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WO 2005/003147 PCTJUS20041012472 MODIFIED FLUORINATED
NUCLEOSIDE ANALOGUES This application is being filed on 21 April
2004 as a PCT International Patent application in the name of

WO PBHMRMASSET LTD. a US resident, applicants for all designidiibtis Hiedépes72

the US. 5 FIELD OF THE INVENTION The present invention includes
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleosides having the natural (3-D

configurat|o hvildl [ |
especialIW@%@%&W&#@%@%@%N

10 Hepatitis C virus (HCV) infection is a major health problem that leads

to Chro@ﬁiﬁ"@?ﬂﬁﬁ%ﬁ , RUEHiAs ¢irehosis andiepameellulancRiCindmamational
in a substantial number of infected individuals, estimated {0 _pbe 2-15% of .
el PE BesSiTB O e 06 RHAKAHARSA oo TGt Blcglicants
in theaied, Aigiesalapenaesgrding to the U.S. Center for Disease

Control. According to the World Health 15 Organization, there are more

than 200 million infected indiyidual %M%Nat least 3 to 4 million
people being infected each %}grgﬁoﬁ)wiéve Infected, about 20% of people

clear the virus, but the rest can harbor HCV the rest of their liyes. Ten to .
twenty pEEenPEFERfontHIRPHTR ctelq Wduf%@?%ﬁﬁﬁgﬁyéé@a%{?%é ~methyl .
destoyineciHAg YecanGel Eh? Vindth liseass imanamidedmanantiesativent of

by 20 contaminated blood and blood products, contaminated needles, or
sEldtiyidag éeidems remrciptbchspaibterdBiddiidPmothers to their

offspring. Current treatments for HCV infection, which are restricted to
immunotherapy with recBatmmaninte dFrTHRIANGARONM combination
with the nucleoside analog ribavirin, are of limited clinical benefit as

resistangg dayelopsapidiyiMoy eareEZbither erig sioreslablisbB b vAaeinecads to
for HCV. Consequently, there is an urgent need for improved therapeuti

agfeRm s e eeRsh BRSSPV RNECHOH 2 8T R riBh? ubstantial
ap anveloned: Resitivarstiant RNARewith Bsipglsyoligatibansgiestdpulation.
g’lefggrrg i(;rieggegscﬁengtgg %u:[j 91?1?1%(?1? Sile'l?‘e\(l:\égi:f hpgggl%dﬁls t%% United States alone,
according té the U.S. Center for Discase Control. According to the World Health
Organization; there are more than 200 million infected individuals worldwide, with
at least 3 to 4 million people being infected each year. Once infected, about 20% of
people clear the virus, but the rest can harbor HCV the rest of their lives. Ten to
twenty perccnt. of chronically infected individuals eventually develop liver-
destroying cirthosis or cancer. The viral disease is transmitted parenterally by
contaminated blood and blood products, contaminated needles, or sexually and
vertically from infected mothers or .carrier mothers to their offsprmg. Current
treatmeénts for HCV infection, which are restricted to immunotherapy with
recombinant interferon-a 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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WO 2005/003147 PCT/US2004/012472 polyprotein of about 3,010 amino
acids. The protein products of the HCV gene consist of the structural

wo RRIEINSG El, and E2, and the non-structural proteins NS2, NERNSAA

and NS4B, and NS5A and NSSB__ The nonstructural (NS) protelns%roémmun

believed to provide the catalytic machinery for viral replication. The NS3
prolepsedneléaseaNSOR) heiRNAcidepeTtiensds i galytherase flenHCV gene

the polyprotein chain. HCV NS lym e is required for the .
TR R 0 BB PRI Rk AR o 1L Ot A et e acteins NS2,
thegssangpasml INSYIRtend Meseplieh NS5 By ClEtef ddeaduthetdfNS) proteins are
NSSBg lymerase is.considered to he an essential component in_the

I

SRR YRR Y e SR FTRE BT d T e O S e RS/ protease
NS &L ONY DI inh & RaTACRpeadentOR NSARNAY Reline fasm ABY i @ftdiein chain.

RNA Binding," ,Heptology, 29:.1227-1235 (1999). V. Lohmann, et a|.,
B ¥ SR o s TR A R g RNA fromm
Rolynpesase:adsdevitapating Qhdirus:svodirg ag yed9atd O%- k48 (2988Mion cycle of
Inhipjtion. of HCV N polymerase prevents formatjon of the .
G B ER AR e i don i gmponent in
gﬁfﬂ@&h @ﬁ&@ﬁi{@[ﬁﬁﬁ%@ﬂl‘ﬂm ﬂﬁl\/@m.gi:‘]isxqﬁfyﬁahtbe&a@;baaﬁd CWirus NS5B
eongsto much larger 1a ily of viruses that share many commaon L.
EERlER. FLATIHERERISEE 1o R RREE 68y AR T o inding "
ayépiaﬂb%r,eggzlisflltme_;t-ggmsrexghgﬁr)]pas.ti%éum_ Wy mmic,auseodf dlﬁﬁﬁﬁ%’_ 1%ind ﬁ{inetic
cattle an plgs, avivruses, wnich aret rmary cause_or adiseases_sucn
ALY S T B R RETEE T R LIRSS (e Bigeatitis C Virus,”
MREHeeISHG V1 Gdhe fRayiKios pemubibiciuaesira/than a8 puikatse prevents

separated into groups, on the basis of serological relatedness (Calisher et

dprmatah ol g deubls A aad HEN R A A iom conFilieigeian attractive

ayab Rnoenhaliisanp R iemprdhagissterer-titiolds Mieplggys Editors:
Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven

clobal Ccie e e e R ot et AN b
rahigrge: Hemorrhagic Fever viruses (DHF), yellow fever virus, shock
syndrome and Japanese encephalitis virus (Halstead, S. B., Rev. infect.
Biay kB8O iruses

The Flaviviridae family of viruses comprises at least three distinct genera:
pestiviruses, which cause disease In cattle and pigs; flavivruses, which are the
primary cause of diseases such as dengue fever and _yeilow fever; and hepdciviruses,
whose sole member is HCV. The flavivirus genus includes more than 68 members
separated Into groups on the basis of serological relatedness (Calisher et al., 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 Hemomrhagic 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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WO Zv(hfgﬂféVDV) classical swine fever virus (CSFV, also called hog ¢ ofe
Adv.

30 251-264; Halstead, S. B., Science, 239:476-481, 1988; Monath, T. P.,

New Eng. J. Med, 1988, 319, 64 1-643). 2 WO 2005/003147

PCT/US2004/012472 The pestivirus genus includes bovine viral diarrhea
PCT/US20 4%1 2472

virus) and border disease virus (BDV) of sheep (Moennig, V. et al.

Ttir. Reghb992: ¢ 4us 38R PR Boinfections @ﬁdhmeshnatemmsgo@hsszcm

(cattle, pigs and sheep) cause s |f cant 5.economic | worldwid
B’VB\‘? %\Yfée%‘ﬂ’lﬁé&g%)\{j s@ﬁ%ec RREN R CORRE flcslsm eco%rorﬁsg ase virus

Wnﬁesgh@e(hxgaﬁggg |Nduatry1(l\4eiyer§n(3}amd I'H‘jiEJ 4H, JSB 98) Pestivirus
Advances in Virus Research, 1996, 47, 53-118; Moen e%Snt a,u e Ve o nificant
VAHeG8e8s 1 95 Homestisaiey Hﬂ?ﬁ%%e@twwds&%ave no gaise siem |

edensivrIVioehey agtelized as el svireal jee sthurnsel dieusey e, cattle: and 1s of

serological surveys indicate 10 con rabl stiviru sure i
T G SES BRI r oL S boE NI g Thic

O
are ¢ oS groups

Within AR aFdayiviridae Jameilyalothancisely felate@t mUeamgwmsefaanmdv. Vir.
include the GB virus A, GB_virus A-like. ents, EB V|rus B and
Wies-d Paiso éébleé%ggétltg‘@%ﬂrugeﬂ >h f}]epac({/lrus gl?oup

(Bepatiisitedins HCYisansisisthii Aussmbiividraf cessllysieldtedivays indicate
genot g_lggi?ydlstln uishable wrus&s that infect humans. There are at

|88’§f1 ENORSES T HROIR RER"ED subtypes. Due to the similarities

between pestiviruses and hepaciviruses, combined with the poor ability of
hepacivReEBE Moy RIS TRSEE IRRUIRPESIB RlNedirairdm@rspy ifishin. the

(BMOV I8 OUGRHSSHAT RISHTPIRIALS siHAxIhe %@YM%&EQ% GB virus

genetlc organlzatlon of pest|V|ruses and hepaciviruses is very similar.

TheSBpuiHN & stian aeeni Airtises-Poasd <SR sifutelafglsvsaiadderaits G
fame oRA) epcodingaiihe Hﬁé REBFAH%@@C%QVSH@W'%&PA'%@%ba

These proteins are ex resse as a polyprotein that is co- and

p%fsﬂtlﬂ%ﬁﬁ@iﬁélwlbﬁé’éé%@élwbié%Hnél&ﬁ!i’l%ﬁiﬁﬁ’Wﬁﬁl@ﬁéﬁﬁ‘é&h“mﬂns There

REIGINRSRS &oryietd fag i ahBretaing. STeusile2d Prtaishe similarities
responsible for the replication of the viral genome RNA are located within

A5V e YR AT b - (BFRARAIT TGS HPRbB e R Hie Bpsfecpbility of

hepaciviruses to grow efficiently in cell culture, bovine viral diarrhea virus (BYDV)

extensively

is often used as a surrogate to study the HCV virus.

The genetic organization of pestiviruses and hepaciviruses is very similar.
These positive stranded RNA. viruses possess a single large open reading frame
(ORF) éncoding all the viral proteins necessary-for virus replication. These proteins
are expressed as a polyprotein that is co- and post-translationally processed by both
céﬂﬁlar and virus-encoded proteinases to yield the mature viral proteins. The viral
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
véry similar. For both the pestiviruses and hepaciviruses, the mature nonstructural
(NS) proteins, in sequential order from the amino-terminmus of the nonstructural
protein coding region to the carboxy-terminus of the ORF, consist of p7, NS2, NS3;
NS4A, NS48, NS5A, aﬁd NS5B.
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nonstructural (NS) proteins. The genetic organization and polyprotein

processing of the nonstructural protein portion of thep@RESmpestiviPuses
wo 2005/003180d hepaciviruses is very similar. For both the pestiviruses and

hepaciviruses, the mature nonstructural 30 (NS) proteins, in se

order from tl‘t]e as”?)if‘%
S RESERMIES Hermi

Q10 Qlridd élmvriﬁéﬁﬁﬁaqihﬁ%r%?ﬂugngg YEMHEns
us of the ORF

oding region

| 24 S153 NS of
that arDABINBSHC ah @@BP@@@%&@@??’EEB%%N@

NS proteins of
viruscgnst Q‘cﬁé?}&’§ é)

estivitusesAnddanaciwmse s oRite SERTERES
ristic of specificgr(%teailn fyl
or oteifiieiRadOb NV irdlsesdn HoesRERHR Poss

12472 WO 2005/0

03141 Ihe

domains

BSHONSa/moE SRarapleBtzeNSE!

0Ssess amino acid sequence [
cheraciersy of serif preiTasE anltreleksds Rt Al
Fletteyiphddy RiUCIETEBRL

Reand 5 Fle

aetal. al

tteric, rologyhk ﬁg@@mpave'
17 33GRRateN BIABBE e B PIRAIENY, ¢ égr’\’?sﬁé%“\é%otein !

R Ko
and hepaciviruses hav ednetfisicR¥acted A ed RNA
the i ETRE R L b ;

oonin, E.V. and

\Y}

TN isoRev. Biochem.
Doljzﬂ/lgleﬁ-(%?Gmmgiopﬁ@%a@aﬁe%%md%gﬁﬁ R

s and functions of the NS

proteins of pestiviruses and 10 hepaciviruses in the life

virgses are.direqdy analofgensnhn dotheass RRERIS

is responsible for all irot

hepadsumstranfhsAHE PG

GYClfeQiviases and

3 serine proteinage

Ivtic pracessinigeat iyolypteteirs. IR E7ESS: ¢
?t%ﬁ]g?r)lé %@%&F (Wisk )

chen and GalleBH 389 irotein
Viralo 341350 Banshkchd éié’t‘%‘i‘?e{%% J. Viral. 67:3835-3844:
NS?’Egc?I?arf‘?él]&é%é St ) Ogiqﬂ?mg.@e;@émir@gz:ag@-%g?“ 91
prectakoWiotRitrerad s Y18 E7-7832-2843; (2L 51 8 (435 Erecotat o
_ Acad Sgi yﬁ%%ogmacnﬁgéomeabt(é?% 3)15‘.’ Viral. 10587; M'ikf?@ J
Viroipgy 3%‘33)J.Vi’ra|. 97:4265-4@5,';};,@7149:139%%). Gk NS A 5}()@- ,.% .
al. DoWByaBEshatts Biop¥8t4cdr with the NS3 ;@ég?se Sgggéeggle 1JSA 90:10583-
Vir%ﬁfé%ggg@jgg@gge@@k&ﬁ%)& GRA3bEEAS.

; Faila_ebt fg{ qé%3934)%5,01
: 3753-3760; X . (1,99%) Abodingd 73] D26 322! 0 '
105Dtk bBO e o aS N %"gi‘ i

al. (1993) Biochem,

nctions as a helic

SGI!I]E p:oteas - - . . 11 ].,

1 71:53 12-5322). The NS3
(1994) J. Virol. 68: 3753-3760; u et al. (1997) J. Virol 71:53 12-53 )

. - nse (Ki
protein of both viruses also functions as a helicase (Kim

et al. (1995) Biochem.

Res. Comm. 215 160-166; Jin and Peterson (1995) Arch. Biochem.
Biophys. Res. Comit. :

Biophys 193:47-53; Warrener and Collett (1995) J. Virol

ihe NS5B proteins of pestiviruses and

hepaciviruses have

69:1720-1726). Finally,

the predicted RNA-

- h . b

. Hagedorn, P
Biophys. Res. Comm. 232:231-235; Hagedom,

(1998) J. Virol. 72.9365-9369).

Treatment of HC ¥ Infection with Interferon

al. (1997) B iochem.

CT WO 97/12033; 7hong et al.

cells in response {0 viral infection. JFNs

inhibit replication o

¢ a number of VIruses,
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Biophys. Res. Comm. 215: 160-166; Tin and Peterson (1995) Arc. Finally,
Biophys., 323:47-53; Warrener and Collett (1995) J. Viral. 69:1720-1726).
y, the NS5B proteins of pestiviruses and hepaciviruses have the

PIEHASEARNA directed RNA polymerases activity (Behrens &t HUAY8#) 2472
EMBO. 25 Lechmann et al. (1997) J. Viral. 71:8416-8428; Yuan et al.

CIAELe @cﬁ%ﬂﬁmaﬁﬁs&ogg%@ﬁﬁ@é@ﬁ%@hﬁﬁgmwg@imm [FN
97} ; Zhong et (1998) J. ViroL 72.9365-9369). Treatment of HCV |
Infecioriein nesceronnies reras IAREMAVE padrtedabdrygiy Additionally,

aygilable for thereainentolichienichenatiisder vegshnmiesadre Eist of IFN

are glycoproteins produced by immune 30 bit re lication of a number of

viutaspazells inddspittiaad rarapnweetens b enhhS gt of Tatismip shppically
P%E&?&%é{}%é@ 2Ging!yding HOV; AR MRS BIHES 852 50184, 2000). Most
r

treatment for hepatitis C infection, IFN can in certain cases suppress

seriiTnHCYaRRYCto hpvietddimibYeldRranBaitiBkafzonNteamaBimulyeh causes
S%é%%}eaﬂﬂﬂﬂcg%ﬂ&ii IS ¥elac MolornalelotiaalockafJahlils

temporary and a sustained response occurs in only 8%-9% of patients
chronically 5 infected with HCV %gar .. Davis, Gastroenter ) g
16181048 TR S0O0 LT HSHOR LRt TGRS foFafgosiments
ingeTfer andrastmented hichapbiss Eor sovenpiulike Bpmptdos 5\08iYEE40Es Blatt et
and lack of ener n%qstamin . A number o nts dis .
E ARG R oD i Hag ggins consensus
theteiasnFor ©xearpleNd. 3, a0 No FaHa0:88Y thsBlatbetnlmékHCV therapy
discloses methods far retreatment of patients affli tgg)w' {%%I\“{ in
cOAgEh S H 8t WPEJ.@.‘%E;F@&%%Z ?1542?2%?& aizét’}rée a.%Jiz%I%‘slggr ot al
aRiBAHIIE hthesamindging Ging pofdviteel infarferd nutel itk SePatehgidofor the
5,928,636 to Alber et al. '%jsclosest e m%o ‘rLc;r 0
int&ASHRM- P2 a\ﬂ%‘fﬁf%?fe Aratphator l??(%gtrea m'er;l[é‘o i%pf%)(gﬂgtﬁodiéégds%’g %6 to
inChudifenh HE \alU BsPadentiNo 84T, 686w dibsCietiencet &l. disoliseton with
the use of thymosins, asg%é% ri mbjnatiop wjth, interf for treati
S e A L AR M SR A Rt o
combination HCV therapy employing interferon and a free radical scavenger. U.S.
Patent No. 5,738,845 to Imakawa discloses the use of human interferon tau proteins
for treating HCV. Other interferon-based treatments for HCV are disclosed in U.S.
Patent No. 5,676,942 to Testa et al., U.S. Patent No. 5,372,808 to Blatt et al., and
U.S. Patent No. 5,849,696. A number of patents also disclose pegylated forms of
interferon, such as U.S. Patent Nos. 5,747,646, 5,792,834 and 5,834,594 to
Hoffmann-La Roche; PCT Publication No. WO 99/32139 and WO 99/32140 to
Enzon; WO 95/13090 and U.S. Patent Nos. 5,738,846 and 5,711,944 to Schering;
and U.S. Patent No. 5,908,621 to Glue et al.

fnterferon alpha-2a and interferon alpha-2b are cumrently 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
elycol modified) form of interferon alpha-2a. INTRON®A. (Schering Corporation)
is the recombinant form of Tnterferon alpha-2b, and PEG-INTRON® (Schering
Corporation) is the pegylated form of interferon alpha-2b.
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combination HCV therapy employing interferon and a free radical
scavenger. U.S. Patent No. 5,738,845 to Imakawa discloses the use of

wo heds (pterferon tau proteins for treating HCV. Other interferlqpﬁ)@sg%gmlun

treatments for HCV are disclosed in U.S. 20 Patent No. 5,676,942 to
Testa et al., U.S. Paten_t No. 5,372,808 to Blatt et gl., and U.S. Patent No.
5,849,698h# domtsee binjetfnenaibvhdigel dsellpay yidesttorbsigl gamma, tau and

| %?ggzi%ﬁle %H%ﬁ&g{ﬁsqﬁ’rﬁ&%ﬂhél%ﬂeﬂﬁﬁ%@%%%ﬁ%ﬁ@éﬁﬁc&%ﬁ?éxmpze,
to Hoffmann-La Roche; PCT Publication No. WO 99/32139 and WO
JONEZRAGHY Efmtenfono 98/13890-dnd by'S. Intadvunes. OVESBERANY (natural
57 to.Schering; 25 ?[H; ept,Ne, 2208 lye:
Ir%é%ﬁc%@a%ﬁaﬁzﬂ;%%g ’mf?( eron%{;g\%t-z%)&ar% currentél))% %%%gv%%%g S, REBIF

nfotatkerapdorthe bratientisraroy (ROBERORIAYRethBjeditdcine, Oral
rﬁﬁ%?%&?%g%ﬁ%%%ﬁ% %(?E!@Eﬁé%g :ELE%%&&Q M@ ilﬁé}t}@mn tan, and

pegylat ne glycol modified) form of intérferon alpha-2a.

| TR (r prriSeindbiby Gdepitanioaie3o isHsdopashibinant form of

Interferon alpha-2b, and PEG-INTRON(r) (Schering Corporation) is the
pe@yiates form of interferon alpha-2b. 5 WO 2005/003147

PCT/US2004/012472 Other forms of interferon alpha, as well as -

Interferqeeii,amds 134;80 L Are SUEnUYI0 €0 xamide) is
development tor the treatment of HCV. For example, INFERGEN

(aneteliontaiptatofelphyimhteingu heo 0 FINREROM (iVaalravdresideomalog sold
%ﬁ%ﬁ%@@%ﬁ% Ares-Se ono%%%g%@%ﬁgﬁﬁy %%%%@éin%?dav.m’ So
Qdafcknterfarointlp Raloy syl o 186 clEReR s, Unideihdidtbro i gantNa, 3,798,209
inteyf tau . and jnterfergn -10:by. Int re in, ot
s hitr to
igEndeisgnehdtinmionvitite detiortyridiaedsy stiroad Bpestamed Ritiiraruses including
leosi 0 ] r i  €Th Index,
B 08,
1989). United States Patent No. 3,798,209 and RE29,835 disclose and |, ‘
claim rigﬂeﬂmﬂﬁiBsazﬂ%ﬁﬁssgﬁtf&uﬁ%mﬁ%m Vel (o “Rotial b 40% of

patients, but it does not lower serum levels of HCV-RNA (Gary L. Davis, 2000).
Thus, ribavirin alone is not effective in reducing viral RNA levels. Additionally,
ribavirin has significant toxicity and is known to. induce anemia. Ribavirin is not
approved for monotherapy against HCV. It has been apprqved in combination with

interferon alpha-2a or interferon alpha-2b for the treatment of HCV.

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 o be effective in the freatment
of interferon naive patients (Battaglia, A.M. et al., Adnn. Pharmacother. 34:487-494,

2000), as well as for treatment of patients when histological disease is present

6
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guanosine, and has in vitro activity against several DNA and RNA viruses
including 15 Flaviviridae (Gary L. Davis. Gastroenterology 118: 5104-51
14, 2000). Ribavirin reduces serum amino transferase levels to normal in

WO %89t {Jatients, but it does not lower serum levels of HCV-BNKY{EAR}§12472

Davis, 2000). Thus, ribavirin alone is not effective in reducing viral RNA

lﬁ%ggh%%qitﬁp@mél. rayirinhas sigoifigant jaxisity3gnddsdnouitiies have shown
induce ne’m|fa. Ribavirin is not 20 approved for monotherap agai s(g}a/ bavic
HIEY mivtasdsats apishoberriitisomBRsanBh With® E@F?érb‘ﬁ‘%ﬂ}é% DA/ Tbavinin

interferon alnha-2h far.the treatmentoh HeMpRbaviais gy knewmingsiog alpha.
monop?wosp ate déhydrogenease inhibitor that does not have specific

AROVHEN, activith imene raap ve SIBI SYéEine St TR ABYEPP Stig Grmbmation
gt@%%y @%ﬂf’di&g 0650106841125 Cambinatoneinieifaren Atigue. (Gary L.
10avirin

e curfent standard of care for chronic hepatitis C s

COmiinA06R) thEraplivetinmmhaTpRY WHBrfIR6H DRHK BB pogHorforon alpha-2b)
Combingtion Qb interigiathangr 'b@J‘SPE fophadieatraenivalliiiy inieetioBchering
has been reported to be effective in the treatment of interferon naive .
patiemte (BattadiBBE M) ePal ST S HRAGH) DrugHsRokosh JppEred |
as W§ Lagdor Usatmentebradients whenbistologisal diseaseoisplieseNt Sehering
W 20051003147 PC'HUS2004/012472 (Beren uer, M. et al. Antivir. d

\Gerpa(gippl. 3): Reches, WIGGASHRR:s iwa leﬁ%nn}mf%eamr@ an

S (EESRORY 1R RegYIalegrRie gl PIRRAAIMEGAIN: Ribosphere® are

combination therapy than to combination therapy with unpegylated
infeofepproaiphier tioweveneas ofithiinYonotherapy, significant side effects
develop during combination 5 therapy, including hemolysis, flu-like
symptome;rapaniiaatass fasigue (GePAR62DaWE)2008) I36mBItatdAs 1359, WO

therapy with PEG-INTR (peginterferon alpha- BETOL(r)
R S oAk TR SR LB BSHRkOUY) wse of
REBRIE. (HréFehariap Borpor aflon)inasatsbibedmaihsroprdin the treatment of
combination with.INFRON(r Interfer. p bi i
D SN AL A T A B
and fERREGUSchibavirinypadisvhisasnrse RiveeBietathdoteidalon alpba and

eri%g\S/Pr?r? [:% ! %{aGtion therapy for the treatment of HCV.

Additional Methods to Treat Flaviviridae Infections

The development of new antiviral agents for Flaviviridae infections,
especially hepatitis C, is currently underway. Specific inhib_itors of HCV-derived
enzymes such as protease, helicase, and polymerase inhibitors 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 HCYV proteins (inhibitors of
glycosylation), drugs that block entry of HCV into cells {(by blocking its receptor)
and nonspecific cytoprotective agents that block cell injﬁry caused by the virus
infection. Furiher, molecular approaches are also béing developed to treat hepatitis
C, for example, ribozymes, which are enzymes that break down specific viral RNA
molecules, antisense oligonucleotides, which are small complementary segrments of

DNA that bind to viral RNA and inhibit viral replication, and RNA interference
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also approved for the treatment of HCV. PCT Publication Nos. WO
99/59621, WO 00/37110, WO 01/81359, WO 02/32414 and WO

- woY3(9444#8 1 by Schering Corporation disclose the use of 15 pggy.

I ? _
interferon alpha and ribavirin combination therapy for the treatmelr?gf%Z 044012472
HCV. PCT Publication Nos. WO 99/15 194, WO 99/64016, and WO
O&/24d6beby drtoffmmelen-Laksiheiic. dhodisklost the uderofipdgyldtedisty &

interferon alpha and _ tihayiri binati py forthe treatmept of 1.
AR et ot T e ot AR R arcr, 55: 1
degeiie nndf Kewlantivilg| Adénté fG8 Bidviite(Mfedlions, especially
hepatitis C, is currently underway. Specific inhibitors of HCV-derived

enzymegayal as IRt elieass WY pelympeaseiahibiRisaig ReIDG family
developed. Drugs that inhibit other steps in HCV replication are also in

&b, 38 BRANMSRR At 1hat IR EHSalR%iH P PSR difs potential
ram IR RBHAS INEDILY B)afitOB UBVPIBNE IR f1086 )ity against other

processing of HCV proteins (inhibitors of glycosylation), drugs that block

eFEVIBIIICS/ ST SBYP BIEKITE iRerBEER) AaAGT R YheYifmd active against
cylppiaiediivg aarnts hahhlogksehitunyacauses bytberviregeniectifihods and

Further, molecular approaches are also being developed to treat hepatitis

CoaBPasHinpte[aBe s IATisRe SRdyREY YHESBreakdbwi SplBLifid282) that

virgbRNA R B0 lesiissi Antisense Aligrayrigotire s whigh gassalihave activity
complementa%/ segments of DNA that bind to viral RNA and inhibit viral_
r@BRERIdRY BN RIRGWRTSFdiciscenciopy (Y boibsiodsia pompounds can inhibit other

PRlAVSRQOMAIRATS: IRERNGUSS M Mnder nvestiqatioNBneekietferestingly
Antiviral Chemistry & Chemotherapy, 11:2; 79-95 (2000); De Francesco

ewhileinppyiblicrider disploses 3 JAEPUDT)C P RFBARENEE Ahatjangdormethyl-2’-
734367348580 Wn Bvingvirgh fischemyiide (BMR bhisRpealiVikhermore, a

belonging to the family 5 Flaviviridae and has been used as a surrogate

fernibatio pedunarolosdiastt msicaalsybriezsimitd stibmlagalpwm” position is

BMPM 5y 5 agsstactyiragainst other flaviviruses, often a compound
can be inactive against BVDV and active against another flavivirus.

Somma%%%%u%ngi]!__u% %Wvles rt?x\éegggaﬁl\;\éez{ggﬂso%engue hemorrhagic fever
(DHF). According to the world Health Organization (WHO), two fifths of the world
population are now at risk for infection with this virus. An estimated 500,000 cases

of DHF require hospitalization each year with a mortality rate of 5% in children.

West Nile virus (WNV), a flavivirus previously known to exist only in
intertropical regions, has emerged in recent years in temperate arcas of Europe and
North America, presenting a threat to public health. The most serious manifestation
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 curreﬁtly no preventive treatment of HCV, Dengue virus (DENV) or
West Nile virus infection. Currently approved therapies, which exist only against
HCV, are limited. Fxamples of antiviral agents that have been identified as active

against the hepatitis C flavivirus include:

1) Protease inhibitors:
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compositions for treating flaviviruses and pestiviruses", PCT WO
01/92282) that 10 ribonucleosides containing a methyl group at the 2' "up"
position have activity against BVDV. However, it is unclear whether these.

WO 288788L47ds can inhibit other flaviviruses, including HCV in E&IMEGR/8F2472

at the HCV NS5B level. Interestingly while this publication discloses a

large n ;gﬂgset%q%,%%s“}ﬁ‘#!g?_%}B&%éé%&ﬁ%&@éﬁw@%&@emzp,lmﬁde@o 98/22496,
|

where X'is a halogen, fluorine is not considered. Furthermore, a 15

nBetdipatbd/ay idading tirluClhosider RARJearedistans 39590y 259-273;
%&L‘JE%QJ SetnrﬁF ?@%&Q%H‘Eﬁ& ﬂ%egf%iQﬁﬁgi@&éfﬂ%ﬁD@W)éﬁtmml agents,
o

causative agei engue hemorrhagic fever (DHF). According to the

VGastoh e dltte@r garizaBBn (9B 4ivd it LhitheIWBRY B0 P SFER% RO teases,
nowat risk fop infection-wigh this\viys ARGstimaiest 50R08seaReRIR0 Afcludin
[B)I‘é\fll%—l?‘é{qaﬁil(}(eoﬁgg%%t%{%izrgtio%gcklygearpv%ﬁh a mortality rate of 5% in F . 5
chijtinketovvradeNiedindinaeas frndvrbib sy B iFRABIIE i e glectrophile
only in intertropical, reoi EMRsaediinLesanlYeRTSIINHeMPRIAE inhibitor
asr%%ls%sf Eﬁ)r%r(é@l%n%?ﬁorﬂ?%ﬁg}ica, p%%szarjting athreat to put?ﬁa?%lealth. :
Tptidostsbriies, HETBERABN TTBN I RFRGBI fSHEMFSncephalitis in '
humans. Outbreaks in New York City and 25 sporadic occurrences in the
SoutherRynitadsStatesbay eNgR propase disilteotd IAcH here 8, 6tiribpdyoxy-3-

no preventive treatment of HCV, Dengue virus (DENY) or West,Nile virgs
BT A A s R Ot S S Rl M) St
limilegExampies obomtivisg| agentithashdwetbeen identiftedrad diveistry and
against the hepatitis C flavivirus.inglude: SPL‘P Protease ig@%’ itors: Q
M@Wﬁd?ﬁﬁsz‘boh%hhﬁ“ Ubstra ezﬁg%%daﬁ% profé{gég’ e former
iRhiienstAtMaed hie WET WVIQ 287324 MiakD 98 Atisvbottepalgessing a para-
Antiviral Chenzist;y and Che othera% 99,40, 259-273; Attwood et al.,

TP BRI S AHRTCEEE HESERYES as anti-viral agents,
German Patent Pub. DE 19914474; Tung et al. Inhibitors of serine

pretens&6H pafHdulaMRApEIEE CIRIEN §335r Slbas erpfeass pehubitor (Chu M.
o8/ %Z?%%EAHS&Q}P%ﬁlﬂ@%?@@@:@%@,ﬂ@d@)@r@@ﬂum@scﬂaﬂgwW@ﬁ% same
that terminate in an eIectrthlle . _
authors, SCH 351633, isolated from the fungus Penicillium griseofulvum, was
identified as a protease inhibitor (Chu M. et al,, Bicorganic and Medicinal
Chemistry Letters 9:1949-1952). Nanomolar potency against the HCV NS3
protease enzyme has been achieved by the design of selective mhibitors based on the
macromolecule eglin ¢. Eglin ¢, isolated from leech, is a pbtent inhibitor of several

serine proteases such as S. griseus proteases A and B, a-chymotrypsin, chymase and

subtilisin (Qasim M.A. et al., Biochemistry 36:1598-1607, 1997).

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 1is disclosed m U.S.
Patent No. 5,538,865 to Reyes et al. Peptides as NS3 serine protease inhibifors of
HCV are -disclosed in WO 02/008251 to Corvas International, Inc. and WO
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such as a boronic acid or phosphonate (Llinas-Brunet et al, Hepatitis C
inhibitor peptide analogues, PCT WO 99/07734) are being investigated.

wo Nanessibstrate-based NS3 protease inhibitors such as 2,4,6-pbyAi9x3012472

10 nitro-benzamide derivatives (Sudo K. et al., Biochemical and

Biophysical Research Conununications, 1997, 238, 643-647; Sudo K. et

2198 pech BB/ G0RR e HenTSa by ADesaton s A G ciadhgfor tripeptides

RR3AR% anth RDS- Q13 1assfasmed, s3ubstiiyied on the amidewiheddkhringer
g

carbon chain and the latter processing a para- phenoxyphenyl group are

drechivg mveSigaeY 0P BeHe 510l Neran@idie dlinbepsatiges as NS3
@%9@}8&%@@9}9}@{&%%@ Alre T @ISO 8UEYS(3/48172 to Schering
7:7229-7232, 1996). In another example by the same authors, SCH

Séqmge}tmatemfgawmmws PehiCHirFgasBERsEn o gV are

i AIBLRlEasshiBATsGRUN seh&in BioorpaRis AN dMedicingd/ Aemisd Bristol
Letters 9:1949-1952). Nanomolar potency against the HCV NS3 2

0
Avbters S BHEYMWMEs PR AGchiy MEBshE aEsRiFBrSER Aide WRIDHHEB116 to
hasedianis fpesmrlcaasdinevEginasdsplaterdiom leech, is a

potent inhibitor of several serine proteases such as S. griseus proteases

AR PR A B T Ao

nisstaaseiih hibitdls TorAhditieatpertinl HENVNS5A/6Be sabypiateU(Sudakntet al.,

No. 6,004,933 to Spr. al, discloses a class of cystel r se )
ARTERL RS it oh e IO S e A i 500 psgessimg 2
tn b eiabyisatdsas syntiwtiednhititar boaphakalitch GniRBMNSE205 and RD4
protease. The inhibitor is a subsequence of a substrate of the NS3

rﬁb?éase or a substrate of the NS4A cofactor. The use of restriction

enzymes to treat HCV is disclosed in U.S. 30 Patent No. 5,538,865 to
Reyddigalibeeiaad henesslidamidentificdsindabiesiol- 19l afe EBS Letters

digglosedin Ve Q08RO Lt Canvpsi iesnatinnalInc 1 809 WQ 3¢,
2005/003147 PCTIUS2004/012472 “02/08187 and WO 02/008256 to

hering C ion. HCV inhibitor tripepti disclosed | |
SRR SR AERIeg, 8 (Rl U i na

Ingreitadingaupd \E: 0P Q6 RARE fioiBribtofdviyensaquibbliDiabyiope plidispomyces
@E?Sch 68631 (Chu M. et al., Tetrahedron Letters, 1996, 37, 7229-7232), and Sch
351633, isolated from the fungus Penicillium griseofulvum, which demonsirates
activity in a scintillation proximity assay (Chu M. et al., Bicorganic and Medicinal

Chemistry Letters 9, 1949-1952);

5) Helicase inhibitors (Diana G.D. et al.,, Compounds, compositions and methods
for treatment of hepatitis C, U.S. Pat. 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 phosphorothicate oligodeoxynucleotides (S-ODN) complementary to
sequence stretches in the 5' non-coding region (NCR) of the virus (Alt M. et al,

10

et e
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serine protease inhibitors of HCV are disclosed in WO 02/48172 to
Schering 5 Corporation. Imidazoleidinones as NS3 serine protease

inhibitors, of HCV are disclosed in WO 02/08198 to Schering Corporation
Oan(li’l? \J}v 4(392/ P 3{%8)%004/012472

48157 to Bristol Myers Squibb. WO 98/17679 to
Pharmaceuticals and WO 02/48116 to Bristol Myers Squibb also disclose
HE¥bpisriaase §9sibimrso2)/Thiaselidilectdtyaide38hichmstising dleviend of the
inhibition in a reverse-phase 1-1P.LC 10 _assay with an NS3/4A fusio
oS B PRISAISE oSt R BF SOrN TR ESE A DS UG RNA
32A8-18)ceshediaily-comppunbR D106 9@2p68sessmdsaldugedy. et al., Journal
cin | moiety substityted with A lo |kyl chain, RD4 6205 and RD4
6?5?%%%8#&%0& ’alfr%%’e#z{ar%geasg identified in Kakiuchi N. et al. J.
EBS Letters 15 421, 217-220; Takeshita N. et al. Analgjcal Biochemistry,

1897, WZQE;W&@H&?&H&%&HM’E %ggés ngChctivity’kgainder the

PERIRREEJR ArdReaRAGE AN patHRradiRgtRbY Pasay iaMaiedsemdberai Y. et
fermentation culture broth of Streptomyces sp., Sch 68631 (Chu M. et al.,

TarEFGEYiIPRend Eeagomtaf Vb disersss, Lanausen Pater sl 1591);

from the fungus Penicillium griseofulvum, which demonstrates 20 activity
irPa sdiatibatioreproxichitpassmleGhucistentl i BiopmenitMactedindl ot al,

Chemi 1949-1952)::5) Halicasa-inhibitors (Di D. et al
T e S LD e R B fgen o7
Piat B¥thed 638,358 DidnBaG:D Netsalh, oipahdimed Garialifédp Draper et al.;
pharmaceutical compositions thereof and their use in the treatment of 25

hepptitis God3@d Wo2¢/B6R54E L) NN deptidpdnivmeiaseinhititiys @adiviridac
gliotoxin (Ferrari R. et al. Journal of Virology, 1999, 73, 1649-1654), and

thRtRcHaRs product cerulenin (Lehmann V. et al, Virology, 1998, 249,

108-118); 7) Antisense phosphorothioate oligodeoxynucleotides (S-ODN)
complerfriémizrptorgecaticelscd steteh e insh e Seatric bdingheliorleosides in
(NGRIQING, VIS Gl M RLalunt RNE 398Y/PURNA festivi ' ;

PO /UBa064/01247>  Hopatolons! i‘égs, 23, ;)07-71 e VIegS oy ermational
3PerbagiconinisiNg@he1 ek oihdVO 01/92282. Specifically, a method for the

treatment of hepatitis C virus infection (and flaviviruses and pestiviruses) in humans
and other host animals is disclosed in the Idemix publications that includes
administering an effective amount of a biologically active 1', 2', 3' or 4"-branched §-
D or -L nucleosides or a pharmaceutically acceptable salt or derivative thereof,
administered either alone or in combination with another antiviral agent, optionally

in a pharmaceutically acceptable carrier.

WO 2004/002422 to Idenix publhished 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/CAOQO/01316 (WO 01/32153; filed
Novernber 3, 2000) and PCT/CAOI/00197 (WO 01/60315; filed February 19, 2001)
filed by BioChem Pharma, Inc. (now Shire Biochem, Inc.); PCT/US02/01531 (WO

11



NCR and nucleotides 371-388 located in the core coding region of the

HCV RNA (Alt M. et al., Archiver of Virology, 1997, RaP/U5g004§82472
WO so0s/00314@alderisi U. et al., Journal of Cellular PhyS|olog)/, 1999, 181, 251-257); 5
8) Inhibitors of IRES-dependent translation

R 8( t@ﬂ@g@gﬂ fdiltde
reve an tmeyayfep atent Pub.
02/05743B.- SFQ%%E? %gre\l(% et al. %O W@BW696$%|W93%§§404
ary JRDATTRSY RtdrpiErslo %81591)
nuclease -r

9) Rlbgggﬁﬁ @ﬁ Nos. WO
iStaRki ogw@eby(l\]ﬁ&k}ﬁk@ J I Uiz)le

and those di aﬁ%‘égﬂém %?%'Jéo
o1 /792 RR(BRIEenpiil i 808 ‘%Zﬁcﬁo‘if%

s. b, 869 253 and 5,610,054 to Draper et
Nucleo pg@alogs have also been developed for the treatment of
02/48 1%@3{/?)? o

|nfect|ons Idenix Pharmaceuticals disclos

s th Qboside
certaln branch 2\ ugleggidas g tde. tréWHé??Fo?fISV|V??ulée§ft(jli%ludln
f?&fﬁi uses in Inte b Ao Buhiisetionrhlox W EE790
&gggmpé@m Wa\ita‘me od for the frea e 5/
compoyR vwgglen{fggg%ﬁ{) and f|%l§/ll’ §g§@ndrpestﬁnr9§§§5r#?'hlznnans aﬂ%.pggwﬂeé
nucleolsﬁmSarﬂ st dittlosed |n the | en| Qﬂc&tlgn@ﬁmmduﬁég 02,
@Bﬂmeﬁé’@\f@
S“bsj"u%u%ranch

|olog|cally ctlve g 3nRithyl-2-
ed (3-D o § sjdﬁsad;wa AT L] Pﬁtlcajfy acceptable
disclosedt orlaess &0 Erédt, 2

0 admln tFreg{gllgke@aI@nedﬁmhmrrﬁo@Féfﬁ?n of
with a{ﬁg{cﬁﬁtlvmﬂ@g@@“ Iy in a pharma tcal bigse.
Ydm&%’mer WO 2004/002421%591[@]@51@(@{)&51&%39 ‘E‘ﬂtac@%tk |sc sesg
thionfateiyide Syt nticleosides for the tJB ¢

eatment of flaybmwhﬁe% wielas!

vg@l%ng}@qgga@mkld@nm pUISRERET ar%ggry 8, 2004 discloses a series
WO G1%757 3 prod}fggl of1 &r@a@&%t@ﬂﬂﬁgﬁmﬁfgﬂgdes for the
derivaeaterii et

irus mfectlons including HCV infections. Othertai;\tgnﬁr _,
. applications disclosin thw /G8E@IN mu(ﬁawﬂe@#é(ﬁf@ Ofo Feat

heg&gﬂsﬁbﬁc@l@ﬁe fon e: PCT/CAQQ/01 %’r@ ggg&g/&gi&@;ﬁié&’
Nove ber§3 Q) ad RE UEADIR5HETY (W 60315; filed Februargegr

Fluq_rgng ﬁ} O-filed by BloCh%*n Pgammt)(nem@ﬁré %r@&‘ﬁ’éﬂ?ulcnc

lcosides
discloses a family of 2'-fluor® onucle Con. The 2' s absitutent is d;gclosﬁd to be
HCV, HIV and abnormal cellular proliferation.

for” " posifion.
in either the "up” of down" p

- A r ] } 1 C Y 7 h

) s aac 161 International
1 (O 1 Session V, Hepatitis C V1rus, Flaviviridac; 10 5} describe
Bhat et al. (Ora Ga); p A75) desc
ce on Antiviral Research (April 27, 2003, Savannah, az p o onsble
COﬂferen d harmacokmetw propertxes of nucleoside ana ogu oides
s and p . ed nucleo
o s HCV RNA replication. The authors report that 2-modifi
- iphibitors of

cli-based replicon assays-
inhibitory activity m ¢
demonstrate potent 1
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PCT/US2004/012472 t1~ WO 20051003147 02/057425; filed January 18,
2002) and PCT/U502/03086 (WO 02/057287; filed January 18, 2002)
filed by Merck & Co., Inc., PCT/EPOT/09633 (WO 02/18404; filed b

ngl%{’nd PCT Publication Nos. WO published August Zl,i)férd%u 041012472
p~ioner f8, 2001) and WO 01/79246 (filed April 13, 2001), WO 02/32920

(fled 5 QA48 165 Ry I'laissetddeloNVOr 2004/0iE1 A0 Wiersk &l@aviridae; 16™
discloses a number of nucleoside de enden{)al NA \ﬂ:za} p&%ﬁg\eg,tase' The Ga))
doierpetinaal disalsercs OMmHIBIEIERLASRIATR Rt Biiatiy 2 tnathyig s “a) P
W%gm%‘%&%a&ﬁ@%@;i%fhtﬁ@ subsitiviited nuclessidesodVECY RNA
02/057287 to Merck et al, published July 25, 2002, genus of pyridine
dephemivinucleosides of the 2' methyl 2'-es of 10 discloses a large g

hydroXy substitutions. WO 2004/009020 to Merck et at. discloses a seri
agseOsonusedbidecterivatipesrs inmlidigciodayneuddyelphexanes (U.S.
carbogycli ige, 34957600 eckeet gl. dariviatives dhatys7
E@%eﬁj’?‘fcﬁ’g% ’?rlgégtsgr)ngr}lét\{ (g‘ %C%/gi’nfggh%r]ﬂé{} enri%l@eid "2' PCT °
RHaljkatioal Nib) \W@:98i4 36 9anth sthrsrypusisiedant, {5 BuBréndifeodiies’>7 0
digclgses t. se of certain ~ ersity fleatitied|e2 .%9@51%&89%[@%‘,‘%4& Ozeki
Isjf%%l’?{loeP g;@ﬁ%@%%’f%&?%&%b%%% g%amﬁglof 21-f|uoronuc|eoside% o
usefll), fof-(padsphomenctihdpasitsts; agdy(Wiv Bal Mnotd39 Q0R, ter Diana et
praliferation. .The, 2' subsitutentdsglisclosed ta Peg2QJBitherthe y. denvli
%%rﬁﬁ%%li‘t?gh‘?"a’é’é‘a ﬁ?"é @?r?s%%ﬁﬁngge 161 Eldrdp et al. (3?%%% e
SieRbituiVati280 ] SaPutnil, G495, Hfetnational ¢ ehferddcidrpavingriae (U.S-
Reseljofmadridied 37, Nsisosdes, 'L inhiRliRRIes (U.S. Pat. No. 5,891,874 to
Colacino et’ai'.), plant extracts (U.S. Patent No. 5,837,257 to Tsai et al., U.S. Patent
No. 5,725,859 to Omer et al., and U.S. Patent No. 6,056,961), and piperidenes (U.S.

Patent No. 5,830,905 to Diana et al.).

12) Other compounds currently in preclinical or clinical development for treatment
of hepatitis C virus infection include: Interleukin-10 by Schering-Plough, IP-SO1 by
Intemeuron, Merimebodib (VX-497) by Vertex, AMANTADINE® (Symmetrel) by
Fndo Labs Solvay, HEPTAZYME® by RPI, IDN-6556 by Idun Pharma., XTL-002
by XTL., HCV/MFS9 by Chiron, CIVACIR® (hepatitis C Immune Globulin) by
NABI LEVOVIRIN® by ICN/Ribapharm, VIRAMIDINE® by ICN/Ribapharm,
ZADAXIN® (thymosin alpha-1) by SciClone, thymosin plus pegylated interferon by
Sci Clone, CEPLENE® (histamine dihydrochloride) by Maxim, VX 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 S-tubulin inhibitor,
by Tularik, a therapeutic vaccine directed to E2 by Innogenetics, 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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described the structure activity relations hi p of HCV. Bhat et al. (Oral
Session V, Hepatitis C Virus, Flavivindae;16 h International C (April 27,

w0 Zidosavannah, Ga.); P A75) describe 25 Conference on Aptiviigdr064/012472

Research as possible the synthesis and pharmacokinetic properties of
nucleoside analogues inhibitors of HCV RNA replication, Thecae based
pmdsiraesiay ool

iw&%ﬁﬁgwﬁ\y H2 V2005003 1 HTCRH BH IARAEA A2 iseRElnhibitor

al. (Oral session V, Hepatitis C Virus, Flaviviridae; 16th International

Clohféwaigerbn pRAtAsal RESSMENTA I/ A0edvdn  AtisRs G ADTFA 78y AV
afsasiesetibed e elledin alHend -mysifieshnusiaesidasan BiCK&NGn Medical,

e
replication. 5 11) Other miscellaneous compounds includi

) n )
1%@rﬁn@1ancy|%§rénméwaﬁé§r'{@.SFO%%WQH?‘&?BM,@E%B’%%&G& Aiquibb/Axys,

RS- 3 thaNatie Yackitr! 69 Hiaikietat ab), wiagdendherapeutics,
other antioxidgants (U.S. Pat. No. 5,922,757 to Chojkier et al.ir squalene,
apreisesdinBebiesachns! (XY Paiaso BB T6 PYo Bt jgchwologies, IRES

NiRRAIROBYORLRIY: 1 -RYA B5, A el U BariR e Slitical S INPTR QHN@N Tifferferon
10 al.), benZenedicarboxamides (U.S. Pat. No. 5,633,388 to Diana et al
il briddeRbs (VBB
Zﬁ%WW%Wt-@&O%QZQMé@,YREM@ efrdoferon beta-la) by

benzimidazoles (U.S. Pat. No. 5,891,874 to . Colacing etal.), plant extracts

(Bs8sSarene NOvB ganiE eramayiicMedicinop Qe dnigfeomAlpby Ry Amarillo

gé‘i‘c?sfc?én%'es andiUsS-RatentNg; 6056864%) @nd piRersenesdy Santha- 1b by
atent No. 5,830,905 to Diana et al.). 12) Other compounds currently in

pheisifvieaicoRétnl dBheavesopisalt B LEAtniBs: 201MputiceddGifdc v polymerase
'ﬁﬁﬁﬂﬂgﬂ%ﬁ@? tﬂﬁl%ﬂ%%(‘%}‘@a%égﬁﬁaﬂg FRUGHE RPN and ribavirin.

Intemeuron, Merimebodib (VX-497) by Vertex, AMANTADINE(r)

(Symmetrel by, Epd Labs Solvay, HERTAZYME(D, RURELJRNATRRRN above,

that are currently in various phases of development for the treatment of HCV, are

itsaARIcRY RIS T dtt HRCERIN SHERURE PyBieryst, fargeted

RN 2G5 (WEREPon afy, ¥ irasen.

sumimarized below:
Drug Mechanism / Target Company U.S. Status
BILN-2061 NS3 Serine-protease inhibitor | Boehringer Phase 11
Ingelheim
[TSIS 14803 | Antisense / Prevent " | 1SIS/ Blan Phasc IT
' Translation of RNA
[ Viramidine Prodrug of Ribavirin Ribapharm Phase I
NM 283 Inhibitor of HCV RNA Idenix Phage IT/ 111
Polymerase _
VX-497 IMPDH Inhibitor - Vertex Phase I/11
JKT-003 Inhibitor of HCV RNA Japan Tobacco / PhaseI/1I
Polymerase Akros
Levovirin I-Ribavirin analog Ribapharm / Roche | Phase I/11
Isatoribine; Nucleoside analog - Anadys Phase 1
ANAZ4S Interact with TLR7 receplor
Alﬁufcron Immune modulator Human Genome Phase I
Sciences
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20 by XTL., HCV/MFS9 by Chiron, CIVACIR(r) (hepatitis C Immune
Globulin) by NABI, LEVOVIRIN(r) by ICN/Ribapharm, VIRAMIDINE(r) by
ICN/Ribapharm, ZADAXIN(r) (thymosin alpha-1) by SciClone, thymosin

WO YWt lated interferon by Sci Clone, CEPLENE(r) (histamfise/US2604/012472

dihydrochloride) by Maxim, VX 950 /LY 570310 by Vertex/Eli Lilly, ISIS

{f%ﬁ, byisis P‘:Eﬁm%lﬁ% A
ﬁ%mac%ﬂcal, le., JTK 003 by AKROS Ph

TTDN-6556

T
arma, BILN-2061 by

Phase I

Boghygiger Ing
a /3-tubulin inhi

Innogenetics, F

biaibiiCelfEEPY (mycophenol
pitor, by Tularik, a therapeutic
<§§§‘6\§Iﬁﬁﬂ§%ﬁﬁ% Healthcare,

hi¥ artefetil) by Roche Prediinical
vaccine directed to E2 by
Inc., 1dB 1016 (Siliphos,

gipilybin-phos
(VP50406) by V
therapeutic vac

SRhEEhaiRe phytosome), F
iroPharma/Wyeth, therapeutic

1A DAL

N Aneplic@ionetn hibltPigclinical

vaccine 30 by Intergell,

oG byt & pideise/Genencor, IRES inhibitor by Anadys,

INE anel A
AE\IA I AlTU A\l

ase inhibitg
inhibitor 13 W(Q

lox A 1 . 1
httar HETICY RO
D é orvafs ering, helicag

) BYOBNGH3Y47 PCTIUS2004/0

T e{ Therapore) by BYRETT
e inhibitor by Vertexj fusion

12472 by Trimeris, T cell

anypgy Cellb
chemistry by P

EXSYS, polyrerase inhibitor by E

BibtryBhatangSiéyktR INRhase 1

'C_Therapeutics, Dication-by 1

unfnr‘h lnt...nDrotaac

ifHiBHdr by Agq

JF&HWS‘PB@%\@@M wbitor by J&:h

||||| LILERLL L C i SR S s = s

r&%ﬂ@divir, antisen:;ép hase I

therapy by AVI |BIBIYRE##®, antisense therapy| by Hybridon, hemopurifier

by-Aethton-Medicat, 5 therapeutic vaccineg by Méerix, protease inhibitor by

Bristol-Myers Squibb/Axys, Chron-VacC, a therapeutic vaccine, by

Tripep, UT 231 B by United TI}JI [ r !

polyme e o) e T e oD ReGEFd he froament of

ltinasofpRBO3 b RigedRvarmECeutitds SINFERGEN( (irfléffé?  to  Idenix
hacon-1).by. InterMune, QMNIE ) ral infer by Viragen

R o B e ot or the

betatayity oArEERSerbhs, OmegalineA&Dh B4 BioMeicahempraliscloses various

I terfe%o?iA!é)@%befAé@%rli(l)lg Biosciences, interferon gamma, interferon

t u‘?rglr)lcfln &iteron ga a- 16 by InterMune. Rigel Pharmaceuticals is

developing a non-nucleoside HCV polymerase inhibitor, R803, that shows

promiselas bgiigafyribegisaid vihat| hairfisstiem. has 1528hedn kR p levels

S%‘é?f&évﬂ\é?ﬁﬂaq{b%f}?i&”&%eé%&fﬂiﬂ& PRV Hisemesed R8N s 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

i

There is currently mo preventive treatment of Hepatitis C viras (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
éharmaceuﬁcal compounds is essential, especially those that are synérgistic with

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

15



that are currently in various phases of development for the treatment of
HCV, are summarized below: Drug Mechanism / Target Company U.S.
Status BILN-2061 NS3 Serine-protease inhibitor Boehringer Phase I

ngshey EskaddR03Anlaanse/ BevenhisIs Leian Phase |

Translation of RNA Viramidine Prodrug ibavinn RioApHErfiiERHge fombination
NMEZg®igihibitor of HCV RNA Idenix Phase Il / Ill Polymerase VX-497
IMPDH Inhibitor Vertex Phase | / H JKT-003 Inhibitor of HCV RNA Japan

Tobacco TiRhssohirH hBelyMerase _beyovirin.LsRibayirin analog
Ribapharm | Roche Phase I/ Il Isaﬁ%ﬁe;.NS\éﬁ%gﬂdg?n%R%% &ys
PhBYEGOAKABAB mitérast wWithsTRIRTReceptiseAybiterptebilenselien prodrug thereof,

m n e ' 14 WQ 20051003147 . .
A B D A B e ohagih = vires

v xXbgBaghHidRothef Flex Wedex PredinicabiNGddepattiase Gk 6lile Virus and

InhibiterefHAE V- SchernaRiouah RrrelinicaliNS3:4A Riolgage R803
Inhibitor of HCV RNA Rigel Phase | polymerase HCV-086 --

Vir@@ivaim@zwwtthﬁmssm.-mmmmmmmmmmmpaﬁ&mloped
viruses that contain a single-strand ribonucleic acid (RINA) genome within an
icosahedral (20-sided) capsid. RVs belong to the Picornaviridae family, which
mwcludes the genera Enterovirus (polioviruses, coxsackisviruses groups A and B,
echoviruses, numbered enterovituses) and Hepatovirus (hepatitis A virus),
Approximaiely 101 serotypes are identified cumrently. Rhinoviruses are most
frequently associated with the common cold, nasopjharyngiﬁs’ CTOup, poeumonia,

otiils media and ésthma exacerbafions.

The inventor has made the unexpectad discovery that the 2' substitufions on
the 3-D or B-L nucleosides disclosed herein impart greater specificity for
hepatitis C virus as well as exhibiting lower ioxicity following administration to a

host. The disclosure herein also includes a method for treating a Flaviviridae infection,

including hepatitis C virus, West Nile Virus and vellow fever virus and rhinovirus
infection, that includes the administration of an anti-virally effective amount of a f-
D or B-L mucleoside disclosed herein, or its pharmaceutically acceptable salt or
prodrug, optionally in a pharmaceuticalty ac;:eptabie carrier or cﬁiuent, optionally in

combination or alternation with another effective antiviral agent.

The nucleosides disclosed herein, possess the ﬁnique properties of
having greater specificity for the hepatitis C virus and lower toxicity in culture or
when administered into an animal. One potential, but nor-limiting reason for this is
the presence of the 2'-fluoro substztution on the riboss ﬁng. 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 freatment of hepatitis C virus infection. In contrast,

are 2-methyl subsitutuiions suck as found in 2'-C-methyleytidine as shown in WO
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polymerase Nucleoside prodrugs have been previously described for the
treatment of other forms of hepatitis. WO 00/09531 and WO 01/96353 to
Idenix Pharmaceuticals, discloses 2'-deoxy-(3-L-nucleosides and their
3'-prodrugs for the 5 treatment of HBV. U.S. Patent No. 4,957,924 to

|scI es var ous therapeutic ester clowr In |Igf‘lt |
2; ide rng at
th@@%ﬂ E1]%1 i0 rSsnreac eauepl zrsr}llg evefsnm%nrl wi ecangl1 © g &

hashiagie stfeatsanthp-tifsctedgatiait, there remains a strong need to
provide new effective pharmaceutical agents to treat hepatitis C that have
low 10 toxicity to the host. Further, given the rising threat of other
flaviviridaednfeetionerdheperitnhna’ 8 trdngmesditoprdvidaeiby) nucleoside (B-
%Lﬁ? K(/:l(%\l/f;s Ig{}%%ace tical agents that have low toxicity to the host.
INVENTION 15 here is currently no preventive
treatment of Hepatitis GRUrus (HCV), engue virus (DENY) or West Nile
virus (WNV) infection, and currensty approved therapies, which exist only
against HCV, are limited. D : @Jlopment of pharmaceutical
compounds is essential, eYpe 5se that are synergistic with other
approved and investigational Feaviviridae, and in particular HCV,
therapeutics 15 for the evolution of treatment standards, including more
effectivesgambination therapies. The disclosure herein provides a
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (3-D or (3-L), or its

pharmagesutically Aeseptabig-salknl-iodtag thereof, and the use of such
compounds for the treatment of a host mT’ected Wlth a virus belonging to

the Flaviyiridag familyy ingludifg l%?%ﬁ@ dIS £ Vlruscgiyndc y%@%,

fever virus. In addition; the nucléosi heréln sHOW &

: agéuﬁ@@ﬂh‘ﬁﬁ@&fu@%mw&uses (RVs) are small (30 am), nonenveloped
viruses that contain a single-strand ribonucleic acid (RNA) genome within
an icosah edrélﬂimldei&pmmﬂy R $hetphaitg theiRitgrmavitgaesphate,

family, which diphosphate, friphosphate, or a stabilized phosphate prodrug,
H-phosphonate, mcluding stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower .acyl, allcyl,
inchiding lower allcyl, O-substituted carboxyalkylamino or its
peptide  demvatives, sulfonate ester, inciuding.' alicyl or

- arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group 1s optionally substituted, a lipid,

- includmg a phospholipid, an L or ﬁ»amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesierol, or other
pharmaceuncally acceptable leaving group which when
administered in vivo is capable of providing = compound
wherein B is H or phosphate; R* is H or phosphate; R' and
R” or R/ can also be linked with cvelic phesphate group;

R? and R” are independently H, Ci4 alkcyl, Ciy alkenyl, Cy4 alkynyl,
vinyl, N3, CN, C1, Br, F, I, NO, C(0)0(Cy allyl), COY(C
4 aliyl), COYO(Crg alkynyl), C(OYO(Cy4 alikenyl), O(Cy4
acyl), O(Cia allcyl), O(Cre alkenyl), S(Ciy c3l), S(C
alkyl), S(Ci4 alkynyl), S(Ciy alkenyl), SO(Cy acyl}, SO(Ci4
17



includes the gehera Enterovirus (polioviruses, coxsacldeviruses groups A
and B, echoviruses, numbered enteroviruses) and Hepatovinis (hepatitis
A virus). Approximately 101 serotypes are identified currently. :

- Rhinoviruses are most #iegherBIP@sseciatsd with3ogcomamenenld so,c, acyl),
nasopha-yngitis, croup, pneumonia, OII#'S media and asthma :
exacerbations. The inv %&dﬁﬁnh%‘?%’&é’ B heFREEy distOeryarbtamd), 0:S(Cy-

2' substitutions on the i3'@:?1),R@3B(©€95M@51ﬂi@h@@ﬁ%&%??ﬁﬁz, NH(C,

greater specificity for hepatitis C_virus as well as exhibiting lower toxicity

following administration 1665t Fher didErdsite NeHin-al88msilid @S Cig 2cy1),
method for treating a Flavigiyidagrpfsctique, inchding Qﬁﬁ%iﬂ%&%‘ﬂ

i _
S . : "UBrymyl, all
West Nile Virus and yellow fever virus and rhinovirus infection, that v, alkenyl

includes the administratf oFaH he-IRiiKaEresabeEissmslby ofa @D @re to three
f3-L nucleoside discloseghbgegingr, its pharmacquficad @ptagiﬁaﬁjalt@(ro)e c
y acceptablé carrier or diluent.” (Cia

prodrug, optionally in a pharmaceuticaﬁllléwacce table carri ;
optionally in combinatidHtelalt ith } efEENY Gntivieilenyl), O(C4

agent: The nucleosides Qﬁg@&g@g&i&%&ﬁg%m%@g&ﬁd rties

Y
having greater specificity for the hepatitis C virus and lower toxicity’; ac}%t)’ S(Cra:

culture or when adminiSl&P8Y #fo arrdamal), e potimtiaf) bBO(C; 4 acyl), SOCi4

non-limiting reason for this.ig the,arese e ~fiHoro substitution.o

the ribose ring. For examp%?’u.s.@a?ent 5,303}?358%%0 ogg(gﬁ?éi’z%&}*%ﬂ)’
discloses a family of 2'-fiér6-nuciodidé @dfipoatigs ihptSPe(Gsafullienty 0:S(C,. -
treatment of hepatitis C yirysinfestion=In cantrast '-methyl

subsitututions such as féu#?ilg 2'-&%ﬂﬂly%§i’né}a§?§ﬁmn fr%\x}b Higte, NE(Ci4
2004/02999 to Idenix widih thelEmethlitsudstitiiCon tieyRyt)eoSTe, , acyl),
ring at the 2' position is spegifi 0 titis C..In aspect, thereis =
provided a(2'R)-2'-deox§f§3fﬁjoro{§3 -'Ctﬁi Vi %Cﬁg#éb%’( - BR3P be linked

of the formula: Rt0 BaselopetRE MCH8DRa vinyl optionally substituied by one or two
of N3, CN, CL, Br, F, I, NOg; and |

R® is an optionally substituted alkyl {incluéjng lower alkyl), cyano
(CN), CHs, OCH,, OCH,CH;, hydroxy methyl (CH,OH),
fluoromethyl (CHoF), azido (N3), CHCN, CHyN5, CHNEHL,

CH;NHCH;, CHN(CHz)y, alkyne {optionally substituted), or
fluoro; ' '

or its pharmaceutically acceptable salt or prodrug thereof,
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2'-

or

wherein Base is.apurine orpyrimidine base; X is 0, S, CH2, Se, NH,
N-alkyl, CHW (R, S, or racemic), C(W)2, wherein W is F, Cl, Br, or 1; R’
and R! are independently H, phosphate, including monophosphate,

dipmesphateettinhospbate; or a.stabilized phosphate prodrug,
H-phosphonZte, includin&ét)é‘ﬁe‘}h"z%a %Qgﬁﬁpgﬁﬁbﬁbzt@gé%wﬁzr@ladexy«

st ot pa il fednpione Sl

I
= ituted.carboxyalk-yl amino or its pep e
pg%%{%ﬁi%gc%e%%%%&g eﬁl&/fﬁﬂ@?@ilfcnyl, including methanesulfonyl and
benzyl, wherein the phenyl group is optionally substituted, a lipid,
including a phospholipidR@.L or D-ammfFdcid (or racemic mixture), a
carbohydrate, a peptide; a chdlesteyol, of other pharmaceutically

acceptable leaving group whiek{ wién 3¢ pﬁistered in vivo is capable of
providing a compound wk&rein{RI1s"

or phosphate; F? isHor o
phosphate; R' and R2 or R7-car?also

be linked with..cyclic phosphate
group; R2 and R2, are independently H, C1-4 alkyl, Cl-4 alkenyl, C1.4
alkynyl, vigyd, N3, CN, Cl, Br, F, IT, NO2, C(O)O(C14 alkyl), C(O)O(C1- 4
alkyl), C(O)OP- alkynyl), C(O)O(C14 allcenyl), O(C1-4 aryl), O(C1-0
alkyl), O(Cl-4 alicenyl), S(C1-4 aryl), S(C1-0 alkyl), S(C14 allcynyl),

3%34 aniﬁe%%‘?l)',s%e&lfﬂl OB fon nicAElky huSREGE B e
SOOégClA glk_en@yl), S02(Cl.4 acyl), SO2(C1-4 alkyyl), SO2(CI-4 alkynyﬁf), ’
S | 4-8Ikeriy)) S0IBC) Se4 any)) |-ahgy!)y03S(C1.4 allceny]

o N 0 KTt

N%M%i@'iﬁ'@]ﬂ?(%}A alkenyl), NH(C1.4 allynyl),
N(C14 alkyl)2, N(CT. I8 atyn2, wherein alkyl, alkynyl, alkenyl and viny!

ar ptinﬂl;y substituted by N3, CN, one to three
C : .
%y and R™ “are independently H, phosphate, including 5%

monophogphate, diphosphate, triphosphate, or a stabilized phosphate

prodrug, H-phosphonate, mchiding  stabilized H-phosphonates acyl
mcluding optionally substituted phenyl and lower acyl, alkyl, inci ’
lower alkyl, O-substituted carboxyalkylamino or its peptide denvatives

sulfonate  ester, inclading  alkyl or arylalkyl

uding

sulfonyl, including

methanesulfonyl and benzyl, wherein the phenyl group is opiionally

substituted, a lipid, including a phespholipid, an L or D-amino acid, 2
carboh_ydrate, a peptide, a cholesterol, or other pharmaceuticall
leaving group which when administered in vivo ig capable

compound wherein R! is H or phosphate; R?

y acceptable
of providing a

7 - 1s OH or phosphate; R! and R?
orR can also be linked with cychic phosphate group; and

(@ R andR?are independently H, Ci4 alkyl, C,_, alkenyl, Ci; alkynyl
vinyl, N, CN, CL Br, F, I, NO;, C(0)0(C,, allkyl), C(O)O(Cyy alkyl;
COYO(Cr4 allynyl), CO)O(Cy aﬁcenyl}, O(Ci.4 acyl), O(C1 allcyly O(C;’
4 alkenyl), S(C,_, acyl}, S(Cy4 aliyl), S(Cy4 aﬂ{ynyl); S(Cr4 alkenyl), ,SO(C;.-
4 acyl), SO(Cy, alkyl), SO(C, allcynyl), SO(Cy alkenyl), S04(C 4 acyl},
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25

halogen (CI, Br, F, 1), NO2, C(O)O(C14 alkyl), C(O)O(CI 4 alltyl),
C(0)O(C1.4 allcynyl), C(O)O(C1 alkenyl), O(C14 acyl), O(Cl.4 alkyl),

WO gég,gﬁ%[‘ enyl), S(C1.4 acyl), S(Ci--4 alkyl), S(C1.4 alkynyl
alkeny

) §§c1.4
O(C1.4 aryl), SO(C14 alkyl), SO(CI.4 alkynyl), SG(CY 952004012472
alkenyl), SO2(C1- acyl), S02(C1.4 alkyl), S02(C1.4 alkynyl), SO2(CI-4
alkenyl)SO3G(CI_afksny)SOBRICL 4lky)) OTRQT L aiaeyty INHS(Crs 2cyl),

NH(C1A_alkyl), N}(C1. nyl), NH(CI y (Cl-4 acyl Cl
allyl)2, e a&ﬁﬁé‘)oé%@waﬁ'gfﬁ%ﬁ’can ﬁmﬁé&%@e’ﬁ@%ﬁm glleny),
vinc)ill ogﬁgmﬂmsg&g&i?ﬂ@dg@;(@ﬁgd@ﬁw I@((lNgq, CH?I{}@);,B]I?((E%JH; NEG2),, wherein
and R6 is an optionally substituted a inct{in ower a .
(N, T e STl e AR e By ome f0
g-lZF() ﬁﬁ%@(hﬂﬁ)}@% %EIQELCI‘F'JZIDXTBZCBJ‘(?NHQ(@LZNH{@BBC(O)O(CM alkyl),
H2N(CH3)2, alkyne (option tituted), aQr ro; or its
pharmagéﬁg}gﬁ%)ﬁ'&g@ﬁﬁ fe(?sgg}%%%ré&lgagﬂ@’ré%oﬂ@ Ifﬁmg(%‘ﬁr%ky D, O(Cr-
et
acceptabRE¥h 5 otAlPHe FtHe ge N KB B 8 3(Cra 2cyD),
CHs Z_d _\vm@é@& (aaﬁaﬁe %@(ﬂ[’ééwrdllstmdwriﬁ@ﬁmpccltilie@hwrin@éﬂ(C_M acyl),
pyrimidine base; is , , - S, 0 mic
c(w)2, Whfein *X}QJF %ﬁ@mﬁ?@%@ﬁﬁ@%wé@@ﬁ@% J'ke“}’l)i
phosphatgyinglusiiog,5; Nerophosshptel(diphosba)s, Nighasphyile, B’ and R”

o Jandot to foith & PRSP RRRRkT SIS 258 or two of 1,

CN, CL, Br, F, I, NO; OR’ and

{e) R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHs, OCH3, OCH,CHs, hydroxy methyl (CH;OH), ﬂporomethyl
(CH,F), azido (N3), CHCN, CH3N3, CH;N"HZ, CH;NHCH;, CH,N(CHjs)s,
alkyne (optionally substituted), or fluoro.

In various aspects of the invention, the Base can be selected from

R R*
ay ﬁ
SN )

wherein
(a) Y is N or CH.

