Chem.2 5 27 nl.i ' .
exanpl eﬁﬁf it ;0 ? er§PEPPRY g"‘ (feésewglygt a{)élﬂﬁally active
| peRhilatichs, So¢beting toeht %)résbﬁtmﬁﬁmohsi‘lsmvﬁf&ﬁ% yimount for treating

I ncor por at ed into the nucl eosi de, preferably _at t
the infection or condition, in preferred embodiments, aFlaviviridae infection,

including hepatitis C virus, West Nile Virus, yellow fever virus, and a rhinovirus
infection. In general, a therapeutically effective amount of the present compound in
pharmaceutical dosage form usually ranges from about 50 mg to about 2,000 mg or
more, depending upon the compound used, the condition or infection treated and the
route of administration. For purposes of the present invention, a prophylactically or
preventively effective amount of the compositions, according to the present

invention, falls within the same concentration range as set forth above for

48



10

15

20

25

30

5'-CH position of the nucleoside or |ipophilic
preparations, include U S. Patent Nos. 15 5, 149, 794;

wo 208h084; 5, 223, 263; 5, 256, 641; 5, 411, 947; SpabRSOD2012472

5,543,389; 5,543,390; 5,543,391; and 5,554,728, all

of which are incorporated herein by reference. .
Fotheiapeutieilynetfegtive i aaeunsnand hntusudlst (ths same e fhegapeutically
substituents that can be attached to the nucl eosides

of SHELVEABOERY i nvention, or Iipophilic preparations,

i ncl ude WO 89/02733, WD 90/ 00555, WD 91/16920, WO i

91/ 1891 AdMMISORGODFOthe 20tiVD @MRERF 3MayOrgge] §rogp continuous

EP 0 350 287,. EP 93917054.4. . and 91/19 I

hGRIAYEAET CP) CBAREERT SR AdBRAR IR, P of & (ol ' dhample, QLD
COENAS! Lt N End ARGUnLIRAE o2al PtdPicd, faderlteralipRandscular, intravenous,
di scl osed " herein or its pharmaceutically acceptable

s abubentanpousd tagsdsanaloéviele peyelciude 4 PIREREFL RPNt 2gent),
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t hgs ttheakv@ity ofdisemse iro tixe petiqaitoy Edal tbsage forms are particularly
phar macoki neti cs of the 2%Fnt.used, a% wel | ﬁs 5he bl tient
paprafered; rlessavss. 0B Eas of AITHRISERRO: 2BY RIPFRFCNES (fRgPrable patien
pr %&%ﬁ{iaﬂé@’emi on, the conpound according to the

prese Invention is formulated preferably in a

m xture with a pharmaceutically 47 WD 2005/003147

PCT/ US2(4 pecpeus7 the apeEpeessiieal cgomppesitionsnagropdipg) to e present
i s.pref.erapl 1 Ni t [

RSB SR Frh R LIRS g of e compound
f orBRdrdin OtdSthevrekmt davantiontie rpeeferdbly npiaedwithr al pharmaceutically
i ntravenous, intranusgul ar, transder

I, b L .
S uBEERPENOUSITIC L SOETR T P of BRI o@hETACRY ) o fyRounding

an(éeéhﬂfc@@%iﬁ‘ﬂh@d'e 4 &Uslg.u L@%rﬂ%lén@}r Bke aRFat 4Ry ¥f forms depending

adnmni'stered in sterile saline. "'One of ordinary skill
i N ohhtke dotm il \premadition deshred for admiaistratiomi & &i aral jps parenteral. In

teachings of the specification 1o proyide ner ‘

f plpmnagpg oﬁgmlaqeugggapqrpgwtwsr&f)gal ofos %;?nr}ﬁ% : ioé'nthe usual
W yﬂ%ﬁac%ﬁﬁ@? héia e b6 UIBPS i THUENSorOfiquieorhl Brephitations such as
invention unstable or conprom sing its therapeutic
actsiisgienyions, reliprérs tand udokutions, switablei eaaiers mnéfadditiyes ipceding water,

conpound to render jt nore 1 ' . .
ot RRTeoTo 1S USSR, ot B PPsBafuts UGG o ang e i
by méyPbd hid, Medkblicadtal prepidebis fuch b batvilers, tablets, capsules, and for

esterification, etc.). o i i . . .
solid preparations such as suppositories, suitable carriers and additives including

starches, sugar carriers, such as dextrose, mannitol, lactose and related carriers,
diluents, granulating agents, lubricants, binders, disintegrating agents and the like
may be used. If desired, the tablets or capsules may be enteric-coated for sustained
release by standard techniques. The use of these dosage forms may significantly

impact the bioavailability of the compounds in the patient.
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In certain pharmaceutical dosage forns, the prodrug
formof the conpound, especially including acyl ated

wolaowstopbiated or ot her) and ether derivatives, pbosshauei2472

esters and various salt forns of the present
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ac /Ui ﬁﬂgt% ﬁﬁ%o‘glﬁugsg%%&%lnhveﬁp |E oﬁ{es‘gf)gl fglﬁ th:snbliéh?referab%y
saRBmGAaeRAt badliypnbutangsy e sdmifisetdd pbonterilly, topgcall or m
2005/ 003147 PCT/ US2004/ 012472 therapeutically

ef SepnosijerydR@int and is usually the same as a
therapeutically effective anount. Admi nistration of

the actityg D¢l aBFYdina e ethé reesean iviention) sbecause of their low
(intravenous drip) to several oral admnistrations <Exer loved
dayoxi¢ity texhesbl esllsQgn ceytain msgngesp majpihe, pdvapgraysly employe
i ncl ude. or.al opi p P a il Ahepatitis C virus,
k958l B B gL kb ARG i © i
i naeeNide NVene) yellovofeven viras,eamend rlaigevitys, inféztionadr tarptevent the

suppository admni stration, anong other route f .

o e HTERCR o UMICAL SYBP IS 5P SRion 1D (i, R s“‘ﬁ%f&% o pondition.

be M3§d g p%!éﬁf‘ GRvaieaY aisb 2bidohiphsRE dme#dhk | fok Ythe prophylactic
treatment of viral infection, and in particular a Flaviviridae infection, including
hepatitis C virus, West Nile Virus, yellow fever virus, and a rhinovirus infection. In
this aspect, according to the present invention, the present compositions are used to
prevent or delay the onset of a Flaviviridae infection, including hepatitis C virus,
West Nile Virus, yellow fever virus, and a rhinovirus infection. This prophylactic
method comprises administration to a patient in need of such treatment, or who is at
risk for the development of the virus or condition, an amount of a compound

according to the present invention effective for alleviating, preventing or delaying
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30

of the compounds froman oral route of adm nistration.

The nost effective dosage 10 formw || depend upon the
woheosmagiaki neti cs of the particul ar agent chosear/uas004/012472

well as the severity of disease in the patient. Oa

dosage forns are particularly preferred, .becguse of .
e atbe opsetadthenvisal infertim rfangitigupde fhary O&Mﬁﬁ?‘ﬁ?}’f"féﬁ“m according
{gptgg %nt‘esgnq TR daRBE ‘ét 1s§9€1@fr9nﬁﬂfa§th%réﬁt19ﬂﬁrdaﬁﬁﬁuﬁd Gfifized should be
I ons accor e present 15 invention, a
t heWapedkictiglahy pefférablyinoa-taxio un theopatmn‘e Wois pastienlaly pregerred in
conmpounds according to the |nvent| n i S

pr i pansel of the Preseih Y SRt ,%%IFR &l bt 435dg should be
A akla Epé}fércﬂb@ %%a{n%t Mﬁﬁter:Bﬁﬂltlﬁﬁ %ﬁﬂ@ﬁ(ﬁﬂ& legi@bit a minimum of

Corrpoun ’ng  techhiques to produce a dose. A carrier

magoxidtyeo ahcwpaiean\‘/ aln ‘eheycasﬁ off »F fmindlgé@mfwglonowc}uﬁglg hepatitis C

form of ration ed for ad n

or ¥¥USr g?ﬁ‘@iﬁ i4ps. ¥ llfl?g or‘r’aﬂﬁ:l%eu Ctﬁfng compounds
005%8&11&%%1&1& ﬂ}e&hﬁinv@ﬁ’@(ﬁg Qvl‘ﬁ&f ﬂ‘ilay &J@Mlsed td ﬁrEatLthmldlsease states,
pharmaceuti cal” nedia may be used. Thus, for liq

or niay meeqlhmaistﬁmﬂk withphthessamedgsegsraose foethesapﬁgtl%ﬁaaﬁnem (e,
Waf‘lé)r ut %gé pg,lglégtga%r*l)sloﬁ) gali gag% E)r ﬁ{b(iie ﬁ%% bhe/ &S fduf ﬁhiég 'p@g day for an

avoring ag

Pr g=¢ rd‘é%g’eVﬁﬁn) a6 h QlrbpHylatie tgsntatodprehent | thé prohfemtlma of the viral
used. For solid oral preparations such

t abifeation, cupslisreaivelindor Brolang &hg joBsgy e@eﬂlgm dnfegtigp, which
] carriers and additives
|n8}aﬂj§€% 1t§e(i’f[151rci’1 "%P%ﬁ’g&ﬁ ‘carriers, such as dextrose

manni tol, |l actose and related carriers, diluent

gr anul ain naflditgaant sompmdSCamogdmgu fethg, present invention can be
di sinte ralnga an { 1 ts,
R

f o'ino?d&ﬁﬁg"ﬂ‘bm@ﬂ co ?dtﬁﬁ§ of e p‘rb@ﬁd ﬁinnﬁcﬁI: h@epin $0m§bmdssz$cord1ng
of these dosage forms may Sj nlflcan

he.
bi tcathsi prebent iteYengpn ey bR FEBHIESION ﬁnflﬁ@ﬂ}ﬁaaﬁeeﬂ&a% figyvity of
2005/ 003147, P
f oF Pt At ?gi)é s %ﬁ%r ? |tg€}2p4 %Pt usua’a?1rl q&)r?r%ﬁcgleg the metabolism,

st @ﬁthb(ﬁls‘ﬁfﬁbﬁfnaaﬁvaaqu @d othes odinpourcls|andi ad sudlylatg c@administered for
t hough ot her ingredients, including those that aid

di ;&peﬂé‘?f&? effedlo may be included. Were sterile water

is to be used and maintained as sterile, the

CONWOSierésisemaién @adPotymorplismal so be sterilized.
I njectabl e 5 suspensions nay al so be prepared, in

\gggﬁ? SC ﬁlg a[%ﬁ% a? f It%t X l @%ﬁﬁ%@%sﬁwﬁggéﬁn&%ﬁ%g Qeveral chiral
SUSBABRI 40 ndy é’i&étliﬁj hﬁtgbé {sPREANTR Dpticdnedctsle tnd wacemic forms. Some

anti gens) may
compounds may exhibit polymorphism. It is to be understood that the present

invention encompasses any racemic, optically active, diastereomeric, polymorphic,
or stereoisomeric form, or mixtures thereof, of a compound of the invention, which
possess the useful properties described herein. It being well known in the art how to
prepare optically active forms (for example, by resolution of the racemic form by
recrystallization techniques, by synthesis from optically—active starting materials, by

chiral synthesis, or by chromatographic separation using a chiral stationary phase).
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al so be prepared by conventional nethods to produce
phar maceutically acceptable carriers. This may be

wapprsgpsisat e for the delivery of free nucl eosi gesusamyio12472

10 nucl eosi des or phosphate ester prodrug fornms of the

nucl eosi de conpounds . according to_.the present .

i nvent i Garbons opshe nuelpesds, ajs g’\“@&’r B’&lreﬁﬁ‘g’&éﬁﬁ?@ﬁ? Substituents (the
aceor di eDtrbANRRY AR bet difher eRNPAUAESa@Bdide) or
CoiRb eI 1108 BG5S RorkER) caf sl coren

ns are to treat, prevent or delay the _
ongehs @n appdsitasidesy witherespetedt thensugancingdiyaigm. The four optical

U Bowersahareiore i iarrseuet hpee BliSviRbcrop el (dfen orienting
COfiR %ﬁg&ﬁn@é@e@rﬁ{&fzﬁﬁﬁymaﬁéj BidN tBAtethe dxprenl diym 1Dit thedpck): cis

be“adnrnis parenterally, topically or in |
S u@aes itott yerbwgsni'uph ewbiohpouresponsis c b q]g:opﬁglirﬁgon of naturally

present ipvention,. because heir I t oxi. o, t:

hosieipind BRSPS Rt iy Qo bl it
enpl 320 BheBMEAD! it | (witho ther €2ertbsituent "up" and the C4'
Flaviviridae infection, including hepatitis ¢ virus, he C4'
Viesitbstituent ilows"), yiadl | foqust Gvidh the rG2| substtugnt niowyi apd the

i nfect.jon or.,.& revent . t.ne r G HAH ion
e e oL TRl B PSR! sl htbontiras
coRghi tihenrL-nhbldssiddshe afer eseniucleovidsd | imn thé swonnaturally occurring
enconpasses nethods for the prophylactic treatnent of

vi cafigurdtostt i on, and in particular a Flaviviridae

infection, including 25 hepatitis C virus, Wst Nle

Virus, yeldaw heyehmd stids @8dhaal (ebiguated as Lndremt wherein the L
In this aspect, according to the present invention

t henprtiesentis cib irelly scairiagueaisuEntiop) pdneany £Xige a8 separate
the onset of a Flaviviridae infection, including
hefAMMMOMEIT virus, West Nile Virus, yellow fever

virus, and a rhinovirus infection. This prophylactjc i

met hod Examplesex mehodsi totetdain opticellvaagsivei rapferialy appkpown in the
of such treatnent, or 0.is at 30 risk for the

dedH} Mﬁ@gﬁgﬁ???@mﬁﬁoﬁgw&g condi tion, an anount of a
conpound according to the present invention effective .
for ai)l eviplysiogl sppaationt iofigergstaldet cayiterynigse Whereby macroscopic

2005/ 003147 PCT/ US2004/ 012472 the onset of VJ .
i nfection @b’s@énaﬁsﬁ eoﬁl.ldq}"ﬁu?lh ENARUSHITEN 2K ?%ar]th?ﬁe%tgﬁé%lflted' This
accordi ng (bohibfiecH 6 GEHd ifRYRRIIE BN thel dephidtedrRtiomen exist, i.e.,
that the antiviral conmpound utilized should be |owin
toxicity athd natedadisdtonghuneraisxins the cryslsare visyally distinct;

is particularly preferred in this aspect of the

present i nyent h 0 | syHesdy the individual
shoulg}be Bftiablh : l%%@@%@ gpgfﬂg?h?hzvarus or

condi ti on amdtishers ate sgparaety erystial%iizedj froof a solution of the racemate,

possible only if the latter is a conglomerate in the solid state;

iii)  enzymatic resolutions - a technique whereby partial or complete

separation of a racemate by virtue of differing rates of reaction for the

enantiomers with an enzyme;

iv) enzymatic asymmetric synthesis - a synthetic technique whereby at least

one step of the synthesis uses an enzymatic reaction to obtain an
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toxicity to the patient. In the case of a Flaviviridae
i nfection, including hepatitis C virus, Wst Nile

woizoaso3el | ow fever virus, and a rhinovirus i REEMS2@OMO12472

conmpounds according to the present invention, which

may be used to treat these disease states, mag/ bef he desired
adni ni st eresdntigrperioally Haure Areergishsd sypigHe Rrggursor of the desire
t herapeutic ttroeaérrrent (i.e., 10 about 250 m crogramns

up to 1 gregﬁ?brmnbre fromone to four tines per day

for an oral dosage form as a prophylactic agent t

prevent t ruhemical j fpmaretrin sypthesis -y rgnthefip s igehmaye reby the
alternatively,.to prol ong t 1sat the LAl d
i nfecti on,‘{%\ﬁ#% o (ﬁlllef'regst gpﬁl é’sné?e? ﬁ%ﬁr}:l%ﬁn ia(\é%Fﬁ precursor uncet

synpt ons. dondaides tHad produesnemnestriacicor diiratityl) dn teproduct, which
present invention can be 15 admnistered in.. .

conbi nat i araybe aghiesied asing shifploatabysts grehia} @xiliariss; ¢ o
agents, including other conpounds of the present

| nvengj on. 4if8Ebahlr &HARGUAES aasaRidlienghertlsy b receptie somtpound is
i nventi on may be efféctive for enhancing

the . o
bi ol ogi calreaged withyarognangemersallyRjan reacspicGhe chigal qyxiliary) that
the present inventiaqniby: I ' LS. Th 1t
cat abol i snf%Y e’%{%g%? ile%ltg ?dgﬁle%# &ig{&%ge&??g%%ﬁl%éhgﬁd as e
such, are gG@stadpinBissiretired séurate® By thiomatogrepideat crystallization by
effect. IV. Stereoisonmerismand Pol ynor phi stjt:n ot .
appr eci at edrta#f theis Ne¥s MeES dﬁlnﬁ%@“&@g At _fir?ﬂfgﬁtainar{[he chiral
have Seve.rgllxil'i:z{}%/ Ea@%r reﬁg{?%c?{osbb@aﬂ tHEksBEd SantiBmend be
i solated i optfcally active and racemc forns. Sone
Cindersioodisshamne heecanberds ebmumeita: frapsledEbiRgass e technigue
any racemc, optical.l Y di;as SORET L fuili ield
pol ynor phi W}wre&z él?gF%Sﬁléésneffqné :[h%r trﬁg({eor m é):((flal%bergte to yield a
thereof , Ofreporfie@@sNth ofohitiod iofiv et idiasterediherh from the desired

possess the useful properties descrihed herein. It

bei ng wel | erianBomes of Vhere @rqfewawlt%ystagﬁ@élgpé’eféﬂ‘? figgipregmer from
active for - O R that tually ;
raceni c fo@r%h(gs/%dr gﬁéa?lyrt/]ﬁsgbgf Plpazé%lfolgglﬁé %‘%ﬁﬁ?%e@ biya eventuatly
synt hesi s priguiploptlithaiberiatisicopvestedite thegrysaling diasterdogner from

30 chiral synthesis, qor b hr.omat,ogr aphi ¢ .separati o
using a chﬁhﬁéﬁes%‘ida?qa%%rp?)'/ Exﬁﬁggﬁn.fed ﬁ%fn%@fdﬁg%@d‘ﬁffﬁ%& from the
PCT/ U8200461g;tgr4}3 1q.‘ﬁr.Car bons of the nucl eoside are

n

chiral, therr nonhydrogen substituents (the base and

t he CHOR groups, respectivel .can he either,cis n )
t he switip gkirmaigi)c rﬁsolutlggg]sthe%q;%/%g%q s 19 ﬁp@g)::hwv rﬂérﬁ of partial or

respect 0ol e IRuddd ok LSRR (ﬁ}ﬁtaf AHheAREdIGHn of a partially

i sonmers therefore are represented he follow ng
conf i gur at feaolved woenp@mdgnby ngirtue of unequal reaction rates of the

enantiomers with a chiral, non-racemic reagent or catalyst under kinetic

conditions;

ix) enantiospecific synthesis from non-racemic precursors - a synthetic

technique whereby the desired enantiomer is obtained from non-chiral
starting materials and where the stereochemical integrity is not or is only

minimally compromised over the course of the synthesis;
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5 the sugar noiety in a horizontal plane such that the

oxygen atomis in the back): cis (with both groups
wouapds/oostar ch corresponds to the configurati on 8€T/US2004/012472

naturally occurring (3-D nucleosides), cis (with both

groups "down", which is a nonnatural.l rein L

conf iXgur aMM@MMH& feghni '%/Po%’ﬁ?rte % e egﬁ;étmmers of a

and the C4,..subsilty Ete%dﬁ"\@ ] ulc?r}HoEl[eaBﬁaJeV\’oy hitthe of their
“down” and the & 10

C2' substituent substit uent

"up"). Th ellffamgm@miodewitharsmttomrymlms@&@cd@élona!rya)hase can be
natural confjg an "L-nucl.eosi des" are_ci

nucl eosi dé%adrenoéaé agé’i’ﬁ%%ﬁ‘ r%{l tﬁ? bl pliagg can contain”an additional
conf i gur at Eﬂehsl%iﬁovdlze%e ﬁ%ﬂﬁ%ﬁﬁéﬁalcﬁﬁ,e chiral

(desi gnat e as L or wherein the enantioner is

the naturally occurring configuration) and. c exi st .
as sephr atwﬁma g&*?q%}f’ Wheth tﬁ? gracemate 1
obt ai n opt ' i eir differin
art and gl 26k SRRy ?‘3 Bl Of fheir diffring
separ at i ofinfactioys i kise gaseousautubulq uhash avithbg column containing a
nacr oscoplfp crystal s oﬁlﬂ}r‘]@ Edl vbdual enanti oners

are manualfixepddeppeanag © Sor 8%ni que can be used

if crystals of the separate enantioners exist, i.e.

t he naf)er i xkrattforawith ohirdlBlIvehis - adechrtidie thrsbmths eamgiomers are

visual 'y distinct; ii) simultanequ stal lizatio

a t echni queP#Rieadry, Virle of pasfereatial 3155@5% & engnjomer into a
separately oma solution of the

racemat e, ag%ésﬁz%r%:herh%%?v&{f the latter is a

conglonmerate in the solid state; 25 iii).enzymat.i
r esolXit) orizansport ﬂmmchirﬂéﬂwébsé aﬁ%qha}qusrwlaeaﬁw afgeemate is

separ at] orgleddhl AGEIENAUPK YT bSPnbLieE I BALES pically

of reacti enant i oner enzyme;
enzymat i C sapyraree twb enisaiblefRidss one aorﬁylntﬂge:_he cadcmatmamﬂhe driving

whereby at [ east one step of the synt i S uses an .
enzymat i ¢ fOEECTICHAS: GPIGERIERLIAN T PIS%)GW)H‘%%G ﬁ‘ﬁsfs preferential
PCT/ USZOO‘%Q{L@“J%“OQQ?{% Qiﬂglé SE %laﬁiérplgeﬁaﬁﬁo@ BELEH 8 a result of

synthetic precursor o ired ‘enantioner; v
cheni cal athymonirademis whirhlesitsre- ofathe ynerhbtane whichh aflejue only one

whereby the desir enanti 0 t hesi zed from an
achir a|y prf‘élemlglg?r qjﬂlagyacemateqepassﬁhroﬁgh.

Chiral chromatography, including simulated moving bed chromatography, is used in

one embodiment. A wide variety of chiral stationary phases are commercially

available.

Some of the compounds described herein contain olefinic double bonds and

unless otherwise specified, are meant to include both E and Z geometric isomers.

In addition, some of the nucleosides described herein, may exist as
tautomers, such as, keto-enol tautomers. The individual tautomers as well as
mixtures thereof are intented to be encompassed within the compounds of the

present invention as illustrated below.

A (2'R)-2"-deoxy-2'-fluoro-2'-C-methylcytidine:
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5 conditions that produce asymetry (i.e., chirality)
in the product, which may be achieved using chiral

woav@lopsitss or chiral auxiliaries; vi) di aster eBEUS2004/012472

separations - a techni que whereby a racem ¢ conpound
is reacted with an enantionerically pure reagent (the
chiral auxiliary) that converts the individual
enantioners to diastereonmers. The resulting 10

di ast ereoners areNHhen separate Hby chr omat ogr y or

crystallization E)&Nw rtue of now nore ¢Sty nct
structural diffeflengces and the| c/gqa auxilidryll ater
renoved t ®'@bt ai n de%i.red ena omeR'O-vii) i ret-
and second- or symretri X-agsf or mat i ons—X

t echni que @Hsast ey GHs om t e

equi | i brat yigel d a 15zpr eponderance Rro SOF Ut oON
of the diastereoner fromthe desired enanti oner or
where preferential crystallization of the diastereoner
from the desired enantionmer perturbs the equilibrium
such that eventually in principle all the material is
converted to the crystalline diastereoner from the
desired enantionmer. The desired enantioner is then

r el eased @RYMdbexy-2lubirat-Ermetirplgnandsine) ki netic
resolutions - this technique refers to the achi evenent
of parti@a or conplete resolution ofoHa racemate (a¥

of a fur her resol utio f a partial lly gesolved
conpo ) |y V|rtue tswal reac |o Nat es ofﬁ
enar]_f NQ)NE% ~N'non- r@g agent HR

cat al’yst under kln t|cH 25 condltl

endhPi dsp&ei Le SRt r m'fﬁ(?n- &( prB@ur

- a fcChst ec Eeby g T RS
enanti gRer g s obt ai ne\ébfrlom non- chirRfF@l FstartingRrR?O F
materials and where the stergochenical integrity is
not or is only mninmally cqgnprom sed over the course
of the synthesis; 53 WO 20@%@23%147 PCT/ US2004/ 012472
x) chiral Iiquid chromat og}\a - & techni que whereby
the enantioners of a ra@@maﬂe afe separated in a

li qui d nobil e phase byR'9i their differing
interactions with a statj, fikse. The stationary
phase can be made of cHi Red terial or the nobile
phase can contain an additi onal

A (2'R)-2-amino-2'-deoxy-2'"-fluoro-2'-C-methyladenosine:
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5 chiral material to provoke the differing
interactions; xi) chiral gas chronmatography - a

woeaisrmosiue whereby the racemate is vol atili zedCamg2004/012472

enantioners are separated by virtue of their differing
interactions in the gaseous nobile p F]se with a co §m

cont ai ni M2za fixed no My acenic chir adsor bent
phase; 'N% ext r agy \'th chin vents - | N\>
techni glie Whereby thellenantd oners ake [separ at ed o N

Vi r tid”ofNpridf er erttz=Nal Ndi sBol ut ifeh ol orle enant on’ér
i nt g padticul agloehi r ol verior\xiL k)| tramd t_X
[ cApnbr a ctizechni by a CHs

ell pl a,ced?sipr cont act, vvinEZOa chi n rrenﬁr e ,
barri eR°ThE bartier typically 15 separates two
m scible fluids, one contai mung the racemate, and a
driving force such as concentrati on or pressure
differential causes prefel ntraI\ transport across the

menbrane barrier. Separ gt urs as a result of

the non-racem c chiral_nature of the menbrane which
allows only one enantR& o € racenmate to pass

t hrough. 20 Chiral chrorg 5,3 i ncl udi ng si mul at ed

novi ng bed chromat ographyRr?e s Esed in one enbodi nent.
A wide variety of chiral stationary phases are

comerci al | avaj l able. S of the conpaunds
descri bEHEs reé?rﬁpf&?gf"é‘?’ ﬁheoﬁgﬁhﬁ?”g S ﬁtﬂfeglg g%%%fsfeé‘heé form.
unl ess otherw se specified, are nmeant to include both

E w@rgdlg@gaﬁar]j@waswmars. 25 In addition, sonme of the
nucl eosi des descri bed herein, may exi st as tautoners,

such as,_ keto-enol tautoners., The, i i V] r

as wel | TS actye equpR r?&PZ’Sfadg}l%&.eﬁ e%st Aggﬁfdg %@%QH& tfat upon
engaRAS RGN Wb LAk TetiPRNE HTREIEBLS ob fpréHiding pdigtintor indirectly the
invention as illustrated below, A

(2Pyrent cetapoyndz or fthajopdulitscagtiviteyitsslfs | Noplimiting eygaples are the

ﬁBO %?r%%%é@%@%fg%@%é( Qaizgiéﬁemlﬁlﬁeelw_&e%éﬂ B ds "ﬁi‘}@io‘logically
acceptable salts"), and a compound, which has been alkylated, acylated, or otherwise
modified at the 5'-position, or on the purine or pyrimidine base (a type of
"pharmaceutically acceptable prodrug"). Further, the modifications can affect the
biological activity of the compound, in some cases increasing the activity over the
parent compound. This can easily be assessed by preparing the salt or prodrug and
testing its antiviral activity according to the methods described herein, or other

methods known to those skilled in the art.

Pharmaceutically Acceptable Salts

In cases where compounds are sufficiently basic or acidic to form stable
nontoxic acid or base salts, administration of the compound as a pharmaceutically
acceptable salt may be appropriate. Examples of pharmaceutically acceptable salts
are organic acid addition salts formed by addition of acids, which form a
physiological acceptable anion, for example, tosylate, methanesulfonate, acetate,

citrate, malonate, tartarate, succinate, benzoate, ascorate, a-ketoglutarate, a-
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R6 CH3 R CH3 6 CH3 R R20 Fe RROF RO F5 A
(2' R -2 -deoxy-2'-fluoro-2'-C- nethyl guanosine: 0 0 OH

WO200500047/~ 1 N N> 1 N H2ZN N N H2ZN N H2N N PRTMHSRD@/012472

X RI0 X RI0 X RIIOX R6 CH3 R6 CH3 R6 CH3 R6 CH3 R20

FROFROFROF OHNN HNNN H qut)( R6 CH3
R2giy€er¢phosphate formate, fumarate, propionate, glycolate, lactate, pyruvate,

S5O 5008 A 149 B0 o BHS D5 D Y REF D B formed

| inclﬁd’\ngj Milfdte, Mitrk2N biciibotdte,N darbrddhteN SxltN h\Ydl‘ber'n@te and
XROXROX R' O X

Rophagsplertye ciqdp amqeﬁqrreﬁ%g%o@%?ne%:e Ftili%ﬁ_{% aRn§01%:l%r le—zkgzdrFochloride

salt.

Pharmaceutically acceptable salts may be obtained using standard procedures
well known in the art, for example by reacting a sufficiently basic compound such as
an amine with a suitable acid affording a physiologically acceptable anion. Alkali
metal (for example, sodium, potassium or lithium) or alkaline earth metal (for
example calcium) salts of carboxylic acids can also be made. In one embodiment,
the salt is a hydrochloride, hydrobromide, or mesylate salt of the compound. In
another embodiment, the pharmaceutically acceptable salt is a dihydrochloride,

dihydrobromide, or dimesylate salt.

Nucleotide Prodrug Formulations

The nucleosides described herein can be administered as a nucleotide
prodrug to increase the activity, bioavailability, stability or otherwise alter the
properties of the nucleoside. A number of nucleotide prodrug ligands are known. In
general, alkylation, acylation or other lipophilic modification of the mono-, di- or
triphosphate of the nucleoside reduces polarity and allows passage into cells.
Examples of substituent groups that can replace one or more hydrogens on the
phosphate moiety are ailcyl, aryl, steroids, carbohydrates, including sugars, 1,2-
diacylglycerol and alcohols. Many are described in R. Jones and N. Bisehoferger,
Antiviral Research, 1995, 27:1-17. Any of these can be used in combination with

the disclosed nucleosides to achieve a desired effect.

In an alternative embodiment, the nucleoside is delivered as a phosphonate

or a SATE derivative.

The active nucleoside can also be provided as a 2'-, 3'- and/or 5'-
phosphoether lipid or a 2'-, 3'- and/or 5'-ether lipid. Non-limiting examples are
described include the following references, which are incorporated by reference

herein: Kucera, L.S., N. Iyer, E. Leake, A. Raben, Modest EX., D.L.W., and C.
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CH3 R6 R20 F In each exanpl e above, the first drawn

structure is the preferred form V. Prodrugs and
wOeniswasi4ves The active conpound can be adm ni BCEUSZ00a812472

any salt or prodrug that upon 5 admnistration to the

recipient is capable of providing di

| Dianisdosiy 1986 TNeehimebHRBRITISIA AT SRt gnglges that inkibit
act i vit t

o TG proliionT i BuSy HIRES, Qe Rfgpon.” AIDS Res
r etdmh{ eRett® \alguseaﬂwﬁmr?og; g’adﬂtadosﬂc@edt dfbmseald.E; S,L. Morris-
and a conpoun ich has bhee

ot Nershiss K hroersioli. dpmbe-& Siptrsi Kiso byl 5y kefge N-Tyer, CA.

PURY A0 ?Ya&ﬂaﬁkg' Bfd @a.lsq\/[é(?esf Y91 O*Sy;h%esm and evaluation of novel
pharmateutical 'y’ acceptable prodrug™). Further, the

rroethfet cHpidonsicieesidaf teqjugithe foni ahtdildal acamtly |tJy ded Chem.

t he conpound, SO S

ovaf IR T4, el D AEhEE D B el oE M dimiter, G
by Tprvﬁxp"W* #i0%nbiNg. 3] denOBoRNOU9950 "@@é‘htlytéilﬁblhd'éﬂ ihhibition of human
antiviral “dctivity according to the nethods described

he irmimpodsficedngr virusetypedt tepbationoint KEDE ang HT6¢ neells by 3'-

an GFGOLBBEEn LBt  PEVENOY R, gy piRy; Befififeor 3.

f ouBSfiRkhige." NRRIREGL AN EnRr Chan6thea! 36:12025.2029; Hosetler, K.Y.,
adm ni'stration of the conmpound as a phar maceut i cal |

ac Edyt aﬂﬁl]ﬂné]ar,t Hrihy Lietings floyen siea. BeschmpsndsDd?- Richiman, 1990.
e B AR ARG T BhODnoRbid AERERLFa AR fiymidine and

a 3thep Biytsiiedl ﬁ%l@@lde’éﬂ'qemo’:lm&rmmﬁrﬁllﬁhr exanpl e,
tosyl at e, net hanesul fonat e, acetate citrate,

raralkgtn g; Mn;l%{ﬁuggr aetg%fng%u\c;ﬁ %55 ] tedlsgl%g "Rtole lipophilic
P%ﬁﬁ@?\%@ Hd2dh de cg{/MéﬁlﬁﬁiB&%Bfa@édeintd‘ the watleoside, preferably at the

fumar at e, dgEro pi onate, glycolate, |actate, pyruvate
ox al-aB'e andmr daOH pesition aF |ﬂé€ynm1@081®uﬁ>l’t ]élﬂﬂr@ﬂil%ﬁlfe@éli‘#lens include

A e

anq{osﬂﬂ@ﬁ@hﬁrl szasizds (htheaZQ;rESf%[ I}Mteaeﬂaedahjerﬁ zs&,am (Oct. 26,
salt is éwroc 5 sal

PhéP%c%@tvxm%ﬂal} %éb’e%‘ﬁa ay gaﬂ?%S teflr BioAla; A63.092 (Oct. 31,
USi 895 SNG4t BLSSHARD (Aug. 6, 1996, Yatvin et al.); 5,543,390 (Aug. 6,

1996, Yatvin et al.); 5,543,391 (Aug. 6, 1996, Yatvin et al.); and 5,554,728 (Sep. 10,

1996; Basava et al.), all of which are incorporated herein by reference. Foreign

patent applications that disclose lipophilic substituents that can be attached to the
nucleosides of the present invention, or lipophilic preparations, include WO
89/02733, WO 90/00555, WO 91/16920, WO 91/18914, WO 93/00910, WO
94/26273, WO 96/15132, EP 0350287, EP 93917054.4, and WO 91/19721.

Aryl esters, especially phenyl esters, are also provided. Nonlimiting
examples are disclosed in DeLambert et al., J. Med. Chem. 37: 498 (1994). Phenyl
esters containing a carboxylic ester ortho to the phosphate are also provided.
Khaninei and Torrence, J. Med. Chem.; 39:41094115 (1996). In particular, benzyl

esters, which generate the parent compound, in some cases using substituents at the
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wel | known in the art, for exanple by reacting a
sufficiently basic conpound such as an anmne wth a

weubtsabs@7aci d af fordi ng a physi ol ogi cal | y accepraiskm4/012472

anion. Alkali netal (for exanple, sodium pot assi um
or lithium) or alkaline earth netal (for, 10 exanp|e < ol
cabrharyr peee-pasitisin toaeerdstylc hydedy s 2Eaproxidse. géa% g of this class

hyafg&dgqr%p 8%' r%ﬁcr;,pe ylﬂ‘;{\/gﬁhg gf F%gﬁéglg hég% h}ge?luln Trans. I 2345

anpidoey; BrobIe & BEWO 9llhl®7ghaahmﬁieuén atal. |W0em¢bsvzab| e
salt is a di hydrochl ori de, d| hydrobrom de, or

di mesyl e sal Nucl eot.i d F 15

The nuc slgq da l‘{fp g%qllicb}élbos qng c esr:é%ﬁ ag nf)fle d glonhmltmg

b WSA et dhgﬁosdarlﬁdﬂhhﬁ’stérpeﬂ fGreasel. t(l‘}e:rr&m \41405444 (1984) and
i oava

lability, stabili or_otherwise alte ' e

pr Sfmrretu esalofJ fVhesl. r@hﬁneo% : B85 7AL 864 8P o f Aﬂﬁéﬁl%ﬁméychc 315"
ro nds_are 0 I

g C?ﬁ rsoatsfﬁ glr'ovlulk(ego\gﬁdr}l]&lﬂtur}% gﬁgﬁ@gs{ elu‘g r(}ilféoéicﬁtag #H"Meier et al. J.

MO N, c%bm 97: 8118 IPhASPHRL Eydic I’,Bepmpmh}éqmbsiﬂlonetdlmdsphosphate
polarity and all ows passage into.cells ng) ¢S 1

sulsstetst inshias gresgestainiag adusedeeyiringel o ike BYCI%S&ﬁ% hyf 8st8)] are also
hydr S hgt, t e y bstituted
Y QAR A PAFRE P8 R f oo be g0y Y st
di agaicol' B Cprophn}& retessl afahomsnopasphatesarelalse pidyeded; (Faqubar et al.,

égnﬁfv@?lnd y. o6 [ rsa o8 gh Tauhlieedt 1 ETE ndbrSuone (1985)
egé :&Je}g%?@ nyg| g&’cﬁhﬁﬁod Qicaqhs' %%S dhytlessdre dsidsfimedd with a

ernative e ment, the nucl eoside is

debl%mmeﬁybw%vmm@l' e paomerE(Fdeqdu cfal.i BeochamePharmac.

active nu r sa?-, 3-
gné/g:)ilgg ?ﬁﬁgggﬁggﬁﬂeﬂ?%ﬂl%g\l‘g Soggl,?d&:i]) OIand/ oL |

-ether I|ipi n-limting exanples are escri be
i ncl ude Qyktic fp)iohplmmmdamﬁearerﬂmn whictdavaria v1vo by an oxidative
|ncorﬁorat ed by reference 0 .her hKucS a, 1§ variety of
I yéﬁmC gisme gkhsreiare, pa aR em9dErRgn I? }{ © PESSET 104 @: y

W%U%RQ@/ 083 é%aﬁ)ﬁ_r k %Ogﬂés?ﬂ&ﬁ@dat@ ard @%ﬁded 1996h-limiting

nbr’ane-interactiv her 1ipid anal ogs_ that
i nlekaplesmréedlsdossl devzmn pPodgress am Mad iGhgucel9, 1205 (1982).

{j/lef VA Vn%gﬂrgfrsl f g%?l'-DsS@g? ﬁljed Huoiggtsegetageo j)rov1ded 2'-
S. LSubM’cﬁEﬂ@ 1ncN§feStﬁ ﬁl difné%hyll\iﬁﬂ)ﬁ{o,, trﬁluc@hmdﬁayl J:hBro hydroxy, and
Surles, K'S. Kucera, N. |y

: CA.
V\almehpxys 3 mbahtuamssnclu@na pleyl, m@dbttnﬂummethyl ethyl, propyl, i-
S%%phy an%i cygl((j)hexy at aln%Py (g)ff I' g&ﬁ’s‘ﬁltuted analogs are also provided.

Cyclic esters of phosphorus-containing compounds are also provided. Non-

limiting examples are described in the following:

e di and tri esters of phosphoric acids as reported in Nifantyev et al,
Phosphorus, Sulfur Silicon and Related Eelements, 113: 1 (1996); Wijnberg
et al., EP-180276 Al;

e phosphorus (IIT) acid esters. Kryuchkov et al., Izy. Akad. Nauk SSSR, Ser.
Khim. 6:1244 (1987). Some of the compounds were claimed to be useful for
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activity." J. Med Chem  34:1408. 1414; Hosteller,

we2M5/0084D. R chman, D. A. Carson, L.M Stuhn | PeT/ustaoiio12472

T. van Wjk, and H van den Bosch. 1992. "Geatly

enhanced inhibitjion of human_ i mmunodef i gi ency vi rgks 12781
type 1 thepsynemeirisrsyniearRf AridonaRreaEsys %1"% Al

deoxyt h 1m ne di phosphate di nmyristoylglycerol, alipid

pr odr ngof 3, - deoxythym ne."” Antlnzicrob. Agents

Chenot her. 36:2025.2029; Hosetler, KY., L M_. )
St uhwi | phesphdrarBidatesnBhitiget 2k, Rulh Iaetn CBewe icadn§inp 4y 9 (1994);

Ri chma 1990. " t hesi n t k17185 Iy activity
of phog%ﬂﬂwcgpﬂeﬁﬁ}éﬁbgge%f e ‘z?’@%& h?/'r%? i(%ggg’?%ld ot her
antiviral nucleosides.” J. Biol. Chem 265:61127. 15
Non! is i $HosphcamatesyiNeidleaf etld]. SHetseacynles 38 hkk85dil 8% ose
suitable lipophilic substituents that can be

caval ent)| di peor por at ed into the nucl eoside,
prﬁmi—r%%the 2'-, 3'- and/or 5 -OH position of

the nucl eoside or Iipophilic, preparations, i n_ﬁ.l ude le of
U S. Pafleminviiiion glsa poovides N sagyl prodrugsg A noayipifng pxample o

5, a3l St S o r FRCi IR Ry Bl

(Cct. 26, 20 1993, Yatvin et al.); 5,411,847 (May 2, 0
1995, HostMtl er et al.); 5,463,092 (OchH-BR 1995, NH—L-
Hostetler st al.); 5,543,389 (Aug. 6, 6, Yatvin et SN
al.); 5,343,390 (AURSCEY 1996, Yatvif et al.), L L
NTO

4
5, oL NAULY. 6 tvin et g N and 5, 554,72
(Sep. 10,/ cH996; %%égﬁcﬁﬁm . YO7axi Pt whi ch aréo&&wa
incorg_I rated herein by reference. Fprigigh patent

a

appl i ¢ations that disclose |ipophiti®d substituents HOF
that can be attached to the 25 nucl eosi des of the

present invegphi Qb bis B | r.8 Rascibe@Rsreid. Ncl ude

WO 89/ 02733%\%%5119%/ %55%@@8@@6920, WO 91/ 18914,

WO 93/ 00910, WO 94/26273, WO 96/ 13@, EP 3%%0287 EPdru ¢
9391705%ha invgntonmso contomplates Qi egibodiracnts, fhegyia g prodrug o

phenyl. esters,, are_ ahse i : g 6P iologicall
AR AR 5 HbrEa T pB e osRO 0y ol A-fincludes biotogieally
CheRhvadle nfbPficl LOMY 3' Alarsry3’ posioast Praferred navictiesgara natural of
carboxylic ester ortho to the_ phos ar e

hat e | so
pr syritlisig. Dl dnpmaio apidl esteisy g}q@él,lng]g Qe -vadle ﬂ:}o,ugh preferably L -
\/\hf‘%‘ﬂlog%"‘f]l(isr g{t%rs,t ish 83 ﬁ‘e Erjl‘t%}%:l’o‘E‘ETllr'pdo gﬂr%l 95:%%}% g%ﬁgacgs o5 e
uS igikuhssd tpteiticallptindinies 358 WD 20506 GBiARter and 3', 5- L or D -
PCT/ US2004/ 012472 ort ho- or_para- gp iti to. .
ac dismanaaeidhgstar oMy @R)-2-deaxyp? diHodRsd -Crney Bclenside (BsD or 6-L)

! e AR L 360 B S0k hrimidin o
wherein the parent drug optionally has an ECsp of less than 15 micromolar, and
even more preferably less than 10 micromolar; 3'-(alkyl or aryl) ester or 3,5'- L -
di(alkyl or aryl) ester of (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or §-L)
with any desired purine or pyrimidine base, wherein the parent drug optionally has
an ECs, of less than10 or 15 micromolar; and prodrugs of 3',5'-diesters of (2'R)-2'-
deoxy-2'-fluoro-2'-C-methyl nucleosides (3-D or -L) wherein (i) the 3' ester is an
amino acid ester and the 5'-ester is an alkyl or aryl ester; (ii) both esters are amino

acid esters; (iii) both esters are independently alkyl or aryl esters; and (iv) the 3'
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(1992); Brook, et al. WD 91/19721; and G azier et al
WO 91/1 9721. Cyclic and noncyclic phosphonate esters

wanresansa’ provi ded. hbnliniting 5 exanpl es ar eCT/US2004/012472

di sclosed in Hunston et al., J. Med. Chem 27: 440-444
(1984) and Starrett et al. 3. Med. Chem 37: : :
185S'Ier118 Gudepgadenyly aAoﬁ!kxluqmayh gpter @pg |the S'zestag is an amino acid ester,

hat este

o ST PRt frofueP Pl R n DR (g1 G6D Phomotar
811 815 (1979). Cyclic 1',3' -propanyl phosphonate and
phosphaﬁanHsmmgQXMBM®hOﬁ@Déﬂ§§ﬁﬁbﬂﬂﬁﬁtIﬁ@eﬂﬂﬁﬂg@ﬁmﬁ
aryl ring, i.e. the cyclosaligenyl ester, are also 10
provi ded (Mei d¥Het al., Bioorg. Med. Chem Lett. 7: NH2
99-104 (1997) Unsubstituted cyclic 1', 3" -propanyl
esters of t F noMophosphates are al so provi ded | N
(Far quhar et| al . J. Med. Chem 26: 1153 (1983); /L§

prepared. hn addition, cyclic 1', 3" -propanyl

substit i pi val oyl oxy met hyll_pN CH
C1 @33 (Freed et al., Biochém 3
38: ); Biller et al., U.S. Pat .

clic phosphoranidates are kno ;

i N HIN di ment of the present inventioriNa
of subgtituted 1',3" propanyl cyclic phosphorani dates
are provided. hbn-liniting exanpl es are discl osed by
Zon, Progress in Med. Chem 19, 1205 (1982). 20
Additionally, a nunmber of 2'- and 3'- substituted
proesters are provided. 2'- Substituents include
A Riont romet hyl, chloro,
yi bonﬂh Jhy(lmﬁgg(y SP-T;%%EWt uents i ncI udi ng

phenyl rret h trifluoronethyl, ethyl,
pr opyl I@I@OéVEI enta qra;tlpeeltlyatg}engz n@%@%/q,tmeggltmn and/or

F}ﬂx 1 ofla gv@{af’\{ﬁfé@t‘?on s&hb@d ?r%fe?ﬁ Sth@f active compound or its

rus- contai ni ng conpounds are al so provi ded.
l\lordeni’zﬁlvlel ¢f stailtnganeb(aaqhhaﬂstmeé 1n| esmbilaidnar altegnation with another

]; glggﬁw@? %gth:hp g%geﬁetg:,fné{%s ?ﬁa oS BRAS g&gélv%éﬁgﬁff o?Bwo or more
S' ) g{e‘lﬁg] a.%;gdfpgﬁﬁérgg tgg‘éltlfeﬁfe%&easl aﬁ%ﬂn%'l laftéiﬁ@t@c)n th&tdpIh @h Effective

276 Al phosphorus ( acid esters.
Kr yiosdgeouf etacial agent g . adtkkmdterddalaWImSR Tigedosaggo Wilhi ¢gpend on

6 1244 (1987 Sone of the, .co un ¢l al t
<Pl (54BN SOTIO3 TP RT EeaDb AP 0L g 73 Sher factors
t h %@%Wd’sb %f §M[1t1ﬁ Q% &rt.0ft ib tdBPaotBd B deeps valieh wall also vary

et al.
with the seventy of the condition to be alleviated. It is to be further understood that

for any particular subject, specific dosage regimens and schedules should be
adjusted over time according to the individual need and the professional judgment of

the person administering or supervising the administration of the compositions.

It has been recognized that drug-resistant variants of flaviviruses,
pestiviruses or HCV can emerge after prolonged treatment with an antiviral agent.
Drug resistance most typically occurs by mutation of a gene that encodes for an
enzyme used in viral replication. The efficacy of a drug against the viral infection

can be prolonged, augmented, or restored by administering the compound in |
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Al';  phosphoram dates. Shili et al., Bull. Inst. Chem
Acad. Sin, 41: 9 (1994); Ednundson et al., J. Chem

weeses/08y1rop. 5:122 (1989); and 5 . phosphonat eBCT/US2004/012472

Neidlein et al., Heterocycles 35 1185 (1993).
N4- acyl Prodrugs The invention al so provides N4- acyl
pr oainbigstiorronalterationtwitiys sscanglaad grrhaps thigd, artjyiral compound that

g:gr@‘\}/&gt | 1&1{?_‘%2 @a&orhfrﬂﬁ ?f? Eﬂﬁg%%@é lp%hﬁﬁﬁgcér}lghg‘f@matwely,
HORX¥Har@hc RENHEL, H6AiSribRic oNGher paiGmEteof @rBdrir\cal® altered

HO'F HO F 10 wherein R can be any acyl gr
debyrsrubboporrématwn qhelteragiion fhsreryt 48 %eélﬁrﬂgnmfgrlaéﬁon therapy is

(2 ang%ggfe%&]é% almﬁfaﬁbrgtﬁe%%@egg{sggt Aluced multiple sgnultaneous

uor o- nucl eosi de ( P-

or stfreksésor thelviides bi ol ogically cl eavabl e noieties at
the 3' and/or 5' positions. Preferred noi eties are

Pﬁghﬂg: EB B‘qﬁ{lﬁt hgliflaﬁ edo J{nhtioia pr e %g?es {hﬁf ﬁll% ant1v1ra1 drug or

ac kiggaRSdafibe, ussd ﬁhccﬁﬁblhatrdnair)aﬂtemaﬁdn aﬂlﬂh}dnyembkebsde of the present
i ncludi'ng acetyl. Therefore, _this inventi

sp gmieml@m Apyiof &m@g n’gatmegtsdjesgrbeddﬁ] I}FoBg.‘gqgéo%og ,the Invention
and_3'
iy B PR YRR L hponts s n

or sp?ﬁaatlogucmwd@xsg e&mﬁﬁles addl ;heLtypasn ofoamtoiich] agemh or their
any desired purine or, pyri wher ej
papgrdfru ghr that 6pR isnugeryinpem rgdﬁat%wltgfthp ecgg‘lgng{l:s Q}Dsglosed herein

m G Zfl{terf%faﬁ 8‘1%}(11%}{ 1n%}fe??r§) 5@)&15 rﬁbkﬁtﬁeﬂf@@ﬁ alﬂ"h@rleQ pegylated

mi Crorm ar ary ster ,
di [etbrfytion Ornteﬁfeybl) bel&11 mterfdfron gamma, 1nterferon tau and 1nterferon omega;

(()r ap)IESGﬂGS‘fIfQIE 1 g,dla%gptleaalﬁ%%qpngn %ntﬁla?lﬁﬂ& gﬁﬁ enetgggrgl nterferon

Wn%f b Moyt P%}@QE&’ rlﬁte%fbﬂﬂ%?hé Qh %&%lﬁ‘zﬂﬁm WﬂhEﬁ:&Q/lﬁxﬁ or levovirin;

|l es than 15 mcro r odr ugs
3' l&tovitingst progeasé iftEbiR)I- ],Zlbl-udlng an S3 1nh1b1tor a NS3-4A inhibitor; a

mgrp]iqaﬁe pf)ugi%ﬂré %polg/gteé%sgyll 81|r ?r?ciu(ﬁ HEY RNY poﬁlnjrérase and

NS5B polymerase inhibitor; ghotoxm; an IRES inhibitor; and antisense

oligonucleotide; a thiazolidine derivative; a benzanilide, a ribozyme; another
nucleoside, nucleoside prodrug or nucleoside derivative; a 1-amino-
alkylcyclohexane; an antioxidant including vitamin E; squalene; amantadine; a bile
acid; N-(phosphonoacetyl)-L-aspartic acid; a benzenedicarboxamide; polyadenylic
acid; a benzimidazoles; thymosin; a beta tubulin inhibitor; a prophylactic vaccine;
an immune modulator, an IMPDH inhibitor; silybin-phosphatidylcholine

phytosome; and mycophenolate.

Further nonlimiting examples of the types of drugs or their prodrugs
described above include: acyclovir (ACV), ganciclovir (GCV or DHPG) and its
prodrugs (e.g. valyl-ganciclovir), E-5-(2-bromovinyl)-2'-deoxyuridine (BVDU), (E)-
5-vinyl-1-B-D-arabonosyluracil (VaraU), (E)-5-(2-bromovinyl)-1-8-D-
arabinosyluracil (BV-araU), 1-(2-deoxy-2-fluoro-g-D-arabinosyl)-5-iodocytosine
(D-FIAC), 1-(2-deoxy-2-fluoro-B-L-arabinosyl)-5-methyluracil  (L-FMAU, or
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25 amino acid ester and the 5 -ester is an alkyl or
aryl ester; (ii) both esters are amno acid esters;

woizbisjooblat h esters are i ndependently al kyl or BCYIUS2004/012472

esters; and (iv) the 3 60 WO 2005/003147
PCT/ US2004/ 012472 ester is independently an al kyl or
ar ylvetiosy @na-(BHedEyedpbosphenimeHKHRFoRE HleBuG (S HPMPAL,

wh ' h arent dr ' . fol
e A S T b b ek S N O
pr pnpssApal | i %S)-w'(sJ'f\nr'ymrokpa-pmpmmomeamypmpm)wsine [(S)-
~1'" NN NOOON_~O 0 O0OCH H2N CH3. O, Q.F O O

F HRMPGRNr ddafivirloamdi (zat%ﬁ-loE2-(éayé@xa@16ﬂl¥H-lpﬁ%%ﬁ)an-‘*-yllé-
I n. anot her . exbogi tihe: tm,'h"' .
pr g@gm%ﬁ I{Légr]l:gc?dgllr[ﬁ’e gétg% yr éxl ?lgmf%dﬁ%ny V|)’r %:dﬁl’ nlflagiltt‘igﬁobrf;ovm and
g e §¢1‘dfb‘fl?,d ther Qi)lblnaﬁtit&nﬁ'g tofv e2-hypdrpoymethyplr 54(3-gluorocytosin-1-yl)-1,3-
erivative t dm ni di [ '

or OxpEieia (o TRt o PERoDEE ShoTVRREEgBRe - fem1-yD-1.3-

tg eNeLifiotante Q3’f@goéa?5’&\)ip '&cwg&fiﬁ RmcRIdVEC heN@cldoRaaeT, ¥DI, DDC,
wo or nore” agents are adm ni stered together, whereas

du Li-](n};FMA@,_r DB, comddxewap\R evarsep f Ranivir,v ebacdvisageDBA phosphate
each agent is adm nj st ially. .The d RN
e PRI o B B Y A eE R AR el P ey RT inhibitors
ratesh 9% eDf ;ﬁﬁé‘,gl\/ﬁ@-\ﬂﬁhj DAMVIP2LB e{su§tﬁ@),%x@teak@ GMiibitérs such as

those o Skl? I'n the art. It is to be noted that

d o miipeavira sarpsnanin, Kaddtep atazanavirs and enpti-EHY eompounds sygh as BILN-

the condifi 0.be .al | eyi . | f . o
ndesGioke  #Rut Vi XhE B YO R JiT . R, isatorbine
dosAfleerse HeBBRer@nd VXCHsT Wses, Hayuigs, ke 472 dndiDMRASOV er

time according to the individual need and the

prof essional judgnent of the person adm nistering or
SUM%@%M@M HOSSt rati on of the conpositions. It
has been recogni zed that drug-resistant variants of

fl avi vi Hesgsincludthgiashans] mfie=] with pviras, favixigs, HOVeinfection,

rol onged treatnent. with_an antiviral agent. .
P or an;g other condition descrﬁ)ed %ere?n, or another orqg%mtsm replicating through a

RNA-dependent RNA viral polymerase, or for treating any other disorder described
herein, can be treated by administering to the patient an effective amount of the
active compound or a pharmaceutically acceptable prodrug or salt thereof in the
presence of a pharmaceutically acceptable carrier or dilutent. The active materials
can be administered by any appropriate route, for example, orally, parenterally,

intravenously, intradermally, subcutaneously, or topically, in liquid or solid form.

A preferred dose of the compound for a Flaviviridae infection, including
hepatitis C virus, West Nile Virus and yellow fever virus and rhinovirus infection
will be in the range from about 50 to about 2000 mg one to four times per day.
Lower doses may be useful, and thus ranges can include from 50 — 1,000 mg one to
four times per day. The effective dosage range of the pharmaceutically acceptable
salts and prodrugs can be calculated based on the weight of the parent nucleoside to

be delivered. If the salt or prodrug exhibits activity in itself the effective dosage can
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Drug resistance nost typically occurs by nutation of a
gene that encodes for an enzyne used in viral

woeplsiooats7 on. The efficacy of a drug agai nst t ReTAS2@H/012472
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of %I%]ﬁcet}%?l%ﬁé@lagﬁfoght iviral agents or their prodrugs
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interferon al pha 2ac interfer lsaf €8 70 M,
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| nhesréabgnaba S0dtd nbepferDids anegde achieved, for example, by the
interleukin, including interleukin and interle%lkin. .
1 2 intyavBRaNSITiPCtioT PG Uek F?nS%aﬂOErH’é’noor the g¢ug gredient, optionally in
| NLGELCEP Bided 0k SR Gothk Q8w ihBrefilehvi rin or
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phenol at e. N o _
limit the scope or practice of the claimed composition. The active ingredient may be
administered at once, or may be divided into a number of smaller doses to be

administered at varying intervals of time.

A preferred mode of administration of the active compound is oral. Oral
compositions will generally include an inert diluent or an edible carrier. They may
be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral

therapeutic administration, the active compound can be incorporated with excipients
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Further nonlimting exanples of the types of drugs or

their prodrugs described above include: acyclovir
woOA®gjop3ganci cl ovir (GCV or DHPG and its pro#CUAS2004/012472

(e.g. valyl-ganciclovir),

E- 5- (2- bronovi nyl ) - 2' - deoxyuri di ne (BVDLIQ, (E) 30 )

5- wid ykedlinj the Dozm @i dahdety) wockes,| or(ognpules Pharmaceutically compatible
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gi( ;élgqialgxlm;% " %15;{051/ %Qitgihgﬁ tﬁw gdb;a?g% q%lllt? g‘gﬁx%ngiea Geatings of sugar,

(3TL)y1..C [ vir, fanticlovir, penciclovir,
AZfl,%lBﬁl @%&éeﬁteﬁé%&}t MAU, DA4T, andoxovir, Reverset,

Raci vir, abacavir, L-DDA phosphate 10 prodrugs, and .

/ 3- D- di Ghelcampoud el o apinistared ACPPOMARREN, egﬁ%sﬁ&&é‘lspensmn:
RT inhibitors, such | h:apI Re =44 3 43

(s by 2256 P HE SR P i 8 o opuetf e diton to the
S aquiiNadnipouias, 8litrase & Hevadcetaning agentlamindeirtalll preservatives, dyes and
conpounds such as BILN- 2061, |1SIS 14803; viram dine,
NMVceBringspadifiavory KT- 003, | evovirin, isatoribine,

al buf eron, Peg-infergen, VX-950, R803, HCV-086, R1479

and DMP4he chinpBliad 6R& hirnfiabuticaliy asicpiablesproisigsor salts thereof can
i ncludi ng humans, infected with pestivirus,
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descri bed herei is i i tifuneal
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t r e@tilinfaafitiopicheor ditlser gaividbs dnélbdidg dikereinnclecsade lsempounds.
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amohetions orfaspapsions used &SrRAsenierabrintaqsmp b SERRRGOYF, OF topica
acceBl; ink B&hpHents? a lsREile BMRBERED Rfwater for
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actihjeetiorgt @iinal sslutivan fixed acihs, iokyethndehebglyaoly, glycerine, propylene

appropriate route, for examle orall arenteral |y,
D O s A DB WG EhAY atconl o
tophG@ll Yarabdhs! hfitdxfiadts &fthid ds@rBic acid or sodium bisulfite; chelating

agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or

phosphates and agents for the adjustment of tonicity such as sodium chloride or
dextrose. The parental preparation can be enclosed in ampoules, disposable syringes

or multiple dose vials made of glass or plastic.
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A preferred dose of the conpound for a Flaviviridae
infection, including 25 hepatitis Cvirus, Wst Nile

woizoasozad yel | ow fever virus and rhinovirus i REEMIS2@OM012472
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conpositions, and that the
Antiviral Testing Of Candidate Compounds With HCV Replicon System In Huh7

Cells.

Huh7 cells harboring the HCV replicon can be cultivated in DMEM media
(high glucose, no pyruvate) containing 10% fetal bovine serum, 1X non-essential
Amino Acids, Pen-Strep-Glu (100 units/liter, 100 microgramy/liter, and 2.92 mg/liter,
respectively) and 500 to 1000 microgram/milliliter G418. Antiviral screening
assays can be done in the same media without G418 as follows: in order to keep

cells in logarithmic growth phase, cells are seeded in a 96-well plate at low density,
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concentration ranges set forth herein are exenplary
only and are not intended to limt the scope or

wonreistoosd7 of the cl ai med conposition. The acti PET/US2004/012472

i ngredi ent may be 25 admi nistered at once, or nmay be
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SOk e 30 08 ] PR SRR ot he el
cor@hishree times with ice-cold phosphate-buffered saline (PBS). Intracellular
active compound and its respective metabolites are extracted by incubating the cell
pellet overnight at —20 °C with 60% methanol followed by extraction with an
additional 20 pL of cold methanol for one hour in an ice bath. The extracts are then
combined, dried under gentle filtered air flow and stored at —20 °C until HPLC

analysis.

Bioavailability Assay in Cynomolgus Monkeys
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Sol uti ons or suspensions used for parenteral,
i ntradermal , subutaneous, or topical application can
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Vel Befls chdbteP Eﬁﬁ@dhﬂrb isBoul@hosbe podsihlenuThe blond and lutinbeamples are
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i d .
agdP8gat3d452t49ds ezgyl ﬁ@mqﬂ@sqlhé-ﬂ chmaz} II&*‘, Chu CK, Xie M-Y.

"Comparison of cytotoxicity of the (-)- and (+)-enantiomer of 2',3'-dideoxy-3'-

thiacytidine in normal human bone marrow progenitor cells" Biochemical
Pharmacology 1992; 44:1921-1925. The culture assays for CFU-GM and BFU-E
are performed using a bilayer soft agar or methylcellulose method. Drugs are diluted
in tissue culture medium and filtered. After 14 to 18 days at 37 °C in a humidified

atmosphere of 5% CO; in air, colonies of greater than 50 cells are counted using an
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| i posomal suspension. VII. Biological Methods
Antiviral Testing O Candi date Conpounds Wth HCV

weepisioosid7 System I n Huh? Cells. 25 Huh7 cel | SPCT/US2004/012472
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media (high glucose, no pyruvate) containin
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observed dlfferences In replicon

copb&r wels insubiated aind 7*SameeBiiies 5%§9hétn%9é9h‘%f65f0f 7 days. After
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peni cldticracit qeqsﬁ@wﬁ;cpmwamerfﬂm@%hy ithe PelhesiscAcid(, brlpctic acid
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A L LR

a %&drprsaﬁ&d%pmr@nipwe s Mdundf ast wlpas theEtadecmge in lactic acid

t hree
production (% of lactic acid / % of rDNA) as described in the manufacturers

instructions.

