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13 Septenber 2006 WD 03/068162 PCTI US03/ 04379 MODI FI EDsédtddalier RBOBED
NUCLECSI DE ANALOGUES FI ELD OF THE | NVENTI ON The present invention includes
conpounds and nethods for the treatnment of Flaviviridae infections, such
as bovine viral diarrhea virus: { BVDV'), Dengue Virus 5 (DEN\/), West Nile

Vi rus (V\W))Ogdgg_ﬁ}:epatitis Cvirus (HCV) as well as %gg)gg ceIIuI ar

proliferation. is application clains priority to prOV|S|onaI
application nunber 60/357,411, filed on February 14, 2002, and U.S. serial
nunber 60/358, 140, filed on Febr uary 20, 2002. 10 BACKGROUND OF THE

| NVENTI ON  FI awﬁw ﬁh@ %dsinﬁAﬂ* ‘T(.'R}l?ﬁf,s positive

si ngl e- strande Iruses wth a geno size Trom9-15 kb. They are
envel oped viruses of approxi rratel y 40- 50 nm An overview of the

Fl aviviridae taxonony is available fromthe International Commttee for
Taxonomny -~ 15 of Viruses. The Flaviviridae consists of three genera. 1.

Fl avi viruses. This genus i @ﬁﬁgg%ﬁmpﬁague virus group (Dengue virus,
Dengue virus type 1, Dengue virus type 2, Dengue virus type 3, Dengue virus

type 4), the Japanese encephalitis virus gr oup (Al fuy Virus, Japanese

OO o SO A R e )7, B

Virus, Wdabvitidod iinfectons\\esk aNIbbﬁné\flvitalaiianh‘édﬁathﬂBi@DVT)[ Denggé Ofas the Rio Bravo
virus gr L US 10 Brovo VI &@ia VI us),, the Ntaya virus
gr aup, (viéopgg? ngaﬁ:ﬂlﬁﬁ ?‘prhﬁsr f?}al asoB’? %‘E’BW;I itis virus),
t he Tyukéhilaypreliferasionl 3 Sept enber 2006 V\D 03/ 068162 PCTI US03104379
This application claims priority to U.S. provisional application number 60/357,411,
filed on February 14, 2002, and U.S. serial number 60/358,140, filed on February 20,
2002.

10 . BACKGROUND OF THE INVENTION
Flavirididae

The Flaviviridae is a group of positive single«strénded RNA viruses with a genome
size from 9-15 kb. They are enveloped viruses of approximately 40-50 nm. An overview
- of the Flaviviridae taxonomy is available from the International Committee for Taxonomy

15 of Viruses. The Flaviviridae consists of three genera.

1. Flaviviruses. This genus includes the Dengue virus group (Dengue virus,
Dengue virus type 1, Dengue virus type 2, Dengue virus type 3, Dengue virus
type 4), the Japanese encephalitis virus group (Alfuy Virus, Japanese
encephalitis virus, Kookaburra virus, Koutange virus, Kunjin virus, Murray
20 Valley encephalitis virus, St. Louis encephalitis virus, Stratford virus, Usutu
virus, West Nile Virus), the Modoc virus group, the Rio Bravo virus group
(Apoi virus, Rio Brovo virus, Saboya virus), the Ntaya virus group, the Tick-
Bome encepbalitis .grqup (fick born encephalitis virus), the Tyuleniy virus -




group, Uganda S virus group and the Yell ow Fever virug3gemepber2pt from

t hese maj or groups, there are sone-additional Flavivir-usesrthat
are-unclassified. 2. Pestiviruses. This genus includes Bovine Viral

D arrhea Virus-2 (BVDV-2), Pestivirus type 1 (including BVDV), Pestivirus
type 2 (igghid Hog Cholera 5 Virus) and Pest|V|r (1 ncluding
Bor der D‘ggase l\lgrus) 3. Henaciviruses. This genus ggn%‘é{a%sggonly one

speci es, the Hepatltls Cvirus (HCV), which is conposed of many cl ades,
types and subtypes t he nost t Flaviviridae infections in
humans i s caus&g‘mﬁyu%aﬁg Qﬁgﬁfa%r?"fp@éldél \r/?eﬁﬁ‘gaf?ﬁﬁ/jms FATRs 4@“@?‘?@1 second nmj or
cause of viral tlespmijor graups, wherdarasomehOdiimbl Mavivirdsed dat 43-lilclagifiegar ri er s

wor |l d-wi de (World Health Organi zation; Hepatitis C. gl obal preval ence,
Weekl y Epi deni degaitiraas. Rec géndls intROE, Botide v&éﬂmmﬁea%mslzl B9DVa), whom resi de
in the United § Ies se Cont pbllshed dat a,
http:// wwv. cdc. @ c@ﬁﬁ@@ﬁ%@h&ﬁ%‘?ﬁ“ﬁ (33 g‘ﬁfl Ilﬁjﬂgrﬁ olegnr oni ¢

i nfection with Wiy and Bestiviea eypt © (ihélwdig Bondel Biseas Vims), ci rrhosis, cancer and
deat h. 15 The genom c organi zati on of the FI avi viri dae share many conmon
features. he , S V. 1s often.used. as a nodel. HCV
is asnall; 3 }ﬂ %ﬂdéils TES eﬁ]ﬂ cﬁ‘(la po%1 £l v eﬁ’\&f ﬁeé’ﬁ“ﬁn@é‘&usRNA genone of
- -9.6 kb W|th| n(Hﬁ‘é) Mmhesmglapsﬁcthfmaﬁhda@ammaeandemtmems a single open reading
frame (ORF) encoding a polyprotein of just over 3,000 am no acids, which
is cleaved tonggpakahst nﬁﬁwm,%aé b i afhth ural viral
proteins. ThenCRF |es f|3§§fe é: ’ 3&& nolrl% trgﬁsgﬁ%g%g& Iirbgg%eons (NTRs) of
a few huKeHEE G ueyseEGVae sThisnis|t @chd WhPTCPpuser of Virgb denatitie WithranRNA

trans! atdsGiaedNth bRRM 6AidO Word Bt (ARl 8L ,mezg ains the
structural core (C) and er’ifvel 1c.)pe c(;ot ei ns CPQ ﬁ&%%ﬂ@g{},@t le N-term nus,
f ol | owe cB'OR# prguieresin Hegk] i osd, 1993272, N@Q%wmsumdm NS5A, NSSB) .

The mat wegdestih Ut UGSk dprgg;tégl ;Se : e by t he host
si gnal peptldase (seee Hi | k@éen ﬁermge%e (rtg}éér& CME@{ 8 %% ., USA, 1991,

88, 554Dy g?y/ncﬁlpdfélﬁeaﬁﬁs/rlwp@@yheplab@@n)2§hrom93ﬁecﬂpmw1&di08t at J. Virol.

1994, 685311&%51%hver%fﬁﬂx%ﬁhdﬂ%mﬁbms%&'ﬁanﬁde%ro' , 1994, 68, 2731; M zushi s,
H et al. J. ViroL, 1994

15 The genomic organization of the Flaviviridae share many common features. The

hepatitis C virus (HCV) genome is ofien used as a model. HCV is a small, enveloped

virus with a positive single—stranded RNA genome of ~9.6 kb within the nucleocapsid.

The genome contains a single open reading frame (ORF) encoding a polyprotein of just

over 3,000 amino acids, which is cleaved to genecrate the mature structural and

20 nonstructural viral proteins. The ORF is flanked by 5° and 3° non-translated regions
- (NTRs) of a few hundred nucleotides in length, which are important for RNA translation

and replication. The translated polyprotein contains the structural core (C) and envelope

proteins (E1, E2, p7) at the N-terminus, followed by the nonstructural proteins (NS2, NS3,

| NS4A, NS4B, NS5A, NSSB). The mature structural proteins are generated via cleavage

25 by the host signal peptidase (see: Hijikata, M. e al. Proc. Nat. Acad. Sci., USA, 1991, 88,
5547, Hussy, P. et al. Virology. 1996, 224, 93; Lin, C. ef al J. Virol., 1994, 68, 5063;
Mizushima, H. et al. J. Virol., 1994, 68, 2731; Mizushima, H. ef al, J. Virol, 1994, 68,

© 6215; Santolini, E. ef ol. J. Virol, 1994, 68, 3631; Selby, M. I. ez al. Virology. 1994, 204,

114; and Grakoui, A. ef al. Proc. Nat. Acad. Sci., USA, 1993, 90, 10538). The junction

.30 between NS2 and NS3 is autocatalytically cleaved by the NS2/NS3 protease (see: Hijikata,
M.. et al. 1. Virol., 1993, 67, 4665 and Bartenschlager, R. ef al. J. Virol., 1994, 68, 5045),




6215; Santolini, E. et al. J. Virol., 1994, 68, 3631; {3ddpembht2obs et al
Virol ogy, 1994, 204, 114; and G akoui, A et al. Proc. Nat. Acad. Sci.,
USA, 1993, 90, 10538). The junction 30 between NS2 and NS3 is

aut ocat alytically cleaved by the NS2/NS3 protease (see: Hjikata, M et

al. J. WV 67, 4665 and Bartenschl ager, Vi rol994, 68,
5045) 2‘5%90%3% ember 2006 WD 03/ 068162 PCT/ 11503}"6%5738“3 Jile the

remai ni ng four junctions are cleaved by the N-term nal serine protease
domai n  of NS3- conp| exed ,wi {t hNS4A ( s Failla, C -et-aL. J. Viml., 19943 68,
3-7-5 1-whileifie remaigiag 4pur junctipns vefk?ﬁve %@@EN@mn@fW Profgape domein ot gt J.
Virol. MO@exdW&mnd(ﬁallelgcJer.azelt vabl., 1994, 56, 8138; Lin, 19864, - 70, 8477).

e, 52 ABE NS ot ke SRRl BAUACESE Sl Y

RNA- depewetﬂntmﬁl\lé?op@ctwﬁer{aéﬂsﬁ% a&@tcbmaahs/théaemdeﬁﬁﬁénem&cas% E. et at
EMBO J., 1996, 15, 1 Virol, 1997, 71, 8416-8428 and

Lotmann, 2Fityeyhich unyjp 0‘71“8%%{1]695%“@23@”3%8)“6 SBrprotein RSESESi al for viral
repli Catm{lde{vﬁﬁieﬁtaRNA plymehise WDRP) ach¥ityQlsae: Bélﬂ&l@,, S. ¥3 et IBAPBO Nt 1S

errpha5|z li Kk V. or H Olnvolvdlnthe
replicat} gﬁhﬁf E’Iﬂaﬁmﬁé‘c E—%} Hg’g‘ Z&ﬁ %@mﬁ& NS@ substrate
_ f%ﬁ,ﬁ |) fi cv&ggcaégpwslscgﬂaﬂm? wmh Bt dysbnseed f?]rswfagregﬂ@ﬂ@s%a@mﬁ E: mo.mro;éghospha:1 e ]

ri p he '-trlp osphat e
of 2'- &‘J@;" % %‘? ]%‘45) df & %BP%‘ é{ﬁﬁ‘g ‘Eﬂ% ‘tﬂ%ﬁggﬂ%ﬁ I\Vs‘eﬂspect ively).
Thﬁ) aut lhmosved Inaaélmmdﬁaﬂ oﬂﬂmh Mgmasma eﬁﬁeﬁin@ﬁﬁs ﬁsg@(NSﬁSB Csiub%raifegr o
ri bonucl e e b sphat es .and requi.res the 2'- an gr oups
(Lohrranngpec\‘fnll"%%lf%rg@&{"iﬁgﬁ' Pr’al.?@ “W’Pgﬁ'éa% Pephpsphate: ve agent of
Dengue Fﬁﬁﬂb?%h??ﬁ]ib%%fﬁ%ﬁhosﬁh%@ﬁ)gﬁﬁf!igdf-&g;hcﬁspléate;lg'ZV\gc:’okjﬂaﬂ'den_Bt—h ﬂ] ?22 |t izg; i on
WI th thlcﬁ@e\‘?ﬁ gHanosile @@?ﬁﬁ%&%@@% i" pthorpycpat egcffaﬁ :i"é;rvﬁospl talization
each ye&DR¥ hds aﬁhh‘[ﬁ)E;:feélﬁmfy)forfrﬂi)ﬁ.lcﬁf)m&"/ﬁ’lﬂﬁlphékphhtéif@ﬂ reqdfes\esy- MNdl e Virus
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Dengue Virus (DENV) is the causative agent of Dengne 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

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

20 West Nile Virus (WNV), a flavivirus previously known tfo exist only in
intertropical regions, has emerged in recent years in temperate areas 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 were reported since 1999.

25 'Examples of antiviral agents that have been identified as active against the

~ Flaviviridae family of viruses include:

(1) interferon and ribavirin (Battaglia, AM. et al., Ann. Pharmacother, 2000,. 34,
 487-494); Berenguer, M. et al. Antivir. Ther., 1998, 3 (Suppl. 3), 125-136).

30 Ribavirin (1-B-D-ribofuranosyl-1-1,2,4-triazole-3-carboxamide} is a synthetic,

nOn—interferon—inducing, broad spectrum antiviral pucleoside analog, It 1s sold under the

3




I ntertropical regions, has enmerged in recent years inissemenisre0@ eas of
Europe and North Anerica, presenting a threat to public health. The npst
serious mani festation of WNW infection is fatal encephalitis in hunans.
Qut breaks in New York City and sporadic occurrences in the Southern United
St ates ted since 1999. 25 Exanpl es of antigyi nts that have
been i dﬁlsp%/@gﬁ%s active against the Flaviviridae P&zﬁ@?‘iw of viruses
include: (1) interferon and ribavirin (Battaglia, AM et at, Ann.

Phar macot her, 2000, . 34 7-494) ;  Beren L t a tivir. Ther.,
1998, 3 Er es ‘gx)ra;zolfz 5(1“%3@%;01{%&% b]%?cﬁtfoﬂ?ﬁ&for. I\%ud%van, E., mrck /)

(1- ( 3- D-ohafelma myd y g p13040 ,14%%;LR@E@L@e&n-‘ﬁ@P-—h@gb&Bi@eépleg®~' ; (»Rc(;jcﬁly)ﬂt hfat i c,
non-intecferon-induci . ant i vir nucl.eosi.de .analog. It is
sol d undﬁ“‘t‘? ate aTBt%gsgggfg@ran;ggéé’g%%@?%gi% g%’i‘ﬁﬁ%m trade
nanes Vi ia&ededin sulike o\daibking, aokEbas id vitd detigth apdinsnseveraliDNX andBdavari, S.,
Merck & :Co.rlnc; -Rahwaqy, -- N 1304, 1989). )

- Rebet ol yF@E%@Flﬁ%EgY%‘\é\g%(—Gﬁﬂ'ié? eéﬁ‘é"-"f’%@ﬁ%ﬁ U504 4<t%Pes Pat ent No.
3, 798, 209..ndteMB2O4,88577d i(®CCNSEhamndeutib As) fistlodea teruse of fValiRivias k| S
structural l)ﬁﬁﬁigm' | ar to guanosine, and has in vitro activity against

‘'sever al PRNA 5 viruses incl udi ng Flaviviridae (Gary L. Davis.

- Gastroenterol o.gy. 118:5104-5114, 2000). U S. Patent No 4,211,771 (to ICN
Phar naceut i cakiBjvirgireduresserymaminojraasterase dqvpls (o nopmpl iA0%of patipaisiuf al  agent .

Ribavi ri i 4o60KERFeSEHTRFPACYIIBNE t@ﬁﬁﬁ.@d@y@&sﬁoﬁ&gf/ﬁ%&qusim- 40% of

patients, but 1t does not |ower serumlevels of Gary L. Davis.

Gadfr oentSéHo|2860). 1Tissguibariring goms) isgnot xffgeiye imieiycing visgh RNANle¥lone i s not

ef f ect i ve, qifiofAH Ybhvish Hk bighifiBMALiEYKSh& is kndWlath idd@Rahdmda. Tibavirin has
significant toxicity and s known to induce anem a. Interferons, (IFNs) are

conpounds  t hajtelfawe (FENare @omBiuadsethityhade/bch addhterfiqlly dviiRibletforedit nent  of
chronic hepatitis for nearl X aﬂf”i‘fec de I}Eg}s ar I gc,o%)r obei ﬁ?g produced by
i mune  c&eft@entof phranic, hepatitys for pepdy a dptpde. PO 2o gBIGEPPRAY BIOBUSH PRI repl i cati on
of many Vin#§esSlls in response to viral infection. [FNSs inhibit viral replication of many viruses,
15 - including HCV, and when used as the sole treatment for hepatitis C infection, IFN
~ suppresses serum HCV-RNA to undetectable levels. Additionally, IFN normalizes serum

amino transferase levels. Unfortunately, the effects of IFN are temporary and a sustained
response occurs in only 8%-9% of patients chronically infected with HCV (Gary L. Davis.
Gastroenterology 118:5104-5114, 2000).

20 A number of patents disclose HCV treatments using interferon-based thetrapies.
For example, U.S. Patent No. 5,980,884 {o Blatt ef al. discloses methods for refreatment of
patients afflicted with HCV using consensus interferon. U.S. Patent No. 5,942,223 to
Bazer ef al. discloses an anti-HCV therapy using ovine or bovine interferon-tan. U.S.
Patent No. 5,928,636 to Alber ef al. discloses the combination therapy of interleukin-12

25 - and interferon alpha for the treatment of infectious diseases including HCV. U.S. Patent
No. 5',908,621 to Glue et al. discloses the use of polyethylene glycol modified interferon
for tﬁe treatment of HCV. U.S. Patent No. 5,849,696 to Chretien et al. discloses the use of
thymosins, alone or in combination with interferon, for treating HCV. U.S. Patent No.
5,830,455 to Valtuena ef of. discloses a combination HCV therapy employing interferon

30 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




15 including HCV, and when used as the sol e treatnent 13 septdraparzéosi s C

I nfection, IFN suppresses serum HCV-RNA to undet ectabl e | evel s.
Additionally, IFN normalizes serum am no transferase |evels.
Unfortunately, the effects of IFN are tenporary and a sustained response

occurs i 876 9% of patients chronically infect CV (Gary L.
Davi s. ggg'?ir/oen terol ogy 118:5104-5114, 2000). 20 Aq’g %"é@“g’%‘ pat ent s

di scl ose HCV treat rrent s u5| ng interferon-based therapies. For exanple,

U. S. Patent No, 5, Bl t or retreatnent
of pati¥nt ?eé’fs‘flf’%ei E@\fﬁh’gf’% ?8%%%@’355&’?}%% e?gﬁfgo S. Patent No.
5, 942, Zagghm@d&ﬂmstpa&htm S@iaess an anti - HCV t herapy using ovine or
bovine interferon-tau. U S. Patent No. 5,928,636 to Al ber et at discloses
the conbi nat §@@rided 86wkt ritatikie &) Rebsiol® dapsubs (200dngd)ibrexifninisantioal pha for the
treatment of inf ectloug di Zﬁﬁggas mcw%&g § Pharten No. 5,908, 621
to Q4 ue tepatigpts Hith BCYsdbe VR SGPPB %"@ﬁ'élesgf’ &b % tVed interferon
fors the 1Bfe@c§emmbmgiaaﬂd%thwc‘ienﬂ§&taelﬂfa iNerferbn-B4 ProGiG Intor@hAedriden et  at

di scl oses the use of és?lny ns, al on i n _conbi.nati.on. th i nterferon,

for treaBGitrR: Ii9b§°1 le preNgg! app%”%%r HRotheRany; 1 ¢ PSMIRISEF di scl oses a

conbi nat ﬁlgggm{dg;}( of REbFDY oEPHT-Bitbf)Oalihtial Titeh Grand PEG+Itraa aferapproveadl cal

U.S. Patent 738, 845 10, | f h
o1 1 o B TR G B SRS R FE SPPRbfsod 1 cat mont &

for 4 1§oa$ﬁ9t1ﬁa@ehe AR0S CoPRuD B Eﬁ%&dﬂﬁé’ﬂhﬂﬁ@BSﬁt@ﬁ?ﬂsoI—muwm di scl osed in
U S. Patent 76,942 to Testa et S, Pate 72,808
t ol at t°°€tbl“é‘I1°n W%Pnl&tetﬁem@,ff’f L 8 r g 1!‘1”~“—°‘§8‘}~.%r i?“r?% Pl ough sells

ri bavirigpdage Rebehal Qdeﬁﬁ@ﬁ-‘iwIGﬁheO,Zﬁﬁerg@@ ﬁm&mdm foinskly sdmgen’s t 0 pati ents
~with HCV. The U, S. . FDA bet ol es t [ chroni ¢ HCV
5 inf ectPTB‘?Pcﬁ)*PnéMf‘?ﬁ%@ @ielk‘f&?%% %@?‘Sﬁ‘bﬂ Ly lﬁf@ e eftr%ﬁa b products
| nt r on( 1 noAvitRRgy. PlEGrfbidh HRATM culetie i ievelagseut EsHENemimie Rafgooied for
nonot her apy (i . [ nd n( r PEG Intron),
A1t houghRHE B 2 o Been  EORCES (RRBF b it altsh W Rb
15 INFERGEN (interferon alfacon-1) by InterMune, OMNIFERON (natural interferon) by
Viragen, ALBUFERON by Human Genome Sciences, REBIF (interferon beta-la) by
Ares-Serono, Omega Interferon by BioMedicine, Oral Interferon Alpha by Amarillo

Biosciences, and Interferon gamma-1b by InterMune.

The combination of IFN and ribavirin for the treatment of HCV infection bas been

20 reported to be effective in the treatment of [FN naive patienfs (Battaglia, AM. et al., dnn.
Pharmacother. 34:487-494, 2000). Combination treatment is effective both before

hepatitis develops and when histological disease is present (Berenguer, M. et al. Antivir.

Ther. 3(Suppl. 3):125-136, 1998). Currently, the most effective therapy for HCV is
combination therapy of pegylated interferon with ribavirin (2002 NIH Consensus

25 Develo;)meht Conference on the Management of Hepatitis C). However, the side effects
of combination therapy can be significant and include hemolysis, flu-like symptoms,

anemia, and fatigue (Gary L. Davis. Gastroenterology 118:5104-5114, 2000).

(2) Substrate-based NS3 protease inhibitors (Attwood et al., Antiviral peptide

. derivatives, PCT WO 98/22496, 1998; Attwood et al., Antiviral Chemistry and
30 - Chemotherapy 1999, 10, 259-273; Atiwood et al, Preparation and use of amino acid
derivatives as anti-viral agents, German Patent Pub. DE 19914474; Tung et al. Inhibitors

- of serine proteases, particz;larly hepatitis C virus NS3 protease, PCT-WO 98/17679),




for nmonotherapy (i.e., adm nistration w thout ribaviri$eptdradier 2806 La Roche
is selling ribavirin under the name CoPegus in Europe and the United
States, also for use in 10 conbination with interferon for the treatnent of
HCV. O her al pha interferon products include Roferon-A (Hoffmann-La
"Roche), | r)y (Internune, fornerly Angen's and

Wl | ferorﬁé@"?@%l cone Foundation) are %:/ur pgnt |y FFIZ)) 8{;}%’%%%437&1 for HCV

nonot hcrapy. Interferon products currently in devel opnent for HCV incl ude:

Rof eron-A_ (interferon. alfa- by Roche, .PEGASYS ( . at. i nterferon

al f a- 2a)mW“ﬁo@Pﬂ§¥eti@“?ﬁFﬁaé%zWﬁ'fn@3ﬁf 3?%1‘?1}’5?1 R oA %i éa;;gll%%gr Mine,

OWNI FERQNcfispallaldth. ds i Berbe asld .ob phosphonaig eblinaMBRUFERCH, Bepatdisn€n Genone

Sci ences, REBIF (interfer - by Ares-Serono, Onega Interferon by
Bi oMedi civi&lor perk e‘f"ﬁﬁé’f“?’epgjérﬁﬁlgglﬁz@ﬁg} Amarillo Biosciences, and Interferon
gamma- | b by |nnterMine. The.conpinatien of ,.E ki bawi rin.for the

treat nent of %ﬁﬁfﬁ'sﬁ%gr&e;%sﬁd hlghslr%l1 Oése}s]ﬁcgzﬁ ?’ggo%@g)%g evﬂgﬁagl(l:({ei ve in the

t r gat menderiafivésHSuda Ky er pht Bierkemict!Badtdt Bighfiysical Resharast Camunisaiions, Phar macot her .

34:487-494 ( igat i,on tr ' f | t fore

hepatiti %gégl%g%gmac%g%\}ﬁg}r\d &3 z’oﬁ%%%ﬁyél S@g%@ﬁ%@ﬁe%%geﬁg% ‘Ber enguer, M
et at Arjhéliisg RDIFA082 andBRIZ 4R, thedfpornie? SubktdBted 0O B8 pmidSwith e hd Fagbont he nost
~effective the for HOV is ' 110 herapy of pegylated interferon
with ri b%@‘FP‘i‘%tﬁ{)%%ﬁmﬁﬁs nag%ﬁl%g@yg%hge%%‘#bpnent Conf erence on the
‘Managenent o i41.S : L dengfif&c of ghi nati on

t herapy can L‘Ql@?%%l}dgﬁec%%aug%\éﬁ?{ﬁ%fhgh&%ﬁzér?gl ysﬂé@ l?isaur-el iriegﬂs npt ons,

angni a, HPIC haby gite a¢ CERHALfisiDapiotein GNP evbsirag(Suda & 2464- S 114, 2000) .

(2) Substrate-bhase r§ Lahi hi At & fusednt i vi ral
pepti de jnﬁ’@’ ‘l’el\f)% efﬁ%’sﬁéé@’ W’S%‘%ﬁl%%ﬂp%%d?ﬁ ?Ftwv\%g%s etm% U Anti vi r al

Cheni st ronnamdyl n@@6Ghbstibtddaritigyong 9kt chaip, RIPHEP03 28t RN Glfbod et al .,
Preparation and use of anmino acid derivatives as anti-viral agents, Gernman

Pat ent Pub. [# Thpgdidingsiand perrgnibides identifiediim Kelgpehi No¢! @ oy ERO LG eases,

ticul apl i ’ 08/ 17679), 5 13
gglro L I ggﬁﬂ%késﬁﬁ o oMdi S AEPBRERMERS Q09T 57, YD-AB )

15 (6) A phenan-threnequinone possessing activity against protease in a SDS-PAGE

and autoradiography assay isolated from the fermentation culture broth of Sirepromyces

sp., Sch 68631 (Chu M. et al., Tetrahedron Letters, 1996, 37, 7229-7232), and Sch

351633, isolated from the fungus Penicillium griscofiluum, which demonstrates activity in

a scintillation proximity assay (Chu M. et al., Bioorganic and Medicinal Chemistry Letters
20 9, 1949-1952).

N (7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from
leech (Qasim M.A. et al., Biochemistry, 1997, 36, 1598-1607).

(8) Helicase inhibitors (Diana G.D. et al., Compounds, compositions and methods
Jor treatment of hepatitis C, U.S. Pat. No. 5,633,358; Diana G.D. et al, Piperidine
25 derivatives, pharmaceutical compositions thereof and their use in the treatment of

hepatitis C, PCT WO 97/36554).

(9) Polymerase inhibitors such as nucleotide analogues, gliotoxin (F errari R, ef al.
Journal of Virology, 1999, 73, 1649-1654), and the natural product cerulenin (Lohmgnn V.
et al., Virology, 1998, 249, 108-118).

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

6




WO 03/ 068162 PCT/ US03/ 04379 i ncl udi ng ai phaket oam des 1a8éeptayichr 2206nour eas,
and inhibitors that termnate in an -electrophile-such-as-a-boronic-acid .
or phosphonate-(linas-Brunet.etal,-Hepatitis-G inhibitor peptide

anal ogues, PCT WD 99/07734). (3) Non-substrate-based inhibitors such as

2,4,6-tr i‘p%;%&@%& nitro-benzam de 5 derivatives (%9@5@943% at,
an )

Bi ochem ca i ophysi cal Research Conmuni cati ons, 238, 643-647,
Sudo K. et at Antiviral Chem stry and Chenot herapy, 1998, 9, 186),

i ncl udi ng RD3-4082 an -4078, the [ it e anmide with a
14 car bd#preiegy: |]|99§n22’ ? Qj;HI%éf’f %Wpleﬁ?%%?éiség4g§0%%g$gﬁ%tﬁe%lng%%ﬂlggﬁl group. (4)
Thi azol igli Beiddedds $at-338ascawhicbe showding keicanf the HRVIRNA oAt Mretgl.r ever se- phase

10 HPLC assay with an / fUSIQN RLOLL N hghrate (Sudo K
et at, 4KAPTSiY. a’l””’#@ei@gh?‘@l9@2’,5%2‘?"11&’1%8?; gggl' e@?ﬁaf?/ ?grrpgund RD- 1- 6250,
possessi pgsidloqls9d, 18¢j230a6My| roiety substituted with a long al kyl chain,

RD4 6205 and 6193. (5) Thiazolidines and benzanilides identified in
Kakj uchi N. eit1) dfhibktorsERSIRES: depenglent 4@nslatipn {lkedON @aile stien’aloNMeet  at

Anal ytical Biochem stry, ,1997 42- ) iyt hr enequi none
possessiﬁfﬁveﬁtlﬂ"iwgfrﬁ“’ﬁaéiqﬁée atgirsocgéé}gseeg? %at‘%lég“c‘)’s?%%é@%n%ﬁgﬂﬁ adi ogr aphy
assay | SBkwrhgsh diu peatibre of wnhdbsenses,i BpanewsPeignt@ub IBAA06$915t r ept onyces  sp.
Sch 68631 (Chu M et at, Tetrahedron Letters, 1996, 37, 7229-7232), and Sch
351633, i sol 2% Nublesprdsisent ihogymes arcidk) Di dra? ¢fi Herstolnidi® i ch

denonstrat es %gi/ievityin a scintillation proximty assay (Chu M et at,

Bi oor ganf ™ %hdNedi ci nal Chenmistry Letters 20 9, 1949-1952). (7) Selective

NS3, i nhi bi t or ' FRGEOHR 8BSt dhdtreatmeht@ FRYOHdis Om | eech
(Qi%i m M A, éfg)g?‘?g a8 el N e e 1807 . (8) Hel | case
i nhi bi t oinfecfdds.ana G D. et at, Conpounds, conpositions and nethods for

treatment of hepatitis C, U S Pat. No. 5,6 633, 358; ﬂ;‘%na G I%'ée et at,

Pi peridine 2enudihmpmeequiiens, LE‘h_@P‘H%ﬁE%‘EFf“i“B%ﬁ e %i%P¢ B YherEof and their
use in the.t L eak e indfiaviviERa bid peStivirusel ElntRatBbAAIFEbEoAjion Nos. WO
01/90121 (filed May 23, 2001) and WO 01/92282 (filed May 26, 2001). A method for the
15 treatment of hepatitis C infection (and flaviviruses and pestiviruses) in humans and other
host animals is disclosed in the Idenix publications that includes administering an effective
~ amount of a biologically active 1°, 2°, 3* or 4’-branched p-D or B-L nucleosides or a
pharmaceutically acceptable salt or prodrug thereof, administered either alone or in

combination, optionally in a pharmaceutically acceptable catrier.

20 | WO 01/96353 (filed June 15, 2001) to Indenix Pharmaceuticals, Ltd. discloses 3’-
prodrugs of 2’-deoxy-p-L-nucleosides for the ireatment of HBV. U.S. Patent No.

4,957,924 to Beauchamp discloses various therapeutic esters of acyclovir.

Other patent applications disclosing the use of certain nucleoside analogs to treat
hepatitis C.virus include: PCT/CA00/01316 (WO 01/32153; filed November 3, 2000) and
25 PCT/CA01/00197 (WO 01/60315; filed February 19, 2001) filed by BioChem Pharma,
Inc. tnow Shire Biochem, Inc.); PCT/US02/01531 (WO 02/057425; filed January 18,
12002) and PCT/US02/03086 (WO 02/057287; filed January 18, 2002) filed by Merck &
Co., Inc., PCT/EP01/09633 (WO 02/18404; published August 21, 2001) filed by Roche,
. and PCT Publication No. WC 01/79246 (filed April 13, 2001) and WO 02/32920 (ﬁled
30 October 18, 2001) by Pharmasset.




(9) Poi ymerase inhibitors such as nucl eoti de anal ogued3 Segiterotieo2006 (Ferrari
R et at Journal of Virology, 1999, 73, 1649-1654), and the natural
product cerulenin (Lohmann V. et al., Virology, 1998, 249, 108-118). 30 (10)
Ant i sense phosphor ot hi oat e ol i godeoxynucl eotides (S-ODN) conpl enentary to
sequence s in the 5 non-coding region (N yirus (Alt M
et al ., ‘Z%@@E%tenber 2006 WD 03/ 068162 PCT/ Usos}"ﬁ%?’é}aﬁepatol ogy, 1995,
22, 707-717), or nucl eotides 326-348 conprising the 3' end of the NCR

- and- nucl eot | Los b aokhRast iBda 4RO, afiknExegs UsQLt t hle- HOV
RNA-W M et a?ﬁﬁgﬁréﬁ%\%@?% VITO osgy ! 1?12 5,5%’39 599 WGaI derisi U et
at, Jour-Bakntdlo. wﬂm&mﬁﬂﬂwyﬁ)oﬂ@éﬁp‘l&@é§ Pa’&mm?}%— LAY | nhibitors
of | RES-dgp ﬁ\gﬂhgﬁdagl{sk &, MNaeiNoab poAeENh EHdjkick RE ol )pr eventi on and
treat rren?F)bf pe]IEf %I%?g‘ﬁé apanesggPatgnt ° ub. JP- 0826%%90 Pgal Y. et at
Prevent | salm amastadinenbileopeidy (4. d’aﬁelﬁ‘éeég‘*ﬁjgéﬂaﬁegée@éf ¢t Bub.

)P 1010188 nafel2) plakgRsCasespbant, TRbommIBON NaoDimk, aDa). et at,

- Hepatolo stract 10 (13) Nucl eosi d Qfﬁ s have al so
been devébrap@dmfrb)xamﬁes (Y 8alrehie éﬁﬁﬁgﬁﬁﬁlﬁﬁﬁeﬂ )i PRRETYEhES | deni x

Phar mce%&ﬁ@éﬁ%@ 1@'& %@b@%ﬁﬁ%@%@z@ M%&@ﬁﬁﬂﬁﬁe @pcbat heir use in the

treatnent o l'avi vituses and pestiviruses in |International

Publ i cat |5;9a6,6&75t0 Ym@oao zmafaclbe@m@aﬂwﬁy Sobat. N a89 1874 de YPrwe/62282 (fil ed
May 26, 9)0 A nmethod for the 15 treatnment of hepatitis Cinfection (and
flavi vi r §¢8s and pestiviruses) in humans and other host aninmals is

di 5¢! osed in Glgb%thﬂ%ﬁlﬁbuﬂdé%ﬁ&ﬁ& inQfficdl QéVelopiedt M%aﬁﬁéﬁﬁ‘bfﬂeﬁﬁﬂﬁc ng an
effective anount of a biologicall é‘&aotl ve 1' Bcgranched R-D or

(3- L nuclviresingleds: fterlgukinilg b I@H{lg- Pﬂhg/IPaEQ:le@i @W‘l@%ﬁl erﬂ?eb Bdrug t her eof,
‘admi ni st aeey7Bly Vigky, AMARTADINEYSy OB Eio, LabpSi ey AHERTAZVME
pharmaceyt!cal lﬁN%%?ﬁe D A pramn’ Y71002 by XTL, HCV/MFS9 by Chiron,
CIVACIR by NABI, LEVOVIRIN by ICN, VIRAMIDINE by ICN, ZADAXIN (thymosin
15 alfa-1) 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. and JTK 003 by AKROS Pharma.

U.S. Patent No. 6,348,587 to Emory University and the University of Georgia

Research Foundation discloses the use of 2°-flnoronucleosides for the treatment of HIV,

20 hepatitis B, hepatitis C and abnormal cellular proliferation. -

Abnormal Cellular Proliferation

Cellular differentiation, growth, function and death are regulated by a complex
network of mechanisms at the molecular level in a multicellular organism. In the healthy
animal or human, these mechanisms allow the cell to carry out its designed function and

25 . thendie at a programmed rate.

Abnormal cellular proliferation, notably hyperproliferation, can ocour as a result of
a wide variety of factors, including genetic mutation, infection, exposure to toxins,

 autoimmune disorders, and benign or malignant tumor induction.




20 WO 01/ 96.353 (filed June 15, 2001) to Indenix Phar magseftérsiad 2006t d.
di scl oses 3'- prodrugs of 2'-deoxy-(3-L-nucleosides for the treatnent of
HBV. U.S. Patent No. 4,957,924 to Beauchanp discloses various therapeutic
g:ﬁte;;snof acyclovir. Olcher pat ent applications disclosing the use of

e analogs to treat hepatitis Cuvir :
PCT/ CAOUH@%‘?@ 01/ 32153; filed November 3 2000)"82'}1’%1’9’@2’ dgCT/ CA01/ 00197
(WD 01/ 60315; f| | ed February 19, 2001) filed by Bi oChem Pharnma, Inc. (now

Shire Bi oche Inc.); PCTI.US02/ 01531
2002) and PCFe&8s/ %f‘(f\%%“dé*‘%’%%féé?‘;m?‘%@g‘jzlgﬂ%gléyrﬁe{pkmr%%gg? s Ilgd by
f“’.e{g(‘; ﬁx_psgﬁasﬁﬁfdiﬁxammlﬁﬂﬁﬂ]gﬁ)%&%e(m gk gepera sEzpd st 21, 2001)
y Roche

and o nssvsered B biskengh Seict eﬁ%“‘?ssz%m%y&%ﬁ%? #%‘s‘fs“"*ea?““?ﬂ“ 13 sept ener’
izgglfs dm&ﬁhﬂﬁl aafs%flammows@aisemmmmmame mwéﬁqrm%%me%pounds
N _%;J I? e a a.%gl&y g}’tk {arorﬁrr]c %}‘]ﬁ? fsdbout ﬁve weeks In sor:asw, t‘rus

en i T, Pat 5 922 757 to
ghg 12 ;. % 1753,?” %1?] g)iﬁysypatﬁaﬂy tiueffo amuhcmshmthammh@xvfgmtf@at@ac%r aphil  No.

0 I er HIBRL AT NSermdtbll d
No. 5, 84BC%EEE “1@‘% piPRYfio ?faeélls wm%%%uﬁqﬁﬂgﬁlonoacggl - Lg?ils%a?? : csa((:ludS (EatS
. Eaté 33N88ég37tgos&ppaﬁ5nmy TB{f)jafl&e pdpulation) in theRmtedPiatey 1@&? 1@9&9&% WEEUR, S. Pat. No.
a 0

5, 496, 548 8¢ %(a F‘éft““'%f{a?“é% a\?g q’gg@ﬁg%@g&éﬂ%ﬁqﬁ%&g%@%ﬂgms 5P8t26 687 to
\e/?rlg h;);innﬁive a,lme)maaandhxbﬁaz¢zmndazatsb@$0(1@!e®mﬂpagm ioqget hygerpolifesfior t o Col aci no

a 0 t
treat nenPfng‘PgIP’l@ﬂﬁ‘F Bﬁ? %SG ks r@ge%bﬁ%gmﬂf?rﬁﬁ%r %Iﬁlﬂﬁl@%naﬂgé; gﬂﬁglralnngf (F)>Irough

| P- 501 byerlvatisaishen pladisy |wmbophnb3h1gn®( v Fris) yackjide thssatosiapapiHARFNE
Symmetr el
by Endo Labs Solé é BEPT carcm py RPI, I DN-6556 by |dun Pharna. ( gl(TL 002 :

by XTL., “He9
Other hyperproliférative cell disorders include blood vesse] proliferation disorders,

15 fibrotic disorders, autoimmune disorders, graft-versus-host rejection, tumors and cancers.

Blood vessel proliferative disorders include angiogenic and vasculogenic disorders.

Proliferation of smooth muscle cells in the course of development of plaques in vascular

tissue cause, for example, restenosis, retinopathies and atherosclerosis. The advanced

lesions of atherosclerosis result from an excessive inflammatory-proliferative response to

20 an insult to the endothelium and smooth muscle of the arterjr wall (Ross, R. Nature, 1993,
362:801-809). Both cell migration and cell proliferation play a role in the formation of

atherosclerotic lesions.

Fibrotic disorders are often due to the abnormal formation of an extracellular

matrix. Examples of fibrotic disorders include hepatic cirthosis and mesangial

25 proliferative cell disorders. Hepatic cirrhosis is characterized by the increase in
extracellular matrix constituents resulting in the formation of a hepatic scar. Hepatic

" cirthosis can cause diseases such as cirrhosis of the liver. An increased extracellular

matrix resulting in a hepatic scar can also be caused by viral infection such as hepatitis.

Lipocytes appear to play a major role in hepatic cirthosis.

30 Mesangial d1sorders are brought about by abnormal proliferation of mesang1a1

cells Mesanglal hyperproliferative cell disorders include various human renal dlseases




Cl VACIR by NABI, LEVOVIRIN by ICN, VIRAM DI NE by | CN, 1Z88Aethdér odey nosi n 15
alfa-1) by Sci C one, CEPLENE (histam ne di hydrochloride) by Maxim VX 950
/ LY 570310 by Vertex/Eli Lilly, 1SIS 14803 by Isis Pharnaceutical/El an,
| DN- 6556 by Idun Pharmaceuticals, Inc. and JTK 003 by AKROS Pharma. U. S

Pat ent 587 to Enmory University and the Uniy f Georgia
Researcﬁoun@atlon di scl oses the use of 2'-fl uoronu}:é?@%dssfﬁyés) for the

treatment of H'V, 20 hepatitis B, hepatitis C and abnormal cell ul ar
prolifer agutloss. gl&ﬁﬁﬁﬁéﬂ%pﬁntiﬁ;ﬁdlibdﬂlcaﬁepﬁlbﬁdﬂiyt erangnmmemsbwom, titofibeicent i at i on,
growt h, funpctiaon eat h are.regul q%; a Coﬂ@}l ex network of

mechani sn’E“’?ﬁ?t"’mglPt]@"l Qesyirapsplag 1 eﬁwﬂ’%g merglopatics, organi sm In the

heal t hy ani mal or human, these chanisns allow the cell to.carry out its

desi gned f uncAneberafigeasoowith (&, ppolifraitvg; comngpest 118 nFheEmAtE o A o r

cel lul ar 1He@hhthi@ kit hs geﬁ@amtﬂoﬁsmm%mﬁ@imﬁ@e dlstabihatGRthohtdbeas a result
of a wide variety of factors, jncl uﬁ genetlc ;}g: } fection,
exposur e BPERELH activityrojapigrrasive di s 657> 2-dh &b’nr gnant tunor

i nduct i ongy g@&ﬁ)@@f@ﬂé&&h«e%@ 32%2@131229%&1&0 BEIAu 4309/ 208 adbodld3er e are a
nunber of  skin disorders fsom ated wth cellular hyperproliferation.

-P-sor-i a@?@cedfag?*msé%oé]ﬁ@lﬂ 13€E.  a. henign disease fo h=. an.skin general ly
characterized b | aques cover ed by it hi ckened scal es, The disease is

caused by i ncpé’ﬁﬁé’@fﬁfifﬁ)ltha? e¥aioplade HF abnepnadicelivkr Probiferalive cOmPARAB W cause. | n
normal - skizfludelRhdel S8ynhiReHd] 486 rfsphatély Aftrdss Tsﬁ;d%\éQAﬁDBI ehdohiendaasal |ayer to

the upper granular layer |s about five weeks. In psoriasis, this time is
onl 40 6 t odifpasgapast-dishyeit | spdrgmesulevltemion Ao cEpgRme rflefifench URBAPmG ¢

prolifer a&abéﬁﬁtlscﬁﬂﬂlﬁlstﬁﬂﬂos?d"sepﬁ@ﬁlﬁ@@a‘ﬁ@nﬂ&n&%nm{ébﬁ&ﬁlt'On of cells which are
dividing (G Gove, Int. Dermatol . 18:111, 1979). Approxinately 2% of

the popul ation {ypof, hfﬁsoU@dllEc?q &@5&% 193avﬁevPW%f§1ssu9%%ﬂlém%e in about 3%
of Caucasian Americans, I n abou % of Africcan Americans, and rarely in
multiplication of cells is uncontrolled and progressive. A benign tumor is one that lacks

the properties of invasion and metastasis and is usually surrounded by a fibrous capsule.
15 - A malignant tumor (i.e., cancer) is one that is capable of both invasion and metastasis.
Malignant tumors also show a greater degree of anaplasia (i.e., loss of differentiation of
cells and of their orientation to one another and to their axial framework) than benign

tumors.

Approximately 1.2 million Americans are diagnosed with cancer each year, 8,000

- 20 of which are children. In addition, 500,000 Americans die from cancer each year in the
\ United States alone. Prostate and lung cancers are the leading causes of death in men
while breast and lung cancer are the leading causes of death in women. It is estimated that

cancer-related costs account for about 10 percent of the total amount spent on disease

treatment . in the United States (CNN.Cancer.Facts:
25 hitp://www.can. com!I—]EALTH/QSll/conquer cancer/facts/ index.html, page 2 of 2, July
18, 1999).

In view of the severity of diseases associated with Flaviviridae infection and/or
abnormally proliferating ceﬂs, including cancer, and their pervasiveness in animals,
including humans, it is an object of the present invention to provide a compound, method 7

30 and composition for the treatment of a host, inchiding animals and especially humans,
with a disease associated with a Flaviviridae infection and/or abnormally proliferating
cells.

10




10 native Americans. Chronic eczema is al so associ at et Septdmtet 20061 i cant

hyperproliferation of the epiderms. Oher diseases caused by

hyperproliferation of skin cells include atopic dermatitis, |ichen planus,
yul garis, actinic keratosis, basal cell carcinoma and

warts, penphi
squanous cr% I"%%Fﬁgi noma. Other hyperproliferaive cell BfYBYFEPBL incl ude
bl ood vessel proliferation disorders, 15 fibrotic disorders, autoinmune

di sorders, graft. - jectign. tumars and. cancers. I vessel
or ol | forat i ve iR bt & Beiiee et BB A SPREGHR ol o
“Prol.i f er atcompostionsfortbe reatusnt of adedt] iscluding dnémale aidsespadaliydumhmspintscted of

pl agues i %“]laazﬁ%‘l'.ahr,i ti.ssue cause, for exanple, restenosis, retinopathies
and at her 05c1%er08I'd%q iE®advanced |esions of atherosclerosis result from
an excessive inflanmmatory-proliferative response to 20 an insult to the
~endot hel i um ank is rofirthemulgedt do girovideea eommrmd,vwakthod Rad sompasitidation the 1993,

362: 801-8 0 ell. maration,and cell oliferatian pl .rale in the
for ngt i onq%%megtt ‘l%lfl;ar 6T 18{:?0 e aF%né‘l}so g.esff—el‘:'ﬂ]rlﬁl%mﬁf Eg?cggr‘gﬁhﬁ%’a@“@n due to
t he abnor rvidbs.f or mati on of an extracellular matrix. Exanples of fibrotic
di sorders include hepatic cirrhosis and nesangial 25 proliferative cell

di sorders. Hepat.] Lrrhosis. kS characterized by, the increase i.n

“extracel lul ar ﬁé%'(r&fo)%ﬁe&?njse?{l ?fu%?lp’éesﬁn HIFTPA° PRI FBTRTERS 81F fiagdhepat ic
'scar. Hepabmpositivhrfohthsitecatmnt ofia hostdindadisg snitidlsand Sspecialli Gsmsnspivithkhe | i ver.
“An increasgd e trﬁ‘ﬁell%%}ar . matrix resulting in a hepatic scar can al so be
caused by *RFEF FEHPYREMN as hepatitis. Lipocytes appear to play a

. major role in hepatic cirrhosis. 30 Mesangi al disorders are brought about
-By Hbnormal prhlis feraavihenokiéct e panige alcompalnds metifod and cahpiitefar ki f erati ve

cell disorders..include various hu renal . di seases, 13 Sept ember 2006
WO 03/ 068 FESBREF ety ing %@%Sﬁﬁ?%ﬁ@thpwﬁwﬁglﬁp e
nephr opat hy, malignant. nephroscl erosi s, thronbotic m cro-angi opat hy
syndronmes, transplant rejection, and gl onmerul opat hi es. :

SUMMARY OF THE INVENTION

The present invention isa S-D or B;L nucleoside of the formula () -~ (XX), or its

pharmaceutically acceptable salt or prodrug, and the use of such compounds for the

15 treatment of a host infected with a virus belonging to the Flaviviridae family. The

invention also includes a method for ireating a Flaviviridae infection, including an HCV

_ -infection, that includes the administration of an anti-viral effective amount of a p-D or $-L

: ) ~nucleoside of the formula (¥) — (XX), or its pharmaceutically acceptable salt or prodrug,

' ~ optionally in a pharmaceutically acceptable camier or diluent, optionally in combination or
20 glalternation with another effective antiviral agent.