® R’ R'and R’ are independently H, halogen (including F, Cl,
- Br, ), OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of
C4-Cs, halogenated (F, Cl, Br, 1) lower alkyl of Cy-Cg such as
CF and CH,CHyF, lower alkenyl of Co-Cg such as CH=CF,
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including optionally substituted phenyl and lower acyl, alkyl, including
lower alkyl, O-substituted carboxyallcylamino or its peptide derivatives,

sulfonate ester, including alky! or_arylalkyl sulfonyl, including
methaneegﬁf%ﬁw d%gn I,%h@efﬁfﬁ@ﬁ%ﬁ%b%&s%pﬂ@i}aﬂy
substitutestiathh, ICeluaiea sReeholipis 38..2rB-ing geith 2
carbohydrate, a peptide, a cholesterol, or other pharmacéutically

acceptabfBiesVirg-Grobp sosredsddh SdnRnidieledsn ativmid capable of

providinga  ¢aRp oA reinR' Is, 5oL P, te; R2.

phosphz?t?; R'and R2 g%?%a#a@?ﬂe%irﬁ%fmha%(ﬁg b%g’s(%ﬁate

group; an@legrrRgednFR £ larBindi pemdentkidy € o4 @lkyk, Gloalkenyl, Cl

"4 alkynylyiny!, N3, CI, NO2 (Ci-4 alky]), C(Q)O(C14
oyl NSoRY, Cl. 8k RO (c?fa%c)ﬁ%%c .

alkyl), C(0)O(C14 alltynyl), C(O)O(Cx4 aiclz’eny ,
alkyl), O(Cit-Z-alkéslly; S(C1.4 acyl), S(C1-4 alkyl), S(Ct4 allrynyl), S(Cz.4
allcenyl), SO(Ci- 4 acyl), SO(Ct4 alkyl), SO(C1-4 alkynyl), SO(Ci._4

allednybinS02(Ci4 aeydaallyVMRARIIASL AT BCEHB004/0N2472
S02(C14 allcyl), SO .Ct4.alkynyl), S02(C14 alken_yl),6 (C14 acyl),
03S(C14 E|),ﬂafséz‘é%y, dficefy) 2RO NGYE 12y, Neyebzdkalkenyl),

NH(C14 afondilyNitiGikdraelicH@ 14ratioh2, M*&ﬁﬁ%ﬁ%ﬁ% rein

alkyl, alk}gyl, alkenyl and vinyl are optinally substitute one to

5 three hSIBgEALETY B E1f- o5 2re@Emicb iyl da®)O(C14 alkyl),
C(0)O(C14 alkynyl), C(0)0(C14 alkenyl), ©O(C14 acyl), O(C14 alkyl),

0(C1, 4 alkenyl), S(C14 acyl), S(C14 alkyl), S(C14 alkynyl), S(C14

a|kerf§|3,€§@?‘('b _e%%‘%%‘iﬁ,‘ A aﬁ%}ﬁ} OleDr Ay 25O¢@:111
nugleesid) (DG acyl) phRREGA Al alkynyl), SO2(C14
Str%ll%e%yl), 03S(C14 acyl), 10 03S(C14 %lgﬁﬁ?%gg%éﬁ gﬁ?gézr%%',eﬁ $the

N ‘t 14 alkyl), NH(C14 alkenyl), NH(C1.4 alkynyl), NH(C14 acyl), N(C14

alkyl)2, N(C14 acyl)2, R2 and R2 can be together to form a vinyl

optionally substituted by one or two of N3, CN, CI, Br, F, 1, NO2; OR7 and

(e) R6 is an optionafly substitute@aey| (including lower alkyl), cyano

X
CHs
RO F

wherein Base is a purine or pyrimidine bage;

4 X150, S, CH,, Se, NH, N-alkyl, CHW (R, §, or racemic), C(Wh,,
- wherein W is F, CI, Br, or I and,

R'and R are independently H, phosphate, mncluding monophoesphate,
diphosphate, triphosphate, or 2 stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
including lower alkyl, O-substitated carboxyalicylamino or its
peptide  derivatives, sulfomate ester, mcluding  2lkyl or
arylalicyl sulfonyl, including methanesuifonyl and benzyl,
wherein the phenyl growp is optionally substitutad, a lipid,
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15 (CN), CH3, OCH3, OCH2CH3, hydroxy methyl (CH20H), fluoromethyl
(CH2F), azido (N3), CHCN, CH2N3, CH2NH2, CH2NHCH3,
CH2N(CH3)2, alkyne (optionally substituted), or fluoro. In various aspects
of the invention, the Base can be selected from R4 R4 \ GIR R350 20
wherein (a) YisNorCH. (b) R3, R4 and R5 are independently H, halogen
(including F, CI, Br, 1), OH, OR’, SH, SR', NH2, NHR', NR'2, lower alkyl of
25 C1-C6, halogenated (F, Cl, Br, I) lower alkyl of C1-C6 such as CF3 and
CH2CH2F, lo y%oé Z ch as, CHECHZ, A8 haloge d (F,
Cl, Br, 1) |0W§§§ik%eqﬁ‘e§?o ?‘é%&fﬁ%%%s %:%%nglg CI:%H=CHBr g‘r%le :
CH=CHI, lowenhikbpgtaté.C2C6 pepidas C2CHehaletiersdted ¢F, GHIBY, 1)
lower aikynyl Sé‘c - | |- h 2 n
CH2CH20H, ﬁ@%%%?e%qg aé?,%ﬁf,‘%‘;}gwe%gﬁ%ﬁg? %Llc%ﬁ ‘@o%ﬁ’,en
CO2R', CONHZInG ORIl GONR2ICrpaHE 02 pradieHE O2Rpound

wherein R' is an optionall [ f G- rlicularl en
the alkyl is an%%%?%iﬁgﬁe%%gﬁgﬁ% %&?ﬁ%ﬁ%@u@éﬁu’tggf R
allynyl of C2-C&; efsidraliptsubwtithtextliowbesphets/lob@R-C6, or
optionally substituted acyl. In a further aspect, there is provided a
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (f3-D or 3-L) or its
pharmaceutically acceptable salt or prodrug thereof of the structure: R10
Base X

In a further aspect, there is provided a (2°R)-2’-deoxy-
nucleoside (8-D or B-L) of the formula:

2’-fluoro-2°-C-methy]

wherein Base iz

P\4
RE .
[
s!\r/go

H ' 7‘ - . L.
R’ and R’ are independently H, phosphate, including monophosphate,
diphosphate, triphesphate, or a stabilized phosphate prodrag,
H-phosphonate, inchiding stabilized H-phosphonates, acyl

inchnding optiomally substituted phenyl and lower acyl, aliyl,

incinding lower alkyl, G-substimted carboxyalicyiamino or its
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CFi3 R70 F wherein Base is a purine or pyrimidine base; X is 0, S, CH2,

Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)2, wherein W is F, Cl, Br,

or I; and, R1 and R' are independently H, phosphate, including

monopbosphate, diphosphate, triphosphate, or a stabilized phosphate

prodrug, H-phosphonate itngiudg{ ste{lbilized H- hosghonates,, acyl, .

including optionally subBtRutad pianyt Andlower SBRIC aRSFhindRidigre  aliol or
lower alkyl, O-substituteer pathpkyallidayiinérofiisinge plicte ARHVBUVES, and benzyl,
sulforsate ester, including alkyl or iﬁr}ﬁallécxl sulfonyl, including =~ .
methanesulfonyl and benzyi; wherem the pI%%‘ﬁPg’foﬁ’B??%ﬂ?%ﬁéﬂWhmed’ a lipid,

substituted, a lipid, 19 inelding a piespholipiit, amliosDramineReidd dor racemic
carbohydrate, a peptide, a cholesterol, or. other pharmaceuticall
acceptable leaving grou%‘\ﬁc@% ’m%&ﬁrqté%ﬁf@t%’r@d?ﬁWWﬁ@c&%‘%F@%‘?L or other

providing a compound yiergidilienly7 igepsrdapiyultOloronp which when
phosphate; R'.and R7 can also be Jinked with_cyclic phosphate group. In
a further aspect, there i€ %S (FRYZCAEDSAZRIG oPS- Preidiegys compound

nucleoside (3-D or (3-L)witdhadamidarRagBassh AL HB iR Wherehate; R and

Sase s 4 N R and Rz pgependent o Hpnosphate, ncung.

monophosnhate, ychc prosp Sroup;

R’ and R are independently. H, halogen including F, C1, Br, T, O,

OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C-Cs,
halogenated (F, CI, By, I) lower alicyl of Cy-Cg such 2s CFs
and CH,CHoF, lower alkenyl of C»-Cy such as CH=CH,,
halogenated (F, Cl, Br, ) lower alkenyl of C;-C¢ such as
CH=CHCI, CH=CHBr and CH=CH], Jower allynyl of (;-C;
such as C=CH, halogenateci (F, Cl, Br, T) lower alkynyl of Cp-
Cs, lower alkoxy of C;-Cj such as CH,OH and CH.CH,0H, |
halogenated (¥, Cl, Br, I) lower alkoxy of C-Cg, COH,
COR’,  CONH,,  CONHR’, CONR’,, CH=CHC02H,
CH=CHCO,®’; .

R’ is an optionally substituted alkyl of C,-Cyo (particularly when the
allkyl is an amine acid residue), cycloaliyl, optionally
substituted alicynyl of C;-Cs, optiopally substituted lowe_f _
alkenyl of C,-Cg, or optionally substituted acyl; '

or its pharmaceutically acceptable salt or prodrug thereof.
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diphosphate, triphosphate, or a stabilized phosphate pro&ug,
H-phosphonate, including stabilized H-phosphonates, ac-3% including
optionally substituted phenyl and lower acyl, ali;_yl, including lower aiicyl,
()-substituted car'ooayalkyiamino or its 19a peptide derivatives, sulfonate
ester, including alkyl or arylallcyl sulfonyl, including methanesulfonyl and
benzy|, wherein the phenyl group is optionally substituted, a lipid,
inc|udm@%?‘ﬂiﬁro?ﬁﬁﬁ%iifﬁﬁ%r,emtomma@m-ac@&@umg.zm&#ﬂé@ﬂa
nalbaiydmie ide- lesterol, or other pharmaceutically
acceptable Ie)a%i r?g %r%% S@\?v%qg%ﬁ%la%ﬁp té‘é}% W&f@@ﬂ%&@@rt’i@fa}fmmfamﬁ}a:
providing a compound wherein R1 is H or phosphate; R2 is H or
phosphate; R1 and RZ or R7 can also bailinked with cyclic phosphate
group; R3 and R4 are independently H, halogen including IF, CI, Br, I,

of CZ-C6 such as C=CH, halogenateg| ¢l Br, 1) lower alkynyl of C2-
C6, lower allcoxy of CI-C6 such as CH20H and CH2CH20H,
halogenated (F, Cl, Br, I) Iowé?%ikoxffof CI-C6, CO2EH, CO2R', CONH2,
CONIIR', CONTR',, CH=CHCO2H, CH=CHCOZ2R'; R'is an optionally
substit - ' y, Whgnthe alkyl is an amino aci
residugie %}%I{(%llky %p%t%ﬁf/ﬁ%qﬁk!)%%tﬂg(ﬁ g C);‘aﬁ(f/ of C ‘fgggc?g%glr%@
stipdaesida folerr dtienyhafaicds, argptionsdly substititdtb@oyhiohdtermula;
pharmaceutically acceptable salt or prodrug thereof. '

o

N =
7 )N

o

N
r'O N
O
8 ¢ _CHs
RO E
wherein

R' and R7 are independently H, phosphate, including monophosphate,
diphospbate, triphosphate, or a stabilized phosphate prodreg,
- H-phesphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alloyl,
inclhuding lower alkyl, O-substitufed carboxyalkylamine or fis
peptide derivatives, sulfonate esier, includimg alkyl or
azylaﬂqﬂ sulfonyl, ncluding methanesulfonyl and benzyi,
wherein the phenyl group is optionally substituted, a"lipii,'

1%c¢.



19b In another aspect, there is provided a , -
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside ((3-D) or its

pharmaceutically acceptable salt or prodrug thereof of the formula: NH2

aN HO N O O CH3 HO F In another aspect, there is provided a
(2'R)-2'-deoxy-2'-fluordugiidingetiiy| iiesebsidei¢(3-) oLitsor D-amino acid, a

pharmaceutically acceptghlg.sgifor prodr seof of the (}pr la;. CI'N '
BV /R10 [~ ~y O R6 CH3 R70 wherein ugégﬁd R' are inc e"gg#%‘é’}my |9|r other

phosphate, including ribaapesspikatdy dishepishite ltdpirasphatep omdich when
stabilized phosphate pgg%%&)i}g;p@gga@, c| Fg%gén%]fstabililz%g% s compornd
p .

H-phosphonates, aryl, inc‘lu‘ding1 optlogally substitute eﬁf/?‘én wer
acyl, aicyl, including loweraiki, orskbstitindercadmtialit yaptingbstits R' and R’

uding methanoeuliom S e B0 o R i and.
opionally subsHl'staf RIS BROPRERIRERE 0% atiyD, creno
(CN), CHs, OCHs, OCHCHs, hydroxy methyl (CH,0H),
flucromethyl {CH;F), amdo (N5}, CHCN, CH,N , CH2NH>,
CELNECH;, CELN(CH3),, alkyne (optionally substituted), ot

fluoro.

In another aspect, there is provided a (2°R)-2"-deoxy-2’-fluoro-2’-C-methyi

nucleoside (B-D) or its pharmaceutically acceptable salt or prodrug thereof of the formula:

oo
e
‘ O

CiHy

HO

HO I
In another aspect, there is provided a (Z’R)—Z’-deoxy—.’z’~ﬂuoro—2’~C—methy1
nueleoside (B-D) or its pharmaceutically acceptable salt or prodrug thereof of the formula:

O

N

N
/4
¢

‘: N7 NH,
R'O .
/_Chs
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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 R7 is independently H or phosphate;
R'and RY can also be linked with cyclic phosphate group; and, R6 is an
optionally substituted allcyl (including lower alkyl), cyano (CN), CH3,
OCH3, OCH2CH3Hwyeisoxy methyl (CH20H), fluoromethyl (CH2F), azido
(N3), CHCN, CH2N3, CH,NHZ, CH2NHCH3, CR7N(CH3)2, alkyne

(optionally substitutad)oors flaero. 48, arpher.aspactcirare is moyidgdaic). cw),,
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside ((3-D) or its h

pharmace AR &btalie Sa16lpARug thereof of the formula: CI/\
N N HON CH3 HO F In another aspect, there is provided a

(2'R)-2'-deo>.(y-2'-ﬁ’uor632'-ﬁrnﬂéﬁﬁ?ﬂ’hﬂi@eoﬁi@l’é“i@g-D‘)lgflmhosphat@, diphosphate,
NH N NANHD RO x T o od SEBRAT® [ rodr, =
phosphonate, including stabilized H-phosphonates, acyl,
including 'optiona'liy substituted phenyl and lower acyl, alkyl,
mcluding lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, mmchuding alkyl or
arylatkyl sulfonyl, iixcluding methanesulfonryl 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 cholesierol, or other
pharmaceuiically acceptable leaving group which when
admimstered in vivo is capable of providilng- a compound

wherein R' is H or phosphate.

In another aspect, there is provided 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 )
a8
N7 SNT SN,

HO
k..)'
: £ —~CHy

|

HO F

In still another embodiment, the (2°R)-2’-deoxy-2"-fluoro-2’-C-methyl nucleoside or

its pharmaceutically acceptable salt or prodrug thereof can be of the formula:

=10 Base
O
>
6 AL cry
L
R F



wherein Xis 0, S, CR2, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)2,
wherein W is F, Cl, Br, or 1; and R' is H, phosphate, including
monophosphate, diphosphate, triphosphate, or a stabilized phosphate
prodrug, H- phosphonate, including stabilized H-phosphonates, acyl,
including optionakysatastituted phenyl and lower acyl, alkyl, including
lower alkyl, O-substituted carboxyalkylamino or its peptide derivatives,

sulfonate ester, ingluding.alky-0f agyRiey spoRy|HACKAIRG » 4 R 46 25 descibed
methanesulfortyl and benzyl, wherein the phenyl grolp is optionally

substituted, a lipid, incl#@#§-a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other pharmaceutically

acceptabl%leaving group which when administered in vivo is capable of
providing & T BHRE &Wé‘?ﬁﬁ REs® 1'en PrbSsRatampseatiether aspect,

therg isjyquided E%@n% 2:fluora-2'-C-methyl nuclegside (3-D)
or its pharmaceutically a&%‘%géfet%s”altdf)g%%dgﬁa%é“re%éfl%rfc}t' é?éﬁ%ﬁ’llél.) rucleoside
0 N{[->~oNFHNdesdeiDed-hirdii B @i DAt kcknstilianetheptabie salts or prodrugs
embodiment, the.(2'R)-2'-deoxy-2"-fluorq-2'-C-methyl nucleoside or its
phal%rgﬁiéegeﬁjaﬁl%ﬁ?h(&g@ep%%l{éag It S?EE(S%?ﬁgCMOf can be of the formula:

RIO Base R2. _

Various aspects disclosed herein also include an antivirally effective amount of any of the
(2°R)-2’-deoxy-2"-fluoro-2’-C-methyl nucleoside (B-D or 8-L) described herein or their
pharmaceutically acceptable salts or prodrugs thereof and a pharmaceutically acceptable carrier
for use in the treatment or prophyiaxis of hepatitis C infection, yellow fever virus infection, West

Nile virus infection or Dengue virus infection in a host.

Various aspects disclosed herein also include use of any of the (2’ R)-2’-deoxy-2’-fluoro-
Z’nCnmeth.yI nucleoside (B-D or B-L) described herein or their pharmaceutically acceptable salts

or prodrugs thereof and a pharmaceutically acceptable carrier in the manufacture of a medicament

for the freatment or prophylaxis of a rhinovirus infection.

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

Flaviviridae infection, including all members of the Hepactvirus genus

18f



R6 ) CH3 R2 F 19e wherein (a) Base, Y, Rt, R-2, R™", R3, R', R5, R6, R7

and R' are as described above. Various aspects disclosed herein also
“include pharmaceutical compositions comprising any of the
(2@%—2'-deox_y:2'-ﬂuoro-2'-C-meth | nucleoside ((3-D or,3-L) described '

hePénY bty wasrrie(RYANY atceptadid Ao F Frodiags etRerddiasge virs,

ajhasmaceytigalivaccepiable aariel MariaunRSPRR disaloped Reeifbw Fover

also include an antivirally effective amount of any of the
(2Rys2'-deoxy-2'-fluoro-2'-C-methyl nucleoside ((3-D or 3-L) described
herein or their pharmaceutically acceptable salts or prodrugs thereof and

a pharmmﬁ#ﬂﬁ@l%@wﬂmﬁbj@\QQIF@ZfoeHﬁﬁiﬂ—mngQ@%@ﬂlw-D~nucleoside

prophylaxis of hepatitis C infection, yellow fever virus infection, West Nile

virgs Hirdtror BRESENGURODRETRIRESH HHHGst WVaribhiougmdiden tested in an
digglesashhersinpisqiinelddediseefany of thedd Rl I8 d I sutarly, less
2'-C-methyl nucleoside (3-D or (3-L) described herein or their
pHAECedtrTymEe Staher Sattodm g  eRoRidst ianaeatiomerically
phagmageutically acceptable carrier in the manufacture of a medicament

for the treatment or prophylaxis of a rhinovirus infection. The disclosure

herein atse qavidesiBaRERYSNMBQIINERES PeIDadsfRnIhe saimept

or prophylaxis of hepatitis C virus infection, West Nile virus infection, a

yelfow higeeitivirgl vilectinfatashifypudlitfecian cofepiising vellow fever viral
administering to.a host an, antivirally effective amountofg . . . :
(2&)?“}‘9&%8&?-5@%&?0 L5 JBIREAT Ut IBBY FO T e AR TR an effective
diggletht e ais nEides methgrsfor fraating 105 pieyentines FRVVIHGRE) disciosed

infection, including all members of the Hepacivirus genus 19f (HCV),
PEsHIRUSTgERRABY B ItcE M ABENGDE A aviRIedB AR DRk g swrbination or
Japapess.encephaliiis yirys goupdpcliding WestNile Virus) @NdY ety m a

Fever virus). In various embodiments, the

(2PRFRGEBNGRT tserptablon st ¢8-I ileesidethereof, as described herein.

Nonlimifing examples of the types of antiviral agents or their prodrugs that can be
used m combination with the compounds disclosed herein include, but are not
limited to: interferon, inclnding interferon alpha 2a, interferon alpha 2b, a pegylated
intcrferon, interferon beta, interferon gamma, interferon tan and mterferon omega;
 an mterleukin, including interleukin 10 and interleukin 12; gbavirin; interferon in
combination with ribavirin; a protease inhibitor inciuding NS3 inhibitor; 2 helicase
inhibitor; 2 polymerase inbibitor; gliotoxin; an IRES inhibitor; and antisense
‘oligonucleotide; a thiazolidine derivative; a benzaniiide, a ribozyme; another
nucieoside, nucleoside prodrug or nucleoside  derivative; a  1-amino-
alkylcyciohexane; an antioxidant including vitamin E; squalene; amantadine; a bile
acid; N-(phosphonoacetyl}-L-aspartic acid; a benzenedicarboxamide; polvadneylic
acid; a benzimidazoles; thymosim a beta tubulin inhibitor; a prophylactic vaccine,

silybmn-pheosphatidlycholine phytosome; and mycophenolate.

The following norn-limiting aspects illustrate some general methodology to
obtain the nucleosides disclosed herein. Specifically, the synthesis of the

present nucieosides can be achieved by either of two general means:
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has an EC50 (effective concentration to achieve 50% inhibition) when
tested in an appropriate cell-based assay, of less than 15 micromolar,
and more particularly, less than 10 or 5 micromolar. In other
embodiments, the nucleoside is enantiomerically enriched. The

- disclostye hepbirindsalproviseemiathdgs fardifect e atrtentydr grophyldidg  block,

of a hepatitjs C virus infection, West Nile.virus ipfection, a yellow,fever .
P& RGN THGoL R R R e e g proset
aivesiestiveciameunt &f a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleosides

(B -D or (3-L) disclosed herein, or its pharmaceutically acceptable salt or
prodrug;ihergof 0 campnafion ok ieMAIABUR ORAIBLEPT® PR ation md
effective’ antiviral agent(s), optionally in a pharmaceutically accéptable
Fhroigmasiodihfeht thesrdof ] destsilseddierethe NorphiEYgR@R {piekcar 2). .
the types of antiviral agents or their prodrugs 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
pegylatBcrdifitivetisr. mtfieromirameintedioron Gammacimtbriérdpstdiiarid can be

'%ﬁ%&@@qﬂmﬁﬂé"ih@&ﬂﬁ‘é%@éﬂﬂ%é%%!HQ{Q%Em%Q?%‘é'%10 and interleukn

12; ribavirin; interferon in~ combination with ribavirin; & protease inhibitor

ibelmimENS3: i bitar: sptwdicase-caitibiipdrat pblyildenass dehibitencleoside 1-

%Jh%%i%c%n I%%SS gnhjbg%agr%gaﬁntisense oligonucleotide; a thiazolidine

derivative; a beuzanilid€, a rl%ozyme; 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;

polyadHesfifcasiesd; thetsein piisvfad olewtihy wicsinthes bista a (B B intitiso?’ -Aluoro-2’-C-
| ine: silybin- hatidlychaline phytosome; an . .

e o R TP RO D s

fetiwdology to obtain the nucleosides disclosed herein. Specifically, the

synthesis of the present nucleosides can be achieved by either of two

general means: 20 1) alkylating the appropriately modified carbohydrate

building block, subseque inati.on, follgwed by coupling to form the

‘nucleosides of the present _

1-4

wherein R is lower alkyl, acyl, benzoyl, or mesyl; and Pg is any accebtable
protecting group consisting of but not limited to C(O)-alkyl, C(O)PL, C(O)aryl,
CH, CHy-alkyl, CHy-alkenyl, CHyPh, CHz-aryl, CHyO-atkyl, CHyO-aryl, SO,
alkyl, SO;-aryl, tert-butyldimethylsilyvi, terz»butyldiphenylsilyl, or both Pg’s may

come together to for a 1,3-( 1,1,3 3-tetraisopropyldisiloxanylidene).

In another aspect, there is provided a method of synthesizing a (2°R)-2’-deoxy-2’-fluoro-

27-C-methy! nucleoside (3-D or B-L) comprising selective deprotection of either Pg in an

intermediate of the structure:
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invention (Scheme 1) or 2) glycosylation to form the nucleoside followed

by alkylation and fluorination of the pre-formed nucleosides of the present
invention (Scheme 2). In addition, the L-enantiomers corresponding to the
compounds disclosed herein can be prepared following the same general
methods (Schemes | or 2), beginning with the corresponding

L-carbohydrate building block or nucleosidg l.=enantiomer as the starting
material. In one aspect, thefé@isprovided a rhethod of synthesizing a
(2'R)-2'-deoxy-2'-fluoro-2'-C- met side (3-D or (3-L) comprising
gylcosylation of a nucleobase with'\@n inter tate structure: Pg0o OR

CH3 PgO F 1-4 wherein R isTowe alkyl, acyl, benzoyl, or mesyl; and Pg

is any acceptable protecting groff§®@onsisting of but not limited to

C(0O)-alkyl, C(O)Ph, C(O)aryl, CHs, C,_I_—g—alkyl, CH2-alltenyi, CH-,Ph,

CH'-aryl, CH20-alkyl, CH20-aryl, S02-alkyl, S02-aryl,

tert-butyldimethylsilyl, ter t-butyldiphenylsilyi, or both Pg's may come

together to for a 1,3-( 1,1,3,3-tetraisopropyldisilo anylidene). In another
aspeshdtvitedisiproysledra, method, olisYNESIZING & S, or racenic), C(W s, wherein
(2.'R)‘-§'-d(;9x¢&2'-%%mro- 2'-C-methyl nucleoside ((3-D or R-L) comprising”™
selectivé® deprotettionoteffer By i s dresndratiutatsr phesneaiealy) acceptable
PgO Fasecting GHdpRsPEo Zrdmvhereinahis QomsiGiid 98 MHy-anyl, coph,

N-alidl(HW &?@?&ﬁ‘ﬁ%?'&h?&vﬁ&;ﬁ“é{%&, CHy-aryl, CHyO-alleyl, CHy0-aryl,

SOz-alkyl, SOz-aryl, fert-butyldimethylsilyl, tert-butyldiphenylsilyl, or both Pg’s

may come together to fora 1,3-(1,1,3,3 -tefraisopropyldisiioxanylidene).

In another aspect, there is provided an intermediate in the synthesis of a (2°’R)-2’-deoxy-

2’-fluoro-2’-C-methy! nucleoside (8-D or [3-L), wherein the intermediate is of the structure:

Pg0

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(Oaryl,
CHs, CHy-alkyl, CHz-alkenyl, CHoPh, CHy-aryl, CH,O-alkeyl, CHQO“-HI}/L SOy
alicyl, SOz-aryl, ter-butyldimethylsil yl, rere-butyldiphenylsilyl, or both Pg’s may

come together to for a 1,3-( 1,1,3,3-tefraisopropyldisiloxanylidens).

2la



W is F, Cl, Br, or.1; and Pg is independently any pharmaceutically
acceptable protecting group selected from the group consisting of
C(0)-alkyl, C(0)Ph, C(O)aryl, CH3, CH2-alkyl, CHZ-aikenyl, CH2Ph.
CHZ-aryl, CH20-alkyl, CH20-aryl, S02-allcyl, SO2-aryl,
tert-butyldimethylsilyl, tort-butyldiphenylsilyi., or both Pg's may come
together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene). In another
‘aspett AILH RRHSVINRSE B ATMidpfhEtia e dine Sy bR sxihefinof a (2°R)-2°-deoxy-
2 (2R} deaxymHIMpesdes & / ' R Or 3L qéir i .
intermediate is gf t&%ﬁg'wﬁ?%g%pﬁ%gﬁg%é%%gﬁ ég)ﬁeéllﬁ 7 %IQC%%'
lower alkyl, acyl, benzoyl, or mesyl; and Pg is any acceptable protecting
group consisting of but not limited to C(O)-allggsg(O)Ph, C(O)aryl, CH3,
CH2-alkyl, CHZ-alkenyl, CHZP#>CHZ-aryl, CH20-alkyl, CH20-aryl, SO2-
alkyl, S02-aryl, tert-butyldimethylsily, tyldiphenylsilyl, or both Pg's
may come together to for a 1,3- X opropyldisiloxanylidene).
21a In another aspect, there is provided an iptermediate in the synthesis
of a (2'R)-2'-deoxy- 2'-fluoro-2'-C-nfietRyl nudfeoside ((3-D or (3-L),
wherein the intermediate is of the structyre: PgC Base X Ro CH3 PgO F
?_jwherein, X is 0, S, CH2, Se, NIH, N‘-‘éﬁyl, CHW (R, S, or racemic),
C(W)2, wherein W is F, Cl, Br, or 1, and Pg is independently any
pharmaceutically acceptable protecting group selected from the group
consistinginf £(0)calky| CRLOIRN GO GH 3Gk 2salley L, GH2: alkenyl
CH2R H‘%-l%r[yl, %O-?Ik , CH20-aryl, S02-alkyl, SO2- aryl, '
tort-ButyIdimetnytaiiyt, tSrt-batyldfiphehylsigtdortiolh mgemgyntly any

pharmaceutically acceptable protecting group selected from the group
consisting of C(O)-alkyl, C(O)Ph, C(Odaryl, CHs, CHy-alkyl, CH,-
alkenyl, CHyPh, CHyp-aryl, CHyO-alkyl, CHaO-aryl, S5Oq-alkyl, SO,-
aryl, fere-butyldimethylsilyl, tert-butyldiphenylsilyl, or both Pg’'s may

come together to for a 1,3-( 1, 1,3,3—}:eﬁ"aisopropyldisilaxanylidene).

Thus, the disclosure includes at least the following general features

(&) p-D and B-L nucleosides of the general formmlas disclosed, or their

pharmaceutically acceptable salts or prodrugs thereof, as described herein;

(b) processes for the preparation of the $-D and S-L nucleosides of the general
formuta disclosed, or their pharmaceutically acceptable salts or prodrogs

thereof, as described herein;

(c) pharmaceutical compositions comprising a -D or £-L nucleoside of fhe
general formulas disclosed, ‘or its phammaceutically acceptable salt or
prodrug thereof, in a pharmacentically acceptable carrier or diluent
thereof, as described herein, for the treatment or prophylaxis of a viral

infection in a host;
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come together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene). Thus,

the disclosure includes at least the following general features (a) /3-D and

(3-L nucleosides of the general formulas disclosed, or their

pharmaceutically acceptable salts or prodrugs thereof, as described

herein; (b) processes for the preparation of the $-D and (3-L nucleosides

of the general formula disclosed, or their pharmaceutically acceptable ‘
salts or odgHasn RelRRl P ASGIRBHNEIEI (B PG cicqsiq of the
compositions comprising a f -D or (3-L nucleoside of the genéra formuias
disclosed, oBREPHakpaBRi R Alscseshtablésathomprodtig hyereotpiatde salt or
pharmaceutllgt:—g @H&@@é?ﬁ%@ﬁﬁi?{a%&&%&ﬁ%%@8@ 1%%1%60 %#p %ng jve antiviral
herein, for the treatment or prophylaxis of a viral infection in a host; 3%

(d) pharmacagfE eopmsesitbnsionprisimgeegitrby fadcaushdosideiof or diluent
the general i its-ph eutically acceptable salt or .
prodrug theré%%%ﬁg%g%%ﬁ#%ﬁé %ﬁpﬂrrﬁ%%re%%er ﬁfé’étﬁfe‘)%%’ﬁ\?#é of a viral
agent(s), opﬁéﬁi’&ﬂ?m@haﬁinaceutically acceptable carrier or diluent

thereof, as described herein, for the treatment or prophylaxis of a viral

infectiotidhn anmbtidie)fnethedsdainibe tIQRBAGHH QLBORNYIAXIS b3 idse infection,

Flaviviridae infc—icHon, g%‘%luding hepatitis C virus, West Nile Virus and .
VIFGE St YAGUR Js inrSioh st AlRobtesmphsiljow fever virs and

yellow fever Virus
administeringhamveffactiverie V@ @Qﬁg@%ﬁﬁg@g@g@gﬁgﬁgé% effective
amount of a (3-D or f3-L nucleoside of the general formulas disclosed, or

its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier or diluent thereof, as described

herein; 5 (f) methods for the treatment or prophylaxis of a Flaviviridae

infection, including hepatitis C virus, West Nile Virus and yellow fever

virus and
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rhinovirus infection in a host comprising administering an effective
amount of a f3-D or (3-L nucleoside of the general formulas disclosed, or

WOis48MAceutically acceptable salt or prodrug thereof, in cormamatimoare:2472

10 alternation with one or more other effective antiviral agent(s), optionally

in a pharmaceutically. acc pta?]_ carrier or dilyent thereof, as describe )
herein; (g) ise of. g?\éatﬁ)ﬁ ficA (r?fu% gtiaesalgfeeo lElhee %nee:rléf oor]rriﬁluelf;t?isS Cgscqosed’ or its
disclosed, grlitsnplcannedéytisatspadde ptalilecsalpodpegdthgrthdieofitionally in a
optionally in.a_15 Qh rmageuticall acce }{able carrier a%]\ge cribe .
herein, for tﬁﬁeat?lelgt%?ehrﬁ%g’pr%%ﬁg{gxﬁs o? a FTAVIVr] éiélci:n ec%gﬁ?og as described
including hédpatitis C virus, West Nile Virus and yellow fever virus and

rhinovirus infection in a host; (h) use of a f3-D or O-L nucleoside of the

generajformidandisansath erditrRharBaeepiaaiaccaPRRieSall e infection,
prodrug thereaof, in combination or. 20 alternation with one or more other

effective an‘ﬁ\ﬂ?é@‘é‘ée‘ﬁﬁ@?%ﬁﬁ%ﬁ%ﬂ&s’iwgsﬁﬁﬂﬁﬁgﬂﬁﬁ}@ ¥eleptdpysr virus and

carrier, as daaesiRasck NarRiRHser e dresimeshaiipphWedmt&ing an effective
Flaviviridae infection, including hepatitis C virus, West Nile Virus and

yellow feve FRATRLA R BRoR G insdaeridn af thsseepsral pamuiag disslesed, or ftS
f3-L nucleosigde:phibgiuansraliaipptas gincinspe fulls Rhasmaceuligiation or

acceptable salt or prodrug thereof, optionally in a pharmaceutically )
acceptable BHEHI WHScABR PR aheh e HiRshitiautirdrat agent(s), optionally

medicamengfar sherfiaatNeriior Rrepiads i ferRlavivildaedRetoNs described
including hepatitis C virus, West Nile Virus and 30 yellow fever virus and
rhinovirus iRf&EtHBN in a host; 22 WO 200-/003147 PCT1US20041012472

(j) use of a ,6-D or f3-L nucleoside of the general formulas disclosed, or its

pharmépeutisalf acGaptablé-satinoiquside urf thereshirdofabindtioniBtlosed, or its
alternation V\ﬂth one or. mare o(t:régr t%ﬁ?cdis\é? agyvirlal entt@feo tion llg/ "ﬁ .

a pharmacgutlcaliy accep Abfe Céjrrler, as cfescrik?e(c)l erein. in the OPHonaly M 2

pharmaceutically acceptable camrier, as described herein, for the treatment

g or prophylaxis of a Flaviviridae infection, including hepatitis C virus,

West Nile Virus and y‘eﬂoﬁr fever virus and rhinovirus infection in a host;

(h) use of a B-D or 8-L nucleoside of the general formulas disclosed, or its
pharmaceutically acceptable salt or prodrug thereof, in combination or
alternation with one or more other effective antiviral agent(s),. optionally
in a pharmaceutically acceptable carrier, as éescribed 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;

(1)) use.of a §-D or §-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 treaiment 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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5 manufacture of a medicament for the treatment or prophylaxis of a
Flaviviridae infection, including hepatitis C virus, West Nile Virus and

WO Meieasfgver virus and rhinovirus infection in a host; (k) use oP@HBx04812472

nucleoside of the general formulas disclosed, or its pharmaceutically

acceptable salt or prodrug thereof, option in a_10 pharmaceutica it
acceﬂi&blé‘ﬁ%ﬁéf‘ 'Hilﬁ‘géf}‘a%uﬁé%oc%&ﬁ@%i i léﬁm% |c%?laﬁ1élrsécg¥/?6d’ or s
i.e. as antiyliaiiniexasaflle focthetieataient oprpioghyledbf m combination or
Flaviviridae infectjon, including hepatitis, C vir est Nile Virus .
yellow fevé G GRF AN GE fﬁfaergtfc’)tn & fﬁﬁj%cﬁ/g SIS ﬁll-é_erﬂpss’ optionally
nucleosidef thptgenariiiraiylascdigtidde doasicts desirisabidiersieior 1n the
its pharmaceutically acceptable salt or prodrug, thereof, i.e. as antiviral _-
gent i CEBHBRURF of M EHT N s G e et Srdaitaxis of a
therapeutigagemiisle 4. en oathe riachiviag doppatjtioplionally, iWast Nile Virus and
pharmaceutically acceptable carrier or.diluent, as described herein, in a
medical thé?i’ﬁ?%’/ %V%&&WI@"@F%%%%%%’%?% %(r)%r]gpahiﬁ?as%s 20 of a
Flaviviridae infection, including hepatitis C virus, West Nile Virus and

yellowdedversgirfstafdonvrmsisitesiisnah bassoar ErpRchspiorel or its
OF THE F%%&E&M%lé&@;ﬁ%wiﬁﬁitdgpi(ﬁﬂ&ﬂ]rﬁé thBercof, optionally in a

dose-dependant reduction of the replicon HCV RNA based on the

treatemenphimaceniizly acgensahle-fisier PIclbsthetfyicstahad bayein, in a
The viral redugtion YiRPapgmpRr eddto e tedusipneRbsgiivlatRNM: layeldment or

(ribosomal RNA) to obtain therapeuric index values. EC90 which

representspivplerlesir e fco deriraridre J08cHOvs NGRS BAAGHHE ddes, West

depe”daquﬁ%”@w'ﬂl?&fﬁﬁ?gve@ﬂ‘o@'%é—d&a&&@fﬂﬂﬂﬁﬁ&ﬁ&mﬁ@mIne

was determined to be 5 W. (B): HCV RNA was significantly reduced in a

dose-dependent manner fozrg 30 days.following treatmentwith 25 M, 2

WO 080057 PETIUSBY A R4 B F DB e bt *

weight chasgertYedofieriale Bwilss pliserincthditaliyitpsteplytde salt or prodrug

(3-D-(2'R)-2'-deqgxy-2'-fluoro-2'- -metflyllgytidirgg-agvgrio S ﬂ%ﬁ?% . .
thereof, ’1.e. as antrviral agént; ifY combination o1 a ation with one or
more other effective therapeutic agent(s), i.e. another antiviral agent,
optionally in a pharmaceutically acceptable carrier or dilnent, as described
herein, in a medical therapy, for example for the treatment or prophylaxis
“of a Flaviviridae infection, including hepatitis C virus, West Nile Virus

and yellow fever virus and thinovirus infection in a host.’
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 -D-(2'R)-2'-deoxy-2'-fluoro-2"-C-
methyleytidine. (A): The viral reduction was compared to the reduction of cellular
RNA levels (ribosomal RNA) to obtain therapeuric index values. ECqo which
represents the effective concentration 90% at 96 hours following the dose dependant
administration of (2'R)-2'-deoxy-2*fluoro-2'-C-methyleytidine was determined to be
5 uM. (B): HCV RNA was significantly reduced in a dose-dependent manner for 7
days following treatment with 25 pM.
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Intraperitneal injections were given on days 0 to day 5 of the 0, 3.3, 10,
100 mag/kg. Each dosing group contained 5 mice and no mice died

WO& ?Tﬁ‘g{hg?,o-day 5 study. Figure 3 depicts the pharmacokinetfe5/B$2004/012472

(3-D-(2'R)-2'-deoxy-2'-fluoro-2'-C- methylcytidine in Rhesus monkeys

given a F@Q@@%ﬁgﬁﬁﬁggf&éﬂa%&b@fgﬂﬂ%ﬁﬂﬁgg@%ﬂ%%'Q’éﬁflale Swiss mice in the
(3-D-(2'R)-2'- deoxg -2'-fluoro-2'-C- methylcytldlne DETAILED

DeselR PRENCD B-PHE RN EIPION 10105806 dRSBHREAE G pingnious doses.
'rﬁﬁ%ﬂgﬂtﬂﬁ%ln geshEiRagd o Aa4red i 1S deeerinton @eﬁe'{‘o 33, 100

and throughou e claims that follow, the meaning of "a,” "an," and

ineRliss Slark é@wg@un|é§§tﬂ4@eéoﬁta%ﬁoléaﬂwamf@sd@mmgé the 30- day
s used in the description herein and throughout the claims that

follow, the meaning of "in" includes “in" and "on" unless- the context

clearly 15 dlctate otherwise. The terms used%g his mﬂcaﬂon

generall§y BAVE th 7%?@&5&%3%%8@5 1 16 CEEkstige-2-C-
inyemynyRIddnitesRecHigisiieyd heie eachniimitseses. CaffaiRg) oral or

terms that are used to describe the invention are discussed below, or
clBERERIARRS SRR rsisrsVide RIS Jurdarcs g 20
practitioner in describing the compositions and methods of the invention
and how to make abdTisa ireDESoueonve nences, beviemrionms may be
highlighted, for example using italics and/or quotation marks. The use of

highlightingibas %bMiﬁ%ﬂﬁ@ WM%ﬁ%ﬁW@&&ﬁ@eﬁ?@d%k As used
scope and meaning of a term is the same, in the same context, whether

oriBeit EFHpRRThRsacin anf shrapaheut-tee Sisimnthab Lilow.tHiegnesnips of “a,”

sajd in mAre-4iRn aReRY- GRESEGENUcaltamalvanangageatlarly dictates
synonyms may be used for any one or more of the terms discussed

RSV 6r i spaisall syl dseaiRiine prerciy vpdiirnghevniotbsdtlaims that
tesmbis, Qi?é)%'%ﬁgr@ discysser g -RYNoimsfer corlaid IREMSAfs« clearly
prowded A recital of one or more synonyms does not exclude the use of
JHLRIEy MERREWEThe use of 30 examples anywhere in this specification,
including examples of any terms discussed herein, is illustrative only, and

‘in no wakhiintitertkersab pe @ speafirgiol thendlly have their ordinary meaniﬁgs

in the art, within the context of the invention, and in the specific context where each
term 1s used. Certain terms that are used to describe the invention are discussed
below, or elsewhere in the specification, to provide additional guidance to the
practitionier in describing the compositions and methods of the invention and how to
make and use them. For convenience, certain terms may be highlighted, for
example using italics and/or quotation marks. The use of highlighting has no
1nfluence 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. Synoryms 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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WO %}g)ggfggnts given in this specification. As used herein, "abqut’:

WO 20051003147 PCT/US2004/0 1 24 7 2 invention or of any
exemplified term. Likewise, the invention is not limited to various

o T/US2004
"approximately" shall generally mean within 20 _ percent, pre erglg y /012472

within 10 percent, and more preferably within 5 percent of a 5 given value
drvengenNumeriast guamitifeditentherbiicavasapproximvamionasnieg thatted to
the term "about" or "approximately” ¢ e(»ggerred if not expressly stated.
f@%?éseé% TRVES |tosng|o%%{\1/|1 e@u(sz ?—%ﬁco%éxy“-z-ﬂuoro-2'-C-methyI

nucleosides and their pgarma,qeuti‘c‘:ally acceptable salts and druas for. .
the treafMieiteOMmEpAitiate Wiy in?@EffHH%&fl mﬁ?éaﬁuﬁf‘élﬁ’i%@u%‘ga& within 20

iﬁ@%ﬂ?‘fﬁ&f&%ﬁﬂﬂfﬂﬁﬁﬁp fraciineyd ya datestidorib By hoBhik e percent of a
iIsclosed compounds or their pharmaceutically asﬁceptable derivatives or

TS BIE RTABEGc AN REESH BIETERER SRR T BPRZymate, meaning

CRMRALRLS A e diEeTH IngheorIAVRaoT aNYdieatmeant faldd EXpinfebtions:d.
In addition, these compounds or formulations can be used

prophylggtical rteosé%{F"e”%?étE%%%rd ;é?(?\f%t?&?roQﬁf@[}@{)@[ﬂqﬁd@@@il’?—methyl

individualgwh&'are anti-H antigeh positive or who have been exposed

tadGsifibe anmhpbuidpitisclosadineieinacantitbborimditedndiapgodrugs for the -
pharmaceutically. accentable. ester By edrIa I AR GRRIGATHE a yellow fover
e%%%?ﬁ%g %ggﬁéa@ogrisee%%}p 3,@&?@% ’halide or anhydride. The ~ 4 e

ceimap dufedtamits phhimadauticdtiytaecaptdisiet 20 derivative can be

converted into a pharmaceutically acceptable salt thereof in a-

conventippaliapssd, Jongyanirler bydiestimanicaiticalneppgniisle hapetives or
The ester or salt of the compound can be converted info.th

e parent
B SErehFaR sy RFSsPEBlS SIeT o8 W(ﬁ%ﬁb‘é‘f&ﬁ%e compounds are
RGIAS2004403 2422 iBelimilionedinrterar "Hdspeingdanibiisis Ukechbgigin, these
to indicate that the variable, which is in epenﬂgﬁ%g@)lied, varies tard the
i aERAES YR AR G SRR P S pPTCh SR RIS Y dBrREBIHY ShdFiar
as RAENRA whargitaRalissindepeadeniblcarhomer anti-HCV antigen positive or

who have been exposed to HCV.

The compounds disclosed herein can be converted into a pharmaceutically
acceptable cster by reaction with an appropriate esterifying agent, for example, an
acid halide or anhydride. The compound or its pharmaceutically acceptable
derivative can be converted into a pharmaceutically acceptable salt thereof in a
conventional manner, for example, by treatment with an appmpriate base. The ester
or salt of the compound can be converted into the parent compound, for example, by

hydrolysis.
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5 nitrogen”, both R' can be carbon, both Ra can be nitrogen, or one Ra
can be carbon and the other Ra nitrogen. As used herein, the terms

w0 Jesmgsamerically pure” or "enantiomerically enriched"refers 1O@r/us2004/012472

nucleoside composition that comprises at least approximately. 95%, and
preferably approximately 97%, 98%, 99% or 100% of a single enantiomer
H¥ucleoside. As used herein, the term "substantially free of' or
"substantially in the absence of' refers to a nucleoside composition that
includeSat |east ShorRO%ehyyVeigistdheferably Bsicdte 3896 thy waighie, which

and.eyen more, preferably 99%. 10 .100% eight, of the designated L
e B o, e dtRb R RN appication.
riktispds andoopepodnslebf 4hiRiERfowhbhetoRpdantsdagendently carbon or

substantially freg.of enantiomers., Similarly, the term "isolated” re‘rh@rs to
TR e B oS et i 0 Pl B Sndh, Sl Be canbon
prefatabiyh@b ¥ 1te@strby weight, and even more preferably 99% to

100% by weight, of the nucleoside, the remainder 20 comprising other

chemica| speeigsHRISRANHEMERS:sThentaiionaiidaligs peed hareiBnailesserically
otherwise specified, refers to a saturated straig{ht, branched, or cyclic, )

sreliod SeEedary, Brekiasiar IRIPGOSHIGR BAtyFIEMYIEY & 538 apryoximately

spRgifically BRinaes speibyintiibiorometiogetivl, BromdyisepERMble enantiomer

cyclopropyl, butyl, isobutyl, t-butyl, pentyl, cyclopentyl, 25 isopentyl,

ﬁﬁéb@ﬁ%}‘ﬁlﬁ@é%,-isohexyl, cyclohexyl, cyclohexylmethyl, 3- methylpentyl,

2,2-dimethylbutyl, and 2,3-dimethylbutyl. The term includes both

substituted wsed Unseipstithite teatkyl grissipstiAiiyy fgroups’ can trelbgtionally in the

substituted,with one or more moieties selected fram the group,consistin o
o RO By o Rt T G0 B8 90% by

sudighic pi:ferid g @ifdietphdtphynicagit, phibsphataocos phadsplidp&eloto 100%

ny other viable .26 WO 20051003147 PCTI 004/012472. functional
B R os s, fomartrd R ot 00 B G B e rotered
eitierdinmrateicteble ongihoidcted] asmpeesdanyf dsknoventionhdse skillpoinds are

i?u%@?a%{}any free of enantiomers.

Similarly, the term “isolated” refers to a nucleoside composition that
includes at least 85 or 90% by weight, preferably 95% to 98% by weight, and even
more preferably 99% to 100% by weight, of the nucleoside, the remainder

comprsing other chemical species or enantiomers.

The term “alkyl,” as used herein, unless otherwise specified, refers to a
saturated straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon
of typically Cy to Cio, and specifically includes methyl, trifluoromethyl, ethyl,
propyl, isopropyl, cyclopropyl, butyl, isobutyl, ¢-butyl, pentyl, cyclopentyl,
isopentyl, neopentyl, hexyl, ischexyl, 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, s.ulfonic

acid, sulfate, phosphonic acid, phosphate, or phosphonate, or any other viable
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for example, as taught in T.W. Greene and P.G.M. Wuts, "Protective
Groups in Organic Synthesis," 3rd ed., John Wiley & Sons, 1999, hereby

wo heguperated by 5 reference. The term "lower alkyl,” as usedpefgigr @3B 12472
unless otherwise specified, refers to a Ct to C4 saturated straight,

branched, or if appropriate, a cyclic (for example, cyclopropyl) alkyl
g FERPIAR S ﬁ&h@%ﬁﬂht@%éﬁ& RAFRERIETGR R Redhis compound,

otharvise,sheciiigally shajedia this ArRlicatons ke ally! isoleswile ke art,
moiety, lower alkyl is preferred. Similarly, when alkyl or lower alkyl is a .
stitapratiiiety, Eﬂ%’ﬁ%éﬁhdﬁe‘ﬁ'a@%ﬁﬁcﬁﬁ@r%m SY&ierrebrofsdits fgoups n

"@k%/éﬂmi nileQEYamiN@reiship ANIBMIROIBAYUP D9 NASERE iAEdWRrated by
alkyl or aryl substituents, respectively. The term "protected,” as used

hEPEIRREHd unless otherwise defined, refers to a 15 group that is added to

an oxygen, nitrogen, or phosphorus atom to prevent its further reaction or

for othef purtpasesonaviskyidiietyueofbiggen and wilegarihmotestisggcified, refers
~ groups are known tq tho e%}il d in the,art of-arganic synthesis.::

e e S AL T P R R et o v,

GhigaikypyQHHatkegydnpCHREhdBE Datlyl, STbR Oty brifH 2@ersfiituted  forms.

-alkyl..S02-aryl, ter: OOPUt Idimeth '%/I tert- IdiE;JllIl nylsilyl, an .

R e SR A BT, IR 109 sutable

hexdity alosvunbdiy loth prefisecsh eSifiedinigfordto ghehyl; bipleemjkidrs a suitable

naphthyl, and preferably phenyl. The.term in both substituted and

uiﬁlgllﬁb tiPLﬂSeu Sr%lgllg ies. 81‘2%/\1&'81"_3%18% cart B%%%s%%as'tituted with one 25 or

more mojeties selected from the grou cqnsj,s%r;;g of hydroxyl, amino,

gn

alkylarnini; tamBmHG &Ry Caryioy Hitfo, Erats, SBifdriRCagiaUR fHatdias one

phosRnamicl a¢idqy PhasphaigOraBesphapate, 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. tSmd rgect) '
Organickit )?ntt “&i&*‘%‘?&‘%@%%ﬁ%%%y% Sonlé, 19%9\.@26 éelﬁ]ned’ refers o a
2005{0081 47 ST HSR004yQ tRATIZrOEh., e e sahems apraikyiaeyntafie further

t?eg&i%lrll(yclrgfgpet‘fy&hp%p%%s A wide variety of oxygen and nitrogen protecting

groups are known to those skilled in the art of organic synthesis. Non-limiting
examples include: C(O)-alkyl, C(O)Ph, C(O)aryl, CH;, CHs-alkyl, CHj,-alkenyl,
CH;Ph, CHj-aryl, CH;0-alkyl, CH;O-aryl, SOz-alkyl, SOy-aryl, ferf- -
butyldimethylsilyl, tert-butyldiphenylsilyl, 'and 1,3+(1,1,3,3-
tetraisopropyldisiloxanylidene).

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 unsubstituied 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, sulfomc 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 Qrganic Synthesis,” 3rd ed., John Wiley & Sons, 1999,
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substituent. The terms "aralkyl" or "arylalkyl" refer to an aryl group with an
alkyl substituent. The term "halo," as used herein, includes chloro, bromo,

WO 98504t Tluoro. 5 The term "acy!" refers to a carboxylic acid asteyigdieh2472

the non-carbonyl moiety of the ester group is selected from straight,

branchegl, or cyclic al Io Jower, lko Ilnclu
methox?/iimethy aralf}h{a%luc? Ing %&H\{ alary oxya &yfms d‘!g% group with an aryl

pkxénﬂkwn&thl]hmlghmkxhﬂgrbhmymmmymyeiiabsmatedrmtgrhaﬂogah an alkyl
I Br %-) Cl to C4 alkyl or C1 to C4 alkoxy, sulfonate esters such as

aﬁ<y or Baralkyl sulphonyl including methanesulfonyl, the mono, di or

triphosphate ester, trityl or monomethoxytrityl, substituted benzyl,

trialkylsikBedegdiRithy o6 We RSpmroFHNIER PirletRy IR ipdgraub duero.
the esters optimally comprise a phenyl group. The term "lower acyl"
refers tolde mguhgmm’ﬁmammtothe:mbquf@mjd{ &ﬁ&ndxietykikzlmherraiksdarbonyi

The.ter ur|n r|m|d net Fi gse | |n q]st gut is.n I|m|tedlh% 1
adenine f\% a‘fﬁﬁ slﬁ\fg aeyfpurines (wherem ac 8((33’(: Pr ower
%Wf ﬂllmw!l@km)zlﬁtﬁﬂgemmpmmtﬂ% Wml@dﬁi‘gl meln eryloxyalkyl

cet nic purln yi 0X alk ur|
IeyI ﬁfﬁ"o" |ne Oaﬁlg ?ggﬁlnﬁ Bu(r;“lnn)'gTI R&ﬁ Mléij mestltut“:d with halogen.
NE dlity Ba:; thipQiyrine€, thikyiire, @ytﬂsﬁeaﬂedhgormmﬁltteasters such as alkyl or

SR R SR P, 5. e e

ercaptopyrmidine; ura alotracil, tlucf’ng
aﬂawpyummnas:r@mdmeyuumyrmhmmeccaahmuyrmﬂh}&mw (e.g. dimethyl-t-

PP S S R n e byt comprie a

,Shetnd@pyepnidine, C6-lodo-pyrimidine, C5- Br-vinyl pyrimidine,
C6-Br-vinyl pyrinidine, C5-nitropyrimidine, C5-amino- pyrimidine,

N2-alkytpyiingsn Nis@lky a8 QRRAIDRS, 21338 YBIAY in-A28LERAY non-carbony!

tnazolopyrldlnyl imidazolopyridinyl, pyrrolopyrimidinyl, and

[o3iR: V4 Eﬂbiﬁ %‘Wl Purne bases include, but are not limited to, guanine,
adenine, hypoxanthine, 2,6 30 diaminopurine, and 6-chloropurine.
Functioii&kosgrge ' pmdmeitregefpgrovpset thaschase wdes bewrdtecied lasited to,
NEESRRAYI AR ISdinitaRie PIecting. oRuPS e el s co)aiiy,
alkylaryl, or arylalkyl), NS-benzylpurine, N® -halopurine, N_S—vmylpunne, NE-
acetylenic purine, N°-acyl purine, N®-hydroxyalkyl purine, N°-alicylaminopurine,
N°-thioallcyl purine, N-alkylpurines, N*-alkyl-6-thiopurines, thjrmine, cytosine, 5-
fluorocytosine, S-methylcytosine, 6-azapyrimidine, ncluding 6-azacytosine, 2-
and/or 4-mercaptopyrmidine, uracil, S-halouracil, including 5-fluorouracil, C’-
alkylpyrimidines, C’-benzylpyrimidines, C’-halopyrimidines, C>-vinylpyrimidine,
CP-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,‘N?‘ -alkyl-6-thiopurines, S-azacytidinyl, 5-azauracilyl,
triazplo;;yxidinyl, 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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28 WO 2005/003147 PCT/US2004/012472 known to those skilled in the
art, and include trimethylsilyl, dimethylhexylsilyl, t- butyldimethylsilyl, and

w0 tdostyddiphenylsilyl, trityl, alkyl groups, and acyl groups such BSaostybaock472

propionyl, methanesulfonyl, and p-toluenesulfonyl. The term "acyl" or

ao "nkeﬁﬁéﬁéﬁ%ﬁﬁrﬁr kcg‘llt%:r?%f %@‘%ﬁ}}%@%&%’w er%ﬂ%%eé%ylsilyi -

aﬁﬂrﬂ&iﬁ@ﬂ@@hwy&ﬂleamym&ﬁmwn@@enzu&yhlgﬁxwdkwnd acyl groups
including metho>{<jymethyl aryloxyalkyl uc as%g_ met
seisdtinsraerilcand merRidng- B BRI Rk F% éﬁgﬁ %‘&'C)nally

substituted with chioro, bromo, fluoro, iodo, Cl to C4 alkyl or C1 to C4 !
alkoxy, Slifotrate bemhs eutR-Hakedyesterbraffanda supRmglifafamyla COR,

h ]f ol 1 ower amino
it Shey Nyl ggl%fl'%ﬁg;&rf%&ﬁ '&E'p&}oéi?ﬂ?é%ﬂal?ﬁ( {riBd;Qe 1 alll

monomet oxy-trit enzyl, alkaryl, aralkyl including be

aﬂw&yﬁﬁyﬂd@@@gh&ﬂ@%ﬂé{hﬁrmbmu@pg 1, alkoxyalkyl including
PSRV AR W thgpsters &m%%eaiypns&aahﬁﬁmted ailcyl
group at| tjlar groups Include acetyl trifluoroacet
Mmbmmwvml@ﬁ:mbylacdtyncéyémgrabmb @@tﬂewglyp%%sgﬁgnecb w;gdchmro
xanoyl, &oc t | n |
zgacm[o’xy é‘ﬁ% écet&%r?"y %]ﬂée yf %%?yﬁ?m%%@yﬂgﬁ%%w esters such as alky.

tVWWMWthEY@/iacb@iﬂbml%a@@&ylf@Mhrﬂ%éifi@hé&c‘é‘tyﬂﬂhéme ester,
R s A OO B mAGE b 25 KR PREMAGE M ting benzyl,
tri oro%lrlﬁn t(yrbace

hyface ty perfluoroacetyl, fluoroacetyi, 2

bmwmmowmﬁmmmﬂa@ms}hﬂ,tmmew@@dewph as phenoxymethyl Aryl
fegl{%é%sts;flg% la%“ {nﬁg ?fé’&ﬂ;f%@ﬁ%}%ﬂh Bﬁiﬁa(fﬁ%lartzcular acyl groups

ofoace ochloro- acetyl, dichloroacetyl,
7hiedmdtecamtyb hapﬂamwcpmluomthybmwyl Pockigdepalacetyl, cyclopropyl

fluorohe tano I 7-chlor, Caffa‘é%?x pt o 1, octanoyl, neo-heptanoyl,
7- gﬁ?orgpdoa (,paﬁu ?’o A%pa oyl, 7H- é})ﬁ decaffuoro eptanoy,y pLanod

7bhdmﬂecat§ﬂuorohémamyhfﬁep¥@@lﬂmbﬁ@f316 diodipdsdpeatidyl, c-methoxy-o-
G% %m g (anpyl, B%M@A@;ptan%tmeﬁ@%g@g&w 4~chloro-
n

met am| yltidophene-2-carboxyl,

3%@11&3@2% ethoxy?bdﬂzﬁylﬁﬁ diphepylagsishiuoro-etfoslioserzplgnylacetyl,
5%512{9?%? %%qnyl OW&M‘?@E&Mdecan%\ﬁﬁﬁ(ﬁ%ﬁ@@ﬁcanoylﬂuoroacetyi
pentyl-propionyl, 1 -benZene-carboxyl
bromodaﬂuoroacetyl methoxyacetyl, 2- thmpheneacetyl chlorosulfonylacetyl, 3-
methoxyphenylacetyl, phenoxyacetyl, tert-butyldcetyi, trichloroacetyl, monochloro-
acetyl, dichloroacety!, 7H-dodecafluoro-heptanoyl, perﬂuofo—heptanoyl, 7H-dodeca-
fluoroheptanoyl, 7-chlorododecafluoro-heptanoyl, 7~chlor0;dodecaﬂ11_0ro«hcptanoyl,
7H—doldecaﬂuoroheptanoyl, 7H-dodeca-fluoroheptanoyl, nona-fluoro-3,6-dioxa-
heptanoyl, nonafluoro-3,6-dioxabeptanoyl, perfluoroheptanoyl, methoxybenzoyl,
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,
2,0- | pyrndinedicarboexyl, 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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0-acetyimandelyl, pivaloyl acetyl, 1-adamantane-carboxyl,

cyclohexane-carboxyl, 30 2,6- pyridinedicarboxyl, cyclopropane-carboxyl,
i8Rt the-carboxyl, perfluorocyclohexyl carboxyl, 4-methyR68HEEN04/012472

chloromethyl isoxazolyl carbonyl, perfluorocyclohexyl carboxyl, crotonyl,

TGV | FdRdnzole ;3:carbRmMe 2a BIN Q120RR9R3188y1. When the term acyl
%‘gﬁugéqoéyo%%z Bgrgienw, isova|e\%i/|, 139p§/rr§|idinec}érbqny|, Y
Asphisedbéineymegneriahbeemsaeyifie wash Rispradertidbelogpachit acetyl,
A OHGREENLAIRRIRRUEGOf @faaﬂmgsﬁaeé@ﬁce&y}om Y1ageiryl, hexanoyl,
cyclopropyldcetyl, propionyl, bufyryl, hexanoyl, heptanoyr, octanoyl,
heptrepiyhnoyRgstieniflacenfodippiéRgideetyplegmylacetyl,  diphenylacetyl,  ct-
ifoseomethwihenyiace, BRMRacstyl; 41cifsesnsnzeneacaeM. 2 chioro-2,2-

2-chloro-2,2-diphenylacetyl, 2-chloro-2- ’her]ylacet |, trimethylaCetyl,
eﬁmmbce&phbﬁmambm@wmpro%&m peEiBfldlesedigihoroacetyl,
g@m%%@ty"ffﬁ&bg&%ﬁ’,ce%koﬁﬁ‘&ﬁ@fm%tﬁon%ﬁ{ﬁ{?ﬂ@ﬁgﬁlatyl, tert-

ichloroac methoxybenzoyl, 2- bromo-propionyl, decanoyl,

hpwineibanisjlosesaniyl regaraitenyissebplodighlorapgetyl, methoxybenzoyl, 2-
ne: VDl | ac n =Garkc - ; o
%?%%éﬁf e%?gl dQ@éﬁ%_%Pﬁ@Htak&gﬁHﬁ, @Qﬁ'ﬁ? ?%A’O&?g.% Og(r}c/)l? onyl, 1

cyclohe rboxyl, idinedicarboxyl, cyClopropan

bpoionsacboatboryyaleyheteiled zeganeratangicarboxyl, cyclohexane-carboxyl,

T el R o e sy

The'tdrm "amino acid" inclu Ally occurting an )
mabydbemcatidso anglinttodsshtisindivittddombanihc2apidpeayindsivaleryl,

Q{'?E%EE H'E%zogiycine, alanine, valine, leucine, isoleucine, methionine,
pheny fanlne', tryptophan, proline, serine, threonine, cysteine, tyrosine,

asparagine, glutamine, aspartate, glutamate, lysine, arginine and
hiatding He &M‘H%\ﬁ%d&ﬁ%‘%ﬁ BRSNS R ifpgh synthetic o By or 6

wrabRfigbiatjomdsikernadyely theaningtedichsanhe adidvisive oh aanylas, ic.
20 valinyl, leucinyl, isoleucinyl, prolinyl, phenylalanjnyl, tryptophanyl,

RIS AR GRS dPHRRtIRYR ,ecﬁéﬁi%’ﬂ%ogﬁﬁﬂ?’%ﬁ%‘%immphm
ghatminertap 2l byl it s isiginy, Baipae, aspat,
-valinyl, 13-leucinyl, 0-isoleycinyl, 0-prolinyl, /3-phenylalaninyl, i ,
R AT AR ey P R TP B ghe amino acid
(8ieyiieinyoftpyasiny Staaparegdy))thd Jsgliua ey b o-8spadaalve of alanyl,
valinyl, leucinyl, isoleucinyl, prolinyl, phenylalaninyl, tryptophanyl, methioninyl,

glycinyl, serinyl, threoninyl, cysteinyl, tyrosinyl, asparaginyl, glutaminyl, aspartoyl, -

‘plutaroyl, lysinyl, argininyl, histidinyl, S-alanyl, B-valinyl, S-leucinyl, -isoleucinyl,

S-prolinyl, f-phenylalaninyl, S-tryptophanyl, S-methioninyl, 8-glycinyl, 8-serinyl, 8-
threoninyl, S-cysteinyl, S-tyrosinyl, B-asparaginyl, S-glutaminyl, B-aspartoyl, -
ghutaroyl, B-lysinyl, S-argininyl or S-histidinyl. When the term amino acid is used, it |
is considered to be a specific and independent disclosure of each of the esters of o, 8
v or & glycine, alanine, valine, leuéille, isoleucine, methionine, phenylalanine,
tryptophan, proline, serine, threonine, cysteine, tyrosine, asparagine, glutamine,

aspartate, glutamate, lysine, arginine and histidine in the 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. Altematively, the host can be carrying a part of the viral

30



25 glutaroyl, (3-lysinyl, /3-argininyl or (3-histidinyl. When the term amino
acid is used, it is considered to be a specific and independent disclosure

- wo gleach of the esters of ¢, 0 'y or 3 glycine, alanine, valine, lgu€igs2004/012472
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isoleucine, methionine, phenylalanine, tryptophan, proline, serine,
threonine, cysteine, tyrosine, asparagine, glutamine, aspartate,

genamate Rrinaenligiiiog MatHRginRE fhReDHREPE -BynfigurapRungls of the
TREEIMinOTHfS USRE hetein Hederspe aemiBe dps or multigedteldr cells, cells

organism in which the virus can replicate, including cell lines and animals,

drenshretst i ahonart AtdhrativelystHE D A AR R Hipalroprimates
theviral, 3 W, 2008/003441 B ﬁ@d@%@ﬁéfo%%sgﬁﬂﬁmgmm&ﬁe host is a

replication or functions can be altered by the compounds of the present

ifNErRTOR2TERG. tYRiTRBTY FREHEAI RerdRsCiS i tRElpREnES chwever, are clearly
t@fi‘ﬁﬁ?‘&{@@%ﬂ%@ﬂr@éé}ﬁrﬁﬂ%ﬁ%ﬂiw genome, and animals, in particular,

primates and humans. In most animal applications of the present

invention, the host is a 5 human,patient. Veterinary applications, in ¢ i
inclioatiorS. [Biouer 8 o LA AL oy e pppasie 1 (RF Uithehous
telisnspehdicatonutickiyrdbeeptaplesattconpretnaycisptaldd throuGhobtatha ester,

specification to descrihe any pharmaceuytically acceptable form (sugh
R G R A ST R TS i W, wpon
campoutdtivhido, upeatidhgdprinvidastidhetcaatpatieomprovides theeantiveutically
com d. Pharmaceutically, acceptable salts include those derived.from._ .

AT RN LA OIS R B el R R it o
Suiiabletsals indludelshdhadblivedtfrombadeahione tiisisat ircas plbtdssiemls such

and sodium, alkaline earth aﬁ(etlals such as ¢ k%i%n}:gna% me %pesi%md aenesium
AR AT RUIHIR AR SUHSF R SR LHOWN T The phArmacAUtical art. 15 gnesium,
Phasmaceuticaiiy aceahtablexpiddrugs!tefdmtova compdiind thistisaceutical  art.

r?‘%%%t%l%lci:%eg’?%ﬁ% %9%%{04 i%%%rgesﬂr‘éfe?@ i ec%nlln(g G ﬂlsz'{tt%f%%ﬁ%%zed, for
compound o present inventiorr. Typical examples of prodrugs include

campointgdhdyhal ebintodjicallyinabiehprbtectimpgtbe pewparfuhofidhalpresent
noiety.of t i P ' d ]
?&%e‘?ﬁéé)f‘r o Mag%;é’ecggrrplﬁ%%?oﬂ“ 10 r:%%}:ngglﬁ & &%88%@ %a{%tv%%tggglcally

aminate amin ydroXxylated,
dehijdnmoptatdck lsycirplypeds dehsidvohizedidikyibtbd adtatkygetaehund. Prodrugs

include compounds that can be oxidized, reduced, aminated, deaminated,
hydroxylated, dehydroxylated, hydrolyzed, dehydrolyzed, alkylated, dealkylated,
acylated, deacylated, phosphorylated, dephosphorylated to produce the active

compound.