Cytotoxicity Assay

50 pl of 2X drug dilutions were added per well in a 96 well plate. Final
concentrations of drug ranged from 1 to 100 pM. A “no drug” (media only) control
was used to determine the minimum absorbance values and a “cells + media only”
control was used for maximum absorbance value. A solvent control was also used.
Cells were then added (PBM: 5 x 10* cells/well; CEM : 2.5 x 10° cells/well; Vero,
HepG2, Huh-7, and Clone A: 5 x 10° cells/well) and incubated at 37°C in a
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20 consecutive washes with nedium confluent Huh-7
cells are seeded at a density of 2.5 x 106 cells per

woebds/oosi4a 6-wel |l plate and exposed to 10 M of PCBAHS2004/012472

| abel ed active conpound (500 dpm pnol) for the

specified tine periods. The cells [ d

S hmiitel 5% ©0) BupspheOSpRes SAPEM & CoReC UG 1 i all others
nglez{] @'@f s} %ﬁi g%clu?at o sz\ém%gq‘gaF I'H'Xg%vds' Aasd Wob Cell Titer Aqueous

| NOn@cIlhtidnaCelR Pralifeiatien mHmmehchnMell msd thespletet Wasere-incubated

gg}fq;argf lélb\tpg%”ar " glg{o; aa%tgg %Kw/ ][JIHS]%%?/O n%gahe Ceﬂ,% alate reader
by uﬁ)ﬁ% E}?BCI%IE&Q 0 g;/ E 0 2B wRAdhS biame, @cént phiibslwas found and used

or on our in an i1ce bath. The extracts are
t hemcaledabitleedCsodr i ed under gentle filtered air flow
and stored at -20 C until HPLC analysis. 30
Bi oavai l abi l,ity_Assay in Cynonol gus Monkeys 67 WO
20y FoxiciydrMiee 004/ 012472 Wthin 1 week prior to
the study initiation, the cynonol gus nonkey is
sur gi calzh Yivoreakiefty @\fhs\/mlstohdaemhn@hfocﬂowmg)ugeodﬂanh gtte female Swiss

. and subcut anegus venous access VAP
f achice pAttke BrERs wioses drclasrd lﬁn'gié R(KBSEP H‘VﬁﬁS‘z%‘f ¢ Jftraperitenal

:Caﬁ] n's Ntre %%ﬁ'd&g dbe\?@; P'd&% ﬁﬁ'g 3saidida 5‘891V§1Ty[ﬁ>g doses of

I ons a tecorded. Each
o ke parfisuldr hotladsider eSeparais mppalsmmtlmbgteQmﬂcyelmle as control

2!: rﬁ!@&t};&lﬁgd %gg%gfgl %p,ggaé: gnﬁ\émglhglp elgggpaéqe%sg ag Srglc%t Yfte average

CORGS r&fah%{ i feach 'm/ L mRE NS nmidasurad ab N kidvesOukicity of the
bol'us™('3 nonkeys, V), or via oral gavage (3 nonkeys,

POcompaunid.dosi ng syringe is wei ghed before dosing to
gravinetrically determne the quantity of fornulation

ad Q,l th R4 REN WQs 8Pl es are col I ected via pan
gghlgifgﬁ%—%esrgﬁaréagﬁ tervals (approxi mately 18-0
hours pre-dose, 0-4, 4-8 and 8-12 hours post-dosage

and pr oddediedarky diyincmitesy (YDBKh el g %‘)WélgiP)Dulbecco’s
pgéﬁocﬂﬁgig é\%lez edflui subplementtd. Qi 1098 $érultouha 100ug/mi

ronic venous catheter and VAP
or ﬁeﬁjéﬂhﬁ-sﬁeptbmly&ﬂlm Cells sete sdededin & B6omslplateeatfuxl0” cells /well

catheter procedure should no e b ood
andrinsasdnior J2nt G i YBRETD P04 RO AR Cells were
congGid i hoath%% athit ihY\& dBR%1BH&hic (SD-1 strain) BVDV

concen{ed I'on 1s achi eved ( Tmax area under the curve
( AR, vihal dilutiof ef 06~ tahda mtmbatgé forc¢mumémt Callimenofayersyyere washed

?l\,gtﬁ;e%gﬁ%eé g’f’Ll)gb\Pé‘F li’(g?q ﬁ{rg,sile {ulrjnrtgo&&%mdg ’?es[ Ic%?r}ﬂoﬁﬂds in dose
response concentrations or ribavirn, as a positive control, were added to cultures and
medium containing no drug was added to the no-drug controls.  After 72h
incubation, supernatant was collected and viral RNA was extracted using the
QIAmp Viral RNA Mini Kit (Qiagen, CA). Viral load was determined by Q-RT-
PCR using primers specific for either NADL or SD-1 (1).

VIIIL. Synthetic Protocol

70



10

15

20

Bone Marrow Toxicity Assay 20 Human bone marrow cells
are collected fromnornmal healthy volunteers and the

waoumsosl4ear popul ati on are separated by Fi col PEHyS2uwe12472

gradi ent centrifugation as described previously by

Sommadossi J-P, Carlisle R "Toxicity ?
deoxyt Wern dﬁoﬂgwmgj non-limiting embodlments i lustrate some general

hu ?Pg dﬁj&% g %La R0 Xﬂﬁ@%ﬁiﬁe}s 9 PF n{hge pfréé"entn Gh{&tion. Two

I'C progenitor ce In"vitr

Antd s@ﬁt@ﬁV@'geﬁ@@lnhﬁt}ﬁﬂd fﬁ’lﬁ[ﬁ)p@mppnzﬂ” cmxaimnds of the present
31: 452-454; and Sonmadossi

Sch
x| avgntyon a:ecgmbgqq Hlg I@fneé)}t @"tdo% v@p far 1Fe mz?glﬁfc:h Sxamé);l]e& of these
% ﬁ?ﬁnﬁﬁt‘ﬁgg{) af¥f providad ifl| SLROKY 33 Ex I@Q)’tSL‘Heﬁﬁ 4 (Example 2),

human bone marrow progenit | s* Bi ochem ca
Phs&mlsogaxam[saa 3% 49 Sdheh82 . (E)tmnpial4)u rSeherg ayy srepresents a

for CFU-GM and BFU-E e pe d us
Sog@nea@lg,e RTORSSE h%tﬂrf}’ég %mnb o Zrlri’gt aoxy H%ghy&-?-hlaél Suc é)hydrate
3044 f&ﬁé%ﬂ@nﬁdﬁé&sﬁe@ oﬁﬁﬁ'ﬁggeﬁﬂ@ivéﬂtioﬁﬁfy%ndéﬁﬁg" wit$ atn@icleobase.

18 days at 37 Cin a humdified atnosphere of 5% CO2
i nSaheme Qostarts efmnofa gueefanmd tivaine 50 pimisling audeesifce pptionally

:J?]Lg]gl?spgge(}ng’g pV%) E%ES/ oﬁ'gltfs' g@‘g ﬁréugg)gg‘é h @&8 nélglepﬁldes of the

g&%@ﬁt 1h€@?1‘t1@ht P 1OtheseicRétes il1QstFmd tlfé%yhﬂheﬁd@ébf compounds of the
sence of drug conpared to solvent control cultures.

M poshatridvertioetigenergl fuswalas ) rag (W) whetein dees igp fpsnose ring in

"4 o S5 I B BB orPhekn o
g) v&ﬁiﬂnﬁﬂ%?%nhn@fhe @hélﬂﬁ ﬂ@ﬂﬂé k@korstdhed. Those skilled in
duced and ri bosonal § M was used as

neglaﬁt ant edfcroedeoside aandmmﬁ@u@ mntwlmgll J§@31Yaéplﬁeql%¥ﬁltbat known

control. Ri evel s

cpagfins e Ry oRo e PSErSre] Do a5uh: BEpamd Procedures
CYtafll Ribwh tYanipigRiohs Flthénideddast el beshswdltb p@épaB@tHeﬁe and other
were added to the plate. The 10 plate was incubated at

37 coinpoundsiafi the presentdnsantipn. aM%@lﬁ?éere thegl-enangiginers corresponding

After, incubatio A

St of e RFPREE b 15BHEE oRF R Jmban FEIRHES B Sy, methods,
\/Vafbegihhﬁl@C\IVﬁH thé esirepbhding I -chebatryidbetel buﬂdmgdolﬁtﬂ{easyu@&mde L-
handbook ( Febr uary 1999). pages 22-23. No DNA

di gaanticses agiestytpg Bt therefore total RNA and

DNA were extracted. 15 The extracted DNA was anplified

and the change in mtochondrial DNA and ribosomal DNA

for each sanple was determ ned. The fold difference in
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m t ochondrial DNA nornmalized for ribosomal DNA
relative to control was <cal cul ated. Lactic acid
wqueostoodiscat i on was performed by the D-Lactic ACTAK2004/012472

L-Lactic acid 20 test kit (Boehringer I\/annhei m
R- Bio@gharm Roche). The total anount of. |ac aci d
pr bditveesyiasion @At nyalepbesewish aToGRRTOBIEHGR) 0% Ged g of g

change in lactic acid production (% of lactic acid /
% of rDNA) as described in gbgem@nuf acturers
instructions. Cytotoxicity Assay 25 50 | of 2X drug

di | prons were added per wepgoln a 96 plate. pgo

Fi na oncgntrau ons of drug r nggfl fr 1to 100 M o
A "no d igr ofilep) contro sed t9°P

determn M ni N abaWrbance OHnda "célls +

nmedi a onlly" ntrol was used f maxi, mum absor bance PaO
val ue. ol vent control was al §8 usec!_|3 Cells were g
then added;(PBM 5 x 104 cells/wel iy CEM: 2.5 x 103 1-3

cell s/well; Vero 30 Hep&2, Huh-7, and Cone A® 5 x
103 cell s/vvel ) and incubated at 37C ina 69 W
2005/ 003147 PCT/ US2004/ 012472 hum difi ed 5% CO?Base

at nosphere frgo 3-5 days
I s aysp. Afster ing tion, S Step 5
yu%;ﬂ_?ded fr Ti ter—A%-u-B}gD& OneSol ut Hy, —>

Cell Proliferati
was re-incubate

al
d

BM : 5 days; ;3

o each well and t

for g2-4 hours. The absopggnce H 490

nm was then rea%l on an ELI SA plate reader 5 using the
medi a only/ no cellj_yells as blanks. Percent 1-5

i nhi bition was found and used to calculate the CC50.
In vivo Toxicity in Mce In vivo toxicity was al so

det eh@ ned folBas@i ng i njections intp femal e Swiss

m ce 6f\the varli ous nucl eost & r%rs%t}n@s%aun n the
present | e on I nt raper|] t 0 m& cti olng wer e
gi ven on Clay 1, dayRZ Gy s Ogoy

varying dpses of the part| C Iar ngi: eo den Separate
1593)

animal s Were Fnjected w th Y&Ri<cHe

%I groups.

In these studies, each dosing group contained 5-10

i

ce. The k\?erage wei ght change in each of the mce

was nmeasured as a sign of toxicity of the conpound.
15 (BVDV) Yield Reduction Assay]

Step 1 in Scheme 1 introduces the 2-methyl group by using. an appropriate
alkylating agent such as methyllithium, trimethylaluminum, or methylmagnesium
bromide in an anhydrous solvent such as tetrahydrofuran (THF), chloroform, or
diethyl ether. Compounds 1-1 through 1-4 can be purely o or B or they may exist as

an anomeric mixture containing both o and B anomers in any ratio. However, the

preferred anomeric configuration of structure 1-1 is f.

Step 2 indroduces the fluorine atom at the 2- position of the alkyl furanoside.
This can be achieved by treatment of the tertiary alcohol, 1-2, with a commercially
available fluorinating reagent such as (diethylamino)sulfur trifluoride (DAST) or
Deoxofluor in an anhydrous, aprotic solvent,such as tetrahydrofuran, chloroform,
dichloromethane, or toluene. Preferably the stereochemistry proceeds with inversion

of configuration at C-2. That is, starting from a C-2 hydroxyl “up” (or
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Madi n- Dar by Bovi ne Kidney (MDBK) cells were grown in
Dul becco's nodified eagle nedi um suppl enented with

waQbeshose serum and 1001ug/ m PCT/US2004/012472

penicillin-streptonycin. Cells mere seeded in a

96-wel |l plate at 5 x103 cells . and. i ncypat
724xalano@mosndehlms}ﬁ4°a+rﬁule%} thosf uaflﬁ%é e - H%F é“t%m‘edlate
wer.e ed with either cytopathlc (NADL strain

or ?P %%é%??lc (SD-1 strain) BVDV at a Vi rus )
dllutlon of 10-2 and incubated for 45

monol alpestspwdr shaveptienal pratesEng; seEPH(E E) @R {)fmdep]:oégcﬁed and

e SO A0S BIPRY B i 192 ank ASARISUT.W. Greene

avirn, as a ve contr ol
e Raded Wias CPrdtustde Grotps me@rgamccsmﬂmsm”ns;dmd doluy Wiley &

dded to th d
 Sematl e, Eopermeonris b Bo) @i TirdF tefgmove in the
(ol EslgE, T e hepiichia MtAchlubed it & grovp more

USfaBﬂe 6 | IeRiose Shani the anfclzoside tdfestrugimil tpeSBS1 (Fll;thermore the

\F<|Cf|11; @Qg%% gt i Cﬁgr ot ocg F‘bgF wa%ﬁgﬁgﬁg’]#ﬁefi ig @ suitable group for
OE‘&I&I nﬂ?ﬂﬁegS réal:{u%? Wlt@ttﬁe %ﬁ@f’éo&%@ ¢5tap 4yeseosal ﬁh@t}@&s tf@r anomeric

nucl eosi des of the present invention,
r epiapehitiahs uee gesdished tethedskilted ishthepart pérralple@ﬁd@)fsyntheﬂs

co ds of.th
CONBREIE B A T DA - o
e{ﬁﬁxtﬁ?et HPstR 8 a8h R Q&%ﬂlcl deidocing @ca%al&&d amoluset of sulfuric
Exanpl e 2), Schenme 5

SC h@dﬂa&tc@lﬁs«a}ﬂ@l prozr)de @fﬂq@,ﬁ@ 144 W@S?eeée'ntpsc avith op’uona?I protecting

g?ner a8z tﬁ?gc?lgﬁf gru El)rll gg.’f %{md@aéx%@'ted Jo facglr ?T%etate benzoate,

nuﬁle@ﬁﬁﬂedﬁﬁyl@fe triTRitd) oe &Rplatd, !‘:btemhmpn by fie hglémd;yzmgg the 1-Oalkyl
with a nucl eobase. Schene 2 starts froma

pugioug tor lp]yydrm)& gﬁ@up{@(; PEBS A a@nerglp@qlql) ﬁ%qlqliyglg(?f bu notdhmlted to
S Ubﬂbﬁ uz%c?(g hlyor c%fh GREh &rUﬁltoﬁnE B&id%ran c(rg}imc acid consisting

OS|des 0 resent invention.
Whof But hessemied Wﬁ‘iﬂudrbmtw atid, hbmlcsa}cn‘d tadeformic acid (at ambient

c ds of th
f gg;ﬁ)ﬁjeg@,tﬁl(qogr %@te@o resen%pg)nx%ﬁ nm?lfg s g:fr}ﬁc:ogl:l]doggnr | nc&nverted
ttljﬂee Fs’%reﬁ' &J[r R}a f&tnBht w‘itﬁ' &:ety?} dhride) ta@érele enhydride,

Imta e scope of the” process
' n%eﬂniybbghlo?ﬁa,nbenm&w aﬂr}«lndbgemeﬁiamslutfomit cljeride triflic anhydride,
construe ose s 15 th
ané"“ﬁ(bcﬂh@ﬁﬂedé)rs%%é’g‘f%dﬁﬂ egﬁqsf?’éctea(éér ggs%{t qgl‘%’%? such as
Ylgﬁﬁﬂeagwaﬁe QO dii&hsRREhdpyEameand processes of

preparative” procédures

The nucleosidic linkage is constructed by treatment of intermediate 1-3 or 1-4
with the appropriate persilylated nucleobase in the presence of a lewis acid such as
tin tetrachloride, titanium tetrachloride, trimethylsilyliriflate, or a mercury (1D
reagent (HgO/HgBr,) usually at an elavated temperature in an aprotic solvent such

as toluene, acetonitrile, benzene, or a mixture of any or all of these solvents.

The optional protecting groups in the protected nucleosides or structural

formula 1-5 can be cleaved following established deprotection methodologies (T.W.
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and known mani pul ati ons of the nucl eobase can be used

to prepare these and other conpounds of the present
wonvesnsian. Additionally, the L-enantioners PCT/US2004/012472

corresponding to the conmpounds of the invention can

be prepared follow ng the same nethods, 20 begi nnj 4. John

wi Greendrend BrG dEpWnitH nBrotectiye KERYRE &t @rasuic St ol ©C-> 7O

or clegsid s, enantioner as the starting naterial.
Wi 5688000919 “per USa004! 012472 & Q@ ycosyl at i on
of , t cl.eobase w-th an cgpriately nodi fied sugar
Sc?re%d 1By ey %@@go%@”@%y%tep 1 Step 20 - OH~C
PgO 0 PgO CH3 PgO F 1-1 1-2 1-3 Base PgO OR PgO Step
3' 0 Step 4 0 CH3 Step 5 ~Schemed pyo F pgOo F 1-4
1-5 HO Base Pg = Protecting group 0 CH3 R = Lower

al kyl , acyl ,Bsyl , benzoyl. HO F BasRe= as defined Bz
herkdQ. 1-6 p Step 1 in Sch 1 intrjoduces_t he PgO

2- et h by uwémt, an applo tle al kyleBE] X
agent /A nmet | m t al um num or 6

met IRF m¥gTESi um bronide in & afhydrous sol vent such R

as tetpyahydrigef uran (THF), chl orrgbor moHor  di et hyl Pg0O c

et her. Conpounds, 1-1 through 1-4 c be purely a or (3 _
or Breréymgducdsgside a5 21 22

Base Base

PgO Pgo
"'___> OH g OH
R® R
PgO CH3 ’ PgO CHs
2-3 2-4
Base
PgO Base PgO
Step 6
X ) X
CH3 CHs
R® R®
PgO F Pg0O F
2-5 2-6

Pg = Protecting group
Base = as defined herein (optionally protected)
X = as defined herein

RO = as defined herein

The starting material for this process is an appropriately substituted purine or

pyrimidine nucleoside with a 2°-OH and 2’-H. The nucleoside can be purchased or
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an anoneric m xture containing both a and (3 anoners
in any ratio. However, the 10 preferred anoneric

woanfsiogsmsat i on of structure 1-1 is P. Step 2 i rRAT@SDE812472

the fluorine atomat the 2- position of the al kyl
furanoside. This can be achieved by trea

tment. of the
t ecani by prephued ! %ny1kr@yvmoir1@wsane1@}ﬁaﬁér5&n§ﬁlfdy°°“£i)ag fesbyiues. The
fluorinating feagent (chi j Ul f ferabl
RO A Y5 (P AIATb RS s, referbly
aptathiagyls®sghirotipss by asetticels vadiyidoofLtp dimse skillled o therart, as taught
15 di chl oronet hane, or tolugne. Preferabl.

he . -
st by doWh&eens 3ndob SeMe VUl THofeqEs Srops | {Organic Synthesis” 3rd
conf i gyr akt;Qn - That is, starting froma C 2
hy‘a‘?oﬁ’%ﬁﬂg‘ﬂ &(a%"rng’ 13929 20 2005/ 003147 PCT/ US2004/ 012472
ar abi nof uranosi de) in structure 1-2, the C2 fluori nﬁ, o
i s " dowihe parinher pyrimidiemanleoside; qgpfthem b oxidized % the 4 -position
step,3,, the Lonal . prot ect| g0 €yt itabl
deB&%‘t g&et @Bplgoﬁ’g’a{%r g%}dﬁlgét%h?gng?o%gp%oﬁ?% Sgﬁ‘{%tn Jgbl e&l suttable
f Ofenift@atin@ni Viblotheedimedifitd ancle¢siddV PGsskleeoxidizmgdagents are a
P.GM Wts, "Protectjve (oups in O.ganic nt hesi s, ", .
3r giwyre of ofimetiyilayfoxidy tdiluargaesyic ?—%’%@Qﬁ | é?eq‘ﬁe ﬁ%ﬁdﬂd@ @
et i | £ Y&thd? éHi8mat t, Dess-
prgtwgc e @ﬁhcrﬁ& g%%‘?"élz’, Eﬁ”—"gﬂglﬁd&%&g&g& depr ot ecrtngo(I3 ger?gen =
r epMatie geniddihena, gr pumtheniven tetmzidetsodiont perivdatef r om t he
nucl eosi de of structural type 1-5. Furthernore, the
anoner i 0Si:t ] 7 C I € ¥ i h
mani pul grlh gé’ﬂ%hag sér%%%ﬁdeﬁ%}%lﬁ%%f%%e tlggﬁ%:doﬁ%{ﬂ%eg usm% Sue
I ealkiylafing Wetdis hivthylliteleghasethideningn, nSahdmagnesair bdsmide, or

for anoneric  manipulations are ﬁStf?a?qlbfi shed tq
sk Fiig Teagentsdn ap prBroRs SPBSE! B &t an (&g
non- tg of t tructural
F Ui SO SR TonpebiSNIIRRI0 o, | PErolids of fho structur
aniyeulde-3 aceprafemal do hawel the @aGShl ort 2’emeatiylifilowh”, 2°-OH “up”
sulfuric  acid (acetolysis) to provide structure 1-4
whEPRIGUIatioRe i th optional protecting 15 groups.

Al so, the alkyl group in 1-3 may be converted to an

acet at @he heickoside of smsyraled chwdyl depegtedted hhditreprotected with a

tosylate, for exanple, by firsg h | yzi ng.¢

1- oampgy of RyptsGhng groypy s Oa,qut)-ag‘%g{fgk)%yr ﬁ.&lb gf—aulfonyl, or an N-
i | | R Wi |1 Bicb€h §tBp need not be limited
R DL 0 T80 T e
or t@provédingi growpsi thatcimeticet anchenuéal puotectotg Fionps. e Othay protecting

A BT 530 B lage et 55 Saa o8 bl PR, 8FL 1 o Fpt br amino
re qgfgh rk%.rl‘lz HO3htrSAIES 1hO&5nBEEOBY Eih ehlicldddaid @r ABS| sugdr.  The
y

car te by treatnent with acetyl chloride, acetic
anlipyaiectihe, groups can serve as prodrugs of the active substance.

g%ﬁﬁ)roform, or

-

Step 5 introduces the fluorine atom at the 2’ position of the pre-formed
nucleoside. This can be achieved by treatement of the tertiary alcohol, 2-4, with a
commercially available fluorinating reagent such as (diethylamino)sulfur trifluoride
(DAST) or Deoxofluor in an anhydrous, aprotic solvent such as tetrahydrofuran,
chloroform, dichloromethane, or toluene. Preferably the stereochemisiry proceeds
with inversion of configuration at the 2’ position. That is, starting from a C-2’

hydroxyl “up” (or arabinonucleoside) in structure 2-4, the C-2’ flourine is “down” in
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benzyol chloride, benzoic anhydride, nethanesulfonyl
chloride, triflic anhydride, trifyl chloride, or

woasosloosial ori de in the presence of a suitabl e basasswaini2472

as triethylamne, pyridine, or dinethylam nopyridine.

25 The nucl eosidic |[inkage is constructed b trgatneTt.d ¢
of thienintarmediatet udeidsy 2-6. 4 The; qbﬁolpﬁ‘ecg}fe % pf a nucleoside o

ggrtglll lg%'lg %t"ggs (atlfﬁ !,Welp%?tflgch{&éétpg @ﬁ?tgkﬁlle%% ntld BWeSf structure 2-

t esraghRpri de, trinethyIS|IyItr|fIate, or a nercury
(I'1) reagent (HgQ HgBr2) usually at an el avated

tenperature i aprqtic,so c St

acet onSPlPﬁeﬂ'éentWe El}eeﬁléaeosrl,d 3 c!f 5{%’?@&0&})3 ‘%3/5 Oc‘rahal‘ﬁ '&%ofrotected by
t NGRehode | WaN kiiows Qo THREseOBilleN @ tiRs @tteai itanghg lhyuiiéN i Greene and
the protected nucl eosi des gr structur

caB.GM.cWatsy Bratettiveviraype 4 LM2aRip ’fSot éﬁj?qgn Form Wiley &
C%hodggggles (T.W 73 WD 2005/ 003147
4/ 012472 Geene and P.G M Wits, 'Protective
G oups in Organic Synthesis,” 3rd ed., John ¥
Sons, 1999)£011meg)w|ofkmate|anpbfs pioyide & Sithey anders anding of the

e

nu@kﬁéi‘ﬁésd? ard 2 above. m&mﬂ?&)a@aﬁ’alluﬁta&iwwpuﬁmsps, 4ng are not
Step 5 R6 OHR6 OH -~ PgO CH3 %OCHSZS Poty_l
Bagealg® Bagdhe xeapeef the XIVR@U@}.B meivalent, s I‘F"gél%a e solvents,

reagents or reaction conditions may be substituted for those particular solvents,

reagents or reaction conditions described without departing from the general scope

of the method.

EXAMPLES

Example 1

Synthesis of (2'R)-2"-Deoxy-2'"-Fluoro-2'-C-Methylcytidine Starting from a
Carbohydrate
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2-5 2-6 Pg = Protecting group Base = as defined herein
(optionally protected) X = as defined herein 5 R6 =

waod@bsned herein The starting material for tRC$/US2004/012472

process is an appropriately substituted purine or
pyri m di ne nucleoside wwth a 2'-0O4 and 2'-H The
nucl eosi de can be purchasedSeliemerd WO 2005/ 003147
PCT/ US2004/ 012472 can beré‘r epared by any known rre%rrB

i NehAdj ng st angafed coupl i chni quesomdhe of
nucl eogi any be gptjonally Wi t hetggrz t abl e 0
pr ot ectN\.ng gyoups—preierabl y oyl or—stHP— CH

groups, oy t hods well known t se skilled in the
art, amndaugh® by T.W Geenén@nd ®HIG M Wit s, BnO

"Protective G0 in Organic Synjhesis,” 3rd 5 ed.,

John W1 erl4m B\i‘gﬁ) 1999. The puri}ﬁg or pyrim diNmsz 3-3
nucl eosi de can then be oxidized at the 2'-positl]ion

with the appropriate oxidizing agent in a congalyl e
solvent at a suitable tenperature to yield tlhe

2'-nodified B?HCl eosi de. Possi bl e oxi dk@i ng agemw-s e

a mxtyre o ' MPoxng 4 trifluotoaegtifc Step 5

anh r ac
oxi di ation), chr

ydri Swer f
G¢Hsoxi de or other c
reagent, Dess- peri odi nane, or by,
t et r oxi de/ sodi periodate. The optionally protected
nucl eosi de 2'-ketofig i s then al kyl ated usi igSsuch

al kyl ating agents nethyllithium trinmethylal um num

met hyl magnesi ik bromi de, or simlar reagents in an
anhydr ous solxent such tetrahydrofuran (THF),
chl orof orm fior “¥5 di et hyl ether usually at
tenperature bgﬁ;%go C. Conpound%zﬁfx@ﬁ@-structura
2-3 aNe peferred to have the 2'(S) or

2' - net hyl " 2'-OH "up" coPrF&dkRRi on. The
ucture 2-3 can be deprotected and
reprotecje ith a nunber of protecting groups such
as an Hacyl F(al kyl or aryl), Osulfonyl, or an N 20
acyl (alkﬁl or aryl) for the base. This optiona
reprotect'd% step need not be limted to protecting
groups that function as chem cal protecting groups.

O her protecting groups such as long chain aryl )
or @S 10f Compvean3q @ g18.022rhmol)uwad disselvethimenhydrous diethyl

ether and cooled to -78 °C. To this solution was added MeLi (30 mL, 1.6 M in

diethyl ether). After the reaction was complete, the mixture was treated with
ammonium chloride (1 M, 65 mL) and the organic phase was separated, dried
(N2;SOy), filtered, and concentrated to dryness. Silica gel chromato graphy followed
by crystallization from diethyl ether-hexanes afforded pure compound 3-2 (6.31 g).
'H NMR (400 MHz, CDCLy): § 1.40 (s, 3H), 3.41 (s, 3H), 3.49 (dd, 1H, J = 10.3,
6.89 Hz), 3.57 (dd, 1H, J = 10.3, 3.88 Hz), 3.84 (d, 1H, J = 7.3 Hz), 4.03 (m, 1H),
4.48 (s,1H), 4.58 (m, 3H), 4.83 (d, 1H, J= 11.6 Hz), 7.31~7.36 (m, 10H); BC NMR
(100 MHz, CDCly): & 18.4, 55.4, 72.2, 73.4, 79.5, 80.2, 84.7, 107.4, 127.7, 127.8,
127.83, 128.5, 138.2, 138.3.
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acids can be introduced i ndependently on the
nucl eobase or the sugar. The protecting groups can

weens®ozs7 pr odr ugs of the active substance. 25P8rajs24/012472

i ntroduces the fluorine atomat the 2 position of the
pre-fornmed nucleoside. This can be_achi eved

{reat efitent2: oﬂomeumcbm was digsodesdon Ciz(ds ang was geated with DAST

B S e A

' No¥dini hyrifeostﬁobtame@tmﬁuﬁelw&npomem ntassat NaHCO; (100 mL) and
tetrahydrof ura chl orof orm _di chl or opet hane

towa@wé Wiy @ft@}a&ﬂ Qwelépgr)e RN {AYEY Was Bpthes orked up in
Th g&e éﬁ\ﬁf‘ anﬁgﬁ: OfSI n élg %@f@g?t(ﬁ% FOReHekhR) gave crude

oxyl "up" (or
ar ackmpmmud-@w 6@113 );) that s/fas au:ﬂfmreatlg pare fonthanext sfepo UHi INMR (400

B oabl s osfa IS e SRR R e 20, 5.4
;,%\‘;é]sf‘{dg?? Oﬂ—ald‘f‘czi.??&gdfsﬁdd $H, Yel o 8, iséhz)&t 26 (m, 1H),

& absol’ute ‘nf1guratidon of a nucl éosid
of 436r(ac2Hy £=2.9 Hz),t.§R(dRRH, Slfb&éd'lﬁénﬂ- 79 (i Hé, J=10.8 Hz) 7.29—

253'33"(3%?@332%1«“ M&r uckm{\’{l‘t&zy? y 2]é) &ﬁnﬁJ 2& f ep:{zﬁzﬁgéf?s 2, 77.1,
g%%s’%% @%asrg}’éé 8%?@2%@%@7“@ Y58 I'i’i)oﬁ@c?%'(& &/ =32.0

Soug), 1129/979 1271%e 12811 028.0912%8 K128, e]>6§rﬁ3|16§ 3pr1%£/MéRa(100 MHz,
furt under standing of the nethod of the present

i n@&ﬁlls)oﬁ -&Adms UFx her exenplify the general exanples

in 10 Schenes 1 and 2 above. These exanpl es are of

||| uSt sy ¥CCBHIpBARES-3 @Y @1 MeolyWalisdddvdd il 112 BIGH-EIOAC

scope e invention. Equivalent, simlar or
subndiresed wltheRd/@ (~04 e gamt eyclphekengc(il gAL): oRls migHEs was heated

substi.t J I
N T T —
dep@é’uto' P! fHe%hlﬁﬁ@ v@@rtﬁés%lveaclﬁ%ndiﬁe Hﬁenﬁgl Dl .thig Solution was
EXAMPLES Exa %nt hesi s

( 2a@ed20mmsd>$opdep(p rngl.S@;%p]))ppégw gixErosyas stk at room
%ﬂﬁ%ﬁ?fgg > ﬁg‘%me?xgasv}gm%ggé P9348 ind the residue was partitioned

between CH,Cl, and sat NaHCO; (10.0 mL). The organic phase was dried
(Na,SO,), filtered, and the solution was concentrated to dryness. Column
chromatography provided 0.350 g of pure compound 3-4. '"H NMR (400 MHz,
CDCL): § 1.53 (d, 3H, J=22.4 Hz ), 3.39 (s, 3H), 4.46 (dd, 1H, J = 11.6, 4.7 Hz),
4.58 (m, 1H), 4.65 (dd, 1H, J=11.6, 3.9 Hz), 4.87 (d, 1H, J= 9.9 Hz), 5.64 (dd, 2H,
J=24.1,7.8 Hz), 7.29-7.36 (m, 10H); °F NMR (100 MHz, CDCls): & -7.5 (m, 1F).

Step 4: A solution of bis(trimethylsilyl)-N-benzoylcytosine (0.28 g, 0.77
mmol) and compound 3-4 (0.20 g, 0.5 mmol) in 1,2 dichloroethane (2 mL) and
toluene (2 mL) was treated with TMSOTS (0.15 mL, 0.77 mmol). After most of the
starting material disappeared as judged by TLC, the solution was cooled to room
temp, washed with water (1 x 5 mL), brine (1 x 5 mL), dried (Na,SOy), filtered, and
concentrated to dryness. Flash chromatography followed by crystallization from

CH,Cl,-hexanes afforded compound 3-5 (68 mg). mp 241 °C; '"H NMR (400 MHz,
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Schene 3 BnO Ove BnO Ove BnO O Step 2 OO Step 1 O
-~ OHCH BnOO BhnOCH3 BhOF 3-1 (rmainly (3) 3-2

wolkBr/083@37N |A O B Ove BzO e Step O Step 4POT/®Se4/H612472

CH3 CH3 BzOF BzOF 3-4 3-5 NHsz C(O)Ph HONO
0 Bh = CH2Ph CH3 HOF 3-6 Step 1: (7.7
g, cmmgz& mn@l ()d BHls Joi 224|H@ 0464 (éd}h%r»busueﬂ ét%ﬁz),54-73 (app d,

LS008, M 298 s

reé‘%k'(&mlﬂ‘ﬁﬁ %’@Hﬁj e/t38Lh%7r(h?<t10H9 N8S (4,125t /ed 61 Hp), 8.07-8.11
ammoni-um chl ori de ( M m.) and the organl C phase

wa@n s¥#paB &7 s, 1 I° EcNMBMéQ@Mf)IZ, GDCh 085 an

concentrated to dryness. Silica gel chromat ography

follo on f
et her \_Aﬁg%ses é%ﬁélrﬁ{éie {JO R ogp@glun ] J'Was d1ssolvgesi in 1ng)e’chanohc
" HatiMBn{aA8K Mized @ﬁio'h) terﬁp for@8(ls, The) sohmomW@s coggepirated to

3.49 (dd, 1H, J = 10.3
dryness and chromatographed (Si0y) eluting with 1:4 EtOH-CH,Cl,. The yield was

about 12 mg of pure (2'R)-2'-deoxy-2'"-fluoro-2'-C-methylcytidine, 3-6. '"H NMR
(400 MHz, DMSO-de): 8 1.16 (d, 3H, J = 22.0 Hz), 3.61 (dd, 1H, J=11.6, 5.2 Hz),
3.60-3.83 (m, 3H, J = 10.5, 5.4 Hz), 5.24 (s, 1H, exchangeable with D,0), 5.59 (s,
1H, exchangeable with D,0), 5.71 (d, 1H, J=7.3 Hz), 6.08 (d, 1H, J = 19.0 Hz),
7.24 (d, 1H, J = 17.7 Hz, exchangeable with D,0), 7.87 (d, 1H); F NMR (100
MHz, DMSO-dg): & 4.13 (m, 1F).

Example 2

Synthesis of (2'R)-2'-Deoxy-2"-Fluoro-2'-C-Methylcytidine Starting from
Cytidine
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6.89 Hz), 3.57 (dd, 1H, J= 10.3, 3.88 Hz), 3.84 (d,
1H, J= 7.3 Hz), 4.03 (m 1H), 4.48 (s, 1H), 4.58 (m

wGeHe5/04383 (d, 1H, J= 11.6 Hz), 7.31-7.36 (m EROHUS203Q12472

NVR (100 MHz, CDC13): S 18.4, 55.4, 72.2, 73.4, 79.5,
80.2, 84.7, 107 4, 127.7, 127.8, 127 83, 128.5,

138.2, 138.3. 77 WD 2005/ 00SeHeMeET/ US2004/ 012472
Step 2: Conpound 3-2 was dissolved in CH2Cl2 and was
treated with DAST (4.0 nL, 30.3 mmol) at room
tenperature. The solution was stirred at roomtenp

overni ght. The so-obtained m xture Wﬁﬁ% oured into sat NHBz
NaHCO3 (100 'f112) and washed with sat (1 x 15

m.) . ic |layer was further ed up in 5 the XN
usual ilica gel chronatog|aph (1:5 | ‘/L
Et ve crude cgnpoun 0.671 g) that N
wa tly pyre, for theexy sfep. 'lgtebl&’RMO}l

MHz, H‘ J= ), 3= TIDP

3H), 1H, J= 10.3P 3.55 (dd, 1H,

10. 5, , 3.87 (dd, 1H, 7.5 Hz), 4.26 0 0]

6 (d, 2H J = 6.9 Pz). °4.66 (d, 2H, J =

8.2 Hz)Cytiding2 (d, 1H, J = 10.8 HAL 7.29 10 7.36 (m 42
10H); 13C NWR (100 MHz, CDC13): S 17.0 (d, J = 24.4

Hz), 55.2, 77.1, 73.MuBz73.8, 77.3, 80.3, 81.NMBed, J =

16 Hz), 99.7 (d, J = [178.9 Hz), 106.8 (d, J = 32.0

Hz), 127.7, 127.8, #28%4, 128.3, 128.5, 12 6\ 37. 8,

138. 3; 19F NMVR (100 NHz CDClS) 8 -8.2 ( F Step

sol vent was remmded CHy vacuo and the Basi diswas
di ssolved in pyridine (-5 nm). To this soI tion was
added benzoyl chlorlde (0.22 nm., 1.83 mof$ and t he
m xture mas stlrred at room tenp overqgght The

si due was

pyridi ne wa NHBfoved in vacuo and the

partitioned et ween CH2Cl2 and sa (10.0
m.). The orpaq£§§phase was dried ( , filtered,
anq3 he sol s concentrgfed to s. Col um
chré ograp @ 0. 35 conpound 3-4.
1H NWR " 1.5 ond = 22.4 Hz
), 3.39 ,34.46(dd 1H, J\=—ff6,” 2.7 Hz),
4.58 (g] 1FD 4.65 (dd, 1H, J= é%a6 .9 Hz), 4.87 (d,
1H, J=2% 9 Ft) 5.64 (dd, 2H, 2 4.1, 7.8 Hz),

7.29-7.3614m 10H); 19F NVR (100 M#ls, CDC13): 8 -7.5
(m 1F).

TIDPS = 1,3-( 1,1,3,3-Tetraisopropyldisiloxanylidene)

Step 1: To a suspension of cytidine (100 g, 0.411 mol) in DMF (2.06 L) is
added benzoic anhydride (102.4 g, 0.452 mol). The mixture was stirred at room
temperature for 20 h. The DMF was removed in vacuo and the residue was
triturated with diethyl ether. The resulting solid was collected by suction filtration
and washed with diethyl ether (2 x 200 mL). Further drying in vacuo at room
temperature gave the N* benzamide (140.6 g, 98.3%). A portion of this material
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Step 4: A solution of
bi s(trinmethylsilyl)-N benzoylcytosine (0.28 g, 0.77

wanisjoozidd conmpound 3-4 (0.20 g, 0.5 mmol) in BCR/US2004/012472

di ;:EI _(I)_'rvggrpan(e) (12 m.) and toluene (2 nL) was treated

W .15 nmL, 0.77 ).

st(i'iBPBr@ (hﬁilt(emioal wey disgndeasy mdﬁgfg’%d’ggséiﬁ) %ﬁ?fgwas treated
SO [ | . . ;

( 1wﬂ1t1 g?:{}gglc\;’%f’%&? gl éf, ?-fétgaléo%g@ﬁ-gg?l?g%e ( 0{@; %%)L\,Motﬁ 1WabBat room

f i feh ethe Solbtior G/ag titredtae odnd teinyoratas: owraight. The mixture was

chr omat ography fall db talli [ f
O D TSR aB ARk e BRI EoYERTE 88 T (oTiize £3 5 200 mL).

C DG, 095 v OO 3305} BGHAfed with HCL(2 % 200 mL, 0,09

ﬁN),JNa_I@%O% (dls_ié%,ll-lx 4;)0:111.(1;2. The Drdariitz Jayen wag Washed dried (Na;SOu),
( dﬁl’tergqﬂ’ angl e_vag%fa‘epfcli'tg wi (Elalgmp‘égﬁc% %_21 é§|6?53é %%?O&)ﬁ\zr%?isolated

7. 38; andide ifikztién.9 Hz), 8.07-8.11
(mggg%ﬁl}iﬁgg% (s, %ﬂ)ﬁt&%@ﬁ&e (%Stlﬁ/ll%z, C)DC13): 8

2.85 (m 1F). 5 Step, 5: ound 3-5 (40 ,+.0..05

ol ) < Gompetind A1t DA T e gy 38 dpy THF (122
aty, .Ogﬂ}l%ﬁ%’s Eo (R0% mINe 15041y (a8 Bd¥&SarfdaRE eetuliRig@dlution was
to “'dryness and chronmat ographed (Si02) eluting with

1: dodBt Ot GERGER .-20HE atidetld WA s Trifhowtacdi aghyslride (P@.6 mL, 0.64
(2'R)-2'-deoxy-2'-fluoro-2'-C- net h){l C tli dine, 3:6...,1H

oDy wadied GrapsEs ey 45gniniies apd thosgqlution ‘s §irfgd betiveen 20

3.6 d,.1H ~J5 .11. "2 a0
= Yo o685 JCi0) 2 sy Rnepy Syl ARy (0 B 16 mob)
5. 53s b8ded oier 2@ xsRaMheabld readtionRdfainifg Kétofiel 4-21was dissolved in
7.3 Hz), 608 (d, 1H J =19.0 Hz), ~7.24 (d, AH J =
17E10AR (S¥kehanguhtheacsling pelption Waé‘fva(sﬁ‘?d %’H}l; Z?ép‘- RiQ0 mL),
(S)% ﬁgﬁ%gﬂlfgsgg\@% %@)sbhl%né'\;e}e (Thoved in Vat2R §iv@ alyr%llow solid that
§ 2wy p&ciilﬁ&!a@xa/ sigga g%mtmnﬁélu@gmmw stepwist gradisnteft Bty (0-60%)
rom tidine 2005/ 003147 P
ot kot CuEooRL ORHL TR Fi. T
St &Ridd ket ©PotRainkd P~192 g) was crystallized from petroleum ether to give
ketone 4-2 (138.91 g, 57.5% from cytidine) as a white solid and 22 g of unreacted

starting material, 4-1, as a yellow solid.

Step 3: Compound 4-2 (48.57 g, 8.26 mmol) was dissolved in anhydrous
toluene (~400 mL) and the solvent was removed in vacuo with exclusion of
moisture. The residue was then further dried in vacuo (oil pump) for another 2 h.
With strict exclusion of moisture, the residual foam was dissolved in anhydrous
diethyl ether (1.03 L) under argon. The resulting solution was cooled to -78 °C
under argon and MeLi (1.6 M, 258.0 mL, 0.413 mol) was added dropwise via
additional funnel. After the addition was complete, the mixture was stirred for 2 h at
-78 °C. Aqueous 1 M NH,ClI (500 mL) was added slowly. After warming to room
temperature, the mixture was washed with H>0 (2 x 500 mL), dried (Na;SQ;), and
then concentrated to dryness to give a brown foam (~60 g, >100%).
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TOPS TOPS HOOH OOH 0 O Cytidine 4-1 4-2 NHBz NHBz
I NI N HO NAO BzO NAO Step 5- Step 3 p Step 4_ 0 OH

WOR005/063147 HO CH3 BzO CH3 4-3 4-4 NHBz NHZ2 N PCFNS2B2/012472

NNOHO N ,kO 0 Step 6 0 CH3 -~ CH3 BzOF HOF 4-5
4-6 TIDPS = 1, 3-(

1,1, 3 3TRe teastieropras peifaimasd Bxumare dists) usngsd 2h2 8 254 584 & of

HERSRSERE' SOOI Ao B T (O

Thﬁ mtpw LYasd Gbated evtiithau‘onchH[DAd @3peLa0.402modx Txothis solution
was renoved in vacuo_ a ,the resi due
h

t P wendriea Tk Ko iy 1 T G sl e Sadptaum temp
o R B b AL S I e
&4, ThRpendetivas phvel oine silidd goeerdunmipecketdin @-I;;g?lz Elution

O BB, St I3 5oy QR BB on s
! n%eéf E (ﬂé or 0- O?A%fh%bgﬁ{)ﬁéd % He}“o@n@o\lﬁ)%uhﬂ a3 € 4 53m % from 4-

etralsopropy ~di si | oxane (141.4
mM.2) RadHhdlated Js @t ofif-adtite sbhdp "HINMR (DM Ordshad 1530 ¢sr 86, CHs),

A oIS PSS £ el A, 5186 5% M80m-5), 5.25 G, 18,
OH-2), 5.52 (d, 1H, J = 5.0 Hz, OH-3"), 5.9 (5, 1H, H-1), 7.32 (d, 1H, J = 5.8 Hz),
7.50 (Pt, 2H, J = 7.7 Hz), 7.62 (1, 1H, J=7.3 Hz), 8.00 (d, 2H, J = 7.3 Hz), 8.14
(@ 1H, J = 6.9 Hz), 1122 (s, 1H, NH). Anal. Calcd for C17HisN3Og * 0.5 Hz0: C,
55.13; H, 5.44; N, 11.35. Found: C, 55.21; H, 5.47; N, 11.33,

Step 4: Compound 4-3 (46.0 g, 0.13 mol) was dissolved in anhydrous
pyridine and concentrated to dryness in vacuo. The resulting syrup was dissolved in
anhydrous pyridine under argon and cooled to 0 °C with stirring. The brown
solution was treated with benzoyl chloride (30 mL, 0.250 mol) dropwise over 10
min. The ice bath was removed and stirring continued for 1.5 h whereby TLC
showed no remaining starting material. The mixture was quenched by the addition
of water (5 mL) and concentrated to dryness. The residue was dissolved in a
minimal amount of CH,Cl, and washed with satd NaHCOj3 (1 x 500 mL) and H>O (1
x 500 mL). The organic phase was dried (Na,;SO,) and filtered, concentrated to
dryness and chromatographed on silica gel eluting with a stepwise gradient of
EtOAc-hexanes (25-60%) to provide compound 4-4 as yellow foam (48.5 g, 67%).
'H NMR (CDCL): & 1.64 (s, 3H, CHs), 4.50 (m, 1H, H-4), 4.78-4.85 (m, 2H, H-
5 5a"), 5.50 (d, 1H, J = 3.4 Hz, H-3"), 6.42 (s, 1H, H-1), 7.44-7.54 (m, 7H, Ar),
7.57-7.66 (m, 3H, Ar), 7.94 (d, 2H, J = 7.8 Hz), 8.05-8.09 (m, 4H, Ar), 8.21 (d, 1H,
J=17.3 Hz). Anal. Caled for C5;HyN30s: C, 65.37; H, 4.78; N, 7.38. Found: C,
65.59; H, 4.79; N, 7.16. \

Step 5: Compound 4-4 (7.50 g, 0.013 mol) was dissolved in anhydrous

toluene (150 mL) under argon and cooled to -20 °C. DAST (2.5 mL, 18.9 mmol)
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concentrated to near dryness in vacuo and coevapor at ed
with toluene (3 x 200 nL). 5 The residue was treated

woizods/0as1@Ac (1.8 L) and washed with HO (2 x 280TMIS2004/012472

0.05 N), NaHCO3 (5 % 2 x 400 nL). The organic |ayer
was washed dried (Na2SO4), filtered, and _evaporated...
t owds yadded . slcadgpmahmpob%@aﬁl gvasmmdm%fgeﬁ g a‘fdéfé"n was

as a ite oamandu r

St €9 EteCoﬁjﬁmﬂgdWﬁs fo? Wg%pqulﬁ) a&g thd %1)(91‘1‘5 bl s élf‘}jnto satd
I MNEfCOLHE0S Fn1d2nd Washid uﬂ@lhgdﬂre&uhltldﬁmeas(eds @ h8 qrgamcz phase was
nol ) was added and the resulting solution was gjgl ih
t odtiest B0 Oot@eafﬁ%ied pod purified py a@% g@é&?%ﬂ%{ﬂﬁ%{%{ ting w1

9 0. 6
( &}t { nlaextad'e sHf ?dt\)()@ssl %jg?% gd’/o Ex%téﬂg 8§ a%te sohd mp 241

Ion wa ween -

andc (35! @lzflfé&al?esf‘ r'gf NMRSY((MDCE)”] anmed(doaﬁ J= 22 4 Hz CHa), 4.64
tri et hyI am ne was added qve 2(0 1H, J=
m (dd, THe Jot ade iZaacﬂz, (15175'&,0%7%1(% KeDenbzaHA 90 @d

M

( Nﬂ25947)47ﬁ7057t(hﬁ lmg |M§M6§Z—Wﬂ€(m emfgmg 7l.89 éalaEHoJFcﬁ 9 Hz), 8.07—
Ive a OwW SOl | t hat ur e n C e
golsudnnéﬁm Aty S s L NI 2B R ACERT00 68 b Al Caled for
6 t 9fa
BT B o R T 38 FR Gt s N

so-opt ai ned (-192 g) was crystallized from petrol eum
ether to give 20 ketone 4-2 (138 91 g, 57.5%from

tidi whi t
g%/alr t : ﬂgspaﬁe‘?@qp' 11%1 @ e(% ﬁ%‘g\fn%fclﬂ “fgg @%&kﬁ&i@g in methanolic
@H%‘x’d?ﬁia G2 N4350 ﬁﬂg ana sﬁﬁed“ﬁﬂfo))nv\&ﬁlpétﬁmloveﬂngm The solvent
anhydr ous

tol bene (-400 nL) and the sol vent wg bed
renmectnovﬁd\ﬂaououamcpfﬁvéwaﬁﬁélvﬁﬂi gethang)i(d i AmLynd pre-adsorbe

;ﬁgp g$1 % aelt g@ E?&ld&r \k/%d QedV@rﬁH% difidd ééi%‘m)mﬁ Ppacked in

rirct u5|on of npiISture

I eI aﬁcpﬁmdwﬁnﬂms @nmewlwmh %lEtGH)msCHd]lgtt]Iwi 17% FtOH and
et her (1.03 under argon. The rgé [t n sol u%% Was od .
codingly 26%- I-t;m GHEdr pwﬁ gtllﬂp %nsl\ﬁon ming the produc

0.413
f uﬁﬂg?tlonAﬁncP&g}lta\égi ﬁgﬂfsﬂ 0 Igiglz\i 1(21% fei%ﬂ'fjt/eﬂe?n Q%rudrecel compound
Wa% AV NE 376%5 EHI‘NMR aam@dsy\cwews(d 131 J\IH4:Dl$ 500 CHs), 3.63

Wwas added slowy. After warmng to roo

t er(m‘;r]d{ ufe2.1,H8. M-Izt Hr %), \&a@—ﬁéér(éd 3H,tHr3Hib4é H-3a%Ge24 (app s,

N A e e

tPCT /LP%ZQ%@OIII%AI&ZP) bk (rsggnt Nen), vva:sz (@;genﬂoma, 1.90 (doifg J = 7.3

i mes usin

Hz, H-6). %F NMR (DMSO -dg): O 2960 (m). Anal. Calcd for CioH14FN3O4 ¢ 1.4
H,0: C, 44.22; H, 5.95; N, 14.77. Found: C, 42.24; H, 5.63; N, 14.54. Compound

4-6 (0.10 g, 0.386 mmol) was converted to the hydrochloride salt by dissolving in

water (2 mL) and adjusting the pH to approximately 3.0 with 1 M HCI. The water

was removed in vacuo and the residue was crystallized from aqueous EtOH to give

4-6 as the hydrochloride salt (71.0 mg). mp 243 °C (dec); '"H NMR (DMSO-dg):

§1.29 (d, 3H, J = 22.6 Hz, CHs), 3.65 (dd, 1H, J = 2.3, 12.7 Hz, H-5), 3.76-3.90

(m, 3H, H-3', H-4', H-52"), 5.96 (d, 1H, J= 17.3 Hz, H-1°), 6.15 (d, 1H, J=7.9 Hz,

H-5), 8.33 (d, 1H, J = 7.9 Hz, H-6), 8.69 (s, 1.5H, NH), 9.78 (s, 1.5H, NH). "
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conmpound 4-2. The conbi ned crude products (128.0 g,

0.212 nol) were dissolved in THE (1.28 L) and treated
waeizods/0omacd HOAc (23 ni, 0.402 nol). To the soPATiuSzN04/012472

was added TBAF (384.0 nL, 1 Min THF). The sol ution

was stirred at roomte 5 for 0.75 h an e nm e
WM GAMBO-A)E 1D SiOPI(aR, gonal (el 31 Gl e Db stk Lt 3062 B

to. . dryness. The .p ) . n asilica ge
co?-&ﬂ#wa“z@edg ?W?dc%\%%(?’\%%uﬁ’g‘ﬁqqﬁ%f h 1:7 Et OH CH2C12
afforded a dark waxy solid that was pre-adsorbed on

silica gel (300 g) and chritampgBaphed as before.
Compound 4-3 (46.4 g, 53.0 % from4- 2) was isol ated

as § o B & el N-@- UM et By lpurdit St8xting from 6-
3H; ’%ﬁ”&’%%@.%é ’??hb 2%01,619%5%%% 78%)(1?# 2H) , el
5.19 (t, 1H, J= 5.4 Hz CilbkoBujine Bit@sides, 1H, OH2'),

5.52 (d, 1H, J= 5.0 Hz, OH3"), 5.99 (s, 1H H1"),

7.32 (d, 1H, J= 5.8 Hz), 7S&eemyé¢d, 2H, J = 7.7 Hz),

7.62 (Tt, 1 H J =7.3 Hz), 8.00 (d, 2H, J = 7.3 Hz),

8.14 (dg 1H J= 6.9 Hz), 11.22 ¢s, 1H, NH). Anal. Cl

Cal cd fof CL7HION306 ' 0.5 H2O 55.13: H, 5.44: N, \
11.35. NC, 55.21; H 5.4¢Z NI 33. 15 Step 41 NZ '\
Conpoud 448 6.0 g, 0.13 nol|_wagl dpssol ved in s B

N . X
anhydr O i di ne and concentrgt’edN o dryness in N N
O

The re ultégg1syrup
i di ar g6h Snd copl e
The br utTon t Tease benzoyl | or710@s
i 10| mn. The ice bat
was renmovedoand stirring contined PYr 1.5 h whereby 0
.remai ning startigng nmaterial. The 5-2

TL showed..no 1
mgf(é?g‘émﬁ]éf?edl}’é)ﬁlgﬁed by the addition of water (5 ml)

and concentrated tgQ dryness. The residue wag di ssol ved

ina mniml amupt of CH2Cl2 and washed th satd

NaHCG3 (1 x 500 8 H20 (1 x 500 nl)y# ¥y gani ¢

phase was dried [ Na2 042 and filtered, co cenlra§ed to

dryness and chroft aphed on silica el%i‘ ™Ng Wi th
. oo

a stepwi se ¢ ent of |25 Et QAc- hexa 609
pr ovi ¥eP Eonmpoun
NVR :

g e %ﬁpgf‘;?ﬁ’;&?

H3'), 6.42 (s, H®, HEAy), 7.44-7.54 (m AT, AEH,
7.57-7.66 (m 3H, % 7.94 (d, 2H, J= 7.8 Hz),
8.05-8.09 (m 4H, , 8.21 (d, 1H, J = 7.8%).
Anal . Cal 8p for C31H27N308: C, 65.3% H, 4.78; N,
7.38. Foumd: C, 30 65.59; H, 4.79; N, 7.16. Step 5:
Compoun 4 (N/.50 g, 0.013 nol) %ol ved in
anhydroys ol @ene (150 nmi) under |irNg h Ad cooled to

-20 C 5 nm, 18.9 mmol) N
AcO Sten 6 HO
0 ep » 0
CHs CH,4
AcO F HO F
5-5 5-6

TIDPS = 1,3~( 1,1,3,3-Tetraisopropyldisiloxanylidene)
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82 WD 2005/ 003147 PCT/ US2004/ 012472 was added sl owy
and the cooling bath was renoved after the addition

woasos/oosapl ete. Stirring was continued for 1 hramaStdee/o12472

m'quuge WasI pour ed ilnto satd NaHCO3 (100 nL) and

washed unti S t The

vasnes Bt {nJhecay bbb oni e onse TR 35 oD wes
SEIt é[&savgae Ly aﬁ{fl?@ﬁﬁﬁo% fﬁ\é éggtﬁlﬂ? aWHt\k}asB trbatbd dropwise with 1,3-

hexanes of pure 4-5 as

a \Whio39,3, Q-tetf@iso%‘ﬂdpyl-@uﬁl@kﬂﬁl@—(hﬁemm é§)75 mﬂomm 0 °C under an
(CD013)8149d3HJ—22 él
Hargy)n:at@osl:ﬂnerqz be p@lutlpp svap, brgfughg t? aooni p;pmg ‘an gstlgr &lfvermght

(dgfh% f vgéjdco%gl'm}al% to ér% gljs’agsgggzvag% 5&1s301vé'_t1 ﬁﬁ a minimal

Hz amohhtlof) chldrofofm( abd washed7with AIQ1, (130 62, 0. 0511\0 mnd:N-ﬂlHC03 (5%,

ﬁ: 3100 Z,nlgg T<(hg§>r§all_lqlp Ja;qp]? wgsig%ed“@% %é@cggsre&ﬁang%a??ﬁited to dryness

An%affﬁ%l &P%%Eounégg% lags Z6 h’@@ >€OO%§3 tl?a‘f.’f NVEIH used without
St e@tifr perfipaiond B NMFS. (:em@a) ® Dll)l—hb?o Imy\&%H); asﬁeﬂdédm 3H),

in nmeth I 5
ro&rﬁ&(éﬁ%gfégér@ékéroi(é;tm)1@1@7é ?thg“a@‘sl% r,/rle(d fi.
renmoved in vacuo co-evaporated with nethanol (1 x 20

), angigye ovad 5ontR1S k) 1347 gﬂhhol) Whedwbmltrerl in dry THF (35

powder was place onto a S|I|ca col um g L

CHmg) dbmbydivss oM (i L 4O Io Do AR e fnd the resulting
en % d Y%

b SR o DA 2 T S 0

fi by ayi, @mﬂMWQ@a@e@ dﬂ'oﬂﬁzl@t B¥er &I’hmﬂuy&pi‘mdlthd: Z@ltltmmwas stirred
fromwat er afforded conpound 20 4-6, 2.18 (7

60
Nwrae(\mﬁeza 6:and -15PC fou2 hevpftey vdmziza@wiﬁous @Fﬁ)i /19&13111@3(8 08 mL,

( d%’7 9& 1)%?559.21(1?3' ggngZZJZ I‘l(‘ﬂé‘l:;l- p’l‘r}t@) druc%_fégﬁ%insc%y ar%mé gett)ge 5-2 was
1H dls% lg\'@d % H?zo @sﬁn%) aﬁd fifk I(egultlﬂ-é‘koldﬁoﬂwlé-wla%edWEB H,0 (2 x 50
? 7.31 (s, 1H, NH2)

7 4;12LX dried ENaZSQg) gmd7thg(30kv’gnts mre gereoved 3 vggio tg_% € a yejfow solid
2"\/51% MRS, d )Ed opA siléqa ég@cglu@ﬁ%lﬂn%\hﬁg? s?@vggeoﬂépé&w QTAadlent of
42. OZ'?;O%"betr%léﬁ%l efNer-ditiy4 ethiep afforded cofpbufd5-P0asys nixtB&Ewith the
nmo was converted to the hydrochlori

di ggmequngmlgrgennm ol( a })@Lglasgﬁxbas §sg§/pgﬁ1@%ﬁgé}l&q %nred over an
?ﬁpe\r);gxsls n&tﬁ%g(t)h £t 3 .0 The Vuibddre, f}rébe?%tztgg gfeﬂﬁﬁal rREOVAS filtered,

uo an e residue was crysta rom aqg ueous
Et Qrldte9agirxied téhdﬁynass tohaffdiyt d:bmpbimﬂ 5-Qeassal ambez]glmssr@ﬁ g, 97%).

n‘p1243C(de& H VR ¢ Od6g
H NMR (CDCLy): 8 1.01-1.13 (m, 24H), 4.09-4.22 (m, 3H), 5.55 (d, 1H, J=9.6

Hz), 5.80 (s, 1E), 8.19 (s, 1H), 8.61 (s, LH).

Step 3: A solution of compound 5-2 (7.0 g, 13.26 mmol) in anhydrous
tetrahydrofuran (45 mL) was cooled to -78 °C with stirring under an argon
atmosphere. To the solution was added methylmagnesium bromide (15.85 mL, 3.0
M in ethyl ether) dropwise over a 30 min period. After stirring for an additional 3 h
at -78 °C, the reaction was quenched by the careful addition of aqueous 1 M NH4Cl

(50.0 mL). After warming to room temperature, the mixture was washed with H,O
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30 8 1.29 (d, 3H, J = 22.6 Hz, CH3), 3.65 (dd, 1H, J =
2.3, 12.7 Hz, H5'), 3.76-3.90 (m 3H H3', H4',

woékem/p3145. 96 (d, 1H, J= 17.3 Hz, H 1), 6.15 edT/uski04/012472

g— 7195Il:||z,NI_|)|+5) 8.33 (d, 1H, J = 7.9 Hz, H6), 8.69
s 78 1.5H, N
200 69 mT), Riged 4)0&12149621%&')%‘% g ss%vp 0 givg agiyown foam

( n¥l318 éﬂlalai qug ffsg E)’g&n &1%%%3%&@8&1 %U%L) fnd ﬂ'@at@i?wuh' a solution of

Exampire(13 .5yl ed solatfion in THF) and glacial acetic a01d (O 85 mL) at room
(2' R -6-Chl oro-2' Deo

S ¥ g o 153 GhlTeH b der or g nsahiaid 8 dgmess, and

e

5-1 5-2 d A _NNNHONNACO NSt 3 QO Ste

Step 5 Stepily -Compaunei 3 AQ49 bﬂslg3 w 8@0 \% 1nI p}jndme @3

NvrAL) Nan'H E'g%té\él %!ml*ﬁ&cgtlg aﬁﬁcﬁhcﬁs @%TJ, 508 mﬂ:Q FoddPtémp. The
solution was stirred at room temp for 2 h after which time, the solution was
concentrated to dryness and treated with diethyl ether (10 mL) and water (5 mL).
The organic layer was further washed with water (2 x 10 mL), dried (Na;SOy),
filtered, and evaporated to dryness to give compound 5-4 as a foam (0.450 g,
91.0%). 'HNMR (CDCl): & 1.39 (s, 3H), 2.15 (s, 3H), 2.21 (s, 3H), 4.27 (m, 1H),
4.49 (dd, 1H, J= 4.2, 11.9 Hz ), 4.57 (dd, 1H, J = 6.16, 11.9 Hz), 5.14 (4, 1H, J =
3.1 Hz), 6.25 (s, 1H), 8.54 (s, 1H), 8.75 (s, 1H).

Step 5: Compound 5-4 (0.100 g, 0.259 mmol) was dissolved in anhydrous
toluene (3.0 mL) under argon and cooled to -20 °C. DAST (0.2 mL, 1.55 mmol)
was added slowly and the cooling bath was removed after the addition was
complete. Stirring was continued for 1 h and the mixture was poured into satd
NaHCOj3 (100 mL) and washed until gaé evolution ceased. The organic phase was
dried (Na,SO,), concentrated, and purified by silica gel chromatography eluting with
30% Et,O-petroleum ether gave pure 5-5 (0.028 g, 27.9%). 'H NMR (CDCly):
& 1.24 (d, 3H, J = 22.8 Hz), 2.20 (s, 3H), 2.22 (s, 3H), 4.41-4.55 (m, 3H), 4.47 (dd,
1H, J=9.2, 22.0 Hz), 6.37 (d, 1H, J= 17.6 Hz), 8.45 (s, 1H), 8.82 (s, LH).