Aliernatively, a §-D or $-L mucleoside of the formula (I)-(XX), and in particular,
(Hl) — (V) or (VII) - (X)), or its pharmaceutically acceptable salt or prodrug thereof, can
be used for the treatment of abnormal cellular proliferation. The invention also includes a
- method for treating abnormal cellular proliferation, including a malignant tumor, that
. 25 includes the administration of an anti-proliferatively effective amount of a B-D or B-L
nucleoside of the formula () — (XX), or its pharmateﬁﬁcally acceptable salt or prodrug,
optionally in a pharmaceutically acceptable carrier or diluent, optionally in combination or

alternation with another effective anﬁproliferative agent. -

11




Anot her disease with a proliferative conponent is rhessbRmtecatobritis.
Rheumatoid arthritis is generally considered an autoi mmune di sease that is
thought to be 5 associated with activity of autoreactive T cells (See,
e.g., Harris, E. D., Jr., The New Engl and Journal of Medicine, 1990, 322:
1277-1289), and to be caused by autoanti bodi es produced agai nst collagen
and I gE. " her_ di sorders t t can i:ncl ude an abnormal cellul ar
proliferative @o BﬁéﬁF“'? F&ﬁﬁaﬁéﬁﬁﬁ?m%t@?ﬁﬁﬂﬁﬁ@kdaéugé’P%§ﬂ1ratory
di:st r ess migledsidenaf tHeARBSY forinslehemi ¢ heart 10 di sease, post-dialysis
~.syndrone, |eukenia, acquired imune deficiency syndrome, vasculitis, lipid
‘hi'stiocytosis, septic shock and inflamgtion in ggneral. A tumor, also
called a neopl as isga new giroyth of tfissue in ich the | tiplication
. beni roi ®t hat | acks
the properties.£ vasi o i 8 and id uskally unded by a
: | ' at is capable

1. & . al a greater
degree of anaf a (i. efl Terent i of and of their
orientation to}efe anoth axi al wor k) \t hgdn beni gn

~tunors. Approxt,mately 1. h cancer each
'year, 8,000 20 of which Far'e childr&n. An add 4 &, 500,000 Aneri cans die
fromcancer each year in tuhe Unltedlﬁiales al ofe. Prostagg and | ung
~cancers. are the | eading causes of death in nmen while breast and |ung -

cancer are the Ieadlng ath in wogen. is estimted that

cancer-rel eq ‘ t otal anpunt spent

on dlsease ) [ Lo R Y o4 N ' 25

http:// page 2 of
-2, July ) iated with

Fl avi vi ri i gl i f ¢ i s, including

cancer, ' S i L AT i s, it is an .




30 and conposition for the treatnent of a host, i ncl UeH siprerien®dos and
especially humans, wth a disease associated with a Flaviviridae infection
and/ or abnornmally proliferating cells. 10 13 Septenber 2006 WD 03/068162
PCT/ US03/ 04379 It is a particular object of the present_invention to
provide a conpound, nethod and conposition for the treatnent of a host,

i ncludi-ng-animal s and especially humans, infected w th aFlaviviridae
virus. It WSSHlafmmtdaeatly@bqegwbleSauqnesnatlthiaﬁeoamerﬁtpound met hod and conposiition
for .the 5 treatment of a host; including aninals and espeC|aIIy hunans

infected wi tda) RAPALhdlégen @, C{IEIUE ()h% ORS S QRN N ORERE g, 160&

i nvention to provide a conp d and corrf)05| tion“for t treat ment

of a host; i ncpt!r@tﬁar’hjl"&ﬁ'ﬁ‘mll@, Qh@fdémmyoﬁﬂmﬁmchm €Fs andiGEBOCERF, cel | ul ar
lif t t hod
P conhast o1 103%}9&&{13% g%t ment mﬂphos ge};;&et?{fogl'l, QIW&M Bﬂd e

and conposition for t 1nc nimal's a
especial ly hunﬁfﬁrcwﬂwlha%tcﬂﬁ@thMand CH%GWQ&We@cy’ﬁﬁEfMMO\I The

present invent h ) (100, or
its pharmaceutically a?cep ’Ieﬂ’—gglliﬁo ‘S“’E’@Jfﬂfgélgﬁi" méﬁ(?@'(ojf l%uch
conpounds for $usk as XFLOE and€RRCHOH, GOS8, COSRS ICONHY, ICONHR/, 0ONIUg! ongi ng
to the Fl avivi i , j.nvention al so includes a nethod for
treating a Fl agtl{%(lg‘lﬁl @3‘2‘#‘#‘%‘%&% including an HCV infection, that
“includes th tration of an anti-viral. effectlve anount of a RDor
L ! T b Sdegraii fh Foeeonct o S SR S0k, S

accept abl e salNHRT, NRCQ@Hg, opti onal I y i n a pharmaceutically accept abl e
carrier or dil uent optionally in conbination or 20 alternation with

anot her eff Q@t@ﬁ)@%@ﬁé@h@ﬂﬁ%g@%&r r]dr%hl, &Yy a&yf-op (ﬂICGRorLIo%(El eosi de

of the formil'a

cycloatkyl of
(d) Zis O, S or CHy;
(©) R*isF or OH:
(® R’isF or OH; and
@ X" i5.0, 5, NH, NR, CHy, or CHR;

(k) with the proviso for compourd HI that when X is NH; or compound XII when X is
- NHand R is H, then R® is not OH. |

In a second aspect of the present invention, there is provided a p-D compound of
the formula:

or its pharmaceutically acceptable salt or ester thereof. -

13




(rrry - (V) or (MI1) - (X), or its pharnmaceutically at8eagnatier 2006alt or
prodrug thereof; can be used for the treatnent of abnormal cellular
proliferation. The invention also includes a nethod for treating abnor nal
cellular proliferation, including a malignant tunor, that 25 includes the
adm nistration of an antiproliferatively effective amount of a f3-D or P-L
nucl eosi de of It héhiffiesprt of tfd Jregeddihyenton, tites iplpaaviviad e Bt carpopndicept abl e sal t
or prodr Uge s, Qfaial ONal Iy in a pharmaceutically acceptable carrier or diluent,
optionally .in conbination or alternation with another effective

antiproliferative agent. 11 ------- ------ ol3 Sept enber 2006 In a first
aspect of the present invention, there is p OVI ded a R-D or (3-L
nucl eosi de of the general formula: x x X ~RN/ | RR N FFRad/|

FFFMIVVIXXXXX\J\IN/YYNiNO FRaFRaVIquFFF

)

OH H

or its pharmaceutically acceptable salt or ester thereof,

An embodiment may be, a B-D nucleoside of the formﬁla:

Sorits pharmaceuuca]ly acceptable salt or prodmg thereof, is provided for the treatment or
prophylaxis of a Flaviviridae infection, and in particular HCV.

13a




VIITI XX x _. R'60-Y,~ ONFNOO F Ra RuFsdpmmber20de- F F .. R
NV VN FFFF Xvl XVHXVM M XX 12 13 Septenber 2006 or its
pharmaceutically acceptable salt or ester thereof, wherein: (a) Ris H,

hal ogen (F, d, Br, I), OH OR, SH SR, NH2, NHR, NR 2, |ower alkyl of
g -C6, hal ogenated (F, d, Br, 1) lower alkyl of C-C6 such as CF3 and
CH2CH2F, | ower al kenyl of C2-C6 such as CH=CH2, hal ogenated (F, d, Br, 1)
| ower al kenyl of C2-C6 such as CH=cHCI, CH=CHBr and CH=CHI, | ower al kynyl
of C2-06 such Angh ‘E@hOdihﬁvt@@érb&taéﬂLoweO@deOthefom)ulﬁl ower al kynyl of C2- CB,

| ower al koxy of Cl-C6 such as CH2OH and CH2CH20H, CO2H, CO2R , CONH2i
CONHR , CONR 2, CH=CHCO2H, , CH=CHCO2R; (b) X and Y are i ndependent ly. H,

hal ogen, OH, OR, OCH3, SH, SR, S - NH2, NHR , NR 2, CH3;
. _N/
ey
o7 TN
OH

0o

/
H OH
F

.- or its pharmaceutically acceptable salt or prodrug thereof, is provided for the treatment or
~ prophylaxis of a disease associated with abnormal cellular proliferation, and in particular a
malignant tumor.

Yet another embodiment, the nucleoside may be isolated B-D or B-L isomer.
Another embodiment, the nucleosides may be enantiomerically enriched.  Yet another
“embodiment, the nucleosides may be in a enantiomeric mixture in which the desired

. enantiomer is at least 95%, 98% or 99% pure or free of its corresponding enantiomer.

Another embodiment, the nucleoside may have an EC50 (effective cbncentration to
- achieve 50% inhibition) when tested in an appropriate cell-based assay, of less than 15

micromolar, and more particalarly, less than 10 or 5 micromolar.

Specifically, the invention may also include methods for treating or preventing
Flavwmdae infection, mcludmg all members of the Hepacmrus genus (HCV), Pestivirus
- genus (BVDV, CSFYV, BDV), or Flavivirus genus (Dengue virus, Japanese encephalitis
virus group (including West Nile Virus), and Yellow Fever virus); and abnormal celiular
- proliferation, including mahgnant tumors.

- In a fourth aspect of the present invention, there is provided a pharmaceutical
.composition for use in the treatment or prophylaxis of a Flaviviridae infection in a host,
comprising an effective amount of ‘a compound as defined in the first ‘aspect in

combination with a pharmaceutically acceptable carrier.

In a fifth aspéct of the present invention, there is provided a pharmaceutical

- composition for use in the treatment or prophylaxis of a Flaviviridae infection in a host,

comprising an effective amount of a compound as defined in the first aspect, in
combination with a pharmaceutically acceptable_: carrier, and with another effective anti- '

viral agent.
14




(c) each R is independently a hydrogen, acyl, |ower #

| ower cycloalkyl of C-C6; (d) >Z/ ing, S o%/ CH2; (e) Sgteim:él;:mg?%mpr(f)
R3 |$7F or OH and (g) X is O S NH, NR, CH2, or CHR, (h) with t he
proviso for conpound Il that when X is N112 or conpound 30l when X is NH
andRi sH, then R3isnotAL In a second aspect of the present invention, there
is provided a P-D conpound of the formula: NH2 N'~-O HOO OH° H,' F or

i ts phar maceuty, Gakly aé?:@& %@ttﬁ’é)bx%seﬁ@in%n@l‘m aRdr@lis $roAb&O4 pharthdentical - - - - -

--------------- Sept erber 200 t hi,rd
i nvent i orFomperisios fP”s“Sﬁr%\Wedé‘H“%F“ gt B"E%’ﬁ"ﬁﬁt?ﬁ&g ?lhcgu‘?l%‘p?{%lllfeg&ﬁlt Rﬁ prNeisgnt HO
0 comprising an effectlve amount of a compound as defined in the first aspect, in

combination with a pharmaceutically acceptable carrier.

In a seventh aspect of the present invention, there is provided a pharmaceutiéa1
composition for use in the treatment or prophylaxis of abnormal cellular proliferation
comprising an effective amount of a compound as defined in the first aspect, optionally in
a pharmaceutically acceptable carrier, with another effective agent to treat abnormal

cellular proliferation.

‘In an eighth aspect of the present invention, there is provided a pharmaceutical
composition for use in the treatment or prophylaxis of a Flaviviridae virus in a host,
‘comprising an effective amount of a B-D compound as defined in the first or second

aspect of structure:

or its pharmaceutically acceptable salt or ester thereof, together with a pharmaceutically

- acceptable carrier or diluent. -

- In a ninth aspect of the present invention, there is provided a pharmaceutlcal
composition for use in the treatment or prophylaxis of a abnormal cellular proliferation i in
a patient, comprising an effective amount of a B-D compound as defined in the first or

second aspect of structure:




fl-s For its pharmaceutically acceptable salt or est & Sdpeebeo?d06 An

enbodi mrent may be, a R-D nucleoside of the formulaz: NHo g.. OOCHH F
or its pharmaceutically acceptable salt or pfodrug thereof, is provided
for. the treatnment or prophylaxis of a Flaviviridae infection, and in
particular HCV. 13a 13 Septenber 2006 Another enbodi nent may be, a (3-L
nucl eoside of the formula: NH2 N OH OHOH F or its pharmaceutically

ac c e ports praswdceutinallp nowtptabletshie peeter theaeq ogetiedvitlon phdmaceutieallyent or -

prophyl a i‘ﬁ of .a di(ﬁease associated with abnormal cellular proliferation,
and | FOpPRF EUPEE O | gnant tunor. Yet another enbodinent, the

_nhucl eoside may be isolated R-D or R L isoner. Another enbodi nent, the

nucl eosi des may be enantionerically enriched. Yet another _enbodinent, the.
nucl eosi dd8 anigijthpepecholathe peasent drvertios. tpretie peovidad gupbemaceHbcaliesi r ed

composition for use in the treatment or prophylaxis of a Flaviviridae virus in a host,
comprising an effective amount of a B-D compound as defined in the first or second
aspect of structure:

or its pharmaceutically acceptable salt or ester thereof, in combination with one or more other

antivirally effective agents.

In an eleventh aspect of the pfesent invention, there is provided a phan:r_laceutical
composition for use in the treatment or prophylaxis of a abnormal cellular proliferation in
a patient, comprisinig an effective amount of a f-D compound as defined in the first and

second aspect of structure:

or its pharmaceutically acceptable salt or ester thereof, in combination with another effective

agent to treat abnormal cellular proliferation.
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enantioner is at |east 95% 98% or 99% pure or free 0f3gdpfeniRFs@spondi ng
enanti oner. Anot her enbodi nent, the nucl eoside may have an EC50 (effective
concentration to achieve 50% inhibition) when tested in an appropriate

cel | -based assay, of less than 15 nmcronolar, and nore particularly, |ess
than 10 or 5 micronolar. Specifically, the invention nmay al so include

met hods for treating or prevent | n? Fl avt vi r.i da‘ﬁfﬁjl nfecti op i ncI udi ng all

menmbers of the HeBat Wik asngeintisthg HiEsynt iBEsofipn,; therg 1s 6‘5’?&‘}% B% “CsFV,
BDV), or Fl asbmpomidsas@iefiied i (e fig er seca@aspwapmpimmgmuleqiha!b¢epiable s r us gr oup

| udi West F [ 1 ul
E)Ir(r)]fl ?elrg'?l o?{si’r?dlrg'lﬁtﬁ?ff%gm%ﬁadﬁﬁ Pretolﬁrgmrg%gﬁéntwr?ous%e?tﬁ@&spec g?&]t hge oA

present i nvesftilonjriddaerfetosinghoyi ded a pharmaceutical conposition for use
in the treatment or prophylaxis of a Flaviviridae infection in a host,
conprising an effective anoun as .define { fl I st aspect
in conbination v&lt%thgteﬁﬂlaraﬁﬁete‘ef{'ih&a?r%@)é%"@&tb N 1(?%?‘?‘%5? Ps%‘ A&iten
aspect of th@npoesentdefird enthé dirst of kemd as@ctpooyplasnrcentivhlarnereiable |S@fa|
composition fof d%.?emereo lﬁﬁ:‘h o il of 2 fmeB{CQrHéhY kD flleStreRimefk Jr'pRiphytaid dae
i nfection in" @ Ho sgt nprising an e ctive amobunt of a conpound as
defined in tﬁ@@nmﬂoa%‘%@quf%lmé’cﬁﬂ?ﬂ%tl on with a pharnaceutically
acceptabl e carrier, and wi th anot her effective anti- viral agent 14 13
Sept enber 2006 | |xth aspect of the pre n [gtio Haeng 1S
‘provi ded a phar eﬁt OBQ‘TG“%‘oﬁ%SCE i & (r:)ersgiﬁs%%nho% hee Tent or
- prophyl axi s pgfaredeacicaabmpeition hadeﬁpwiﬁbp‘f’@ewhﬂﬁl@rﬂle @%ﬁﬂ?ﬂs‘foﬁﬁmaﬁb"& Fective
amount of a g gg)é%g&q ﬁngﬁﬁé&g}gdﬂ@ the first aspect, in conbination with a
phar maceut i ca Iy acceptable carrier. In a seventh aspect of the present
invention, there is provided a pharmaceutical conposition for use in the
treatnment or prophylaxis of abnormal cellular proliferation conprising an
effective aﬁﬁtﬁmcsedtlmeMcla@sddbm%foﬂmWMt aspect, optionally
in

' (a) ﬂ-D and §-L nucleosides ‘of the general formula (I) - (XX), ot their pharmaceutically

acceptable salts or prodrugs thereof, as described herein;

{b) processes for the preparation of the B-D and $-L nucleosides of the general formula
| (@ - (XX), or their pharmaceuticaily acceptable salts or prodmgs thereof, as
~ described herein;

l4c




a pharmaceutically acceptable carrier, with another eff&ptamber2l§ént to
treat abnornmal cellular proliferation. In an eighth aspect of the present
i nvention, there is provided a pharnaceutical conposition for use in the
treatment or prophylaxis of a Flaviviridae virus in a host, conprising an
effective anount of a (3-D conmpound as defined in the first or second
aspect ofW@&egdéure: 4 Nt32 Q HOO 6H  Hor its BREFW&REMically
acceptabl e salt or ester thereof, together with a pharnaceutically

accept abl &) Cghdim@kuiRh! GdpbSins -ni Nkl eC f.th resent invention,
there is g?ogi ded a phar rlgageut icélg?&%o%?sﬁltsﬁgnﬁuf%?m%s% tﬁ?\gﬁ?@hreat ment or
pr ophyl axi s \éiml a fhndK¥alor d& prapaseutisally ackeptableisalh of prodrag fhatebBita conpri si ng
an eff ecti vepkmBssaitic D i ..o t.he.fixst or second
aspect of st ruct ur e; gﬁHi%c#%EthlgﬁﬁHglu%%@%w&?’é%%?h%gp]{%ge%é‘r’r 006 or its
phar maceut i cJfamjenberraphylptizofediaviviidoe infestiotihehestsf | t ogether with a
pharmaceutically acceptable carrier or diluent. In a tenth aspect of the
present i KV eRtarBaceutict cdompesitiops cwimtistieze Pplaomptemtleaide of abnpa@sial i on for use

in the treat rgnta o -Rmhﬁliévgh&mg.éeuﬁcaﬁgr%y. f:’tiaﬁlég eorin)r(r)cEEg ' gm%.’ ?nost ,

combination with one or more other effective antiviral agent(s), optionally in a

pharmaceutically acceptable carrier or diluent thereof, as described herein, for the

treatment or prophylaxis of a Flaviviridae infection in a host;

10 (e) methods for the treatment or prophylaxis of a Flaviviridae infection in a host
comprising administering an effective amount of a B-D or B-L nucleoside of the
general formula (I) - (XX), or its pharmaceutically acceptabie salt or prodrug thereof,
optionally in a pharmaceutically acceptable carrier or diluent thereof, as described

herein;

15. (D methods for the treatment or prophylaxis of a Flaviviridae infection in a host
comprising administering an effective amount of a $-D or B-L nucleoside of the
general formula (T} - (XX), 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 or diluent thereof, as described

20 herein; ‘

(8) wse of a B-D or B-L nucleoside of the general formula M - XX, or its
pharmacentically acceptable salt or prodrug thereof, optionally in a phannéceutically
acceptable carrier, as described herein, for the treatment or prophylaxis of a
Flaviviridae infection in a host; '

25 (h) use of a B-D or B-L nucleoside of the general formula (I) - (XX), or its
pharniaceutically 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 described herein, for the treatment or prophylaxis of a

Flaviviridae infection in a host;

30 (D use of a B-D or B-L nucleoside of the general formula M - XX), or its
. pharmaceutically acceptable salt or prodrug thereof, optionally in a pharmaceutically

15




conprising an effective amount of a (3-D conpound as debemesberucdehe fir st
or second aspect of structure: 0 3tUO 031 ~H For its .
pharmaceutically acceptable salt or ester thereof, in conbination with one
or nore other antivirally effective agents. In an el eventh aspect of the
present invention, there is provided a pharmaceutical conposition for use
in the tr¥8PMEHE2 or prophyl axis of a abnormal cel | ult&TU§B8F Tt eration in a
patient, conprising an effective amount of a (3-D conpound as defined in
the first angheepsBreRficdshaGkiRl hibmnUnttd Sanultiire dFeQneddn@e i@ Md1 F Or its
pharmaceutical |y acceptable. salt or ester thereof, In conbination with
anot her ef f etfRat orpEwhylaipotpféniiridseinfosian isahosil ar proliferation. 14b 13
Sept ember 2006 In a twelfth aspect of the present invention, there is
provi ded @ u¥e ¥ a $-LofipBdnauciesside fof ribel general Hiornle B orX¥kcwnis aspect, or a

phar maceut | Cglahnacafiei RRpaHE Ak or Hoarkl A8 il BEHERon bP alllGRNUf act ur e of
a nedi canent foract heﬁl!?r eat nent o?r %?op%%zfx?s of avioVi renﬁaglal nfection in
a host . with one or more other effective antiviral agent(s), optionally in a pharmaceutically

acceptable carrier, as described herein, in the manufacture of a medicament for the

treatment or prophylaxis of a Flaviviridae infection in a host;

(k) use of a B-D or B-L nucleoside of the general formula (I) ~ (XX), as described herein,

or its pharmaceutically acceptable salt or prddrug thereof, optionally in a

10 pharmaceutically acceptable carrier or diluent, as described herein, in a medical
therapy, i.e. as antiviral or antitumor/anticancer agent, for example for the treatment

or prophylaxis of a Flaviviridae infections, including hepatitis C infection or

abnormal cellular proliferation, including a malignant tumor, in a host;

(D useofaB-D or f-L mucleoside of the general formula (I) - (XX), as describéd herein,

15 ‘ or its pharmaceutically acceptable salt or prodrug thereof, ie. as antiviral or

antitumor/anticancer agent, in combination or alternation with one or more other

effective therapeutic agent(s), i.e. another antiviral or anﬁﬂnnor/ﬁnti‘cénoer agent,

optionally in a pharméceuﬁcally acceptable carrier or diluent, as described herein, in

a medical therapy, for example for the treatment or prophylaxis of a Flaviviridae

20 infections, including hepafitis C infection or abnormal cellular proliferation,
including 2 malignant tumor, in a host;

(m) pharmaceutical compositions comprising a $-D or B-L nucleoside of the general

formuta () - (XX), or its pharmaceutically acceptable salt or prodrug thereof, in a
pharmaceutically acceptable carrier or diluent thereof, as described herein, for the

25 treatment or prophylaxis of a disease associated with abnormal cellutar proliferation

in a host;

(n) pharmaceutical compositions comprising a -D or B-L nucleoside of the general
formula (I) - (XX), or its pharmaceutically acceptable salt or prodrug thereof, in
combination with one or more other effective antiviral agent(s), optionally in a
30 pharmaceutically acceptable carrier or diluent thereof, as described herein, for the
treatment or prophylaxis of a disease associated with abnormal cellular proliferation
in a host; ' '

16




In a thirteenth aspect of the present invention, thergssgépdmieypated a use of
a conpound as defined in the first or second aspect, or a pharmaceutically
acceptable salt or prodrug thereof, in the manufacture of a medi canent for
the treatnment or prophylaxis of a abnormal cellular proliferation in a
patient. In a fourteenth aspect of the present invention, there is provided
the phamw@géadisxzal conposition as defined above, WREFEFI4Fe dosage unit
contains about 10 ng to about 1 gram of the conpound. The present

hﬂXFQéé?B@i'%%%dﬂ%*ﬁ%‘%ﬁ%ﬁ%%ﬂ 37 Mok BF o WIcR9 B 30 bt el 1y
accept abl e sallular pnlifgsation i afwstchmprisife admindtssiog imbefctive ampunt ofaf-Dpr ocesses for
t he preparatj.on f I €05y | formula

(1) - (XX), dé%%ﬁ%ﬁc{e p ea?fnggg%geltgcla_o ylﬁg.c e ?’é%fi"_"?gﬁ %ﬂgﬁ%a?&%g% ngs t her eof
?s) dﬁSCI’I beedcep@bbusait;orpmdruf@eseﬁpmd}fy I?_GQ&JMI@( ¢ fg@lmﬁﬂfde F@iﬁrUSQg/ 04?7t9h

c) sphar mac QRO Skt kiRABgRMPri sing a (3-D or R-L nucleoside o e
gengral fo?ﬁh#gﬁ%?§r-’?Xﬁf&gogﬁﬁgé pharmaceutically acceptable salt or
prodrug thereof ., i [Qngr t . CE | [E] r .di |l uent
t her eof , “&s rgeglédg? [ %e%e her e?lﬁn?}’?% golp hﬂ%lé‘l‘ X)tc ?e%?%%%?m‘gl?t&g%dﬁ%qogiﬁls of a

Fl avi vi r i daeellidrgodifaation im shostasmprising(adininstesingacefettive abhowbofzdsDt | ons

conpri si ng J3: D - C i de he er QH!' 1) - (XX), or
~its phar macg%t [ %a ﬁg%osidécgpﬁgbéeg&%aﬂ@@% dygr o&jrb?g otrﬁ{esr%%% | n@al onbi nati on
Wi th one or awmpebletsierr wbdrertive, antombinatdn @gbendtioh withphe onabley in a
Perdi . for st ErBECRaRY Geshit ool Y bidieol B BB SRRE L T0n (1
host; 10 ( e)ordidichoitksed,ais d¢stribed haegitnent or prophyl axis of a Flaviviridae
infection in a host conprising adm nistering an effective amount of a (3-D
or f3-L rgclmwosifde b drhBL nucleoside of the general formula (I) - (XX), or its

pharmaceutically acceptable salt or prodrug thereof, optionally in a pharmaceutically

acceptable carrier, as described herein, for the treatment or prophylaxis of a disease

15  associated with abnormal cellular proliferation in a host;

() use of a f-D or B-L nucleoside of the general formula (I) - (XX), or its
pharmaceutically acceptable salt or prodrug thereof, in combination ‘of alternation
with one or more other effective antiviral agent(s), optionally in a pharmaceutically
acceptable carrier, as described herein, for the treatment or prophylaxis of a disease

20 associated with abnormal cellular proliferation in a host;

(s) use of a B-D or B-L nucleoside of the general formula (I) - (XX), or its
pharmaceutically acceptable salt or prodrug thereof, optionally in a pharmaceutically
acceptable carrier, as described herein, in the manufacfure of a medicament for the
freatment or prophylaxis of a disease associated with abnormal ceflular proliferation

25 , in a host; and

() use of a B-D or P-L nucleoside of the general formula (I) - (XX), or its
pharmaceutically acceptable salt or prodrug thereof, in combination or alternation
with oﬁe or more other effective antiviral agent(s), optionally in a pharmaceutically
acceptable carrier, as described herein, in the manufacture of a medicament for the

30 treatment or prophylaxis of a disease associated with abnormal cellular proliferation

in a host.

17




general formula (1) - (XX), or its pharmaceutically aczsgieahtee2aml t or
prodrug thereof, optionally in a pharmaceutically acceptable carrier or

di luent thereof, as described herein; 15 (f) nmethods for the treatnent or
prophyl axis of a Flaviviridae infection in a host conprising admnistering
an effective amount of a J3-D or (3-L nucleoside of the general formula
(1) - (X00396816% s phar maceutical |y acceptabl e sal t PEFUSBSEug t hereof, in
conbi nation or alternation with one or nore other effective antiviral

agent (s), optionally i RSt eptabl e carrier or diluent

t hereof, as described 2 ﬁﬁ@?ggl n, %dF&%bﬁﬁlﬁgg(S- D or (3-L nucl eoside of
the general formula (1) - (XX), or its pharnmaceutically acceptable salt or

prodrug theregf, qptionally in a pharmaceuticall acceptabl.e carrier, as
descri bed herg'ﬂ‘[eqflﬁﬁ 8{6?!@%#8%?%#%%%%%%%@@“&? °’§'_Bef—eﬂ’ Pviri dae

i nf ect i OrHEW RNANBESEd; onlfeeatnitht WEE Geincitubine [De OACHE HOWCRRAR | Uis Ofait he gener al
formula (1) - (XX), or jts_ pharpaceuti cal I}#accept_able salt or prodrug

t her eof , I 0%08%@8&9@%# tor the, reduction 1off GRlulagi A drvels &ibosesmal DNAer ef fect i ve

ant isvi r al e Age TS Jevel® RitbaRl R¥AD B orih deTRESEtcGAlk IACRGARRY @RI e carrier,
as described herein, Tor the treatnent or prophylaxis of a Flaviviridae

i nf ect i oFGAIANASSEL XSHCVHRNASCHE a (3-D or J3-L nucl eoside of the general
formula (1) - (XX), or its pharnaceutically acceptable salt or prodrug
t her eof , opt i Bigalel2yis b graphipdi depiztioe of ihe dbdeydepehSant RdBtpt eftherepR®06 WO

- .03/ 06816 03/.04379 acceptahle carrier,...as, d [ rein, in the
nmanuf act 31(5%%}%8}1 SHERE Vflglrza"?ﬁoé‘ys‘t' woreaytidige %rig’fg‘lﬁg@q’aﬁﬁé ‘of a
Flhavi Vi rimex]ciﬂahfeellibﬁhzﬁﬂaé tontpakkd 36 ﬂle(rh&ucﬁtﬁlec;‘fafelhaar(mD l@:jrells Reithostthi | eglsi de Ff
t he gener or a (1) .- (30Q or | pharmaceutical ly, acceptable salt or
pr ddr ug Deyt CgH‘Fﬂ é‘%‘%ﬂ?"ﬁgt@lﬁ‘ﬁm&‘i‘l lﬂﬁ)e‘i"rf%‘ﬁ%“b ¢ therapeutic fidex AACt
values (A: HCVrDNA AACt; X: HCV-rRNA AACH).

DETAILED DESCRIPTION OF THE INVENTION

The invention is a B-D or B-L nucleoside of the formula (I) - (XX), or its
pharmaceutically acceptable salt or prodrug and the use of such compounds for the

15 treatment of a host infected with a virus belonging to the Flaviviridae family. The
invention also includes a method for treating a Flaviviridae infection, including an HCV
infection, that includes the administration of an anti-viral effective amount of a §-D or p-L
nucleoside of the formula (I) - (XX), or its pharmaceutically acceptable salt or prodrug,
optionally in a pharmaceutically acceptable catrier or diluent, optionally in combination or

20 alternation with another effective antiviral agent.

Aliernatively, a -L nucleoside of the formula (I) — (XX), or its pharmaceutically
acceptable salt or prodrug thereof, can be used for the treatment of abnormal cellular
profiferation. The invention also includes a method for treating abnormal cellular

~ proliferation, including a malignant tumor, that includes the administration of an anti-
25 proliferatively effective amount of a B-L nucleoside of the formula (I} — (XX), or its
pharmaceutically acceptable salt or prodrug, optionally in a pharmaceutically acceptable
carrier or diluent, optionally in combination or alteméﬁon with another effective

aniiproliferative agent.
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5 with one or nore other effective antiviral agent(s) 13epitémtabogs in a
phar maceutically acceptable carrier, as described herein, in the

manuf acture of a nedi canent for the treatnent or prophylaxis of a
Flaviviridae infection in a host; (k) use of a f3-D or R L nucl eosi de of
the general formula (1) - (XX), as described herein, or its

phar macemto wabtdisz accept abl e salt or prodrug thereof PCOPIBOAAI |y in a 10
pharmaceutically acceptable carrier or diluent, as described herein, in a
medi cal ther | . Lvi,ral o apti lant].c ent, for
exanpl e for ?ﬁ%ﬁFﬁgéfﬁgﬁPgﬂ%? %%bgﬁ@#§x$%$%#n§& g%#v@??@%@'l fections,

i ncl udi nfavigpddei itfectiof, inclidingt allomeners ofitha biepasiviroegdnud @GICVprRebtivires at i on,

i ncl udin IRy G P 051, UsS - {3-L
nucleosi%%aEgﬁﬁﬁg gené?al’#g#%ﬁpgu¥ﬁ%$§a%§§f, a§q%%§%%%g%gﬁﬁgéein, 15 or

i ts pharvies gutp GatlidmpWest Plila Mims)szidtYelow Fewd ving); tehé almofmal ¢ellular as anti vi r al
or . antifupor/anii . I n conbination or alternation with one or
nnr% ot ¢ﬁﬁ%§ é%%@@ggﬁﬁgggﬁg%$¥% agent(s), i.e. another antiviral or
antitunnr/anticancetqggent,_ optionall% in a harnaceutica“%y accept abl e
carrier or diteendditicns! erelodiniesbd methas for thentreagenb af PRPIMHBI Ry, for exanple
for the hhfliiRihe HinklRBiLAtlocPhia Shiley biifidfridlo tRbagkLONS, 1 ncl uding

hepatitis C infection or abnormal cellular proliferation, _including a
“mal i gnant phagpeseutically efetiye amoynhyt aghBlondauelpaside oE@ergensiol o @onpri sing a
(3-D or (3nb, HUE! A0ty bRepsGh 3t prolf BitlcRally h acokBifkion @F 1S

pharmaceutical |y ‘acceptable salt or prodrug thereof, in a  pharmaceutically
act®pt abtlemetgny With ore @1 myentoticn aniomal effecives egmKeld amielh I fior the 25
treat ”enf’haﬂﬁacaﬁi&ﬁf}ya{c@%&aﬁle%rﬁr i SRRRE 29 IRAGHA e in\Misl ,%}pﬁéiyaprm cel I ul ar
proliferation in’a host; (n) pharnmaceutical conpositions conprising a (3-D
or (3-L preferaembgdiment, hemapgealdyghumapormula (1) - (XX), or its
pharmaceutically acceptable salt or prodrug thereof, in conbination with
one or nore & otheednitwdinieviethamse ofiaPad onflyb muqlegpide ofihe emerel fprmulp 5 30

phar maceg i g Y. ; l: | ' 601 conhuafi§scr i bed

her ein, ?%re?ﬁ%&uﬁﬁégﬁﬁgﬁfggfQ%%%%ﬁy ég?%£%§£§mﬁggﬁaseugssgciated wth
abhbr mal oxc gicmatienr withodnef asr mptieopther anti-viral effective agent(s), optionally in a

pharmaceutically acceptable carrier or diluent, as disclosed berein, for the treatment or

prophylaxis of a mammal having a virus-associated disorder is provided. In a preferred

embodiment, the mammal is a human.

In an additional embodiment, a method for the treatment or prophylaxis of a

20  mammal having a disorder associated with abnormal cellular proliferation which
- comprises administering to the mammal a pharmaceutically effective amount of a §-D or

p-L nucleoside of the general formula (IXX) - (V) or (VIID) - (X), or its pbarmaceutically
acceptable salt or prodrug optionally in a combination or alternation with one or more

~ other anti-proliferatively effective agent(s), optionally in a pharmaceutically acceptable

25 cérrier or diluent, as disclosed herein, is provided. In a preferred embodiment, the

mammal is a human,

In another embodiment, the use of a B-D or §-L nucleoside of the general formula

@) - (XX), or its pharmaceutically acceptable salt or prodrug thereof, optionally in a
combination or alternation with one or more other anti-proliferatively effective agent(s),

30 optionally in a pharmaceutically acceptable carrier or diluent, as disclosed herein, for the
treatment or prophylaxis of 2 mammal having a disorder associated with abnormal cellular

proliferation is prqvided. In a preferred embodiment, the mammal is a human,
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in a host; 16 13 Septenber 2006 WO 03/068162 PCT/ USO33 8ideifber adosnet hods
for the treatnent or prophylaxis of a disease associated w th abnornal
cellular proliferation in a host conprising adm nistering an effective
anount of a (3-D or R-L nucleoside of the general formula (1) - (XX), or
its pharmaceutically acceptable salt or prodrug thereof, optionally in a
phar maceYQ 8468192 acceptable carrier 5 or diluent t REFEYPO43Z descri bed
herein; (p) nmethods for the treatnent or prophylaxis of a disease
associated with abnormal cellular proliferation in a host conprising

adm nistering an effective anmount of a (3 D or (3-L nucleoside of the
general fornmpa jq(ﬁﬁ,)zg} is6.a e salt or
prodrug thereof ﬁﬁwréo |ne§tt?%nda%r%ea terna EP% T %&?ﬂgan%%e 10 ot her
ef f ect i vEcrgHe |VWSr§PuPa@¥@ﬂBU€§’)mS Hoengue yins ppe RL Bﬂr@hmmmtl Baliguy accept abl e
carrier & (3-Dor (3-L
nucl eosi de ot?ﬁe{yhgj}g%%&%gg%%?ﬁu%% &e%&g&%ﬁ?h&s Et(r&}) (Aﬁ%r rracéutl cally
accept ablapangss @ncephaMSOurtﬁgK@qkebt@efmapK¢m¢ [virus, dugjip MmFSn%mlﬂ cally
accept ab d i r prophyl axi s
of o u g Al T BN RIS uy SR ik BRI e D P Y ot
(r) use b&leéfum),*.beé@ode@,wwsmp,etb%wr@vo virns erpapdApdi virey, Rid Broge ) - (XX), or
(It PhatsRoeihyCatdy uB SRSRL AR B! TRI B UOReL f(gcmsb ombi nation or
alternation. wth orne or nore ective anti VI gent

opt i onal PAeerhalitis Vgl the Ealaniyodns youm&g@p!aétnnes grawr4ng the %owé‘s‘@r i bed her ei n,

fofgt he n f th abnormal
ceF(I] ul arm#&?er}%&oﬂaﬁ o%%c\m% V]%l use %’fsﬁm %ngﬁ (%Wcl eosi de of
t he gene%? 1 {igelydingBYDY), Pestiviz type 2 (inplgdmg)Hgg m@wmmqmmm able salt or
prodrug QIB@ B?ﬁﬁlud}ﬂéjﬁbﬁ%1ge¥se'ﬂ E%@fvﬂ&ée i%c %mﬁ 9]%1%% ébv'n%s carrier, as

descri bed herein, nanufac ure o
(HCV), which is composed of many clades, types and subtypes.

i5 L Disorders Characterized by Abnormal Cellular Proliferation

Non-limiting examples of proliferative disorders that can be treated and/or imaged
with a compound or composition of the present invention inchide those in Table 1, as well
as any others listed or described in the Background of the Invention or otherwise in the

specification,
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treatnent or prophylaxis of a di sease associated wi thiabeaeme 20l | ul ar
proliferation 25 in a host; and (t) use of a R D or (3-L nucl eoside of the
general formula (1) - (MO, or its pharmaceutically acceptable salt or
prodrug thereof, in conmbination or alternation wth one or nore other
effective antiviral agent(s), optionally in a pharmaceutically acceptable
carrier, VR8s i bed herein, in the manufacture of Pa"W#P8Rnent for the 30
treatment or prophylaxis of a disease associated with abnornmal cellular
proliferation in a host. 17 13 Sepjghaber 2006 WO 03/068162 PCTI US03/ 04379
BRI EF DESCRI PTI ON OF THE FI GURES Figure 1 is a graphical depiction of the

dose- deper oF edu om0 T E o3 I.‘v ENA-based 0 oot nent wWith
Genci t abi ne B SRE™ for{ HOV RNA) . Thi sP¥%4* %88 uct i on was conpared to the
reducti on : ONA L eve ' —DNAT O RNA | evel s

1. O Ul a B\ ., ©) [T DOSOIMB c Ul d

(ri bosofBFRIGKEEh obt af ORI @HESH AUEVRIEF RS RREE SRS | HOV- r DNA
AACL; X3 HCV-T1 RNA AAQY) | anbgegitdl éveeréad) vty eaoimbdapus dapiiadd skin of t pe .
e s Il (LA ST B Rt Bl
conpared to the reductiofmdtiis &khiotea buchbifseb@ibelc kerbsieadlenl 10 DNA) or
cellulafr RNA | evels (rit1<os mal F to.ohtai.n. the therapeutic i hdex AACt
“val ues (A HCV-r DNA AAQHS .1814@%5%0%@\%@ eﬁaﬁﬁ‘sﬁ%ﬁfl&ﬂ ON OF THE
I NVENTI ON The i nvent i on ihdudingpBetb-imiucdd3kih agitig; keatesistolliofladishiesldids rul a (1) -
(XX), of its pharnace tigally acceptabl e salt or prodrug and the use of
such cofpounds for theﬂ"i1 treatnment of a host infected with a yirus

bel ongihg to the FlaviVigidae famly . The inventjon.,also includes a nmethod
for treating a Flavivir i%%pglyllg}ﬁlf %%afnls%(ﬁl,md‘ll}ﬁrg'aﬁ |’Eeg‘:]d{ cﬁ’ﬂa}qﬁd{?ﬁm ? Elcanus’

keratitis, contact dermatitis, eczema, urticaria, pruritus,

hidradenitis, acne inversa

Cardiovascular ‘Hypertension, vasculo-occlusive diseases including
Atherosclerosis, thrombosis and restenosis after angioplasty;
acufe coronary syndromes such as unstable angina, myocardial
infarction, ischemic and non-ischemic cardiomyopathies, post-MI
cardiomyopathy and myocardial fibrosis, substance-induced |

cardiomyopathy.

Endocrine Insulin resistant states including obesity, diabetes mellitus (types
1 & 2), diabetic retinopathy, macular degeneration associated
with diabetes, gestational diabetes, impaired glucose tolerance,
polycystic avarian syndrome; osteoporosis, osteopenia,
accelerated aging of tissues and organs including Werner’s

syndrome.

Urogenital Endometriosis, benign prostatic hyperplasia, leiomyoma,
' Polycystic kidney disease, diabetic nephropathy.

Pulmonary Asthma, chropic obstructive pulmonary disease (COPD), reactive
Airway disease, pulmonary fibrosis, pulmonary hypertension.
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infection, that includes the adm nistration of an anti3gepéhbeebdmcti ve
anount of a RRD or (3-L nucleoside of the formula (I) - (XX), or its
pharmaceutically acceptable salt or prodrug, optionally in a
pharmaceutically acceptable carrier or diluent, optionally in conbination
or 20 alternation with another effective antiviral agent. Alternatively, a
R-L nucl &Y393@881¥ the forrmula (1) - (XX), or its phZfKH¥&MTcal |y
acceptabl e salt or prodrug thereof, can be used for the treatnent of

abnor nmal cetﬁékgr rorfferation. The Lnvenion alrso rnctudes a)net hod for
treating abno nawﬂ%gllu ar proliferat?hﬁ?yfﬁ%ﬁﬁﬁing a malignant tunor,

aount AT BeR R SR BT BREAE R o AL 7 7o P11t e
phar maceutical |l y accept alhhemnmblt/dimasep%jogtenjgssmdqonie,csmaidﬁy sdlanosis,
phar macgutical |y accept . i i - opti.onally in ¢onbination
or alternnation with ano?ﬂggmgﬁgéé%ﬁégg%gﬁ%%%ggﬁpSé@%?&?% agent. {18 13

Sept enbgr 2006 WO 03/ 0pPeBRIIERCTdISORiE4SiFEve Spbritisf psowddtic ythritibe i hvent i on

al so i ngl udes net hods f%ﬁnﬁgﬁ%%lng or preventing Flaviviridae {nfection,
including all menbers of 't paci virus genus (HCV), Pestiviru genus

(BVDV, Cohy, BDV), or F 3 ] ( I X anese encephalitis
Vi rus groupr(including d%%?%kﬁﬁga%ﬁgﬁéffﬁgﬁg.$e%fbmﬁ%£%lrevirus ; and

~abnormalf cellular 5 prpiyhdremati on, including malignant tunors.]ln an
addi t i ohal—enbodi-rent; ret-hodfor the-treatnent—orprophylaxis of a
manmmal having a virus-associ ated di sorder which conprises admnistering to
the manmal a pharmaceutically effective amount of a D-D or (3-L nucl eoside
of the general formula (1) or its pharmaceutically acceptable salt or
prodrug optignally in a conbination or 10 alternation with one or nore

ot her anti - viloalimging cxamples efgraeplestiy disgpies on analignaneiesatreatahler andiovut i cal | y
accept abliggdodiblel vt @é’on?hﬁdd%?%omﬁ%%ﬁgi éfqiﬁ@%g%mhﬁ\reﬁﬁda, ard BrddiPyhgled. 1N a

;NﬁewegeMmmnmn, e mammal 1s a hu

5 : Table 2

Organ System Malignancy/Cancer type

Skin : Basal cell carcinoma, melanoma, squamous cell carcinoma;

cutancous T cell lymphoma; Kaposi’s sarcoma.

Hematological Acute leukemia, chronic leukemia and myelodysplastic
syndromes.
Urogenital Prostatic, renal and bladder carcinomas, anogenital carcinomas

including cervical, ovarian, uterine, vulvar, vaginal, and those

associated with human papilloma virus infection.

Neurological Gliomas including glioblastomas, astrocytoma, ependymoma,
medulloblastoma, oligodendroma; meningioma, pituitary
adenoma, neuroblastoma, craniopharyngioma.