I. Active Compound, and Physiologically Acceptable Derivatives and Salts
Thereof '

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

RO Base
F>{<2.
Rﬁ /C HS
R® F
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acylated, deacylated, phosphorylated, dephosphorylated to produce the
active compound. 1. Active Compound, and Physiologically Acceptable

WO B9(iYES and Salts Thereof 25 A (2'R)-2'-deoxy-2'-fluoro-2'rCamesind+/012472

nucleoside or its pharmaceutically acceptable salt or prodrug thereof is
provided of the structure:; Rs CH3 R RZ %31 WO 2005 O 3 4Z1r
PCT/U82004/0Y KA itiereiy ase L drera 1A NatGraly B iriikg gped purne or

modified purine or pyripyidineihaséaieisX), i$,GHR, BB NSeNpEIKYINGHW, CHW,
C(W)2, wherein W is F Br %r IéRI®nd lJ;R?Cﬂr |nde endently H,
phosphate, including m Shate, 5 dlphoSp ate fiphosphate, or a

stabilized pho e%r;ate prqdrug H -phosphonate, including stabilized
H-phosphonatel, d8¢IR w?é@ﬂiﬁ@%ﬁﬁéﬁgﬂﬁ&ﬂﬁ fokstP iy admeneihosphate,

acyl, alkyl, including IQuyaioalind O ﬁﬁ’;ﬁ%g %%C%Ebﬁ)@fﬁyfﬁk%@'ﬁﬁdgf)ﬂﬁe Iprodrug,

peptide derivatives, sulfonate ester, inc n alkyl or 10 ary lalkyl sulfony

including methanesulfﬁ'l?hﬁﬁﬂhlﬁ’@ﬁ?&ll ’é%ﬁ tRebHERg! pphonates, acyl,
optionally substituted, g lipigin g‘&ﬂ%ﬁﬂ@@ﬁ@%@@'ﬂhﬁﬁ#—ﬁﬂqm%ﬂ alkyl

acid, a carbohydrate, apept| e, a cholesterol, or othe e(ﬂp armaceutically

acceptable leaving grégt viling lamven alkyhdRrimeheid GArbas edhalsreino or its

of providing a Compogﬁé’pﬂf&@erﬁﬁ}z%ﬂﬁr& OrRRERRR S RL ISi Qg allkyl or
phosphate; R'and R R7 can also be linked with cyclic phosphate

group; and R2 and R2atalidepaleyiyipelodignymethansiebiopylcand  benzyl,
alkynyl, vinyl, N3, CNy L8 fnd: NRAYCHENHGIAESRaft QB Guted, a tipid,

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; R%is OH or phosphate; R! and
R? or R7 can also be linked with cyclic phosphate group; and

R? and R? are mdependently H, Cy4 alkyl, Ci-q alkenyl, Cy.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NOz, C(0)O(C, 4 alkyl), C(OYO(C,.
4 alkyl), C(OYO(Cy4 alkynyl), C(O)YO(Cy4 alkenyl), O(C4
acyl), O(Ci4 alkyl), O(Cy4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Ci alkynyl), S(Ci4 alkenyl), SO(C.4 acyl), SO(C4
alkyl), SO(C,4 alkynyl), SO(C,4 alkenyl), SO,(Ci.4 acyl),
SO(Ci4 alkyl), SO(Cy4 alkynyl), SO(C,;4 alkenyl), O:S(C,.
4 acyl), O38(Ci4 alkyl), O38(Cy4 alkenyl), NH, NH(Ci4
alkyl), NH{(C,4 alkenyl), NH(C;.4 alkynyl), NH(C;4 acyl),
N(Ci4 alkyl);, N(C,.13 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
atkyl), C(O)YO(Ci4 alkynyl), C(OYO(Ci« alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Cy4 alkynyl), S(C;.4 alkenyl), SO(C.4 acyl), SO(Ci4
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20 4 alkyl), C(O)O(CI.4 alkynyl), C(O)O(CI.4 alkenyl), O(CI-4 acyl), O(CI-4
alkyl), O(ClI.4 alkenyl), S(C14 acyl), S(C14 alkyl), S(CL4 allcynyl), S(Cl4

wo 2oy 4B0(Cl4 acyl), SO(CI4 alkyl), SO(CI.4 allcynyl), SOk 2472

SO2(Cl4 acyl), SO2(CI-4 alkyl), S02(Cl.4 alkynyl), SO2(CI4 alkenyl),
0O3S(Cl_ 25 4 acyl), O3S(Cl4 alkyl), 03S(CI-4 alkenyl), NH2, NH(CI-4
alkyl), NH(C14 alkenyBksbySQf lkyrﬂﬁfwﬁeﬁpééﬂ, Ay alkhEr- 2oy,

N(CI_I8 acyl)2i whereigmalyl, alkynylselifenyl -aashvinysergecipfingyyl), 0:S(C,.
substituted by N3, CN, one to three halogen (Cl, Br, F, 1), NO2

C(0)O(Cl4 alkyl), C(@)@xe)- 43 Hiiayt) B0k Gy D) e ANH(C 14
alkenyl), O(Cl4 acyl) R(Bidralipt), OuBidnatienybi8(G 1digenll), SEBIEC, ., acyD),
alkyl), S(CI4 alkynyl), S(CL4 alkenyl), SO(CI4 acyl), SO(CJ4 32 WO _
2005/003147 PCTIUS¥804/0282 92, N+ aeyleaMkyrl)2rRe gan be linked
alkenyl), SO2(Cl-4 a%%etﬁ@%%ﬁ' kY9 Seidralke Rubs RARCAY one or two
alkenyl), 03S(CI_ 4 acyl), 03S(CI-4 all-Y"), 03S(Cl4 alkenyl), NH2,

NH(CIA alkyl), NH(CQﬁ/I&k%IFNBI’(ﬁ=  ANYARINH(CI4 acyl), 5 N(C14
alkyl)2, N(CI-4 acyl)2, OR7, R2 and R2' can be linked together to form a

- vinyl optionallyréubsstitutedibyadiyesobstiiutot NMN,H@L}(B@F@WN@@MMG}/&HQ _
~R6 is an optionally supstitut Ikyd fincludi r a
CH3, OCH3, OCH2CH3, fiy ro?(y)ré]ée{%l %%%EM%%% @keﬁzom

(CH2F), azido (N3), GHGNrEHINCEANM2ICIHINHCHGN, CH,;N;, CH;NH;,
CH2N(CH3)2, alkyne i S | or_.fluoro, In.a nd. .- ..
embodiment, a (2'R)-§?‘§e&\§%¢-%g-ﬂg%§t@g5§g%éfﬁgﬁﬁcOrg)tgl}%ei Fgrsﬁgsumted)’ o

pharmaceutically accéptable salt or prodrug thereof is provided of the 15
structure:

In a second 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'O Base

wherein Base, R’, R? s RZ', 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:

Base

R'0
R
CH
& P 3
RS Y
R F

wherein X, R, R”*R?, R® and R’ are as defined above, and

Base is selected from



R10 Base O R2's CH3 R RZ F wherein Base, RI, R2, R2., R6 and R7
are as defined above. A third embodiment provides a

WO 20380314 oxy-2'-fluoro-2'-C-methyl nucleoside or its pharmaBeliticsadp4/012472
acceptable salt or prodrug thereof of the structure: R'O Base X z R6
CH3 20 wherein X, R6 and R7 are as defined above, and_Base is
selected from 33 WO 2{05/003147 - PCT/USZOO4/013247 W3 NR~
N~RS kO (a) (byXis 1; R3, R4 and RS are in y H,
halogen (includgg F ICI, Bf, 1), 5 OH, OR', SH, SR', NH2, NHR', NR'2,
lower alkyl of C1 ted (F, Cl, Br, 1) lower alkyj, C6 such
as CF3 and CH2[CH2F, lower alkenyl of C2-C6 such as CH=CH2,
halogenated (F,"8Y, Br, 1) lower alkenyl of C2-C6 such as™"

(a) (b)
Y is N or CH;

R?, R? and R’ are independently H, halogen (including F, Cl, Br, D, '
OH, OR’, SH, SR’, NHz, NHR’, NR’,, lower alkyl of C,-Ce,
halogenated (F, Cl, 'Br, I) lower alkyl of C;-Cs such as CI;
and CH,CH,F, lower alkeny!l of C,-C4 such as CH=CH,
halogenated (F, Cl, Br, I} lower alkenyl of C;-Cg such as
CH=CHCI, CH=CHBr and CH=CHI, Tower alkyny! of C>-Cg
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of Cy-
Cs, lower alkoxy of C-l-Cg 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=CHCO.H,
CH=CHCO,R’;

R’ is an optionally substituted alkyl of Cy-Cy» @aﬂicularly when the
alkyl is an amino acid rlesidue), cycloalkyl, optionally
substituted alkynyl of C,-Cg, 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:

RO Base
O
rR?
RS | I/CH3
RZ F

wherein Base is selected from
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CH=CHCI, CH=CHBr and CH=CHlI, lower alkynyl of C2-C6 10 such as
C=CH, halogenated (F, ClI, Br, I) lower alkynyl of C2- C6, lower alkoxy of

wo Sesfefsepch as CH20H and CH2CH20H, halogenated (F, Cﬁ&?véid@%zmz
alkoxy of C1-C6, CO2H, CO2R', CONH2, CONHR', CONR'2
CH=CHCO2H, CH=CHCOZ2R’; 15 R'is an optionally substltuted alkyl of
C1-C12 (particularly wheh the alkyl is an amino acid residge), cycloalkyl,
optionally substituted ajkynyl of C2-C6, optionally sgbstit
alkenyl of C2-C tiotwlly substituted acyl. In a foufth E‘;%:iment, a

(2'R)-2'-deoxy-2&fluglio-2'-G-methyl nucleoside or 20 it ceutically
acceptable salt of¥prodimig th&k8of is provided of the struc 33\“\/ 0 Base
R2--)~OR6F GJE.B R2 wherein Base is selected from @)
2005/003147 PC"I'/USZOO4/012472 R4R43 VRI~N N N IR510 wn
M {e (a) (b) and, wherein R', R2, R2', R3, R4, R5, R6 and Y are as
defined above. A fifth emﬁ@dlment provides a (b)
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl 5 nucleoside or its pharmaceutically

acceptable salt;gr pragishtréred! Bfm3sRICRITER® and Y are as defined above,

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:

RO Base

CHs

RO F

wherein Base refers to a naturally occurring or modified purine or

pyrimidine base;

R’7 is independently H, phosphate, including menophoéphate,
" 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, incliding methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phospholipid, an L or D-amino acid, a
carhohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when
administered in vivo is capable of providing a compound
wherein R! or R7 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.
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RIO Base 4CHs 70 F wherein Base refers to a naturally occurring or
modified purine or pyrimidine base; R7 is-independently H, phosphate,

WO 1p@iaxdg’monophosphate, 10 diphosphate, triphosphate, or GtAtslteet012472
phosphate prodrug, H-phosphonate, including stabilized H-phosphonates,
acyl, including optio a substit q,%;%‘u Lf nel | /e -
mcludmig:; Iowegrtglﬁrzf% Shbatitdt g%i c?%/xa arﬁ??wlogr%?flts%: ?é%%ﬁi nucleoside or
darpmm@mléaﬁgtewsmablnddd mgpaﬂ@m@rtmsraoﬁaimyirﬂf@hyf, the structure:
including methanesulfonyl and benzyl, wherein the phenyl group is
optionally substituted, a lipid, gfigluding a p olipid, an L or D-amino
acid, a carbohydrate, a peptide, a holeétero , Or other pharmaceutically
acceptable leaving group which wh ered in vivo is capable
of providing a compound wherein RT IS mdépendently H or
phosphate; R1 and R7 can also belinked with cyclic phosphate group;
and wherein X and R1 are as defined above. 35 WO 2005/003147
PCT1US2004/0 1 24 72 In a sixth embodime
(2'R)-2'-deoxy-BhfitidPolAse -HRERHY Fh e e &%&%ﬁ%ﬁ&tﬂ?&% purine or
acceptable salt or proﬂMg@a@pﬁgwded of the structure: Rio Base
O 01-13 RHO F wherein Base refers to a naturally occurring or modified
purine or 5 pytildgiie Rhsad Ridcre 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:

) Base

CHj
RO F

wherein Base is selected from

R4 R4
Y R Xy
1) I‘
(LA, BN
e e

(a) ' (b)

and wherein X, Y, RY, R?, R*, R?, R” and R’are as defined above.
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.wherein Rl and R7 are as defined above. A seventh embodiment provides
a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside or its pharmaceutically
wo3s68RsaPie salt or prodrug thereof of the structure: Rio Base xX-#GHg2, 1112472
RHO F 10 wherein Base is selected from R4 R4 3\% -N R N''R5 1'ilO
(a) (b) and wherein X, Y, R, R3, R4, R5, R7 and R'are as defined above. o
36 WO Jooyicoghh7embadirsagoa/6d 22 tsareghtrembddimettylanucleoside
(26?)ié"gﬁ%}{'%éﬁéﬂé’afgg?é@é%‘%ﬁ% ”«é&‘il%%"é;%@fd? phaupaceulicalided of the
acceptable saﬁ or prodrug thereof is provided of the structure: Rio Base
Ostu@i8:70 F 5 wherein Base is selected from R4 R4 3V N R N''R5
NIO (a) (b) and, wherein Y, R, R3, R4, R5 Rgeand R' are as defined

above. R0 Ba
Q
CHs
RO F
5 wherein Base is selected from )
R4 R4
RH
al L
‘if N)\RS N7 o

L i

() (b)

and, wherein Y, RY RB, R4, RS, 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: .
R0 Base
Xz'
R
R6 I £ CHB
R®  F

wherein Base is:
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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
wo Hesbiieitdre: RIO Base 2 R5 R F CH3 wherein Base is: R4PB§A}§

37 WO 2005/003147 PCTIUS2004/012472 and wherein X is define

above, R'is H, R2 is OFI, R2'is H, R3is H, R4 is N}12 or OH, and R6 is

H. In a ten#ndrmbedimehts d¢fimy 2sadoxy, R flirorb-B. G MBRY is H, R’ is H, R*

nucleoside or its m%@f_’p%mq@ble salt or prodrug thereof is

provided of the structure: R10 Base R2' -);;~ O R6 R F CH3 $ 2 wherein

Base is:{Ra R3,, NAQO and wherein R’ 4 j N isH, R4 .

o N2 O G B T s A e S Do oty Hictbside or

(2R pRaclemop 2l oroc2p Ghdeathlylonpridnstdbarits ippaomided utfchlbystructure:

acceptable salt or prodrug thereof of the structure: RIO Base

RO Base

012472
as

wherein Base is:

and wherein R' is H, R is OH, R” is H, R* is H, 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:

R0 Base

CHj

wherein Base is:

15
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X CH3 R70 F wherein Base is: R4 R3 NIO wan 15 38 WO 2005/003147
PCT/US2004/012472 and wherein X is defined as above, R'is H, R3 is H,

WO RMIHNH2Z or OH, R6 is H, and R' is H. In a twelfth embodimeat/as2004/012472
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside or its pharmaceutically
acceptable salt or prodrug thereof is i%g f §f :

Base O CH3 fngw% %?rgelinkesécg%ﬁlg%i%g gdv I%’a?ne W ’et{riéﬁr%ﬁ gé?%fsor OH,
H, R4 is NI-12 or ®FHjsdiidaRy B .70 A thirteenth embodiment provides a
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside or its pharmaceutically

acceptale salf QrRregivgithrigohabting- stgesuie 2 Midgrdl 2HO MNetbyl nucleoside

or its pharmaceutically acceptable salt or prodrug thereof is provided of the

5 structure:
RO Base
(8]
CH
R0 F
wherein Base is:
R4
3
R I XN
N/KO
o
and wherein R! is I, R? is H, R* is NH; or OH, and R” is H.
10 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,
)
HO N/&o

0
CHy

HO F

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

15 struciure:
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10

O CH3 HO F In a fourteenth embodiment, a

wo %%F_Q -2'-deoxy-2'-fluoro-2'-C-methyl nucleoside, its pharmaceutically
c

fdBe salt or product ihereof is provided by the 15 structGrEUSoM(yo12472
2005/003147 PCTIUS2004/012472 CINN RHONN XsCH3 RR70F
wherein X, R~, R6 and R7 are as defined above. tn a fifteenth
embodiment, a (2'R)-2'-deoxy-2'-fluoro-2'-C-me6y| nucleoside, its
pharmaceutically acceptable salt or produ eorNsiprovided by the 5
structure: <XI, N R O s ~CH3 WO F whegreinjr’, @and R7 are as
defined above. In a sixteentgmbodiment, N
(2'R)-2'-deoxy-2'-fluoro-2'-C-met In%leo ide nucleoside, its
pharmaceutically acceptable salt ro tggreof is provided by the 10
structure: ClI <X. HO RE 3 _

wherein X, R', R® and R” are as defined above.

In a fifieenth embodiment, a (2'R)-2'-deoxy—2'~ﬂuoro«2'~Cmmeth}l‘

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

Ci
<A
RO N N
P
Re /C’H3

|

RO F

structure:

wherein R', R® and R7 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

structure:
Cl
N XN
/4
<f)

CHj

HO
O

HO F
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1.41 O CH3 HO F 40 WO 2005/003147 PCT/1JS20041012472 In a
seventeenth embodiment, a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl

wo 2bsipaside, its pharmaceutically acceptable salt or product tirergokisiossor 2472
provided by the structure: 0 N NH NHZ RIO X N N~ CH3 HO F 5
wherein X and R' are as defined above. In an eighteenth embadimeny,
(2'R)-2Laledxyspuemisar- C?ﬁﬁ'é‘?ﬁ%“?fﬁcle%&&%ﬁhé Srha eg]t ca'ﬂri Emethyl

‘c‘?e%‘&&&ée @%%B%@Hﬁ&éﬂ?ﬁ&féﬁt%@lHiﬁdobyjﬂb&xatmetaﬁé 1OpviEd by the
N N NH2 0)'CH3 HO F 10 In a nineteenth embodiment, a

(szfﬁii)ﬂz’edeoxy 2'-fluoro-2'-C-methyl nucleoside, its pharmaceutically
acceptable salt or product thereof is provided by the structure:

5 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:
O
N
' NH
¢ |
=
N N/‘\NHZ
HO o
4 -CHj
L
HO F
10 In a mnineteenth embodiment, a (2'R)-2-deoxy-2'-fluoro-2'-C-methyl

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

NH,
N S
/4
<N fi\!;kNH

structure:



NH2 NN N~ N NHZ Rt0 J,CH3 HO F 41 WO 2005/003147
PCT/US2004/012472 wherein X and R1 are as defined above. In a

WO gl Embodiment, a (2'R)-2'-deoxy-2'-fluoro-2'-C-methy| Hokessice) 12472
its pharmaceutically acceptable salt or product thereof is provided by the

structure: <X1M—1I L %r'%é{péy&cagag d’%ﬁ}gd:a];ggepresent invention also

contemplates 5'-trip ate triphosphoric acid ester derivates of the

5'-hydraxyl group of a nucleoside compound g Eg resent invention |
having fRe f8IIOWr‘F§‘t@f’éher§f§mgorrﬁul 2 %%’ %y-4 rfluoro-2-C-methyl

HR1b&rdeOitd 1Bt QR D R RT3 IR L ProtheneicBadts prdvded by the
R2, and R6 are as defined as above. The compounds of the present

iPRBHHEH are also intended to include pharmaceutically acceptable salts

of the triphosphate ester as well as NH,

N oy
¢ |
N N//kNHZ

HO o 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

I | 1]
Ho-i:»-—ow—;?--o-—s|>—~o X
OH OH OH R
R® l/CH3
R° F

10 wherein Base, X, R, Rz‘, and R® are as defined as above.

The compounds of the present invention are also intended to include
pharmaceutically acceptable salts of the f{riphosphate ester as well as
pharmaceutically acceptable salis of 5-diphosphate and 5-monophosphate ester

derivatives of the following structural formulas, respectively.

- 15

ﬂ ﬁ . Base
HO“-le—“O_F:—"O X 3
OH OH RZ CH
RS e 13
1
R F
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pharmaceutically acceptable salts of 5'-diphosphate and .
5'-monophosphate ester derivatives of the following structural formulas,

WO reEpEstively. i5 ' 0 Base HO-P-0-P-0 X OH OH Rr R6 F CH® I RsABMIQ 472
2005/003147 PCT/US2004/012472 O Base HO-'PO X, OHR2 R6RF
CHS3 2 wherein Base, X, R2, RZ@nd R6 are as defined above. Further
non-limiting examples of phosphpric acid derivE&¥&s are the nucleosides
of the present invention are$hovm® ; 0 N~O HO-P-O OH
CH3 5HOF NH2 LNO 11 O(bﬂ, k

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

Further non-limiting examples of phosphoric acid derivatives are the

nucleosides of the present invention are shown below:

NH,
N
0 Y
|l o N 0
HO—H o
OH CH,
HO F
NH,
NN

|
o 0 Ao

HO—P—0—P—0

o
OH OH CH,
HO ¥
NH,
N
0 0 o) I /LQ
fl Il il N O
HO—P—0~P—0~P~0
| i i O
OH OH OH CH,
HO F
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OH OH CH3 HO F NH2 AN N"~O O1) 011 HO-P-O-P-O-P-O iitO
OH OH OH CH3 HO F 43 WO 2005/003147 PCT/US2004/012472 O N

WO W41 11 N N~rNHZ HO-P-O-P-O-P-O OH OH OH CH3PHRAUS204p12472
NH < O O 31 N~NHZ 11 11 HO-P-O-P-O O OH OH CH3 -1~HOF

O
/N
C? 0 O < J\

CH3

Iz
O
Tl
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O 1:INNH Vi N N-rNH2 HO-P-OO CH3 OHHOFNH2 N~N O0O0
\N N/~NH2 HO-P-O-P-O-P-O114CH3 OHOHOHNH2 OO INN\N

wo MR 4HO-P-0-P-0 O OH OH CH3 5 HO F 44 WO 2005/003 v 2604/612472

PCT/US2004/012472 NH2 r\N N O NI NNH2 11 HO-P-0 O OH CH3
HO F The present invention also contemplates that any phosphate
nucleoside derivative can include a 5'-(S-acyl-2-tfiigethyl)phosphate or
"SATE" mono or di- N Xy

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, Bror L.

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, Mechanisins, 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 hydroiyi group (which can act both as proton acceptor and proton
donor) fluorine acts only as a proton acceptor. On the other hand, 2’-fluoro-
riborucleosides 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.
1L Pharmaceutiéally Acceptabie 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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ester derivative of the 5-monophosphates. 5 Alternative embodiments are
also contemplated wherein the N-4 amino group on a phosphate

wO msleaside derivative can be replaced with H, F, Cl, Br or |. Arditiopados/012472

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

herein. @thi%lvanou ge%gﬁéjé\;né%nt: Eg ;Igﬁgq\%%# deré\éa % S Sa?ts mclP de those

a
y rogen because o

I@cﬁﬂﬂai(\fﬁﬂrﬂ %W@&k&d@dil]fpr%tqﬂaﬁ%mn@bn& dr 3mAnitoweser, and acids.
the atomlc weight (18.998) an eleatrlornggatmt}/lof fl r|ne 40§LPau mg q
SoUiEPlg G865 SRRBR JABS AFEY Ste "B siftllar o oxygen (3ipPotassiim an

[E’cﬁﬁhﬂg]aﬁ{ﬁﬁﬂe[%aﬂﬁeﬂmﬂﬂé thaih hydeaggoni? dhd Paagimgfu2e532nong numerous
[Sanderson]) ( , J., "Adv. nc sin Or jic Chemistry: 15 R actlons
MERF R4S ;ﬂ% Pﬂ’é?u}g |r8 %’%14 i3 Eamples of

|pteissieBatc NBaY@ihiRualineis Idirgmndacbé adgahble @eﬂf:e rfoinged with acids,
hydrogen bond, but unlike a hy roxy (which can act both as proto
or%’ﬁﬁ‘pr&o@%ﬁh@%ﬁﬂ%ﬁm@ ?%{HFy aglgoﬁ}btogoﬁccgﬁg}p%h tosylate,
tﬁﬁ;@mﬁshﬁaﬁa@ -fluRepatgposiitiegsidasicanidie tintwedaqs anatdgites dbenzoate,
both ribonucleosides and 20 eox nucleo Ide?} They, ma e better '

rRROGRE Ed B SREIEAHS G &F: %CSF‘ER OtH ﬁ%’spr?a‘{% ef?ﬁé%?BiFtﬁ%“S may-.
hoss RNBaelimamsaipusiseirgivattdnbibitiborhe, wifdlcartuymae: siits.

Pharmaceutically Acceptable Salts and Prodrugs.. In cases where

compougds, are Sutficipnilybasiciesaridicdp e atableudn aramafdzggcedms

or base salts, administration of the compound as a pharmaceutically

Wwelldoes7/008117 RCTius2ouob2 472c i e stibiel tivrhagi peompound such as
fm%%ﬁ]ﬂé‘t&rdﬁhé et&%ﬁyﬁﬁqﬁﬂi@bm%ﬁﬂegwﬁ%@%és g%ﬁ%/%ﬂm Alkali

armaceutically acceptable inorganic’or organic bases and acids.
Suwtabléf@almimn]d,e thrdivend ariviassfrsm ellkhibinatil s udkalisp sragbiunetal (for

and ,sadium;alk @9&6@%@&%&&8@&&%@%qagd@agnes'um

amon numerou 5 other well known in the pharmaceutlcal art. In

gg{giﬂ%ﬁ;ﬁéﬁ? e%g#é%?%% gcgefzgé € éir%?ne e 3 Itsnzlai[s ere aary% nucleotide
prodrug to increase the activity, bioavailability, stability or otherwise alter the
properties of the nucieoside. A number of nucleotide prodmg 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. Iver, E. Leake, A. Raben, Modest EX., D.LLW,,
and C. Piantadosi. 1990. “Novel membrane-interactive ether lipid analogs that
inhibit infectious HIV-1 production and induce defective virus formation.” A4IDS
Res. Hum. Retro Viruses. 6:491-501; Piantadosi, C., J. Marasco C.J., S.L. Morris-
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which form a physiological acceptable anion, for example, tosylate,
methanesulfonate, acetate, citrate, malonate, tartarate, succinate,

w0 henmeate;, ascorbate, a-ketoglutarate, and a-glycerophosphater8sitedi@12472

inorganic salts may 10 also be formed, including, sulfate, nitrate,

bicarbonate, and carbonate salts. Pharmaceutically ac able salt
Db e M S el o i e o e RGP Rer, €.
by s8a6tieg Pisubfizientindasic sesdpauntbsuch Synlesinmelwithlaation of novel

suitable acid affording a physiologically acc e anion, Alkali | (for
&B%D@P@Od%’ﬁ\l?%%fssﬁ?mqﬁaﬁ?ﬁiu of Wikaltne S5 etal (for g{%é Chern.
exampIe. Lagupy salts: Ok carbpxpliRadidsoabatsdaesmgde MArSadfittier, G.M.

‘nucleosides described herein can be inistered as a nuclgotide. .
F oIS LR 18 SR o B o S R AP S dPUIGiigR,gf human

thenREeRetiseRftheiRkcispside. Apticmber dhnEbbtigeipiddgdigesits by 3°-
are known._In general, alkylation, acylation or other Ii&)oqhilig modigrcuagtion

Sre Al or SRR h B IR WEISEE e viill iRRFEasBHE of 3™
StebilipnohHenaucleptigeidrmmplessof Substilsent IFARS theeeaHosetler, K.Y,
replace one or more hydrogens on the phgsphate moiet alleyl,.aryl - _
creNbicS By, LRI LY s G4 S R ot ncitiBpiate, 1520

MeyiResi s gserinaekitoRirdonas and b Rissholpat genldgtivif akidothymidine and

Research, 27 (1995) 1-17, Any of these ¢ e in combination with
tRthes sfiaRkBicHinsidsSidels %dod 8 :%Ssﬁi%sgﬁect. The active

nucleoside can also be provided as a 5'-phosphoether lipid or a 5'-ether N
lipid, asNisdiosgain exerfplowing (érepaiatyii swrutpordtsden jipophilic

ref%%% A e MX%&%RO&W&MQS%@&? at the

B.L and C. Piantadosi. 1990. "Novel membrane-interactive ether lipi

araldigptisiti DA HibiniisstisiesoripepsdigRIrpR aHaNRdBEdefdetiBatent Nos.
Vj ation. 39 . F j ¥4894750% 4B 08i543.389:
SERSARG S, A e s @t
PCHUSHD0A/042492; Nadschké4R28, mbyef pvidiimaks Jiromongisdkhsrein by
Ishad. J.5- ﬁgﬁ&hﬂ}téﬁgﬁpﬁﬁaii‘é@I%t%iféﬁ@éaﬂﬂ§bk§ﬁg s MadRSkhat can

1991- "Synthesis and evaluation of novel ether lipid nucleoside

dJomjiitatessifop Anti-ansioastilasy of thiemesepeipyention, or lipophilic preparations,

include WO 89/02733, W0 90/00555, WO 91/16920, WO 91/18914, W0 93/00919,
W0 94/26273, W0 96/15132, EP 0 350 287, EP 93917054.4, and W0 91/19721.

II1. Pharmaceutical Compositions

Pharmaceutical compositions based upon a B-D or B-L compound disclosed
herein or its pharnmaceutically acceptable salt or 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 therapeﬁticaliy effective amount may vary with the infection or
condition to be treated, its severity, tﬁe 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 fo
the present invention is formulated preferably in a mixture with a pharmaceutically .
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34:1408.1414; Hosteller, K.Y., D.D. Richman, D.A. Carson, L.M.
Stuhmiller, G.M. 5 T. van Wijk, and H. van den Bosch. 1992. "Greatly

WO 2HRdlé&H inhibition of human immunodeficiency virus type | Ejliczstonion 2472

CENT and HT4-6C cells by 3'- deoxythymidine diphosphate

dimyristoylgl cerol,gligipid r%%ru of 3'- %eo thymidine.".Anti icr_%_lﬁ. ' .
NSCRR roruter. SRR 3o, B Sler e o L KSiifas pligmaceutical
Lemtipgsitionan dexilBedohpanchibeTFoRic htaft:h986t140s" Synthe sidramdstered via

antiretroviral activity of phospholipid analogs of a idotﬁf&ymi ine and other

ik e Sl e A 1 TR
Ungppaients thiat otheclosmsuitaidriipophiic substittrentssthdtucafoheulations are
covalently incorporated into the nucleoside, preferably at.the. 5-0OH .
p%%ﬁ]?ra tzh&m]?u %reg 1l ste}ﬁ?e Sﬁﬁ[ne. Hn@: oﬁordaml%g sgﬂ?&ghgg{terrﬂay modify

on e nucleoside or lipophilic préparations, include
Nbs. fhihild@on04ih D465 4 RRZ2 68, he SG6diticatihil 84 firovide numerous
5,463,092: 5543,389; 5,543,390, 5,543 92&' and 54,728, all of which .
a‘rr%rﬁxﬁ%%r%%r%%te%afheareﬁagf/c? erétr)l%fg . ﬁé?e%gn pa?éSlFlat %}gpli‘gé‘f%r?g tﬁ%gemg the
dischpeailijpaphiit b piitventsitrattan we@atibched dcotipecmsiegsitde stafrapeutic
the present invention, or lipophilic preparations, . include WO 89/02733, . “
0RO AR T80 e o U CGEASmAD ey it more
G RBRY In WRLAE/M5E bRErERIIAB0 28 7o PR 1Ma§4bé, emdlWetcomplished by
91/19721. Ill.Pharmaceutical Compositi Pharmaceutical compositions
R B B A B G ReF B o

pharmaceutically acceptable salt or prodrug can be prepared in a
therapelficanpiarebaraasasisat fiasagafivigs Ah Rindatifsaioh the compound,

iRchading 25 PRRANES: Gtk (YUesh N Mirugys oy taxer aEa%_&q%,amosphate

rhinovirus infection; optionally in combination with a pharmaceutically

STt Adunrie, elrferor ekcihfeRtoTr herapRiiisllip cpibaved. One of
SSRAHARMRN VAN IR RGNS IBRR S ANIRAIR PR TSR IH SEYR Wmpound

the treatment regimen to be employed, the pharmacokinetics of the agent

UsetiPERIE fasnt damdiisig dalsrrryofreiecacpaprupdorimipisatsd site within
RIRSEBLINYRAHRM, e pamReUNthRCEAEINIARthARTeIENLINERERD &F favorable
formulated preferably in a mixture with a pharmaceutically 47 WO -

. tera/of theprodrug form, where applicable, in delivering the
desired compound to a targeted site within the host organism or patient to maximize
the intended effect of the compound in the freatment of a Flaviviridae infection,
mncluding hepatitis C virus, West Nile Virus, yellow fever virus, and a rhinovirus

mnfection.

The amount of compound included within therapeutically active
formulations, according to the present invention, is an effective amount for treating
the infection or condition, 'in preferred embodiments, a Flaviviridae 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 ireated and the
route of admintstration. 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 fdr
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acceptable carrier. In general, it is preferable to administer the
pharmaceutical composition in orally administrable form, but formulations

wo Fn&yoka administered via parenteral, intravenous, intramuscplafus1o04/012472
transdermal, buccal, subcutaneous, suppository or other route.

Intravenous and intramuscular formulations are 5 preferably administered .
ithetepitetisalive cEpeive orameans skl insthisuHBN PSRy e forfitiRoHIcally
\gﬁlggglygeaﬁ? ings of the specification to provide numerous formulations

for a particular route of administration without rendering the compositions

of the present.invention ungtable or compromising its the utic_ activity:
In parti frﬁsfﬁ%tﬁﬁca?i%nt ?aaﬁg‘sjﬁe Ogno]i)“r?ggé]néntg refw@grgit tr%%@é %é%umus
Yoluhleipwatelpyr othervethicefadeaivpltiomay e dasiffaccsmplithed. 1 D.,

e st ke NPT, P A Wi con,

orms, rm of the compound,
especiaiboins|uding acyldtéal{abetytgtetdobrdstire peantt dihar ddvivativest agent),
phosphate. esters and varipus salt forms of the presen 0 I8 istrati
et et O AUPHPEE Braid W’Eﬁﬁ?ﬁ?ﬁ’e g%(\)/f/l rglc%o%g?née Eow%%niargllys Amon.
rpadifictheapreselt wblapowag db@tprosedddemhanctabiiitaveitidlilieyyaod stability
active compoun a targeted site within_the host argani p %@itv d
At O S PR i e O e G T R S Bt dosage
Horamealesepéiterpsacitig fhammavbkieapphEdbtepantuwilveAgentnehosen, as well
desired compound tQ. a targeted site within t rganism or patie
6 GBS HIERF b 1 T oo s 0 PR o B fulaly
Hesrsiridas infactons inaludity hepaiiisaGovirasd\Wesspiitel Virusyyelldw patient
fever virus, and a rhinovirus infection. The amount of compound included
RAR RS Speutically active formulations, according to the present

invention, is an effective amount for treating 25 the infection or

conditicRoirPpreserreb e rpbaaniemiical FatwRRIEeIREGOHIMRIginghe prosent
hEaLHS:C Yt WesiMils Vindsivellanolaxesvisus, anthibrbidgviéscompounds

infection. In general, a therapeutically effective amount of the present

epEinT i (PRAPRSESRLTRETHIRGS BREARhAREySe hom RiHassutically
M IRaBRUL 2,099 MaehrmRLe. AEPsaiesRan thaaompounshusesnipeunding

condition or infection treated and the 30 route of administration, For

ﬁ@%@%@%ﬁﬁéﬂmﬁmm%%m%&w%ymety of forms depending

on the form of preparation desired for administration, e.g., oral or parenteral. In
" preparing  pharmaceutical compositions in oral dosage form, any of the usual
pharmaceutical media may be used. Thus, for liquid oral preparations such as.
suspensions, elixirs and solutions, suitable carriers and additives mcluding water,
glycols, oils, alcohols, flavoring agents, preservatives, coloring agents and the like
may be used. For solid oral prepafations such as powders, tablets, capsules, and for
solid preparations such as éuppbsitories, suitable carriers and additives including
starches, sugar carriers, such as dexirose, mannitol, lactose and related carriers,
diiﬁents, 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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preventively effective amount of the compositions, according to the
present invention, falls within the same concentration range as set forth

WO HWSMEFHT 48 WO 2005/003147 PCTIUS2004/012472 therapauticattyo4/012472

effective amount and is usually the same as a therapeutically effective

amount,_ Administratjon of the.active compound, may range from ;
Cominuk 0 PAFPAC Z A 5% AUE DA K H Al LAty topi prater or
ex@Ble s6d i <l B3P sobicidg tangly atlotudagpedictopjdatipdigpntacst that aid

intramuscular, intravenous, suhcutaneous, transd rmalé> hich ma .
R 2 e B HHE e AGeAl BUSALT ol S B AERoA maintained
agminisieatic, anapgsdives reuiesoafedninisisatidne Betesieriioaied ofajectable

tablets may also be used to enhance bioayailability and stability qf the .
SUIBEIRTS R 211 Gra SoBIETEF S bt M e RBECBREGJiauid. carricrs

dasggeaiib toretwithdepelitiapey teephdsyatokinetics of the particular
agent chosen, as well as the severity of disease in the patient. Oral

dosagerfarms, ase RARIGIANY @refeaag 1hReaNsE Y8R8%19b viral antigens) may
administration and prospective favorable patient_ compliance. To prepare g
lecpharprenseddar @Qﬁmﬁ@ﬁh rmedisrdin eradugn ehammesanientiv weeeptable
@ﬁ%&umﬁ% exﬁ%ﬁ;t"ﬁ% PPt} Q%Prtﬂéo%ﬁ{;&?f %Wgéjmleosides, acyl
according to the présent invention is preferably mixed with a

phglenaissatiosllphaspbpiabstenr pepdiegordingtodortbentivalioside compounds
RPAYA: figal quﬂg&gchniques to produce a dose. A carrier

may také a wid . \_/ariety of forms depending on the form of pre_paration
o S B T o,
pbaipoacasticnl medispiayeusaded hiss thettiquis-aral prelRaatidRSonset of a
R N S S ST S e
edfasinguad entsrhimd thediken fmajohe usEe: Foreselitl emhprepdratiaRs preferably
sych as powders, tablets, capsules, and far 25 solid preparations such as )
B, Caltioic B fBAS el ERELER dTG G Heo UG4S o in
eappesiosydbras dextrose, mannitol, Iactqse and related carriers, :

The compounds according to the present invention, because of their low
toxicity to host cells in cerfain instances, may be advantageously employed
prophylactically to prevent a Flaviviridae infection, including hepatitis C virus,
West Nile Virus, yellow fever virus, and a rhinovirus infection or to prevent the
occurrence of clinical symptoms' associated with the viral infection or condition.
Thus, the present invention also encompasses methods for the prophylactic
treatment of viral infection, and in particular a Flaviviridae infection, including
hepatitis C virus, West Nile Viras, yellow fever virus, and a rhinovirus infection. In
this aspect, according to the present invention, the presenf 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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diluents, granulating agents, lubricants, binders, disintegrating agents and
the like may be used. If desired, the tablets or capsules may be

wo Rpiarsgeated for sustained release by standard techniques: e 41564@f12472

these dosage forms may significantly 30 impact the bioavailability of the

compounds in the patient, 49 WO 20051003147 PCT!{Q; 82004/%11:}%% sccordin
Erosr Qreseirté FAP rmUIRIES HED AR Cotie til B K RS SEHE Wafsrore e

2 %@%ﬁ&ﬁ@%ﬁhﬁh,‘qﬂ salution sihopghatharingsegients indineingould be
those that aid dispersion, also may be included, Wh%re st(zaur_'{le aﬁer is }gﬁed i
b toaidtaRdansEda bl SRt SO JEEIBhs ARTPAATEN S R REF

also b, sterilizedINigsiakled sishensianse\ayaisoubd phapdredséd should be
which case appropriate liquid carriers, suspending.agents and.the like . :
R Bt CL3BvEs Q?é’d%bse?%&ﬂ?éh(‘ﬂ?&@d?ﬂégh el Dipgatatum of
@ ¥iFRhaRligRNsBRY Blaadepsepbaciby aonkentidasiomethokidies hepatitis C
produce pharmaceutically acceptable. carriers. This may be ropriate

5P Al a1 B U HIGOLE! 1 20 RIS PREOR g oponds
esterpRadtuatierprssenthevanttegsidd dompp indssaceotdingtheshdisease states,:
present invention. In particularly preferred embodin}enﬁl accor in?rt% thgnt Ges -
Brexdi ﬁWEHfSWI?ﬂeWBHp‘BErF&%“&n%DE%gﬁp%%} SASTTETRSYS freafnent U-e5
RENEMLIY Aekaydhemengeiol arhadvindae fnfecto, tindhuditigike patitisCfor an
virus, West Nile Virus, yellow fever 15 VII‘LES, and a I}?owru&g%f?ctlon

PHR et KD S8 TR ARE PIASHT ab h P RTIRYERE A At M i gy e viral

may
aerolnisteres parenterwdly, tepigalicerzintheuppesitary fbkmyikke infection, which
compounds according to the present invention, because of their low

RS Hﬁggéﬁl%lmcézwmﬁﬁnces, may be advantageously

employed 20 prophylactically to prevent a Flaviviridae infection, including

hepatiti$nC eitigionesonirowidss, seBlBEveOiths, MerethifARlien can be
iQ@%&%‘?&&%&Q revant e Qecyrrencm A SinicabsympieMaassoaiaiachl agents,
WI

e viral infection or condition. Thus, the present invention also

éncodipgssibensethpernfby of dhsr pRARIcHY SPRERT St S GRS according
344 B’%Q&'ﬂé%@eﬁ{ﬁ}ﬂvﬁfﬁi@%g‘fﬁﬁlﬁﬂﬁé%W@kﬂgmcing the biological activity of
cerfain agents according to the present invention by reducing the metabolism,
catabolism or inactivation of other compounds and as such, are co-administered for

this intended effect.
IV. Stereoisomerism and Polymorphism

It is appreciated that nucleosides of the present invention have several chiral
centers and may exist in and be isolated in optically active and racemic forms. Some
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-activé starfing materials, by
chiral synthésis, or by.chromato graphic separation using a chiral stationary phase).
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25 hepatitis C virus, West Nile Virus, yellow fever virus, and a rhinovirus
infection. In this aspect, according to the present invention, the present
com%ositions are used to prevent or delay the onset of a Flaviviridae

{%?{llﬂcluding hepatitis C virus, West Nile Virus, ye||om}’f’e¥/éfr5%ﬁ%§’}2m
and a rhinovirus infection. This prophylactic method comprises .
administragtissodie afpaitentitcasdel afesubhaetitvirenonbydvheets sistmerts (the
for the deyelo of the virus or condition Unt ot GhcamRAUBGide) or
acti tBLFﬁgthaﬁé Pivehtic r?ce#ggﬁv%a%?%l e@%ting,tpreventin or )
delayingoBOoWyesROBHIE) 3T REFIY 3200 /O TnafybrRetlBrtARuyRptical
infedien.of condiion, . {he BiaRNYARC RBHMANLAGSREAIREnI(WiRn orienting
présscéﬁ?ﬁsnveer{te%gﬁ?i i E?gerre% that the antivira compggnd utjlicged should
bethewniratanidity dmd heseraiblypes-tasicthetite patesm. alog pammdhebgrk): ois
preferred iny, t1116,onpast of the, pEeseabinventionibatdhesempausd Wairally
is E‘glet([} g?%%légtgf% maXimally effective against the virus or condition and

shoutdransiHDaraRsidesbicibkTGH) RO thEToaRentatihe thigh by g nonnaturally
Flayiviridas infectinaciicing Aenaiitise miusoV\astitilenyirug! yaltbwhe C4

fever virus, and a rhinovirus infection, compounds accordi%g to the

préYbRi RN I hickFh 5PBe (uidl (i eGe tHROS I s Qitesthale C4
be administe fﬁ%'g\!itl‘lia thassameidesage mngecliessiiesdpeliiairebtoeiguration
(i.e; 10 about 250 micrograms up to 1 gram.qQr more tg‘om oneatr?lr];%r times. .

e

pefethy s akBEEEYEE e Bfmf4s ﬁ“ﬁ}g‘bsﬁ%?ﬁcﬂ% a Y ipeceuiring

Sntnt%ﬂ%rev nt the
proliferatienieh the viral infection, or alternatively, to prolong the onset of
the viral infection, which manifests itself in clinical symptoms. In addition,

compoungs aceardinato e PrerRNirinYeRioSaRRR 1A AdsRiDSEediln the L

combination or alfernation with one or more_antiviral agents, includin
otiraaREmMB DT IHEIFEE AR SAT BB BL b (Alls Ko fingParate
to theRIsseRt invention may be effective for enhancing the biological

activity of certain agents according to the present invention by reducing

the metahalisiih cHPRAIRACIIIAGINRLRR.S P USROS ANERn in the
a re

such, are co-administe for 20 this intended effect. IV. Stereoisomerism

andrti,’@i’;,dﬁmb}tﬁgm least the following,.

i) physical separation of crystals - a technique whereby macroscopic

crystals of the individual enantiomers are manually separated. This
technique can be used if crystals of the separate enantiomers exist, i.e.,

the material is a conglomerate, and the crystals are visually distinct;

ii) simultaneous crystallization - a technique whereby the individual

enantiomers are separately crystallized from a solution of the racemate,

possible only if the latter is a conglomerate in the solid state;

iif)  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 asvmmetric synthesis - a synthetic technique whereby at least

one step of the synthesis uses an enzymatic reaction to obtain an
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It is appreciated that nucleosides of the present invention have several
chiral centers and may exist in and be isolated in optically active and

wo faesenigforms. Some compounds may exhibit polymorphismedirigiedago12472

understood that the present 25 invention encompasses any racemic,

optically active, diastereomeric, polymorphic, or stereoisomeric for ,gr desired
mixtures theeBhosperiEaibaE BT (RETIHUER GO UHIEN DFORLERs o e desire
useful propggtiggdgseribed herein. It being well known in the art how to

prepare optically active forms (for example, by resolution of the racemic

form‘.ﬁ-y rec%weséqta}ﬂgﬁagio%%” teﬁ%ce%nicgLé%%ﬂ?éééym@e§gnfﬁ%ﬂcoR@Eﬁfﬁqﬁ@t%ereby the
starting ma : esis, or by chromatographic :

separation desiigd ehimalistatioriaryphhetyed 10 20057003314 precursor under
PCT/USZO%%Q(&éé’ﬁZFith%?g%%ﬁgcgf gmg&%pgi%%ﬁﬁﬁlﬂ'@;ﬁb%@ product, which

nonhydrogen su ents’(the base and thé R groups, respectively)

can be eitheragidb¢omhiey sdmringidbirel caighstoaroppedisasibiasysyith

respect to the sugar ring system. The four optical isomers therefore are
rep_rgggnte@g@g@g@fg}gﬂ\é%gr@ﬁ%ﬂ%uratt]eﬂm(mliembeh@b_@ng ﬁathﬁ;ﬁugmnpound is
moiety in a horizontal plane such that the oxygen atom is jn the back):.cis ‘
(with both JrRGHRIHEE %’Pmi&ﬁ%ﬁ’é%ﬁﬁX %@ﬁe‘%%%%@ﬁoﬁ%f‘i%&?g i) that
occurring (3dAvuieleasidesyiGigavittnhotis gmeps " diwscravhielsis Bhe resulting
nonnaturally occurring $-L configuration) i%rangrwith the C2' substit pt tion b
"up" and theiestereomEr RGBT ARG Bk %(mm(f%a SlSERenge o BY
"down" andye,£ 4 r10 Suhstiuentraiplihbe sPuotustdodidfstmresciad the chiral
nucleosides in a natural configuration_and the "L-nucleosides"” are cis
nucleoside S hEARRIERAVFE AR &%ﬁ@?ﬁ%&ﬁ?ﬁf&%ﬁe, most

amino acids are chiral (designated as L or D, wherein the L enantiomeris
the naturallfict dg sepafigoesdie pwiriscdransoamptiges 15 a technique
enantiomers,.Exampl S 112, Opdi ct| lalg,are; a
known in th‘éﬂ%ﬁ, n %‘g%{fg‘gﬁgast tﬁg %ﬁovﬁrﬁ%ﬁhyg@a{@gﬁaﬁﬁnﬁdé
of crystals pacewhtitmsohieretylvhiagrostoie (Hasigreomtie Hemiathy desired
enantmmeré{%&ﬁi%&“@#%ﬁ%ﬁ%@é@&&(@ﬁ crystallization of the diastereomer from

the desired enantiomer perturbs the equilibrium such that eventually in

ER B L

Janag SErpgHeatein ) 43 md

principle all the material is converted to the crystalline diastercomer from

the desired enantiomer. The desired epantiomer is then released from the

diastercomer;

viii) kinetic resolutions - this technique refers to the achievement of partial or

complete resolution of a racemate (or of a further resolution of a partially
resolved compound) by virtue of unequal reaction rates of the
enantiomers with a chiral, non-racemic reagent or catalyst under kinetic

conditions;

ix) enantiospecific svnthesis from non-racemic precursors - a synthetic

technique whereby the desired epantiomer 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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20 technique can be used if crystals of the separate enantiomers exist,
I.e., the material is a conglomerate, and the crystals are visually distinct; i)

WO ZipaahEous crystallization - a technique whereby the individezi/us2004/012472

enantiomers are separately crystallized from a solution of the racemate,

pos?{ﬁle _O@Pﬁlfai'l? tﬁﬁecrh'fo g SHEr aat?emam @%éf@f% 1?0% iégantiOmers ofa

enzymatic TmTl%mwe 0 - chniquée whereby partial or complete

separation et emate rmrtesbyavitee of diffbanig ranebde rehesonbiorthigue of their
i . Y ) i -

enan 'Omercﬁﬁf‘r%%l%% Qﬁ:’@&n&%ﬁ?ﬁ%@aﬁ%ﬁy@%@*ﬁ@&mﬁﬁi Phase can be

synthetic tec whereby at least one step of the synthesis usesan
enzymatic reabtiod whoblamaerid oxie2006i00Pvye can contain an additional

PCTIUS200401 2472 eraiemaricalyoRhis f BAUEDat aynineti

precursor o es ntiomer; v) chemical asymmettic synthesis -

a synthetic technique whereby the desired enantiomer is synthesized )
fromtHn acﬁh%ﬂ@%m%é%diti%n@ cﬁfﬁdﬂ’f@‘?@'mm‘étrﬁ?cemate 15
(i.e., chiralify)if e rati ch whishemabesaghiaied bigingrabiralfcataly i fering
or chiral auxiliaries; vi) diastereomer separations - a technique whereby a, . -
racemic colMSERHPTS Bathe Bt SN BART dHaTR AN i & RiuEEn FRiaining 2
chiral auxil@ey) thet-sReMEHS Rl Rdivitdat shantiomers to diastereomers. o
The resulting 10 diastereomers are then separated by chromatography or

Crys ﬁyizat%%gzgxﬁxﬁ tasggu{i%f QAVAROrS, Q&Tﬂmlgﬁg%e@ég eI e eSS omers are

and the ch 0 obtain the desired enantiomer;

vii) first- arstseeteti torddartas yof prstidostranls thsredtitng 08 techaigugomer into a

whereby diggt& Q \;@lqtraceniate equilibrate to yield a 15
preponderance %Pagg)%ﬁ%%%?the diastereomer from the desired

mer from

ﬁ:r]m@ facemate is

- principle apthe:-matetahiscgoniartediie the-eiystadinaciastergersaniepnypically

separates two miscible fluids, one containing the racemate, and a driving
force such as concentration or pressure differential causes preferential
fransport across the membrane barrier. Separation occurs as a result of
the non-racemic chiral nature of the membrane which allows only one

enantiomer of the racemate to pass through.

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 nuclcosides 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

preseﬁt invention as illustrated below.

A (2'R)-2"-deoxy-2'-fluoro-2"-C-methyleytidine:
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the desired enantiomer. The desired enantiomer is then released from the
20 diastereomer; viii) kinetic resolutions - this technique refers to the
wo Aekigyagent of partial or complete resolution of a racemate geraidaoa/612472
further resolution of a partially resolved compound) by virtue of unequal
reaction rates of the enantiomers with a chiral, non-racemic reagent or
catalyst under kinetic 25 conditions; ix) enantiospecific synthesis from
non-racemic precursors - a synthetic technlque whereby the deswed
enantiomer is obtaine§from non-chiral ting materials a Ahere the
stereochemical integ ILS not or is onl mlmﬁnally comprom&%& ver the
course of the synthe 19 005/0 gCT/H%ZOOM
chiral Imuu:%% mato raphy hnigue whereby the ®nagtiomers of a
racemate are ;%a_r%écu@ a I|qU| obil se by vir j
interactions Wltq st tlonary pl?aﬁez Thel stationary p‘ﬁ
of chiral materialor the mobile phase can contain an additional 5 chiral
material to provoke the differing interactions; xi) chiral gas
chromatography - a technique whereby the racemate is volatilized and
enantiomers are separated by virtue of their differing interactions in the -
gaseous mobile phase with a column containing a fixed non-racemic
chiral adsorbent phase; 10 xii) extra tlon with chiral solvents - a technique
wherebyM e -SRorSeh = sBE R S8 B Hreferential
dissolution of one enantiomer into a partlcular chlral solvent; xiii) transport
across chiygral membranes - ajfechnique Whereby% racemate is placgd in

contagii in membraye r The barr IIy 15 separa '\f\
two midgiblé_flyids, one codltaj he rac dr|V|ng fog—ie >

as'@hceftration or pré'éﬁure‘ﬁhlffe ential caﬁses prefe ential trih qu'ﬁt
a&’@@bram@@@raﬂoﬁ&c rgsult B Ow
CH3 3 CH3
RB - R6 - RS Rﬁ
F.‘

R20 - , R0 E s R20 F 4 RZ0

A (2'R)-2-amino-2'-deoxy-2'-fluoro-2'-C-methyladenosine:
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the non-racemic chiral nature of the membrane which allows only one
enantiomer of the racemate to pass through. 20 Chiral chromatography,

WO Ipiedidg’simulated moving bed chromatography, is used in @Qe/US2604/012472

embodiment. A wide variety of chiral stationary phases are commercially
available.,some of the compgunds described heggjn contain olefinicy,

double bo és and unless ot rW|se specmed a meant to mclude othN
E and Xge ric isomer 25 ik dition, s th nucleosidgs ] \>
desgcy] n, may, gy tomersy, to-enol tx N

Th¢ in |V|dual auto rs S\Nell S mlxﬂ,@ thereof re intgnte td‘*be
encom vygph dsof the p yention as CHa
illustrate ,&(2 R:)GZ' eo -2' ﬁuorOFzz C me yIcytldlneR65

2005/06814F PCT/uszodﬁzlélzﬁz NE2 NHR NJLNH RIO NESRIG ’
NO RIO NXOH )~ *3 CH3 CH3 RG@Q ) ~ "(IR20 F R6 R20 LF R6 R20 F

5 A (2'R)-2'-deoxy-2'-fluoro-2'-C-m anosille: 00\ OH O N~ X AN'|
NNHZNNNHZNNNHZN HN];N N R'R6 X R10 HX R' R6 2 X

RIO HX CH3 CH3 CH3 CH3 20FROFR20F OH

s CHa
RO F

In each example above, the first drawn structure is the preferred form.

V. Prodrugs and Dertvatives

The active compound can be administered as any salt or prodrug that upon
administration to the recipient is capable of providing direbtly (;r indirectly the
parent compound, or that exhibits activity iiself. Nonlimiting examples are the
phammaceutically acceptable salts (altemati\}ely referred to as “physioclogically
acceptable salts™), and a compound, which has been alkylated, acylated, or otherwise
modified at the S5%-position, or on the purine or pyrimidine base (a type of
"pharmaceutically acceptable prodmg"). Further, the modifications can affect the
biological activity of the compound, in some cases increaéing the activity over thé
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 sgkilled in the art.

Pharmaceutically Accepiable 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, aketoglutarate, a-
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NJ~ 1N\ HN,NN HRIO XCH3 R6 R20F A
(2R)-2-amino-2'-deoxy-2'-fluoro-2'-C-methyladeilosine: 55 WO

wo %0984903147 PCT/US2004/012472 NHZ NH NH NHZ Ni N NN HR NN, 2

N HZN N NHZNNNHZNHNHN R1Rs XRIOR s X:NXFNCH3 CH3
F NH HNHN~N N H RIO X CH3 Rs R20 F In each example above, the
fitst ehaphnspthatturéoisrtiie, prafevaradcio IPROPICTRS drggcakdep g itiGe sPyruvate,

ggﬁa%ggve sompognd can beadministared s ARvsa ek ProdrugItiae formed,

on 3 administration to the recipient is capable of providing directly or

indlrelitly, theuifaientitripouhitadranaicexisbie Beivitytself hNerHERye  and
%g@g&%@ggyg E@é@%ﬂ%ﬁ%@l&\ﬂiﬁﬁf&ﬁptﬁ@'%@i&sa(ﬁ{tﬁ{@ﬁéjyaw tgfauadoride

physiologically acceptable salts"), and a compound, which has
kden alkylated, acylated, or otherwise modified at the 5'-position, or on
the purine or pyrimidine base (a type of 10 "pharmaceutically acceptable

prodrugshafrshetidheyaecificaionsicamaffbetdhiained using standard procedures
well known in the art, for exzuﬁpi_c by reacting a sufficiently basic compound such as
an amine with a suitable acid affording a physiologically acceptable anion. Alkah: .
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, hydrobromidé, 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 nucieotide
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 1ip6philic 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 altemnative embodiment, the nucleoside is delivered as a phosphonate

or a SATE dernvative.

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 E.K., D.LW., and C.
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biological activity of the compound, in some cases increasing the activity
over the parent compound. This can easily be assessed by preparing the

WO gadtorprodrug and testing its antiviral activity according to theanetkeels /012472

described herein, or other methods known to those skilled in the art. 15

Pharmaceutically Acceptable Salis In cases where compounds are .
CHIRRIEAT bAaor SN o ST S8 R LA SO oF ilod Clpgs that inbibi

or nontoxic acid or baseé sa
aphRifistatiamod thecampennthdsiahheardetetiveallyracdentaiblersaltAIDS Res.

CH i SR A < a0 by SHRHTSh o aclass RSP rov S0~ Moris-
pRysicheejdallacvriyabie. iandos Bxdnils, Kyldwapdimicsuienaelyer, CA.
Al R B OB S A9 2o of v
g&ﬁ&oﬁ%p?ﬂiﬁa&ﬂ?@t@oﬁhjﬁ@d&}g, ?m?pigﬁiﬂrlg’lycﬁ&m‘tyact?te, Med Chem.
te, , e n | e. sujtanle inorganic.s a
S R o T B S Gl e W, M.
hydrelremate addHphasierigasil. Invaprefacadyesnhatind iihibéisaltds human

a mono- or di- hydrochloride 5 salt. Pharmaceutically. acceptahle salts -y
BSOS R Vs St dBtrd pFoRciteR Waﬁ%ﬁk&mﬁ ‘%\"rféo?eﬂs by 3--

exasmpieyRyReactinghasputiisiendinbasicoetmaesoly such Bpidn pridgwithof 3,-
a suitable acid affording a physiologically acc tab#laqgréign. Alkali

et
(IS AHTESTbS PSR R I O e Do e 5P e K-Y-
exNPEaaicinen) $ais gl Gaihexyic acids@an Blsebe Madp. I ORzhman, 1990.

embodiment, the saltis a hydrochloride, hydropromide, or mgsylate salt. .
of tHRRGHT B R }W%%fﬁb?@?ﬁb%&f%??ﬁ?@%ﬂépﬁ{l&é%ﬁie idothymidine and

aseeptatieisa his R slitdroghivrideCidiby drebemide, or dimesylate salt.
Nucleotide Prodrug Formulations 15 The nucleosides described herein

can be JHIEIS] 85 MONGIGHUR BIORKAO GeRREIBEAStthke ipophilic
bioavailability, stability or otherwise alter the properties of the nucleoside.
Awhitivensttheichentideconsdeat Yigaeripatadiainthp nucleoside, preferably at the

2'-, 3'- and/or 5'-OH position of the nucleoside or lipophilic preparations, mnchide
U.S. Patent Nos. 5,149,794 (Sep. 22, 1992, Yatvin et al.); 5,194,654 (Max. 16, 1993,
Hostetler et al., 5,223;263 (June 29, 1993, Hostetler et al); 5,256,641 (Oct. 26,
1993, Yatvin et al.); 5,411,947 (May 2, 1995, Hostetler et al.); 5,463,092 (Oct. 31,
1995, Hostetler et al.); 5,543,389 (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 refere'nce.‘ Forcigh
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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general, allcylation, acylation or other lipophilic modification of the mono-,
di- or triphosphate of the nucleoside reduces polarity and allows passage

wo mte/eells720 Examples of substituent groups that can replace(onejmmsﬁmwz

hydrogens on the phosphate moiety are ailcyl, aryl, ster0|ds

carbohydrates, including sugars, 1,2- di cerol a hols

PR RS H’?ﬁ“%r‘i%é‘%ﬁ!:?ﬁtﬁé(gﬁcgfége e&ﬁ?wra esear AVI s class
]Fébﬁfﬁg&’z@é theseisan be NeeehiticamibinatiGhwmith Stive Hiedlosdttans. 1 2345

nucleosides to achieve a desired effe h; 5.In an ?@ aélv)ei gmodlment

thERabIE58Rte %%WQ@&%?QE)H&% 4 defivative. The

active nucleoside can also be provided as a 2'-, 3'- and/or 5'-

phosphdstiiér lipidl bpactlia' phagrbpBratsaienbiaravahaiPaNisiedkaniredimiting

e de?g“beddige Hgﬁdthff f%%%geﬁeéﬁreﬁ%w@ﬁ&ﬁrwmwﬁe@bsa,) and
n:

re%(ereﬁ herel ucera, lyer, E. Leake, A. Raben, Modest

EStar®tL & aladd Me@?@h@xzcﬁ?sld@éiﬂﬁ@‘bﬂ@%’éooﬁéﬁéwﬂy, cyclic 35"
Pianiaresl. L2R0, NawshmamiiAnEsiniarAcle ALReLURIdAOAA0s Maler ot al. 1

ctlous HI 1 productlon and induce defective virus formation."
AMB:S r%smmans ReS619983. 6:29lics 3 -Preprarbehasphongigraag phosphate

C ‘]térss é‘LgM QUi NAURGEKE, gﬁ-ﬁw SyififauMUend &c@@ﬁh@%xﬁr&st&r are also

shaq, L.S. Kucera, N. lyer, CA. 5 Wallén, S. Piantadosi, and E.J Modest.
1ﬁ9’1’1d$$'(1&ﬁ9§ls€éml estargioed.rioher- eﬁﬁé‘r Tpl%h%@é?&@)) Unsubstituted

f Sarc eta
R R I U, I <.
Hf\l‘daatidffz@as@lﬁi 1993, (Rt Farmviaead mhidiibfedf flirman2s: 1358 (1985))
|r%r%:2%3§flacr|cedmy us, e hrelication i GEM.a00 HId:6Ca6Y8R%d’ with a

mine diphosphate dlmyrlstoylglycerol a lipid prodrug of 3,-

dmwb!wwmwwmmmm@&nk anavlitsd Gonbst abodierbsatidtharmac.
ool By Loyt e dendogch, and D.D. Richman,

is an antwetrovwal activity of phOSph0|IpId analogs of

az'dOthledlne ther antjviral nucleosides
265:61127°4% R%?ﬁﬂﬁﬂ{ﬁg‘gf%&?ﬁpﬁés (gP B § pat t%a]fldlsclose sm?‘?at?lmdanve

lipephilism. Therefore, in one embodiment of the present invention, a variety of
substituted 1'3' propanyl cyclic phosphoramidates are provided. Non-limiting
examples are disclosed by Zon, Progress in Med. Chem. 19, 1205 (1982).
Additionally, a number of 2'- and 3'- subsiituted proesters are provided. 2'-
Substituents include methyl, dimethyl, bromo, irifluoromethyl, chloro, hydroxy, and
mefhoxy; 3'-substituents including phenyl, methyl, trifluoromethyl, ethyl, propyl, i-
propyl, and cyclohexyl. A variety of I'-substituted 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); Winberg
et al.,, EP-180276 Al;.

o phosphorus (III) 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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substituents that can be covalently incorporated into the nucleoside,

referably at the 2'-, 3'- and/or 5'-OH position of the nucleoside or

%reparations, include U.S. Patent Nos. 5,149,794 (B&p/U52004/012472

1992, Yatvin et al.); 5,194,654 (Mar. 16, 1993, Hostetler et al., 5,223,263
(June 2@, %%?&Mﬁ@%tﬁ&ﬁ&-)@ﬁZ%Mér@ﬁts&@. 2911983 atyiDEBS 12781
al.); 5,411,947 (May 2, 1995, Hostetler et al.); 5,463,092 (Oct. 31, 1995,
Hostetiélet al.); 5,543,389 (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, 12 {SepaiidattO98hiliastub,cBall), Tt of Gitith dxeaihcdiportied (1994);

herein hy reference. Forei atent applicatior icl lipophilic
substit%ﬂ?@“ﬁﬁgf’gaeﬁ %%%@ac ed Sst‘hgeeﬂés ﬁl?é}?g]sggg%‘ %?e% present

invention, or lipophilic preparations, include WO _89/02733, 90/00555,
wor91phesphonesolladipin clpb 5‘@)‘6&%’65%6‘5‘9‘41/%%@%@0

96/15132, EP 0350287, EP 93917054.4, and WO 91/19721. Aryl esters,
eBpesibltyodhresy| esters, are also provided. Nonlimiting examples are

disclosed in DeLambert et al., J. Med. Chem. 37: 498 (1994). Phenyl 30 . :
esters ggiaipingidcatbepriciastentrthoiptoampesphateleniliog example of |
provided. Khaninei and Torrence, J. Med. Chem,.‘_39:_41;?9411g8i1996). In -

paRicarr! Seryyiiveseéi@ RcrFgdnerameihdaiidne ds f%ome
cases using substituents at the 58 WO 20051003147 o

- PCT/US2004t012472 ortho- or para-position to acgaletate hydrolysis, are nu-t-or
providedéwnples of this class of prodrugs are ribed by Mitchell et SN

~al,J.Ch N.,&éc. Perkil*FH{RS. 12345 (1992); Hrook, et al. WO L L

o) and Glazigggt gl Rd2Q1/1 9 2L-Cya ichn ChoncyclicHO o N 0
phosp t&testers are also provided. Nonli m- chexamples are/\ﬁ__rcma
discleged in Hunston et al., J. Med. Chem. 2/:440-444 (1984) and .5 ¢

Starrett et al. J. Med. Chem. 37: 1857-1864 (1994). Additionally, cyclic
3',5'- phosphate esters are provided. wonlimiting examples are disclosed
in Meier et al. Wh%&%??é}ﬁ?é‘?y@ff-ﬁgl@ﬁgfs&lgﬁge g‘?fﬂﬁropanyl
phosphonate and phosphate esters, such as ones containing a fused aryl

ring, i.€Theceyaivsaligienylcadtarp lesatsbe1 G pRavidaaw sidicet g the prodrug of
T
elealiable moieties at the 3' and/or 5' positions. Preferred moieties are natural of
synthetic D or I amino acid esters, including D or L -valyl, though preferably L -
amino acids esters, such as L -valyl, and alkyl esters including acetyl. Therefore,
this invention specifically inclhides 3'- L or D - amino ac_id ester and 3, 5'-LorD -
diamino acid ester of (2'R)-2'-deoxy-2'-fluoro-2'-C-methy} nucleoside (B-D or 5-1)
nucleosides, preferably L -amino acid, with any desired purine or pyrimidine base,
wherein the parent drug optionally has an ECso 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 -1)
with any desired purine or pyrimidine base, wherein the parent drug optionally has
an ECsp of less than10 or 15 micromolar; and prodrugs of 3',5'-diesters of (2'R)-2'-
deoxy-2"-fluoro-2'-C-methyl nucleosides (B-D or 8-L) wherein (i) the 3' ester 1s 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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J. Med. Chem. 26: 1153 (1983); Farquhar et al., J. Med. Chem. 28: 1358
(1985)) were prepared. In addition, cyclic 1',3'-propanyl esters substituted

woO Mithoas pivaloyloxy methyloxy group at C-1' are provided (Fraetratsaby4/012472

Biocherrr. Pharmac. 15 38: 3193 (1989); Biller et al., U.S. Pat. No.

5,157,027). Cyclic phosphoramidates are kn tq cleave.in vivo by an..
e e R o PR o T SR A E P IS e Jbid ester,
iw&%iﬁﬁhaéyﬁﬁﬁtmgwmwaé,a& [HOpangaydicphospHct amidatesar.
are provided. Non-limiting examples are disclosed by Zon, Progress in

Med. Chern.19,.120 : it O el 3re-

su bstitut%fe%é1 3@2%3%%%3%@%&28%@2@%%;%%@?%% metﬁgll,

dimethyl, bromopgfluoromethyl, chloro, hydroxy, and methoxy; NH,
3'-substituents including phenyl, methyl, trifluoromethyl, ethyl, propyl, i-

N

(1994); 'Edmundson et al., J. Chem. Res. Synop. 5:122 (1989); and 5 .
phosphonates. Neidlein et al., Heterocycles 35: 1185 (1993). N4-acyl
Prodrugs The invention also provides N4- acyl prodrugs. A non-limiting
example of an N4-acyl derivative of (2'R)-2'-F-2'-C-methylcytidine is
SPPVLREIPNAHELR or Alternation Therapy

In another embodiment, for the treatment, inhibition, prevention and/or
prophylaxis of any viral infection described herein, the active compound or its
derivative or salt can be administered in combination or alternation with another

antiviral agent. In general, in combination therapy, effective dosages of two or more

agents are administered together, whereas during alternation therapy, an effective

~ dosage of each agent is administered serially. The dosage will depend on

absorption, inactivation and excretion rates of the drug as well as other factors
known to those of skill in the art. It is to be noted that dosage values will also vary.
with the severity 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 vagants of flaviviruses,
pestiviruses or HCV can emerge after prolonged treatment with an antiviral agent.
Drug resistance most typically oceurs 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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NH2 NH 11 --R NH Th OR 1 O TMSCl/py + ~N% HO" OCH3 ROClor
ROCOCi ~O HO CH3 HO~ OCH3 HO F O HO FHO F 10 wherein R can

WO 9854892 4¢y| group as described herein. The invention also cotarISRNkEE012472

other embodiments, wherein the prodrug of a

G OIS BE b DBl e A8 pound that

Giologically cleavable moieties at the 3' and/or 5 positions. Preferred ‘

mdisttesadél fratutaboftasymtfevio thet canmhdrdle autesipladinendiBeppatively,
valyl thoug‘i]hP% elerghl lfn;g? NG 3EIA5 H5IGHSeSHE? A% @' P BY altered

gﬂ?y? eatera inclu fﬁa’ ag(‘:{é%/ . Qé{?‘g%ore, this iﬁvention specifica.lIygi_ncludesa erc‘

By LsortD coambimetagid @steteanalign FherapyD Inigenimelacionetestism therapy 1s

B SR HOle R QR BBl R0 NG Rancons

Keta I\l/) L -amino acid, with any desired purine or pyrimidine base,
wihezein dheéhgarems drug optionally has an EC50 of less than 15
micromolar, and 20 even more preferably less than 10 micromolar;

3"-(alkyior andhterone Jidlidd iblifadation Andesielzefthat any antiviral drug or
g%g)-2'-deoxy-2'-f|upro-2‘-C_—methyI nucleoside %: or j3-L) .with any K
HBY FilkiRe Gregy RO SRR Gy pEAGIRF Hagpresent
anvEStRR OB aR 1A Q1 dB ke akacrided RIQHEUBSRE M Indligsles Sfention
(2'R)-2'- deoxy-2'-fluoro-2'-C-methyl nucleosides ((3-D or /3-L W({}grej (('i)‘ ]
78 P IrFds AP OB U &?@Pﬁmt%t&u@a&%@aﬂ%| cfped in this

eptRiftRRRh entersi e RIMBAAsIckesRbic(ilyRatTogSiRnsvaFd apgents or their
independently alkyl or aryl esters; and (iv) the 3' 60 WO 2005/003147 i
Profrugs B /6D 7o uséth s GROEMRhREh ey s oRBRANSS SR spsfde herein

HHOSIR.: iR RBINciAcdesiemtwheminienzaenterng aptignallyhias gepylated
EC50 of less than 10 or 15 micromolar. Non-limiting examples of prodrugs

ﬁﬁﬂﬁﬁ&Wﬁ‘hiWEﬁiﬁ%‘R}éﬁﬁ% a}g;rfqpp@ gppma, mnterferon 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 thiazolidine derivative; a benzanilide, a ribozyme; another
nucleoside, nucleoside prodrug or nucleoside dgn'vative; 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; sil_ybin—phosphatidylchoiine

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
prodmgs (e.g. valyl-ganciclovir), E-5-(2-bromovinyl)-2'-deoxyuridine (BVDU), (E)-
5-vinyl-1-f-D-arabonosyluracil (VaralJ)), (E)-5-(2-bromoviny!)-1-3-D-
arabinosyluracil (BV-aral), 1-(2-deoxy-2-fluoro-B-D-arabinosyl)-5-iodocytosine
(D-FIAC), 1-(2-deoxy-2-fluoro-f-L-arabinosyl}-5-methyluracil  (L-FMAU, or
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NIN HONOOON!"4 CH3H2NCH3OFOF H2N H2N 5 VI.
Combination or Alternation Therapy In another embodiment, for the

wo fseabment, inhibition, prevention and/or prophylaxis of any vieatinfestiami2472

described herein, the active compound or its derivative or salt can be

administered in combination or alternation with another ]JEO an_tiviratgg%ﬁgm Al
HgRrEta), ik B Ay SRR R OB ES R T B b ’
rolmapReyIRIephogiehupeps clpgalicmatiomtherapy, an - [(S)-
effective dosage of each agent is administered serjally. The (fosa e will
AR AT b sof o CInarassA BHE-BR AR A BReRe Bty 28we (5

W,faﬁﬁi%fddﬁmlwn mlawcge gf?sri]nimmbﬂxbﬂpiﬁdmpgamgeﬁdh:mA-yl]-s_
Josage values will also vary 15 with the seyerit e iqn,to be | .
amdenared. (bis toHE Bt ACERYEr st Bt 1‘1“8r@%@%aﬁ%ljr%%bjggﬁfovm and
seefilin dogroe tegimeRsABe scheduisashguidthel-adjsdledrovgidiinel -yl)-1,3-
according to the individual need and the professjonal jud egn(of the Ll3
ourdbiR AR TR GRS erORNTE S AT RATER B e (cytosis-1-yl)-1.3-
camaestiieng tthaskesnresopnizas thaidolgvigsistaniedatigniszaf, DDI, DDC,
flaviviruses, 20 pestiviruses or HCV can emerge after prolon

e -
et XH antRAf2r Ay dht ROYEG FosRAGAEE nt &WMC%%&%@U(EWIMB
5}5&%%%@ of:A gepaiibab RRGRdRSHIRGRiraRZYAEN s edirndai sekCRID trhibitors

he efficacy of a drug against the viral infection. can be prolonged,.
SUgnentegvBrESo -%imgﬁé’ﬁ%@ﬂfg%&%ﬁoﬂa g1 {pgyitors such as
%Q&E%Qé%%%auﬁ’%wyﬁ?ﬁ@%ﬂé%%a%acﬁminam?]mltﬁmmﬁgmm@ as BILN-
second, and perhaps third, antiviral compQun ' eg a different = .
ARRAARI OGS KipRddBg tﬁ@%ﬁﬁé@%ﬁ%ﬁ%ﬂ%ﬁdﬁﬂﬁ?“ isatoribine,
R TeREOHBetics bindistiibisionraoateC vacae)aten v theidpigrom) be
altered by such combination or alternation therapy. In general,

Cﬁ%@%@!&@%‘f%@% &%i{‘i %}a@ically preferred over alternation therapy .
ultipfe simultaneous '

Hosts, including humans, infected with pestivirus, flavivirus, HCV infection,

£

or any other condition described herein, or another organism 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 carier or dilutent. The active materials
can be administered by any appropriate route, for example, orally, parenterally,

intravenously, intradermally, subcutaneously, or fopically, 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 mfection
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 phaﬁhaceuticaliy acceptabie
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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stresses on the virus. For example, one skilled in the art will recognize

that any antiviral drug or therapy can be used in combination or

Hteivatibn with any nucleoside of the present invention. AnyFéTi{SApa(012472
treatments described in the Background of the Invention 10 can be used
Bcombinationciler i b gROTIRAUNGS ARSEHRRAIN RISy othor means
specitication. Nonlimiting examples of the types of antiviral agents or their
prodvags thasaedilbed isdbca€ombination with the compounds disclosed

herein include: interferon, including interferon alpha 2a, interferon alpha

~ 2b, a pamdatechpoterdetordnterienubetininterderdnigamimayinterfiérble dosage

tau and interferon omega, 15 an interleukin, mcl ukin 10 a
BRI P s ‘é&/ﬂmqlﬂ?éﬁ‘ﬁfga anﬁa or pegy lnte(lf)e Yo Apha ra%ly 50 to

T Rationaithc iavidicar mmmomgevmrma ptnteaseim@:tof 50-1000 mg

including an NS3.inhihitor, a NS3-4A |nh|b|to icase inhibitor;
b%lWH@‘g( ‘é‘}WﬁB’rf’d}HHEﬁIH%agﬂ]@\PEﬁ\l% uple dosags IRigeet 50, 100, 200,

PRIy TIERSE N OO G 01088 G) %E$driiﬁiﬁﬁaﬁyndﬁdmmﬂﬂated are doses

oligonucleotide; a ha lidine de aben de a ribpz
et e dY c%&%‘é%yoaéa% Stfuc eosﬁm(féefvg I\&/gréioses ay be

ln@ﬁﬂlilﬁ@'ﬁ’dﬁ)é@k&lexamﬁnﬁﬁmwmdﬁﬁtannmmmmmm Bs,stpakenanple, by
amantadine; a hile acid; N-(phosphonoacetyl)-L-aspartic acid; a
B@?E@ﬁé&kmgﬁﬁde polyadenylic acid; a benzimidazoles; thymosin; a

beta tubulin inhibitor; a prophylactic vaccine; 25 an immune modulator, an

|MPDHMﬁaBudhesﬂbepnm§mto§h@n e ashyiniprel kmachieve peak plasma
m&%&'&% ggg’%ﬁ“a@ ting-eXamples.@f the Bmes Modugsotshels i,
ugs escr a

prodr bove inc ude acyclovir (ACV), ganciclovir (GCV or
PHEGbEnRtsuprddruigs 8. gulvalyEhinendyviry, achieved, for example, by the

gﬁ 1?585']191 2 sFeoupding, (@YY SEMRD active ingredient, optionally in
vmy 13-D rabonosyluracn (vVaraU), (E)-5-(2- bromovmy?l f3-D-

aallsinouyadrabiiByedipg) bolus of the active ingredient.
1-(2-deoxy-2-fluoro-(3-D-arabinosyl)-5-iodocytosine (D-FIAC),

1-(2- dteﬁyﬁ-Zcﬂistfémr&&anafﬁbhmwb@pmﬂwlmabﬁ drEMAhipositich\Wid! depend
2005/003117 PCT/US2004/012472 tcIevlua in o other factors
(%J- 828R 8}30)872‘?% BRI o%%r/lpropyl)adenlm@ B‘ﬁ?\/}&,&]

known to those of skill in the art. It is fo be noted that dosage values will also vary
with the severity of the conciition to be alleviated. 1t is to be further understood that
for any particular subject, specific dosage regimens should be adjusted over time
according to the individﬁal need and the professional judgment of the person
administering or supervising the administration of the compositions, and that the
concentration ranges set forth herein are exemplary only and are not mntended to
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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(S)-9-(3-hydroxy-2-phosphonyhnethoxypropyl)-2,6-diaminopurine [(S-
HPMPDAP], (S)-i-(3-hydroxy-2-phosphonyl-methoxypropyl)cytosine [(S)-

wo 20RMRG-or cidofivir], and (2 PCT/US2004/012472

S,4S)-1-[2-(hydroxymethyl)-1,3-dioxolan-4-yl]-5 5 iodouracil (L-5-loddU),
entecavir, , lamivudine (3TC), LdT, LdC, tenofovir, and adefovir, the )
(e maadiomdrof@hyaiexylviesHybahes, idreegisin Eiaymagedeatlibppfapatible
-)-ETC); the (-)-epanti r -h 10:1-¥Defl e sitiol.
O AR T e e s
DDC, L-(-)-FMAU, D4T, amdoxovir, Reverset, Racivit, abacavir, L:DDA
phosph#@1@%&@@@?6%‘?@‘-@5@@8 ﬁyﬁ%qgﬁ%r\ééﬁ}riﬁ%n(&&%,m any of the
neNgwisleosige-REdrhikiosBHeRE nefirapiiai MK Gudi2; DMBr2RG such as
(sustiva), gé)_tease inhibitors such asaéjig&ginavir saqguinavir Kal§tra tarch or
ApisEaaAaling SRHMAL B STRRS LIRS B R F0STCIRFE AES ©
Vigaauging, diivh 28 2atM-48nd L0033, idyanirincigatBribingelalbufesan, starch; a
Peg-infergen, VX-950, R803, HCV-086 R1479_andI M_I?45. 15
PHRA R SHEBATBAYHESIBH SN et RE nt AT St
RESHWS SaviMisomdMiniaction, sasrany athacdanilijen ddhorirbg; agent such
herein, or another or%ani_sm re Iicatin%thrgﬁugh a RNA-de engent RNAt form is
ARG sBEEhPAHENTRlG A1 HIRER SEOPHEEY SErRAY ARYERT 'EA

e can
hedspaies hyadroinisRIing tedheopaticntadiatiedtie atwountyptshelRfiid carrier
active compound ar a pharmaceutically.acceptable prodrug or. salt t ereoft als
Ao GHER bR ARSI A KRS TR by BOH AL drateria
actiue malsHR ;e phRe A0MmisETeE Ay @ity apiyopriateatoplie, dottings of sugar,
example, orally, parenterally, intravenously, intradermally,
stisHata s SURFY, BFHBP IR Sin liquid or solid form. A preferred dose of the
compound for a Flaviviridae infection, including 25 hepatitis C virus, West
Nile Virhandmpphondfese beiad zinis b achmnanmt Wi Belidheuspension,
s froa}g%b%%%%g ABAUL2900 1@ 0RE LOHAHRHIPESRENAR: JMRn to the

eg’rr%y é use nd thus ranges can include from 50 - 1,000 mg one
tactivercompspelsdaycrbrasifos vt BBse FahardFtaHaip paFreEE fSamyes and
accoqgg}%mnaaéw prodrugs can be calculated based on the weight of
the parént nucleoside to 30 be delivered. If the salt or prodrug exhibits

activity Lgﬁésg(l)gl%guenf gxt"l\a{ep grsn%gceeﬁggaﬁs); acceptable prodrug or salts thereof can

%Hg)idal silicon_

also be mixed with other active materials that do not impair the desired action, or
with materials that supplement the desired action, such as antibiotics, antifungals,
anti-inflammatories, or othér antivirals, including other nucleoside compounds.
Solutions or suspensions used for parenteral, intradermal, subutaneous, or topical
application can include the following components: a sterile diluent such as water for
injection, saline solution, ﬁ_xed' oils, polyethylene glycols, glycerine, propylene
glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or
methyl parabens; antioxidants such as ascorbic 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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WO 20051003147 PCT/US20041012472 be estimated as above using
the weight of the salt or prodrug, or by other means known to those

WO 2Mié@d3tthe art. The compound is conveniently administered e pmig a0y 012472

suitable dosage form, including but not limited to one containing 25 to

3000 m eferably 50.to 5 2000, mg of.active ingredient per unit dosage, -
form. ATGFAR B o S T & Lt St TEkIGHE i opme or
ghoyphipietddsagd fating GFESE), 100, 200, 250, 300, 400, 500, 600, 700,

800, 900 or 1000 rugs. Also contemplated are doses of 0.1-50 mg, or

0.1-20 mg.05,Q A M0 MgodiHENE RO MRS ABSESID AYel S cplllized/ith carriers

the case of administration by a non-oral route, as, for example, by 10
iffjeiaH orateriishe romeanpdieRBt sPIgSlimbation dor dhmhodrersgh as a

(QARIGYE REGKPIBSHRISORECIIERIRAS (%éalﬁftﬁhﬁnacﬁﬁ%&@m%ﬂ%& delivery
from about 5.0. to 70 M, preferably about 5.0 to 15 ttM. This may be

suptevedBiedeseadale. fyasrm Religngfe b orecd, sughses ethylene vinyl
seltion gbihe, ReEvaRIFeanicontiarallydbidsaaliey OHRONINISISIE bolylactic

as a bolus of the active ingredient. The concentration of active compound

ircirleMetiodsripiopresaralipreheneh Gradgisnentildeivanareaii those skilled
SXPHRURD BiesRtRa WG asyvel asaiher JasRIS ERRY R imthase 8 idlhtion.

in the art. It is to be noted that dosage values will also vary with the

severity. of the candition to be alleviated. It is to be further ynderstood,th .
0 for S BT PR Ear PRe e R e B pSe o R et 08ls witn
evefidilmahcoditindjdo thevivdivitiimgensedmnaitve prefessibrnal pldgmantutically

of theB% rson _admi g}terin orgupegvigrig }1%%06} gpli(pi%ratiqgo t% o th
c?gﬁ?B |ﬁ)ﬁ§fré?1r3't e @ nceiation ranges se‘ffortﬁlﬁ_el%lr% argwn to those
ekfiivplary dnty and &ea natdnteledeldpiesdintt foensebpmos prastidecopthpared by
claimed composition. The active ingredient may be 25 adminjstered at

R R P R e M P AR T RS e, tcaroy
atoupistedetl ahvlindnginténdigloptivsphatidndfechedimeodendf cholesterol) in an
administration of the active compound, is oral. Qral .compasitigns will . . .. .
SR Tedte e e R R T b SERBOR HE ldricd 1ipid on
¢heloadacn geldiin aapsides drcamupassedlirtortabfetise Fotithe quuiposed or its

%];gli’gllvhoslahate, diphosphate, and/or triphosphate derivatives is then introduced into

the container. The container is then swirled by hand to free lipid material from the

sides of the container and fo disperse lipid aggregates, thereby forming the

liposomal suspension.