Step 6: Compound 5-5 (0.018 g, 0.047 mmol) was dissolved in methanol (5
mL) and treated with a solution of sodium methoxide (3.6 mg, 0.67 mmol) in
methanol (5 mL). The solution was stirred at room temp for 1 h, nuetralized with
concd acetic acid and chromatographed on silica gel eluting with a stepwise gradient
of Et,O/methanol (0-5%) to afford compound 5-6 (0.010 g, 70.9%). 'H NMR
(CDCls): §1.23 (d, 3H, J = 22.4 Hz), 4.04 (dd, 1H, J = 2.11, 12.5 Hz), 4.17 (dd,
1H, J= 1.5, 9.2 Hz,), 425 (dd, 1H, J= 1.9, 12.3 Hz), 4.61(dd, 1H, J=9.2, 22.3 Hz),
6.37 (d, 1H, J=17.3 Hz), 8.70 (s, 1H), 8.78 (s, 1H).
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waQen/093147 PCT/ US2004/ 012472 Step 1. The nueCeaszae/pn12472

6-chl oropurine riboside, (3.18 g, 11.09 nmol) was

di ssol ved i n anhydrous pyridi ne (300 nm.) and was

treated dropwise with 1,3- Example4

di chl oro-1,1, 3, 3-tetrai sopropyl -di sil oxane (4.08

12 .Stnthexi® by (24R)-2- Bi‘eawdéFIMO-ZaCgMathanW%artmﬁonz (2'R)-6-

sol ution was br 00 rred
overnight. 5 Thé’%f Lﬁé V@g}%’éﬁl"?g’eﬁ{wé‘f llflg"ﬁeear
dryness in vacuo, dissolved in a mniml anount of
chloroform and washed wit hSelggm¢ 600 ni, 0.05 N) and
NaHCO3 (5% 100 nlL). The organic |layer was dried
(Na2SOX4), filteredg and evaporated to dryness NHp CI~
afford conpound 5-]1 as an anber glass (6.10 g, >100%
that was used wi Nurther purificationy

(CDC13): 8 1. 01-L13 m\>24H) 4.03-4.18 (m 3H) ||

4.58 (d, 1H, J= % N 5.01 (m 1FD 6. 07 )
8.31 (s, 1HA® 71 (s, 1H . Step 2: Conpd@ 1( .13
g, 13.47 mmol) whs_disspl ved i P HE (35

Anhydr ous DMSO ( @r CF2. 06 mmol ¥ was addQd an 0,
resulting soluti ™S cool ed to between -2

-15C. Trifluoroaggtic mnhydride (3.06 nl, 24569 pmol)
was added dropw se over 45 minutes and the sol ution
was stirred 15 bet®e®n -20 C and -15 C for 2 hesl after
whi ch anhydrous triethylamne (8.08 nL, 57.92 mmol)
was added over 20 min. The crude reaction containing
ket one St Ira€omgpumb$-5e(8. 10A gE0.20m{mel) fiap heatpdin haressure tube

S SR ISR M T

lv&k éfeué'dsx e Mosé?héad%eltam ur{@ed W&dlﬁﬁ@hﬂﬁlﬁoﬁhﬁh}ﬁﬁutmg

uting wth a stepw se stepw se gradient
of w2th &tﬁﬁ@ﬂ@gﬂadmh&mﬁﬁ@@%c@ﬂ et3%). "Et%expum‘prgd@rgavas converted
conp und CQLr espon

th
goff 18 Bygresflonsy éalgi’%é it 4% diSaona i § BRSAS Mhount of
st 'eflfaﬁ&il a%ﬁ%feaﬁﬁ‘g th%)éSElﬁén Hith\SH 64 0.80M E{Cl'ﬁbﬁltlon

m xture, free fromthe gemnal diol, was filtere

an @oeve:{mtlall taingap duympsregaye comppust ¢l @8 effothide gzrgtaks(ofg)go g,

Cmtaaf) vkl ScB0Bf b1 NG { F.Bsdofing o

Hz ) 78 04Q)§f(d&+ﬂ)f[]{pJ8=219 (85 H:kl')')élls(é}%) d,SiH ;lIH)9 2$1z9,m 35 (dd,

A soluti’on o ound 5-
aniyveus4, 2ed Hah;ﬁcﬁﬁdﬁuﬂalnf (=4§ Srﬂ&;) %3 (s;dcﬂ)e& 8P &S,-lﬁé C

with stirring under an argon
Example 5

Antiviral Activity of (2'R)-2"-Deoxy-2'-Fluoro-2"-C-Methylcytidine

HCV Replicon Assay

The anti-flavivirus activity of the compounds was determined as described
by Stuyver, et al. (“Ribonucleoside analogue that blocks replication of bovine viral
diarthea and hepatitis C viruses in culture”, Antimicrobial Agents and

Chemotherapy 47:244-254 (2003)). The compound was dissolved in DMSO and
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at nosphere. To the solution was added net hyl magnesi um

bromde (15.85 nL, 3.0 Min ethyl ether) dropw se
wowvers/@3E30 mn period. After stirring for an addiriSemal12472

3 h 30 at -78 C, the reaction was quenched by the

careful addition of aqueous 1 M NH4C1 (50,0 m_%%

Af sdtedviatin agmr@medmmttf Babeoneuiaions FrNgRE figmed {00 kM. A 4-

washed, wi.t h. H2O

( 2 gysg@@ul?ﬂ})on rgﬂl@ﬂ %‘g %i’tgr?egg%cé #? 9%4%%@04; #ICV RNA

gﬂg&% £9). A Melog r@d&:‘ﬂ@nf&&ﬁphd& BN@) (drhBCoowaedue) was reached at
['ved in tetrahydrofuran (50 aﬂg and treated wt
F

a smirumrmmlsafz 5 FFMAFM(ea&W@nmI of thevresgriian errBNABars aar%dlcatlon

i al etic
s oPﬁfhed grys?f?etc g %glglﬁ?r%%gwaeq. gn%%ﬁ{ggoorf E@E (opllylar, foxicity
t 0y 4GY AeASthe dRHvival RAalueh k &Ity inStht tlear@tic index line and ECgo value.
chr omat ography to give conpound 5-3 (2.0 g, 509%.
4: BasadpotheseoaBuldions lmgwemgﬁECmmlge meqj@cl:,ﬁmcq]@dan ﬁqxwlty, of
pyri di ne a(tg nL) and treated, wtf ace c an

( Oapgo¥imately 0 SIH_I\)I s r Riaed mp Figie oF]iﬂ‘Ysy gﬁ%(gose dependant
st }det'hSt?%@&f Ha? 1&8Hﬁiéﬁm§A'Ba&fdto‘%{thweﬁt@nﬁmnh (DR)-2'- deoxy—2 -

oncent r at to dryness and treated with
dl dubiol-2'af-hethy(ddidine) Bl viselt mdugt®dnmiv)s cadparbé to thyatsidection of

(et RNA ol aboscimet Bbdoar Bain; GelippiiChies HfE BCw
C O %@ﬂts ghéleﬁccctﬁe EQ@&%&%M? S»at 92 ﬂlfle))lﬂ%follovbinglm dose dependant
4 Bch(mstral]bm of (M)@' iedﬂsl-ZlﬂMOI‘@ &-C&n@thyicytlquz P’)gur g 1B75h°WS the

HZ)OI"OI@?gfg rﬁ%u"%ﬂlblﬁ reé)}lggfn F?V }l{gsA’l Qo/g d%i ’ fo H)W.mé gnlzg%néegt with 5
5:agpgpgypd 5-4 (0.100 g, 0.259 mmol) was dissolved in
anhydrous toluene (3.0 nL) under argon and cooled to

i ﬁg coothRGHih b2 RY-2rRraa Ll elf Ha TR GOy sE I replicon
t&h $s sunithfrfidddGn #3610 nFH vhiks ferlg 'Rnd'-ddoRy-2'-fluoro-2'-C-

ure was poured into satd él 0 nL) and
V\/aa’[midylcmidmie grawelbasPu€inethylevtsdtive amthe'-Gmaethyladgnesige are shown

d d S04 f b
Si qrctgreggspgq; ﬁﬁggﬁ[ﬁ{c(gaac‘lj‘o&ﬁg, -Wﬁl 89 ilg %“yB@E?fl's. dn%cbl %) as well as
EL%%N%%(& Qlc%@!s’”(%@?ranﬁ&R‘(Ndigu gﬂl&Eﬁgo(thi%B &folg(z'Razz AeYxy-2'-fluoro-

3HR, Czngthy](cgtldlgﬂ)werq iy thegqrange fnl 63p|)4 6 M 4tpr (clgdrepﬁgq.ql clones. In

i;l)cgm%asgghz §C901%1UC%§§F z(g-mégggrpgndlég gx@g@"%%thg%ﬁ%e 666.6-37.44M.

0. Qhkérestimdly, haF.0d) saladsviorl2O-nisthyladenlosicd weﬁécam])arabid to those of
treated wth a solution of sodjum mﬁlhom de ( . .
0. 67 Ryrdoigoxyrs- -fluoro-2'-C-methylcytidine. e activity of (2'?(9 2'-deoxy-2'-

fluoro-2'-C-methylcytidine and 2'-C-methylcytidine in other replicons tested is

shown in Table 2.

Polymerase Assay

Table 3 shows the potentcy of (2'R)-2'-deoxy-2'-fluoro-2'-C-methylcytidine-
5°-triphosphate (TP) in the NS5B polymerase assay. The inhibitory concentration
50% was determined to be in the range of 1.7 to 7.7uM.
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J =22.4 Hz), 4.04 (dd, 1H, J = 2.11, 12.5 Hz), 4.17
(dd, 30 1H, J= 1.5, 9.2 Hz), 4.25 (dd, 1H, J= 1.9,
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2005/ 003147 PCT/ US2004/ 012472 -
(2R 2A DEERpar - @ uBeo-19XICE wggﬁyn}o i eg%a'ﬁx'g%?g{%?lﬁaro—zuc-

(ﬁcg@d@ usm%the'_jflﬁcg?hg_ndn%l toxmt assaa/rlls r?gowré éﬂéfr?gles 6 and 7.

Cl Tbbﬁ ﬂsh@WNtheldﬂkMﬂ-ﬁfd\its Af:(ﬂ'R) St—@@xy-%ﬂ@p@ -2y methydpytidine

Ste
e 2 smABaicuaing o BOcange DRUS SbRitabA el pf Sifcts on
ampyl §c1(1Ciﬁ‘creZse'\l~1 tlﬁéa % Rbsudd sﬁb&@fhel’@laﬁve Tbble of toxdldty of (2'R)-

reacti on pr e-adsor onto silica gel and
puel-déoxg- Muom-ﬂrﬁ-nnﬂ’hmdmm@gq aflableeh l;hpwg a gytpioxigity analysis in

st epwi se d of E
pr SareHs Q&Pﬁ%ﬁ&gf’? %&%@ﬁ@hy@ﬁ Bhror ’:jgﬁgidﬁyerg MRC-5).

i;f@étéﬁue Qoﬁ&%trﬁﬁ’éfp%%qco%)awa@ ghea@d thaiT%l-ﬂOOp)M 1n all clones tested
h andtreatlngthe solution with Q.5

M A0l (250)F 2deory-2'-Beme&hCraethyleyiding aa ek %%s@ %%@%cytldme In

oun of f - mh Og, 24.29
?EEB%JES‘?S“@ tqxig %ﬁz c%hﬁ’tt 1§de§§51§g 2 3 88/% dd,
1HJ—27 12.7 Hz), 4.06 (dd, 1HJ—21 12.5
Hz,), 4.Tht dffepts e miijeoside analogy Yested o hpagn bege pparrop cells is

4

g ggpéééd 13 H)za?)le %Xgﬁﬁéx%w%]tﬁlé Idso va l%e? fo'?'ZZ)'-me%‘lﬁ-% -Ql%orol:@idme were
significantly higher (98.2, BFU-E) and 93.9 (CFU-GM) as compared to 2'-
methylcytadine or AZT. Results show that 2'-methyl-2'-fluorocytidine was

significantly less toxic than compared to the other nucleoside compounds.

Animal Studies

Figure 2 depicts the average weight change (%) of female Swiss mice in vivo
the toxicity analysis of (2'R)-2'-deoxy-2'"-fluoro-2'-C-methylcytidine at various
doses. Intraperitneal injections were given on days 0 to day 5 of the 0, 3.3, 10, 33,
100 mg/kg. Each dosing group contained 5 mice and no mice died during the 30-

day study. No significant toxicity was observed in the mice.

Figure 3 and Table 6 summarize the pharmacokinetic parameters of (2'R)-2"-
deoxy-2'-fluoro-2'-C-methylcytidine in Rhesus monkeys given a single dose (33.3
mg/kg) oral (Table 6, Figure 3) or intravenous dose (Figure 3) of (2'R)-2'-deoxy-2'-
fluoro-2'-C-methylcytidine.

Other Antiviral Activity
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Figure 3 and Table 6 summarize the pharnmacoki netic
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of "the Anti-HCV Repi i con Activilty of

3100 epl i ¢o100

KH 5 (ful P31 ength)| 2 6+0. 7 6,
Vallygs 2 epr gsent EC90 (A 9(_) Vio _2005/ 003[147

( 2R ucdza de MWDK | Lol 2' - C- ety | cyt i |ch - >100
RepiNen (2'|R)-2' -deoxy-2' - 2'-|C 2-C flupro-2' - c-
et hyl cytidilne net hyl adenosine- et hyl cyt' A. pe—HC\ 11-
| b ImflenzaBo |MDGK 4. 3[ 2180 0. 27 >19852T mi>19% 30, 7100
237 4412 4>100- 93416231360, <100

6 0.6 *

yAVAS LY L )5 . ACT of >100 >100
VF%;EO - deax é -fI u3ro -C nretfhyl cytidi ne and 2'|-C
SARSCoV Vero >100 >100 >100 >100

*NR = Neutral Red.

Table 5: Summary of Antiviral Activity of (2'R)-2'-déoxy-2'-ﬂuoro-2'-C-

methylcytidine

Virus (2'R)-2'-deoxy-2"- | 2-C- 2'-C-
fluoro-2'-C- methylcytidine methyladenosine
methylcytidine (ECo0, piM) (ECoo, pM)
(ECoo, pM)

BVDVnep >22 0.5 1.2

BVDVcp >100 2 1.5

RSV >100 >100 >100

HIV? >100 ND ND

HBV >10 >10 ND

Coronavirus 229E | >100 ND ND

ND = Not determined.
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met hyl cytidine in other Replicons
(2" R -2 -deoxy-2'-fluoro-2'-C 2'-C-nethylcytidine

warbisospt i di ne Replicon ECO0 | CO0 EC90 1 CO0 pewhustodi12472

(AM) (M GAPDH MIT GAPDH MIT | b (Ntat) 3.8 >100 >100
27.2 >100 >100 Ib (Btat) 11.5 >100 >100 31.1 >100
>100 la 34.7 >100 >100 35.0 >100 >100 (pp 1 asSl 7)
Table 3. HCV | b NSSB Pol ynerase Assay (1C50, M

(2' R)-2' -deoxy-2' - 2Takle &'CyfotokicityStudies'C-

nmet hyl cyti di ne TP et hyl adenosi ne et hyl cyti dine TP

g = e Xi Oy &. 5 20. 6 5.4 207
@Eg 5: 2.0a 2 E %d 100 1% th, 10&&&&65 a MaL#§eR denosine
et er mi ned usi n Val ug ger ned usji ng batc

and 3; and g’rem nedcas), pyt bat ch 2. CCH, A

D 2005/ 003147 3@'{,{509 3@04/ 012472 Table 4: Sunmmary of
ntiviral Activity of (2'R-2'tdeoxy-2'-fluorlp-2'-C

Poteayt | di ne V0B Cel | EC50|, >IIPE EC50, NRa 3XC50,

PE_CC50, NRa AM) (MM (AM) (M) Wbst Nile Mero 32

12H=bh®0 32 Deng &18ro 32/ 55 >1BB?0>1OO >100 >1¥b Type
2 HepG2 75 >100 58

MDBK >100 >100

PBM >100

CEM >100

Vero >100

MRC-5 >100

*Results determined using MTS assay.

Table 7: Mitochondrial Toxicity Study

Compound mtDNA Synthesis Lactic Acid Increase
(ICso, pM)

(2'R)-2'-deoxy-2'-fluoro-2'- | >25 No effect >33uM

C-methylcytidine

2'-C-methylcytidine >25 No effect >33uM

Table 8: Preliminary PK Parameters in Rhesus Monkeys Following a Single
Oral Dose of (2'R)-2'-deoxy-2'-fluoro-2'-C-methyleytidine at 33.3 mg/kg
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Yel | ow Vero 19/3.2 32/12 >100 >100 Fever Influenza A
MDCK >100 >100 >100 >100 (HIN1) Influenza A MDCK >100
wo203/081080 >100 (H3N2) Influenza B MDCK >100 PCOM@S2M0012472

>100 Rhinovirus KB 25 20 >100 >100 Type 2 VEE Vero
>100 >100 >100 >100Q . SARSCoV \ero >100 >100 >100>100

alNRaranMgart ral Red. 5 THBI® 5: Sunmary of Meang oLy

AGtivity—of (2" R—2'—flepxy—2—ft+uoro-2 ¢
oyl cvtidine irus| LR -2 - deoxy. 2 . 3082 ¢

f lIgoro=2—=C et hytcyt] € net nyl adenosi|mer |
met A1 cyti di ne (EC9o0, ECQo, M (EC9a, M BVDVncp

>PATCH, L. 2 BVDVep >1gMxh 1.5 RSV >100 [A#(0+ 22020
HlVa >100 ND ND HBV »10 >10 ND Coronavilrus 229FE >100

NDINZ2 ND = Not det er prhod. 92 WO 2005/ 00312# 0.1

PCT/US2004/.012472  Fable—6:

Ot ot oot CSE 1 als P |
) - ¢ - Py, O oy tUtURT Uiy au Sod LT T
Li| Adogailghility _ geoxy- 2] Flo c 2 -C fluoldior 1E

ethytcytidme et hytadenosine

Table 9: Effect of Nucleoside Analogs on Human Bone Marrow Cells

Compound (8-D-analog) BFU-E CFU-GM
ICso (uM)

2'-fluoro-2'-C- 98.2 93.9

methylcytidine

2'-C-methylcytidine 20.1 13.2

AZT 0.08 0.95
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nmet hyl cyti di ne CC50, M CC50, M CC50, M C oneA >100
>100 37 Huh? >100 >100 30 Hep& 75 >100 58 MDBK

wo20i3/00300 PBM >100 CEM >100 Vero >100 MRC BCPLS004/012472

"Results determ ned using MIS assay. 5 Table 7:

M tochondrial Toxicity Study Conpound nt DNA Synt hesi s

Lad¥E €CLAIMH | ncrease (1C50, M

(2' R -2'-deoxy-2'-fluoro-2'- >25 No effect > 33M

C-met hyhcyt i di er)2) -deotiplbithory2i-dlmethyRaudNesitef Bed oB-L) of the
331tM 10 Table 8: Prelimnary PK Paraneters in Rhesus
Mofikenpda:Fol | owi ng a Single Oral Dose of
(2'R)-2'-deoxy-2'-fluoro-2'-Cnethylcytidine at 33.3

nmg/ kg 93 WO 2005/ 003147, PCT/ US20844012472 Par anet er

Units Mean SD Cmax M 9! 2.7 Tmgx hours 2 1

AUCO_l ast itMkh 44.2 22.2 |T_Ix/2|hours 3.9 0.1

Bi oavailability F% 21 11 T ‘97 Eif.ect of

Nucl eosi de Anal ogs on Humén rrow Cells

Conpound (0-D-anal og) BFU-E

wherein
Base is a purine or pyrimidine base;

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)a,
wherein W is F, Cl, Br, or I;

R! and R are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphaté prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R' is H or phosphate; R? is H or phosphate; R! and
R? or R’ can also be linked with cyclic phosphate group;

R? and R? are independently H, Cy4 alkyl, Ci4 alkenyl, Cy.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(0)O(C1.4 alkyl), C(O)O(C:-
4 alkyl), C(O)O(Ci.4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(C14 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(C1 alkenyl), SO(C1.4 acyl), SO(Ci4
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IC50 (MM 2'-fluoro-2'-C 98.2 93.9 nethylcytidine
2'-Cnethylcytidine 20.1 13.2 AZT 0.08 0.95 94 WO

waQeB/0H3147 PCT/ US2004/ 012472 WVE CLAIM 1. APCT/US2004/012472

(2' R -2'-deoxy-2'-fluoro-2'-C nethyl nucleoside ((3-D
or RL) of the fornmula: RO Base X R6 f22 )LCH3
F 5 wherein Basealksl)a SQ{Ei-nellomyby Qe r?ék%’éfge;s%%y acyl),

%(V\?é, CHZWiﬂe?gi' nNuﬁpélkL@'l,“%y})’ SF% rB'" S 292@5? ag%egyl), 058(C1-
Pl R pemhosClrtal ottt NHC.
phospﬁ_at eppr odr ug?lkrb)’Pl» ﬁ)‘ﬁ'&gphb‘ﬂg‘{%’%’ IQT)H%F%: %‘%Yﬂyl)a NH(C1.4 acyl),
A
| ower al kyl, O subsd ivinyl ece opiitedbyysibktjtutadi o Noy GN,sone to three

tide derivati , | 7 .
or 15 arylal kyl s bioary (L1 o dhrgOhet RAGKE W FIGHY E0I0C1s
and benzyl, V\hergu(g,l)g hﬁg@@@@ﬂ DERAYD, '@%(%H(C?gadué??y{)’ O(C1.4

substituted, a lipil  udi ng a phos p
or D-anino acid (acyl),a®¢@i.c alkyixtQE&)s, aﬁenﬂ%b&(@m aed), S(Ci4

e L de, 2 ol Sl Sl ot RES o BSAEAIBESbI LY, o
I RoaEaiLe CAIPOICHS ALAORDSON sk SOHCR.
SO,(C1.4 alkyl), SO,(C14 alkynyl), SO,(C1.4 alkenyl), OsS(Cs-
4 acyl), 03S(Cy4 alkyl), 0sS(Ci4 alkenyl), NH;, NH(Cy4
alkyl), NH(C,4 alkenyl), NH(C;.4 alkynyl), NH(Ci4 acyl),
N(C1s alkyl)s, N(C1.4 acyl)s, OR”; R and R” can be linked
together to form a vinyl optionally substituted by one or two

of N3, CN, Cl, Br, F, I, NO,; and

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHs;, OCH3;, OCH,CH3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,N3;, CH,NH,
CH,NHCH;, CH,N(CHz),, alkyne (optionally substituted), or

fluoro;
or its pharmaceutically acceptable salt or prodrug thereof.
2. The (2'R)-2'-deoxy-2'"-fluoro-2'-C-methyl nucleoside (B-D or B-L) of

claim 1 or its pharmaceutically acceptable salt or prodrug thereof, wherein Base

is selected from the group consisting of:

R4 R*
Y- N R? N
¢ LA
N .

96



R2 or R7 can also be linked with cyclic phosphate

group; R2 and R2' are independently H Cl-4 al kyl,
wQ2eos/0abieenyl , CL-4 al kynyl, vinyl, N3, CN, CPCTMBIS2006/012472

I, N2, C(OQCl-4 alkyl), C(O)O(Cl 25 4 al kyl),

C(OQClL_4 al kenyl C(OQClL_4 al kenyl), Cl-4

acyl), Q(Cl-4 alk ) Q(Cl1_4 al kenyl), S(C,@l acyl ),

S(Cl-4 alkyl), S(Cl.4 al kynyl), S(Cl-1 al kenyl),

SQ(CL. 4 acyl ywhedd C1-1 95 WO 2005/ 003147

PCT/ US2004/ 012472 al kyl), SO C -4 al kynyl), SQO(Cl-4

al kenyl ), SQ(.Ci yl), S02(Cl_4 alkyl), S02(Ci4

al kynyl ), S%Elgﬁ(irézﬁkenyl ), 03S(Cl- 4 acyl), 03S(Cl.4

al kyl), 03S(Cl4 al kenyl), NH2, NH(Cl.4 alkyl),

NH( C1- 4 al kegry) k! NHRCrdh 1rﬁieb@miﬁhl)1y H}H(aﬁ.?ﬂgeﬂ 1acly.ﬂl)1g K Cl, Br, [,

N(Cl4a|ky|)2 N( C1- 18a 2, _Wwherei
al kynyl . al kenyl % S Sk eNbae N1 DR v ddpf Ci-Cos

?:{ O)I\Bq CSN 4 gInEyIt ;) h&l?%%%&id@ Zjﬁeﬁr (1§'1§w§f C?%?l of bl d}l%ch as CF;
al kynyl), C(O O Cindt GHICGHR¥| Jlow&( alkedyl afy12)Ce Sxmhla& CH=CHo,
) S a E%E%q'n%a cdqI1Cly B M NGWST SOl Cr-Co such as
acyl), s{d-4 a S?lsg}gCﬁBf"Mfd’ CH=ECHIS MW dalkyn Xl of Cz-Cs

al kenyl ), S02(C1- S02(C1-4 al kyl), SO2(C1-
al kynyl), S02(Ci4 s@dhk&r%GH lﬁh:Bcfgeﬁated:@F,a@lle)f,,I)Mrcaikymyl of Cy-
al kyl), 03S(Cl-4 al kenyl)

NH(C1-4 al kenyl), Qm@m?r&iksﬂwﬁﬁl 6 %ﬁbéfaéﬁéi%@)“d Gi#,CH,OH,
N(CL-4 al kyl)?2, N%xﬁ%geﬁ?éﬁl C%r ?210%9 d8oxycah AeCs, CO,H,

i nked together orm a Vi nyl i onal
substituted by oné:O;R’t\A@OI‘ﬂIZ,I\BCONIIIR(;l CBNR 5, CH=CHCO.H,

NO2; and R6 is an Yy substituted alkyl
(i ncluding | ower %ﬁﬁﬁeaé% &J (CN), CH3, OCH3,
OCH2CH3, hydroxy net hyl (CH20—|) 20 fl uoronet hyl

(CH2F), azid t%}lﬁﬂ { Wﬂ ly when the
CH2N( CH3) 2, %lkyne I()op [ n%y subs |tut1g;Ilg Ay whe

fluoro; or its phatkyhceutncahino actkpesibie, Staictoaﬂq'yl optionally

prodrug thereof. substituted alkynyl of C,-Cg, optionally substituted lower

alkenyl of C,-Cs, or optionally substituted acyl.

3. The (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D) of claim 1

or its pharmaceutically acceptable salt or prodrug thereof,

wherein Base is selected from the group consisting of (a) or (b):

R* R
R3
Y- S NN
a N |
wv e
(a) (b)
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2. The (2'R)-2'-deoxy-2"'-fluoro-2'-C nethyl nucleoside

((3-D

or RRL) of 25 claim1 or its pharnaceutically

weacospoailal e salt or prodrug thereof, wherei n BRE®US2®4/012472
selected fromthe group consisting:of: RA R4 R3 NN

</?

5"~ NNRi O A96 W0,2005/ 003147 ,

PCT/ US2004/ 01247 2and whergimR' igfib ReiinOH, Rs INFhR a8 R3,

R4 and R5 ind I 5§ di ,
G B, 1,05 o Hom Rojs Niggpr O BRER IR 09 T

al kyl
al kyl

of C2-

| ower
CH=CHI

of Cl1-C6, halogenated (F, C, Br, 1) |ower

of Cl-C6 such as CF3 and CH2CH2F, | ower al kenyl

C6 such as CH=CH2, hal ogenated (F, C, Br, 1)
alikeny s @fR)Q2-de6xysciucrs-2'-CrinéhilinuclidsiOeRB-modp-L) of the
, lower alkynyl of C2-C6 10 such as C=CH,

hafwogekated (F, A, Br, I) lower alkynyl of C2- C8,

| ower

al koxy of O -C6 such as CH2OH and CH2CH2OH,

hal ogenated (F, d, Br, 1) lower alkoxy O (-6,

CO2H,

CO2R , CONH2, CONHR , CONR 2, CH=CHCOZH,

CH=CHCO2R ; and, 15 R is an optipasd | y substituted

al kyl
am no

substituted al kynyl of C2-

| ower
acyl .

of O-Cl12 (particB@
acid residue), cycloal

y when|the alkyl is an
~Optionally

' sl Y substituted
pally substi tuted
-2'gfluoro-2' - C nethyl

al kenyl of C2-0s6, B}
20 3. The (2'R)-2' -deo

nucl eoside (13-D) of claiml1 or its pharmaceutically
accept abl e S@Jhtere‘?r[ prodrug thereof,

Base is selected from the group consisting of

R R*
P CL
e O
non e
(a) (b)
Y is N or CH;

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic

mixture), a carbohydrate, a peptide, a cholesterol, or other
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wherein Base is selected fromthe group consisting of
(a) or (b): RARA RB~NI --N NN "RE NI | (a)

wOY05/00714WO 2005/ 003147 PCT/ US2004/ 012472 and PGAIS2I0m/012472

Rl is H, RZiSO-lRZiSH R3is H and R4 is NH2 or
OH, and R5 is NH2.
(2'R)-2' - deoxy- 2' Ph‘l‘%ﬁ%‘l@aut AGEER(pblen Jegvingsi gfoup swiich when

or (3-L) of the gﬁ&yﬂea i B3 563) palite &2 ro%ﬁhﬁg a compound

I~-CH3 2 F vvhereln ase |s sel ect fromt e group .
consi sting of R4 RhereR3R! nsH\bﬂ\pmSpﬁme,l\R~@qul\plmepmte R and

(a) (b) Yis N |
ph2)3|(ohzate :fml ughﬁ@rﬁnﬁ@bﬁé‘%}f}%ﬁ?@fwﬁﬁ nt a¥eg1‘oup,

tri phosphat e, ,0r a ,St abi | i zed phosphat e pro ru
H phosphonat &? and®’ et inglepensishily o €114-280bsp ?Iéé,, C1-4 alkynyl,

acyl, vinyl, Ns, CN, CL Br, F, I, NO,, C(0)O(C1 alkyl), C(O)O(Ci.
s+ alkyl), C(0)O(C14 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(C14 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C14 alkynyl), S(Ci-4 alkenyl), SO(C1.4 acyl), SO(Ci4
alkyl), SO(C1-4 alkynyl), SO(Ci4 alkenyl), SO2(C14 acyl),
SO,(Ci.4 alkyl), SO»(C1.4 alkynyl), SO(Ci-4 alkenyl), O3S(C;-
4 acyl), 03S(Ci4 alkyl), O3S(Ci4 alkenyl), NH, NH(Ci4
alkyl), NH(C;.4 alkenyl), NH(Ci+ alkynyl), NH(C;.4 acyl),
N(C1.4 alkyl),, N(Cy.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(Ci alkyl), C(O)O(Ci-4
alkyl), C(O)O(Ci4 alkynyl), C(O)O(Cy4 alkenyl), O(Ci4
acyl), O(Cy14 alkyl), O(Cis alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Ci.4 alkynyl), S(C;.4 alkenyl), SO(C1.4 acyl), SO(Ci4
alkyl), SO(Ci.4 alkynyl), SO(Ci4 alkenyl), SOx(Ci4 acyl),
SO,(C14 alkyl), SO(Ci-4 alkynyl), SO»(C1-4 alkenyl), OsS(C;.
4 acyl), 03S(Ci4 alkyl), O3S(Ci4 alkenyl), NHp, NH(Ci4
alkyl), NH(C4 alkenyl), NH(C; alkynyl), NH(C;.4 acyl),
N(Ci alkyl),, N(C1.4 acyl);, OR”; R? and R can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, CL, Br, F, I, NO3; ‘

R, R* and R’ are independently H, halogen including F, Cl, Br, I,
OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF3
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C,-Cs such as
CH=CHC], CH=CHBr and CH=CHI, lower alkynyl of C,-Cs
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i ncluding optionally substituted phenyl and | ower
acyl, alkyl, including | ower alkyl, O substituted

woanisomyial kyl ami no or its peptide derivativesPCT/US2004/012472

sul fonate ester, including alkyl or arylalkyl

sul fonyl, |nclud|ng nmet hanesul f onyl and ben;g
wherein the phenybugrasuG=GH, knpegeoniat (5 GlubBst tlQW@'cﬁlkSé{lyl of Co-

| d, | udi h
(Iof)I racelm'ng um! )r:? Sg’eg) OS%&Q g’:ﬁg:dr‘g‘t sulthoars p@%&%di@].‘lz‘tHZOH,

chol esterol, or Oh'al%%ena% o 200st, OI:')SIb«ev‘ér a]koxy of C-Cs, COH,
PCT/ US2004/ 012472

ar maceut i cal | accept abI g le
group whi ch when B ni QYR .ﬁﬁﬂ%:. sCEONap e%éjr_%COZH
providing a conpm&%lc @rlgj,n RI is Hor phosphate; R2
is Hor phosphate; *R2 or R7 can al so be |inked
with cyclic phosphate group; 5 R2 and R2' are
| ndependent | - aebprodllgthbstiEled adlyk enxupcls:@aéucularly when the
al kynyl , vinyl, N3j Br, F, NC2, ?
al kyl), C(O O Cl- alkylal ey |a;1 agiro) @CdL - r&ﬂdﬂ@y n@b{c;oaky optionally

0L S a1 Sl Y e

al kynyl), S(C1-4 aldeailydf)C,-Sodptibnally kybstib@dCioyl; 10

al kyl), SO(Cl-4 al kynyl), SQ(Cl-4 al kenyl), SO2(Cl-4

acyl), S02( 4 al kyl), S02(Cl-4 al kynyl),. S02(Cl-

al kenyl ), Q%cn mxﬁwal)ly S@ysmd alky klyP‘;ldl%sétNéi -aﬁ(-‘/l% cyano
al kenyl ), NH2 NH I I

NH( ) kynyl ), o -uﬁg{ﬁﬁ’% 1)‘2‘,‘3thy1 (CH,OH),
N(Cl_18 acyl) 2, \/\h‘ﬁlbmrﬂethjrlkazFal,l kaidry I(0N:)a |GV CEsNan @H,NH,,

vinyl are optinally substituted

three hal ogen (CICy BICH;, (FI)I2N(@)2’ ﬁ‘@gm&‘a}i}' Rypsyituted), or
QO Aad- alkyl), {5 0(01 4 al kynyl), C(OQCl-4

al kenyl'), Q(Cl-4 acy), CXCI-4 aIkyI) o cd-4

al kenyl ), S(Cl-4 ac -4 alk S(Cl-4

al kynenijs, plstmcenu@alﬁ'emymta lseglicer MO%H‘:‘?I" efe CI 4 20

al kyl), SQ(Cl-4 al kynyl), SQ(Cl-4 al kenyl ), S02(Cl-4

acyl), SO2(Cl-4 alkyl), S02(Cl-4 alkynyl), S02(Cl-4

al kenyl), 03S(Cl- 4 acyl), 03S(Cl-4 alkyl), 03S(Cl-4

al kenyl )5, NHZheNDKRGD!-Aeoxy-2'-fluoro-2'-C-methyl nucleoside (B-D) of claim 4

or its pharmaceutically acceptable salt or prodrug thereof, wherein

Base is

and R! is H, R? is OH, R? is H, R® is H, R* is NH, or OH, and
Réis H.
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al kyl'), NH(C1l-4 al kenyl), NH(Cl-4 al kynyl), NH(Cl-4
acyl), N(Cl-4 alkyl)2, N(Cl-4 acyl)2, OR7; R2 and R2,

woamswe3ilsr nked 25 together to forma vinyl optPomaiSkop4/012472

substituted by one or two of N3, CN, d, Br, F, 1,
NC2; R3, R4 and R5 are independently H, hal ogen )
i ncl udi 6g F, AQR'R)EY-dedxy-2'dHjoreR-C-rspihylsmricleogide, (Bper p-L) or its

NR 2, | ower alkyl Cl - C6, .hal ngenat E , Br,
| ) Phasmeseusically aC&PPfg’lﬁ éalt erppdnis °§%ﬁ§% ét"iﬁﬂgéHz F,

| ower al kenyl of C2-C6 such as CH=CH2, hal ogenated
(F, d, Br, I) |ower aCI._EQj]yI of 2% such as
CH=CHC1, CH=CHBr and I r|al kynyl of C2-C6
99 WD 2005/ 003147 PCT/ US200 such as C=CH,
hal ogenated (F, d, Br, 1) | ilayl of C2- CB,
| oner al koxy of Cl1-C6 such CH2C0H and CH2CH2OH,
hal ogenated (F, O, Br, 1) R&wer fal koxy O C - C8,
C02H, CO2R, CONH2, CONHR , CONR 2, CH=CHCO2H, 5
CH=CHCO2R ; Rheicin Basedphiporiad bypyindiriethasgd al kyl of
Cl-Cl2 (particularly when the alkyl is an amno acid

resi due), cyel gabkgjy Cglgjgﬁé,q{l‘ﬁl Nvalk gl leswt ngl oalrk?eﬁﬁb), C(W),

of C2-C6, optional stituted Iower alkenyl o
C2- C6, eheryi Moisd, IG), Biybsliandt ed acyl; 10 R6 is an
optionally substituted al kyl (including | ower alkyl),

cyano (CN), rCH34 RO&&Eind ,H o6 sheye, fidliidihg monophosphate,
(CH2OH), fluoronethyl ( F), azido (N3), CHCN
CH2N3, CH2NH2,  CHintieephate, Gptrspipugg, or aaﬁtﬁkyﬁéed phosphate prodrug,

(optionally substi ed . f 0, : irt
pharmaceutical ly Z%ﬁ%%?gﬁagg’slgf tuldg{rg Btra %glrz g% ﬂt{ eP Sepg]fo.nates’ acyl,
5. The (2'R)-2' - detydidg optisiallg-sdbstifee phyyl nnd lewsi atyl, alkyl,

((3-D) of claim4_ or its pharmaceutjcally acceptahle, .
salt or prodrug t freledng lagFspdh @ﬁg‘@sqtgte&gar%ox?alﬁﬁammo or 1ts

peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
catbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R’ is independently H or phosphate; R!.and R’
can also be linked with cyclic phosphate group.

7. The (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or B-L) of

claim 6 or its pharmaceutically acceptable salt or prodrug thereof,

wherein Base is selected from the group consisting of:

101



10

15

20

RSN NO 20and Rlis H R is OH R2is H R3is H,
R4 is NH2 or OH and R6 is H 100 WO 2005/ 003147

wWOeCHsWe2a04/ 012472 6. A PCT/US2004/012472

(2' R -2'-deoxy-2'-fluoro-2'-C nethyl nucleoside ((3-D

or (3-L) or its pharmaceutically acceptabl e, salt or
prodrug thereof of Rfhe structure: R O Base Rx CH3 -4

R70 wherein Base ig a purine or pyrim qiqsne se;

is 0, S CH2, N N-al kyl CI—NV(R S, acemc)
C(W2, wher is/F, d, Br or 1I; and /Knd R7

are i ndependenmity phate i ncl udi ng N

nmonophosphat equ di phosphat e, triphosphate, r a

stabilized phosphate prodrug, H phosphonat e,

i ncluding stabilized H phosphonates, acyl, 10

i ncl udi ng opti onaH)y substi tuted phenyl an@,l ower

acyl, alkyl, including |ower alkyl, Osubst ituted

car boxyal kyI am rf\? {;H! ts peptide deri vat i ves,

sul fonate estéd N oHeHuding al kyl or aryl al kyl

sul fonyl , |nclud|ng nethanesulfonyl and benzyl ,

wherein the gh I t I,
lipid, 15 i nRI egl ng a p g%deﬁgﬁ %%hagé%f% 1%?;];&&15%01? °Cl, B,
acid, a carbohydOH,eQR3 S;Ha;ﬁR dNHzaNHR)’L 2R srlower akyl of Ci-Ce,

P IR U O R I
Commouns, eT 8 efl TR ok 0aREIAED) 0y i s T
cycl i c phosphat e galoggated (F, Cl, Br, I) lower alkenyl of C,-Cs such as
CH=CHCI, CH=CHBr and CH=CH]I, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C»-
Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,0H,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, COzH,
CO,R’, CONH,, CONHR’, CONR’;, CH=CHCO-H,

CH=CHCO,R’; and,

R’ is an optionally substituted alkyl of C;-Ci; (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl.

8. The (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D) of claim 6

or its pharmaceutically acceptable salt or prodrug thereof,

wherein Base is selected from the group consisting of (a) or (b):
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7. The (2'R)-2'-deoxy-2"'-fluoro-2'-C nethyl nucleoside
((3-Dor RL) of claim6 or its pharmaceutically

weacoespoailal e salt or prodrug thereof, wherei n BRE®/US3004/012472

selected fromthe group consisting of: 101 WO
2005/ 003147 PCT/ U82004/ 012472 RA R4 R3 /Y ~NI1 ~N |
Ni NR5 N-~O 1 | R¥a) (b) YisNorCH R3, R4 and R5

are |ndependently hal ogen i ncl udi ng

5 O OR, SH, , NHR, NR 2, | owe
C1- Cb, hal ogénat!iéd a, Br [) I ower
Cl- C6 such as ﬁEHZCHZF | ower al keny

such as CH=CH2 hal ogenated (F, d, Br, 1)1l |I ower

al kenyl of C2- such as CH=CHCL, CHECHBr “Bhd CH=CHI ,
| ower al kynyl of C2-C6 10 such as C=CH, hal ogenat ed

(F, d, Br, Iovver%zl kynyl of C2- C6, | ower ?J)koxy
of Cl-06 such as and CH2CH2OH, hal ogenatéd (F,

12 Ut LR R i T

an optl onal |y subsi tihee jahey! of Cl- C12
(particularly when the alkyl is an amino acid

resi due), cycloal kyl, optionally substituted al kynyl
of C2-C6, optionally substituted | ower al kenyl of
C2-C6, or optionally substituted acyl. 20 8. The
(2'R)-2'-deoxy-2'-fluoro-2'-C nethyl nucl eoside ((3-D)
of claim6 or its pharmaceutically acceptable salt or
prodrug thereof, wherein Base is selected fromthe
group consisting of (a) or (b):

9. A (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or B-L) of the

formula:

R'0 Base

wherein Base is

RS | N
N/&O

(]

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein Wis F, Cl, Br, or I;

R! and R” are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
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102 WD 2005/ 003147 PCT/ US2004/ 012472 R4 R4 Y. R3 ~N
\' X N%9 NR5 1 O (a) (b) and wherein RL and RC are

woel20RB0317H, and R4 is NH2 or OH and R5 i s NHRCT/US2®4/012472

A (2'R) -2 -deoxy-2'-fluoro-2'-C nethyl nucleoside (3-D
or (3-L) of the 10 fornmula: Rio Base 2' R6 | R~CH31 kvl
2 F wherein Base incdudmg oponafly spigiitnted phenyk and lgyverqicyl, alkyl,

CH2, Se, NH, N-al - , f i ChrboslMAamino or its
15 wherein Wis FFXJ&QI%W‘&%?“&L gfugﬁgﬁﬂ% ar gg' %
i ndependent |y H, popidehadegivaiives] ustilfogaten estehosptiadieg alkyl or
di phosphate, triphosphate, or a.stahilize hosphat e
prodrug, H phosptisfaikyl SPH‘&‘F%WF&]“‘QF%HPP' ngﬁu&gnﬁ and benzyl,
H phosphonat es, a in¥ WO, B4 Lftfonally substituted, a lipid,
PCT/ US2004/ 012472(‘@4{.6%%11l ug?gr?g 3%9%90,% | yﬂsubs i tuted P
phenyl and | ower anotbdinglakpHosphdliped, i b@r [Iyamsinoadig |(or racemic
O-substituted car k%l?i))((%/u?cle)i,(%l &at 511%/d192{te,l gsi)eptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! is H or phosphate; R* is H or phosphate; R! and

R? or R7 can also be linked with cyclic phosphate group;

R? and R? are independently H, C;.4 alkyl, C;.4 alkenyl, C14 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(0)O(C1.4 alkyl), C(O)O(Cs-
4+ alkyl), C(O)O(C14 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(Ci.4 alkenyl), SO(C14 acyl), SO(Ci.4
alkyl), SO(C1.4 alkynyl), SO(Ci4 alkenyl), SO»(Ci4 acyl),
SO,(C1.4 alkyl), SO,(C.4 alkynyl), SO2(C1.4 alkenyl), O3S(C;-
4 acyl), 03S(Cy4 alkyl), O3S(Ci4 alkenyl), NHo, NH(C14
alkyl), NH(Ci.4 alkenyl), NH(Ci4 alkynyl), NH(C14 acyl),
N(C14 alkyl),, N(Cy.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(Cy.4 alkyl), C(O)O(Ci4
alkyl), C(0)O(C;.4 alkynyl), C(O)O(C;.4 alkenyl), O(Ci4
acyl), O(Cr4 alkyl), O(Cy.4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Ci.4 alkynyl), S(Ci.4 alkenyl), SO(C1.4 acyl), SO(Ci-4
alkyl), SO(Ci.4 alkynyl), SO(Ci4 alkenyl), SOx(Ci4 acyl),
SO4(C1.4 alkyl), SO»(Ci4 alkynyl), SO»(C.4 alkenyl), O3S(Ci.
4 acyl), 03S(Ci4 alkyl), O3S(Ci4 alkenyl), NHp, NH(Ci4
alkyl), NH(Ci.4 alkenyl), NH(Ci4 alkynyl), NH(C;.4 acyl),
N(Ci14 alkyl);, N(C14 acyl), OR7; R? and R? can be linked
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pepti de derivatives, sulfonate ester, including alkyl
or arylal kyl sulfonyl, including nethanesul fonyl and

woemsyn3143 wherein the phenyl group i s optionaPCy/US2004/012472

substituted, a lipid, including a phospholipid, an L
or D-amino acid (or racemc mxture a_car bohydr at e,
a peptide, a chol degediresito ferm aviresrl ophpaaeRWsE| lp}g,one or two

acceptabl e | eavin 0 ixgh adm nistered in
vivo is capabl e o?’f%béﬁd&?iéﬁalﬂé%np&nd 10 wherein R1

is Hor phosphate; R2 is H or phosphate; RL and R2 or

R7 can al so kg Aﬂdmk”eﬁkevmaépeﬁ&eiitlrympmsmamelugr@m CRBr, 1, OH,
and R2' are |ndependently ! -4 al ky Cl1l-4

al kenyl, Cl4 al kyr@R,, SKi S, I‘&IIE&; IﬁllR CNJRBrlOWF!r alkyl of Ci-Cs,

NC2, C(0) O( Cl- 4 |

al kymc/:l( ) ) O(c( 0 q?: %’%’I‘% @%105‘&1’ %Wﬁf ah‘ch %(f@ %t%“} as CFs
al kyl), O(Cl-4 al keayCH,CB{Clodenciitenyl S(I‘ccnz-@s sabk yds) CH=CH,
S(Cl1-4 al kynyl), S(Cl-4 al ken

SQ(Cl-4 acyl),
SO(C1-4 alkyl), é@tqgfn%e%(ﬁy@) Br, Igde@fr &ﬂgﬂ%l}(tﬁ%qug such as

S04 i Keny1 ) S S MG Yy o o

03S(C1-4 al kenyl ) ,sublirizs CAEICh4lo2éhasdd(¥| 931 BxIH()C[dxwér alkynyl of C;-

al kenyl), NH(Cl1l-4 alk I NH( C1- 4

al kyl 3/233 N( c(1- 18 %yﬂgvggr a?IJFf&Yeé rIClapR;I?C fé%‘f)ﬁ and CHCH,OH,
| k I d vinyl I t .

e a1 g By OB R O, O

JOQ(CL 4 alkyl) COR) O(ccmNHaJ KYIONHR{(,0) OOKR4, CH=CHCOH,

al kynyl), C(OQ(Cl-4 al ken Q(Cl-4 25 acyl), Q(C1-4

al kyl ), O(Cl-4 al KgAg$HC iicifmé acyl), S(Cl-4 alkyl),

S(Cl1-4 al kynyl), S(Cl-4 al kenyl), SQ(Cl-4 acyl)

Soo(C1-4 acyl§ s g pen Y ilel giiFaPE, a'ééﬁ‘f‘“’;ll’my when the
S02(Cl-4 al kenyl ) ,all83S{Clan 4ntiay| cid GBSIGR), atyolddlkyl, optionally

BS(C1l-4 al kenyl), NH2a NH(C1-4 30 alkyl), NH Cl-4 .
al kenyl ), NH( (;1 4 sgbsp@%tyfi) alkm(l @t Ezéagw%p’tlonﬁibsyhstltuted lower

al kyl)2, N(Cl1l-4 a : jinked
204 Vb 20! 00914 } ok Sh 575 28T subi alyl

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CHj3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,Ns, CH,NH,,
CH,NHCH3;, CH,N(CH3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof.

10. A (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or B-L) of the

formula
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together to forma vinyl optionally substituted by one
or two of N3, CN, 4, Br, F, I, N2, R3 and R4 are
wonadspesident | y H, hal ogen including F, O, Br, PCT/USEH04/012472
OR, SH SR, NH2, NHR, NR 2, |ower al kyl of Cl1-Cs,
5 hal ogenated (F, d, Br, 1) lower alkyl of Cl1-C6 such
as CF3 and CH2CH2F, | owefpal kenyl B8%€ C2- C6 such as
CH=CH2, hal ogenated (F, d7 Br | ower al kenyl of
C2-C6 such as CH=CHCl1l, CH=
al kynyl of C2-C6 such as $dbnated (F, O,
Br, 1) lower alkynyl of 10 C6, 11 ower al koxy of
Cl- C6 such as CH2OH and CH2'3:I%O—| F hal ogenated (F, d,
Br, 1) lower alkoxy of Cl-C6, CO2H, CO2R , CONH2,
C(]\IHR”, CONR 2, CH=CHCO2H, CH=CHCOZR ; and, R is an
optional Iy substituted al kyl of Cl-Cl2 (particularly
when the 15 @{ckath Baseign ami no aci d residue),
cycl oal kyl, optionally substituted al kynyl of C2-C6,
optionally substituted | ower Lkenyl of C2-C6, or
optionally substituted acyl. is an optionally
substituted al kyl (incl udi al kyl), cyano
(CN), CH3, OCH3, OCH2CH3, hydiroxy nmethyl (CH20H), 20
fluoronethyl (CH2F), azido ( , CH2N3, CH2NH2,
CH2NHCH3, CH2N(CH3) 2, al kyne ( t| dPal |y substituted),
or fluoro; or its pharnmaceuti IIy acceptable salt or
pr odr ug thereof 25 10. A

(2' R -2' - deox fl uor 9- 2 ucl €0y
or (3-L) of tend fl%raﬁ%méeﬂ@éeﬂﬁgeéo%&sg'éﬁéiﬂ" bR Wctiophosphate,
PCT/ US2004/ 012472 d1§109p1§"[’t§, qnﬁlosﬁhzgﬁsor Rstabilized phosphate prodrug,

H-phosphonate, including stabilized H-phosphonates, acyl,

including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R' is H or phosphate; R? is H or phosphate; R! and
R? or R can also be linked with cyclic phosphate group;

3 and R* are independently H, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH;, NHR’, NR’;, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF3
and CH,CH,F, lower alkenyl of C;-Cs¢ such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C>-Cs such as
CH=CHC], CH=CHBr and CH=CHI, lower alkynyl of C»-Cs
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wherein Base is R4 R3 N LN, LO 5 Rl and R7 are
i ndependently H, phosphate, including nonophosphate,

wdipisoepiaat e, tri phosphate, or a stabilized pheephat®4/012472

prodrug, H phosphonate, including stabilized
H phosphonates, acyl, including optional lﬁl
substituted phenylsudnds CoGHE; hdogetn,atdl (RyCl, By Hdpwgr #llgynyl of C;-

| ower al kyl, O sub t tute car I am it

pept i de derivativ ‘§Yﬁrf e° QgﬂZ%‘ ‘iC%IOCHZOH
or arylalkyl sul fh%@é%matéd‘?i’“@l”@r”ﬂ rtfwb?sarksﬁﬁxdf @P@s, CO.H,
benzyl, wherein the phenyl group is optl onal l'y

substituted, a |i@@R, i rﬁﬁDNHrz,ngC@W'IB ph@QI}BR &HFCHCO,H,

or D-amno acid (Qg.I m xture), a carbohydrate,
a peptide, a chol 3@‘{‘?@3&2& ot her 15 pharmaceutically

acceptabl e | eaving group which when adm nistered |

vivo is capat®¥’ elS@fl oprlgmlbr swystatuted abei id C 1vﬂ%1@r(§arﬁ01ﬂ}rqy§’vhen the

H or phosphat e; h ﬁgﬂlg‘} Rfstionall
can al so be Ii nkecf1 v}nﬁtﬁl cycl %‘Ph%g‘gh%% gj;ou% 1 oplona Y
R4 are i ndependentshpstitutetd adiogsn o O,4CH ruptiopalG subbtituted lower

I, OH 20 OR, SH_ SR, NH2, NHR,, o) | kyl
of Cl- 06, hal ogerillfeayl ¢fi2-€y, or pptionall ylsét&ﬁ“tﬁﬁ‘iﬁ
Cl-C6 such as CF3 and CH2CH2F, | ower al kenyl of C2 C6

such easitsGitmEhceutiballyoapeastbtde sz(lFor 1€bdruBrthergof. | ower

al kenyl of C2-C6 such as CH=CHCl, CH=CBBr and CH=CHI,
| ower al kynyl of C2-C6 106 WD 2005/ 003147

PCT/ U82004/ 012472 such as C=CH, hal ogenated (F, O,

such as 1%!420@ a%ﬁ&f%%g% 'ﬂu?rfgf% 'ﬂ{ff@hlk?lx le%ﬁde gfD) or its

w@ﬁfﬁcﬁ&ﬂélﬁcﬁptéﬂle $ebt orcé@dﬂug HERBIR of tHEAHAwlaCONHR

NH,

NN

P
HO N 0O

0
CHs

HO F

12. A (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (8-D) or its
pharmaceutically acceptable salt or prodrug thereof of the formula:

Cl
N N
/
1 <N | N/)
R'O
O
R6 /CH3
R7CI) r|=
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5 CHECHCO2R ; R is an optionally substituted al kyl of
Cl-Cl2 (particularly when the alkyl is an amno acid

woesiscogd; cycl oal kyl, optionally substitut edrairigepk/o12472

of C2-C6, optionally substituted | ower al kenyl of

C2-C6, or optionally substituted acyl; 10 or its

phar maceut i catheteimccept abl e salt or prodrug thereof.

11. A (2'R-2'-deoxy-2'-fluoro-2'-C nethyl nucl eoside

(,6-D) or itR! & mEcRdépendbitly Mostepplad,éndading axonophosphate,
prodrug thereof of_  the forml

. a: NH2 N N O
HO F 15 12. A (2' Fl}pl@sp%@pl?spgl?ftﬁo‘?fo% %takgé-zﬁ‘fl’h%l’% prodrug,
nucl eosi de (0-D) @f..j r j
salt or prodrug t%fepjé% h%@?’h@?%?ﬁrgu F%?il%e@if)lﬁﬁh%(gﬁgtes, acyl,
CH3 R RO 107 WO 20é&difg 8pdchallgEubisitaed pbamd and lower acyl, alkyl,

wherein R1 and R7 . are. independently . phosphat e . .
i ncl udi ng monophodiiuding ?O‘gqrﬁﬂﬁg’phﬂlglé,m{fﬁea ISE%%%%{%I?mmO or its
or a stabilized phasahatR RhGEH:UIsulfoliateh@8RAOARIRding alkyl or
i ncluding stabili lzﬁ’ed H phosphor?%\tsgls,o acyl , 5 incl udlgna Y

optional |y substi welaiylplvelfgiylamebluding rmetbgnesubipny}| andg benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group; and,

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CHj3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH;N3, CH,NH,,
CH,NHCH;, CH,N(CH3),, alkyne (optionally substituted), or

fluoro.

13. A (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D) or its

pharmaceutically acceptable salt or prodrug thereof of the formula:

cl
N XN
7
i
0

CHa

HO

HO F
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including lower alkyl, O substituted carboxyal kyl am no
or its peptide derivatives, sulfonate ester,

wonaedswdsnag al kyl or arylal kyl sul fonyl, includ8Cngs2004/012472
met hanesul fonyl and benzyl, wherein the phenyl group
is optionally substituted, a lipid, 10 including a :
phosphollépi d A aﬁZ'R)-b'FdeDXﬁ-@I-ﬂmfacz'&-nﬁth}’éaPB@ﬁ?l%‘geat @-Dy or its

peptide, a.chol esterol, or other har L cal

D pbpebe i ror s SRR T et R B o
vivo i s capable of providing a conpound wherein Rl or
R7 is independently H or phosphate; Rlpand RC 15 can
al so be linked with cyclic phosphgje up; and, R6 is
an optionally substituted al kyl (gncjudi | ower

al kyl), cyano (CN), CH3, OCHS, ydr oxy

met hyl (CH2OH), fluoronethyl ( ), &Zi dONHAN3) ,

CHCN, CH2N3, CH2NHZ, N(CH3) 2, al kyne
(optionally substituted), Wor 0. 13. A

(2' R -2' -deoxy-2'-fluoro-2'- Rucl eosi de (3-D)

or its pharmaceutically acg pt atll_J e salt or prodrug

thereof of the formula: CI "EJLN"  NHON O CH3 HO 25

108 WD 2005/ 003147 PCT/ US2004/ 012472 14. A

(2' R)-2' - deoxyhezeinf | uoro- 2' - G- met hyl nucl eosi de ((3-D)

or its pharmaceutically acceptable salt or prodrug

t hereof of the i§ @,RyIGH,, S8 NHN,MHalkyl, CHW (R, S, or racemic), C(W),

wherein W is F, Cl, Br, or I; and

(@)

R' is H, phosphate, including monophosphate, diphosphate,
triphosphate, or a stabilized phosphate prodrug, H-
phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound

wherein R! is H or phosphate.

15. A (2'R)-2-deoxy-2'-fluoro-2'-C-methyl nucleoside (8-D) or its

pharmaceutically acceptable salt or prodrug thereof of the formula:

109



NNNH2 RROX iCH3 -ICHOF wherein 5 Xis 0, S,

CH2, Se, NH, Nalkyl, CHW(R, S, or racemc), C(W 2,
wohers@mosiaWis F, A, Br, or |; and RL is H, pheephatmd/012472

i ncl udi ng nonophosphate, di phosphate, triphosphate,

or a stabilized phosphate prodrug, H _phosphonate,

i ncl udi ng stabilized H phosphonates, gcyl, 10

i ncludi ng optionally substituted phe and | ower
acyl, alkyl, including |ower aljky o stituted
car boxyal kyl am no or its pepti J ri I ves,

sul fonate ester, including alkyl 'or "8yl a@¥Hoyl

sul fonyl, including nme supfonyl and benzyl,

wherei n the phenyl group i %H y substituted, a
l'ipid, 15 including a phos i ,7dn L or D-am no

acid, a carbohydrate, a p % ' a chol esterol, or

ot her pharmaceutically acceptable | eaving group which

when administered in vivo is capable of providing a
conpound wherein Rl is H or phosphate. 20 15. A

(2' R -2 -deoxy-2'-fluoro-2'-C-nethyl nucl eoside (0-D)

or its 1phar papkitiacalticyl @agesitivhlcenpaisingar (2{R)ethdagry-2'-fluoro-

thereof of the fornula: 109 WO 2005/ 003147
PC?-Osneby) wicieewige (B-DNpmNj-L) ofjthe formula:

R'0 Base
Re | /CHB
R F

wherein
Base is a purine or pyrimidine base;

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein W is F, Cl, Br, or I;

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when

administered in vivo is capable of providing a compound
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N2 HOOCH3 HOF 16. A pharmaceutical conposition
conprising a (2' R -2'-deoxy-2'-fluoro- 2'-GC nethyl

waoualsgosidde ((3-D or (3-L) of the fornula: Ri oPBass200R012472

j CH R6 2 5 F wherein Base is a purine or
pyri mdi ne base; X is 0, .S, CH2, Se, NH_,N alkyl, 5l
(RS, or raceni c)vhegimp? is Hypepegsphate; R’ s Hegr phigsphaig: R and

I, 10 R and R7 ame og?g%gfglggﬁg lll}q% wﬁﬂt@?ﬁ h%s%hate group;

i ncl udi ng nmonophosph osphat e, I phosphat e;
or a stabilized phgsphate prodru H phosphonat e,
i ncl udi ng st§gﬁpﬁf%deﬂ%%@gﬁﬁﬁﬂﬁg%§¥4é@§ﬁa8*1ﬁgpﬁﬁigg4ﬂkynﬂ’
optionally substityt .8l
p y W,ﬁw%wsdl BAG, LS c?oyé(qlgyalhgyhn){, CO)O(C:-

including | ower a subst i t’ut arboxya
or its 15 pepti de ,dadkyly,aC(OEXCy3 ulfyoyds €(E90EC 4 alkenyl), O(Ci4

. | udi | kyl | al kyl | I, i i

ot hanesl fonyl anbetiGr+ alsgib Ofs mEBRUnSCE: g SCra

is optionally SUbSJ]{ﬂ)l’JS@PA ﬁki;ﬂyﬂ)}, g(cl»4i dlﬁélﬂ’w, BO(@;.4 acyl), SO(C14
r

phosphol i pid, an L D-am no acid (or racemc

m xture), a car bohilq'd)atseQ(Ca-4pdbyﬂ}dh,S@(Cbhpalétglu}d},oﬂ,)z(éfm acyl),

CANET 20 Phar TmC e £l L35 SRR S SRYSBAEL e, O

o

H or phosphate: Relkyhd NH(Ci4 alkenyl), NH(Ci4 alkynyl), NH(Ci4 acyl),
N(C14 alkyl);, N(Cj.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO;, C(0)O(Ci4 alkyl), C(O)O(Ci4
alkyl), C(O)O(Ci4 alkynyl), C(O)O(Cis alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Cy4 alkenyl), S(Ci. acyl), S(Ci4
alkyl), S(C14 alkynyl), S(Ci.4 alkenyl), SO(Ci4 acyl), SO(C1.4
alkyl), SO(Ci.4 alkynyl), SO(Ci.4 alkenyl), SOz(Ci.4 acyl),
SO5(C1.4 alkyl), SO,(Ci.4 alkynyl), SO,(Ci.4 alkenyl), OsS(C;.
4 acyl), 03S(Cy4 alkyl), O3S(Ci4 alkenyl), NHy, NH(C;4
alkyl), NH(C4 alkenyl), NH(C; alkynyl), NH(Ci4 acyl),
N(C14 alkyl)s, N(C14 acyl),, OR’; R* and R? can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, Cl, Br, F, I, NOy;

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CHj3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,;N;, CH,NH,,
CH,NHCH3, CH,N(CH3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, a pharmaceutically

acceptable carrier.
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R2 or R7 can also be linked with cyclic phosphate
group; R2 and R2, are independently H Cl-4 al kyl,

wQo0s/0abieenyl , CL 4 al kynyl, vinyl, N3, CN, CPCTMBIS2006/012472

I, N2, C(OQCl- alkyl), C(OQClL_ 5 4 alkyl),

C(OQCl.4 alkynyl), C(OQCLl. 4 alkenyl), Q4 acyl),

O Q 4 allkyl ) The( @InPDSGIOI@e% Flpim SyegwhergipyByse 1 @i@ieg from the
al kylgr, %RS%CM %I I%?f,nyl ), S(Cl-4 alkenyl), SO(Cl 4

acyl ) SOGFEFIAER vy )| SOCL 4 al kynyl), SQ(CL. 4

al kenyl ), S02(Cl4 acyl), S02(CL.4 alkyl), S2(Cl.4

al kynyl ), S02(Cl_4 Rl kenyl), 03S(ClL_ 10 4 a&yl)
BS(C14 al kyl),, 03 C1 4 al kenyl), NH2,r3 N
al kyl), NH(C1 emyM), NH(C1l-. al kynyl)
acyl), N(C1- N(C1_18 acyl) 2,
al kynyl , al kensid rRAyl are optinally substt@ut ed
by N3, CN, ongljo three halogen (O, Br, Fl 1), N2,
C(OQCl 4 alkyl), C(OQC1_4 15 al kyl), C("E.‘)YO(Cl. 4
al kynyl), C(OQCl1.4 alkenyl), Q4 acyl), C1_4
al kyl), Q4 al kg ), S(Cl.4 acyl), S(Cl.((}% al kyl ),
S(C1. 4 al kynyl), %1. 4 al kenyl), SQ(Cl- acyl),
SQ(Ci-4 alkyl), .SO(C1_4 alkynyl), SO(Cl1_4 al kenyl),
S02(Cl. 4 acylWr*8p(C1. 4 al kyl), S02(Cl1_4 al kynyl),
SQ2(CL. 4 al kenyl), 035(d _ 20 4 acyl), 03S(Cl-4

al kyl ), OBS(MisdNatké&hyl), NH2, NH(Cl-4 alkyl),

NH( C14 al kenyl ), NH(C1_4 al kynyl), NH(Cl.4 acyl),

N(Cl_4 al kyl) 2, N(Cl4d acyl. 7, d R2. n b

i nked toget eR taﬁéﬁ%r ?ﬁédh@m%%fﬁoﬁapg? mc'l:uadmg E’ Cl, Br, I,
substituted by oneygroRWOSHOSR NNHLNHIR, NIBY, lofver kikyl of Ci-Cs,
NC2; 25 R6 is an optionally substituted al kyl

(incl udi ng | ower dialogehated (Brcl, Brch)) Lom@p@,lk}gxgﬁg;l-cs such as CF3

OCH2CHB,  hyd th £ hyl E) er
o o ong) ek, TR S der gl JEECRE i) er—cr,

CH2N(CH3) 2, al kyneha(spphitedal] 1 sBRSI)i loweed)kendl of C,-Cs such as
fluoro; 30 or its pharmaceutically acceptable salt or

prodrug thereof, BraHrh T ERriapd GHTEHLdpwer alkynyl of Cz-Ce
carrier. 111 such as C=CH, halogenated (F, CI, Br, I) lower alkynyl of C;-

Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO-H,
CO;R’, CONH,;, CONHR’, CONR’;, CH=CHCO:H,
CH=CHCO,R’; and,

<

R’ is an optionally substituted alkyl of C;-Cy, (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cg, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl.