Gastrointestinal Colon, colorectal, gastric, esophageal, mucocutaneous
carcinomas.
Breast _ Breast cancer including estrogen receptor and progesterone

Receptor positive or negative subtypes, soft tissue tumors.
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I n anot her enbodi nent, the use of a R D or P-L nucl eos3 8eptafiber Redsgener al
formula (1) - (XX), or its pharnaceutically acceptable salt or prodrug
optionally in a conbination 15 or alternation with one or nore other
anti-viral effective agent(s), optionally in a pharnmaceutically acceptable
~carrier or diluent, as disclosed herein, for the treatnment or prophylaxis
of a mamVed03eRé2ng a virus-associ ated di sorder is pPEVVHE™ n a preferred
enbodi nent, the manmal is a human. In an additi onal enbodi nent, a net hod
for the1re fE [, prgpnyraxis—of g —20—nenmat—havi- a—di-serd

IIGVIIIU o Ul ooT—™ r

&V IlulTllnI
associ atd W t E[{]%?bnor mal| cel | ul ar 3}4?1?%‘?“% Paﬁermech conpri ses

adm ni st exiAgat0 the man n uc,ouu ef-fective—ampunt—of a (3-D
or DL hucleoside of trwéagﬁseféﬁsﬂg%rﬁlﬂﬁm ff°P T3, (V) or (VIII) (X), or

its pharpmeguiically adegpi ?fﬁe salt r l%g ﬁ ku.u..a..y...

conbi natj on or alternatijo Sarcoénao ¥ prol i ferjativel y
effective agent(s), opti ohrmﬂﬂoyamomaarhgﬂdam?ﬂme@mi Rahly¥saremept abl e 25 carrier
or dilueht, as discl osechﬁ, 5;%5” is provided. In a preferred enbodi nent,
the manmmal_is a human anct her enbodi nent, the use of a RRDJor (3-L

nucl eosi Oe;rad gener a armacett{i cal | y
accept abl_e saelr[ﬁﬁgl}s pr odf hg[]ﬁmré&fi ﬁogélflpﬁbfgﬁ‘i?h?ﬁ) sjelde: &6 Grssati on or

al ternat|iGpewi th one or eraiirvely effective agent(s),
30 optlanallv in_a phar %&?Q%Qﬁ%fgd%%ég? 3 %’13?%9 -diluent, as

.di scl osed herein, for the treatment or prophylaxis—of—amammat—having a

di sorder associated with abnormal cellular proliferation is provided. In a
preferred enbodi nent, the mamal is a human. 19 13 Septenber 2006 WO
03/068162 PCT/ US03/ 04379 The Fl aviviridaeviruses that can be treated

i ncl ude Fl aviviruses, including the Dengue virus group (Dengue virus,
Dengue virus type 11 Dengue virus type 2, Dengue virus type 3, Dengue
virus type 4), the Japanese encephalitis virus group (Alfuy Virus, 5
Japanese encephalitis virus, Kookaburra virus, Koutango virus, Kunjin
virus, Mirray :
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Val | ey encephalitis virus, St. Louis encephalitis virusSefféiadrpaoed virus,
Usutu virus, West Nile Virus), the Mddoc virus group, the R o Bravo virus
group (Apoi virus, Rio Brovo virus, Saboya virus), the Ntaya virus group,
t he Ti ck-Borne encephalitis group (tick born encephalitis virus), the
Tyul eniy virus group, Uganda S virus group and the Yell ow Fever 10 virus
group; Pe¥@Edelses i ncl udi ng Bovi ne Viral DiarrheaPOUE$8087 BVDV- 2) ,
Pestivirus type | (including BVDV), Pestivirus type 2 (including Hog

Chol era Vilr uQompotnds@sthiedhverfion t YPe 3 (including Border Disease Virus), and
Henaci vi ruses, including hepatitis Cvirus (HCV), which is conposed of
many cl ades, types and subtypes 15 L Di sorders Characterized by Abnornal
Cel | ul ar ProI Ies f proliferative disorders
that can be tl'r[ﬂceg’%gédJl Bﬁ%g?tﬂe nuce i V\ﬁst osiffe of dhgrememl on of the
present % MorXKhncl ude those in Table 1 as well as any others listed
or described in the Background of the Inventl on or otherwise in the
specification. 20 13 Septenber 2006 WO 03/068162 PCT/US03/ 04379 Table 1
Organ Syst em Di sease/ Pat hol ogy Der matol ogi cal Psoriasis (all forns), acne
vul gari s, acne rosacea, common warts, anogenital (venereal) warts, eczenm;
| upus associ ated skin |esions; dernatitides such as seborrheic dermatitis
and solar dermatitis; keratoses such as seborrheic keratosis, senile
~keratosis, actinic keratosis, photo-induced keratosis, skin aging,
including photo-induced skin aging, keratosis follicularis, keloids and
Prophyl axi s agai nst keloid formation; |eukoplakia, |ichen, planus,
keratitis, contact dermatitis, eczemm, urticaria, pruritus,
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hi dradenitis, acne inversa Cardi ovascul ar Hypertensi ons sgseabdrae@cc| usi ve
di seases including Atherosclerosis, thronbosis and restenosis after
angi opl asty; acute coronary syndronmes such as unstabl e angi na, myocardi al
infarction, ischem c and non-ischem c cardi omyopat hi es, post-M

cardi onyopat hy and nyocardi al fibrosis, substance-induced cardionyopathy.
Endocri né¥Q $#96162n resi stant states including obesit PCTHPEBBT%s nel |itus
(types 1 & 2), diabetic retinopathy, nmacul ar degeneration associated wth
di abet es, gestatieonal diabetes, inpaiked glucose tolerance, polycystic
ovari an syndrone/,os eopor S.r osteo enjza, ac eI&rated glmg of tissues

and organs incl Vér;j; syn Ur og 'H I End |03|s beni gn
prostatic hypeg I a ystl ey d& , di abet i ¢
nephr opat hy#~Pul mpnar s , @ oni obstructijve | rong ry di sease
(COPD), reacti Al rwa ease, 0si s nary
hypertension. @1 f------ - 037068162

PCTI US03/ 04379 gan Sys Di seas Connect ti ssue,oints

| mmunol ogi cal eurmat oi drwart hriti sz ioheno
Sj ogren's Syndr , systenlc sclerosis, systémc |upu$ érythenmatosus,
vascul i ti des, EkyI05|ng spondylltlé ostcoafthritis, reactive arthritis,
psoriatic arthrltls f4 bronyal gi a.

AJIB f\D fﬂ /J\JD fﬂ

Z z Z
3 F
B F R F & \ / \
: F F F
XVI Xvll Xvill XX

or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein wherein:
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Qt her Fibrocystic breast disease, fibroadenoma, chronigsépidrhigkigoossyndr one.
Nonl im ting exanpl es of neopl astic di seases or nalignancies treatable

and/ or diagnhosable with a conpound or conposition of the present invention
are listed in Table 2. 5 Table 2 Organ System Mal i gnancy/ Cancer type Skin
Basal cell carcinoma, nelanoma, squamous cell carcinoma, cutaneous T cell

| ynphoma;Wk#6&62 s sarcona. Hematol ogi cal Acute | e BREHIFY38hr oni ¢ | eukeni a
and nyel odyspl astic syndrones. Urogenital Prostatic, renal and bl adder

car ci nonas, ARIGRNalcikn ESECEABA, okﬂsh%ﬂﬁﬁcm*%ﬁ%i, oMl ARe uterine,

vul var, vaglnal and those associ at éd aman Iona V|rus
i nfection. Ne@ﬂ@ﬁcb@ﬁ"&%lﬁte@ﬁ &rds ) froveniakrl 9f G- Comclas&t@msd CHs@Hzﬁcyt oma,

ependynoma,  TRkbkab] Q0 Rua0b CIRAEH Ha e BN L9 fwePlikitid 31V

adenonma, neurobl ast oma cranloph gl ona on
col orectal , g&5frfecsuches GHTEHELICH -ﬁ%@@@@t%‘ﬁﬁﬂglowgaﬂ@n}rhof@a&@mast Br east

cancer | ncl Udm%ﬁl@ Red @CEDBRS eeo rcpositive or
negati ve subtypes, %%tfsgﬁe tu@olgggamﬁ%gé gsfjn)e @g&g%@ 03/ 068162

PCT/ US03/ 04379“"@)3@:9{2 Qlisand R HQfhafesH: GhBaCANHhe CONBRASEGNR S, Met ast ases
resul ting from&bﬁcog@,@fp@moﬂ’sml et al

(b) X and Y are independently H, halogen, OH, OR’, OCHj, SH, SR’, SCHa, NH;,
NHR’, NR’,, CH3;

10 (c) each R’ is independently a hydrogen, acyl, lower alkyl of C;-Cg or lower
cycloalkyl of C;-Cg;

(d) Zis O, S or CHy;
() R*is F or OH;
® R*isFor OH; and
15 (g) X’ is O, S, NH, NR’, CH;, or CHR”;

(h) with the proviso for compound II that when X is N, or compound XII when X is
NH and R is H, then R? is not OH.

In one embodiment, the fluorinated derivatives are preferred.
In another embodiment, the gem-difluoro-nucleosides are preferred.

20 In an important embodiment, none of the aspects of the invention include
gemcitabine (B-D-2°,2°-difuoro-2’deoxycytidine).

In yet another embodiment, the 2’-(fluoromethylidene) and/or 3°-
(fluoromethylidene) nucleosides, the vinylogous analogs of 2’-fluoro-2’-deoxy

nuclebsides, are preferred. In particular, E configuration is preferred.

25 The present invention provides a B-D or §-L nucleosides of the formula (I) — (XX),
~ orits pharmaceuﬁcally acceptable salt or prodrug and the use of such compounds for the
treatment of a host infected with a virus belonging to the Flaviviridae family, as well as B-

L nucleoside of the formula (I) —- (XX), or its pharmaceutically acceptable salt or prodiug
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Cst eogeni ¢ sarcoma, malignant fibrou histeocytoma, -chegéitasizregrs,
rhabdonmyosarcoma, |eionyosarcoma, nyeloma. Diffuse Tunors Lynphona
(non- Hodgkin's or Hodgkin's), sickle cell anema. Oher Angionata,
angi ogenesi s associated with the neoplasns. 23 13 Septenber 2006 WO

03/ 068162 PCT/ US03/04379 I11. Compounds of the Invention In one enbodi nent,
t he nucl 8¥%939e81$2s a R-D or (3-L nucl eosi de of the g&REFEPYM3Hrnula (1) -
(XX): 24 =wmmm mmmmmeieas oo oo 13 Sept enber 2006 WO 03/ 068162

PCTI USO3/ @43k hna e bsotor¥ict ¢ R%d?@n@gs i e Moy o By el O HO HO 2 2

ZZ FFR3F3
prohferatlon

In yet another particular embodiment of the present invention, a B-D nucleoside of
the formula:

HO.

or its pharmaceutically acceptable salt or prodrug thereof, is provided for the treatment or
prophylaxis of a Flaviviridae infection, and in particular HCV.

In yet another particular embodiment of the present invention, a B-L nucleoside of
the formula:

NH,

N -
O)\N

OH

J

H 0"
10 ¥

or its pharmaceutically acceptable salt or prodrug thereof, is provided for the treatment or
prophylaxis of a disease associated with abnormal cellular proliferation, and in particular a
malignant tamor.

w
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0 03/068162 PCT/US03/04379

In yet another particular embodiment of the present invention, a B-D nucleoside of
the formula:

o

Cr

N
HO.

A

OH H
F

_ or its pharmaceutically acceptable salt or prodrug thereof, is provided for the treatment or
5 prophylaxis of a Flaviviridae infection, and in particular HCV.

In yet another particular embodiment of the present invention, a B-L nucleoside of
the formula:

OH

H OH

or its pharmaceutically acceptable salt or prodrug thereof, is provided for the treatment or
10 prophylaxis of a disease associated with abnormal cellular proliferation, and in particular a

malignant tumor.

In yet another embodiment, the nucleoside is a B-D or B-L nucleoside of the
general formula (T) - (XX):

28




FFEFFFXVI XVII XVIIl XIX XX or its pharmaceuticall y3 segenieabdas salt or
prodrug thereof, or its use as further described herein wherein: 25 13
Sept enber 2006 WO 03/068162 PCT/ US03/04379 (a) Ris H halogen (F, d, Br,
1), OH OR, SH SR, NH2, NHR, NR 2, lower alkyl of C-C6, hal ogenated
(F, d, Br, 1) lower alkyl of O-C6 such as CF3 and CH2CH2F, | ower al kenyl
of C2- Co V&€ CH-CH2, hal ogenated (F, d, Br, |)PCHUS0HEIkenyl of C2-C6
such as CH=CHCl, CH=CHBr and CH=CHI, |ower al kenyl of C2-C6 such 5 as C CH,

hal ogenat ed (F, , Br, 1) jower al kypyl of C2-£6 , Iovver al koxy of C1-C6
such as CH2OH angd/ QCHZO-l/ CQRH, CO2R , F‘CC]\IHZ R.2, CH=CHCOZH,
CH=CHOO2R ; (b) X dnd Y afe |ndepe &nt y H, X , OCH3, SH,
SR, SCH3, NH R, " CH3; (£) eac |s mt}ége dently a

hydr ogen, werrnoal kyl | of C6 pr |lg ycIQaI tof A-C6; (d) Z
is 0, Sor e) R2|i or )R3isFor OH; 15 (g) X is O,

S, NH, NR,
is NH2 or
enbodi nent
enbodi nment, the gemdifl uoro-nucl eosifdes are ref erredr
enbodl ment, nonk of the aSpects of the |nvent Yon i ncl ud¥

fD fﬂ fﬁ fD ﬁﬂ

or CHRY; ) wit provifso for co nd 11 that when X

0 I'n an inportant

\>

R F

XVI

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein, wherein R is H.
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gencti tabi ne (0-D-2', 2" -difuoro-2' deoxycytidine). In yessgnéhteromrbodi nent,
the 2'-(fluoronethylidene) and/or 3'- (fluoronethylidene) nucl eosides, the
vinyl ogous anal ogs of 2'-fluoro-2'-deoxy nucleosides, are preferred. In
particular, E configuration is preferred. 25 The present invention provides
a (3-D or P-L nucleosides of the formula (1) - (XX), or its

phar mace W 83468192 accept abl e salt or prodrug and the BGEESBO43EUch conpounds
for the treatnment of a host infected with a virus belonging to the

Flavi vi ri dae famd Yo asenel] - L el epsi fothe formula (1) - (XX,
or its phar m%%ﬁ%%aﬁgidﬂ%b%@ﬁﬁgéldg E’fﬁ z{wgr&gr&oﬂ%?lﬁ% de Qg&f’ ge%? rQT_J -------- 13
Sept enberforpebdl) - GOK0S /1S BB ERTIINISEPIaDK 33 plodrug difereofordts bie@s use of such

COMPOUNG Pl Ml flech ot bISAL RERS, iy abnor mal cel | ular

proliferation. I'nyet another par ar odi nent of the present
or 115 phar nabdlF e SPEPREE R b e A o BLOHF R Rbr eof . i 5 pr ol ded for
t he 5t r eattiegeheral formpla]) R X &)or $ts parrfeckubiaaliy\abdep@Ble sdliek ect i on, and in
ovent | ook beriol o el e Pt marEn R, L
In another embodiment, the nucleoside is a B-D or p-L nucleoside of

the general formula (I) - (XX) or its phatmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein R is OR”.

10 In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein R is SH.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (I) - (XX) or its pharmaceutically acceptable salt or
15 prodrug thereof or its use as further described herein, wherein R is SR’.

In another embodiment, the nucleoside is 2 §-D or B-L nucleoside of |
the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein R is NEH,.

In another embodiment, the nucleoside is a f-D or B-L nucleoside of
20 the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein , wherein R is NHR'.

In another embodiment, the nucleoside is a $-D or B-L nucleoside of
the general formula (T) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein R is NR’s.

25 In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (1) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein R is lower
alkyl of C1-Ce. | |
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' ' @det or
NO NOH 0 HOH 10 F or its pharnaceutically acesgépdmieer 2 _
g%gdrug thereof, is provided for the treatnment or prophylaxis of a disease

. : : . oul ar a
[ d with abnormal cellular proliferation, and in particu
?r;IS?SIngﬁlte tunor. 27 13 Septenber 2006 WO 03/068162 PCT/ US03/04379 I n yet

| eosi de of"
cul ar enbodi nent of the present invention, a -D nuc
?Egtpg£n55é£§W¥unu O HO40HH F or its pharnaceutlCQCPQN%@@ébtable salt or
prodrug thereof, is provided for the treatnent or 5 prophylaxis of a

t .anot her particul ar
Fl avi viri dae gl dibodials, honddah eyl g I .
enbodlnen of the presgnt i nvention, & ?CF nué?gg%fdﬁ of the formula: O
HN | the ggueral formula (I) - (XX) or its phannaceuhcally acceptable salt or
prodrug thereof or its use as firther described herein, wherein R is

halogenated (F, C1, Br, I) lower alkyl of C,-Cg including CF; and CH,CH,F.

5 In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (1) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein R is lower
atkenyl of C;-Cs including CH=CHCI, CH=CHBr and CH=CHL.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of
10 the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein R is lower
alkynyl of C-Cs including C=CH.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general fofmula (D - (XX) or its pharmaceutically acceptable salt or
15 - prodrug thereof or its use as further described herein, wherein R is
halogenated (F, Cl, Br, I} lower atkynyl of C5-Cs.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further deseribed herein, wherein R is lower

20 alkoxy of C;-Cg including CH,0H and CH,CH,OH.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (I) - (XX) or its pharmaceutically acceptable salt or

prodrug thereof or its use as further described herein, wherein R is CO,H.

In another embodiment, the nucleoside is B-D or B-L nucleoside of
25 the general formula (I) - (XX) or its pharmacentically acceptable salt or
' prodrug thereof or its use as further desctibed herein, wherein R is CO,R’.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of
~ the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein R is CONH
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O HOH For its pharmaceutically acceptable salt oripsqtémigrduer eof, is
provided for the treatment or 10 prophylaxis of a disease associated wth
abnormal cellular proliferation, and in particular a malignant tunor. In
yet anot her enbodi nent, the nucleoside is a (3-D or R L nucl eoside of the
general formula (1) - (XX): 28 13 Septenber 2006 WO 03/068162

PCT/ USO3MuBMes162 x x X X NI RRI RI RN | R OPRI/BSOROE N O' N H HO HO
HOHO 2272272272 FF3F3FR3/ R/ \ FFFF I Il 1l IVYy X X X X X

N~ N TN by oy errmadij}éerw, e lhllcl\éos!i\!ie\{s a'a.\b-B o\r(B—N nut@os'fc@o'f‘o HO HO

the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein R is
CONHR’.

5 In another embodiment, the nucleoside is a -D or -L nucleoside of
the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein , wherein R is CONR?,,

In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (I} - (XX) or its pharmaceutically acceptable salt or
10 prodrug thereof or its use as further described herein, wherein R is
CH=CHCO,H.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of the general
formula (T) - (XX) or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein , wherein R is CH=CHCO,R’.

15 In another embodiment, the nucleoside is a $-I or B-L nucleoside of
 the general formula (T) - (XX) or its pharmaceutically acceptable salt or
' prodrug thereof or its use as further described herein, wherein X and Y are
H

In another embodiment, the nucleoside is a B-D or B-L nucleoside of the general
20 formula (I) - (XX) or its pharmaceutically acceptable salt or prodrug thereof or its use as
- further described herein, wherein X and Y are halogen,

In another embodiment, the nucleoside is a B-D or B-L nucleoside of the generat
formula (I) - (XX)) or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein, wherein X and Y are OR”.

25 " Inanother embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein X and Y are
OCHs.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of

.30 the general formuta (I) - (XX) or its pharmaceutically acceptable salt or -
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prodrug thereof or its use as further described herein, wherein X and Y are
SH.

In another embodiment, the ﬁucleoside is a B-D or B-L nucleoside of
the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein X and Y are
SR’

In another embodiment, the nucleoside is a B-D or B-L nucleoside of the general
formula (I) - (XX) or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein , wherein X and Y are SCHs.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of the general
formula (I) - (CX) or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein, wherein X and Y are NH;.

In another emhodiment, the mucleoside is a B-D or B-L nucleoside of

 the general formula (T) - (XX) or its pharmaceuticaily acceptable salt or

prodrug thereof or its use as further described herein, wherein X and Y are
NHR’.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (I) ~ GOX) or its pharmaceutically acceptable salt or

prodrug thereof or its use as further described herein, wherein X and Y are
NR?,.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (I) - (3X) or its pharmaceutically acceptable salt or

prodrug thereof or its use as further described herein, wherein X and Y are
CH,.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of the general
formula () - (XX) or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein, wherein each R’ is independently is hydrogen.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of

the general formula (I) - (XX) or its pharmaceutically acceptable salt or
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or its pharmaceutically acceptable salt or prodrug thesseﬁte;ﬁmerizmmv\%se as
further described herein, wherein Ris H 29 13 Septenber .2306. (3-D or
03/ 068162 PCT/ uS03/ 04379 I n anot her enbo?l ;rent,(x';(;le nuic![ gogkafn:alieﬁti oy
- | eoside of the general fornula (1) - or _ _
ggcléptn;glg salt or prod?ug thereof or its use as further described hereldn,
wher ei n Wo&ab0gen (F, G, Br, 1). In another enb®dI/H¥437% he nucl eosi de
is a (3-Dor (3-L nucleoside of 5 the general forn}JIa (ilgs-ugéX)asogulrtﬁer
i naceulbrbdregﬂlweﬁ&ﬁ%am%ﬂ%ghg&rﬂ{e%h%%%%hégmtgﬁﬁ i(zﬁ’re(r)\{ t he nucl eoside is
i herei n erein , (
ge?grbbg?’m‘aePﬁn%ﬁ%@II@%F]H@@pl'ci-he gener al forrrulha (1]2 - (?(i() 8;el ;Z Curthar
tically acceptable salt or prodrug thereof or its
8222??(623 her @%Pthww edimerR thesnuCiRbsideiOa - @ POIdAEkosaiFBOdi MENt, t he

[ i i de. t he, general formula (1) - (XX) or
ey %geﬁeﬂﬁi—m%a égsgig’togg?%ﬁglﬁ%cg‘%&%{yaﬁ?eﬂﬁ"lgéahtoﬁereof or its use as
:‘Lftsﬁgfr %édg‘gtlb%%fhémmsﬁmﬂwr@buﬁbEHh@ei@b&herhiﬁe@ﬁ@ her enbodi rant 1 '; he 0%

i i - i f the general formula -
glrjc! tegs:oﬁg(}elr)r%lg%g??%% ;?Iogjg%llg;f)ggg‘lf'goggﬂte gr 15 prgdr ug thereof or itshuse as

| i j i s SR . In another enbodi nent, the
nucl eosi de. T omanatae?BEdpent BE Eeuesle i B 5L naclgedoriibe fromaLl & (1) (XX or
n - -
i ts phar dersgltd) e XX)yor dcpiapiabiieasakdep@bie saWoP?;B&ﬂ-Q {hﬁ&%ﬁm or its use as
h gggﬁg ' erein. wherein R1s NH2. 1n another: enbsdi ment, the
I\ﬂ(r:lt Qg;i e |éde§3%g§{}ﬁe&wb§‘?lﬂ%ﬁ%e1 eosi de of 20 the general forrr:cjl a (I% -
i hereof or its use
its armaceutically acceptable salt or prodrug t _
21:5] u(r){ her d@geﬁ‘q é?)ml}’f’é’rn&“h%emoé@_hlsﬁBrlf?oﬂ\fﬂ-Rnucidoﬂid@dfﬁid”g@ﬂerﬁﬁbodl ment, the
nucl eosi fembia (3- () ler ﬂd’ph%n{acéﬁﬂ&iu? g§‘3|‘3lsjf991‘30 salt or prodrug thereof or its use as

further described herein, wherein Z is S.

In another embodiment, the nuéleosidc is a B-D or B-L nucleoside of

the general formula (1) - (XX) or its pharmaceutically acceptable salt or
15 prodrug thereof or its use as further described herein, wherein Z is CH,.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of the general

formula (I) - (XX) or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein, wherein R?is F.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of the general

20 formula (I) - (XX) or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein, wherein R? is OH

In another embodiment, the nucleoside is a B-D or B-L nucleoside of

the general férmula D - XX) orits pharmaceutically acceptable salt or
prodrug thereof or its use as firther described herein, wherein R? is F,

25 In another embodiment, the nucleoside is a B-D or B-L nucleoside of
the general formula (1) - (XX) or its pharmaceutically acceptable salt or
- prodrug thereof or its use as forther deseribed herein, wherein R* is OH,

34




the general formula (1) - (XX) or its pharnaceutical |l y3genepteabboms salt or
prodrug thereof or its use as further described herein, wherein Ris NR 2.
25 I'n anot her enbodi nent, the nucleoside is a (3-D or R-L nucl eoside of
the general fornmula (1) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein Ris |ower
al kyl of WQB@B16230 13 Sept enmber 2006 WO 03/ 068162 PBEFPWHOHET04379 |In

anot her enbodi nent, the nucleoside is a (3-D or (3-L nucl eoside of the

general for mulmantthgr embbdfeintOhe hulof eeuki-cally.acceptabl e salt or
prodrug thereof or its use. as.efur?iﬁdél'?“o@?c#m’en Cfﬁésl’%ioﬁ, wherein Ris
hal ogenat BusPeEal fesmulagh) - (XX) erétnpbarmickyticallyfac@ptalls sile| udi ng CF3 and CH2CH2F.

51n anotﬂmhug&mgaﬁbﬁesmsea%ﬁ%epwéﬁgiﬂeg%a@ar?%}%é%@r (3-L nucl eoside of the

general formula (1) - (XX) or 1ts phar acceptabl e salt or
prodrug ther egfanGifer! rt her crjibed herein, wherein Ris |ower
~ al kenyl of -6 ieﬁg{nﬁ%"lﬁﬁ‘g“*%iﬁ—?:‘[‘}ﬁfff%h%&ﬁﬂjﬁ%fb' dyclessiderf . |1 n anot her
enbodi ner‘?’él“;getl?ﬁéfmlaéﬁsm@drﬁsma(r&caﬁeﬂly(a&eyamygahte,@si de of 10 the general
formul a (plddmie el ' armaceuti cally acceptable salt or prodrug
plodrug orq{su#%ﬁ%t er c?@cgg?qtlﬁ’?él” FeR X Stherein Ris |ower al kynyl

t hereof or its use as
of C2-C6 includj C=CH. 1 n _another enbodi nent the nucleoside is a (3-D or
(3-L nucl eosi %gﬁ(gl?ere %’g“@f@ﬁé]?eé’l“d?‘ﬁﬁﬁﬁla&“]? Py B-L npolegpideef i t s phar maceutical |y
~accept ablth gererdl foomuld §) pOOGod Bs $HRAEQE DY adck further described

' : cc?’,a Céﬁaﬁfﬁs t?%wer al kynyl of C2-C6. In

herein, i,N i s hal nated (F, )
anot her g%géugimﬁ%e%?m?ﬂ%aﬁﬁ%&@&ﬁ&@i@”@d@@l@?{’I(SML nucl eoside of the
gengral formua (I) -, (XX) or its pharmaceutically acceptable salt or
g miu anocther embodiment, the nucleoside is a p-D or B-L nucleoside of
the general formula (I) - (XX) or its pharmaceutically acceptable salt or

prodrug thereof or its use as further described herein, wherein X’ is NR’.

In another embodiment, the mucleoside is a B-D or 8-L nucleoside of
the general formula (I) - (XX) or its pharmaceutically acceptable salt or
15 prodrug thereof or its use as further described herein, wherein X* is CH,.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of

- the general formula (I) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as firther described herein, wherein X’ is CHR”,

In another embodiment, the nucleoside js a B-D or B-L nucleoside of
20 the general formula (1) - (XX) or its pharmaceutically acceptable salt or

prodrug thereof or its use as further described herein, wherein: R is halogen;
Xand Y are NHz.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of

| the general formula (T) - (XX) or its pharmaceutically acceptable salt or
25 prodrug thereof or its use as further described herein, wherein: R is halogen;
Zis O; and R? is OH.

In another embodiment, the nucleoside is a B-D or B-L nucleoside of

- the general formula (1) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein: R is alkyl; Z
30 is 0; and R is OH, -
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prodrug thereof or its use as further described herein3sghanmiraod® i s | ower
20 al koxy of C1-C6 including CH2OH and CH2CH2COH. I n anot her enbodi nent, the
nucl eoside is a (3-D or RL nucleoside of the general formula (1) - (XX
or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein, wherein Ris CO2H 1In another enbodi nent, the
nucl eosi O PR6T 3. D or (3-L nucl eoside of 25 the JEREPEMF%rmula (1) -

(XX) or its pharnmaceutically acceptable salt or prodrug thereof or its use

as further dedcaothednibodifim, tha¥iBlaidd i -5 B2 1apot her enbodi ment, the
nucl eosi dtﬁe ies @}53'@ r éS-L,nucI eosilpIeBofo%tZIh%mlSlé@ﬁ%%gl formula (1) - (XX)
or its pharfaceut (ﬁv & ¢ Bisrmpacsicallsrcceppblodaltny t hereof or its use as
further destugthecfberaishas WRRF ®RkRibR: hese; N AT 13

Sept enbero 200540 031 068162 PCT/ USO3/ i et R oz - ment, the
nucleosid% IS 8 D% Y3- L nucl eoside of the general fornula (1) - (XX) or

its pharmaceutically acceptable salt or prodrug thereof or its use as
f ur ther descr [A7eether sppdimeng ikernsileoside s B-DONBIR nuclBosidd ofnot her embodi nent

t he nucl ef@allfSmm] -_BQ?)' -1 _nucl.egsi de of he general fornula (1) -
(XX) or ia?:gephar mcggtﬁi ca Io;l;{tg cepatéé’bhfag%?ﬁﬁ?m@?s”a‘ﬁodr ug thereof or its use

as f urt h@Fodpigdbarsoberdtsives asifinthendeseribédrheRin, sh@ER R alkypxanot her embodi nent
the nucl easvde Nis; R §eL or (3-L nucleoside of the general fornula (1) -
(XX) or its pharnaceutically acceptable salt or 10 prodrug thereof or its

use as furthey descri herein erein Ris CH=CHCO2H. |n anot her
enbodi nent , telhe nuegfﬁég‘%fq%eggf@nﬁd@?%&aﬁﬂ?Erﬁrﬁép‘é%ﬁ@@f of the general
10 the general formula (T) - (XX) or its pharmaceutically acceptable salt or

prodrug thereof or its use as further described herein, wherein R is halogen;
R’is OH; Zis O; and R¥ is .

In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:

HG

15 FF

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a B-D or B-L
20 . nucleoside of the formula:
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formula (1) - (XX) or its pharmaceutically acceptabl e 13&khte@ber®00sir ug
thereof or its use as further described herein, wherein Ris CH-CHCO2R
15 I n anot her enbodi nent, the nucleoside is a (3-D or R L nucl eosi de of
the general fornmula (1) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as fir ther described herein, wherein X and Y
are H IWOU8ter enbodi ment, the nucleoside is a ®§TBSGR4E | nucl eosi de
of the general 20 formula (1) - ()X) or its pharnaceutically acceptable
salt or prodrug thereof or its usewgs further described herein, wherein X
and Y are hal ogen. In another enbodinent, the nucleoside is a RRD or (i-L
nucl eosi de of the general formyl ) - (3X) or its pharnaceutically
acceptable salt or prodrug therepf of its use as further described herein,
wherein X and Y are OR . 25 quﬁﬁq& r enbodi nent, the nucleoside is a (3-D
eneralfformula (1) - (X)) or its

It o prodrug thereof or its use as further

re OCH3. In another enbodi ment, the

nucl eoside is a (3-D or (3-L side of 30 the general formula (1) -
(XX) or its pharmaceutically a table salt or 32 13 Septenber 2006 WO
03/ 068162 PCT/ 0S03/ 04379 prodfuglthereof or its use as further described
“herein, wherein X and y are SHoR'I R anot her enbodi nent, the nucleoside is a
QD or RL nucleoside of the general forrmula (I) - (XX) or its
phar mac e wr itephaimacenticallytaedoptebis saltor prodrbg herefion s vshes fudlieror its use as further

descri bec&e&ﬁﬁe%ih@rein"}@ﬁ&%é&. Xand y are SR .

or (3-L nucleoside of the
phar maceutical |y acceptable
descri bed herein, wherein X a

In another embodiment of the present invention, a B-D or B-L

5 nucleoside of the formula;

HG

* or its pharmaceutically acceptablé salt or prodrug thereof or its use as further

described herein is provided.

10 * In another embodiment of the present invention, a B-D or B-L

nmucleoside of the formula;
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I n anot her enbodiment, the nucleoside is a R D or R-L3¢ehembérdof the
general formula (1) - (XX) or its pharmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein X and Y
are SCH3. 10 In another enbodi ment, the nucleoside is a (3-D or (3-L

nucl eosi de of the general formula (1) - (XX) or its pharmaceutically
accept abl'¥O 86§16 prodrug thereof or its use as fPFEMEPOHEScri bed herein,
wherein X and Y are NH2. I n another enbodi nent, the nucleoside is a (3-D or
(3-L nucl eoside of the general famnula (1) - (XX) or its pharmaceutically
acceptable salt or 15 prodrug thefeof or its use as further described
herein, wherein X and Y are |ny r enbodi nent, the nucleoside is a
(3-D or (3-L nucleoside of thejgengral forrmula (I) - (XX) or its
pharmaceutically acceptable s Q prodrug thereof or its use as further
descri bed herein, whereingX and Yjare 20 NR 2. In another enbodinment, the
nucl eoside is a 43-D or (3-L7nucl ¢oside of the general formula (1) - (XX
or its pharmaceutically acce salt or prodrug thereof or its use as
further described herein, whefein/ X and Y are CH3. 25 In anot her

enbodi nent, the nucleoside is 3-D or a-L nucl eoside of the general
formula (1) - (XX) or its phagmageutically acceptable salt or prodrug
~thereof or its use as furthefPRdescribed herein, wherein each R is

i ndependent |y is hydrogen. |In another enbodi nent, the nucleoside is a (3-D
or a-L nft Ftéét?%@ée‘ﬁlf’auytaﬁ@%@héﬁi@lr plogugthergof of jts use @3@@thar it s

phar macewehcgibdd iéredtGs platiadd € salt or 33 13 Septenber 2006 WO 03/068162

PCTI US03/ 04379 prodrug thereof or its use as further described herein,

wherein each RanbfiereRIGRGHT gﬂi’lé %es!ez(l)tmlﬁvrent?oln!( 2 [%-D%];' B-EI - 6.

5 nucleoside of the formula:

CHy

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 7 ' In another embodiment of the present invention, a 3-D or B-L

nucieoside of the formula;

38




| n anot her enbodi ment, the nucleoside is a (3-D or (i-Bsapempsizoske of the
general formula (I) - (XX) or its pharmaceutically acceptable salt or 5 pro
drug thereof or its use as further described herein, wherein each R is
i ndependently | ower cycloal kyl of C-C6. In another enbodi nent, the
nucleoside is a RRD or (3-L nucleoside of the general formula (1) - (XX
or its pHP¥PHPE8eR i cal Iy acceptable salt or prodrug tPREVEBA$E its use as
further described herein, wherein z is O 10 In another enbodi nent, the
nucl eoside is a (3-D or RL nucl @aside of the general formula (1) - (XX
or its pharmaceutically acceptablie salt or prodrug thereof or its use as
further described herein, whergi f$°S. In another enbodi nent, the
nucl eoside is a (3-D or (3-L niicl eqside of the general fornmula (1) - (XX
or its pharmaceutically acce |#”salt or 15 prodrug thereof or its use as
further described hereingwhereip Zis CH2. |In another enbodi ment, the
nucl eoside is a (3-D or RL nqgl oside of the general fornmula (1) - (XX
or its pharmaceutically acc |e salt or prodrug thereof or its use as
further described herein, whdreih R2 is F. In another enbodi nent, the
nucl eoside is a (3-D or (3-L | eosi de of the general 20 forrmula (1) -
(XX) or its pharnmaceutically|ac¢eptable salt or prodrug thereof or its use
as further described herein®wherein RZ is OH In another enbodi ment, the
nucl eoside.ig a (3-D or (3-L nucleoside of the general fornmula (1) - (XX
or its pf?&%@@'é‘lﬂg?“@%ﬂuwccﬁzt@%‘iﬁﬂhmw%‘wﬂiermforitertudaa@tﬁeher eof or its use as
further desdbdibedinheieiitd Wherein R3 is F. 25 In another enbodi nent, the
nucl eoside is a (3-D or (3-L nucleoside of the general formula (1) - (XX
or its phar i : salt. or rodrug thereof or its use as
o ors B BB AR IR el io Ao

further described herein, Sept enmber 2006
nucleoside of the formula:

Gl

HG:

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. |

10 | In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
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WO 03/ 068162 PCTI US03/ 04379 I n anot her enbodi nent, thesgustaesizdes is a (3-D
or (3-L nucleoside of the general formula (I) - (31X) or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
~described herein, wherein X is O |In another enbodi nent, the nucleoside is
a RD or\@S L nucl eoside of 5 the general forrmula (I) - (XX) or its
phar macelWP 84%%2 accept abl e salt or prodrug ther eoffCHUSE0BYse as furt her
descri bed herein, wherein X is S. In another enbodinment, the nucleoside is
a RDor RL nucleoside of the ggperal formula (1) - (XX) or its
- pharmaceutical ly acceptable salt jor prodrug thereof or its use as further
described herein, wherein X' ig 'I'n anot her enbodi nent, the
nucl eoside is a (3 Dor (3-Ln cleq i de of the general for mul a (ry - (@ay
or its pharmaceutically accep alt or prodrug thereof or its use as
further described herein, whéreirf X is NR. In another embodinent, the
nucl eoside is a (3-D or ( nucle05|de of the general formula (1) - (XX
or its pharmaceutically acce e salt or 15 prodrug thereof or its use as’
further described herein, wh X is CH2. In another enbodinment, the
nucleoside is a RRrD or DL n side of the general formula (1) - (X)Q or
its pharmaceutically acceptable jsalt or prodrug thereof or its use as
further described herein, whewmeim X is CHR . In another enbodi nent, the
nucl eoside is a (3-D or R L nucleoside of 20 the general fornula (1) -
(3X) or iards phesmaventieallyiacapiihle mtoepbh ol temaf dr itouse apfuaibrug t hereof or its use
as furth%ﬁcﬂ@&ﬁkﬁ?ﬂ?:ﬁ%ﬁ&f“ wherein: Ris halogen; X and Y are NH2. In
enbodr men , P [

anot her e nucleoside is a (3-D or R L nucleoside of the
.general fornmula - its pharmaceutically acceptable salt or 25
prodrug ther e-h"fanfg.)tlﬂgrieln?&ﬁ‘?%“ FRIFSE é?veefawlﬁ@é)a ﬂer ein, wherein: Ris
hal dgen; nudedsile@f thafemida i s OR

NHy

Br
N/

A

HO

ot its pharmaceutically acceptabie salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a B-D or B-L

pucleoside of the formula:
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I n anot her enbodi ment, the nucleoside is a R D or (3-h3suaémmsboss of the
general fornmula (I) - (XX) or its pharnmaceutically acceptable salt or
prodrug thereof or its use as further described herein, wherein: Ris
alkyl; Zz 30 is O and R3 is OR 35 13 Septenber 2006 WO 03/068162

PCTI US03/ 04379 I n anot her enbodi nent, the nucleoside is aWQS-D or (i-L

nucl eosi A¥ Bf681¢2he general fornula (1) - (XX) or it ZCHH¥PME®eutical ly
acceptable salt or prodrug thereof or its use as further described herein,
wherein: Ris H Zis 0; R3 is gHand R3is F. 5 In another enbodi nent,
the nucleoside is a (3-D or (3-L hucleoside of the general forrmula (1) -
(XX) or its pharnmaceutically a % salt or prodrug thereof or its use
as further described herein, er ei Ris alkyl; X and Y are NH2; R3 is
OH. I n another enbodinent, th cleoside is a (3-D or (3-L nucl eosi de of
10 the general formula (H% -%JoNor its pharmaceutically acceptable salt
or prodrug thereof or its e as| further described herein, wherein Ris

hal ogen; R3 is OH Z is O; " is F. In another enbodi nent of the
present invention, a (3-D or nucl eoside of the formula: NH2 N HO O
"F 15 F F-

OR F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or B-L

5 nmucleoside of the formula:

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 In another embodiment of the present invention, a p-D or 3-L

nucleoside of the formula:

4




or its pharmaceutically acceptable salt or prodrug thepegftemberizbd Use as
further described herein is provided. In another enbodi nent of the present
invention, a RD or (3-L 20 nucleoside of the formula: 36 13 Septenber
2006 WD 03/068162 PCT/ US03/04379 NH2 N ON HOO F OH F or its
pharmaceutically acceptable salt or prodrug thereof or its use as fiuther
descri bed"N&¥E§162 | s provi ded. |In another enbodi ment PET/USHE43H esent
invention, a (3-Dor (3-L 5 nucleoside of the formula: N2 F ONHO O F
F F or its pharnmaceutically accepisgbl e salt or prodrug thereof or its use
as firrther described hereinis roviped.

N

o)\N
HO

OR F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a B-D or B-L
5 nucleoside of the formula:

OH

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 In another embodiment of the present invention, a B-DorB-L

nucleoside of the formula:

2




10 I'n anot her enbodi ment of the present invention, a (3sbhehbdr3ots

nucl eoside of the fornmula: 37 --------------- ------- 13 Septenber 2006 WO
03/068162 PCT/US03/04379 NH2 IF /INO/ 'N HOO FOR For its
pharmaceutically acceptable salt or prodrug thereof or its use as fiuher
described herein is provided. In another enbodi nent of the present

i nvent i ofYO®A686D or R-L 5 nucl eoside of the fornuPET/USEEHBEHS ON HO O F
F For its pharnaceutically acceptable salt or prodrug thereof or its use
as further described herein is pgpvided.

OH
NZ

A

o)

HO

CR F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or B-L

5 nucleoside of the formula:

SH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:

3




10 I'n another enbodi ment of the present invention, a RsRBepember2bos

nucl eosi de of the formula: 38 13 Septenber 2006 WO 03/068162

PCT/ US03/ 04379 NH2 CHL N ON HOO F ORF or its pharnaceutically
acceptable salt or prodrug thereof or its use as further described herein
is provided. In another enbodi nent of the present invention, a (3-D or (3-L
5 nucl eosVB&W# 6t he fornula: NHZ G N HO F F F or A&SERs¥haeceutical ly
acceptabl e salt or prodrug thereof or its use as further described herein
i's provided. 10 In another enbodigent of the present invention, a (3-D or

R-L nucl eoside of the fornula: sH

N
I

O N

HO

0

F

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided,

In another embodiment of the present invention, a B-D or §-L,
5 nucleoside of the formula:

orr its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 | In another embodiment of the present invention, a 3-D or B-L
nucleoside of the formula:




39 13 Septenber 2006 WO 03/068162 PCT/ US03/ 04379 NH2 1gkeptdnfr20ddO F OR F
or its pharmaceutically acceptable salt or prodrug thereof or its use as

further described herein is provided. In another enbodi nent of the present
invention, a RRDor (3-L 5 nucleoside of the formula: NH2 Br NHOO F F
- F or its‘ggarnaceutically acceptable salt or prodrug thereof or its use as

further E4%6%d herein is provided. 10 I n anot he®CENBHBE#AENt of the
present invention, a (i-D or (3-L nucleoside of the formula: 40 13
Sept enber 2006 i NH,
NH
NZ I ’
O)\N
HO '
O,
F
OR F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a B-D or p-L
5 nucleoside of the formula:

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:

45




WO 03/068162 PCT/ US03/04379 NH2 iBr ~ 0) HOF OR k38epteihber 2006

phar maceutical ly acceptable salt or prodrug thereof or its use as further
descri bed herein is provided. In another enbodi nent of the present
invention, a (3-Dor (3-L 5 nucleoside of the formula: N2 N O-" N HO O
F FFor its pharmaceutically acceptable salt or prodr ug thereof or its use
as furthe¥OO¥EYeY i bed herein is provided. 10 In anofREFSBREAYI ment of the
present invention, a R-D or R-L nucleoside of the formula: 41 13 Septenber
2006 WO 03/ 068162 PCT/ US03/ 0437Qy,

CF3
i Z

PN |

Q.

HO:

R F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or B-L

5 nucleoside of the formula:
NH,
CHyCHyF
W 2CHg
A
o N
HO
o
F
F F

or its pharmaceutically acceptabie salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a B-D or L

nucleoside of the formula:

46




NHZ N ON HOO F OR F or its pharmaceutical |y acceptsaple@b&2bobe Or
prodrug thereof or its use as further described herein is provided. In
anot her enbodi nent of the present invention, a (3-D or (3-L 5 nucleoside
of the formula: NHy OH 0) NHO F F or its pharnaceutically acceptable salt
or prodrug thereof or its use as further described herein is provided. 10

| n anot h&YO B¥HHeA nent of the present invention, a (ZCOUEBAER L nucl eosi de
of the forrmula: 42 13 Septenber 2006 WO 03/068162 PCTI US03/04379 NH2 OCH N

HO NH,

CH.CHF
NF

A

O,

HO

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or B-L

5 nucleoside of the formula:
NH,
NZ i =
o)\w
HO.

0

F

F F

or its pharmaceutically acceptab]é salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a B-D or B-L

nuclenside of the formula;

47,




F ORF or its pharmaceutically acceptable salt or prog@drdsgieiiBer®es or its
use as further described herein is provided. In another enbodi nent of the
present invention, a (3-Dor P-L 5 nucleoside of the formula: NH2 SH N H
O FF For its pharnaceutically acceptable salt or pro drug thereof or its
use as further described herein is provided. 10 In another enbodi nent of
the preseh?%%%&€&hti on, a R-D or (3-L nucl eosi de of PCHESBEHHI a: 43 13

Sept enber 2006 WO 03/068162 PCT/US03/04379 NH2 SH O-NHO O F OR F

NHz

NZ =

OR'" F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a B-D or -L
5 nucleoside of the formula:

or jts pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 | In another embodiment of the present invention, a §-D or B-L

_ nucleqside of the formula:

48




or its pharmaceutically acceptable salt or prodrug theseghtePberZofs USe as
further described herein is provided. In another enbodi nent of the present
invention, a (3-D or (3-L 5 nucleoside of the formula: NHZ NHZ ONHO F
F For its pharnaceutically acceptable salt or prodrug thereof or its use
as further described herein is provided. 10 In anot her enbodi nent of the
present MUY, a R D or (3-L nucl eoside of the PCHURHHOBT 44 - -
---------- 13 Septenber 2006 WO 03/068162 PCT/ US03/ 04379 NH2 NH2 N HO O
ti OR F or its pharnmaceuticaldy acceptable salt or prodrug thereof or its
use as further .

NF 7

A

N

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a p-D or p-L

5 nucleoside of the formula:
NH,
NF I AN
Br
fe] N
H
o
H
F F

or its pharmaceutically acccptabié salt or prodrug thereof or its use as further
described herein is provided.

10 In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

49




described herein is provided. In another enbodi nent oﬁ3@H@e@&§ng§
invention, a fi-Dor RL 5 nucleoside of the fornula: NH2 CFg O-NH F F
F or its pharnmaceutically acceptable salt or prodrug thereof or its use as
further described herein is provided. 10 In another enbodi nent of the
present invention, a a-D or R-L nucleoside of the fornula: 45 13 Septenber
2006 WO 'WRPHEE%2 PCT/ USO3/ 04379 NH2 CF, O-N HO OFPCRUERNP or jts
pharmaceutical ly acceptable salt or prodrug thereof or its use as further
descri bed herein is provided. |nuanother enbodi mrent of the present
invention, a RDor a-L 5 nucl doside of the formula:

NZ AN

Br

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a p-D or B-L
5 nucleoside of the formula:

\ ]

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:

50




NH2 CH2CH2F QN HO O F F F or its pharmaceutically agssnémbdreossal t or
prodrug thereof or its use as further described herein is provided. 10 In
anot her enbodi nent of the present invention, a (3-D or (3-L nucleoside of
the formula: 46 13 Septenber 2006 WD 03/068162 PCT/ US03/ 04379 NHZ CH2CHZF
NHOO EORF or its pharmaceutically acceptable salt or prodrug thereof
or its uSWRE¥Y t her described herein is provi ded.PCT"HS‘]é(Wﬁf”her enbodi nent
of the present invention, a (3-D or (3-L 5 nucl eoside of the formula: NHZ

O N NH
o R, A

A

0.

OrR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or B-L

5 nucleoside of the formula:

HO

F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 ' In another embodiment of the present invention, a f-D or B-L,

nucleoside of the formula:

51




HOO F F F or its pharmaceutically acceptable salt orqyzRjpdmyé Zober eof or
its use as further described herein is provided. 10 In another enbodi nent
of the present invention, a P-D or (3-L nucleoside of the formula: 47 13
Sept ember 2006 WD 03/068162 PCT/ US03/04379 NH2Z 0O NH O OR F or its

phar rraceé&;/hc:ﬁl | ﬁzaccept able salt or prodrug thereof or its use as further
descri bed"R&EF R i s provided. In another enbodi ment BSTUSHA4H} esent
invention, a (3-Dor RL 5 nucleoside of the fornula: NH2 N \ Br O-N HO
O FFF NH,

N =

Cl
HO:

oR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or p-L

5 nucieoside of the formula;

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

deseribed herein is provided.

10 | In another embodiment of the present invention, a -D or B-L

nucl.:bside of the formula:

52




or its pharmaceutically acceptable salt or prodrug thasgeptemberiziss use as
further described herein is provided. 10 In another enbodi nent of the
present invention, a P-D or (3-L nucleoside of the formula: 48 13

Sept ember 2006 WD 03/068162 PCT/ US03/ 04379 NH2 Br 0 N HO-_Q00 O OR F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further HREOF$%ed herein is provided. In another eRSHUSMRIT® of the present
invention, a (3-D or (3-L 5 nucleoside of the formula: N2 Br NHO F F
F or its pharmaceutically accepfable salt or prodrug thereof or its use as
further described herein is pfovided. 10 In another enbodi nent of the
present invention, a (3-D or o

A

Q.