VII. Biological Methods

Antiviral Testing Of Candidate Compounds With HCV Replicon System In Huh7
Cells. '

Huh7 cells harboring the HCV replicon can be cultivated in DMEM media
(tigh glucose, no pyruvate) containing 10% fetal bovine serum, 1X non-essential
Amino Acids, Pen-Strep-Glu (100 units/liter, 100 microgram/liter, and 2.92 mg/liter,
respectively) and 500 to 1000 microgram/nulliliter 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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30 therapeutic administration, the active compound can be incorporated
with excipients 64 WO 2005/003147 PCT/us2004/012472 and used in

wo Hesfermyef tablets, troches, or capsules. Pharmaceutically copaﬁa}ggggm 12472

binding agents, and/or adjuvant materials can e included as part of the
composition. The tablets, pills, capsules, troches and the like can contain

fory ofaneldoWimsisgpetisiets, oFkoissbaRTPerAdsthRsidad ipungdiaicly after
binger Sl‘tf%hcaﬁSSannHC]'ﬁ)ﬂqy %}eacl%lﬁ'&fgf gum tragacantn PrOSAER iAubator.
excipient such as starch or lactose, a disintegrating agent such as alginic
acisli Primbeeconcon, stadcticacdlibicapr eprishon Sk supiciterpgtegraction
ff&rfe}&%? aré}'i?&{}} AR E&&R}J&! qabalicn AeXifRNASWREIRRINGAGEPE ficd in a
uch as sucrose or saccharin; or a flavoring agent such as peppermint, )
QeRTPGERCplateicol, o radg e fran ity ApehEHEY dosHe ahrefoRd idifisrgnces 1n
capsule, i tain, i it ' RS, AU
L e L e
vasdansvathigsotateyiafsthw behcomopifymithe physical form of the dosage unit,
for example, coatings of sugar, shellac, or other enteric agents. The
compoyRd fajiHee. adiumisipiedas @ componaat afightelisitusesiensian] RNA
15 syrup, wafer, chewing gum qr the like gl/ru%ma contajg, ir][ addiIE%n forc— ‘
BPEEtR ELHBURHS, Blcrbe B SNBICRIYAGERT afd Wibfain | Herefore
reSRINBLES Jdyeanandrasiaringmant Nay 06s. ahiyeotemn posnBISAafragment) and
pharmaceutically acceptahble prodrug or salts thel(rj?of can also be mixed

ARt haiVE Ridteratel s RSB AT IS WS MR GRS Th !
pastials tiatsuanementdbasiasireshastibnaspotasadpiitinties,

antifungals, anti-inflammatories, or other antivirals, including other

HCaRIAR RO, RAUIGUS loHERSES for parenteral,

ICal” application can include the following

components: a sterile diluent such a ter for.ipjection, saline sgluti
s oo PR LI ARG Hhop g dhe GaERh o Akar el er
YHRc selvemts; antibacteriavpgeidisveCadlbanzy| @ookellbr, MIMyland are

parabens; antioxidants such as ascprhic acid or sodium. hisulfife: chelati |
SGENtS ghéﬁ%grgth@fgﬁg&%%e% Pos ntlati ec{uim 5o hented

a%lénet?&lg%flda; BURers such as acetgPes,
Giffai@sMessential amino acids, 1% penicillin-streptomycin. The medium is renewed

every three days, and the cells are sub cultured once a week. Afier detachment of the
adherent monola-yer with a 10 minute exposure to 30 mL of trypsin-EDTA. and three
consecutive washes with medium, confluent Huh-7 cells are seeded at a density of
2.5 x 10° cells per well in a 6-well plate and exposed to 10 va of [’H] labeled active
compound (500 dpm/pmol) for the sijeciﬁed time periods. The cells are maintained
at 37 °C under a 5% CO, atmosphere. At the selected time points, the cells are
washed three times with ice-cold phosphate-buffered saline (PBS). Intracellular
active compound and its respective metabolites are exfracted 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 exiracts are then
combined, dried under gentle filtered air flow and stored at —20 °C until HPLC

analysis.

Rioavailability Assay in Cynomolgus Monkeys
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phosphates and agents for the adjustment of tonicity such as sodium
chloride or dextrose. The parental preparation can be enclosed in

WO HidES, disposable syringes 30 or multiple dose vials madaaigtassimn 2472

plastic. 65 WO 2005/003147 PCT/US2004/012472 If administered

iavengR RTSISIE SRR are ANSlasisalAolRE Q6 RARSHAR Sronicy i

buffere ine (PBYS). R4 preferred embodiment, the active compounds
amegivelaiecluittedariibra divatvilv protesctate tormpd awecutfaipeeg asibus access
AR, MO DO, SUAN 3 & B OMRIEHEAEARe LOHURIP xamination
Belt ing’l p?an S and microencapsulated delivery systems.
Biobielngdabiet tiogp mpdtiskpolimerstarebalusaehssaoi dcettoduneeight was

vinyl acetate, polyanhydride y Ic.acl offhoesters
5%%’{3%%1;% %h é%%ité%és§ ?(?? rg%aggﬁts)a%‘ku%tﬂ?ﬁ&uﬁ% S vf\)/i %eﬁ labled
apparenidedhdseckilall dacthdart ofhetimateriaisovad alsodvsolstathedl 10 meg/kg

commercially from Alza Cofporatian. ' : ' includin
R A o AR onC oA Sveots e A ey
antigens)iare dlsmypregde(fethasksivasfile difsdl ylostge prablgcasriesghed before

& é%%%_%agrgfenggp e%a[ﬁg 88&%@ trk(l) rql?tgﬁ 1 5? ?thh{ﬁaﬁ*i‘gé eabdslﬁgles eirrtled. Urine .

exam iposome formulations may be prepared

disspleingrapplieptiatedipit(s cadentthstdesyigibd spleatidy| (approximately 18-0

thanolamine, steargy] 15 atidyl choline, arachadoyl phosphatidyl _
B e i 1 Bt ot RS AT R BRI samptes
leavintdeehing svtliffiendobelridadipidson, he3srfacéohnlde2ddmaingrofnlosage)

agueous, solution of the active co d or.its _monophaosphate, , . .
R A A B el AP RS et if tho chronic
centainentHdier gooteidarishindd swirtedpogdiblied {bhirdddiplcambitetiad fronples are

the 20 sjdes of the container and to djsperse Jipid aggregates, thereby .
_fg}ﬁﬁﬁﬁih%grlipt Soiat s‘%?s%*éné‘.%%‘?“\‘)%{ P&o$§8?$ﬂe%%o S Sr}'lﬁlgirat ¢ maxumnm
Testinget dnandiddte €offpoinateaVitid ¢ @he ReplcORBYsthalflh fdulithe dosage

(é%l}léﬁ Sr% (el;rilngcl%l,s cklleaarpa%rci:g%&e),Hs e\e{c{}g %@g%nv% 1r1]nl?t=;e a%lgt%%{% Lil%()n (V) and
bioavailability (F). ‘ .

 Bone Marrow Toxicity Assay

Human bone marrow cells are collected from normal healthy volunteers and
the mononuclear population are separated by Ficoll-Hypaque gradient centrifugation
as described previously by Sommadossi J-P, Carlisle R. "Toxicity of 3'-azido-3-
deoxythymidine and 9—(1,3~dihydroxy—Z—propoxymethyl)guanine for normal human
hematopoietic progenitor cells in vitro" Antimicrobial Agents and Chemotherapy
1987; 31:452-454; and Sommadossi J-P, Schinazi RF, 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. Prugs 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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(high glucose, no pyruvate) containing 10% fetal bovine serum, I1X
non-essential Amino Acids, Pen-Strep-Glu (100 units/liter, 100

wo msregam/liter, and 2.92 mgl/liter, respectively) and 500 to 3088 us2604/01 2472

microgram/milliliter G418. Antiviral screening assays can be done in the
same media without G418 as follows: in order to keep 30 cells in

et R GOWEP phELE, Teamlisares SUEERHGR A0HBITGRREe BPIBlKon of colony
deRsitku:ff WO 00203 dhd REPUSRPEOUE dnedoh@olduBasmple

1000 cells per well. The- test compound is added immediately after

jeﬁdigg tggl. ceills an% iRcubate for a period of 3to 7 days at 37C in an

- Mitochon XICY 354

[ . oved, and the cells are prepared for total

nucleic agid GxiAgHER. Qﬁﬁﬁé%ﬂ% ISRICOR RA: 20d LoSLRNAD iReplicaell plate.
a

RNA can then be amplified in Q-RT-PCR protocol, and quantified
ascondinthe’ Thaeshscrndn) diefeiiohcsasinsahlieofarovirnRsam amount of

Cﬁﬂ&%@%}&ﬁ%‘ﬂ%@@@ﬁ&?QH@HE&B%W%&PA@XBFP@S@WR@AS used as a

potency of the test compound. In another typical setting, a compound

mightirsdesile b HRN A Oy AYE ek HERRY A e Ho e AbsRiligapmal DNA
REbImelass achit, TheGiarg. 10-g4RNIScAlonOERNARLBRIRAGHN generally

MRNA (or any other host RNA fragment) and comparison with RNA levels

ahtletontsidyugtbanitbrlls (81800« eHaieliathaRtioh tneremderalp dhegtlaie. The
?.P%F tg%fa%%daﬁ%?g%%g ﬁ”&'?ﬁ RNGRGYEE5e% (o NPSRIOHMAIIRN ASRAM. After

ucleoside r phosphate To determine the cellular ) )
Metstoolsm bEterconapounds; HuheYaskisdsdons! dbtalaeticfravd theantification,

Am r%ioct%i‘ P %u'tugsffggc Ugcion ﬂf%ﬂ%kz\’é”&é\é'@e@@ﬂ e oY ré}}ri%zﬁﬁﬁdbook

3% [s3 ‘ ( : .
cm2 tissue culture flasks in'minimal essential medium supplemented wit

ndebessentiap Amingaciti23%he hdiindspepiorm yeme Tesiprodidinthigrefore total
ﬁ?wdggd Ef:ﬁw"t"herr%?%%éx% %nd the cells are sub cultured once a week.

er detachment o adherent monolayer with a 10 minute exposure to

30 n L of.trypsin-ED,T. d three secytive washes wi um;
conflue(r)%%f? #"73 (f!:%e s@i&‘g&%gﬁi é@%c‘%‘gaﬁéftg‘%? ia%%]fbgl %:%}ﬁgb glglrﬁ v%?eﬁllﬁA and
aibasethplaiddaad fxpeset toabfpM of [8H{lkbetddedctivellsoniplurdf{amce in

SRR, SR TSR T R DR SRR fodlt wee
calculated.

Lactic acid quantification was performed by the D-Lactic Acid/ L-Lactic acid
test kit (Boehringer Mannheim/ R-Biopharm/ Roche). The total amount of lactic
acid produced for each sample was found as well as the fold change in lactic acid
production (% of lactic acid / % of rDNA) as described in the manufacturers

instructions.

Cytotoxicity Assay

50 pl of 2X dmg dilutions were added per well in a 96 well plate. Final
concentrations of drug ranged from 1 to 100 uM. A “no drug” (media only) control
was used to determine the minimum absorbance valies 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° cellsfwell; Vero,
HepG2, Hub-7, and Clone A: 5 x 10° cells/well) and incubated at 37°C in a
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washed three times with ice-cold phosphate-buffered saline (PBS).
Intracellular 25 active compound and its respective metabolites are

WO bdrd8Bad’by incubating the cell pellet overnight at -20 C withv@0¥1s2004/012472
methanol followed by extraction with an additional 20 L of cold methanol
for one. hour | ice bath, The extre .combin ried €1 oth
g?é'rl‘m’egh %érjes arf 6%%3‘8@%%%%??&3 C)?{Ji% HPLC "ana ys}\g}. 30 (HJ}Q others
Bit @ugilpbififfich ssaybiniGydinplguSMIOH kiyys w67 Wided0deo@3d4 Titer Aqueous
Eﬁ%:ﬁ%gﬁ?gﬁl%ﬁdfgrzoh é%%%ik%%g [J)OE*,& ﬁ Sl d”i'ﬁ[éa I RQ/%S re-incubated

gus monkey is surgically implanted with a chronic venous

catheatdr iandssulibistahsebsnentiil) agog ssap e (ViAR] nfavilltatsBigdate reader

collection and.underwent a physical examination .including hematqlo ‘
R g S D R TN TR AP DN and used
Hachimdnlkalid SiCtptal) receives approximately 250 /LCi of 3H-labled
compound combined with each dose of active compound at a dose level
1\(,lwmglll(§gi L a Kclj é:oncentration of 5 mg/mL, either via an intravenous
; , or via oral gavage (3 monkeys, PO). Each dosing
syringe is weighed hefore dosing to gravimetyjcally determjne the quantity | .
of formufanérP damififEtaratialsn r%‘f%&ﬁﬁbfé’é‘%?é‘%ﬁm‘ﬁ% iemafy Swiss
af e designalerintenals anpradmaialyid 8@ heeisnperasi-4ndreritenal
and 8-12 hours post-dosage) and processed. Blogd samples are

cBlieciensy e ifie Ubdays 9siayd, flay 5 dpve33dfipy 4 e arying doses of

Pes¥ieaRaR) MRIGARRIONEARRUSHAIS RO AT IR icle as control
peripheral vessel if the chronic venous catheter procedure should not be

pIssRte. Thdsrsostudigsurirelsdomng FIRsCaRFEl fof tniifaxitifnaverage
CRRLANUAING LG Jalie WHRN ARed R iMHBhGRALSRIrAISRS ACRIRYEE of the
(Tmax), area under the curve (AUC), half life of the dosage concentration
(eieyOBRArance (CL), steady state volume and distribution (V,,) and
bioavailability (F). Bone Marrow Toxicity Assay 20 Human bone marrow
GRS ARé) Ooltdd R cddfinoiny psa¥ healthy volunteers and the mononuclear
population are separated by Ficoll-Hypaque gradient centrifugation
Madin-Darby Bovine Kidney (MDBK) cells were grown in Dulbecco’s

modified eagle medium supplémented with 10% horse serum and 100pg/ml
penicillin-streptomycin.  Cells were seeded mn a 96-well plate at 5 x10% cells /well
and incubated for 72h at 37°C in a humidified 5% CO; atmosphere. Cells were
infected with either cytopathic (NADL strain) or noncytopathic (SD-1 strain) BVDV
at a virus dilution of 10 and incubated for 45 min. Cell monolayers were washed
three times with medium. Fresh medium-containing test compounds in dose
response concentrations or ribavim, as a positive control, were added to cultures and
medium containing no drug was added to the no-drug controls. After 7Zh
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).

VIIL Synthetic Protocol
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as described previously by Sommadossi J-P, Carlisle IC "Toxicity of
3'-azido-3'- deoxythymidine and

wo Jed@dibhydroxy-2-propoxymethyl)guanine for normal humarpcyuszo04/012472
hematopoietic progenitor cells in vitro" Antimicrobial Agents and
Chemotherapy 25 1987; 31:452-454; and Sommadossj.7/-P, Schinazi RF,
Chu CKbie %ﬂv%mﬁaﬁéaﬂimytﬂ%eﬁgfm% (Aygigpic  some  general
(heanantions b2 Srdideaxy-3mikiasydeinein Resmptdiemandienton.  Two
marrow progenitor cells" Biochemical Pharmacology 1992; 44 92]%%5)125.
TIRETERfHRIAS Mo 2 TRl BRAdMIGhdNSFRIR RO BeHbRBIP UG & bifsy dyesent

seft aaaonethyicelulosriesihod. Drugsradikted SQHiSeRengsELIef these
medium and filtered. After 14 to 18 days at 37 C in glhIngidified
n

aFnsspheteldsoreopidd BbieHed sy g 4 (Example 2),

COMMRR @@%@ﬁe WO 2005603547 £ GEAISOMUI1 ZR2niaveregresents 2
microscope. The results are presented as the percent igg;aitio of cologyh d
feAmeERbiren P pSsaietns &g & AP RLB ko g g bohydrate

Mitachendrige kwribsiAss aY ity uiaioliieea 0t X devg diiishionsmiessucleobase.
added per well in a 96 well plate. 5 A "no drug" (media .only) contro] was .

USePRRc iR el B EOHB R BRTHIftcUh SN ISA BRIy aRgonally

rkasemaONACITGAR 10Mwas used as arnagativg, cCHOL , ARtkasde@of the

10 pM was used as a toxic control. Ribpsomal DNA levels were used to
dRTRsPRIrESpEamC WKl RRewTeMRsicgBRevaIp st bsRpounds of the

PGRLGRle B0 GRiiRWE boahabal) (Weisdedtedierths mlafe isThgulbhose ring in
plate was incubated at 37C in a humidified 5% CO2 atmosphere for 7

dpsBAxtabarsenbiastione Bifpisraatanicndes ienbs e 4 aNa a8 e Wi saepe of the

?A?}Qc%y@@%ﬁmﬁin% 1ota) DM Ratiacied fom celismsdessiieskilied in
in the RNeasy 96 handbooK (February 1999), pages 22-23. No DNA

digesiibed weetepd doraddnslaeiore Sorresi A Bh e rNly wepEceiie fia known
1o, Ghesxiraciad DNAinGS amplifisd-and hewsh %9@&&@3&9@%@@@%' procedures

DNA and ribosomal DNA for each sample was determine e fold

diérisnew mmanigusinne DRmmicHraRse 498 Miobsshial IRATFelbiverfs! other
CORRLWAR SRlaUIBIeCent invention. Additionally, the L-enantiomers corresponding

to the compounds of the invention can be prepared following the same methods,
beginning with the cormresponding L-carbohydrate building block or nucleoside L~

enantiomer as the starting material.
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Lactic acid quantification was performed by the D-Lactic Acid/ L-Lactic
acid 20 test kit (Boehringer Mannheim/ R-Biopharml Roche). The total

WO 28T lactic acid produced for each sample was found a&iHs2ake12472

fold change in lactic acid production (% of lactic acid / % of rDNA) as
deserRes nHG DPan ARIMSRISs ANPHH SRR S TRANIC O ASRAY R0 | Of
2X drug dilutions were added per well in a 96 well plate. Final
concentrations of drug ranged from éc‘ﬁe%;%oﬂv" A "no drug" (media only)
control was used to determine the mmtm-absorbance values and a
"C%Jb%f’ media only" control was usggc;or maximum absorbance valj%ééx
solventgontrgl was also used. Cells we theﬁ adde®PBM: 5 x 10
epSL, Huh-#te@ritl Clone A}
05/00314
PCT/Ug tmo ngre for 3-5 days (PB
:5 days; CEM : 3 days, all others: :4 days). After incubation, 20 In of NIT
dye was ad#ied from Cell Titer Aqueous One Blution Cell Proliferation 1-3
Assay to each well and the plate was re-incubated for 2-4 hours. The
absorbance (490 mu) was then read on an ELISA plate reader 5 using the
media only/ nggqull wells as blanks. Percent inhibitipgwas foundB#g used

to cg{gu‘lgate the’C O_. I vivo icity |gtM| e I_n vivo to mtyeglas_
deteTiinge f mafg_%sw

gO F

ollowin into fe mice ev
nucleosides declose ent invention. Intraperite
were given on dayg , day 2, day 3, and day 5 ofygyying goses of
the particular nucledside. Separate animals were injected with vehicle as
control groups. In thesg-sgtudies, each dosing group containk& 5-10 mice.
The average weight change in each of the mice was measured as a sign
of toxicity of theB%%%npound. 15 (BVDV) Yield Reduction Assayl
MatidDarby Bovjne Kidney (MDBIg) cepeowgif grawmyn Dulbecco's

o]

CHj _ R ==Lower alkyl, acyl, mesyl, benzoyl.

HO F Base = as defined herein.

1-6

Step 1 in Scheme 1 introduces the Z-methyl group by using an appropriate
alkylating agent such as methyllithiumn, tﬁmethylaiumi_num, or methylmagnesium
bromide in an anhydrous solvent such as tetrahydrofuran (THF), chlorofbfm, or
diethyl ether. Compounds 1-1 through 1-4 can be purely o or 8 or they may exist as
an anomeric mixfure containing both o and §§ 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 fertiary alcohol, 1-2, with a commercially
available fluorinating reagent such as (disthylamino)sulfur triflucride (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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WO 2%%6 gl} and incubated for 72h at 37C in a humidified 5%

modified eagle medium supplemented with 10% horse serum and 100g/ml
penicillin-streptomycin. Cells were seeded in a 96-well plate at 5 x103

: e . GS2004(012472
atmosphere. Cells were 20 infected with either cytopathic (NA stra?nf or

noncytopathic (SD-1 strain) BVDV at a virus dilution of 10.2 and .
inabivaifiorsi)im sCettwodolhybes Grerdlvpatiels THreYmedifidgtermediate
lTr'ﬂ)eoq%kjrrzypOI%lrggq“_|§1_eld|urrj-contaunmg _tgst compounds in dose response
concentrations or ribavirn, as a positive control, were added to cultures

and medium containing no drug was added to the(lggzdru %%ntr |Sf0'%g£é and
72h 2BinttEPafiortSuSBHOSRENINAE Colfe Y BRd VirAl

A'was ﬁ3—fﬁ3xtrac e
%@ﬁﬁéb@d@&ﬁﬁ%b@rﬁ(ﬁ&'&wﬂmﬁf@ﬁmm\ﬂmﬁpmm (T.W. Greene

determined by Q-RT- PCR using primers specific far either, NADL or . SDs; 1.

o2 Dt My i BRSO RO 2D SR B RS 2013 1y &
Thasfollowing pep-diniting: covbedinemissilistyaiegdmelifiivatalto remove in the
methodologies to obtain the nucleosides o{ thte (freﬁent ilnventio Two

raphesier ol Pt R R S tian o EoRROURaS Brhe P mere

8 of c?ompoun el _
RIEIE N inMaBteNfares osdinadisoSiche pesthanakd wijle hére Spetificmore, the
examples of these 5 general methods are provided ir? agq me 3!tE%(?mg:)’]t[)(l)elz1 for
BRSOS5BS AL I T SR g e Broup
(Rrampiad rSshemeaviireiesaniscbagerianglizyd Stocesismtahiig framimmeric
(2R),2-depxy-2-methyl-2-fluoro-carbohxé%rﬁt% an forgr;qs tPe ”L{%l%?&idgs thesis
BRI HGeTHiE B o fidneig T itiF S HuiSobEs! Btheme 2 /™ .
sahts fiemIARIBriosmeshIpyIReRARyEMIdin ehautigdSidenopiiendhp 1R = alkyl)
substituted at C-4' and constructs the C-2' f(‘hF% meéh l, f][uFro nucleosti% ulfuric
Sfithe? BRECERR RL/aRRI 200HITE Yo 85 L Bt MU rate tha s TREL S oF

GRMN@HBEHRINE Presan inventian bigeneral Formiasyijtang byl protecting
wherein there is a furanose ring in_ the 13-D-ribo cor}{é%uption, thigaig n[g)énzoate
igEemRrad IR it ST GHRE Stop@8Y tRE PrOCAsEinvetidhin any ’

Wavy B, tasy1slaouidinet beiseytapsittatatipisdgiditethindisishengrief1-Oalky
o S o SN I KO i
RENKBYIERS, hydrochloric acid, and hydrobromic acid or an organic acid consisting
of but not limited to trifluoroacetic acid, acetic acid, and formic acid (at ambient
temperature or elavated temperature). The reducing sugar could then be converted
to the desired carbohydrate by treatment with acetyl chloride, acetic anhydrde,
benzyol chloride, benzoic anhydride, methanesulfonyl chloride, triflic anhydride,
trifyl chloride, or tosyl chloride in the presence of a suitable base such as

triethylamine, pyridine, or dimethylaminopyridine.

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
fin tetrachloride, titanium tetrachloride, trimethylsilyltriflate, or a mercury (II)
reagent (HgO/HgBrs) 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.

73



and known manipulations of the nucleobase can be used to prepare these
and other compounds of the present invention. Additionally, the

WO lo@mantiomers corresponding to the compounds of the invengion/eambeo12472
prepared following the same methods, 20 beginning with the

corresponding L-carbohydrate building, block or nucleoside L- enaptiomer.
SRR e S 1 RSB R B OHOS COSHT 1 o2. John
Glyegsyaier, afdbe) nucleobase with an appropriately modified sugar

Scheme 1 PgO PgO OR PgO OR Stept O Step 2 OH --~'C PgO O PgO
CHB/PHPcRidnlof Rpke3fdPgedORdgEidase Step 3 CH Step 4 ' O CH3

Step5 ~--3PgO FPgo F 1-4 1-5 HO Base Pg = Protecting group O

CH3 R = Lower alkyl, acyl, mesyl, beSzbyindiD F Base = as defined

herein. 1-6 5 Step 1 in Scheme 1 introduces the 2-methyl group by using.

an appropriat%a%IQL(ylating agent such as methyllit@'%@, trimethylaluminum,

o B
otfhethylmagnésium bromide in ar® drous solvent such as PgO g
tetrahydr n{(THF), &orbform, or didthyt®ther. Compo%‘i‘fél@]‘-l X
thro be purely a or th% igt as ‘
RG R RB
HO OH PgO OH Pgo>- . C
Pre-formed nucleoside 2-1 2-2
PgO - Base . Pgo Base
Step 3 Step4 - Step 5
; X » X
. OH OH
R® Q . R®
PgO CH, j PgO CHs
2-3 2-4
PgO Base PgO Base
X S
" CHjy - CHj
PgO PgO F
2-5 2-6

Pg = Protecting group
Base = as defined herein (optionally protected)
X = as defined herein

R® = 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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WO

an anomeric mixture containing both a and 0 anomers in any ratio.
However, the 10 preferred anomeric configuration of structure 1-1 is P.
ten 2 indroduces the fluorine atom at the 2- position of the qJﬁ;fJ _
|u§5rql)(()%si|de. This can be achieved by treatment of the tertiary a c'(’)lhsézl{,mff ],2472
with a commercially available fluorinating reagent such as )
(chatbylprejna)siifitmifl doride: (RAST ot Dk stiwgeid saaiingtelgiques. The
apraqtic splvent such as tetrahydrofur qﬁc‘tﬁlg{ﬁ{%ﬁ’g, t@l&ﬂk & ferabl
df“[%ﬁ?é‘he? Brés ?a%??‘s néﬂ ei'yé%tc eer%istlry proceedsﬂ’v%th _inv%rr_%?gng?fqﬁe Ry
configusationiatiGiBuphdiisnstastin gyt nawndifmoxshiilp! (othy2rye taught
200 3147PCT/ 24.f ingfiranosidg)in SUGH B, sis > 3rd
AN I BTERP D A4 f o ARINBIANORISH, S Ui 30

s™down" in the intermediate rfbofuranoside 1-3. In
stap Hhihevotyoka @igtéltifig groups (Pg) can be deprotected and
reprotected to groups more suitable for the remaining manipulations (T.W.

GreeneThapaRCoMpWHiniinRrairvede wupthih Gradidisymthabis )’ -position
3rd ed., John Wiley & Sons, 1999). For example, be.”%é' ethi&s %Bné)l may tabl
beithfrideit B PEPRBIEINIHE I P8 e 2880 I R b sRIETH2E YR g Ry e ¢ @ sultabic

deRregiRd andianlass d With & SfaunBnassi dacilRde Tismovediong thgents are a
nucleoside of structuralhtf\/pe 1-5. Furthermgre, the anomeric position drid

(@ixhEancdisimetBpivy aflHaeacRs Yot A5FEH daydrde (a
coupliparaRation withihe, nuslaahane aiRRI4) ooevaral Bietinds fesagent, Dess-

anomeric manipulations are established to hp?%e skilled. in the art of

ainssiar ByorHB STBRERSTERG S SRR B iPdatfhent of the

alkyl furanoside (1-3, R = alkyl) with a mixture of acetic anhydride, acetic

acid, anfite catabytidlgmomtof suidresideid (Aetonly disfhempadkidried using such
struciure 1-4 where B 5 wit UANAk RGNSt IQHQg%é%fﬁﬂl M6mide, or
a?li%},%%l&p&%eﬁt Hrﬁa%/%leé@c?ﬁr\i/’erte t%ﬂgn acetate, benkzgo;ate, mesylate, e
tepyiierdnfiates ordosylhidrdos exbregendy iseiydirdean g Xhd L -chdaggform, or

1-hydroxyl by usi ' l-acid St
Shp OVl HOURRYUENG BITURETRRd ERRRIBAGOHRYBrucura

limited to Sulfuric acid, chloric acid, and hydrobromic acid or an
ofganitzalid consistfigred Bat kotditited @irifuctoatdtizlaciyvatetié -OH “up”
ag(i)gﬁand formic acid (at ambient 20 temperature or elavated

tempé%ﬁ%reﬁl.‘The reducing sugar could then be converted

The nucleoside of structure 2-3 can be deprotected and reprotected with a
number of protecting groups such as an O-acyl (alkyl or aryl), O-sulfonyl, or an N-
acyl (alkyl or aryl) Vfor the base. This optional reprotection step need not be limited
to protecting gfoups that function as chemical protecting groups. Other protecting
groups such as long chain acyl groups of between 6 and 18 carbon unifs or amino
acids can be introduced independéntly on the nucleobase or the sugar. The

protecting groups can serve as prodrugs of the active substance.

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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to the desired carbohydrate by treatment with acetyl c-hlofide, acetic
anhydride, benzyol chloride, benzoic anhydride, methanesulfonyl

wO mhforides riflic anhydride, trifyl chloride, or tosyl chloride in thecpresenog 12472

of a suitable base such as triethylamine, pyridine, or

dimethylaminopyridine. 25 The.nugleosi icﬂﬂléaggniﬁ corall§truct%dab

e AHEAP SRR MNSLRRRE F o 1-4"ilR TheE Spfroprrate E)%?sﬁylate)%ll cleoside of
Ruelechaselin e presanceohbsavis anidsuchias dinateirechivdeef structure 2-
titanium tetrachloride, trimethylsilyltriflate, or a mercury (Il) reagent

Br2) usually at an elavated temperature in an aprotic solvent
such as toluene, acetonitrile, benzene, or a mixture of any or all of these

solverftubgoIme yptbparprersdry o stipsirthd Moidcteatubrodeptalested by

9 f ; eisieaved falowina.established T.w. G d
é%%ra"l@%ﬁ%“rﬁémm%&?ojfi%“@&?w. 73 WO 2005/009)5%3@%h 9 reene an

PCINDSP0Y/(Pratretigrcereupn AP G aomipy i imatectird Gloufshm Wiley
@(r)%@n'cg@/nthesis," 3rd ed., John Wiley & Sons, 1999). 2. Modification of
a pre formed nucleoside Scheme 2 HO Base Pg0 Base Pg0 Bo Step 1 X

Step 2 X R6 R6 R6 HO OH PgO OH Pg0 C Pre-formed nuclepside 2-1
2-2 ng@a&‘%&ﬁ%%"‘gl%%g §’5‘°<“§Ft’egpgzi’ i “hg}&gﬁhglgg%fﬁg g of the.
@R&EFUQICHS pri3chid iR fRaseRy Quiese StapEify R QdleRb StdBiples in

Schemeé 1 and 2 above. These examples are of illustrative purposes, and are not

meant to limit the scope of the invention. Equivalent, similar or suitable 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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PgO F PgO F 2-5 2-6 Pg = Protecting group Base as defined herein
(optionally protected) X = as defined herein 5 RP = as defined herein The

wo Staing imaterial for this process is an appropriately substitutge-Ruaarot 2472

pyrimidine nucleoside with a 2'-OH and 2'-H. The nucleoside can be

~ purchased or 74 WO 2005/003147 PCT/US2004/012472 can be

prepared by any known means incl@ﬁhﬁ@?a%dard coupling techniques.
The _nucleoside can be optionally r(gtected with suitable protecting BnO
preferablyoMdth acyl or silyl growps, by mefAt¥és well known to o Of
WedintAe art, Atstaught by T.W and P.G!#.4\uts,

ps in OrgaanSynthesis, g John Wileg & Sons, Y CH
or pyrimidine nucleosigg can gpgn be oxidized atthe no F

2'-position with the appropriate oxidizing agent in a compatible solvent at
a suitable }enipefatuf to yield the 2'-modifi¢d nucleoside. Posgile 3-3

trioxide or other chromate reagent, Dess- Martin periodinan
ruthenium tetrgpgde/sodium pe&')irt\)dgate. The optioaldy protecte

2'-k%{.}g is then alkylatgd usjng suchsglkylating agen{s me Step5
trimethyHdmrninum, gp‘esium—bﬂmm; or sinMar rea
anhydrous solvent s rahydrofuran (THF), chlorofofm, or}15 diethyl

ether usually at temgeratufes below 0 'C. Compound&#?f the Structural
formula 2-3 are preferred to have the 2'(S) or 2'-methyl "dgwn", 2'-OH "up"
configuration. The nuct&8side of structure 2-3 can be deprotected and
reprotected withaad,number of protecting groups such as an O-acyl (alkyl
or aryl), O-sulfoyl, or an N- 20 acyl (alkyl or aryl) for the base. This

optional reprofiectiop step need not be limited
P P , P Bz = C(0)Ph

HO N O
o Bn = CH,Ph

CHa
3-6

Step 1: Compound 3-1 (7.7 g, 0.022 mmol) was dissolved in anhydrous dieth.ylr
ether and cooled to -78 °C. To this solution was added MeLi (30 mL, 1.6 M in
diethyl ether). Afier the reaction was complete, the mixture was treated with
ammonium chloride (1 M, 65 mL}) and the organic phase was separated, dried
(N2;S04), filtered, and concentrated to dryness. Silica gel chromatography followed
by crystallization from diethyl ether-hexanes afforded pure compound 3-2 (6.31 2).
'H NMR (400 MHz, CDCl): & 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); °C NMR
(100 MHz, CDCL): & 18.4, 55.4, 72.2, 73.4, 719.5, §0.2, 84.7, 107.4, 127.7, 1278,
127.83, 128.5,138.2, 138.3. |
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to protecting groups that function as chemical protecting groups. Other
protecting groups such as long chain acyl groups of between 6 and 18

WO nErEIgnits or amino acids can be introduced independentheom/th®oo4/012472

nucleobase or the sugar. The protecting groups can serve as prodrugs of

the actjve substance. 25 Step 5 introduces the fluorine atom at the 2' . .
positicEeR gie KRR, "ﬁu‘é’lg%gfﬁﬁaﬁas’%aé{%e(’gcﬁ? Wgplyeated with DAST
iteatemersms thereltiartadehompedatuith @hecwimgsoiallysastaitablat room temp
fluorinating, reagent such as (diethylamino)sulfyr trifluoride T)

BTy W R St SR RPLELAS i egiRofora 00 mL) and
chisrefbwikhdishtqreraeihane, b iplURNEhP ekl dhe siasehelipmistiked up in
proceeds 30 with inversion of configuration at the 2" position, That is,

b iyt oprgsty: ﬁg}%xw&ﬁﬂ?%?%?%ﬁxu@éﬁ%ﬁ@ﬁﬁwi gaye crude
BRI RIIDRIA QOIS T QNN was WS 2RABI0PIAP BT /SR04 01 PANRIR (400
the intermediate nucleoside 2-5. The absolute con%raﬂon of a

Medsidt b Sruttud 3B Ry itife tHe A Sott kB coftfiddihiddi dia 10-5, 5.4
nuglensisleqdf strciure 855 451(21R); Subsaauent!ys the nyctegsifas £b6 (m, 11,

structural type 2-5 can be deprotected by 5 methods well known to those

difellinrife a2 Hidgfta (d\RHe/ce 2 i), B- MW lls/ pftdchi, 729
SrRURS N Gligare JResse Riskedcoel). iley ¢ (®ops: 2999552 77.1,

following working examples provide a furthér understanding of the

ethdd &t _%%%r%%én@h@éﬁtidﬁa@%h%‘?-@iémﬁﬁﬁ?ﬁ&g}éﬁbrﬁ?ﬁ-g (d, J=32.0
ﬁ%@,’“ﬂ%'ﬁléﬁéc{ﬁﬁ% dand 2 ahoviergTheseexamples & fvr (100 Mz,

trative purposes, and are not meant to limit the scope of the invention.
EqiigiedtSsihfitaridh) suitable solvents, reagents or reaction conditions
may be substituted for those particular solvents, reagents or reaction

conditiras gescihge withow deparding framdneeengiabseape 9fAROH-FtOAc
method. 15 EXAMPLES Example 1 Synthesis of

Riroatsd sl ¢ drd) 28 BthgsIabreStdrtingthrbmiRe mixture was heated

to reflux overnight and then filtered through celite. The solvent was removed in
vacuo and the residue was dissolved in pyridine (~5 ml). To this solition was
added benzoyl chloride (0.22 mi., 1.83 mmol) and the mixture was stirred at room
temp overnight. The pyridine was removed #1# vacuo and the residue was partitioned
between CH,Cl, and sat NaHCQO; (10.0 mL). The organic phase was dred
(NayS0Qy), filtered, and the solution was concentrated to dryness. Column

- chromatography provided 0.350 g of pure compound 3-4. 'H NMR (400 MHz,

CDCly): & 1.53 (d, 36, 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, 2F,
J=24.1, 7.8 Hz), 7.29-7.36 (m, 10H); “F NMR (100 MHz, CDCly): § -7.5 (m, 1F).

Step 4: A solution of bis(trimethylsilyl)-N-benzoylcytosine (0.28 g, .77
mmol) and compound 3-4 (0.20 g, 0.5 mmol) in 1,2 dichloroethane (2 ml) and
toluene (Z mL) was treated with TMSOTE (0.15 mL, 0.77 mmol). Afier 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;SO4), filtered, and
concentrated to dryness. Flash chromatography followed by crystallization from

CH,Cly-hexanes afforded compound 3-5 (68 mg). mp 241 °C; 'H NMR (400 MHz,
78



Carbohydrate 76 WO 2003/003147 PCT/US20041012472 Scheme 3
BnO OMe BnO OMe Bn0O Of O Step 1 Step 20 OH BnO 0 BnO CH3

wo BRQ31 (mainly (3) 3-2 NHBz 3-3 ~N BzO OMe BzO | N3@,5{&Ri3: R 12472
Step 4 O Step 5 CH3 ~ CH3 -~% BZO F BzO F 3-4 3-5 NH2 N Bz =

C(O)Ph HON O pBn =CH2Ph CH3HO F 3-6 Step 1: Compound 3-1
@0CY,)0 . DA2daniol 3 Was disdevEd)iniarhydioudldiétnyl 5 BtRet Bid doble@rp d,

to -78 C. To this soluti add el in,giethyl .
Aﬁe%ﬁegréa%??%%%;és@émp étgrfﬁgz%x%uére W sLS tir%ﬁst(e%’wlltlﬁ’ g?n:yrr%r%% 6 Hz),
eoride (HM; 65 b e d138-otganimphaEs . Waddsehartied ~dpi8diz), 8.07-8.11
(Na2S04), filtered, an n r d . Sl |

SRrorha ?g;ﬁﬁy%ﬂbv&mﬁy@;ﬁﬁﬁgﬁ'ﬁe%%f%é&éxanes

afforded pure compound 3-2 (6.31 g). 10 iH NMR g400 MHz, CDC13): 5 )
5 1.40 (St@&145; 3@angsosr), BHEAQANEHOP2 pmpl) was dissolved in’ methanolic

ammonia and stirred at room temp for 48 h. The solution was concentrated to
dryness and chromatographed (Si0;) eluting with 1:4 EtOH-CH,Cl,. The yield was
about 12 mg of pure (2'R)-2"-deoxy-2'-flucro-2'-C-methylcytidine, 3-6. 'H Nl\/IR _
(400 MHz, DMSO-de): & 1.16 {d, 3H, J = 22.0 Hz), 3.61 (dd, 1H, J=11.6, 5.2 Hz),

10 3.60-3.83 (m, 3, J = 10.5, 5.4 Hz), 5.24 (s, 1H, exchangeable with D,0), 5.59 (s,
1H, exchangeable with D,0), 5.71 (4, 1H, J = 7.3 Hz), 6.08 (d, IH, J = 19.0 Hz),
7.24 (4, 1H, J = 17.7 Hz, exchangeable with D,0), 7.87 (4, 1H); ¥F NMR (100
MHz, DMSO-dg): 8 4.13 (m, 1F).

Example 2

15 Synthesis of (2'R)-2-Deoxy-2'-Fluoro-2'-C-Methylcytidine  Starting Jrom
Cytidine
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6.89 Hz), 3.57 (dd, 114, J= 10.3, 3.88 Hz), 3.84 (d, 114, J= 7.3 Hz), 4.03
(m, 1H), 4.48 (s,IH), 4.58 (m, 3H), 4.83 (d, 1H, J= 11.6 Hz), 7.31-7.36 (M,

WO 200349313C NMR (100 MHz, CDC13): 5 18.4, 55.4, 72.2, 73.4CT9(5:2801812472

84.7,107.4,127.7,127.8, 127.83, 128.5, 138.2, 138.3. 77 WO
2005/003147 PCT/LJS2004/0 1 24P7(§3e8t%p 2: Compound 3-2 was
dissolved in CH2C12 and was treated with 5AST (4.0 mL, 30.3 mmol) at
room temperature. The solution was stirred at room temp overnight. The
so-obtained mixture was poured into sat NaHCO3 (100 niL) and washed
with sat NaHCO3 (1 x 15 mL). The organic layer was further worked up in
5 the usual maihimer. Silica gel chromatography ({#£tOAc-hexanes) gave NHBz
crude compodnd 3-3 (0.671 g) that was suffici pure for the next step.

'H NMR (4D Mbiz, CDC13): S 1.43 (d, 3FI, JF 22.§ Hz ), 3.35 (s, 3H), | \/"i
9 (dd, 1 7%_ = 405,41 Hz), 3.87 (gd, N
5 Hz), 426, 2H. U= 6.9 H}p4.66 (d, 2H, :
J=8. 72 (d, 1 S Hr). 7. ) 786 (M, 1OH)-mE N
(100 MH=—€DC13): S 17.0 (d ~552 77.1, 73.4,73.8, %3,

2 (b= Hz)o®06.8 (d, J=32.0 Hz), ~©  ©
127.7,127.8,128.1, 128.3, 128.5, 128.6, 131.8, 138.3; 19F NMR (100 42
MHz, ﬂi‘i%): S -8.2 (m, IF). Step 3: Compound 3-3 (0.39 g, 1.1 mmol)

was dissolved in 1:2 EtOHﬁE (z)Ac 15 and treated with Pd/G (:0.1 g) and
cyclohexene (-l mL). The mpixture was heated to reflux overpight and then

filtered through celite. T ent was removed in vacu the residue

was dissolved in pyriding (-5 fnL). To this solution was a ded/&r&zoyl
chloride (0.2ZHmL, 1.83 ) dé&wixturé S stirred agfoo terg{p s
ovetsight. The pytidinewas remov Vﬁcuo and{th idue was _ ='eP
partltlon% 20 betwgen C2082 and sat NaHCO3 (40.0 ml¢)-FHe organic
phase was dried (Na2SQ4), filtered, and the solutio was lconcentrated to
dryness. Column *ﬂﬁrom%graphy provided 0.35085%f qué"?:ompound
3-4.'H NMR (400 MH&3 CDC13): S 1.53 (d, 3H, J= 22444Hz), 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, IHHB=z 9.9 Hz), 5.64 (dd, 214, NH,

N =N

LA [
BzO N O HO
BzQ F HO F

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 vacue at room
temperature gave the N benzamide (140.6 g, 98.3%). A portion of this material
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25J=24.1, 7.8 Hz), 7.29-7.36 (m, 101 ); 19F NMR (100 MHz, CDC13): 6
-7.5 (m, 1F). Step 4: A solution of bis(trimethylsilyl)-N-benzoylcytosine

WO %@%‘3091407'77 mmol) and compound 3-4 (0.20 g, 0.5 mmol) i 42 04/012472
ic

loroethane (2 mL) and toluene (2 mL) was treated with TMSOTT (0.15
mL, 0.77 mmol). After most of the starting material disappeared as judged
Ipy3P13Cs, 160 ntich) was disetdetb iroeni Bl eampyiissed Witk \datkep freated
5 mL), bring (1 x 5 mL), dried (N Jifillersd (el canceptiatedhis) at
ar e)gg_%f%éﬁrgh?b%go%%aﬁﬁf ?gﬁ%gvﬁ%%?gﬁyst(allization rom ) at room

GipC I PHeesaingsraficrd stroahmsounth 3B FAEY. PasRIht; ThmRture was

400 MHz, .78 WO 2005/003147 P o -
PP CF e e OB TS {‘*i’ié‘?’%ffi%z),ﬁf??%%@? 1500 ml).
Thehia)idb B89 {sltheatdd JtoRIOAL (1D 19. Bed(deshedd vath si}fg 2 p)) mL, 0.05

J= 15.9,Hz), 7. 38:%.6 7 = - 5300,
S B G, 4 6 i SRR s P 4l a9
(fittetEy, Brstep Gotoedpouny®:8 (40ompormb Inhidi vd Sdiekdal v isolated
methanolic. ammania Stir -for 48 It. The solution was
c?gr?cvgl:?ea%ga%m ryr?é%;galﬁlé) %‘ggﬁgjﬁgﬁ?&%ioa eluting with 1:4
EtOH-CH2C12. The yield was about 12 mg of pure .. ] c
2R 246D SRR SRe A el iy THI (122
PYISQuefdidud dfistsl (B0, 9m22 2 Hah! Biods (adictHind-id Bs8lRng spidGon was
3.60-3.83 (m, 3H, J=10.5, 5.4 Hz

), 2.24 (s,.1H, exchangeahle wi 0
s@Ye tbeaxeranglaliieantttr B20); 5.#?*%8??9%059“7_@9%%3?&%%;3 1r§,p, 0.64
I5 0.0, 2k 1 2 i o HhnliueX chanaeabiv it 2R 0Nirf ikt een -20
11-1); 19F NMR (100 MHz, DMSO-d6): 6 4.13 (m, 1F). ,Examgle 215

SghthdsisSof (21RY-2 DeatiEn wishraspyd e HRGIFMEIS ARG en 16 moD)
%géﬁéﬁ%\{f\épﬁo&%ooﬂé ZIB&T%%%Q%%Ké raehemeA N dissolved in
EtOAc (500 mL), and the resulting solution was washed with H,O (3 x 400 mL),
dried (N2;SO4) and the solvents were removed in vacuo to give a yellow solid that
was purified on a silica gel column cluting with a stepwise gradient of Et,O (0-60%)
in hexanes followed by a stepwise gradient of EtOAc (50-100%) in hexanes. The
crude ketone so-obtained (~192 g) was crystailized 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 sohd.

Step 3: Compound 4-2 (48.57 g, 8.26 mumol) was dissolved m 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 exclusioﬁ of moisture, the residual foam was dissolved in anhydrous
diethyl ether (1.03 L) under argon. The resuiting 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 NH4C1 (500 mL) was added slowly. After warming to room
temperature, the mixture was washed with 0 (2 x 500 mL), dried (N2,504), and
then concentrated to dryness to give 2 brown foam (~60 g, >100%).
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I~NHON-LOONOON Step 1 Step 2 TIDPS T14- HO OH\O OH O
0 Cytidine 41 4-2 NHBz NHBz NI ~N L HO N'0O Step 3 O Step 4 O Step

WO 205¥3'1&)H HO CH3 BzO CH3 B Z0 4-3 4-4 NHBz NH2 N RCBYO2PHE012472

HONO Step 6 4CH3 O CH3 BzO F HO F 4-54-6 TIDPS =

1,3-(1, - isoprapyldisiloxanyli . engi

oy tne IS F RO BASIELO A WIOTRGIS G bohh SR SAI R4 ¢ of
(oapound %82 ot cainbintisturedwasosurs(A2ddm Yehhparalreses digsolved
h. S in: ress [ ed-wi .
Hlle@y&gygﬁaﬁ%%%}ﬁe% wﬁl&zsgcarﬁ%ec esidue Wasoditysae it sotution

e resulting solid was collected by suction filtration and
was had sdifiRidtHASthan]2 % ROdordLIFFurtiher spyingnirmvasclivrad rloieom temp

g%:g.:?aﬁl’ﬁg%&%‘&etl%a‘ﬁ%}ﬁﬁepvwseﬂé&‘@ﬂd@iﬁﬁ%ﬁg 0e8-G40- £) BRH'ODREMSed to
dryness. The powder was placed on a silica gel column packed in CH,Cl,. Elution
with 1:7 EtOH-CH,Cl, afforded a dark waxy solid that was pre-adsorbed on silica

gel (300 g) and chromatographed as before. Compound 4-3 (46.4 g, 53.0 % from 4-

2) was isolated as an off-white solid. 'H NMR (DMSO-d¢): & 1.20 (s, 3H, CH3), -

3.62-3.69 (m, 2H,), 3.73-3.78 (m, 2H,), 5.19 (t, 1H, J= 5.4 Hz, OH-5), 5.25 (s, 1H,
OH-2Y), 5.52 (d, 1H, J = 5.0 Hz, OH-3), 5.99 (s, 1H, H-17), 7.32 (d, 1H, J = 5.8 Hz),
7.50 (W, 2H, J = 7.7 Hz), 7.62 (¥, 1H, J = 7.3 Hz), 8.00 (d, 2H, J = 7.3 Hz), 8.14
(d, 1H, J = 6.9 Hz), 11.22 (s, 1H, NH). Anal. Calcd for Cy7H;9N304 + 0.5 H,0: 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, 013 mol) was dissolved in anhydrous
pyridine and concentrated to dryness in vacuo. The resulting syrup was dissolved in
anhydrous pyridine under argon and cooled tp 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 stiuring 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 n a
minimal amount of CH,C, and washed with satd NaHCO; (1 x 500 mL) and H,O (1
x 500 mL). The organic phase was dried (Na;SO4) and filtered, concentrated to
dryness and chromatographed on silica gel eluting with a stepwise gradient of
EtOAc—hexanes_(?lS—EO%) to provide compound 4-4 as yellow foam (48.5 g, 67%).
"H NMR (CDCl): & 1.64 (s, 3H, CHa), 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, 7TH, Ar),

© 7.57-7.66 (m, 3H, Ar), 7.94 (4, 2H, J=7.8 Hz), 8.05-8.09 (m, 4H, Ar), 8.21 (d, 1H,

J =73 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)
82



10

15

20

25

30

WO 2005/003147 PCT/US2004/012472 (139.3 g, 0.401 mot) was
dissolved in anhydrous pyridine (1.2 L) and was treated with

wo 2bo3relighloro-1,1,3,3-tetraisopropyl-disiloxane (141.4 mL, 0.4#& Trgs)omt /012472

room temp. The solution was stirred at room temperature overnight. The
mixture was concentrated to near dréng.‘ss in vacuo an %%ev %rat(g&i fon was
with teddenesigndzoand s TeRlRE AR WERS LR St ESD AL £4H)

apgeshed with G2 5 308AL 16:05 NinNaHE BR(Gi¥ovas pofaiLito said
The organic layer was washed dried (Na2S04), filterea, aﬂg evaghorateild

Rdifitest] Womobar wario gt 54 6B W iEBiatea 08 Xt *°

éd as a

feam g@&'ﬁ@%ﬁ withextfuehemaysificatoby Sitip2y S opounekdih286itng with
g, 0.40 mot) was dissolved in dr THIE %L 2 lfcr)ﬁll_‘z Aﬁltt?)ya%rg%%u MSQ:- 4 mo 241
(= Jex: 80X 2?‘1“]*1‘%%0‘4\)8@%%&2%8 A8 FERL RSO itiom WA Shequd P

b@"(’@g%ﬁ%&%&;}%ﬁ%ﬁw@@geﬁ mywilq;e,_ (99, ML DBHZTOH;), 4.64
was adde ropwise over minutes and the solution was stirr _
st g 100

ltwdBi /20 3G Ant-257e. tBr Dn s Bl it anhydtad i

3 1.6 mot) deg oyer 6 min7 The prudedeactipn g, J = 18.0 Hz,
gﬁ%ﬁ%ﬁ?\?ée%n@ﬁi-g\ﬁ?g?szfgfved in 15 EtOAC (Sg(?emlj)ﬂgnd th

sl ol AN maE Wased Rt O KadOmLs et (26842 07~

| th : . gi l I 1. AR alcd Ior
e L

S ofumn ing with a stepwise gradient of Et20
(0GR NsChexAreBOIoMetB R Aa Bieh s Ngradiénfiorefo ke ¢80 kdded >4 N,
[ }); xanes. The crude ketone so-obtained (192 g) was crystallized from
;?e rOleum ether to give 20 ketone 4-2 (138.91 g, 57.5% from cytidine) as

a white solid and 22 g of unreac start] aterial, 4-1, as a yellow .
solid. s&ﬁ&:ﬁeoﬁﬁﬁaﬂa@-ﬁiggf%og fég_%qnﬁ] it giwwé%s suSpeaded it'methanolic
aphyaus LOlURNE §648Q Nk dRGkibe salvent wapeerhover mmiglcucTkittsolvent

exclusion of moisture. The residue astthegt{lurtgfe 1dri(32%inl\fe?c&1n% Q
pUR TR Sioth &P SR 58 WRRCLHES SREUSIoN of moistute, the’residua _
foam wasdissolrad inpdydedsr dethyletdeolo08dilicmger eryom Gpasked in
resulting solution was cooled to -78 C ,u rgon a Li(1.6/M, 4
ek R T e e R

GRgASIOTPlatCHIR, MiRtiresntasistirddori@ ttians zerGimgadbeyroduct,

1ﬁ¥tr21|:;|)?1(%}|11§g)1(1)g(;)hr2|_ XV ?L?na(%gg,(j a?llg Vi’%pﬁﬁﬁ‘?{a‘{‘{%ﬁ”ﬁr&%}%5?&%@@ compound

4-6, 2.18 g (76%). 'H NMR (DMSO-de): 81.17 (d, 3H, J = 22.3 Hz, CHj), 3.63
(@d, 18, J = 2.7, 13.7 Hz, H-5", 3.70-3.84 (m, 3H, H-3', H-4', H-52), 5.24 (app s,
1H, OH-3Y), 5.60 (d, 1H, J = 5.4 Hz, H-5Y, 5.74 (d, 1H, J=7.71 Hz, H-5), 6.07 (d,
1H, J = 18.9 Hz, H-19, 7.31 (s, 1H, NHy), 742 (s, 1H, NI), 7.90 (d, 1H, /= 7.3 -
[z, H-6). '"F NMR (DMSO-dg): & 2.60 (m). Anal. Caled for CioHiFNsO4 * 1.4
H,0: C, 44.22; H, 5.95; N, 14.77. Found: C, 42.24: H, 5.63; N, 14.54. Compound

I»adsorbed

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 HCL. 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 (4, 3H, J = 22.6 Hz, CHs), 3.65 (dd, 1H, J=12.3,12.7 Hz, H-5", 3.76-3.90
(m, 31, H-3', H-4', H-52", 5.96 (d, 1H, /=17.3 Hz, H-1%), 6.15 (4, 1H, J= 7.9 Hz.
H-5), 8.33 (d, 11, J = 7.9 Hz, H-6), 8.69 (s, 1.5H, NH), 9.78 (s, L.5H, NH). oF
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30 temperature, the mixture was washed with H20 (2 x 500 mL), dried
(Na2S04), and then concentrated to dryness to give a brown foam (-60 g,
WO 2008095481 WO 2005/003147 PCT/US2004/012472 The reamtioniseas/012472

performed two more times using 37.62 g and 56.4 g of compound 4-2.

ombi rude products (128. . N,were dissolyed . i .
R B R8T VT cdsid Sk 14 G g e o621
splution Masl addeadBAR(38419,51091 W) it PAIF). The solution was
stirred at room temp 5 for 0.75 h and the mixture was treated with silica

gel (750 g) and concentrated to drw powder was placed on a
silica gel column packed in CH2C12. Elution with 1:7 EtOH-CH2CI2

afforded.a lid was pre-adsor 1o 0| i o
N T R e B s AR by from o
2) was isolated as an off-whit€/dolidpatRRIR(EDFISO-d6): 5 1.20 (s, 3H,
CH3), 10 3.62-3.69 (m, 2H,), 3.73-3.78 (m, 2H,), 5.19 (t, IH, J= 5.4 Hz,
OH-5'), 5.25 (s, 1H, OH-2), 5.52 (dStheme 5.0 Hz, OH-3"), 5.99 (s, 1H,
H-I'), 7.32 (d, 1H, J= 5.8 Hz), 7.50 (Pt, 214,J=7.7 Hz), 7.62 (Pt, I H, J =
7.3 Hz), 800 (d, 2H, J = 7.3 Hz), 8.14 (d,@H, J= 6.9 Hz), 11.22 (s, 1H,
NH). An Calqg for CL17H19N306 0.5 H
Found“f, S5H.21%H, 5.47; N, 11.33. 15

0.13

d u= vacuo. The resulting syrup was dissoljed in anhydrous ©

pyridife ursler argon sag tooled to/b C irring. Th&tdsrdwn solutipn ')
: ' 0.250mol) ropwover s

3 irrihig comtinued for 1.5 h wherekW\

TLC 29&howed no remaining starting mé&terial®®he mixture was &

quenched, by, theaddition of water (5 mL) gnd concentrated to dryness. 5.2

The residue was dissolved in a minimal amount of CH2CI2 and washed

with satd NaHCO3 (1 g1500 mL) and H20 (1 x 500 mL). The organic

phase was dried (Na2$04) ﬁnd filtered, concentrated to rynegs and

chromatographed %ilic gel eluting with a stepwise FadieRt 0§25

EtOAc-hexanes (25 i -4 as%ﬁell %m (48.5

(MN1H, H-4),

O

Step 5

OH
HO CHy AcO CHs
5-3 5.4
ci cl
= N ~d N
SH PH
AcO. N Ho_ N
Step 6 '
0 l :o:l
CHs » CHy
AcO F HO F
5-5 5-6

TIDPS = 1,3-( 1,1,3,3-Tetraisopropyldisiloxanylidene)
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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),

w0848k J= 7.3 Hz). Anal. Caled for C31H27N308: C, 65. %%éz&%mum

N, 7.38. Found: C, 30 65.59; H, 4.79; N, 7.16. Step 5: Compound 4-
(7.50 g, 0.013 mol) was dissolved in anhydrous toluene (150 mL) under

argon arstemdledhs DEEondes b-chipTapPuTiBCgRRRlS> 62 1§@. 11.09 mmol) was
2002/003444 B eyaﬁert 404247 BowasagdadislondyirneinecaliRg with 1,3-

bath was remov € addition was complete. Stirring was

cattinoag fdn3.B-taichignprabilrisitexapsrbaS i sdi 7RiareadlBa 00 mppder an
and washed until ga | v
e e e g et
Withé ﬂnltErt@AfeShemmrﬁYq:dldaNasal dovgesE6i8uraipuissspled i a minimal

\évgl‘.}% s orcé'lﬂ'ig %@%@Q&W%CH(W%@%%%%JK&?J@&[C% (5%,

1H, J="3.44, 12.9 Hz, H5)),'4.73 (d
J3 @)Eﬂﬂa leepngmqwetma;:dxzed (N8O, Hiao), 35 qerperigtto dryness

BB B GTHES s B R PR wivon
8 ﬁmﬂas,palﬁﬁwamgmmmmoﬂa) :68130(n]).. Mwém @aﬂHd f603-4. 18 (m, 3H),
A3 0 S g B LS b dind Bs 1, b A 06 T B

in methanolic ammonia (ca 7 N, 150 mL) and stirred at room temperature

overnighBigma s&Hpamoundid fdrhdved Afarmeed ovay sbisiekers wdry THE (35
tﬁ)’in %&lmg‘ Pnvand REe1adagrbec @@quﬁﬁl@g 9eks Theiwhite Pangletsulting

was placed onto a silica gel column ( acked in CHC13) and the column

wesleliore o ovitrobedEeOP i eop A% e 1795 GO HHerdreafiy 259y dride (3.06
EIQH 1 GHGhnFouseniaionpiihe taclianscaniaining e MR was stirred

filtration through a 0.4 m disk, and lyophillization from water afforded

Cchmwn&% Aeng 185°F 6062 brs RRYDNISOEYogs tugthylaping €8.08 mL,
2?55” ééf ﬁva%s %1%1?03’51 A fed: ddd é}'&dé&e‘%&u%z? Qo8 (A ée"co;ne 5.2 was

app s, 1H, OH-3Y), 5.60 (d, IH, J=5.4 Hz, H
5 dias(dy&d-metﬁ@ﬂzﬂH,a}uBtbq: (@sultmg solut:on was washed WLth H,O0 (2 x50

mL), dried (Na,8Q,) and the solvents were removed in vacuo to give a yellow solid
that was purified on a silica gel column eluting with a stepwiée stepwise gradient of
0-50% petroleum ether—diefhyl ether afforded compound 5-2 as a mixture with the
corresponding geminal diol. The glass was dissolved in CH,Cl; and stirred over an
excess -of MgSQy for 36 h. The mixture, free from the geminal diol, was filtered,
and evaporated to dryness to afford compound 5-2 as an amber glass (7.0 g, 97%).
11 NMR (CDCL): & 1.01-1.13 {m, 24H), 4.09-4.22 (m, 3H), 5.55 (d, 1H, /= 9.6
11z), 5.80 (s, 1H), 8.19 (s, 1H), 8.61 (s, 1H).

Step 3: A solution of compound 5-2 (7.0 g, 13.26 mmol) in anhydrous
tetrahydrofuran (45 mL) was cooled fo -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 NH,Cl
(50.0 mL). After warming to room temperature, the mixture was washed with H,O
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1H, J=18.9 Hz, H-1"), 7.31 (s, 1H, NH2), 7.42 (s, 1H, NH2), 7.90 (d, 1H,
J=7.3 Hz, H-6). 19F NMR (DMSO-d6): 6 2.60 (m). Anal. Calcd for

WO 2@50edF'NN304 1.4 25 H20: C, 44.22; H, 5.95; N, 14.77. Feawtid2004/012472

42.24; H, 5.63 N, 14.54. Compound 4-6 (0.10 g 0 386 mmol) was

(Z?z?ﬁvft{}%d ﬁ%ﬁj’ talfyl%fb vc\jlll?h lV' ég%v%é%aerﬁfyvaag%rown foam

(smcg\}eﬂdnwa@d&ﬁnddhmre&dhngxmyiﬁllmﬂ@ frothteeptedud tEtOsp kaiion of

P D RS PR SR « o

todap HZ HA- &)ﬁﬁ%ﬁa@&tx{rﬁ@d&i‘ﬂ b8y, (g for-3h) ER@iithatsy] Jo dfBess, and

e b e f iR S B e S0

PCTIUS2004/012472 NMR (DMSO-do): 6 1.69 ( ql:i) Anal. Calcd for
CtoH14itRIRda [Homrovas 523 9481 £ . 6pammoth g dissalved iy pyndme 3

QIEF? éﬂd]tf‘eagedEWpigeﬁcSXHfﬂﬁﬁﬁ@@ 38 mL, 4.08 mL) at room temp. The
)-6-Chloro-2'-Deoxy-2'-Fluoro-2'-C- Alethégurlne Starting fi om 6- 5

@m@pmm Ripsdice. swmericioeiCh 200 VR ety sbgen was
n%e%[?ﬁéldct)o% gsls QiR Rea vﬁk@%ﬂ“&@lﬁ%ﬁ@ﬁlﬂmﬁﬁa water (5 mL)
loropurine riboside 5-1 5-2 CI CI HO N N AcO N N Step 3 O Step
@gtgﬁggmgﬂa@qq was further washed with water (2 x 10 mL), dried (N32804)
filtered, and evaporated to dryness to give compound 5-4 as a foam (0.450 g,
91.0%). 'HNMR (CDCl3): 8 1.39 (s, 3H), 2.15 (s, 3H), 2.21 (s, 3H), 4.27 (m, 1H),
4.49 (dd, 1H, J=42,11.9Hz ), 457 (dd, 1H, J = 6.16, 11.9 Hz), 5.14 (d, 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 confinued for 1 h and the mixture was poured into satd
NaHCO; (100 mL) and washed until gaé evolution ceased. The organic phase Wég
dried (Na;SOy), concenirated, and purified by silica gel chromato graphy eluting with
30% Et,O-petroleum ether gave pure 5-5 (0.028 g, 27.9%). 'H NMR (CDCly):
§ 1.24 (4, 3H, J = 22.8 Hz), 2.20 (s, 3H), 2.22 (s, 3H), 4.414.55 (m, 3H), 4.47 (d4,
1H, J=9.2,22.0 Hz), 6.37 (d, 1H, /= 17.6 Hz), 8.45 (s, 1H), 8.82 (s, 1H).

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 gradie_nf
of Et,O/methanol (0-5%) to afford compound 5-6 (0.010 g, 70.9%). '"H NMR
(CDCls): @ 1.23 (d, 38, J = 22.4 Hz), 4.04 (dd, 1H, J=2.11, 12.5 Hz), 417 (dd,
1H, J=15,9.2 Hz)), 425 (d4, 1H, /= 1.9, 123 Hz), 4.61(dd, 1H,/=9.2,22.3 Hz),
.6.37 (d, 1H, J=17.3 Hz), 8.70 (s, 1H), 8.78 (s, 1H).