18.  The composition of claim 16, wherein

§

Base is selected from the group consisting of () or (b):

112



WO 2005/ 003147 PCT/ US2004/ 012472 17. The conposition
of claim 16, wherein Base is selected fromthe group

woansiwsidng of : RA R4 R3I N <I~-NR5 i (a) (b)PCHuUs2004/012472
wherein Yis Nor CH R3, R4 and R5 are independently
H, halogen including F, d, Br, I, O4 OR, SH SR,

qdenat ed

NH2a NHR , NR 2, | cvfer al kyl of Cl1-C6, hal
(F, d, Br, I) lowef alkyl of Cl1-C6 sucgs as
CH2CH2F, | ower,falk@yN of C2-C6 such as OH
hal ogenat ed (K, |, , 1) lower alkenyl
as CH=CHCL, / angs CH=CHI, | ower al k \
C2-C6 such as|C=CH, hal ogenat ed (F, d, Br,J 1) Iower
al kynyl of C2*M%s, Iower al koxy of Cl-C6 sudl as CH2OH
and CH2CH2OH, 15 hal ogenat ed (F, d, Br, |I) |ower

al koxy of Ci- C6 COZQ) CO\IHZ CC]\IHR' F@\IR’ 2,
CH=CHCO2H, and R is an opti onal

substituted al kyI 1- Cl1 jC

al kyl is an am no aéé"&“"?"é%%dﬁr‘gﬁ ﬁc?%@a‘wiﬁvﬂeﬁ ISI}f

optionally 20 subﬁlﬁlwq%g@bq}rm}ﬁlﬂdqfl

optional |y substitutéed [ower al’kenyl of 06, or

optionally substituted acyl. 18. The conposition of
5 claim 16, wherein Base is selected fromthe group

consisting of (a) or (b): 112 WO 2005/003147
PCT/ Uus2d®4/ oﬂ@h@mamutml e@nposition comprising a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D or B-L) of the formula:

RO Base
(@]
R?
RS | ¢/ CHs
R> F

10 wherein

Base is selected from the group consisting of

R4 R*
(1) G
N NJ\ RS N/l\o
N o
| 1
(a) - ()
Y is N or CH;
15 R! and R’ are independently H, phosphate, including monophosphate,

diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,

including optionally substituted phenyl and lower acyl, alkyl,
113
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\NI ~N </YNRi I O .rvv~ (a) (b) and wherein Rl
isH Ris OH R isH R3is H and R4 is NH2 or

woposansli4R5 is NH2. 5 19. A pharnaceuti cal conposiuSz@mmo12472

conprising a (2' R -2"-deoxy-2"'-fluoro- 2'-C nethyl
nucl eoside ((3-D or R-L) of the fornula: R O Base
Rs R2 _CH3 12 F indudinglesey a@%eor%lbgtéu@étcé@%wmlﬁﬁl@m or its

group con3|st|ng of
(a) (b) Yis N orpeegfl ?@e@‘éﬁ?d ﬂgkg?tg |(ers1§e’pe enyf” Byl or
H, phosphate, i nclaugdalkgl rm]f@ghosmmlﬁg mdﬂha:lmsakfhmyleand benzyl,

tri phosphate, or a stabi]ized phosphate E odrug, . .
H phosphonat e, i navhessinghe pAgRyl; stewp fif Ry nSHbstituted, a lipid,

Iag%le’r alcglcl ug: Egl QHélécﬁggmgglgoﬁ %(%%}79 RN ARYd (or racemic

PCT/ US2004/ 012472 mixture), a carbohydrate, a peptide, a cholesterol, or other

pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! is H or phosphate; R* is H or phosphate; R! and
R? or R can also be linked with cyclic phosphate group;

R? and R* are independently H, Ci.4 alkyl, Ci.4 alkenyl, C1.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(O)O(C;.4 alkyl), C(O)O(C:.-
4 alkyl), C(0)O(C;4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Cy4 alkyl), O(Cy4 alkenyl), S(Ci4 acyl), S(Cis
alkyl), S(Cy4 alkynyl), S(C;.4 alkenyl), SO(Ci.4 acyl), SO(C1.4

, alkyl), SO(C;.4+ alkynyl), SO(C;.4 alkenyl), SO»(Ci4 acyl),
SO,(Ci4 alkyl), SO,(Cy.4 alkynyl), SO,(Ci.4 alkenyl), O3S(C;.
4 acyl), O3S(Cy4 alkyl), O3S(Ci4 alkenyl), NH,, NH(Ci4
alkyl), NH(C;.4 alkenyl), NH(C;4 alkynyl), NH(C;.4 acyl),
N(C1.4 alkyl);, N(Cy.13 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(0)O(C;4 alkyl), C(O)O(Ci-4
alkyl), C(0)O(C;.4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Crs alkyl), O(Cr4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(C.4 alkenyl), SO(C;.4 acyl), SO(Ci.4
alkyl), SO(C;.4 alkynyl), SO(Ci4 alkenyl), SO»(Ci.4 acyl),
SO,(Ci.4 alkyl), SOz(Ci-4 alkynyl), SO(Ci.4 alkenyl), OsS(C;.
4 acyl), O03S(Cy.4 alkyl), O3S(Ci4 alkenyl), NH;, NH(Ci4
alkyl), NH(C;.4 alkenyl), NH(C;.4+ alkynyl), NH(Ci4 acyl),
N(Cis alkyl);, N(C14 acyl),, OR”; R? and R* can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, Cl, Br, F, I, NO;
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i ncluding | ower al kyl, O-substituted carboxyal kyl am no
or its peptide derivatives, sulfonate ester,

wonaedswdsnag al kyl or arylal kyl sul fonyl, includ8Cngs2004/012472

met hanesul fonyl and benzyl, wherein the phenyl group

is optionally substituted, [ including a
phosphol i pi dR’ aRQ lang R W&ﬂﬂ‘iﬂﬁ’e@%n@}’(ﬂﬁ 49&‘6‘rﬁn€?‘1dmg E, Cl, Br, L,

m xture), a carbo r € S8R hikvPbf C,-C
ot her pharmceut@g’l y acc’epté\yﬁs1|2 eaw%grloue \A}lﬁych e

when adni ni st er ethalogeivdtstb (F,SCIc &bl lewef aﬁaydm[f diAQs such as CF3
conpound wherein Rl is H or phosp

H
phosphat e; RL and and (CHgCRF, Rowen ﬂ%ﬂ“% oL éﬁ I@Qgg Vit (H=CHy,

cyclic phosphate n ]
H Cl-4 al kyl S, Hafttna gﬁ@ l(fv\ gl RB: IZI@\;/V’Sg %ﬁ&ﬁgrﬁ ﬁgfdzycﬁ such as

N3, CN, O, Br F ,CH=CHCR, CI@G@-IB(r @md ICI“&F(EI;II Yower alkynyl of C>-Cs

C(O Q(C1- 4a|ky|) Cl-4 al kynyl)

al kenyl ), O(Cl-4 Sa P-‘)&%{CEQO&EW{HB)& %k%ob%wef alicynyl of Cz-
al kenyl), S(Cl-4 4 H,CH,0H
al kynyl), S(Cl-4 a ken ﬁrgﬁl&é&%&é ‘%"; g%ﬁl-andc AHL0H,
al kyl), SO(Cil-4 aIHa}crgyha)ted S(SE(CL Br,a[)klmydr) alk&R o€1C4Cs, COsH,
acyl), SO2(Cl-4 alk Cl14 yl) (c1

al kenyl ), 03S(Cl- CORe yl) 5( CH! ﬁ%ﬁkyl 530%\% C%IrCHCOZH
al kenyl ), NH2, NH(GI4opaloswt). NH(CL-4 al kenyl),

NH( C1- 4 al kynyl), NH(CleAkfjéacyl) 20 N(C1-4 al kyl) 2,

N(Cl- 18 acyl )2, wherein al kyl, alkynyl, alkenyl and

vinyl are OptR"rlalah)OpﬁUMIyi sl‘ubktﬁtdteb)alltﬂﬂ of QJ—C@fﬁpﬁﬂiwlarly when the

E:?rO)e qQ c?ahogg{]k&o)a o &y @’(lcf%mmm mylief du C@f@%ﬁx{ ‘optionally
al kenyl ), 0(Cl-4 ﬁ?%f tﬁtg% C]@nyf' & Fjé@G oglgﬂalﬂl substituted lower

al kenyl), S(Cl4 ac 1-4725 a

al kynyl), S(Cl-4 alleanydf)C,- S@@mptlmyy)submt@lawl
al kyl), SO(Cl-4 al kynyl), SQO(Cl-4 al kenyl ), SQ2(C1l-4

), S02(Cl-4 alkyl S02(Cl1- 4 Cl-
o e Bl R AT e o o
al kenyl ),

INH( C1¥4 al kynyl), ((ﬁﬁetl-}%’ acy]?{i’, 30 % al élyl )etzh,yl (CH,OH),

N(Cl- 4 acyl)2, ORAuoRinethyl RZ‘IZFC),amzi&e (Ne ) KEHICN; 6o CHNH,,

to forma vinyl Opéﬁﬁ\ﬁ?&h éﬁ%{d}h ., aﬂ(yng (SHfondlly sUBkituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof in a pharmaceutically

acceptable carrier.

20.  The composition of claim 19, wherein

Base is
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of N3, CN, d, Br, F, I, NO; 114 WO 2005/ 003147

PCT/ US2004/ 012472 R3, R4 and R5 are independently H,
woaabwgesisrncl uding F, d, Br, |, OH OR, SH BRrushidzpi2472

NHR , NR 2, lower alkyl of Cl-C6, halogenated (F, C

Br, 1) lower alkyl of Cl1-C6 such as CF3 and CH2CH2F,

| oner al kenyl of C2-C6 such as CH=CH2, 5 hal ogenated

(F, d, Br, 1) Iower alkenyl of C2-C6 such as

CH=CHCl, CH=CHBr apd KCHsGHIR? isavwy R&Iik )R’ iefH, & 156

such as C=CH, halggenated (E, d, Br, |I) Iower alkynyl

of C2- b, | OWrorDHosad REisdh- 06 such as CH2OH and

CH2CH2COH, hal ogenated (F, C, Br, 1) |ower al koxy of

Cl-C6, CO2H, 10 CO2R, CONH2, CONHR , CONR 2,

CH=CHCO2H, CH=CHCO2R; R is an optionally

substituted al kyl of Cl1-Cl2 (particularly when the

al kyl i 2lan dhphamaseuiicrbeqrappsitionGPENBIINgA (2 )-2"-deoxy-2"fluoro-

opt,, anal subst.i t al yl - [0
su@s‘ﬁj’%lﬁ{hﬁh npgigaside i@%"ﬁ ﬁ‘w °6f3{:£%83%8‘%t?°%g§' i %%l%‘lr‘t?{?}e salt or
substdrh tReeACH o phREnAceufiEhlBRict etad1e Yarsioh F iHelsh@ture:
al Kyl (Tncluding’lower alkyl), cyano (CN), CH3, OCH3,
OCH2CH3, hydroxy net hyl (1CH2()-|) oronet hyl (CH2F),
azido (N3), CHCN, CH2N3R NH2, NHCH3,

CH2N( CH3) 2, al kyne (optional|l y gubgtituted), or 20
fluoro; or its pharnaceutic abl e salt or
prodrug thereof in a pharnmac 'y 3 accept abl e
carrier. 20. The conpositiog7®f ckaim 19, wherein 25
Base is R4 R3 1 ~N NAO

wherein Base is a purine or pyrimidine base;

sl

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein W is F, Cl, Br, or I, and,

R! and R7 are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R’ is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group.
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14 115 WO 2005/ 003147 PCT/ US2004/ 012472 and Rl is H,
R is OH R is H R3isH R4is NH2 or OH and R6
wO02003/0051421. A pharmaceuti cal conposition conmpPCSiuSgN0a/012472
(2'R)-2'-deoxy-2'-fluoro- 2'-C nethyl nucleoside (1i-D
or R L) or its pharmaceutically acceptable salt or
pr odr ug 2her él&w,conmoan@lhafﬁa%éu%ﬂrw accept abl e
carrier, of the structure: Rio Base x -4CH3 R70
wherein Base is a_ purine: o rimdi " X 1S
0. S G, Se  NHBRE I lstteddigy e bl g‘?ﬁfsggégnf'c),
C(W2, wherein Wis F, d, Br, or |I; and, R} and R7
are independently HR* phosphate, including R

nmonophosphat e,  di pposphate, tri phosphage, a
stabilized ph eprodrug, H phosphonygte,~N
including stafili ed/%ﬁphosphonat es, acyl U 15

i ncl udi ng opti 8iNa N/s Rstituted phenyl andN’o

acyl, alkyl, _ilncluding Iower alkyl, O substlituted
car boxyal kyl amtno or its peptide derivatives,

sul fonate ester, including alkyl or arylalkyl

sul fonyl , includiQ% met hanesul fonyl and bengyl,
wherei n the phenyl>“group is optionally substituted, a

lipid, 20 i n&%%ng@phosphol ipid, an L or D-am no

acid, a car © > a peptide, a cholesterol, or

ot her pharmaceutically acceptable | eaving group which

when admi ni size RV ' A, RhloPEPHHidieE 8, C1, Br, 1,
conmpound \/\hgéé:'r[{ﬁdaﬁfr%r %gn?és‘)eﬁgﬁg en’dentogy Hcord?Igg

phosphat e; R1 and GH, OR3, SANSRI, NHHNHRHRER sowtrer alkyl of Ci-Ce,

;Béff-l/ b22882?823t4$ qura?oug%hat%& ?F,VPI, 2B0r9?)/ %%)’e%dgkyl of C;-C¢ such as CF;
’ and CH,CH,F, lower alkenyl of C,-Cg such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C,-Cs such as
CH=CHC], CH=CHBr and CH=CHI, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of Cs-
Cs, lower alkoxy of C;-Cg such as CH,OH and CH,;CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO.H,
CO,R’>, CONH;, CONHR’, CONR’;, CH=CHCOH,
CH=CHCO,R’; and,

R’ is an optionally substituted alkyl of C;-Ci, (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C-Cg, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl.

23.  The composition of claim 21, wherein

Base is selected from the group consisting of (a) or (b):

117



10

15

22. The conposition of claim 21, wherein Base is
sel ected fromthe group consisting of: R4 R4 R3 ~N

wo 2005R03147~vw . nnn (a) (b) 5 Y is N or CH R3PCRUS20d/012472

R5 are independently H, halogen including F, d, Br,
I, OH OR, SH SR, NH2, NHR, NR 2, | ower aI kyI of
Cl-C6, halogenatedRfF, O, Br, 1) lower al

Cl- C6 such as CF3 nd CH2CH2F, | ower akkenl of C2-C6
such as CH= Nogenat ed (F, d, Br ower

al kenyl of C2 C6 uc CH=CHC1, CH=CHB CH=CHI ,
| oner al kynyl Rsuch as C=CH, halo at (F,

a, Br, 1) Iovvér al kynyl of C2- C6, |ower allkoxy of
Cl- Co such as “€H20H and CH2CH2OH,  hal ogenat'ed (F, d,
Br, 1) lower alkoxy of Cl-C6, CO2H, 15 CO2R , CONH2,
CONHR , CONR 2, CH= H, CH=CHCO2R ; and, b)Y S an
optionally substitut al kyI of Cl-Cl2 (particularly

when the alkyl is gn_am.n aal kyl,

optionally substi¥ tdgrein Ry iio d%&‘:? %ﬁ%/lﬁ{%a\fl y

substituted | ower Nﬁ?oP?HeMdR@st@@Z , or optionally
T

substituted acyl. e conposition of claim?21,

wher ei n Base | s, sel ected fromthe group.con f o }
(y or @ ABnirsute) HuSm BB BBy 3tofy 2 -fluoro
R4 e met\ﬁy} Midiecsle (B-D or B-L) of the formula:

RO Base

X,
R
RZ F

wherein

Base is

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W).,
wherein Wis F, Cl, Br, or I;

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or

arylalkyl sulfonyl, including methanesulfonyl and benzyl,
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30

NIl NN "R5 N~O (a) (b) and wherein Rl and R7 are H, R3
is H and R4 is NH2 or OH, and R5 is NH2. 5 24. A

weoheosmagat i cal conposition conprising a PCT/US2004/012472

(2'R)-2'"-deoxy-2'-fluoro- 2'-C nethyl nucl eosi de ((3 D
or (3-L) of the formula: Rio Base x 6 R2. R6) %
F wherein Base i svhReein fize Rhenyl @roup 1$<0P§01@11Y§Ub§§42te a lipid,

Se, NH, N-al kyI CHWg{I% a%h'o%}ﬁ{iﬁ?f (';QnRi;’or S Mho acid (or racemic

wherein Wis F,

i ndependently H phigtipd)ataecarbatsidtaie,ngy pepmxmol’a)slnﬂie&tapl or other
di phosphate, triphosphate, gr a sta HE ized hosg‘ %1 n wh
prodrug, 15 th@éawawaﬂyna?%t 2 le%‘BP p wihch when

H phosphonat es, }ﬂnflmét@]feb 19: D8o Qté Q@i'el?/o HRedih %Lg @8mpound

phenyl and Iomer I ncl |ng wer
O substituted car bﬂx:ym Wllaiﬁ nnplmssphats f)eepH] miephosphate R' and

derivatives, sul foqat ,este

aryl al kyl sul fonyR |°ala? bﬁE‘f’Jﬁ%fﬂEg‘ﬂP H{nhogwwte group;
benzyl, 118 WO 2005/ 003147 PCT/ US2004/ 012472 wherein

the phenyl gRSudiRé aptindependently &hﬁmtalk}édcuaalkp@fl,dcl 4 alkynyl,

'rgg'e“mdgng a phosphol kR d et 2'r, PRBL oSt coyocc..
4 alkyl), C(O)O(C;.4 alkynyl), C(O)O(C;.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Ci.4 alkynyl), S(Ci.4 alkenyl), SO(C14 acyl), SO(Ci4
alkyl), SO(Ci4 alkynyl), SO(Cy4 alkenyl), SOx(Ci4 acyl),
SO,(Ci4 alkyl), SO(C1.4 alkynyl), SO(Ci.4 alkenyl), O3S(Ci.
4 acyl), 0sS(Ci4 alkyl), O3S(Ci4 alkenyl), NH;, NH(Ci4
alkyl), NH(Ci.4 alkenyl), NH(C;4 alkynyl), NH(C;4 acyl),
N(Ci4 alkyl);, N(Cy.15 acyl),, wherein alkyl, alkynyl, alkenyl

and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(0)O(Ci.4 alkyl), C(O)O(Ci4
alkyl), C(0)O(Ci.4 alkynyl), C(O)O(Ci.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(C,.4 alkenyl), SO(C1.4 acyl), SO(Ci4
alkyl), SO(Ci4 alkynyl), SO(Cy.4 alkenyl), SO2(Ci4 acyl),
SO,(Ci.4 alkyl), SO,(C1.4 alkynyl), SO(Ci.4 alkenyl), O3S(C;.
4 acyl), 03S(Ci4 alkyl), O3S(Ci4 alkenyl), NH;, NH(Ci4
alkyl), NH(C4 alkenyl), NH(C;.4 alkynyl), NH(Ci4 acyl),
N(Cis alkyl),, N(Ci4 acyl);, OR”; R? and R” can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, Cl, Br, F, I, NO3;

R3 and R* are independently H, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF;
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m xture), a carbohydrate, a peptide, a cholesterol, or
ot her pharmaceutically acceptabl e | eaving group which

wohers/0b3iadm ni stered in vivo i s capabl e of proycdiusgooa012472

conpound wherein RL is H or phosphate; R2 is H or
phosphate; Rl and R2 or R7 can also be |inked wth

cyclic phosphate gnéupH:¢8:Fanlawrp alieanyl iof deplnddrh (33 CH=CHz,

EN Cé 4 g!r kyl, Cl h%]a%' }%%)(aﬁ Q a{)"%ﬂ%} 2 é}ff&%&@gosuch as
4 alkyl), C( oi O( CICH=GHKY, @HI%CHBt @)163(031 @I-Ihllkwmyhlkynyl of C5-Cé
(C1l-4 acyl), CXCl4aIk I -4 al ken

acyl), S(Cl4 al k;ﬁmha 4hQiP&<Wl {ad)(F, €L, éf)h)lower alkynyl of C,-
| kenyl ), Cl- 4

gl k?%l 3 38(( Cl-4 a?? |aﬁg"§é‘§ﬂ%1éﬁwh)?s)§%%?“8 CH2CHOH,
al kyl), S02(Cl-4 aialogeudtéd (8021 CBr A aldvesryalkox P dB(CGECs, COH,

15 4 acyl), @BS(Cl-4 alkyl), 03S Cl aI k
NH(CLl-4 al kyl), r@@z&q Neny! &?ﬁﬁﬂiyﬂw [=CHCO:H,

NH(C1-4 acYl), Ndg= ¢ EI)Z N( Cl 18 acyl ) 2,
wherein al kyl, al Kyny ar ényl and vinyl are
optinally substituted by N3, CN, one to three hal ogen

a, B F, | Gdtitdted! 1)of clied hen th
Ty C(O)(%Clli%fl%ﬂ/y%u S ot (o Wil when the

Q(Cl 4 acyl), ockyd # jep pmigy @flch 1gpIdER) | yyclcg(l]@i (optionally

glcilezﬁll )S( Cé& C?l Z%hﬁst hﬁ@&%ﬂ%}a@}l Wtﬂt‘lz X }7[ )%&)Géaﬂél Sﬁbstltuted lower

al kynyl), SQ(Cil-4 aﬂi{elnghtyﬂOz-CgSGQéﬁionallysg{bs)‘.ltutecBm(l@hd4

al kyl), S02(Cl-4 al kynyl), SQ2(Cl-4 al kenyl), 038( C1

25 4 acyl), S(C1-4 al kyl), 038(C1 4 aI kenyl)

NH(C1-4 al k)%%) is aqHpreonally sweshijutyd afigst Gnela m&w plkyl), cyano

and R can be 11168 Tkt PEHRGH Pneky, it om0

can be |i vin
optional |y substi tﬂﬁoﬁﬂnéthylo((}ﬂm) azmo (Nf;) NCHCNN,CIQNa, CH,;NH,,
Br, F, I, NO2; 30 R3.and R4 are ep nderz y H .
hal ogen i ncl udi ng @2NHCHg,CH iiN(Céﬁ 25 @F‘i}(’nﬁ&‘/ substituted), or
NH2, NHR , NR 2, lqwes. al kyl of Cl-Cs, haI ogenat ed
(F, d, Br, ) lower &lkyl of Cl1-C6 such as CF3 119

or its pharmaceutically acceptable salt or prodrug thereof and a pharmaceutically

acceptable carrier.

25. A pharmaceutical composition comprising a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D or B-L) of the formula:

R0 Base

CHs

RO F

wherein

Base is
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WD 2005/ 003147 PCT/ US2004/ 012472 and CH2CH2F, | ower
al kenyl of C2-C6 such as CH=CH2, hal ogenated (F, d,

wanpostopsl4ower al kenyl of C2-C6 such as CH=CHCPCT/US2004/012472

CH=CHBr and CH=CHI, | ower al kynyl of C2-C6 such as
C=CH, hal ogenated (F, d, Br, |I) lower alkynyl of C2 5
C6, | ower al koxy of Cl1-C6 suchRds CH2OH and CH2CH2OH,
hal ogenated (F, d, Br, I)grio al koxy of Cl1-Cs,

C2H, CO2R, CONH2, CONHR , 2, CH=CHCO2H,
CH=CHCO2R ; R is an optionallly siybstituted al kyl of
Cl-C12 (partlcul arly when the kyl is an am no
acid residue), cycloal kyl, optilonally substituted

al kynyl of C2-06, optionally sHBstituted | ower

al kenyl of C2-C6, or optionally substituted acyl; and
R6 is an opt IRiraiiHIN ascingependemtty H) phydspliatedheldding rmamphOSphate

ﬁwlat( %lyl) ( 8@?}% ( le\%pl‘fo,scli)%tq, %gﬁﬂpph%twﬁ stagﬁliz ptéﬂf?)hate prodrug,
CHCN, CH2NS, CHZNrip %W %Pé( GHBl1Zed a1 PHdSphonates, acyl,

(optionally substltBt [uoro; or its
phar maceutical |y amiedmgbpeo@llytsubﬂltpimdﬂig’@’ltﬂﬂérle‘dﬁr acyl, alkyl,

and a pharmaceuti cal ccep rri
phar maceuti cal corp %%%i%wwﬁlﬁﬁ' @SHB tguteed caftdx§illylamino or ts

(2'R)-2" -deoxy- 2" ehii@y Oderglatl@s”eﬁdlﬁinaféu Gsepsiifldluding- Rlkyl or
or (3-L) of the forhula: R1O Base CH3 R70 25

wherein Base is hegalg zsutf@mosmiudmg:mp}@mmfenmm benzyl,
wherein the phenyl group is optionally substituted, a lipid,

including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which‘ when
administered in vivo is capable of providing a compound
wherein R! or R is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group;

R> and R* are independently H, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH,;, NHR’, NR’;, lower alkyl of C;-Ce,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF3
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHC], CH=CHBr and CH=CHI, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of Cp-
Cs, lower alkoxy of C;-Cs such as CH,OH and CH,CH>OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO,H,
CO,R’, CONH,;, CONHR’, CONR’;, CH=CHCOH,
CH=CHCO,R’;

R’ is an optionally substituted alkyl of C;-Ci, (particularly when the

alkyl is an amino acid residue), cycloalkyl, optionally
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R& R3I N | NAORL and R7 are independently H,
phosphat e, includi ng nonophosphate, di phosphate,

wonrb@hosiahat e, or a stabilized phosphat e prodr BQT/US2004/012472

H phosphonate, including stabilized H phosphonat es
acyl, 5 including o tionally substituted phe 1){
| ower acyl, alkyl su $tﬁu,ued|d¢ ¥l oode (Caefbac yaptionally substituted Tower

O substituted carh .
derivatives, sul fogﬁ%ﬁg 6’%9()&501{3& 12 Supﬁ%l?&tfeglgcyl

aryl al kyl sulfonyl i ncl udi ng. et hanesu .

berzyifs, Phagmasaitigal x@cm&bgq f 8t @r?&%ﬁ 6 IIPy"‘ " Pharmaceutically
su t lipid, 10 including a phospholipid, an

L %?E@%rlr?g%ngrm d, a carbohydrate, a peptide, a

chol esterol, or other pharnmaceutically acceptable

| eaving group which when admnistered in vivo is

capabl e of provi di ng a compound wherein RL or R7 is

i ndependgnt | y, a an @ahiso: .
be |inked" wi th @%?’B E%S%,‘ﬁm @é‘?ﬂ‘&g, brighe 4% @H2-deoxy-2
i ndipendedirhsthy], nhdlemm (B-rD)I uﬂlltsgpﬁam@ceut&allyl accepﬂable salt or
OR, SH SR, NH2, 2, r al kyl .of .Cl-C6,
hal%@@ﬁ&ﬁ@ae%fpn acﬂ’haﬂBﬁceuP?a Y&%?P &9@8?06%? Eh

as CF3 and CH2CH2F, | ower al kenyl of C2-C6 such as

CH=CH2, 20 hal ogenated (F, O, Br, NH2lower al kenyl of
C2-C6 such as CH=CHC1l, CH=CHBr andlCH=CHI, [ ower

al kynyl of C2-C6 such as C=CH, hgll og8nated (F, O,

Br, 1) lower alkynyl of C2- C6, Ilower fal koxy of Cl-C6

such as CH2OH and CH2CH2®4)._ hal og (F, d, Br,

) lower al koxy of Cl-Cs6, H,_x5 R, CONH2,
CONHR , CONR 2, CH=CHCO2H, is an
optional ly substituted alkyl 5’2*3(part| cularly

when t he HO

27. A pharmaceutical composition comprising a (2'R)-2'-deoxy-2'-fluoro-
2'-C-methyl nucleoside (3-D or 8-L), or its pharmaceutically acceptable salt or

prodrug thereof, in a pharmaceutically acceptable,carrier, of the formula:

Cl
N B
N
¢ |
1 N N/)
R'O
0]

R6 I /CHS

wherein

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
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al kyl is an am no acid residue), cycloalkyl,
optionally 121 WO 2005/003147 PCT/ US2004/ 012472

weoeubwstoosur ed al kynyl of C2-C6, optionally subsPCrmSem4/012472

| oner al kenyl of C2-C6, or optionally substituted

acyl; or its pharmaceutically acceptable salt or

prodrug thereof, ircledipg aptienallysibsiitutgd phewd gnd dpwer acyl, alkyl,
carrier. 5 26. A ' C i L Y .
L 5 2o IR s B O 8 R BAEPAL oo
((3-D) or its phapepedutdegiabtivespcarfhnatel eswnl tinduding alkyl or

prodrug thereof, in _a pharmaceutically acceptahl e
carrier of the foepiilkyl grifonyy [neludipg Nin?ﬁ%‘ﬁ‘ﬁu piey! Fang benzyl,

27. A pharnmaceuti ; i1 WS : i
(2 R~ - dooxy-2 e oo PhipTla b PG, sybstied,  lpid
or ,6-L), or its [hindundingeut iphasphylipidcem abl ersd)-amamo acid, a
prodrug thereof, in_a ar maceutically

accept abl e"carri erc?rbSP%}ﬁ@’ f ot m.HeQ.gd%I & chejestesokg 9f  other
11CH3 W F 15 whgh@hReicalfd abep@ib® 'lemﬂgl%ﬁb' Ywhith when

phosphat e, including nonophoSphate, di phosphate,
tri phosphate, or adstmktetedzizd vivhas ptegellepefhgrayiding a compound

:;IE: 5 |h osphonate, in %sllh%géinn %l Sotr ?{bl ils anzd%gen'zi_egttf}? groﬁ}l%tsgﬁdte; R! and R’

can also be linked with cyclic phosphate group; and,

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH3, OCH;, OCH,CHj3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH;N3, CH,NH>,
CH,NHCHj;, CH,N(CH3),, alkyne (optionally substituted), or

fluoro.

28. A pharmaceutical composition comprising a (2'R)-2'-deoxy-2'-fluoro-
2'-C-methyl nucleoside (B-D) or its pharmaceutically acceptable salt or prodrug

thereof, in a pharmaceutically acceptable carrier, of the formula:

Cl
N N
4
..
O

CHa

HO

HO F
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122 WO 2005/ 003147 PCT/ US2004/ 012472 incl uding
optionally substituted phenyl and | ower acyl, alkyl,

wonaedswdsnag | ower al kyl, O substituted carboxyaPbP&yluamiomo12472

or its peptide derivatives, sulfonate ester,
i ncludi ng al kyl or arylalkyl sul fonyl , |nclud|n
net hanegdl f owphmc%wzmommsmw@mwm %GP’SUE; -fluoro-

ondShBrRS atoBSae o bt e phigBiefeuntcall AELREHIE salt or prodrug
pe@ﬁérgd?mn% pRARhRShEIBY acQptddld \irieddTakdRERula: cal ly

accept abl e I eaving group which when admnistered in
vivo is capable of providing a conpoung, 10 wherein R1
or R7 is independently H or phosphate; ||RlL and R7 can
al so be linked wth cyclic phosphat , and, R6 is
an optionally substituted al kyl ¢ nc|| udi | owner

al kyl), cyano (CN), CH3, OCHS, oxy

met hyl (CH2OH), fluor t zidaﬂ%NB),

CHCN, CH2N3, CH2NH2, 1 CH2N( CH3) 2, al kyne
(optionally substituted), o r@H328 A

phar maceuti cal comnposition cpnpr Si ng a
(2'R)-2'-deoxy-2'-fluoro- 2HoC hyl nucl eosi de
(13-D) or its pharnaceutically acceptable salt or
prodrug 20 t\ﬂ%rg in a phar maceuti cal ly acceptable
carrier, of t Br mul a: <LN [)- NHON O CH3

HO 123 V\D 2005/, 003147 PCT, UI%%IO
X1 CHz, c

wherein W is F, Cl, Br, or I; and

%/EA&?IW (R, S, or racemic), C(W),,

R! is H, phosphate, including monophosphate, diphosphate,
triphosphate, or a stabilized phosphate prodrug, H-
phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound

wherein R' is H or phosphate;
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29. A pharmaceutical conposition conprising a
(2" R -2 -deoxy-2'-fluoro 2'-C-nethyl nucl eoside ((3-D)

wonoiste3ahar naceuti cal |y acceptabl e salt or predrmwg2004/012472

thereof in a pharnaceutically acceptable carrier of

the formula: O N</ | NH'-;~ NNNH RO X CH3 HO I
5 wherein Xis 0, S, CH2, Se, NH Nalkyl, CHW(R, S,
or racemc), C(WZ V\,herein Wis F, d, Br, or |I; and

Rl is H, phos te, d|n 0 hat e
di phospﬁgt e, A Pﬁ 8%”3 5‘1% r‘f Ufead@dﬁozs gﬁg}}@ ~fluoro-
Pr odpugethit ndlei@s phLo)) 36r91ts |pﬁ§ﬂn%bﬁlﬁk:a ?'&b:lcbptalﬁé salt or prodrug

H- phosphonat es, acyl, including optionally substituted
ph ehtfyeofamoh p@macwyflﬂly aﬁcmgtable Cfiml@r,lﬂ itegstiustEe: al kyl

O substituted carboxyal kylam no or its peptide
derivatives, sulfonate ester, includi al kyl or
aryl al kyl sul fonyl, |nclud|ng met hanegpl f onyl and

benzyl, 15 wherein the phenyl gr/u ionally
substituted, a lipid, includingKa ghospholipid, an L
or D-am no acid, a carbohydrate,N a

chol esterol, or other maceut [ cal l'y acceptable

| eavi ng group whi ch when ered in vivo is
capabl e of providing a co /2@Hsherein R1 is H or

phosphate; 124 WO 2005/ 003147 P(T/ US2004/ 012472 30. A
phar maceuti cal conpositionH®onprfi sing a

(2R)-2' -deoxy-2' -fluoro 2'-C nethyl nucl eoside (i 3-D)
or its pharmaceutically acceptable salt or prodrug
thereof, in a pharmaceutically acceptable carrier, of

the str UGt Ur §se of an an antivirally effective amount of a (2'R)-2'-deoxy-2'-

fluoro-2'-C-methyl nucleoside (B-D or B-L) of the formula:

R'0 Base
R?
CH
6 g—3
R |2
R F

wherein
Base is a purine or pyrimidine base;

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein W is F, Cl, Br, or |;

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,

wherein the phenyl group is optionally substituted, a lipid,
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O NNH NNNH2 HOOCH3 5 HOt 31. Use of an an
antivirally effective anmount of a (2'R)-2'-deoxy-2'-

wohusro3d7 - C- et hyl nucl eoside ((3-D or (3-L) 8€TMmise004/012472

formula: Rio Base x )CRJ2 R6 CH3 2 F 10 wherein

Base is a purine or pyrimdine base; Xis 0, § CH2,

Se, NH, Nal kyI cmwtélmg a$hQ§Ph¢1m§@n41b} or@-gyngno acid’(or racemic
wherein Wis F, Qr

i ndependently H, %{E% CArPO dr% a%ngﬁ%%h% Ch%le%teml or other
15 di phosphat e, trhaﬁﬁﬁq@b@daﬁély ch@te&ﬂeabiehvmgd group which when
phosphat e prodrug, = H phosphonate, inc|ud

stabilized H phospBRRistsred H’(:WO isj eapRblgi ﬂg PEfifligE ot (cpmpound

substituted phenyl, Sl?e?%ut $ %‘g%hos E&V!R’z is HNGH Hlﬁjdsgﬂate R! and

| ower al kyl, O sub car yl ami no or
pepti de derl vati ve, orsR]IdamaBbéeémked withrytlidphogphdt& gtoup;

or 20 arylal kyl sul fonyl, including nethanesulfonyl
and benzyl, 48R 2ie N8RRIy I AP, dIBYIOR! | AMBhY1YC, alkynyl
subst i t ut ed, | pi d 6?% OS’/C%ll4 ]E% b WY Crg allyny,

PCT/ US2004/ 012472 VlmyicNudENLQCIaBprépN@b IGEONO (G allkyd), C(O)O(C1-

pepti de, “a chol esteni: GOUL ARk ELT ifkenth. OCCi

accept abl e | eavi ngicgj)oumo{\@ gjaymhgqcl gd;_l]kdﬁlygt eg(@qi4 ideyl), S(Ci

vivo i s capable of providin npoun R1

's"H or phoaphat o:al, SCH Gt Spiat kD, SRC 4 acyD, SO(Ci
alkyl), SO(C;.4 alkynyl), SO(Ci.4+ alkenyl), SO2(Ci.4 acyl),
SO,(Ci4 alkyl), SO2(C;.4 alkynyl), SO,(Cy.4 alkenyl), O3S(C;.-
4 acyl), O3S(Ci4 alkyl), O3S(Ci4 alkenyl), NH;, NH(Ci4
alkyl), NH(C,.4 alkenyl), NH(C;4+ alkynyl), NH(C;.4 acyl),
N(Ci4 alkyl),, N(Cj.15 acyl)z, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(0)O(C;.4 alkyl), C(O)O(C14
alkyl), C(0)O(Ci4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Ci.4 alkynyl), S(C;.4 alkenyl), SO(C1.4 acyl), SO(Ci.4
alkyl), SO(Cy.4 alkynyl), SO(C;.4 alkenyl), SO»(Ci4 acyl),
SO,(Cy.4 alkyl), SO,(C;.4 alkynyl), SO»(Cy.4 alkenyl), OsS(C;.
4 acyl), OsS(Cy4 alkyl), O3S(Ci4 alkenyl), NH,, NH(Ci4
alkyl), NH(C;.4 alkenyl), NH(C;4 alkynyl), NH(Ci4 acyl),
N(Ci4 alkyl)s, N(C14 acyl),, OR”; R? and R* can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, Cl, Br, F, I, NO;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCHs, OCH,CHj3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,N3, CH,NH,,
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R2 or R7 can also be linked with cyclic phosphate
group; R2 and R2i are independently H Cl-4 al kyl,

wQ2eos/0abieenyl , CL-4 al kynyl, vinyl, N3, CN, CPCTMBIS2006/012472

I, N2, C(OQCl-4 alkyl), C(OQC1- 4 alkyl),
O Q' C1-4 al kynyl O O(Cl-4 al ken Cl-4
gf: |)$( Q(Cl-4 Za Kﬁ])HzNC}:(@I?‘I}?Q{ﬁI(QéhM 9132%1 wn@lbmbstltuted) or
S(Cl-4 alkyl), S(C1- 4 al kynyl), S(Cil-4 al kenyl),
SQ(Cl-4 acyl), SOER™ 2 alkyl), SO(Cl-4 al kynyl),
S(XCl 4 al kenyl), S02(C1-4 acyl), S02(Cl-4 alkyl),

114 ( | S 11
S04 G Ay ST, ety S oy o <

aI phdtﬁnacwﬂ(cﬁny 4cedpt¢é)&q/ta)men\||£{qma tmaml)ﬂoy prophytexisiof hepatitis C
-4 al kyl)2, N(C1_18 acyl)2, wherein alkyl,

al Viﬂ%ﬂon PEeRYyI and vinyl are optinally substituted

by N3, CN, one to three halogen (O, Br, F, 1), N,

C(OQcC1l-4 alkyl), C(OQcC1-4 alkyl), C(OQd-4

al kynyl), C(OQ(Cl1-4 al kenyl), Q(Cl-4 20 acyl), Q(Cl-4

al kyl), Q(Cl-4 al kenyl), S(Cl-4 acyl), S(Cl-4 alkyl),

S( Cl1- 4 gbkyn¥ihg us&oLdlaidn 2l ,kenyl ), SO(Cl-4 acyl),

SQ(Cl-4 alkyl), SQO(Cl-4 al kynyl), SQ(Cl-4 al kenyl),

SX2(C1-4 acyl), SOZ(C14aIk 1), S2(C1-4 al kynyl),

S02(Cl- 4 al kevhergin Begse eglected ﬁew the grpymcensigting fF| ) |

03S(C1l-4 al kenyl), NH2, NH(Cl-4 25 alkyl), NH(Cl-4

al kenyl ), NH(C1-4 a4kynyl), NH(Cl-4 aryl), RN(Cl-4

al kyl)2, N(Cl-4 acy])2, OR7; R2 and R2'_f£an]be |inked

together to fo Gyl optionally su® by one

or two of N3 Br, F, I, NO2; R6 |

optional ly subg Eg kyI (including | o &yl ),
cyano 30 (CN) |} , OCH2CH3, hydroxy |met hyl

(CH20H) qudenethyI (CH2F), azido (N3), “®ACN,
CH2N3, CH2NH2, 126 WD 2005/003147 PCT/ US2004/ 012472
CH2NHCHS3, CH2N(C+§2 al kyne (optionally suypstituted),
or fluoro; [ )pharnaceutically accept e salt or
prodrug thereof, optionally in a

-

c

Y is N or CH.

R>, R* and R® are independently H, halogen including F, Cl, Br, 1,
OH, OR’, SH, SR’, NH,, NHR’, NR’,, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF3
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHC], CH=CHBr and CH=CHI, lower alkynyl of C»-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C»-
Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO,H,
CO;R’, CONH,, CONHR’, CONR’;, CH=CHCOH,
CH=CHCO,R’; and,
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pharmaceutically acceptable carrier, for the treatnent
or prophylaxis of hepatitis C 5 infection in a host.

wa@20050hgi40se of claim 31, wherein Base is sel eeceastoan2472

the group consisting of: RA R4 3 R( ~N <NNARS5S5N
O 10 (a) (b) Yis Nor CR R3, R4 and RS are
i ndependent | R’Hs ahaptigeailyi substittied glisy] ofiCi-@p (particulgly when the

OR, SH SR, NH2, NHR , NR 2. |ower al. 0 , .

15 hal ogenat ed (F.20gj isgan F‘Bn‘niloom%c?c{ a’ieﬁlyléﬁé)m&eﬁaz@’ optionally
such as CF3 and Ciggpdidited | Mefafyl adik €93, @ptibidallsb sabstiuted lower
as CH=CH2, hal ogenated (F, ', Br, |) |ower alkenyl

of C2-C6 such as atiengid] Co-CiierppionaHy sehstitytpd a¢ybwer

al kynyl of C2-C6 such as C=CH, hal ogenated (F, d,

Br, 1) lower alkynyl of C2 20 C6, |ower al koxy of

Cl-C6 such as CH20OH and CH2CH2CH, hal ogenated (F, d,

Br, 1) lgwer : H CO2R , CONH2,
CONHR | 3%?@6%%@%@&’%@# R; and, 127 WO
2005/ 003147 PCT/ US2004/012472 R is an optjqnally
substituted HERGIS S(?%C'@ﬂ-t;éf‘?ﬂ{erﬂ?\‘ﬂ E‘Iﬂsﬁﬁp% gt\k&qr e

al kyl is an am no acid residue), cycloalkyl,
optionally substitpfted al kynyl of C2-C6, offionally
substituted | ower | kenyl of C2-C6, orgoptilgnally
substi tut ed ac)’ . N- The use of claim erein
Base i s sel ec<ed roﬂ\the group consistin

NZ RS

(b):

of a) or
N O
YAV 7 ol wnn

I [

(@ (b)

and wherein R! is H, R? is OH, R¥*isH,R*isH,
and R* is NH, or OH, and R’ is NH,.

34,  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D or B-L) of the formula:

RO Base
o)
21
. IR /CHy
R® F

wherein

Base is selected from the group consisting of
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RA RA'- RRYN~N N'1, 5NRi O W~ (a) (b) 10 and

wherein RLis H R is OH R is H R3is H and R4
woO2o00skB3lar CH, and R5 is NH2. 34. Use of an anPCviusadotpi2472

effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2' -G nethyl nucleoside ((3-D or RL) of the formnul a:

15 R OBase 0 RR* R6 CH3 2 | F whereinRBase is

selected fromthe oup consisting of A28

2005/ 003147 P KM/ 012472 R4 R4 R3 YN ~NN
RS i O (a) ( nd¢w;ereinYis N or CHl R1 Jand R7
are i ndependentNy phasphate, including °N O

nonophosphat e,w|m5 di phosphat e, tri phosphat eJ\L‘or a
stabilized phodphate prodrug, H phosphonatye,

i ncludi ng stabilized H phosphonates, acyl, including
optionally substi t(ébt ed phenyl and | ower acy(b) al kyl ,

and wherein Y is N or CH;

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! is H or phosphate; R* is H or phosphate; R! and
R? or R can also be linked with cyclic phosphate group;

R? and R* are independently H, C;.4 alkyl, Cy4 alkenyl, C;.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(O)O(C,4 alkyl), C(O)O(C:-
4 alkyl), C(O)O(Cy.4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(C;s+ alkenyl), S(Cis acyl), S(Ci4
alkyl), S(Cj.4 alkynyl), S(C4 alkenyl), SO(Ci.4 acyl), SO(Ci.4
alkyl), SO(C;4 alkynyl), SO(Ci4 alkenyl), SO»(Ci.4 acyl),
SO,(C1.4 alkyl), SO,(Cy.4 alkynyl), SO»(Ci-4 alkenyl), O3S(C;.
4 acyl), O3S(Ci4 alkyl), OsS(Ci4 alkenyl), NH,, NH(Ci4
alkyl), NH(C;4 alkenyl), NH(C;4 alkynyl), NH(Ci.4 acyl),
N(Ci4 alkyl);, N(Ci.15 acyl),, wherein alkyl, alkynyl, alkenyl

and vinyl are optinally substituted by N3, CN, one to three
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i ncluding | ower al kyl, O substituted carboxyal kyl am no
or its peptide derivatives, sulfonate ester,

wonaedswdsnag al kyl or 10 aryl al kyl sul fonyl, i ncPadiusgno4/012472

met hanesul fonyl and benzyl, wherein the phenyl group
is optionally substituted, lipid including a

phosphol i pi d, an halpgem (& Bb BcDd ClQUGhe alkyD), C(O)O(Cis

i xt , b t

B"tﬁe?reéha?nﬁiéu? N, BORETRL HikinIf PIOGES Mendl, OCus
when 15dad\r/u'1 ni st eraegll)J m(glymlkﬁ) ,capahl @H%lypr csk(lcm regyD, S(Cis
Somouns, 11 bl . S BRRE S St s
I(ZIyC|CI104p2IOE5Pate IR, SO A" S, SO ISRERAZISONCs ey,
CN, C I kBIrj EC( ; &MClﬂlﬁgﬂ@?z(alglkgﬂ}ﬂ)a mz@qmgnyl) 0sS(Cs-
20 4 al kyl), OQCl-4 nyl )., Cl al ke ),

Cl4 acyl cl4 &y lﬁyl)a|§ @Z‘M{ NH(C14
;Xc:yl) S{C?L 4qa| Xy@ 4é§ik%ﬁ |N§I%§ %;k‘[]é? € IV acyl
SQ(Cl4 acyl), SO 014‘)1) al Kyl ) ycl{ A g y%b G acyD,
SQ(C1. 4 al kenyl) I‘ﬂ@@C&lkmeN()Cuagmﬂ;(@Rz;PmmB can be linked

S02(C1l-4 al kynyl),, S 1-4 al ke C

acyl), 03S(d -4 altﬁ%“r%&qaf%?’&f o ‘i?é‘ﬁ?iﬁf}; 'ﬁéé‘t‘iﬁrﬁﬁfne or two
al kyl'), NH(CI- 4 aldseny CN, ONHECE; B Nadkynyl ), NH(C1-4

acyl), N(Ci1-4 alkyl )2 N( Cl 18 acyl)2, wherein al kyl,

al kynyl , al kenyl and V|nyI are optinally substituted

by N3, ON, orRe, RS andrRearelindepagianiysHobalogan including F, CL, Br, L

0(0 0 C1- 4 al kyl ) O ORGSRl TR ey e o of C1-C

~alkynyl), (O lea{’o%%hi&ed{n((%)lm Cﬁlclﬁlowaa@yalm 1 F(GLCH such as CF;

al kyl), Q(Cl-4 al keny 4 acyl S(C1 aI kyl ),
S(C1-4 al kynyl), $¢1¢1C%1I2€Hklénwr of Qr{k)such as CH=CH,,

Soo(CL- 4 acyl) . aieeed Uy K B e, ﬂf%&ji‘%?yézlca such as
SQ2(Cl-4 al kenyl ) ,CI33SCL- CH—@HSBr)andQﬁ%éCHI 4loaz’ekyllk}1nyl of C-Cs

03S(Cl-4 al kenyl), NH2, NH(C1- é{( NH( C1-
al kenyl), NH(Cl- 4 satlkgnGe§] hﬂegmmt L€, Br D lower alkynyl of Cy-

Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of Ci-Cs, CO:H,
CO;R’, CONH,;, CONHR’, CONR’;, CH=CHCO.H,
CH=CHCO;R’;

R’ is an optionally substituted alkyl of C;-C (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cg, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH3, OCH,CHj3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,N3;, CH,NH,,
CH,NHCH3, CH,N(CHj3),, alkyne (optionally substituted), or

fluoro;
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N(Cl-4 alkyl)2, N(Cl-4 acyl)2, OR7; R2 and R2' can be
i nked 10 together to forma vinyl optionally

weubwstoosur ed by one or two of N3, CN, O, Br, PET/US2004/012472

NO2; R3, R4 and R5 are independently H, hal ogen
including F, d, Br, I, OH OR, SH SR, NH2, NHR, .
NR 2, of dsephanmigdutigpllyCreempiablg, épkg@rn m@gug gherepf, cmtl,onally in a

1) lower alkyl of - S . 4
| tver DR oo etelBle b Pt r O of hepatis
(F, CC,infEtiod in d wwer al kenyl of C2-C6 such as

CH=CHC1, CH=CHBr and CH=CHI, |ower al kynyl of C2-C6

such as C=CH, hal ogenated (F, C, Br, 1) |ower alkynyl

of C2- C6, |ower al koxy of Cl-C6 such as CH2CH and

CH2CH2OH, 20 hal ogenated (F,. C., Br, 1) |ower alkox

of O -C6R coeﬂ?,e uS%Gg%a%m TCBONHR | : CONR 2, Y
CH=CHCO2H, CH=CHCO2R ; R is an optionally

substituted al kyl Bdse@l- C12 (particularly when the

al kyl is an am no acid residue), cycloal kyl,

optionally 25 substituted al kynylgtof C2-C5,

optionally substituted | ower of C2-C6, or
optionally substituted acyl; optionally
substituted al kyl (including |lo kyl), cyano

(CN), CH3, OCH3, OCH2CH3, hydro
fluoronet hyl (CH2F), azido (N3),
30 CH2NHCH3, CH2N(CH3) 2, al kyne (wgptional |y
substituted), or fluoro; 130 WD 2005/003147

PCT/ US2004/ 012472 or its pharnmaceutically acceptable
salt or prodrug thereof, optionally in a

pharmaceutically acceptahle carrier, f Ne treat ment
or prophyl axis of #égatistilsR @@ﬁfggtlﬁg'hé‘nlsaﬁh]gsfs. 5

35. The use %H%BP@PE%BR%%.Gi n Base is R4

36.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (§-D or B-L) of the structure:

R'0 Base

CHs
RO F
wherein Base is a purine or pyrimidine base;

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)a,
wherein W is F, Cl, Br, or I; and,

R! and R are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
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R3 N INAO and Rl isH R2isOH R2' isH R3isH Rdis 10
NH2 or OH, and R6 is H 36. Use of an antivirally

wehbsmnsMe anount of a (2'R)-2'-deoxy-2' -fl uor BET/US2004/012472

2'-C-nethyl nucleoside ((3-D or (3-L) of the
structure: RO Base X CH3 R70O 15 wherein Base
purine or pyrini dulm\cémbas &wex a,llgyl,oo -sgbstityied cg@oxnlicylammo or its

N-al kyl, CHW (R, er

F, O, Br, or I: é’ﬁ]&u &%%éq‘% ar e |%t§epé\%de§ftl “‘W?? allyl - or
phosphat e, incl udla@galkph@mf@@mhaﬁcﬁudmgllmbthamﬂsatfenyl and benzyl,
tri phosphate, or a stabilized phosphate g 0 rugt_b t%%)d lipid,
H phosphonat e, i noYhemiadghe PASIYL; SeYP 15 R %‘Eﬂ(ﬂ]@ gldtuted, 2 lipl

acyl, including O%‘h‘%ﬁé\% §ggs;#8g edmphgnydr G}j]_qmmo acid, a

| ower acyl, alkyl
PCT/ US2004/ 012472 cajbnhydrdieng d ovpaptldé kyla cholesterol, or other

O substituted carboxyal no or e
derivatives, sul fé’g%%’éa ﬁ?f@ﬁy aﬁ‘iﬂpmlﬁ”%gleg‘fl%l gigpp  which when
aryl al kyl sul fonyladniuﬁs'l.jefé‘a' ﬁzgv%tﬁa&%ﬁb%f &NYtovadiflg a compound

benzyl, wherein the ph eny I R%rou ptionally .
substituted, a |ipvltreis R’ rm:l dé ngiepemoﬁpmbmmho@phmlt and R

O oo, bt 2 S BOMGLEL e Baupions

| eavi ng group which when admnistered in vivo is
capabl e of providing a conpound wherein RL or R7 is
i ndependently H or phosphate; Rl and R7 10 can al so

be ok i ik eghatbdeutiyally Cacpéprsiibiadalt @i Opfvidren Cthétl@of t Sptlonally in a

phar maceutically acceptable salt or prodrug ?r eof
ophamzdceytidally gicceptable carrier, for the treatment or prophy axis of hepatitis C

infection in a host.

37. The use of claim 36, wherein

Base is selected from the group consisting of:

R4 R*
R3
Y- S =
¢ L
'i‘ N~ RS N o]
{ L
(@ (b)
Y is N or CH;

R3, R* and R’ are independently H, halogen including F, Cl, Br, I,
OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF3
and CH,CH,F, lower alkenyl of C,;-C¢ such as CH=CH,,

halogenated (F, Cl, Br, I) lower alkenyl of C,-Cs such as
132



pharmaceutically acceptable carrier, for the treatnent

or prophylaxis of hepatitis C infection in a host. 15
wQ@200shogi4use of claim 36, wherein Base is sel eeCeastoani2472

the group consisting of: R4 R4 ~NR3~N <NI I N

R5i O (a) (b) 20 Yis Nor CH 4andR5Ha(te

i ndependent | y H NJ’HT@HGL@I&TGHBF] nq‘—'C}fi’rCHBrlOWFra yiyl of C-Ce

S S5 M2 NS C 08 Gyl K bl o

as CF3 and CHZCH%F 1dw239@nkc%brml-cpéudﬁksO@HmemSCHZCHon
CH=CH2, 25 hal ogena ed | oner_al kenyl of

1)
C2- C6 such as 13zlamem@sl(ﬁoﬁ,@npﬁﬂwodwmz’ﬂﬁl -G, COH,
CH=CHCl , CH=CHBr CH= 0 yny
>  such as C=CH, hal 332%%’( e%@z’d\l\%{o&\?ﬂ_ﬂi’ Fovver aI Ky n(EHCOZH

of C2- C6, |ower adikeEHMCOLRGENES such as CH2OH and
CH2CH2COH, hal ogenated (F, C, Br, 1) |ower al koxy of

a-C6, CO2H, 5 CO2R, CONH2, C(]\IHR' CONR' 2,
CH=CHCO2H, %S}a{@@pt—'ﬂbnalhlrﬁa{lbstnutedgaﬂgﬂ od ,ﬁler épqrycularly when the

substituted al kyl f Cl-Cl2 (particul arl
al'kyl is an ani no 2401 ot &8 &iTd° aé’l&J % é))r WNER18ME1, optionally

optional Iy substighbdtRted! akmmsh it c@@(,%puoﬂ&ll}o sabstiyuted lower
substituted |l ower 10 al kené of C2-C6, or opti onaIIy
O

10 substituted acyl . adenywfeCxSe oppriamallsuletityiebaeilin
Base is selected fromthe group consisting of (a) or
(b): R4 R4

L——w

38. The use of claim 36, wherein

Base is selected from the group consisting of (a) or (b):

R4 R*
(1) Y
N NJ\Rs N/ko
i L
15 (@) (b)

and wherein R! and R’ are H, R® is H, and R*is
NH, or OH, and R’ is NH..

39.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

20 2'-C-methyl nucleoside (B-D or B-L) of the formula:
R'0 Base
X
o
Re R /CHS
AZ F
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R3N5 NNRi 15 (a) (b) and wherein Rl and R7 are
H R3is H and R4 is NH2 or OH and R5 is NH2. 39.

woikeosghb3ian antivirally effective anobunt of a PCT/US2004/012472

(2'R) -2 -deoxy-2'-fluoro- 20 2'-C nethyl nucl eosi de
((3-Dor RL) of the fornula: RRo Base R I )~RT CH2 2
F 133 WD 2005/8@8n47 PCT/ US2004/ 012472 wherei n Base
isRA RBN NXis 0, S CH2, Se, NH N-alkyl, CHW
(RS, or ragegesy, C(W2, 5 wherein Wis F, d, Br,

or I; Rl and R7 are independently H, phosphate,

i ncl udi ng nonophosphate, di phosphat tri phosphat e,

or a stabilized phosphate prodru phosphonat e,

i ncludi ng stabilized H-phosphonB? yl, including
optionally substituted phenyl and acyl, al kyl,
10 including | ower al kyl, O substi
car boxyal kyl am no or its peptide dé?lvapives
sul fonate ester, including alkyl orwwarylalkyl
sul fonyl , |nclud|ng met hanesul f onyl and benzyl,

wherein the p ti.0 I tuted

lipid, incl ﬁasg&ﬁ%@ém?ﬁ H%Yb-r%ﬂw% PRIty COW)2,
(or racw&elﬁath@rg} ord; carbohydrate, a peptide, a

chol esterol, or other pharnaceutlcally accept abl e

leaving gr OUpR chQ7 are 1ndependent1yH phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,

H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! is H or phosphate; R* is H or phosphate; R! and
R? or R’ can also be linked with cyclic phosphate group;

R? and R* are independently H, C;4 alkyl, C;.4 alkenyl, C.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(0)O(C1 alkyl), C(O)O(C:.
4 alkyl), C(O)O(Cy.4 alkynyl), C(O)O(Ci.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Ci.4 alkynyl), S(C;.4 alkenyl), SO(Ci.4 acyl), SO(Ci.4
alkyl), SO(Ci.4 alkynyl), SO(Ci.4 alkenyl), SO2(Ci4 acyl),
SO04(C1.4 alkyl), SO»(Cy.4 alkynyl), SO2(C4 alkenyl), O3S(Ci.
4 acyl), O3S(Cy4 alkyl), O3S(Ci4 alkenyl), NH,, NH(Ci4
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30

adm nistered in vivo is capable of providing a
conpound wherein RL is H or phosphate; R2 is H or

wohospoait4e; R1 and R2 or R7 can al so be | i nke#CwiuSkoo4/012472

cyclic phosphate group; 20 R2 and R2' are
i ndependently H, Cl 4 al ké! Cl.4 alken 1.4
1-4

al kynyl, vinyl, gikenyt), INH( ﬁ@@d\%ﬂcu acyl),

al kyl), C0)Qq(d | ,

D e LP‘kenyH@v& s NEE STy I amy, aens

Q(Cl_4 al kenyl), Sa&Widylaay loptinB(yCaubstiaitéd/ by ,N:S((,. dne to three

L Wi

al ky a

acyl), S02(C1_4

al kenyl ), 03S(Cl Wt%(@iﬁ{i}f a{‘kk‘?%o@%(%ﬁy” 014

pCT Bé'zém/NE'izﬁEW?’k s V‘“‘%"OG"@%%“D S(Cé;‘i o e
a

al kynyl ), NH(CL- 4 X ﬁ(&l ‘1\%@%’1’ éﬁ‘%yﬂ 3‘?1%%%( sPiEadn, socus

acyl) 2, wherein aly wd) b@d)ﬁ%qylglﬁ@wemtcl 4aﬁHteﬂy1EYSO§((E4 acyl),

optinally substitute one to three al ogen

(A, Br, F, 1), N@@z(@i(@wlazlsoe(ai wlkynyllz(s@z@malkeryl) 058(C:.

al kyI ), OQcCl-1 al

0 o R R .

acyl), a ) gl A aleyNYNH(C yl) NH(C1 4 acyl),
I k 1), SO(Cl-4 Cl- | kyl

g' k§2§| g : s&( Cl- 4 I‘%aenﬁlk)’l)z,éﬁff(l@ﬁgﬂl)adﬁ) R ag@j% Cgambe linked

al kyl ), S02(Cl-4

10 4 acyl), 035( c?!’@ﬁ%k f@?é@@ﬂy&%@%ﬁ@% FIQ‘WOM or two
NH(Cl-4 al kyl ), Nﬂ(t\r;;LeN af,ksny) ) NOyH( CL- 4 aI kynyl)

NH( C1- 4 acyl) N(Cl-4 al kyl)2a N(Cl-4 acyl)2, OR7; R2

and R2' can l'ink together to forma vinyl

optionally sdbs%mdt]&f@@ ingensndensly kibalogsn mgludmg F.(§l, Br, I, OH,

E;I ogén i n?loﬁdl ﬁg (@% g‘ﬁ Eﬁ aF\ﬁ'I Oﬁﬁﬁmﬁ%m ll_}g“ghalkyl of Ci-Cs,

NH2, NHR , NR 2, ImawgenabkyF, Of, Bl i) ower hlltyd @€t €glsuch as CF;
(F,CI,Br I)Iovver al kyl of Cl1-C6 such as CF3 and

CH2CH2F, | ower al kefyFHeEHd)- ]@8"6?,[?&11"?“%@5 ofrerfip such as CH=CHy,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as

CH=CHC], CH=CHBr and CH=CHI, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C;;_-
Cs, lower alkoxy of C;-Cs such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO.H,
CO,R’, CONH,, CONHR’, CONR’;, CH=CHCOH,
CH=CHCOzR’;

R’ is an optionally substituted alkyl of C;-C, (particularly when the
alkyl is an amino acid- residue), cycloalkyl, optionally
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH3, OCH;, OCH,CHs, hydroxy methyl (CH>OH),
135
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hal ogenated (F, d, Br, 1) |ower al kenyl of C2-C6 such
as 20 CH=CHC1l, CH=CHBr and CH=CHI, | ower al kynyl of

wQ@2e3003uch as C=CH, hal ogenated (F, C, Br, PET/US2M®A/012472

al kynyl of C2- C6, |ower alkoxy of Cl C6 such as CH2OH

d GH2CH20H,  hal ted (£ 0 &
of CL-0, QOPH, oggllgete @;@,dgﬁéﬁr AL N,
CH=CHOOZ2H, 25
substituted al kyl ,ﬁzNé}ﬁg ﬁﬁl)hig"(%t dﬁall substltuted) or

al kyl is an an1nofamnﬂ reS|due) cycloalkyl

optionally substituted al kynyl of C2-C6, opti onal Iy
substituted | ower al kenyl of C2-C6, or_ optjona

subst o1t m@eﬂhmceuug@lmcwta&ﬂﬁ &plti naradjug; tharee L&Pélenaﬂy in a

?blfél ’ ‘r?lgx?}y lac% a])l% %%%P%@'}gegné@}%é é)%larl X hepatitis

PCT/ Lﬁaﬁﬁéﬁ&iﬁéb?ﬁ?ostfl uor omet hyl (CH2F), azido (N3),

CHCN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, al kyne
(optionally substituted), or fluoro; or its

phar maceutically acceptable salt or prodrug thereof,

Por e 40 eartiirat o Sy eerdredmAGH I (0 £k luoro-
f t |
cf e?:#8@ygﬂn%%%#ﬁ%f<ﬁiﬁ?rﬁ%ﬂ%z%%! virally

-C-net hyl nucl eoside ((3-D or (%%é of the formul a:
RlO Base O -4CH3 10 RO vvherel ase is R4 R3

CH;
RO F

wherein
Base is

R4

R3
L
N (@]
ke

R! and R are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,

including a phospholipid, an L or D-amino acid, a
136
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~ IN I NO15 Rl and R7 are independently H,
phosphat e, includi ng nonophosphate, di phosphate,

wonrb@hosiahat e, or a stabilized phosphat e prodr BQT/US2004/012472

H phosphonat e, including stabilized H phosphonates,

acyl, including optionally substituted phenyl an

| over acyl, al kyl carboRydrai® ng? | Geedtidgl kg , cholesterol, or  other
O substituted car L g n | -nepti ; h
derivatives, sul fg)gla e clé%{ %?Py ?ﬁ%lb&dgﬁgl%%flﬁgl %{)0?@ which when
aryl al kyl sul f onyladmiisietetedi ing vivet isacepablef ofrprovadidg a compound

benzyl, wherein the phenyl group,is i opal | 1 7
substituted, a |ipyReremin@r ilﬁ&%&p%‘}fggé}ﬁgf?rpﬁ’%’fp%e;LR and R

or D-amino acid, @,,3136 Y0k Q348 ohosphat .
PCT/ US2004/ 012472 a%%r bohydr% a§pepl% iOSe’aegroup,

a
chol esterol, ar ather .pharmaceutically acceptable
| eavi ng gr oupt vﬁﬂ% W‘?éﬁdepﬁgﬁ?“ﬁﬁsffleﬁaéag@nm\?ﬁ@@%%’ ?1’ Br, I, OH,
capabl e of provi digg aSIFORROUNGL,, WHEREI NRRL RiveR7llyd of C;-C,
i ndependent|y H or phosphate; RI’and R7 5 can al so be

linked with cycli dajogesgeh(® Gk Brpl) Reveamdkykpf{FeCs such as CF3
i ndependently H, hal,o i-ncl udi ng.+E e | _
R Pon TSR Y N iy ARG ASe] ifemyor, Ehs spefhs cr=Cr,
hal ogenat ed (F, Clhaldgenatéd (FOo@gr Bal Rylowet alldengb o$LCHCs such as
as CF3 and CH2CH2F, 1 ower al kenyl of C2-C6 such as

CH=CH2, 10 hal oger{aﬂﬁHGﬂ;,C@CHﬁyr,and)Cfﬂ'ﬁ%L lgprealyngrot C2-Ce

C2-C6 such as CH= 1, ~C ran I

al kynyl of C2-Cs SSHRER 8%5‘35@5% e&g@ngﬁe%f’ IP@WH alkeynyl of Co-
Br, 1) lower alkynyl i¢ferGlkoxgbof CLOEkueH kOEH,0H &kt CBI,CH,OH,
such as CH2CH and (gf—|2CH20-| hal ogenated (F 2Cl N

) Br )
1) lower alkoxy ofhalorewsed (FoMl Bs, Boprver dimkp of Ci-Ce COAH,
CNFR™, - CONR 2, GG RontFCdd%ifRy, coNr,,  CH=CHCOH,

CH=CHCO,R’;

R’ is an optionally substituted alkyl of C;-Cy, (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl.