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or B-L

5 nucleoside of the formula:

RO

ot its pharmaceutically acceptablé salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula;

33 .




nucl eosi de of the fornula: 49 13 Septenber 2006 WO 0358eHdmBer 2006
PCT/US03/04379 N2 ONBr HO F OR F or its pharmaceutically acceptable
salt or prodrug thereof or its use as further described hereinis

provi ded. I n another enbodi nent of the present invention, a (3-Dor (3-L 5
nucl eoside of the formula: NH2 O O NHO O F F F or its pharmaceutically
accept abl¥O 846816 prodrug thereof or its use as fuPCREBOHEScri bed herein
is provided. 10 In another enbodi ment of the present invention, a (3-D or
R-L nucl eoside of the fornul a: &0 13 Sept enmber 2006

N7 =

or' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a B-D or B-L

5 nucleoside of the formula;

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 " Inanother embodiment of the present invention, a B-D or B-L

nucleo_side of the formuia:

54




WD 03/068162 PCT/ US03/04379 NH2 CI O NH O F OF F asSkjtémber 2006

phar maceutically acceptable salt or prodrug thereof or its use as further
descri bed herein is provided. In another enbodi nent of the present
invention, a RRDor (3-L 5 nucleoside of the formula: NH2 CI O 14 HOO F
FForits E)har maceutically acceptable salt or prodrug thereof or its use
as furthefO"PE8¢% i bed herein is provided. 10 In ano®REFS@ABHII ment of the
present invention, a (3-D or (3-L nucleoside of the forrmula: 51 13

Sept enber 2006 WO 03/068162 Pgl/ US03/ 04379 NH2

. p \ F

A

N
HO

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a B-D or B-L

5 nucleoside of the formula:

NHz

or its pharmaceutically acceptablé salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a p-D or §-L

nucleoside of the formula:

55




ONHOO F ORF or its pharmaceutically acceptabl e sabiseptempsr@dosig t her eof
or its use as further described herein is provided. In another enbodi nent
of the present invention, a (3-Dor RL 5 nucleoside of the formula: NH2
Otd4/ \'1 HOO FF For its pharmaceutically acceptable salt or prodrug
thereof or its use as further described herein is provided. 10 In anot her
embodi ment® &Y% present invention, a (i-D or (3-LPCHYEPEE de of the
formula: 52 13 Septenber 2006 WO 03/068162 PCT/US03/04379 NH2 / \ I O N
H

HO

T

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or p-L

5 nucleoside of the formula;
NHz
ZZ
NZ '
O)\N
HO

or its pharmaceutically acceptablé salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

56




O FOR For its pharmaceutically acceptable salt or 1psegtengerobe eof or
its use as further described herein is provided. In another enbodi nent of
the present invention, a (3-D or RL 5 nucleoside of the fornula: NH2 O N
HOO F F F or its pharmaceutically acceptable salt or prodrug thereof or
its use qg éﬁ%%her described herein is provided. 10 In another enbodi nent
of the pr&g Phvention, a (3-D or (3-L nucl eosi dECHUSBAE™ or nul a: 53 13
Sept ember 2006 WD 03/068162 PCT/US03/04379 N2 OO0 F 'F. OR F or its
pharmaceutically acceptabl e salf0or prodrug thereof or its use as further
y
NF

A

N

OR' F

or its pharmaceutically acceptable sait or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a B-D or -L

5 micleoside of the formula:
NH, F
F
NF I
Q/I\N
HO

0

F

F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

10 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

57




described herein is provided. In another enbodi nent ofi3tsegenpasors
invention, a (3-Dor (3-L 5 nucleoside of the formula: NH2 / F ON HO O
FFFor its pharmaceutically acceptable salt or prodrug thereof or its use
as further described herein is provided. 10 In another enbodi ment of the
present invention, a R-D or P-L nucleoside of the fornula: 54 - -- ------
-- 13 SepV@ME$19D006 WD 03/ 068162 PCT/ US03/ 04379 NESTESBEP N HO O F OR
F or its pharnaceutically acceptable salt or prodrug thereof or its use as
further F
NH;
S
NF

A

N
HO

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a p-D or B-L

5 macleoside of the formula:

HO

F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provide.

10 In another embodiment of the present invention, a f-D or B-L

nucleoside of the formula:

58




described herein is provided. In another enbodi nent ofi3 S&gerptice 2606t
invention, a (3-Dor RL 5 nucleoside of the formula: NH2 ONHO F F F
or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein is provided. 10 In another enbodi nent of the
present invention, a R-D or (i-L nucleoside of the formula: 55 13

Sept embeVOBHS12\0 03/ 068162 PCT/ US03/ 04379 NHzZ N-PFTLENGM HO O F OR F
or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein is ppovided. Bn another enbodi nent of the present
invention, a (3-D or (3-L 5 nucl eggetle of the fornul a:

HO

OR F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, 2 B-D or B-L

5 nucleoside of the formula:
NHy C)
s
NF |
O)\N
HO

O,

F

F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a B-D or §-L

nucleoside of the formula:

59




NHZ xx HOF F F or its pharmaceutically acceptabl e138égtemiter poosdr ug
thereof or its use as finther described herein is provided. 10 In another
enbodi ment of the present invention, a (3-D or R L nucleoside of the
formula: 56 13 Septenber 2006 WO 03/068162 PCT/ US03/04379 NH2 N~ O-N HO

O FOR é@ ;&g har maceutically acceptable salt ordprodru t hereof or its
use as furt k&P %%Gescribed herein is provided. In andtHEPP8RBodi ment of the

present invention, a (3-D or (3-L 5 nucleoside of the formula: F N112 xx
HO cl

NH,
i

NZ I
O)\N

O

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

In another embodiment of the present invention, a §-D or B-L

5 nucleoside of the formula;
NH, e
F
NZ l
O/I\N
HO
o)
f.‘
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:

60




O FV F F or its pharmaceutically acceptable salt or 1psedemigertb@ eof or
its use as further described herein is provided. 10 In another enbodi nent
of the present invention, a R-D or (3-L nucleoside of the formula: 57 13
Sept ember 2006 WO 03/068162 PCT/US03/04379 N2 F O NHOO F OR F or its
phar maceyt i cal acceptabl e salt or prodrug thereof . ts use as further
descri beﬁ%@%&%lﬁz is provided. In another enbodi nent "gf"f%“ﬂi“b*’r esent
invention, a RDor (3-L 5 nucleoside of the formula: NH2 Br N~ O N HO O
FFF NH, 1

A

N |
OAN

0.

HO

. OR F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a f-D or B-L

5 nucleoside of the formula:
‘NHp
NZ | OH
o/kw
HO
0.
F
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

61




or its pharmaceutically acceptable salt or prodrug thessejtefiber20® use as
further described herein is provided. 10 In another enbodi nent of the
present invention, a (3-D or p-L nucleoside of the formula: 58 13

Sept ember 2006 WO 03/ 068162 PCTI US03/ 04379 NH2 Br xx HOO F OR F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further “MEOPI¥ed herein is provided. In another eRbHHYWRH® of the present
invention, a a-Dor RL 5 nucleoside of the formula: NH2 01 /INS O'' N
HOO F F F or its pharmaceuticahly acceptable salt or prodrug thereof or
its use as further described herein is provided.

HO

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or p-L

5 nucleoside of the formula:

NHz

oH
NF

A

N
HOG

- or its pharmaceutically acceptablé salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

62




10 I'n anot her enbodi ment of the present invention, a ks Befémtes2006
nucl eoside of the fornula: 59 3 13 Septenber 2006 WO 03/068162
PCT/ US03/ 04379 NH2 cI| O NHO F OR F or its pharmaceutically acceptable
salt or prodrug thereof or its use as further described herein is
provi ded. I n another enbodi nent of the present invention, a (3-Dor (3-L 5
nucl eosi MO Hfs81e formula: NHy 0) N HOF F F or i ESUVBHaPHECeutical ly
acceptabl e salt or prodrug thereof or its use as further described herein
is provided. 10 In another enbgginent of the present invention, a (3-D or
(3-L nucleoside of the fornula: 60 13 %ﬁptenber 2006
NF !
O)\N
HC

OR" F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or B-L

5 nucleoside of the formula:

CH

HG:

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula;

63




WO 03/068162 PCT/ US03/04379 NH2Z N~ O N HO O F OR F38epterhber 2006

phar maceutically acceptable salt or prodrug thereof or its use as further
descri bed herein is provided. In another enbodi nent of the present
invention, a (3-D or (3-L 5 nucleoside of the formula: N2 OH ON HO O F
F F or its pharmaceutically acceptable salt or prodrug thereof or its use
as furt hd0638eder i bed herein is provided. 10 In ano?ﬁgpm%%ﬁﬁhinent of the
present invention, a (3-D or (3-L nucleoside of the formula: 61 13

Sept enber 2006 WO 03/068162 Pq1£U8Q3/04379 NH2

NF I oM
o)\m

O

HO

OrR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

‘described herein is provided.

In another embodiment of the present invention, a p-D or B-L

5 nucleoside of the formula:
N, 3
NF I NH,
o)\n
H
0
F
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

64




N~1 OH &N HOF OR F or its pharnaceutical |y acceptabbgemiadr20a@ prodrug
thereof or its use as further described herein is provided. |In another
enbodi ment of the present invention, a RRD or (3-L 5 nucleoside of the
formula: NH2 OH N) ON HOF F F or its pharmaceutically acceptable salt
or prodrug thereof or its use as further described herein is provided. 10
| n anot h&¥0 B#Fd nent of the present invention, a (BCYWYHLE L nucl eosi de
of the forrmula: 62 13 Septenber 2006 WO 03/068162 PCT/ US03/04379 NH2 OH N
O-N 0

NH, *

SN,

HO.

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a p-D or -L

5 nucleoside of the formula:
NH; Q
NZ I N OH
o/l\N
H

o)

E

F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a f-D or 8-L

nucleoside of the formula:

65




HO O F OR F or its pharmaceutically acceptable salt ossgreasieugodeher eof or
its use as further described herein is provided. In another enbodi nent of
the present invention, a (3-D or (3-L 5 nucleoside of the formula: NHZ O
OH ONHOO F F For its pharmaceutically acceptable salt or prodrug
thereof or its use as further described herein is provided. 10 In anot her
embodi meYO B HBe present invention, a RD or R L AGEPEY e of the
formula: 63 13 Septenber 2006 WD 03/068162 PCT/ US03/04379 NH2 O OH O N HO

OR F NH, 0

NZ A

P |

.

OH

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

CH

HO

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a B-D or 3-L

nucléoéide of the formula:

66




or its pharmaceutically acceptable salt or prodrug theseejtefiier20® use as
father described herein is provided. In another enbodi nent of the present
invention, a (3-Dor (3-L 5 nucleoside of the formula: NH2 O NH2 0) N 'H
O FF For its pharnmaceutically acceptable salt or prodrug thereof or its
use as further described herein is provided. 10 In anot her enbodi nent of
the presdRe30sf}€ntion, a R-D or (3-L nucl eoside of P¢HESBBFRUI a: 64 13

Sept enber 2006 WO 03/068162 PCT/US03/04379 NI-12 NHZ ONHO O F ORF or
its pharmaceutically acceptahl.e salt op prodrug thereof or its use as
further described herein is|provided.|ln another embodi nent of the present
invention, a (i-Dor RL

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a 8-D or p-L
nucleoside of the formula:
CHy

HG

_ or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

 In another embodiment of the present invention, a §-D or B-L

mucleoside of the formula;

67




5 nucl eoside of the formula: NHO Z ~ 1 \ OH 0) N Hi¥Bépterhbdr2ous i ts
phar maceutically acceptable salt or prodrug thereof or its use as further
descri bed herein is provided. 10 In another enbodi ment of the present
invention, a (3-D or (i-L nucleoside of the formula: 65 13 Septenber 2006
WD 03/068162 PCT/ 0S03/04379 HL 0 ~1 \ OH 0) NHOO HF For its
phar mace{Q B4#8162 accept abl e salt or prodrug ther eof PEFUS¥&3Wse as furt her
described herein is provided. 5 In another enbodi nent of the present
invention, a (3-D or (3-L nkllézl eoside of the forrmula: NH O

2

NZ AN

A

Q N

CHg

HO

OR' F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a B-D or -L

5 nucleoside of the formula:

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

68




ZN-1\ OH ONHOO F ORF or its pharnaceutically1asegehimbbecesal t or
prodrug thereof or its use as further described herein is provided. 10 In
anot her enbodi ment of the present invention, a (3-D or R L nucleoside of
the forrmula: 66 13 Septenber 2006 WD 03/068162 PCT/ US03/04379 H, 0 NI \
H3 O NHOF F F or its pharmaceutically acceptable salt or prodrug

t her eof OYOP30681¢fse as further described herein is BFEVPHEE™ 5 | n anot her
enbodi ment of the present invention, a (3-D or DL nucl eoside of the

formula: NHO Z N1 \ CH3 NH,
F

N/l

O)\N

HO

O

[

F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided,

5 In another embodiment of the present invention, a f-D or B-L
nucleoside of the formula:
NH,
F
NZ |
O/I\N
HO
0
F
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

" In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula;

69 .




ONHO O HF F or its pharnmaceutically acceptabl e sal 13 Suptguiteclzaog t her eof
or its use as further 10 described herein is provided. In another

enbodi ment of the present invention, a R-D or p-L nucleoside of the
formula: 67 13 Septenber 2006 WO 03/068162 PCTUUS03/04379 NHZ O N~ | \
CH3 ONHOO F ORF or its pharmaceutically acceptable salt or prodrug
t her eof SYOPU&I¢kse as further described herein is PFBWYEH™ I n anot her
enbodi ment of the present invention, a RRD or (3-L 5 nucleoside of the
formula: NH2 N ON HO NH;

CH.
NF °

A

HO-

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a $-D or B-L
nucleoside of the formula: '
NHa
CHa
NZ |
O)\N
HO.
0
F
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nmucleoside of the formula;

0




O F F For its pharmaceutically acceptable salt or {5s4aabet2o®6eof or its
use as further described herein is provided. 10 In another enbodi nent of
the present invention, a (3-D or (3-L nucleoside of the formula: 68 13
Sept ember 2006 WO 03/068162 PCT/US03/04379 NH2 IF N ON HOO F F F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further YHRBE4Bed herein is provided. 5 In anot her PeHBYY*HBNt of the
present invention, a (3-D or (3-L nucleoside of the formula: NH2 IF N ON
HO . NHs

al
NZ

or its pharmaceutjcally acceptable salt or prodrug thereof or ifs use as further
described herein is provided.

5 In another embodiment of the present invention, a p-D or B-L
nucleoside of the formula;
NHy
ol

N |

o)\w
HO-
o
E

OH F

orits phannaceuﬁcally acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

- In another embodiment of the present invention, a $-D or -L

nucleoside of the formula:

71




OF OHF or its pharmaceutically acceptable salt or psgéeltsrgher b@geeof or its
use as f rther 10 described herein is provided. In another enbodi nent of
the present invention, a RD or (3-L nucleoside of the fornula: 69 13

Sept enmber 2006 WO 03/068162 PCT/ US03/04379 NH3 CH3 0) NHOO F F F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further viee®ied herein i s provided. 5 In anot her PEFEIMMIENt of the
present invention, a (3-D or (3-L nucleoside of the formula: NHZ CH3 ON
HO O F NH,

Br
NZ

0)\N
HO.

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
NH,
Br

NZ l

O)\N
HO
o
F

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

72




OH F or its pharmaceutically acceptable salt or prodrygséaneeboosr its use
as further 10 described herein is provided. In another enbodi nent of the
present invention, a (3-D or RL nucleoside of the formula: 70 13

Sept ember 2006 WO 03/068162 PCT/ US03/ 04379 NHZ ¢cI N HO _00 O F For its
pharmaceutically acceptable salt or prodrug thereof or its use as further
descri bedh@&631$2 i s provi ded. 5 | n anot her enbodi meRETBISAHRE present
inventi-on, a a-D or R L nucleoside of the formula: NHZ cI N O-N HO O F
OH F or its pharnaceutically accegiable salt or prodrug thereof or its use

as further |

NZ

A

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a $-D or B-L
nucleoside of the formula;
NHy
I
NE

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided,

. In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula;

B




10 described herein is provided. In another enbodi rrent13ggpté,h&rp@ggsent
invention, a RD or (3-L nucleoside of the formula: 71
-------------------- -- -- ------------ 13 Septenber 2006 WO 03/068162
PCT/ US03/ 04379 NHZ Br NON HOOF F For its pharmaceutically
acceptable salt or prodrug thereof or its use as further described herein
i's provi FELN8EIE2n anot her enbodi nent of the present PERYEREh, a (3-D or
(3-L nucleoside of the fornmula: NH2 Br ONHO O OHF or its
pharmaceutical Iy acceptable saltr prodrug thereof or its use as further
10 described herein is prOV|ded

NZ ‘
o)\n

Q.
E

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or $-L
nucleoside of the formula:
NH;
OH
N |
o)\u
HO:
0
E
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

* In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:

7%




| n anot her enbodi ment of the present invention, a (i-B38&ptémbds2008ucl eosi de
of the fornmula: 72 13 Septenber 2006 WO 03/068162 PCT/ US03/04379 NH2 N ON
HO O F F or its pharmaceutically acceptable salt or prodrug thereof or its
use as further described herein is provided. 5 In another enbodi nent of
the present invention, a RD or (3-L nucleoside of the fornula: NH2 GO N H
F OH F YO0 har maceutical |y acceptable salt or PFEH"UPhereof or its
use as further 10 described herein is provided. In another enbodi nent of
the present invention, a RD or B4l nucl eoside of the fornula: 73 ---- ---

e e aes -- 13 Septenber 200 SH
e I
OAN
H
0.
F
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

SH

HO

OR F

or its pharm_aceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

75




VWO 03/ 068162 PCT/ US03/04379 NHZ CH ~ 0) N H O F F k3 eepiéhiser 2006

phar maceutically acceptable salt or prodrug thereof or its use as further

described herein is provided. 5 In another enbodi nent of the present '
invention, a (3-D or (3-L nucleoside of the formula: NHZ OH 0) N HO O F
OH F or its pharnaceutically acceptable salt or prod t hereof or its use
as furth@?’mﬁﬁﬂﬁescrlbed herein is provided. In anofﬂ%& SOMBBdi ment of the

present invention, a (3-D or {3-L nucleoside of the formula: 74 13

Sept enmber 2006 WO 03/068162 PCTRHJS03/ 04379

NH
NZ ’

A

O N
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a f-D or B-L
nucleoside of the formula;
NH,
NH,

NZ I

o/l\m
HO~
Q.
F

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a p-D or B-L

mucleoside of the formula:

7%




NH2 ISH NHO F F F or its pharmaceutically acceptiagkgespdro@ prodr ug
thereof or its use as further described herein is provided. 5 In another
enbodi ment of the present invention, a (3-D or (3-L nucleoside of the
formula: NH2 1SH N o~N HOOF OHF or its pharmaceutically acceptable
salt or prodrug thereof or its use as further 10 described herein is
provi ded.W® %5H6% her enbodi ment of the present invedCFOAY™ 3-D or (3-L

nucl eosi de of the formula: 75 13 Septenber 2006 WO 03/068162
PCT/ US03/ 04379 NH2 NH,

CF3
N

O)\N
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
NH,
CFy
O)\N
HO
o
E
OH F

or its phmaceuﬁcally acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula:

77 |




NH2 /INN HOO F F F or its pharmaceutically accepsgbptemsetizboeor prodrug
thereof or its use as further described herein is provided. 5 In another
enbodi ment of the present invention, a R-D or (3-L nucleoside of the
formula: NH2 NH2 0 NHOOF OHF or its pharmaceutically acceptable salt
or prodr;g t hereof or its use as further 10 described herein is provided.

| n anot h&YO B¢ nent of the present i nvention, a RPEIVBYAPLI.  nucl eosi de
of the fornmula: 76 - - ----- - ------ 13 Septenber 2006 WD 03/ 068162
PCT/ US03/ 04379 NH2 s

o i CHoCHF

O)\N
HO.
0
F
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
NH;
CH,CHF

NZ ’

O)\N
HO—__

o.
N
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10~ described herein is provided.

* In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula;

78




CF3 /JINO' N HOOF F F or its pharmaceutically agsepématdrecmsal t or
prodrug thereof or its use as further described herein is provided. 5 In
anot her enbodi nent of the present invention, a (3-D or (3-L nucl eoside of
the formula: NH2 / CF3 N HO OF OHF or its pharmaceutically acceptable
salt or prodrug thereof or its use as further 10 described herein is
provi ded VAR08t her enbodi nent of the present inveRtVEW3™(3-D or (3-L
nucl eosi de of the formula: 77 13 Septenber 2006 WO 03/068162

PCT/ US03/ 04379 NH2 CH2CHZF NH;
NZ I =
O)\N
HO
o
F
F R

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a #-D or B-L
nucieoside of the formula:
NH,
N I s
o)\u
HO
o}
R
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula;

9




N~N HOOF F F or its pharnmaceutically acceptabl e s$abéptemibepeedr ug
thereof or its use as further described herein is provided. 5 In another
enbodi ment of the present invention, a (3-D or R L nucleoside of the
formula: NH2 CH2CHZF 0) NHO O F OH F or its pharmaceutically acceptable
salt or prodrug thereof or its use as further 10 described herein is

pr ovi ded.WQWfoésgf?t her enbodi ment of the present invehtT6W**™(3-D or RL

nucl eosi de of the fornula: 78 13 Septenber 2006 WO 03/068162
PCT/ US03/ 04379 NH, 0 N HO ¥z

N/ \ Br
A
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a B-D or p-L
nucleoside of the formula:
NH,

W \ Br

o)\w

HO :
' 0,

£

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

_In another embodiment of the present invention, 2 p-D or -L
nucleoside of the formula;

80




OF F For its pharnmaceutically acceptable salt or propgsgignishesssof or its
use as further described herein is provided. 5 In another enbodi nent of
the present invention, a (3-D or (3-L nucleoside of the formula: NH2 N~ A
'r HOO OHFor its pharmaceutically acceptable salt or prodrug thereof

or its use as further 10 described herein is provided. |n _another

embodi neNfO G4 present invention, a (3-D or R L POUEYEPde of the
formula: 79 13 Septenber 2006 WD 03/068162 PCT/ US03/04379 NH2 Br O-N HO O
F F F{ NH,

NZ AN

|

Br

or itg pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a $-D or p-L
nucleoside of the formula: '
NH;

N | AN

)\ Br

o N
HO

0
F

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

- In another embodiment of the present invention, a B-D or B-L

mucleoside of the formula:

81




or its pharmaceutically acceptable salt or prodrug thesggftesftierpd0® USe as
further described herein is provided. 5 In another enbodi nent of the
present invention, a (3-D or (3-L nucleoside of the formula: NH2 sr O N
HOOF OHF or its pharnmaceutically acceptable salt or prodrug thereof or
its use as further 10 described herein is provided. In another enbodi nent
of the pM&BABEIvention, a (3-D or (3-L nucl eosi dBCHPS¥RE™ or nul a: 80 13
Sept enmber 2006 WO 03/068162 PCT/US03104379 H2 Br ONHOF F For its
pharmaceutically acceptabl e salt: or prodrug thereof or its use as further

descri bed herein is provided.
p N/l X A
O)\N
HO
O
E
F F

or its pharmacewtically acceptable salt or prodrug thereof or its use as further
described berein is provided.

5 In another embodiment of the present invention, a -D or B-L

nucleoside of the formula:

al
N AN

OH F

or its phamaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

. In another embodiment of the present invention, a B-D or B-L

. mucleoside of the formula:

82




5 I'n anot her enbodi ment of the present invention, a RiPsefteferkoognucl eosi de
of the formula: NH2 O NBr HOO F OHF or its pharmaceutically
acceptabl e salt or prodrug thereof or its use as further 10 described
herein is provided. In another enbodi ment of the present invention, a QD
or RL nucleoside of the formula: 81 13 Septenber 2006 WO 03/068162
PCT/ USO3MOABPeBINH2 CI O NHO OF F F or its phar nREBUSBRHE y accept abl e
salt or prodrug thereof or its use as further described hereinis
provided. 5 In another enbodi negs of the present invention, a (3-Dor R-L
nucl eosi de of the fornula: NH2

N? IS

Cl

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

NH,
N | X
)\ a
o7 N
HO-
O,
F
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

~ In another embodiment of the present invention, a §-D or f-L

-nucleoside of the formula:

83




Cl HO OHFor its pharmaceutically acceptabl e salt 19ceféassragos her eof or
its use as further 10 described herein is provided. |In another enbodi nent
of the present invention, a P-D or (3-L nucleoside of the formula: 82 13
Sept ember 2006 WD 03/068162 PCT/ US03/04379 N2 O~ CI NHOa OF FF
or its pharmaceutically acceptable salt or prodrug thereof or its use as
further VHRYEF§Ped herein is provided. 5 I n anot her PERBHIMMFENt of the
present invention, a (3-D or (3-L nucleoside of the formula: NH2 0 N Cl
HO O NH,

N/l X
O)\-N
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L

mucleoside of the formula:

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided,

- In another embodiment of the present invention, a B-D or pB-L

nucleoside of the formula:

34




F OHF or its pharmaceutically acceptable salt or pragsagehfieressd or its
use as further 10 described herein is provided. In another enbodi nent of
the present invention, a (3-D or (3-L nucleoside of the formula: 83 13
Sept ember 2006 WD 03/068162 PCT/US03/04379 NHZ / V' I ONHOOF F F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further YHRE¥¥ed herein is provided. 5 In anot her PeRHEHEht of the
present invention, a (3-D or RL nucleoside of the formula: NHZ / \ |
ONHOOF OHF NHz

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as firrther
described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula:
NH,

NT | X

o N '

HO :

o
K

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

. In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

85




or its pharmaceutically acceptable salt or prodrug thessedtefitier 2608 USe as
further 10 described herein is provided. In another enbodi nent of the
present invention, a R-D or (3-L nucleoside of the formula: 84 13

Sept enber 2006 WO 03/068162 PCTIUS03/04379 NH2 O NHo F F F or its

har maceyt i cal acceptable salt or prodrug thereof qor its use as further
8escri betﬁ‘%@?’g% is provided. 5 In another enbodi meAEVGIRPHE pr esent
invention, a RRDor DL nucleoside of the fornula: NH2 O NHOO F OHF
or its pharnaceutically acceptfsle salt or prodrug thereof or its use as
further 10 described herein i (deds I n anot her enbodi nent of the
present invention, a (3-D orN(?,- eosi de of the fornula: 85

PN

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
NH,

P l N F

o/kN

o~

o)
F

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

- In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

86




13 Septenber 2006 WO 03/068162 PCT/ US03/ 04379 NH2 F 10 ShpteiabéD2606 F F or
its pharmaceutically acceptable salt or pro drug thereof or its use as
further described herein is provided. 5 In another enbodi ment of the
present invention, a (3-D or RL nucleoside of the formula: NHZ F O N HO

0O F OH r I.ts pharmaceutically acceptable salt t hereof or
its use a 0%(??41 er 10 described herein is provi ded?ETﬁgogﬂ%ﬁer enbodi nent

of the present invention, a QD or (3-L nucleoside of the fornula: 86 13
Sept enber 2006 WO 03/ 068162 PCT*JS03/ 04379

NZ X

E
HG-

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula;
NH,
NZ l X
o N F
HO :
o
E
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

87




NH2 ONHOO F F F or its pharmaceutical ly accept ab$ Semahtier 2006pr o dr ug
thereof or its use as further described herein is provided. 5 In another
enbodi nent of the present invention, a RD or RL nucleoside of the
formula: NH2 ONHOOF OHF or its pharmaceutically acceptable salt or
prodrug thereof or its use as further 10 described herein is provided. In
anot her &YbH##Ent of the present invention, a (3- DPSFURR? nycl eosi de of
the forrmula: 87 13 Septenber 2006 WD 03/068162 PCT/ US03/ 04379 NH2 xx HO

0O NHz %

N

O)\N
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
NH,
S
N l
O/[\N
H
!
F
OH F
ot its phmceuﬁcaﬂy acceptable salt or prodrug thereof or its use as further
10 - described herein is provided.

- In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:

88




F F F or its pharmaceutically acceptable salt or prods8egptéhmsreods or i'ts
use as further described herein is provided. 5 In another enbodi nent of
the present invention, a (3-D or RL nucleoside of the formula: NH2 ~ 0)
N HOF OHFor its pharmaceutically acceptable salt or prodrug thereof
or its use as further 10 described herein is provided. |n _another
embodi ment? H*4 e present invention, a (3-D or (3-LPCHH%F’843?| de of the
fornmula: 88 13 Septenber 2006 WD 03/068162 PCT/US03/04379 N2 F N /1A O
"N HOOF NH, F
Z
NZ ,
A
HG

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a p-Dor B-L
nucleoside of the formula:
NH, F
A

NZ ,

o/,_\u
HO
o
F

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

‘In another embodiment of the present invention, a B-D or B-L

mucleoside of the formula:

39




F F or its pharmaceutically acceptable salt or prodrug3thseand 2006 its use
as further described herein is provided. 5 In another enbodi nent of the
present invention, a (3-D or (3-L nucleoside of the formula: NH2 F O N HO
O OHF or its pharmaceutically acceptable salt or prodrug thereof or its
use as fuyr hfr 10 described herein is provided. In ano her.. enbodi ment of

t he presé% Gi8ntion, a (3-D or (3-L nucleoside o “VHE M 3Phul a: 89 13
Sept enmber 2006 WD 03/068162 PCT/US03/04379 NH2 Br N O,'" N HOO F F F
or its. pharmaceutically accepfgbl e salt¥ or prodrug thereof or its use as
further described herein is provi

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L
pucleoside of the formula:
Br
NH,
G
NZ |
o/L N
H
o)
F

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

' In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

90




5 I n anot her enbodi nent of the present invention, a R-iDSeptelbdr 2006uc| eosi de
of the formula: NH2 Br NN HO OHF or its pharmaceutically acceptable
salt or prodrug thereof or its use as further 10 described hereinis
provi ded. I n another enbodi ment of the present invention, a (3-D or (3-L

nucl eosi formul a: 90 13 Septenber 2006 WO 03/
PCTIUSO3?82%%§h' 2 C xx HOF F For its pharnaced%&@gﬁﬁ%ggcceptabIe sal t
or prodrug thereof or its use as further described herein is provided. 5

I n anot her enbodi nent of the meseqL/i ntion, a R-D or R L nucleoside of
the formula: NH2 C xx H =

NF

O)\N
Ho.

or its pharmacentically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a §-D or p-L
nucleoside of the formula;
NH, cl
A

NZ |

o).\m
H
0
F

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

~ In another embodiment of the present invention, a -D or B-L

nucleoside of the formula;
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OF OHF or its pharmaceutically acceptable salt or psedptegbérzeoeof or its
use as further 10 described herein is provided. In another enbodi nent of
the present invention, a a-D or (3-L nucleoside of the fornula: 91 13

Sept ember 2006 WO 03/068162 PCT/US03/04379 NH2 xx HO OF F For its
phar maceyt ! cal acceptabl e salt or prodrug thereof | se as further
descri begwl(gsﬁ'g%% is provided. 5 In another enbodi neﬁg{lg#og’?ﬁ pr esent
invention, a (3-D or OL nucleoside of the fornula: NH2 xx HOOF OHF
or its pharmaceutically accepigbl e salt! or prodrug thereof or its use as
further

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:-
NH,
F

NF

. O/LN
HO
0.

F

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

| Tn another embodiment of the present invention, a §-D or f-L

nucleoside of the formula:

92




10 described herein is provided. In another enbodi nentiaskptehberzoesent
invention, a (3-D or P-L nucleoside of the formula: 92 13 Septenber 2006
WO 03/ 068162 PCT/ US03/04379 NH2 \ OH ONHO _0 Oti F For its
pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi ment of the present
i nventi on' % %15 or (3-L nucl eoside of the fornmul afS"EBMRE o O-N HO O
F OHF or its pharmaceutically acceptable salt or prodrug thereof or its
use as further 10 described hggein is provided. In another enbodi nent of
the present invention, a P-D of (3-L '

N OH

A

Q.
E

or its pharmacentically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or B-L
nucleoside of the formula: .
NH,
N7 I o
o/l\m
HO '
0
F
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

* In another embodiment of the present invention, a $-D or B-L

nucleoside of the formula:

93




nucl eosi de of the fornula: 93 13 Septenber 2006 WO 035QePBttmBer 2006

PCT/ US03/ 04379 NH2 OH NN HO O F F or its pharmaceutically acceptable
salt or prodrug thereof or its use as further described hereinis
provided. 5 In another enbodi nent of the present invention a RDor RL
nucl eoside_of the formula: NH2 OH NNN HOOF OHEFE
pharnaced??8£1w§zacceptable salt or prodrug thereoffgﬁmﬁP@“h%e as further
10 described herein is provided. In another enbodi ment of the present
invention, a RRD or (3-L nuch#&oside of the fornul a:

CH
N/

A |

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a 3-D or B-L
nucleoside of the formula:
NHy
OH
NZ l
o)\w

HO '

0

F
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

- In another embodiment of the present invention, a §-D or f-L

nucleoside of the formula;
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94 13 Septenber 2006 WD 03/068162 PCTI US03/ 04379 NH2 10 Septer@ber2@&N H O F
~F For its pharnaceutically acceptable salt or prodrug thereof or its use
as further described herein is provided. 5 In another enbodi ment of the
present invention, a R-D or (3-L nucleoside of the formula: NH2 2 OH O N
HO O F F or its pharmaceutically acceptable salt o rodrug thereof or
its use a‘g{?sﬂ’ﬁlﬁer 10 described herein is provi ded.PCF’Hgﬁﬁﬁg%er enbodi nent
of the present invention, a R-D. or (3-L nucleoside of the forrmula: 95 13
Sept enber 2006 N D

N/ OH

/l\Nl

0

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a -D or B-L
nucleoside of the formula:
NH,
NZ I oH
_ o)\m
HO
0.
F

CH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 = described herein is provided.

In another embodiment of the present invention, a B-I) or p-L

nucleoside of the formula:

95




WO 03/ 068162 PCT/US03/ 04379 NHZ 0 NHZ O HO O F F F135eptergber 2006

phar maceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi nent of the present
invention, a (3-D or (3-L nucleoside of the formula: NH2 O N~ 1 NHZ ON
HOF OH 0?;/0 %1%25 pharmaceutically acceptable salt qr_prodrug thereof or
its use a i1d r 10 described herein is provi ded FCPHS4AE T her enbodi nent
of the present invention, a (3-D or (3-L nucleoside of the forrmula: 96 13
Sept enmber 2006 WO 03/068162 PCHiiUSOB/ 04379 NHZ O N~ | OH

NZ | NH
o)\n
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
N D
NZ NH;

HO

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

* In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

9%




OGN HOO F F F or its pharmaceutically acceptabl e sabBegstempsr@ddeug t her eof
or its use as further described herein is provided. 5 In another

-enbodi nrent of the present invention, a Q@D or (3-L nucleoside of the
formula: NHZ O N~ OH O NHOOF OHF or its pharmaceutically acceptable

salt or Rﬁﬁﬁﬁﬂgﬁ hereof or its use as further 10 dﬁ%ﬁ@hgﬁ§7 ereinis

provi ded. Tn anot her enbodi nent of the present inve -D or (3-L
nucl eosi de of the fornula: 97 13 Septenber 2006 WD 03/068162
PCT/ US03/ 04379 NH O Z N | \CH3 0O Ng

N/ \

PR |

ORH

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a f-D or B-L

mucleoside of the formula:

N

O)\
Q.
F
OH

N

N
HO
F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10~ described herein is provided. '

In another embodiment of the present invention, a B-D or -L

nmucleoside of the formula;
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HO )F F F or its pharnmaceutically acceptable salt or 1pSepiemberi2b@d eof or
its use as further described herein is provided. 5 In another enbodi nent

of the present invention, a (3-D or (3-L nucleoside of the fornmula: NH, O
\' ~\ H3 NHOO OHFor its pharmaceutically acceptable salt or prodrug

t her eof q&oh#ﬁl_se as further 10 described herein isa@rovided. I n anot her
enbodi nent? &f e present invention, a (3-D or R-L PLELPREY™ e of the
formula: 98 13 Septenber 2006 WD 03/068162 PCT/US03/04379 NH2 NN N HF F
or its pharmaceutically acceptabl e salf or prodrug thereof or its use as
further

CHg

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a2 B-D or B-L
nucleoside of the formula:
NH, t
NZ l ~ CH
o)\m
HO:
o
F

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 -~ described herein is provided.

' In another embodiment of the present invention, a B-D or f-L

nucleoside of the formula:

98




described herein is provided. 5 In another enbodi ment 1d6epi¢rabgy2@dsent
invention, a RDor P-L nucleoside of the formula: NH2 F NN HOO F F
or its pharmaceutically acceptable salt or pro drug thereof or its use as
further 10 described herein is provided. |In another enbodi nent of the
present invention, a DD or (3-L nucleoside of the formula: 99 13

Sept enbeWRBPE3162ND 03/ 068162 PCT/ US03/ 04379 NHZ F ERCMUSBI@3® OH or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
descri bed herein is provided. NH,

NF

ot its pharmaceutically acceptable salt or prodrug thereof or is use as further
described herein is provided.

5 In another embodiment of the present invention, a $-D or f-L
nucleoside of the formula:
NH;
_ F
NZ l
o/l\n
HO
o
AN

or its pharmaceutically acceptable salt or prodrug thereof or its usc as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

99




5 I n anot her enbodi nent of the present invention, a R4BsegteiBerl2ooenucl eosi de
of the formula: NHZ CH3 ONHO O F F or its pharmaceutically acceptable
salt or prodrug thereof or its use as further 10 described hereinis

provi ded. In another enbodi nent of the present invention, a RRD or (3-L
nucl eosi de of the fornula: 100 13 Septenber 2006 WO 03/068162

PCT/ USO3/WagngsisH2 OH, N HO OH F or its pharmacewciwaisloysraccept abl e sal t
or prodrug thereof or its use as further described herein is provided. 5

I n anot her enbodi nent of the prgggnt invention, a a-D or R-L nucleoside of
the formul a: .
NF

O)\N
HO

OH

ot its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
NH,
CHs
N |
o)\w
HO.
0.
=

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula;

100




NH2 cl
thereof or its use as further 10 described herein is provided.

NN HO F F or its pharmaceutically accept abbsesahber@oogpr odr ug

| n anot her

enbodi ment of the present invention, a (3-D or QL nucleoside of the
formula: 101 13 Septenber 2006 WO 03/068162 PCT/ U303/04379 NH2 CI N N HO
O OHF or its pharmaceutically acceptable salt or prodrug thereof or its
use as f uwPBREIs816Hescri bed herein is provided. 5 | n aootlssmaanbodi nent of

the present invention, a RD or (3-L nucleoside of the fornula:

10

NH;

CHa
NZ

A

Q.

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a p-D or B-L

pucleoside of the formula;

cl

orifs pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

n another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

101 -




NH2 Br N O--IN HOO F F or its pharnaceutically acesppiahbe 280t or
prodrug thereof or its use as further 10 described herein is provided. In
anot her enbodi nent of the present invention, a RD or (3-L nucl eoside of
the formula: 102 13 Septenber 2006 WD 03/068162 PCTI US03/ 04379 NH2 | Br xx
HOO OHF or its pharmaceutically acceptable salt or prodrug thereof or
its use WOPM6¥BEr described herein is provided. 5PCHUSMGEMEr enbodi nent
of the present invention, a (3-D or RL nucleoside of the formula: NH2

NH,

Cl
NF

A

0,

HO

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a -D or B-L
nucleoside of the formula:
NHp
Br
NZ l
o)\m
HO
o
X

ot its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a -D or -L

nucleoside of the formula:

102




0) NHO F F or its pharmaceutically acceptable salt on3gepdnbg 2ober eof or
its use as further 10 described herein is provided. |In another enbodi nent
of the present invention, a (3-D or (3-L nucleoside of the formula: 103 13
‘Sept enber 2006 WO 03/068162 PCT/US03/04379 NHZ N O", N HOO OHF or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further weews$ied herein is provided. 5 | n another remvsmiossent of the
present invention, a (3-D or P-L nucleoside of the formula: NH2 OH N O-N
NH;

Br
N/

O/LN
HO

Ok

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or p-L
nucleoside of the formula:
NH;
!
NZ |
0)\N
HO

AN

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In avother embodiment of the present invention, a p-D or B-L

nucleoside-of the formula;
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HOO F F or its pharmaceutically acceptable salt or psedsogbdrizeseof or its
use as further 10 described herein is provided. In another enbodi nent of
the present invention, a (i-D or (3-L nucleoside of the formula: 104 13
Sept enmber 2006 WO 03/068162 PCT/US03/04379 NHZ OH xx HO O OHOF or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
descri bedvmefogdie i s provided. 5 I n another enbodi ne®CT/G$030438 present
invention, a RD or (3-L nucleoside of the formula: NHZ SH ~ 0) N HO O

NH,

I
N

Py |

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 Tn another embodiment of the present invention, a B-D or B-L

nucleoside of the formula: |

CH

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

104




F F or its pharmaceutically acceptable salt or prodrugstbgseasdr2006 its use
as further 10 described herein is provided. |In another enbodi nent of the
present invention, a (3-D or R L nucleoside of the fornula: 105 13

Sept enmber 2006 WO 03/068162 PCT/US03/04379 NHZ SH NN HOO OHF or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
descri bedvoneredise i s provided. 5 In anot her enbodi mertr/ososvdse present
invention, a (3-D or RL nucleoside of the fornula: NHZ NH2 xx HOO F F
or its pharmaceutically acceptahle salt or prodrug thereof or its use as
further 10 described herein is|pr ov(inded.

A

G

HO

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or -L
nucleoside of the formula:
NH;
SH
NZ l
o)\m
HO
o)
IS
F F

or its phamiaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a $-D or B-L

nucleoside of the formula:

105




I n anot her enbodi nent of the present invention, a (3-@36eptRnber2006c! eosi de
of the forrmula: 106 13 Septenber 2006 WD 03/068162 PCT/ U803/ 04379 NHZ NHZ
XX HO OH F or its pharmaceutically acceptable salt or prodrug thereof or
its use as further described herein is provided. 5 In another enbodi nent
of the present invention, a R-D or a-L nucleoside of the formul a: NH2 CF,
N O", NWMBB1$2 or its pharmaceutically acceptabl e PEES03084379r 0 dr ug
thereof or its use as further 10 described herein is provided. In another
enbodi nent of the present invengion, a R-D or R L nucleoside of the
formul a: 107 13 Septenber 2006

NZ |
A

0

SH

HO

oH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:-
NH;
NHa
N7 |
o_)\n
~ HO
)
AN
F F

" or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

" In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

106 .




WD 03/ 068162 PCTI US03/ 04379 NHZ CF3 N OLN H O OH F 101September 2006

phar maceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi nent of the present
invention, a (3-D or (3-L nucleoside of the formula: NHZ CHZCHZF N HO O
F For its pharmaceutically acceptable salt or prodrug thereof or its use
as furt he¥ou@sidescri bed herein i.s provided. |n anotPE&UsS@sadi ment of the
present invention, a (i-D or (3-L nucleoside of the formula: 108 13

Sept enber 2006 WO 03/068162 PCJ,US03/ 04379 NH2 CH2CH2F

NH;
NZ

o/!\ N
HO

OH F

or its pharmacentically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or p-L
nucleoside of the formula:
NHz
CFs
NZ ‘
O)\N
HO
=
FF

or its pharmaceutically acceptable salt or prodrug thereof or its use as farther

10 . described herein is provided.

" In another embodiment of the present invention, a 8-D or B-L

nucleoside of the formula:

107 -




ONHOO OHF or its pharmaceutically acceptabl e sal ti3 geptgnipateows t her eof
or its use as further described herein is provided. 5 In another

enbodi ment of the present invention, a R-D or (3-L nucleoside of the
formula: NH2 N~\ O NHO O F F or its pharmaceutically acceptable salt
or prodrug thereof or its use as further 10 described herein is provided.
| n anot haYo @rmwbsseti nent of the present invention, a (BeDuwso4p3 L nucl eoside
of the forrmula: 109 13 Septenber 2006 WD 03/068162 PCT/ US03/04379 NH2 N~
0. HOO OHF NH

CFs
N

A

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a f-D or f-L
nucleoside of the formula:
NH,
CHaCHF
NF |
o)_\ N
HO
0.
=
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 - described herein is provided.

" In another embodiment of the present invention, a f-D or B-L

nucleoside of the formula:
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or its pharmaceutically acceptable salt or prodrug theegptemberiZ0g6 USe as
further described herein is provided. 5 In another enbodi nent of the
present invention, a (3-D or QL nucleoside of the formula: NH2 Br N O, N
HO O F F or its pharmaceutically acceptable salt or prodrug thereof or its
use as further 10 described herein is provided. In another enbodi nent of

t he presek@iyg§iéhti on, a R-D or (3-L nucl eosi de of pChwsosnul a: 110 13
Sept ember 2006 WO 03/068162 PCTIUS03/04379 NH2 Br N N HO OH F or its
pharmaceutical ly acceptable salf or prodrug thereof or its use as further
descri bed herein is provided. Inc%%; her enbodi ment of the present

invention, a 1li-D or a-L N

A

0.

HO

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 : In another embodiment of the present invention, a B-D or -L

mucleoside of the formula:

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

" In another embodiment of the present invention, a p-D or p-L

nucleoside of the formula:
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nucl eoside of the fornmula: NH2 Br p) NHO O F F or isSenbassraceutically
acceptabl e salt or prodrug thereof or its use as further 10 descri bed
herein is provided. In another enbodi nent of the present invention, a (3-D
or RL nucleoside of the formula: 111 --- --- --- ------ 13 Sept enmber 2006
WO 03/ 068162 PCT/ US03/04379 NH2 N Br N HO OH F or its pharmaceutically
accept ablveo ga@bg1620r prodrug thereof or its use as furChesingescri bed herein
is provided. 5 In another enbodi mrent of the present invention, a (3-D or
(3-L nucl eoside of the fornulg, NH2 cl

o

O

HO

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 Tn another embodiment of the present invention, a $-D or §-L

nucleoside of the formula;

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 - described herein is provided.

" In another embodiment of the present invention, a -D or B-L

nucleoside of the formula:
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NN HOO F For its pharmaceutically acceptabl e sal t13@eptptbei20gs t her eof
or its use as further 10 described herein is provided. In another

enbodi ment of the present invention, a (3-D or (3-L nucleoside of the
formula: 112 13 Septenber 2006 WD 03/068162 PCTI US03/04379 NH2 CI /JIN N
0" HOO OHF or its pharmaceutically acceptable salt or pro drug thereof
or its usOBX63163 t her described herein is provi dedPCHUBIOEIOL her

enbodi ment of the present invention, a (3-D or R L nucleoside of the
formula: NH2 CI  O-N N,

N/ \ Br

Py |

HO

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:’
NHp
N | =
)\ Br
o N
HO
0.
=
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

* In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:
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HO O F F or its pharmaceutically acceptable salt or psedptegbdrizeseeof or its
use as farther 10 described herein is provided. In another enbodi nent of
the present invention, a DD or Ji-L nucleoside of the formula: 113 13
Sept enber 2006 WO 03/068162 PCT/US03/04379 NH2 CI ONHO O OH F or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
descri bedVP&Y6$162 i s provi ded. 5 | n anot her enbodi me®CTHHIINIBEES pr esent
invention, a (3-D or (3-L nucleoside of the formula: NH2Z N~ ON HO O F
F or its pharmaceutically accepiable salt or prodrug thereof or its use as
further

N X

)\ Br
N

o
HO

OH F

or its pharmaceutically acceptable salt or prodrug thereof or iis use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
NHp
A I e A
o)\u
HO
o)
A
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a f-D or B-L

nucleoside of the formula;
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10 described herein is provided. In another enbodi nent3 séptérhiteer po@sent
invention, a (3-D or (3-L nucleoside of the formula: 114 13 Septenber 2006
WO 03/ 068162 PCT/US03/04379 NH2 / \ 1 N O ~N HOOHFor its
pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi rent of the present

i nventi oWO@s/0R18 or R-L nucl eoside of the fornul a: PNHRSIIMNE790O-N H O F F
or its pharmaceutically acceptable salt or prodrug thereof or its use as
further 10 described herein s provided. In another enbodi ment of the
present invention, a (3-D or j-L nucl%fside of the formula: 115

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 Tn another embodiment of the present invention, a $-D or -L
nucleoside of the formula:’
NH,
NF l X
/l\ cl
o“ N
“HO
o
X
F F

-~ or its pharmaceutically acceptable salt or prodrug thereof or its use as further

"~ 10 - described berein is provided.