86



10

15

20

~ -20 C and -15 C for

HO CH3 AcO CH35-35-4 CICI CIN~ACONNHONN O Step60
CH3 CH3 AcOFHOF 5-55-6 TIDPS =1,3-(

wo IndsBB3iFetraisopropyldisiloxanylidene) 84 WO 2005/003147 PCT/US2004/012472

PCT/US2004/012472 Step 1: The nucleoside, 6-chloropurine riboside,

(3.18 g, 11.09 mmol) was dissolve%;pm%n@ggrrous pyridine (300 inf.) and
was treated dropwise with 1,3- dic -1,1.3,3-tetraisopropyl-disiloxane

(4.08 mL, 12.75 mmal) at 0 der rgon. afmpsphere. The solutio P
AL TRk ok B o DR el R MR R -6
concentrated to neghynespinsastdehsealidd-ddeairiminiad amount of
chloroform, and washed with HCI (100 mL, 0.05 N) and NaHCO3 (5%,
100 mL). The organic layer was driag§bae304), filtered, and evaporated
to dryness to afford compound 5-1 as an amber glass (6.10 g, >100%)
that was used without fyrther purification. 'H NMR (CDC13): J{;0&1.13
(m, 24H), 4.03-4.18 (m,3H), 10 4.58 (d, 1H, J= 5.2 Hz), 5.01 {m, 1H), 6.07
(s, 1H), 8.31 (s, 1H)\8 w Step 2: Compound 5-1 (R
mmol) was dissolved in drif THE (35 mL). Anhydrous DM Q . ,
72.06 nunol) was ad \g nd the resulting solution W@g,c00 d1to between
-20C and -15&% oroaceti¢ anhydride3,@6 mL, 21.6%ymmal) wds
added dropwise ov ufes and the-setdtim-was stirr %

th anhydrous triethylami
57.92 mmol) was addéd over 20 min. The crude reaction
ketone 5-2 was digsOed ifh Et20 (25 mL), and the resulting solution was
washed with H20 (2 x 305mL), dried (Na2S04) and the solvergtg were
removed in vacuo to give a yellow solid

Step 1: Compound 5-5 (0.100 g, 0.26 mmol) was heated in a pressure tube
with methanolic ammonia (ca. 7 N, 25 mL) at 80 °C for 12 h. The crude reaction
was pre-adsorbed onto silica gel and purified by column chromatography eluting
with a stepwise gradient of Et,O-MeOH (0-5%). The impure product was converted
to the hydrochloride salt by dissolving the compound in a minimal amount of
ethanol and treating the solution with 0.5 L of a 0.6 M HCl solution.
Concentration to near dryness gave compound 6-1 as off-white cyrstals (0.020g,
24.2%). 'THNMR (CD;OD): 81.19(d, 3H, J=22.3 Ha), 3.88 (dd, 1H, /=27,
12.7 Hz), 4.06 (dd, 1H, J=2.1,12.5 Hz,), 4.11 (app d, 1H, J= 9.2 Hz), 435 (dd,
1H, J= 9.4, 24.5 Hz), 6.35 (d, 1H, J = 16.5 Hz), 8.43 (5, 1H), 8.85 (s, 11).

Example 5

Antiviral Activity of (2R )-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
dimrthea 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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that was purified on a silica gel column eluting with a stepwise stepwise
gradient of 20 0-50% petroleum ether-diethyl ether afforded compound

wo tdsaesaimixture with the corresponding geminal diol. The glagsiwaSoo4/012472

dissolved in CH2CI2 and stirred over an excess of MgSO4 for 36 h. The
mixture, free from the geminal diol, was filtered, and evaporated to

dirssEoharHiEs Asimat 5192h SAIANTBEPBRENEIS (" ot) LR A 4

C iR M ksl it Hode 19%AuaR: (RecBbbiod. B (de Wepllcod. B1CH RNA
Hz), 5.80 (s, 1H), 8.19 (s, 1H), 8.61 (s, 1H). Step 3: A solution of

dGraprundS-A(70eg 13ineienmed) FPARPYROIS. (ar dHyeroRking @asmached at
was soaled g 78 Guithysiiring Hades Bm AR - ABRGINREE, Tavben indication

solution was added methyhnagnesium bromide (15.85 mL, 3.0 M in ethyl

athéry trbihiliesyoudecs 80 ealhnperisdymersstiy focHAmetifon spiagdoxicity
;‘x;ltah?]lg E%PQ( Lot Qnyes Ausachediby e saeiwaddiian.ofiaduseysc], value.

. After warming to room temperature, the mixture was
\Bastd dmibizdd 20185 ¥Es 200810081 FEU RO TIWS 20041080 470c¢ula0oxicity, of

mL), dried (Na25Q4), and concentrated to.dryness to give a Qyown foa
PG A ke Aot (EHER N ofurBAFUED il AT ool (e iependant
seltition ObMBArfI&SMC VN Seluisadrof i aestgtatitbdte@ Rpb-deoxy-2'-
(0.85 mL) at ro temp. The, solutign was stirred at room temp for 2h, ..
B BT nd 6 U 5 2o et CRIP By gction of
GYRCANTIINUNdEra  39b9:50%) RSIa)) 40 GbrapouherapduicdBiigy ufl@es. ECq,
mmol) was dissglved in pyridine (3 a ated with acetic.anhydrigde
(GHSSHS Hﬁsﬁﬁﬁﬁtﬁfﬁs&mﬁ%ﬁé% AR b s ST S ﬁ%ﬁﬁp endant
foaifi aft@iovhigh zime2 taesgiutidhives? ‘cOneemidtaditindryRgas @bl shows the
treated with diethyl ether (10 mL. ter ( 10 The organic layer, .
OB HACHAE B BB i QR Ll Ay with
evdgyaied to dryness to give compound 5-4 as a foam (0.450 g, 91.0%).

'H NMR (CDCI3): S 1.39 (s, 3H), 2.15 (s, 311), 2.21 (s, 3H), 4.27 (m, 1H),

4.49 (dd['}lje'_%c]ci_'vﬁf of ](@}ﬁ-zz)dd% @dﬂ&&ogf'—@;]rﬁeﬁ%i%@@né% ik replicon
1H, J= 3.1 Hz), 6.25 (s, 111, 8.54 (s, 111), 8.75&1I:| .15 Step 5: '

cuHepbimersmizebiy, Trbsd mihs Bvas dikysifet hianhydpety-2-fluoro-2-C-
methylcytidine as well as 2'-C-methylcytidine and 2-C-methyladenosine are shown
for three separate replicon clones (HCV-WT (Wild Type), 9-13 and 21-5) as well as
two other clones (S282T and rRNA). The ECy values for (2'R)-2'-deoxy-2"-fluoro-
2'-C-methyleytidine were in the range of 1.6 to 4.6uM for the replicon clones. In
contrast the ECoq values for 2'-C-methylcytidine were in the range of 6.6-37.4uM.
Interestingly, the ECyq values for 2'-C-methyladenosine were comparable to those of
(2'R)-2'-deoxy-2'-fluore-2'-C-methylcytidine. The activity of (2'R)-2'-deoxy-2'-
fluoro-2'-C-methylcytidine and 2'-C-methylcytidine in other replicons fested is

shown in Table 2.

Polymerase Assay

Table 3 shows the potenicy 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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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

wo Rdiingmas complete. Stirring was continued for 1 h and thg preHR NAS 72

poured into satd NaHCO3 (100 mL) and washed until gas evolution

ceased. The organic phase was 20 dried (Na2S04), concentrated, and

purified by silica gel chromatography eluting with 30% Et20-petroleum

ether gave pure 5-5 (0.028 g, 27.9%). IH NMR (CDC13): 6 1.24 (d, 3H, J
T348k2), 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, IH), 8.82 (s, 1H). Step 6:
Compoynd W% 047 {H}@!Q%IW%EHSS%YW@RFQW@&@'-%MO-2'~C-

mL) and treated with a solution of sodium methoxide (3.6 mg, 0.67 mmol

imethelnanding weing T woRehandng SFetharisttethpWEr P fables 6 and 7.

"ff&f@'?%ﬂaf&@ deonsdagetigrRcid andehyomatosrapher e Slieadeihylcytidine
eluting with a stepwise gradient of Et20/methanol (0-5%) to afford

cord puRensteylostiing, 7. ovsychandim BHe taitpaipand lapk pLeffects on

a% 4 DL A0S LA 1 4 I5:20 L IR d Qs R Ml el B Qolideid 5 il of (2'R)-
23, 4.25(dd, 1H, J=1.9, 12.3 Hz), 4.61(dd, 1H, J=9.2, 22.3 Hz), 6.37 (d,

Bdgexy723iHoros2 rG @etbplogtiing, 1HPBe b OBD-5/opgiopcity analysis in -
R Xample,Syniesis QDBK, PBM, CEM, Vero, MRC-5).

(E%égé-é%gj@%%%%%—%’Cﬂ@e?hgggsfosine %ta_rting fi-oin 2R)-6ef0 )
Chyttsriodic Densgrzaiuope % (Efuathp srrmerstianie 4 i @il girpes tested

éﬁp i‘%)%"f@o 9%@%-@'«%&%@?@1@@@? v@ﬁ':@ Es220-Rrkhyi8Ridine. In
ompound 5-5 6.100 g, 0.26 mmol) was heated in a pressure tube
contrast is the relative toxicity of 2'-C-methyladenosine.

The effects the nucleoside analogs tested on human bone marrow cells is
depicted in Table 9. As shown, the ICsp values for 2'-methyl-2'-flucrocytidine were
significantly higher (98.2, BFU-E) and 93.9 (CFU-GM) as compared to 2'-
methylcytadine or AZT. Resulis show that 2-methyl-2'-fluorocytidine wds

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-Z'—ﬂuoro—Z'vC—méthylcytidine at various
doses. Intraperiineal 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"-
deoxyﬂi'-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-methyleytidine. ‘

Orher Antiviral Activity
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with methanolic ammonia (ca. 7 N, 25 mL) at 80 C for 12 h. The crude
reaction was pre-adsorbed onto silica gel and purified by column

WO 28Bsd3atdgraphy eluting with a stepwise gradient of Et20-M&OH{S2504)012472

The impure product was converted 10 to the hydrochloride salt by

dissolving the comp nd i | I 1570 el

solutlor$1 wi ﬁlﬁr% mL o? a %395@ solutlon C,Bérﬁqr%?glc?nn%%@ga?@%% 2

drythebsytdire conspowndin- Tadof-whitbleyrbens (theby agdithor) teHCV virus
CD30D 1.19/(d ) d 2.

[ oty e Sy S0 ey, dfnd Ko

Teityile @n&szif eslbrz)l;?@vss‘(u—umndﬂ)p@glﬂmm (s, IH), 8.85 (s,

1H). Example 5 Antiviral Activity of

(212)- 21 g0xs 2 UL CIMRNHEYRARRAHOY IR T AR 2-C-

anti-flavivirus activity of the compounds was determined as described 20
meBidyytdiet ab H@Hmumﬁd@mo%m“aﬁﬂow@&s@éﬁ#%ﬂ@ﬁlws including
ne rh ea,a nd hepalitis GVirysas.lq cuturen, MM@[@&@I and 2-C-
gehts?%%ﬂ%l %ﬁ%motherapy 47:244-254 (2003)). The compound was
msggﬂaa&mwsm)angrea%wzwmomﬁiﬁ mtmmgighﬂz\fw These_
ade t@etﬁgl e@??'%?%@?@éﬁﬁ&%ﬁi&t@f%c@@ 111&0&16 HCV
N 4 ays Incubation’resulted in dose-dependant reductlon of
replicon $¥@ehRNAsuFsgmez g TICV |sgsieisiction of replicon RNA (or
EC90 value) was reached at approximate % 2.5 M. Measurement of the

redCallent oBrrmmragsved heidaiébtitn ' Belicambadr i ot tpgxy-2'-

polymerases. Subtraction gf; this- geltujg{eggwld/ﬂye from the antiviral
values resulted in the therapeutlc |ndex line and EC90 value. Based on

paic bﬂILUIdlIUIIb I,Rl)v'il (EE) aéu%; corrected forc QU@r [OXICIIy,
ined.|F

of ‘approximately 2. lM Was HAEASBWS 8 methyladenosine
PonH VyﬁNA base onty

dose-dependant rg dgﬂf[ herepli
treatementwith (2'R)-2' y-2' 10 flubro-2'-C-methylcytidine. The viral

AV Was conjparfed 20the reductlbm& +dlidlar RNA legelst 0.27

(rihosomal RNA) th-60btain +haru|uu\.u ie ”3\7C "1‘2‘ es—FEC90 vePégsents the
&ggaﬂ\fél%oéentrclt%%%% at 96 hoursfollowing the dosejdependant
5-13 : 46423 13.0 0.7
- (subgenomic)

21-5 (full-length) | 1.6+:0.7 6.6 0.6

* Values represent ECoo (M)
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of (2'R) 2'-deoxy-2'-fluoro-2'-C-methylcytidine. Table 6 shows a
cytotoxicity analysis in various cell lines (Clone A, Huh7, HepG2, MDBK,
PBM, CEM, V& imkdIVihayaiB i ionestt A st e edh) was

greater than 75-100M in all.clones tested for :
(2'R)-2"-deoxy-2"-flidPRP derstiiyicytidide @s well as 2'-C-methieytidine.
n flaoro-2'-C- methyleytidine TP | methyladenosine
methyleytidine TP TP
Wild-Type NS5B | 1.7+ 0.4° 6.0+ 05 20.6 £52
77+1.2°
S282T 2.0° 26955 >100
8.3 4 2.4°

T Values determined using batch 1; ° Value determined using batch 2 and 3; and °

Value determined ﬁsing batch 2.
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Table 5: Summary of Antiviral Activity of (2'12)—2'—déoxy—Z'«-ﬂuoro—Z'-C—

methyleytidine
Virus (2'R)-2'-deoxy-2"- | 2'-C- 2'-C-
fluoro-2"-C- methyleytidine methyladenosine
methylcytidine (ECso, jiM) (ECao, 1iM)
(ECoo, pM)
BVDVnep >22 0.5 i.2
BVDVcep >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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fluoro-2'-C-methylcytidin e* Replicon (2'R)-2'-deoxy-2'- 2'-C- 2'-C-
fluoro-2'-C- methylcytidine methyladenosine methylcytidine HCV-WT Ib

wo $E200:24794.3 2.10.27 S282T mut. Ib 30.7 f 11.7 37.4:h 12. b1RR2& 12472
4.6 12.313.00.7 (subgenomic) 21-5 (full-length) 1.6 0.7 6.6 0.6 * Values
represent EC90 (AM) 90 WO 20051003147 PCTIUS2004/012472 Table
2: Activity of (2'R)-2'-deoxy-2'-fluoro-2'-C-methylcytidine and 2'-C-
methylcytidine in other Replicons (2'R)-2'-deoxy-2'"-fluoro-2'-C-
2'-C-methylcytidine methylahirifs ROEHH B EHHED0 EC90 1C90 (h'1)
(M) (AM) (M) GAPDH MTT GAPDH MTT Ib (Ntat) 3.8 >100 >100 27.2

X1AD#460 b (Btaf)(RRE 218033180 31.2+€300 >100 la 34.7%160 >100
35.0 >100 >100 (ppfa®rgR-Cemn-- - - gt Bidsy |b NSihyladenosine
Polymerase Assay|(1@gbyliv{RiR)-2'-d -2'-\-C- 2'-C- flugpo-2:-Cr
methylcytidine TP m@%la osine meetﬁg)é%?tft ine TP TP vﬁﬁ”g/ﬁe
NSSB 1.70.4' 6.0 §.5 28;6:15.2

CloneA >100 >100 37

Huh7 >100 >100 30

HepG2 75 >100 58

MDBK >100 >100

PBM >100

CEM >100

Vero { >100

MRC-5 >100

*Results determined using MTS assay.

Table 7: Mitochondrial Teoxicity Study

Compound mtDNA Synthesis Lactic Acid Increase
(ICs0, 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-methylcytidine at 33.3 mg/kg
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7.7::E 1.2 S282T 2.0a 26.9:E 5.5 >100 8.3f2.4" 5 a Values determined

usg'n/% batch 1; Value detennined using batch 2 and 3; and Value
5/803147

WOaO

etermined using batch 2. 10 91 WO 2005/003147 PCT/US2863/582W#912472

Table 4: Summary of Antiviral Activity of (2'R)-2'-deoxy-2'-fluoro-2'-C-

Neihyseyédine Virus Cell E
AM) (AM) (AM)_(AM)_Wes

LHmmitsPE EC50, NRa CC5¢9 \dk £6€DB0, NRa

Nile Vero.32.12.>10032 0

engue Vero 32/55

>4661>100 >100 >100 Typ

¥ ellow Vero 19/3.2 32/13-6200 %100

verinflutenza A MBCEK—>

K>100 >100 >100 >1(

00 >100>100>100(HIN
3‘ FI—%NZ) Influenza B MD

nftyenza A
CK 10 00 >100

>AQC7LQ0 Rlunovirus KB ;

>100->100-SARSCoV-Verd

>100->100->100->100--'N
A Av A4 LT oY L

5ROR100 >100 Type 2 VEEZer@2200 >100

R—=-Neutral- Red.-5

TL0tE 5: Summary of Antivil

AR vity of (2'R)-2'-deoxy-§“—?lﬁch}-Z'-C-

A4

MSEEYEGITEy VIrus (2'R)-2

rgoXy-2-2-C- 2T

21+11

Table 9: Effect of Nucleoside Analogs on Human Bone Marrow Cells

Compound (§-D-analog) BFU-E CFU-GM
ICso (nM)

2" fluoro-2"-C- 1982 93.9

methylcytidine

2-C-methyloytidine 20.1 3.2

AZT 0.08 0.95
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fluoro-2'-C- methylcytidine methyladenosine methylcytidine (EC90> FPM)
(EC90, M) (EC90, IM) BVDVncp >22 0.5 1.2 BVDVcp >1002 1.5 RSV

w0 20080003100 >100 HIVa >100 ND ND HBV >10 >10 ND Coraawngscd2oz.72

>100 ND ND ND = Not determined. 92 WO 20051003147
PCTIUS2004/012472 Table 6: Cytotoxicity Studies’ Cell Line J(2'R)-2'-de
o%ﬁéﬂz”*lé’liz'-c- fluoro-2'-C- methylcytidine methyladenosine
methylcytidine CC50, M CC-50, M. CC50, M CloneA >100 >100 37 Huh?
>100 >100 30 MEBRRZElernBdluEBK S TR Patidd TeqEfb of the
>100 Mero >100 MRC-5>100 'Results determined using MTS assay. 5

Base

r'o
F?fz.
Rs /CH3
1
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,
including a phospholipid, an L or f)—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 Hor phosphate; R! and
R? or R’ can also be linked with cyclic phosphate group;

R? and R¥ are independently H, Ci4 alkyl, Cy4 alkenyl, Cy.4 alkynyl,
vinyl, N3, CN, CI, Br, F, I, NOz, C(0)O(Ci4 alkyl), C(O)YO(C-
a alkyl), C(OYO(Crs alkynyl), C(O)YO(Ci4 alkenyl), O(Ci4
acyl), O(Ciu alkyl), O(Cy.4 alkenyl), S(Ci4 acyl), S(Ci4
alky?), S(Ci4 alkynyl), S(C1.4 alkenyl), SO(C,.4 acyl), SO(Ci4
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Table 7: Mitochondrial Toxicity Study Compound mtDNA Synthesis Lactic
Acid Increase (1C50, MM) (2'R)-2'-deoxy-2'-fluoro-2'- >25 No effect >

WO 390 Q?Ir‘f?ethylcytldlne 2'-C-methylcytidi ne >25 No effect > 334MUEP04/012472

Table 8: Preliminary PK Parameters in Rhesus Monkeys Following a

Single Oral Dose of (g@ 427 -2 -Guorethyleyiiding alR&,, acyl),

mg/kg 93 WO 2005/003 IUSZOO4/ 2472 Parameter Units Mean
fSDCXxM9.6t2.7 TS,,C,)aE%uiaélqii 2O oris-allKmib 42 QfCp2 slkpnyh, 0:S(Ci.

hours 3.9: 0.1 Bloavallagy&{y FeR &k 441 Airblg %kftest, ofabgéﬁ@@&m NH(CM

Analogs on Human Bone Marrow Celis Compound (/3-D- analog)

CFU-GM IC50 (PM) 2vidroMFiE: o8 3ken)d w&ﬂf@nyg NH(CM acyl),

2'-C-methylcytidine 2 0 /06314
PCT/erJg2(3)/003//c|)1|2§.‘72q~i1k/|é‘tl_ﬁ‘%/rj2 SEAARDL PR Hikoynyl, alkeny!

(2'R)-2"-deoxy-2'-fluoréng -oib iy ﬁﬂé%&d@l&(&uwt@ﬁwxw tha\, one to three

formula: R10 Base  pa1o0en (Cl, Br, F, 1), NO,, C({O)O(Cra alkyl), C{O)O(Cra
alkyl), C(O)YO(Ci4 alkynyl), C(O)O(C,4 alkenyl), O(Ci.4
acyl), O(Ci4 alkyl), O{Ci4 alkenyl), S(Ciu acyl), S(Ci4-
atkyl), S(C,4 alkynyl), S(Ci4 alkenyl), SO(C)4 acyl), SO(Ci.4
alkyl), SO(Cy4 alkynyl), SO(Cy4 alkenyl), SO(Ci4 acyl),
SO(Cy4 alkyl), SO{Ci4 alkynyl), SO(Cy4 alkenyl), 0:S(Cy.
4 acyl), OsS(Cra alkyl), O38(Ci4 alkenyl), NH;, NH(C,4
alkyl), NH(Cy4 alkenyl), NH(Ci4 alkynyl), NH(Ci4 acyl),
N(Cis alkyl)y, N(Ci4 acyl),, OR’; R* and R? can be linked
together to form a.vinyl optionally substituted by one or two
of N3, CN, C1, Br, F, I, NO,; and

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCHjs, OCH,CHs, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH;N,, CHoNH,,
CHNHCH;, CH;N(CHa),, 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 p-L) of

claim 1 or its pharmaceutically acceptable salt or prodrug thereof, wherein Base

is selected from the group consisting of:

R* - R?
a0 Y
N N’7|\R5 N/Ko
e i
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R RF CH3 R 2 5 wherein Base is a purine or pyrimidine base; X is 0, S,
CH2, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)2, wherein W is F,

wo SdeFant; R and R7 are independently H, phosphate, includdgegszo04/012472

monophosphate, 10 diphosphate, triphosphate, or a stabilized phosphate
prodrug, H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally suBstituted phenyl and lower acyl, all@?P, including
lower alkyl, O-substituted carboxyalkylamino or its peptide derivatives,
sulfonate estersheieiging alkyl or 15 arylalkyl sulfonyl, including
methanesulfonyl and benzyl, wherein the phenyl group is optionally -
substituted, a ligics Nnetiéclihg a phospholipid, an L or D-amino acid (or
racemic mixture), a carbohydrate, a peptide, a cholesterol, or other

Pharmaceuticas ageepiahie Igavngegradentysh waen.2o administeredt by, 1,
vivo is capable of providing a compoun wheteiri R is'H or phosphaté; =~ |

R2 is H or phosphate; G afl’ Ry $¥ chiial YR linkBhRwitiveyelicyl of Ci-Ce,
phosphate group; R2 R2' are | e I lkyd - C1~4

alkenyl, C1-4 aIIcynyI‘,Eé\lr}lclgq% n R%géﬁfd%g %egs }Ii,%(e)gz]fﬂg%%(é-]gﬁa I,ZI;(/;F)x as CF
C(0)O(C1_ 25 a alkybed @YE1Es MkyeryIpICtOIOE CoGikensh) as CH=CH,,

O(C14 acyl), O(C14 %%a%%%e:dgggkwngg 116‘9&y|;u§g§;}6§fq1§y@é such as

S(C14 alkynyl), S(C1 CI4acyl), SO(C14 95
2005/003147 PCT/US2HeA4I814 T -alkgiR rsodCTA-Igh s O yayl of Cr-Cs

alkenyl), SO2(C1A acgtlgdh 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,0H,
halogenated (¥, 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 aikyl 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.

3. The (2'R)-2"-deoxy-2'-fluoro-2'"-C-methyl nucleoside (§-D) of claim 1
or its pharmaceutically acceptable salt or prodrug thereof,

wherein Base is selected from the group consisting of (a) or (b):

R4

@ (b)
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S02(C1A alkyl), SO2(C1A alkynyl), S02(C1A alkenyl), 03S(CI- 4 acyl),
03S(C1A alkyl), 03S(CIA alkenyl), NH2, NH(CIA alkyl), NH(C1A alkenyl),

WO ME@INalkynyl), NH(C1A acyl), 5 N(C1A allcy)2, N(Cl_1$ aeylj&;S2004/012472

wherein alkyl, alkynyl, alkenyl and vinyl are optinally substituted by N3,

CN, one to three halo I Br )OLCt 3382

C(0)O(C14 alkyl), C K”é‘l n;ﬂ;“g[(%% é%galk%ﬁ# (C14

acyl), O(Cijt alkyl), O(Hlérﬁll{eﬁtﬁ)ﬂﬁ@lmm nsANH} alkyl), S(C1A
alkynyl), S(C1.4 alkenyl), SO(C1A acyl), SO(CI_4 alkyl), SO(CIA alkynyl),
SO(C1A alkenyl), SO2(Ct_4 acyl), S02(C1A alkyl), SO2(CIA alkynyl),

S02(C1A akkenyl), 03S(CI- 4 acyl), 03S(C1.4 alkyl), 03S(C1A alkenyl),

NH2, NF(C1A 4 a;b)ﬁ NHGLA 2R, thﬁiéng}lcam&oélh&%%%ﬂm of the
15 N(C1A alkyl)2, N{(C1A acyl)2 OR7; R2 and can be linked together
forforrna vinyl optionally substituted by one or two of N3, CN, CI, Br, F, 1,
NO2; and R6 is an optionally substituted alkyl (including lower alkyl),
cyano (CN), CH3, OCH3, OCH2CH3, hydroxy methyl (CH20OH), 20
fluoromethyl (CH2F), azido (N3), CHCN, CH2N3, CH2NH2, CH2NHCH3,
CH2N(CH3)2, alkyne (optionqggyosubstituteo@%ﬁ fluoro; or its
pharmaceutically acceptable salt onyprogyug thereof. 2. The
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl jaticleosige (3-D or (3-L) of 25 claim 1
or its pharmaceutically acceptabjg’s &%hereof, wherein Base
is selected from the group consistinghf R4 R4 | (\R3 1IN D I :RS "LC 96

wherein

Base is selected from the group consisting of

R4 R
1Y N
fif N/;kRS T/J%o
v i

(a) ' o (b)
Y is N or CH;

R' and R7 are independeﬁtly H, phoéphate, including monophosphate,
diphosphate, triphosphate, or a.stab_ilized phosphate prodrug,
H-phosphonate, includi\ng stabilized H-phosphopates, 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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WO 2005/003147 PCT/US2004/012472 (a) (b) wherein Y is N or CH: R3,
R4 and R5 are independently H, halogen including F, Cl, Br, I, 5 OH, OR',

wo sscoReNH2, NHR', NR'2, lower alkyl of CI-C6, ,halogenatef%(lFUngﬁ[012472

1) lower alkyl of CI-C6 such as CF3 and CH2CH2F, lower alkenyl of
C2-C6 such as CH=CH2, halogenated (F, Cl, Br, 1% lower alkenyl of
C2-C6 such as CH=GHEMBECRIBT afFaHabH) %WBgaI%"?H?I ofhich  when

C2-C6 10 such as C=CH ;halagenaled 4F, . B AM@ gf@%m ound
C6, lower alkoxy of CI-C6 such as CH20H and halogenate

(F, Cl, Br, 1) lower alkejgefioR CB, @(92&51110@{@)‘2#? &o*ﬂﬁizocérqﬁmﬁ*e
CONR'2, CH=CHCOZh, \ChI=CRGQPER 180&dlwi &5 aQRiirpalhe sroup;

substituted alkyl of CI-C12 (particularly when the alkyl is an amino acid

residue), cyclo il %J'Qﬁ;!;%gd}?” ny, C6.

substituted Iow%r Xaﬁ (::-%yl 0 %(2 @g e(a){, %Eiz%ng?gi gij%éfgj;ggé al%%i;?%g?z ?(}:rl

The (2'R)-2'-deoxy-2'-flugloi$, y | lai r i

pharmaceutically accepgﬂgﬁz 8‘3@ edrug @@:B S‘ffké%yl) O(Crs
isti

selected from the group g of a or( \I \<

NC (a) (b) 97 WO 20@5@0@@1@@&%2@@0&2&%@% wiarein®ils S(Ci4

H, R2is OH, R2.1s H, RS g, 4 alicyny), S(Cru alkenyl), SO(C1s acyl), SO(Cis
alkyl), SO(CM alkynyl), SO(Cy4 alkenyl), SOy(Ci4 acyl),
SO(C1.4 alkyl), SOx(Ci4 alkynyl), SO2(C,4 alkenyl), O35(C,.
4 acyl), O38(Ci.4 alkyl), O3S(Cy4 alkenyl), NH,, NH(C;4
alkyl), NH(Cy.4 alkenyl), NH(C,;4 alkynyl), NH(Ci4 acyl),
N(Ci.s alkyl)s, 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{(O)YO(C4 alkyl), C(O)O(C1.4
alkyl), C(O)O(Ci4 alkynyl), 'C(O)O(CM alkenyl), O(Ci4
acyl), O(Ci14 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ciu
alkyl), S{Ci4 alkynyl), S(C,4 alkenyl), SO(Cy4 acyl), SO(Cy4
alicyl); SO(Ci4 alkynyl), SO(Ci.s alkenyl), SOx(Ci4 acyl),
SO(C 14 alkyl), SO2(Ci4 alkynyl), SO2(Cy4 alkenyl), O38(C,-
4 acyl), OsS(Ci4 alkyl), O55(Ci4 'alkemyl), NH,, NH(Ci4
alkyl), NH(C;.4 alkenyl), NH(Ci4 alkynyl}, NH(Ci4 acyl),
N(Ci alkyl)z, N(Ci4 acyl)z, 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’ R* and R> are independently H, halogen including F, Cl, Br, 1,
OIL OR’, SH, SR’, NHa, 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=CHj,,
halogenated (F, Cl, Br, I} lower alkenyl of C»-Cs such as
CH=CHC!, CH=CHBr and CH=CH], lower alkynyl of C2-Cs
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H, and R4 is NH2 or OH, and R5 is NH2. 4. A |
(2R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (P-D or (3-L) of the 5

wo toonuiaifi Base J CH3 R 2 wherein Base is selected fromptq @84 /612472

consisting of R4 R4 R3 (3 kRS I'LO .nnr 10" (a) (b) YisNorCFI; R" and
R7 are independently FI, phosphate, including monophosphate,

diphosphate, triphospFegé, @r(’%&&%ihﬂ@&%ﬂ@ r &g Jopeer alkynyl of Cy-
H-phosphonate, incluging,stabilized H-BReSPEONANES «8aY s dg CH,CH,0H,

optionally substituted phenyl and lower acyl, alkyl, including lower alkyl,

O-substituted carboxyedtggamitrsl ofits Ghe fdeltidavaivakaxiforfater-Ce, CO:H,

ester, including alkyl oranylalkyteilfony!, ipehuing methapgselfonylangco,H,
benzyl, 20 wherein the phenyl group is optionally substituted, a lipid,

including a phospholigidiaril@Pamino acid (or racemic mixture), a
carbohydrate, a peptide, a cholesterol, or other 98 WO 2005/003147

PCTIUS2004/042472, RhA/SHARS WiGRHnASESRiaPISr eaving giauRWIE when the

when
atkyl is an amino acid residue), cycloalkyl, optionally

substituted alkynyl of C;-C, optiénally substituted lower
alkenyl of C;-Cs, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH,;, OCH;, OCH,CH,, hydroxy methyl (CH,OH),
fluoromethyl (CHRF), 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.

5. The (2'R)-2'-deoxy-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 B, R? is OH, R¥ is H, R® is H, R* is NH, or OH, and
Réis H.
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administered in vivo is capable of providing a compound wherein R1 is H
or phosphate; R2 is H or phosphate; R1 and R2 or R7 can also be linked

wo Witheeyglic phosphate group; 5 R2 and R2' are independently Mg/ Gdmhdliyhi72

Cla alkenyl, C14 allcynyl, vinyl, N3, CN, CI, Br, F, I, NO2,
C(O)O(C1.4alkyl), C(O)O(C1. 4 alkyl), C(O)O(C1.4 allcynyl), C(O)O(Cl4 )
allcenyl, O(C 1 (2&)Ly - O¢w-L afkydyoe T metivdrypgisgaidco(Bdplpr P-1) or its

S(C14 alkyl), S(C1.4 nyl), S(C14 al 0O(Cl.4 10
QF(’??&)B‘,‘%@’(@%? ﬁgﬁﬁil%%ga(%Tfi’éﬁéé%%ﬁ?%%ﬁ%%ﬁc%@g%?(C|-4
alkyl), SO2(C1la alkynyl), SOZQClA alkeny%a(%QS(Cl_ 4 acyl), 03S(C1.4
alkyl), 03S(Cl4 allcenyl), NHR'RH(C1-4 alkyl), NH(CI-4 alkenyl), NH(C1,
allcynyl), NH(C,4 acyl), N(C1.4 al Cl}1$ acyl)2, wherein alkyl,
alkynyl, alkenyl 15 and vinyl are op¥pally s
three halogen (Cl, Br, F, 1), NO2, C(
C(0)O(C1-4 allcynyl), C(O)O(Cl-4=dIRenyl)F O(C14 acyl), O(C14 alkyl),
O(C1_4 alkenyl), S(CI-0 acyl), S(C14 alkyl), S(C14 aicynyl), S(C14
alkenyl), SO(GiRepsi B SO IKuZR @by SoxHé biegnyl), SO(C1-1
alkenyl), S02(C1.4 acyl), SO2(Cl4 alkyl), SO2(Cl4 alkynyl), S02(C1.4 o
alkenyl), O3S(Qlis @, aYOHI3SECRHAIGAIOBSIBI sikeslydr NElinic), C(W),,
NH(C1-1 alkyl), NH(C,4 alkenylg_, NH(C1 g alkynyl), NH(C14 acyl), N(C14
aIkyI)Z,‘KR@F-Q\%ﬁ)&Z BRI RRIaACR2, can be linked 25 together to form

a vinyl optionall¥ substituted by one or twg of N3, CN, Cl, Br, F, |, NO2; "
R3, R4 and RFar@hBepeniadansrdonbydderhntalfy o lefag moggphosphate,

OR’, SH, SR’, NH2, Nﬁﬁmgﬂ&?@J oafdtef 6ilaGRabhalegenaighite filodrug,
Br, 1) lower alkyl of C1-C6 such as CF3 30 and CH2CHZ2F, lower alkenyl

of C2-C6 such as CHﬁﬁﬂhﬁaph@l’é&en&%@?ﬁ%&:ﬁtﬁ?{lﬁ%ﬁ&pgm%ms, acyl,

C2-C6 such as 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.

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:
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CH=CHC1, CH=CI-IBr and CH=CHI, lower alkynyl of C2-C6 99 WO
WO 20(_)/5/003147 PCTIUS2004/012472 such as C=CH, halogenated (F, Cl,

B 3der alkynyl of C2- C6, lower alkoxy of Ci-C6 such as SIS HpF2472

CH2CH20H, halogenated (F, ClI, Br, 1) lower alkoxy of C1-C6, CO2H,

CO2R', CONH2, CONHR', CONR'2, CH=CHCO2H, 5 CH&CHCOZ2R'; R’

is an optionally substitujed alkyl of C1-C12 (particulggly when the alkyl is

an amino acid r ; loalkyl, optionally substi

C2-C6, optionafy sufjstitutpd lower alkenyl of C2-C6, @r optignally

substituted acyl; it g an-gptionally substituted alkyl u lower

alkyl), cyano (GN). CH3, OCH3, OCH2CH3, hydroxy methyl (CH20H),

fluoromethyl (CH2F), azido (N3), CHCN, CH2N3, CH2NH2, CH2NHCH3,

CH2N(CH3)2, alkyne (optionally substituted), or fluoro; 15 or its

pharmaceutically accéptable salt or prodrug thereof. 5. Tg

(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (3-D) of claim 4 or its

pharmaceuticajty;asceptale salt or prodrug thereof, wherein Base is R4

R3-~N NO 20and R'isH, R2is OH, R21is H, R3is H, R4 is NH2 or

OH, and R6is K. 100 WQ 2005/003147 PCT 0041 . -

an ISRB, RQ and R2 are /md%pendently/ Lﬁf%na?oggnl%éghzldmg F,CL Br, I,

OH, OR’, SH, SR’, NH,, NHR’, NR’,, lower alkyl of C;-Ce,
halogenated (F, Cl, Br, 1) lower alkyl of C;-Cs such as CF;
and CH,CH,F, lower alkenyl of C,-Cg such as CH=CHo,,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHCI, CH=CHBr and CH=CHI, lower allynyl of C)-C;
such as C=CH, halogenated (F, Cl, Br, I} lower alkynyl of Cy-
Cs, lower alkoxy of C-Cg such as CH;OH and CH,CH,0H,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, COH,
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,-Cs, optionally substituted lower
alkenyl of Cz-Cg, or optionally substituted acyl.

8. The (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (§-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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6. A (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside ((3-D or (3-L) or its
pharmaceutically acceptable salt or prodrug thereof of the structure: R10

wo BasRex4¢H3 70 F wherein Base is a purine or pyrimidine baseix%d$/®wn472
S, CH2, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)2, wherein W is F,
Cl, Br, or I; and, R" and R7 are independently H, phosphate& including
monophosphate, diphoBfhate, triphosphate, or a stabilize§ phosphate

prodrug, H-phothona including stabilized H-ph es, acyl, 10
including optiongjty stitited phenyl and lower acyl, , mcluding
lower alkyl, O-substitLlied carboxyalkylamino or its peptitde defivatives,

sulfonate ester, iftludind allcyRor arylalkyl sulfonyl, includthg ©
methanesulfonykgnd benzyl, wherein the phenyl group ispptionally
substituted, a lipid, 15 including a phospholipid, an L or D-amino acid, a
carbohydrate, a peptide, ?ﬁiholesterol, or other pharmaceutic&)&y
acceptable leaving group Which when administered in vivo is tapable of
providing a compound wherein R1 pr R7 is independently H or , .
phosphate; Rt and R7a‘2@)\Ygﬁrﬁlgéagé‘q%&&%?ﬁgd?g%h%@gﬁa@ NFugr
7. The (2'R)-2'-deoxy-Ziffiugsa-R> G- nEthyl nucleoside ((3-D or P-L) of
claim 6 or its pharmaceutically acceptable salt or prodrug thereof, wherein

5 Base is selected from the group consisting of. 101 WO 2005/003147
PCT/US2004/012472 R4 Ra 3

9. A (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or B-L) of the

10 formula:
RO Base
XZ'
R
CH
I3 o 3
R !2
R F
wherein Base is
R4
R3
)
N/i\o
b
‘X is O, S, CHj, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)az,
15 wherein Wis F, Cl, Br,or [

R! and R7 are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
II-phosphonate, including stabilized H-phosphonates, acyl,
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\NRI\N N~RS 'kO e (a) (b) YisNorCH; R3, R4 and R5 are
independently H, halogen including F, CI, Br, 1, 5 OH, OR’, SH, SR/,

WO NEFORMR', NR'2, lower alkyl of C1-C6, halogenated (F, Cl, BETUSwWet/612472

alkyl of C1-C6 such as CF3 and CH2CH2F, lower alkenyl of C2-C6 such

as CH=CH2, halogengad {f.ClB5ndJNEEARIYDREGA S8 $9ERAR:y1, alkyl,
CH=CHC1, CH=CIIBr and CI—F: HI, lower alkynyl of C2-C6 10 such as

C=CH, halogenated (FnaitdBrg ipvowetalkyRyrdrsauteshcwbrayalkslggno or its

C1-C6 such as CH2OLL.and CHzGHAQH, halegenatedy(F, ClnBlidhiPWakyl or
alkoxy of CI-C6, CO2H, CO2R’, CONH2, CONHR', CONR'2,

CH=CHCO2H, CH=CHdoRrA'" anthmys Rndadimptiowsisnsopdtitnteduadkyenzyl,
of CI-C12 (particularlyy dis120- 800" AHIEAPMShbstituted, a lipi

cycloalkyl, optionally %%%?&i%gyn%lagf%}gca o‘ﬂptionafrjitl_J subssltitu?efj a lipid,
lower alkenyl of C2-Cécbrdopionplipssliobimgtegrabyhr2D-8uie acid (or racemic

(2'R)-2'-deoxy-2'-ﬂuorg;ggﬁ%g}we{ihxm@ae&%? G3RALIAIOLIR1, or other

pharmaceutically acceptable Sa t or prodrug thereof, wherein Base is
selected from the grombhamasistifigedty(adweiyble0daadn2005/003 1wltick  when

PCT/US2004/012472 a%%i%s@x%d?y Nw/i\ge%gqﬁgle(aaf(@mviding 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, Cy alkyl, Ci4 alkenyl, C,4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO, C(O)YO(C14 alkyl), C(OYO(C;-
4 alkyl), C(OYO(Ci4 alkynyl), C(OYO(Ci4 alkenyl), O{Ci4
acyl), O(Cy4 alkyl), O(C,4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Cy4 alkynyl), S(Ci4 alkenyl), SO(C;4 acyl), SO(Ci4
alkyl), SO(Ci.4 alkynyl), SO{Cy4 alkenyl), SO(C;.4 acyl),
SO,(Cy4 alkyl), SO(Cy4 alkynyl), SO4(Ci4 alkenyl), O3S(Cy-
4 acyl), O:8(Ci4 alkyl), O3S(Cy4 alkenyl), NH,, NH(Ci4
alkyl), NH(C,.4 alkenyl), NH(C;.4 alkynyl), NH(C,4 acyl),
N(Ci4 alkyl)z, N(Cy.13 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, ), NO,, C(O)O(Cy.4 alkyl), C(OYO(Ci4
alkyl), C(O)YO(C,4 alkynyl), C(OYO(Ci4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Cy4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Ci4 alkynyl), S(Cy.4 alkenyl), SO(C,.4 acyl), SO(Ci4
alkyl), SO(Cy4 alkynyl), SO(C,4 alkenyl), SOx(Ci4 acyl),
SO,(C14 alkyl), SOL(Cy4 alkynyl), SO(C4 alkenyl), O:S(Cy.
4 acyl), O:S(Cy4 alkyl), OsS(Cy4 alkenyl), NH,;, NH({Ci4
alkyl), NH(C,.4 alkenyl), NH(Cy4 alkynyl), NH({C,4 acyl),
N(Cys alkyl)s, N(Cy.4 acyl);, OR”; R? and R? can be linked
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and wherein R1 and R7 are H, R3 is H, and R4 is NH2 or OH, and R$ is

NT-12. 59. A (2'R)-2'-deoxy-2'-fluoro-2'-C- nethyl nucleoside ((3-D or

?jlt@e 10 formula: R'O Base R ~ CH3 R R2 wherein Base is R4

3NIO X is 0, S, CH2, Se, NH, N-alkyl, CHW (R, S, or racemid) ctil§2 12472
15 wherein Wis F, ClI, Br, or I; R" and R' are independently H, phosphate,
including monophosphageshdiplaoRphateyinphospbadd yond stalitiddd one or two

phosphate prodrug, H-phos te, inclyding, stabilized H-phosphonates,

acyl, 103 WO 2005/08%2’7@8%%%%%%&72 including optionally
substituted phenyl and lower acyl, alkyl, including lower alkyl,

O-substituted cathoxy®kyaniinkperitenpeptiddadedeatives;dinfoRatel, Br, I, OH,

ester, including alkyl o ry:)?*gryl [fo int thanesulfonyl and
benzyl, 5 wherein the éﬁ%h otp is optionally subg}%u’le ?‘a""ﬁ‘bia,ﬂ‘ﬁ of Ci-Cs,
including a phospholigidicaptaedgniihdBac (ewacelkid ofixEwWe), duich as CFy
carbohydrate, a peptide, aﬁﬂgm%ro , Or oth rmagceutjcall .
acceptable leaving gréiﬁs ' énkoéyderﬁiﬁ%%ggg?gv%é i csé%gbf’ég opH=CH,
providing a compounchiydnated R, I€H BrphpdphatealR2rglHo6rC,-Cs such as
phosphate; R' and _ .
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C;-Cs
such as C=CH, halogenated (¥, Cl, Br, I} lower alkynyl of C,-
Cs, lower alkoxy of C,-Cg such as CH,OH and CH,CH,0H,
halogenated (¥, Cl, Br, I} lower alkoxy of C;-C;, CO.H,
CO;R’, CONH,;, CONHR’, CONR’;, CH=CHCOH,
CH=CHCO,R’; and,

R’ 15 an optibnally substituted alkyl of C,-C,; (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C;-Cs, optionaily substituted lower
alkenyl of C;-Cs, or optionally substituted acyl.

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH,, OCH;, OCH,CHs, hydroxy methyl (CH,OH),
fluoromethyl (CHyF), azido (Ni), CHCN, CH,N;, CH;NH;,
CH,NHCH;, CHaN(CH3),, alkyne (optionally substituted), or

fluoro;

or its phatmaceutically acceptable salt or prodrug thereof.

10. A (2'R)-2'-deoxy-2"-fluoro-2'-C-methyl nucleoside (B-D or f-L) of the

formula
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RZ or R7 can also be linked with cyclic phosphate group; R2 and R2, are
independently H, CIA alkyl, C1-4 alkenyl, C1-4 alkynyl, vinyl, N3, CN, Cl,
WO B656031N0O2, C(O)O(C14 alkyl), C(O)O(CI_ 4 alkyl), C(O)O(ededlsynyhi 2472
C(0)O(C14 alkenyl), O(CI-4 15 acyl), O(C14 alkyl), O(CI_4 alkenyl),
S(C14 acyl), S(Ct_4 alkyl), S(Cl4 allcynyl), §£C14 alkenyl), SO(CI4 acyl),
SO(Cl4 alkyl), SO(Cl4 aicyny®'@SO(Cl4 alkeqylj, S02(C14 acyl),
S02(CI-4 alkyl), S02(CI-4 alkynyl), Ikenyl), 03S(Cl_ 4 acyl),
03S(C14 alkyl), 03S(Cl4 alkenyl), , IACIgQ alkyl), NH(C14
alkenyl), NH(C14 alkynyl), NH(C14 ag¢VyT); N(C14 alkyl)2, N(Cl_18 acyl)2,
wherein alkyl, alkynyl, alkenyl andr/ioyl are=optinally substituted by N3,
CN, one to three halogen (Cl, Br, F, I), NO2, C(O)O(Cl4 alkyl),
C(0)O(C14 alkyl), C(O)O(CI4 alkynyl), C(O)O(C14 alkenyl), 0(C14 25
acyl), O(Cl4 alkyl), O(C14 alkenyl), S(C14 acyl), S(C14 alkyl), S(Cl4
allcynyl), S(Clyhatkpph SQ(Cl4 acyl), SO(Cl4 alkyl), SO(C14 alkynyl),
SO(C14 alkenyl), SO2(Cl4 acyl), S02(Cl-4 alkyl), SO2(C14 alkynyl),
S02(ClI-4 alkenyl), 03S(C1- 4 acyl), 035¢€14 alkyl), 03S(C14 alkenyl),
NH2, NH(C1-4 30 alkyl), NH(C14 %Iken [), NH(C14 alkynyl), NH(C14
acyl), N(C14 alkyl)2, N(C14 acylﬁ 2 and R2. can be linked 104 T
WO 2005/003147 PC17US2004/012B72 tdgether to form a vinyl
optionally substituted by one or two O&N3; Cl, Br, F, I, NO2; R3 and
R' are independently H, halogen includipg F, CI, Br, I, OH, OR', SH, SR’,
NH2, NHR', NR'2, lower alkyl of CI-C6;""5 halogenated (F, Cl, Br, 1) lower
alkyl of CI-C6 such as CF3 and CH2CI-I2F, lower alkenyl of C2-C6 such
as CH=CH2, RileuéRdtett (Rdaiemienjlioiephikehylofitiudtgashnaphosphate,

diphosphate, triphosphate, or a stabilized phosphate prodrug,

H-phosphonate, inchuding stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
mcluding 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, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of Ci-Cg,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cg such as CF3
and CH,CHLF, lower alkenyl of C,-Cg such as CH=CHs,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C>-Cs
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CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C2-C6 such as
C=CH, halogenated (F, ClI, Br, 1) lower alkynyl of C2 10 C6, lower alkoxy

wo Rb54ishsuch as CH20H and CH2CH20H, halogenated (F

lower allcoxy of CI-C6, CO2H, CO2R’, CONH2, CONHR', C %ﬁgﬁ?%’mm
CH=CHCO2H, CH=CHCOZ2R'; and, R is an optionally substituted alky! of
CI-CI2 (particularly whesithe (Jﬁ&[{gy{aﬂs)gmamm@?aﬁllj Ersiﬂue)yer alkynyl of C,-

cycloalkyl, optionally sub |tute IIc n C2- 0 t

lower alkenyl of C2- C,%@ é/ég’t &N &Ig‘(ﬁ%}l%éﬁ # H-OH,
substituted alkyl (Inclqm&meﬁa{;@yl)cny@m IICNW E€HBKOGHSE C-Cs, COH,
OCH2CH3, hydroxy methyl ( CH@Q_&F ;&33 ethyl F), azégjgm

(N3), CHCN, CH2N3%‘§F§¢H %N(c Ralikyn&H=CHCOH,
(optionally substituted:@=(fla0x0;101; its pharmaceutically acceptable salt

or prodrug thereof. 25 10. A (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl

nucleoside ((3-R Q§ G3rlahbiiglfRimsHAILDNE 3@@5@3@@1&1}&'& when the
PCT/US2001/012472 RIO Base 4 OCH3 70 F wherein Base is R

R3
x0. 5 Rl and R7 are m‘&gﬁén’&eﬁﬁy ﬁn%%sﬁﬁlé‘[e r?ﬁg}t}a}ngcycloaikyl optionally
monophosphate, diphpsphiridlriakosphae, Of-estaliepdiphosphataied lower

prodrug, H-phosphonate, including stabilized H-phosphonates, acyl,
alkenyl of C3-C, or optionally substituted acyl;

or its pharmaceutically acceptable salt or prodrug thereof.

1. A (2'R)~2'-deoxy—2'—ﬂuoro-Q'-C—mefhyI mucleoside (8-D) or its
pharmaceutically acceptable salt or prodrug thereof of the formula:
NH.,
]
HO N/KO

0
CHy

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:

Ci
N SNV
/
<ﬁ
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including optionally substituted phenyl and lower acyl, alkyl, including
lower alkyl, O-substituted carboxyalkylamino or its 10 peptide derivatives,

WO MIFEA3E ester, including alkyl or arylalkyl sulfonyl, includingPCT/US2004/012472

methanesulfonyl and benzyl, wherein the phenyl group is optionally
substituted, a li 'géréﬂlcluding a phospholipid, an L or D-amino acid (or
racemic mixturel), a carbohydrate, a peptide, a cholesterol, or other 15

o & capabielb! DIONG ABOCHY S GIGHPLT & Ancl AN G piatep rosphatc

Vivo is capable of poun rein orp
R2 is H or phosphate diptanghitZ, oripiaphaisoobe [sikbdivadhptysiphate prodrug,
phosphate group; R3 R4 are independentl halo including F,

G151 O, 26 OFe- PR SPEOREE, TR S o B L O P pdgtes, acyl
halogenated (F, Cl, Bindjultiweopliyhelfl  hEatsmohiashetsd amddiower acyl, alkyl,
CH2CH2F, lower alkenyl of.C2-C6 su s CH=CH logenat , Cl, .
Br, I) lower alkenyl of 2 AN %ﬁﬁé?@lb%‘lﬁj:t F AN %%?g%ﬁfo or 1ts
lower alkynyl of C2-CoepeWakAa05ve03 14 IBaaféU $2@04 MARdidg alkyl or
such as C=CH, halogenated (F, Br, 1).lowey. alkynyl.of C2- G,nge y
allcoxy of C1-C6 suctf’ﬁg%ﬁgﬁﬁ e ﬁéﬁﬁi,n%gfgﬂ%% el 28t be,nszli
Br, 1) lower alkoxy of GhdeéinGRRIghei 9P oG MHZEONIHRESONRE, a lipid,
CH=CHCOZ2H, 5 CH;CIﬁ‘1 O2R, R'gls an c%ﬁiiogally suli?titute(éfllkyl of 4
CI-C12 (particularly wiSHHBE alky1 & o PARIIRE acitre df), LEoER 20 @
optionally substitutedcatisyhydiedt€,2-Co, optiptidlly substitiieiddnd; or other
alkenyl of C2-C6, or optionally substituted ac¥l' }é) olr itsgharmaceuti%?ll

acceptable salt or probPAfAEFasally goceptable leaving ~group w ch when
(2'R)-2'-deoxy-2'-fluoraigifusteestybnugieodide4fldB)eobiSproviding 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,CHj, hydroxy methyl (CH,OH),
fluoromethyl (CHoF), azido (N3), CHCN, CH;Ni, CHNH,,
CH,NHCH;, CHaN(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 \N
)
o
HO N N
.
CH,
HO F
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pharmaceutically acceptable salt or prodrug thereof of the formula: NH2
N HO'N'O O CH3 HO F 15 12. A (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl

wO ruslemside (8-D) or its pharmaceutically acceptable salt or predirugzoo4/012472

thereof of the formula: CI NRIONN O R 6iCHs RHO F 107 WO
2003/003147 PCT/US2004/012472 wherein R1 and R7 are . .
independtently B, ploBpRateoREday TRTn B E At UGSRYEsh A or its
t 18i Q5 stabiizedRirsRhatrRotiBgoFbPhRsRIeRAle, including
stabilized H-phosphonates, acyl, 5 including optionally substituted phenyl

and lower acyl, alkyl, including lower alkyl, O-substituted

carboxyalkylamino or its peptide derivatives, sulfonjpte ester, including

alkyl or arylalkyl sulfonyl, including methaizg yl'ame benzyl, wherein

the phenyl group is optionally substituted, &lipidj 10 ingluding a

phospholipid, an L or D-amino acid, a carboblydrate; a peytide, a

cholesterol, or other pharma&é ically accepfable leaving group which
when CH
z’”

HO F -

wherein

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' 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 carboxyalkylamine 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 vive 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:
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administered in-vivo is capable of providing a compound wherein R1 or

R7 is independently H or phosphate; R' and R7 15 can also be linked with
WO micHesphidsphate group; and, R6 is an optionally substituted aikyt/us2604/012472

(including lower alkyl), cyano (CN), CH3, OCH3, OCH2CHS3, hydroxy

methyl (CH20H), fluoromethyl (CH2F), azido (Nsb CHCN, CH2N3,

CH2NH2, CH2NHCH3, CH2N(CH3)2, alkyne (opfiponally substituted),. or

20 fluoro. 13. A (2'R)-2'-deoxy-2'-fluoro-2'-Gdme Neleoside ((3-D) or

its pharmaceutically acceptable salt or pr ru¢ theregf of the formula: ClI

<NN N~HON OCH3 HOF 25108 W

H
PCT/US2004/012472 14. A (gR)52'-deoxy- '-quoro-2'-C-m2ethyI
nucleoside (33-D) or its pharmacept ceptable salt or prodrug

thereof of the formula; 0 INNH N | rRFW;*CHB HO F wherein
HO F
16. A pha::ma’céutical composition comprising a (2'R)-2"-deoxy-2"-fluoro--

2'—C;methy1 nucleoside (B-D or B-L) of the formula:

RO Base
rR?
5 R F

wherein
Base 1s a purine or pyrimidine base;

X is Q, S, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)a,
wherein Wis F, ClL, Br,or I;

10 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
15 peptide derivatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
including a phespholipid, an L or D-amino acid (or racemic
mixture), a carbohydrate, a peptide, a cholesterol, or other
20 pharmaceutically acceptable leaving group which when

administered in vivo is capable of providing a compound
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5Xis 0, S, CH2, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)2,
wherein W is F, Cl, Br, or I; and R1 is H, phosphate, including

wo DengRiesphate, diphosphate, triphosphate, or a stabilized phegRR3L8.4/012472

prodrug, H- phosphonate, including stabilized H-phosphonates, acyl, 10
including optionally substituted phenyl and lower ac alk)g includin .
lower alkyl, O- substltu@&@a%gxyélﬁ/lé’frﬂ%%'f‘ﬁ? pli &l RarRhgRrlate; R and

sulfonate ester, includjgig.alyl Q% Qfs)@%gﬁh%fpﬂfy{h@?ﬁlm@ﬁosphate group;

methanesulfonyl and benzyl, wherein the phenyl group is optionally

substituted, a ligid, 15-aclyding 8, phespielipids anubor, l?;*l%ﬂggﬂﬁldc alkynyl,

carbohydrate, a peptide, acholesterol or other pharmaceutically

acceptable leaving gro&p}ﬂ}v%h(\mﬂéﬁi dHriinibtdied fr(Ve(s: ea?i&]zilb O)O(C.

providing acompound ?%W FlﬁR?H tec%@)@(@u alkenyl), O(C;4
(2'R)-2'-deoxy-2' -fluoro-2'- -methyl AUcieoside (3

pharmaceutically acceistdble@dier Buéﬂﬁquﬁ@reo Qhﬁl}orﬁ{@a‘! 1051, S(Cia

WO 20051003147 LSOO 328 MR MM HONR &4 s0(C,
alkyl), SO(Cy4 alkynyl), SO(Ci4 alkenyl), SOxCi acyl),
SO(Cy4 alkyl), SO2(Ci4 alkynyl), SO,(C;4 alkenyl), O;S(C}- |
4 acyl), OsS(Ci4 alkyl), OsS(Cy4 alkenyl), NH,, NH(C 4
alkyl), NH(C;4 alkenyl), NH(C;4 alkynyl), NH(C;4 acyl),
N(Cy4 alkyb)s, N(Ci.is acyl)z, wherein alkyl, atkynyl, alkenyl
and vinyl are optinally Substituted by N, CN, one to three
halogen (Cl, Br, F, D), NO,, C(O)O(Ci4 alkyl), C(O)O(C,.4
alkyl), C(OYO(C,s alkynyl), C(O)O(C;4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Cy.4 alkynyl), S(Ci4 alkenyl), SO(C;4 acyl), SO(C4
alkyD), SO(C;4 alkynyl), SO(Ci4 alkenyl), SOx(C,4 acyl),
SO2(Ci4 alkyl), SO»(Cr4 alkynyl), SO2(Cy.4 alkenyl), Os5(C,.
4 acyl), O38(Ci4 alkyl), OsS(Ci4 alkenyl), NHy, NH(C;4
alkyl), NH(Cr alkenyl), NH(C1 alkynyl), NH(Cy.4 acyl),
N(Cia alkyDa, N(Cia acyl)s, OR”; R* and R” can be linked
together to form a vinyl optionally substituted by one or two
of N3, CN, Ci, Br, F, I, NOy;

RS is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCHs, OCH;CHs, hydroxy methyl (CH,OH),
fluoromethyl (CHF), azido (N3), CHCN, CH,N;, CHNHo,
CH,NHCH;, CHaN(CHa),, alkyne toptionally substituted), or

fluoro;

or its phammaceutically acceptable salt or prodrug thereof, a pharmaceutically

acceptable carrier.
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16. A pharmaceutical composition comprising a (2'R)-2'-deoxy-2'-fluoro
2'-C-methyl nucleoside ((3-D or (3-L) of the formula: R10 Base R R6
7Zywhereln Base is a purine or pyrimidine base; X is'tf; GUE3# 012472
Se, NH, N-allcyl, CHW (R, S, or racemic), C(W)2, wherein W is F, ClI, Br,
or I; 10 Ryand il-arg indapendentlyibnphespiaiaciclogdiagis selected from the
monophosphate, diphosphate, triphosphate, or a stabilized phosphate
prod BEQUPHPIKESPIEoMate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl, y including
lower alkyl, 0-substitute&*carboxyalkylamino or its 15 peptl e derivatives,
sulfonate ester, m\;ludln alkyl or arylalkyl sulfonyl, fgcludi
methanesulfonyl en yl wherein the phenyl groupiis optipnally
substituted, a lipyd, imcluding a phospholipid, an L or D- mp&éi (or
racemic mixture)’,\ia cardohydRéte, a peptide, a cholesterofior other 20
pharmaceuticall ceptable leaving group which when agininistered in
Vivo is capable of providing a compound 110 WO 2005/003147
PCT/US2004/012472 wherein R'is fl or phosphate; R2 is H or phosphate;
R and R2 or R7 can &30 be linked with cyclic phosphatea@roup R2 and
R2 are independently H, C1-4 alkyl, C14 alkenyl, C1-4 alkynyl, vinyl, N3,
CN, CI, Br, F, IW@@IE(O)O(CM alkyl), C(O)O(CL_ 5 4 alkyl),
C(0O)O(C1-4 allcynyl), C(O)O(C1-4 allcenyl), O(C14 acyl), O(C1_4 alkyl),
O(C14 alkenyl)YS¢iof 6&¥), S(C14

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, C}, Br, I) lower alkyl of C,-C¢ such as CI;
and CH,CH,F, lower alkenyl of C;-Cg such as CH=CHa,
halogenated (F, Cl, Br, I) lower alkenyl of C;-Cs such as
CH=CHC], CH=CHBr and CH=CH]I, lower alkynyl of C;-C¢
such as C=CH, halogenated (F, Cl, Br, I} lower alkynyl of C,-
Ce, lower alkoxy of Cj-Cs such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, D) lower alkoxy of Ci-Cs, CO.H,
CO,R’, CONH,;, CONHR’, CONR’;, CH=CHCO,
CH=CHCOR’; and,

-R’ Vis an optionally substituted alkyl of C(-C;; (particularly when the
alkyl is an amino acid residue), cycloalkyl, optidnaliy
substituted alkynyl of C,-Cs, optionally substituted lower
alkenyl of C2-Cs, or optionally substituted acyl.

18.  The composition of claim 16, wherein

Base is selected from the group consisting of (a) or (b):
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alkyl), S(C1.4 alkynyl), S(CIA alkenyl), SO(C14 acyl), SO(C1.4 alkyl),
SO(C14 alkynyl), SO(CI.4 alkenyl), S02(C14 acyl), S02(C14 alkyl),

wo 20244 alkynyl), S02(C1-1 allcenyi), 03S(CI_ 10 4 acyl), 035(GAA AN 12472

03S(C14 alkenyl), N112,.NH(C14l alkyl), NH(CIA alkenyl), NH(CI-4
alkynyl), NH(C14 acyl), N(CI-4 alkyl)2, N(C1_4s acyl)2, wherein alkyl,
alkynyl, alkenyl and virigf are optinally substituted by N3, &N, one to three

C(O)O(Cl_4 allc _
O(C14 alkenyl), S(Cla acyl), S(CI-4 alkyl), S(CI_4 alkynyl), S¢Q14
alkenyl), SO(C14'§3\cyI), O(CR2 alkyl), SO(CI_4 ailcynyl),
alkenyl), S02(Cl4acyl), S02(C14 alkyl), SO2(C14 ailcynyl), SO2(C1.4
allcenyl), 03S(CI_ 20 4 acyl), 03S(C1-4 alkyl), 03S(C14 alkenyl), NH2,
NH(C14 alkyl), NH(C1.4 alkenyl), NH(CI.4 alkynyl), NH(CI-4 acyl), N(C14
alkyl)2, N(C14 acyl)2, OR(?',) R2 and R2, can be linked togetheqD o form a
vinyl optionally substituted by one oy two of,N3, CN, CI, Br, F, 1, NO2; 25
R6 is an optionally suBsthtitaeramyt (ikdibdindasteraidnicfaris HCN),
CH3, OCH3, OCH2CH3; ydoxinstyGHERH) Nigromethyl (CH2F),
azido (N3), CHCN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, allcyne
(optionally substituted), or -fluoro; 30 or its pharmaceutically acceptable
salt or prodrug thereof, a pharmaceutically acceptable carrier. [l WO
2005/003147-PCTIUS2004/012472 17.The compaosition of glaim .16, .,
Wherein%Edse is sf’é‘é%?ga rgr%air%) i 85‘6‘%%&8%1 ngf%g EQS;i "Fdedxy-2" fluoro-
2'-C-methyl nucleoside (B-D or B-L) of the formula:

RO Base
O
o
Rs | R /CHB
R*> F

wherein

Base is selected from the group consisting of

R4 Rt
N N‘fl“‘RS N'/L§§3

| I

[}
[

@ : (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,
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30

3y-R1N NIR5'kO (a) (b) 5whereinY is N or CH. R3, R4 and R5 are
independently H, halogen including F, CI, Br, I, OH, OR', SH, SR’, NH2,

WO RHONE2, lower alkyl of C1-C6, halogenated (F, Cl, Br, |) [B@@ftshogaafi2472

C1-C6 such as CF3 10 and CH2CH2F, lower alkenyl of C2-C6 such as
CH=CHZ2, halogenate g @A B “;ergﬂé , q}iggw%g{ug%-gg . .
CH=CHC1, CH:CHBr%In%1 I—F:éljll, Ipwgr’a kynyl ot C2- li%%%%i/lammo or its
CCH, halogenated (F,@htBic1)domartnikynysif@aieC cedowenadikodingf alkyl or
C1-C6 such as CH20H %_{ H H,. %@%q %I:: ﬁk‘ :
lower alkoxy of Cl-CGfKé?g ﬁ é%géﬁcé\l ) Oeﬁlgjggﬂ 88 %f %!)ld benzyl,
CH=CHCO2H, CH=CHBE2R frendh®1¥$ grooptionatiyieudlsyitenbdtaikgtofa lipid,
C1-C12 (particularly wh ﬁ'n Ikg%g' mino.acid r 'c&iueiE cyclo gc I .
optionally 20 substitutlggpg 101%31 @%&pgp[:’tigg%lyogu stltutgda%\% r0¥’racem1c
allcenyl of C2-C6, or opiidnatly substitatedimty). 4 §rephdaomplositistarof, or other
claim 16, wherein Baseg,is select 2 m the cpnsisting of (a) or(b):
12 WO 20081003147 R S S A e U gk, ith when
N~RSi~O | administered in vivo 1s 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, C,4 alkenyl, Cy_4 alkynyl,
vinyl, Na, CN, Cl, Br, F, I, NO,, C(O)O(C1.4 alkyl), C(O)YO(C;.
a alkyl), C(OYO(C14 alkynyl), C(0O)YO(C;4 alkenyl), O(C,4
acyl), O(Cy4 alkyl), O(Cy4 alkenyl), S(Ciz acyl), S(Ci4
atkyl), S(C, 4 alkynyl), S(C;4 alkenyl), SO(Ci4 acyl), SO(C;
alkyl), SO(Cis alkynyl), SO(C;4 alkenyl), SO,(C;4 acyl),
SOC 14 alkyl), SO(Cy.4 alkynyl), SOx(Cy.4 alkenyl), O;S(Cs.
4 acyl), O35(Ci4 alkyl), O3S(Cyy alkenyl), NH,, NH(C;4
alkyl), NH(Ci4 alkenyl), NH(C;4 alkynyl), NH(Cy.4 acyl),
N(Ci4 alkyl)s, 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(CM alkyl), C(O)YO(Ci4
alkyl), C(OYO(Cy4 alkynyl), C(O)O(Cy4 alkenyl), O(C;.
acyl), O(Crs alkyl), O(Cra alkenyl), S(Ci4 acyl), S(Ci
alkyl), S(Ci4 alkynyl), S(Ci4 alkenyl), SO(Cy_s acyl), SO(C14
alkyl), SO(Ci4 alkynyl), SO(C,.4 alkenyl), SO»(Ci.4 acyl),
SOCy.4 alkyl), SO(Cy4 alkynyl), SO»(Cy.4 alkenyl), OsS(Cy-
4 acyl), OsS(Ci4 alkyl), OsS8(Cy.4 alkenyl), Ni,, NH(C;«
alkyl), NH(Ci4 alkenyl), NH(C;.4 alkynyl), NH(C;4 acyl),

CN(Cia alkyl);, N(Ci4 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;;
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() (b) and wherein R"is H, R2 is OH, R2"is H, R3 is H, and R4 is NI-12
or OH, and R5 is NH2. 5 19. A pharmaceutical composition comprising a

wo 1@Rdd rgeoxy-2'-fluoro- 2'-C-rtlethyl nucleoside (3-D or (3-L)f thes2004/012472
formula;: R'O Base O CR R R CFi3 2 10 wherein Base is selected from

the group consisting4of R4 R4 /T\NR3INNLRSNIO li(a) (b) YisNor
CH: 15 R’ and R% &e mdeRenaeimcreskadhbhhie hitegsaidgeluding F, CL, Br, 1,

monophosphate, diphggphate, &iphggphater, oraistabiized RRASPRRIA of C4-Cs,
prodrug, H-phosphonate, including stabilized H-phosphonates, acyl,
gg—@);@uch as CF,

including optionally sutatse#gshBhynBloWelossn, dlh of
2005/003147 PCTIUS%QQ@%@%E%, i@g{u&ingﬂ@wﬁr @kxbz@ﬁs%ggtqucﬂzcﬂz’

carboxyalkylamino or its peptide derivatives, sulfonate ester, includin
drsifuch as

alkyl or arylalkyl sulfohgiogseriam §inéthaResdiidayicand ganiyel h

the phenyl group is optipnaty sy ksiiutedn Haid CHRcigingver alkynyl of C,-Cs

pbospholipid, an L or D-amino acid (or racemic
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C3-
Cs, lower alkoxy of C,-Cs such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, COH,
CO;R’, 'CONH,; CONHR’, CONR’;, CH=CHCO.H,

CH=CHCO:R’;

R’ is an optionally substituted alkyl of C;-Ci; (particularly when the
alkyl is an amino acid residue), cycIoa]kyl, optionally
substituted alkynyl of C»-Ce, optionally substituted lower
alkenyl of C;-Cs, or optionally substituted acyl;

R’ is an optionally substituted alky! (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(CHs),, alkyne {optionally substitnted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof in a pharmaceutically

acceptable carrier.

20.  The composition of claim 19, wherein
Base is
R4
R3
N
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mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when administered in

WO ¥Migdaeseapable of providing a compound wherein R' is H or plospiat@i/o12472

RZ is H or phosphate; R1 and 10 RZ or R7 can also be linked with cyclic
phosphate group; R2 and R2i are independently H, C1-4 alkyl, C1-4
alkenyl, C14 alkynyl, vinyl, N3, CN, CI, Br, F, I, NO2, C(O)O(C44 alkyl),
C(O)O(C1. 4 alkyl), C(0)O(C14 alkynyl), C(O)D(C3-4 alkenyl), Q(C1.4
acyl), O(C14 alkyl), 0@ 4@&%&4)‘%‘%{&@&% I%),‘S@ll% 1%%}@%8(0-4
alkynyl), S(Cl4alkemyrSHFRSAaay!), SO(CI_4 alkyl), SO(CI4 alkynyl),
SO(CI-4 alkenyl), S02(C14 acyl), S02(C14 alkyl), S02(Cl_4 alkynyl),
S02(C1L alkenyl), 03S(Cl. 4 acyl), 03S(Cl4 alkyl), 03S(C14 alkenyl),
NH2, NH(C1.4 alkyl), NH(C14 alkenyl), NH(C14 allcynyl), NH(CI4 acyl),
20 N(C14 alkyl)2, N(C1_18 acyl)2, wherein alkyl, allcynyl, alkenyl and
vinyl are2bptinaflyphabstieradcsl eSHON loRectarthrsen hal 048 LeieBryr - fluoro-

+ ]NC 4 alkyh, ) i4_alkyl) - alkynyl
B e P L AR Hekepple s or
qEylir ey Uib4cds alkyphai@iebueticytly i S{Ciblcatieivyl)p SO¢Cidauyd),
SO(C14 alkyl), SO(C14 alkynyl), SO(C1.4 alkenyl), SO2(C1.4 acyi),
S02(C14 alkyl), S02(C1.4 alkyigy(l), SO2(Cl&asiaenyl), 03S(CI_ 4 acYl),
03S(Cla alkyl), 03S(Ct-4 alkenyl), NH2, NH(C{L4 alkyl), NH(C1-1 alkenyl),
NH(C14 alkynyl), NH(C14 acyl), 30 7 yl)2, N(C14 acyl)2, OR7,
R2 and R2' can be linked together t iloptionally substituted by
one ortwo of N3, CN, CI, Br, F, I, N@®; 114 WO 2005/003147
PCT/US20041012472 R3, R4 and are iﬁdependently H, halogen

including F, CI, Br, I,. . . g
g wl%lerem Base is a purine or pyrimidine base;

X is O, S, CHa, 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,
mcluding lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or
arylalkyl Sulfonyi, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substituted, a lipid,
inchiding a phospbolipid, 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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OH, OR’, SH, SR, NI-12, NHR', NR'2, lower alkyl of C1-C6, halogenated
(F, CI, Br, I) lower alkyl of C1-C6 such as CF3 and CH2CHZ2F, lower

WO?@' 9k C2-C6 such as CH=CHZ2, 5 halogenated (F, Cl, Brﬂé%ﬁoamxmn
alkenyl of C2-C6 such as CH=CHCI, CH=CHBr and CH=CHlI, lower
alkynyl of C2-C6 such as C--CH, halogenated (F, ClI, Br, 1) lower alkynyl
of C2- CB..lowertalkoxyposiiorGd slasim 8 .CHEOMand CH2CH20H
halogenated (F, Cl, Br, I) lower alkoxy of C1-C6, CO2H, 10 CO2R’,
CONH2, CONHR', CONR'2 = ( = QIRL Rds an
optionally substituted a ??zé)%%%géldz%%ﬁggﬁ%%%%n the agﬁjil is an
amino acid residue), cyclpalkyl, optionally substituted alky‘gwl of C2-C6,
optionally substituted lower 15 alkenyl of C2-C6, or o:Ption lly substituted
acyl; R6 is an optignal bstituted alkyl (including 8 ), cyano
(CN), CH3, OCH3, O[EH2CH3, hydroxy methyl (CI-120H{), flupromethyl
(CH2F), azido ( , N3, CH2NH2, CH2NH A
CH2N(CH3)2, alkyne (optionally substituted), or 20 fluoro;jor its
pharmaceutically*&tceptable salt or prodrug thereof in a pRdrmaceutically
acceptable carrier. 20. The composition of claim 19, wherein 25 Base is
R4 R3N N~-O 115 YXP 2005/003147 PCT/USZOO4/01%(}72 and R"is H,
R2is OH, R2'isH, R3S H, R4 is

Y 1s N or CH;

R?, R and R> are independently H, halogen including F, CL, Bz, 1,
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 Cy;-Cg such as CH=CHa,,
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 Co-
Cs, lower alkoxy of C1-Cg such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C,-Cs, COH,
CO,R’, CONH,;, CONHR’, CONR’;, CH=CHCO,H,
CH=CHCO,R’; and, |

R’ is an optionally substifuted alkyl of C;-Cra (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.