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of hepatitis C

infection in a host

41.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (§-D) of the formula:
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R is an optionally substituted al kyl of Cl-Cl12
(particularly when the alkyl is an am no acid

woesiscogd; cycl oal kyl, optionally substitut edrairigepk/o12472

of C2-C6, optionally substituted | ower 20 al kenyl of
C2-C6, or optionally substituted acyl. or its
phar maceutical |y acceptabl e salt orfffrodrug thereof,
optionally in a pharmaceutically ceptable carrier,
for the treatnent or prophyl axis {pf patitis C
infection in a host 25 41. Use of tivirally
ef fective anount of a (2 -27of | uor o-
2' -C-net hyl nucl eoside ((3- formula: 137 WO
2005/ 003147 PCT/ US2004/ 01247 1AQ OCH3 HOF or
its pharmaceutically acceptab T of prodrug
thereof, optionally in a ph tically acceptable
carri er for the treatnent or prophylaxis of hepatitis
i nfection in_.a host. 2. e of a al
ef R CHS vRRBAECHHY cpopeptable ysarG sy profiug [ igigh obtonally in o
3 Bt m@i?atc@ﬁ(ﬂlcaﬂycicggﬁélﬁ@ chrkidr @rFﬂhE thdatnéR roréphyldxis B Mepatitis C

wher ei n

infection in a host.

42.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside ($-D) of the formula:

cl
N S
¢ )
R'0 N N
)
- I/CH3

wherein

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other

pharmaceutically acceptable leaving group which when
138
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10 R1 and R7 are independently H, phosphate, including
nmonophosphate, di phosphate, triphosphate, or a

werealsidsaed phosphate prodrug, H phosphonate, PCT/US2004/012472

i ncludi ng stabilized H phosphonates, acyl, including
optional Iy substituted phenyl and | ower @é al kyl
i ncl udi ng | ower alald;dlmst@edumsmvpLNSe@p@b]ﬁb ymm@marﬁ gempound

or its 15 peptlde eri.vafi on 7
i ncl udi ng al kyl or™ 5?%?3; lgﬁﬂdF ﬁﬁﬁy%ﬁ%ﬁ@osghate R'and R
met hanesul fonyl  argn BREBY linkedWreth @¢lid pRospieaytougy adp

is optionally substltuted a lipid, including a

phosphol i p| d, 68y y

ept | do. & citor Bepegisionafy SOt 13 (RERBANINR BB, cyano
accept abl e | eavi nchr)om{3y\it(])©H3,\/\0€JH2C]:BB hyfroxy methyl (CH,0OH),
2005/ 003147 PCT/ US2004/ 012472 dm.ni stered_jn Vi [

capabl e of provi difh’@r(ﬁn%tbﬁpw aFide &N ’F@Hg&’ Ié'ﬁz&# %HzNHZ’
i ndependently H orq i M0 sSstituted
linked with cyclic I%tl;}%? aite é\ﬁobl%jz’ ﬁ&ne&g&ilsaags ituted), or
optionally substi tiioesd al kyl (i ncluding | ower alkyl),

cyano 5 (CN), CH3, OCH3, OCH2CH3, hydroxy nethyl

(CRO s phalrind QBRI Vdecé E) 112 Opr ddi*@% th6¥6R: optionally in a
Cﬁ?ﬁe, C%ZNHZ, v CHQRI & , Sa g al kyne P Y

( ophhmmekttcallybstéptalile djrrien rfor bm@atmerﬁ; ror jprephylaxis of hepatitis C
phar maceuti cal |y acceptable salt or prodrug thereof,
optl?%aﬁtéqqli?alcff?s 10 pharmaceutical |y acceptabl e

carrier for the treatnent or prophylaxis of hepatitis

C infection in a host 43. Use of an antivirally

ef fective amount of a (2'R)-2'-deoxy-2' -quoro-

_2_ - ﬁ m.st yI % ¥ asﬁl gn iv. rgﬁy € fegtflvet :?n%o&n of a &‘R)q deoxy—2 -fluoro-

2'-C-methyl nucleoside (B-D) of the formula:

CHs

HO

HO F

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of hepatitis C

infection in a host

44,  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D) of the formula:
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OCH3 15 HO or its pharmaceutically acceptable salt
or prodrug thereof, optionally in a pharmaceutically

weacoespoaial e carrier, for the treatnent or propRgIrAN2®4/012472

of hepatitis C infection in a host 20 44. Use of an
antivirally effective anount of a

(2" R -2 -deoxy-2'-fluoro- 2'-C nethyl Hucl eoside (P-D)
of the fornula: 139 WO 2005/003147%, PCTHUS2004/ 012472
ONNH </ I NNNH RIO X ,6CH3 4
0, S, CH2, Se, NH, N alkyl, CHW
C(W2, wherein Wis F, G, &,ON
phosphat e, i ncl udi ng o S dlphosphate

tri phosphate, or a stabiliz p% te prodrug, H
phosphonat e, including stabi “+pRosphonat es,
acyl, including optionally, i tuted phenyl and
| oner acyl, alkyl, i ncl uding | oler al kyl ,

O substituted carboxyal kylamno or its 10 peptide
derivatives, v@r¢iBnate ester, including alkyl or

aryl al kyl sul fonyl, including nethanesul fonyl and

begzyl wgeoehfot IS¢ (e Sy) N, dlpikiys CHW @Ras,| or racemic), C(W),,
substitute a li i ncludi ng a phospholipid, an L

or D amvvh?r%mw§ CleBr.ishyadat e, a peptide, a

chol esterol, or other
R' is H, phosphate, including monophosphate, diphosphate,

triphosphate, or a stabilized phosphate prodrug, H-
phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound

wherein R is H or phosphate;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable cartier, for the treatment or prophylaxis of hepatitis C

infection in a host

45.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (3-D) of the formula:
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phar maceuti cal |y acceptabl e | eavi ng group which

when administered in vivo is capable of providing a
woanpmusid? wherein RL is H or phosphate; or itBCT/US2004/012472

pharmaceutically acceptable salt or prodrug thereof,

optionally in a pharmaceutically acceptable carrier,

for the treatnment or prophylaxis of h
infection in a host 45. Use of anyant)
effective anount of a (2°R-2'-d

2' -G nethyl nucl eoside ((3-D) of\t
2005/ 003147 PCT/ US2004/ 012472 O
/CH3 HOt or its pharrhieyti
prodrug thereof, optional
acceptable carrier, for the

of

for the treatnent or proph

atitis C 20

irally

~2' M uor o-

foelul a: 140 WO
NHNCL NHNH2 HO O
acceptable salt or
phar maceutical |y

3 or prophyl axis
5 46. A nethod

axi s of a rhinovirus

hepatitis C infection l}’g

infection conprising admnistering to a host an . )
antor vitp aphaymaequsiseliy cacseriehle it pr( progrug: thereof, optionally in a

de
of

ﬁﬂe’%’f"g{“!ﬁ%@g%@ gggell?%& fggj @ﬁze@%@?tg}é)rgpgliaé@ oFhepatitis C

wharifettionlid 83ase i S a purine or pyrimidine base; Xis

0,

S, CH2, Se, NET, N-alkyl, CHW(R S, or racemc),

AW 2, jgher ed nnddF dr th&hreatBlent 8F plophylaxis of a rhinovirus infection

comprising administering to a host an antivirally effective amount of a (2'R)-2'-

deoxy-2'-fluoro-2'-C-methyl nucleoside (3-D or B-L) of the formula:

R'0 Base
X2,
R
R6 l /CHS
RZ F

wherein
Base is a purine or pyrimidine base;

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein Wis F, Cl, Br, or I;

R! and R7 are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other

141



10

15

20

25

30

Rl and R7 are independently H, phosphate, including
nmonophosphate, di phosphate, triphosphate, or a

werealsidsmed phosphate prodrug, 15 H phosphonaPel/us2004/012472

i ncludi ng stabilized H phosphonates, acyl, including
optional 'y substituted phenyl and Iomer acyl al kyl ,
i ncl uding | ower alphgimacentinalizt acmep@blq:dpm&g/agwpamw when

or its peptide derl vat i sul f S
i ncl udi ng al kyl tF‘éeﬁk% Vg ;’?blgl ‘tr’wiﬁg’mgldmg a compound

met hanesul f onyl a%ebaﬂzwlls Hor pm;pﬁaﬁe Rhés Hh@ﬂyliosphate R' and

group is optlonall stituted cl udi ngr
phosphol i pi d, an cawh@ba&mlae%whncﬁ%lm sphate group;

m xture), a car bohydrate a peptide, a cholesterol, or
other 141 WRZ26AT003IddepRantSH) WAL 01RA7, 4 alkenyl, C;.4 alkynyl,

phar maceutical |y ac¢cept.ab eavi h n

admi ni stered in vqul&,&é}ié@g &?9&3%#@9% (%wM]y?) CO)O(Cy-
conpound wherein siqlgglt,@ Qlkenyl), O(C
phosphate; Rl and RéE&erulggjcan al so e(ﬁ@%gg(éﬂ enY) (Crs
cycl i ¢ phosphate gep)pO(6: R%.ﬂﬂﬁ)j %Clﬁm&mﬁherﬁéﬁdemcyp S(Ci4

o G B e alled. ST e shoxdatiensn Yol adlp o

| kyl), O Q C1l- , | , 1
) 300 dmmil, RNyl . o
acyl), S(Cl-4 al I80)Ci-Silkyl éSQzI(@ymlk)’nle (QM alkenyl), O38(C:.

al kenyl), SQ(Cl-4 a Cl-

al kynyl), SO(C1-4 “af éiﬂy(Pi)%%’Sff@%' 6%% au?‘fgc‘{g( Ny, NH(C14

al kyl), S02(Cl1-4 %hl&ﬂ{lmﬂgcﬁoaﬂ(ﬁlﬂ? aNH%GVJ hlky@sH( SH(C4.4 acyl),

aryl), GBS(Cl-4 alk S(Ad-4 a NH2,

NH( Cl1-4 al kyl), 1; alkyl)d DYG1-s, acm( ozﬂheaelmalésyﬂ»yqll;ynyl alkenyl

NH(Cl-4 acYl), NC |

V\h(er ein al kyl) (@‘é ‘fmﬁ Jﬁg ok)apalﬁé éﬁg?ﬁ %’)ﬁ%’ CN, one to three

E)gt i ngl ly subst i t Haksbeh | d}x}SlérlCM I),loEE?zt @(@}@(&4 d]ﬂﬁgﬂ)ggé(lo)O(Cm

r, F,

al kyl), C(O q01 @Hssfl)(yﬁ){@ 3 iﬂ%ﬁ&%ﬂ) alkenyl), O(Cis

Q Cl-4 acyl),

acyl), S(Ci1-4 al kyV’? %é aik);l} Cé-rgél‘? iﬁge? f S(é gacfrl) S(Crs

al kenyl), SQ(C1-4 aicy), )S,(CSQIEMD S(Ci.4 alkenyl), SO(Q 4 acyl), SO(Ci4
alkyl), SO(C4 alkynyl), SO(Ci4 alkenyl), SOx(Ci4 acyl),
SOz(C1_4 alkyl), 802(01_4 alkynyl), SOz(C1-4 a]kenyl), O3S(C1-
4 acyl), 03S(Ci4 alkyl), O3S(Ci4 alkenyl), NH,, NH(Ci4
alkyl), NH(C;.1 alkenyl), NH(Ci4 alkynyl), NH(C;4 acyl),
N(Ci4 alkyl);, N(C14 acyl);, OR”; R? and R” can be linked
together to form a vinyl optionally substituted by one or two

of N3, CN, Cl, Br, F, I, NO3;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CHj;, hydroxy methyl (CH,OH),
fluoromethyl (CH;F), azido (N3), CHCN, CH;N3, CHoNH,
CH,NHCH3, CH,N(CH;),, alkyne (optionally substituted), or

fluoro;
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20 al ky
soe( C1-

weR(0h3147 al kenyl ),

BS( C1-
al kenyl

), SO(C1-
4 acyl),

4 al kenyl ),
), NH(C1-4

4 al kynyl), SQ(Cl-4 al kenyl),

SQ2(C1-4 al kyl), S02(Cl-4 al kynyl),
BS(C - 4 acyl), 03S(Cl-4 aCkgisrq04/012472
NH2, NH(Cl.4 al kyl), NH(C14

al kynyl) NH( C1-4 acyl),

N(C
al kyl y2 1tsl\p]®rm¢cgmyalj32 ac@p?ablmahn@ pgodr@gﬁhggof,, qm@aally in a

25 to
one o

ther %]?:a]kg’

r m n gptionally substituted by
acq ,agiél%é“ﬁ, F, I, NO2; R6 is an

optionally substituted al kyl (including |ower alkyl),

cyano

(CH20H),

(CN), CHg,

OCH3, OCH2CH3, hydroxy net hyl

fluoronethyl (CH2F), azido (N3), CHCN,

CH2N3, CH2NH2, 30 CH2NHCH3, CH2N(CH3)2, al kyne
(optionadl.y sTHeshéthod efiglainod6, f 1 uoro; 142 WO
2005/ 003147 PCT/ US2004/ 012472 or its pharnmaceuti caI Iy
acceptable salt or ég?odr u? thereof, optionally i

€

phar maceut i cavhsyeis

pisaislested fram e eraup consisting od of

claim46, 5 wherein Base is selected fromthe group
ing of: RARE R3INI ~-5NRi O ( (b)
Yi sNorCH. 10 R3,

consi st

hal ogen i ncl ud
NH2, NHR ,

(F, d,

CH2CH2F, | ower Jal

R4 and R5 are |ndepen ant | H,
Br : O?ﬁ )

<? ome élkyl of Cl C6 ge a \
Br, I) N Iﬁ?l of Cl1-C6 such a Oand

kenyl C2-C6 such as CH=(H2

hal ogenated (FYd, Br, 1) |ower alkenyl of“fz C6 such
as 15 CH=CHC1, CHECHBr  and CH=CHI, | ower al kynyl of

C2- C6
al kynyl

such as C=
of C2-

Cil;k hal ogenated (F, d, | ower

Br(b)l)

Y is N or CH.

R3, R* and R’ are independently H, halogen including F, Cl, Br, I,

OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF;
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CHo,,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-
Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO.H,
CO,R’, CONH,, CONHR’, CONR’;, CH=CHCOH,
CH=CHCO,R’; and,

wherein R’ is an optionally substituted alkyl of C;-Ci, (particularly

when the alkyl is an amino acid residue), cycloalkyl,
optionally substituted alkynyl of C,-Cs, optionally substituted
lower alkenyl of C,-Cs, or optionally substituted acyl.
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C6, lower al koxy of Cl-C6 such as CH2OH and CH2CH2CH,

hal ogenated (F, d, Br, 1) |ower al koxy of Cl-GCg,
wOeRH/0031@D2R , CONH2, CONHR , CONR 2, CH=CHCOZPICT/UR004/012472

CH=CHCO2R ; and, wherein R is an optionally

substituted al kyl of Cl1-Cl2 (particularly when the

al kyl is an am no acid residue), cycloal kyl,

optionally substituted al kynyl of C2-C6, optionally

substityged TheWwaithcd &ilin 4, whéréd®, or optional |y
substituted acyl. 143 WD 2005/ 003147 PCT/ US2004/ 012472

48. The neth t ed
fromthe gr o%%s%{)sr?gles ?]r%&%p%§]$ &m%?ﬁg bgﬁﬁ%ﬁﬁ

N <I~ NR5 i 5(a) (b) and wherein IS I4—I R2|s
OH R isH RBiIRH and R4 is NH20rQ—| and R5 is
NH2. 49. A nethod flpor the treatnent or g o | axi s of

a rhinovirus i 10 conpri sing adnmini sthering to
a host an ant\vir effective anount of la (AR -2' -
deoxy-2' -fluor§=2™> neghyl nucl eoside ((3-R7or~@3-1L)
of the formul g} R1O Base O R2. CH3 R6 ,' “\Lg F
wherein 15 Baseé is selected fromthe group consisting
of R4 R4

5 (a) (b)

and wherein R! is H, R? is OH, R*isH,R*is H,
and R* is NH, or OH, and R’ is NH,.

49. A method for the treatment or prophylaxis of a rhinovirus infection
10 comprising administering to a host an antivirally effective amount of a (2'R)-2'-

deoxy-2'-fluoro-2'-C-methyl nucleoside (3-D or B-L) of the formula:

R'O Base
0]
R?
CH
Re | e~ 3
R® F
wherein
15 Base is selected from the group consisting of
R* R*
3
a0 G
. /g
'i' N)\Rs N~ o
o e
| |
(a) (b)
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R3 NN <NI 5NRi O (a) (b) 144 WO 2005/003147
PCT/ US2004/ 012472 and wherein Yis Nor CH Rl and R7Y

waneosiosigpendent |y H, phosphate, including PCT/US2004/012472

nonophosphat e, di phosphate, triphosphate, or a
stabilized phosphate prodrug, H phosphonate,

i ncl udi ng st abd Wheein M-ipMbefBldnat es, acyl, 5 incl uding
optional Iy substituted phenyl and |ower acyl, alkyl,

i ncludi ng | ow€rang/RYke 1n@e§éhﬂ§ﬁtl}tH§ﬁd)spﬁdtbdﬁM&ﬂlhglrﬁGﬁophosphate
or its peptide derivatives, sulfonate ester

i ncl udi ng al kyl ordiphosyhaig, k§iphasghatengn a Sﬁahkl,llza‘éi phgsphate prodrug,

s opt 1 onal |y subdiPhoRggey gk G4 R b, acy
phosphol i pid, an linclidibg @pnmlmuaét(mredrpmem and lower acyl, alkyl,
m xture), a carbohydrate, a.ch

i de, or, .
ot her phar maceut |1%‘§P‘Ih?gé%‘?€@ %Sﬂi Q-substitpis < %ﬁkﬂ&kﬂﬁaﬁm or 1ts
when admi ni ster echs?{'dé’ ! v'aﬁv %Efo%af%f leePV'lgélﬁng alkyl or

conmpound wherein ate;

phosphate; Rl and ar;]lSlkRIZ sutfom amiudlhg omb&amsnlfeniylwan&] benzyl
e oS e RS Foud S apROSAGT AR, o i
CNoa, Br, F o1, | dsyt Jor 10RE Gdid (8

al kyl), C(OQC1- 4}@F?<y O%ﬁasg%dﬂn@ A{]y4 oél kenyl ), (6 racemic
0(Cl-4 acyl), O mmekyal Starb@(}(dlatd, amceh«}e )a c@qlweml or other

acyl), S(Ci-4 20 aI al k

al kenyl ), SO(G -1 P % @él age pg%ﬁi%// géwl 8}’“2 which when
al kynyl), SQ(Cl1-4 ahk@etad inS59230CGk- bapabl! df provddingla 4ompound
al kyl), S02(Cl-4 al kynyl), S02(Cl-4 al kegyl 03S( Cl1-

4 acyl), 03S(Cl-4 vehesinR'" ioFerphasphrieeRyiiy H eq-phosphate; R and

NH(C1-4  al kyl), N ChL,al eyl Nkt iAo group;

NH( C1-4 acyl),

R? and R* are independently H, C,.4 alkyl, C;.4 alkenyl, C;.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(0)O(C,-4 alkyl), C(O)O(C1.
4 alkyl), C(0)O(C;4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Cis acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(Ci.4 alkenyl), SO(C14 acyl), SO(Ci4
alkyl), SO(C1.4 alkynyl), SO(Ci.4 alkenyl), SO2(Ci4 acyl),
SO2(C1.4 alkyl), SO(C14 alkynyl), SO,(Ci4 alkenyl), O3S(C.
4 acyl), 03S(Cy4 alkyl), OsS(Ci4 alkenyl), NH,, NH(Ci4
alkyl), NH(C;4 alkenyl), NH(C;.4 alkynyl), NH(Ci.4 acyl),
N(Ci4 alkyl),, N(Ci.15 acyl);, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(C;.4 alkyl), C(O)O(C4
alkyl), C(O)O(Ci4 alkynyl), C(0)O(Ci.4 alkenyl), O(Ci.4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Cis acyl), S(Ci4
alkyl), S(Ci-4 alkynyl), S(Ci4 alkenyl), SO(C14 acyl), SO(Ci4
alkyl), SO(Cis alkynyl), SO(Cy4 alkenyl), SOx(Ci4 acyl),
SO4(C1.4 alkyl), SO,(Ci-4 alkynyl), SO(Ci.4 alkenyl), O3S(C.
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25 N(C1-4 al kyl)2, N(C1-18 acyl)2, wherein alkyl,
al kynyl, al kenyl and vinyl are optinally substituted

woyposdo31@N, one to three halogen (C, Br, F, PLT/UNEDI/012472

C(OQCl-1 alkyl), C(OQGC -4 alkyl), C(OQCl-4

al kynyl), C(OQ(Cl-4 al kenyl), Q(Cl-4 acyl), Cl-4

al kyl), O(Cl-4 al kergyl),, OSf(C1l+lladyl P:S(€uc1alkersd), NHz, NH(Ci4
alkyl), S(Cl1-4 alk Cl-4 al S 4

acy?/)? SO% Cl-1 aaI 5’?1\@?{:@ -aﬁ‘egﬂiiﬁ@#@:}“* %@Dl NH(Cy4 acyl),
al kenyl ), SQ2(CL- 4N@gy,! )alkyl)?;@é(ﬁ}i'a‘é}’%,wm; RS2 c4n be linked
al kynyl), SQ2(C1-4 al kenylzs)a, 03S(d - 145 WO |

2005/ 003147 PCT/ USegahgrgetanp aqvindyeptiongthssubstiuted by one or two
al kyl), 03S(Cl_4 alken 1.4 al kyl),

NH()Clll)_4 al k((anyl), %ﬁ‘ﬁc{:ﬁ’gl%?rp i C14 ac%%,

N(Cl4 alkyl)2, N(Cl1L 4 acyl)2, OR7; R2 and R2' can be

l'inked togetgferR* ghdf RY BeAindépiliedBt HO niaﬂ&wn including F, Cl, Br, I,
substituted by one or two 5 of N3, CN, , Br, F

) ) I )
NC2; R3, R4 and RSOHy OR’nSdpERaWHL, WHR’ Rk aglawer alkyl of Ci-Ce,

including F, O, | KR
NR 2, 1 ower alkyl I °%‘i§§§t8§a"’ ﬁ‘éﬁ%@%@?%ﬁ%@@ such as CF

) lower alkyl of fa¥- CH,SHsl RSvecFdkersMbfOERCs2fuch as CH=CH,,
| ower al kenyl of C2-C6 such_as CH=CH2, 10 hal ogenat ed
(F, O, Br, 1) |ovieloggnaiedy(F, &l By Bslosise rpllsgnyl of Co-Cs such as

CHECHC1, CH=CHBr _ _omer. al kyn ] ]
such as C=CH, hal %@nmﬁ, b% aﬁ?é%{) éFé’\alf@?V%la@%]l of Cr-Cs
of C2- CB, |ower aluspuyCeCHChalGgemuah(FasL @R 0Howrelalkynyl of Cy-

CH2CH2CH, hal ogenated (F, d, Br, 1) | ower_al koxy. of
ad-06, CH, 15 C@Rlowaalkexy diNHRs sudonRCH:0H and CH,CH,OH,

CH=CHCO2H, CH:CH% : i S~ak, ORYt i 3
substituted al kyl 0 %ﬁtﬁg@( an%’r |rtg* é(%)%}] a (ca”r{lytqt%‘ec1 Cs, COM,
al kyl is an am no @OiR', r eBONER) , CONHR2| KYIONR’;, CH=CHCO,H,
optionally substituted al kynyl of C2-C6, optionally

substituted | ower CHOCHUXRYI " of C2-C6, or optionally
substituted acyl; R6 is an optionally substituted

al kyl(including alnoovf)%%nﬁi}kéﬂb)sﬁtuge\ﬁaﬁlgyl of C;-C1; (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cg, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CHj;, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,;Ns;, CH,NH,,
CH,NHCH;, CH,N(CHzs),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof,optionally in a

pharmaceutically acceptable carrier.

50. The method of claim 49, wherein
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(CN), CH3, OCH3, OCH2CH3, hydroxy nethyl (CH20H),
fluoronethyl (CH2F), azido (N3), CHCN, CH2N3, CH2NHZ2,

wQaRNKEH37; CH2N( CH3) 2, al kyne (optional |y subsPCrmSemy/ 12472

or 25 fluoro; or its pharmaceutically acceptable salt
or prodrug thereof,optionally in a pharnaceutically
acceptabl e carri elBaS%G The nmet hod of claim49,

wherein 146 WO 2005/ 003147 PCT/ U82004/ 012472 Base is
R&A R3eN N~O 1~ andRl is

H R2i sOH, R2' i sH, R3i sH, Rdi s 3? H, andR6i sH. 51. A
nmet hod for the treatnent or |s of a
rhinovirus infection conprisin inistering to a
host an antivirally effective a a(2’R-2"-

deoxy-2'-fluoro-2'-C nethyl nuclegside ((3-D or (3-L)
or its pharmaceutically 10 acce ble salt or prodrug
t hereof of the structure: Rio Base X CH3 R7O
wherein Base is a purine or pyrimdine base; X is 0,

S, CH2, Se, NH, N-alkyl, CHW(R, S, or racemc),

SAZ, | roenemenhd s kot b e A

nmonophosphat eqr, $HGHOsIRE B H.t ri phosphate, or a
stabilized phosphate prodrug, H phosphonate,

i ncl udi ng stabilized H phosphonates, acyl,

51. A method for the treatment or prophylaxis of a rhinovirus infection
comprising administering to a host an antivirally effective amount of a (2'R)-2'-
deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or B-L) or its pharmaceutically
acceptable salt or prodrug thereof of the structure:

R'0 Base

CHs
RO F
wherein Base is a purine or pyrimidine base;

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)a,
wherein W is F, Cl, Br, or [; and,

R! and R7 are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
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i ncluding optionally substituted phenyl and | ower

acyl, alkyl, including | ower alkyl, O substituted
woansomyial kyl ami no or its 20 peptide derivati veeT/uS2004/012472

sul fonate ester, including alkyl or arylalkyl

sul fonyl, includi n% met hanesul fonyl f\ndlgbenz h wh

wherein the phenylPhamessuticallypeccshiabls, 16a1iRg i gigpRq Which Wwhen

lipid, 147 WO 20%%%%%%@ FCHv SR 00% agllszéﬁ Vﬁrowd a compound

pharnaceutlcally acceptabl e 1 eaving
adm ni stered i n viwterdis R:lap&bbprcﬁsphatey |1sn§ er phosphate R! and

conpound wherein Bl is Ho H_.or
phosphate; Rl and® F@%r"a‘ﬁ?‘fsegﬁ?‘ﬁ}gg‘ﬁwgg cyelicahpsoliae,sroup;
cyclic phosphate group; 5 R2 and R2' are independently

H Cl-4 al kyIR a@ﬂm? ateliedependedily H, 40 kyallyl, Ciy plisgmyl, (g4 alkynyl,

gl,\lkylo) : g o) d( Cl- !%Nm %@b)%oﬁéél bépié@)/%aﬁéﬂ) tooe.

et | Laiys] BEnyl), O(C
ACL 4 acyl). O Clakyl ErbJo(chl Glichy®) KEIDIC:.Satkknsh), O(C

al kenyl ), SO C1- 4 aggi Y sqzﬂssd),l@(@«;aﬂk)enylésqs&@m acyl), S(Ci4

| k ), SO Cl-4 C

o) S S R RN Aty oLt o
4 acyl}, 035(Cl-4 aﬂb}i1|340 (S SO HEN, S0:Crs 20,
NH(CL- 4 acyl) . G- el o R Al Th S iy, 0S(C.
wh | kyl | k

opler(rzlzlalnlill sﬁbst |at d%/g%h)b éﬁgénéﬁ“@ﬁa@%wl ?/Aeué élll\g)}ghe’nNH(C14

(d, Br, F 1), NG lﬁ(NJ)ICﬂthalkeﬂﬂfl)@yNﬂ(CQ AP0, NH(Cy4 acyl),

l kyl), oqd- 4 | k | k
S SO A s N e b, ke

I S(C1-4 I
gfﬁeﬁw Y. ( S Cla 4%%:1)\ilslﬁ(%%x étlﬁﬁlh')y %aslhﬁutcl% 9} I% CN, one to three

al kynyl ), SQ( Cl- 4 tmldgeny(C},, BB@(MW@E@)Q(QS@K}@ A(0)O(Ci4
3 acyl), BS(CL- 4 LD §(0§%%§i ik SRIblo R bidnyD. o
“:E i acf/t: ;< - N cm%loli( N I\P o ?}?ﬁgﬁl SOt JeexD), S(Cis
and R2' can be |i ratled), S(C14a1kyny) S(C14a enyl) SO(C14acyl) SO(Ci.4
| alkyl), SO(Ci.4 alkynyl), SO(Ci4 alkenyl), SO»(C;4 acyl),
SO4(Ci.4 alkyl), SOz(C1.4 alkynyl), SO2(C14 alkenyl), O3S(Ci.

4+ acyl), 03S(Ci4 alkyl), O3S(Ci4 alkenyl), NH,, NH(Ci4

alkyl), NH(C.4 alkenyl), NH(Ci4 alkynyl), NH(C;4 acyl),

N(Cis alkyl)s, N(Ci4 acyl),, OR’; R* and R” can be linked

together to form a vinyl optionally substituted by one or two

OfN3, CN, Cl, Bra F: I> NO2;

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHs;, OCHs, OCH,CH3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,N3, CH;NHo,
CH,NHCH3, CH,N(CHj3),, alkyne (optionally substituted), or

fluoro;
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25 together to forma vinyl optionally substituted by

one or two of N3, CN, d, Br, F, I, NO2; R6 is an
wopbismaalsly substituted al kyl (including | ower parigkgod/012472

cyano (CN), CH3, OCH3, OCH2CH3, hydroxy nethyl

CH2 , fluoronethyl (CH2F), azido , , . .

NG i PRBDTCD I NOFBab B A eGS0 (gD optionally in a

2005 B0s s BT SN (ol ts phar maceutical 1y
acceptable salt or prodrug thereof, optionally in a

phar maceutically acceptable carrier. 47. The method of
claim46, 5 wherein Base is selected fromthe group

consi sting of:

RA R4 RB3/Y~NI ~-N N5 NRN'-O

(a) (b)47.Y i $helmsthogdtef cledm@®;, R4 and R5 are

i ndependently H,
OR, SH SR,

hal ogen including F, d, Br, |, OH,

NH2, NHR , NR I ral kyl . - C6,
hal ogenat ed PBeres} Baggis S‘Tlf"t?‘ﬁ%@?ﬁﬁ? gPHP §¥ n‘?ﬁ“&q@ uch
as CF3 and CH2CH2F, |ower al kenyl of C2-C6 such as
CH=CH2, halogenate&t (F, C, Br, |) |ower aR’f(enyI of

C2-C6 such as 15
al kynyl of C2-
Br, 1) |ower
such as CH2ZOH m
1) lower al kox

CHCl, CH=CHBr and @@= | ower
as C=CH, hal ogenat dT I d,
f C2- C6, |ower alkgxy a-ce
,  hal ogenated (FN YO Br,

of Cl1-C6, CRH, C®R, COM2, CONHR ,

CONR 2, CHE H 20 CHECHCRR ; and, whéfeéin R is
an optionally substituted al kyl of Cl-Cl2

(particularly

(a) (b)

Y is N or CH.

R?, R* and R’ are independently H, halogen including F, Cl, Br, I

OH, OR’, SH, SR’, NH,, NHR’, NR’,, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF;
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C2-Cs such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of Cy-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of Cz-
Cs, lower alkoxy of C;-Cg¢ such as CH>OH and CH,CH,0H,
halogenated (F, Cl, Br, I) lower alkoxy of Ci-Cs, COH,
CO,R’>, CONH,, CONHR’, CONR’;, CH=CHCO:H,
CH=CHCO;R’; and,

wherein R’ is an optionally substituted alkyl of Ci-Cyz (particularly

when the alkyl is an amino acid residue), cycloalkyl,
optionally substituted alkynyl of C;-Cs, optionally substituted
lower alkenyl of C,-Cs, or optionally substituted acyl.
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when the alkyl is an am no acid residue), cycloalkyl,
optionally substituted al kynyl of C2-C6, optionally
weoeubwstoosiur ed | ower al kenyl of C2-C6, or opti orairiug2004/012472

substituted acyl. 143 WO 2005/ 003147 PCT/ US2004/ 012472
48. The nethod of claim46, wherein Base is selected
fromthe group consisting of (a) or (b): R4 R4 R3 N
~N <Nl NR5 i 5 (a) (b) and wherein Rl is H R2is
OH, R2' 4Bs HTh&#etlwodrf clamAoRyhexeiNH2 or OH, and R5 is
NH2. 49. A nethod for the treatnent or prophyl axis of
a rhinovirusBagd BGleORd fbth e HRs 'dﬁgisﬂﬁ%m lapbe(b)Ng to
a host an antivirally effecti\rggdg?i)unt 0 20%2'%)-2' -
deoxy-2'-fluoro-2'-C-nethyl nucleoside ((3-p,or (3-L)

of the formula: R Base O R2~ R6 1 )" 2 F
wherein 15 Basg is /selected fromthe gr Nsisting
of R4 R4 R3< TINLNLO R (a) (b) 14
N
| N RS ril O
e e
5 (a) (b)

and wherein R! is H, R?is OH, R”is H, R* is H,
and R* is NH, or OH, and R’ is NH,.

49. A method for the treatment or prophylaxis of a rhinovirus infection
10 comprising administering to a host an antivirally effective amount of a (2'R)-2'-

deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or 3-L) of the formula:

R'0 Base
O
R?
CH
R6 | —113
RZ F
wherein
15 Base is selected from the group consisting of
R4 R*
3
</Y | AN N R | AN N
Iil N/)\ RS N/ko
o A
[ ]
(@ (b)
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WD 2005/ 003147 PCT/ US2004/ 012472 and wherein Y is N
or CH Rl and R7 are independently H, phosphate,

wonaedswdsrg nonophosphate, di phosphate, tri phoppnaiseg4/012472

or a stabilized phosphate prodrug, H phosphonate,

i ncludi ng stabilized H phosphonates, acyl, 5 including
optional l'y s abd wihengine lﬁJNel’fﬁH,and | ower acyl al kyl ,

i ncluding | ower alkyl, O substituted car boxyal kyl am no

or its peptipdgnd®” laﬁhdét%ﬁderﬁlyl H osirkphates tisolyding monophosphate,
i ncluding al kyl or_ arylal kyl sulfonyl ﬂ dru

net hanesul f onyl adtPheahaia, tnpfmﬁhaé?,rprt%%ta%ﬁéﬁﬁp %lpgﬁfﬁ prodrug,
|'s optionally SUb%f gﬁé‘ég_ﬁgnat@ fnlRild g 10viied uﬁgﬂ%}ﬁmnates acyl,

phosphol i pi d, am no acl or racem

m xture), a car bolimx‘dmhﬁg optaomﬁptsutimtutad (phcxi)ésanérl@&t/@r asyl, alkyl,
ot her pharmaceut i, ca p

when adni ni st er eddsl l’i}g%" sah%yg’p B Sa%ﬁ‘r‘te eﬂ]\éﬁgmmo or its
conpound wherein, 1deS dAri9ati RO SISt %gtei' s 1ﬁ&l@dmg alkyl or
phosphate; Rl and or R7 can also be I'inked wW'th

cyclic phosphate gryialkyl Ralfemd, Rxluding mntbmmf@mﬁh gnd benzyl,

I(_|:|\| Cé : EL kyL F, Clvf\tkgge gﬁ%yﬁqé %ogll? E%// |o;§ 101&11@5) %%’)&tu[\% a lipid,

al kyl ) ( O) Q( Cl1- %&ﬁd‘iﬁ il I)hosﬁ{ Q Gh 8 o@'[k@ﬂﬁiﬁo) acid (or racemic
o(d - acyl), QO Cl-4 kyI ), . al kenyl), $S(Cl1-
acyl ) , S(Cl-4 20 ahikinrg), as(amolwdgatqz,yqqpeptldes(mhqiesterol or other

I kenyl), SQ(Cl-4 S |
al kyny! 3 s&( C1-4P §F%é%‘?§?t)‘°ql§oﬁfﬁf?ahfgc%?‘?‘?g é%’é‘f’cﬁ“‘:h when
al kyl'), S02(Cl4 alkininikteredSBR0S4-# edplibleyds) prcﬁz%ﬁglla cémpound
acyl), 03S(Cl-4 alkyl), Q3S(Cl4 al kenyl

Fjo Ehy s
al kyl), NH(Cl-4 avlerginR' iN eilphosa)h&tyn js Hngy Sahate R' and
acyl), 25 N(C1l-4 gj)2kyl
al kyl, al kynyl, al e&éﬁ%aré%%gé?# Q‘Q%thégd% %ﬁh“e group;
substituted by N3, CN, one to three halogen (O, Br,

C( O; & CTQ; al@f%jﬁlfglaﬁ 1%41 Ehde_nﬂ?gﬂ((?ﬁ%lkﬁ Cal klkb])yl C1 .4 alkynyl,
acyl ), Q(Cl-4 al kyﬂll}yl%I LClaBRath)LII)IéS 5'((@1%@31a@%ﬂ) C(O)O(C:.
e, 0 At L 2l ROSSAL a5 A OOKERY habkeny, O(Cs
acyl) O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Ci.4 alkynyl), S(Cy.4 alkenyl), SO(C1.4 acyl), SO(C1.4
alkyl), SO(Cy4 alkynyl), SO(Ci4 alkenyl), SO2(Ci4 acyl),
SO4(C1.4 alkyl), SO»(C1.4 alkynyl), SO2(C1.4 alkenyl), O3S(Ci-
4 acyl), 03S(C14 alkyl), O3S(Ci4 alkenyl), NH,, NH(Ci4
alkyl), NH(Ci4 alkenyl), NH(C;4 alkynyl), NH(Ci.4 acyl),
N(C1.4 alkyl);, N(Cy.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(Ci.4 alkyl), C(O)O(C14
alkyl), C(0)O(Ci4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C14 alkynyl), S(C1.4 alkenyl), SO(C1.4 acyl), SO(Ci.4
alkyl), SO(Ci4 alkynyl), SO(Ci4 alkenyl), SO2(Ci4 acyl),
S0,(C1.4 alkyl), SOz(C14 alkynyl), SO2(Ci.4 alkenyl), O3S(C;-
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al kyl), SO(Cl.4 al kynyl), SQO(Cl-4 al kenyl), S02(Cl-4
acyl), SO2(Cl-4 alkyl), SQ2(C1l-4 al kynyl), S02(Cl-4

wal2b@srgse; 03S( Cl- 145 WO 2005/ 003147 PCT/ US200¢1@s2604/812472

ﬁIH?&yl 21’ olss( IC)1-4NI6-II|( Ié:lyl) 03S(Cl- 4 al kenyl), NH2,

- al ky | kenyl ), N

NHéI C%e_z 4 acyl % , lN(@EYBL %&ﬁliggkﬂb,c:@?é&dyiﬂ]; g}?#ly hz?%‘]H(CM
an ' can be

optional |y subst : %?l d%@bﬂgﬂeﬁgmﬁ\ﬁ{(‘? g é’lk’\ngI) Nng 2D
Br, F, I, NO2; RSN((E{44 &MIBSN&E@, aoyd])@,p@R&e]ﬁ R can be linked

halogen i ncl udi ng F,

NH2, NHR , NR 2, togHbFT i f@ﬂn %YID&OR%OG?“X a??%"'é‘é‘ﬁﬁ? By one or two

(F,CI,Br, 1) lo h
CH2CH2F, | ower al é\ﬁqii%ﬂfyél Ef’@?s@fwsgg Cla—lliCIC-:E3 18nd

hal ogenated (F, d, Br, 1) |ower alkenyl of C2-C6 such
as CH=CHCI, RU‘E‘CHBI Rénge Gideptddentlyp i rhahchynyd:lu@g F, Cl, Br, L,

Teynyt Jor "3 Goothoueh S R Nk, sl Slag oo

and CH2CH2COH,
of -0, CORH, 1&&%@&%}_@% C%%Bweﬂ ﬁllég\I%leﬂskéﬁ%H as CF;
CH=CHCOZ2H,  CH=CHax®R'H,CHAR, lowelaalkcpyll of&ltGs such as CH=CH,,

substituted al kyl of Cl-Cl r lLarl

al i(lyl i IsI an ambno &]é’gg%t;gs @f;‘ ér Il‘gl‘g?li%\@nﬁ b'8,-Cs such as

optionally subst tfﬁ‘;l E Pﬁn@fgi}HD@éw&ﬂﬂkﬂ'nyl of C»-Cs
enyl of

substituted | ower C2-C6, or optionally
substituted acyl ; sifh dsC==CHomlogenatet (F.sUb Bri b) dower alkynyl of C,-

al kyl (i ncluding | |
SO DG, hydroxy (fet 1R1er CEHIAFC1ot 5P TR (B CHOEL

azido (N3), MetEtEaikoxy of C1-Ce, COAM,
CH2N(CHB) 2, al kyne%ptl onal’l y subgylzt ut ed), o gp e

fluoro; or its ph@OmRéeuldQ&H},y @Mab'@%ta CH“CHCOzH

prodrug thereof, op(io jn a pharmaceutical |
accept abl e carri eék:éﬁ&bgR; : P y

R’ is an optionally substituted alkyl of C;-Ci2 (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl;

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCHCHa, hydroxy methyl (CH2OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,N3;, CH;NHy,
CH,NHCH;, CH,N(CHj3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof,optionally in a

pharmaceutically acceptable carrier.

50. The method of claim 49, wherein
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50. The nethod of claim49, wherein 146 WO
2005/ 003147 PCT/ US2004/ 012472 Base is R4 R3 N N _

wandRbo37H R2 is OH R2' is H R3 is H R4 iscTAUsSMd2012472

or OH, and R6 is H 51. A nethod for the treatnent or
prophylaxis of a rhinovirus infection conprising

adm nistering to BapBt an antivirally effective
amount of a (2'R)-2'- deoxy-2'-fluoro-2'-C nethyl

nucl eoside ((3-D or RL) or its pRarmaceutically 10
acceptable salt or prodrug thgreoff of the structure:
Rio Base X CH3 -4 R70 wher'et is a purine or
pyrimdine base; Xis 0, S, CH2|| Se,] NH, N-al kyl, CHW
(R S or racenmc), (W2, whersj ds F, O, Br, or
I; and, 15 R and R7 are independ¢ntly H, phosphate,

i ncl udi ng nonophosphate, diphos te, triphosphate,
or a stabilized phosphate prodrug, H phosphonate,

i ncludi ng stabilized H phosphonates, acyl, including
optionally substituted phenyl and | ower acyl, alkyl,

i ncludi ng | ower al kyl ; .O; stitutes.c % m no
or its 20 peptide aﬁéﬁ \/‘ﬁt}f:\ti%sl,s @g’l ]fg‘oﬁsaﬁe%gsl%%ir’wﬁ

i ncl udi ng al Ky, sroHa4nd R #&¥. sul fonyl, including

nmet hanesul f onyl and benzyl, wherei n the phenyl group

is optionally substituted, a lipid, 147 WO
2005/ 003147 PCT/ US2004/ 012472

51. A method for the treatment or prophylaxis of a rhinovirus infection
comprising administering to a host an antivirally effective amount of a (2'R)-2"-
deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or PB-L) or its pharmaceutically

acceptable salt or prodrug thereof of the structure:

R'O Base

CHs,
RO F
wherein Base is a purine or pyrimidine base;

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein W is F, Cl, Br, or I; and,

R! and R7 are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
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i ncluding a phospholipid, an L or D-amno acid, a
carbohydrate, a peptide, a cholesterol, or other

woheosmagat i cal |y acceptabl e | eavi ng group whi eaTmisen4/012472

adm nistered in vivo is capable of providing a

conpound 5 wherein RL or R7 is mdependenltmy H or . .

phosphat e; Rl andimfudiggnaaphesphelipidnkay i o8 Qramine acid, a

phosphat e group; y i nmageu er

accept abl e carrle?%bggtﬁg{? a{‘ egge%f gl a|Hrlrw(gg§'t‘lgr)é1 or  ofh

wherein 10 Base |qs>h51ﬁiaeeﬁtﬁﬂllyr ameptablegrleamngogl@ugt wlngsh when

of: RA R4 R3/ e = %P 2) d

(b) Yis Nor CHadIPQ?}nStﬁidaWdV’% lér“é‘pf1 Be(ifemf’é( 1g ch pouy

hal ogen i ncl udi ng Rl spiie; R! and R’

NH2, NHR , NR 2, |“§’\ﬁree?l a E ER of G indtp ergéhﬂfﬁi %rg@r?ag

(F, d, Br 1) | owen alab bg/llmbefdmhcﬁclmmhsﬁmmup,and

CH2CH2F | over al kenyl of C2-C6 such as CH=CH2,

hal Blally hicdnid®S catikkenyl of C2-C6 such
ogwga(pﬁmﬂcgﬁt an%i, CI:CIJ:pCI—H | ower al kynyl of

CZ C6 20 such as C=CH, hal ogenat ed (F, d, Br, 1)

| ower al kynyl of C2- C6, |ower al koxy of Cl-C6 such as

CH2CH and CH2CH2OH, hal ogenated (F, C, Br, 1) |ower

al koxy gz. Cl“I@@m%fcl&@ﬁ whekdM2, CONHR , CONR 2,

CH= ) R ; and, 148 WD 2005/ 003147

PCT/ US2004/ 012472 R is an optionally substituted

al kyl of Cl-Cl12 ( Baké¢ isseleatedyfronhthe growp consisting of:

R? R*
RS
Y- S NN
N N R5 N @]
i L
(@ ()
Y is N or CH;

R>, R* and R’ are independently H, halogen including F, Cl, Br, I,
OH, OR’, SH, SR’, NH, NHR’, NR’,, lower alkyl of C;-Cs, -
halogenated (F, CL, Br, I) lower alkyl of C1-Cs such as CF;
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHC1, CH=CHBr and CH=CHI, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C»-
Cs, lower alkoxy of C;-Cs such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of Ci-Cs, CO:H,
CO,R’, CONH,, CONHR’, CONR’;, CH=CHCO.H,
CH=CHCO,R’; and,
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al kyl is an am no acid residue), cycloalkyl,
optionally substituted al kynyl of C2-C6, optionally
weoeubstoosur ed | ower al kenyl of C2-C6, or opti orairfug2004/012472

substituted acyl. 5 53. The nethod of cl ai m 51,
wherein Base is seleqtedfromthe cQ S|st|n
(a) or (b): RRds maoptomRlly suwtmmeqhﬂ Kﬁ WY / when the
10 and wherein Rl R7 _ar n 11
NH2 or OH, and R5 ﬁg'ij aft gmiﬁﬂ %%ﬂw H%lo‘?’ ?c Rgfbalk%rl, optionally
treatment or pr opblylismfutsd alkyay! Rif nGy-Cuepliotaiyt sabstituted lower
conprising adm nistering to.a hos antj.virall
ef ?gctlvegam)unt gikenyl (0%~ Cepor optltongpy Substituted’ acyi/.
deoxy-2'-fluoro-2'-C net hyl nucleoside (P-D or R L) of

5 the formula: RIOBase X R2, s | I-CH3 R 15 R2 F
wherein Base is R4 R3 ixO 149 WO 2005/003147

PCT/ USZQ%M 0424 fifethod dfldm ﬁév@é?em Se, NH, N-alkyl,

CHW (R, or racemc), C(W2, wherein Wis F, d,
Br, or I Base is selected from the group consisting of (a) or (b):
R R*
3
a0 A
A ke
(a) (b)
10 and wherein R and R” are H, R® is H, and R*is
NH, or OH, and R’ is NH,.

54. A method for the treatment or prophylaxis of a rhinovirus infection
comprising administering to a host an antivirally effective amount of a (2'R)-2"-

deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or B-L) of the formula:

rR'0 Base

15 RZ F

wherein

Base is
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Rl and R7 are independently H, phosphate, including
nmonophosphate, di phosphate, triphosphate, or a

werealsidsaed phosphate prodrug, 5 H phosphonat 8CT/US2004/012472

i ncluding stabilized H phosphonates, acyl, including
optionally substituted phenyl and

| | | kyl ..
i ncl udi ng | oXeis Qi foyFHz.3% {Nraékﬁég\é%‘?’@%ﬁﬁ%ﬂ%%c(“)2’
! e  entives. sul f ,
or its Eglgﬁ(yllsg}e@\ﬁt{%\?s sul fonat e ester

i ncl udi ary kyl sul fonyl, including

met hanesul fonyl and benzyl, 10 wherei he phenyl

group i s opt Roaed Rya@d’éé%’@‘éﬁnéléf\ﬁé’&’f)? s mo?‘hdgﬁl%l&]ioﬂﬁphé) sphate,

phospholipid, an MyiihodStath, (R dtaiBAdCphosphate prodrug,
R?g{??t%t,%’a pe a6, a e F

m xture), a carbo eptide, a cholesterol, or
other phar maceut Hephdsphanates pinclbfimg| stabilingd Ji-obpsphpnates, acyl,

Compound 15 wher oltktging SigegH SRETHef B RS thiqifrhost, all,
phosphat e; Rl andincReify 1oker ﬁg@l,ed)-%ﬁ’os*@i@mbd BB ExilltHamino or its

cyclic phosphate group;” R2 and R2' are independently
H Cl-4 alkyl, Clpeptilekalayivatives. sulforatay Ester, yinpydingyzalkyl or

iy 00 & i DYV 5t PR benayl
Q(Cl-4 20 acyl), Qhedeir! tiad th nyl guplistoptidmily| substituted, a lipid,

S(Cl-4 acyl), S(Cl-4 alky S(Cl-4 al kynyl), S(CJ.-4 i
al kenyl ), SO C1- 4ingduding abospholipidyapyh Pt p_geid (or racemic

al kynyl), SQ(Cl-4_al yl) - 4 , =

al kyl ), S02(Cl-4 gﬁi&‘?ﬁ% )a,caﬁ%'%’aﬁ ?g%%f?ej 2 %%%%S%f-oﬂfr other
acyl), 03S(Cl-4 abkaace@RS(E acceptaklenyibgving\Hroup which when
NH( C1-4 25 al kyl), NH(C1-4 al kenyl), Cl-4 al kynyl

NH( C14 acyl), yN)( @ﬁmm(l%m@ |1712}’1VR|3(/1€)1‘2%?'§H§£]A )’?,W%%Br/ae%wnpound
al kyl, al kynyl, a 1 j . ' | hate: R! and
substi t ut eé )k;y I\ISIV&E%{@(lll gnggl?l o&t ﬁprléesgﬁétﬁ’allzggéeﬁa‘i(rgfos%ﬁte’ "
F, 1), NC2, (O OREbr&R’ ahkyls) be Baiddoyith cxclicaibiegphate group;
C(OQCLl-1 allcynyl), C(OQCl-4 alkenyl), QC1.4 30

S( Ll %Fﬁ'y%zilng ' )m%q%}@g@%ﬁ %pc%-aigy 41Q§ﬁ3§¥r',1>)1,’ Ci.4 alkynyl,
g A SO N ) B L0, BbyOr allyD, COIO(C-
4 alkyl), C(0)O(C14 alkynyl), C(O)O(Ci.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C14 alkynyl), S(C1.4 alkenyl), SO(C1.4 acyl), SO(Ci-4
alkyl), SO(C,.4 alkynyl), SO(Ci4 alkenyl), SO»(Ci4 acyl),
SO,(C1.4 alkyl), SO(C1.4 alkynyl), SO(C1.4 alkenyl), OsS(Ci.
4 acyl), 03S(Ci4 alkyl), O3S(Ci4 alkenyl), NH,, NH(Ci4
alkyl), NH(C14 alkenyl), NH(Ci4 alkynyl), NH(Ci4 acyl),
N(C1.4 alkyl)s, N(Ci.1s acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(C14 alkyl), C(O)O(Ci4
alkyl), C(0)O(Ci4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(Ci.4 alkenyl), SO(Ci-4 acyl), SO(Ci.4
alkyl), SO(C14 alkynyl), SO(Ci4 alkenyl), SO2(Ci4 acyl),
150
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WD 2005/ 003147 PCT/ US2004/ 012472 SO2(C _4 al kyl),
S2(Cl4 al kynyl), S02(Cl.4 al kenyl), 03S(Cl 4 acyl),

wQRs(5@031d7al kyl ) , 03S(d -4 alkenyl), NH2, NH( CRERUS2004/012472

al kyl), NH(C1l-4 al kenyl), NH(CL.4 al kynyl), NH(Cl4

acyl), N(Cl_4 alk 2, N(Cl.4 acyl)z2, ; apd '

can be linked 5 tSée&]wrﬂlkin 5@2(@1%’1 absmy%@z@?ﬂ&ﬁﬁeg}% 058(Ci-
substituted by one C
NO2; R3 and R4 ar‘éa%g éng‘gnt #ﬁylizl%s oger%kle%c uiallegNH( -
F, d, Br, I, OH alkSZR' NIEHM Sn%enyﬂkmﬂdﬂ!ﬂ allyIR, NH(Cy4 acyl),

| oner al kyI of Cl1- hal o ed Br .
| oner al kyl of c1NEe! S@élfylthnégB“ )anQEE}!—EC%k)Z cc?%ebe finked
al kenyl of C2-C6 ?]0;%9 e?ﬁ, C?fﬁ myl Bﬁtll Cighséﬁt&tEd b$lone or two

Br, 1) |lower alke such
CH=CHBr and CH=CHbf N, @Dé,rClaBk,}EJ}IJNGE, C2-C6 such as
C=CH, hal ogenated (F, CI Br, 1) lower alkynyl of C2-

C6, | ower al kgxy of, Cl- such a
15 hal ogenatha%/ﬁRbm HB}ePeflanT IS\%E%%B)&S}SB‘%%%I I, OH,

CO2H, CO2R, CO\I ]]@ﬁ'\R}%IR a 1 of C;-Cs,
CH=CHCC2R ; R' is ano |onél ubst i tut éd alk lky e
Cl-Cl12 (particul ahhly)gmd (cheCl B kDIlowsr allcyhof Ezr(?acﬁuéh as CF;

byt of O ol ap et SR Joutnafiendh B Gitptch as CH-CH,
al kenyl of C2-GCs, Q]gé&%édoggl &y ]§Nk{§tlb\tvb‘1t gterflybf CREs such as
u

is an optionally s titut al'kyl' (including | ower

al kyl), cyano (CN)H—@EG],, QeHEHB CHB=CHL, dowstyalkynyl of Co-Ce

SN g, bronpeh BB g @@ﬁﬁ(a@%%ﬁ I}B‘%Wf%ynyl ofr

(optionally substid ui kv Il Mot Osucdl asi ¢8,0H and CH,CH,OH,
pharmaceutical ly ac cgg%bfl& gal tGioréospur odarsu %her eof , 7

optionally in a mgemtel(F.c 61, Br.abc byeamlkoraef i@rCs, COH,
151 WO 20057003147 5 & VoA, O1eHMR), CONR’;, CH=CHCO.H
CH=CHCO;R’;

R’ is an optionally substituted alkyl of C;-Cy2 (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH3, OCH,CH3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH;N;, CH,NH,,
CH,NHCH;, CH,N(CH3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a

pharmaceutically acceptable carrier.
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55. A nethod for the treatnment or prophylaxis of a
rhinovirus infection conprising admnistering to a

waasds/oasi4anti viral ly effective anount of a (2' RET/AS2004/012472

deoxy-2'-fluoro-2'-C nethyl nucleoside ((3-D or (3-L)

of the formula: RLO Base O CH3 R7Q 5 wherein, Base. :
is R4 B8 ~NA mefod i therfmeatnentr @ prARB RHE Q62 fgnﬂ‘”ms infection
phosphat.e, i,nel.udi. n p I . 'R)-2'-
g e B e e T
H phasphanatey-Casdthpiniglestidd (3-Dze ¢-tiaftiesfonankt es,

acyl, " including optionally substituted phenyl and

| ower acyl, alkyl, inclgding | onggg@l kyl ,

O substituted carboxyal RyPam no orjits peptide
derivatives, sulfonate este igcl Wdi ng al kyl or 15
aryl al kyl sul fonyl, includi ul fonyl and

benzyl, wherein the phenyl I's Optionally
substituted, a lipid, inclKtH phosphol i pid, an L

or Damno acid, a carbohydrate, a peptide, a

chol esterol, or other pharmaceutically acceptable

| eavi ng group whi ch when 20 admi nistered in vivo is

capabl e of providing a conpound wherein Rl or R7 is

i ndependent | wheras® phosphate; Rl and R7 can al so be

linked with cyclic phosphate group; R3 and R4 are

20O

i ndependent | Bakt ishal ogen including F, d, Br, I, OH,
OR, SH SR, NH2, NHR, NR 2, |ower al kyl of Cl-Cs,
R4
RS | Y
N/J\o
e

R’ and R7 are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group;

R3 and R* are independently H, halogen including F, CI, Br, I, OH,

OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Ce,
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152 WO 2005/ 003147 PCT/ US2004/ 012472 hal ogenated (F,
A, Br, 1) lower alkyl of Cl-C6 such as CF3 and

wQaRGHRAF 471 ower al kenyl of C2-C6 such as CH=CHBCT/US2004/012472

hal ogenated (F, d, Br, 1) lower alkenyl of C2-C6 such

as CH=CHC1, CH=CHBr and CH=CHl, | ower al yl. of

C2-06 5 such as Chaagensigdoirfas 81 DRower ,ah%?,oflfaci-%w}l as CFs
al kynyl of C2- C6 reqal f LB F SUCh, agclHe RH=CH,,
and CH2CH2OH, hal”“%%g\f‘g%%%‘ﬁl(‘gw&o ,au%’?' o e By
of Cl-C6, CO2H, GaRRenatédF2CI, GBRHHR lpweOnReRyl of C;-Co such as
CH=CHCO2H, CH=CHCZ2R ;

0. R i [ [
substituted al kyl Cg-{=QﬂCé§2H——(gai[SS{ iaag‘éﬂ%g'i"—lf(gﬁﬁﬂ%%ert #iynyl of Co-Cs

al kyl is an am no j 5170 I , -
optionally subst isﬁélﬂ %sdé %ﬁyﬁ@%‘ge&? %g?&bﬂgbpilgvr‘{grl ?ll§yny1 of Gz
substituted | ower Cepldwmnylkonfy 033,064 suoh aspCHeOH] dnd CH>CH,OH,
substituted acyl; or its pharnaceutjcall cept able

salt or prodrug tlli’éloééﬁ%tecgﬁ’i giapﬁybi ﬁ"’ﬁg{' %%OX o2, Comm,
phar maceut i cal |y aes.@pt aRGA! T COINERS.  GORa 00 (IECHCO,H,
the treatnent or prozp Ylaxis Of a rhindvirus infection
conpri si ng adm ni IEFCHGOLR’;a host an antivirally

effective anbunt of a (2°R)-2'-

deoxy- 2" - f1 ugrQs 2 o i%1r?§/y§ub§mﬁieacaﬂ%d%f(d@c-:l Xp&ticiltdy when the
phar maceutically acceptable salt 20 or prodru

t hereof of the forbylais MB2 amingo HOIN @idGﬁ)CI—BYC?W)#, optionally

S A met hod f or | SHEEVEA AV 7 7 aamyiagrdByplfitmiad lower
rhi novi rus inf ect iafRnyCeMBLCs b gptadhiailp saistititedadyd; a
host an antivirally e?f ective amount of a (2'R)-2'-

15%r its pharmaceutically acceptable salt or prodrug thereof, optionally in a

pharmaceutically acceptable carrier.

56. A method for the treatment or prophylaxis of a rhinovirus infection
comprising administering to a host an antivirally effective amount of a (2'R)-2'-
deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D) or its pharmaceutically acceptable salt
or prodrug thereof of the formula:

NH,
SN

LA
HO N 0

0
CHs

HO F

optionally in a pharmaceutically acceptable carrier.