" In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

113 -




13 Septenber 2006 WO 03/068162 PCT/ US03/ 04379 NH2 O45 sbbtélabddso06 or its
phar maceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi nent of the present
invention, a RRDor (i-L nucleoside of the formula: NH2 F NHO F F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further V@O3Pesiexr | bed herein is provided. |n anot hePCEE#MH3FENt of the
present invention, a (3-D or a-L nucleoside of the fornula: 116 13

Sept enber 2006 WO 03/ 068162 P/ US03/04379 NH2 F N HO

NN

cl

HO

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a -D or f-L
nucleoside of the formula:
NHy
1
N I Y
o/l\ N
HO
o
N
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 - described herein is provided.

" In another embodiment of the present invention, a §-D or -L

nucleoside of the formula:
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O OHF or its pharmaceutically acceptable salt or pradsygehberesd or its
use as further described herein is provided. 5 In another enbodi nent of

the present invention, a a-D or (3-L nucleoside of the formula: NH2 N F
NHOO F F or its pharmaceutically acceptable salt or prodrug thereof or
its use as further 10 described herein is provided. In another enbodi nent
of the pregeyesismventi on, a RRD or R-L nucl eosi de ocTwbs/ofsor nul a: 117 13

Sept enber 2006 WO 03/ 068162 PCT/US03/04379 '.. NH2 N~ //J\ F NHO O OH
F ' NH,
7 !
A
o N
HO
X
OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

" In another embodiment of the present invention, a B-D or p-L

nucleoside of the formula:
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or its pharmaceutically acceptable salt or prodrug thas&eptemberizb® use as
further described herein is provided. 5 In another enbodi nent of the
present invention, a n-D or (3-L nucleoside of the formula: NH2 / xx HO
O F F or its pharnaceutically acceptable salt or prodrug thereof or its
use as further 10 described herein is provided. In another enbodi nent of
the prese¥®oyosiiéhti on, a R-D or R L nucl eosi de of tPE®USGH4SH a: 118 13
Sept enmber 2006 WD 03/068162 PCT/ US03/04379 N2 0O NHO O OHF or its
pharmaceutical ly acceptabl e saly, or prodrug thereof or its use as further
descri bed herein is provided. | n anot her enbodi nent of the present
invention, a (3-Dor RL nug padexQf the formula: NH F  xx

)\ | ]
(0] N

HO

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or -L

nucleoside of the formula:

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 . described herein is provided.

" In another embodiment of the present invention, a p-D or p-L

nucleoside of the formula:
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HO-gq0 O F F or its pharmaceutically acceptable salt osspgstedsatgosder eof or
its use as further 10 described herein is provided. |In another enbodi nent
of the present invention, a (3-D or R L nucleoside of the fornula: 119 13
Sept ember 2006 WO 03/068162 PCT/US03/04379 NHF z XX HOO OHF or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
descri bedviesioesisg i s provi ded. 5 I n anot her enbodi neRCT/G$03043® present
invention, a (3-D or (3-L nucleoside of the formula: - NHz Br XX HO O F
F or its pharnmaceutically accgptable salt or prodrug thereof or its use as
further 10 described herein {s prgxidqg.

NZ

A

0.

HG

OH F

or its pharmaceutically acceptable salt or prodrug thereof or ifs use as further

described herein is provided.

5 In another embodiment of the present invention, a 8-D or f-L
nucleoside of the formula:

NHp

NF

o)\u

"HO
0
S
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 = described herein is provided.

" In another embodiment of the present invention, a f-D or B-L

nucleoside of the formula:
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I n anot her enbodi nent of the present invention, a (i-B38éptémbdr2006ucl eosi de
of the fornmula: 120 13 Septenber 2006 WD 03/068162 PCTI US03/ 04379 NH2 Br
NN HOO OHFor its pharmaceutically acceptable salt or prodrug thereof
or its use as further described herein is provided. 5 In another

enbodi ment of the present invention, a R-D or R-L nucleoside of the
formul a: WHBHE62 xXHO O F F or its pharnmaceuti cal | pCHEoepB#Ebl e salt or
prodrug thereof or its use as further 10 described herein is provided. In
anot her enbodi nment of the preSQ%t invention, a (3-D or a-L nucleoside of
the fornmula: 121 13 Septenber 06 WD 03/068162 PCT/ US03/04379 O

NZ I

PR

OH F

* or its pharmaceutically acceptable salt or prodrug thereof or ifs usc as further

described herein is provided.

5 Tn another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

"~ HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

" In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:
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INONY OHO OHFor its pharnaceutical |y accept abb&egiahber@oogr odr ug
thereof or its use as further described herein is provided. 5 In another
enbodi ment of the present invention, a R-D or p-L nucl eoside of the
formula: NHZ N O--IN HOO F F or its pharmaceutically acceptable salt
or prodrug thereof or its use as further 10 described herein is provided.
I n anot hayO @16k nent of the present invention, a (¥€DuswEd L nucl eosi de

of the formula: 122 ---- - -------- 13 Sept enber 2006 WO 03/ 068162
PCT/ US03/ 04379 NHZ xx HO
P

HO

OoH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or B-L
nucleoside of the formula:
F
NH;
Y 4
N |
O/I\N
H
0.
X
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

| In another embodiment of the present invention, a p-D or §-L

nucleoside of the formula:

119 .




O OHF or its pharnaceutically acceptable salt or pragcegehbaresf or its
use as further described herein is provided. 5 In another enbodi nent of
the present invention, a (3-D or (3-L nucleoside of the formula: NH2 OH O
NHOO F F or its pharmaceutically acceptable salt or prodrug thereof or
its use as further 10 described herein is provided. In another enbodi nent
of the pMe&x®Ms3ie2nventi on, a (3-D or (3-L nucl eosi decoisoems?d ornul a: 123 13
Sept enmber 2006 WO 03/068162 PCT/ US03/ 04379 NH2 OH O N HO OCH F or its
pharmaceutical ly acceptable salt or prgdrug thereof or its use as further
described herein is provided.} In t her enbodi ment of the present
invention, a RDor RL ~

N

Py |

HO

OH F

orits pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula: |
Er
NH,
S
NZ |
o)\u
HO
0.
AN
F F

orits ph@aceuﬁcaﬂy acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

Tn another embodiment of the present invention, a p-D or -L

nucleoside of the formula:

120




nucl eoside of the fornmula: NH2 OH N HO O F F or its 1plkastemsseaboecal |y
acceptabl e salt or prodrug thereof or its use as further 10 descri bed
herein is provided. In another enbodi nent of the present invention, a (3-D
or RL nucleoside of the fornmula: 124 13 Septenber 2006 WD 03/068162

PCT/ US03/ 04379 NH2 OH N O N HO O OHF or its pharmaceutically acceptable
salt or pvVoovuasyex hereof or its use as further descrch@sosherein is

provi ded. 5 In another enbodi nent of the present invention, a RRD or (3-L
nucl eoside of the formula: NH2 O N~ O

NHp %

N

o/l\n
HO

o8 F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 Tn another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
| cl
NH;
N l
O/I\N
HO
0
AN
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or p-L

nucleoside of the formula:

121 -




ONHO O F F or its pharmaceutically acceptabl e sal t 1®8efpemishragoe her eof or
its use as further 10 described herein is provided. |In another enbodi nent
of the present invention, a R-D or R-L nucleoside of the formula: 125 ---
R T - ---- 13 Septenber 2006 WD 03/068162
PCT/ U503/ 04379 NHp ON~-1 OH 0)---NHO OH F or its pharnaceutically
accept ablveo e3#b8160r prodrug thereof or its use as fulPCHERNGESCri bed herein
is provided. 5 In another enbodi mrent of the present invention, a (3-D or
R-L nucl eosi de of theforrrulﬁlH: NHp ONjp ONHOO F F -

2

7

N

PR |

OH F

oriis pﬁarmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula: |
|
NH;
F
N |
O)\ N
HO
o
A
F F

or its phanﬁaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or -L

nucleoside of the formula:

122




or its pharmaceutically acceptable salt or prodrug thessédtefiier 2008 USE as
further 10 described herein is provided. In another enbodi nent of the
present invention, a R-D or 43-L nucleoside of the fornula: 126 13

Sept ember 2006 WD 03/ 068162 PCT/ US03/ 04379 NH2 ONH2 O NHO O OH F or
its pharmaceutically acceptable salt or prodrug thereof or its use as

- further veBoésidlded herein i s provided. 5 | n anot her perivsidaa®nt of the
present invention, a (3-D or (3-L nucleoside of the formula: NHO 2 ~ | \
OH 0) NHO F F or its pharnmaceutical]y acceptable salt or prodrug
thereof or its use as further210 degctibed herein is provided. In another
enbodi nent of the present iny i a (3-Dor (3-L

HO

OoH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

-5 In another embodiment of the present invention, a 3-D or B-L
nucleoside of the formula:
NHy
- N I OH
_ o)\m
HO
0
X
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

| In another embodiment of the present invention, 2 -D or B-L

nucleoside of the formula;
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nucl eoside of the fornmula: 127 ------- --- - 13 Sept agBesemid) 6o0eVO

03/ 068162 PCT/US03/04379 N2 O N~1 \ OH O-NHO O OH F or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi mrent of the present
invention, a (3-D or (3-L nucleoside of the formula: NH2 O ~ 1 OHa 0) HO
0 F F orwoexesiptar raceuti cal ly acceptabl e salt or pregwengosser eof or its
use as further 10 described herein is provided. In another enbodi nent of
the present invention, a (3-D g (3-L nucleoside of the fornula: 128 13

Sept enber 2006
NZ OH

o)\m
HO

Ol F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a f-D or B-L

nucleoside of the formula:-

OH

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

" In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:
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WO 03/ 068162 PCT/US03/04379 H2 O N/ I \ H3 O N HO @ séjterhben20dé S

phar maceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi nent of the present
invention, a (3-D or (3-L nucleoside of the formula: NH2 NN HO O F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further W®@®eI6x i bed herein is provided. |n anot herCeussesment of the
present invention, a DD or (3-L nucleoside of the fornula: 129 13

- Septenber 2006 WO 03/068162 RCT/ US03/ 04379 NH2 | F N~

OH
N

o/l\u
HO

CH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described berein is provided.

5 ' In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
N, O
NZ | OH
O)\ N
HO
0
N

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a B-D or f-L

nucleoside of the formula:
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ox HOF F or its pharmaceutically acceptabl e salt or 1pSepteniper2dr eof or
its use as further described herein is provided. 5 In another enbodi nent
of the present invention, a R-D or R-L nucleoside of the formula: NH2 IF
NO-N HOO F OHor its pharmaceutically acceptable salt or prodrug
thereof or its use as further 10 described herein is provided. |In another
enbodi me¥O B¥0641f%e present invention, a (3-D or R L PAGEREHHIHe of the
formula: 130 13 Septenber 2006 WD 03/068162 PCT/ US03/04379 NH2 OFD N N

HO O w, O

NZ I on
0)\N
HO

CH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

HG

or its pharrﬁaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or p-L

nucleoside of the formula:

126 -




F For its pharmaceutically acceptable salt or prodrug3tSbgembdr2006its use
as further described herein is provided. 5 In another enbodi nent of the
present invention, a Q@D or (3-L nucleoside of the formula: NH2 CH ON
HO O 11 F CH or its pharnaceutically acceptable salt or prodrug thereof or
its use as further 10 described herein is provided. In another enbodi nent
of the pre@e¥sishventi on, a DD or R L nucl eosi de SCTURBMGT nul a: 131 13
Sept enmber 2006 WD 03/068162 PCT/ US03/04379 NH2 G xx HOO F F or its
pharmaceutically acceptable salt orgqprodrug thereof or its use as further
described herein is provided. ¥% n lanot her enbodi nent of the present

invention, a P-D or (3-L 7
N NHz

o/l\N
HO

OH F

orits phmmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or 8-L

nucleoside of the formula:

NHz

NF

A
H
0.
3
FF
orits phanﬁacéutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula;

127




nucl eosi de of the fornmula: NH2 cIl xx HO F CH or its phegp@awybosmsal |y
acceptabl e salt or prodrug thereof or its use as further 10 descri bed
herein is provided. In another enbodi nent of the present invention, a (3-D
or (.3-L nucleoside of the formula: 132 13 Septenber 2006 WD 03/068162
PCT/ US03/ 04379 NH2 Br N O,, N HOOF F or its pharmaceutically

accept ablveo esabgi620r prodrug thereof or its use as fuPCHE3NG&Escri bed herein
is provided. 5 In another enbodi ment of the present invention, a R-D or

(3-L nucl eoside of the fornmla: NH2 4
2

N ‘ ~
O)\N

G.

OH

HO:

OH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further A

described herein is provided.

5 - In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

NHy

PN

HO.
o
: F

=
S
F

CHa

or its phanﬁaceuticaliy acceptable salt or prodrug thereof or its use as further

10 described herein ‘is provided.

In another embodiment of the present invention, a 3-D or p-L

nucleoside of the formula:
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Br O-NHO OCOH F or its pharmaceutically acceptabl e 13&kpteaberpoedr ug
thereof or its use as further 10 described herein is provided. |In another
enbodi ment. of the present invention, a (3-D or (3-L nucleoside of the
formula: 133 13 Septenber 2006 WO 03/068162 PCT/1JS03104379 NH2 N o HO O
F or its pharmaceutically acceptable salt or prodng thereof or its use as
further wiesosdifzed herein is provided. 5 |In anot her penbsdbszent of the

present invention, a (3-D or (3-L nucleoside of the formula: NH2 N O--N

HO

NH, Q

N7 X
A

)

CHg

HO

CH F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 Tn another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

or its phatmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a f-D or 3-L

nucleoside of the formula:
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O F OHor its pharmaceutically acceptable salt or pragsugehbeoesd or its
use as further 10 described herein is provided. In another enbodi nent of
the present invention, a (3-D or (3-L nucleoside of the formula: 134 13
Sept ember 2006 WD 03/068162 PCT/ US03/04379 NH2 IOH xx HOO F F or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
descri bedvdhwspesiee i s provided. 5 In anot her enbodi nertr/ofostdsm present
invention, a RD or G-L nucleoside of the formula: NH2 ITOH 0) NHO O F
OH or its pharnaceutically acceplskpbl e salt or prodrug thereof or its use as
further 10 described herein is pfovided.

F
o)\u
HO

or its pharmaceutically acceptable salt or prodrog thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula:
NH,
E
N |
o)\n
HO
0
Va
OH

‘or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a -D or B-L

nucleoside of the formula:
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I n anot her enbodi nent of the present invention, a R Dieseffehber2om eosi de of
the forrmula: 135 13 Septenber 2006 WO 03/068162 PCT/US03/04379 NH2 ISH O
N HO O F or its pharmaceutically acceptable salt or prodrug thereof or its
use as further described herein is provided. 5 In another enbodi nent of
the present invention, a RD or (3-L nucleoside of the formula: NH2 | SH

~ 0) N h~O»®@osde20H or its pharmaceutical ly accept ablrer/ssbtdsor prodrug
thereof or its use as further 10 described herein is provided. In another
embodi nent of the present inventjon, a (i-Dor RL nucleoside of the
formul a: 136

CHs
N7

A

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a $-D or B-L
nucleoside of the formula:
NH,
CHy
NZ |
O/I\N
HO
0
e
OH

ot its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

~ In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

131 -




13 Septenber 2006 WO 03/068162 PCT/ US03/ 04379 NH2 NHA3 shbtbhnbdi@0@@ F or its
phar maceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi nent of the present
invention, a RRD or (3-L nucleoside of the formula: NH2 NH2 ONHO O F OH
or its pharmaceutically acceptable salt or prodrug thereof or its use as
further WOHEY6Y i bed herein is provided. |n anot herrCetvbogssnent of the
present invention, a R-D or (i-L nucleoside of the fornula: 137 -
---------------- ---- 13 Septenper 2006 WO 03/068162 PCT/ US03/ 04379

al
NZ

A

0.

HO

ot its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or 8-L
nucleoside of the formula:
NH;
cl
NF

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

" In another embodiment of the present invention, a §-D or f-L

nucleoside of the formula:

132




NH2 CF3 N O-N HO O F F or its pharnaceutically accaptgfk@mbsaobs or
prodrug thereof or its use as further described herein is provided. 5 In
anot her enbodi nent of the present invention, a (3-D or (3-L nucleoside of
the formula: NH2 CF3 xx HOO F OH or its pharmaceutically acceptable salt
or prodrug thereof or its use as further 10 described herein is provided.
I n anot hevoeiseici nent of the present invention, a 3eDrwosep8dsL nucl eoside
of the forrmula: 138 13 Septenber 2006 WO 03/068162 PCT/ US03/ 04379 NH2
CHZCHZF N NH,

Br
N

A

8]

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

Br

HG

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:
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N HO O F or its pharmaceutically acceptabl e salt or 1psegsémigerttos eof or
its use as further described herein is provided. 5 In another enbodi nent
of the present invention, a (3-D or R L nucleoside of the fornula: NHZ
CHZCHZF ON HO OOH F or its pharmaceutically acceptable salt or prodrug
thereof or its use as further 10 described herein is provided. |In another
enbodi mevo gsf6iléle present invention, a (3-D or (i-LPCHUBBOBH de of the
formula: 139 13 Septenber 2006 WD 03/068162 PCT/ OS03/ 04379 NH2 N~ O" N

HO Nty
N? 1
o)\n
HO

ot its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:

NH
HO

OH

or its phanﬁacéutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:
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O F F or its pharnmaceutically acceptable salt or prodssgpteheereoss or its
use as further described herein is provided. 5 In another enbodi nent of
the present invention, a RD or (3-L nucleoside of the formula: NH2 N~ N
~-HO O F OHor its pharmaceutically acceptable salt or prodrug thereof or
its use as further 10 described herein is provided. In another enbodi nent
of the pmvaz@mssiémvention, a (3-D or (3-L nucl eosi decobsowsisrof or nul a: 140 13
Sept enber 2006 WO 03/068162 PCT/US03/04379 NHZ Br N~ 1 \ ON HOO F F
or its pharmaceutically acceptabfg salt or'prodrug thereof or its use as

further
OH

NZ

o)\w
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided,

5 In another embodiment of the present invention, a -D or B-L

nucleoside of the formula:

CH

HO

OH

or its pharﬁlacéutica]ly acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L.

nucleoside of the formula:

135 -




described herein is provided. 5 Jr. another enbodi nenti3gtptbmserPogesent
invention, a (3-D or (3-L nucleoside of the formula: NHZ Br ON HO O F
OH or its pharmaceutically acceptable salt or prodrug thereof or its use as
further 10 described herein is provided. |In another enbodi nent of the
present invention, a (3-D or R L nucleoside of the fornula: 141 -
--------- WO 03686ht enmber 2006 WO 03/ 068162 PCT/ USO3/r02/BFB0MF2 Br O NHF F
or its pharmaceutically acceptable salt or prodrug thereof or its use as
further described herein is progided. 5 In another enbodi nent of the
present invention, a (3-D or (3- nuS%I eoside of the formula: NH2

HO

or its pharmaceutically acceptable salt or prodrag thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula: '
NH,
SH
NZ l
O)\N
HO:
o
/
OH

or its pharﬁ:taceutically acceptable salt or prodrug thereof or its use as further

U described herein is provided.

In another embodiment of the present invention, a p-D or B-L

mucleoside of the formula:
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r BON HOF OHor its pharnaceutically acceptabl e sglsbptemhbdi2088 Ug
thereof or its use as further 10 described herein is provided. |In another
enbodi ment of the present invention, a R-D or (3-L nucleoside of the
formula: 142 13 Septenber 2006 WO 03/068162 PCT/US03/04379 NH2 / \ C N
HO F F or its pharnmaceutically acceptable salt or prodrug thereof or its
use as f UW@psI6Hescri bed herein is provided. 5 | n @edUks043Enbodi nent of
the present invention, a p-D or (3-L nucleoside of the formula: NH2 cI O

N HO O- ,

NH,
N7

o/l\N
HO

or its pharmaceutically acceptable salt or prodrug thereof or ifs use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or 8-L
nucleoside of the formula: '
NH,
NH;
N l
O)\N
HO
!
e
OH

or its phanﬁaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

Tn another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:
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F OH or its pharmaceutically acceptable salt or prodrugsthnemnssfoss its use
as further 10 described herein is provided. In another enbodi nent of the
present invention, a R-D or (i-L nucleoside of the fornula: 143 13 :
Sept ember 2006 WD 03/068162 PCT/ US03/04379 NH2 N~ /JIB O O NHOO F
or its pharmaceutically acceptable salt or prodrug thereof or its use as
further ve&®8lPed herein i s provided. 5 I n anot her PebigdN4sENnt of the
present invention, a R-D or RL nucleoside of the formula: NH2 N~ ~ CbN
HO O F OH or its pharnmaceutical ky, acceptable salt or prodrug thereof or
its use as further 10 descri bed here(i:Fl;\ is provided.

N/

A

e

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. ’

5 In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula: ‘
NH,
CF
NZ | ’
O)\N
HO
o
/
OH

or its pharmaceutically acceptable salt or prodrug thercof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a f-D or B-L

nmucleoside of the formula:
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I n anot her enbodi nent of the present invention, a R Di®psedtenter 2006C| eosi de
of the forrmula: 144 13 Septenber 2006 WO 03/068162 PCT/ US03/04379 NH2 N
ON HO F F or its pharmaceutically acceptable salt or prodrug thereof or
its use as further described herein is provided. 5 In another enbodi nent
of the present invention, a (3-D or (3-L nucleoside of the formula: NH2 /
N OYN MWasneeH or its pharmaceutical |y accept abl BCBEd0s/040T9 pr odr ug
thereof or its use as further 10 described herein is provided. In another
embodi nent of the present invenfjon, a (3-Dor (3-L nucleoside of the

formul a: 145 CH.CHE
N/ 2412

A

Q.

HO

or its pharmaceutically acceptable salt or prodrug thereof or ifs use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or p-L
nucleoside of the formula:
NHz
CHaCHF
N? !
O/I\N
. HO
0
Z
OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a -D or B-L

nucleoside of the formula:

139 .




---------------------- 13 Septenber 2006 WO 03/ 068162 s&idhndsoae04379  NH2
ON HOOF F or its pharmaceutically acceptable salt or prodrug thereof
or its use as further described herein is provided. 5 In another

enbodi mrent of the present invention, a (3-D or (3-L nucleoside of the
formula: NH2 ONHO OOH F or its pharmaceutically acceptable salt or
prodr ug tweeeehecor its use as further 10 descri bedrpbeussmstes provided. In
anot her enbodi nent of the present invention, a (3-D or (3-L nucleoside of

the formula: 146 ------ -------2--- I 13 Sept enber
2006 WO 03/ 068162 PCT/ US03/ 0431%
N/l o
O/I\N
HO
Q
=

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 ' In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula: |
NH;
NZ ! =
o)\ N
HO
0.
/
OH

or its phanﬁacéutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a f-D or B-L

nucleoside of the formula:

140 -




NH2Z F N HOF F or its pharnmaceutically acceptable sakefsmbyregielg t her eof
or its use as further described herein is provided. 5 In another

enbodi ment of the present invention, a (3-D or R L nucleoside of the
formula: NH2 F NON HOOH F or its pharmaceutically acceptable salt or
prodrug thereof or its use as further 10 described herein is provided. In
anot her ovadssrent of the present invention, a (3-Droruswsds?e nucl eosi de of
the formula: 147 13 Septenber 2006 WD 03/068162 PCT/ US03/ 04379 NH2 N

NHz

N/ | \ Br
0)\N

0.

HC

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:

HO

OH

or its pharrﬁacéutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or p-L

" nucleoside of the formula:

141




O~F NHO F For its pharmaceutically acceptabl e $fa&éni&hbdebeudr ug
thereof or its use as further described herein is provid%d. 5 I'n anot her
enbodi ment of the present invention, a QD or p-L nucleoside of the
formula: NHZ F O NHOO F CHor its pharmaceutically acceptable salt or
prodrug thereof or its use as further 10 described herein is provided. In
anot her evbadssrent of the present invention, a R D ecr/Bsoo4dmucl eosi de of

the formula: 148 13 Septenber 2006 WO 03/068162 PCT/US03/04379 NH2 O N HO
O F NHy

N? I

Br

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or §-L

nucleoside of the formula:

HO

OH

or its pharmaceutically acceptable salt or prodrag thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a -D or B-L

nucleoside of the formula:
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F or its pharmaceutically acceptable salt or prodrug thesgsibeprodst s use as
further described herein is provided. 5 In another enbodi nent of the
present invention, a (3-D or (3-L nucleoside of the formula: NH2 N N HO
OOH F or its pharmaceutically acceptable salt or prodrug thereof or its
use as further 10 described herein is provided. In another enbodi nent of

t he pressvuosiossventi on, a (3-D or (i-L nucl eosi de ofcrbsmsidernul a: 149 13
Sept enmber 2006 WO 03/068162 PCT/US03/04379 NHZ F N~ OxN HO O F F or its
phar maceutical |y acceptabl e sakt, or prodrug thereof or its use as further
descri bed herein is provided.

N/ \ Cl

Py |

Q.

‘or its pharmaceutically acceptabie salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or p-L.

nucleoside of the formula:
cl
N7 Y

HO

CH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 - described herein is provided.

In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:

143




5 In anot her enbodi nent of the present invention, a Ridsgiterhiserkooenucl eosi de
of the formula: HZ F Nxx HO F OHor its pharnaceutically acceptable
salt or prodrug thereof or its use as further 10 described hereinis

provi ded. In another enbodi nent of the present invention, a (3-D or RL
nucl eosi-de of the fornmula: 150 13 Septenber 2006 WD 03/068162

PCT/ USO3ManBmesiédHp Br O N HO O F F or its phar naceduispaay accept abl e
salt or prodrug thereof or its use as further described hereinis
provided. 5 In another enbodi nept, of the present invention, a a-D or (3-L
nucl eoside of the formula: NH2 Br O N

N | X
O)\N ¢
HO
o
=

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula: '
NH,
NZ | I
)\ cl
s N
HO:
0
/
OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nucleosidg of the formula:
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HO O OH F or its pharnmaceutically acceptable salt or{psaflsicr béer eof or
its use as further 10 described herein is provided. In another enbodi nent
of the present invention, a R-D or (3-L nucleoside of the fornula: 151 13
Sept ember 2006 WD 03/068162 PCTI US03/04379 NHZ CI xx HOO F F or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
descri bedvénesresiér i s provided. 5 In anot her enbodi nentr/ofesndam present

invention, a RRD or (3-L nucleoside of the formula: NHZ Cl , xx HO F
OH or its pharmaceutically accepjable salt or prodrug thereof or its use as
further |

N I A

O)\N
H
0.
=

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula:
NH,
o | A
o)\n
“H
o
/
CH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a $-D or §-L

nucleoside of the formula;
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10 described herein is provided. In another enbodi mentizebpithserRb®sent
invention, a RRD or (3-L nucleoside of the formula: 152 13 Septenber 2006
WO 03/068162 PCT/ US03/04379 H2 xx H O F F or its pharmaceutically :
acceptable salt or prodrug thereof or its use as further described herein
is provided. 5 In another enbodi nent of the present invention, a (3-D or
Q L nuclvosieas2of the formula: NH2 N O?N HO O PFCcOBsmw0437% S
pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.yn anot her enbodi ment of the present
invention, a (3-D or RL nucleoside of the fornmula: 153 13 Septenber 2006

N X

|
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.

5 In another embodiment of the present invention, a p-D or B-I.
nucleoside of the formula:
NH,

N ] AN

AL

" Ho
o
&

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a B-I or f-L
nucleoside of the formula:

146




WO 03/068162 PCT/ US03/04379 NHZ OH N N H O F F or itbgefbabdrasssitically
acceptabl e salt or prodrug thereof or its use as further described herein
is provided. 5 In another enbodi ment of the present invention, a R-D or
(3-L nucleoside of the fornula: NH2 ~1 OH 0) NHOO F OHor its
pharmaceutically acceptable salt or prodrug thereof or its use as further
10 descrivweabiobssxei n i s provided. In another enbodi meot/usibiodstee present

invention, a (3-D or (3-L nucleoside of the formula: 154 - ----------- 13
Sept enber 2006 WD 03/ 068162 P%R/ US03/ 04379 NH2
7 | A
o)\w
HO
i

or its phanmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

3 In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula:
NHp
7 | \ F
O/I\N
H
O,
/

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:
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OH 0 NHOF F or its pharnaceutically acceptabl e sal {38gpehedoe t her eof
or its use as farther described herein is provided. 5 In another

enbodi ment of the present invention, a R-D or (3-L nucleoside of the
formula: NH2 OH N HO O F OH or its pharnaceutically acceptable salt or
prodrug thereof or its use as further 10 described herein is provided. In
anot her evbadssrent of the present invention, a (3-Dror/u§i3s4379 nucl eosi de of
the formula: 155 ------ --- -- 13 Septenber 2006 WO 03/068162

PCT/ US03/ 04379 NH2 O OH O N HQ,O

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

" HO

OH

or its phamiaceutica]ly acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a -D or B-L

nucleoside of the formula:

148 .




F F or its pharmaceutically acceptable salt or prodrugsisbgemsdr206e its use
as further described herein is provided. 5 In another enbodi nent of the
present invention, a (3-D or (3-L nucleoside of the formula: NH2 O CH 0)
NHOO O F Hor its pharmaceutically acceptable salt or prodrug thereof or
its use as further 10 described herein is provided. In another enbodi nent
of the presemssisvention, a (3-D or (3-L nucl eosi decoiswhsrd or mul a: 156 13
Sept enmber 2006 WD 03/068162 PCT/US03/04379 NH2 O N~ 1 NH2 ONHO O F F
or its pharmaceutically acceptqﬁle salt or prodrug thereof or its use as
further described hereinis pro@id%//

N/

o/l\m
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or B-L
nucleoside of the formula:
NH,
Z
NZ |
O)\N
HO.
0.
Z
OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a B-D or f-L

nucleoside of the formula:

149




5 I'n anot her enbodi ment of the present invention, a (33Eefémiked2006
nucl eoside of the fornula: NHZ2 ONH2 ONHO F OH or its pharmaceutically
acceptabl e salt or prodrug thereof or its use as further 10 described
herein is provided. In another enbodi nent of the present invention, a (3-D
or (3-L nucleoside of the formula: 157 ------------ 13 Septenber 2006 WO
03/ 06816 @EH6sw303/ 04379 H2 O ~ 1 \ OH 0) N HO O pé&r/so®ibasiot S
pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodiment of the present
invention, a (i-Dor P-L nucN*eosid} the formula: NH2 0 N~ OH

7z

NZ !
A,
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

“described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula:
F
NH;
F
NZ I
o)\n
H
o
Z
OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

Tn another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:
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ONHF OHor its pharmaceutically acceptable salt or pgedsignhdrheseeof or its
use as further 10 described herein is provided. In another enbodi nent of
the present invention, a P-D or RL nucleoside of the formula: 158 13

Sept ember 2006 WO 03/068162 PCT/US03/04379 NHO 3 N/ I \ CH3 ONHO O
F For its pharmaceutically acceptable salt or prodrug thereof or its use
as furthevooxbesmer i bed herein is provided. 5 |In anot perusisiosd nent of the
present invention, a (3-D or (3-L nucleoside of the formula: 'H2 O N CH3
O- NHOO F O™H

NH, Br

7

g

O,

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or 3-L
nucleoside of the formula:
NH, Br
Z

NZ I

o)\N

HO
o
/

" OH

_ or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a f-D or B-L

nucleoside of the formula:

151




or its pharmaceutically acceptable salt or prodrug thagegftefber2b® USe as
further described herein is provided. 10 In another enbodi nent of the
present invention, a R-D or R-L nucleoside of the formula: 159 13

Sept enber 2006 WD 031068162 PCT/ US03104379 NH2 N ON HO O/ \ 5 F F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further vdeeswosilezed herein i s provided. 5 I n anot her rewbsdb4zent of the
present invention, a (3-D or RL nucleoside of the formula: NHZ 0) N HO O
F F or its pharmaceutically acceptable salt or prodrug thereof or its use
as further 10 described herefth is vided. |In another enbodi nent of the
present invention, a R D or cl eosi de of the formula:

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

NH

N/

A

h
o
&
F OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a f-D or B-L

nu_cleoside of the formula:

152 -




160 ------ R 13 Septenber 2006 WO 03/ 06816213 chekibo3/00¢379 NH2
CH NO-N HO 91F~~ F or its pharmaceutically acceptable salt or prodrug
thereof or its use as further described herein is provided. 5 In another
enbodi mrent of the present invention, a (3-D or (3-L nucleoside of the
formula: NHZ G /IN-ON HOO 4 F F or its pharmaceutically acceptable
salt or pwodveget hereof or its use as further 10 deetwsdedrherein is
provi ded. In another enbodi nent of the present invention, a RRD or RL

nucl eosi de of the fornmula: 161

NH, '

=

NZ

or its pharmaceutically acoeptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or §-L

nucleoside of the formula;

NH,

NZ
S
HO

o
=
¢ OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 . described herein is provided.

In another embodiment of the present invention, a §-D or B-L.

nucleoside of the formula:

153 -




13 Septenber 2006 WO 03/068162 PCT/ US03/ 04379 NH2 Br 13 &Mberhkar@hosk F or its
phar maceutical ly acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi nent of the present
invention, a a-D or RL nucleoside of the formula: NH2 NJI O// N HOF
or its pharmaceutically acceptable salt or prodrug thereof or its use as
further w®odeseri bed herein is provided. |n anot herceoimedisent of the
present invention, a (3-D or R L nucleoside of the fornula: 162 13

Sept enber 2006 WO 03/068162 PCJ,US03/ 04379 NH2 OH

NF OH

A

0.

_ or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or B-L
nucleoside of the formula:
NH;
NZ | OH
o_)\n
HO
o
=
F OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

" In another embodiment of the present invention, a p-D or B-L

nucleoside of the formmila:
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NHOO F F or its pharnaceutically acceptable salt okzpgaehbig 2bdeer eof or
its use as further described herein is provided. 5 In another enbodi nent

of the present invention, a (i-D or (3-L nucleoside of the fornmula: NH2 SH
NHOO F F or its pharmaceutically acceptable salt or prodrug thereof or
its use as further 10 described herein is provided. In another enbodi nent
-of the pmvesenssisxnvention, a (i-D or R-L nucl eosi derpofrusoessfoor nul a: 163 13
Sept enmber 2006 WO 03/068162 PCT/US03/04379 NH2 NH2 N O", N HO

NH,

OH
N/

A

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a §-D or B-L
nucleoside of the formula: |
NH;
GH
e |
A
HO
0.
Z

OH

orits pharmaceutica]ly acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:
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O F F or its pharnmaceutically acceptable salt or prodpsiggpthiesends or its
use as further described herein is provided. 5 In another enbodi nent of
the present invention, a RD or a-L nucleoside of the formula: NH2 ~ CF3
ONHOO F F or its pharmaceutically acceptable salt or prodrug thereof or
its use as further described herein is provided. 10 In another enbodi nent
of the preeemwsishventi on, a (3-D or{i-L nucl eosi de roftrusize4dror nul a: 164 13
Sept enber 2006 WO 03/068162 PCT/ US03/04379 NH2 CH2ZCHRZF O N HO O F F or
its pharmaceutically acceptable salg or prodrug thereof or its use as
further described herein is pfitvidid.

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a f-D or f-L

nucleoside of the formula:‘

NZ OH

HO

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:

156




I n anot her enbodi nent of the present invention, a (3-B38&ptémbdr2008

nucl eoside of the fornula: NH2 NN HO O F F or its pharmaceutically
acceptabl e salt or prodrug thereof or its use as further described herein
is provided. 10 In another enbodi ment of the present invention, a (3-D or
R-L nucleoside of the fornmula: 165 13 Septenber 2006 WD 03/068162

PCT/ USO3/we@agsitdH2 Br O N HO O F F or its phar maceatisshisyw accept abl e
salt or prodrug thereof or its use as further described hereinis

provi ded. 5 In another enbodi nent of the present invention, a R D or p-L
nucl eosi de of the fornula: NH2{:0 Nj Br

N t NH;
O/I\N
HO

or its pharmaceutically acceptable salt or prodiug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a f-D or p-L

nucleoside of the formula:

NH,

HO

OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a 3-D or B-L

nucleoside of the formula:

157




HO O F F or its pharmaceutically acceptable salt or pgedssgbdredeof or its
use as further 10 described herein is provided. In another enbodi nent of
the present invention, a P-D or (3-L nucleoside of the fornmula: 166 13
Sept ember 2006 WO 03/068162 PCT/US03/04379 NH2 cI NN HO O F For its
pharmaceutically acceptable salt or prodrug thereof or its use as further
descri bedvinesoesise i s provided. 5 In anot her enbodi mertTrofosndses present
invention, a RD or (3-L nucleoside of the fornula: NH2 ricl NHOO F F

NH, ?

NZ >

P |

O N

OH

HO

orits pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 ‘ In another embodiment of the present invention, a 8-D or B-L
nucleoside of the formula:
NHp Q
N OH
O N
: H
/
P OH

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a §-D or f-L

nucleoside of the formula:
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or its pharmaceutically acceptable salt or prodrug thegegfedbertbss Use as
further 10 described herein is provided. In another enbodi nent of the
present invention, a (3-D or RL nucleoside of the formula: 167
------------- 13 Septenmber 2006 WO 03/068162 PCTI US03/04379 NH2 O N HO O
F For its pharmaceutically acceptable salt or prodrug thereof or its use
as furthevoosesmer i bed herein is provided. |n anot heeceoimeddsment of the
present invention, a (3-Dor RL 5 nucleoside of the formula: NH2 N~ NI ~
/[1~1 O' HOO F For its pharmaceutically acceptable salt or prodrug
thereof or its use as furthéfz descrijped herein is provided.

N

O)\N
0

CHj

HO

=
e F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a f-D or p-L

nucleoside of the formula:

HO:

&

F

OH

or its pharmaceutically acceptable salt or prodrug thezeof or its use as further

described herein is provided.

10 . In another embodiment of the present invention, a §-D or p-L

nucleoside of the formula:
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10 I'n anot her enbodi ment of the present invention, a (13skhehndr3ods
nucl eosi de of the fornula: 168 13 Septenber 2006 WO 03/068162
PCT/ US03/ 04379 NH2 F NN HOO F F or its pharnaceutically acceptable
salt or prodrug thereof or its use as further described herein is
provided. 5 In another enbodi nent of the present invention, a (3-Dor RL
nucl eosi o @fosgiere fornula: NH2 ON HO O F F or itsPpphasmeseutically
acceptabl e salt or prodrug thereof or its use as further 10 described
herein is provided. In another en@gdinent of the present invention, a (3-D
or (3-L nucleoside of the formul & 169 -- - - --- -------

N

o/]\N
HO.

Z
F F

or its pﬁannaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

HO
R
F F

orits phanﬁaceﬁtically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:
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13 Septenber 2006 WO 03/068162 PCTI US03/ 04379 NH2 N Kb skfdibdr 2006 i t's
phar maceutical ly acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In another enbodi nent of the present
invention, a (3-D or (3-L nucleoside of the formula: FNONY HOF F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further vdeswosiitzed herein is provided. 10 I n anot heeceobadisment of the .
present invention, a (3-D or (3-L nucleoside of the formula: 170 13

Sept enber 2006 WD 03/ 068162 PC%%USOB/O4379 NHOb Br N ON HO O

CHs
NZ

O/l\N
HO

or its pharmacentically aéceptabie salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a f-D or B-L
nucleoside of the formula:
NH;
o
N |
OAN
HO
o
= T
F F

orits pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a f-D or B-L

nucleoside of the formula;
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F F or its pharnmaceutically acceptable salt or prodrugstdagempér2006its use
as further described herein is provided. 5 In another enbodi nent of the
present invention, a (3-D or (3-L nucleoside of the formula: NH2 cI N O-N
HO O F F or its pharmaceutically acceptable salt or prodrug thereof or its
use as further described herein is provided. 10 In another enbodi nent of

t he presé¥@oymiienti on, a (3-D or (3-L nucl eosi de ofrcrasesporamul a: 171 13
Sept ember 2006 WO 03/068162 PCT1US03104379 NH2 xx H O F F or its
pharmaceutical Iy acceptabl e salt, el prodrug thereof or its use as further
described herein is provided. 5 W anot her enbodi ment of the pr esent

invention, a RD or (3-L nucm {dePof the fornula:
ﬁ¢l\w
HO
Q.
ZZN
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:

HO:

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a §-D or B-L

nucleoside of the formula:
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NHZ \ OH ONHO F For its pharmaceutically acceptiglbgespdrizogs prodrug
thereof or its use as further described herein is provided. 10 In another
enbodi ment of the present invention, a P-D or (3-L nucleoside of the
formula: 172 13 Septenber 2006 WO 03/068162 PCT/ US03/04379 NH2 OH N N HO
O F F or its pharnmaceutically acceptable salt or prodrug thereof or its
use as fu¥epsassistdescri bed herein is provided. 5 | n arovsmoasenbodi ment of
the present invention, a (3-D or (3-L nucleoside of the formula: NHO 2

OH NHy

OH
NF

A

0.

HO

& Xy
F

F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a 8-D or 8-L

nucleoside of the formula:

SH

HO

or its phanﬁaceﬁtically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a -D or -L

nucleoside of the formula:
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NHO O F F or its pharmaceutically acceptable salt onszpemebg 2bdeer eof or
its use as further 10 described herein is provided. |In another enbodi nent
of the present invention, a f3-D or (3-L nucleoside of the formula: 173 13
Sept ember 2006 WO 03/068162 PCT/US03/04379 NH2 0 N~ 1 NH2 O N HO F F or
its pharmaceutically acceptable salt or prodrug thereof or its use as
further wikeswosilted herein is provided. In another epbousosente of the present
invention, a (i-Dor QL 5 nucleoside of the formula: NH2 O N~ CH O--~N
HOO F For its pharnaceuticalk% acceptable salt or prodrug thereof or its

use as further
NH;
NF

O)\N
HO

& X
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 In another embodiment of the present invention, a $-D or B-L

nucleoside of the formula:

CFa

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described hérein is provided.

10 In another embodiment of the present invention, a §-D or p-L

nuclebside of the formula:
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descri bed herein is provided. 10 In another enbodi mentj3gkpibhserRbgsent
invention, a RDor R L nucleoside of the fornula: 174 13 Septenber 2006
WO 03/ 068162 PCTI US03/04379 NHZ O NI \ CH3 ONHOF F or its
pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided. 5 In one enbodi nent of the invention, the
nucl eosi deo afosgibee i nvention is the isolated a-D or pcBukoziogener. | n anot her
enbodi ment of the invention, the nucl eosides are enantionerically
enriched. In yet another enbodkgent of the invention, the nucleosides is
in a enantiomeric mxture in i“‘ch the desired enantioner is at |east 95%
98% or 99% pure or free of i corfiediondi ng enantioner. 10 |11

St er eoi someri sm and Pol ynor phii smjConpounds of the present invention have at
| east two chiral centers, ang _may exist in and be isolated in optically
active and racem c forns. SonmetNconpounds may exhibit pol ynorphism The
present invention enco acemc, optically-active, polynorphic, or
stereoi sonmeric form or m s thereof, of a compound of the invention,
15 whi ch possess the useful prpperties described herein. The optically
active forns can be prepaned py, for exanple, resolution of the racemc
formby recrystallizatio echRi.ques, by synthesis fromoptically-active
starting materials, by chyral nt hesis, or by chronmatographic separation
using a chiral stationary fphas® or by enzymatic resol ution.

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

In another embodiment of the present invention, a $-D or B-L

5 nmucleoside of the formula:
N,
NZ l =
O)\N
HO
e

= Xy

F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 ~ In another embodiment of the present invention, a B-D or p-L

nucleoside of the formula:
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Optically active forns of the conpounds can be prepar adsygemgeraoys met hod
known 20 in the art, including by resolution of the racem c form by
recrystallization techniques, by 175 13 Septenber 2006 WD 03/068162

PCTI US03/ 04379 synthesis fromoptically-active starting nmaterials, by
chiral synthesis, or by - chromatographic separation using a chiral

st ati onarwo pifugie2 Exanpl es of nethods to obtai n optipcaubogosseti ve material s
~include at least the following. 5 i) physical separation of crystals - a

t echni que whereby macroscopic ygrystals of the individual enantioners are
manual |y separated. This techfique_can be used if crystals of the separate
enantioners exist, i.e., th I % a congl onerate, and the crystals
are visually distinct; 10 ) siinul taneous crystallization - a technique
wher eby the individual eng rs are separately crystallized froma
solution of the racenpt e, “pos¥ible only if the latter is a conglonmerate in
the solid state; i1ii) emaymatiic resolutions - a techni que whereby parti al
or conplete 15 separatio racenmate by virtue of differing rates of
reaction for the enantio ith an enzyne; iv) enzymatic asynmetric
synthesis - a synthetic te i/que whereby at |east one step of the

synt hesi s uses an enzynma tion to obtain an enantionerically pure or
enriched synthetic precur the 20 desired enantioner; v) chem cal
asymmetric synthesis - a synthetic techni que whereby the desired
enantioner is synthesized froman achiral precursor under

orits phannaceutica]ly acceptable salt or prodrug thereof or its use as further

described herein is provided.

5 ' In another embodiment of the present invention, a B-D or B-L
nucleoside of the formula: '
NH,
NZ | X
O)\N Br
HO
o
I
F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a f-D or B-L

nucleoside; of the formula;
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conditions that produce asymetry (i.e., chirality) in3sagepbopdom , which
may be achi eved using chiral catalysts or chiral auxiliaries; 25 vi)

di astereonmer separations - a techni que whereby a racem c conpound is
reacted with an enantionerically pure reagent (the chiral auxiliary) that
converts the individual enantionmers to diastereonmers. The resulting

di ast er edM@ P36 t hen separated by chronmat ography PEFUEBHEEAl | i zati on by
virtue of their now nore 30 distinct structural differences and the chiral
auxiliary later renoved to oljain the desired enantioner; 176 13 Septenber
2006 WD 03/ 068162 PCT/ US03/ 04379 ' ... vii) first- and second-order
asymmetric transformations - o€ wher eby di astereoners fromthe
racenmate equilibrate to yiePd all preponderance in solution of the

di astereoner fromthe desi nanti omer or where preferential

crystal lization of the di&steffeomer 5 fromthe desired enantiomer perturbs
the equilibrium such tfiz dntually in principle all the material is
converted to the crystal _|di astereoner fromthe desired enantiomer. The
desired enantionmer is thg gl eased fromthe diastereomer; viii) kinetic
resolutions - this techni efers to the achievenent of 10 partial or
conpl ete resol ution of ®te (or of a further resolution of a
~partially resol ved conpo virtue of unequal reaction rates of the
enantionmers with a chiral, non-racem c reagent or catalyst under kinetic
-conditions; ix) enantiospecific synthesis fromnon-racem c precursors - a
synthetic 15 technique whereby the desired enantioner is obtained from

non- or its pharmaceutically acceptable salt or prodrug thereof or its use as further
described herein is provided.
5 In another embodiment of the present invention, a f-D or B-L
nucleoside of the formula: |
NHz
X
al
 HO
or its pharrﬁaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

167




chiral starting materials and where the stereochem cal3sajteqndar2§osi S not or
is only mnimally conprom sed over the course of the synthesis; x) chiral
| i qui d chronmat ography - a techni que whereby the enantioners 20 of a
racemate are separated in a liquid nobile phase by virtue of their
differing interactions with a stationary phase (including via chiral
HPLC) . TheO&ogtie2onary phase can be nmade of chiral mRCEE$0AP437%r t he nobil e
phase can contain an additional chiral material to provoke the differing
interactions; 25 xi) chiral 938, chromat ography - a techni que whereby the
racemate is volatilized and dnantioners are separated by virtue of their
differing interactions int hobi | e phase with a col um
containing a fixed non-racem cllchiral adsorbent phase; xii) extraction
with chiral solvents - at ni gue whereby the 30 enantioners are
separated by virtue of pr&ferdntial dissolution of one enantioner into a
particular chiral sol ¥emty 177 13 Septenber 2006 WD 03/ 068162

PCT/ US03/ 04379 xiii) tran t| across chiral nmenbranes - a techni que
whereby a racemate is placedjin contact with a thin nenbrane barrier. The
barrier typically separat\es two mscible fluids, one containing the
racemate, and a drivin or ceéxsuch as concentration or pressure
differential 5 causes pr ial transport across the nenbrane barrier.
Separation occurs as a result of the non-racem c chiral nature of the

menbran eortitrs] %]tlarr%alzc!ﬂ%yga.sllyoagflye\ﬁta% Satfd? %rryﬂf'ug %feopcfr i b of Afr@imt e to pass throug h.

described herein is provided.