23.  The composition of claim 21, wherein

Base is selected from the group consisting of (a) or (b):
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NH2 or OH, and R6 is H. 5 21. A pharmaceutical composition comprising
a (2'R)-2'-deoxy-2'-fluoro- 2'-C-methyl nucleoside ((3-D or (3-L) or its

wo pisvmaceutically acceptable salt or prodrug thereof, ina  perrus2004/012472

pharmaceutically acceptable carrier, of the structure: Rio Base 4 XCH3
R70 F wherein Base is a purine or pyrimidine base; 10 X is O S, CH2,
Se, NH, N-alkyl, CHW ( s, or racemic), C(W)2, wherein |sF Cl, Br,

te, triphosphate, or a stabiliged phosphate
prodrug, H-pho Iudlng stabilized H-phosph8gnat cyl, 15
including optional subé‘htutec’ﬁphenyl and lower acyl, alkyl¥ incliling
lower alkyl, O-sub$tituted carboxyalkylarnino or its peptidergerivatives,
sulfonate ester, including alkyl or arylalkyl sulfonyl, including
methanesulfonyl and benﬁ% wherein the phenyl group is optiggbally
substituted, a lipid, 20 including a phospholipid, an L or D-amino‘acid, a

carbohydrate, a peptide, a cholesterol, qr ofher uti
acceptable leaving grétis Wik %W%if‘erf“@d% ﬁhg a&ﬁ plible of
providing a compoundNwheseER et RidNREependently H or

phosphate; R' and R7 25 can also be linked with cyclic phosphate group.
116 WO2005/Q03 kérrREctiibaR 08 2tidr cddn GO m@@?t@%gﬂaﬂnﬂmma

21, wherein Base is selected from the group consisting of
2% C-methyl nucleoside (B-D or B-L) of the formula:

monophosphate#dip osp

Base

R0
R
S e
R? F
wherein
Base is
R4
R3 u
B
e

X is O, S, CH, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
Whereii; WisF, CL Br,or[;

R! and R” are independently H, phosphate, including moﬁophosphate,
: dii)hospliate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-pbosphonates, acyl,
including optionally substifited phenyl and lower acyl, alkyl,
including lower alkyl, O-substifuted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or

arylalkyl sulfonyl, including methanesulfonyl and benz_yl,
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<RINIR510 (a) (b) 5YisNorCH; R3, R4 and R5 are independently H,
halogen including F, CI, Br, I, OH, OR', SH, SR', NH2, NHR', NR'2, lower

wo kylpetG1-C6, halogenated (F, Cl, Br, 1) lower alkyl of CI-C6pgu6h 386463472

and CH2CH2F, lower alkenyl of C2-C6 such as CH=CH2, 10 halogenated

(F, Cl, Br, 1) lower alkenyl of C2-C6 such as CH=CHCI, CH=CHBr and o
CH=CHI, lower alkynyrbtenabe etk geaHihapgemi¥snbstpgy, a lipid,
1) lower alkynyl of C25,(:, Joyes AKONhBHiflCoSHCHaS-LRROH@ Gor racemic
CH2CH20H, halogenated (F, Cl, Br, [) lower allcoxy of CI-C6, CO2H, 15
CO2R', CONH2, CONHRIIGONR e &peop mertdecHewiRtemig or other

R'is an optionally subﬁﬂ%&gﬁ%ﬁﬁpIéggﬁ%@ggicw%gvh%},{{r?e M when
y

is an amino acid residue), cycloalkyl, optionally substituted allcynyl of
C2-C6, optionally subgtimiathiewér in0aiReltylcapaiiccs! grppiipaly compound

substituted acyl. 23. The GomneBIion of Gial %t%@%@@?%ﬁ%s hate; R' and
selected from the group consisting of (a) or (b): 117 WO 2005/ 03f47

PCTIUS2004/012472 RReRY <wopalsrberiakabwid) yplisebarririmmoup;
and R7 are H, R3is H, and R4is NH2 or OH, and RSis NH2.524. A E
pharmaceuticalompdiition codpeistegtly HRG-2i-ekkokyQ-flalienyl, Ciq alkynyl,

2-C-methyl nucleosidg, ({5 Reor B k! K FOIMutS; c(0)0(Cr alkyD), CO)O(C1.
4+ alkyD), C(O)O(Cy.4 alkynyl), C{(OYO(Ci4 alkenyl), O(Ci4
acyD), O(Cia alkyl), O{Ci4 alkenyl), S(Cy4 acyl), S(Ci4
alkyl), S(Cy.4 alkynyl), S(Ci.4 alkenyl), SO(Cy.4 acyl), SO(Ci4
alkyl), SO{Ci4 alkynyl), SO(C,.4 alkenyl), SOx(Ci4 acyl),
SO,(Cy alkyl), SOx(Cy4 alkynyl), SO,(Ci alkenyl), OsS(Cy.
s acyl), 03S(Cis alkyl), O35(Cy4 alkenyl), NHz, NH(Ci4
alkyl), NH(C.4 alkenyl), NH(Cy.4 alkynyl), NH(Cy4 acyl),
N(Cy4 alkyl),, N(Ci.1g acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally subsfituted by Na, CN, one to three
halogen (Cl, Br, F, Ij, NO,, C(OYO(Ci4 alkyl), CLOYO(Ci4
alkyl), C(O)YO(Ci4 alkynyl), C(O)YO(Ci.4 alkenyl), O(Cia
acyl), O(Cl;; alkyl), O(Cy4 alkenyl), S{Ci4 acyl), S(Cia
alkyl), S(Ci4 alkynyl), S(Ci4 aIkenyi), SO(Cy.4 acyl), SO{Ci4
alkyl), SO(Ci4 alkyr_iyl), SO(Cy4 alkenyl), SO;(Ci4 acyl),
SO(C;4 alkyl), SOx(Ci4 alkynyl), SO2(Ci4 alkenyl), O;8(Cy.
« acyl), O3S(Cy« alkyl), OsS(C;4 alkenyl), NHz, NH(Cy.4
alkyl), NH(C;.1 alkenyl), NH(C 4 alkynyl), NH(C;.4 acyl},
N(Cre alkyl)s, N(Ci4 acylyy, 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;

R? and R* are independently H, halogen including F, CI, Br, I, OH,
OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of Ci-Cs,
halogenated (F, Cl, Br, I) lower alkyl of Ci-Cs such as CF3
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R40 Base R6 ~1CNa R 2 wherein Base is R4 Ra 10 Xis 0, S, CH2, Se,
NH, N-alkyl, CHW (R, S, or racemic), C(W)2, wherein' W is F, Cl, Br, or [;

WO RIDHME RT are independently H, phosphate, including monopkospisisns/o12472
diphosphate, triphosphate, or a stabilized phosphate prodrug, 15

H-phosphonate, including stabilized.H-phosphpnates, g#féi cluding _
optionally substituted ﬁ@nﬁh@%&te}oﬁﬂ AR cqg Maévféll’%ll&ﬁ,CH*CH%

O-substituted carboxyalidygeninedo(lits (leMid el dovaiivelkcasiyfonRiE,-C; such as

ester, including alkyl or Lﬁ%%%clugi @éﬁ}a esulfonyl and
benzyl, 118 WO 20055005 B9 A5 G e S hE £ C-Cs
group is optionally subslittitedCadipid haRglegiteiaPOBBO IR IRyl of C,-
D-amino acid (or racemic mixtur%ﬁa carbohydrate, a peptide, a
cholesterol, or other phériQ¥EER Wé’écgpﬁblgl@h%gw frichH2CH2OH,
when 5 administered ipasygineapablecr PBYiging sompesydoriglell co.m,
R1is H or phosphate; R2 is H or phosphate; R1 and RZ or R7 can also
be linked with cyclic pfdephate &f@éﬁ}fﬁz LR e ifdeDEnaentyirCHCO,H,
C14 alkyl, C14 alkenylc@l-¢alkynyt;: _ vinyl, N3, CN, Cl, Br, F, I, NO2,
C(0)O(C1-4 alkyl), C(O)O(C1 10 4 alkyl), C(O)O(C1.4 alkynyl),
C(0)O(C14 alkenyl), O(C1.4 . ‘
R’71s 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 C5-Cs, or optionally substituted acyl; and

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCHyCHs, hydroxy methyl (CH,OH),

fluoromethyl (CH,F), azido (N3;), CHCN, CH;N3, CH,NH,,

CHpNHCH;, CHaN(CH3),, alkyne (optionally substituted), or

fluoro;

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:

rlo Base

CHy

R’0 F

wherein

Base is
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acyl), O(C14 alkyl), O(Cl4 alkenyl), S(C14 acyl), S(C14 alkyl), S(C14
alkynyl), S(C14 alkenyl), SO(CI_4 acyl), SO(C14 alkyl), SO(C14 alkynyl),

WO 2§(%Q%H§7allcenyl), S02(C1.4 acyl), S02(CI-4 alkyl), SOZ(Clﬁ@{WM& 012472

S02(C14 alkenyl), 03S(Cl_ 15 4 acyl), 03S(C,_4 alkyl), 03S(CI-4 allcenyl),
NH2, NH(C14 alkyl), NH(C14 alkenyl), NH(Ct_4 alkynyl), NH(C,-4 acyl),
N(C14 alkyl)2, N(C,_18 acyl)2, whereirfdlkyl, alkynyl, alkenyl and vinyl
are optinally substituted by N3, G, ong.to three halogen (Cl, Br, F, 1),
NO2, C(0)0(C1.4 alkyl), C(O)O(C14¢0 alkyl), C(O)0(C14 alkynyl),
C(0)O(C14 alkenyl), O(C14 acyl), Q{C14. &lkyl), O(C14 alkenyl), S(C14
acyl), S(C14 alkyl), S(C14 alkynyl), S(¢/14 alkenyl), SO(C1.4 acyl),

" SO(C1.4 alkyl), SO(C14 alkynyl), SO&L4 alkenyl), S02(C14 acyl),

S02(C14 alkyl), S02(C1.4 alkynyl), SOZ(CI_4 alkenyl), O3S(C1_2514

acyl), 03S(C1.4 alkyl),,03S(C14 alk F Nﬁ&%%

alkenyl), NH(C 4%’ﬁylr{1y?)r,e ﬁf&fﬁ‘%&%ﬁm%ﬁg%@@rﬁ%ﬁ acyl) ?%Sphate’
OR7; RZ and RZ' candigghtisiieatetdgetisphatiorar a vinbilipssbpbsigphate prodrug,
substituted by one or of N3 : . E, ; X :
independently H, halo%\!or??r?glﬁ{%‘zr%\’lF%r? (E{slrn & Sot%(a%‘fz%osﬁlj)ﬁégg?%%%& acyl, ‘
NHR', NR'2, lower alkiglcdiddiz©tidelbygsnbstisiied cheBy] Burbiesyasirpybfalkyl,

C1-C6 such as CF3 1%3#@@%;%%2%&@&E&Hﬁ?&%ﬂ&%&ﬁ?ﬂﬁ&) or its

CH2CH2F, lower allcény as CH=CHZ, halogenated (F, Cl,
Br, 1) lower alkenyl ofpgid6 slahvaiv@H-CH@RteHestBriankhdpe-Cliryl or

e o RS Ll ISR Bt vene,
CH2CH20H, halogenitec:if @, ghermb) | avwawaikoxyteneiyCebeitaed, 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 cyelic phosphate group;

R> and R? are independently H, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH;, NHR’, NR’;, lower alkyl of Ci-Ce,
halogenated (¥, Cl, Br, I) lower alkyi of C;-Cg such as CIs
and CH,CH,F, lower alkenyl of C;-Cs such as CH=CH,,
halogenated (F, Cl, Br, I} lower alkenyl of Cy-Cg such as
CH=CHC!, CH=CHBr and CH=CHI, lower alkynyl of C3-Cs
such as C=CH, halogenated (I, Cl, Br, I) lower alkynyl of Cz-
Cs, lower alkoxy of Cy-C; such as CHOH and CH,CH;0H,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cg, CO2H,
CO,R’, CONH;, CONHR’, CONR’, CH=CHCOH,
CH=CHCO;R’;

R’ is an optionally substituted alkyl of C;-C\2 (particularly when the
alkyl 1s an amino acid residue), cycloalkyl, optionally
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CO2R', CONH2, CONHR', CONR'2i CH=CHCO2H, CH=CHCOZ2R'"; R'is
an optionally substituted alkyl of C1-CI2 (particularly when the 10 alkyl is

WO Z03PiHid7acid residue), cycloalkyl, optionally substituted alkyeyA/eE2004/012472
C2-C6, optionally substituted lower alkenyl of C2-C6, or optionally

substituted acyl; and R&;is,ap,0pti juted alkyl (includi [ .
alkyl), cyano (CN), c%%ﬂ’ e é%ﬁgg%f%d%kygﬁe‘%ﬁai c&g’éi REd tower
15 fluoromethyl (CH2Rlkarid @ {IN3)CE oM DREINGUbHRNEDR ACY];

CH2NHCH3, CH2N(CH3)2, allcyne (optionally substituted), or fluoro; or

itepHarpiaceutically dbceptapletsalitolt prodrugithgrédofrant] an a pharmaceutically
PQ&{Q’%‘?@%‘&?A& acceptable carrier. 20 25. A pharmaceutical

comp%5| ion comprising a (2'R)-2'-deoxy-2'-fluoro- 2'-C-methyl nucleoside

((3-D or (3-L) of the formula: RIO Base O CH3 70 F 25 wherein Base is

120 WO 2005/003147 PCTI1JS2004/012472 R4 R3 NIO Rt and R2 are
independently H, phosphate, including monophosphate, diphosphate,

triphospbate, opa piabitiaesfbas PoaipqoidivgotiPRaaphaNAE2'R)-2"- deoxy-2'-
includi ized He | o
! ulij)crjtl)tlg'—s ?Iglﬂll %f nu%?go%?yeor}%tf)ﬁ’ s pharmaceutically acceptable salt or

prodrug théreof, in a pharmaceutically acceptable carrier of the formula:
NH,

TSN
I

HO N’J\)

CHy

HO F

10

27. A pharmaceutical composition comprising a (2'R)-2'-deoxy-2'"-fluoro-
2'-C-methyl nucleoside (G-I or $-1), or its pharmaceutically acceptable salt or

prodrug thereof, in a pharmaceutically acceptable carrier, of the formula:

- a

15 , wherein

R! and R7 are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphenate, inchuding stabilized H-phosphonates, acyl,
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5 ihcluding optionally substituted phenyl and lower acyl, alkyl, including
lower alkyl, 0-substituted carboxyalkylamino or its peptide derivatives,
sulfonate ester, including alkyl or arylallcyl sulfonyl, includin

WO 2r%ﬁeﬁll{ﬂ)Qatz’rﬁleiguIfonyl and benzyl, wherein the phenyl group is o&%ﬂgﬁﬁ%“’"m“n

substituted, a lipid, 10 including a phospholipid, an L or D-amino acid, a

carbohydrate, a peptigg;iadhelepirigiiigr etherubdphasguiicdliywer acyl, alkyl,
acceptable leaving group which when admijnistered in yivo is capable of .
providing a compoundn%%ﬁw%raﬂ%séﬂa'é%%%ﬁ%wgﬁi g orits

R1 and R7 15 can algehipiinkegiwithveyclicuphasphategroupidi@iand Rikyl or
are independently H, halpgen including F, Cl, Br, I, OH, OR’, SH, SR,
N2, NIRRTy AT oFeLcesh, e Go e oy o benayl,

alkyl of C1-C6 such ag/kdréinati GG drodpwier aicemil of LBsEiGsdch lipid,
as CH=CH2, 20 halogenated (F, Cl, Br, I)Plower alkenyl of C2-C6 such as .
CH=CHCI, CH=CBBrafitf &R ct ABUBPANRIy SPCF-CE sUdrfdne acid, a

C=CH, halogenated (Ea/GbiBtrdlowar algypyitief C2r Cahloeaemlkoxyof other
C1-C6 such as CH20H and CH2CH20H, halogenated.(F, Cl, Br, 1) lower _
alkoxy of C1-C6, com,%ﬂé%"é‘ﬁ‘%ow@%%j VEHNRIP WRIEE" when
CH=CHCO2H, CFI=GHigdRricRis anopiocaihbihstipieddkyl #fcompound

C1-C12 (particularly when the glkyl is,an.amino acid residue), cycloalkyl,
optionally 121 WO 209t 79 T}%%Bﬁ Eﬁyﬁﬁfﬂé@ffﬁ? te’kﬁl and R

alkynyl of C2-C6, optiggiallyss Wegittterkiamves aikemysph&2-6usrand,
optionally substituted acyl; or its pharmaceutically acceptable salt or

prodrug thereokinaphapmacauficalivingeeRiBRIE GRENRTing lower alkyl), cyano
(CN), CHs, OCHs, OCH,CH;, hydroxy methyl (CH,OHj},
fluoromethyl {CH,F), azido (N3), CHCN, CH;N;, CH;NH,,
CH,NHCH;, CHaN(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, m a pharmaceutically acceptable carmer, of the formula:

cl
N =
N
y
<N! )
HO N
o
CHg
HO F
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5 26. A pharmaceutical composition comprising a a (2'R)-2'-deoxy-2'-
fluoro-2'-C-methyl nucleoside (a-D) or its pharmaceutically acceptable salt

woO 06spigkyg thereof, in a pharmaceutically acceptable carrier F4€52004/012472

formula: NH2 AN HO N L CH3 HO F 10 27. A pharmaceutical
composition comprising a (2'R)-2'-deoxy-2"-fluoro- 2'-C-methyl nucleoside
()3-D or2ff-L), oAiEBanRsREERliCAINPASHE AT BRI IBE ﬁr@a‘?/h-&'rﬁé?éésf? ifluoro-

P ical eptable leLrabihe. A
e T B o el
idetudinmehephespliate]ydiptrdpblsteamipho§ hafersi i stabilized
phosphate prodrug, H-phosphonate, including stabilized H-phosphonates,
acyl, 122 WO 2005/003147 PCTIUS2004/012472 4ncluding optionally
substituted phenyl and lower acyl, alkyl, inclyding Jawer alkyl,
O-substituted carboxyalkylamino or its pepf#ide gerivatjes, sulfonate
ester, including alkyl or arylalkyl sulfonyl, i anesulfonyl and
benzyl, 5 wherein the phenyIFg;Sup is optionally substitut®za lipid,

X

‘wherein

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! 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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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 10 wherein R' or R7 is independently H or phosphate; R' and

R7.‘ can apm be. Wbﬁ@rﬁiﬁﬁbﬁﬁ@ﬂ?@?ﬂﬁ@ﬁ §H ’a §')i? Qndeoxy 2'-fluoro-
o%%@%/él}gstltu ed alkyl élncludln lower aIkyI) cyano (CN

ocHS, CHS Aok Rétww = ADORICORiGH éﬁsgﬂp(t@ﬂwykamwdmg
(NB)eBbICHN 2GiHaNA c6rl 2 2045 EHZNIFE 3o GHZN(GHRI2, alkyne
(optionally substituted), or fluoro. 28. A pharmaceutical composition

comprising a (2'R)-2'-deoxy-2'-fluoro- 2'-C-methyl gucleoside (-D) or its
pharmaceutically acceptable salt or prodrug 20 th@reof, in a

pharmaceutically acceptable carrier, of the : H<N N "'NN HOO

CH3 HO F 123 WO 20051003147 PCTIUS20 72 29_A

pharmaceutical composition comprising a (2 N2 fluoro

2'-C-methyl nucleoside ((3-D) i phagmackutically acceptable salt or

prodrug thereof in a pharmaceuticgly acc ta&lf carrier of the formula: 0

IN NH I l/ 3

HO F

31.  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
X
R
: 4 -CHj
L,
R F

wherein
Base is a purine or pyrimidine base;

Xis O, 8, 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,
wherein the phenyl group is optionally substituted, a lipid,
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30

N N NHZ RHO X .//CH3 _ HO F 5 wherein Xis 0, S, CH2, Se, NH,

N-alkyl, CHW (R, S, or racemic), C(W)2, wherein W is F, Cl, Br, or I; and

Rt is H, phosphate, including monophosphate, diphosphate, triphosphate,

or a stabilized phosphate prodrug, H- 10 phosphonate, including stabilized
H-phosphonates, acyl, including optionally substituted phenyl and lower

acyl, alkyl, including lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulftsHHE8tePhpsiRliRilandloPTabyfIPstaidrigr racemic

including methanesulfopydiand, berayhoksahereinihgiBleRYHHRURSL or other
optionally substituted, a lipid, including a phosphohpid, an L or D-amino
acid, a carbohydrate, B3Epfas i alhylcdtesblabe odsaringaarapeitibigly when

acceptable leaving grogumhigbruehen admipisieseetdn v, &ﬁﬁﬂgba{ec%pound
providing a compound 20 whergin R'is H or phosphate; 124 30. .
pharmaceutical compo¥RSRiRdngRdh§ Pl ipgica Soxiy- S magrensphate; R' and

2'-C-methyl nucleosidef(3rR)’ ekits RhaumateUtisal-aose pRRIh SRIL ATy
prodrug thereof, in a pharmaceutically acceptable carrier, of the structure:

O N NH N N NHz,dQ@Oqc independently H, Cy4 alkyl, Ci4 alkenyl, C;. alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(O)O(C;.4 alkyl), COYO(C,.
4 alkyl), C(OYO(C14 alkynyl), C(O)O(Cy.4 alkenyl), O(C14
acyl), O(Cy4 alkyl), O(C;4 alkenyl), S(Ci4 acyl), S$(Ci4
alkyl), S(Ci.4 alkynyl), S(Ci4 alkenyl), SO(Cy4 acyl), SO(C.4
alkyl), SO(Cr.4 alkynyl), SO(Cy.4 alkenyl), SO»(Cy4 acyl),
SO2(Cy4 alkyl), SO(Cr4 alkynyl), SO(Cy.4 alkenyl), 038(Cy.
4 acyl), O38(Ci4 alkyl), O38(Ciy4 alkenyl), NHy, NH(Cy,4
alkyl), NH(C,4 alkenyl), NH(C,4 alkynyl), NH(Cj4 acyl),
N(Cy4 alkyl)p, N(Cy.i5 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N;, CN, one to three
halogen (Cl, Br, F, 1), NOy C(O)O(C.4 alkyl), C(O)YO(C14
alkyl), C(O)O(Cr.4 alkynyl), C(OYO(Ci4 alkenvl), O(Ci4
acyl), O(Cyy alkyl), O(Cyq4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Cy4 alkynyl), S(C.4 alkenyl), SO(Cy.4 acyl), SO(Cy4
alkyl), SO(Cy.4 alkynyl), SO(C,.4 alkenyl), SOx(Ci4 acyl),
SO2(Cy4 alkyl), SO(C1.4 alkynyl), SO(Cy4 alkenyl), Os8(C,.
4 acyl), 03S(Ci4 alkyl), O38(Cy; alkenyl), NH,, NH(Cys
alkyl), NH(C4 alkenyl), NH(C;4 alkynyl), NH(C;4 acyl),
N(Cy.4 alkyl)s, N(Ci4 acyl)y, 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;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCHs, OCH,CH;, hydroxy methyl (CH;OH),
fluoromethyl (CHoF), azido (N3), CHCN, CHyNi, CH.NH,,
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| ~CH3 HO F 5 31. An antivirally effective amount of a
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside (43-D or (3-L) of the

formula: Rio Base )CR2'j] C H3 R6 R F z wherein 10 Base is a purine or
pyrimidine base; X is 0, S, CH2, Se, NH, N-alkyl, CHW (R, S, or racemic),
C(W)2, wherein W is E;ENBE Bp.1 GREAHE R adkisre pepirrdly fubstituted), or
phosphate, including mgpgphosphate, diphosphate, triphosphate, or a
stabilized phosphate prodrué, 15 H-phosphonate, including stabilized
H-phosphonates, acyl, including optionally substituted phenyl and lower

acyl, kyPhinelaerat Jelver asngatadleupalitutad ratdisgy digrafineptioislly in a
PERIifG AenivRMGS . SRRALe &1Ly INEHAIRg alkvl Ornanyialky! @lﬁqgghylaxis of
including methanesulfonyl and benzyl, 20 wherein the phenyl group |

opWEAY Subdest@yiaRat- 125 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 5 administered in vivo is capable of providing a compound wherein

R1 is H or phosphate; R2 is H or phosphate; R' and R2 or R7 can also be
linked Wiﬁ¥cyc|i§%@ggﬁi§§@bﬁﬁﬁ§:ﬁve amount of a (2'R)-2’-deoxy-2’-fluoro-2’-C-

methyl nucleoside (B-D or B-L) of claim 31,

wherein Base is selected from the group consisting of:

R* R*
R3
(T §
=
T’ N~ “RS NT 0
A i
(a) (b)
Y is N or CH;

R?, R? and R® are independently H, halogen including F, Cl, Br, 1,
OH, OR’, SH, SR’, NHy, NHR’, NR’;, lower alkyl of C;-Cs,
halogenated (F, Cl, Br, I} lower alkyl of C;-Cs such as CF;
and CHLCHLF, lower alkenyl of C3-Cg such as CH=CH,,
halogenated (¥, Cl, Br, I) lower atkenyl of C;-Cs such as
CH=CHCI, CH=CHBr and CH=CH]I, lower alkynyl of C;-Cg
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-
Cs, lower alkoxy of C;-C¢ such as CH;OH and CH,CH,0OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cgs, CO,H,
COR’, CONH;, CONHR’, CONR’;, CH=CHCO.H,
CH=CHCO,R’; and,
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R2 and R2' are independently H, C14 alkyl, CI-4 alkenyl, C14 alkynyl,

vinyl, N3, CN, Cl, Br, F, I, NO2, C(O)O(C14 alkyl), C(O)O(Cl_ 10 4 alkyl),
C(0)O(C4 alkynyl), C(O)O(CI-4 alkenyl), O(C14 acyl), O(Cl.4 alkyl),

O(Cl_4 alkenyl), S(C-4 acyl), S C14 alkyl), S 4 alkynyl), S(CIA

alkenyl), SO(cfi Aty Y sitst “‘éﬁé(@%ﬁ&& {mybdeniputarly when the
alkenyl), SO2(C1-4 aCMky15@2(§i 4@11@'),a&@Zé@dléua}kyaymna@%(%ﬂnonauy
alkenyl), 03S(Cl_ 15 4 agyl) 4 alkyl]), 03S(CL4 alkenyl), NH2,

NH(C4 alkyl), NH(C14 Eféﬁk}ﬁ"s Yh ShicfriysneRERay)) SuRpidptad lower
alkyl)2i N(C1_18 acyl)2ikethareirCalkyl callsyivhaaenvdtiandaviy are

optinally substituted by N3, CN, one to three halogen (Cl, Br, F, I), NO2,
C(0)O(CI-4 alkyl), C(O)O(CI-4 20 alkyl), C(O)O(C14 alkynyl), C(O)O(CI-4
alkenyl), O(Cl_4 acyl), O(C14 alkyl), O(Ct_4 alkenyl), S(C_4 acyl), S(C4
alkyl), S(4 alkmx%%@aﬁ%@&ﬁ%%ﬂ(ﬁ%cﬁcy ! 2§% héo B fnoro-22-C-
SO(CL4 alkynyl), SO(C4 4 alkenyl), Sgéé I.4 acyl), S Z(C14 alkyl),

S02(Cl- yctsoside(PriaiRe Ayl eban 335wharsin, 03S(Cj 4 alkyl),
0O3S(C1.4 alkenyl), NH2, NH(C14 alkyl), NH(C14 alkenyl), NH(CI_4

alkynyl), NH(C|BM@9|§eim@d Fretkyhe spplcansisyine, O Ry R ind R2'

can be linked together to form a vinyl optionally substituted by one or two

of N3, CN, Cl, Br, F, I, N®2; 30 R6 is an optionally substitgted alkyl

(including lower alkyl), cyan (CN), CH3, OCH3, OGH2CH3, hydroxy

methyl (CH20H), Tragfomathyl (CH2F), azido (N3), CHCNS
CH2NH2, 126 CH2 C%\CHZN(CHS)Z, alkyne (optionally.substituted),

or fluoro; or its plarmadeuticalfy acceptable salt or prodityg thegeof,
optionally in a phasmaceutically acceptable carrier, for in the
treatment or prophylaxis of ‘

() (b)

and wherein R’ is H, R”is OH, R¥ is H,R*isH,
and R* is NH, or OH, and R’ is NH-.

34, An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside (B-D or B-L) of the formula:

R0 Base
0
o
. tR /_CH,
R F

wherein

Base is selected from the group consisting of
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5 hepatitis C infection in a host. 32. The antivirally effective amount of a
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside ((3-D or (3-L) of claim 31,
wherein Base is selected from the group consisting of. R4 R4 <~ ~N R3

IN RS 10" (a) (b) Y i

s N or CH; R3, R4 and R5 are independently H,

halogen including F, CI, Bf, I, 15 OH, OR’, SH, SR’, NH2, HR', NR'2,
lower alkyl of CI-C6, halpgenated (F, ClI, Br, 1) lowes-alkyllof CI-C6 such

as CF3 and CH
halogenated (F, &I, B

r alkenyl of C2-C6 such agCAXCH?2,
er alkenyl of C2-C6 such CHgCHCI,

I

CH=CHBr and CI—NrCHI,waer@Ikynyl of C2-C6 20 such as"C=CH,
halogenated (F, G.l;,fBr, ) lower alkynyl of C2- C6, lower qL&gxy of CI-C6
such as CH20H and CH2CH20H, halogenated (F, Cl, Br,'I) lower alkoxy
of CI-C6, CO2H, CO2R', CONH2, CONHR', CONR'2, CH=CHCO2H,
CH=CHCOZ2R’; and, 1£® R’ is an optionally substituted alyl of CI-C12

(particularly when the

alkyl is an amino acid residue), cycloalkyl,

optionally substitgtedhaikinyl 5 C8l;optionally substituted lower
alkenyl of C2-C6, or optionally substituted acyl. 5 33. The antivirally
effective amounR bhadRR)r2 tuttapendiatiydr #h«Gpmethivichutitepsideoi@@phate,

or (3-L) of claim 31, w
(@) or (b):

NRFRDEIRARE RiBRIREIRATOM e T0UR GANRINING OF drug,
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, C4 alkenyl, Cy4 alkynyl,

vinyl, N3, CN, CI, Br, F, I, NO;, C(OYO(C 4 alkyl), C{OYO(C;.
4 alkyl), C(OYX(Cy.4 alkynyl), C(OYO(Cy+ alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Cy4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Ci4 alkynyl), S(C;.4 alkenyl), SO(Cy4 acyl), SO(C4
alkyl), SO(Cy4 alkynyl), SO(Ci.4 alkenyl), SO4(Ci4 acyl),
SO(C.4 alkyl), SOx(Cy4 alkynyl), SO5(Cy.s alkenyl), 058(Cy.
5 acyl), Os38(Ciyq alkyl), O38(Ci4 alkenyl), NH;, NH(C) 4
alkyl), NH(Cy4 alkenyl), NH(C:.s alkynyl), NH(Ci4 acyl),
N(Ci4 alkyl)y, N(Cy.15 acyl),, wherein alkyl, alkynyl, alkenyl

and vinyl are optinally substituted by N;, CN, one to three
129
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IR4R4 VAN R3I\NNRSI I, 10 (a) (b) and wherein R1 is H, R2 is OH,
R2'is H, R3is H, and R4 is NH2 or OH, and R5 is NH2. 34. An antivirally
effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C- 15 methyl nucleoside

(I3-D or (3-L) of the formula: Rio Base O Rz. R6 R F CH3 z wherein
Base is selected from (R3S Cortdistngt b MO8 HEDRE n D REEIO(Crs

(@) (h) and wherein Y isidyoy GO0 Raiargyindepengsatly, Halkenyl), 0(C,.
phosphate, including monopho[siighate 5 diphosphate, triphosphate, or a

stabilized phosphate pf5dtiig® bhcf’ébﬁéné?é?iﬁclé%ﬁ?@@bal%@ed acyl), S(Cy4
H-phosphonates, acyl, airelyiding;optivpaity, BostitairehpheRr@nd WS so(c;.,

acyl, alkyl, including lower alkyl, O-substituted carboxyalkylamino or its

peptide derivatives, suffbitate S ineliamd ki En 20Fsnatky SOy, acyD.
including methanesulfomwhand Reaz)|sodersintha anens @eLRIgnyl), 0.S(C,.
optionally substituted, a lipid
4 acyi), O3S(Cz_4 aikyi), O}S(CMg aikenyf), NHZ, NH(C14
alkyl), NH(Cy4 alkenyl), NH(Cy.4 alkynyl), NH(C,4 acyl),
N(Cy4 alkyl)s, N(Ci4 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, [, NO4;

R* R* and R® are independently H, halogen including F, Cl, Br, I,
OH, OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cg,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cy such as CF;
and CH,CH,F, lower alkenyl of C;-C4 such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C5-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 C,-
Cs, lower alkoxy .of C1~Cs such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO:H,
COs;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 Cy-Cq, optionally substituted lower
alkenyl of Cy-Cg, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHs, OCHj3, OCH:CHs, hydroxy methyl (CH,OH),
fluoromethyl (CHF), azido (N3), CHCN, CH;N;, CH,NH,,
CH,NHCH;, CHaN(CHjs),, alkyne (optionally substituted), or
fluoro;
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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 15 administered in vivo is capable

of providing a compound wherein R'is H or phosphate; R2 is H or

phosphatis; RiaaneccRBwetR 72caaptige ellinke dwidugy dlicrpbbhsphataally in a
group;R2 an : In dently H.Cl_4 alkyl, C| 4 alkenyl, C4 .
o S R R, o S S S R Sttayiavi of
20 4 hiipalitic Oy Sioh atkgimlit. C(O)O(C1 alkenyl), O(C14 acyl), O(C1.4
alkyl), O(CI-4 alkenyl), S(C1 acyl), S(C14 alkyl), S(C14 alkynyl), S(C1 4
alkenyl), SO(ClZhaca)i GO k- Healky inSOE dlaalRyR)D)  -SEHG-2 - fluoro-2’-C-
alkenyl), S02(C1 : (Cl 4, alkyl), SQ2(C4 alkynyl), SO2(Cl4

alﬁlgﬁwﬁé, ’B’é’é%é}%s?g@cﬁ}ﬁ{%%§’(°é§?i‘%yrli<‘§/|)"‘%é§’€c|A alkenyl), NH2,

NH(CI-4 alkyl), NH(C14 alkenyl), NH(C1.4 alkynyl), NH(CI_4 acyl),

N(C14 alkyl)2i N(CI_I aa&?l)li, wherein alkyl, alkynyl, alkenyl and vinyl are
optinally substituted by N3, CN, one to three 129 halogen (Cl, Br, F, 1),

NO2, C(O)O(CI_4 alkyl), C(O)O(C1.4 alkylj{ C(O)O(C1_4 alkynyl),

C(O)O(CIA alkenyl), O(C14 acyl), O(81A ), O(CIA alkenyl), S(CI_4

acyl), S(C1A alkyl), S(CIA alkynyl), S(CAjalkenyl), SO(C1_4 acyl),

SO(CI_4 5 alkyl), SO(C1A alkynyl), SO(Ck4 ), SO2(CIA acyl),
SO2(C1A alkyl), SO2(C1A alkynyl), SO2(C1A alkenyl), 03S(C1- 4 aryl),
O3S(C1A alkyl), O3S(C1A alkenyl), NH2i CIA alkyl), NH(CA alkenyl),
NH(CI_4 alkynyl), NH(C1A acyl), N(CA alkyl)2, N(Cl.4 acyl)2, OR7; R2

and R2' can be linked 10 together to form a vinyl optionally substituted by

one or two ofN3i CN, CI, Br, F, I, NO2; R3, R4 and R5 are independently

H, halogen including Fy{dl#Brisly, R? is OH, R? is H, R® is I, R* is
NH, or OH, and R®is H.

36.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside (3-D or B-L) of the structure: |

R'O Base

CH,
RO F
wherein Base is a purine or pyrimidine base;

X is O, S, CH3, 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,
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OH, OR', SH, SR', NH2, NHR', NR'2, lower alkyl of C1-C6, halogenated
(F, ClI, Br, 1) lower alkyl of C1-C6 such as CF3 15 and CH2CHZ2F, lower
alkenyl of C2-C6 such as CH=CH2, halogenated (F, Cl, Br, ) lower
alkenyl of C2-C6 such as CH=CHCI, CH=CHBr and CH=CHlI, lower

alkynyl of C2-C6 suchiasl@a@Hphalogidyht€d(hsGiuid dhtbwenbtkiayine or its
of C2- C6, lower alkoxy of C1-C6 such as CH20H and CH2CH20H, 20
halogenated (F, Cl, Br}él‘;%%veer(a?ﬁ:ﬁ%?y%?scﬁég) I@%ZI—?,S t‘f’foiﬁ%‘ﬁ%ﬁlHﬁl}(yl or
CONHR', CONR'2, CHa@IHED 2 il {GHECHUQRR, Ridthamcoptiondllyind benzyl,
substituted alkyl of C1- rticularly when the .alkyl is an amino acid "
residue), cycloalkyl, op?ogﬁé%?} % gt%%ﬁ&%ﬁ%klfny gr Eggl-%é?%sﬁ%wgﬂf lipid,
substituted lower alkemytlofii@2-Co, phoypiiohpiy, substifutest adylaRbis arid, a

optionally substituted alkyl (including lower alkyl), cyano (CN), CH3,
OCH3, OCH2CH3, hy(fraggéhrﬁ%i#ﬁ (Cﬁzoﬁi?fwéﬁbro%weth?f)léﬂ“é%, afitio other

(N3), CHCN, CH2N3, @hi2ihi2u80a012hid@id] CH2N(EH 3)2yalkymkich when
(optionally substituted)a&rn ilﬂ}ugPrO' d1%10 oL its .pharm%?eut' allg acceptable

el
salt or prodrug thereof, optionally In'a_pharmacattically accepiipfe ¢ compound

carrier, for use in the trehtmean rcpr&ﬁhylﬁedsp@ﬁdmeﬁytiﬁs)ﬁpmepﬂma;iRhand R’

host. 35. The antivirally effective, amount of a (2:R)-2'-d -2'-fluoro-2'-C-
5 methyl nucleoside ((§-EB £glrs ?%f%%%%ﬂ?&ﬁ%c) ré?ﬁ%g)%sge%rsa K2R3 IN

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of

hepatitis C infection in a host.

37.  The antivirally effective amount of a (2’R)-2’-deoxy-2’-fluore-2’-C-

methyl nucleoside (B-D or B-L) of claim 36, wherein

Base is selected from the group consisting of:

R4 R4
3
Y- RS R ~
L L
fl\‘ N~ RS N7 o
{ IS
(a) (b)
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;-Cg,
halogenated (F, Cl, Br, 1) lower alkyl of C;-Cq such as CFs
and CH,CHyF, lower alkenyl of C»-C¢ such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C-Cs such as
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and R'isH, R2is OH, R2'is H, R3is H, R4 is 10 NH2 or OH, and R6 is H.

36. An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (3-D or R-L) of the structure: Rio Base X CH3 RHO F

15 wherein Base is a purine or pyrimidine base; X is 0, S, CH2, Se, NH,

N-alkyl, CHW (R, S, or@ateiic}], CMAHC HRhendiWHSHH, Chvkr, dk¥nghdf C,-Cq
R1 and R7 are independent ate, in n

diphosphate, trlphospph%‘{ggt%g %Iﬁ %ﬂ%@ﬁlﬁg :(%Bdrggﬂ’ r a%ynyl of Cz-
H-phosphonate, lncludmg stakiti z¢ich kly ITOS plagnales 48 YH JOHUEHAICH, CH, OH,

optionally substituted p nyl and Jo eréj}c @gl 131 in Iudlng ower
alkyl, O-substituted carli’) é{m& la¥ e Ci-Ce, COH,

sulfonate ester, mcludm:g)@j:kyl oCanyiakyl subioryt, ,lnclcgqmg{ 2, CH=CHCOH,
methanesulfonyl and b% in th@ phenyl group is optionally
substituted, a lipid, 5 in a.lﬁ’{;@%; |p|d, an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other pharmaceutically

acceptable leavinyigrau ppub'tcamwl@@tﬁstﬂdﬁdr&ﬁtgrexf 0,MVQ {pAaRaAIEYONWhen the

providing a compound rein R1 or R7 is independently H o
phosphate; R1 and R7a%? a aiSo BEketFRitH S MHen ﬁécﬂrﬂﬁi@’b dpsionally

and or its pharmaceutigabiytagaeptahigmsalibor praty; U@ﬁﬁ@fﬁﬂﬁz opienaltyd lower

in a pharmaceutically agceptable carrier, for us |nt treatment or
prophylaxis of hepatiti@%e fl%:ﬁ =°h8gt Of@ t&fﬁ&

effective amount of a (2'R)-2'-deoxy-2'-fluoro-2" C-

38.  The antivirally effective amount of a (2°R)-2"-deoxy-2’-fluoro-2’-C-
methyl nucleoside (B-D or B-L) of claim 36, wherein

Base is selected from the group consisting of (a) or (b):

R4 R*
3
o /&
T N/LR5 N~ Yo
ke A
i i
(a) (b)
and wherein R' and R are H, R*is H,and R*is
NH; or OH, and R’ is NH,.

39.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (3-D or B-L) of the formula:

R0 Base
&
Re l /CH3
R F
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methyl nucleoside (J3-D or (3-L) of claim 36, wherein Base is selected
from the group consisting of. R4 R4 </YI\NR3ND N-:~RS O (a) (b)
20 Y is N or CH; R3, R4 and R5 are independently H, halogen including F,
Cl, Br, I, OH, OR', SH, SR', NH2, NHR', NR'2, lower alkyl of C1-C6,
halogenated (F, @igiinl) lower alkyl of C1-C6 such as CF3 and
CH2CHZ2F, lower alkenyl of C2-C6 such as CH=CH2, 25 halogenated (F,
Cl, Br, 1) lower alkesmyikof C2-C6 such as 132 CH=CHCI, CH=CHBr and
CH=CHlI, lower alkynyl of C2-C6 such as C=CH, halogenated (F, ClI, Br, I)
lower alkynyl of C2- C6, lower alkoxy of C1-C6 guch as CH20H and
CH2CH20H, halogenated (F, Cl, Br, I) lower alkoxy Of CI-C6, CO2H, 5
CO2R', CONH2, CONHR', CONR'2, CH= CH=CHCOZ2R’; and,
R'is an optionally substituted alkyl of CI-C12{(partigularly when the alkyl

is an amino acid residue), cycloalkyl, optional Nsﬂb?tﬁ' uted alkynyl of

C2-C6, optionally substituted lower 10 alkenyldé\fﬂCZ-CG, or optionally
substituted acyl. 38. The antivirally effective amoéunt of a
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside ((3-D or (3-L) of claim 36,
wherein Base is‘sefeSled HoHiths ghitm Sohersi (éé=0$=(8§: IRARY\L (W),
\N R3 \N Mubk3RE ks @SBy, 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
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, Ci4 alkyl, Cy4 alkenyl, Cy4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO,, C(OYO(C1.4 alkyl), C(OYO(C).
4 alkyl), C(O)O(C14 alkynyl), C(OYO(C1.4 alkenyl), O(C4
acyl), O(Ci4 alkyl), O(C,4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Cy.4 alkynyl), S(C,4 alkenyl), SO(Ci.4 acyl), SO(Cy.4
alkyl), SO(Ci4 alkynyl), SO(Ci4 alkenyl), SOx(Ci4 acyl),
SO(C14 alkyl), SO(Cy4 alkynyl), SOx(Ci4 alkenyl), O:S(C).
¢ acyl), Os8(Crq alkyl), Oa8(Ci4 alkenyl), NH;, NH(Cy4
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(@) (b) and wherein R" and R7 are H, R3is H, and R4 is NH2 or OH, and

R5 is NH2. 20 39. An antivirally effective amount of a
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside ((3-D or (3-L) of the

formula: Rio Base R R6 CH3 R2 F- 133 wherein Baseis R4 R3 N ~0

X is 0, S, CH2, Se, NHKvh T HEHw aikenylr fEdRie) absongD;, BH(Cry acyl),
wherein W is F, Cl, Brofd; R A0ghRAqrs 1ndenpndentiitd BRASEARIR, akenyl
including monophosphate, diphosphate, triphosphate, or a stabilized

phosphate prodrug, H33H0SHNbIE ORSEIIEN sLBEluiea P NhoSPhomsds, three
acyl, including optionailllyg%@,s@@['geglpf}e’nw’ a}@@iog/@)@y{ﬁi_?lgm%{gp CO)O(Ca
ide

including lower alkyl, O-substituted carboxyalkylamino or its pep

derivatives, sulfonate e$k&t-inEitiRg aiky P8R aYDal kDG EnyI, ikntiaihg O(C14

methanesulfonyl and bg@;;)gl,Cy(v@ggeiﬂlgpg’phﬁ@(hg%ﬁ)g?pgm%ly&cyn’ S(Cy4
of -

substituted, a lipid, including a phospholipid, an L or D-amino aci
racemic 15 mixture), a&rbe #&té,]‘éfﬁé? tRI&- 1o ehsredie P (6n otprail), SO(Cr4

p_harmaceutically acce_g@qy; Ig@ymggmmim@gp a@gﬁgﬁypj?,tg@g@ 4 acyl),
vivo is capable of prowdln? a compound
SO2(Ci4 alkyl), SOQ(C1_4 alkynyl), SOQ(C1_4 alkenyl), OgS(C}-
4 acyl), O3S(C1_4 alkyl), O3S(C14 alkenyl), NHZ, NH(C1_4
alkyl), NH(C;4 alkenyl), NH(C,.4 alkynyl), NH(C4 acyl),
N(Cy4 alkyl)s, N(Ci4 acyl),, OR”: R? and R” can be linked
together to form a vinyl optionally substituted by one or two

0of 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 C;-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cs such as CF;
and CHoCHoF, lower alkenyl of C,-Cy 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 alkyny! 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=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 Cy-Cs, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHs3, OCHj3, OCH»CHs, hydroxy methyl (CH,OH),
135
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wherein R1 is H or phosphate; R2 is H or phosphate; R and R2 or R7

can also be linked with cyclic phosphate group; 20 R2 and R 2" are
independently H, Cl_4 alkyl, Cl4 alkenyl, C1.4 alkynyl, vinyl, N3i CN, ClI,

Br, F, I, NO2, C(O)O(C1.4 alkyl), C(Odo C1l_ 4 alkyl), C(O)O(Cl_4

alkynyl), C(O)O(CI_4 afk%?w?%rﬂl( m@%@(ﬁa@@&%@w, CHoNHa,
alkenyl), S(C1.4 acyl), B{Cirrathyl), SRy YRy Copralkemny Rubstituted), or
SO(CI_4 acyl), SO(CI_4 25 alkyl), SO(C1.4 alkynyl), SO(C1.4 alkenyl),
S02(C14 acyl), S02(CER&kyl), SO2(C1 4 alkynyl), S02(C14 alkenyl),

03S(CIl_ 4 acyl), 03S(Cy4 alkyl), 03S(Cl_4 alkenyl), NH2, NH(CI_4 134
alkyl),dNHEC lsHaaheraidichii GledepliyRY RaNR(Chd aoM) (UG JBiDRally in a
N(CI_18 acyl)2, wherein alkyl, alkynyl, alkenyl and vinyl are optinally
substElHEFHPRisatK ,&6?@%%‘3%&@@%&@@&?@@9 e tiqgtRgyp or prophylaxis of
C(O) RpasstialkymfetiQH b alkyl), C(O)O(C14 alkynyl), C(O)O(Cl.4
alkenyl), O(C14 acyl), O(Cl.4 alkyl), O(C14 alkenyl), S(CI.4 acyl), S(C14

alkyl), S(CI.4 alkynyl), S(C1_4 alkenyl), SO(CI.4 acyl), SO(C14 alkyl),

SO(C14 alkynyl), SO(C14 alkenyl), SO2(Cl.4 acyl), S02(Cl4 alkyl),

S02(Cl-4 gkyny (G I | P3S(CI.4 alkyl :
035(C144gkeny%?§|%§,(81\|3ﬁ} Céﬁ%&(&ﬁ?%&?&ég‘%ﬁﬁ%ﬁpz ﬁ{ (%f‘-%a Hllro-2-c-
alkyeily! NK[@suiadih o(ERdkyd)eriNgtz14 acyl)2, OR7; R2 and R2'

can be linked together to form a vinyl optionally substituted by one or two

of N3, CN, CI, Br, F, I, NO2; 15RR§ and R4 dsesadependently H, halogen
including F, CI, Br, I, OH, OR’, SH,"SR’, NH2,|NHR', NR'2, lower alkyl of

CI-C6, halogenated (F, ClI, Br, 1) lo f CI-C6 such as CF3 and
CH2CHZ2F, lower alkenyl of C2-C6 su Le12, halogenated (F, Cl,

Br, I) lower alkenyl of C2-C6 such agz;,

F
wherein
Base is
R*
R® [ Xy
N
o

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,
mcluding 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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20 CH=CHC1, CH=CHBr and CH=CHI, lower alkynyl of C2-C6 such as

C=CH, halogenated (F, ClI, Br, I) lower alkynyl of C2- C6, lower alkoxy of

CI-C6 such as CH20H and CH2CH20H, halogenated (F, Cl, Br, I) lower
alkoxy of CI-C6, CO2H, CO2R', CONH2, CONHR', CONR'2,

CH=CHCO2H, 25 CH=&hehodRrieR' i8 antsptidsallydsubiplageralkyl of  other

CI-CI2 (particularly whejnfhgaaliylisian amine.geid r&ﬂgige)ggﬁoama when
optionally substituted alkynyl of C2-C6, optionally substituted lower

alkenyl of C2-C6, or optigRElyesitudiraty| caprie ilapreponaly compound

substituted alkyl (inclucigrieer ). QYRS NGB QG harc: R! and 17
OCH2CH3, hydroxy methyl (CH20H), 135 fluoromethyl (CH2F), azido

(N3), CHCN, CH2N3, cepNipbedipiadriath syeisaieenisio setkphe

(optionally substituted), of fluoro; or its pharmaceutically acceptable salt

or prodrug there}&ﬁ Bptibnatly imécspinatidde bkl docbisial& calridr, [, OH,
for use in the treatment-qs ;prephylaxis epatit fafectian i t )
40. An antivirally effecttig/%{én?g}n%‘ a%ﬁ)g@é%%@gﬁug%%%n% of Cr-Cs,
methyl nucleoside ((3-ba@egsnajesk the ¢drhuid) ks Balke! of EHEs10xch as CF;

R70 F wherein Base IgReBRENIP 1ower alkenyl of Cp-C¢ such as CH=CH,,
halogenated (F, Cl, Br, I} lower alkenyl of C;-Cg such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C,-Cq
such as C=CH, halogenated (F, Cl, Br, 1) lower alkynyl of Co-
Ce, lower alkoxy of C;-Cs such as CH,OH and CH,CH,0H,
halogenated (F, Cl, Br, I) lower alkoxy of Cy-Cq, CO.H,
COR’, 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;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of

hepatitis C infection in a host.

41. 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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15 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 20 pepild@ derivatives, sulfonate
ester, including alkyl or arylalkyl sulfonyl, in Ing methanesulfonyl and
benzyl, wherein the phenyl group is optionglly supstituted, a lipid,
including a phospholipid, an L Oﬁﬁ-amino ' 6 carbohydrate, a
peptide, a cholesterol, or other p aceuticqlly acteptable leaving
group which when administered in ble of providing a
compound wherein Rl or R7 is indep Be phosphate; Rl and R7
5 can also be linked with cyclic phospiate ggoup; R3 and R4 are
independently H, halogen including F, ClI, Br, I, OH, OR', SH, SR', NH2,
NHR', NR2, lower alky] of CI-C aloggnated (F, ClI, Br, 1) lower alkyl of
ot RSl et T e ek dhopatally i a
ChimGii2eifchBlogenaied(E, @irBr, frlawerialkésylehG2E6suphophylaxis of
g}ll-I:CHCI CI}I:QHBr and CH=CHI, lower alkynyl of C2-C6 such as

:%Ifﬁ,l A olgne%%fgﬁ 1('1:21 P,Sér, I) lower alkynyl of C2- C6, lower alkoxy of
CI-C6 such as CH20H and CH2CH20H, halogenated (F, Cl, Br, I) lower
alkoxy of CI-C6, CO2H, 15 CO2R', CONH2, CONHR', CONR'2,
CH=CHCOZ2H, CH=CHCOZ2R'; R'is an optionally substituted alkyl of
CI-CI2 (particuladyanhiendhe alifytis;anaving a€id resipus)deyeloaitloro-2'-C-
optionally substituted alkynyl of C2-C6, optionally substituted lower 20
alReipireisosis e &P dpdibmfemelituted acy!:

cl
N BN
¢TI
R'0 N N
P
8 | |/0H3

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
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or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or

prophylaxis of hepatitis C infection in a host. 25 41. An antivirally effective
amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside ((3-D) of the
formula: 137 NH2 ~N RN GHINEGOF GRBlpnanieedinglgy compound

acceptable salt or prodgHarRofyoReO AN SRR MaseMisHte: R! and R’
acceptable carrier for use in the treatment or proph%Iaxis of "hepatitis C

infection in a host. 5 4Z2AAENRGiFNKFeMEEtGEcknBarTbREe group; and,
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside ((3-D) of the formula: ClI
NN <'lR'ON N OsSR8 oA RMOWHErR albor {iappRrgalewer alkyl), cyano

independently H, phosphgte, ingludinermorapnasphateydiRhosphate: (cr,om),

triphosphate, or a stabi ized phosphate prodrug, H-phosphonate, .
including stabilized H-pHisspRGHEEECa). imerRitybpGoHally Sibdiituted:NH:,
phenyl and lower acyl, @liHcH,, CH,N(CHS),, alkyne (optionally substituted), or

fluoro;

or 1its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier for use in the treatment or prophylaxis of

hepatitis C infection in a host.

43.  An antivirally effective amount of a (2'R)-2-deoxy-2'-fluoro-2'-C-

methyl nucleoside (3-D) of the formula:

Cl
N N
4 _
CO
O

CHj

HO

HO F

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of

hepatitis C infection in a host.

44.  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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including lower alkyl, O-substituted carboxyalkylamino or its 15 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 20,;pharmaceutically
acceptable leaving group which when 138 administered in vivo is capable
of providing a compound wherein R1 or R¢{s ifjdepe E’ently H or
phosphate; R' and R7 can also be linked w ' aﬁhate group;
and, R6 is an optionally subsgtyed alkyl (incjuding lower atkyl), cyano 5
(CN), CH3, OCH3, OCH2CHS3, hMI (CH20H), fluoromethyl
(CH2F), azido (N3), CHCN, CH2N3} CiH2NHCHS3,
CH2N(CH3)2, alkyne (optionally subktitutebl), or fluoro; or its
pharmaceutically acceptable salt oﬁﬂrodruﬁ thereof, optionally ina 10
pharmaceutically acceptable carrier for use in the treatment or prophylaxis
of hepatitis C iff&&6dh in a host. 43. An antivirally effective amount of a
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside ((3-D) of the formula: CI

<N N HO N N Bie3 Si5Ho Borts phathize e ceptarsensiah &r(W:,

prodrug thesesf, wotignatly i} anhappaceutically acceptable carrier, for
use in the treatment or prophylaxis of hepatitis C infection in-a host.

R' is H, phosphate, including monophosphate, diphosphate,

triphosphate, or a stabilized phosphate prodrug,

phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted pheny! and lower acyl, alkyl,
including lower alkyl, O-substituted carboxyalkylamino or its
peptide dertvatives, 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

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 carrier, for use in the treatment or prophylaxis of

hepatitis C infection in a host.

45.  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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20 44. An antivirally effective amount of a (2R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside ((3-D) of the formula: 1390 N NH <'N N NH2 RbO X
(~CH3 HO 1 wherein Xis 0, S, CH2, Se, NH, N-alkyl, CHW (R, S, or
racemic), C(W)2, wherein Wis F, Cl, Br, or I; and 5 R" is H, phosphate,
including monophosphate, diphosphate, triphospltate, or a stabilized
phosphate prodrug, H- phosphonate, including staailized H-phosphonates,
acyl, including optionally substituted pheryt and lowgt acyl, alkyl,
including lower alkyl, O-substituted carbo% pR or its 10 peptide
derivatives, sulfonate ester, ir?%uding alkyl qr aryfﬁlkyl ﬂhﬁ)nyl, including
methanesulfonyl and benzyl, whefei enyl group is optionally
substituted, a lipid, including a phogpholipfl,-and or D-amino acid, a
carbohydrate, a peptide, a cholesterpl, or pther 15 pharmaceutically
acceptable leaving group which wheh administered in vivo is capable of
providing a compound wherein R1 is H or phosphate; or its

pHﬁrrﬁfécmlaw%wﬂeabpé@@mb}%raﬁdtrugr_thér@@m,l@pﬂmaﬂﬁ irpptionally in a
pf’[ﬁi’éﬁﬁﬁ@éﬂ{ﬁ%@%&%@éﬂém@ CAHIEE, 'R US& NdNe I eAIGRREC or prophylaxis of

prophylaxis of hepatitis C infection in a host.
hepatitis C infection m a host.

46.  The use of a (2'R)-2"-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or
B-L) of the formula:

R'O Base
e
Ra I /CH3
RZ F

wherein
Base is a purine or pyrimidine base;

X is O, S, CHy, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein W is F, CI, 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
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45. An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (3-D) of the formula: 240 0 N NH N N-ZNH2 HO O

),CH3 HO F or its pharmaceutically acceptable salt or prodrug thereof,
optionally in a pharmaceutically acceptable carrier, for use in the

treatment or praptytaséswicdbpatitipi@hisféationdreatp sth 4 6vikhadsanistered

of a (2R)-2'-deoxy-2'-fluoro-2'-C=methyl qside ((3-D or 13-L) of the .
formula: R10 Base RHEQV vﬁ'léfcﬁglez% \%ﬁﬁ%%%gs%g}gpg p%(ﬁ,g %?m W is Hor
pyrimidine base; 10 X {h0sthaEHZ Bl NHphalkyle;FH\AIRR SoroR” can also be

racemic), C(W)2, wherein \\ B . nd R7 are

independently H, phos%%%%\,(}i}rﬁlcﬂlz%?i}g é%}?égl%%% aE[)é, diphosphate,
triphosphate, or.a stabilized phgsphate prodrug, H:phosphonate

including stabili%%daﬁéjpl)#-uo%rp 18@%582%%%% 5@]0 L?égﬁ% ?)%ﬁ&?]%fﬂy}’ Cig alicynyl,
substituted phenyl andviewieNacGINalki BinElUdNGI0ONEN NG 4 alkyl), C(OYO(C -

BT g [ty RS

benzyl, wherein the plaeply] gPdlp.isabiptiondMCsubstitatet), aifids acyl), S(Cig
alkyl), S(Ci.4 alkynyl}, S(Cj.4 alkenyl), SO(C).4 acyl), SO(Cy.4
alkyl), SO(Ci4 alkynyl), SO(C,.4 alkenyl), SO(Ci4 acyl),
SO,(Cy.4 alkyl), SO(C14 alkynyl), SO(C4 alkenyl), O38(C,.
4 acyl), O3S8(Cia alkyl), O38(Ciy alkenyl), NH,, NH(C,4
alkyl), NH(Cy4 alkenyl), NH(C,.s alkynyl), NH(C;4 acyl),
N(Ci4 alkyl}p, N(Ci.15 acyl)y, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N;, CN, one to three
halogen {Ci, Br, F, I}, NO, C(O)O(C,4 alkyl), C{OYO(C;4
alkyl), C(O)O(Cy4 alkynyl), C(OYO(Cy4 alkenyl), O{Cis
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(C;4 acyl), S(Ci4
alkyl), S(Cy.4 alkynyl), S(Cy.4 alkenyl), SO(C,4 acyl), SO(Cr.4
alkyl), SO(Cy4 alkynyl), SO(C;4 alkenyl), SO»(Ci4 acyl),
SOy (Cy4 alkyl), SO(Ci.4 alkynyl), SO{C14 alkenyl), O38(C;.
4 acyl), O3S(Cy4 alkyl), O3S(Cy4 alkenyl), NH,, NH(C;4
alkyl), NH(C 4 alkenyl), NH(Ci.4 alkynyl), NH(C;4 acyl),
N(Cs 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, C1, Br, F, I, NOy;

R® is an optionally substituted alkyl (including lower allkyl), cyano
(CN), CH;, OCH;, OCH,CHj, hydroxy methyl (CH,OH),
fluoromethyl (CHyF), azido (N3), CHCN, CH;N;, CHoNH,,
CHpNHCH;, CHN(CHz),, alkyne (optionally substituted), or

fluoro;
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20 including a phospholipid, an L or D-amino acid (or racemic mixture), a
carbohydrate, a peptide, a cholesterol, or other 141 pharmaceutically
acceptable leaving group which when administered in vivo is capable of
providing a compound wherein R' is H or phosphate; R2 is H or

phosphdie; RIBERaRAisRIRY aehrRil) bealinrREde diciséssriignally in a
grouRsrarR2ANEREY aredpderRepdeRiYilte nfaallinbrbrt b atkemi Gmént for the
alkynyl, vinyl, N3, CN, CI, Br, F, I, NO2, C(O)O(C,_4alkyl), C(O)O(C_ 4
alky|fretoRoi ey eleToireTiraRERHIPro(C14 acyl), O(C14
alkyl), O(CI-4 alkenyl), S(C,_4 acyl), S(C,_4 alkyl), S(C14 alkynyl),
S(C,_4 alkeny)rSQICLARGH) 480(C_4 10 alkyl), SO(CI4 alkynyl),
SO(C,_4 alkenyl), S02(C,_4 acyl), SO2(C,_4 alkyl), SOZ(C14 alkynyl),
SO2(Cl4 alkenyl), 03S(C,_ 4 acyl), 03S(C1.4 alkyl), O3S(C14 alkenyl),
NH2, NH(C14 ahgryimpresiysairesgiraqHe swansmmiistiaa @14 acyl),
N(C14 alkyl)zi N(CI1.18 acyl)2, wherein alkyl, alkynyl, alkenyl 15 and vinyl
are optinally substitutedrfy N3, CN, one to three halogerfXCl, Br, F, 1),
NO2, C(O)O(C1_4 alkyl), C(O)O(C14 alkyl), C(O)Q{C14 &lkynyl),
C(0)O(C14 alkep~G(CEA acyl), O(CI-4 alkyl), O(CI akj%n, S(C14

C

acyl), S(C14 alkyl), S{C14.alkynyl), S(C14 alkenyl), SQ(C1 yl),
SO(C14 20 alkyl);)SO(042 alkyhyl), SO(C1_4 alkenyl), S§2(CI2 acyl),
S02(Cl.4 alkyl), 8062(C1.4 alkynyl), SO2(Cl4 alkenyl), 033(C1_ 4 acyl),
03S(C4 alkyl), O3S(C1.4 alkenyl), NH2, NH(C14 alkyl), NH(Cl14 alkenyl),
NH(C1.4 alkynyl), NH%:%M acyl), N(C14 alkyD)2, N(Cl_4 acyl)2, OR7; R2
and R2' can be linked?% together to form a vinyl optionaQR) substituted by
one or two of N3, CN, Cl, Br, F, I, NO2; R6 is an optionally substituted
alkyl (including Yoise¥ &ikiLcyano

R3, R? and R’ are independently H, halogen including F, Cl, Br, I,

OH, OR’, SH, SR’, NH,, NHR’, NR’,, lower alkyl of C;-C,
halogenated (F, Cl, Br, I) lower alkyl of C,-Cg such as CF;
and CH,CH,F, lower alkenyl of C;-C4 such as CH=CHo,,
halogenated (F, CL, Br, I} lower alkenyl of C,;-C4 such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C;-Cq
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-
Cs, lower alkoxy of Cy-Cg such as CH,OH and CH,CHROH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cq¢, CO,H,
CO,R’, CONH,, CONHR’, CONR’;, CH=CHCO.H,
CH=CHCO,R’; and,

wherein R’ is an optionally substituted alkyl of C;-Cy2 (particularly
when the alkyl is an amino acid residue), cycloalkyl,
optionally substituted alkynyl of C»-Cg, optionally substituted
lower alkenyl of C,-Cg, or optionally substituted acyl.
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(CN), CH3, OCH3, OCH2CH3, hydroxy methyl (CH20H), fluoromethyl
(CH2F), azido (N3), CHCN, CH2N3, CH2NH2, 30 CH2NHCH3,
CH2N(CH3)2, alkyne (optionally substituted), or fluoro; 142 or its
pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmacegticallylaceeptdiaioandesyiiatie manufacture of a medicament
for the treatment or prophylaxis of a rhinovirus infection. 47. The use of
claim 46, 5 whergig:Base dsts@lgstethir enathe-gioun consisling @f: R4 R4
INR3NN~R5(~Q (a) (b) Yis NorCH; R3, R4 and R5 are
independently H, hange&;incIuding F, Cl, Br, I, 10 OH, ORs4 SH, SR’
NH2, NHR', NR'2, lower plkyl of CI-C6, halogenated (F, C|, Br, 1) lower
alkyl of CI-C6 suc nand CH2CH2F, lower alk 2-C6 such
as CH=CH2, hatgge éted , Cl, Br, 1) lower alkenyl of|[C2-C6 such as
CH=CHC1, CH= ngH,-\—,fCHI, lower alkynyl of C2- chas
C=CH, halogenaggl,g, (F, ClI, Br, 1) lower alkynyl of C2- C6, lpwer alkoxy of
C-C6 such as CHZOH and CH2CH20H, halogenated (F; ¢, Br, 1) lower
alkoxy of CI-C6, CO2H, CO2R', CONH2, CONHR', CONR'2,
CH=CHCO2H, CH=CHC@gR'; and, 20 wherein R' is an optiofally
substituted alkyl of CI-CI2 (particularly when the alkyl is an amino acid
residue), cycloalkyl, optigraly-smastitutedrakymioRE 2 €6 rRAptienally

substituted lower alkenyl of C2-C6, or optionally.substituted acyl.
a%d R‘%s NH; or OIQI, and }¥5 is NHs. y

49.  The use of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-D or

B-L) of the formula:

R0 Base
O
o
Ra | R /CHB
R F

wherein

Base is selected from the group consisting of

R4 4
Y- -~ R3 \N
¢ T |
AL A

(a) (b)
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143 48. The use of claim 46, wherein Base is selected from the group
consisting of (&) or (b): R4 R4 % NR3\N N1R5"LO (a) (b) 5 and
wherein R'is H, R2 is OH, R2'is H, R3 is H, and R4 is NH2 or OH, and
R5 is NH,. 49. The use of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
nucleoside (3-Daatl Whk)edh iesformudzil0 Rio Base )'~OR2'CH3 z R
R F wherein Base is selected from the group consisting of R4 R4 VV\ N

R3' N:R5 | 1"LQ' Lo d® (Be hftttpadiviiS BiNpY dsphhy, Gldiiranel ShbfMSsphate,
independently H, phos%f%te mcludm&}mono&hosphate diphosphate,

triphosphate, or a stabfPEaSEHBEHHE O 5HIEER Q@Sphate prodrug,
including stabilized H-phospbemaies, a&ﬁﬂluﬁlk@'@dﬁﬂﬁ:@é&'%@ﬁbsphomteg acyl,

substituted phenyl and, IOYV%Ena}gColpt?cl)lr(laﬂy substituted phenyl and lower acyl, alkyl,
inchuding lower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkvl 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
myxture), 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 R7 can also be linked with cyclic phosphate group;

R% and R* are independently H, C,.4 alkyl, C,.4 alkenyl, Cy4 alkynyl,
vinyl, N3, CN, C1, Br, F, 1, NO, C(O)YO{(C4 alkyl), C(OYO(C,.
4 alkyl), C(OYO(Cy4 alkynyl), C(OYO(Cr4 alkenyl), O(C;.4
acyl), O(Cy4 alkyl), O(Cy4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(Cy4 alkynyl), S(C_M alkenyl), SO(Ci.4 acyl), SO(C.4
alkyl), SO(Ci14 alkynyl), SO(C,.4 alkenyl), SO(Ci4 acyl),
SOx(C;.4 alkyl), SO:(Cy4 alkynyl), SOy(C1.4 alkenyl), O38(Cy.
4 acyl), OsS(Cyq alkyl), O3S(Ci.4 alkenyl), NH,, NH(Cj4
alkyl), NH(Ci4 alkenyl), NH(C;4 alkynyl), NH(C.4 acyl),
N(Cy4 alkyl),, N(Cy.15 acyl);, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substitated by Ni, CN, one to three
halogen (Cl, Br, F, I), NO,, C(OYO(C\4 alkyl), C{OYXC 14
alkyl), C(O)YO(Ci4 alkynyl), C{OYO(C;4 alkenyl), O(Ci4
acyl), O(Ci.4 alkyl), O(Ci4 alkenyl), S(C;4 acyl), S(Ci4
alkyl), S(Cy.4 alkynyl), S(C.4 alkenyl), SO(Cy4 acyl), SO(C,.4
alkyl), SO(Ci4 alkynyl), SO(Ci4 alkenyl), SOC;4 acyl),
SO2(Cr4 alkyl), SOAC.4 alkynyl), SOHCy.4 alkenyl), O38(C;.

145 '



10

15

20

25

30

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, 10 including a phospholipid, an L or D-amino acid (or
racemic mixture):eybarboR{drateliaybeftidd Ca chdlestgiol Niothed(C, alkyl),
pharmaceutically accefy le ich hen a tered

Vivo is capable of pI’OVI Ing g ccg;%p%%igﬁ%ﬁem (S }—| or p dépﬁ%g N(Crs
R2 is H or phosphate; eFEkﬂh;d WR2 o7, &R aRD del IRkedwith loyialit together
phosphate group; R2 ndently -4 I@;I Cl.4a

alkenyl, Cl-4 alkynyl, z\%/(lglny g (FPB nlg.ﬁ ﬂ%s;%%@a) ((E)f}f gﬁ(WO of Ns,

" C(0)O(CL_ 4 alkyl), c@)ﬂ(t]:ﬁm Bllyhifs; C(0)O(C_4 alkenyl), O(CI-4

acyl), O(C14 alkyl), O(CI-4 alkenyl), S(C1.4 acyl), S(C1-4 20 alkyl), S(C14

alkynyl), S(C1.4,al ClA 0]

alkynyl), SO(C__ l?%le‘lny af?dg%fé\ (?) @dﬁ fi@/ga%ﬁ é@é%}: Cl, Br I,

a:tynyll)), E%ZZ(CIL_ﬂI (aclllréﬂkil) UBS (@, SR’ ﬁbﬂﬂjg,@&ﬁ@NHCﬁéjkyb)N@Sﬂk@l af C;-Cs,

alkenyl), ,

NH(C1.4 acyl), 25 N( ZJ)%A%E'#C%P?? cyl) 33 alﬁzei hlfkfhlf}il as CFs

ﬁlklenyl e(lgtlj \éinyllzalr)e @pdn@cﬂ:ia@frbﬁlzdm(ktabyﬂﬂd@n%wgloﬁe(&sthueb as CH=CH,,

alogen (Cl, Br, F, 1),

C(O)O(CIA alkynyl). C@%&éﬁ&?ﬁ)@ﬁ%ny),)%(C(‘I{ggaéyl)ﬁ%@%( Ahikgis such as

o|f<C| 4|)a| E%n(;& S(C& @;ﬂegg)j@ﬁmeﬂacnﬁd Wym@ﬁm?nw of Cp-Ce

alkeny acy a alken

sone o, Soafh ML BHT SR

acy ny CH,OH,

alkyl), NH(C1_4 alkenyl), NEKGe2 ), BHGM ARG 4 ¢-co, com,
CO,R’, CONH,;, CONHR’, CONR’;, CH=CHCO,H,
CH=CHCO;R’;

R’ is an optionally substituted alkyl of C;-Cy; (parﬁcuiarly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of Cy-Cs, optionally substituted lower
alkenyl of Cy-Cs, or optionally substituted acyl;

R® is an optionally substituted alkyl {(including lower alkyl), cyano
(CN), CHj;, OCH,, OCH;CH,, hydroxy methyl (CH,OH),
fluoromethyl (CHF), azido (Ni3), CHCN, CH;N;, CH;NH,,
CH;NHCH3, CHoN(CHz),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof,optionally in a
pharmaceutically acceptable carrier, in the manufacture of a medicament for the

treatment or prophylaxis of a rhinovirus infection.