57. A method for the treatment or prophylaxis of a rhinovirus infection

comprising administering to a host an antivirally effective amount of a (2'R)-2'-
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WO 2005/ 003147 PCT/ US2004/ 012472
deoxy-2'-fluoro-2'-C nethyl nucleoside ((3-D) or its

woheosmagnt i cal |y acceptable salt or prodrug poemsefos/012472

of the formula: CI NN / I J RRONN O 71 | R6 CH3

RO wherein 5 Rl and RC are independently H, phosphate,

i ndeardi-AefluonadpBasgthyl micleodidp KBS loadte phma}gﬁwﬂataégeptable salt
or a stabilize osphate prodrug, H phosphonate,

i nOF DR F@BPPF’E‘SE‘%@ fHosphonat es, acyl, including
optionally substituted phenyl and | ower, acyl, alkyl,

i ncluding | ower alkyl, O substituted c ‘rboxyal kyl am no

or its 10 peptide derivatives, sulfon ester,

including al kyl or arylalkyl sulgonyl, “Mcl uding

nmet hanesul fonyl and benzyl, wherei gt heJphenyl group

is optionally substitutge, a lipidi 1Ncluding a
phospholipid, an L or D-a 0 Qci d, a carbohydrate, a
pepti de, a chol esterol, or 5 ‘plhar maceutical ly

accept abl e | eaving grou [ CHadni nistered in

vivo i s capabl e of providi ng|a cdanpound wherein Rl or

RC i s independently H or pﬁo@phat':e; R1 and R7 can

al so be linked with cyclic phosphate group; and, R6 is

an optional | wissbstituted al kyl (including | ower

al kyl), cyano 20 (CN), CH3, OCH3, OCH2CH3, hydroxy

met hyl  ( CH2OR!, andfR7ugé ﬁia@]?\lé?MEnt(}qui_gﬁos Bate, dacloiidy monophosphate,
CHCN, CH2N3, CH2NH2, CHZNHCH3, N( 2, al kyne

(optional |y subst idiphosphate,driphgspheje.cor as@bdised @ﬁamhyte prodrug,

'n a pharmaceuti Céﬁ-l Kos%%gr?ﬁé,amcﬁld‘f@ rsjta%ﬁized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,

including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group; and,

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CHs, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,N;, CH,NH,,
CH,NHCH;, CH;N(CH3),, alkyne (optionally substituted), or

fluoro; and

optionally in a pharmaceutically acceptable carrier.
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25 154 WO 2005/ 003147 PCT/ US2004/ 012472 58. A nethod
for the treatnent or prophylaxis of a rhinovirus

wonbwsmosian conpri sing adm nistering to a host BAT/US2004/012472

antivirally effective anount of a (2'R)-2'-
deoxy-2'-fluoro-2'-C nethyl nucleoside (P-D) or .its . .
phar macé8t i ca metlascaithdireatment or proppyladis f a AuprQydpus infection

of the for a.. Cl. <Ja . ' Ly (2'RY-2'-
in anﬁﬂé?lﬁan%g&msggflg;o a%%l 8%|th etgf:l%ﬂ?i eef?e.crlgg %B{Ad u%gt% Lﬁ Sy ER2
f orebBR 2 L1630 PR Bt methy PRI ®@XBSD)@r i phlaimienticadly acceptable salt
i nfection conprising admnistering to a host an

antorr pradahg thessof et thievfernateunt of a (2'R)-2'- 10
deoxy-2'-fluoro-2'-C nethyl nucleoside ((3-D) or its
pharmaceutically acceptable salt d prodrug thereof

of the formula: O N NH N N NH2 OX/CH3 -1;C HO

F wherein Xis 0, S, CH2, Se NN&~"Nmlkyl, CHW(R S,

or racemc), C(W2, 15 vvheres/n is F, d, Br, or I;

and Rl is H, phosphate, includNmg ophosphat e,

di phosphate, tripho § te, or|a stabilized phosphate
prodrug, H phosphonate|_i ing stabilized

H phosphonat es, acyl, CHjy

HO F

optionally in a pharmaceutically acceptable carrier.

1

59. A method for the treatment or prophylaxis of a rhinovirus infection
comprising administering to a host an antivirally effective amount of a (2'R)-2'-
deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D) or its pharmaceutically acceptable salt

or prodrug thereof of the formula:

0
N
NH
¢ |
N N/)\NHZ

1
R'O x
/_CHj
|

HO F
wherein

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),
wherein W is F, Cl, Br, or I; and

R!' is H, phosphate, including monophosphate, diphosphate,
triphosphate, or a stabilized phosphate prodrug, H-
phosphonate, including stabilized H-phosphonates, acyl,

including optionally substituted phenyl and lower acyl, alkyl,
155
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i ncluding optionally substituted phenyl and | ower
acyl, alkyl, 155 WD 2005/003147 PCT/ US2004/ 012472

wonaedswdsnag | ower al kyl, O substituted carboxyaPbP&yluamiomo12472

or its peptide derivatives, sulfonate ester,

i ncluding al kyl or arylalkyl sulfonyl, includin ) .
met hanesul f onyl aritclpding Jower alkdr Orsybstiuated rarRpKykyigpino or its
is optionally substifuted, . a.lipi i.n [ .

phosphol i pid, an Lpeg{rl&%} g%lvﬁgl’%sti %lfoga{ec ;érs t)ég’h;lg?lg(thgfg glkyl of
peptide, a chol estaylalkyl aulforigrinclpdiag nmethahésaifohyl and benzyl,
accept abl e | eavi ng group. whi ch when  admi. ni terlﬁjd Jn linid
vivo is capabl e ofVhsreythe rl’é‘e%ylcgﬁ%dﬁd’pu%% YeSypsiipitqds a lipid,
H or phosphate; 1 Lonal Ly i a eut i
accept abl e carrie9p8g®th%né%ﬁg@K®8$ﬁt%gag?ggiggk%ﬂgﬁ acid, a
prophyl axi s of a aardohgdrate; usai npeptide,on a cohplestsialg or  other
adm nistering to a_host an ntivirg{ﬁg Fff.ective hich wh
amount of a (2'R) -Pharmageptcally. aceepiable Hleaying gigp which when
nucl eosi de ((3-D) RihikRrdANH PRGEH babley oﬂ%@&ﬁ&iﬁ%' £ compound
salt 15 or prodrug thereof of the formula: O N NH N

N NH2 HO O CH3 HaohereioR'iinHadriphosphate; phar maceut i cal |y
acceptable carrier. 61. Use of an antivirally

ef fo%ﬁbha“lﬁl iﬁ"é‘}ﬂﬁi’m&feuﬁcaﬂ%a& iblelegyr. 2' - 1 uoro- 20

2' -G nethyl nucleoside ((3-D or (3-L) of the formula:
RlLOBase X R2. R6 . | _CH3 2 F

60. A method for the treatment or prophylaxis of a a rhinovirus infection
comprising administering to a host an antivirally effective amount of a (2'R)-2'-
deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D) or its pharmaceutically acceptable salt

or prodrug thereof of the formula:

o)
N
NH
¢ |
N N/)\NHZ

HO o
/_CHs
|

HO F

optionally in a pharmaceutically acceptable carrier.

61.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D or B-L) of the formula:

R'0 Base
X2,
R
CH
6 —-13
R |2
R F
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156 WO 2005/ 003147 PCT/ US2004/ 012472 wherein Base is
a purine or pyrimdine base; Xis 0, S, CH2, Se, NET,

wokeadskogsi4a7CHW (R, S, or racemc), C(W2, whereCWu$2i08/012472

F, d, Br, or I; 5 Rl and R7 are independently H,
phosphate i ncl udi ng nonophosphate, di phosphat e,
trlphosphate“m@Kma stabilized phosphate prodrug,

H phosphonat e, including stabilized H phosphonates,
acyl, i ncl u§apgiseRiuri@eak pyrimidiss bisef ed phenyl and
| ower acyl, alkyl, including |ower alkyl,

O substituted Eﬁa?ngﬂizkggam{nﬁ %F(KI WO IPQ‘PtdrCfﬁcemlc) C(W),

deri vati ves, bnate “ester di ng a
aryl al kWhemnhf\’brsyB‘,,Cl; Bglou#fi ng net hanesul fonyl and
benzyl, wherein the phenyl group is optionally

substituted, (Thl(i R Are inkiBSenHEOH SpHRRAIERE) Qhél’@dhﬁg nitﬁlobhosphate

or D-ani no aci racemcC mxture) a carb K rate
a peptide, a chol dﬂﬂmldla,te driplastshbate, 18 qostabnlmcbp osphnteyprodrug,

acceptabl e | eavin mhlch €

vivo i s capable o%‘ﬁfl 8‘?%@ H‘C@% %gmzv\#i j{h%g&%fﬂates acyl,
H or phosphat e; R@ndlﬁdlh!g @f)tl@’fhﬂ?%ﬁﬁé’tﬂu’ce&h&iﬁ anfR2ower &7, alkyl,
can al so be linked with cyclic phosphate group, R2

and
R2' are independe nmqudmg lcm/eraﬂg{l,kgfsub@lj_u’rg gqu@ﬁyqlkylammo or its

Cl-4 alk I 20

G0)0(CL 4 al kyl ) p\él?fé‘ﬁ d{%?’a“ Al @W@%ﬁ%ﬁ&&ﬁﬁ&g alkyl or
a: Eylng/l )q 8(1 011 A lcﬁrylaliﬁ kagmé)lyl G{dﬁiclhﬂg rget%lalu)ejul’rbl:ﬁal lmd benzyl,
a , al ken acyl ), Vs
S( C>1/- 4 al kynyl), g(l@{em the lp@ﬁ%l) growq;gpﬁorg&lﬂ §u%st1t\{1t3d a 11p1d

R

S02(CL 4 al kenyl) miSBSOCH catbatoyirar, D3EpIRle, 42 ah¢<1y$t¢rol or other
03S(C1-4 al kenyl ), NH2, NH(

al kenyl ), NH(CL-4 P&W?Wt)‘ca MH@@fE aﬁfw l)eavméq( gpug which when
al kyl)2, N(C1-18 agylididersdhs @ivB Bl l%)bhble%ﬂ‘ﬁf&dldn&é a compound

al kenyl and vinyl are opt| nal 'y substityted .
CN, one to three wherein R' is H or phosphate; R* is H or phosphate R and

R2 or R7 can also be linked with cyclic phosphate group;

R? and R* are independently H, C;.4 alkyl, Cy.4 alkenyl, Ci.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(O)O(C1- alkyl), C(O)O(C;.
4+ alkyl), C(O)O(Cy.4 alkynyl), C(O)O(C1.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Cis acyl), S(Ci4
alkyl), S(Ci.4 alkynyl), S(Ci1.4 alkenyl), SO(Cy.4 acyl), SO(Ci.4
alkyl), SO(C;4 alkynyl), SO(Ci.4 alkenyl), SO(Ci4 acyl),
SO4(C1.4 alkyl), SO»(Ci.4 alkynyl), SO2(Ci.4 alkenyl), O3S(C;.
4 acyl), 03S(Cy4 alkyl), O3S(Ci4 alkenyl), NH>, NH(C;4
alkyl), NH(C4 alkenyl), NH(Ci.4 alkynyl), NH(Ci.4 acyl),
N(C1.4 alkyl)z, N(Cy.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(Ci.4 alkyl), C(O)O(C14
alkyl), C(O)O(Ci4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
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30 halogen (C, Br, F, 1), N2, C(OQCil-4 al kyl),
C(OQcCl-4 alkyl), Cc(OQC1-1 alkynyl), C(OQC14

wal2b@srgse; (Cl4 157 WO 2005/ 003147 PCT/ US2002C0D1R4002/012472

acyl), O(Cl-4 alkyl), O Cl-4 al kenyl), S(Cl-4 acyl),
S(C1-4 al kyl S(CGi -4 al kynyl S(C1-4 al ken ,
sg( Cl- 4 acyl)/)? soga@yzl)A O(Qliyz{llﬂ)d},s@((@&am @Héﬁnwl)nyﬁ(z;,l-4 acyl), S(Ci4

SQ(Cl-4 al k I I

S02(C1-4"al kyny! ) S0 R APl S HEEpRy SR so), 501

ﬁlﬁl{lc)l 403S|( E1|)4 aLIdlfllwcl:)l,,SArO(Ilﬁ(4Cﬂ,H<§nﬁb JKBOYC), aldeyl), SO,(C;.4 acyl),
- a a

NHCCL 4 acyl ), OISRl s S0 xS GG gy 0:5(C:

and R2' can be I!nktgg}g)t@%thga }qz\nggs"@ Vémééli%l) NH,, NH(Ci4

optionally substi t'u one or 't
Br, F, I, NO2; 10 4Royl), sNH(Cpplall«anyll)l Wabstaﬂk}uwbd NH(CM acyl),

GorbCH, ydir oxy. k1 SR OUCT Y e QG g be linked

azido (N3), CHCN, { Hl?r_ to GleNE%iny1 (G4 INB substituted by one or two
CH2N( CH3) 2, al kyne (optionally substituted), or

fluoro; 15 or its qofiNe CRGEMBLE L NQucept abl e salt or
prodrug thereof, optionally in a pharmaceutically

accept abl e cag¥ {sein optinallh SubdtRabaility] ancﬂfdﬂ@ldv@e)ﬂa&kyl) cyano
of a yellow fever virus infection in host .

Ligs
useof claim 61, wWENI rCf%s@CHS, éﬂ}&ﬁl‘&d hyritﬁﬁ}’t ms:thyl (CHzOH)

group consisting

20 (a) (b) Yis igroanft it Bhao "ty then! NGO cHNH,,
CH,NHCH;, CH,N(CHj3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a yellow

fever virus infection in a host.
62. The useof claim 61,

wherein Base is selected from the group consisting of:

'i‘ N)\ RS N/Ko

i ki
(@ (b)

Y is N or CH.
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WD 2005/ 003147 PCT/ US2004/ 012472 R3, R4 and R5 are

i ndependently H, halogen including F, d, Br, |, OH,
WORD05/08H47SR , NH2, NHR , NR 2, |ower alkyl of PCLAISB004/012472

hal ogenated (F, d, Br ) Iower alkyl of Cl-C6 such

as CF3 and CHCGHR ower al kenyl of C2-C6 such as

CHECH2, 5 hallbg&a'ctnédR( pre ledepeefientm H, bwése%ﬂmng &s Cl, Br, 1,

C2-C6 such as C'l‘l]Pé
al kynyl of C2- 06 sut % ha? ogendt e (@I\\%&alkyl of C1-Cs,
Br, 1) |ower alkymdlogehat€®{F.C61, BroWeiovadr kalkkyl off COTs €6ch as CF3
such as CH2OH and CH2CH2OH, al ogenated (F, O, PBr, _
IC%J\IL'%\Ner C?]l\l Iéogy ofang; CHgCHggplqwer i fg' rh(%;)‘%il‘lzsucE ds CH=CH,,
h
5 ?gg{'gt'é% (Fct,? =i RowedMllcen§l of 502606 such as

optionally substitu 12 (particCularly
when the al kyl i SCHHCH]@l,rﬁHaGiEHBrremdl CeCHILclpwlen alkiyyl, of C>-Cs

optionally substituted al y i onal |

substituted | ower S%%Pﬁ@@ﬂ ﬂ@ge@@%@% é)‘ghlloﬁ’ﬁﬁla ylof Co-

substituted acyl. ﬂ,ea cbal CF?@HEMH CH,CH,OH,
e group

Base i s sel ected fréém COI’]SI stl ng
(b): R4 R4 R3 ~MNualogsndtbd NFRKJINBI D vaeéra)tlk()by ofaﬁdCs, CO;H,

wherein RL is H, IS, "

10 js NH2 or OH, and 233%95%64 ﬁgﬁg{?, aixg&% Zyi ?CJETS;HCOZH
ef fective anount %Hacﬂ%(gk%nddeoxy 2' -fluoro- 25
2' - C-net hyl nucl eosi de D or (3-L) of the formila:

159 WO 2005/ 003147 PCT/ U82004/ 012472 R1O Base O
R’ is an optionally substituted alkyl of C;-Cy (particularly when the

alkyl is an amino acid residue), cycloalkyl, optionally
‘ substituted alkynyl of C,-Cs, optionally substituted lower
15 alkenyl of C,-Cs, or optionally substituted acyl.

63. The use of claim 61, wherein

Base is selected from the group consisting of (a) or (b):

R4 R*
Y- X R? N
a N |
<“.‘ P 'r)*o
— i
20 () (b)

and wherein R' is H, R? is OH, R* is H, R* is H,
and R* is NH, or OH, and R’ is NH,.

64.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

25 2'-C-methyl nucleoside (B-D or B-L) of the formula:
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R2. R~ /CH3 2 F wherein Base is selected fromthe
group consisting of R4 R& R3 NN <NI| -!"~5 NRI

weo 2005t0031¢a) (b) Y is Nor CH Rl and R7 are PCT/US2004/012472
i ndependently H, phosphate, including nonophosphat e,
di phosphate, triphosphate, or a stabilized phosphate
prodrug, 10 H phosphonate, including stabilized

H phosphonat es, acyl, including optionally substituted
phenyl and | ower acyl, %{Syl , inbBaseing | ower alkyl,
O substituted carboxyal ky ' or lits peptide
derivatives, sulfonate ester di ng al kyl or
aryl al kyl sul fonyl, includj | fonyl and

benzyl, 15 wherein the phgnyl Izgr olp is optionally
substituted, a lipid, includng B phospholipid, an L
or Damno acid (or racemc mxture), a carbohydrate,
a peptide, avwghadigsterol, or other pharnaceutically
accept abl e | eaving group which when admnistered in

Vivo i s capa f [Pl E@d‘r&ﬁg wherein Rl
is Hor phosg%ag %;Se%rﬁ%lﬁsﬁqq?g}ea% sp a't%gl;]g%g and R2 or

R7 can also be linked with cyclic phosphate_group; R2

and R2i are indeperpently H, Cl-4 alkyl, Cl al kenyl ,
Cl-4 al kynyl, _vinyl, N3, CN, d, Br, Rl ,
coqcit-. al ?}( ) OCl_ 160 WO 2005 IOO 7
pCT/ US2004/ 01€477)] )\

N = 0

| N RS N
X Iy

(@ (b)
Y is N or CH;

R! and R7 are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! is H or phosphate; R* is H or phosphate; R! and
R2 or R can also be linked with cyclic phosphate group;

R? and R* are independently H, Ci4 alkyl, Ci.4 alkenyl, C;.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(0)O(C;4 alkyl), C(O)O(C;.
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4 alkyl), C(OQCl-4 alkynyl), C(OQCl-4 al kenyl),
(Cl-4 acyl), QCi1- alkyl), Q(Ci1-4 al kenyl), S(Cl-4

waaeyisjo3ig(Cl -4 al kyl), S(Cl-4 al kynyl), S(Cl-2CT/US2004/012472

a: teny:g gggl 4 alcil) SQ(Cl -4 alkyl), SQO(Cl-4

al kyn 1-4 S02( C1-

2| kyl lgl) sgg c(1: 4 a?rlygl?n}/ Q(Omléc@kmmlk)@g )P(Coeggl@lyl) O(Ci4
ac 1-4

NHD -4 al k§/|) By 9rc, ik )6@#« &g, E{i@w 2oyD, S(C

NH(Cl -4 acyl), N(aﬁayl)“ SﬂCkNilkﬁlyU“G@lr Adkeny), BB(Ci. acyl), SO(Ci4
wherein al kyl, alk alkenyl vi nyl
optinally substit Li%/u@d @H}’nﬂhes@@lt“-hﬁ@@n}f@) S02(Ci4 acyl),

GO aCL 4 alky )FS;OZ&% %}_i@ﬁf%%m“y’li%%ﬁ%nﬂ), 05S(Ci.

a kenyl g gﬁa " 4aﬁ<|>'>ﬂ),,0ﬁ(014 zhuegln);yO)S(OO@@akmyl), NHa, NH(Ci4
al ken : S(Cl1-4 S(Cl.-4
al kynzl ), S(Cl-4 %%LM goeﬂsfgﬂiﬁﬁﬁ(ylﬁggygl)ﬂm(cm acyl),

al kyl), SO(Cl-4 al

Sey)) 18 Soa( cao A8, PR s St erein Bl eyl alkenyl
a: teny: g ﬁﬁg( C&I H(agdagmfl) gre O)I,pﬁ(lﬂlyHAubdtlluybq bydgﬁ(@j, gne to three
al ken ,

NH( 01y4 al kynyl ), I}Qiﬁlgé& @1% 15D B &@ﬁﬁagﬁgﬁ)a@kﬂ) C(0)O(C1-4
N(CL-4 acyl)2, ORiifR «m@ Cay,| IBROCiLouREAR), O(C

to forma vinyl optlonally substltute one or
20 of N3, CN, O, @&y), Q(Ciy 2lcd), REC: Réﬂuéﬁﬂilal)R§(§w acyl), S(Cr4

stnencently 1 g0 LI e sk 8 S0

hal ogenated (F, Cak sd)acl 4ompnﬁb ksb(©1f4 leﬁﬁ)SlOE(CM acyl),
as CF3 and CH2CH2F,” 1ower such
CHECH2, 25 hal ogen$uh( fkyly SOE&; 4 F1}<ymd%e°-r02é@kfeﬂ§i?n}’é} 0sS(Cr-

CLan, 1 7G5, SRERE A . e

Br, hI) l?}\AS[JH al kérankylanHZC pﬁlkehxziweNIﬁCkmaikwfyl)CMﬂ@u acyl),
such as and CH2CH20H Io en
1) |ower al koxy ofNEn4cslky 13(510 ﬁR{&N}I@ R Gan be linked

CONHR', CONR' 2, %WU fomgé': Wonally substituted by one or two
of N3, CN, Cl, Br, F, I, NO3;

R3, R* and R’ are independently H, halogen including F, Cl, Br, I,
OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF;
and CH,CH,F, lower alkenyl of C,-Cg such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C;-
Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO-H,
CO,R’>, CONH,, CONHR’, CONR’;, CH=CHCOH,
CH=CHCO,R’;
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161 WD 2005/ 003147 PCT/ US2004/012472 R is an
optionally substituted al kyl of Cl1-Cl2 (particularly

wohers/oobi@7al kyl is an ami no acid residue), cycboalusylog/012472

optionally substituted al kynyl of C2-C6, optionally

substituted | ower alkenyl of C2-C6, or optionall
substituted Ry anspienally substisped ahal of %&sm%@ﬁ@y when the

al kyl (including | r..alkyl). cy . , :
OCH2CH3, hydr oxy e y]IS (a}éb—lémo, a%Wurgélgnm%t h§| (a g‘%:;%pmnauy
azi do (N3), CHCN, sehdtiNded GHAMYR, of CHEMHOPRonally substituted lower
CH2N(CH3) 2, al kyne_(optionally substjtuted), or

fluoro; 10 or it s apkeayiaicedts elé?RtSPnét?é%‘Blsﬂ%ﬂt"éP%cé(i’t or

prodrug thereof, optionally in a pharnaceutically

accept abl e c&°ris en, opftionaliyh subistibu¢dreliy]l Gnclpdinghlpivexiakkyl), cyano
of a yellow fever _vir i ti j ost. 65..T

use of claim 64, \ﬁﬁ:l@’eﬁ{? mﬁs@&ﬁéaﬁz’ E@OH Ipemy[]ﬁCHZOH)’
and RL is H R2 i §1u6RahyIS(EHER),Siidf (N5), WHCKT CBEN,, CH,NH,,
and R6 is H 20 66. Use of an ant|V|raIfy effective .
amount of a (2'R) CHNGEGHy-CHN(Chb)oalkyne @nienaly substituted), or

nucl eoside ((3-D 3-L) of the structure: 162 WO
2005/ 003147 PCT/ U 4/ 012472 RI1C Base X 7 CH3

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a yellow

fever virus infection in a host.

65. The use of claim 64, wherein

Base is

and R' is H, R? is OH, R* is H, R® is H, R* is
NH, or OH, and R®is H.

66.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D or B-L) of the structure:
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R wherein Base is a purine or pyrimdine base; X is 0,
S, CH2, Se, NH Nalkyl, CHW(R, S, or racemc),

waeWsdp314nherein Wis F, G, Br, or |; and, 5 RITAS200RH12472

are i ndependently H, phosphate, including

nonophosphat e, di phosphate, tri phog‘ghat e, or a

stabilized phosphate pretsug, H BBA¥sphonate,

i ncludi ng stabilized H phos horsgt e$, acyl, including
optionally substituted phen an ower acyl, alkyl,

i ncludi ng | ower al kyl, Q subN ®Hsar boxyal kyl ani no

or its 10 peptide derivativ sul fonate ester,

i ncludi ng al kyl or arylal I<'§Id sul 'fonyl , including

met hanesul fonyl and benzyl, wherein the phenyl group

i s optional | whends Basais aguriae i pyminidinaedsedi ng a
phospholipid, an L or DDam no acid, a carbohydrate, a
peptide, a chokest f @i, 86, REDA-alk§1, WHEWTER, e8)tdraatdryic), C(W),
accept abl e | eaving group which when admnistered in

vivo i s vdwmpeibVéisdf, @y Buiodibrigda conpound wherein RL or

RC i s i ndependently H or phosphate; R1L and R7 can

al so be |inked iR aﬁé/ﬁlﬁbﬁﬁenﬁblﬁ%pﬁﬁplﬁ)sghﬂemndndﬁnglmdrtophosphate,
pharmaceutically acceptable salt_ or prodr q thefleofh,
optionally in a 2iphosphate dephasphaie,yors si@ptizgd ghosphate prodrug,
carrier, for the t r; l.axt f1ye ‘
fever virus inf ect};-gﬁ&ﬁsﬁ&gatﬁolsl{&[@%g?%éhﬁzgg Ic_)I?b h)c(:)I%!z);\}%o?ln\%aS’ acyl,
66, wherein Base iisclsdihgoptichdllycubstiteted phemylcoddower anyl, alkyl,

f: 1 2 147 P 2 2/ . .
% | N 62 K}DR ,00%/ Sr(l)éuding lc%vTe/:r% }9,0 6/-5(1)1 stf'tz ed cle:lzr o§§alﬁylarl}lnno or its

peptide derivatives, sulfonate ester, including alkyl or

arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R’ is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group and

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a yellow

fever virus infection in a host
67. The use of claim 66, wherein

Base is selected from the group consisting of:
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(a) (b) Yis Nor CH R3, R4 and R5 are independently

H, hal ogen including F, d, Br, I, 5 CH OR, SH,
WGERN05/MHA7 NHR , NR 2, |ower al kyl of Cl-C6, PCT/US2004/012472

hal ogenated (F, d, Br, 1) lower alkyl of Cl-C6 such

as CF3 and CH2CH2F, Iovver al kenyl of C2-C6 such as

CH=CH2, hal ogenategt (F, C, Br, 1) Iovver alﬂéenyl of

C2-C6 such as CH= 1, CH:CHBr and , ovver

al kynyl of C2- Nch as C=CH, haI ogen eﬁ“

Br, 1) |ower kymyl ¢f C2- C6, | ower alk y C1C6
such as CH2COH & &H, hal ogenat ed ,N oBr
1) lower al koxy of Cl-C6, CO2H, CO\l N, CO\lHR'
CONR 2, CH= H  CH=CHCO2R ; and 15 R % an

optionally substituted al kyl of Cl1-Cl2 (particularly
when the al kyl i n am no acid residue), cl oal kyl ,
optionally substi ?ﬁt ed al kynyl of C2-C6, (B%(l onal |y
substituted | ovver al kenyl of C2-C6, or optionally
substituted a¢¥NoP&TES. " The use of claim 66, wherein
Base is selected fromthe group consisting of (a) or

b 164 WO 54 P

(5) v 151 00RO LR BT 1
is H and R4 is Mbﬁ @R’CSH SRY IRSZ,INHRIHZ\]RQ ffver eyl of C1-Ce,
of an antivirally effectlve anpunt

(2'R)-2' -deoxy- 2 -halegspeied £F.. €L kn MOVYFMH@GS%% ¢ sudh as CFs
or RL) of the fore[ﬁ]dl @H,CH,F, lower alkenyl of C,-Cs such as CH=CH,

halogenated (F, Cl, Br, I) lower alkenyl of C>-Cs such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C;-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of Cs-
Cs, lower alkoxy of C;-Cg¢ such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO,H,
CO,R’, CONH,;, CONHR’, CONR’;, CH=CHCO.H,
CH=CHCO,R’; and,

R’ is an optionally substituted alkyl of C;-Ci; (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cgs, optionally substituted lower
alkenyl of C,-Cg, or optionally substituted acyl.

68. The use of claim 66, wherein

Base is selected from the group consisting of (a) or (b):
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R O Base 2' R6 CH3 2 wherein 10 Base is R4 R3 eN
N~NO Xis 0, S, CH2, Se, NH, Nalkyl, CHW(R, S, or

woaoewsrmos; C(W 2, wherein Wis F, O, Br, or PCTRS20md12472

R7 are independently H, phosphate, including
nonophosphate, 15 di phosphate, tri phosphate,4 or a
stabilized phosphat 4pr odrug, H phosphonat &}

i ncl udi ng st abi\%i zed H phosphonat es, acgB, cl udi ng
optional ly sub t &l phenyl and | ower acyl,  Hl kyl,

i ncl udi ng | owg allkyl/ O substituted carbokyal Kyl am no
or its peptiddlderNVatirfes, sul fonate este 0

i ncl udi ng al kyJJ.or 165 WO 2005/ 003147

PCT/ US2004/ 012472 aryl al kyl sul fonyl, incl udi ng

nmet hanesul fonyl and benzyl, wherein the phenyl group
is optionally substi &Dted, a lipid, including
phosphol i pid, an L or '‘D-am no acid (or racemc

m xture), a carbohydrate,. aipeptide ehol,estetol , or
ot her 5 pharmaceut a‘f’f’?e@g%eaﬁﬁgtlaééﬁgg\/?%’ad}d pls

whi ch when adm ni SHgbe®H, and RY @ NE,.capabl e of

provi di ng a conpound wherein Rl is H or phosphate; R2
is Hor phosphate; RL and R2 or R7 can also be |inked
with cyclic phosphate group; R2 and R2i are

i ndependently H, Cl1-4 alkyl, Cl-4 al kenyl Cl-4 '
al kynyl ,69. 10 VFen9f an mt,lw&y foqctlgq: ,amp}mq gf N@B)-Z -deoxy-2'-fluoro-

o iyt (SRR Py Bedpflly =0 %

Base

R'O

2
Rs | /-CHj
R2 F

wherein
Base is

R4
R3
SN

N

]

X is O, S, CHy, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),
wherein Wis F, Cl, Br, or I;

R! and R are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its

peptide derivatives, sulfonate ester, including alkyl or
165
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acyl), O(C1-4 alkyl), O Cl1-4 al kenyl), S(Cl-4 acyl),
S(C1l-4 alkyl), S(Cl-4 al kynyl), S(Cl-4 al kenyl),

weiBhodisacyl ), SO(Cl-4 alkyl), SQ(Cl-4 al kynpCY/us2004/012472

SQ(C1l-4 al kenyl ), S02(Cl-4 acyl) 15 SOZ(Cl 4 al kyl),
S02(Cl-4 al kynyl), S02(Cl-4 al kenyl 033 Cl- 4 acyl),,
03S(Cl4 al kyl), 03yl salfguyhy mclu ujony. enzy’,

glcg?/l)? , “I(_I E(EI. j g: W‘Jﬁa ’twgé%é%%ﬁﬁ' {)‘%Ii\% I(s(hﬁ%gt‘fltu’iled a lipid,

al kynyl, al kenyl isotelig @yphoaplelipd, lanal on Daamm aaid éeor racemic

by N3, CN h 20 hal o
Np, (O G(CL 4 g@a;s o ey e BAtae. % pkpiee acpkgdsteagh or other

| kynyl 0
g| k%ng/ ) o gg )4(Xa| cgﬁﬂ‘% C%IL acgegﬂaﬂ%e qg%’\}C:Lg 4Q6a k;‘}vlh)mh when

S(C1-4 al kynyl), sdﬁijms‘temﬂkmnyzlv;) 1s8apahle4ohpgqv)dmg a ‘compound

SCo(Ca 4 aoyl) o570t &1 Rk EakoRcls B g ' e

S2(C1-4 al kenyl) p2 ok ;
OSSE Cl-4 al kenzl g R %%mﬁ]g%l?—l?%%?ﬂig%idyﬁiﬁeﬁ(% B9 group;

al kenyl), NH(Cl-4 al kenyl), NH(Cl-4 acyl), N Cl 4
al kyl )2, N(CRE aadyR?) @e 1mi’>¢ndahtl§ﬂi‘j a2y alkgncbeamcemme@M alkynyl,

together to f t

or o 30 ot N, s ¥, GRCBE R Y N T iy B3P0
d dently H,

RS SR Nqua*‘NF%?”C&@W' ey OHO e, 2 OCre

166 WO 2005/ 00314 AcFETOS20 Ak L 207314 W&%@Bn&l(@m (apyl), S(Cia

oot o R s B S e <o, soc

hal ogenat ed (F, Gy, S(b ompn}qj ksOy, _4Of1]k@2ylp§S®j}(C]‘L4 acyl),
as CH=CHC1, CH=CBBr" ‘and |'ower  al kyn
C2-C6 5 such as Cﬁ?ﬂ(chcaiﬂbﬂérﬁﬁzé@l{ﬁkml) %Cu)alk%@p 055(C-

and Olecieat hal‘oBSat QR (H oD, gpiSy | LB, G Am(C.

of Cl-C6, CC2H  GERJR, NE@HRalkeHRNH(CONRIGRYD, NH(Cr4 acy),

CreCHeeR N(C1.4 alkyl);, N(Ci.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(C.4 alkyl), C(O)O(Ci4
alkyl), C(0)O(Ci.4 alkynyl), C(O)O(Cy.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C14 alkynyl), S(Ci-s alkenyl), SO(Ci4 acyl), SO(C14
alkyl), SO(Ci4 alkynyl), SO(Ci4 alkenyl), SOx(Ci.4 acyl),
SO4(C1.4 alkyl), SOx(Ci.4 alkynyl), SO2(C14 alkenyl), O3S(Ci.
4 eicyl), 03S(C1.4 alkyl), O3S(Ci4 alkenyl), NH,, NH(Ci4
alkyl), NH(Cy4 alkenyl), NH(Ci.4 alkynyl), NH(Ci4 acyl),
N(Ci4 alkyl), N(C1.4 acyl)s, OR"; R? and R* can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, Cl, Br, F, I, NO3;

R> and R* are independently H, halogen including F, Cl, Br, I, OH,

OR’, SH, SR’, NH,;, NHR’, NR’;, lower alkyl of C;-Cs,
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CH=CHCO2R ; 10 R is an optionally substituted al kyl
of Cl-Cl2 (particularly when the alkyl is an am no

weachd/oosr due), cycl oal kyl, optionally substi Para82004/012472

al kynyl of C2-C6, optionally substituted | ower

al kenyl of C2-C6, or optionally substituted a : . R6
is an optional |y bupgenatad & i Byl D) (pwey p/lngfc ﬁbﬁsrsuch as CF3

al kyl), cyano 15 : \ =
methyl (CHOCH), %%d%ﬁyll '!]f;a,ma%é %%“,QMS CH~CH,
CHCN, N3, CH2NHRpgerGHIANACHE], FRHANIGHS) 2lkenylkgh€2-Cs such as
(optionally substitu_tged . uorci)'(1 o] il $ gheaCs

phar maceuti cal |y $EE&H ]ialcﬁ&— r Ell_g_(g}y; P oynyl of C2-Co
optionally in a x ' | )
carrier, for the %?cgg‘{l %@%ﬁm‘?ﬁ%‘%@? IEBE’?@ é&gglaluéyvr\}yl of Gy

f;e;/er virus inf ecO’f6,01@vdeﬂ atkolpof (F0Cs sueh asfCHEyDH vand (THCH,OH,
ef fective amount of a (2'R)-2'-deoxy-2'-flyoro-2.-C

met hyl nucl eosi dehplogenstesy (§=BCE)§bfﬁt &t Va0t Fél:t(;fﬁ’ CO.H,
Base O 7 CH3 25 F t@}gﬁ) 200931 > = H
PCT/ US2004/ 012472 erein BaSe i@s R4 ’R34@QIN\IRf\’I OCH CHCO.H,
~nnn Rl and R7 ar €H+CHEOMEent |y H phosphate,

i ncl udi ng nonophosphate, 5 di phosphate, triphosphate,

or a stabilized phosphate prodrug, . H phosphonate,
i ncl udi ng st Fbils p@gggmagbf@gbﬁgwgg alkyl gg&p-’é)lz gpartlcularly when the

alkyl is an amino acid residue), cycloalkyl, optionally

substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCHs, OCH,CHj, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,;N;, CH,NH,
CH,NHCH;, CH,N(CH3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a yellow

fever virus infection in a host

70.  Use of antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (B-D or B-L) of the formula:

R'0 Base

CHs
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i ncluding optionally substituted phenyl and | ower
acyl, alkyl, including | ower alkyl, O substituted

woanisomyial kyl ami no or its peptide derivativesPCT/US2004/012472

sul fonate ester, including alkyl or 10 aryl al kyl

sul fonyl, including nethanesul fonyl and benzyl,
wherein the PHSHM group is optionally substituted, a
lipid, including a phospholipid, an L or D am no
acid, a carliBabydrate, a peptide, a cholesterol, or

ot her pharmaceutically acceptabl e | eaving group which
when 15 administered in vivo igscapable of providing a
compound wherein RL or R7 is ijndependently H or
phosphate; Rl and R7 can R linked with cyclic
phosphate group; R3 and R4 a|e i ndependently H,

hal ogen including F, d, Br, N\, OR, SH SR,

NH2, NHR , NR 2a | ower al kyl off c1-@®s, 20 hal ogenat ed
(F, d, Br, I) lower alkyl of.dn-CB such as CF3 and
CH2CH2F, | ower al kenyl of C2-C6 such as CH=CH2,

hal ogenat ed , 7 Br. 1) lLower.-al.kenvl qQ -
as CH=CHCL, %@%ﬂ%ﬁ&e@eﬁf H %%W%?%@%lﬁngﬁn&‘%HOSphate’
C2-C6 such as C=Qiphobgtiag enphph4tE, orQ stabilized phospivete prodrug,

al kynyl of C2 25 , lower al koxy of Cl-C6 such as
CH2CH and G—Qdﬂdﬂ-phmhglgeé@atr@blderpg s@b}hzgd,Hmhopﬁw@ptes, acyl,

?;LEOCML’ Cl_cﬁ CH%ghng ﬁ%%%tg@%l'mm@acyl, alkyl,

PCT/ US2004/ 012472 jiRludifig dswepilkydn@tdupstituted tchibok galkylamino or its
al kyl of Cl-Cl2 (particularly when the alkyl is gm
anmi no aci d resi dud@pptids; Jesypityas, Bptonalsa(opter, including alkyl or

substituted al kyn Q&p%g?g}%’ogﬁgl&pﬁ I%zle Ht*i’c%hif&ﬁ’}ge%d benzyl,

| ower al kenyl of - tiona ubstitute
acyl. 5 or its pharteeeiruhé pabhyl gourps aptienadlyl substituted, a lipid,

prodrug thereof, qptignally in .phar maceuticaglly. .
acceptabl e carri er‘r}d’f“gl’flgt Ae PbP%Pi‘PHE R Er dBh '3&\“%0 acid, a
of a yellow feveratohiifraleNl €6t i ptids @ahO%holesterol, or other

pharmaceutically acceptable leaving group which when

administered in vivo is capable of providing a compound
wherein R! or R is independently H or phosphate; R' and R’
can also be linked with cyclic phosphate group;

R? and R? are independently H, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH,;, NHR’, NR’;, lower alkyl of C;-Ce,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF3
and CH,CH,F, lower alkenyl of C,-C¢ such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C,-Cs such as
CH=CHCI, CH=CHBr and CH=CH]I, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-
Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO.H,
CO,R’, CONH,, CONHR’, CONR’;, CH=CHCOH,

CH=CHCO;R’;
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71. Use of an antivirally effective anmount of a
(2' R -2-deoxy-2'-fluoro- 10 2'-C-nethyl nucl eoside

wOReeshp3af the formula: NH2 | N HO NAO O CHBCTH®2(64/012472

or its pharmaceutically accept abl e salt or prodrug

thereof, optionally in pharmaceutical ly accept e
carrier, for Rhe anm@apwémSubﬁtltpteéme & ils-Gr (@ary aiFllé}fv""h‘m the
fever virus infect] & D8so Jc?d fesidiSE egfclgeﬁkyl optionally

antivirally ef f ect e am)unt 0

(2'R)-2' -deoxy-2' stibstiited akyr$ msﬂ AyiCon wiptiensllyd esubstituted lower
((3-D) of the formul a: RION N. Q R6 71

| RU 169 WO 2005/38ayhet %ﬁn%?ﬁwglﬁ'&bﬁ?mﬁ%gii n Rl

and R7 are independently H, phosphate, including
rmmph@spﬁ%aceutldalbh Cuszpémdttde, $ali phoppidaﬂg thoreof optionally in a

I d h d
é’ﬂb'llﬁ;@;m,zﬁ?gu Efi cp%ﬁal&%ﬁ%@a r{[E% grseotsnggglor poerli’?é?}ﬂﬂioﬁ ¢ yellow
thfia\%?@ brbyi rffw%huﬁ whsa phenyl and | ower acyl, alkyl,

i nc udlng ower al kyl, O substituted carboxyalkylan1no
or its peptide derivatives, sulfonate ester,

i ncl udi ng al kyl or aryIaIkyI sul fonyl , including

met hanesul fonyl and benzyl, wherein the phenyl group

is optioenal | yyguiysid iditvadity @ffeétRtedamount of a (2'R)-2'-deoxy-2'-fluoro-
2'-C-methyl nucleoside (B-D) of the formula:
NH,
g
HO N/l\o

o
CHj

HO F
or its pharmaceutically acceptable salt or prodrug thereof, optionally in a

pharmaceutically acceptable carrier, for the treatment or prophylaxis of a yellow

fever virus infection in a host.

72.  Use of an antivirally effective amount of a (2'R)-2'—deoxy-2'-ﬂuoro—

2'-C-methyl nucleoside (B-D) of the formula:

cl
N XN
¢ |
R'0 N N/)
)
CH
6 £~ 3
R |
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10 i ncluding a phospholipid, an L or Dam no acid, a
carbohydrate, a peptide, a cholesterol, or other

woheosmagat i cal |y acceptabl e | eavi ng group whi eaTmisen4/012472

adm nistered in vivo is capable of providing a

conpound wherein RlL or R7 is independently H or
phosphat e; RwksteinR7 15 can al so be |inked with
cyclic phosphate group; and, R6 is an optionally

substituted atkard K7 dre inddpargichOwel;, phddpiihty, inclyding monophosphate,

CH3, OCH3, OCH2CH3, hyd thyl (¢ ,
g ICDIZJr onet hyl ( CI—QF%IPh%Eh*H% t(ﬂniags)f) o y@tf}%%%g(gqgml@:ce prodrug,
CHZNHCHS,  CH2N( CH?I%A'- GHSHAe, GRdif u%]asltg.b\ﬂllzceﬁbﬁt-%ﬁc{égﬁ%tes, acyl,

or 20 fluoro, t's pharmaceutically accep
salt or prodrug theacladihg o@pbnail}aidbytlﬁutedq)henyl and lower acyl alkyl,

phar maceutical ly acce le c for the tre .
or prophyl axis of HcH Eunggwerf%{s qba'gtu %%&‘t%ﬁﬁw jno or its
host. 25 73. Use %; flfi a@éﬁ%’t&éﬁ | ¥ul?(frfa§';‘3tés¥e@ aAPMAingOfalkyl or
a (2'R)-2"-deoxy- uor o- C et hyl nucl eosi de

(3-D) of the for mny]alkylmlfmylzcmﬁh@mg1m*¢thanesulfonyl and benzyl,
PCT/ US2004/ 012472

or its pharmaceuti ‘@éefr?’?)%% é’i’ﬁflg‘ggr@ug af t°p89n?}fyo a?kl?ggted a lipid,

thereof, optionallycluBing aPHHoBEHctpid, Cah! Y. asCeDiaihe acid, a
carrier, for the treatnent or prop yI axis of a yellow

fever virus inf ectqadwhl}’ﬁra@,hogt peéptifla, Ise chplegigrol, or other
antivirally effective anou

(2' R)-2' - deoxy- 2" -BRHBIEH {52! asEnihle lsarings gty which when
((3-D) of the for mdndnistered in vivo is capable of providing a compound

wherein R' or R’ is independently H or phosphate; R' and R’
can also be linked with cyclic phosphate group; and,

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CHj3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,N3;, CH,NH,,
CH,NHCH,, CH,N(CH3),, alkyne (optionally substituted), or

fluoro, and

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a yellow

fever virus infection in a host.

73.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D) of the formula:
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O NNH NNNH RoOX/CH3 HO F wherein X is 0, S,
CH2, Se, NH, Nalkyl, CHW(R, S, or racemc), C(W 2,

waooshvesain Wis F, C, Br, or |I; and Rl and RRCafUS2004/012472

i ndependently H, phosphate, including nonophosphate,
di phosphate, triphosphate, or a stabilized phosphate
prodrug, H phosphonate, includi ng®tabilized

H phosphonates, acyl, includipng o | onal |y
substituted phenyl “and | ower zcyyf, aikyl, 15 incl uding
| ower al kyl, O substituted caxbo aI lamino or its

pepti de derl vatives,ysul f onat Nest @, including al kyl

or arylal kyl sulfonyl yi ng ud| ng met hanesul fonyl and
benzyl, wherein the ph uEl is optionally

substituted, a lipid, i a phospholipid, an L

or D-amno acid, a 20 carnbohyldrate, a peptide, a

chol esterol, or other [¥1 VWJ_ 2005/ 003147

PCT/ US2004/ 012472 phar maceutical ly acceptable | eavin

gr oupitsvpleimadeaticalhd rcodpsabde eshlti wrvprodrig thesabl epiggnally in a

1 St hukally ERTHISPIs aist o dng sreihtt P JEPRNELES of'a yellow

th%&%m@ﬂltféc@ieﬁhﬁxhb& a 5 pharmaceutically
acceptable carrier, for the treatnment or prophylaxis

of a yellow fever virus infection in a host. 75. Use
of an amgi vi Magel of @fimnfimll}e effoctivet anodurd of a (2'R)-2'-deoxy-2'-fluoro-
-2' -deoxy-2'-f| uorq- - C-net hyl nucl eosi de

§ (3~ §)m©th}’1t ffoé}dﬁwﬁﬁé)) opth el\ﬁ‘?lmiuﬂla

wherein

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein W is F, Cl, Br, or I; and

R! and R? are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phesphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a

carbohydrate, a peptide, a cholesterol, or other
171
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NNNH2 HOO CH3 10 HOF or its pharmaceutically
acceptable salt or prodrug thereof, optionally in a

woheosmagat i cal |y acceptable carrier, for the pCealSz®mn12472

or prophylaxis of a yellow fever virus infection in a

host. 15 76. Use an antivirally effective anmount of a

(2' R)-2' -deoxy- 2' phamegcsutically. ageaptaple rigeyiags gewp( (dugh when
or (3-L) of the faormul.a e: T

F wherein Base i sadcn%gfrelrer%%o r§ ﬂ%ylrsi épgﬁrl%e%?é;ﬁ dm§732 Cgmpound
WD 2005/ 003147 PCHHAEAARLiOM 4 pRosphiate; O, S, CH2, Se,

NH, N-alkyl, CHW(R, S, or racemc), C(W2, wherein W

is F,. e 7 [ i i

o it Rhetmedtigpiy, ThoBRC i for! BRGRGIICOY Gptionally in o
t r iphhesdebatielly aicceptsilaliatrier e fbr pthe sphtment mrqrtoplyylaxis of a yellow
H phosphonat e, . i ncl ydi ng stabilized H phosphonat es,

acyever VHES UHGtigndpeiisial | y substituted phenyl and

| ower acyl, alkyl, including |ower alkyl,

O substituted carboxyal kylam no or its peptide

derivatives, sulfonate ester, including alkyl or

aryl al kyl sul fonyl, including. nethanesuyl f.ony] d .
benzyl , %o M{éﬁee(ptlnaq LY, g}ﬁ fe@t‘l@uﬁnqgﬁd&a‘ z?’.?S;leoxy-Z -fluoro-

substd. 1A o Lhg. a phospholipid, an L
or %tdalﬁlngﬁlgp%%cﬁ%&](&%r(gngggEr%fécfdﬁfrhﬂg't ure), a carbohydrate,
a peptide, a cholesterol, or other

=3

0
N
NH
¢ |
N N/)\NHZ
HO o
/_CHs
|
HO II=

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a yellow

fever virus infection in a host.

76.  Use an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (B-D or B-L) of the formula:

R'O Base
Xz-
R
CH
6 .~ 3
R |2
R F

wherein

Base is a purine or pyrimidine base;
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phar maceuti cal | y acceptabl e | eaving group whi ch when
adm nistered in vivo is capable of providing a

woanpmusid7 15 wherein RlL is H or phosphate; R2 PeTHS2004/012472

phosphate; Rl and R2 or R7 can also be |inked with

cyclic phosphate group; R2 and R2' are independently
H Cl-4 al kylX iCO, &, &THaebgl NHCN-alkyl. KGHW (R, ¥ @fylraceme‘) C(W)a,

o\, d, éﬁjlﬁx'v%isﬁl\@zﬁyqrgqm 4 alkyl), C(OQ(Cl- 4

al kyl ), my C(O)O(O 4 al kenyl ),
Q(Cl-4 20 acyl), C14 al kyl -4 al kenyl ) rg
acyl), S(Cl-R'ad |29re 1@@@ ntgy amSphate(leilu ing monophosphate

| kenyl SQ(C1-4 I
g| k; 2% g ’ Sg Cl-4 cgﬁlicls art?%g%%s?)g t%al(% ktabﬁ%}%ﬁep}}ate prodrug,
101, SECLS e attun ko) S0, o
NH(C14 25 al kyl ), lﬁﬂ(léilg@pgpt{%quujns 1@@% Ej'laqq%hyﬁ acyl, alkyl,
NH(Cl4 acyl)., = N (fﬁxclﬂd %Héf\lv dtzalk}h‘( BlsubSiitdted! c)a?oox%ﬁc&ﬁhﬁno or its

al kyl, al kynyl, eny vinyl are optinall
substituted by N3,pegiile odmxtatlvd:shr swforatd oaytem, (1@clung alkyl or

E(O;)qcll\loi a&%ﬁ a)(r:y @5@’ S@/ijéylﬂcéﬁgk&g 15116 alﬁﬁ%ﬁ,flggl%lo and benzyl,
acyl), Q(Cl-4 al kyje eﬂ%t@é ;ﬂleﬁtlkgtﬁﬁ%)ls o§t1@ﬂalﬂl sebétiduted, a lipid,

S(C1-4 alkyl), S(Cl-. alkynyl 4" al kenyl ),
SO(CL. 4 acyl), SQisiudingzd Riydspholgdd,Gmn 4 ol RpANRO | acid (or racemic

SQ(Cl1-4 al kenyl ), 173 2005
PCT/ US2004/ 012472 ‘%gé%%la ﬁ”§¥@2ﬁ‘?te 4 at’%%%‘i%; or other

SOZ(C1_4 al kenyl), @ﬁ&&&ucauﬂf &@Nép):abl@3§€1ﬁia 4gaddpyh&h1ch when
BS(A _4 al kenyl), NH2, NH(Gi -4 al kyl NH Cl.

al kenyl), NH(Cl_4 auyistered impperisscapaple) of pm@qmg a compound
I kyl )2, N(Cl-4 :
al kyl ) ( ac&flllgrgm Igﬁg H%‘?gﬁ %hy éllﬁggll-f g &Eﬁﬂe R! and

5 together to forma vinyl opti

one or two of N3,RGY.R'Gan a&b beffinkbd wiNBRycR6phasphate group;
optionally substituted al kyl (including | ower alkyl),

?é‘:g%_l) (CI\2| R orre e 1{1%&@?@? I@y@{ :?1‘11( 1784 N¥ikenyl, Cy.4 alkynyl,
CH2N3, CH2NH2, vinyl, N3, CN, CL, Br, F, I N02 C(O)O(C1 4alky1) C(O)O(Cs-
4 alkyl), C(0)O(C;.4 alkynyl), C(O)O(Ci.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Cis acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(C;4 alkenyl), SO(C14 acyl), SO(Ci.4
alkyl), SO(Cy.4 alkynyl), SO(C;.4 alkenyl), SO»(Ci4 acyl),
SO,(C1.4 alkyl), SO,(C;.4 alkynyl), SO,(Ci.4 alkenyl), O3S(Ci.
4 acyl), O3S(Ci4 alkyl), O3S(Ci4 alkenyl), NH;, NH(Ci4
alkyl), NH(C;4 alkenyl), NH(C;.4 alkynyl), NH(C;.4 acyl),
N(Cy4 alkyl),, N(Cy.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(Ci4 alkyl), C(O)O(C14
alkyl), C(0)O(Ci.4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Cis acyl), S(Ci4
alkyl), S(Cy4 alkynyl), S(Ci.4 alkenyl), SO(Ci.4 acyl), SO(C14
alkyl), SO(Cy.4 alkynyl), SO(C;.s+ alkenyl), SO2(Ci4 acyl),
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10 CH2NHCH3, CH2N(CH3) 2, al kyne (optionally
substituted), or fluoro; or its pharmaceutically

weacospoaial e salt or prodrug thereof, optionall pCrus2004/012472

phar maceutically acceptable carrier, for the treatnent
or prophylaxis of a West N le virus infection in

a
host. 15 77. The §6e(Gfs alityd), $O761-aiemaln SBalesjatkenyl), OsS(Ci.

selected fromthe gro i stj R4 |

“N <N1 % 5 NR* igacy g)(fa?@m %B&a, iqissﬁjléztr a%‘é.nylg’lﬂga NH(C14

RIS  T e i
o o ) ) : , Lhover, :

of Cl-C6, hal ogeﬁgged %]h’l)zaN:(CBf acylp, OfpeR g\fqgﬁzagqry be linked

G -C6 such as CF3 %'gcgh'? idy® Bt amBltitdfed B- & or two
Sueh as onearn I SREETE b} tRtoRi il &

hal ogenated (F, CofNgrCNJ (L Boyil, ¥0senyl of C2- C6 such

as CH=CHCI, CH=CHBr and CH=CHI, | ower al kynyl of

C2-C6 such S ptidahino snRtiffed BikylinclBdingLbwepWikyl), cyano
al kynyl of - lcég_él’pomer %gl koxly of CX%G suct% as Cfi‘g%ﬁ

and CH2CH2OH, 5 h&Chyeffbe @l OCH2€H;, hydiogyemethyl (CH,OH),

al koxy of Cl-C6, CO2H, - NN,
CHECHOCRH,  CHe &@@etmwg%z@n doiﬁt N, y NG CHNIL,
substituted al kyl caf,NHCIELTHMCH,RY hikihy (optidnally substituted), or

al kyl is an amno acid residue), cycloal kyl,

optionally 10 sulBeefquted al kynyl of C2-CB,

optional Iy substituted |ower alkenyl of C2-C6, or

opt! oonrahls yph%%rggéelugigglﬁ/d agge\é!table salt or prodrug thereof, optionally in a

pharmaceutically acceptable carrier, for the treatment or prophylaxis of a West

Nile virus infection in a host.
77. The use of claim 76,

wherein Base is selected from the group consisting of:

R* R*
R3

S NN

P PN
N N R5 N (@]
i ki
(@ (b)

Y is N or CH.

R, R* and R’ are independently H, halogen including F, Cl, Br, I,
OH, OR’, SH, SR’, NH,, NHR’, NR’, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-C¢ such as CF;
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CH,,

174



78. The use of claim 76, wherein Base is selected from
the group consisting of (a) or (b): RA R4 R3 ( ~N |

wol20E80814¢a) (b) and wherein RL is H R2 is OPCTRB2004812472
H R3is H and RAis NH2 or OH, and R5 is NH2. 20

79. Use of an antivirally effective armunt of
(2' R) - 2' - deoxy- 2' helogenaged &, k% HY | owercplgsgyldgf Cy-Cs such as

550,00 O G ARSI g o of
et e, et s o
Yi sNorCH, Rl and K3 lewer ahk@epeidarfed such, aspﬂéé?)%@pg CH,CH,OH,
s 1 ncluding monophogphales.q (v, cl, Br, ) lower alkoxy of Ci-Cs, CO:H,
CO,R’, CONH,, CONHR’, CONR’, CH=CHCOH,

CH=CHCO,R’; and,

R’ is an optionally substituted alkyl of C;-Cy, (particularly when the

alkyl is an amino acid residue), cycloalkyl, optionally

10 substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl.

78. The use of claim 76, wherein

Base is selected from the group consisting of (a) or (b):

R R*
3
</ | = N R | X N
. A
i 1
15
(a) (b)
and wherein R! is H, R? is OH, R is H, R’ is H,
and R* is NH, or OH, and R’ is NH,.
20 79.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D) of the formula:
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di phosphate, triphosphate, or a stabilized phosphate
prodrug, H phosphonate, including stabilized
weékpisoepiaonat es, acyl, 10 includi ng optional | yPCT/US2004/012472
substituted phenyl and | ower acyl, alkyl, including
| ower al kyl, O-substituted car boxgal kylam no or its
pepti de derivatives, suRfgnate es i ncl udi ng al kyl
or arylalkyl sulfonyl, inchudigqg t hanesul f onyl and
benzyl, wherein the phenyl 'P~s_ optional ly
substituted, a lipid, 15 k Hshosphol i pi d, an
L or Damno acid (or racemﬁ:)b i xture), a
car bohydrate, a peptide | esferol, or other
pharmaceutical Iy acceptabl e |eaving group which when
admi ni st er ed wheraiivo i s capabl e of provi di ng a
conpound wherein RL is H or phosphate; R2 is H or
phosphat e; RBagf} seRBteBaron teEreipconkistingef | i nked wi th
cyclic phosphate group; R2 and R2i are independently
H Cl-4 alkyl, C 1-4 al kenyl, Cl-4 al kenyl, psvinyl,
N3, CN, d, Br, F, NO2, C(O)CXO 4a|ky|
C(OQqcCi_ 4 alkyl (OO d _4 al kynylB3 Cl 4
al kenyl), O C 6 2005/ 003147 PCT/ USH004/(012472
acyl), (XC1-4§ 1 ). C1l4 al kenyl), S(CON4 I),
S(C1-4 al kyI)I S(A-4 Bfkynyl) S(C14 al ke I)
SO(C14acyI),mSO(C14 al kyl), SQ(Cl-4 al yl),
SQ(C14 al kenyl) S02(C1l-4 acyl), S02(Cl-4 al kyl ),
S02(C1-4 al kynyl), SO2(Cl-4 alkenyl), 03S(ClL 5 4
acyl), 03S(Cl-4 al(®yl), 03S(d -4 al kenyl), (NH2,
NH(Cl-4 al kyl), NH(Cl4 al kenyl), NH(Cl-4 al kynyl),

NH( C1- 4 acyl )y is ot al kyl )2, N(CL-18 acyl) 2,
wherein al kyl, alkynyl’, alkenyl and vinyl are

? FCJ:It [ nglrl y Suti? mﬁgedaréf}anein ﬁi?qs;)ﬁatg}%?&i&%qﬁ&%gﬂosphate
al kyI ), (O Cl- Adlﬁﬂdéglﬂi{é )tnpﬁi{sg_lé% CzlilI( 4 s’albiiﬁe&’ Iphosphate prodrug,
2535’ Il? aS? '\éllzl gl( E}lﬁl Pﬁl) elateaamwm%a Stag?y@fdﬁam@épigﬂn)ates acyl,
gg g% j glcile?]yl ), %EL? Pﬁ%hﬁgllla?l ’y)sﬁgt%feé pq'lleﬁﬁrb)ﬁld)lower acyl, alkyl,

including lower alkyl O-substituted carboxyalkylamino or its

peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
adminisfered in vivo is capable of providing a compound
wherein R! is H or phosphate; R* is H or phosphate; R! and
R? or R’ can also be linked with cyclic phosphate group;

R? and R* are independently H, Ci.4 alkyl, Ci4 alkenyl, Cy4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(0)O(C1.4 alkyl), C(O)O(C-
4 alkyl), C(O)O(Ci.4 alkynyl), C(O)O(Ci.4 alkenyl), O(Ci4

176



10

15

20

25

30

SQ2(CLl-4 al kyl), S02(Cil-4 al kynyl), S02(Cl-4 al kenyl),
03S(C1 15 4 acyl), 03S(Cil-4 alkyl), 03S(Cil-4 al kenyl),

wolaRgs/obHeTl 4 al kyl ), NH(Cl-4 al kenyl ), NH(Cl4PCT/US2004/012472

al k|y;1yl) NH(Cl-4 acyl), N(Cl-4 alkyl)2, N(C1-4

acyl)2, OR7; R2 and R2' can | i nked oget her to

forma V|Onyl opt i Gad): (@ubsaﬁ)kxlht%gm L]??gy]é’( %ﬁb“ agyD), S(Ci4
N3, CN, Br, &?‘T@%’

i ndependent |y H h#@ﬁg. ncl-udi ng&;fl %ﬁg §D@C14acyl) SO

OR , SH, SR, NH2alR SO(R,2akymyher S@(Coy alhﬁnyl‘,)l SBZ(C14 acyl),

hal ogenated () S0t dlvh YEiGE fiin SR A, o0
CH=CH2, hal ogenat,e @cogégéﬂa’lkﬁ (bgggl: 35!11@?”' NHL,, NH(Ci4

C2-C6 such as 25
al kynyl of C2-C6 abuydh MH(@udﬂke%é),o@H@te@HRyFyl)ONH(Cm acyl),

5 e OB L O, S SR o . tcn

1) lover alkoxy ofan@liH, ar&tinallyCsfstitutéddyidN;, CXY-bhie to three
CONR 2, CH=CHCORH, 30 CH= R 177 WO 2005/ 003147

PCT/ US2004/ 012472 halegen ChrBoti BnNszCéQMQmﬂl@é) C(O)O(Cr4
i o aci d r s dubfolt S REbBE EIAVCS Banyd, OCuy
Tower  al kenyl of “GCs “@‘m”‘?”t Ty e oy S(C1
- or o L ona Su
acyl; 5 R6 is an @Bml)@ﬁmwal%w& Sﬁ(alt%%k%yi)y % -4 acyl), SO(Ci4
Copce. hydroxy SEAySQEB ) SO, i), §0uC1e b,
azido (N3), CHCN, SOi@(N&,alEjr]Z,I‘ﬂ}ﬂZz:(Cl &mmts,oz(cuaumnyl)’ 0:8(C..
fluoro: 10 or 11 pHaDeOREl-a): d0rbt Aty A NH(C1.
prodrug thereof, myflpr}@h .4 mk@nymhﬁm@{:ﬂmyﬁ?bl NH(C14 acyl),

acceptabl e carrier or 't treatnent or 7prg
of a West Nile viN@54i mll(gzbi,lbﬁﬁimmcyil)h@i andR can be linked

together to form a vinyl optionally substituted by one or two
of N3, CN, Cl, Br, F, I, NO;;

R, R* and R® are independently H, halogen inciuding F, Cl, Br, 1,
OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cgs such as CF;
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CHo,,
halogenated (F, Cl, Br, I) lower alkenyl of C;-C¢ such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-
Cs, lower alkoxy of Cy-Cg éuch as CH,OH and CH,CH,0H,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO:H,
CO,R’, CONH,;, CONHR’, CONR’;, CH=CHCOH,
CH=CHCO;R’;
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80. The use of claim79, wherein 15 Base is R4 R3
CLO 1~ and Rl is H R2is OH R2iisH R3isH RAdis NH2

wonro3osiand R6 is H 20 81. Use of an anti vir aPCy/usS2004/012472

effective anmount of a (2 R) - 2' - deoxy-2' - fl uor o-

2' -G et hyl nucl eosi de

structure: 1R inanoption ﬂh*ﬁpﬁs& aﬂqﬁ@%@@zww% when the
Base X 7 CH3 R ej.n Ba 80! cveloalk tionall
pyrim di ne base; I’S t? aE %OS %(le&m#\a'lﬂa ?\)Ifa?ylgy?a, yC’I—!\/\/p Y

(RS, or racem C)substitmg@, alkynlydarozf 0,Wsi opEenally, sabstitused lower

I; and, 5 R and R7 are pendent | s hat e,
i ncl udi ng m)nopho flé]zdéia ﬁys’tﬂ?ﬁ% i{t
or a stabilized phosphate pr odr ug, H-phosphonate

i ncl uding st atfi si aneaptidnplip spietitised elkyh dipk ludingniomstiafiyl), cyano

Thol g1 over - aiGB: CBheicT BrBCEL, Bt il dgre0m,

or its 10 peptide figrdi@h ylvmzpsuhil@@m@ THEN, CH2N3, CH,NH,,
including alkyl or aryla sl fonyl, 1ncludin

met hanesul fonyl  arf@HDEHEHs, CHAN&ES)z allkyae MWF‘HQ%QFEM@@ or
is optionally subsﬁltuted alipid, including a

phosphol i pi d, an L"8f®D-amino acid, a carbohydrate, a
peptide, a cholesterol, or other 15 pharmaceutically

accepfabl el SAUERGicATP WBcpbEd suhest prodrug thereof, optionally in a

pharmaceutically acceptable carrier, for the treatment or prophylaxis of a West

Nile virus infection in a host.