In another embodiment of the present invention, a B-D or §-L

5 nucleoside of the formula:

HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 ~ In another embodiment of the present invention, a B-D ot B-L

nucleoside of the formula:

168




Chiral chromat ography, including simulated noving bed18Bemeralttedgotphy, i s
used 10 in one enbodinent. A wde variety of chiral stationary phases are
now commercially available. V. Definitions The term"al kyl," as used
herein, unless otherwi se specified, refers to a saturated straight,
branched, or cyclic, primary, secondary, or tertiary hydrocarbon, including
but 15 "R 06t ed to those of O to CL6, and speciPECT/EeBN437 ncl udes

met hyl , ethyl, propyl, isopropyl, cyclopropyl, butyl, isobutyl, t-butyl,
pentyl, cyclopentyl, isopentyl, neopentyl, hexyl, isohexyl, cyclohexyl,
cycl ohexyhnet hyl , 3-nmet hyl pent|yl , 2, 2-di met hyl butyl, and 2, 3-

di nmet hyl butyl . The al kyl gro btionally substituted with one or
nore noieties selected fromthg group consisting of al kyl, halo,
hal oal kyl , hydroxyl, carbo cyl, 20 acyl oxy, am no, am do, carboxyl
derivatives, alkylam no, | am no, arylam no, alkoxy, aryloxy, nitro,
cyano, azido, thiol, /i sul fonic acid, sulfate, sulfonyl, sulfanyl,

sul finyl, sul fanonyl, est arboxylic acid, am de; phosphonyl,

phosphi nyl, phosphoryl, hi ne, thioester, thioether, acid halide,
anhydri de, oxine, hydrozi arbamate, phosphoni acid, phosphate,
phosphonate, or any oth functional group that does 25 not inhibit
~the pharnmacol ogi cal acti\ity off this conpound, either unprotected, or
protected as necessary, fas krfown to those skilled in the art, for exanple,
-as taught in Geene, et al., Protective Goups in Oganic Synthesis, John
Wl ey and Sons, Second Edition, 1991, hereby incorporated by reference.

Al kyl specifically includes CF3, CH2CF3, and CF2CE3. In the text, whenever
t he t er nordis ahduphcentioalirgcespiableseltr prodegthersef oriapan d8WEN y 30 i ncl udes each

menber °&$§@§%“§%€?§%?aﬁhf specifically and separately set out As a 178 13

Sept enber 068162 PCT/ US03/ 04379 nonlinliting exanple, the term
"Cl. 6" independept!|y ,r S : Lesp &Mt falls within the scope.
AI%@I groups??ﬁfﬁﬁre}m§§%%§§g£§§%%ﬁpﬁ%ﬁ§g po the radi cal s of nethane,
mucleoside of the formula: :
NH,
NZ | X
F
o N
HO
0.
I
E. F

or its pharmacentically acceptable salt or prodrug thereof or its use as further

10 described herein is provided.

In another embodiment of the present invention, a f-D or B-L.

nucleoside of the formula:
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et hane, propane, cycl opropane, 2-nethyl propane (i sobutasetemberBdsane, 2, 2-
di net hyl propane (neopentane), cytobutane, 1,1 dinethyl cycl opropane,
2-met hyl butane, 5 trans-1, 2-di nmet hyl cycl opropane, ethyl cycl opropane,

n- pent ane, nethyl eycl obutane, cis- 1,2-d nethyl cycl opropane, spiropentane,
cycl opent ane, 2, 2-di nmet hyl butane, 1,1,2- trimethylcycl opropane,

2, 3- di memyishstiene, 2- net hyl pent ane, 3- net hyl pent aneCT/502¢4379
trimet hyl cycl opropane, n-hexane, ethylcycl obutane, nethyl cycl opent ane,

2, 2di et hyl pent'ane, 2, 4-di net hy entane cycl ohexane,

2,2,3-trinethyl butane, 3,3 10 entane, 1, 1-dnethyl cycl opent ane,

2, 3-di met hyl pent ane, 2- nethyl ~trans- 1, 3-di net hyl cycl opent ane,

ci s-1, 3-di net hyl cycl opent ane t hyl hexane, trans-1, 2- >03. 5]
dinethYIcYcIoPentane 3- et hyl e, quadricyclane (quadricyclo [2>2 102'6
> heptane), n-heptane, 2,2,4-ﬂ¥inethylpentane, cis-

1, 2-di i net hyl cycl opent i€~ net hyl cycl ohexane, et hyl cycl opent ane,

1,1, 3-trinethyl cycl opent ang, 02, |2- di net hyl hexane, 15 2, 5-di met hyl hexane,
1,trans-2,cis-4trinethyl cy§l opentane, 2, 4-di net hyl hexane, 2,2, 3-
|nethylpentane 1,trans- i 5- 3- trlnethylcyclopentane

3, 3-di net hyl hexane, 2, 3,4-2tri hyl pent ane, 1,1, 2- trlnethylcyclopentane
2,3,3-trinethyl pentane, 2\3- dinpethyl hexane,  3-ethyl - 2- net hyl pent ane,
1,cis-2,trans-4-trinethyl cycl opentane, |, cis-

-2, trans-3trinmet hyl cycl opent ane, 2-net hyl hept ane, 4-nethyl hept ane,

3, 4-di net hyl hexane, 20 |, cis-2,cis-4trinmethylcycl opentane,

3-et hyl - 3- net hyl pent ane, 3-et hyl hexane, 3- nethyl heptane, cyl ot hept ane
(suber ana)itsphmmuﬁcaﬂsﬂaceﬁphbJEhm@ymﬂmﬁm&rit&}l$-asﬂir'§’ét hyl cycl ohexane,

cis-1, 3-di ne, trans-i-ethyl-3-nethylcycl opent ane,
trans I-éﬁ J%%%%%ﬂ@ cy§1opentane ci,s-1-ethyl -3-net hyl cycl opent ane,
1-ethyl -1 - th cIo nta tet yl pent ane,

|, cls-2- C|sn§n?¥ EE? °g§8WF§ﬁE““?%m%? %hé di met hyl cycl ohexane,
2 2, 5- t r nfeRbdId dfeedsmulat r ans- 1, 3- dlnethylcyclohexane, n- oct ane,
'isopropylcyclopentane 2,2,4-trimethyl hexane,

cis-1-ethyl -2- nethylcyelopentqme ci s=F, 2-di net hyl cycl ohexane,
2,4, 4-trinet hyl hexane,

—+

N
F

" F
or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 - In another embodiment of the present invention, a f-D or B-L

nucleoside of the formula:
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ri met hyl hexane, ethyl cycl ohexane, 2, 2-di net hyl hept ane3 September 2006
3,4-tetranet hyl pentane, 2,4- dinethyl heptane, nethyl cycl ohept ane,

, 3-trinethyl hexane, 4-ethyl-2-nethyl hexane, 3 30

yl - 2. 2-di net hyl pent ane, 4, 4-di net hyl hept ane, 2, 6-di net hyl hept ane, 2, 5-
di et hyl hept ane, 3, 5-di net hyl hept ane, bicycl o[ 4. 2. 0] oct ane,

Ci S- bi cysYm38®1€}] oct ane, 2, 4- di net hyl - 3- et hyl pent areT/US03/04379

1,1, 3-trinethyl cycl ohexane, 3, 3-di net hyl heptane, 2, 2,5, 5-
tetramet hyl hexane, 2,3, 3-trinethyl hexang, 3-ethyl-2-nethyl hexane,

trans-1, 3,5- trinethylcycl ohe , 4-trimet hyl hexane,
cis-1,3,5-trinmethyl cycl ohexan s-1,2,4- 179 13 Septenber 2006 WO

03/ 068162 PCT/ US03/ 04379 tw7neyRyl cycl ohexane, 2,2, 3, 3-tetranet hyl pent ane,
4- et hyl - 3- net hyl hexane, 3, 3| 4- {rinmethyl hexane, 2, 3-di nethyl hept ane,

3, 4-di net hyl hept ane, 3-et ~g<net hyl hexane, 4- ethyl heptane,
2,3,3,4-tetranet hyl pestane, 2|3-dinethyl-3-ethyl pentane, trans-1, 2, 3-
trlnethylcyclohexane 1-ifsapr ppyl - e- net hyl cycl opent ane ( pul egan),

4- et hyl octane, 1 5 isopr 2-met hyl cycl opentane. It is understood to

t hose of ordinary skill i art that the relevant alkyl radical is
nanmed by replacing the s "-ane" with the suffix "-yl". The term"I| ower
~al kyl," as used herein, {and unl/ess ot herw se specified, refers toa C to
C4 saturated straight, bkanchegd, or if appropriate, a cyclic (for exanple,
-cycl opropyl) al kyl group, including both substituted and unsubstituted
forms. 10 The term "al kyl ene"” or "al kenyl" refers to a saturated
hydrocar byl di yl radi cal of straight or branched configuration, including
but not Ar'n@bﬁasgacwméﬂ}%&p&mtsanfbayﬁdﬁlg&aie@muwseagﬁﬁh&ar bon atons. |ncluded
within the scope of this termare nethylene, 1,2-ethane-diyl,

1, 1- ethaﬁ@W@ﬁVmeﬂm$mb¥%®ane diyl, 1,2-propane-diyl, 1,3-butane-diyl,

1, 4-butane-diyl and the liKke. The al kyl ene group or other divalent noiety
di scl osed hekinpthaambhéney of thepedept in@nzogba-Dtafdd with one or nore noieties

SeleCtequk8ﬁkoPﬁmﬁW8MR consisting of alkyl, halo, haloalkyl, hydroxyl,

tri
2,2
2,2
eth

car boxyl acyl'oxy, am no, am do, carboxyl derivatives, alkylanino,
azi do, dlalkylanlno arylamngH al koxy,garyl oxy, nitro, cyano, sulfonic
aci d, 2
A
N I
0)\N
HO
0
=T
F F

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 . In another embodiment of the present invention, a p-D or B-L

nucleoside of the formula:
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thiol, imne, sulfonyl, sulfanyl, sulfnyl, sulfanonyl 13 8sitatnber 2@eboxylic
acid, am de, phosphonyl, phosphinyl, phosphoryl, phosphine, thioetter,

t hi oether, acid halide, 20 anhydride, oxine, hydrozi ne, carbamate,
phosphoni ¢ aci d, phosphonate, or any other viable functional group that
does not inhibit the pharnmacol ogical activity of this conpound, either
unpr ot ectVe@I3/oehi62pr ot ect ed as necessary, as known t oPEWEYSOEKI |l ed in the
art, for exanple, as taught in Greene, et at, Protective Goups in Organic
Synthesis, John W Iley and Sons, Second,Edition, 1991, hereby incorporated
by reference. 25 The term "ar " Sed herein, and unl ess otherw se
specified, refers to phenyl, i or naphthyl, and preferably phenyl.
The termincludes both subst unsubstituted noieties. The aryl
group can be substituted w nore noieties selected fromthe group
consi sting of brono, chlow®, uoro, iodo, hydroxyl, azido, am no,

al kyl am no, aryl am no,roal koxy,| aryl oxy, nitro, cyano, sulfonic acid,

sul fate, phosphonic 30 ac|dg _pghosphate, or phosphonate, either unprotected,
or protected as necessaryy asyknown to those skilled in the art, for
exanpl e, as taught in Geane, /et al, Protective Goups in Oganic

Synt hesis John Wl ey and Syoecond Edition, 1991. 180 13 Septenber 2006
WO 03/ 068162 PCT/ US03/ 04379 The" term "aral kyl," as used herein, and unl ess
ot herwi se specified, refefs t& an aryl group as defined above linked to
the nol ecul e through an al kyl group as defined above. The term "al karyl"”
or "alkylaryl" as used herein, and unless otherw se specified, refers to
an al kyl group as defined above linked to the nolecule through an aryl
group asordie phamestedicalipoacesptable sabas prodfug thiveesbordis seps furthefe al kyl group can be
opti onal .t . descri be above and the aryl group can be

opti onal ‘%%c@g%%ﬁn% ﬁpggw%ﬁ't h one or nore noieties selected fromthe group

consi sting of al kyl, .hal o | oal kyl . hydraoxyl . .carboxyl, acyl, acyl oxy,
amho, am dofln ﬁ’?%’d”fm"cﬁ’&%{s@ earé_’?elnguéﬁngée/ns?gg{gﬁ ]grri no, . di al kyl ani no,

aryl am ngucleadide®dXshe forujat oxy, nitro, cyano, sulfonic acid, thiol, imne,
sul fonyl, sulfanyl, sulfinyl, sulfanonyl,
' " NH;

NZ oM

ot its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 In another embodiment of the present invention, a B-D or B-L

nuclebside of the formula:
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10 ester, carboxylic acid, am de, phosphonyl, phosphi ny&eptehtaspbos vl ,
phosphi ne, thioester, thioether, acid halide, anhydride, oxine, hydrozine,
car barnate, phosphonic acid, phosphonate, or any other viable functional -
group that does not inhibit the pharmacol ogical activity of this conpound,
ei ther unprotected, or protected as necessary, as known to those skilled

i n the amqosfogmezexanpl e, as taught in G eene, et atpCPUws@dl ve 15 G oups
in Organic Synthesis, John WIley and Sons, Second Edition, 1991, hereby
incorporated by reference. Spggifically included within the scope of the
termaryl are phenyl; naphth phenyl met hyl ; phenyl et hyl; '

3,4,5-tri hydroxyphenyl; 3,4 yphenyl 3,4,5-tri et hoxy-phenyl ;

4- chl or ophenyl ; 4-net hyl phepyl ;| 3, 5-di - tertlarybutyl- 4- hydr oxyphenyl ;
4-f| uorophenyl; 4-chloro-I|_Raphthyl; 2-nmethyl-1 20 napht hyl net hyl;

2- napht hyl net hyl ; 4-chl or®phefiyl met hyl ; 4-t-butyl phenyl; 4-t-
butylphenyhnethyl and? like. The term "al kyl am no" or "arylam no" refers
to an am no group that hds or two alkyl or aryl substituents,
respectively. The term "Hal ogen," as used herein, includes fluorine,
chlorine, brom ne and 25\iodine. The term"enantiontrically enriched" is
used t hroughout the spe i t,0n to describe a nucl eoside which includes
at | east about 95% pref at least 96% nore preferably at |east 97%
even nore preferably, at least 98% and even nore preferably at | east
about 99% or nore of a single enantioner of that nucleoside. In a preferred
30 enmbodi ment, the nucleoside is an enantiomerically enriched nucl eoside.
The term "host, " sed rein, er.s t | ylar or nulticellular
organlsﬁF“ﬁﬂ%WﬁF@ Sy S%Qﬁpggﬁgﬂ¥§?ﬂmaFﬁ%ﬁg ng cell lines and

ani mal s, deadiibePhicedie isgdadoided. human. 181 13 Sept enber 2006 WO 03/068162

PCT/ US03/ 04379 Alternatively, the host can be carrying a part of the viral

genpme, Whos ¢, 5Rihki Giolli@Rni@F the present invention, a B-D or p-L

mucleoside of the formula:
NHp .0

N | OH

O/I\N

HO
0
VN
F F

o its pharmaceutically acceptable salt or prodrug thereof or its use as further
10 described herein is provided.

In another embodiment of the present invention, a $-D or B-L

nucleoside of the formula;
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function can be altered by the conpounds of the presenssefemtdr2os The term
host specifically refers to infected cells, cells transfected with all or
part of the viral genone and animals, in particular, primtes (including
chi npanzees) and hurmans. Relative to 5 abnormal cellular proliferation,
the term"host" refers to unicellular or nulticellular organismin which
abnor mal wWeedshesii@r proliferation can be m m cked. TheCT/esswBISt

specifically refers to cells that abnormally proliferate, either from
natural or unnatural causes (for gxanple, fromgenetic mutation or genetic
engi neering, respectively), amd animls, in particular, primtes

(i ncl udi ng chi npanzees) and h In nost aninmal 10 applications of the
present invention, the host §N% umartzpatient. Veterinary applications,

in certain indications, hoggxfr, are clearly anticipated by the present

i nvention (such as bovi ne#vi diarrhea virus in cattle, hog cholera
virus in pigs, and borger_di sepse virus in sheep). The term
"pharnmaceutically acceptabl @ splt or prodrug” is used throughout the 15
specification to describe har maceutically acceptable form (such as an
ester, phosphate ester, It fof an ester or a related group) of a conpound
whi ch, upon admnistrati a patient, provides the active conpound.

- Pharnmaceutically acceptall e safts include those derived from
pharmaceutical |y accept ablfe iforganic or organic bases and acids. Suitable
-salts include those derived fromal kali netals such as potassi um and 20
sodi um alitk phakmesewsizallytaceepteklt saltonpiedug therpldr g AU nesi um  anong nuner ous

ot her agid L in the pharmaceutical art. Pharnaceutically
acceptaﬁ%%mg?o %%bgqﬁﬁﬁﬁé to a conpound that is netabolized, for exanple

hydrol yzed or_ oxidized. in the host. .for m § conpound of the present

i nventi on. T%HPG@re@@ﬁhﬁng%ihp%ﬁﬁﬁFﬁﬁ%mﬁ%@Fﬂ%gﬁbonpounds t hat have

bi ¢} 00i Gakleysideabink orptlet ecti ng groups on a functional noiety of the active
25 conpound: Prodrugs include conmpounds that can be oxidized, reduced,

am nated, deam nated, hydrqmylated, ehydr oxyl at ed, hydrol yzed,

dehydrol yzed, al kyl ated, dejal kyl ated)| acyl ated, deacyl at ed,
phosphoryl at ed, dephosphor r e the active conpound. The
conmpounds of this invent;gg\eq her possess antiviral activity against

o) N
HO

or its pharmaceutically acceptable salt or prodrug thereof or its use as further

described herein is provided.

10 . In another embodiment of the present invention, a B-D or B-L

nucleoside of the formula:

174




Flaviviridae viruses or anti-proliferative activity adabemsemizaditnal
cellular proliferation, or 30 are netabolized to a conpound that exhibits
such activity. 182 ------- --- - - 13 Septenber 2006 WO 03/068162 '
PCT/ US03/ 04379 ',. V. Pharmaceutically Acceptable Salts and Prodrugs In
cases where conpounds are sufficiently basic or acidic to formstable

nont oxi c WaeiteB1@r base salts, adm nistration of thePcOUpOMIT? as a
pharmaceutically acceptable salt nay be appropriate. Pharnaceutically
acceptabl e salts include those derivegd from5 pharmaceutically acceptable

i norgani ¢ or organi c bases #fd acids.||Suitable salts include those derived
fromal kali metals such as potassiu nd sodium al kaline earth nmetals such
as cal ci um and magnesi um N@ND r ousHsot her acids well known in the
pharmaceutical art. In pafticlyl ar, exanples of pharnaceutically acceptable
salts are organic acidg iwt1on salts formed wth acids, which forma
physi ol ogi cal accept®@bl e 10jani on, for exanple, tosylate, nethanesul fonate,
acetate, citrate, nmal onat tartarate, succinate, benzoate, ascorbate,

a- ketoglutarate, and a- rophosphate. Suitable inorganic salts may al so
be forned, including, e, nitrate, bicarbonate, and carbonate salts.
Phar maceutical ly accep alts may be obtained using standard procedures
well 15 known in the r exanple by reacting a sufficiently basic
conmpound such as an amihe ®Wth a suitable acid affording a physiologically
‘acceptabl e anion. A kali netal (for exanple, sodium potassiumor |ithium
or al kaldriite phramtdeutivalidcogriable salt anpiodrug terepfion itssuse essfurthar deseribidxy| i ¢ aci ds
can alsqmgglgggﬁmaﬁny of the nucl eosi des descri bed herein can be
adm ni stered”as a nucl eotide 20 prodrug to increase the activity,

bi oavailability, stability or otherwise alter the properties of the

nucl eosi de. A nunber of nucl eotide prodrug |igands are known. In general,

) In one embodiment of the invention, the nucleoside of the invention is the isolated
B-D or p-L isomer. In another embodiment of the invention, the nucleosides are
énantiomerically enriched. In yet another embodiment of the invention, the nucleosides is
in a epantiomeric mixture in which the desired enantiomer is at least 95%, 98% or 99%

pure or free of its corresponding enantiomer.

10 III. Stereoisomerism and Polymorphism

Compounds of the present invention have at least two chiral centers, and may exist

in and be isolated in optically active and racemic forms. Some compounds may exhibit

" polymorphism.  The preseni invention encompasses racemic, optically-active,

pelymorphic, or stereoisomeric form, or mixtures thereof, of a compound of the invention,

15 which possess the usefill properties described herein. The optically active forms can be

prep:ﬁed by, for example, resolution of the racemic form by recrystallization techniques,

by synthesis | from optically-active starting materials, by chiral synthesis, or by
chromatographic separation using a chiral stationary phase or by enzymatic resolution.

Optiéaﬂy active forms of the compounds can be prepared using any method known

20 in the art, including by resolution of the racemic form by recrystallization techniques, by

175




al kyl ati on, acylation or other |ipophilic nodification3&eptemeer@difo, di or
tri phosphate of the nucleoside will increase the stability of the
nucl eoti de. Exanpl es of substituent groups that can replace one or nore
hydr ogens on t he phosphate noiety are alkyl, aryl, steroids, 25
car bohydrates, including sugars, 1,2-diacylglycerol and al cohols. Many are
descri bedvoevsoedRe2 Jones and N. Bi schof berger, Antivi raivRassar ch, 27 (1995)
1-17. Any of these can be wused in conbination with the disclosed
nucl eosi des to achieve a desired. effect,.. The activ eqQside can al so be
provi decyataesig §man6§ﬁﬂB@FW?rSPF%Fd“@P“ﬁ%SEWeP%E# %Pﬁﬁﬁ%,gis di scl osed in
the fol |dh¥81ﬂ&ﬂagf§§ﬁi@§e@ﬁkﬁﬁﬁmsm@heﬁkamzeiohmﬂramrat ed by reference herein: 30
Kucera, L.S., N lyer, E. Leake, A Raben, Mdest E. K., D.L.W, and C
Pi ant adosi . £280es" doMghoddByIbAREoHHIRT RV Watefdlh@fclulé pi Basinld ogs t hat
inhibit infectious H V-1 production 183 13 Septenber 2006 WD 03/068162
PCT/ USO3fterd™ and i nduce defective virus formation." AIDS Res. Hunt Retro
Viruses. 6:491-501; Piantadosi, C, J. Marasco C. J., S.L. Mrris-Natschke,
K. 15 Meyer, F. Qihus, bivsiel sepaation of crystals - § LRpIue WhefebyipigssoPiqy  |yer, C A
Vallen, S. Piantadosi ¢ andofihdindiMaos ShantidB@d are maMaly keparhied. alids eval uati on of
novel ether |ipid nucléoside conjugates for anti-HV 5 activity." J. Med.
Chem 34:1408. 1414; Hésshmique gpn baassd if opystpds oRfhe Srparte pmomess flgn. . M
Stubnmiller, GM T. vag Wiiduer@NE abon¥idRedRNafBose biystd 9. vifudlyeat | y enhanced
inhibition of human i nmmunodeficiency virus type 1 replication in CEM and
HT4-6C cel s by 3'-désethyni di ne di phosphate di nyristoyl glycerol, a lipid
prodrug of 3,- deoxythym dine." Antimcrob. Agents Chemgther. 36:2025.2029;
Hos®tler, K Y., LM sibuianseusiarystaflizations a feghpiqua gvhensby {hgdndiddpebosch, and
D.D R chren, 1990 " Syl sredfara@! b @ARAYI SR a36hieh lor @é phosphol | pi d
anal ogs of azidothym dine and other antiVviral nucleosides." J. Biol. Chem
265: 61127. Nonl i mi t i ngeeematerpossibleotnlyUif dhe lpttar dne songloreralyiia degeld sy t abl e
|'i pophilic substituents,. that can be covalently incorporated into the
nucl eosi de, preferably at the 5'-OH position of

iii)  enzymatic resolutions - a technique whereby partial or complete

15 separation of a racemate by virtue of differing rates of reaction for

the enantiomers with an enzyme;

iv)  enzymatic asymmetric synthesis - a synthetic technique whereby at
least one step of the synthesis uses an enzymatic reaction to obtain
an enantiomerically pure or enriched synthetic precursor of the

20 desired enantiomer;

V) chemical asymmetric synthesis - a synthetic technique whereby the
desired enantiomer is synthesized ﬁ'orh an achiral precursor under
conditions that produce asymmetry (i.e., chirality) in the product,
which may be achieved using chiral catalysts or chiral auxiliaties;

25 | vi)  diastercomer separations - a technique whereby a racemic
| compound is reacted with an enantiomerically pure reagent (the
chiral auxiliary) that converts the individual enantiomers to
diasterebmers. The resulting diastereomers are then separated by
chromatography or crystailization by virtue of their now more
30 | distinet structural differences and the chiral auxiliary later removed

to obtain the desired enantiomer;
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15 the nucl eoside or lipophilic preparations, includeidfSéptenpar @6 Nos.
5,149,794 (Sep. 22, 1992, Yatvin et al.); 5,194,654 (Mar. 16, 1993,
Hostetler et at, 5,223,263 (June 29, 1993, Hostetler et al.); 5,256,641
(Cct. 26, 1993, Yatvin et al.); 5,411,947 (May 2, 1995, Hostetler et al.);
5,463,092 (Cct. 31, 1995, Hostetler et al.); 5,543,389 (Aug. 6, 1996,

Yat vi n eWwaoeIs0§81625, 543, 390 (Aug. 6, 1996, Yatvin et BIT/0S03/83B43, 391 (Aug. 6,
1996, Yatvin et 20 al.); and 5,554,728 (Sep. 10, 1996; Basava et al.), all
of which are incoyporated herein referen i :ent applications
that disclose |i§Bphifistz 2 el ool t%l;%e?gﬁdcﬁtgo t he

nucl eosi des of the prnageby disseeohérefiomothe |raqempthi dgiibibrgie dpafedd Bons, i ncl ude
WO 89/ 02733, WD 90/ 00555, , WD 91/ 16920, 1/.18914, 10, WO

04/ 26273, WO 96/ 151 F5 PRI EGS ‘,“’E%)“gg'éﬁt“?‘%'ie?f"}ﬁ?ﬁg 1/19721. 25

U

VI . Pharmaceutical Cosip@sinti @rtheRhpaferatieldryscllizaiorep the idiefteraemesased upon a
(3-D or (3-L compound, of forrmula (I) - of 1t S ically
?quﬁ Lt]laa geélﬁedb(glgbta()éxﬁaé I(,pg b the etq R R St

acéeptable salt or p 'n"a erapeutically effective
anount for treating avEtally princigle ail iteuwsatenial iabomeerted fo thedrysialine

proliferation, in confination. wth a.phar ti : bl e additive,
carrier or 30 excipi g‘ﬁ?@?ﬁ@?%ﬁ'ﬁg@%@?ﬁ%fq?@%gf?eeae%%egglgﬁﬁg%? may vary with
the infection or condi theprleask® Aorh IheSHgsterniner - 2006 WO 03/ 068162

PCT/ US03/ 04379 to be treated, its severity, the treatnent reginen to be
‘enpl oyed, the phagiyacakdipatdoRtionl- thishechnigen kefers e theashiovekntasd t he pati ent

treated. In one aspect accordi to e _present i.nvention e conpound
ad®rding to the pre&"gﬁf qtrﬁ?@ﬁn]g’ieo’f‘?s‘ﬁ P o nﬁlrﬁﬁe@gep(isref’{é%a%ﬁn&gi n adni xture
with a pharmaceuti cal deyolutfon af & gRtial esobad rcbpound)rbygererofilipequel i s preferabl e
to adm nister the pharmaceutic conpositign i.n _oral 'éémﬁ%ﬁ i,strable form
but fornul ati ons may %@ua'afﬁeapg'h“%?@a QPRegs W‘Bﬁ?@ﬂﬁg?%’l'r? I'nt ra%enous,

i ntramuscul ar, transdgica@lyst ubdi€ Biddtic condtuai;aneous, suppository or ot her

route. Intravenous and intranuscul ar formul ati ons are preferably
adm ni stered in iy  enantiospecific synthesis from non-racemic precursors - a synthetic

15 o ' technique whereby the desired enantiomer is obtained from non-
chiral starting materials and where the stereochemical integrity is
not or is only minimally compromised over the course of the

synthesis;

X) chiral liquid chromatography - a technique whereby the enantiomers

20 of a racemate are separated in a liquid mobile phase by virtue of
their differing interactions with a stationary phase (including via

chiral HPLC). The stationary phase can be made of chiral material

or the mobile phase can contain an additional chiral material to

provoke the differing interactions;

25 xi)  chiral gas chromatogfaphy - g 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;

xii)  extraction with chiral solvemts - a technique whereby the

30 enantiomers are separated by virtue of preferential dissolution of

one enantiomer into a particular chiral solvent;
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sterile saline. One of ordinary skill in the art may n®degtymiidneodsor mul ati on
within the 10 teachings of the specification to provide nunerous

formul ations for a particular route of admnistration w thout rendering

t he conpositions of the present invention unstable or conpromsing its

t herapeutic activity. In particular, a nodification of a desired conpound
to rendewQe/sidé2e sol uble in water or other vehicl epCTB30306088MI| €, may be
easily acconplished by routine nodification (salt fornulation,
esterification, ). 15|n certain harrra |cal t he
prodrug form of t"l‘?\t:§ SRES L] Mertoranes - %ﬁeﬁ‘@hﬂe@;ﬁ?g?é%?(acetyl ated or
ot her) and et her derlmqﬂacv&s; canmsprhntaethﬁsmmlﬁane iearflheobarrisal t f or ns of
the present conpounds

preferred. I Na the art wll
recogni ze how to readfyP’{?aWﬁ tt‘ﬁ%mﬁ%lggﬁltds » OB ""‘g%lergéeﬁnﬁtg’dr ug formto
facilitate delivery oéndaecaxmeé mm}mcm& dofcentrdtian gepessusi differvitiphi n t he host
organi smor 20 patient. The n%l%a 8’5 wi || &Hake a%}/malgtg of favorabl e
phat macoki net i ¢ par antUss s PEfere r%‘?%’ uf™F3r ere applicable, in
delivering the desi resepﬁﬁﬁ@mads bsn rasult@f e nedrasintiechinl dahirmoftthee host
organi smor patient to 1ze.the intended effect ound in the
treatnent of Flavi vi ﬂﬂ&*ﬁﬁ' Th%laﬂ?ﬁ’sh BN HPRE F%ﬁ?cglp}ﬁ@%nﬁag ions rel ated
to abnormal cell ul arthwug}ill feration. 25 The amount of conpound i ncl uded
wi thin therapeutically active fornulations, according to the present
invention, i €hid) cRbh&6EbHHS, mmuﬁgtsﬁlﬂatedmeaﬁgmcmhmaﬂomﬁm isamedor condition,
'anreferred enbodi nents, a Fl aé#l hllflaL]:':‘dae'l%ql’ncl udi ng Q%ml nfection or a
coMdi t i ol e embiimeny ALWIGR Yatete & ¢ P]Faé‘?se?ﬁ o THRgEACr al . a
t her apeujgdld v ef fective anmount of the present conpound in pharmaceuti cal
dosage formusually ranges from 30 about 0.1 ng/kg to about 100 ng/ kg or
nore, dependi ng upon the conpound used, the <condition or infection treated
and the route of adm nistration. For purposes of the present invention, a

prophylactically or preventively effective anount of the conpositions, 185
13 Sept efbeefifiitibns WO 03/ 068162 PCT/ US03/ 04379

The term “alkyl,” as used herein, unless otherwise specified, refers to a saturated
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon, including but
15 not limited to those of C; to Cj, and specifically includes methyl, ethyl, propyl, isopropyl,
cyclopropyl, butyl, isobutyl, #butyl, pentyl, cyclopentyl, isopentyl, neopentyl, hexyl,
isohexyl, cyclohexyl, cyclohexylmethyl, 3-methylpentyl, 2,2-dimethylbutyl, and 2,3-
dimethylbutyl. The alkyl group can be optionally substituted with one or more moieties
selected from the group consisting of alkyl, halo, haloalkyl, hydroxyl, carboxyl, acyl,
20 acyloxy, amino, amido, carboxyl derivatives, alkylamino, dialkylamino, arylamino,
alkoxy, aryloxy, nitro, cyano, azido, thiol, imine, sulfonic acid, sulfate, sulfonyl, sulfanyl,
sulfinyl, suifa:monyi, ester, carboxylic acid, amide, phosphonyl, phosphinyl, phosphoryl,
pbosphine, thioester, thioether, acid halide, anhydride, oxime, bydrozine, carbamate,
phosphonic acid, phosphate, phosphonate, or any other viable functional group that does
- 25 not inhibit the pharmacological activity of this compound, either unprotected, or protected
| as necessary, as known to those skilled in the art, for example, as taught in Greene, ef al.,
Protective Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991,

hereby incorporated by reference. Alkyl specifically includes CF3, CH,CF3, and CF,CF.

In the text, whenever the term C(alkyl range) is used, the term independently
30 includes each member of that class as if ‘specifically and separately set out. As a
- | 178 - o




according to the present invention, falls wthin the 3agetanteeads ati on
range as set forth above for therapeutically effective anbunt and is
usually the sane as a therapeutically effective anount. Adm nistration of
the active conpound may range from continuous (intravenous 5 drip) to
several oral admnistrations per day (for exanple, QI.D., B.1.D., etc.)
and nmay wowlesse® oral, topical, parenteral, intranmu8CTisp4319nt r avenous,
subcut aneous, transdermal (which nmay include a penetration enhancenent

agent), buccal and suppository, .adm nistration, amnong.Qther..routes of

adni ni st@pRiiniteg exmpler tE‘H’a?@d &?angeﬂ??ﬁY é?péesﬁg‘il eaacggsg‘%legetﬁ]aggae% to enhance
bi cavai lyafiin the Yeodd) AR adups ingluad, buhste acyipmitedds tier mdivainofomehane,out e of 10
adm ni stration. The nost effec%e qosa e form vvi)l I %%%g d ppon the

phar mac GRiERfet iPEPARSs  CHHIPIRIRS | o gt}lygf@g?ﬂ? YR, Q& MEPT 427t he severity
gf di Se%fﬁeﬂi.\)ﬁlbr ﬂa@? pRbpeRfihe), E}t@ﬂ_utadQSlagdimeﬂ@fcyﬂol_ﬁdimql)?‘-méth‘}ﬂﬂli@nb,y preferred,
ecause of ease of adm nistratjon and prospectiv VO, patient

cofpl i arfEes-1.3gimsthyisssieprensae, ﬁ%&“ﬂﬁ%ﬂﬂ@%ﬂp‘%‘%ﬂ%o@ %lcgﬁlgﬁ)ué%g’o%‘ai ng to the
present jinyeehiiRIlopRpankd ifiepapaet icpdbjeptary f etdimehdbmanat lof.2-one or nore of
t he conpounds according tQ ttﬂﬁ resznt [ nvention t{li etragg pbly mxed with
a phar mde@eihyleyglopiopage &prdime i ernel PN ¢ PR RGN Nt Onal

phar mac qitkfiéyclpidpaidNdi Ng-hteehni quayidydotpraduce mettidswlopditpar ri er may

take a wide variety of forns depending,on the.,form of,prepafati on desired
for adi-Mimeipleptags, &dimethylngp ﬂﬁ&’gﬁ?’é‘?’ aﬁ32’3rwnﬁ8§gg'§?n|%hgg’§har maceut i cal

compgsi tdhﬁ%iﬁyl'eﬁtaﬁg, Q;Icl-dmftﬁl}t)@agpentaﬁf,m3-calﬁ§thy:lf>entahe Zuﬁﬁhadrl]hemrmwut ical nedia
may be used. us, for liquid or reparatons _such a ensi ons,
elixirs bhemeyyigicloppaanes uffq%'!;rg1d@1°§5(}°¥‘rﬁ‘€1ﬁgta%end '&Fﬁﬁyﬁﬁe’\‘/‘"@% %"%‘}éﬁgdi ng water,

gl éCOLS,c}ij_ﬂithﬁcycﬁbéél%@,l S?aetﬁﬂgpéﬁ&ﬁé,:’l_gluit@ﬁ' yull@e rqedseydlat i 225,046 or | \r/]vcgzl agent s
and the like ray be used. r, SO oral preparat.ions, S powder s,

t abl et s, beplagsdul edrhepEpy fo?gﬁﬁ@ﬁtﬁjﬁPe@ﬁﬁ?’at i (fﬁgl'%%f?ﬁgﬁslgycgoé%ﬁ%g’l tories,

sui t abl en@RIdyLBERaRNthASidpbntes, 1,NTriaskity@ydapentins, Catinetiligaamecarri ers, such
as dextrose, mannitol, |actos ,antg re"oat ?d cgzrz{'.eral dim{lueilﬁ_, granul ati ng
agkht s, S-udimetuliesane, bil frques ‘f“’%ﬁ‘@f” PESHORE NG géé‘]‘?“g WEF ¥ he>Prke may be
used. |ftri;ﬂéﬁ?lbén%e, t NParks@Yisel-SinRthyRapuitar, NAP-disctigiiteranec- Zhdt ed for

sust ai ned rel ease by standar .
trimethylpentane, y 1,1,2-tr1%ne91ylcyclopentane, 2,3,3-trimethylpentane, 2,3~

=0

dimethylhexane, 3-ethyl-2-methylpentane, 1,cis-2,trans-4-trimethylcyclopentane, 1,cis-
2 trans-3trimethylcyclopentane, 2-methylheptane, 4-methylheptane, 3.4-dimethylhexane,
20 1,¢is-2 cis-4trimethylcyclopentane,  3-ethyl-3-methylpentane, 3-cthylbexane,  3-
methylheptane,  cylotheptane  (suberane), trans—1,4-dimcthylcyclohexane, 1,1-
dimethylcyclohexane, cis-1,3-dimethylcychohexane, trans-1-ethyl-3-methylcyclopentane,
trans-1-ethyl-2-methylcyclopentane, cis-1-ethyl-3-methylcyclopentane, 1-ethyl-1-
methylcyclopentane, 2,24 A-tetramethylpentane,  1,cis-2-cis-3-trimethylcyclopentane,
25 trans-1,2-dimethyleyclohexane, 2,2,5-rimethylhexane, trans-1,3-dimethylcyclohexane, n-
octane, isopropylcyclopentane, 2,2,4-trimethylhexane, cis-1-ethyl-2-methylcyclopentane,

" ¢is-1,2-dimethylcyclohexane,  2,4,4-trimethylhexane,  n-propylcyclopentane, 23,5
trimeﬁy]hexane, ethylcyclohexane, 2,2-dimethylbeptane, 2,2,3,4-tetramethylpentane, 24-
dimethylheptaﬁe, methyleyclobeptane, 2,2,3-trimethylhexane, 4-ethyl-2-methylhexane, 3-

30 ethyl-2.2-dimethylpentane, 4 A-dimethylheptane, 2,6-dimethylheptane, 25-
dimethylheptane, 3,5-dimethylheptane, bicyclo{4.2.0]Joctane, cis-bicyclo [3.3.0]octane, 2,4-
dimethy1-3-eﬂ1ylpéntane, 1,1,3-trimethylcyclohexane, 3,3-dimethylheptane, 2,2,5,5-
tetramethylhexane,  2,3,3-trimethylhexane, 3-ethyl-2-methylhexane, trans-1,3,5-
trimethylcyclohexane, 2,3,4-trimethylhexane, cz's-l,3,5—tri1nethylcyclohexaue, trans-1,2,4~ |
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techni ques. The use of these dosage forns may signifi taddgigmbenpa@st t he

bi oavail ability of the conpounds in the patient. 30 For parenteral

formul ations, the carrier will usually conprise sterile water or aqueous
sodi um chl oride sol ution, though other ingredients, including those that
aid dispersion, also may be included. Were sterile water is to be used
and mai nw nedi@s 186 ------------ S - - - - pPerusSIL@I3Bept enber 2006
WO 03/ 068162 PCT/ US03/ 04379 sterile, the conpositions and carriers nust

al so be sterilized. Injecgtable suspensions al.sp be pr red, in which
case appHBBHYEIEoNFHGi dgéé FiftEAmetay Wndﬁﬁ@’i’é‘é‘?ﬁ@ﬂlﬁﬁﬂe’g th i ke Imaty b:ac
errF! Oyedi)xirdethﬁ?m&él H@,Iz,ga;ﬁ@mb PGS, %4-gﬁieumhelgadej p@ﬁlgwmmeﬁlhﬂégmteed- to viral
antigens) may al so e prepare y. conventj o t hods rod

phar macetilegiaps, a’c%%f‘)'fe%‘ﬁ@ﬁﬁﬁﬁ“?@%r szfﬁgl*i"’r‘i&gl'#?ﬁgﬁ%e&gg%prjr&ﬁf'ﬁ ’213 £e) f otjcte he

]ccjel iver %lu%ﬁ-fﬁm@rcﬁﬂ?ﬂak@b,ep.&bﬁeﬁy}ea%ﬂyICW@eg@ﬁd qﬁ&gﬁ?{ 4-plethglpétatep 1est er prodr ug
ornms of  the nucl eosi de conpounds.accardi,ng t.0 the present i tion. |
part i cul BPRPS b GBS FEoTEHIs B AR RO PSR R B8R Hhvent  on. ¢ he
10 Comoﬁﬂ%v&ﬂdm?ﬂﬁdi@@ishh@E&yaépﬁcmgﬂﬁ stiffix “rapeitwithplieaufiat-yBt del ay the onset

of Flaviviridae i ncl uding HCV) infections or conditions related to

abnor mal cel Ik @4mPloResd 181,264 @8 herdth, She 1Bbs Yiheringse lsped, refe et or del ay
~the onset of the infection or cg{t]ditio_n, t he.  conpositions vvi&l be

admi ni st Erie @ pHugphHeEss Bgeshed orit ARpeRBiE SOl GERENG BRI 250
m Cr_Og_raﬁﬁylg@%,%&ﬂﬂﬂig%!h'sﬂbsﬁﬁﬁehﬁﬁﬁhsﬁb@ﬁmt%fonﬁ@, 100, 250, 300, 500
mlligram™ up to about 1 15 gramor nore at | east once a day, preferably,

or (¢ to fourpl kiEs,RygaY or HiRnflP 838010 a SRR cALALRI Rdied 3Pl ¥
Yo i

adm ni stered ora ut may be adm nistered parenterally, topically or in
supposi t raight exbancipd confignminmmineluding it aetdigniiedtoripase Batdew{ron MRedht i on may be
advant aggy Ué('{uyn atoms. Included within the scope of this term are methylene, 1,2-ethane-diyl,

1,1-ethane-diyl, 1,3-propane-diyl, 1,2-propane-diyl, 1,3-butane-diyl, 1,4-butane-diyl and

the like. The alkylene group or other divalent moiety disclosed herein can be optionally

15 substituted with one or more moieties selected from the group consisting of alkyl, halo,
haloalkyl, hydroxyl, carboxyl, acyl, acyloxy, amino, amido, carboxyl derivatives,
alkylamino, azido, dialkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid,
thiol, imine, sulfonyl, sulfanyl, sulfinyl, sulfamonyl, ester, carboxylic acid, amide,
phosphonyl, phosphinyl, phosphoryl, phosphine, thioester, thioether, acid halide,

20 anhydride, oxime, hydrozine, carbamate, phosphonic acid, phosphonate, or any other
viable functional group that does not inhibit the pharmacological activity of this
compound, either unprotected, or protected as necessary, as known to those skilled in the
art, for example, as faught in Gréene, et al., Protective Groups in Organic Synthesis, John
Wiley and Sons, Second Edition, 1991, hereby incorporated by reference.

25 The term “aryl,” as used herein, and unless otherwise specified, refers to phenyl,
biphenyl, or naphthyl, and preferably phenyl.. The term includes both substituted and
unsubstituted moieties. The aryl group can be substituted with one or more moieties
selected from the group consisting of bromo, chloro, fluoro, iodo, hydroxyl, azido, amino,
alkylamino, arylamino, alkoxy, atyloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic

30 - acid, phosphate, or phosphonate, either unprotected, or protected as necessary, as known

' to those skilled in the art, for example, as taught in Greene, ef al., Protective Groups in

Organic Synthesis, John Wiley and Sons, Second Edition, 1991. '
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enpl oyed prophylactically to prevent Flaviviridae (ingssghdaberiedie

I nfections or 20 conditions related to abnornmal cellular proliferation or
to prevent the occurrence of clinical synptonms associated with the viral

i nfection or condition. Thus, the present invention also enconpasses

met hods for the prophylactic treatnment of viral infection, and in

parti cul avoésieassé2vi ri dae (including HCV) infections ecr/ofosessmondi tion
related to abnormal cellular proliferation. In this aspect according to
the present invention, the present 25 conposjti oqﬁedr 0 prevent or

t
del ay the ondbttewt “aaliyl. 395 uppd Jresrite and ylasy QIhemwise RBCH Fésti?fnb?fy r a condition

rel ated 40, ,aknefdAlbdghhkddab ﬂ{érr@dlécﬁﬁrtﬁbmghfhn alkhl growy Bplkefidedabive. net hod
conprises adnminhistration to a patjent qﬂgnqeed of .such..t 5’ eat ment, or who is
at ri sk Thegerm glkargle\ve faligias iy a%?se‘i ’I’Fé"'%laf‘ & obEe Srgeh IS Pount of a
conpound, AGEPERLNE deBnddNBovelinRePiithd MdIEdld tidugf dneell igwap hodefiatd evi ati ng,
preventing or deI %I ng the onset of the vi raw@é)%lhql (—:EM%% oy condition. In
t hé pr opaPpreadpieechof Satermonrs.dbedkdisryp £45 hepgt Pt B it s

pref err eghotdal alehieyl @fhp VintRlop@nalidubit@d Wit aa biviRore mmﬁwwlemd | i z ed shoul d
be lowin toxicity and preferably noaﬂ%’ﬁ%x% tlo the p atp%entl

par t i cul fiem yhengranpesongigting pf @iyl balephale yarguyl,10groexyl; 36tk AFY %06 V\D

03/ 868%eg?lgﬂbﬂagogﬂ@%z&xglp%nﬁa{ﬁ%@élkylhxﬂM@{uiallqummmarylahmopmmu ?d t hat OIi s
used shou e nmaxi m ective a S e virus. or,.condition an
shoul d exHpHi. Hitg, FHpQ ﬁ\’}%"ﬁf“{do%%llwget 5!5‘&?”% $ g”tnyieﬂilﬁlnyl Suifamen @ase

Fl gyi vi res%@ecm(bbml: ekl %1Mospmnﬁcpmmﬂrph6@mﬁt pm@nﬁeefh&hﬁd to abnor mal

cellular proliferation, r’ré)ounds accordin o the prﬁsen i,nvention,

whi ch natpiosier, g peides éﬁ%yd% dhdezice » FHSPIREC 451 ni st ered

W thin tﬂ{%@%ﬁ&e d&S%ﬁﬁ 6tﬁéigelaﬁ1erﬁﬁ1aﬁmp@t&pcmaﬁ ot mﬁmtuﬂ(ﬂblt ethe about 250
m crograns up ramor nore fromone to f day for an oral

dosage f@harﬁac@gglgal BIOEh §f hiscPmrge sty W@?té‘i%]n?r Hrﬁtgcr{%f% InF‘feésFrit ion of a
Fl avi vi r id@gwh i abisdiined G ait,thbesaingl8 Sas QiughtOn diréenqQes ak, dirdtéctide t 0 abnor mal

cel | ul ar prollferatlon or alternatlv ong e ,onset of a
Fl &vi vi r Ceoiies 1 Qagapig »ygthegs W#?Ve‘ﬁ‘fﬁ%?ﬁ% %F "@oﬁ‘{i (}%@ ed to
abnor mal jeahdrbtb@by REQédCE. elseéciﬂaﬁny whuek Wikt fhe séope iof gl térmi :nyx are
phenyl;  naphthyl; phenyhnemyl, phenylethyl; 3,4,5-tr1hydroxyphenyl, 3.4,5-
trimethoxyphenyl; 3,4,5-iriethoxy-phenyl; 4-chlorophenyl; 4-methylphenyl;  3,5-di-

('D

tertiarybutyl-  4-hydroxyphenyl; 4-fluorophenyl; 4-chloro-1-naphthyl; 2-methyl-1-
20 - naphthylmethyl; 2-naphthylmethyl; 4-chlorophenylmethyl; 4—t-butylphenyl;  4-z-
' butylphenylmethyl and the like.