50. The use of claim 49, wherein
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alkyl)2, N(C4 acyl)2, OR]; R2 and R2' can be linked together to form a
vinyl optionally substituted by one or two of N3, 5 CN, Cl, Br, F, I, NO2;
R3, R4 and R5 are independently H, halogen including F, CI, Br, I, OH,
OR’, SH, SR', NH2, NHR', NR'2, lower alkyl of CI-C6, halogenated (F, ClI,
Br, 1) lower alkyl of CI-&8%iénh as CF3 and CH2CH2F, lower alkenyl of
C2-C6 such as CH=CH2, 10 halogenated (F, Cl, Br, 1) lower alkenyl of
C2-C6 such as CH=CHC1, CH=CHBr and CGH=CHlI, lower alkynyl of
C2-C6 such as C=CH, halogenated (fp3Cl, ) lower alkynyl of C2- CB6,
lower alkoxy of CI-C6 such as CH20H anfj C H20H, halogenated (F,
Cl, Br, 1) lower alkoxy of CI-C6, CO2H, 15LCO2&, CONH2, CONHR',
CONR'2, CH=CHCO2H, CH=CHCO2R ; R'{% an éptionally substituted
alkyl of CI-CI2 (particularly when the alkyl isfan amino acid residue),
cycloalkyl, optionally substituted alkynyl of C2-C6, optionally substituted
lower 20 alkenyl of C2-C6, or optionally substituted acyl; R6 is an
optionally substituted alkyl (including lower alkyl), cyano (CN), CH3,

OCH3, OCH2CHS3, hydroxy, methyl (Ck ) Hluorgmethyl 2F), azido
(N3), CHCN, CH2N3, %ZNE, GCII—%ZI{ILH%S?\CIEFZ%%%%%W%%
(optionally substittited) (81, 28dflorefbr its pharmaceutically acceptable
salt or prodrug thereof,optionally in a pharmaceutically acceptable carrier,

in the manufacture of a medicament for the treatment or prophylaxis of a
rhinovirus infection. 30 50. The use of claim 49, wherein 146 Base is R4

51.  The use 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:

R0 Base

CHs
RO F
wherein Base 1s a purine or pyrimidine base;

X 18 O, S, CHz, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),
wherein W is F, CI, 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,
mcluding 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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R3 N N."kO and R'isH, R2is OH, R2"'isH, R3isH, R4is 5
NH20rOH,andR6isH. 51. The use of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl
nucleoside (3-D or (3-L) or its pharmaceutically acceptable salt or prodrug
thereof of the structure: Rio Base X CH3 70 F 10 wherein Base is a

purine or pyrimidine baseludifxg0, &S, pphsEpNH, ®-alkyl CCHWARINS, @eid, a
racemic), C(W)2, wheggip s fie Cl. BT gtlidd, R andRERRI  or  ofher
independently H, phosphate, including monophosphate, diphosphate,
triphosphate, or a stabitizatttsisnble preeptaplcl vt sphvpateyhich when
including stabilized H-phosphpnates, agyl, incllging ORfiopRAINAHBSH S pound

phenyl and lower acyl, alkyl, inc{luding lower alkyl, O-substituted i ;
carboxyalkylamino or itshggepitife eleRvasivedersaionarelbstephirpleinR ' and R
alkyl or arylalkyl sulfonyl, Hﬂ&klﬁﬁmwﬁ%ﬁﬂ%%l@%o%ﬁﬂa@ p20
wherein the phenyl group is optionally substituted, a lipid, 147 in¢luding a
p ipid, a r. D-amj id, ydr a.peptide
e e R oo of @
wihesiliemingiiste tbd iresivisid capapleybixgy oviddna dompaiégntos.wherein
Rl or R7 is independently H or phosphate; Rl and R7 can also be linked
with cyclgozphos[,\pg Gggq@é%gpggqgﬂgrg;na pharmaceutically acceptable

a

carrier, in the manufacture o

Base is selected from the group consisting of}

R* R4
</Y i s, N R3 i =~ N
Ti* N')\ RS N/‘KO
e i
I T
(2) (b)
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;-C,
halogenated (F, Cl, Br, I) lower alkyl of Ci-Cg such as CF;
and CH,CHLF, lower alkenyl of C»-Cg such as CH=CH,,
halogenated (F, Cl, Br, ) lower alkenyl of C,-Cs such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C;-Cs
such as C=CH, lhalogenated (F, Cl, Br, I) lower alkynyl of C,-
Cs, lower alkoxy of C;-Cy such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, 1) lower alkoxy of C-Cg, CO:H,
COz;R’, CONH,, CONHR’, CONR’), CH=CHCOzH,
CH=CHCO,R’; and,
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medicament for the treatment or prophylaxis of a rhinovirus infection. 52.

The use of claim 51, wherein 10 Base is selected from the group

consisting of- R4 R4 R4 R3 VANNIRS 110 1, (a) (b) Yis N or CH; R3,

R4 and R5 are independently H, halogen including F, ClI, Br, I, 15 OH,

OR', SH, SR', NRf2{sNir RpthR:2 v oulestiatiied aflGi- GBChéllﬁq?miedz(ﬁy @ﬂaen the
Br, I) lower alkyl of CI- uch as CF3.and C 2CH F, iower kﬁ(

C2-C6 such as CH= CI%B%L ogenz:l?n(]jn%lc—l é? T aﬁ%eny 3{‘}{ Optmnauy
C2-C6 such as CH= CHibhtﬁﬁch:&lByladlddﬁl-@zGHL hqvmal]gyngdb@ﬁtuted lower
C2-C6 20 such as C=C F J Br, 1) lower alkyny] of C2-

C6, lower alkoxy of CI- sﬂcﬁ%gés]aé%f% aagﬁélﬁﬁéa%&%ﬁ:ﬁ()genated

(F, ClI, Br, I) lower alkoxy of CI-C6, CO2H, COZR', CONHZ2, CONHRY,

CONR'2, CH=CHCO2H, CH=CHCOZ2R'; and, 148 R' is an optionally
substituted alkyl of CI- Cﬂf{épartlcularly when the alkyl is an amino acid
residue),cyclo ’ﬁ%ﬁ bR alkyny! of C2-C6, optionally
substituted lower alken ﬁll of C2-C6, or optignally substituted ac%I 5 53.

The use of claim 51, wHé?&ils Esleeisd SomciResion Huyibng dbdietify:
of (a) or (b): R4 R4

R4 R4
Y- 2 RS \N
<1 |
L A

(@) (b)

and wherein R! and R’ are H, R’is H, and R*is
NH, or OH, and R is NH,.

54. The use of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (B-b or

f-L) of the formula:

Base

wherein

Base is
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R3 \N~5IINRO (a) (b) 10 and wherein R1 and R7 are H, R3is H, and

R4 is NH2 or OH, and R5 is NH2. 54. The use of a
(2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside ((3-D or P-L) of the

formula: R10 Base R R CH3 R2 F 15 wherein Base is R4 R3 ~N rAO

149 X is 0, S, CH2s S, NIGHN- flky NEHWaiRYS (31 YadEni%) oCtwwymic), C(W),

wherein }%i; F g,‘(} IR’ pp R7 are independently H, phosphate,
including m%ﬁ%)npholsgpghte’, Ei(?fp%oépha\te, triphosphate, or a stabilized

Fphosphonate, S8 ds Se S Srdiipmiaghoshete
acyl, alkyl, including |dipéwoskyke) tspphstiphtad, carboryalptdnpinmsgidats prodrog,
e dratves g S AR ol A SERL ot
optionally substituted, mdipitingnaptiding g phospredptcayt bl Dvamingyl, alkyl,
acid (or racemic 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, 2 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 mdependently H, C;.4 alkyl, Cy4 alkenyl, C;.4 alkynyl,
vinyl, N3, CN, CL, Br, F, I, NO; C(OYO(C 14 alkyl), C(OYO(C;.
4 alkyl), C{OYO(Cr4 alkynyl), C(OYO(Ci.4 alkenyl), O(Ci4
acyl), O(Cy4 alkyl), O(Ci4 alkenyl), S(Cy4 acyl), S(Ci4
alkyl), S(C 4 alkynyl}, S(C,.¢ alkenyl), SO(C,4 acyl), SO(C, 4
alkyl), SO(Cy4 alkynyl), SO(Ci4 alkenyl}, SOx(Ci4 acyl),
SO5(Cy.q alkyl), SOx(Ci4 alkynyl), SO(C1.4 alkenyl), O3S(C;.
5 acyl), O38(Ci4 alkyl), O38(C4 alkenyl), NH,;, NH(C;4
alkyl), NH(C,4 alkenyl), NH(C;4 alkynyl), NH(C;4 acyl),
N(Ci4 alkyl)a, N(Cy.13 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N;, CN, one to three
halogen (Cl, Br, F, 1), NO; C(O)O(C 4 alkyl), C(OYO(C.4
alkyl), C(O)O(C,.4 alkynyl), C(O)O(Cy4 alkenyl), O(Ci4
acyl), O(C14 alkyl), O(Ci4 alkenyl), S(Cy4 acyl), S(Cia
alkyl), S(C;4 alkynyl), S(C.4 alkenyl), SO(C;4 acyl), SO(C;4
alkyl), SO(Cy.4 alkynyl), SO(Ci4 alkenyl), SOxCy4 acyl),

150



10

15

20

25

30

mixture), a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group which when administered in
vivo is capable of providing a compound 15 wherein R' is H or phosphate;
R2 is H or phosphate; R1 and R2 or R7 can also be linked with cyclic

D sy, i N3, e B O A8 (O,
alkynyl, vinyl, N3, CN, C|, Br, F, I, , -1 alkyl),

4 alkyl), C(O)O(C1.4 alkytyh; é?@%@eeﬂﬁﬁfﬁen ,%&C“lﬂ%%ﬁc%, 2 NH(Cy4
Sk o o St ol o
4 alkenyl), acyl), alkyl), |t7a nyl), ( - .
alkenyl), SO2(C14 acyty‘Se2 .éﬁaﬂ&&ls@%’ 4 Qkyri) 2B (copy be linked
alkenyl), 03S(CI_ 4 acyike0a5(c ¥aralkyhifyBofGdndinlkemylinhd Xy one or two

NH(C14 25 alkyl), NH(C1-4 alkenyl), N |.4 alkynyl), NH(C1.4 acyl),

N(C1_4 alkyl)2, N(Cl_‘i‘é‘&tﬁﬁ %Efeﬁ%ﬁﬂ?ﬁamynw alkenyl and vinyl

are optinally substituted by N3, CN, one to three halogen (Cl, Br, F, 1),

NO2, C(O)O(CR% 2k} eOXtedndealiyl), GLQYAGAAlkgy!)CL, Br, 1, OH,

S(C14 acyT, (Ol 4 R Sl SRAKITh, St ery 5 @ of C1-Co,
acyl), SO(C14 alkyl), $Qxebrdhalkymy IS S{Qly4alkenilySOR (G 14 agMh) as CF;

150 SO2(CIA alkyl), S02(C14 alkynyl), SO2(C1-4 alkenyl), 03S(C1_ 4
acyl), 03S(Cl_4 alkyl), 6@3&%’3&%%391‘)’,% %eﬂwé(é A2 PRI RS 19 =CHy,

alkenyl), NH(C1.4 alkyhyihgbited . 4raogl), BN(GL. thaey B dN(C b4 @gyl)d.such as
OR7; R2 and R2i can be Ii_p(%%%?é?ﬁgthﬁr to form awvir%l optionalli,/EY
substituted by one or thd S R ENIEHEF #4 (5510 Lavrdkamy! of C2-Ce
independently H, haloggnnglagiogt FifdeBiate M, (PR3 Si10RR: M2y of Cy-
NHR', NR'2, lower alkyl of C1-C6
Cs, lower a’lkoxy of C;-C¢ such as CH;OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO.H,
COR’, CONH;, CONHR’, CONR’;, CH=CHCO,H,

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,-Cg, or optionally substituted acyt;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHi, OCH;, OCH,;CHs, hydroxy methyl (CH,OH),
fluoromethyl {CH,F), azido (N3), CHCN, CH;N;, CH,NH,,
CH,NHCHai, CHaN(CHs),, alkyne (optionally substituted), or

fluoro;

‘or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier , in the manufacture of a medicament for the

treatment or prophylaxis of a rhinovirus infection.
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halogenated (F, Cl, Br, I) lower alkyl of C1-C6 such as CF3 10 and

CH2CHZ2F, lower alkenyl of C2-C6 such as CH=CH2, halogenated (F, Cl,

Br, I) lower alkenyl of C2-C6 such as CH=CHCI, CH=CHBr and CH=CHlI,
lower alkynyl of C2-C6 such as C=CH, halogenated (F, Cl, Br, I) lower

alkynyl of £2- ChdawebakgX\yph CleGG-Aidhas CHZ@HaRNnucleoside (B-D or
CgZCH%%H 15 halogenated (F, Cl, Br, I) lower alkoxy of C1-C6, CO2H,
CERR® W NHR', CONR'2, CH=CHCO2H, CH=CHCOZ2R'; R'is

an optionally substituted alkyl of C1-CI2 (particularly when the alkyl is an

substituted aryl; R6 is an optionally eﬁgl (including lower
alkyl), cyano (CN), CH3, OCH3, OC , hydroxy methyl (CH20H),
fluoromethyl (CH2F), azido (N3), CHGN, CH2N3, CH2NH2, 25
CH2NHCH3, CH2N(CH3)2, alkyne (optionally substituted), or fluoro; or its
pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier , in the manufacture of a medicament
for the treatmegf@rdprophylaxis of a rhinovirus infection. 30 151 55. The
use of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside ((3-D or R-L) of
the formula: R'@Base O CH3 RHO F 5 wherein

R4

R3 [ W
A

[

R and R” are independently H, phosphate, including monophosphate,
diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
mcluding optionally substituted phenyl and lower acyl, alkyl,
mcluding 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 R7 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;-Cs,
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Base is R4 R3 NIO Rl and R7 are independently H, phosphate, including
monophosphate, diphosphate, triphosphate, or a stabilized phosphate
prodrug, 10 H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl, including

lower alkyl, O-substitutetlessrsesd Sfrhrihd)olorsT it @ex@xawélsas CF; and

sulfonate ester, 'nClUd'W{MJ}O%W&&I%HE§NHPQ}’JCL@HM@H§%H CH,, halogenated
methanesulfonyl and benzﬁ&w wherein the Phen | group is optionally

substituted, a lipid, incdifidifg aBhd2pldiiicRlsAr of D Gt ity 28 CH=CHCL,

carbohydrate, a peptide;rp-chiplestes@rricpinaswnhalmagedtically such as C=CH,
acceptable leaving group which when admlnlstered in vivo is capable of

providing a compound BUARHEREIh & G170 G aRty HCgrCer lower alkoxy
phosphate; Rl and R7 <ﬂar] adgomaﬂmeemm SYCITIHh BRI Q0w RB(F, Cl,

and R4 are independe han n inc I S ,
SR, NH2, NHR', NR'2, é’i’ky oy ‘tﬁ? 180 ﬁg g’enafed’&%%E%NHR
lower alkyl of CI-C5 suﬂ@é@GF@WC@QEHBﬁQB@@&&IkenyI of C2-C6

such as CH=CH2, halogenated (F, ClI, Br, I) lower alkenyl of C2-C6 such
as CH=CHCI, CHSCkBppmch@l3=Chbil;jtowkrkikynyIOf C2-@6rsuchrgs when the

Ce-CH. S halogenated (s i BB IREE BN, O LR IS MO siured

of CI-C6 such as CH20OHand CH2CHZ20OH, halog enated
lower alkoxy of CI-C6, @lopH @@@a@@p@p@%@rﬂmﬂed@@ww&nﬂ of Cy-Cs,

CH=CHCOZ2H, CH=CHEQ2Ryisd%artigaally substituted alkyl of
C1-C12 (particularly when the

or its pharmaceutically acceptable salt or prodrug thereof, optionally i a
pharmaceutically acceptable carrier, in the manufacture of a medicament for the

treatment or prophylaxis of a rhinovirus inféction.
56.  The use 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,

B
o A

N

CHs

HO F

optionally in a pharmaceutically acceptable carrier, in the manufacture of a

medicament for the treatment or prophylaxis of a rhinovirus mnfection.
57. The use of

a (2'R)-2'"-
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10 alkyl is an amino acid residue), cycloalkyl, optionally substituted

alkynyl of C2-C6, optionally substituted lower alkenyl of C2-C6, or

optionally substituted acyl; or its pharmaceutically acceptable salt or

prodrug thereof, optionally in a pharmaceutically acceptable carrier, in the
manufacture of.a medic nt for the 15 treatment.Qr prophylaxis ofa ..
oVt T VA ettt R S ol horas Eharauticall
nucleosidecf{3dbleonliterpiradmachaticdllyf docéptalle:salt or prodrug

thereof of the formula: NH2 N HO NAO CH3 IS 4 O HO F optionally in a
pharmaceutically acceptable carrier, in the manufagture of a 20

medicament for the treatment or prophylaxiégf a rliinovirus infection. 57.

The use of a (2'R)-2' 153 deoxy-2'-fluoro-2, éthyihhucleoside (3-D) or
its pharmaceutically acceptable salt or prodru hergif of the formula: CI
NN RONN OR (I),CH3 R76F wherein'b Rl aNd R7 are
independently H, phosphate, including @onophosphate, diphosphate,

wherein

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 vive 1s 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), CHi, OCH;, OCH,CHs, hydroxy methyl (CH,OH),
fluoromethyl (CHyF), azido (N3), CHCN, CH;N3;, CH,NH,,
CHoNHCH;, CHoN(CHs)s, alkyne (optionally substituted), or

fluoro; and

optionally in a pharmaceutically acceptable carrier, in the manufacture of a

medicament for the treatment or prophylaxis of a rhinovirus infection.
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H-phosphonate, including stabilized H-phosphonates, acyl, including
optionally substituted phenyl and lower acyl, alkyl, including lower alkyl,
O-substituted carboxyalkylamino or its 10 peptide derivatives, sulfonate
ester, including alkyl or arylalkyl suifonyl, including methanesulfonyl and

benzyl, Whereiriteeuphefivl @Gtapa’ iﬂapiﬁoﬁaﬂja@m&ﬁﬁéﬂ@ﬂiﬂkdleoside (B-D) or

o Ao GG T4 ST LB ) ACCER A laving

group which when administered in vivo is capable of prowdlng a
compound wherein Rl or R7 is independentlyjH or phosphate; Rl and R7
can also be linked with cyclic phosphateygrowsand, R6 is an optionally
substituted alkyl (including lower alkyl cyq 0 2GQ'(CN), CH3, OCH3,
OCH2CH3, hydroxy methyl (CH20H), yl (CH2F), azido (N3),
CHCN, CH2N3, CH2NH2H® 2NHCH3 CH2N(CH3)2, alkyne (optionally
substituted), or fluoro; and Opl ) a pharmaceutically acceptable
carrier, in the manufacture of ay2b megdicament for the treatment or
prophylaxis of a rhinovirus infection. 154 58. The use of a
(2'R)-2'-deoxy-2'-fluoro-2'-C-midthyl nutleoside (3-D) or its

pharmaceutically acceptable salt or prodrug thereof of the formula: CI |/
\Notgaalx i @HBhggapeutically acceptable carricr, in the manufacture of a

5 medicament for the treatment or prophylaxis of a rhinovirus infection.

59. The use 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
</ l NH
N NANHZ

wherein

10 X is O, 8, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein Wis 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,

15 including optionally substituted phenyl and lower acyl, alkyl,
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optionally in a pharmaceutically acceptable carrier, in the manufacture of a

5 medicament for the treatment or prophylaxis of a rhinovirus infection. 59.
The use of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside ((3-D) or its
pharmaceutically acceptable salt or prodrug thereof of the formula: O N

NH <'Nx N NH2 Rba@)ding owe HOF (Hvehsintul@l Xdhox gliohmBe or its

NH, N-alkyl, CHW (R, S, or. racemi W) ein W.is E, Cl.Br, or,l;
and R'is H, phosphatg?Pr%Iadin%nﬁgiggéhoégﬁaﬁédigﬁgg’phlgﬁa%dgg 511(3/1 or

triphosphate, or a stabitidetkphosffhaie, prodrdgn & -mpttbsphontiteyl and benzyl,

including stabilized H-phosphqnate W g'ncu ing_optionally,: "
substituted phenyl an§' o%ﬁ?ggﬁl,pgiﬁi %E%S#né#u%%%%a\?vfggg%}ﬁmed’ a lipid,
O-substituted carboxyiaiilyidiminceorptespeplitie derivativesr sulfemaiieo  acid, a

ester, including alkyl orar%gﬂ

Iky| sulfanyl, | ing met lfonyl and
benzyl, wherein the phény g(r%%g’is gpti%éﬁiéghbs%}[utggsﬁ%fg% Y other

including a phospholip]'hamte@ti@ﬂ&minmapﬁdﬂa dambtg/d@w-pa which when
peptide, a Cho'eSterO'a%%@&éré)c?%r_nﬁﬁg%@%‘g@?&eﬁ é%)ﬁ%ng compound

group which when administered in vivo is capable of providing a
compound wherein Ruisdebior hisdplatehosphate;

optionally in a pharmaceutically acceptable carrier, in the manufacture of a

medicament for the treatment or prophylaxis of a rhinovirus infection.

60. The use 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’;l\NH2

HO o
/ -CH,
!

HO F

optionally in a pharmaceutically acceptable carrier, in the manufacture of a

medicament for the treatment or prophylaxis of a rhinovirus infection.

61.  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'
=
CH
B A 3
R !2
R F
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10 optionally in a pharmaceutically acceptable carrier, in the manufacture
of a medicament for the treatment or prophylaxis of a rhinovirus infection.
60. The use of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside ((3-D) or
its pharmaceutically acceptable salt or prodrug thereof of the formula: O
N MHErAEN NH2 HO O CH3 15 HO F optionally in a pharmaceutically
acceptable carrier, in the manufacture of a medicament for the treatment

or prophylaxis G aZhinoMipuz RiesHiemidite Apsantivirally effective amount
of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (3-D or R-L) of the

formula: R'O B r, &hl3 <20 5 efa) e ¢ ine:
pyrimidine basg};é ;q(sisl%%, S,%ﬁ??éeﬁl\ﬁ-ﬁf\%ﬁ%ﬂ%@R%%&%@gﬂbgwb’

C(W)2, wherein Wikt &1BBrookl; 5 Rl and R7 are independently H,
phosphate, including monophosphate, diphosphate, triphosphate, or a
stabilized phospatedRddregndepphisphodamdsmiating dtabilzewnophosphate,

aov, alk, Tnouing 10 T B R pE S by,

peptide derivatives, sulfoplanepbsteteinslotiidmalkjlotizd/ | Akybeuffomgles, acyl,

including methanesulf(%l%ﬁlugpn% %%ﬁ%%laﬂy 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 vive 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, Ci4 alkenyl, C4 alkynyi,
vinyl, N3, CN, Cl, Br, F, I, NO,, C{O)YO(C,4 alkyl), C(O)YO(C;.
4 alkyD), C(OYO(Cy4 alkynyl), CIOYO(C,.4 alkenyl), O(Ci4
acyl), O(Cy4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Cia4
alkyl), S(Cy.4 alkynyl), S(C;4 alkenyl), SO(C;4 acyl), SO(C;4
alkyl), SO(Ci4 alkynyl), SO(Ci4 alkenyl), SO.(Ci4 acyl),
SO(C1.4 alkyl), SO(Cy.4 alkynyl), SO(Cy.4 alkenyl), O3S(C;.
5 acyl), O3S(Ci4 alkyl), O3S(Ci4 alkenyl), NHa, NH(C4
alkyl), NH(C 4 alkenyl), NH(C 4 alkynyl), NH(C 4 acyl),
N(C1s alkyl)o, N(Cy.15 acyl)s, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NOy C(O)YXC,4 alkyl), C(OYO(Ci.4
alkyl), C(OYO(Ci4 alkynyl), C{OYO(C;4 alkenyl), O(Ci4
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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 15 pharmaceutically acceptable leaving
group which when administered in vivo is capable of providing a

compound wherein Ra@’Haopﬁﬁospﬂﬁb@ RO(s1H4 cHlgrdphaté rl amd). S(Ciq
R2 or R7 can also be Ijpked t

independently H, C14 aIkyI C14 alkenyl %Ewﬂ%mﬂ?\fg&ﬁf%omu
Cl, Br, F, I, NO2, C(O)akeD-430kl),«citsyod Sé(éllwl?“@(@%(‘@icm acyl),

lkynyl), C(O)O(C14 s k
S, SOCC S QI OB g

acyl), SO(C1.4 alkyl), SEdh-Lafny)? u%%ﬁk‘eﬂy smfﬁ@emiz, NH(CM
acyl), 25 SO2(C1.4 al O I I 0
Kﬂi& &(ﬁﬁi‘%ﬂ%ﬂ%fcﬁ &t p 5?;%9‘ erd™ 4acyl),

acyl), 03S(Cl4 alkyl), O3§§ 14ake

alkenyl), NH(CI.4 alkyAY§ MHebsy! ba@ﬁ LN e éﬂéﬁ)ﬂl\w R sy ibe, linked

wherein alkyl, alkynyl, @g&ﬁg{ _nghvinyl @ﬁogﬁlfé@(%y; gﬁ‘;ﬁtﬁﬁigffxm’e or two
alky

CN, one to three 30 haloge (,éj}ﬁl, Br, F, |

C(0)O(C1-4 alkyl), C(@)%&( Sl R BRSB(C 14 alkenyl), O(Cl-4 157
acyl), O(C1_4 alkyl), O(C14 alkenyl), S(C14 acyl), S(C1_4 alkyl), S(C14
alkynyl), S(C14Rikeran) ostix(aaihf aephtisedcikd anslydse (owsaitynl) cyano

SO(C1.4 alkenyl), SO DL S Dee
SOz(C1_4 alkenyl), 05@ acyl), 63%@?&%0 03S k?’u %er(l Gh2OM:
NH2, NH(C1.4 alkyl), qu@mﬂalkéﬁﬁ)ﬁmH@M@Wn?ﬁm(@mmmﬂﬁzNﬁz,

N(C.4 alkyl)2, N(CIA agyh2i/@QR{; %%{gmﬂcﬁi@)z,w @Q%%éel?@grtﬂgsg&md), or

form a vinyl optionally substltute ’by one or tw
NO2;: fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

yellow fever virus infection in a host.

62. Ther antivirally effective amount of a (2°R)-2’-deoxy-2’-fluoro-2’-C-
methyl nucleoside (B-D or B-L) of claim 61,

wherein Base is selected from the group consisting of:

R4 R*
3
¢ L
I ™
1 npe
(a) (b)
Y is N or CH;
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10 R6 is an optionally substituted alkyl (including lower alkyl), cyan (CN),
CHS3, OCH3, OCH2CH3, hydroxy methyl (CH20H), fluoromethyl (CH2F),
azido (N3), CHCN, CH2N3, CH2NH2, CH2NHCH3, CH2N(CH3)2, alkyne
(optionally substituted), or fluoro; 15 or its pharmaceutically acceptable

salt or prodrug théredf .qptienally indepeiaimgCaUtiGMy-ACRIERE F, CI, Br, 1,
carrier, for use in the treatment or sg{f]ylams ofa yellow fever virus
infection in a host. 62. Phe SRivirk ?Py eciive £ 2 (PR§r atkyl of Ci-Cs,

2'-deoxy-2'-fluoro-2"- Chm@ghﬁmuc{soaﬂaa(@fplawé% kot ¢/pim-61, s2h as CF;
wherein Base is selected from the oup consstmiof R4 R4 <Y CN-I-R5

\R3INi~0 (a) (b)Y & SFettisgipseRatssRe afeihaeiishdantlyH=CHz,

H, halogen including Fhﬂbg@ﬁaiedqiﬁ, OR'B3l-b) IRvNHE AR N2, such as
lower alkyl of CI-C6, halogenat d Br, 1) lower alki/I of CI-C6 such

C|
as CF3 and CH2CH2 Towdt G T%HEE% S e pkypyl of C-Co

halogenated (F, Cl, Brsﬂc@ma@n}{h@fg@%@@ @queh asr, PHovk Glkyny! of C,-
CH=CHBr and CH=CHlI, lower alkynyl of C2-C6 such as C= CH,

halogenated (F, CI, BrCiy 4 2 Bf EnCesutbuis: G ane IGEBCHLOH,

such as CH2OH and QfRgHaQH, halogenalay (£, Bicl) et aboxto,r,
Of CI-C6, CO2H, 10 CO2R], CONH2 CONHR', CONR'2, CH=CHCO

CH=CHCO2R'; and, RG&dh opticidifzsutisiiidR alkyF SR @12 CH=CHCOH,

(particularly when the algyldsiemaminggcid residue), cycloalkyl,
optionally

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 Cy-Cs, or optionally substituted acyl.

63.  The antivirally effective amount of a (2°R)-2’-deoxy-2’-fluoro-2’-C-
methyl nucleoside (B-D or B-1.) of claim 61, wherein

Base 1is selected from the group consisting of (a) or (b):

Rr* R4
hE x R X
S ]
A A
e npe

(2) (b)

and wherein R' is H, R?is OH, R™ s H, R*is H,
and R* is NH, or OH, and R® is NH,,

64.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (B-D or B-L) of the formula:
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substituted alkynyl of C2-C6, optionally substituted lower 15 alkenyl of
C2-C6, or optionally substituted acyl. 63. The antivirally effective amount
of a (2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside (G3-D or (3-L) of
claim 61, wherein Base is selected from the group consisting of (a) or (b):
R4R4 R3<,INI~N N~RS ~0 N 20 (a) (b) and wherein Rl is H, R2 is
OH, R2'is H, R3is H, and R4 is NH2 or OH, and R5 is NH2. 64. An
antivirally effective amount of aé?&?)-ztdeoxﬁﬁa‘luoro-2'-C- 25 methyl
nucleoside ((3-D or (3-L) of the formyla: }p9R|Base O R2.2 R6RF
CH3 wherein Base is selected from ggougiconsisting of R4 R4 R3 N
CN-15N YRNO 51(a)(b) go ‘/CHs

R F
wherein

Base is selected from the group consisting of

R R
R3

L CL

T NZ SRS N o
e | I

1 I

(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 dertvatives, 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 leaﬁng 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, C,.4 alkenyl, C,4 alkynyl,
vinyl, N3, CN, Cl, By, F, I, NO, C(OYO(C1.4 alkyl), C(OYO(C,.
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Y is N or CH; Rl and R7 are independently H, phosphate, including
monophosphate, diphosphate, triphosphate, or a stabilized phosphate
prodrug, 10 H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower aryl, alkyl, including

lower alkyl, o-supstitutgdﬂclfaz&bo@kén@r&nmélbmné),p_éiﬁﬁaQﬂ’érwadmsﬁ), O(Cr4
sulfonate ester, '”ClUd%{lgrﬁ,lr)ﬁ@I %rxggyf}élh%@@pylamgwp% Cis ace/d)’ S(Cra

methanesulfonyl and benzyl, 15 wherein‘the phenyl group 1s optionall

substituted, a lipid, inékaingSaphoBiskatibid(&n-4 abemyami{e(Gaidagt), SO(Ciy
racemic mixture), a cq@g}q}/cg@t@& pﬁ@ﬁﬁaa%@%%ﬁleﬁﬁ?}hﬁ% 1 acyl),

pharmaceutically acceptable leaving grotp which when administered i

vivo is capable of providh-acelrgbure: 0w iR SO GrpHbspra€:S(C).
R2 is H or phosphate; R! S Hked i cli

phosphate group; R2 én?j 521’ ?zrésﬁar?ﬁpg eﬁt%)bﬁ(bé}ﬁ%%éﬁﬁyg{_&qh’ NH(Cs
alkenyl, C14 alkynyl, ¢yDNSHEN-ChlBm).| NEE; € @yorsl. D8k, acyl),

C(O)O(CI_ 160 4 alkyly&(O)QUGL4 N G(OVQ(CL. 4
O(C1_4 acyl), 0(013110 éf%‘l}%gﬁa a|_k¥%.§?§é 1%90%;{; %ﬂ% rf%@gﬁ})’/ll)’alkenyl

S(CL4 alkynyl), S(C1.4msikenyl asoeeiiupHE\fbsOres Aikyl, SO{Cang to three

alkynyl), SO(Ci_4 alk 1 ) ( ) C

alkynyl), S02(C1.4 all?g%{)%%g (C-ﬂ Alfa ggyﬁ}%%@%c%@?%\%%m 0%%%14%0)0(&4

alkenyl), NH2, NH(C1alkiky) CRPH Ca-alrBagty N HEEROMkynyalkenyl), O(Ci4

NH(CI-4 acyl), N(C14 ) Cl.is.aeyl hergi yl, ny

alkenyl and vinyl are 3% ir){’all%)?(lgégst‘iatil?gg béy?g\lég“,4 CgNﬂ%géﬁlg ’tosﬁwtl%é %Byl)’ S(C14

halogen (CI, Br, F, 1), kb)) Yo @iyndkgiCe(ajora)).Salky, acyl), SO(Ci.4

C(0)O(C1.4 alkynyl), ( lke C yl), : ;

O(Cl-4 alkenyl), S(c1£1‘3?1 ﬁe%/% %(%%45 B SO R uRrftf B acy,
SO(Cr4 alkyl), SO»(Ci4 alkynyl), SO(C.4 alkenyl), O38(C;.
4 acyl), Os8(Cis alkyl), O38(Cy4 alkenyl), NH,;, NH(Cy,
alkyl), NH(Cy.4 alkenyl), NH(Ci.4 alkynyl), NH(Ci4 acyl),
N(Ci4 alkyl)s, N(Ci4 acyl)s, OR’; R? and R* can be linked
together to form a vinyl optionally substituted by one or two

0f N3, CN, Cl, Br, F, I, NOy;

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;-Cg such as CF;
and CH,CHyF, lower alkenyl of C;-Cq such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl‘ of C;-Cy such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C,-C;
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-
Cs, lower alkoxy of C;-C;4 such as CH,OH and CH,CH,0H,
halogenated (F, Cl, Br, I) lower alkoxy of C{-Cs, CO,H,
COzR’, CONH_y, CONHR’, CONR’;, CH=CHCO.H,
CH=CHCO.R’;
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alkyl), S(C1.4 alkynyl), S(C14 alkenyl), SO(C14 acyl), SO(CI 4 alkyl),

SO(CI4 alkynyl), SO(C.4 alkenyl), S02(C1.4 acyl), 15 SO2(C1.4 alkyl),

S02(Cl.4 alkynyl), SO2(CI.4 alkenyl), 03S(Cl_ 4 acyl), 03S(C1.4 alkyl),
03S(Cl.4 alkenyl), NH2, NH(CI-4 alkyl), NH(CI-4 alkenyl), NH(CI-4

alkynyl), NH(CI-B atsyfy opteorabignmticd 4%y iyt O, pdisalrdy when the
can be linked togetherjgfprm ayinyl.optionally %Qﬂﬁébt,edcc?éi&ﬂﬁﬁr Wionally
20 of N3, CN, CI, Br, F, I, NO2; R3, R4 and R5 are independently H,

halogen including F, CsustitutesH alsryE 19f SR-GH2pNemtbN Rebsticuied lower

alkyl of CI-C6, halogengited{F,:¢l, BL, &'%ﬁnﬁl%k%s@iﬁ%ﬁ sugh as CF3
and CH2CH2F, lower alkenyl of C2-C6 such as CH=CH2, 25 halogenated

(F, Cl, Br, 1) IOW?{ﬁailé(%Hy!) '&%Iﬁ'%ﬁ“%d%‘ﬂ{:y?Hg&u&kgﬁ%’%%ﬁ@%)])cyano

CH=CHlI, lower alkynyl of C2-C6 "such as C=CH; halogenat

lower alkynyl of C2- CAUdWek-Ekoky3CILCGEIdhad@HeHmellyl (CH,OH),
CH2CH20H, halogen B sk | oxyr Qf L3

CO2R', CONH2, co@%%%@ﬁ%{%%ﬁggﬁgc%éw 3%H%%%%(362%§;N§16%H2NH2’
R' is an optionally substitdtediakyl 6HEBUCTD patiivotathplitradlyhebaiidyited), or
is an amino acid residug),,gycloalkyl, optionally substituted alkynyl of

C2-C6, optionally substituted lower alkenyl of C2-C6, or optionally

substituted acyl; 5 R6 is an optionally substituted alkyl (including lower

alkyl) oey#hopiaNpEeHBahC B3 et GRS, hygrodyunethsie(CHo®idpally in a
MuoromEIMGHER, SRR SHEN CHRNG, EHEM R RN i or o

CH2N(CH3)2, alkyne (optionally substituted), or fluoro; 10 or its
pharrygbBeutiteity ssvepragtianin erprdrug thereof, optionally in a

65.  The antivirally effective amount of a (2°R)-2"-deoxy-2’-fluoro-2’-C-
methyl nucleoside {B-D or §-L) 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.

60. An antivirally effective amount of a (2'R)-2'-deoxy-2"-fluoro-2'-C-
methyl nucleoside (B-b or 3-L) of the structure:

162



10

15 .

20

pharmaceutically acceptable carrier, for use in the treatment or
prophylaxis of a yellow fever virus infection in a host. 65. The antivirally
effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C- 15 methyl nucleoside
(R-D or (3-L) of claim 64, wherein Baseis R4 R3eN ~ NO and R'is H,
R2is OH, R2'is H, R3 is H, Réﬂ 20 NH2 Ba&H, and R6 is H. 66. An
antivirally effective amount of a é -2'-deoxy-2'-fluoro-2'-C- methyl
nucleoside ((3-D or (3-L) of the stru 35 R10 Base X CHg RHO F
wherein Base is a purine or pyrimidi 50, S, CH2, Se, NH,
N-alkyl, CHW (R, S, or racemic), C(W)2, wherein W is F, Cl, Br, or I; and,
5 R"and R' are independently H, pho phatg, including monophosphate,

diphosphate, tiphosphate, or a stabilized phosphate prodrug,
H-phosphonatewmﬁ?%ﬁﬁgﬁﬁlmﬁ%ﬁ%gﬁﬂ%% 85%ceyl, including

optionally substituted phenyl and lower aryl, alkyl, including lower alkyl,
O-substittted RrboRy At oNEs J0BEPidd irativee: aRei C(W
ester, inglyging &lkud prcargalkylisuifenyl, including methanesulfonyl and
benzyl, wherein the phenyl group is optionally substituted, a lipid,

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 and

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

yellow fever virus infection in a host

67. The antivirally effective amount of a (2°R)-2"-deoxy-2’-fluoro-2"-C-
methy! nucleoside (B-D or B-L) of claim 66, wherein

Base is selected from the group consisting of:
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including a phospholipid, an L or D-amino acid, a carbohydrate, a
peptide, a cholesterol, or other 15 pharmaceutically acceptable leaving
group which when administered in vivo is capable of providing a
compound wherein Rl or R7 is independently H or phosphate; R1 and R7
can also be linked with gytlic phosphate group and or its ptfarmaceutically
acceptable salt or prodrug thereof, optionally in a 2Q:pharfaceutically
acceptable carrie Y sevin the treatment or prophylaXfs o flyellow

fever virus infect’on in!a hagt 67. The antivirally effectivg amglnt of a
(2'R)-2'-deoxy-2';‘Eigro- “C- tméthyl nucleoside (3-D or (3X) of"tlaim 66,
wherein Base is cted from the group consisting of. 1@!3,.R4 R4 N~e
R3~NR~O (a){b) Yis N or CH; R3, R4 and R5 are independently H,
halogen including F, CI, Br, 1, 5 OH, OR’, SH, SR’, NH2, NHR', NR'2,
lower alkyl of CI-C6, Halogenated (F, Cl, Br, I) lower alkyltf CI-C6 such
as CF3 and CH2CH2F, lower alkenyl of C2-C6 such as CH=CH2,
halogenated (F,YXCls Brof)ddler alkenyl of C2-C6 such as CH=CHClI,
CH=CHBr and CH=CHlI, lower alkynyl of C2-C6 10 such as C=CH,

cuch a5 CHZO A CEICHIB R eoraa e e Ky e
of CI-C6, CO2H, COZRHCONHAICHNHRLCEONR2 Nt¥t=@reoaky! of Ci-Cq,
CH=CHCOZR’; and, 13 R, 15 anargonallyssuisiiuer aH 8F -E14uch as cFs
and CHCH,F, lower alkenyl of C;-Cg such as CH=CH,,
halogenated (F, Cl, Br, T) lower alkenyl of Cp;-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 Cz-
Cs, lower alkoxy of Cy-C¢ such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C,-Cs, COH,
CO;R’, CONH,, CONHR’, CONR’;, CH=CHCO.H,

(particularly when the

CH=CHCO,R’; and,

R’ is an optionally substituted alkyl of C;-C,; (particularly when the
alkyl is an amino acid residue), cycloalkyl, optionally

substituted alkynyl of Cy-Cy, optionally substituted lower

alkenyl of Co-Cy, or optionally substituted acyl.

68. The antivirally effective amount of a (2°K)-2’-deoxy-2’-fluoro-2’-C-

methyl nucleoside (B-D or $-1.) of claim 66, wherein

Base is selected from the group consisting of (a) or (b):
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alkyl is an amino acid residue), cycloalkyl, optionally substituted alkynyl of
C2-C6, optionally substituted lower alkenyl of C2-C6, or optionally
substituted acyl. 20 68. The antivirally effective amount of a
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside ((3-D or (3-L) of claim 66,
wherein Base is selectegfrom the group consisting of (a) &f (b): 164 R4
R4 \\\N R3 N NIRS"LO] Y (a) (b) and wherein Rl gad R4 are H, R3 is H,

and R4is NHz o andmR5 is NHz. 5 69. An antivirgfly efitdctive
Jaoxy,— '-fluoro-2'-C- methyl nucleaside ({(3-D or (3-L)

amount of a (2'R¥2'-
of the formula: R'(Y Bass>~]® R CH3 z wherein 10 Bzﬁ is R3 N
N'kO XisO, S, Az, Se, NH, N-alkyl, CHW (R, S, or racghnic), C(W)2,
wherein W is F, CI, Br, or I; R and R7 are independently H, phosphate,
including monophosphate,

(a) (b)
and wherein R! and R” are H, R*is H, and R* is
NH, or OH, and R’ is NH,.

69.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (B-D or B-L) of the formula:

Bagse

R'O
S
R
" )%_?L:Hg,
R r
wherein
Base is
R4
R | Xy
’f/&o
e

X is O, S, CHy, 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
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15 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 orr{6531ylakksdsalfapyiu e dingnnRBAReSYITARY | benzyl,
and benzyl, wherein the phenyl group is optionally substituted, a lipid,

including a phospholipiPEiFi ¢H RiD SBNGP rerinsrilyniukiiayted, a lipid,

carbohydrate, a peptidg;¢hehlestgrokMoatier APhamasauicall¥id (or racemic
acceptable leaving group which when administered in vivo is capable of

providing a compound "HK&FEIn RIS RPBIPBASsphafee i@ ighgiesterol, or other

phosphate; Rl and R2phaf{acaniatan bedikedwithaysic PhesRhalRich when
group; R2 and R2r are independently H, C1.4 alkyl, C14 alkenyl, C14
alkynyl, 10 vinyl, N3, GRIVEISEFCR 2 N9, 18(ENpte o angijding a compound

C(O)O(CI_ 4 alkyl), C(RQEIRAlyRYbr GHOYAUELRAKERYBr HGinthte; R' and
acyl), O(C4 alkyl), O(C1.4 alkenyl), S(CI-4 acyl), S(C14 alkyl), S(CI-4

alkynyl), S(CI-4 alkenyl}, 8tC# spipeaied ¥ithiyislis ehesprtaginm;,
SO(CI_4 alkenyl), S02(Cl_4 acyl), 15 SO2(CI.4 alkyl), SO2(C14 alkynyl),
SOZ(C14 alkengh, 03 RECkr&iagypeQRB(G! 17 @l@&k@fﬁ%@lﬁk@ﬁ‘rﬂn@_g alkynyl,

NH2, NH(C1.4 alkyl), NH(C1.4 alkenyl), NH(C1.4 alkynyl), NH(C_Z acyl),
N(Cy4 alkyl)2, N(C|_18“§é3h)¥,%ﬁ%§ré¥h Byl &|%F,y %ﬂxaa@mﬁ&omh
are optinally substituteg N8, EbyoE 1 Hirsayif alogerdCl Bkefiil) o(Cy,
NO2, C(O)O(C14 alkyl), C(O)O(C14 alkyl), C(O)O(CI4 alkyn

C(0)O(C14 alkenyl), Ot Q&%+ U4 afRify-o e ke &Sys@m S(Cra

acyl), S(C4 alkyl), S(Ghiglysyd, SEdAakeny)., 8R4 sov, SsB140(C,

alkyl), SO(C14 alkynyl)a’]Ey%(,cé%?ékﬁ;n)Q?l’(y%%)z,(%l(]?ca}iylzﬂkenyl}, SO2(Ci4 acyl),
SOy(C 14 alkyl), SO2(C14 alkynyl), SO(Cy4 alkenyl), Os8(C;.
4 acyl), O38(Cr4 alkyl), O3S(Ci4 alkenyl), NHy, NH(C4
alkyl), NH(C,.; alkenyl), NH(C;4 alkynyl), NH(C 4 acvl),
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(Ci4
alkyl), C(O)O(Ci4 alkynyl), C(O)O(Ci4 alkenyl), O(Cis
acyl), O(Ci4 alkyl), O(Ci4 alkenyl), S(Ci.a acyl), S{(Ci4
alkyl), S(Cy.4 alkynyl), S(Cy4 alkenyl), SO(Cy.4 acyl), SO(C 4
alkyl), SO(Cy14 alkynyl), SO(Ci4 alkenyl), SOx(Ci4 acyl),
SO2(Cy.4 alkyl), SO(Ci4 alkynyl), SO2(Cy4 alkenyl), O38(C;.
4 acyl), OsS(Cry alkyl), O38(C;4 alkenyl), NH;, NH(Ci4
alkyl), NH(Cy4 alkenyl), NH(Ci4 alkynyl), NH(Ci4 acyl),
N(C14 alkyl)s, N(Ci4 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;

R’ and R* are independently H, halogen including F, Cl, Br, I, OH,

OR’, SH, SR’, NH;, NHR’, NR";, lower alkyl of C;-Cg,
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25 SO2(Cl_4 alkyl), SO2(CIA alkynyl), SO2(C1.4 alkenyl), O3S(CI- 4
acyl), O3S(Cl_4 alkyl), O3S(C14 alkenyl), NH2, NH(C1-4 alkyl), NH(C14
alkenyl), NH(C14 alkynyl), NH(C14 acyl), N(C14 alkyl)2, N(C14 acyl)2,
OR7; R2 and R2' can be linked together to form a vinyl optionally

substituted by one or tygo36LafIFCN], GBIy FodieNORyRFANIRARER as CF,
independently H, halogen incIudingEF, Cl, Br, 1, OH, OR', SH, SR', NH2
2

NHR', NR'2, lower alky¥st € eS8 edavstoalkarsd ¢f, €1 Br, 399Bussy CH=CHy,

alkyl of CI-C6 such as tfi A& iRCH2mlower Alkekeh H2.ETsKEN such as
as CH=CH2, halogenated (F, Cl, Br, 13 lower alkenyl of C2-C6 such as

CH=CHC1, CH=CHBr SRSk fklT él@%ﬁ}é)f/‘@g-]@@ﬁ’%ru%‘llﬂé@ of C,-Ce

CCH, halogenated (F, (oiBks w@mhﬁ&%&ﬁ%ﬁ;@63@\@%%05%%1 of Cp-
CI-C6 such as CH20H and CH2CH20H, halogenated (F, Cl, Br, I) lower

alkoxy of CI-C6, CO2H;sCorRr sEonHl EofNHRehceNREZOH and CH,CH,OH,
CHECHCO2H, CHECHERRRIA0 R, Ian splignalivaulsiiid allel, co,
CI-CI2 (particularly when the alkyl is'an amino acid residue), ‘cycloalkyl,
optionally substituted &Ryt of €2ME®,; opfidiiiiRSubstfted towdrH=CHCOH,
alkenyl of C2-C6, or o@g&@gﬁgﬁti}uted acyl; R6 is an optionally

substituted alkyl (including lower alkyl), cyano 15 (CN), CH3, OCH3,
OCH2CH3, hydroxy methyl (CH20H), fluoromethyl (CH2F), azido (N3),

CHCN, CH2N3 R NHmtiaHEK sbpiguted 28C 19812 -Glikypertsptigimmyhen the

substituted), or fluoro; gt.ifs @qpaﬁﬁﬂ{@ag&gcg@mﬁgﬁ S@}Ef?faﬁiﬂqﬂt%tionany

thereof, optionally in a 20 pharmaceutically acceptable carrier, for use in
the treatment or prophylisted gBisawleverCirts infpetioln aubsstuted lower

alkenyl of C»-Cg, or optionally substituted acyl;

R® is an optionally substituted alky! (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CH;, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH:Na, CH,NH,,
CHaNHCH;, CHaN(CH3),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

yellow fever virus infection in a host

70.  An antivirally effective amount of a (2'R)-2"-deoxy-2'-fluoro-2'-C-

methyl nucleoside (B-D or B-L) of the formula:

R0 Bage

CHs

167



70. An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside ((3-D or (3-L) of the formula: R1 Base O CH3 25 RHO
F 167 wherein Base is R4 R3 N c-c R1 and R7 are independently H,
phosphate, including monophosphate, 5 diphosphate, triphosphate, or a
stabilized phosptiheegprodrug, H-phosphonate, including stabilized
H-phosphonates, acyl, including optionally substituted phenyl and lower
acyl, alkyl, includasgiower alkyl, O-substituted carboxyalkylamino or its
peptide derivatives, sulfonate ester, including alkyl or 10 arylalkyl sulfonyl,
including methanesulfonyl and benzyl, vdierein the phenyl group is
optionally substituted, a lipid, incllﬁy’ng hospholipid, an L or D-amino
acid, a carbohydrate, a peptide, a chgfést&rol, or other pharmaceutically
acceptable leaving group which whenilL5 adginistered in vivo is capable
of providing a compound wherein R1 o0 ISthdependently H or
phosphate; R1 and R7 can also be Iinkﬁh_with cyclic phosphate group;
R3 and R4 are independently H, halogen' including F, Cl, Br, I, OH, OR/,

S, SR Nz, N N, lower alglof -G 0 alogerpted (.Gl

Br, I) lower alky fEFCe LGREE TS Y -, phosphate, & Ophosphate,
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;

R? and R* are independently H, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH;, NHR’, NR’, lower alkyl of C;-Cg,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cq 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,-C¢ 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 Cy-
Cs, lower alkoxy of Ci-Cg such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of C-Cs, CO,H,
COR’, CONH,, CONHR’, CONR’, CH=CHCOH,

CH=CHCOzR’;
168



10

15

and CH2CH2F, lower alkenyl of C2-C6 such as CH=CH2, halogenated
(F, ClI, Br, I) lower alkenyl of C2-C6 such as CH=CHC1, CH=CHBr and
CH=CHI, lower alkynyl of C2-C6 such as C--CH, halogenated (F, Cl, Br, I)
lower alkynyl of C2 25 C6, lower alkoxy of C1-C6 such as CH20OH and

CH2CH20H, h@@@@@ﬁ@?ﬁ@na %&Meélﬁ%%@(@f@ﬂ'@r&gﬁﬁy when the
CO2R', CONH2, CONHR', CONR'2, CH=CHCO2H, CH=CHCOZ2R'; 168

R' is an optionally substtedialidf of BT BEiparaeideely ek akalalrptionally
is an amino acid residug), GyiealkileaRionaly, LbStERAKYAButed Tower

C2-C6, optionally substituted lower alkenyl of C2-C6, or optionally
substituted acy!; 5 or it§5RarhH eutiestt atcaptiprditgepastug
thereof, optionally in a pharmaceutically acceptable carrier, for use in the

treditmintidreproshyiEsal of scoyptible feivdl iuProtegortiaradiostpiandly in a
anﬁﬂyﬁﬁ{‘%gﬁ%i %E%l%f&f B AR) FordeQ Y2l erigi&i 10 E}S Wylaxis of a
nucleoside (f3-DJ of the formula: NH2 N HO N~O O CH3 HO F of its
phehescEntis aliyuadaigstaondsalkeit prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or

prophylaxis of a yellow fever virus infection in a host. 15 72. An antivirally
effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside

((3-D) of %e forrﬂﬂlaa.ntivirally effective amount of a (2'R)-2-deoxy-2'-fluoro-2'-C-
methyl nucleoside (B-D) of the formula:

LA

GH,
HO F
or its pharmaceutically acceptable salt or prodrug thereof, optionally in a

pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

yellow fever virus infection in a host.

72. An antivirally effective amount of a (2'R)-2"-deoxy-2'-fluoro-2'-C-

methyl nucleoside ([3-D) of the formula:

Cl
N A
<1 )
rR'0 N N
-
Rs /CHS;
N
R70 F
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CI NN 3N RONRG6 0jr~,CH3 RH1 O 169 wherein R'and R7 are
independently H, phosphate, including monophosphate, diphosphate,
triphosphate, or a stabilized phosphate prodrug, H-phosphonate,
including stabilized H-phosphonates, acyl, 5 including optionally
substituted pheny},anel,lower acyl, alkyl, including lower alkyl,
O-substituted carboxyalkylamino or its peptide derivatives, sulfonate

ester, including glkof iz Ayl éflifé%%na"%i Ohipe! 3'9&5“”0%0;) osphate,

benzyl, wherein the phenyl grou IS opti stitute
including a phospholipidiphasplet® taiptinepheid, er eaiibbﬁmmcaphate prodrug,

peptide, a cholesterol, pr ﬁ?gﬁ NREMACRHAG Iyt%gf??get@ %\S{]I:)q%nates acyl,

group which when admi in vivo Is capab provi
compound wherein Rmmthm$ ntiepalitn eniistiRiiod wﬂmsphmé Im@nam alkyl,

15 can also be linked \g/ V\/%IBQ%S e@r&(\‘nﬁN%gd %Qré%%ﬁ&ﬁ'a%ﬁ%%’ or its

substituted alkyl (including lower alkyl), cyano CH3
OCH2CH3, hydroxy metpidC HROY visoramietiapt (GHief), melddifig3)alkyl or

CHCN, CH2N3, CHZNElgyia&glz'élﬁB}{ﬁ AN AN BRI Yo enzy,

substituted), or 20 flu
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 (inchuding lower alkyl), cyano
(CN), CHs, OCHi, OCH,CHj, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3), CHCN, CH;N3, CH;NH,,
CH,NHCH;, CHoN(CH3),, alkyne (optionally substituted), or

fluore, and

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

yellow fever virus infection in a host.

~73.  An antivirally effective amount of a (2'R)-2"-deoxy-2"-fluoro-2'-C-

methyl nucleoside (3-D) of the formula:

170
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or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or
prophylaxis of a yellow fever virus infection in a host. 25 73. An antivirally
effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside
((3-D) of the formula: 17701 CI NN NHON ©CH3 HO F orits
pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, f treatment or
prophylaxis of a yellow fever virus infactioth in g host. 5 74. An antivirally
effective amount of a (2'R)zz/-deoxy-2'-fluoro-8™-C- methyl nucleoside
((3-D) of the formula: O N NHj < NNH2 RHO x -~ N I~CH3 HO F
wherein X is 0, S, CH2, Se, N -al ,§HW (R, S, or racemic), C(W)2,
10 wherein Wis F, Cl, Br, or I, ‘??2 are independently H,
phosphate, including monoph

hateF

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

yellow fever virus infection in a host.

74.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside (B-D) of the formula:

0
N

</ I NH
N 'N/)\NHZ

1
R'0 X
/_-CH;
L

HO F

wherein

X is O, S, CHy, Se, NH, N-alkyl, CHW (R, §, or racemic), C(W),,
wherein W is F, CI, 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 optionaﬂy 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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diphosphate, triphosphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl, including
optionally substituted phenyl and lower acyl, alkyl, 15 including lower alkyl,
O-substituted carboxyalkylamino or its peptide derivatives, sulfonate

ester, including alkyl opaitabedtssaionyiciiphiding restianesionyhantd: when

benzyl, wherein the phenyl group. is optionally substituted, a lipid,
including a phospholipwﬁt%ﬁé-%mﬁoaﬁd?@%%é}%%%% & compound

peptide, a cholesterol, @ha@gr}d?sl}pbawﬂ@;ally acceptable leaving
group which when administered in vivo is capable of providing a

cwpgynghwﬂﬁ@mi&:lug& HQephsrRPhALE; Bf itﬁr@hﬁfg;:aﬁ@%@,alwpﬁmauy in a
acceptable salt or prodrug thereof, optionally in a 5 pharmaceuticall

acpTAME EsHeT, AoTe0ER1R HHEFBateRtOihroBHrakTRcEF LryRifslylaxis of a

feyenairusafestianifcaipst 3o antivirally effective amount of a
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside (3-D) of the formula: 0 N
NH </ N N NHz HO O 1)’CH3 10 HO I or its pharmaceutically acceptable
salt or prodrug thereof, optionally in a pharmaceutically acceptable

carrier, for use in the treatment or prophylaxis of a yellow fever virus _
infection T7-a hod® BSTEraly HHiketaIR ametncoimodibEadeoxy-2"-fluoro-2'-C-

(ZB&%)?PE&&&%%{JEJGK%%ﬁhe formula:

0
N
NH
< |
N N/)\NHZ

HO o
# ~CHj
|

HO F

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

yellow fever virus infection in a host.

76. 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
R%
RS ¢ -CHs
R F

wherein

Base is a purine or pyrimidine base;
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methyl nucleoside (3-D or (3-L) of the formula: R'O Base )CRJ zR6 R

CH3 wherein Base is a purine or pyrimidine base; 172 Xis 0, S, CH2,

Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)2, wherein W is F, Cl, Br,

or I; R1 and R7 are independently H, phosphate, including

monophosphat& dighdspbate, Sdphddphantk dr &KEab{izes, plrosphatie), C(W),,

prodrug, including stabilized H-phosphonates, acyl,
|nclud|ng gﬁf%%h%;fgfbﬁe%’a% enyl and lower acyl, alkyl, including
lower alkyl, O-sulstit eg carb yal peptid rivatives,
sulfonate esterSn Pe§ 3[139%2@%6’ %Wclmmaﬁng monophosphate,

methanesulfonyl and b@lﬁlzyipﬁékwhﬁtﬁmﬂhﬁtpheﬂyl ga@u&@@mpaﬂté prodrug,
substituted, a lipid, gf in hosp ol%% 0 f’é}o

racemic mixture), a c i gﬁ% ngcqrt' 83% ates, acyl,
p.harmaceutgiallyfacca%tab&ﬁdg@yﬂgz@mumwiahe&hﬂﬁnaﬂamlﬁie,r@d?]tfyf alkyl,
vivo is capable of provi IE?H ag ‘g reln R1is Hf(f)]srpjo phate; "
R2 is H or phosphate; B &fid*R2 R"r#j% 0o or 1ts
pn(ospiraée grollf(p; R|2 popia2’ aimmtmed ndaﬂlﬂyn%ﬁgles?gaslghdﬁidﬁ?kg | alkyl or
alkenyl, C14 alkyny vm Br,F, I.N

C(0)O(C1_ 4 alkyl), G i@i&ﬁ“@#&%{rl)“& B%‘&:E‘he & B 1"‘41%056“23’1
acyl), O(C14 alkyl), O&G}léraikemM)pﬁé@allga&yﬁ)) iS(Eptbnally 3nbéEdded, a lipid,

gl(l;)zgllz SIE(%&]?/I)EI Ilée(gly Sgé%)lﬁg p sphopp(lcélaAfl %“gl)b%gnggcl) gcu%( Ygr Il)acemic

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, C4 alkenyl, Cy.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NO;, C(O)O(C.4 alkyl), C(OYO(C,.

s alkyl), C(OYO(Cyy alkynyl), C(OYO(Cy4 alkenyl), O(Ci4

| acyl), O(Cy4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C 4 alkynyl), S(C, alkenyl), SO(Cy.4 acyl), SO(Cy4
alkyl), SO(Ci4 alkynyl), SO(Ci4 alkenyl), SO»(Ci4 acyl),
SO(Cr.4 alkyl), SO(Cy-4 alkynyl), SO(C1.4 alkenyl), O18(C;.

4 acyl), O3S(Ciy alkyl), O38(Ci4 alkenyl), NH;, NH(Ci4
alkyl), NH(C,.4 alkenyl), NH(C4 alkynyl), NH(C;4 acyl),
N(Ci4 alkyl)s, N(Ci.15 acyl)2, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by Ns, CN, one to three
halogen (Cl, Br, F, I}, NO, C{O)O(C,4 alkyl}, C{(OYO(C1.4
alkyl), C(OYO(Cy4 alkynyl), C{O)O(C,s alkenyl), O{Ci4
acyl), O(C4 alkyl), O(Cy4 alkenyl), S{Cis acyl), S{Ci4
alkyl), S(Ci4 alkynyl), S(Ci.4 alkenyl), SO(Ci4 acyl}, SO(C.4
atkyl), SO(Ci.4 alkynyl), SO(Ci.4 alkenyl), SO(Ci4 acyl),
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S02(C14 alkyl), S02(ClI.4 alkynyl), SOZ(CI-4 alkenyl), 03S(CI- 4 acyl),
03S(CI_4 alkyl), 03S(CI_4 alkenyl), NH2, NH(C14 25 alkyl), NH(CI.4

alkenyl), NH(C14 alkynyl), NH(C14 acyl), N(C14 alkyl)2, N(CI-18 acyl)2,
wherein alkyl, alkynyl, alkenyl and vinyl are optinally substituted by N3,

CN, one to three halogen(GL, Bicff), BONOZ, IPHGCK @ absyihikenyl), 058(Cy.

C(0)O(C14 alkyl), C(0O)O(C14 alkynyl), o(C lkenyl), O(C 0

acyl), O(C1.4 alkyl), occfi‘éfilm ﬁ%&ﬁéﬁ@cyﬁ?%ﬂ%&%{ssﬁh N(Cy4

SO(C-4 alkeryl, SO2CL4 2oyl 174 S02(CLA ke SOACT ek
-4 alkenyl), 4 acy)), 4a _ a .

S02(C14 alkenyl), Osé\(’éff}ﬁ aﬁw&zoﬁgﬁm%@h,%@%?%éﬁ‘ri&yﬁ?%%,hnked

ml(*C(ﬁJ Iill?)llz), SFC(ICiLé'gaﬂ)Kzanw)fd‘ﬂidgmi_rgzlaﬂgtmd}%lwrgl(f&dﬂxsaeﬁlhyhone or two
alkyl)2,  4a ; n ' can be linked 5 together to

form a vinyl optionally gg&tigﬁméng’gﬁ *of N3, CN, CI, Br, F, I,

NOZ2; R6 is an optionally substituted alk)t:llﬁ(includin lower. alkyl), cyan

(CN), CH3, OCH3, 1 &Hopt 982y i sth e Hos gL g setil), cyano

(CH2F), azido (N3), CHEN, CHENDCH2NIELACEGHRN G Smethyl (CH,OH),
CH2N(CH3)2, alkyne (gptionally substituted), or fluoro; or its

pharmaceutically accePé{ Yo biderhigttidredt sbptibiially fflNs, CHaNH:,
pharmaceutically acceptabigeamieCIoNselin thedreatend@illy substituted), or

prophylaxis of a West Nile virus infection in a host. 15 77. The antivirally
effective amount of a (3¥fY'-deoxy-2'-fluoro-2-C- methyl nucleoside
((3-D or (3-L) of claim 76, wherein Base is selected from the group

consigtingsobhRhR4u8bhIR3 Mceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use m the treatment or prophylaxis of a

West Nile virus infection in a host.

77. The antivirally effective amount of a (2°R)-2"-deoxy-2"-fluoro-2"-C-
methyl nucleoside (B-D or B-L) of claim 76,

wherein Base is selected from the group consisting of:

R* R*
</Y l N R | AN
iif N'?k RS T’J\o
i il
(2) (b)
Y is N or CH;

R® R* and R® are independently H, halogen including F, Cl, Br, |,
OH, OR’, SH, SR, NH;, NHR', NR’;, lower alkyl of Ci-C,
halogenated (F, Cl, Br, 1) lower alky! of C,-Cg such as CF; and
CH,CHF, lower alkenyl of C,-C4 such as CH=CH,,
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N~R5 ~O (a) (b) 20 Y is N or CH; R3, R4 and R5 are independently H,
halogen including F, CI, Br, 1, OH, OR', SH, SR', NH2, NHR', NR'2, lower
alkyl of C1-C6, halogenated (F, Cl, Br, I) lower alkyl of CI-C6 such as CF3
and CH2CH2F, lower alkenyl of C2-C6 such as CH=CH2, 25 174

halogenated (F, Cl, BthIé@Wt@H‘?PY'@I‘: E7-GP YR =% le, such as
CH=CHBr and CH=CHI, lower alkynyl of C2-C6 such as C--CH

halogenated (F, ClI, Br,cl‘jif&{?g?’al WroPeane il alleyssy SikymEgt Co-Ce

such as CH20H and Qb@%@bﬁ?l@ﬁ%%ﬁ@& I:G}Ceré) 14008 Nikynyl of Cy-
alkoxy of C1-C6, CO2H, CO2R', CONHZ, CONHR', CONR'2,

CH=CHCOZ2H, CH=CHe&?R: alkaxRJE Groptbamy Stbstlend i1 EH0H,
C1-C12 (particularly “’H&Hgila%téék¥tis @) aping 3Gickresidue). 6Yoatkyl.co,u,

optionally 10 substituted alkynyl o C2-Cs, optionally substituted lower

alkenyl of C2-C8, or ofstiérally subStitited &&NHB . ThE BRI /irally@fstile 024,
amount of a (2'R)-2'-dw@@g@%ﬁ: methyl nucleoside ((3-D or P-L)

of claim 76, wherein 15 Base is selected from the group consisting of (a)

or (b): R4R4 1\iNR3 NLR5 10 (a) (b) and wherein R'is H, R2 is OH,

R2'is H, R3is R’ Enenratisnlie sibeHutsAdliky igfifhL 1 (particularly when the

alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C,-Cq, optionally substituted lower
alkenyl of Co-Cg, or optionally substituted acyl.

78. The antivirally effective amount of a (2°R)-2"-deoxy-2’-fluoro-2’~C-
methyl nucleoside {(B-D or B-L) of claim 76, wherein

Base is selected from the group consisting of (a) or (b):

R4 R4
Y- = R® \N
S|P |
LA A
e e

(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,.

79. An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside (§-D) of the formula:

175



20 79. An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside ((3-D) of the formula: 175 R'O Base R2. R6 R F CN3

2 wherein Base is selected from the group consisting of R4 R4 <N N R31
NRiO 5(a)(b) YisNorCH; R and R7 are independently H,
phosphate, including monopho&pgate, diphBsghate, triphosphate, or a
stabilized phosphate prodrug, H-p sptB)nat , including stabilized
H-phosphonates, acyl, 10 including gt ubstituted phenyl and
lower acyl, alkyl, including lower ftefted carboxyalkylamino or
its peptide derivatives, sulfonate estcle_%zincl ing alkyl or arylalkyl
sulfonyl, including methanesulfonyl a benEyI, wherein the phenyl group
is optionally substituted, a lipid, 15 including a phospholipid, an L or
D-amino acid (of Pt€tic mixture), a carbohydrate, a peptide, a
cholesterol, or other pharmaceutically acceptable leaving group which
when administétatfits SRIEEE IS IbIESHBHRAEMISE ¥ Mpound wherein
R'is H or phosphate; R2 is H or phosphate; R' and 20 R2 or R7 can also
be linked with cyclic phoBphate group; R2 and R2i are ind 4pendently H,
Cl14 alkyl, C1 4 all§)enyl,

4 §
LA BN
e g
(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
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, Cy.4 alkynyl,
vinyl, N3, CN, Cl, Br, F, 1, NO; C(O)YO(C.4 alkyl), C(OYO(C;.
2 alkyl), C(OYO(Cy4 alkynyl), C(OYO(C1.4 alkenyl), O(Ci4
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vinyl, N3, CN, ClI, Br, F, I, NO2, C(O)O(C1_4 alkyl), C(O)O(C1_ 4 alkyl),
C(0)O(C1.4 alkynyl), C(O)O(C14 alkenyl), O(C14 176 acyl), O(C1A
alkyl), O(CIA alkenyl), S(CIA aryl), S(C1A alkyl), S(CIA alkynyl), S(C14
alkenyl), SO(CIA acyl), SO(CIA alkyl), SO(C1-4 alkynyl), SO(CIA alkenyl),

S02(CIA acyl), S02(Cl-4alk 0 a ), Aalkeny

03S(Cl_5 4 acyl), ossfl(céjlz’ ﬁ@?%o?g%%"&@%ﬁ?%@ﬁ?ém %?@n),s(c“‘
NH(C1.4 alkenyl), NHBinhalk{fays) alkiod), 4 6eyh) ko) ASagh 2 acyl), SO(Cry
N(CI_I8 acyl)2, wherei Igaal@nyl, | inyl ti

substituted by N3, CN%%@tot tee hﬁéggﬁtgﬁr,lg %E,gﬁ?@z%@“ acyl),
C|$<O)O|()CI(§( élkyl), C(ﬁ)ﬁ@(@m aléiyé)kﬁgm@@;lmmhng%}w;@étlkp@f%l%smi_
alkenyl), 1.4 acyl), : a hoRY

alkyl), S(C1.4 alkynyl). é%@idéﬁggr@ri é%@igge{%if‘sé%é@’ gﬁ%) Mhic.
SO(CIA alkynyl), SO(Glky alREA(;-soleryl abilil{ CEo A&y RIKNH(C 4 acyl),
SO2(CIA alkynyl), S02¢¢4-4 1); Cl.45 ) ( Y,
03S(Cl.4 alkenyl), NH2, Nﬁ(%ﬁ}g’lﬁ%%s ‘rjh%ce:‘f% j&ﬁe%f? %@c%ﬁ@’%lh Heny
alkynyl), NH(CIA acyl)anN(Ga atieyhptunaddn sbsithRdOmR;NR2 @Nd ®2 to three
can be linked togeth vigyl eption S | b _

ot NG. O, O, B . LR B B R R o
halogen including F, Gk |, COPAOR 4 SHKBRL N EEONME! sNBRZnidve O(C1 .4
alkyl of C1-C6, halog «Cl, I alk - uc _

CF3 and CH2CH2F, Fé)@vgies?i(lslgjﬁ"ﬁl éﬁfﬁ 8938? @Blc %s%% égi’c%—?zé” Q@ﬁ), S(Crs
halogenated (F, Cl, Bralhybwalkehsginol)c 3 (€ a1siisina® . F00F =G SO(C1 .4

CH=CHBr and CHzClgfkqug@dbmmeﬁcan?%@ ﬂaﬁ‘r%;?ﬂ;?&%g acyl),

halogenated (F, Cl, Br, Iy lower alkynyl of C2-'C6, lower a
such as CH20H and GH2EH2BKD), SO2(Cy.4 alkynyl), SO(C;.4 alkenyl), 033(C,.

s acyl), Os8(Ciy alkyl), O3S(Ci4 alkenyl), NH,, NH(C4
alkyl), NH(Ci4 alkenyl), NH(C;4 alkynyl), NH(C;4 acyl),
N(C1a alkyl)s, N(Cr4 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, [, NOy;

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, CI, Br, I} lower alkyl of Cy-Cs such as CF3
and CH;CH;F, lower alkenyl of C,-Cq such as CH=CH,,
halogenated (F, Cl, Br, I) lower alkenyl of C,-C4 such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C;-Cg
such as C=CH, halogenated (F, Cl, Br, T) lower alkynyl of C,-
Cs, lower alkoxy of C;-C4 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’;
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halogenated (F, Cl, Br, I) lower alkoxy of C1-C6, CO2H, CO2R', CONH2,
CONHR', CONR'2, CH=CHCO2H, 30 CH=CHCO2R'"; 177 R'is an
optionally substituted alkyl of C1-C12 (particularly when the alkyl is an
amino acid residue), cycloalkyl, optionally substituted alkynyl of C2-C6,

optionally substjguted, oWk AltRNV a6l enaptienaly sUaMHRd when the

acyl; 5 R6 is an optionally substituted alkyl (including lower alkyl), cyaho

(CN), CH3, OCH3, OCHISEHS, Hydrésimetil(CrIZon), smeeHisthypptionally

(CH2F), azido (N3), CE@%Q&@“@I{ ] ?NHQGZ@,ZNHEEQI}( substituted lower
CH2N(CH3)2, alkyne (o tlonlall substifuted), or fluoro; 10 or'its

pharmaceutically accefstil siCorproderfonsdosubptibriedpana
pharmaceutically acceptable carrier, for use in the treatment or
prophylaxis of ak {iesiNaptisinadiinfebstripdadiog: (Be Rhegbtivirmikyl), cyano

effective amount of a (?('B }52' OXY3& HHUOFR-4T; 5 [

((3-D) of claim 79, wherein ’Ba%%ﬁs%é%& N nﬁ%% m@gﬁ 2d§:HQOH) ’

OH, R2'is H, R3 is H, fupierpghyHX GO gkt RS'is HEERINAK Bntiir &Ik NH>,

effective amount of a (& ; XYy -2'- ide ..