80. The use of claim 79, wherein

Base is

and R! is H, R? is OH, R* is H, R® is H, R* is
NH, or OH, and R® is H.

81.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D or B-L) of the structure:
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adm nistered in vivo is capable of providing a
conpound wherein Rl or R7 is independently H or

wohospoat4e; R and R7 can al so be |inked w t hPCcymiSem4/012472

phosphate group; or its pharmaceutically acceptable

salt or prodrug thereof, optionally in a 20

phar maceutical |y acceptgbhe carri @S€for the treatnent

or prophylaxis of a Wst Nihe irgs infection in a

host. 82. The use of claim ein Base is

sel ected fromthe group consi H3 179 WO

2005/ 003147 PCT/ US2004/ 01247; RAIRA R3 NLN NN R5
N-~O (a) (b) Yis Nor CROR3, FR4 and R5 are

i ndependently H, halogen including F, d, Br, I, 5

OH, OR , SH, v8iRrein ¢ 1sM—1RluneNR‘p2r1mIICbnEbaS§l kyI of

a-C6, halogenated (F, d, Br, 1) lower alkyl of

Cl- G5 such asy G srsORONEE, NJamwcm@ays & ra6nidg, C(W
such as CH=CHR, Ralogenated (F, O, Br, 1) Iowe

al kenyl vdierﬁ‘ﬁVCGSE,L@thrIGﬂﬂQ-Cl CH=CHBr and CH:CHI

| oner al kynyl of C2-C6 10 such as C=CH, hal ogenat ed

(F, d, Br, IR! a{rﬁVﬁrarélﬂ@éﬁMideﬁﬂly B2phdsphate Qhelludﬁiglmm)Ophosphate
of Cl- 06 such as CH2OH and CH2CH20H, hal ogena
c, Br, 1) |ower eﬂﬂﬂ%@@?hﬁs tophegphatenon & Stab%@? OSP ate prodrug,

S'O\I:E aﬁoc:lgﬁ onal I'y’ su?:})%ﬁ%q%@?%g% %lﬁigﬂhoré?bs acyl,

(particul arly wherintlodingapkiphallyssubstitatedrpheayli ahd lower acyl, alkyl,

of 208, opti onalhSidBEde Y EAleH: PotbRttted CitbokykfHamino oris

peptide derivatives, sulfonate ester, including alkyl or

arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R’ is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group;

or its pharmaceutibally acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable cartier, for the treatment or prophylaxis of a West Nile

virus infection in a host.

82. The use of claim 81, wherein

Base is selected from the group consisting of:
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al kenyl of C2-C6, or optionally substituted acyl. 20

83. The use of claim8l, wherein Base is selected from
woheosgosidp consi sting of (a) or (b): 180 WO PCT/US2004/012472

2005/ 003147 PCT/ US2004/ 012472 R4 R4 R3 ~NI ~N </Y

NN "Rs N(a) (b) and wherein RL and R7 are H R3 is

H and R4 is

NH2 & OH and R5 is NH2. 5 8®' Use of

an antivirally effgctive amount of a g3

(2'R)-2' - deoxyY ro- 2'-C methyl nutfeoshNde ((3-D

or (3-L) of tQe fbrrruga: Rio Base x H3 . N~C2F
RN

wherei n Base i8 N
Se, NH, N alkyl
wherein Wis

I NO 10 X is ONTSSaCH2,
CHW (R S, or racenmc), C(W2,
B¥a, Br, or I: RL and RCaré"\?‘\l

i ndependently H, phosphate, including nonophosphate,

83.

() (b)

Y is N or CH;

R3, R* and R’ are independently H, halogen including F, Cl, Br, 1,
OH, OR’, SH, SR’, NH,, NHR’, NR’,, lower alkyl of C;-Ce,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF3
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C,-Cs such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C,-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-
Cs, lower alkoxy of C;-Cs such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;i-Cs, COH,
CO,R’, CONH,, CONHR’, CONR’;, CH=CHCO:H,
CH=CHCO,R’; and,

R’ is an optionally substituted alkyl of C;-Ci, (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cg, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl.

The use of claim 81, wherein

Base is selected from the group consisting of (a) or (b):
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~phosphate; R2 is Ho

di phosphate, triphosphate, or a stabilized phosphate
prodrug, 15 H phosphonate, including stabilized

weékpisoepiaonat es, acyl, including optionally substriusaoedi2472

phenyl and | ower acyl, alkyl, including |ower alkyl,

O substituted carboxyal kylam no or its peptide

derivatives, sulforrtte ester, including alk or

aryl al kyl sul fonyl,] including methanesyidf on and

benzyl, 181 1003147 PCT/ US2004/ OTFA72N wher ei n

t he phenyl gr s gptionally substitute ?Jgépid,

i ncluding a phNsp prRs an L or D-am no rd Xor

racemc n1xtuﬂe) a carbohydrate a peptld a

chol esterol, &% other pharmaceutically acceptable

| eavi ng group which when 5 administered in vivo is

capabl e of providing ? conpound wherein Rl is or
phosphate; Rl and R2 or R7 can

I'so be |inked with cyclic. phosphat d R’
are i ndependent |y 4 Wbetait p&?‘fﬁh%f %ﬂﬁﬁkﬁg@s
| k | | , NO2, O QCl-4
%I(g;gc C(\C/)I)rc]){gﬁ I}%({)24 aﬁ%ﬂd) C(O)O(Cl 4 al Ey(/lng/lq)
a, 'y )
o Ci- §Fkanyie ottt af o Loy o

Y _ aeyl), SO(Cl4
e @&%@%&f&ld‘%@%% L)sf’?qél i kenyl ). S02(Cl-4
acyl) S02(C1-4 aIkyI) SCE(CJ 4 ggynyl) S02(C1-4
al kenyl ), 03S(Cl 15 4 a®b), 03S(E1°% alkyl), 03S(Cl-4
al kenyl ), NH2, NH(Cl-4 al kyjl ),XNH( Cl-4 al kenyl),
NH( Cl1-4 al kynyl), NH(Cl-4 a R? -4 al kyl) 2,
N(Cl- 18 acyl)2, wherein apKy nyl® al kenyl and
vinyl are optinally substitut N3, CN, one to
three halogen (O, Br, F, 1), , C(O)CXCl4aIkyI)
C(OQC1-4 20 al kyl), qqqu4men c(oQcC1-4
al kenyl ), q@iheﬂemacyl ), (Cl-4 alkyl), QCi1-4
al kenyl), S(Cl1-4 acyl), S(Ci-4 alkyl), S(Ci-4
al kynyl ), S(®asdisal kenyl), SO(Cl-4 acyl), SQ(Cl-4
al kyl), SO(Cl-4 al kynyl), SQ(Cl-4 al kenyl), S02(Cl-4
acyl), R%

0—2

—~

R3 | XN
Ao

N
e

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein W is F, Cl, Br, or I;

R! and R are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or

arylalkyl sulfonyl, including methanesulfonyl and benzyl,
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S02(Cl.4 al kyl), S02(Ci-4 al kynyl), S02(C1l-4 al kenyl),
BS(CL 25 4 acyl), 03S(Cil-4 alkyl), @BS(Cil-4 al kenyl),

wOolaRys/obH#C14  al kyl ), NH(Cl-4 al kenyl ), NH( Cl- 2CT/US2004/012472

al kynyl), NH(Cl4 acyl), N(Cl-4 alkyl)2, N(Cl-4

acyl)2, OR7; R2 and R2' can be |inked together to .

forma vinyl optionsreip thatphenylugeup by optienally sulstitused, a lipid,
N3, CN, d, Br, F, I, . .NO2: 30 .and R4 ar . . :
i ndependently H, HE?IB‘élé‘ﬁ q B@?SBE%}Pdd’F?an of} I%ram 7o agé]’ (or racemic
OR,, SH SR, NHanixbhiR, a bitbehydravech ppkie, Hichélest€iv], or other
hal ogenated (F, d, Br, 1) lower alkyl of Cl1-C6 such

as CF3 182 WO 20QBRrUpEEuticayT/ ¢ Olpoving gk Wwhich when

CH2CH2F, | ower alk . - SHC 1 d
hal ogenat ed (F, Cla, r,S%FF)dC%IO\?@)rO lé% E@%é}ecg?%%ggs%ccﬁmpoun
as CH:CHC% CH=CHBieréin R 'GEHTIdr phbsphate; &y iy br phosphate; R! and
C2-C6 such as C=CH, halogenated. (F, C, Br, | ower

al kynyl of C2 5 C& qrd%«é‘rana"i%?&fﬁm%fsd @ﬁllée’céﬁefﬁzsagate group;
CH2OH and CH2CH2OH, hal ogenated (F, d, Br, 1) |ower

oo © e R 5 B R & aomy,

substituted al kyl ahylOlis, @R, Ch®1iF,dUNa, |(O)OEB; 4 dileyl), TTO)O(C;.
al kyl is an am no acjd_resi dua, C

cl qal kyl_,

optional |y substi4 atksh, £(1)4 1-4o$1¥2?251b6¢e/(8§)((pbha*‘lllfe§‘yl)’ O(C14
substituted | ower k 0 - r 'No}

substituted acyl; bi s ﬁ'%%%(gz’ngiﬂ/‘?sau S?,i)f ﬁg&){ acyl), S(Ci4
al kleH(Si nﬁ' gdi ng |ﬂkﬁ),lﬁckyhlkynﬂ)€$ﬁg1-4 lémyl),sleﬁcll-w’jﬁ), SO(Ci-4
OCH2CH3, hydroxy net , or ofet

(CH2F), azi do (m@mmwﬂﬁzﬁhﬁ?%ﬁg‘eﬁﬁ%ﬁs?oﬁM acyl),
CH2N( CH3) 2, al kyn ' | ' i .
fluoro; or its phgsr(?rzgg%ts)]? 221 ig?igg%g%‘?g%lﬁgg%ﬂ“ %gcenyl)’ 0:8(C:
prodrug thereof, opaeydpaObS(Cia akylphBsShaevalkenil), yNH;, NH(Ci4

SRR TR T S Y SO
N(C14 alkyl),, N(C.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(Ci.4 alkyl), C(O)O(C14
alkyl), C(O)O(Cy4 alkynyl), C(O)O(Cis alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Cis acyl), S(Ci4
alkyl), S(Ci.4 alkynyl), S(C;.s alkenyl), SO(C;.4 acyl), SO(Ci4
alkyl), SO(C1.4 alkynyl), SO(Ci4 alkenyl), SO2(Ci4 acyl),
SO2(C14 alkyl), SO,(Cy.4 alkynyl), SO,(Ci.4 alkenyl), O3S(C-
4 acyl), O3S(Ci.4 alkyl), O3S(Ci4 alkenyl), NH;, NH(Ci4
alkyl), NH(C,.4 alkenyl), NH(C; alkynyl), NH(Ci4 acyl),
N(Cr4 alkyl)s, N(Ci.4 acyl),, OR’; R? and R* can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, CL, Br, F, I, NO;

R? and R* are independently H, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH;, NHR’, NR’;, lower alkyl of Ci-Cs,

halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF3
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25 85. Use of an antivirally effective anount of a
(2" R -2 -deoxy-2'-fluoro- 2'-C nethyl nucleoside ((3-D

wonros3okiu7of the formula: 183 WD 2005/ 003147 PCT/US2004/012472

PCT/ US2004/ 012472 R O Base O 7 CH3 RO F wherein
Base is R4 R3 k N Tt

O RL and R7 are
i ndependently H, pﬁ@sgﬂéE&F’i ‘Hd%ﬂ@“l Fadsptigheas CH=CH,
di phosphate, triphpsphateqd @ @, %r,al?) ld@%&%ﬁ@mﬁcé such as

prodrug, H phosphonate, 1ncluding stabilize

H phosphonat es, ac§H=CHGIcCHeHOMBroptd CHaCHY, lower alkynyl of C,-Cs
substituted phenyl and |o acyl , aé?/l 0 _.includjng

| ower al kyl, Osub@?ﬂtaﬁlpégﬁiélﬁﬁ’&%?‘i( =£Jr!i]%%Ib vsfeggikynyl of Co-
peptide derivativ 1Swhf AR eeter subigl e & H,OH
or arylal kyl sul %%y?‘,” inc?’{?’g?ngE %tsﬁanesﬁz%?ﬁaygﬂ 20H,
benzyl, wherein thedogehatag| (Fyr@udBr J) dpwenankioky of C;-Cs, CO.H,

substituted, a lipikd,,, i N i ng sphal 1 pjd, L

or D-am no acid, aé§§ear@bﬁg%r atcgc,)ﬁg%p’epﬁ(é@,{ 2a %]H_CHCOZH’
chol esterol, or othgecHeirraceutically acceptable

| eaving group which when administered in vivo is

capabl e of providing a conpound wherein RL or R7 is

i ndependent | yRHsan qptiosghasubstitiedaalklylRd C,-Ci, (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C,-Cq, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHs, OCHs, OCH,CHj, hydroxy methyl (CH,OH),
fluoromethyl (CHyF), azido (N3;), CHCN, CH,N;, CH,NH,,
CH,NHCH3, CH;N(CH3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a West

Nile virus infection in a host.

85.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D or B-L) of the formula:

183



can also be linked wwth cyclic phosphate group; 20 R3
and R4 are independently H, halogen including F, O,
weneostop3@H, OR , SH, SR, NH2, NHR , NR 2, | owretr/uakdoyioi12472
of A-C6, halogenated (F, d, Br, 1) |lower alkyl of
Cl-C6 such as CF3 and CH2CH2F, | mer al kenyl of C2-C6
such as CH=CH2, hal oger&ped (F, € Br, ) | ower
al kenyl of C2-C6 such as 184 WD 2 05/ 003147
PCT/ US2004/ 012472 CH=CHC1, d CH=CHI, | ower
al kynyl of C2-C6 such as C= 5%gnated (F a,
Br, 1) lower alkynyl of CZ-R , wer al koxy of Cl1-C6
such as CH2OH and CH2CH2CH, al ogenated (F, d, Br,
) lower al koxy of Cl-C6, CO2H, 5 CO2R , CONH2,
CONHR , CONR 2, CH=CHCO2H, CH=CHCO2R ; R 1is an
optionally substituted al kyl of Cl1-Cl2 (particularly
when the al lgpkreits an amino acid residue), cycloal kyl,
optionally substituted al kynyl of C2-C6, optionally
substituted kg s 10 al kenyl of C2-C6, or optionally
substituted acy or its pharmaceutically acceptable
salt or prodrug thereof optionally in a
phar maceutical |y acceptable caRrier, for the treatnent
or prophylaxis of a West Mje irus infection in a
host. 15 86. Use of an anti vi raI IW ef fective anount of
a (2'R-2"-deoxy-2'-fluoro- R -Clgethyl nucleoside
((3-D) of the formula: N H2 N WNAO OCH3 HOF or
its pharmaceutically acceptabb&,salt or prodrug
thereof, optionally in a pharraceutically acceptable

carrier, for the treatnment or iorophyl axi s of a West
Nile R! and R’ are independently H, phosphate, including monophosphate

diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
catbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group;

R? and R* are independently H, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH;, NHR’, NR’;, lower alkyl of C;-Ce,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF3
and CH,CH,F, lower alkenyl of C,-C¢ such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C,-Cs such as

184
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20 virus infection in a host. 185 WD 2005/003147
PCT/ US2004/ 012472 87. Use of an antivirally effective

wanosrndaf a (2' R)-2' -deoxy-2'-fluoro- 2'-C mePayius2004/012472

nucl eoside ((3-D) of the formula: G NN RIONN O

Rs 71 1~-CH3 RU wherein 5 R1 and R7 are epend
H, phosphate, incIQlé‘i‘(ﬁ@ ﬁﬁb@éﬁ‘ﬁfléﬂ{_g g Byﬁhaﬁgﬂ% of C2-Cs

tri phosphate, or a ]
H phosphonat e, i nét't ?438 Qflgg ]BE‘QZ}%W ﬁ@ @;ﬁg}zvggalkynyl of C;
acyl, including qp idwa! doxgudrsc- Clsltsﬁ@h amenmoﬂami CH,CH,OH,

Iomer acyl, alkyl, including |ower

O substituted car Bv@lqganam a(Fnlcﬁao Bsy I) 11@”%0315@&' iadfeCi-Cs, CO,H,
derivatives, sulf ON¢IRY adONRQI  CH=CHCO,H,
aryl al kyl sul fonyl%ﬁ ntl u i ng rret anesdl f onyl gnd ¢ 02
benzyl, wherein t¢@=QHER’;group is optionally

substituted, a Iipid i ncludi ng a phospholipid, an L

or D-amino a b@ufed MRNC A€y, (Barticularly when the
chol esterol, q%r ot Y ?laﬁgégh%ﬁr maceut | cal I y1 arczc(gptlguaryw ;

| eavi ng group whi cliikydhén anadmmn saad exesidue)i vycloalkyl, optionally

ndapendent [y H o BHEUEN BT RohAq e PRAARALY Supyuted lower

linked with cycli gurhigsph@Le 9t 8pibnadlydubdituted
optional ly substitut eg al kyl ¢ (i ngﬁngl ggul ower Z(I%Ey 1),

DR FE IR AN el

ieCHeNhEtiZh#nend bk prhylaxis of a West Nile

(optionally Ssttltuted) or fluoro and, or Its
phaznmmfmticmanla;boafccept able salt or pr odr ug thereof,
optionally in a

86.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D) of the formula:

LA
HO N 0

HO F

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable cartier, for the treatment or prophylaxis of a West Nile

virus infection in a host.
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25 pharmaceutically acceptable carrier, for the
treatnment or prophylaxis of a West Nile virus

wonbesawsa@n in a host. 186 WO 2005/ 003147 PCT/US2004/012472

PCT/ US2004/ 012472 88 Use of an antivirally effective
amount o -fl.uoro 2'-C.ne

a deox
nucl eosi %I% ( Eésﬁf’f éf aflﬂ‘é‘r%i]é’r sfifRctive @moug o%éxl%l'é -¢gqxy-2"-fluoro-
HO B_ @ity nBbY sm&@u }1«1:Yorﬂ1%?aept abl e salt or
prodrug tHereo optiohally 1na pharmaceutically
acceptable carrier, for the treatnment qt prophylaxis
of a West Nile virus infection in a hodt. 89. Use of
an antivirally effective anmount of ya

(2'R)-2'-deoxy-2'-fluoro- 10 2'- ucl eosi de
((3-D) of the formula: 0O N 3 NH H2. RbO X CH3
HO | wherein X is 0, SR! Se, al kyl, CHW (R,
S, or racemc), (W2, whejei is F, d, Br, or I;

and 15 R is H, phosphate,

gﬁi nophosphate
di phosphate, triphosphake

3l i zed phosphate

prodrug, H phosphonate, i budl stabilized

H phosphonat es, acyl, including optionally

substituted pheny]l and | ower acyl, alkyl, 187
wherein

R' and R are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R is independently H or phosphate; R' and R’
can also be linked with cyclic phosphate group; and,

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCHs, OCH,CHs, hydroxy methyl (CH,OH),
fluoromethyl (CH;F), azido (N3), CHCN, CH,Ns;, CH,NH,,
CH,NHCH3, CH;N(CH3),, alkyne (optionally substituted), or

fluoro and,

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a West Nile

virus infection in a host.
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WO 2005/ 003147 PCT/ US2004/ 012472 includi ng | ower
al kyl, O substituted carboxyal kylam no or its peptide

wdeoniswasi4ves, sul fonate ester, including al kyl POT/US2004/012472

aryl al kyl sul fonyl, including nethanesul fonyl and
benzyl, wherein the phenyl group is optionally
substituted, a lipid, 5 including a phospholipid, an L
or Damno acid, a carbohydrate a peptide, a

I(:ggl/??];er roguﬁj)s\ﬁ,nq t her ﬂ%& ewgltagﬁ(lé%x ﬁCC&%C}aé) d%oxy 2'-fluoro-
Caeaallﬁ?tﬂgrll@f?é@sﬂ'qu]ﬁ COHBHAEa: Wherein RL is H or

phospha t's pharnaceutlcally accept abl e salt
or prodrug thereof, optionally in phar maceutical |y
acceptable carrier, for the treatmgnt or prophyl axis

of a West Nile virus infectiogd host 90. Use of

an antivirally effective am)ug'(

(2'R)-2'-deoxy-2'-fl uoro- nq&hyl nucl eosi de
((3-D) of the formilgo_,0 N NHY <N&'N NH2 HO 0 /CHB
HO F 188 WD 2005/ 003147)PCH US 004/ 012472 or its
pharmaceutical Iy accept e s r prodrug thereof,
optionally in a pharnmac | c‘y3acceptable carrier,
for the treatnent or pr is of a Wst Nle virus
infection in a host. 91. e an antivirally ef fective
amount of a (2'R)-2'-deoxy-2'-fluoro-2'-

nudredsi plarpaseuticety RlCE?Ptél?let fdt Q8 REAdRUE F@il@;eg S@\p/hg@ally in a

R2 'pharmaceutically acceptable carrier, for the treatment or prophylaxis of a West Nile

virus infection in a host.

89.  Use of an antivirally effective amount of a (2'R)-2'-deoxy-2"-fluoro-

2'-C-methyl nucleoside (3-D) of the formula:

wherein

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)z,
wherein W is F, Cl, Br, or I; and

R! is H, phosphate, including monophosphate, diphosphate,
triphosphate, or a stabilized phosphate prodrug, H-
phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
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R6 12 1 ) CH3 2 F wherein Base is a purine or
pyrimdine base; Xis 0, S, CH2, Se, NH, N-alkyl, CHW

WORpos®o31@r racemc), C(W2, 10 wherein Wis FpCcTUS2@r/012472

or I; RL and R7 .are independently H, phosphate,

i ncl udi ng monophosphat e,  di phosphate, triphosphate
or a stabilized phededing \ﬁr@&ﬂgo-subﬁtgh@gﬁmggy@kylammo or its

i ncluding stabili ze at yl [ 921kl
optional l'y substllpu]?é‘g— %%%BW%M %’\%egtr% gcs:te ri&lflg&hg atot o
15 including | owe farﬁhlkyi ,suﬁb@t],bmdlﬁdjhgdnethanesulfonyl and benzyl,
car boxyal kylam no or its peptide derivativ

sul fonate ester, ivherqgithg PBPIWIgTBFP I%PQTl%‘Fail}'I substituted, 2 lipid,
sul fonyl, incl udi ape idangy benzyl - acid, a
wher ei n the phenyqu&g‘?‘glh ?s%glﬁ%p?lgﬁ fy subst it ut grdnmoa

lipid, includingcarbphpdptepl ipi dhepide,l ar Dhalmtml aciod other

(or racem c 20 mi ure), ar boh t| a

chol esterol, or otﬂaié‘imacﬁﬁ c@ﬁﬁ%’%ﬁq ;e%\"clﬁgp Whmh when
| eavi ng group whi %Bm‘iﬂ?t@redagtmvﬂbsfseéa%ﬁbl'enof/ !pi/cﬁndhﬁg a compound
capabl e of providing a conpound wherein Rlis

phosphate; R2 is hiereipRispHar phosphatend R2 or R7 can
aI SO be linked with cyclic phosphate group; 25 R2 and
or aji§ kﬁﬁh?ﬁ@@é&ﬁ@ﬂhj yacgﬁé)tﬁo‘le Asa loy| pro@iug4 tﬁéﬂe@ﬂybptlonally in a

enyl vin

C( @hﬁi(tmwtlcaalllb{)abge,pte(b@@@@l for the g]ektgne}lt OCQIOPQV]@&IS #f a West Nile

Clt alkenyl), O(Cl 4 189 WD
%aﬁ%&% £2004/ 012472 acyl), O(Cl-4 alkyl),
CXCl 4 al kenyl), S(Cl-4 acyl), S(Cl4 alkyl), S(Cl-4

al kynyl), S(Cl14 al kenyl), SQ(Cl-4 acyl), SQ(Cl-4
al kyl ), SO(Cl- al kynyl), SQ(Cl-4 al kenyl), S02(d -4

2 Keny1 Y0 0s etetanivgalt iy « GHR AR QXY'Z ~fuoro-

NH(C1-4 al k |
NH %?ffxlg):bh %&e&%@%of ?de'%hﬁula ( al kenyl ),

o)
N
NH
¢ |
N N/)\NH

HO—
/ _CH;
|

HO F
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N(Cl-4 al kyl)2, N(C1l-18 acyl)2, wherein alkyl,
al kynyl, al kenyl and vinyl are optinally substituted

woyposdo31@N, one to three halogen (C, Br, F, PLT/UNEDI/012472

C(OQC1l-4 alkyl), C(OQC1-4 10 alkyl), C(OQC1-4
al kynyl), C(O Q(Cl-4 al kenyl), ((Cl-4 acyl), Cl-4 )
al kyl ), oDis] pharmbdentivilly, agemable saliyon) progp(gltlwre%,| Rg,t;gqally in a

S(Cl-4 al kynyl), S(Cl1-. alken - 4 . :
SopBatgEeufiely peeeBlok coi iod e O ks of a West Nite
SO irffecteMlin a hoSIO2( C1- 4 al kyl ), S02(Cl4 al kynyl),
ggégai a: teny:g, 03S(C1 15 4 acyl), 03S(Cil-4 al kyl),

-4 alkenyl), NH2, NH(C1.4 alkyl), -4 ,
al keny| P1. NHUEE-2n agiikyaily offecig EROUILHE %K?’%%%"é‘i‘yaz -fluoro-2*-C-
al kyl Ci-4 yl 7. nd R2' can be |inked
to etﬂ?’é;nu?l\%o?%?@g 0\5%3%1 IO%?‘petﬁogﬁ%l?l y substituted by one
or two of N3, CN, d, Br, F, I, NO2; 20 R6 is an
optionally substituted ahkyl (incBagéng |ower alkyl),
cyano (CN), CH3, OCH3,
(CH2OH), fluoronethyl (CH2
CH2N3, CH2NH2, CH2NHCH3, g Hal kyne
(optional ly,substituted) Ror | flugro; 25 or its
pharmaceutically acceptable Kt or prodrug thereof,
optionally in a pharmaceutically acceptable carrier,
for the treatymidinor prophylaxis of a Dengue virus
infection in a host. 92. The use of claim91, wherein

Base is sele . f 1 Toll i sti f: 190 WO
3095/ 003147 g@??ﬁéz%uﬁfg’?fg@g‘%ﬂﬁg%% Sﬁesl nﬁl K| (a) (b)

N . i
oo S, 5, T LS Eremicy, oo,

wherein W is F, Cl, Br, or [; ‘

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R' is H or phosphate; R? is H or phosphate; R! and
R2 or R’ can also be linked with cyclic phosphate group;

R? and R* are independently H, C.4 alkyl, Ci4 alkenyl, C;.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(0)O(C1.4 alkyl), C(O)O(C;.
4 alkyl), C(O)O(Ci4 alkynyl), C(O)O(C14 alkenyl), O(Ci4
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OH OR, SH SR, NH2, NHR, NR 2, |ower alkyl of
Cl-C6, halogenated (F, d, Br, 1) lower alkyl of

wQ2eiBosvch as CF3 and CH2CH2F, | ower al kenyl POT/US2000612472

such as CH=CH2, halogenated (F, C, Br, 1) |ower
al kenyl of C2-C6 such as 10 CH=CHCl, CH=CHBr and
CH=CHI, |ower al kyeyl), SXCep-atley), sQ-aglkend). S(Cis acyl), S(Cis

hal ogenated (F, C r y C6

| ower al koxy of Cf!]%g’ §EJ((E:'¥14 Aa% 15‘%%3@@&4 acyD), SO(Cr-4

0SS NS O3 e 10 )
: , \ R 2, CH= , 5

CHECHORR : and, ROAG-eaikdhtSQollar4 %MW@&]%?W% 055(Ci.-

of Cl1-Cl2 (particul I ' '

acid residue), cyél %%}Ilykngb% !ﬁg{ryé,lgéﬁ(gb%s@ﬁngﬁeg@ﬂz, NH(C14

al kynyl of C2- 08, atipfl), OVHA(Cy; slikksyl),t NHED: 4 elkonyl), NH(Ci4 acyl),

al kenyl of C2-Cs, opt.j apa substityted a . 20

93. The use of ci éﬁ?@@l@}mm‘e&\@hws‘% eieElp Bfidl p 1y atkeny!

the group consi sti ( : : ; hr

005 008145 per USSR IEY il %ﬁbsasaﬁediﬁ'(l\lﬁ’\l A% ope to three

NNRs N | i (a) halwgendat] Bhef,eDnNQx, C60Y)(0ra alleyDrE(0)O(Cr4

2. 5 94, Use of MRaneind i g, Pl CeantReply OCu

(2' R)-2' - deoxy- 2" -£{yORE,, alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Cis
alkyl), S(Ci1-4 alkynyl), S(Ci alkenyl), SO(C1.4 acyl), SO(C1.4
alkyl), SO(Ci4 alkynyl), SO(Ci4 alkenyl), SO2(Ci4 acyl),
SOZ(C1-4 alkyl), SO»(Cj.4 alkynyl), SO2(C,4 alkenyl), O3S(C;-
4 acyl), O3S(Ci4 alkyl), O3S(Ci4 alkenyl), NHz, NH(Ci4
alkyl), NH(C14 alkenyl), NH(C;4 alkynyl), NH(Ci4 acyl),
N(Ci4 alkyl)s, N(Cr.4 acyl)s, OR’; R® and R” can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, C, Br, F, I, NO;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCHj;, OCH,CHj3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,N3;, CH,NHo,
CH,NHCH;, CH,N(CHs),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a

Dengue virus infection in a host.
92. The use of claim 91,

wherein Base is selected from the group consisting of:
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2' -G nethyl nucleoside ((3-D) of the fornula: Ri o Base

O RE R CH3 12 F 10 wherein Base is selected from
woOheosgosdp consisting of RA R4 Y ~ N R3 - < NPOTAS2004/612472

NOR O (a) (b) Yis Nor CH 15 Rl and R7 are

i ndependently H, phosphate, including nonophosphate,

di phosphate, triphggphate, or a stabilized

prodrug, H phosphogpate, including staldiz

H-phosphonatggi N including optiona
enyl an

substi t ut ed
2005/ 003147 P

fiosphat e

| ower acyl, alkyl,l 192 WO
Rel2472 including |

O substituted ¢arboxyal kyl amino or its peptli de
derivatives, §uffonate ester, including al Ky or
aryl al kyl sul fonyl, including nethanesul fonyl and

benzyl, wherein
substituted, a Ii

E}Be phenyl group is optio Iy
[

d, 5 including a phospholi1pid, an L

or Damino acid (or racemc mxture), a carbohydrate,
a peptide, a cholesterol, or other pharnmaceutically
acceptabl e | eaving group which when admnistered in
vivo i s capald & ¥br @Hovi di ng a conpound wherein RL is
H or phosphate; R2 is H or phosphate; Rl and 10 R2 or

R7 can al so be li
R%, R*

10

15

nked with cyclic p

and R® are independentlyhlg,s ﬁaﬂgtgeen rc?u%?ng F, Cl, Br, I,
OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Ce,
halogenated (F, Cl, Br, I) lower alkyl of C;-C¢ such as CF;
and CH,CH,F, lower alkenyl of C,-Cs such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C,-Ce
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C»-
Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO.H,
CO,R’, CONH,, CONHR’, CONR’;, CH=CHCOH,
CH=CHCO,R’; and,

R’ is an optionally substituted alkyl of C;-Ci; (particularly when the

20

alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cg, optionally substituted lower
alkenyl of C,-Cs, or optionally substituted acyl.

93. The use of claim 91, wherein

Base is selected from the group consisting of (a) or (b):
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R2 and R2' are independently H Cl-4 alkyl, Cl-4
al kenyl, Cl-4 alkynyl, wvinyl, N3, CN, d, Br, F, I,

WOIRRS/0G1@) O C1- 4 al kyl), C(O O(Cl- 4 al kyl), CPOIDSTD4M12472

al kynyl), C(OQ(Cl-4 al kenyl), 0(d-4 acyl), Q(Cl-4
al kyl), O(d-4 al kenyl), S(Cl-4 acyl), S(d-4 15

al kyl), S(Cil-4 al kywtyl), S(Cl-4 al kenyl), SR{Cl-4
acyl), SQ(Cl-4 allyl), SO(Cl-4 al kynylds S@Y Cl-4

al kenyl ), ), S02(Cl-4 alKky (C1-4

al kynyl ), 802%1 enyl), 03S(Cl- 4 ac I) 038( Cl-4
al kyl), 035( ClN a Ri NH2, NH(ClI -4 al
NH( C1- 4 al keny , NH(C1-4 al kynyl), NH(CL- 4|acy|) 20
N(C -4 al kyl) N(C1. 18 acyl)2, wherein al K¥f,

al kynyl , alkenyl and vinyl are optinally substituted

by N3, CN, one to three halogen (O, Br, C%)
C(OQC1l-4 al kyl), CQ%)O(C1-4 al kyl ), C(O)O(

| k I O Q C1- | k : -4 4
Z| k%”)y )0(8(1 Ztoéu waﬁw%ﬁre? l‘%tsli chlﬁﬁ% %(éﬁaﬁ%g

al kyl), S(Cl-4 al 4 ) ,SQ(ClL-4
acyl), SQCl-4 al @%%g@%oﬁ@%&nﬁ >SQ( C1- 4

al kenyl), S02(Cil-4 acyl), S02(d -4 al kyI ), SQ2(Cl-4
al kynyl), SOQ2(Ci-4 al kenyl), O3S(Cl- 4 acyl), OSS(Cl 4
al kyl), GBS(Cl-4 al kenyl), NH2, NH(Cl-4 al k

NH( C1- 4 94| kerjde)qf ath(m;ralm Ietifyq:ty\te) amoyt @f 34(26(%)372 yleogp2'-fluoro-
N(Cl-4 al kyl )2, )2, OR7; R2 and R2' can be
| i ﬁk@dnemﬁ’\é@’(wu&g&’f%roﬁt% 99??1'&}? optional ly
substituted by one or two of N3, CN, d, Br, F, 1,
NO2; 193 WD 2005/ 003147 PCT/ US2004/ 012472 R3 R4 and
R5 are independently H, halogen including F, d, Br,

I, OH OR, SH SR, NH2, NHR , NBage | ower al kyI o
Cl - Cb, haI ogenat ed (F, '%P Br ) |l oner al kyl of
Cl-C6 such as CF3 and CH2 ,O r al kenyl of C2-C6
such as CHCH2, 5 hal ogena% i GHPBr, 1) |ower

al kenyl of C2-C6 such as | CH=CHBr and CH=CH,
| ower al kynyl of C2-C6 suchrRfs CFCH, hal ogenated (F,
ad, Br, 1) Iower alkynyl of C2-

wherein

Base is selected from the group consisting of

R* R*
R3

Y- e NN
¢ 1L LA

N N R5 N @]
! ki

(@) ()
Y is N or CH;

R' and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,

including optionally substituted phenyl and lower acyl, alkyl,
192
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30

C6, lower al koxy of Cl-C6 such as CH2OH and CH2CH2CH,
hal ogenated (F, d, Br, 1) |ower al koxy of Cl-GCg,

wQeRH/001Q7 CO2R , CONH2, CONHR' , CONR 2, CH=CHCEeRHUS2004/012472

CH=CHCO2R ; R is an optionally substituted al kyl of
Cl-C12 (partlcul arly when the al k% IS an am no acid

resi due), cycl oal kKy¢lpdiogtoweradlkyl, ﬂbétltlltegtcéﬂ)oéb’kliihlﬁmmo or its

of C2-C6, optlonall ubst it ted I f
C2-C6, or optlonalq éti e(nlvta T ac ateR(].)eéte? 'ﬁﬁ&}ihmg aliyl - or

opt i onal I y subst i t%&gtyalshub%ﬁﬁélu@nggmbﬁm&su&bhyll jnd benzyl,
cyano hydr.ox t

yl
( CHZO-I) f | uor orré’t/hﬁyqbln(tga.maynylagz‘pgg ig ,qg}mn ibstituted, a lipid,

CH2N3, CH2NH2, I id
(optionally subst(}%%@}? @@B&glﬁ%uorg &g?%nmo acid (or racemic

pharmaceutical |y asxeptpbl earbolitdrai, prpmptldmg 4 lcholestkrol, or other
optionally in a pharrraceutlcally a %éble carrier

for the treatnent RWRIPIEHHAL éIX|a§°ecPFa W&%egmupuéVmCh when

infection in a ho us.e
. . t BEURE cable! 8F BrSMding a compound
wherein Base is 1%’%“@%63 oé/ 505147 PET Uszg%m 015472 P

R4 R3 N O and R iwhdrein®' isSI Okiph@phates RA is BBot phogphate; R' and
is NH2 or OH, and

antivirally eff ectR‘ZR\/g ﬂarﬁ%ﬁlsoéf?q‘é’kgg"”& cyélic phosphate group;

(2" R -2 -deoxy-2'-fluoro- 2'-C nethyl nucleoside (f3-D

or (3-L) of tRfeastRVietelindepemiatiaddeCi.walkyd€14 alkenyl, Ci4 alkynyl,

vinyl, N3, CN, Cl, Br, F, I, NO,, C(O)O(C1.4 alkyl), C(O)O(C-
4+ alkyl), C(0)O(C1.4 alkynyl), C(O)O(C1.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(Ci.4 alkenyl), SO(C1.4 acyl), SO(Ci.4
alkyl), SO(Ci4 alkynyl), SO(Ci.4 alkenyl), SO2(C1.4 acyl),
SO4(Ci.4 alkyl), SO,(C14 alkynyl), SO»(Ci.4 alkenyl), OsS(C;.
4 acyl), O3S(Ci4 alkyl), O3S(Ci4 alkenyl), NH,, NH(Ci4
alkyl), NH(Ci4 alkenyl), NH(Ci.4 alkynyl), NH(Ci4 acyl),
N(C1.4 alkyl)s, N(Ci.15 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(Ci.4 alkyl), C(O)O(Ci4
alkyl), C(0)O(Ci.4 alkynyl), C(O)O(Cy.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(C;.4 alkenyl), SO(Ci-4 acyl), SO(Ci4
alkyl), SO(C1.4 alkynyl), SO(Ci4 alkenyl), SOx(Ci4 acyl),
S04(C1.4 alkyl), SO2(Ci.4 alkynyl), SO(C1.4 alkenyl), O3S(C-
4 acyl), 03S(Ci4 alkyl), 03S(Ci4 alkenyl), NH, NH(C;4
alkyl), NH(Ci.4 alkenyl), NH(Ci.4 alkynyl), NH(Ci4 acyl),
N(Cy4 alkyl);, N(Ci4 acyl),, OR’; R? and R* can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, Cl, Br, F, I, NOg;
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R70 wherein Base is a purine or pyrimdine base; 10 X
is 0, S CH2, Se, NH, Nalkyl, CHW(R S, or racemc),

waeWsdp314nherein Wis F, G, Br, or |; and, RlLramaSE04/012472

are i ndependently H, phosphate, including
nmonophosphate,  di pho hate, triphosphate, or a
stabilized pmisph ardnn@;pen@nﬂydg,phajnmnemcludmg F, Cl, Br, [,

i ncluding stabili phon Y )

i ncl udi ng opti onalzcﬁg Zgﬁ’t y@h@ﬁ% i‘ﬂ% SOWeT alkyl of C1-Cs,
acyl, alkyl, inclygo @ﬁb’cé@ﬂerCla'E?yg loWeB Wil iof ;6T such as CFs
car boxyal kyI amno or its erivatives,

sul fonate ester, |andI©Ht(Eig2Falllefler @ﬂkenaﬂr Pf (s such as CH=CIL,
sul fonyl, includi net ha
wher ei n the phenqul%borg%ag c{fﬁ g ﬁ)ﬂ/@gﬁ%@{eﬁ& Oféjz -Gs such as

l'i pid, 20 includi rmiﬁcHUoscmeCHBrdndﬂHaecHr 1awm1kyny1 of C5-Cs
acid, a carbohydrate, Ee ptide, a cholesterol, or
other phar maceut isoeh B%IC%\ Hebalamr@tqdéﬁv(lh PrgPdapenalkyml of Cz-

Conpound " 155 wo S0 it o Gul] wRCROM 2k emcrmom

wherein RL or R7 imgldgeageerEel) BrHNolowdtosikbey @f GLCs, COH,
and R7 can also be Iinked with cyclic phosphate
group; or its pharGRdEut iCNHy, 6%3}5‘53& e “20r CH=CHCO,H,

prodrug thereof, L in a pharmaceutically
acceptable carri e:ﬁ‘)ﬁ 8&@(% treatment or prophylaxis

of a Dengue 5 virus infection in a host. 97. The use

of claim 96, Hﬁﬁraﬁ'o%tl@ﬁegg éu%st&ﬁfeﬁ@ﬂ?ﬂ oTl(Qletzf(parﬁbﬂuﬂy when the
consi sting of
alkyl is an amino acid res1due), cycloalkyl optionally
substituted alkynyl of C;-Ce, optlonally substituted lower

alkenyl of C»-Cs, or optionally substituted acyl;

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH3, OCH;3, OCH,CHjs, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,;N3, CHoNHy,
CH,NHCHj3;, CH,N(CH3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a

Dengue virus infection in a host.

95.  The use of claim 94, wherein

Base is
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10 (a) (b) Yis Nor CH R3, R4 and RS are
i ndependently H, halogen including F, d, Br, |, OH,
WORD05/08H47SR , NH2, NHR , NR 2, |ower alkyl of PCLAISB004/012472
hal ogenated (F, C, Br, 1) |ower al kyI of Cl-C6 such
as CF3 15 and CH2CH2F, | ower al ken of C2-C6 such as
CH=CH2, hal ogenated (F, d, Br, | oner al kenyl of
C2-C6 such as CH=CHC1, CH:ChBr CH=CHI, | ower
al kynyl of C2-C6 such as C=CH Yha nated (F, d,
Br, 1) lower alkynyl of C2- C&6, Io al koxy of Cl1-C6
such as CH2COH and CH2CH2OH, 20 h N ted (F, d, Br,
1) lower al koxy of Cl-C6, CO2H, , CONH2, CO\lHR',
CONR 2, CH=CHCO2H, CH=CHCOZR ; ad,R IS an
optionally substituted al kyl of Cl-C12 (particularly
when the alkyl is an am no acid residue), cycloal kyl,
optionally 196 WD 2005/003147 PCT/ US2004/ 012472

substituted al kyméhdq{l €21, @, st RMas iy REUbH, iR Uised
| oner al kenyl of C2-C6, 6or optional Iy substituted

acyl . 98. Th&NHise Ofl, mdaRmsgB wherein 5 Base is

selected fromthe group consisting of (a) or (b): R4

R4 Y~I-NR3--N,~~0 .,'-"~ NR5i O (a) (b) and
wherein RL and RC are H R3 is H and R4 is NH2 or

OH and R5 is NH2. 10 99. Use of an antivirally

ef f ecti \96. arrﬂjlﬂatofafn mt(vﬁ‘arky eﬁfectd\@oawomlt-qf Iau@rfﬂ -2'-deoxy-2'-fluoro-

2' - G- et hy| I 3- f the f |
R @- §g§1§th¥/1 nuc eCosEi%S( —D or(é-L) of the stg'u tm)e of the Tormila:

R'0 Base

CHs,
RO F
wherein Base is a purine or pyrimidine base;

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),
wherein W is F, Cl, Br, or I; and,

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
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2 R6 -CH3 2 F wherein Base is R4 R3I N iNLO 15 X
is 0, S CH2, Se, NH, Nalkyl, CHW(R S, or racemc),

waeWsdp314nherein Wis F, G, Br, or |; 197 WD PCT/US2004/012472

2005/ 003147 PCT/ US2004/ 012472 Rl and R7 are
i ndependently H, phosphate, _i,ncl udi ng nophosphate, _; 7
di phosphat e, tri phdssaie ordy lal@ﬁaﬁ}qeggiééfmﬂgﬁa%ﬁt%li and R
prodrug, H phosp PN 'Y | lshizRd .

UGRELS o L G o

H phosphonat es, acy

substituted phenyl_and | ower acyl, alkyl, i ngl udi. n .

| oWREr 1tg| Wg@u&%i‘)@f ialcﬁ?@%l\ﬁ% a?%%ﬂi apﬁéﬁ%‘i tﬁSrIeSﬁ gPtIéOI%uy mn a
. oot , .

g?%ﬁ%@ﬁdﬂ?s’dg}lﬁgabl WhiRRakE 1S hBitmehn 6} Priphglariskytt a Dengue

a nyl, 1 ncluding methanesul fonyl and
bewiryk infesttomriviathosthe phenyl group is optionally
substituted, a lipid, including a phospholipid, an L
or Damino acid (or racemc 10 m xture), a
car bohydrate, a peptide, a cholesterol, or other
phar maceuti cal |y acceptabl e | eavi ng group whi ch when
adni ni st9gr ed The wse vbclasn 86,peldreinof provi di ng a
compound wherein RL is H or phosphate; R2 is H or
phosphate; RlL and _R2 or_ R7 can also be |inked Wth
cyclic phosphate g3 selestedirom thergroup, ponsisting of:

i ndependently H, -4 alkyl, Cl-4 alkenyl; Cl-4

al kynyl, vinyl, N&R4CN, d, Br, F, I, N2, RO QCl-4
alkyl), QOQd- 4alkyl), Q(OOCL-4 alkydyl),
C(O Q(Cl-4 alg X CL- 4 | NN
sy A
. ww
(a) (b)
Y is N or CH;

R3, R* and R are independently H, halogen including F, Cl, Br, I,
OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF;
and CH,CH,F, lower alkenyl of C,-C¢ such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHCI, CH=CHBr and CH=CH]I, lower alkynyl of C5-Cs
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-
Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,0H,
halogenated (F, Cl, Br, I) lower alkoxy of Ci-Cs, CO:H,
CO,R’, CONH,, CONHR’, CONR’;, CH=CHCOH,
CH=CHCO,R’; and,

R’ is an optionally substituted alkyl of C;-Ci, (particularly when the

alkyl is an amino acid residue), cycloalkyl, optionally
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acyl), O(Cl-4 alkyl), Q(Cl-4 al kenyl), S(Cl4 acyl),
S(Cl-4 alkyl), S(Cl-4 al kynyl), S(C14 al kenyl),

waeBiood4acyl ), SO(Cl-4 20 al kyl), SO(Cl-4 al kpayius2004/012472

SO(Cl- 4 al kenyl), S02(Cl-4 acyl), S2(Cl- 4 al kyI)
SQ2(C1-4 al kynyl), SO2(Cl-4 al kenyl), 03S5(d - 4 acyl),
03S(d -4 al kyl), @3 bytitnted alkxwsiyef) CorGep 09%9(1@!)! ubstitiited lower

o) el MG 4

al kynyl , al kenyl 25 and vinyl are optinally
substituted by N3, CN, one to three halogen (O, Br,
F, 1), N®2, C(OQGC-4 alkyl), C(OQCLl-4 alkyl),
C(O QO C9gd alRnerusk bf clalrope) Wlierdinal kenyl ), O(Cl- 4
acyl), O(Cl-4 alkyl), Q(Cl-. alkenyl), S(d-4 acyl),
S(C1-4 alkyl), fom IR Srdu c@ﬁslfs@l lo¥ (a) or (b
SQ(C1-4 acyl), SO(]%Jls is%(l)é%éayky ), Cﬁ 'ﬁg ()) )
SO(Ci -4 al kenyl), (¥(C1 4 acyl), S@(CI 4Ral kyI ),
S02(Cl-. al kynyl), =O2(d -4 al kenyl), 03S(C¢ 4 acyl),
03S(C1-4 al kyl 03K(d -4 al kenyl), NH2R3 N 4

al kyl), NH(d 4/a enyN) NH( C1- 4 al kynyl) ]| NH('C1- 4
acyl), 198 2005/ 03147 PCT/ US2004/ 01242 Cl-4
al kyl)2, N(C1_ i‘i'acym 2 RER7; R2 and R2' canNe I'Pnked
together to fQum a vi nyI optionally substi tJJ,t,.ed by one

or two of N3, 'CN, d, Br, F, I, N®2; R3 and R4 are
i ndependently H, hal ogen i ncluding F, d, Br, I, OH
5 R, SH SR, NH2, ;{yHR' NR 2, |ower al kyl o{b)Cl-Cs6,
hal ogenat ed (F a, Br Iovver al kyl of Cl-C6 such

as CF3 and C2CHZ[, g\%}%\{)ﬁ%ﬁi aﬁ&@y eoﬁf{ﬁzgls% H(ﬁ*@s

CH=CH2, hal ogenate ower aI enyl
C2-C6 such as CHIHChr OBH=6HR? 1saﬁH2 CH=CHI, | ower
al kynyl of C2-C6 10 such as C=CH, hal ogenat ed (F, d,

Br, I) |%$a}%ek%f‘%_|2aﬂfwﬁﬁy HectivOWRburit! &%YZ%" -2 %D@-Z’-ﬂuoro-

such as hal ogenat ed (F,
1) -oamethsd kmlgbscﬁe (Bp GO6B-LLaPHe forB@RR , CONH2, C(]\IHR”
CONR 2, CH=CHCO2H

R0 Base

Xl
R2
R6 I /CH3
RZ F

wherein

Baseis

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein W is F, Cl, Br, or I;
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CH=CHCO2R ; 15 R is an optionally substituted al kyl
of Cl-Cl2 (particularly when the alkyl is an am no

weachd/oosr due), cycl oal kyl, optionally substi Para82004/012472

al kynyl of C2-C6, optionally substituted | ower
al kenyl of C2-C6, qr optionally substituted acyl;
i s an opt i ond'lapdRlree independeniiydl) P1(qSﬁh@t&dpﬂﬁdmg\mmphosi’hate

ﬁL t(ﬁlw) (8@?}% 20 T‘#@}Qﬁ% %P% gﬁlgrhzgi%;ﬁ@%ate prodrug,

CHCN, CH2N3, CH2N hos@lﬂaﬁ&t@l'lﬁlch@r@\l(saﬁﬂ)z%d Hiphpsphonates, acyl,
(optionally substituted), or

phar naceutical | y d%@B‘EP&BPBO@é]IYtSHBFmBﬁegdﬁhﬁ’@ylt%rlgl‘{?r acyl, alkyl,

optionally in a §’t cat & vallcv] s
carrier, for the t%r?(éla@ﬁént or p?qoph a%ﬁs é:?ﬂJo Ybe yammoo

virus infection i rpeptldt&)sdenvﬁﬁ@es Usidfombtearestent |1n¢1udalngy alkyl or
effective anount of

2' - C-nmet hyl nucl e&gylaléWE @?F?fﬂné’r "E“gu‘il)lg o’fﬂe{hﬂléesflg?ﬂé(}l god benzyl,

199 WO 2005/ 00314 1244 fomaRLsBstitlited, a lipid,
CH3 R wherein nglgg{slqg%%éﬂfql\é%%l?\rlaﬁ y SEIeRsl gr% e,ia i

are i ndependent| y 1h¢luqhhg$ppiaispholimd;,l amdL ey D-amino acid (or racemic

nmonophosphat e, [ hat e tr| hat or
stabilized phosph d&é{%ﬁ bl }Hd?ae pepﬁde, 4 cRolesterol, or other

pharmaceutlcally acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R' is H or phosphate; R* is H or phosphate; R! and
R? or R can also be linked with cyclic phosphate group;

R? and R* are independently H, C;.4 alkyl, Cy.4 alkenyl, Cy.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(0)O(C;-4 alkyl), C(O)O(C;-
4+ alkyl), C(O)O(Cy.4 alkynyl), C(O)O(Ci4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Cis acyl), S(Ci4
alkyl), S(C1.4 alkynyl), S(C14 alkenyl), SO(Ci.4 acyl), SO(Ci4
alkyl), SO(C;.4 alkynyl), SO(C;4 alkenyl), SO2(Ci.4 acyl),
SO,(C1.4 alkyl), SO(C1.4 alkynyl), SO,(Ci-4 alkenyl), O3S(Ci1-
4 acyl), O03S(Cy14 alkyl), O3S(Ci4 alkenyl), NH;, NH(Ci4
alkyl), NH(C;.4 alkenyl), NH(C; alkynyl), NH(Ci.4 acyl),
N(Ci4 alkyl),, N(Cy.15 acyl);, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO,, C(O)O(Ci4 alkyl), C(O)O(C14
alkyl), C(0)O(Ci4 alkynyl), C(O)O(Cis alkenyl), O(Ci4
acyl), O(Ci.4 alkyl), O(Ci4 alkenyl), S(Cis acyl), S(Ci4
alkyl), S(Ci.4 alkynyl), S(C;.4 alkenyl), SO(C1.4 acyl), SO(Ci4
alkyl), SO(C1.4 alkynyl), SO(C;+ alkenyl), SO2(Ci4 acyl),
SO4(C14 alkyl), SO,(Ci4 alkynyl), SO,(Ci4 alkenyl), O3S(C.
4 acyl), 03S(Ci4 alkyl), O3S(Cy.4 alkenyl), NH,, NH(C;4

alkyl), NH(C,4 alkenyl), NH(C;4 alkynyl), NH(Ci4 acyl),
198
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phosphonat e, including stabilized H phosphonates,
acyl, including optionally substituted phenyl and

woOawsrooziayl , al kyl, 10 including | ower al kyl, PCT/US2004/012472

O substituted carboxyal kylam no or its peptide

derivatives, sulfonate ester, including alkyl or , :
aryl al kyl  sul f onN(Cii nelkyidp. Njcnmtaﬁdheéﬂf %Wgalﬁﬂzdcan be linked
benzyl, wherein the QHg,i - Fpﬁrﬁ@ ‘Mted b tw
substituted, a li E?%F}qu?ﬁg?f%rg%g 1°§H§‘2% ol I %)t{’l%,e ar?’ ctne or two
or D-am no acid, afdog/ONhgUBalE, I N(peptide, a 15

chol esterol, or other pharmaceutically acceptable

| eavi ng group , whi ch when administered in vivo is

capabl e of pRowndiRgars indepapdsntly Fealesen ingludingds Glg Br, I, OH,
i ndependently H or, hake; , €a f Cy-C
linked with cycli Qﬁﬁhgﬁ’ E%Upﬂ;i%ﬁﬁﬁdz’ Hgflef QY of C1-Co
i ndependently H, haloggened (15! CidiBrg)Hower allBi of IG;-CHsuch as CF;
OR, 20 SH, SR, NH2, NHR NR 2, |ower .al kyl of : .
Cl- C6, hal ogenat edmd(@ﬁ@%ﬂ dower yalkegik of ad:lzéﬁ sgeh as CH=CHy,
Cl-C6 such as CF3 SA%P:;BF MoK @iy bf €- ch as
such as CH=CH2, ha{]?g%gna{ e ’(E,l’ %9\,/\'68?, ) I%),Wer@%égssu

al kenyl of C2-C6 UHHCHE!, GESEHBr aGIEHECHE daweCHkghl of C-Co
| ower al kynyl of C2-C6 such as C=CH, halogenated (F

25 d, Br, 1) | owskclpsGrGH, Bilogenatsg (Fy Ghett: i1RweyAllsynyl of Cr-

C1-C6 such as 20 31AA 2462CH, CH,OH
CH2OH and ww&sﬁ”@ﬁ%@#}&% EZIF,BGngl,ﬁ %r@ﬂlf?ﬁl over o o
al koxy of Cl-C6, HalbpddatedRRCl, BENH2 lovaoNHROxy GONR-Cs, CO-H,
CH=CHCC2H, CH-CHCCZ2R ; R _is_an iLopal | Stitute

al kyl of Cl-C12 (p&8 cu|%f-JPW2mg32) ; 5&8m§|2’i ‘ngHCOzH’
ami no acid resi dugjp— pb.kyl, optionally

substituted al kyﬁ% %%{% C6, optionally substituted

| oner al kenyl of C2-C6, or optionally substituted
acyl . or its Rhanipeaohiledubytitatedeyiityd olf €@y, t(particularly when the

prodrug thereof, optionally in a pharngceuticall .
acceptabl e carrier2kylofs t#e a_fnr“é%l_t?’?é‘htre u&, o&?@‘?%&ﬂs optionally
of a Dengue virus suﬂ,%hﬂn@ﬁ eﬁjdﬁﬁ)ti‘ %f? (%(f];?%tptioﬁﬁiy skisRit@bd lower

an antivirally effective anp
(2' R)-2' -deoxy- 2" -dlkengl of @;-C&or optionally substituted acyl;

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CHs, hydroxy methyl (CH;OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH;N3, CH,NHo,
CH,NHCH;, CH,N(CH3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a

Dengue virus infection in a host.

100. Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (§-D or B-L) of the formula:
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met hyl nucl eoside ((3-D) of the formula: NH2 N HO

LN'LO OCH3 HOF 15 or its pharmaceutically
weacospoaial e salt or prodrug thereof, optionall pCrus2004/012472

phar maceutically acceptable carrier, for the treatnent

or prophylaxis of a Dengue virus infection in a host.

102. Use of an antivirakly ef fectB anmount of a

(2'R)-2'-deoxy-2'-fluoro- 2' - C-pet hyl nucl eosi de

((3-D) of the fornula: C 0 3 ROONN O R6

, I 1CH3 RO 201 WO 2005/ 00 CH$2004/ 012472

wherein R and R7 are independently H, phosphate,

i ncl udi ng nmonophosphate, d¥fhosphate, triphosphate,

or a stabilized phosphate prodrug, H phosphonate,

i ncludi ng stabilized H phosphonates, acyl, 5 including

optional Iy substituted phenyl and I|ower acyl, alkyl,

i ncluding | oWdered] kyl , O substituted carboxyal kyl am no

or its peptide derivatives, sulfonate ester,

i ncludi ng al Bgseior aryl al kyl sul fonyl, including

nmet hanesul f onyl and benzyl,

R4

R3
L |
N 0

[]

R! and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug, H-
phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
pepti)de derivatives, sulfonate ester, including alkyl or arylalkyl
sulfonyl, including methanesulfonyl and benzyl, wherein the
phenyl group is optionally substituted, a lipid, including a
phospholipid, an L or D-amino acid, a carbohydrate, a peptide, a
cholesterol, or other pharmaceutically acceptable leaving group
which when administered in vivo is capable of providing a
compound wherein R! or R” is independently H or phdsphate; R!

and R’ can also be linked with cyclic phosphate group;

R? and R* are independently H, halogen including F, Cl, Br, I, OH, OR’,
SH, SR’, NH,, NHR’, NR’,, lower alkyl of C;-Cs, halogenated
(F, Cl, Br, I) lower alkyl of C;-Cs such as CF; and CH,CH,F,
lower alkenyl of C,-Cs such as CH=CH,, halogenated (F, Cl, Br,
D) lower alkenyl of C,-Cs such as CH=CHCI, CH=CHBr and
CH=CHLI, lower alkynyl of C,-Cs such as C=CH, halogenated (F,
Cl, Br, I) lower alkynyl of C,-Cs, lower alkoxy of C;-Cs such as
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wherein the phenyl group is optionally substituted, a
lipid, 10 including a phospholipid, an L or D-am no

wacehw/0oz47 car bohydrate, a peptide, a chol est er 8CT/US2004/012472

ot her pharmaceutically acceptabl e | eaving group which

when admi nistered in vivo is capabl e of roviding a
compound wher ei nCROBrnKRCHCHjp épéqmeaWCF (F, QL33 I) lower alkoxy
phosphate; R and 7 e | ]

cyclic phosphate 8$bub agggE%B%R§ﬁan %g#?%ha Pﬂ&ﬂi CONR®,
substituted al kyl CHFOEIQOdHNGH-CHEIOBRPkyl ), cyano

(CN), CH3, OCH3, OCH2CH3, hydroxy nethyl (CH2OH),

f I uor onet hyl g ( ¢HaF), u&ﬁug QuitsiRited SIRGNof @sz}gs(pamw when the
CH2NHCH3, CH2N( CH3 B yne (optionally substltut él

or 20 fluoro anda1 ris pR @nﬁlﬁéﬁﬁﬁ%@}t@@é{ﬂp?k&]@ew bstituted

salt or prodrug t bi¥y kbs@ruted lower alkenyl of Cy-Cs,
pharmaceutical l'y %g@tgk()’? % rrlhe}/y fcs)r t he treatm}e’nt e

or prophyl axis of oraopﬁien@lyesubstmtt@rtathf ection in a host.
103. Use of an antivirally effective anount of a

(201R)1t52 phd8Rraatl | B@eptabld’ st - & ngbiiyp musdofosiptiendlly in 2
of the formula: 202 WD 2005/003147

thaugmgmad)lqueptabtg cagyiqy fon thedraqtment ey aqghylpﬁs 8F I]Zteggue virus

@E ﬂhdﬁcﬁ“y acceptable salt or prodrug thereof,
ronally 1n a pharnaceutlcally acceptable carrier,

for the treatment or prophylaxis of a Dengue virus

infection inga {)]Pa"‘i%ann@?%&:sffegﬁ@e dﬁﬁoﬁpoﬂf‘ 2 RILFAbdxy-2'-fluoro-2'-C-

ef fecti ve anbun | uor o-
methyl nucleoside (B-D) of the formula:

LA
HO N O

HO F

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a Dengue

virus infection in a host.

102. Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside ($-D) of the formula:

Cl
N IN
/4
o
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2'-C-nmethyl nucleoside ((3-D) of the formula: O N </
I NH-~~NNNH RO X /CH3 HOF wherein 10 X is 0,

wWe2003H83148e, NH, N-al kyl, CHW (R, S, or racem eLT/US2004/012472

C(W2, wherein Wis F, d, Br, or I; and RL is H,
phosphate, including monophosphate, di phosphate,
tri phosphat eyhaeina stabilized phosphate prodrug, H
phosphonate, including stabilized H phosphonates,

acyl, 15 i ncﬁ“ﬁim ﬁ@ﬁﬁd&ﬂa{deﬁtlfElb%hd)sfphht%dmﬁlmamgl mallitij)hosphate

Iomer acyl, alkyl, includin ower ¥
O substi t ut ed carcbplxgsahkty,l hawphate, Pt § stabiized qhosphate prodrug,

derivatives, sul ;1191: %lt § %t%r indif] @ihgds!tﬁg ?é ﬂ-plgc%sahonates, acyl,

aryl al kyl sulfon nesu

benzyl, wherein ffnbﬁdﬁigaﬂmlongl}omstlﬁltaﬂpphenyhdtﬂdylower acyl, alkyl,
substituted, a lipid,., 203 WO 2005/ Q03147
PCT/ US2004/ 01247 2inclhudingdaratalkyl ﬁb%"gﬁ%ﬂtiﬁ gprboyyalkylgmino or its

D-am no acid, a 'iaghﬁﬁﬁ@a&ﬁes &Htéjeesté} mcludlng alkyl or

chol esterol, rrracéutl cal 'y accept abl
| eavi ng group V\,hl miyla\ﬂt}ensulﬁ:dm mmsmdngdmerﬂianemifqnsl and benzyl,

capabl f

Phoaphat o: or 1 ¢ SYBHERECRE ARy PR apane sty 2 tiid
prodrug thereof, Rleflféi ghy ﬂdgpgohpq@ardﬁaqgubf CBLdnfino acid, a
acceptabl e carrier the treatment or prophylaxis

of a Dengue Vi r usarboifydcdte,on ai npeptidsst .a 10c terlse @f other
an antivirally effective a

unt of . .
(2 R)-2' - deoxy- 2’ PHAFGFHicaNY casseipble quingogigpp Which when
((3-D) of the forghRistered in vivo is capable of providing a compound

wherein R! or R’ is independently H or phosphate; R! and R’
can also be linked with cyclic phosphate group; and,

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHs, OCH;, OCH,;CH3, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH,N;, CH;NH,,
CH,NHCH3;, CH,N(CH3),, alkyne (optionally substituted), or

fluoro and,

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for the treatment or prophylaxis of a Dengue

virus infection in a host.

103. Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D) of the formula:

202
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O NNH NNH2 HOO/CH3 HOt or its
phar maceutically acceptable salt or prodrug thereof,

wopbismaalsly in a pharmaceutical ly accept abl e earmiSernd/012472

for the treatnent or prophylaxis of a Dengue 15 virus
infection in a host. 106. Use of an antivirally
effective anmount of a (2'R)-2'-deoxy-2'-fl uoro-
2'-C-nethyl nucleoside ((3-D) gpf t formula: 0O N NH
</ I NNNH2 HOO/CH3 HO't WO'12005/ 003147
PCT/ US2004/ 012472 or its pharﬁéc utygilly accept abl e
salt or prodrug therggf, optiofall n a
pharmaceutical Iy acceptgble cafrier, for the treatnent
or prophylaxis of a West virus infection in a
host. 5 107. The use cla rein the antivirally
ef fective anobunt of (2'R)
-deoxy-2' -fluoro-2'-CHet hyF nucl eoside is
adm nistered in conbination or alternation with at
| eagyt i@nghirhRaéurizally Secegtisld falonort peodyng uﬂlemmlﬁ,sio@tibnrgly in a
of : interferon, including |ntegferon al ph

i ntrbhereacsHtieallyhaccopiably Cﬁ&f‘% for dhe jtreplongng 0 rPfOP%YlaXiS of a Dengue
|ngg eLRRideh & hdspt erferon gamma, interferon tau and
interteron onega; an 10 interleukin, including

|nterleuk|n 10 and interleukin 12; rlbavirin;

interferon alpha or pegylated interferon alpha in

conbination with ribavirin or levovirin; levovirin;, a

104. Use of an antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-

2'-C-methyl nucleoside (B-D) of the formula:

N
NH
¢ |
N N/)\NHZ

wherein

X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein W is F, Cl, Br, or I; and

R! is H, phosphate, including monophosphate, diphosphate,
triphosphate, or a stabilized phosphate prodrug, H-
phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
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protease inhibitor including an NS3 inhibitor, a
NS3-4A inhibitor; a helicase inhibitor; a polynerase

wonmislwosiar i ncl udi ng HCV RNA pol ynmer ase and NSBB8T/US2004/012472

pol ymerase inhibitor; gliotoxin; an |IRES inhibitor;

and antisense ollgonucleotlde a 15 thlazolldlne _ ,
derivative; a benzeslidingea phesphelipide; amnét gy D-amino acid, a
nucl eosi de, nucl eqgsj, d odr ug or cl eosi

derivative; a 1l-a ﬁ(ya(lhlé{er cy c?%eg%g%e %an cgﬁlte Stgg?l’d o  other
i ncluding vitamn Earrﬁdl:@ﬁﬂl@ﬂ? aad‘@fdbwjllesvmg picup whlch when
aci d; N-(phosphonoacetyl) L- aspartic acid;, a

benzenedi car boxani adminipigtedatbeHiyPi 6 capRble gf providing a compound
benzi m dazol es; ggﬁkpusﬂkgghggﬁggulln inhibitor; a

prophyl acti c vaccine; an i mu ator, an 20 | MPDH

i nhi bj tor; S|be phos i dyl.cholin hyt osope; and .

rry@as Pl iR SRRy PRGNS AL 3 4RO Br oD Fapotally in o
lerﬁa%lﬂ%t}’caﬁ fRE %dtézﬁe @Eﬁli’fé{:'tfof’fthé #8tment or prophylaxis of a Dengue
eoxy uor C net’hyl nucleoside 1s

admms ftfestiod in @ hostnbi nation or alternation with at

| east one treatnment selected fromthe group consisting

of. 25 interferon, including interferon al pha 2a,

interferon al pha 2b, a pegylated interferon,

interferon beta, interferon ganma, interferon tau and

i nt erf er6h. ofisganf anantivirally lefaitive, arowit wdian@'R)-2'-deoxy-2'-fluoro-

i nterleukin 10 and |nterle§k|n 12; ribavirin;

i n2eFraebnl rickesidedp-D)of thedpwptlpnt er f er on al pha in

conbination with ribavirin or levovirin;, levovirin;, a

protease inhibitor including an NS3 i ibitor, a

NS3-4A inhibitor; a helicase 30 ipnhibi a

pol ynerase inhibitor including yner ase and

NS5B polynerase inhibitor; gli | RES

i nhi bitor; and antisense oligonu e, “aH, 205 WO

2005/ 003147 PCT/ US2004/Hm-2472 . t h] azol i di ne

derivative; a benzanilide, ynme; anot her

nucl eosi de, nucl eosi de pr Ghlscl eosi de

derivative; a 1-am no- alkyldycldhexane an anti oxi dant

including vitanin E squal BRe; dmantadine; a bile

aci d; N (phosphonoacetyl)-L- aspartic acid; a

bewz eite dplzamberutioalje: acpepitytdelesajl ior prodeng ghereof, optionally in a

benzi m dazol sin; eta tubu '

o Do rasny ssenustie eamit Bris Ertsabp D probfakis sty Dengue

I NRAAREL {fFEotionlih ¥Ihos: phosphat i dyl chol i ne phyt osone; and

mycophenol ate. 109. The use of claim43, wherein the

antivirally effective anount of

(2 R) 2' 106eo>q/se25f dnl amwuany eﬁemmomaf@o@@é idgoxy-2'-fluoro-
E; 13 d|r1co ina 110 alternation with at

egg Yi¥ e gF 8“??8n1the group consi sting

of : interferon, |nclud|ng interferon al pha 2a,

interferon al pha 2b, a pegyl ated interderon,
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interferon beta, interferon ganmma, interferon tau and
interferon onega; an interleukin, including

wonb@rdsdki n 10 and interl eukin 12; ribavirin; PCT/US2004/012472

interferon alpha or pegylated interferon alpha in

combination with ribavirin or |evovirin; levovirin;
15 opr ifs eldfslanamtlballyb raceapiatieli sgf A RESIrY g Hherephy Optéonally in a

in Il??lgt?rfalg ol r&?eﬁﬁdbwn&%i? g?g?ﬂé%eglf or grc%gglégﬁ (A%CWest Nile

polvm[mohﬁﬂhmbgtor gliotoxin; an I RES inhibitor;
and anti sense oligonucleotide; a thiazolidine

derivative; a benzanilide, a ribozyne; another
nucl eosi de, nucl eosi de prodrug or nucl eosi de

derivative; a_ 1-am | k hex ti oxi da ,
20 i ncl U8V ng Wietussic HE% é’lﬁ’ﬁ%/ 31 aﬁﬂ%ﬂﬁ? ﬁaq gty ag}qug Por @R)-
achdge Ny (! I?fﬁgﬂf‘?’”@ }yll huéleoﬁ&é’aﬁrst h@mafistehed@in combination or
beAzenedi ca oxanl yadenylic acid; a

benitbmitiar ovigs at 1¢asyrm3| tmatlaelhieseieqt@b dioinn theIgrenn eensiging of:

prophyl acti c. vaccine, an.i dul a

e S AT ST B s o,
W%@ff&%ﬁl 8L, iRferfoAR gdiehalSitepfers abun ARl iBAE®NN omega; an
the antivirally effect fve amount of

(2 m):ﬂaﬂqmsmdydmg-lmedom@n 40. a@drmtenlyukln J&r eibayiga; jngerferon alpha

d ti i i1 h: o
?egg Be%h%[r ‘?Pg%{? gﬁ,@g ?%%@@&‘%?% Y ﬁéﬂ%ﬁ'ﬂgﬁgﬁ‘é\%}g&rﬂ% levovirin; a
of proteateeimhiten ,md:lﬁ@llng da NS tisHibigorpra AISGHEA Aahibitor; a hellcase

| nterferon al pha 2b, pegyl ated interferon
i ntidhibiderore e erqsm ’éllhft%ﬁ% ringfading, HCM M‘%r?ﬂ%@ﬁ@s‘%\ﬁ&d NS5B
|nt [ [

tpg }ilﬁ g ?glf laﬂ [E?Eq%bﬁ?rl gg% H}%?éﬁﬁ& oligonucleotide; a

I nttﬁﬁicﬂfcmib adarilhaﬂve O:{ bpegyiliEted nbnimné e:nmthemlrmhhomde, nucleoside
conbination with ribavirin or Ievow i ;)@h(gj\éovirin'
>E<f

Coa,. .

20T U5 Pbelgaside ety A SH /L ABRY A Zgne; an antioxidant

.1 -

R WIS o 0 S oo

i nfaslhnrtl@racnd;chu‘demgndd@drmm yptdyadmyhﬂ daOINBSI benzimidazoles;
ES i nhi b

PR Sl b b s b iactbyarsia & gnis odulator, an

der B Ylﬁnb@orbﬁ%?rﬂbﬂld sgﬁatldf}fldh'oﬁﬁé ¥iRRosomte bA@ fnycophenolate.
nucl eosi de, nucl éosid prodrug or nucl eosi de

derivative; a 1-am no-al kyl cycl ohexane; an anti oxi dant
including vitamn E;, squalene amant adi ne; a bile

acid; N-( ph0£§@onoacetyl )-L- aspartic acid;, a \
benzened|0§ar e ddaimprbl, mng thecandivirglly glfective amount of (2'R)-

pr %ﬁy?gg%giuo\%/%%élbﬁ}e{gﬁ nl}mﬁ‘%ﬁﬁgé alst lé’a}h%ﬂlgtefeﬁh Illpl k}%ﬁblngtlon or

| nhilteidatibn ith VoI 18asp i plradtindyd sdledted eErq:vinythesgmnp cansisting of:

cophenol ate. 10
v 1nt%rferon 1nclud1ng interferon alpha 2a, interferon alpha 2b, a pegylated interferon,

interferon beta, interferon gamma, interferon tau and interferon omega; an
interleukin, including interleukin 10 and interleukin 12; ribavirin; interferon alpha
or pegylated interferon alpha in combination with ribavirin or levovirin; levovirin; a
protease inhibitor including an NS3 inhibitor, a NS3-4A inhibitor; a helicase
inhibitor; a polymerase inhibitor including HCV RNA polymerase and NS5B

polymerase inhibitor; gliotoxin; an IRES inhibitor; and antisense oligonucleotide; a
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111. The use of claim46, wherein the antivirally
ef fective anount of

WO 200R)j002i47 deoxy- 2' -fl uoro-2' - C- et hyl nucl eosi #eTiU$2004/012472

adm nistered in conbination or alternation with at
| east one treatnent selected fromthe group consisting )
of thiamtlatifedenyativecs benzagilidas erfborymeaisither auicleoside, nucleoside

interferon al pha.2b,, a pegyl at.ed i nterf.er . —

i ntpé?‘i"ég off B& ?Slgwd@m’&% aga}ﬁ%l,nofaﬁ]f}gwcg%% %?eauananagtlomdant
! ntiﬁélﬁ&hg NiQERAE; Ralehélt /hhRatdihd), a bils! d¢eli; Ng-(phosphonoacetyl)-L-
interleukin 10 and interleukin 12; ribavirin; o

i ntaspartie oavidsl phhenzenedieashyoramide; nolyadaylin agigha bpnzimidazoles;
conpi nat.i on_W . bawvl.rin i) evavirin:

or P st fbufih AR onhURY Yiepimg; bl dnofhator,an
NSIVPDH itiibitdrokilybin-prdsphasdyicholihé phytosdme apdnyyrepleselate.

i nhibitor including HCV RNA pol ymerase and NS5B 20

pol ymerase inhibitor; gliotoxin; an |IRES inhibitor;

and antisense oligonucleotide; a thiazolidine

derivative; a_benzanj I{' de ribaz

] ype; anotnher .
nucl eosi . ntha BsssPhe alrﬁr@drxﬂbergp tﬁgangggft ., effective amount of

de r(F i Y G20 FrdEo-DOC 2 M 1Ol DR A8 @ dnil skl i Xdodtiitation or
including viftamn E; squalene; amantadine; a bile o
acialterristiop hwisp o loast emngl Yredtments pelected fearh cthe sgroup consisting of:

periaieHEs BB B iy Foub e 2 e R ale R F RFPAEGfrterfron,
a RRRPENAGLIAC i‘g_ﬁé@ﬁf&f—‘;gaﬁﬂnd, MR ro® didh 2bRT , inRPferdnVBRXdga; an

i nhibitor; si fy_ i n-phosphatidyl chol i ne phytosone; and
ny dofetewighaineludingointerieukinsld afd wtealerkinel2; wiayiing mtpderon alpha

antivirally.effecti amunt . of. ey e . .
(2 mpeniteigtfiotrgoh ety e biskion with ke sylgue i levovirn 2
adrProlesdee irpibitod BERIINEakn QNS inhiBllorgl 4 NSBa4A oinhibiitoly athelicase
| east _one treatnent selected fromthe group consisti n%

of :inhihitew; f & mekymerasel inbitpri ineludingr BEVal palymerase and NS5B

intert 2R . a- ' r.fero) e
20050 T R Pl B 2 s bbb alfsens Bifgotkicorde; o
i ntialakelidine damvaivej »benfamilale, haiboapde] aehdraneieosidegaycleoside
an interleukin, .including interl eukiE 10 (3{1d ) .

i ntREPYTEEKPT nEoleosile AFIVRVS: | hrlepPEocdryRiohexgpe; an antioxidant
p.eq}iélﬁ&ﬁg VilhGh 18T &{ﬁaﬁh&hénbrﬁa(ﬁﬁ&bé ! Qd; "Wi(Bhosphonoacetyl)-L-
ribaviri i or I'éevdévirin; levovirin, a protease o

i nhispartior adidic lau emmgnedicddSSxanmitie;b polyadenylitSacid;A a  benzimidazoles;
i nhj bi tar; hel.i case .5 inhibitor; .a polynerase

| nHPBPOSR: % beth g Hﬁ&gﬁ%w{?@ﬁimtﬂ%%%cg%u%m modulator, an
po'Pﬂﬁﬁﬁ%ﬁhﬂ)ﬁ&j; Bl yH2h-phSp EHdlind BhitBSemné; nt Bhjic@phenolate.

and anti sense Ol i%ongcl ggt i(g)é; aH[1 ?h%’tgzol i di ne $b
derivative; a benzanilide, a ribozynme; another

nucl eosi de, nucl eosi de prodrug or nucl eosi de

derivative; a 1-am no-al kyl cycl ohexane; an anti oxi dant

i ncl udi nblOvi tBe BseEof stpiral 4heyhapinihs rotirally (sfieglive amount of
acl (9.;R)%-ﬁ@g)géﬂ}?u%?&%@@ﬂqéthh nucleoside is administered in combination or

alternation with at least one treatment selected from the group consisting of:

interferon, including interferon alpha 2a, interferon alpha 2b, a pegylated interferon,
interferon beta, interferon gamma, interferon tau and interferon omega; an
interleukin, including interleukin 10 and interleukin 12; ribavirin; interferon alpha

or pegylated interferon alpha in combination with ribavirin or levovirin; levovirin; a
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10 aspartic acid; a benzenedi carboxam de; pol yadenylic
acid; a benzim dazoles; thynosin; a beta tubulin

wonmislwosiar; a prophyl actic vacci ne; an i nmune PCT/US2004/012472

nmodul ator, an | MPDH i nhi bitor;

si | ybi n- phosphatldylchollne phytosone and
my pogieasa oiinhibétor indudinp eany ggszom@mmrm%gsmfe righikitppea helicase

antlvrall fective m)unt
(2 1r§)1 (f)éBQ asg, 1&8 6‘[05 1n<&8<§1ng hI)% MA o%olﬁmerase and NS5B
ad o Ringdr&eqhhibilo @AbioRai; lkANMRBS inldbi@r; aad htisense dligohucleotide; a
| east” one treatnent selected fromthe graqup 00{1osl ting

(5]

of thiazakidénef derbiative;re bersisndident &ibPEYBe ORI 1pg eoside, nitleoside
: mpgcﬁr\égr %u@lej&ll " eﬁ}nﬂﬁgyl atleﬁmhgtaﬁ{}flg}rc%exane an agtlomdant

er on nt'erferon tau an

I ntigdlhdih Wlt@ﬁiﬂgi‘. ﬁﬁalen&;ta&ndn’eadma; a bﬂelaunﬂl rl@-(phosphonoacetyl) -L-
interleukin 10 and ingterleukin 12; %]naﬁlr

i nRErarde oaf‘quaI 5h‘aer@en®a0aﬁlg§3ang & P lxadsny. 902}91% 6hger}z|1pudazoles

I | SvigMhiiidthodulat
pr(@ngse ’in %u?%frlﬁ% lﬁdéfhg{’ nﬁ{%%‘faﬁalngltolr a OFHAIon A0

NSIVPDH nﬂnlhtdrpmlybm—blmdsphﬁsbdchphm pliyttosomes apd)ngynephpgglate
i nhi bitor including HCV RNA pol ynerase and NS5B

pol ymerase inhibitor; gliotoxin; an 1RES i nhibitor;

and anti sense oligonucleotide a thiazolidine

derivati benzan i de, r| bozy,

nucl eosﬂgi ﬁfd’& WY d%l g’ eﬂednot r%l E’eéffecuve amount of
derrabi-y&xyR' Husfo- ﬂm@h&Wl%el&ﬁﬁ%amedmﬁﬁstaﬁﬁl1ﬁ>ﬁodﬁliﬁatlon or
including vitamn E; squal ene; anantadj ne;

aciatfernntiom odpab derst élﬂ?I t)req’gmelgs priected: feomp d;he Egroup consisting of:

b S Elitg rglgglgl'r:@lgm nb%%% it |o nﬂ'l‘i”’adﬁb letér‘f’?r&g Laﬂ)lhﬁ Q‘Ib ,nehP%ﬁytlager:d interferon,

Pr oBibdat betay daRifesin gaminyUinerfopsiul tah cand anlterﬂBMDldmega; an
i nhi bitor; si | b|n hosphat i dyl.chal i he phyt osone;

and
vy deigHeHdn, ngluligg ItsHowEN A60HGEIETIPAR hoven) nigioron alpha
é ;L X g{l&?a@& St r8£ ?1p'i1?a 60 cotbRRGS D with Bib@Rtih \6r 1@ ¥in; levovirin; a

& AnDUNt
( 2'pR)tede- thaitbitpr Aheliilingr m NSf{}mﬂ‘ﬂblkgIL anNSBebsiidhibiter; a helicase

322\“%13 1 & el Dt dactpdingh BRY SR e ereRt iapg Nos
r8def ﬁ{u@ﬁ %}B{dﬁﬂ g IRES%IElet&n aAd BRtseds oligonucleotide; a

|n er eron a a pegyl ated intérferon, 5
i nttieinfelidime 6m\a¢1ve,na belzzndidegamibazymeit anothsr gnictegsidanancleoside

interferon o a.,a terle k|n cl.u

| e oo g Seias Heruh Bt ] dBinorfiEiRdHbxane; an antioxidant
| ntigd1h&he Wlﬁhﬁﬁ‘aﬁ, é@]%a]l%ﬁ&%xﬂirﬁéﬁlhé‘teﬁlbﬂe raefd; aﬁ-mﬁl@ospnonoacetyl) -L-
conbi natron With avirin or levovirin: levovirin:

pr gspatie i bi b@rlzenmcpanmmgném peizadenplio acd;, aabenZImldazoles
NSl it S L 2R gp b MY 8uor

IMPDH inhibitor; silybin-phosphatidylcholine phytosome; and mycophenolate.

112. The use of claim 56, wherein the antivirally effective amount of
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside is administered in combination or
alternation with at least one treatment selected from the group conmsisting of:

interferon, including interferon alpha 2a, interferon alpha 2b, a pegylated interferon,
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10 polynerase inhibitor; gliotoxin; an |IRES inhibitor;
and anti sense oligonucleotide; a thiazolidine

wdeoniswasi4ve; a benzanilide, a ribozyne; anot hePCT/US2004/012472

nucl eosi de, nucl eosi de prodrug or nucl eosi de
derivative; a 1l-am no-al kyl cycl ohexane; an ant i oxi dant
i ndhtedferog bﬁtaannwrfﬁronsmﬂl@hemtﬁfﬁmﬁ dan nand dnfsrfegon omega; an

gehgfgﬂ[g\%{l@alps 121%%% it %15?1 ?egfe%%ngﬁ $bafirin; interferon alpha

be'b%'p@‘%ﬁ@té@ li@terferdh atﬂhuﬁiﬁ)%rﬁbmau&etvahmbwhmmrllmvmn devovirin; a
a prophyl actic vacci he; an_i nmune, nodul dets

i nivrgfeassr inhiitoy Upﬁ]uéﬁésﬁh A3yl piter; %W%gaﬁ@lto%na elicase
myc nol a C t 5B
an t@@?ﬁ%‘i % tp% %e%%sévlélmy?n@a hiﬁ@lu?fng HeVERA YhISmetaSe thE NS
(2 p'Blyrﬁeraﬂﬁﬁhﬂhtar glibtoxirg-aa' IRESrthb;tbr aud hetisensteoligonucleotide; a

adni ni stered in conbinati 20 alternation, with at
| eébltazq}rﬁénft derayaiip @ Sevapildg. ¢ rRAYRE 3%&5 igleopide; p,tbcleomde

(#.rﬂ% e&d %F&Eom egQieH%t% | Ptiesh RO AL RilGhetAne; an antioxidant
tper a a pegyl ated interferon,

| ntine¢lfiding mltaann E;i syueleher amargading, a bile @dde Nrplaspheneacetyl)-L-
|nterferon erl eykin

| CBPBGROL6 B Rs BRITE  BOPREUF fig @ bensimidazoles;

' nf_rE?rBSﬁHna l?étﬁ)ﬂﬁuhﬂ 'inlﬁ’lﬁﬂifl @fn%@hylﬁétﬁf vRERS; & iﬂhﬁuﬂldknodulator an
ation With ribavirin or levovirin; 1evovirin;

25 IMREHaslebmmslbrbumphwpbawlw@haﬁpmgsqm|a§dtnﬁ>fcopla¢nolate
NS3-4A inhibitor; a helicase inhibitor; a polynerase

i nhi bitor incl udi ng HCV RNA pol yner ase and NS5B

pol ymerase inhi bitor; gI iotoxin; an |IRES inhibitor;

and ant Iﬁ%nseng S%OQPF §8t58dewh ein' %ﬂlvirﬁi#n%ffective amount of
derivatiVv enzani ozyme; anot

nuqREY!- deoxymldlubﬁswdé-meﬂhyddewrdenm aimasisteeed in combination or
derivative; a 1-am no-al kyl cycl| o ?Erﬁf an_anti oxi dant

30 altgratian nyithiat drash qme g@ﬂ}@le’éﬁ’lé o the ; srquip;qopsisting of:
acithe,fb dg(néar gﬁ%@?ﬁ%ﬂ %1 ha 2@%F%§Irfélj0ﬁ a 'a@b &pegylated interferon,

benzene adenyl 1 c aci
beriaienfertaz dktas ; mteﬂéﬁ)n\/‘@aﬁmﬁlﬁ/ 608 fotdn PG/ HJEIZOGWI'KBMDZHG%& an

thynosin;. a beta tub hi bj t | acti
s R AR, LB PR
S |c§fgi g%laféﬁstﬂeﬁﬁﬂoﬁ)ﬂﬂﬂ% b&ﬁbﬁﬁﬁ&l@%ﬂ%baaﬂﬂl or levovmn levovirin; a

myco ate . “The use of claim 71, wherein the
antprvﬁeaal inhitsfd eintivdimga mw N$3 oﬂhlbgor a NS3-4A inhibitor; a helicase

ad bR, bapomesao M5 g ig HCN AN BSfckgp and NssB

eq5ollyiasd ﬁlﬁﬂﬁtﬁﬁrghoﬁcﬁdu@%m mﬁibﬁtbf:‘; @t Qufisened 8ligdnubotide; a
of Interferon, including interferon al pha 2a

i ntthiezelidine db]pwglvgba bg eapgd)quim@r frather nucleoside, nucleoside
i nterferon_ bhet t m u el
| ntpgp%%llg oft &%ﬁ‘eb?ldg cﬁanfv t[ngéljl %u %?n - ﬁﬁ%ﬁ&?&aﬁ@ aﬁmagltlomdant

I NtigEeing] ﬂtahﬁnaEtdsquﬁIeﬁH aukitadihe; a rblleaamd i N (phosphonoacetyl)-L-
interferon al pha
aspartic acid; a benzenedicarboxamide; polyadenylic acid; a benzimidazoles;
thymosin; a beta tubulin inhibitor; a prophylactic vaccine; an immune modulator, an

IMPDH inhibitor; silybin-phosphatidylcholine phytosome; and mycophenolate.
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10 or pegylated interferon al pha in conbination with
ribavirin or levovirin; levovirin;, a protease

wonmislwosiar i ncl udi ng an NS3 inhibitor, a NS3-4RACT/US2004/012472

inhibitor; a helicase inhibitor; a polynerase
i nhi bitor including HCV RNA polynerase and NS5B
poI yner adé. i rifliebiiseoof clgim oiloxwhereiarthe REgvirally ffeetive amount of

i?@'%zl' %@(83722 %Lﬂqgoazpﬁ naegflllgrﬁ}c G,S’S’flyﬁéaé?ﬁﬁl%&% in combination or

nucdlt‘éﬁﬁtlgﬁ’wﬂycdt CEYS dﬁlelﬁeaﬂﬁl@ﬂﬁ Hele@ed Mitth eS| @eup cons1st1ng of:
derivative; a 1-am no-alkyl cycl ohexane an_anti oxi

i ndhigrierey, mct@mgﬂn@rfegqnﬁp , IntRideTeR @ glp@ 2bga Bpg)éated 1nterferon

phosph Ly c
b eﬁ]}fgﬁég\%) gF%OXgI%? 90% éoa%n:ﬁade ?Jé‘&llé gtag hili ifiterferon omega; an
benaieAtalda cineRidingt 1hwmak1n loaarblemeerleubml in nbahlrhi tierferan alpha

prophyl acti ¢ vaccine; an inmune no to
i nivirpegYpted dntesfeion afthedn ﬁ%ﬂlblalﬂl%lhmtﬁﬁ@’a %Ll%‘FPéﬂﬂ%H%VOVlﬂn a

h é)?gt}é?sréohﬁﬁlﬁ orzlgglglécz'rlg ISP ‘:I'nl‘fltnt@J 3] Wsh34AMARIHRIOR a helicase

Ivira I ve anmount

( 2'iR)ib#or; deeqm}/ﬁﬁeraéel irhitato?' mﬂudnigh]ﬂ]C\h (RN Aopolymeiase and NS5B
adm nistered jn conbinatio 8ﬁ.ﬁterna
r}

ith,.at .
| o R0YBHESS IS IO G 251 36D S Gprlgotide:
of thla?cmcﬁﬁé ﬁfr‘i)ﬂ«ztlvbnglb\égiaﬂﬂldenﬁ%{tfo%&lﬂg Mdha rﬁ%lseomde nucleoside

interferon a , a pegyl ated Interferon,
i ntpeodrag oor lnat]aosment@nﬁ/an\m;l agdnmaxnoraiksdcymlmxan@ualar@tlomdant
I nt.er.feron.one

i ntiBglpd ﬁl‘ﬂt%ggqusquﬁltelgglt %fr} éﬁ&% a P%a@?ﬁ riﬁ-(phosphonoacetyl)—L—

| nt.ghdiBE Ofkidl IﬂhBenz‘éhecﬁ@eGb{J»@hﬁdel PoKRIGHVED &i@ha bBnzimidazoles;
conmbi nation W th bavirin or Ievowrln Ievowrln a

pr dhpaesn) mlbﬁtbmb@hn indgbitat) mgroahylmsiie vashingi apimmune modulator, an

i n?ﬁ\ﬁé?% lllg}flﬁJ <$ gral}}ﬁ)gn E@;p&%ﬁylc oﬂ}é Bhétggdgrrl]% aﬁ@%@ﬁ&%lme.

pol ynmer ase i nhibitor; gI|0t0X|n an | RES inhibitor;

and anti sense oligonucleotide; a thiazolidine

derivative; a benzanilide, a ribozyne; another

nucl eoside, . rTiad &ﬁsbﬂelalrﬁlﬂ,\)mlezéiﬁ&he&'ﬁ]ia&iiaﬂy effective amount of

PCT/ US2004/ 012472 dr ug or uc) easi de.derivative;
1- 4R 'QFW%@O&EXQ ucfﬂqo,s@;lla ministerad, 15 énbmatlon or

Vi tad pﬁ% @ﬁﬁ'adt ?st (ﬁﬁafﬂ:&ﬁﬂfeﬂte sel@ct@c'l |f?oxﬁ°t‘h9 »group consisting of:

N- (phos noacety aspartic acid
berinterfecting archubiegintkeferqodlplzd2n ymtemferanuahqha@b a pegylated interferon,

benzj nl daz Ies nDS|n a bet tubulln nhj bl t or

prd W?/‘JF’ Etava‘E‘Eqr% ﬁ%%l @Po'fm { tlef(WPISﬁlega an
' nrlh*%i‘l%ﬁl&n ﬁlbilMﬁif’Hn%I%ﬁﬁBaltd shd Bhelcuk® Iﬁhlﬂlf%ﬁﬁ@ intaferon alpha
mycophenol at e 8. The use of claim 75, wherein the

antqr\pegﬂategl iatefferonialphagnoombingtion with ribavirin or levovirin; levovirin; a

uor o n [
ad rﬁreﬁegﬁ }rgxgb Yorg @8#&?%?? ﬁgs%rlﬁbﬂé{r, a lﬁéﬁ&g ﬁil%lblt%r, a helicase
inhibitor; a polymerase inhibitor including HCV RNA polymerase and NS5B

polymerase inhibitor; gliotoxin; an IRES inhibitor; and antisense oligonucleotide; a
thiazolidine derivative; a benzanilide, a ribozyme; another nucleoside, nucleoside
prodrug or nucleoside derivative; a l-amino-alkylcyclohexane; an antioxidant
including vitamin E; squalene; amantadine; a bile acid; N-(phosphonoacetyl)-L-

aspartic acid; a benzenedicarboxamide; polyadenylic acid; a benzimidazoles;
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alternation with at | east one treatnment selected from

the group consisting of: 10 interferon, including
wonv@robeion al pha 2a, interferon al pha 2b, a pegyiluatmdo12472

interferon, interferon beta, interferon gamms,

interferon tau and interferon oqgga an |nterleuk|d 1
. nﬂiymﬂsn?g albﬁtaéﬂbléukllnhlbltef RRIOPIHASHE YaRGIRe; £3 immunc modulator, an

| SR B 58 e e RO BB, L b
IeVOV|r|n, a protease inhibitor including an NS3
inhibitor, a NS3-4A inhibitor; a helicase 15
i nhibitor; a polynerase inhi bi tor incl udi n(]; RNA
poI ymarai;@ afftie NSBBf qjmhyﬂé; ahereim it pntayirally) ¢ffecsive rpmount of

K%&? ‘iﬁoﬁg d@ l@a? Q‘ngl Blélﬁlsfgﬁ{i sggcﬂﬁgns?%%ﬁ q¢ ’coﬁbmatlon or

angftélﬁﬁtl(ﬁﬂ @i0sl Ust BHE | 1RAGhER sedcedl GOnDRhe lg@é@ﬂﬁbﬁhstmg of:
derivative; a 1-am no-al kyl cycl ohexane; an ant i oxi dant

i nmt@nﬂé;rng, in¢ludime intexferog aithare; migrisiemalphe 2b.2 Rrgylated [interferon,
p ph t r [

Hggrrﬁ%raﬁ E%Jc Qc S éln%mlaad éﬁ‘g/e %%agé‘g 29191 GtefFeron omega; an

beﬂﬁbﬂl’étﬂiﬁf- Qhﬁﬁdmg lhlityﬂaamm IOamBEIhiarlbmlmelQn rlbal\hrlh; interferan alpha

prophylactlc vacci ne; an i nmmune nodul atar,
| niet pﬁ:gyéated giterriﬂé@lhalfﬁh@)gbmbla@ﬂ%lh‘&th it a‘ﬁﬂ%&%&ﬂﬁmﬂa%wm a

gm:)? ea?sg Plf ]n:haudlgge umfioﬁl}lﬁl;lgié,ma?ﬁS:Swrlﬁl'ﬂBlt&Ir,]ed helicase

rve am)unt 0]
( 2'iRibitor; dtepdlyrrﬁrasé | inhibito? ' indluding IFCVN RN A quilyteeiase and NS5B

d t d nmbi nat ) t [
e Bobmsase il blore ALOIE S &b ARES iubi e g BUpetin idhrsigtide a
of thla%d"ltdﬁ{ef rﬁ/ﬁtlvé @B&Q‘aﬂ@idé nf ShbSFRE AoRMeR nddleoside, nucleoside

interferon al pha 2b, a pegylated interferon,
i npesdreg am hmﬂenmdemdemvﬁwon agémpmaﬂtyéqyfcmhchaneawnaﬁutlomdam

: i o B sl e pigatid: Al phosphonoacetyl)-L-
n%xa}ﬁé ORif! Qh@eré&eaicaﬂﬁﬁwn@deedpdma@hpﬁé QfRich! @hBerizﬁmdazoles

ination wWth ribavirin or |evoviri n, Ievow rin;
pr dlyeacsén; jarttelaiubwlin inhilites apropltylagss vageing angpmyne modulator an

CTNE RN e T T A

i ncl udi ng HCV RNA pol ynerase and NS5B pol yner ase
inhibitor; gliotoxin; an IRES inhibitor; and antisense

ol i gonucl eotide; a thiazolidine derivative; a

benzani l1iide, Therusooafycirim a3pwhereimuh¢ ansviddly effective amount of
nucl eoside praodrug_or nucleosk%e derivyati.ve;

1 AAR IS -goRy2yapEne Xemethyd ugleosig it & I%StFrr‘?éllﬁ &ow&matlon or
%ﬁ%gtlﬁ‘l witit gl EI%%‘[ AEBRL AL ERC sel et |f1‘:€)n§“3théj 'group consisting of:

phosphonoacet y L- aspartic acid;
be mterfa@npmchdmnntdzaﬁerqmdlp&m ;ntq:réeran ahbha ab a pegylated interferon,

ben2| dazol es nDS|n a b t ulln
dRYFQRt Petay dEf@ngém %5 Q| A o?n teﬁleron onfdga; an

1nterleuk1n, including interleukin 10 and interleukin 12; nbavirin; interferon alpha

or pegylated interferon alpha in combination with ribavirin or levovirin; levovirin; a
protease inhibitor including an NS3 inhibitor, a NS3-4A inhibitor; a helicase
inhibitor; a polymerase inhibitor including HCV RNA polymerase and NS5B
polymerase inhibitor; gliotoxin; an IRES inhibitor; and antisense oligonucleotide; a

thiazolidine derivative; a benzanilide, a ribozyme; another nucleoside, nucleoside
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| MPDH i nhi bitor; silybin-phosphati dyl choline
phyt osone; and nycophenol ate. 10 120. The use of claim

waéaposwioeisei n the antivirally effective anmount 8E€T/US2004/012472

(2'R)-2'-deoxy-2'-fluoro-2'-C nethyl nucleoside is
adm nistered in conbination or alternation with at . : dant
| epetdrugn @rt nugdeosisiet deeyabiveed iﬁm@ﬂkkyg’fyeh’ge’?&ﬁsiaé‘t pRfgpxidan

of: _interferon.. inc I ' fero ahag. tv])-L-
ninetne G sS4, A bfic & Bl o A-Ghosphonoacety)

| Nhabey QRidoed Bbenkértedichforamykimmlyidenplid el a shenaimidazoles;
interferon onmega;  an 15 interl eyaki n, i ncl.udi.rr]?l%‘l dulator. an
i nhsrmasirk iarbetegURHE MADEPT; ANEPPRYIASHC VARERS: AR jmune moduiator,
In 1 . I i i : cophenolate.
ol R} AR b BEp Ry R At oRte; BuOhgeorhenc
protease inhibitor including an NS3 inhibitor, a

NS3-4A inhibitor; a helicase inhibitor; a polymerase

i nhi bi tor including HCV RNA pol ynerase and NS5B |

pol yrer 448. i Ahiebiseoof: clgini g6oxhereimthe mEtdyirally effecsive amount of

and_ antj sense al i gonucl egt i de: . a.20.thiazolldi ati
oo BRel SO0 BUhSSAER R Syt BBl 3 combination o
NUGLERASHSE with! Gl 88t dRe tRfabdentgsedécted Gloroshegroup consisting of:
derivative; a 1-am no-al kyl cycl ohexane; . an anti oxi dda.n;[

ted interferon,

i natadenoy, wcludingrinterferg plphards; IeraTom APAE 2022 PEY

aci.d; phosphongacet =L- ' clfh .

o P BEE GRIER Vb, BRI Skl Artron omegs
be pgtbAbllas, ahelsdingtibefoskin ;1 0andeihterltultin 12n ribaviipj inserferan alpha
prophyl actic vaccine; an inmune nodul atar,, an 25. | NEDH .

i nior pegydated &nterfespp a @é@p@{llpl&%l%mtﬁ aﬁﬁ?t%i%’ﬁgl,nna qyovirin; a
nycophenol . The 3 2i.m.8 rehibithRea helicase
B e e

( 2'iRibRor; 0L Plymdirask| inhibitoR' in@udiaghHICVh RN A opdlpmetage and NSSB

adm nistered in combinatio . ternation wth.at 1
| e@@iy%ésetlp@gtt% lgth.ogo&ré éPgE%%rIBﬁhtﬂfé aﬁ{l aﬁtbse\éw%% fé«l)lnlu%lgeotlde, a
of :thiagoli(ﬂﬁ@ﬁ%ﬁ\{]agqi;bé BEAMHIHAG, h MR {RE.Chothd? iickBside, nucleoside

interteron alp a pegylated interferon, o
i ntpeodragoor hetlagsidntderivaiven adraminoialideyodohswane; yar pgtioxidant

interferon. omega, an . 212 WO 2005/ 003147.. I
PCHRURGOB NG 5 SEHEEF] aéaaee}t?@n?,nac :‘)’ﬂaiaﬁbd’ Ni@hgshioaogeetyd-L
10 Qndik Ni&d: guktikedeicdrbianiidd; Npolyddeiiier sid;alapbenzimidazoles;
pegylated interferon alpha in conmbination with

ri bhymosin; beth tibulin ihibitdrey piephylaeticvacping: @piggnune modulator, an

i nhi hitar. i.ncl udi a 3. 1 Akl b -

| B onifore i Ao Rtidyotihht BhyioforhE dad foycophenolate

i nhibitor including HCV RNA pol ynmerase and NS5B 5

pol ymerase inhibitor; gliotoxin; an 1RES i nhibitor;

and antisense oligonucleotide; a thiazolidine

derivatiyve, arteeagaof klaie, 76 whdreinythe; ansinivelhe effective amount of
nucl eosi de, nucl eoside p ?gruq or, nucl.eos.i de

der@VRat2'deoxya2'HlugsdoCan T Side s é'a’dméwstgmdi igxcroarét}ji{lation or

alternation with at least one treatment selected from the group consisting of:

interferon, including interferon alpha 2a, interferon alpha 2b, a pegylated interferon,
interferon beta, interferon gamma, interferon tau and interferon omega; an
interleukin, including interleukin 10 and interleukin 12; ribavirin; interferon alpha
or pegylated interferon alpha in combination with ribavirin or levovirin; levovirin; a

protease inhibitor including an NS3 inhibitor, a NS3-4A inhibitor; a helicase
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including vitam n E; squal ene; amantadine; a bile
aci d; N-(phosphonoacetyl)-L- aspartic acid; a

woems@masidir car boxam de; pol yadenylic acid; a PCT/US2004/012472

benzi m dazol es; 10 thynpsin; a beta tubulin inhibitor;

a prophylactic vaccine; an i mmn an | MPDH

" BRIDEE 5 SPDPISTHOpRBERBINAN BRORL e ROV {bUBREESSS AR NSSB
Va3 eg%e%ﬁpt %hot-mﬁl WS SRES ifhiBitde; 9Rd aMRA&! lidonficleotide; a
an®| t Ve afount of

(2' tllﬁ)lzcﬁldnﬁ-;e@e@&faﬁve f4 benmnitideCa ﬂﬂbhyme,nmdﬂmgmgboslde nucleoside
adnm ni stered in conbinatjon or. 15 alt

t.h
| edsedrag eott PREEOEIR SEYHE e frBRPPHIEY 3?}'(9 'eggrhe\év: o |a%{1°X1dant
of 1nél€&1ﬁ%f\%ram1% ik rk‘gluh'lghé” gadlﬁ{tﬁﬁﬁ@réjﬁllé“d@ﬂﬁ }?;f{phosphonoacetyl) L-

i nter a pegyl at ed |nterferon
| Ntagpdrtie oacmeaabenzm@hcfaebmngmdyadﬂny}w 3l eabengigidazoles;
i nterferon one terl eu i nc

i nitRyYmesin; qpeiq)glgﬁldn ;q}ilelélp r@%ﬂﬁoﬁﬁﬁlﬁd‘ucﬂ’%g\&,{%‘,Q%mmune modulator, an
' nt Iﬁ'i @ﬂuﬁ‘ﬂtd}h alybH-pReghhtadyicholifé hytesonie; ahd heycophenolate.

ation wthribavirin or levovirin; levovirin; a
20 prot ease inhibitor including an NS3 inhibitor, a
NS3-4A inhibitor; a helicase inhibitor; a polynerase

I nhi bi t or |nclud|ng HCV, RNA pol yner ase and 5B. ..
poI yrer a8 i nHicbiseopf clgim &%)&Y}iﬂel&rﬁF Rﬁgvﬁrﬂgfsﬁﬁ??ﬂve amount of

o3& PHLE R4 | binati

?(?222?, %/22 gieulr?goagl ? r%&ﬁ&ldrﬁlclﬁglé%%%aglh%%ber in combination or
nUCdlt%ﬁﬁttldﬁ wi’ﬂluczit desst e freainhienty selected: dran sthdegroup consisting of:
derivative; a 1-am no-al kyl cycl.ohexane; ghantl o)ﬁ

25 intesferaa Mglugdingintesteron alphaya ierferon Anlgihe2 Peg

ac'lﬂter aﬁp Q phﬁ’fé?%ﬁﬁ{ 3@ ARQALTb Ctaﬁcbﬂi ifiterferon omega; an
benz&ne&di car boxam yadenyllc aci d;

beriniertealdnpineRidingt m;amkm 10aambmacrteubml 1% nhamrm, tigjerfergn alpha

prophyl tIC vaccin

to
i nmrmeg ted dnterfproR gx& ﬁgﬁn f %gllt#‘wg)a od‘g%YToEMrPHevovmn a
399!%@&0 Iﬁﬁlﬁtorgﬁcljdaﬁrg IIE‘Q\IS@ %ﬁﬁ)lt@ﬂ ad WQJMAV\M&GOR a helicase

antivirally effective anount

of
(2 iRpibi3br; daeqwmzerasel indvikiter’ inghudiseh JIC\h RN Aopplymnerage and NSSB

gdc-%c{])jgg%gg 1%15}5%95 anxglfl hag{]iR?@ 111%{%%0 ﬁ%gé%eglgg’ aﬂgonucleotlde a

t r af{IERdinS Ae8EdiRE; b RidnliRie) aaitbzo@es isdthetgmedeoside, nucleoside
i nterferon, including interferon a pha 2a, interferon

al pivedizg, on rwe@ymd@ rivies: f & oAmnG HREEYdpRtapst &1 antioxidant
|nterf I on .garn I nt rfe a TRt .

s
i ntﬁFlﬂ@l’dkhﬂdl%; béhibﬂvdlbarboxanﬂlﬂer fpetyadem/liohaciB; ar benzimidazoles;

peg ated interferon alpha in copbinati on with
YMEPiR; & Ppetp syaNipintybitorg g @mp&lyﬁgtnévac‘g}% g0, ypmune modulator, an

| n%]?ﬁrmmgﬁhégh A0 %ﬂo%ﬁﬁtlgﬁbﬁ(ﬁiﬂe ytoRomiS3midAnycophenolate.

tor poI yIer ase
i nhi bitor including HCV RNA pol ynerase and NS5B

:;ngcg interferon,

121. The use of claim 88, wherein the antivirally effective amount of
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside is administered in combination or
alternation with at least one treatment selected from the group consisting of:
interferon, including interferon alpha 2a, interferon alpha 2b, a pegylated interferon,

interferon beta, interferon gamma, interferon tau and interferon omega; an
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pol ymerase inhibitor; gliotoxin; an |IRES inhibitor;
and anti sense oligonucleotide; a thiazolidine

wdeoniswasi4ve; a benzanilide, a ribozyne; anot hePCT/US2004/012472

nucl eosi de, nucl eosi de 10 prodrug or nucl eosi de
derivative; a 1-am no- alkylcyclohexane an_antj oxi d

i ndhiedpwignyincliding interloukinl 1hnd inieiveaa e TV, énteraferon alpha
aci d; N- .

bers é’ﬁ%}{} g?@g&g@]ﬁ%@%a% ?)Oﬁlglél%@@?@ﬁggllbg{;llrﬁ ;ordevovirin; levovirin; a
be b tehsdaaiitetor mbluylmgsam 'N$3 hisghibiton buINI3-4Ahinbibtitor;; aahelicase

praophyl acti c VaCCI ne; .an t

P Rbbitar & GoluAtiten iRbnios PEPTEROFCYG 10 Bllymeiisgripd NSSB

nyg)%gsﬂ'ﬁ&% bitoD gih%ebxlﬁr he s 19f11b?tbf=“aﬁﬂ 1f8isendb6ligdrficleotide; a
VI ra y éffective amount of

(2' tﬁ)azé’hdm@dmyvaﬁve;‘ h ﬂn@nzanﬂide(:anéidzyllnenaumtb@smw@eqs@e nucleoside

adm ni stered i ienatl on or, alter

| eggpd@geort g LVayes 48 £ - 3Rimoral )a (‘agheé%lﬁ b & ant10x1dant

1ncl¥1&itngr\‘;1§a‘hﬁﬁ Bl Qﬁllaléﬁb NEmhithdiné.es Wileadcid) aN@hosphonoacetyl) L-
interfer a pegyl ated i nterferon

| ntaspdrtc oam&b,etaabemm:nedlmb@rangdmm01Y|aﬁQwﬂlﬁeﬁ@ﬂ taq Gengimidazoles;
: mt {nifng%}ﬁ? %geggg.g)m}% nm?igl‘tl nj E%og?@éc& vadfieH'SH ¥mune modulator, an

aV| tin:
| NUIRABIHAALBIHH 8ilytah-pReghbadyachdlint phitesane; ainﬂlmwophenolate
conbination with ribavirin or |evoviri n; levovirin;, a
protease inhibitor including an NS3 i nhi bi tor, a
NS3-4A inhibitor; a helicase inhibitor; a poI yner ase

i nhi bitor_incl ud| ng HCV. RNA po] yner ase and ) .
poI ymer a2 i nFropsopf C@mo?(bx‘i" reignt F?@@V?rﬁlllﬂYSﬁE%Btl“fe amount of

d(] 9§t2 %18&?3’32 M| 98! QUFJ r[é&h&ldﬁucl sk ik HaaARkietid"B combination or

tive; benzani a ribozynme; anot her
nucdlmsamdﬁ wnh cdtekasstd«me preatdrent) selectad cﬂr@usthdegroup cons1st1ng of:

Pl et S G b s ISR AR, 2o BrRge e hterferon,
aci lierflr P REP NN AL S Yéa}ﬂrha ABFrbh Cta@Chﬂd terferon omega; an
benzenedi car boxam de; pol yadamgl i ¢ acid;

a
beninteriedkinpinetnding mwmkm 1Quansbirgerfeulsin |2 tibawiri; tinterferpn alpha

d t
P e statea e onsaR ol Aol it e s rutidTRbovirin; o
ny cRBRago |11ﬂ{1€1t0r13151ud1-1{g9 aﬂSNS@meibﬁbfﬁ dm}meﬁﬁm‘mtdrha helicase
antivirally effective anount

(2 @nbﬂor,d@mo}meraqaq gp@hlblicg n@?qqi@tgqﬁCY]u%N@ogpb@qrgse and NS5B
adm LSt akEthni) % ftﬁto%%%ﬁé&lgg’ %ﬁgonucleotlde a
A7 tP a |on Wi at least one

”e@ﬁ'cﬁﬁﬁﬂmé elefiCitbd; ﬁlf&ﬁkzhfﬂ@d@ raotilgozyaies assthegmadleoside, nucleoside

interferon, incl ud|n interferon alp nterferon .
al p}PIQdQJfg ob 1pelppride eger}vﬁfl‘é"raf ar bAming- ﬂ?&lr%V%IP FXapgy gn antioxidant

| nt e e f -
1%3 %‘n%q eﬁ%ﬁfﬂ% Eﬂg.fa?éélfe Eﬂllgnnt:aer eg%ﬂnen%%& ﬁr@)ﬂo%ﬁ@acetyl) -L.
i nt ﬁplaﬂmk lacid1 2 Henimmdmanbpxamtde; fpetyademtlish ac1d a benzimidazoles;

thymosin; a beta tubulin inhibitor; a prophylactic vaccine; an immune modulator, an

IMPDH inhibitor; silybin-phosphatidylcholine phytosome; and mycophenolate.

123. The use of claim 91, wherein the antivirally effective amount of

(2'R)-2'—deoxy—2'-ﬂuoro-2'—C-methyl nucleoside is administered in combination or
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5 or pegylated interferon al pha in conbination with
ribavirin or levovirin; levovirin;, a protease

wonmislwosiar i ncl udi ng an NS3 inhibitor, a NS3-4RACT/US2004/012472

inhibitor; a helicase inhibitor; a polynerase

i nhi bi tor including HCV RNA olynera e_and_NS5B
pol aliesration Wihi i keast; ong Fréi‘t&@ﬂh selgpted fragn; (hei ghopp consisting of:

andn%@fe% e%c?u«@ﬁe%ﬁl?%ﬁ%fﬂbhgga @terf&l?)ha&ﬁﬂ a A Q?egylated interferon,

deriVa ozyne, ‘anot h
nucihepfrde, bet) cintatarcle gofhma,odrterderon  tauc bed sintbeferon omega an

derjvative; . a 1l-am no-alKky phexa n.antioxid
| ncm%}eﬁlgmv}chm% @terge&k:g Lq%nci ifﬁugm }@ ribaviyin; Anter eron alpha
aci ghd ggl(a@aqgﬁgt}g{%ﬁﬁﬂﬁ{aﬁh)coﬁibuﬁﬁgﬂWlﬂh%lﬁl‘}irﬂ) ordevovirin; levovirin; a

benzengdi car pol yadenyl i ¢ aci d
benmioteasta hidtikior inchydings ian; N83 biehidito ba NSB-#Aninbibiter; aghelicase

PLARBINGE. 2 ol iraes i TR FHne 810, BElmekisg iha NosB
: h %ﬁ%ﬁ@frﬁlbltﬁ* él%@exn-{ hih S Mnlﬁﬂoﬁ'd@iﬂjaﬁiﬁseﬂé@ oligbrucleotide; a
e a

tivirall ective anount of
(2' m)azahdmedzgnvazwef hubsneanitideC anihdaymen geethersnurdegside, nucleoside

adni ni,st er ed nation or, Lte

| ealPdBige© lfr%lgléﬁﬁlﬁ? éé’lvg Yoot 81% ri%glﬁgtcgughéé%%g’l S anéuomdant
of ! includir@r ¥iedndia; E{ Bglatesien gmlaﬂh&ﬂhéeﬁQﬁleadthtaNZ@hosphonoacetyl) L-
interferon al pha 2b, a pegyl ated interferon,

i nt%,Spﬁléllco ﬂmdetaa be%ﬂlﬂ@lﬁ@b@*ﬁl@léwo Iyadensflice A6iF; 13 ponignidazoles;
! nt § 11% nlﬁglt Eﬁhﬁ%}cﬁc V% ﬁleugﬁ Hfimune modulator, an
oKt f in a

i nt vitin:
i nt MPEHQﬁhlbit@m aﬂybiﬁ-phegmhﬁﬂﬁdmlmb phfesane adnrihnydophenolate
conbination with ribavirin or levovirin; levovirin;, a

protease 4 nhi phd QLe- bﬂq 1109, %e#ﬁg tﬂ@QxﬁtW1faﬁ& effective amount of

NS3- 4A i nhibitor; I case’ itor; a polynerase
| nh2R)tBrdedbncR! umqummmw padlgaseleais adannhstd%le combination or

pol ymer ase i nhi bi | i ot oxi hibito

o e fjaﬁu%‘?ee&??ta@np se38eq o b pigud consisting of
der 1|ln¥efi‘fekdi€ qnd’i‘ucg?é‘ ﬁﬁé}férbrg §1ph&12£ | R alﬁ}ﬁtoim ﬁ"pegylated interferon,
nucl eosi dé, nucleoside prodrug or nucleosid

der intexferare ; beta, 1ingerfanon agan}lh@;y antetfereantay gnd awtqrfswru anpega; an

Ia(r:llclj& diﬁ_ u.% vi t %&%@f@kbn ﬁ?a%% B’g%??ug nagf Cpbav?nljl interferon alpha

ben&%fé%?la@éﬂﬁﬁ@i‘ﬁfﬂn@phaﬂﬁ'cﬁﬁﬂ)ﬁﬁﬁbh SvithGiishvireh or levovirin; levovmn a
benzi'mdazol es; thynosin;_ a beta tubulin inhibitor;

pr opejdase finhibijerc inchisings ani N3 niahibien | athby3-44n l@dalmpmhehcase

ryoBIRRG acte R e GBS K s, R B3RR T @otha Nssp

127pol§‘m€ﬁ%é‘lﬁﬂ11‘tﬁfor‘sglftitd$bﬁﬁ;l a1 IRESinhibitor; and antisense ohgonucleotlde a
-2' -deoxy-2'-fluoro-2' -C nethyl nucleosid

or @aazesld@é résmf%tmg aghppEBldeatt Hhozgmes npiBpopiFlens 43;'& fificleoside
an pljoﬂfu%r %?qhﬁie%sﬁy&’e%vldﬁ@e, a l-amino-alkylcyclohexane; an antioxidant

including vitamin E; squalene; amantadine; a bile acid; N-(phosphonoacetyl)-L-

aspartic acid; a benzenedicarboxamide; polyadenylic acid; a benzimidazoles;
thymosin; a beta tubulin inhibitor; a prophylactic vaccine; an immune modulator, an

IMPDH inhibitor; silybin-phosphatidylcholine phytosome; and mycophenolate.

125. The use of claim 103, wherein the antivirally effective amount of

(2'R)-2"-deoxy-2'-fluoro-2'-C-methyl nucleoside is administered in combination or

214



10

15

20

25

30

PGOOR O CH3 PgOF 1-4 5 wherein Ris |lower alkyl,
acyl, benzoyl, or nesyl; and Pg is any acceptable

wonreis®osi4ng group consi sting of but not |imtedCTmws2004/012472

C(O-al kyl, C(O) Ph, C(O)aryl CH3, CH2 al kyl ,
CH2- al kenyl CH2Ph, CH2-aryl, CH2O al kyl, CH2O ar ryl,
SOpaltemaiph, with 2atalegst, onee meatawguse]ieﬁ*@fl q>1§| fhg| group consisting of:

: gr tg{eﬁ%}rc}/r{ grllc? 19% niér?f!zn aiBha B8lifeREroh 4 215 8 Fegylated interferon,

1, linBerferdre thet, SRIETORY diapithax antyiférdaneh. add ihR8ferdn omega; an
nethod of synthe5|2|n

(2" imjeripukiae deiadme maisEbinglC endintsigukin L3 it ipfesergn alpha
or c(rfp gkla&ﬁq{?{ H%fogtga a}%:‘l%l AChinphatBR Wt vath &f le%\ﬁﬁﬁrlevovmn a

of the structure: PgO Base X
G-Bpro{%ﬁs@gmllﬁtorlﬁlcmd&g wheNS3 ninhikitos © NS3-48HRhilgtor; a helicase

|le_,| mﬁb%H(ygrpo r[(clse élﬁabor raf %%%@gﬂ%p%erase and NS5B

phgénd%%%é ffatdider; a@&%&&ﬁ%ﬁmﬂy Phffiot: rlﬁld%ﬁb%s§ gligsihiRtbotide; a
group consisting of C(O-alKyl, C(OP

C( O}lmzyhdmé:}elenvz(ﬂ% aIHcyZa,mldzl@aammme a@@@hnucleomde nucleoside

Sozprgp.e}/l'g of é}u&eBﬂ.ﬁél caqr&g%% ?éyi 1no a%ﬁylcycloMeXane an antioxidant

t erfheRuding ﬁ'td?l'ﬁﬁ@' §cidal/éne Qﬁlaﬁt@&ﬂﬂepﬂ Hile #6¥; NQpBosphonoacetyl)-L-
toget her to for

1, 1aspaidict eudauasdvapthgarbpxméﬂy |ppb@d@)yhcz agdin@ benzimidazoles;

t2 ﬂg / Oogllﬂg% Pgl?tcglfbuillzlolgé %80 24z)§oéohif?a%téc e% e o ! &R gﬁﬁhﬁé ﬁlodﬂlator an

met tMPDHliﬁhlBﬁ&* Gﬂyt{1ﬁ~'fah&spmt1®lbhohn‘&fpﬁy@smné heid mycophenolate.
intermediate is of the structure: PgO

126. The use of claim 105, wherein the ant1v1rally effective amount of

(2'R)-2'-deoxy-2"-fluoro-2'-C-methyl nucleoside is administered in combination or
alternation with at least one treatment selected from the group consisting of:
interferon, including interferon alpha 2a, interferon alpha 2b, a pegylated interferon,
interferon i)eta, interferon gamma, interferon tau and interferon omega; an
interleukin, including interleukin 10 and interleukin 12; ribavirin; interferon alpha
or pegylated interferon alpha in combination with ribavirin or levovirin; levovirin; a
protease inhibitor including an NS3 inhibitor, a NS3-4A inhibitor; a helicase
inhibitor; a polymerase inhibitor including HCV RNA polymerase and NSSB
polymerase inhibitor; gliotoxin; an IRES inhibitor; and antisense oligonucleotide; a
thiazolidine derivative; a benzanilide, a ribozyme; another nucleoside, nucleoside
prodrug or nucleoside derivative; a l-amino-alkylcyclohexane; an antioxidant
including vitamin E; squalene; amantadine; a bile acid; N-(phosphonoacetyl)-L-
aspartic acid; a benzenedicarboxamide; polyadenylic acid; a benzimidazoles;
thymosin; a beta tubulin inhibitor; a prophylactic vaccine; an immune modulator, an

IMPDH inhibitor; silybin-phosphatidylcholine phytosome; and mycophenolate.
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CH3 PgO F 1-4 5 wherein Ris |lower alkyl, acyl,
benzoyl, or nesyl; and Pg is any acceptable
wonreis®osi4ng group consi sting of but not |imtedCTmws2004/012472
C(O-alkyl, C(OPh, C(Oaryl, CH3, CH2-alkyl,
CH2- al kenyl, CH2Ph, CH2-aryl, CH2O al kyl, CH2 ryl ..,
S02- al kM7, Shomgihpd of éwa{lﬁ‘u%lygd@ ALt Qf?uoro-Q'C'methyl

:ggté{cﬁegﬁi)él gt[?g? gg | @-EL%Yé(omp?fsir&()tgglcg%ﬁtim%f Qomleobase with an

1, LinRrediefelstust@py: opy! di sil oxanyl i dene). 10 130. An
internmediate in the synthesis of a

(2'R)-2'-deoxy-2' -fbg@ro- 2'-C nethyl nucleoside ((3-D
or RL), wherein the inyernedi at®Ris of the structure:
PgO Base x R6 CH3 PgO wherein, Xis 0, S
CH2, Se, NH, N-al kyl, CHar racemc), C(W2,
wherein Wis F, d, Br, o I|;l!and Pg is independently
any pharmaceutical |y aR&pt abl e protecting group

sel ected fromthe group c?rk‘si sting of C(O -al kyl,
C(OPh, C(Oaryl, CH3, CH2-al kyl, CH2- al kenyl, CH2Ph,
CH2-aryl, CH2O al kyl, CH2O aryl, S02-al kyl, SO2 20

ar yWwhertiarR isdotvgt alkyteadyl) tseinkgyl, or mesyl; and Pg is any acceptable

: gg‘g@%g{i%g? gr'oﬁg 20 iSngorbuthot 1Nited 9 o) Bey1, ©G5ph, C(OyaryL,
1, 3chil GrRaiRyl €, alueon!, o] ith-axarohidans), CHAS-bryl, SO,-
alkyl, SO,-aryl, tert-butyldimethylsilyl, zert-butyldiphenylsilyl, or both Pg’s may

come together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene).

128. A method of synthesizing a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
nucleoside (B-D or B-L) comprising selective deprotection of either Pg in an

intermediate of the structure:

PgO Base

CHg
PgO F
2-5 |

wherein, X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),, wherein
W is F, Cl, Br, or I; and Pg is independently any pharmaceutically acceptable
protecting group selected from the group conmsisting of C(O)-alkyl, C(O)Ph,
C(O)aryl, CH;, CH,-alkyl, CH;-alkenyl, CH,Ph, CH,-aryl, CH,O-alkyl, CH,O-aryl,
SO,-alkyl, SO,-aryl, fert-butyldimethylsilyl, fert-butyldiphenylsilyl, or both Pg’s
may come together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene).
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129. An intermediate in the synthesis of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (B-D or B-L), wherein the intermediate is of the structure:

PgO

OR
o)
' CH3
PgO F
1-4
5 wherein R is lower alkyl, acyl, benzoyl, or mesyl; and Pg is any acceptable

protecting group consisting of but not limited to C(O)-alkyl, C(O)Ph, C(O)aryl,
CHs, CH;-alkyl, CH,-alkenyl, CH,Ph, CH,-aryl, CH,O-alkyl, CH;0-aryl, SO;-
alkyl, SO-aryl, tert-butyldimethylsilyl, zert-butyldiphenylsilyl, or both Pg’s may
come together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene).

10

130. An intermediate in the synthesis of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (B-D or B-L), wherein the intermediate is of the structure:

PgO Base

” CHs
PgO F

2-5

15 wherein, X is O, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic),
C(W),, wherein W is F, Cl, Br, or I; and Pg is independently any
pharmaceutically acceptable protecting group selected from the group
consisting of C(O)-alkyl, C(O)Ph, C(O)aryl, CH3, CHz-alkyl, CH>-
alkenyl, CH,Ph, CH,-aryl, CH,0-alkyl, CH,O-aryl, SO;-alkyl, SO,-

20 aryl, tert-butyldimethylsilyl, zers-butyldiphenylsilyl, or both Pg’s may
come together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene).
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