The term “alkylamino” or “arylamino” refers to an amino group that has one or

two alkyl or aryl substituents, respectively.

The term “halogen,” as used herein, includes fluorine, chlorine, bromine and
25  iodine.

. The term “enantiomerically enriched” is used throughout the specification to
describe a nucleoside which includes at least about 95%, preferably at least 96%, more
preferably at least 97%, even more preferably, at least 98%, and even more preferably at
least about 99% or more of a single enantiomer of that nucleoside. In a preferred

30 embodiment, the nucleoside is an enantiomerically enriched nucleoside.

The term “host,” as used herein, refers to a unicellular or multicellular organism in

which the virus can replicate, including cell fines and animals, and preferably a human.
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clinical synptons. In addition, conpounds accordi ng to3&égemtice 2@06t

I nvention can be admnistered in conbination or alternation with one or
nore antiviral, anti-HBV, anti-HCV or anti- herpetic agent or interferon,
anti-cancer or antibacterial agents, including other compounds 15 of the
present invention. Certain conpounds according to the present invention my
be effestowmsfier enhanci ng the biol ogical activityprofusenssa n agents
according to the present invention by reducing the netabolism catabolism

or inactivation of other conpounds and as_ such, e coszadm ni stered for
i nt ke schost 1% SPTARE P08 T EREPE RS FPLERE b

in the
fol | owi ngn 566 P BS altcthE biEREdnFBEIIRIof 1ROprERAtInantise CtTheneranibstExanpl es

contained therein are set forth to aid .in_.an understandin t he

i nvent i owecifigglly refatio] iafﬁctf’%cel%tcelﬂsrﬂa@%ﬁé@ L ‘?fcpwgﬁ%h:\ed’ Eﬁlo%% n(%gee i nt er pret ed
to, 1imlgiBindnyi _I_}\Ff]@ﬂcuiaﬂ%rﬁﬂ%é@'(ﬁlélﬁlﬂn§ﬂﬁmﬁ&ﬁde§) dnfi Hulnensc | Relatise tchat f ol | ow
thereafter. VII. erapies for the Tr gat{;rgnt of h:I avi vrimrﬂiﬁgeﬁglarl nfection It
hass beerabnemelyprlialsg Proliration e ey shostn relges, o HREgE ¢ PHYEE % an ener ge
after 25,054l fn@REh bbRAhERIuIN fritifeioandah Wer @lmidgentThe Bermghasesi st ance nost

typically occurs by nmutation of a e that epncodes for a zyme used in
the vi r atpesifgslly seferd ém oddly that b@ﬁﬂﬁ‘%ﬁ@&“’t‘t&pﬁl W%if“ PR E %’g%lggf HCV, the

- RNA- depeggentRiAnRR, YHFRT dmstic hitaftasorhieedic dginemag,  atpedivelilatnd he ef fi cacy
of a drug against viral infectjion can

C ] be prol onged au N , or restored
by adni nimimas, jingartieparc PR HECANG SAEPAZE SbPPdog"%lfP%'ePhggslr{gaﬁﬁn\%fj th 30 a
se ?(p nd, @@ﬂcaﬂ@r{s%@ﬁé p;elggn[ BwenBBdt, héinb s CHRMAN pAiEnt Naterinargl epplieationsdi f f er ent
nmutation fromthat 188 -

. ntnat ., Sem o mem Tt - 13 [ﬁﬁgtetrirbe(rcg(gs% WO
03/ 068161 AN dBaticns Ipyeven rEsticanly aptfripafsh bR Segrese GPHR PEP At i vel y, the
phar mcog&m%marmmm baB1e! hoRrehélEra irlRaf pighahdbeiedisefe vine idr ug can be
al tered by such conbination or alternation therapy. In general,

combi nat pheeP)t herapy is typically preferred over alternation therapy because
: The term “phannéceutically écceptable salt or prodrug” is used throughout the
15 +specification to describe any pharmaceutically acceptable form (such as an ester,
phosphate ester, salt of an ester or a related group) of a compound which, upon
administration to a patient, provides the active compound. Pharmaceutical}y acceptable
salts include those derived from pharmaceutically acceptable inorganic or organic bases
and acids. Suitable salts include those derived from alkali metals such as potassium and
20 sodium, alkaline earth metals such as calcium and magnesium, among numerous other
acids well known in the pharmacentical art. Pharmaceutically acceptable prodrugs refer to
a compound that is metabolized, for example hydrolyzed or oxidized, in the host to form
the compound of the present invention. Typical examples of prodrugs include compounds
that have biologically labile protecting groups on a functional moiety of the active
25 compound. 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. The compounds of this invention either possess antiviral activity against

Flaviviridae viruses or anti-préliferative activity against abnormal cellular proliferation, or

30 are metabolized to a compound that exhibits such activity.
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i nduces mnul tiple sinultaneous stresses on the virus. s &pameesooaf agents
that have been identified as active against the hepatitis Cvirus, and
t hus can be used in conbination or alternation with one or nore nucl eosi des
of general forrmula (1) - (XX) include those described in the foll ow ng
nunbered paragraphs. (1) interferon and/or ribavirin. (2) Substrate-based
NS3 pr ot eas@ossid2i bi tors (Attwood et at, Antiviral peptisigossh0 derivatives,
PCT WD 98/ 22496, 1998; Attwood et at, Antiviral Chem stry and Chenot herapy
1999, 10, 259-273; Attwood et at, Preparation and use of am no acid

har g eeutically Agicepianieadts AMLYROGRIADAt ent Pub. DE 19914474; Tung et
at Inhibitors of serine proteases, particularly hepatitis C virus NS3
protease, PCT WO 98/17679), including al phaketoam des and hydrazi nour eas,
and i nhi bi t OInscates adhere @pmpauadsed suffientlpbasicar aeidip ki foam spihnwtoxis bor oni ¢ aci d

or phosphgnate | i nas-.Br unet L] s AR kL ptide

anal ogue"@'§1fgl Oﬁ%ﬂ"‘e ‘Sg@f}%a%‘%ﬁ?‘? Of(% ccf%é?r?—su%:%él{g’?zafﬁggdgg%ﬁﬁ%%% ?dgfs such as
i o et i 5 o
Anti vi r B 8‘?‘%‘%35?/ﬂ°°§ﬂ‘%ﬁ8ﬁ*'.‘%%‘r%%a§?°q’%§e§é’?’ 3%‘1515‘%?&]’1"’20 el Gding RD3- 4082

and RD3-#&& Serived forh @lkalbmetsla bgh iag prtassluro and dodiveaalkpdingparth mgtalssudhar bon  chai n

~and the |latter pracessing apara-p p Y. gr kdofh Hhingzol i di ne
deri vat i"\ﬁe%ah?/\mcﬁ‘%sﬁwersl évaérﬁ}?gi nﬁl gliﬁ%/i%ﬁ&i !rilc“% ?}gf\?er se-phase HPLC assay

Wi th an fuGddaddital sitonppatialan emdpiNSEAPEBIagtiselivaaweidlo itk et at

Antiviral Research,.1996, .32 . 9.1 | %je 6250,

possessi &K ?“gi%‘glmo%galg’l ﬁ’ﬁ]&dr%‘%th f%ﬁlsé?@]&gﬁ%% Hp&x% eg é’\?\dll tﬁcca l'ong al kyl

chgi n, Ribnb285eangleRDbyBE9 hethplepulBhite 2 elefatti eixatea mepldsatnz WHrRiEdes | dentifi ed
in Kakiuchi, N. et af J. EBS L 42 = , eshy . et at

Anal yt i C%Fcnglteoctﬁ&?ﬂa&’t rf\ﬁ‘f‘)ﬁ’fgg'fl%i?% 9’2%%1. %2%3‘:@% bl Igfglgégh- '[grqfr%}]églqui none
pOSsessi fgrgffid dalté fnyry slgabenbimepyiothetrgesulfateaniBBS- bioAbEaie A catberAtadi ogr aphy
assay isolated fromthe fernentation culture broth of Streptomyces 30 sp.,
Sch 6863 ti'Chu M et al., Tetrahedron Letters, 1996, 37, 7229-7232), and

Sch jPharmaceutically acceptable salis may be obtained using standard procedures well

15 * known in the art, for example by reacting a sufficiently basic compound such as an amine
" with a suitable acid affording a physiologically acceptable anion. Alkali metal (for
example, sodium, potassium or lithium) or alkaline earth metal (fqr example calcium) salts

of carboxylic acids can also be made.

Any of the nucleosides described herein can be administered as a nucleotide

20 prodrug to increase the activity, bioavailability, stability or otherwise alter the properties
of the nucleoside. A number of nucleotide prodrug ligands are known. In general,
alkylation, acylation or other lipophilic modification of the mono, di or friphosphate 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,

25 carbohydrates, including sugars, 1,2-diacylglycerol and alcohols. Many are described in
R.J 6nes and N. Bischofberger, Antiviral Research, 27 (1995) 1-17. Any of these can be

used in coinbination 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:
30 Kucera, L.S., N. Iyer, E. Leake, A. Raben, Modest EK., D.L.W., and C. Piantadosi. _1 990.
| “Novel membrane-interactive ether lipid analogs that inhibit infectious HIV-1 production
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351633, isolated fromthe fungus Penicilliumgriscofu j

denonstrates activity in 189 13 Septenber 2086 WO Og?g%ﬁéi%gwgma

PCT/ US03/ 04379 a scintillation proximty assay (Chu M et at, Bioorganic

and Medicinal Chem stry Letters 9,1949-1952). (7) Selective NS3 inhibitors

based on the macronol ecule elgin ¢, isolated from leech (QasimMA. et at

5}( ocrc]:gm S\t()’%al,%sl@Q?, 36,1598-1607). 5 (8) Helicase i ntuvbsot/on® (Di ana G D. ei
npounds, conpositions and net ho it

o Chopounes. 35gp S hons. & ds for treatment of hepatitis C, US.

dj
phar macasd induge W%&Vﬂsoﬁ@aﬁlﬁér eéfésaﬁ‘éf g’lr Iﬁe nZ/"' Sr‘f?{ Ihéé@{l Irsggf ment of
hepati t 'P?angdosf)@_ TViEadsth 95 34). M&T%)Nd?&hmmmamyarmmmmﬂs Swkh as nucl eoti de

anal ogues, i"of'oxin (Ferrari
1549- 56525 Smncl. Snkvasts B ben b Yelere S BFEARER PEORRRR T8 W of ogy
(129%3[\;4‘%0 tﬂe9i§e r%a%ﬁ;?luéul:?)of%vblsetm&ehﬁhcxﬁ]pih@mt dsmpg&tes ﬁ:lrlag}udﬂﬁxynucl eoti des
(S 0 sequenc the 5
(NOR) bisck .’ s Hed Cher. 08 1410 Fofiglst Ko By igien D A Gy 79 o' O
nucl eot 'LfdﬁSséﬁlﬁﬂzéﬂ%wﬁwahswmg abdVH, aan @ Gogth. 11882 NGRedly ealraicaduc| eot i des
371-388 located in the core codin 1 of th B AL, M et at,
Ar chi vednlgbitiey of Gpmepimmpgedeficigney v ‘%9’5 1 ?Flglcvih &t atls Journal of
T RES: deringenshudiitne | Tk "]a%ldd“ﬂﬁwmm( S

- slation e
L reat moresTmE dhanicoh s e e A S AR Y ot Al
? 5{3%%15931’19) (1% LENIS rr?manqén Bbdchand m%&saﬁnan,lwﬁanésmﬂﬁm ent Pub.

‘ease-re

Hepat ol cjirergdml aciyity of phpsphelipt 5399‘5@35 £ Nﬁ’ﬁ”@'&élaﬁé%’gﬁgl otgréra%avgt a?:[so been
devel opeg £Qidet NG, hibeakereDbs:6f12F! avi viri dae

Nonlimiting exarples of U.S. patents that disclose suitable lipophilic substituentis
that can be covalently incorporated into the nucleoside, preferably at the 5°-OH position of

15 the nucleoside or lipophilic preparations, include U.S. Patent Nos. 5,149,794 (Sep. 22, .
1992, Yatvin et al.); 5,194,654 (Mar. 16, 1993, Hostetler ¢t al., 5,223,263 (June 29, 1993,
 Hostetler ef al); 5,256,641 (Oct. 26, 1993, Yatvin ef al); 5,411,947 (May 2, 1995,
Hostetler ef al.); 5,463,092 (Oct. 31, 1995, Hostetler et al); 5,543,389 (Aug. 6, 1996,
Yatvin ef al.); 5,543,390 (Aug. 6, 1996, Yatvin ef al); 5,543,391 (Aug. 6, 1996, Yatvin ef
20 al); and 5,554,728 (Sep. 10, 1996; Basava ef al.), all of which are incorporated herein by
| veference. Foreign patent applications that disclose lipophilic substituents that can be
attached 1o the nucleosides of the present invention, or lipophilic preparations, include
WO 89/02733, W0 90/00555, W0 91/16920, W0 91/18914, W0 93/00910, WO 94/26273,

W0 96/15132, EP 0 350 287, EP 93917054.4, and W0 91/19721.

25 V1. Pharmaceutical Composgitions

Pharmaceutical compositions based upon a p-D or B-L compound of formula (I) -

(XX) or its pharmaceuticaily acceptable salt or prodrug can be prepared in a |
therapeutically effective amount for treating a Flaviviridae virus or abnormal cellular
| proliferation, in combinatjon with a pharmaceutically acceptable additive, carriexr or

. 30 excipient. The therapeutically effective amount may vary with the infection or condition
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infections. 25 (14) Idenix Pharmaceuticals, Ltd. di schosgfiedyenpised

nuc![ eosi des, fandI their use in the treatnent of HCV and fl aviviruses and
pestiviruses in International Publication Nos. WD 01/90121 (filed May 23
2001) and WD 01/92282 (filed May 26, 2001). A nethod for th(e treat ma%t of
hepatitis Cinfection (and flaviviruses and pestiviruses) in humans and

ot her hostowmmésnml s i s disclosed in the Idenix publieavuson@svhat includes
adm nistering an 30 effective amobunt of a biologically active 1', 2', 3" or

4' -pbranched P-D or R-L nucl eosides 190 13 Sept er 2006 03/ 068162
PCT/ US0 39 bayaepipd.dis savephia Hicdeaiient Seapsp tﬁgﬁ 8‘8?183@%%%&{[”% 98 ug t her eof |
adm ni Sttﬁ'era%ﬁhtﬁéeti,@'bveﬁ'a?ﬂﬂ@féﬁéntlt@atecponbi nation, optionally in a

pharmaceutical |y acceptable carrier. (15) WO 01/96353 (filed June 15, 2001)

to |ndenix P Ut de6idlify toLthélpresthSiakeaEes theiompeiad mergslingfto th
2 'dEOXY-(S-tI%l-aJrr\lg%f%osicdes % or hfﬂregéh e g o

-nucl’eo e treatnent of HBV. U S Patent No. 5
4,957, 9tesers Beastioth dfpomuduado getrapliy i“bd’ggfxﬂg? AR RamageRiells acvel ovir .
ndl ogs. EaPEor Ca e, B e RCT) CADDI 01316 (WD 01/ 3215
_ L rea itis Cvirus include: CA00/.01316 (WD 01/ 32153;
filed Nopmpesition3n oxd Oam@%bbmif@@fg‘?o”f\myolie/ %‘%Té?w‘?i ed February

%%TI 6%8 %abe%{g%gq?%ng‘hé)%ﬂﬂlscﬁ&a&%deﬂnﬁl?buo@ﬂ,oéﬁb&fdné@s,ﬁhﬁmbim od nc.);

2/ 057425; filed J 10 18, .2002). .
00 550 . Mpwasa e B A BB 502 03080
PCT/ EPOJ%EQ%@%H&( V6L O8f 434 skilUR theS e thau@uiFy thé FornBdy withihelek by Roche,
and PCT Publication No. WO 01/79246 (filed r‘i& 13, .2001) and WO 02/ 32920
(1;] 'IC: eg_ t@shipgreef theaspesiBEipn 19 previde HESLORY 0 lﬂ;ﬁm oﬁérpaﬁt?f@acfé%lfteaﬂeous conmpounds
i ncl udi =am: N0 i i i
e .)ngj, aﬁﬁ;ﬁ@%@%@%@gg@@m . ﬂ%&n{dds SF the Ifpeskia tiditioblowstfhlOa4, 134 to Col d

S S F 5,922, 757 t i ki _
vi tam n @mprenigneitstheapentisertiyai b ratodar wt".hg?@&?n %%%#%"%R"ﬁrt‘dmgj ki) er et
th )5 i%%ﬁ&%it AR LARO8n WRitdr Cor 26theéd SvehidleS forPafamplio map WB465i864 to Ozeki et

accomplished by routine modification (salt formulation, esterification, etc.).

15 * Tn certain pharmaceutical dosage forms, the prodrug form of the compound,
especially including acylated (acetylated or other) and ether derivatives, phosphate esters
and various salt forms of the present compounds, is preferred. One of ordinary skill in the
art will recognize how to readily modify the present compound to a prodrug form to
facilitate delivery of active compound to a targeted site within the host organism or

20 patient. The artisan also will take advantage of favorable pharmacokinetic parameters of
the prodrug form, where applicable, in delivering the desired compound to a targeted site
within the host organism or patient fo maximize the intended effect of the compound in the
treatment of Flaviviridae (including HCV) infections or conditions related to abnormal

cellular proliferation.

25 The amount of compound included within therapeuﬁcally active formulations,
according to the present invention, is an effective amount for treating the infection or

condition, in preferred embodiments, a Flaviviridae (including HCV) infection or a

condition related to abnormal cellular proliferation. In general, a therapeutically effective

_ amount of the present compound in pharmaceutical dosage form usually ranges from
30 - about 0.1 mg/kg to about 100 mg/kg or more, depending upon the compound used, the
condition or infection treated and the route of administration. For purposes of the present

invention, a prophylactically or preventively effective amount of the compositions,
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(phosphonoacetyl )-L-aspartic acid, (U S. Pat. No. 5, 830$&@ankeo2Wbana et
al.), benzenedicarboxam des (U S. Pat. No. 5,633,388 to Diana et al.),
pol yadenylic acid 20 derivatives (U S. Pat. No. 5,496,546 to Wang et al.),
2',3" -dideoxyinosine (U S Pat. No. 5,026,687 to Yarchoan et al.), and
benzi m dazoles (U. S. Pat. No. 5,891,874 to Colacino et alJ. (18) Oher
conpoundwaoomsmeseszt |y in clinical devel opnent for treetTmnsoePd hepatitis c
virus include: Interleukin-10 by Scheri ng-Pl ough, |P-501 by Interneuron,
Merinmebodi b 25 VX-497 by Vertex, AMANTADI NE m*retrﬁ% %&Egdo Labs-
Sol vay, acforbingeyeEpByntrientionpRile WD (e spRg fo i rang
HCV/ MFSG, Qﬁ: b ineR uma@y\éﬁﬁwe MoNARId is LBV HIR! dimb s b @rapb(tiRAly D NE by I CN,
ZADAXI N nosin® alfa-1) by Sci O one, CEPLENE (histam ne
di hydr ocerﬁﬁe@jrvpa@wby Maxim VX 950 / LY 570310 by Vertex/Eli Lilly, I1SIS
14803 by Isis Pharmaceutical /'El an, | DN-6556 by |dun %@n Phar maceuti cal s,
| nc. and JTKAGORusgygtioneRUs @h@rwmpoqdpafsf%é FroBh S 2YEH 3/ 068162

PCl USO%%?%@ gi%algdn?imsﬁﬁfoﬁ{'ﬁerlﬁ%(@nééﬁ pBS3.1.DQ B st idvaysi ty and the
Uni‘ver si la Research Foundation discloses the yse of
2' - f | uoriodluds! @ds IQ#@@L pasenterple intrprpscpiat, dntegyenopsy subcpianeays, frnsdgmak, o ot tjs C

and abno ! r t Mk | agediie badieand Glippbdierylr eat ment  of
_ Abnormal%h 4' ]H ?‘%I Pf gérng{raﬁigﬁ érﬁ%?g Ieasg 0 afggprgf thaEtp h f/ye been

i denti f |@Idnmsram pyengaothat fegtes %f@ﬁ@?%ﬁ“oéeﬁmﬁﬁl‘a?o PRI A B and thus can
be used fA OO OBaAtianflt &fdrk%ﬂi?ﬁo%é bo 8nd MroBDineordR TEUObE

R- L- nucl eosr des genera for mul I ncl g%gl Qlﬁ lFB{jI ngAgent s
Ni tor ogenadM;lsttatl@s Thmﬁﬁﬁ?@ﬁ%@m@%ﬂ&%eﬁd gpog thepharmaco gkin's
| ynphomag ﬁ%&k%ﬁ%ﬁ&ﬁ%%u akﬁfa%é@mydﬁ d&@&yiﬁh@ﬁh@eﬁhomu&agaﬁphocyt i C

I eukem as, | Sease, non- Hodgkin's homas, nulti 9' e nyel omg,
neur obl a;&anmral;e M@gbﬂy preferred, because of ease of admml tion and prospective

favorable patient compliance.

To prepare the pharmaceutical compositions according to the present invention, a

15 'therapeutically effective amount of one or more of the compounds according to the present
invention is preferably mixed with a pharmaceutically acceptable carricr according to
conventional pharmaceutical compounding techmiques to produce a dose. A carrier may

take a wide variety of forms depending on the form of preparation desired for
administration, e.g., oral or parenteral. In preparing pharmaceutical compositions in oral

20 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
.including water, glycols, oils, alcohols, flavoring agents, preservatives, coloring agents

and the like may be used. For sélid oral preparations such as powders, tablets, capsules,

and for solid preparations such as suppositories, suitable cartiers and additives including

25 starches, sugar carriers, such as dextrose, mannitol, lactose and related carriers, diluents,
granulating agents, lubricants, binders, disintegrating agents and the like may be used. If

desiréd, 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.

30 For parenteral formulations, the carrier will usually comprise sterile water or
aqueous sodium chloride solution, though other ingredients, including those that aid
dispersion, also may be included. Where sterile water is to be used and maintained as
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ovary, lung, WIns' tunor, cervix, testis, soft-tissuessesneasera)os Mel phal an
(L-sarcolysin) (multiple nyeloma, breast, ovary), Chloranbucil (chronic

| ynphoctic | eukemi a, prinmary macroglobulinem a, Hodgkin's disease,

non- Hodgki n' s | ynphonas). 15 Ethylenin nes and Methyl mel am nes:

Hexanet hyl nel am ne (ovary), Thiotepa (bladder, breast, ovary). Al kyl

Sul f onat e d3Bess@l f an (chroni c granul oytic | eukem a) PCTNUS08/G8TIUTr eas:

Car nusti ne (BCNU) (Hodgki n's di sease, non Hodgkin's | ynphomas, primary

brain tumors, nult I I
(Hodgki reteg ed‘i*l%&%@gl %? gt 439%5 E? %P%rﬁg v %%??t b errg,O (o)
smal | - cajligh bk Prfbred, DO dasterppriopiidiyfiquiddukders( mpendmg/agantaand thelher s, st omach,

colon), St rept 0200| n (STR) (malignant pancreatic insulinong, mal i gnant
carci no@F)V begmplagednes: Dacar bazi ne (DTI C )

di met hyl tri azenoi nmj dazol e- carb de
di sease, sof %@?ﬁoﬁl@S@&?‘%r@&@)‘ %ﬂ éé‘ﬁ?teéfntg glﬁgen%rm ?ggg%lzn >
PCT/ USO03{:0434R4 1A onh\FEﬁﬂi(ﬁEl%bth&E t&cpfddawﬁshma&mms; &mcelyhblla ehmiersat e

(amet hopterin) (acute | ynphocytic |eukem a, or i o
f ungoi desis Pk Pt BPPRBERIE APfqthA edekivery of Jree lﬁ‘ﬁfb‘gﬁﬁ?y 3\1" eé’ﬁ”g 5 or gyy(r:??r: ZI ne

Anal 0gs: snbioHRE Qéiér%}bdrué Brdhd UOHRUfidbside mpbinds Hoordiniiwlitheeprédat | Uor 0 5
7 deoxyurldlne breast, colon, stonach, pancreas, ovary, head and

neck, urm‘f?aﬁl%ﬂ bl adder, pr emal | gnant skin | esions) (top| cal), Cytarabine

(cytosine arabinoside) (acute granulocytic and acute hocyti c
| eukemi as) e partiquiayly rseferped | embogiorepiy GeedRipg) o, e PrﬁF‘HC)“'e\é‘E‘ éﬁ t abi ne

( FMj . éblﬂﬁs ﬁﬁ%lan‘ﬂﬁ%ﬂi%ﬁ!sdaraﬁsleﬂ@@ea{ be'v&it bodetiy thdineapt Plavivirve:

e b oo irio BBl eRBE PIIAERETS (acut e
granul ocytd GyivatdH tieat] YERAPGY tdelay HE cREE QPItRe Gt @€ Ydohdition, the
compositions will be administered in oral dosage form in amounts ranging from about 250
micrograms, more typically at least 10, 25, 50, 100, 250, 300, 500 milligram, up to about 1
15 .gtam or more at least once a day, prefexably, or up to four times a day. The present
compounds are preferably administered orally, but may be administered parenterally,

topically or in suppository form.

The coinpounds according to the present invention may be advantageously
employed prophylactically to prevent Flaviviridae (including HCV) infections or
20 conditions related to abnormal cellular proliferation 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 Flaviviridae (including HCV) infections or of a condition related to abnormal
cellular proliferation. In this aspect, according to the present invention, the present
25  compositions are used to prevent or delay the onset of a Flaviviridae (including HCV)
infection or a condition related to abnormal cellular proliferation. This prophylactic
method comprises administration fo a patient in need of such treatment, or who is af 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 the onset of the viral -
30  infection or condition. In the prophylactic treatment according to the present invention, it
is preferred that the antiviral or antiproliferative compound utilized should be low in

toxicity and preferably non-toxic to the patient. It is particularly preferred in this aspect of
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| eukeni a), Pentostatin (2'-deoxycyofornycin) (hairy cesbefie@tteentos, nycosis

fungoi des, chronic |ynmphocytic |eukema). Vinca Al kaloids: Vinblastine

(VLB) (Hodgkin's disease, non-Hodgkin's 15 |ynphonmas, breast, testis),

Vincristine (acute |ynphocytic |eukenm a, neuroblastoma, WIms' tunor,

rhabdonyosarcoma, Hodgkin's di sease, non-Hodgkin's |ynphomas, snall- cel

lung) . Emipoaiedzy| ot oxi ns: Etoposide (testis, small eceisoshamg and ot her

Iung,lbrea_st,I FEdgkln's di sease, non-Hodgkin's |ynphomas, acute

granul ocytic | eukem a, Kaposi's. 2Q saJgo , _Teniposide (testis,

smal | - cdhe presqmidgnvapHen S e cpmpayd Hatdsied S%Plgg i}%ﬁ“ﬁx”? i e?&%‘%’%,g‘gmﬁto n- Hodgki n' s

!6% mﬂgf g?:ﬁe ViR !EJ)Ea c%gﬁlﬁ@:ﬂéﬂd@.ﬁ&ild &%ﬂ_bﬁ dle@iingm oKmﬁi(Qﬁjr toshsmtiennia)the digt ur al  Product s
i cs: Dactinonycin_(actjnonnycin D) (choriocarcino W I ns' tunor

rhabdony5§gm@ﬁﬁﬁ?(F@ggmgﬁﬂﬁap%éﬂ“§s§5F@Hﬁé¥%“%%ﬁﬂBr ﬂF@Qﬁgﬁgghnonycin

Eggg?ggyﬁblﬁér?tm%%&%ﬁkﬁd@ aBdoRHral 10 @ét pr&erd likdrgﬁibﬂ,t whitlymphbcystd © tleaukeni as) ,

: icin (so i ssue, osteogeni¢c. and other sarc . Hodgkin's

di sease, thefe Fispase §RFH 'n?ylt?r?ﬂﬁﬁ?ﬁg‘?d "?E@’(‘ﬂ &‘C S?"é%ﬁ‘?ﬁﬁgedﬁgl}gem%@w%‘%ni touri nary

ts E?/Loggatréaﬁﬁéﬁth(i.é}&ml?&ba nﬁl@é%ﬂﬁ'uﬁ%d Digfah or Bbre Giasacina to fHireisdel per diead and neck,

- esophagus | ung, an epitourinary tract, Hodgkin' s. 193 - --------

T 3 m gk b oz B IOV IBBUTES R MIrT By SRIERIZ Son- Hodgki ' s

| :\Ay {rg 2; gﬁﬁlhxziviff{idecﬁﬁmﬂﬁﬁ% ﬁn:rv? hﬁiamﬁﬁd ) chiditivhi Selatedhlto ghammal tejipler cal cema) ,
in (mtomycin C) (stomach, cervix,.calon, breast eas,

bl adder , Prolefgrationndr § lvegEﬁﬁyFPifg’.% J ﬁ&sﬁ'a?fa"g%hﬁ’giém%aﬁﬁci‘gh}mcyt i c

| epikeni ae5idRk & @i rdRR&TRS BsBmMD Eklitiaeprbliferbfidne whiek mmnifatté asclfivai ry cel |

| eukem a, Kaposi's sarcomm, nelanonma, carcinoid, renal cell, ovary,

bl adder , clisisal sHBRIGRFn' s | ynphonas,

In addition, compounds according to the present invention can be administered in

combination or alternation with one or more antiviral, anti-HBV, anti-HCV or anti-
herpetic agent or interferon, anti-cancer or antibacterial agents, including other compounds
15 “of the present invention. Certain compounds according to the present invention may be .
effective for enhancing the biological activity of certain 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.

This invention is further illustrated in the following sections. The Experimental
20 Details section and Examples contained therein are set forth to aid in an understanding of
the invention. This section is not intended to, and should not be interpreted to, limit in any

way the invention set forth in the claims that follow thereafter.

VIL. Therapies for the Treatment of Flaviviridae Infection

Tt has been recognized that drug-resistant variants of viruses can emerge afier
25 prolonged treatment with an antiviral agent. Drug resistance most typically occurs by
mutation of a gene that encodes for an enzyme used in the viral replication cycle, and most -
~ typically in the case of HCV, the RNA-dependent-RNA polymerase. It has been
demonstrated that the efficacy of a drug against viral infection can be prolonged,
augmented, or restored by administering the compound in combination or alternation with
30 a second, and perhaps third, antiviral compound that induces a different mutation from that _
188 - '




nycosi s fungoides, multiple nyeloma, chronic granul ocys Septdnitiek 2006a) -

Anti oangi ogenesi s Agents Angiostatin, Endostatin. 10 Hornones and

Ant agoni sts Estrogens: Diethylstibestrol Ethinyl estradiol (breast,
prostate) Antiestrogen: Tanoxifen (breast). Androgens: Testosterone
propi onate Fl uxonyesterone (breast). Antiandrogen: Flutam de (prostate).
15 GonadwtorapésmzRel easi ng Hor none Anal og: Leupr ol i deCTy0s@sAt e) .

M scel | aneous Agents Pl ati num Coordi nati on Conpl exes: Cisplatin (cis-DDP)

Carboplatin_(testis, ovary, bladder,. head, and neck, .|l un hyroi d, cervi
endonbt (RHH PRSI B Aot G i pheteag g oosg it obely G On e
M xt oz ar}iafa&@@rl gﬁ%etcia@éaﬁmelzagg%a ibg sheUdotibimtiorboredistption th@apy- In - -------- -
------------ Sept enber 03/ 068162 .PCT/.USO3/ bstituted

Ur ea: !—i)&ﬂ?%@@y%ﬂ@&lag%g’gﬁ% lsd?’%}F?X]?d’é%/?rfe qvgﬁﬁlﬁﬂaé?n %‘3 R%Aclé;etz%ggnﬂa ver a,
essent i ahqkRANRISCHhashéus fRbsegmakd vinel anonma) . Met hyl hydr azi ne Deri vati ve:

Procar bazi ne (N-net hyl hydrazine, MH (Hodgkin's disease). 5

Adrsenocor t i Cﬂkgu?%@ Bf £28ahkt hadd Beot RBRIfEDasctivIRdins thel hepaiitls Crus,ex) ,
A nogl ut et hi m de (breast). Adrenorticosteriods: Predni.sone acute and
chroni ¢ ang iksoay bF Asedeinkeopsbigation (5 plterglipgvitp gne Vriﬁ%r’?ﬁ?e,"s’aﬁsd‘gki n's di sease,

QLZ?ZE )e e RE RIS RIaND — (RKXSnONR (RE et i thallewihgnunivedd pagppiphgest er one

(1) interferon and/or ribavirin.

(2) Substrate-based NS3 protease inhibitors (Attwood et al., Antiviral peptide

10 derivatives, PCT WO 98/22496, 1998; Attwood et al, Antiviral Chemistry and

Chemotherapy 1999, 10, 259-273; Attwood ef al., Preparation and use of amino acid

derivatives as anti-viral agents, German Patent Pub. DE 19914474; Tung ef al. Inhibitors

of serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 98/17679),

including alphaketoamides and hydrazinoureas, and inhibitors that terminate in an

15 ‘electrophile such as a boronic acid or phosphonate (Llinas-Brunet et al, Hepatitis C
inhibitor peptide analogues, PCT WO 99/07734).

(3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3 -nitro-benzamide

derivatives (Sude K. ot al., Biochemical and Biophysical Research Communications,

1997, 238, 643-647; Sudo K. et al. Antiviral Chemistry and Chemotherapy, 1998, 9, 186),

20 including RD3-4082 and RD3-4078, the former substituted on the amide with a 14 carbon
chain and the latter processing a para-phenoxyphenyl group.

(4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase
HPLC assay with an NS3/4A fusion protein and NS5A/5B substtate (Sudo K. et al,
Antiviral Research, 1996, 32, 9-18), especially compound RD-1-6250, possessing a fused

25 cinnamoyl moiety substituted with 2 long alkyl chain, RD4 6205 and RD4 6193.

| (5) Thiazolidines and benzanilides identified in Kakiuchi N. et al. J. EBS Letters
421, 217-220; Takeshita N. et al. Analytical Biochemistry, 1997, 247, 242-246.

(6) A phenan-threnequinone possessing activity against protease in a SDS-PAGE -
and autoradiography assay isolated from the fermentation culture broth of Strepfomyces
30 sp., Sch 68631 (Chu M. ef al, Tetrahedron Letters, 1996, 37, 7229-7232), and Sch
351633, isolated from the fungus Penicillium griscofuluum, which demonstrates activity in
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10 Megestrol acetate (endonetrium breast). |X Synthedseptdiivet zavel For
pyrimdine nucl eosides, uridine derivative (1, Scheme 1) is the starting
material, which is converted into 2,2'-anhydro derivative (2) which is
treated with HF in anhydrous di oxane (Codington et al., J Org. Chem
1964, 29, 558). The corresponding 15 2'-fluoro-2'-deoxyuridine derivaiive
(3) is oltaisnesdszi n 40-50% yiel d. Mdification at thecrésepesition in 3 can
ge a%hl evg‘j byH;/arl ou; met hgdls. 2' -Fluoro-2'-deoxycytidine derivatives (4
= = R = H) can be readi repared fr he. : ’
pr oc eduragsintifagon MPW%%FS@’KCB‘H‘%WE% f?%gﬁ”iwnaﬂ}e%cﬁ%@hﬁﬁwuﬁﬂﬁnﬂwll H12 34
20 _SCherg;19’149_l thesis of 2'-fluoro-2'-deoxy-uridine and cytidine
derivatives. 195 13 September 2006 WO 03/068162 PCT/.US03/ 04379 Starting
from L-uri di g seabive IN38 ihtiBiiesd 0 dhethe alatromblpaule dgis\enishleted fieok i n t he D-

series can be prepared. One net | h hesi

T Pkt esimlr el TS S

3-D-ar abi nof ur anosy. ri nes Sch 2 [ i.S. i nt

3 % a0 (9 Felrssialbin st URy¥ A Crarris B iR IS8 110 () oy

;:(. em 3 lr193-$qﬂl§-];znt %agnglc, fi{?»%g]zag ]gt}f.di,ﬁeﬁé&i Dianaf Ggﬁbraba%' Pigeridineadenosi ne (7,
= , Y= 2' - -2' - oxyguano ent- of

Y = NHACTeriupesy PUEBPE 1SS compRiah et @ i neBART ™ (e L7 ot montof

7, e.g. ,){%&IDI'SQP(ET\I@%SMD.C acid in chloroformor 10 nethyl ene chloride

renoves e trityl group, and base treatnent renoves p-nitrophenetyl
(9) Polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. ef al.

10 Journal of Virology, 1999, 73, 1649-1654), and the natural product cerulenin (Lohmann V.
et al., Virology, 1998, 249, 108-118).

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary
to sequence stretches in the 5° non-coding region (NCR) of the virus (Alt M. ef al,
Hepatology, 1995, 22, 707-717), or nucleotides 326-348 comprising the 3’ end of the NCR

15 I-and nucleotides 371-388 located in the core coding region of the HCV RNA (Alt M. et al.,

" | Archives of Virology, 1997, 142, 589-599; Galderisi U. et al., Journal of Cellular
Physiology, 1999, 181, 251-257). -

(11) Inhibitors of JRES-dependent translation (lkeda N et al., Agent for the

prevention and treatment of hepatitis C, Japanese Patent Pub. JP-08268890; Kai Y. et al.
20  Prevention and treatment of viral diseases, Japanese Patent Pub. JP-10101591).

(12) Nuclease-resistant ribozymes (Maccjak, D. J. et al, Hepatology 1999, 30,
abstract 995).

(13) Nucleoside analogs have also been developed for the treatment of Flaviviridae
ihfecﬁons. |
25 - (14) Idenix Pharmaceuticals, Lid. discloses branched nucleosides, and their use in
the treatment of HCV and flaviviruses and pestiviruses in International Publication Nos.
WO 01/90121 (filed May 23, 2001) and WO 01/92282 (filed May 26, 2001). A method
for the treatment of hepatitis C infection (and flaviviruses and pestiviruses) in humans and
other host animals is disclosed in the Idenix publications that includes administering an

30 effective amount of a biologically active 1°, 2°, 3’ or 4>-branched p-D or p-L nucleosides
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and N-acetyl groups to give free 2'-fluoro-2'-deoxyad ' =

= H and 2'- fluoro-2'-deoxyguanosine (X = OH Y :yNHg?§S%?ggﬁ?m§f aINHZ, Y
(Biochem stry, 1991, 30, 9735) synthesized 2'-quoro-2'-deoxyadenosiné
using pixyl group instead of trityl protection. X. X, Y. YY HRR H->
H.'> Ho RRFHF 155 6 7 8 Scheme 2. Synthesis of

2" - (3- D mmfosma@nosyl purine nucl eosides. In a.simlacvossmer starting from
L-adenosi ne or L-guanosine the enantioners of 8 can be prepared. 20

gem Di fl uor onucl eosi des can be obtai ned b ﬁondgnsap¢on of

(2,12- di :;a@rpbarma@tioa&é@%ﬁpp@l%sa&ioz esopws Sspron ¢ A ST RIOPE Pilos - 2- ¢l ose
, SChe Jon WpliGhal Pl aSdulioadt fdebld diridi. ne bases or with purines b
t he sodium salt nethog. ihe sugar %anI%§ readily prepared fronP Y

by Reformatz reaction, wed by acidic renpval ofgcti

o o 1bptangept Sisers-boomeienen S D EERPE TR D) ORI Fettone 11
Begzoqu%gg@mgggéil ' FﬂéﬁﬁmﬁﬁﬁmﬁﬂﬂM@ééééﬁfﬁﬁdddﬂaI actone to lactol by
Dl ation affords 12. HOHO~ O 1) 1) BzC Il pyr ' QAc

2,3-0Oisopr 0{({3{)W%ﬁ%ﬂh}é@)f}%hs,@%l)@dﬂﬁd@ﬁ@ﬂmﬁm,Lidudiﬁdba&et ate 25 (10)

AL reduction anéha efy
(16) Other patent applications disclosing the use of certain nucleoside analogs to
treat hepatitis C virus include: PCT/CA00/01316 (WO 01/32153; filed November 3, 2000)
and PCT/CA01/00197 (WO 01/60315; filed February 19, 2001) filed by BioChem
Pharma, Inc. (now Shire Biochem, Inc.); PCT/U 802/01531 (WO 02/057425; filed January
10 18, 2002) and PCT/US02/03086 (WO 02/057287; filed January 18, 2002) filed by Merck
& Co., Tnc., PCT/EP01/09633 (WO 02/18404; published August 21, 2001) filed by Roche,
and PCT Publication No. WO 01/79246 (filed April 13, 2001) and WO 02/32920 (filed
October 18, 2001) by Pharmasset.

(17) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S.
15 IPatent No. 6,034,134 to Gold ef al.), alkyl lipids (U.S. Pat. No. 5,922,757 to Chojkier et
* al), vitamin E and other antioxidants (U.S. Pat. No. 5,922,757 to Chojkier et al),
squalene, amantadine, bile acids (U.S. Pat. No. 5,846,964 to Ozeki ef al), N-
(phosphonoacetyl)-L-aspartic acid, (U.S. Pat. No. 5,830,905 -to Diana ef al),
benzenedicarboxamides (U.S. Pat. No. 5,633,388 to Diana ef al), polyadenylic acid
20 derivatives (U.S. Pat. No. 5,496,546 to Wang et al.), 2' 3'-dideoxyinosine (U.S. Pat. No.
5,026,687 to Yarchoan ef al.), and benzimidazoles (U.S. Pat. No. 5,891,874 to Colacino et

al.).

(18) Other compounds currenitly in clinical development for treatment of hepatitis ¢
virus include: Tnterleukin-10 by Schering-Plough, IP-501 by Interncuron, Merimebodib
25 VX-497 by Vertex, AMANTADINE (Symmetrel) by Endo Labs Solvay, HEPTAZYME
| by RPI, IDN-6556 by Idun Pharma., XTL-002 by XTL., HCV/MF59 by Chiron,
CIVACIR by NABL, LEVOVIRIN by ICN, VIRAMIDINE by ICN, ZADAXIN (thymosin
alfa-1) 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
30 Pharmaceuticals, Inc. and JTK 003 by AKROS Pharma.
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+ BrCFaCY&l | 2)IH: ~eONY~ 2)H H B20 g 10 11 12 Schesghtembdlpegear ati on of
2, 2-di fl uoro-sugar synthesis for nucl eoside synthesis. 5 The
2',2'-fluoronet hylidene nucl eosi des can be synthesized fromthe
corresponding 3,5 -di-O protected nucl eosi des (13, Schene 4) by the
procedure reported by Matthews et al. (Nucleosides Nucl eotides, 1993, 12,
115) for wdwoeyert hesis of (E)-2'- PCT/US03/04379

deoxy-2' -dehydro-2',2'-fl uoronet hyI [ denecyt i di ne (18, X = NH2, R = H).
Treatment of 10 13 (X = N=CHNMe2 OEETF‘%" d £ Geor

1 3 di chl or otlf) P%Pgﬂﬁt@{or@‘@éé’f@@‘i‘w ‘Eﬁ‘ﬁ'rﬁ? e PBieEity 91988, 1 espondi ng

geagchq?’og‘ndaﬁ‘éﬂcﬁécﬁﬁ&rtﬁh%éb nﬂ2’3ﬂxﬁalrcﬁ1u&1wsﬂaﬁfodthy ltepatment IoﬁHW de 14. Sweet
OXI dat i on I ves the ket on? ich, upon treatment with

fluor onéIGWFlSB{h‘?E#WF§&P dmermal gl ‘t‘:] Pt or ophosphate in tetrahydrofurane
at -70 C, followed by [lithium hexarret hyl di si | azane yields 16. At this
point X can be deprotected with 15 nethanolic ammoni a. Treatnent of 16
with tributyltin hydri de affords 17, which is converted into the

corresp ajmmm,tahmpesi um fluoride in
met hanol T 19713 s 006~ W 0638 JS03/04379 NO OO H
LPr' fA le 4 H O—| FPrz~ OH FPr4L 13 14 15t N

5 Examples of agents that have been identified as active against abnormal cellular

proliferation, and thus can be used in combination or alternation with one or more B-D or

B-L-nucleosides of general formula (T) — (XX) include:

Alkylating Agents

Nitrogen Mustards: Mechlorethamine (Hodgkin’s disease, non-Hodgkin’s

10 lymphomas), Cyclophosphamide, Ifosfamide (acute and chronic lymphocytic leukemias,

| Hodgkin’s disease, non-Hodgkin's lymphomas, multiple myeloma, neuroblastoma, breast,

ovary, lung, Wilms’ tumor, cervix, testis, soft-tissue sarcomas), Melphalan (L-sarcolysin)

(multiple myeloma, breast, ovary), Chlorambucil (chronic Iymphoctic leukemia, primary
macroglobulinemia, Hodgkin’s disease, non-Hodgkin’s lymphomas).

15 Ethylenimines and Methylmelamines: Hexamethylmelamine (ovary), Thiotepa
' (bladder, breast, ovary).

Alkyl Sulfonates: Busulfan (chronic granuloytic leukemia).

Nitrosoureas: Carmustine (BCNU) (Hodgkin’s disease, non-Hodgkin’s
lymphomas, primary brain tumors, multiple myeloma, malignant melanoma), Lomustine
20 (CCNU) (Hodgkin’s disease, non-Hodgkin's lymphomas, primary brain tumors, small-cell
lung), Semustine (methyl-CCNU) (primary brain tumors, stomach, colon), Streptozocin
(STR) (malignant pancreatic insulinoma, malignant carcinoin).

Triazenes:  Dacarbazine (DTIC;  dimethyliriazenoimidazole-carboxamide)

(malignant melanoma, Hodgkin’s disease, soft-tissue sarcomas).
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O OO 4Prz5/ FPrzSr/~ Q HOs FA zLO SnBUZ O SOzPh 183 ddptéfber 26U6s net hod
can be applied to various other purine and pyrim dine nucl eosides. Also

L- nucl eosi de counterparts are prepared from an L-nucl eosi de correspondi ng
to 13 or its purine nucleoside anal ogue. 5 X. Biological Mthods Methods
Antiviral testing of candi date conpounds for Flaviviridae: The-HCV replicon
system i wgtshaieel | s. Huh7 cells harboring the HCV peptsogenrcan be
cultivated in DVEM nedia (high 10 glucose, no pyruvate) containing 10%
fetal bovine serum | X non-essential Am no Acids, Pen-Strep-du (100

uni t s/ | idnmetabalies m crogranf liter, and 2.92 ng/liter, respectively) and 500
to 1000 mcrogramim 1liliter (418. Antiviral screening assays can be done
in the sane nedia without (418 as follows: in order to keep cells in

| ogarithm c Beliovkdid phass; Mekeexae ahethppiertn) ¢autpdympheiic deuligmif.ow densi ty,

O R k000 S AR EL b S S e el 2t e 2t Lo

i ncubat or. dia,is then renoved. d the..cel . 3 for total

e ey oo o
can iflife; 3 oiin. cr _

anplifi ﬁg in a - I)DC%@Q at 05: | .. n%y&trjgnt I f i;%gleaa?é%ﬂ{oghéj%éﬁte The observed

differe or; Jre 4§ {efl?ﬂ? gtpﬂl?@m T REROR (R go e SYEL way ‘to express the

ant i vi r adrarfRRicRRC ¥ndo hould) Gydhysiytic Clewkemins)l . Gefncityhiriec 61, 2eiffearéundinge; denonstrat es

compar aACKBRIEBI A con s produced. This can be o oo
Purine Analogs and Related Inhibitors: Mercaptopurine (6-mercaptopurine; 6-MFP)
10 (acute lymphocytic, acute granulocytic and chronic granulocytic leukemia), Thioguanine
(6-thioguanine: TG) (acute granulocytic, acute lymphocytic and chronic granulocytic
Jeukemia), Pentostatin (2’-deoxycyoformycin) (hairy cell leukemia, mycosis fungoides,
chronic lymphocytic leukemia).