((3-D or (3-L) of the strggt%l\r%?@ﬁ%’ )Igfld %g&wqxbﬂgﬁﬁ@s&%mme@, or
uoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

West Nile virus infection in a host.

80. The antivirally effective amount of a (2°’R)-2"-deoxy-2"-fluoro-2’-C-

methyl nucleoside (B-D) 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. An antivirally effective amount of a (2'R)-2"-deoxy-2'-fluoro-2'-C-

methyl nucleoside (B-D or -1 of the structure:
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CH3 RHO F wherein Base is a purine or pyrimidine base; X is 0, S, CH2,
Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)2, wherein W is F, Cl, Br,
or I; and, 5 R" and R7 are independently H, phosphate, including
monophosphate, diphosphate, triphosphate, or a stabilized phosphate
prodrug, H-phosphonate, includjng stabilizegdsphosphonates, acyl,
including optionally substituted™ | and lower acyl, alkyl, including
lower alkyl, O-substituted carboxyal rits 10 peptide derivatives,
sulfonate ester, including alkyl or ar 4, including
methanesulfonyl and benzyl, Whereln the phenyl group is optionally
substituted, a lipid, including a pho8Rolipidt an L or D-amino acid, a
carbohydrate, a peptide, a cholesterol, or other 15 pharmaceutically
acceptable Ieavm@ewwa%i&ﬁwm ecpiimsidiiedbizsivo is capable of
providing a compound wherein R' or R7 is independently H or phosphate;
R1 and R7 canXlso®edinkél,with N}@iﬁrﬂibsbﬁé&%rﬁﬂp? owtitsacemic), C(W)s,
pharmac%%ggﬁy\ﬁqg%ptéglg s%lt LR} drug thereof, optionally in a 20

a ta

pharmaceutically acceptable éarrlér or use in the treatment or

prophylaxis of We t Nile Vlr mfe @1 82 Th t|V|raIIy
effective amou %%\hR%rE (%‘n%f&oro RS %&%Ophosphate

(f3-D or (3-L) of clalm aip}mbmmel, %@a&&mamememﬁmmﬂgs@ume prodrug,

consisting of 179 R4 l?—l OSpﬁO%E%tGN Ié'r%c'lqu%llné) sga%}iflbz)ed 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 R7 is independently H or phosphate; R' and R’
can also be linked with cyclic phosphate group;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

West Nile virus infection in a host.

82. The antivirally effective amount of a (2°R)-2’-deoxy-2’-fluoro-2’-C-
methyl nucleoside (B-D or B-L) of claim 81, wherein

Base is selected from the group consisting of:

179



Y is N or CH; R3, R4 and R5 are independently H, halogen including F,
Cl, Br, I, 5 OH, OR', SH, SR', NH2, NHR', NR'2, lower alkyl Of CI-C6,
halogenated (F, Cl, Br, I) lower alkyl of C-C6 such as CF3 and CH2CH2F,
lower alkenyl of C2-C6 such as CH=CH2, halogenated (F, Cl, Br, I) lower
alkenyl of C2-C6 such ag, CH=CHC1, CH=CHBr and CH:FQHI, lower

alkynyl of C2-C6 10 such as C=CH, halogenated (F, Cl, Bt, I) lower
alkynyl of C2- C6,}: xy of CI-C6 such as C

CH2CH20H, haogemated {F, ClI, Br, 1) lower alkoxy of {ZI-CG CO2H,
CO2R', CONH2, ﬁ/ R'2, CH=CHCO2H, C R'; and,

15R'isan optiorlglnl‘l‘y substituted alkyl of C1-C2 (particularly when the
alkyl is an amino dcid residue), cycloalkyl, optionally subStftuted alkynyl of
C2-C6, optionally substituted lower alkenyl of C2-C6, or optionally
substituted acyl. 20 83aY he antivirally effective amount
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside ((3-D or (3-L) of claim 81,
wherein Base isysglectgd-ftpm the group consisting of (a) or (b): 180 R4
R4 \SIR3I\NIRSiNO (a)(b) and wherein R" and R7 are H, R3is H,
and R4 is NH2 oy OH, and R5 is NH2. 5 84. An antivirally effective

amount of a (2'R)-2Rd@asy R msotadonendsnsinyinhelesaidaghbding {3 €} Br, 1,

5  ofthe formula: R'O Baggy OR’, SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cy,
halogenated (F, Cl, Br, I} lower alkyl of Ci-Cg such as CF;3
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,-Cg

10 ' such as C=CH, halogenated (¥, Cl, Br, I) lower alkynyl of Cs-
Cs, lower alkoxy of C;-Cq such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, 1) lower alkoxy of C;-Cs, COzH,
CO,R’, CONH; CONHR’, CONR’;, CH=CHCO;H,
CH=CHCO,R’; and,

15 R’ is an optionally substituted alkyl of C,-C,; (particularly when the
alkyl 15 an amino acid residue), cycloalkyl, optionally
substituted alkynyl of C;-Cs, optionally substituted lower
alkenyl of Cy-Cy, or optionally substituted acyl.

20 83. The antivirally effective amount of a (2°R)-2’°-deoxy-2’-fluoro-2’-C-

methyl nucleoside (B-D or B-L) of claim 81, wherein

Base is selected from the group consisting of (a) or (b):
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R R6 R F CH3 z wherein Baseis R4 R3NIO 10 X is 0, S, CH2, Se, NH,
N-alkyl, CHW (R, S, or racemic), C(W)2, wherein Wis F, Cl, Br, or I; R’
and R7 are independently H, phosphate, including monophosphate,
diphosphate, tiphosphate, or a stabilized phosphate prodrug, 15
H-phosphonate, including4stabilized H-phosphonates, acyk.including
optionally substituted ph¢nyl and lower acyl, alkyl, includifg lower alkyl,
O-substituted car ino or its peptide deriVatiyeSsylfonate
ester, including } arylalkyl sulfonyl, including me bane ulfonyl and
benzyl, 181 whersi pbgroup is optionally subst
including a phospﬂglipid, an L or D-amino acid (or racemid mixture), a
carbohydrate, a péptide, a cholesterol, or other pharmacetitically
acceptable leaving group which when 5 administered in vivo is capable of
providing a compound wh@jpein R1 is H or phosphate; R2 is Hgr
phosphate; Rl and R2 or R7 can also be linked with cyclic phosphate
group; R2 and R2' are indepesdetly ddd R Aaikyk ‘Gl 4alkanyf. i€ 1.4
alkynyl, vinyl, N3, CN, Cl, Br, F. I, NO2, C(O)O(C14 alkyl), C(O)O(CI- 10
4 alkyl), C(0)0(C14 alRiyir EIBYBIE 4 dnyl), O(C14 acyl), O(C14

alkyl), O(C14 alkenyl), S(Cl4 acyl), S(CI-4
84.  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

X,
R
o) /-CH;

R® F
wherein

Base is

X is O, S, CHy, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W)s,

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,
181
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alkyl), S(C14 alkynyl), S(C14 alkenyl), SO(C1.4 acyl), SO(C1-4 alkyl),
SO(C14 alkynyl), SO(C14 alkenyl), SO2(C14 acyl), S02(C1.4 alkyl),
SO2(Cl.4 alkynyl), SO2(C1-4 alkenyl), 03S(CI 15 4 acyl), 03S(C1.4 alkyl),
03S(CI_4 alkenyl), NH2, NH(C14 alkyl), NH(C14 alkenyl), NH(CI-4

alkynyl), NH(CI-4 aCy|)wM@ili4ﬂ?ék¥ﬁgnﬂ(§|0ﬂ§ aevpionhereinalidied, a lipid,
alkynyl, alkenyl and vinyl are optinally substituted by N3, CN, one to three

halogen (CI, Br, F, 1), NBdesasoreosahakiphy. coscich2oengiigiyl (or racemic

C(O)O(C1-4 alkynyl), GRS -4 BrREChApanvdh, Q(CatedboM); or other
O(Cl4 alkenyl), S(C14 acyl) S(Cl4 alkyl), S(C14 alkynyl), S(C14 alkenyl)
SO(CI_4 acyl), SO(CI-RhaIRASEEEstHY 4 HRGAA S g kg, Which when

SO2(Cl4 acyl), SO2(Chdnakixtr&024ClidbalkybhbRO(GHA RN compound
03S(C1_ 25 4 acyl), 03S(C14 all,<yl) 038(Cl4a|kengé) NH2, NH(C14

alkyl), NH(CI-4 alkenyl)VEseRa 516 syphesrkstss Boyly, Nqephosaliase R’ and

N(C14 acyl)2, OR7; RRand RZ £andeinkagdegathocte fmlzfgpﬁa\fmg/ﬂoup,
optionally substituted by one or two of N3, CN, CI, Br, F, I, NO2; 30 R

and R4 are mde}ggndenq y H, halogen mcludmga Cl, Br, I, OH, OR'
SR', NH2, NHRRN#S Ho\ies immspesdentiordl. hatoglnkeda-ge! 1@%&1}4 alkynyl,

lower alkyl of C1-C6 sughyasnNGF3N182 @?dPCHZ\@jZﬁOW@@K&@rYj doyoC,.
C2-C6 such as CH=CH2, halo%gnated (F, Cl, Br, 1) lower alkenyl of

C2-C6 such as CH=CHEIEHISHEN Gnd eliizesith, (VP& kynlkoyD, O(Cia

C2-C6 such as C=CHgypglpgepatgddkyG!, Brd Jomgg@kyng Lof g%@,ﬁ)&g(q 4
lower alkoxy of CI-C6 such as CH20H and CH2CH20H halogenated (

Cl, Br, 1) lower alkoxy @%ﬁlcsé%ﬂélﬂﬂyﬂ@%ﬁc@éﬁﬁ%/b R43CY1) SO(CM
CONR'2, CH=CHCOZH-@f1=eii€ Q2R kynyl), SO(C14 alkenyl), SOC4 acyl),

SO(Cy.4 alkyl), SO,(C1.4 alkynyl), SO»(Cy4 alkenyl), O5S(C,.
s acyl), O38(Cryg alkyl), O35(Ci.4 alkenyl), NH,, NH(C 4
alkyl), NH(Cy4 alkenyl), NH(C;.4 alkynyl), NH(C,4 acyl),
N(C.4 alkyl)y, N(Cy.13 acyl)y, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by N3, CN, one to three
halogen (Cl, Br, F, I), NO;, C(O)YO(Cy.4 alkyl), C{OYO(Ci4
alkyl), C(O)YO(Ci4 alkynyl), C(OYO(Ci4 alkenyl), O(Ci4
acyl), O{Ci4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S{Cia
alkyl), S(C).4 alkynyl), S(C,.4 alkenyl), SO(Ci4 acyl), SO(Ci4
alkyl), SO(Ci4 alkynyl), SO(Ci4 alkenyl), SO,(Ciy acyl),
SOKC14 alkyl), SOAC 1 alkynyl), SOx(Crs alkenyl), 0:S(Cr.
4 acyl), O38(Crs alkyl), OsS(Ci4 alkenyl), NH,, NH(C;4
alkyl), NH(C;.s alkenyl), NH(C,.4 alkynyl), NH(C;4 acyl),
N(C14 alkyl)s, 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, NO»;

R? and R are independently H, halogen including F, Cl, Br, 1, OH,
OR’, SH, SR’, NH,, NHR’, NR";, lower alkyl of Ci-Cq,

haiogenated (F, Cl, Br, D) lower alkyl of C;-Cq such as CF;
182
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R'is an optionally substituted alkyl of CI-CI2 (particularly when the 10

- alkyl is an amino acid residue), cycloalkyl, optionally substituted alkynyl of

C2-C6, optionally substituted lower alkenyl of C2-C6, or optionally
substituted acyl; R6 is an optionally substituted alkyl (including lower

alkyl), cyano (CN), CHR4QEi31RE HRGES ahydraxy methy (Qdé@%')CH =CH,
15 fluoromethyl (CH2F), azido (N3), ‘CHCN, CH2N3 CH2NH

CH2NHCHS3, CHzN(chépzeaﬁéyﬁe(F@p%n%rwBu@éﬁ&té&)ﬁ%ﬁl ‘bidro;Gr Ruch as
pharmaceutically acceptgblerselt erpredrsg ﬁhﬁr@@f$@ﬁp'ﬂ§&!&l'¥1‘%1§ynyl of C-Cs

pharmaceutically acceptable carrier, for use in the treatment or
prophylaxis of a 20 weaINIeGAGE imrdegerrinca(RoSt, B5.dblowrer alkynyl of Cy-

antivirally effective am%i“” fl& (%ﬁ)xg bqe@X—YZ Y- Ersom éﬁx L CH,CH;0H,
nucleoside ((3-D or [3- L ‘of the formufa: RfO Base O 4CH3

wherein Base is R4 RglNg¢ngicd Iﬂ?:aﬁa Iﬁfaﬁé |1Wé§5ehlk@ﬁﬂy¢f C1 Cs, CO-H,

phosphate, including mehgp hos@@gﬁ{ dlpme trip ate SHCO,H,
stabilized phosphate prodzrug, H- phosphonate |nclud|ng sta ﬁlzeg% ?

H-phosphonates, acyl, CH=CHCO:R’;

R’ is an optionally substituted alkyl of C,-Cy, (particularly when the
alkyl i1s an ammo acid residue), cycloalkyl, optionally
substituted alkynyl of C,;-C¢, optionally substituted lower
alkenyl of C,-Cg, or optionally substituted acyl;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH3, OCHa, OCH,CH,, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido (N3}, CHCN, CH;N;, CH;NH,,
CHoNHCH3, CHoN(CH;),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

West Nile virus infection in a host.

g85. An antivirally effective amount of a (2'R)-2'-deoxy-2"-fluoro-2'-C-

methyl nucleoside (B-D or B-L) of the formula:
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including optionally substituted phenyl and lower acyl, alkyl, 10 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 phospholipidBagd. or D-amino acid, a 15
carbohydrate, a peptide, a cholestergl, or othef pharmaceutically
acceptable leaving group which whet-adthirigtered in vivo is capable of
providing a compound wherein R1 onRLis.#dépendently H or
phosphate; R1 and R7 can also be linked with cyclic phosphate group; 20
R3 and R4 are independently H, hal‘%g%n iné:Iuding F, Cl, Br, I, OH, OR’,
SH, SR', NH2, NHR', NR'2, lower alkyl of CI-C6, halogenated (F, Cl, Br, I)
lower alkyl of C-C6 such as CF3 and CH2CH2F, lower alkenyl of C2-C6
such as CH=CH2, halogenated (F, ClI, Br, I) lower alkenyl of C2-C6 such
as 184 CH=CHELEH=CHBr and CH=CHI, lower alkynyl of C2-C6 such
as C--CH, halogenated (F, Cl, Br, I) lower alkynyl of C2- C6, lower alkoxy
of CI-C6 such a®€&H»OH and CH2CH20H, halogenated (F, Cl, Br, I)
lower alkoxy of CI-C6, CO2H, 5 CO2R', CONH2, CONHR', CONR'2,
CH=CHCO2H, CH=CHCOZ2R'; R'is an &ptionally substituted alkyl of
CI-CI2 (particularly when the alkykis an&mino acid residue), cycloalkyl,
optionally substituted alkynyl of C2-Cfp, optionally substituted lower 10
alkenyl of C2-C6, or optionally substititted I; or its pharmaceutically
acceptable salt or prodrug thereof, opticmlly IWa pharmaceutically
acceptable carrier, for use in the treatmght or prophylaxis of a West Nile
virus infection in a host.

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;

R® and R* are independently H, halogen including F, Cl, Br, I, OH,
OR’, SH, SR’, NH;, NHR’, NR’,, lower alkyl of Ci-Cg,
halogenated (F, Cl, Br, ) lower alkyl of C;-Cs such as CFs
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
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15 86. An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside ((3-D) of the formula: NH2 N HO N~O O CH3 HOF
or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or

prophylaxis of a 20 W@IMH@“@IW@HE&”WCQBQW@MkynyI of C-Cy
antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C- meth

nucleoside ((3-D) of th&"fdrufa= Sl Nalpgerateddin G Rl}db@@‘er(ﬁ kg of Ca-

F wherein 5 RI and R¢-areipdepgdently . ghesmbaecn d%lq"%ﬁd CH,CH,OH,
monophosphate, dlphgéphate trlphosphate or a stabilize hate

prodrug, H-phosphondorsaigid BiabliZ8e Hiploephatkass 3@,1 -Cs, COH,
including optionally sulpgtifuted phemsiand faweracy!, @@NRgd”Ct’}@:CHCOZH

lower alkyl, O-substituted car %alkylamlno or its 10 peptide derivatives
sulfonate ester, mcludﬁéiaﬂ‘(ﬁ 2grylalkyl sulfonyl, including
methanesulfonyl and benzyl, wherein the phenyl group is optionally

substituted, a ligid, isivel eaitepal phodptishisidl 2l dr®O-Emifeattislasly when the
alkyl is an amino acid residue), cycloalkyl, optionally
substituted alkynyl of Cy-Cs, optionally substituted lower
alkenyl of Cy-Cq, or optionally substituted acyl;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

West Nile virus infection in a host.

86.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside (B-D) of the formula:

NH,
NN

LA
HO N O

o)
CHy

HO F

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

West Nile virus infection in a host.
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carbohydrate, a peptide, a cholesterol, or other 15 pharmaceutically
acceptable leaving group which when administered in vivo is capable of
providing a compound wherein R' or R7 is independently H or phosphate;
R'and R7 can also be linked with cyclic phosphate group; and, R6 is an
optionally pubsthyaghallddiagdowRbalols SYene B0UCN). Choro-2-c-
OCHS3, OCH2CH3, hydroxy methyl (CH20H), fluoromethyl (CH2F), azido
(NsytloHerieoiENB; @ D R For@MPNHCHS, CH2N(CH3)2, alkyne

(optionally substituted), or fluoro and, or its pharmaceutically acceptable

salt or prodrug thereof, optionally in a 25 pharmacgutically acceptable

carrier, for use in the treatment or prophylaxjg of S\ est Nile virus

infection in a host. 186 88. An antivirally eff{ati\{ amaqunt of a
(2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleo L(lj 3-DY of the formula: ClI

\NN N HO N 0 CH3 HO F R&its pharmageuticafly acceptable salt or
prodrug thereof, optionally in a ph ! ally acceptable carrier, for

use in the treatment or prophylaxis-gf @Ne virus infection in a host.

89. An antivirally effective amoBht of ?'R)-2'-deoxy-2'-fluoro-2'-C- 10

methyl nucleoside (3-D) of the forr{ta: 0 N NH

wherein

R'and R are independently H, phosphate, including monophosphate,
&iphosphate, triphospbate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl,
including optionally substituted phenyl and lower acyl, alkyl,
mcluding 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 R7
can also be linked with cyclic phosphate group; and,

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHj, OCH;, OCH,CHj;, hydroxy methyl (CH,OH),
fluoromethyl (CHaF), azido (N3), CHCN, CH,N;, CH;NH,,
CH;NHCH;, CH;N(CHa),, alkyne (optionally substituted), or

fluoro and,

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

West Nile virus infection in a host.
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<N N NH2 RbO X .),CH3 HO F wherein X is 0, S, CH2, Se, NH, N-alkyl,
CHW (R, S, or racemic), C(W)2, wherein Wis F, Cl, Br, or I; and 15 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, 187 including lower alkyl, O-substituted carboxyalkylamino or
its peptide derivatives, sulfonate ester, including alkyl or arylalkyl
sul.fonyl, Wcludifg MBS RIRGH SR BN O vhdreii thelprrerl -drip-2'-C-
is mmﬂwcmﬁgqﬁa% afpidsRinakding a phospholipid, an L or
D-amino acid, a carbohydrate, a peptide, a cholesterol, or other
pharmaceutically acceptable leaving group whigh when administered in
Vvivo is capable of providing a compound whergin R1 is H or phosphate;
10 or its pharmaceutically acceptable sék kug thereof, optionally in
0

a pharmaceutically acceptable carrier{for ¢lse in/ he treatment or
prophylaxis of a West Nil §irus infectioldin aRost. 90. An antivirally
effective amount of a (2'R‘§j “deoxy-2'-flloro-2'-C- 15 methyl nucleoside
((3-D) of the formula: © N NH ©

HO F

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

West Nile virus infection in a host.

89.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2"-C-

methyl nucleoside (B-D) of the formula:

0

" _
a NH
<N N/)\NH2

1
R'O y
7 -CH,
l

HO F
wherein

Xis O, §, CH;, Se, NH, N-alkyl, CHW (R, §, or racemic), C(W),,
wherein W is F, Cl, Br, or [; 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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N N NHZ HO O _)~CH3 HO F 188 or its pharmaceutically acceptable
salt or prodrug thereof, optionally in a pharmaceutically acceptable
carrier, for use in the treatment or prophylaxis of a West Nile virus
infection in a host. 91. An antivirally effective amount of a
(2'R)-2'-deoxy-2'-fluoraskdify rivetky latiuydleOsides{iBBdara(Belkyalidflemino or its
formula: R10 Base R Cl—tl%: z R6.RE wher%i? B%se IS a purin %r " |
pyrimidine base; X is 0‘?@,1 ?—|2(,ie§1ev,a ,SN-% (1{1 ﬁvﬁ“"{ ; Sl,ngrl% 1cr,‘é’m%l)k,y or
C(W)2, 10 wherein WisykliGll BylimlylR'iackiRifgarediidepenttenlyddd benzyl,
phosphate, including mgnophosphate, diphosphate, triphasphate, .o .
stabilized phosphate p\rxgiderrl%l} %%pﬁo%n qoﬁrgtu, inc fé%%%%ﬁ@%t&“{e& @ lipid,
H-phosphonates, acyl,incicldiding o pibnshlyosphbstituted phenylwghlioweracid, a
acyl, alkyl, 15 includin%‘,!%W? gkyl, O-substittgt%d carbox&i%lltéllamifno or its
a

peptide derivatives, su Sha 3 Eyl of ary §f6r0 fony(ff other

~ X pEptL
Onate ester, including & Su

including methanesulf@hytaadebenalyl, whereibthelpienyl grawp iswhich when
optionally substituted, a Iriglidi,stgr}gwdinqn% Oohos(pho{ji%idb an L ar.D-amino
Id

acid (or racemic 20 mixture), a carb%qhydratés, a%)gp €, apéﬂ‘éﬁ%lgt%rgl,cggnpound

other wherein R' is H or phosphate;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

West Nile virus infection in a host.

90.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methyl nucleoside ($-D) of the formula:

0
N

& NH

<N I\E//I\NHz

HO o
g ~CHj
f

HO F
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pharmaceutically acceptable leaving group, which when administered in
Vvivo is capable of providing a compound wherein R'is H or phosphate;
R2 is H or phosphate; R and R2 or R7 can also be linked with cyclic
phosphate group; 25 R2 and R2r are independently H, CIA alkyl, C14

alkenyl, GilAtalisyasthavinyle s, £dpEbRI silt loNSBIGOMRUEIA afisbhally in a
C(Q)O(CI. 4 alkyl), C(Q)Q(Ci_4 alkypyl), C(Q)Q(CL.4 alkenyl), O(CIA 189
BT SERT SR, St RIS T a, SEdks of a
alWmy INiB(G3u4d alkemigh), iI8@G3t. 4 aryl), SO(C14 alkyl), SO(C14 alkynyl),
SO(C1_4 alkenyl), S02(CI-4 acyl), SO2(C1.4 alkyl), SO2(C14 alkynyl),

S02(C1_4 alkenyl), 5 4alkyh), Q3S(C1 alkenyl .
NH2, NH(C14 a yﬁ?‘ﬁ%&.ﬁ%ﬁf@%&%%%fﬁ?k%%%\?&%@%é%éfo"z -C-
Ni@tha] ategly2 siN¢CR - DB apyl) 2y iwiefeimalkyl, alkynyl, alkenyl and vinyl

are optinally substituted by N3, CN, one to three halogen (Cl, Br, F, 1),

NO2, C(O)O(C14 alkyl), C(O)O(C1-4 10 alkygh£(0)O(C3.4 alkynyl),
C(O)O(C1.4 alkenyl), O(C14 &¥WO(C1.4 alkyl), O(C3-4 alkenyl),

S(C1_4 acyl), S(C14 alkyl), S(C14 &l (Cl_4 alkenyl), SO(C14

acyl), SO(C1-4 alkyl), SO(C34 a @) lkenyl), SO02(Ci_4 acyl),

S02(Ci_4 alkyl), S02(C1.4 alkyri¥yl), S(D22(CJ|A alkenyl), 03S(C3_154
acyl), 03S(Cl_4 alkyl), O3S(C3-4 alkdyl), NH2, NH(CI-4 alkyl), NH(CI-4

alkenyl), NH(CI_4 alkynyl), NH(C14 acyl), N(C1.4 alkyl)2, N(C1.4 aeyl)2,
OR7; R2 and Rzhegibe linked together to form a vinyl optionally

substituted by one or two of N3, CN, CI, Br, F, I, NO2; 20 R6 is an

optionally substiagedsallpyr{imchadiygniodiee hilsgt), cyano (CNT), CH3,

OCH3, OCH2CH3, hydroxy methyl (CH20OH), fluoromethyl (CH2F), azido
(N3), CHCN, CM2hI8),CH2ZNFH2S8e, NH, N-alkyl, CHW (R, S, or racemic), C(W)s,

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,
mcluding 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 R7 can also be linked with cyclic phosphate group;

R* and R* are independently H, C4 alk}fl, Ci.4 alkenyl, Cy4 alkynyl,
vinyl, N3, CN, Cl, Br, F, I, NOz, C(O)YO(C).4 alkyl), C(OYO(C;y.
s alkyl), C(O)O(C14 alkynyl), C(OYO(Cy.y alkenyl), O(Cia
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CH2NHCH3, CH2N(CH3)2, alkyne (optionally substituted), or fluoro; 25
or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or
prophylaxis of a Dengue virus infection in a host. 92. The antivirally

effective amount of a (2&R))2'-0€0xy-24iprocR e, mkimtinudeosidad@iD S(Ci4
or (3-L) of claim 91, 30 wherein Base.is sele from the. g consistin
of. 190 R4 R4 NRi &‘vﬁ‘ﬁ& g@ﬁz 1%1%)%} iy N 3)&35@%?‘& S0(C14

and R5 are independenillyyt}, fadggen ikiudyhy BODEBr alkdi),Of0,8H., acyl),

SR', NH2, NHR', NR'Z,#| alkyl rs - h;lh(() enat %%%: Cl, Br, |

lower alkyl of CI-C6 su¢ %ggét‘f:%ﬁ%a dc%ﬁ%%ﬁ ﬁ&‘\’f@grga Gyt 8}5%53:-&6038(01“

such as CH=CH2, halageadjed){5(Cl..BalkyIpnersikenyd@bB2y COIBUCINH(C, 4

as 10 CH=CHC1, CH= a%gl =CHlI, lo ew}_lll; yl (?):IECZ- 6%

as C=CH, halogenated%g,}%él, r,@)?]‘bve\llg{r'é %?%ny OYQZ- Y%’@‘e V4 acyl),

of CI-C6 such as CH2QHGnd Sk25H20 s hejdgendiadiiiGH, Bikinyl, alkenyl

lower alkoxy Of CI-C6, C@?H@OZR' CONH2, CONHR', CON ﬁ

CH=CHCOZH, 15 CHEHEBSR GRBUR 1 é%bgﬁ%ﬁaﬁ%u St%u ggre fo three

alkyl of CI-C2 (particuldriyogbrerf@heBalky| i5)aivamiGoacdTesigiie)), C(OYO(C 4

eycloalkyl, optionally substitut ?:] I@ yl of C2-CRQ, opti ly substituted

lower alkenyl of C2-C6£l~,!l %ﬁbjptﬁ) Cgl gﬂﬁsﬁ%{@ggcy&@% E s alkenyl), O(Cuy
acyl), O(Cr4 alkyl), O(Cr4 alkenyl), S(Crs acyl), S(Cy
alkyl), S(Ci« alkynyl), S(Ci.4 alkenyl), SO(C/4 acyl), SO(C;.4
“alkyl), SO(Cy4 alkynyl), SO(Cy4 alkenyl), SOxCi.4 acyl),
SOQ(C;_4 aikyl), SOz(C}.4 alkynyi), 802(01_4 alkenyi), 038(01_
¢ acyl), OsS(Cyis alkyl), O:S(Ciy alkenyl), NH,, NH(C:4
alkyl), NH(C4 alkenyl), NH(C,.4 alkynyl), NH(C,.4 acyl),
N(Ciq alkyl)y, N(Cy4 acyl)y, 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, NOz;

R® is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CH;, OCH;, OCH,CHj, hydroxy methyl (CH,OH),
fluoromethyl (CHyF), azido (N3), CHCN, CH,N;, CHyNHo,
CH>NHCH;, CH;N(CHa)2, alkyne (optionally substituted), or

fluoro,

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

Dengue virus infection in a host.

92. The antivirally effective amount of a (2°R)-2’-deoxy-2’-fluoro-2"-C-
methyl nucleoside (B-D or B-L) of claim 91,

wherein Base is selected from the group consisting of:
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20 93. The antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside (3-D or (3-L) of claim 91, wherein Base is selected from
the group consisting of (a) or (b): 1911R4R4 \N5R3INRiO (a) (b)
and wherein R"is H, R2 is OH, R2'is H, R3 is H, and R4 is NH2 or OH,
and R5 is NH2. 5 94. Ap4antivirally effective amount of a4
(2'R)-2'-deoxy-2'-fluoro{2'-C- methyl nucleoside ((3:p) of the formula: R10
Base O Rz. R6 N2 10 wherein Base is sel€ the group
consisting of | R4 R f\%\ R3 N N~R5"LO (a) (b) ¥isNoifCH; 15 R'and
R7 are independihitly Bh sphate, including monopho
diphosphate, trlpiosphate or a stabilized phosphate progrug,
H-phosphonate, including stabilized H-phosphonates, acyl including
optionally substituted phenyl and lower acyl, alkyl, 192

(a) (b)

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;-Cg,
halogenated (F, Cl, Br, I) lower alkyl of C;-Cg such as CF;
and CH,CHyF, lower alkenyl of C;-Cg such as CH=CH,,
halogenated (F, Cl, Br, I} lower alkenyl of C»-Cg such as
CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl of C,-Cg
such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of Cy-
Cs, lower alkoxy of C;-Cy such as CH,OH and CH,CH,OH,
halogenated (F, Cl, Br, I) lower alkoxy of Ci-Cq, 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

substituted alkynyl of C,-Cq, optionally substituted lower

alkenyl of Cy-Cy, or optionally substituted acyl.

93.  The antivirally effective amount of a (2’R)-2’-deoxy-2’-fluoro-2"-C-

methyl nucleoside (B-D or p-L) of claim 91, wherein

Base is selected from the group consisting of (a) or (b):
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15

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, 5 including a phospholipid, an L or D-amino acid (or
racemic mixture), a carlswhydrate, a peptide, a cholesteroR’r other
pharmaceutically acceptdble leaving group which whgn administered in
Vivo is capable ofproyfdingté compound wherein R'is i or pdosphate;
R2 is H or phospRate:{R" apd 10 R2 or R7 can also be lihked Wwith cyclic
phosphate group;iz anti R2"&rfe independently H, CI-4 alkyl, Cb4
alkenyl, C1-4 alk | [, vinyl, N3, CN, CI, Br, F, I, NO2, C( . (C14 alkyl),
C(O)O(C1- 4 alkyl), C(O)O(C1-4 alkynyl), C(O)O(C1-4 alkenyl), O(C1-4
acyl), O(C1.4 alkyl), O(CI_4 alkenyl), S(C1-4 acyl), S(Cl_4 15 alkyl),
S(C14 alkynyl), S(CI-4 alkéﬁyl), SO(C1.4 acyl), SO(C1-4 aIky@’)SO(ClA
alkynyl), SO(C1-4 alkenyl), SOZ(CI-% acyl), SOZ(Cl-Azf alkyl), 3S_O2(CI-4
alkynyl), SO2(C1-4 alkapiyloaspdy-ia Bl ine8{Ad 4 il IR 088(C1-4
alkenyl), NH2, NH(C14, alkyD; NGl Sralkeqy) kjlﬁ@%A alkynyl),
NH(C1-4 acyl), 20 N(C1.4 alkyl)2, I%I(CI-)g’acyI)Z, wherein alkyl, alkynyl,
alkenyl and vinyl are optinally substituted by N3, CN, one to three
halogen (ClI, Br, F, 1), NO2, C(O)O(C1.4 alkyl), C(O)O(C1.4 alkyl),

C(0)O(C14 alkynyh), C(O)0(C34.alkenyl), O(CJ-4. acyl), O(C1.4 alkyl ,
O(C14 al%g'nyl), c?:[%f"é@% é(tg‘itﬁez aﬁl%ﬂﬁ, é(élé@%ﬁd:ﬁ?,xé"(lgﬂ“w‘z -C-
alkeetil)] SO(EHaciIMSOEdmalkyl), SO(C14 alkynyl), SO(C1-4

alkenyl), SO2(C14 acyl), SO2(C14 alkyl), SO2(C14 alkynyl), S02(C1.4
alkenyl), O3S(C1- 4 acyl), 03S(C14 alkyl), O3S(C1-4 alkenyl), NH2,

NH(Cy4 alkyl), NH(C1.4 alkenyl), NH(C1-4 alkynyl), NH(C1-4 acyl), 30

N(C1-4 alkyl)2, N(C14 acyl)2, %Rc)?; R2 and Bzsgan be linked

§-CHj

wherein

Base is selected from the group consisting of

R4 R"\E

Y x

4 A |

A N
O 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,
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together to form a vinyl optionally substituted by one or two of N3, CN, Cl,
Br, F, I, NO2; 193 R3, R4 and R5 are independently H, halogen including
F, Cl, Br, I, OH, OR', SH, SR', NH2, NHR', NR'2, lower alky! of CI-C6,
halogenated (F, Cl, Br, I) lower alkyl of CI-C6 such as CF3 and

CH2CH2F, lower alkeniykhidii Giverelikas ORabiditadhaleearated 4nino or its
Cl, Br, I) lower alkenyl of E%}CG such as CH=CHC1, CH=CHBr and
CH=CHI, lower alkynyF5P eayefves co nﬁﬁloﬁgﬁﬁteﬂlfﬁld@}gmalwf or

lower alkynyl of C2- Cirlduieylalkayngt CinClodidghastkad2QHoat and benzyl,

CH2CH20H, halogenated (F, wer alkoxy of CI-C6, CO2H, 10
CO2R', CONH2, CONFR® E&ﬁﬁ?@?@%ﬁéﬁo%%ﬁ’é@?ﬂm@ué fipid,

an optionally substltutadcﬂdkyhgfe(:pl@)@mpafﬁ&ytﬁfle Wwhendhenallgdids @0 racemic
amino acid residue), cycloal l, optlo§%¥ substituted, Ikynyl of C2-C6,

optionally substituted ISWEPTTS AKER)PBYES T BFYS ﬁan%llfibg}.?ﬁ%ﬂ}teﬁr other
acyl; R6 is an optionallytsuipatituigch Hiky(ngtuting lewenalkvdugyanBich when

(CN), CH3, OCH3, OCH2CH3, h roxymethyl OH), fluargmethyl
(CH2F), azido (N3), CH N“Eﬁﬁ‘}@ TEHZRFR g@ﬁgfqﬁ%ﬁ%"“ ding a compound

CH2N(CH3)2, alkyne (@pammuylsubﬁtuwtpmspma@o HUesG Qrishosphate; R and

pharmaceutically acceptabl $alto thereof, optionally in a
pharmaceutically acce%la%‘i SRR Eg ﬁ‘iﬁ"é th&xeieRpGwhate group;
prophylaxis of a_be 0%5.6 virus mfect nin a_hagst. 25 95. The antivirally

R

effective amountof )ira 1838&?}3 SRt rd: S - AKEIGT  bkesia & 1+ alkynyl,
((3-D) of claim 94, wheygig Base(S 104 Br, F, 1, NO,, C(O)O(Cy4 alkyl), C(OYO(C,.

4 alkyl), C{O)O(Cy4 alkynyl), C(OYO(C;.4 alkenyl), O(Ci4
acyl), O(Ci4 alkyl), O(Cy4 alkenyl), S{Ciq acyl), S(Ciq
alkyl), S(Ci4 alkynyl), S(Cy.4 alkenyl), SO(C14 acyl), SO(C;.4
alkyl), SO(Cy.q4 alkynyl), SO(Ci4 alkenyl), SO»(Ci4 acyl),
SO(C1.4 alkyl), SO(Cy.4 alkynyl), SOx(Cy4 alkenyl), 03S(C;.
4 acyl), O3S(Cyy alkyl), O038(Ci4 alkenyl), NH,, NH(C 4
alkyl}), NH(C;.4 alkenyl), NH(Ci4 alkynyl), NH(Ci4 acyl),
N(Ci4 alkyl)s, N(Cy.3 acyl)s, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by Nz, CN, one to three
halogen (Cl, Br, F, I), NO;, C{O)O(Cy.4 alkyl), C(OYO(C.4
alkyl), C(O)YO(Cia alkynyD), C(O)O(C;.s alkenyl), O(C;4
acyl), O(Cy4 alkyl), O(C;4 alkenyl), S(Ci4 acyl), S(Ci4
alkyl), S(C14 alkynyl), S(C)4 alkenyl), SO(C14 acyl), SO(Ci4
alkyl), SO(Cy4 alkynyl), SO(Ci4 alkenyl), SOx(Ci4 acyl),
S02(Cy-4 alkyl), SO2(C1.4 alkynyl), SO»(Cy.4 alkenyl), 038(Cy.
4 acyl), O38(Cyy alkyl), O3S(Ci.4 alkenyl), NH,, NH(Ci4
alkyl), NH(C,.4+ alkenyl), NH(C;4 alkynyl), NH(Cy.4 acyl),
N(Cia alkyl)y, N(Cy4 acyl)s, OR; R? and R” can be linked
together to form a vinyl optionally substituted by one or two

Ofo,, CN> Cla Bra F, [, NOy;

193



10

15

20

25

R4 R3ixand R'is H, R2 is OH, R2'is H,R3isH,R4is NH2 or OH, and R~

is H. 5 96. An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside ((3-D or (3-L) of the structure: RIO Base X C.H3 RHO

F wherein Base is a purine or pyrimidine base; 10 X is 0, S, CH2, Se, NH,
N-alkyl, CHW (RR’S Riraaddtnie)e Gii2ndangyein Msg-‘enc;hoﬁmmglpam, Br, I,
R'and R7 are independentl at g hate
diphosphate, triphosph ?g ég gg% I%Qe %ﬁn@ﬁ%@e JQ Owe allyl of C1-Cs,
H-phosphonate, incIudMa@t@tx&le&d«‘H(ﬁh(’&ph})m&e zﬁkyl dﬁ(l]}tﬂudsia@l as CF3
optionally substituted ph ac m? g lower alkyl, ..
0-substituted carboxyaﬂq}faml f’l'f'sf Wé;tl&%%éﬁ/g ﬁllﬁlfﬁ 1@ CH=CH,,
ester, including alkyl oth@doglalkiddsifori, Bglddlm@smetﬂaa@ﬂulﬂﬁrtyimdsuch as

benzyl, wherein the phenyl 4P all ed, a lipid,. 20
including a phospholipid, 5an£§ [Sﬁa{ﬁggam}/fﬁ %% éljj alkynyl of Cp-Cs
peptide, a cholesterol, wdhthgcmﬁcmale@%My(acg@pmbk@ le@éigkynyl of C,-

group which when ad tered in vivo able of providin
compound 195 wherel GR%’%?W@W&? (g g:éﬁl‘lﬁ?}?-laér @ghg%é ®A-CH:0H,

- and R7 can also be lirkadgefithayqlic mhosphate Greup;alkoxy of Ci-Cs, COsH,

CO,R’, CONH,, CONHR’, 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,-Cg, optionally substituted lower
alkenyl of C,-Cg, or optionally substituted acyl;

R is an optionally substituted alkyl (including lower alkyl), eyano
(CN), CH,;, OCH3, OCH;CHj, hydroxy methyl (CH,OH),
fluoromethyl (CH:F), azido (N3), CHCN, CH,N3;, CH;NH,,
CH>NHCHj3, CHaN(CHa),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

Dengue virus infection in a host.

95.  The antivirally effective amount of a (2’R)-2’-deoxy-2’-fluoro-2’-C-

methyl nucleoside (B-D) of claim 94, wherein

Baseis
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or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or
prophylaxis of a 5 Dengue virus infection in a host. 97. The antivirally
effective amount of a (2'R) 2'-deoxy-2'-fluoro-2'-C- methyl nucleoside
((3-D or G3-L) of claim 96, wherein Base is §€lected from the group
consisting of. R4 R4 Y N R3N1IRS 1,Q 104g) (b) Y is Nor CH; R3, R4
and R5 are independently H, halogen incfgidingh¥, Cl, Br, I, OH, OR', SH,
SR', NH2, NHR', NR'2, lower alkyl of C1-@6, haL:ogenated (F, Cl, Br, )
lower alkyl of C1-C6 such as CF3 15 and CH2C , lower alkenyl of
C2-C6 such as CH=CH2, halogenated (F, Br, 1) lower alkeny! of
C2-C6 such as CH=CHCI, CH=CHBr and CH=CHI, lower alkynyl! of
C2-C6 such as C--CH, halogenated (F, ClI, Br, I) lower alkynyl of C2- C6,
lower alkoxy of C1-C6 such as CH20H and CH2CH20H, 20 halogenated

(F, Cl, Br, 1) lower alkoxy, of ,C1-C6, £0 Q2R NH2, CONHR',
CONR'2, CH:CHcozﬁ?dg{aétgg%zlﬁ@{néﬁ’s%ﬁgpﬁ alty 19
substituted alkyNaof,Gt-CGH2agaRfcsIakly when the alkyl is an amino acid
residue), cycloalkyl, optionally 196 substituted alkynyl of C2-C6,

optionally substituted lower alkenyl of C2-C6, or optionally substituted

acyl. 98. The antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

5 methyl nucleoside ((3-D ar (3:L) of claim 96, wherejn Base is selected
from the %ﬁoup éﬁh%&mﬁa&y( oy amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-

methy! nucleoside (B-D or -1 of the structure:

RO Base

CHs
RO F
wherein Base is a purine of pyrimidine base;

X is O, S, CHy, 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-azmino 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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R4 R4 R3 N~R5 w,r .nnr (a) (b) and wherein R and R7 are H, R3is H,

and R4 is 10 NH2 or OH, and R5 is NH2. 99. An antivirally effective

amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside ((3-D or (3-L)

of the formula: R'O Base R R6 R F CH3 2 wherein 15 Base is R4 R3

NAO Xis 0, S, CH2, G@chét, IN-alkil, 15 ihdefRadendy rBCeniahsEHMOZR " and R’
wherein W is F, Cl, Br, or I; 197 Rl and R7 are independently H,

phosphate, including W&%&%B&Aﬁgﬁ?ﬁfﬁﬁﬁﬁﬁéﬁgﬁ ?{83%83%, ora
stabilized phosphate prodrug, H-phosphonate, including stabilized X
H@ﬁhagpﬁgﬁafeég,%&a}lxnaa%ﬁﬂa%ﬁnéﬂélwguwﬂ%d‘gﬁ@ﬁ\ﬁ PRy n a
apylratkybud dAgidinadowes il 0-fibsiiutedira R RIKY I8MIeAK s of a

peptide derivatives, sulfonate ester, including alkyl or arylalkyl sulfonyl,
inﬁﬂtﬂﬁ@%%ﬁﬁf?@gﬁﬁdﬁﬁ Bfi-benzyl, wherein the phenyl group is

optionally substituted, a lipid, including a phospholipid, an L or D-amino

acid (or pgcemiChe antivirally effective amount of a (2°R)-2’-deoxy-2’~fluoro-2’-C-

methyl nucleoside (B-D or B-L) of claim 96, wherein

Base is selected from the group consisting of:

R R
</Y l XN R? ‘ AN
T N)\ R® T’&o
g e
(a) (b)
Y is N or CH;

R® R* and R’ are independently H, halogen including F, Cl, Br, I,
OH, OR’, SH, SR’, NHy, NHR’, NR’;, lower alkyl of C-Cs,
halogenated (F, Cl, Br, I) lower alkyl of C;-C¢ such as CF;
and CHoCH,F, lower alkenyl of C;-C¢ such as CH=CHo,,
halogenated (F, Cl, Br, I) lower alkenyl of C,-Cs such as
CH=CHC]I, 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,
COR’, 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
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10 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;

R2 is H or phosphate; R and R2 or R7 can also be linked with cyclic
ke, C1-4 alkynyl, Vo NS, N, E B 1 NG2. E(OIOCIA dln
alkenyl, Cl-4 alkynyl, vinyl, N3, , Br, F, 1, alkyl),
C(O)O(CI__ 4 alkyl), CEHBRERE Sy, LTIk FRdsIEIA R 14

acyl), O(C1A alkyl), O(CA alkenyl), S(CI-4 acyl), S(CI-4 alkyl), S(CI-4

alkynyl), S(CI-4 alkenyl), SO(CIA acyl), SO(C1.4 20 alkyl), SO(C1.4

alkynyl), SO(CIA alkenyl), SO02(CI_4 acyl), SO02(C1A alkyl), SO2(CIA _
alkynyl), 862(C T hacamsnimyligssictve ameynt 08 3(QIAR alkyle@ssiCilnoro-2’-C-

alkenyb Nidi NI GIA @lieDy NHIGLA adkemd)NH(C1-4 alkynyl),
NH(C1.4 acyl), N(CI.4 alkyl)2, N(ClI-lg acyl)2, wherein alkyl, alkynyl,

alkenyl 25 and vinyl ar i i . t i
nalogen (C1, Br. F_ 1) NOB SOy Ay P S RO o
C(O)O(C1A alkynyl), C(Q)O(C1A alkenyl), O(C1A acyl), Q(CIA alkyl),
O(C1-4 alkenyl), S(C3A gcyl), S(C1A alkyl), S(CI-4 alkynyl), S(CIA
alkenyl), SO(CIA I 1.4 30 alkyl), SO(CIA &
alkenyl), SO2(CI4 acyfl), SO(C1A alkyl), SO2(C1A alkyfhyl), J02(C1A
alkenyl), 03S(C1_ 'y I %(301A alkyl), 03S(C1A al
NH(C1A alkyl), NH(CI,4 alkenyl), NH(CIA alkynyl), NH(C14 acy
N(C14 alkyl)2, N{GY 4 acyl)2, OR7; R2 and R2' can be linfK&d together to
form a vinyl optionally substituted by one or two of N3, CN, CI, Br, F, I,
NO2; R3 and R4 are inde gpdently H, halogen including F, Ctbﬁr, I, OH,
5 OR’, SH, SR, NH2, NHR', NR'2, lower alky! of CI-C6,

and wherein R} and R” are H, R% is H, and R is

NH, or OH, and R is NH,.

99, An antivirally effective amount of a (2'R)-2'-deoxy-2"-fluoro-2'-C-

methyl nucleoside (B-D or B-1) of the formula:

Base

wherein

Base is

X is O, S, CH;, Se, NH, N-alkyl, CHW (&, S, or racemic), C(W),,
wherein W is F, CI, Br, or I
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halogenated (F, Cl, Br, I) lower alkyl of CI-C6 such as CF3 and

CH2CHZ2F, lower alkenyl of C2-C6 such as CH=CH2, halogenated (F, Cl,
Br, I) lower alkenyl of C2-C6 such as CH=CHCI, CH=CHBr and CH=CHlI,
lower alkynyl of C2-C6 10 such as C=CH, halogenated (F, Cl, Br, I) lower

alkynyl of C2- CR; lgivet’atkomaebsatie S sz @Ring monophosphate,
CH2CH20H, halogenated (F, Cl, Br, Il%]lPlgwer alkoxy of CI-C6, éOZH,
CO2R', CONH2, CONMRIERbRiR Srehpsphiats ot sehiliepdabemhals rrodrug,

is an optionally substityteshatkybabfe!-Glaitaarticuasiiwhen heoMiyhites, acyl,
an amino acid residue), cycloalkyl, ,optionallyé?s_ubstituted alkynyl of
C2-C6, optionally subgfﬂﬁi' rirwetoarbnyrbituad lsnghaphammy er acyl, alkyl,

substituted acyl; R6 is ] 0pke aNy:s HpsHluted Aot AR /IEHE J@W amino or its
alkyl), cyano 20 (CN), CH3, OCH3, OCH2CH3, hydroxy methyl (C| ch)-ﬁHé&’
fluoromethyl (CH2F), éﬁagdﬁﬂﬂ?%ﬁéﬁscﬁ?}‘@?@ﬂﬂm, efodipgo iyl or

CH2N(CH3)2, alkyne (aptiarallyssubstiutativainugian@hdi®ilfonyl and benzyl,
pharmaceutically acceptable salt or prodrug thereof, optionally ina 25

pharmaceutically accePtaBRLAMPEVLSEIHRHE prttialht Spbstituted, a lipid,

prophylaxis of a Dengiivifiisiafeatiephisaiosh 108 ALaRtNILIY (or racemic
effective amount of a (2R)-2'-deoxy-2'-fluoro-2'-C- methyl nucleoside (R-D

or (3-L) of the formula™@ 880 BLLPBYE s RpFBHEy Herbpiesgud. igr 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. alkyl, Ci.4 alkenyl, Cy_4 alkynyl,
vinyl, N3, CN, C1, Br, F, I, NO;, C(OYO(C).4 alkyl), C{O)O(C).
4 alkyl), C(OYO(Cy4 alkynyl), C(O)O(C1.4 alkenyl), O(Ci4
acyl), O(Cr4 alkyl), O(Ci4 alkenyl), S(Cj4 acyl), S(Ci4
alkyl), S(C;.4 alkynyl), S(C,4 alkenyl), SO(C,4 acyl), SO(C}.4
alkyl), SO(Cy+ alkynyl), SO(Ci4 alkenyl), SOx(Ci4 acyl),
SO2(Cy4 alkyl), SO2(Cy4 alkynyl)y, SO(Cy.4 alkenyl), O:8(C..
a acyl), O38(Cyy alkyl), O38(Cia alkenyl), NHa, NH(Ciy
alkyl), NH(C)4 alkenyl), NH(C,4 alkynyl), NH(Ci4 acyl),
N(C1.4 alkyl)s, N(Cy.i5 acyl),, wherein alkyl, alkynyl, alkenyl
and vinyl are optinally substituted by Ni, CN, one to three
halogen (Cl, Br, F, I), NO, C(0)O(Cy.4 alkyl), CIOYO(Ci4
alkyl), C(OYO(Ci4 alkynyl), C(OYO(Cy.4 alkenyl), O(Ci4
acyl), O(Cy.4 alkyl), O(Ci4 alkenyl), S(Ci4 acyl), S(Ciu
alkyl), S(C4 alkynyl),. S(C14 alkenyl), SO(C 4 acyl), SO(Cy4
alkyl), SO(C4 alkynyl), SO(Ci4 alkenyl), SO»(Ci.q4 acyl),
SO(Cr4 alkyl), SO(C14 alkynyl), SO(C,.4 alkenyl), 0358(C;.
4 acyl), O:S(Cr4 alkyl), O38(Ci4 alkenyl), NH,, NH(C 4

alkyl), NH(Cy4 alkenyl), NH(Ci4 alkynyl), NH(Cy4 acyl),
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R4 R3 NIO 5 R1 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, 10 including

lower alkyl, O-substitutdd©asbahkyalkyd@inoayils, EROtide dadvativas, be linked

sulfonate ester, including alkyl or arylalkyl. sulfonyl, including.

methanesulfonyl and bé&ﬁéﬁgﬁgoe?gﬁltﬁgj lﬂﬁe%xé%%% %‘I%%%ngl?/y one or two
substituted, a lipid, inclufitdig @NghitispiadipidNan;L or D-amino acid, a
carbohydrate, a peptide, a 15 cholesterol, or other pharmaceutically

e e P SRS P B B 1 o
phosphate; R1 .and R7xan aso mrmmzwwmyglimahgsphﬁéﬁ grepof Cy-Cs,
20 SH, SR NH2, NURF TR IS0 Ao o O Lokh A A e ol as CF:
Br, 1) lower alkyl of C1-& sUEhGH EF3oard GHAGHUF, dower alkernyd dH=CH,,
Ca Cosen o2 H=CHRBRIENE, B BN,
C2-C6 such as C=CH, tiHleGIGiedHFCABEbridrChitawer, abwayhibiynyl of C-Cy
2. o b R S OO LB AR o
CONHR', CONR'2, CH=CH&&24tkdxksEHCO2RGRais@n,ontianaly i, CH,0H,

substituted alkyl of CI-p%Ié (parti%%Iarly Wgen the 5 alkyl is an amino acid
residue), cycloalkyl, opfibfaffaehdiutey Br D lowet alkoxy of C;-Ce, COH,

CO:R’, CONH,;, CONHR’, CONR’;, CH=CHCO,H,
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,;-Cg, optionally substituted lower
alkenyl of C,-Cy, or optionally substituted acyl;

R is an optionally substituted alkyl (including lower alkyl), cyano
(CN), CHs, OCH3, OCH,CHj;, hydroxy methyl (CH,OH),
fluoromethyl (CHyF), azido (N3), CHCN, CH,N3, CHyNH,,
CH>NHCH3, CHoN(CHi),, alkyne (optionally substituted), or

fluoro;

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

Dengue virus infection in a host.

100.  An antivirally effective amount of a (2'R)-2-deoxy-2"-fluoro-2"-C-

methyl nucleoside (B-D or B-L) of the formula:

199



alkynyl of C2-C6, optionally substituted lower alkenyl of C2-C6, or
optionally substituted acyl. or its pharmaceutically acceptable salt or
prodrug thereof, optionally in a pharmaceutically acceptable carrier, for
use in the treatment or prophylaxis of a Dengue 10 virus infection in a
host. 101. An antivirally effective:gmount of 8%2%R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside ((3-D) of the formla: NH2 ~N HO N".~O CH3 HO F
15 or its pharmaceutically acceptabl odrug thereof, optionally in
a pharmaceutically acceptable carrie ifitae treatment or
prophylaxis of a Dengue virus infeg% in thost. 102. An antivirally
effective amount of a (2R)-2'-deoxy-2'-fluoro-2'-C- 20 methyl nucleoside
((3-D) of the formula: CI NN RONN O R6 1, CH3 RHO 201 wherein
R'and R7 are independently H, phosphate, including monophosphate,
diphosphate, tripthesphate, or a stabilized phosphate prodrug,
H-phosphonate, including stabilized H-phosphonates, acyl, 5 including
optionally substitatedsphenyl and lower acyl, alkyl, including lower alkyl,
O-substituted carboxyalkylainino or its

R4

R? | Xy
A

[}

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 vive 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, 1, OH, OR’,
SH, SR’, NH,, NHR’, NR’;, lower alkyl of C;-Cg, halogenated
(F, Cl, Br, 1) lower alkyl of C;-C¢ such as CF; and CH,CH,F,
lower alkenyl of C-Cs such as CH=CH,, halogenated (¥, Cl, Br,
I} lower alkenyl of C5-Cs such as CH=CHCI, CH=CHBr and
CH=CHI, lower alkynyl of C;-Cs such as C=CH, halogenated (F,
Cl, Br, D) lower alkynyl of Cy-Cs, lower alkoxy of Cy-Cg such as
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peptide derivatives, sulfonate ester, including alkyl or arylalkyl sulfonyl,
including methanesulfonyl and benzyl, wherein the phenyl group is
optionally substituted, a lipid, 10 including a phospholipid, an L or D-amino
acid, a carbohydrate, a peptide, a cholesterol, or other pharmaceutically

acceptable leaving grouldaihlcnd/hEnCHdRThibwbreeitedi( SlcBpdblewtr alkoxy

providing a compound,wherein) Rey,R7 igdngepe % HEHNHR?, CONR?,
phosphate; R' and R7 15 can also be linked with cyclic phosphate group;

and, R6 is an optionallfdihdldted ke Hefng lower alkyl), cyano
(CN), CH3, OCH3, OCH2CH3, hydroxy methyl (CH20H), fluoromethyl
(CH2F), azido (Ri3}s GHENiatibhabelirgot ab(HERdparticularly when the

CH2N(CH3)2, alkyne (ap{icRalty-sibstititedsi@le 2OuMRAnsh Ity substituted
pharmaceutically acceptable salt or prodrug thereqf, optionally in a
pharmaceutically accef)"ﬁ‘&ﬁ%lé) et foPRIEE YU RPEL R A g alkenyl of Cr-Cs,

prophylaxis of a Dengueoptitsaiifectenincd iigst. 103. An antivirally
effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C- 25 methyl nucleoside

(3eD) 1§ thédarmuelalcAll CleddiHO MelO GHPrélIE ohéi&of, optionally in a

ph gr?z?z?c%%ggaﬁ Accepiable salt of prodrig,th E:%ggie?ng? e ”éﬁ]"] Ris of a D
pharmaceutica i HCCBptabI& Cartier, for use 1n the reatnent opy ax1s of a Dengue
propyalkisiohan Deegyue virus infection in a host. 5

101.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside (3-D) of the formula:

PN
HO N7 0

HO  F

or 1ts pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

Dengue virus infection in a host.

102.  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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104. An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside ((3-D) of the formula: O <N NH N x N NH2 RbO X
~CH3 HO F wherein 10 X is 0, S, CH2, Se, NH, N-alkyl, CHW (R, S, or
racemic), C(W)2, wherein W is F, CI, Br, or I; and R1 is H, phosphate,
including monopHsspinate, diphosphate, triphosphate, or a stabilized
phosphate prodrug, H- phosphonate, including stabilized H-phosphonates,

acyl, 15 includiriy eptiahadiye sahstitidedt ighidnyhasthinwendsyingahndnophosphate,
including lower alkyl, O-substituted carboxyalkylamino or.its . peptid
derivatives, sulfonate élé?gﬁsﬁlcﬁéedi%géﬂ? S?Fe’a(r))?lglI%f/?%ﬁfﬁ%ﬁ%pﬁgﬁﬂﬁﬁmmg’
methanesulfonyl and bdnsydspiuhrenein itdudhenydgbdiyes hphodhonates, acyl,

substituted, a lipid, 203 includin hgspholipid or D-amino acid,
carbohydrate, a peptide. & cﬁﬁé%%?%ﬁﬁgr%%Se%hﬁ??gﬁhg%%%fgﬁéww acyl, alkyl,
acceptable leaving growpluwhighlwhenalaginibistdrethitedivatecapiidendho or its

providing a compound_5 wherejn R' js H or @ sphate; or its.
R e

pharmaceutically accePtibfe salt'dr prodrug of o?)sﬁ%’haﬂﬁ?(i]ﬁl%mg alkyl or

pharmaceutically acceptalaledasidinfol, uselinlihe treafimestudfonyl and benzyl,
prophylaxis of a Dengvl'\lr‘faiézl“ierx%st-ngep tigrpy-ng?oﬁgsg's 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 vive 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,CH;, hydroxy methyl (CH,OH),
fluoromethyl (CH,F), azido {(N3), CHCN, CH,N;, CH;NH,,
CH,NHCH;, CH2N(CH3s),, alkyne (optionally substituted), or

fluoro and,

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

Dengue virus infection in a host.

103, 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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10 105. An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside (G3-D) of the formula: 0 N NH <N N NHgq HO O
)~-CH3 HO F or its pharmaceutically acceptable salt or prodrug thereof,
optionally in a pharmaceutically acceptable carrier, for use in the
treatment or prophylaxis of a 15 Dengue virus infection in a host. 106. An
antivirally effective amount of a (2R)-2'-deqxy-2-#yoro-2'-C- methyl

N NH2 HO O )~CH3

t rodrug thereof,

¢ carridr, for use in the

antivirally effective amount of a (2Q)-2'-dgbxy-¢-fluoro-2'-C- 5 methyl
nucleoside ((3-D or (3-L) of any on¢ of clgims 31 to 40, 61 to 70, 76 to 78,
81to HO F

or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

Dengue virus infection in a host.

104.  An antivirally effective amount of a (2'R)-2"-deoxy-2'"-fluoro-2"-C-

methyl nucleoside (B-D) of the formula:

o)
N

</ | NH
N N/)\NH2

1
R'0 «
/ -CH,
I

HO F
wherein

X is O, §, CH,, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),,
wherein Wis 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 denvatives, sulfonate ester, including alkyl or
arylalkyl sulfonyl, including methanesulfonyl and benzyl,
wherein the phenyl group is optionally substitut.ed, a lipid,
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85, 91 to 93 or 96 to 100, wherein the antivirally effective amount of
(2'R)-2'-deoxy-2'- fluoro-2'-C-methyl nucleoside is suitable for being
administered in combination or alternation with at least one treatment

selected from the group consisting of. interferon, including interferon

alpha 2a, interferon alphal2ting pegysatadhaligttronn inferferornlenbigta, acid, a
interferon gamma, interferon tau and interferon omega; an interleukin,
including interleukin 15%%%%%@?%Ukiﬁ 12?%%Qﬁrin;g?hteﬁgé?i?§t5fé?1a opr  other
pegylated interferon alpihaimeanbitigtioraitabileavisivorleyamifin,which  when
levovirin; a protease inhibitor. %ncl ding an NS3 inhli)?itor a NS3-4A

inhibitor; a helicase inhibitor & potyiierdte it ?naﬁéiﬁ(a/ﬂ@% RNfRIpound
polymerase and NS5B whiyehe Risi Hhibjiossgiiatoxin; 15 an IRES

inhibitor; and antisense oligonucleotide; a thiazolidine derivative; a
besizagilidtaanikenymslaneibgtaieleasider npelaasidali¥iediudgtionally in a
nucleoside derjyative; a 1-amino-alkylcyclohexane; an antioxidant )
T SRR o T AEAEF A A RRmCne or rophylaxis of &
N-(pingsphoneackiyjoh-aspadic acid; a benzenedicarboxamide;

polyadenylic acid; a benzimidazoles; thymosin; a beta tubulin 20 inhibitor;

a prophylactic vaccine; an immune modulator, an IMPDH inhibitor; silybin-
phosphatidylcholine phytosome; and mycophenolate. 108. The antivirally
effective amount of a (2'R)-2'-degxy-2'-fluoro-2'-C- methyl nucleoside

(3-D) of aify oneof éémé ally Bilestivg W}i‘?@fo%@'gé%@@,xgﬂ'tﬂwo%ﬂ
or0d § R oMbergingherantivirally gffective amount of (2'R)-2"-deoxy-2*

25 fluoro-2'-C-methyl nucleoside is suitable for being administered in
combination or alternation with at least one treatrgent selected from the

group consisting of: interferon, including interferofj alpha 2a, interferon

alpha 2b, a pegylated interferon, interferortlé/’ﬁ) L intgigron gamma,

interferon tau and interferon omega; an in rlelll in, including interleukin
10 and interleukin 12; ribavirin; interferon alpha /g fied interferon 30
alpha in combination with ribaW®itrpr lexovirin; levovirin; a protease
inhibitor including an NS3 inhibito A\_(;' hibitor; a helicase
inhibitor; a polymerase inhibitor inc NA polymerase and
NSSB polymerase inhibitor; gliotoxigs ES inhibitor; and antisense
oligonucleotide; a 205 thiazolidine derivative; a benzanilide, a ribozyme;

angthgl NHCIBOSId tically acceptable salt or prodrug thereof, optionally in a

pharmaceutically acceptable carrier, for use in the treatment or prophylaxis of a

Dengue virus infection in a host.

106.  An antivirally effective amount of a (2'R)-2'-deoxy-2'-fluoro-2'-C-
methyl nucleoside (3-D) of the formula:

0
' N
<, l NH
NP P,

HO 0
f-CHs
I

HO F
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nucleoside prodrug or nucleoside derivative; a 1-amino-alkylcyclohexane;

an antioxidant including vitamin E; squalene; amantadine; a bile acid; N-
(phosphonoacetyl)-L-aspartie acid; a benzenedicarboxamide; polyadenylic

acid; a 5 benzimidazoles; thymosin; a beta tubulin inhibitor; a prophylactic
vaginds anhapineaie ¢rldY R BPIIMPB H dhhiiegiug  thereof, optionally in a

silybinsphcapbatidylcholing.rhviRsomensand myarnianRateptP8yillg of a West

use of any ane of claims 46 to 60, wherein the medicament is suitable for
beteaArHRsHE iR &dbination or alternation with at least one 10

treatment selected from the group consisting of: interferon, including ’
interferon’8ipha B¢ impErERbY aféﬁ%,aa%&yfgtéd (hiBkerdRomtéridsro-2 -C-
betaetnERiNeRs a PR e fermiaiha s dtey DRI EgRIAT), 76 to 78, 81 to
intgrleykin, including interleukin 10 and interleykin 12; ribavirin; jnterferon
s S B T R T BB AP B GR AR P B0 deory-2-
leviwirior2|elanithy] anprdtedade inhortdrdenfhudingarndibid 8&-adhibitenndination or
NS3-4A inhibitar; a.helic inhibitor; lymerase inhibitor including.
ORI i e R Y IR DO O Rt M pegorn,
inﬁmt@ﬁi}mm@ﬁﬁs@nﬁéﬁbﬂg’@nm&me; anhﬁa%blidimegd’é?mm,rfamn, interferon
bepzanjlidera aozyme:aReich MIUFIERSIHR RNAEASINS RIOUNG Ofiin, including

nucleoside derivative; a 1-amino-alkylcyclohexane; an antioxidant )
incligikgKiraHlineL pecgukingde; abrartsifacdse alphp or pegylated interferon
N-tphiasphoneasatidt -asparisaesid; ar DetzaRaditarbax@mitdeotease inhibitor
polyadenylic acid; a benzimidazgles; thymosin; a beta tubulin inhibitor; a
propHYARE A e BRTRINNE MsauIRtoRah MBBRShBRGR: 2 polymerase
silyhhibpbospihatioy [EOHIMEph pdsome; aaciMigop hehelatese?mi2080t;1 Qliotoxin;
A metl Sof S ‘thsizin a g%‘.R -2'-delox(}/-2'-fluo&o_—Z‘-C-met d o
(é%BDI or, E anfisense o nuﬁleom €. . a thigzolfdine dffﬂvatwe; a
nulleosi e ((3-D or R-L) comprising gyfcosylation of a nucleobase with an
inteemedifite. structoveyRg0 @R @kBoside, 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.

108, The antivirally effective amount of a (2°R)-2’-deoxy-2’-fluoro-2’-C-
methyl nucleoside (B-D) of any one of claims 41 to 45, 71 to 75, 79 to 80, 86 to 90, 94
to 95 or 101 to 106, wherein the antivirally effective amount of (2'R)-2'-deoxy-2'-
fluoro-2'-C-methyl nucleoside is snitable for being administered in combination or
alternation with at least one treatment selected from the group consisting of: interferon,
mcluding 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 inchiding HCV RNA polymerase and NS35B polymerase inhibitor; gliotoxin;

an IRES inhibitor; and antisense oligonucleotide; a
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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, CH3, CH2-alkyl, CH2-alkenyl, CH2Ph, CH2-aryl,
CH20-alkyl, CH20-aryl, SO2- alkyl, S02-aryl, tert-butyldimethylsilyl,
tert-butyldiphariisilyl detibativegis brayanidide tagetheriadoraackid( nucleoside,

1 13 -tetraisopr dISI|OX n .10 111. A methad of thes
oot S E R R EHd (s B eIy S i on
sehaninzsectiﬁproteﬂ:ﬁmmg)f eitheriPg ) anunitermediat@afiihe stiudsilke: acid; N-
H3P O.F 152-5 Whereliilgix is0, S, CH2, Se, NH

e X R
BB GRS BRI 5 DS e B SR P PGP M e
Pg)mmdmmmmbhﬁnyqﬁmﬂnmmmﬂmaﬁﬂﬁbimlea ppfxﬁpﬁyngtgiomcme, an

o TR S Ebd S Bt (AeRIRE phvicsome;

SO linglcpd2ratyte tert-butyldimethylsilyl, tert-butyldiphenylsilyl, or both
Pg's may come together to for a 1,3-(
1,1,3,3- telwsomﬁﬂ@isaﬁmﬁyﬁﬂemﬁ)cﬁﬁﬂsmtcAﬁOi nigigreriate imdARament is

synthe 2' deox -fluoro-2'-C- methyl nucleoside (3-D or
E Gl o i ARG e Bt (R Bt EEiog g b gb lgast one

1-4rcatmiber el datig I@wgr alkylracyl, doanizdyh @rmMaskeand BEISERY interferon
acg@%%al&la(i 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 inhif)itor; 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; thymosin; a beta
tubulin inhibitor; a prophylactic vaccine; an immune modulator, an TMPDH

inhibitor; silybin-phosphatidylcholine phytosome; and mycophenolate.
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protecting group consisting of but not limited to C(O)-alkyl, C(O)Ph,

C(O)aryl, CH3, CH2-alkyl, CH2-alkenyl, CH2Ph, CH2-aryl, CH20-alkyl,
CH20-aryl, SO2- alkyl, S02-aryl, tert-butyldimethylsilyl,

tert-butyldiphenylsilyl, or both Pg's may come together to for a 1,3-(

1,1,3,3- tetrmsopmpwdi&u@xaﬂwgdem)izﬂ@ 14 30An imtgapedipteinhe’- C-methyl
synth sis.qf a ﬁ R)- Zﬁinoxy -2'-fluoro-2'-C- methyl nucle05|de 3-D or
GYCURRLEINHR 1ok SRR Re SHERHE By o Bésé‘u ephjeHyith an
P o terdedi sdngredmrs:is 0, S, CH2, Se, NH, N-alkyl, CHW (R, S, or

racemic), C(W)2, wherein W is F, ClI, Br, or I; and Pg is independently any

15 pharmaceutically accegjable protecting group selected from the group
consisting of C(O)-alkyl, C(O)Rh, C{Q)ar H3, CH2-alkyl, CH2- alkenyl,
CH2Ph, CH2-aryl, CH20-alkyl, S02-alkyl, SO2- aryl,
tert-butyldimethylsilyl, tert-butyl |f§)'|3or both Pg's may come

together to fora 1,3-( 1,1,3,3- isopgopyldisiloxanylidene). 208
ABSTRACT OF THE DISCLOSURE The disclosed invention provides
compositions and methods of treaflrd) a Flaviviridae infection, including
hepatitis C virus, West Nile Virus, yellow fever virus, and a rhinovirus
inf@@ﬁmiﬂmadmmmmrs@ﬁnm@yma m&pgg:iaw s ANS, 445H@Ble

2 -fluorq-2'-C-methyl n Cleo or a pharmaceuticall
%62?5 ﬂu(?r c‘r?%%magﬁg]r%gfnot 1m1te %(OS—alﬁy , C(O)Ph, C(O\Saryl,
CHj, CHy-alkyl, CHp-alkenyl, CH,Ph, CHy-aryl, CH,O-alkyl, CH,O-aryl, SO,-
alkyl, SOs-aryl, rert-butyldimethylsilyl, tert-butyldiphenylsilyl, or both Pg’s may

come together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene).

111, A method of synthesizing a (2'R)-2"-deoxy-2'-fluoro-2'-C-methyl
nucleoside (-D or B-L) comprising selective deprotection of either Pg in an

intermediate of the structure;

PgO Base

6 CHj;
Pgl0  F

2-5

wherein, X 1s O, S, CH;, Se, NH, N-alkyl, CHW (R, S, or racemic), C(W),, wherein
Wis F, Cl, Br, or I; and Pg is independently any pharmaceutically acceptable
protecting group selected from the group comsisting of C(O)-alkyl, C(O)Ph,
C(O)aryl, CHs, CHy-alkyl, CH;-alkenyl, CH,Ph, CHy-aryl, CH,O-alkyl, CH,O-aryl,
SOy-alkyl, SOs-aryl, tert-butyldimethylsilyl, rers-butyldiphenylsilyl, or both Pg’s
may come together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene).
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112, An intermediate in the synthesis of a (2'R)-2"-deoxy-2'-fluoro-2'-C-

methyl nucleoside (B-D or §-1), wherein the intermediate is of the structure:

PgO

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,
CH3s, CHy-alkyl, CH;-alkenyl, CH,Ph, CHy-aryl, CH,O-alkyl, CH,O-aryl, SO,-
alkyl, SO-aryl, tert-butyldimethylsilyl, ters-butyldiphenylsilyl, or both Pg’s may

come together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene).

113.  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

- CHgf
Pgl F

2-5

wherein, X is O, S, CH,, Se, NH, N-altkyl, CHW (&, 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, CHs, CHy-alkyl, CH,-
alkenyl, CHyPh, CHj-aryl, CH,O-alkyl, CHO-aryl, SOz-alkyl, SO,-
aryl, tert-butyldimethylsilyl, terr-butyldiphenylsilyl, or both Pg’s may

come together to for a 1,3-( 1,1,3,3-tetraisopropyldisiloxanylidene).
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ABSTRACT OF THE DISCLOSURE

The disclosed invention provides compositions and methods of freating a
Flaviviridae infection, including hepatitis C virus, West Nile Virus, yellow fever
virus, and a rhinovirus infection in a host, including animals, and especially humans,
using a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleosides, or a pharmaceutically

acceptable salt or prodrug thereof.