Vinca Alkaloids:  Vinblastine (VLB) (Hodgkin’s disease, non-Hodgkin's
15 lymphomas, breast, testis), Vincristine (acute lymphocytic leukemia, neuroblastoma,
Wilms’ tumor, rhabdomyosarcoma, Hodgkin’s disease, non-Hodgkin’s lympﬁomas, small-

cell lung).

Epipodophylotoxins: Etoposide (testis, small-cell iung and other lung, breast,

Hodgkin’s disease, non-Hodgkin’s lymphomas, acute granulocytic leukemia, Kaposi’s

20 sarcoma), Teniposide (testis, small-cell lung and other lung, breast, Hodgkin’s disease,
non-Hodgkin’s lymphomas, acute granulocytic leukemia, Kaposi’s sarcoma).

Natural Products

Antibiotics: Dactinomycin (actinonmycin D) (choriocarcinoma, Wilms’ tumor
rhabdomyosarcoma, testis, Kaposi’s sarcoma), Daunorubicin (daunomyecin; rubidomycin)
25  (acute granulocytic and acute lymphocytic leukemias), Doxorubicin (soft tissue,
osteogenic, and other sarcomas; Hodgkin’s disease, non-Hodgkin’s lymphomas, acute
leukemias, breast, genitourinary thyroid, lung, stomach, neuroblastoma), Bleomycin
(testis;,, head and neck, sldn and esophagus lung, and genitourinary tract, Hodgkin’s .
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5 concl uded because the neasured threshol d-cycle for h§ed@mBeRbosN bot h
setting is close to each other. In such experinents, one way to express
the antiviral effectiveness of a conpound is to subtract the threshold
RT-PCR cycle of the test conmpound with the average threshold RT-PCR cycle
of the negative control. This value is called DeltaCt (ACt or DCt). A ACt
of 3.3 eaquoadsmssas2l-1 og reduction (equals ECO0) in reptrososodpmoducti on. 10
Conmpounds that result in a reduction of HCV replicon RNA | evel s of greater
than 2 ACt values (75%reduction of replicon RNA e conpounds

_ ) [ | i Cf ) are candi dat
for antiditerss ToRdlodgkn’s Iymphomasi, fligamyeit SrmTHamHdn, (Estye I“i:?ﬁ%‘laﬂtg to
st r uct urigger¥didelhap) aViRdudcinl QHitBdlydin () (stokmbied), - cervds cBloROBiedst, inaenf r ol ,
reconbi nant interferaqon alfa-2a (Roferon-A, Hoffmann-Roche, New Jersey,
USA) i s bladernbead 8Mg€Fde as positive control. 15 However, this HCOV AQt val ue
does not include any specificity paraneter for the replicon encoded viral
RNA- dependenEngznss: poiyarmenass (acpls lymnbosyfie erkegdddt j ng, a  conpound ni ght
reduce both the host RNA pol ynerase activity and the replicon-encoded

- - +y

polsyner ase aBidlagical) Resppuse daglifiers: o bdanferomiatfatthainy il lpuimmia( EAposiny ot her host
RNA pol ogigh - | fladiBNA, ost RNA

pol ynera%%&%})slﬁ%%‘]ngﬂ%’o co ()i%??néggéu\?\,iot@ﬁ&ﬁ% [éveII( g"g t?}g&ﬂri}gq%dghg control is
a rel at | mpcosipfiognidespmiltings myeinag etreniq srangfocytisdenkensie). conpound on host RNA

- polynmerases. Wth the availability of both the HCV ACt data and the rRNA
ACt, a specificity paraneter can be introduced. This paraneter is obtained
by subtracting both At values fromeach other. This results in

Del t a- Del t aCT .val ue AACt or DDCt); a value above 0 25 neans that there is
nor e in%%%f—’ﬁé@on the replicon encoded pol ynerase, a ACt val ue

bel ow 0 neans that the host rRNA | evels are nore affected than the replicon
| evels. As a general rule, ACt val ues above 2 are considered as

si gni fi cant | y\ngipsifts Badostatiiom t he no-drug treatment control, and hence,

exhi bits appreciable antiviral activity. However, conpounds wth a ACt

val ue of less than 2, but showing Iimted nol ecul ar cytotoxicty data (rRNA
30 ACT between 0 and 2) are al so possible active conpounds. |In another

ty% cal '?Ig}mtminer}%hdgmg%%gund m ght reduce the host RNA pol ynerase

Estrogens: Diethylstibestrol Ethinyl estradiol (breast, pro;state)
Antiestrogen: Tamoxifen (breast).

Androgens: Testosterone propionate Fluxomyesterone (breast).
Antiandrogen: Flutamide (prostate).

15 : Gonadotropin-Releasing Hormone Analog: Leuprolide (prostate).

Misce_llaneous Agents

Platinum Coordination Complexes: Cisplatin (cis-DDP) Carboplatin (testis, ovary,
bladder, head and neck, lung, thyroid, cervix, endometrium, neuroblastoma, osteogenic

sarcoma).

20 | ~ Anthracenedione: Mixtozantrone (acute granulocytic leukemia, breast).

194




activity, but not the host DNA polynerase activity. Thessptamisr 2006
quantification of rDNA or 199 --------- --- 13 Septenber 2006 WO 03/ 068162
PCT/ US03/ 04379 beta-actin DNA (or any other host DNA fragnment) and
conparison with DNA | evels of the no-drug control is a relative
measurenent of the inhibitory effect of the test conpound on cellular DNA
pol ynmer asasosésid2 t he availability of both the HCV Agttrckesasand t he r DNA
ACt, a specificity 5 paraneter can be introduced This paraneter is

obtal ned by s h ACt ues me ch ot her his results in
AACt val ues; gl%va u%‘a% gfyﬁwﬁ%’ﬁaﬁsd"ﬁ 8Yt'i° SHkPE P Mry ef fect on
t he repl mctanesmnttddieotnlp}xojrtymmamantandhﬁﬁiaa)val ue below O nmeans that the host
rDNA | evel s are nore affected than the replicon levels. As a general rule,
AACt  val ues Misthylby@RazdineDegiodive:ORbEAbadine Q-gRih g yMIH)fhiedzemts from t he

no- dr ug tdé,s SS)gent 10 control, and hence, is an interested conpound for

further i on. Hovvever conpounds vm'th a AACt val ue of less than 2,
but vvlth Ilmégﬁ m)le cytotoxmty CT between 0 and 2) nay be
desPred. Conp ’EP;COIF‘ gfsenti n t‘?‘i‘éto@'b*‘ecﬁf’l? @Q@du@@ﬁe’@h SPIEBY repl i con

RNA Ievelm@mtetmmdet(bﬂeds ted reductions in cellular RNA and/or DNA |evels
are candi date conpounds for 15 antiviral therapy Candi dat e conpounds

bel onging to ﬁ&@ﬁfr@dost&ﬂfdﬁut’ﬁdlﬂ{oﬁél{hcétélmdclﬁ o@yn%\tat(biata@%ﬁor their
specific pacity of reducing Flaviviridae R I ncl udi ng HC\/), and pot ent
corrpound%*‘a%‘f-"é H’@%Pé?,"ﬁ%dkd?ﬁésﬂ@W%\meﬁﬁ) wor ki ng exanpl es provide a further

under standi ng_of the method of 20 the present invention. These exanples
are of il ust¥Pagssies: pulbdseprogesiaynar eammestc, mdedtoxypoogedtdroniet acdigte,scope of t he

I nv@Nt i ONfecE Qe Bt (ndorRdtiflal, g;e & suitable solvents, reagents or reaction
condi tions may be substituté ?or t hose particul ar sol vents, reagents or

reaction conditions described w thout departi ng fromthe general scope of
t he met hod.

IX. Synthefic Protocoi

For pyrimidine nucleosides, uridine derivative (1, Scheme 1) is the starting
material, which is converted imto 2,2’-anhydro derivative (2) which is treated with HF in
anhydrous dioxane (Codington ef al, J Org. Chem., 1964, 29, 558). The corresponding

15 2’-fluoro-2’-deoxyuridine derivative (3) is obtained in 40-50% yield. Modification at the
4 position in 3 can be achieved by various methods; 2°-Fluoro-2’~deoxycytidine
derivatives (4, R = R’ = R” = H) can be readily prepared from 3 by the well-known

procedures via thiation or chlorination,

R'R"

H H H

1 2 3 4

20 Scheme 1. Synthesis of 2’-fluoro-2’-deoxy-uridine and cytidine derivatives. . -
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EXAMPLES 25 Melting points were determ ned in open capskjt@fiberkodees on an
El ectrothermal digit nelting point apparatus and are uncorrected. The UV
absorption spectra were recorded on an Uvi kon 931 ( KONTRON)
spectrophotoneter in ethanol. 'H NVR spectra were run at roomtenperature
with a Varian Unity Plus 400 spectroneter. Chem cal shifts are given 200 13
Sept enbew@BO&162WO 03/ 068162 PCT/ US03/ 04379 in ppm sowuds/@b™ from i nt er nal
tetramethyl silane as reference. Deuterium exchange decoupl i ng experinments

or 2D- COSY were p rforrre n or onfirm SSi nts. Signal
mul tipliciti é‘@l’ﬂ&$§ ‘n‘é"t“’("élfcl‘h@‘r“é‘ie?ﬂﬁh 3‘8‘”131%" qgg (doubl et of
doubl et Sslmes'fcax(ﬁeﬁjrdghe&) q (quadrupl et), br (broad) to (rrul tiplet). Al
J-val ues are in Hz. FAB nass spectra were recorded in the positive-

(FAB>0) or negati ve- (FAB<O) ion node on a JEOL DX 300 mass spectroneter

The matrix was 3-nitrobenzyl alcohol (NBA) or a mxture (50:50, v/v) of

gl ycerol andqgf AL @@by G&b @ thé@}ﬁthesﬁb%@-ﬁﬁ&o-ﬁmeaiy- ¢ WeIRsigRasw ed on a

Per ki n- El mer 241 spectropolarimeter (path length 1 ¢ and are given in

uni& s ofstaowith f-Begebinofuragosylpughas (B Sickgme ) bieh dsscopeytad ]ng’r?f orfied by Atlantic

Mcrol a I icpeli e nbol s of the
il GertybNRL 5 Q5o Bihie AR o 323 N8l ith Cabony 51 Ies &

el ement s wer t heoretical values. Thin

| ayer cht3omaPoigradhyilues2 rf@pﬁ}@dqnewedﬁs Wamﬁ BiesH) and 3 dlvoroged  pl at es,
al t1.0n ct C ’@fhﬂﬁ Q&g&ﬁm foll ovved b
Charat R I "ang{wogt%u }Pz% i %ur5 2 é] cheatl ng d

charring W ano Ic aclid’an Col um
chr omat ogitta PAYTWAEild acid mmermf TorgS¥ith iflugedceticcidh iy °h1c59f931 % at

(df_ﬂ)a) h%'tﬁyl&%%ﬁlﬁ# FeGemdvis E?éehlﬁpfv mlp, axﬁrﬁakevﬁeraﬂ;nﬁ@ﬁlb%'s ?)én hdg@pci t abi ne

e co oun was d d T n DMSO an the culture nedia at
final cmdd*émwbarmmmm giverfige AgiioroRr doayadegosiy (R1X ANELdG5 8D adcdbat i on

| ted
resul t eyl SRS ARRRIAANL (EUCHIRY Bl WPl RBbLRABKIMIENS, (Figure 1).

9735) synthesized 2’-fluoro-2’-deoxyadenosine using pixyl group instead of trityl

protection.

15 5 6 7 8

Scheme 2. Synthesis of 2’-B-D-ribofuranosylpurine nucleosides.

In a similar manner starting from L-adenosine or L-guanosine the enantiomers of 8
can be prepared. |
20
gem-Difluoronucleosides can be obtained by condensation of 2,2-difluoro-1-O-
acetyl-3,5-di-O-benzoyl-2-deoxo-D-ribofuranos-2-ulose (12, Scheme 3) with vaﬁous .
silyated pyrimidine bases or with purines by the sodium salt method. The sugar can be

readily prepared from 2,3-O-isopropylidene-D-glyceral (9) and ethyl bromodifluoroacetate
25 (10) by Reformatzky reaction, followed by acidic removal of protecting groups to give
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20 |1 og reduction of replicon RNA, an EC90 val ue was r
approximately 70 nM  Further analysis of the reducti
| evel s (ribosomal DNA) or cellular RNA
a At that expressed the inhibitory capacity of this

| evel s (ribosomal

eas&Rehnias 2006
on of cellul ar DNA

RNA) resulted in
conmpound on host DNA

and RNA pol ynerases. Subtraction of these cellular A values fromthe
anti vi r alwoMGtossaédl ues resulted in the therapeutic | nderRURABEVal ues. Based
on 25 these cal cul ati ons, an average EC90 val ue, corrected for cellular

13

toxicity, of approxinatel 30 M was obt ai ne 01 - -r- - ----

Sept enbdretods: 5%“63’?’?5%‘83%% ﬁt%‘%?@%ﬂflgﬁ%‘“f?mﬁaﬁlﬁl%&é%’ S SO Acti vi ty of
2' - Deox VPIBAFE rédusiignend Retybgioiatfondd 1das di ssol ved in DMSO and added to the
culture nedia at final concentrations ranging from1l to 100 M A 4-days

i ncubation ggsulted in dose-depe n 5 reducti & fothe replicon HCV RNA
(Figure 2). |Spnce, 3.3 & vakues, equ§l - | Sg=Peduct | P°replicon RNA, an
EC90 val ue \reached at approxi elly 5 M™EW¥t hesd @nal ysis of the

reduction of cellula
(ribosonal RI@A) resuI[IP
t his conpound_ gn host d RNA pol.ynerases. .Subtraction of these

cel | ul arSchgxpe éapﬁgﬁaq@&%ﬂgﬂlﬁﬁ'sﬁgﬂ %\?l‘%‘ﬁ f%\ cfé\?%‘?%tf‘&tﬂersé'sul ted in the

t herapeutic i ndex AACt val ues. Based on these «cal cul ations, an average
ECY0 val ue, corrected for cellular toxicity, of approximately 10 M was

obt ai ned. Exanple 3 2'-Deoxy-2'-fluorocytidine 15 This _conmpound was

prepar ed accdhdli ﬂ’g’l’tfboﬁométhﬂ\‘ﬁ%%dm)ﬁ]é%%qeﬁ h&W RF RYD | figHd M8y Guschl bauer

in Angev‘ﬁongﬁhﬁﬁir% ﬂ’,@t-hiuo-ls{%tecte& Hulosidet (13 Béheme 4) by the procedure reported
by Matthews et al. (Nucleosides Nucleotides, 1993, 12, 115) for the synthesis of (E)-2°-
deoxy-2’-dehydro-2°,2-fluoromethylidenecytidine (18, X = NH,, R = H). Treatment of
13 (X = N=CHNMe; or OEt) with 1,3-dichloro-1,1,3,3-tetraisopropyldisiloxane affords
the corresponding 3°,5°-0-(1,1,3,3-tetraisopropyl-1,3-disiloxane-diyl)-mucleoside  14.

DNA | evel s (ridaosomal DNA) or | lular RNA | evel s
ed in a ACC that expressed the 1 nhibitory capacity of

10

-Swem oxidation of 14 gives the ketone 18, which, upon treatment with fluoromethyl
phenylsulfone and diethyl chlorophosphate in tefrahydrofurane at —70 °C, followed by
lithium hexamethyldisilazane yields 16. At this point X’ can be deprotected with
15 methanolic ammonia. Treatment of 16 with tributyltin hydride affords 17, which is
converted into the corresponding free nucleoside 18 by treatment with cesium fluoride in

methanol.
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Exanple 4 2'-Deoxv-2'-fluorouridine This conpound wa$s3 $éphgeecdoasccor di ng
to the nethod described by A M 20 Kawasaki et al., in J. Med. Chem 1993,
36, 831-841. 202 13 Septenber 2006 WO 03/068162 PCT/ US03/ 04379 Exanple 5
2' -Fl uorot hvm di ne This conmpound was prepared according to the nethod
described by A M Kawasaki et al., in J. Med. Chem 1993, 36, 831-841.
Whi t e cr ptabesie2’ H NVR (400 MHz, 5 DMSO d6) 57. 80 Parjuseids®#t 6), 5.91 (dd,
1H J =2.4 & 17.6 Hz, H1'), 5.61 (d, 1H, J =6.4 Hz, O+ 3"), 5. .25 (t, 1H,
J=1.2 H, O+5), 508, 4.95 (2m JH, H2'), 4.15 (yn 1H H3), 3.85 (m
1H, H4'), 3.79, 3.40 (2m 2H H 3 A, 75 (s, 3H, Exampl e 6

2' - Deoxg-2! fluoroffb-freth 1cyti di [& Thi s conpoun S prepared from

2' -fluorot hym di ne @m nation, accpreing to the h8d described by K. N.
Tiwari et al.yo-hngNlcl eosi des, esMNucheot i des %%u € fAcids 2000, 19,
329-340. Wite c al s—>H ) .33, 9.50 (2s, 2H,
NH2) , 7.52 (s, 1B, Y 6), 5. 83ir(sh h J = 17. 2Fi8z, i'), 5.56 (d, 1H, J =
6.4 Hz, OH3), 5.37 (t, 1H, J = 4.4 Hz, O+5"), 4.97, 4.83 (dd, 1H, J =
4.0 & 53.2 Hz, H2'), 4.15 (m 1H4 15 H-3),3.87‘if{m 1H, H4'), 3.80, 3.60
(2m 2H, H5), 1.75 (s, 3H, CH3). Exanple 7 2 'Deoxy-5 2

di fl'uorocytidine This conpound was prepared accori{ding to the nethod

described by L. W rtel et al., inf. Og. Chem 1988, 53, 2406-2409.
Wiite crystals. ' (400 MHz, W6) 20 58.2 :
H6), 7.85, 7.58 ( %,LOZH, NH2), 5.8 1H, J .

4]

H
' ver,s_

e e

HO FPry 0 SnBuy
F

18 17

This method can be applied to various other purine and pyrimidine nucleosides.
Also L-nucleoside counterparts are prepared from an L-nucleoside corresponding to 13 or

its purine nucleoside analogue.

X. Biological Methods

Antiviral testing of candidate compounds for Flaviviridae: The HCV replicon
system in Huh?7 cells.

Huh7 cells harboring the HCV replicon can be cultivated in DMEM media (high
10 * ghucose, 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/milliliter G418. Antiviral screening assays can be done in the
same media without G418 as follows: in order to keep cells in logarithmic growth phase,
seed ceﬂs in a 96-well plate at low density, for example 1000 cells per well. Add the test -
15 compound immediate after seeding the cells and incubate for a period of 3 to 7 days at
37°C in an incubator. Media is then removed, and the cells are prepared for total nqcleic

acid extraction (including replicon RNA and host RNA). Replicon RNA can then be
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5.57 (d, 1H, J = 6.8 Hz, O+ 3"), 5.36 (t, 1H J = 4.4 &ohbeb® 4.94

4.80 (2m 1H, k-2), 4.15 (m 1H, H3'), 3.87 (m 1H, 1|$:|_Ezg), 32%08 3. 60

(2m 2H, H5"). 203 13 Septenber 2006 WO 03/068162 PCT/ US03/ 04379 Exanpl e

8 b5-Chloro-2'-deoxy-2'-f7uorocytidine This conmpound was prepared from
-deoxy-2'-fluorocytidine by chlorination, according to the nethod

descri bedvdusridd. Ryu & J.N. Kimin Nucl eosi des & Necl/esosideds 5

1989, 8,43-48. Wite crystals. 'H NVR (400 MHz, DI\/ISOdG) 58.35 (s, 1H, H6),

7.93, 7.23 (2s, 2H, N 84 (d,

6.4 He, djin a -RF-PC %Pm“?ml ﬂ'ad(@aﬂi’%ed F%"fdﬂélys%i‘yzﬂiﬂé rﬁ’ges?gd( lel Hh 2

4.0 & 53, uaﬁﬁcaﬁbx?of)reﬁm&@mm is 448 wdyH 3 ‘express TheBBtiinl pold:rlpy bEthe Jest 3. 80, 3. 60
e 9 10 5-Bro 2. deox |d|ne Thi s

(2m 2H, .
corrpouncpomﬁ@ﬂﬂr éﬁm‘*‘ggexi’?%n?denH’EWE? tip G HPL5 ﬁgﬁ Ciojﬂﬁ"# "o nati on,

accor di NGdeQeotpGundBidh Spiriad T of Bplich: de]m b
1991, 34, 691%}11? § g?e yeIF alﬂym of feplichh s gbdue swah dved. Chem

| i d
1H5 H 6)001101'9@17609@6(‘12@6&%‘13? '%Y%B @QHEHWRB’%%TZ ]ﬁif"s"l(f)l )5 > nggs
(d, 1H, téefcﬁ)ﬂfe Hin shte ehmeﬁs%ﬁe@vhytddﬂpreﬂstﬁe@tﬁnél&fklﬁweﬁ#ﬁ‘a) 4.97, 4.83
(dd, 1H, J =4 0&5b3t i %)&Tq% céamf[él tl— l% dz%gﬁm 1H H4'),
3.80, 3.@OPPWEis o gubirpgtehy | ‘Ek Fdpey B IRt SOy Wi 434 odocyt i di ne
~ Thi's conpauadimi@midRePeRes cleo? MelnepalveXyntidl. - Thisi ealoe istdatiidriRelb@t i odi nat i on,
20 according to the nethod described by i.n J. Med. Chem

1991, 34ACEeDGHIA ACH]3e3 sl plvloggpdughon (ﬁuﬂgﬁc Lllﬂéé“*e lP"H\}%B P6) 88.53 (s,
o 5 O echupbflR ipfidsfiin o3ty Bl@HCrefithok ﬂNA]lE#elslofgﬂeZteﬂthh?—Z A1), 5.56 (d,
values (75% reduction of replicon RNA) are candidate compounds for antiviral therapy.
Such candidate compounds are belonging to structures with general formula I —(XX).
As a positive control, recombinant interferon alfa-2a (Roferon-A, Hoffmann-Roche, New

Jersey, USA) is taken alongside as positive control.

15 ‘ However, this HCV ACt value does not include any specificity parameter for the
| replicon encoded viral RNA-dependent RNA polymerase. In a typical setting, a
compound might reduce both the host RNA polymerase activity and the replicon-encoded
polymerase activity. Therefore, quantification of rRNA (or any other host RNA
polymerase I product) or beta-actin mRNA (or any other host RNA polymerase 1f) and

20 comparison with RNA levels of the no-drug control is a relative measurement of the effect

- of the test compound on host RNA polymerases.

With the availability of both the HCV ACt data and the tRNA ACt, a specificity
parameter can be introduced. This parameter is obtained by subtracting both ACt values
from each other. This results in Delta-DeltaCT values (AACt or DDCt); a value above 0

25 means that there is more inhibitory effect on the replicon encoded polymerase, a ACt value
below 0 means that the host rRNA levels are more affected than the replicon levels. As a
general rule, ACt values above 2 are considered as significantly different from the no-drug

_ treatment control, and hence, exhibits appreciable antiviral activity. However, compounds
with a ACt value of less than 2, but showing limited molecular cytotoxicty data (RNA
30  ACT between 0 and 2) are alse possible active compounds.

In another typical setting, 2 compound might reduce the host RNA pblymerase
activity, but not the host DNA polymerase activity. Therefore, quantification of TDNA or
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Hz, O+5), 4.97, 4.83 (dd,1H, J = 4.0 & 53.2 Hz, H 213 sepfeniterfovs 1H,
H3), 3.86 (m 1H H4"), 3.80, 3.60 (2m 2H, |—|-5').320pffl3 1QSeptenber
2006 WO 03/068162 PCT/ US03/ 04379 Exanple 11 2'-Deoxv-2'-difluorouridine
(Genti tabi ne, dFdC) This conpound was prepared according to the nethod
described by L.W Hertel et at, inJ. Og. Chem 1988, 53, 2406-2409. 5
Exanpl e % o3@s1ddeoxy-2' - di fl uorouridine This conporrwivseamsyr epared from
2 -deoEyEiZ'b, 5|—3d| I(I uo&ocyt ikdi ne by deam nation, according to the nethod
escribed by B. Kierdaszuk et _at, in Nucle03|des &. eot 1
1883 19@3ta—avm PRA dpyanyiter host DNRriraemen) #adC B’églﬁg‘ﬁ‘f f%sg" (br, 9&1)% "
71.?&: lfoddru%t!dntro]l isa t%laﬁvéﬁaasﬁbx@lt ofﬁheiﬂinﬁid)ry dtfdct of the tést EdmipayndOH- 3 ), 6.06
(t , 5.73 (d, 1H, J = 8.0 Hz, H-5)531(t 1H, J =
52Hz o@qelbﬂa}DNAm%wnqweﬂH H 3'), 3.85 (m 1H, H-4) 3.80, 3.60 (2m
2H, H5"). Exanple 13 2'-DeoxL2'-fluoro-I|V4-hydroxvcvtidinpe 15 To a
soI ution of Withdeosvyilability pliwthoihe i@vn@t(@wwe NS Mot pesiictinhy dr ous

di ne 0 nl) .at .0 ) d se. After the
ad |t|orPa£amFWE %‘(?Fd’i‘tfo "é’ﬁmgﬁgpﬁ é{% at roor#g;%gb&c % gﬁelrmatﬁa\gésgon at nospher e
overg! ghe‘mlm Jégﬁpﬁlald\q%%resdl’?i’l BACpalue e&alh@ahzbwﬂmeansnhatﬁamummwm t he residue
was di ssolved in . .The organi.c hed w t at ur at ed
NaHCOS, idtibitosy Eipetontbereplipon ?W?%@P@Hner% %ﬁa éﬁ%&g’twqpam T‘|rﬂ‘r‘r'f%t\l/acuo to give
436 g (tﬁﬁhﬁ)}m levels §re “hlre Qf&&@tt%h'tge reflRRX Yevdls: TAsUOsettl Wien8A@s a white
solid which was used directly for next reaction wthqut further

purifi catalven abovhe aisospasigaresidesc sienifeanlydifferenizfrpmhy nopwe Jrealmpmly eq j n
a“ﬂ}’dr Ouc%n@oqf}w 'hgt{cje,l & (n%&%terested compound for further evaluation. However,

compounds with a AACt value of less than 2, but with limited molecular cytotoxicty

(tDNA ACT between 0 and 2) may be desired.

Compounds that résult in the specific reduction of HCV replicon RNA levels, but

with limited reductions in cellular RNA and/or DNA levels are candidate compounds for

15 .anﬁviral therapy. Candidate compounds belonging to general formula group (I) - Xx)
were evaluated for their specific capacity of reducing Flaviviridae RNA (including HCV),

and potent compounds were detected.

The following working examples provide a further understanding of the method of

20 the present invention. 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

25 , Melﬁng points were determined in open capillary tubes on an Electrothermal digit
melting point apparatus and are uncorrected. The UV absorption specira were recorded on
an Uvikon 931 (KONTRON) spectrophotometer in ethanol.: 11-NMR spectra were run at
room temperature with a Varian Unity Plus 400 spectrometer. Chemical shifts are given
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m.), and Et3N (525 ng, 5.2 mml) was added. The sol ut ipgepi@sheeomised t o 0C,
and 2,4,6-triisopropyl benzenesul fonyl chloride (813 ng, 2.6 nmol) was
added, followed by 4- 205 13 Septenber 2006 WO 03/068162 PCT/US03/04379
di met hyl am nopyridine (159 ng, 1.3 mmvl). The solution was stirred at room
tenp. under an argon atnosphere for 1 day, and then NH2OHHCI (185 ng, 2.6
mol ) wasvesdesdss After being stirred at roomtenp. pépuseamotsher day, the
Sﬁlvent was evaporated, and the residue was purified by flash
chromat ography on silica gel eluting with CHZCIZINECH 5 6:4) to give 314
ng ( 70% incpprs dowmniield; fram Aptena) |tetpoethulsilape 25 refprengeo IK?&“"H%F%&%%F! idine as a
white fogdhuphng %xpelahlex% aerDLbogY QQQXperfarmeﬁl #06:8erN- banetr@>preyt | di ne (314
ng, 0.91 nmol) susgen ded in 2.0 M anmpni.u uﬁ? Akté % m.) and
stirred awg@n@%pﬁa@ﬁb‘aﬂl plisiips ¢ rqpﬁé?ﬂtedtbéﬁﬂsmgl‘?ﬁ’ dﬁ’ e, @MDY apor ati on of
the sol V@fﬁoublte t [t i f(beSd), B (b1agiky). 181 g RElERECGERPhY on silica
gel eIutlgg Qﬁ gﬁg igﬁ%bCHm@% 1§$t019|&e %%S)H? ®§6%% the title conpound
2' -YeoxyF WF&?B‘PC&&NH@H%PW%(W PPt Yre (BB Rhermeeatiysy SiAR )l‘mﬁﬁ"f%fva (400 Mz,
?3/50 d?%_loﬁsé §)E(§L2DX9.’;O@ §1a§s%§ectr3ﬁileteﬂ Yt Hairix/wit® ﬁl@ﬁbeﬂdﬂ al&ohﬁl I_(i_&]SBQ) biza SH; 6), 5.89

= H, 5.11 (t,
1H, J = mv@rﬂﬁio 5@#/‘0571‘ ﬁlyceaol@rd thé?ggsef@dﬁT) 1$I?B°1§° 5’&1“8“38?" ae ‘Beﬁﬁ&red H2'), 4. 1(5
(m 111, ok ﬁermn-E&léQddﬁbcu-%ﬁbladﬁwﬂerkpath 13@1:31 &Z}an@aré%wél?-iiﬂun%flﬁ‘ll 5'). 206 13

Sept ember 20 3- nmpound t he fornul a:
N Rp OF) ¢ @ % gﬁ Elemental analyscs were perforr(ned by Atlantlc MICI'D?L Inc. (Norcross, x x xR
10 GA). Analyses indicated by the symbols of the elements or functions were within * 0.4%

of theoretical values. Thin layer chromatography was performed on Whatman PKSF silica
gel plates, visualization of products being accomplished by UV absorbency followed by
charring with 10% ethanolic sulfuric acid and heating. Column chromatography was
carried out on Silica Gel (Fisher, S733-1) at atmospheric pressure.

15 Example 1

Antiviral Activity of Gemcitabine (dFdC)

The compound was dissolved in DMSO and added to the culture media at final
concentrations ranging from 0.1 to 50 uM. A 4-days incubation resulted in dose-
dependant reduction of the replicon HCV RNA (Figure 1). Since 3.3 Ct values equals 1-

20 log reduction of replicon RNA, an ECg value was reached at approximately 70 nM.
Further analysis of the reduction of cellular DNA. levels (ribosomal DNA) or cellular RNA
Jevels (ribosomal RNA) resulted in a ACt that expressed the inhibitory capacity of this
compbund on host DNA and RNA polymerases. Subtraction of these cellular ACt values
from the antiviral ACt values resulted in the therapeutic index AACt values. Based on

25 these calculations, an average ECop value, corrected for cellular toxicity, of approximately
300 nM was obtained.

201




10

15

20

Zzz FRBR-~~1ii FFI1 1 ICIII IV x138denmbdReo

Ff R FgaFRKkSdX Xt Xiii XIVxv x HNAR R®%\ R

0% NONOHKON O HOHOHOHOHO zzZZ FRIF3FR3\
XIT XITT XIVXY XX X HHNHNNY NY HWNVNY,:\ N~NN
WO 03/068162 PCT/US03/04379

Example 2

Antiviral Activity of 2°-Deoxy-2 'F-Cytidine

The compound was dissolved in DMSO and added to the culture media at final
concentrations ranging from 1 to 100 pM. A 4-days incubation resulted in dose-dependant
reduction of the replicon HCV RNA (Figure 2). Since 3.3 Ct values equals 1-log
reduction of replicon RNA, an ECyg value was reached at approximately 5 pM. Further
analysis of the reduction of cellular DNA. levels (ribosomal DNA) or cellular RNA levels
(ribosomal RNA) resulted in a ACt that expressed the inhibitory capacity of this compound
on host DNA and RNA polymerases. Subtraction of these cellular ACt values from the
antiviral ACt values resulted in the therapeutic index AACt values. Based on these
calculations, an average EC90 value, corrected for cellular toxicity, of approximately 10

pM was obtained.

Example 3

2'-Deoxy-2"-fluorocytidine

This compound was prepared according to the metbod described by R. Mengel and

" 'W. Guschlbauer in Angew. Chimie Int}, Ed., 1978, 17, 525.

Example 4

2'-Deoxy-2'-fluorouridine

This compound was prepared according to the method described by A.M.
Kawasaki ef al., in J. Med. Ch_em. 1993, 36, 831-841.
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207 13 Septenber 2006 or its pharmaceutically acceptable salt or ester

t hereof, wherein: (a) Ris H halogen (F, d, Br, 1), OH OR, SH SR,
NH2, NHR , NR 2, |ower alkyl of Cl- C6, halogenated (F, d, Br, I) |ower

al kyl of Cl1-C6 such as CF3 and CH2CH2F, |ower al kenyl of C2-C6 such as
CH=CH2, madwmgem@ted (F, C, Br, |I) |ower al kenyl of p€Rus0s9ch as CH=CHCL,
CH=CHBr and CH=CHI, |ower al kynyl of C2-C6 such as CH=CH2, hal ogenated (F,
a, Br, 1) lower alkynyl of C2-GC6, Iomer al koxy of Ct-C6 such as CH2OH and
CH2CH20H, CORH, CCRR , CONH2, GEBfmReS CONR 2, CH=CHCORH, CH=CHCOR2R, (b) X
and Y are independently H, hal ogen, O—| OR, OCH3, SH, SR, SCH3, NH2,

NHR , N2, CH3; (c) each R is independently a hydrogen, acyl, | ower al kyl
of Cl - Co2'dtludratpiding cl oal kyl of Cl-C6; (d) ZisO SorCH2; (e) R2is F or
OH, (f) RBis For OH (g) Xis O S, NH NR, CH2, or CHR, with the

proviso for eaapeiituld wal Fopdle edirdidy W%le%e@lemm&m}l Afren X is NH and
Ris H then R3 isS not g r’rewJJ formula: 11 O
Kawasaki ef al., in J. Med. Chetn 11993, 36, 831- 841 te crystals H—NMR(400 MHz,
5 DMSO-ds) 57.80 (s, 1H, H-6), 5.91 (dd, 1H, J=24 & 17.6 Hz, H-1"), 5.61 (d, IH,J=6.4
Hz, OH-3"), 5.25 (t, 15, J = 1.2 Hz, OH-5"), 5.08, 4.95 (2m, 1H, H-2"), 4.15 (m, 1H, H-3",

3.85 (m, 1H, H-4"), 3.79, 3.60 (2m, 2H, 157, 1.75 (s, 3H, CHa).

Example 6

2'-Deoxy-2"-fluoro-5-methylcytidine

10 : This compound was prepared from 2'-fluorothymidine by amination, according to
the method described by K.N. Tiwari ef al., in Nucleosides, Nucleotides & Nucleic Acids
2000, 19, 329-340. White crystals. "H-NMR (400 MHz, DMSO-ds) §9.33, 9.50 (2s, 21,
NHy), 7.52 (s, 1H, H-6), 5.83 (d, 1H, J = 17.2 Hz, H-1"), 5.56 (d, 1H, ] = 64 Hz, OH-3"),
5.37 (t, 1H, J = 4.4 Hz, OH-5"), 4.97, 4.83 (dd, 1H, J = 4.0 & 53.2 Hz, H-2), 4.15 (m, 1H,
15 H-3"),3.87 (m, 1H, H-4"), 3.80, 3.60 (2m, 2H, H-5", 1.75 (s,-3H, CHa).

Example 7

2-Deoxy-3, 2"-difluorocytidine

" This compound was prepared according to the method described by L.W. Hertel ¢
al.,in J. Org. Chem. 1988, 53, 2406-2409. White crystals. 'H-NMR (400 MHz, DMSO-dg)
20  5824(d, 1H, T =7.2 Hz, H-6), 7.85, 7.58 (25, 2H, NH)), 5.83 (d, 1H, J = 12.8 Hz, H-1),
5.57 (d, 1H, J = 6.8 Hz, OH-3"), 5.36 (t, 1H, J = 4.4 Hz, OH-5), 4.94, 4.80 (2m, 1H, H-29,
4.15 (m, 1H, H-3, 3.87 (m, 1H, H-4"), 3.80, 3.60 (2m, 2H, H-5"),
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HOO H OHor its pharmaceutically acceptable salt or1esépmbehesosof . 208
13 Septenber 2006 3. A (3-D conmpound of the fornmula: 0 ~NFt (N O N 4id
H F or its pharmaceutically acceptable salt or ester thereof. 4. The
conmpound as described in any of the preceding clainms 1-3, wherein the
conpound is in conmbination with a pharmaceutically acceptable carrier and
I n the fovowseésie dosage unit. 5. The conpound as deBcrusowesston cl ai m 4,
wherein the dosage unit contains about 10 ng to about 1 gram of the
compound. 6. The conpound as described in claim4, wherein the dosage unit
Is a capsule or tablet. 7. A pﬁé?%ﬂﬁ utical conposition for use in the
treatnent or prophylaxis of a Flaviviridae infection in a host, conprising
an effective anDunt of a conpound of claim1 in combination with a

1Chloma ; ph¥figinearrier. 8. A pharnaceutical conposition for
use in the treatnent or prophylaxis of a Flaviviridae infection in a host,

conpri si ng afyefdael Hewagrﬂ?éﬂafedcﬂorﬁ2c&'839ﬁyfiﬂoﬁ$ ahalbmolalonhihoﬁ,onbl nation

with a pharnmaceutically acceptable carrier, anot her, effective
ant i - vi raskorgiggietthe @ethcﬂﬂéscﬂbﬁérbﬁﬁdélﬁyi‘é’ﬁl c@WB%IP?lF%ﬂe%érB?IS‘T“ﬂ@S to claim?7 or
claj m 8, 19458 2] Bg, \Wiffte crystals. 'H-NMR (400 Mz, DMSO-ds) 58.35 (s, 1H, H-6), 7.93,

7.23 (25, 2H, NH;), 5.84 (4, 1H, J = 16.4 Hz, H-1'), 5.56 (d, 1H, T = 6.4 Hz, OH-3"), 5.37
(t, 1H, T = 4.8 Hz, OH-5"), 4.96, 4.83 (dd, 1H, J = 4.0 & 52.8 Hz, H-2), 4.15 (m, 1H, H-3"),
3.88 (m, 1H, H-4"), 3.80, 3.60 (2m, 2H, H-5".

Example 9

10~ 5-Bromo-2-deoxy- 2-ﬂuorocyt1dme

This compound was prepared from 2'-deoxy-2'-flucrocytidine by bromination,

according to the method described by T.~S. Lin ef al., in J. Med. Chem. 1991, 34, 693-701.

Pale yellow solid. "H-NMR (400 MHz, DMSO-ds) 68.42 (s, 1H, H-6), 7.93, 7.06 (2s, 2H,

NH,), 5.83 (d, 1H, J = 17.2 Hz, H-1"), 5.56 (d, 1H, J = 6.4 Hz, OH-3"), 5.37 (1, 1H, ] = 4.4

15 Hz, OH-5", 4.97, 4.83 (dd, 1H, J = 4.0 & 53.2 Hz, H-2)), 4.15 (m, 1H, H-3"), 3.87 (m, 1H,
H-4, 3.80, 3.60 (2mm, 26, H-5".

Example 10

2 '-ngxy—Z fluoro-3-iodocytidine

This compound was prepared from 2'-deoxy-2'-fluorocytidine by iodination,
20 according to the method described by T.-S. Lin ef al., in J. Med. Chem. 1991, 34, 693-701.
Pale yellow sol1d TH-NMR (400 MHz, DMSO-ds) 58.53 (s, lH H-6), 7.70, 6.50 (2s, 2H,
NH), 584(d 1H,J=172Hz, H-11,5.56 (4, 11, ] = 64Hz OH-3),5.37 (t, 1H, J=4.4
Hz, OI1-5Y), 4.97, 4.83 (dd, 1H, ] = 4.0 & 53.2 Hz, H-2), 4.15 (m, 1H, H-3"), 3.86 (m, iH,
H-4), 3.80, 3.60 (2m, 2H, H-5). |
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Flaviviridae infection is HCV. 209 13 Septenber 2006 138eptémniphaotdaceuti cal
conposition for use in the treatnent or prophylaxis of abnormal cellul ar
proliferation conprising an effective anmount of a conmpound of claiml1, in
conbination wth a pharmaceutically acceptable carrier. 11. A

phar maceuti cal conposition for use in the treatnment or prophyl axis of

abnor mal wamlebssdzar proliferation conprising an effestiy®y@pnunt of a
conmpound of claim1, optionally in a pharmaceutically acceptable carrier,
"with another effective agent to treat abnormal cellular proliferation. 12.
The phar maceutical conposition BPmletn 10 or 11, wherein the abnor mal
cellular proliferationis a malignant tunor. 13. A pharnmaceuti cal

conposi tion for use [ n the treatment or prophylaxis of a Flaviviridae

virus in2'd poyompidirei (Genainbind, 843 ve amount of a R-D conpound accordi ng
toclaim1 or clalm 2 of structure: 4 trigtto O ax 1 H For its

phar maceuti Cér|n+¥o %mr%@h&:or@fng %@&eﬂn&?&e@&fbed s,qgwf Sl th a

phar maceuti ca accep t e carrier or luent. 14.” A pharnaceuti cal
conposi t #ein Ji Gie. @8?@ i%gtﬁezﬁoﬁéﬂ%%nt or pr ophyl axis of a abnormal cellular
proliferation in a patient, conprising an effective anount of a (3-D
conpound according to claiml or claim2 of structure: 210 13 Septenber
2006

5 Example 12

L Deoxy-2-difluorouridine

This compound was prepared from 2-deoxy-2',5-difluorocytidine by deamination,
according to the method described by B. Kierdaszuk ef al., in Nucleosides & Nucleotides
1999, 18, 1883-1903. White crystals, "H-NMR (400 MHz, DMSO-ds) § 11.59 (br, 1H,
10 'NH), 7.79 (d, 1H, J = 8.0 Hz, H-6), 6.34 (d, 1H, J = 6.0 Hz, OH-3"), 6.06 (¢, IH, J = 8.0
Hz, H-1%, 5.73 (4, 1H, J = 8.0 Hz, H-5), 5.31 (t, 1H, J = 5.2 Hz, OH-5", 4.20 (m, 1H, H-
3", 3.85 (m, 1H, H-4"), 3.80, 3.60 (2m, 2H, H-5").

Example 13

2"-Deoxy-2 '-ﬂuoro-N“' ~hydroxycytidine

15 To a solution of 2'-deoxy-2"-fluorouridine (368 mg, 1.5 mmol} in anhydrous
pyridine (10 mL) at 0°C was added Ac,O (612 mg, 6 mmol) dropwise. After the addition,
the solution was stirred at room temp. under an argon atmosphere overnight. The solvent
was evaporated to dryness in vacuo, and the residue was dissolved in CHCls. The organic
phase was washed with saturated NaHCO;, dried over NaySOy, filtered, and concentrated

20 in vacuo to give 436 mg (88%) of 3',5'-di-O-acetyl-2'-deoxy-2'-fluorouridine as a white 7
solid which was used directly for next reaction without further purification. -

The above product (436 mg, 1.3 mmol) was dissolved in anhydrous acetonitrile (25
‘mL), and Bt;N (525 mg, 5.2 mmol) was added. The solution was cooled to 0°C, and
2,4,6-trlisopropylbenzenesulfonyl chloride (813 mg, 2.6 mmol) was added, followed by 4-
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NHx HN, kO tiOO0 OHH F or its pharmaceutically adcepptehbez 268G t or
ester thereof, together with a pharnmaceutically acceptable carrier or
di luent. 15. A pharnmaceutical conposition for use in the treatnment or
prophylaxis of a Flaviviridae virus in a host, conprising an effective
anount of a (3-D conpound according to claiml or claim 2 of structure:
NH N H¥®o0estEd H or its pharmaceutically accept ablrerrssbiazor ester
thereof, in conmbination with one or nore other antivirally effective

P ophyi e e pRRERERE LSS B PIRED BleaPrial v Aot SRR BHE: compr i si ng
an ef f ectanaegonmiyunsphens foa 1 (dBy, Bnd drp dEHOHEICIAISH Mg 2.6 mupl)avaaddedr cl aim 2 of
structur eAfteg %gmgl g‘méﬁ Qirt %Bt&le{em%_oggi ano%'élrz da'}l/, ‘ch'él sglvent was evaporated, and the
_ residue was purified by flash chromatography on silica gel eluting with CHCly/MeOH
5 (96:4} to give 314 mg (70%) of 3',5"-di-O-acetyl-2'-deoxy-2'-fluoro-N*-hydroxycytidine as

a white foam.

3',5%Di-O-acetyl-2'-deoxy-2'-fluoro-N*-hydroxycytidine (314 mg, 0.91 mmol) was
suspended in 2.0 M ammonium methanol (25 mL) and stirred in a stoppered flask at room
temp. for 14 h. After evaporation of the solvent, the residue was purified by flash
10 chromatography on silica gel eluting with CH,Clo/MeOH (5:1) to give 133 mg (56%) the
title compound 2'-deoxy-2'-fluoro-N"-hydroxyeytidine as white crystals. 'H-NMR (400
MHz, DMSO-dg) 510.02, 9.65 (2, 2H, NHOH), 7.06 (d, 1H, J = 8.0 Hz, H-6), 5.89 (dd,
1H, J=3.2 & 17.6 Hz, H-1", 5.55-5.60 (m, 2H, H-5, OH-3", 5.11 (i, 1H, J = 4.8 Hz, OH-
5,497,483 (dt, 1H, I=54.0 & 4.0 Hz, H-2"), 4.15 (m, 1H, H-3", 3.80 (m, 1H, H-4"),
15 3.67, 3.55 (2m, 2H, H-5".
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HO O tlI_Hor its pharmaceutically acceptable salt or es$epteniteez@alf, in
conbi nation with another effective agent to treat abnormal cellular
proliferation. 17. The pharnaceutical conposition according to any one of -
clainms 7-16, wherein the conposition is in the formof a dosage unit. 18.
The pharmaceutical conposition according to claim 17, wherein the dosage
unit confains about 10 ng to about 1 gramof the compound. 19. The
pharmaceutical conposition according to claim 17 or 18, wherein the dosage
unit i1s aAtRDI®B-IotommRRad betheZ6tmufa:use of a conpound according to claim1
or 2, or a pharmaceutically acceptable salt or prodrug thereof, in the
manuf acture of a nedi canent fpr the trégatment orf prophyl akis of

Fl avi vi ri dae i nf ecje fin a, aegkt +s8e of npour ording to

claim1 or 2, or a} pharmacediti ¢ally dccH t or fprddrug thereof, in
~ the manufacture medi o f or #f hre or | axis of a

abnor mal cel | Ufx ol i Feratipon i The-usej according to

claim 20, wherei e congetwd is aj ; n contj ion or

alternation wthyther anty-¥iral ag . 23\ The use ording to claim 20

or claim 22, wherferh the FFayiviri dg&g ¥ i is H 12 13 Sept enber
2006 24. The useraccording to claim?2y, #' und is
admi ni stered in cqnmbination,or alterpation wgh ot her "gfents for the
treatment of abnormal cel | ul ar proliferation. 25. The use according to any
-one of clainms 20-24,, wherein ghe conposition is jn the fogmof a dosage
unit. 26. The pharngceytical gonpositign accordifng to clajm 25, wherein the

dosage unit contai about to 1 5t t ha~Carfpound.
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27. The pharnmaceutical conposition according to clai m@8epmbb2ouser ei n t he
dosage unit is a tablet or capsule. 28. The pharnaceutical conposition of
claim 13 or claim 15, wherein the Flaviviridae infection is HCV. 29. The
use of clains 21 or 24 wherein the treatnment of abnormal cellul ar
~proliferation is due to inhibition of host DNA or RNA pol ynerase activity.

30. The pharmaceutical conposition of clains 11-12, 14, or 16, wherein the
treatment of abnornmal cellular proliferation is due to inhibition of host
DNA ofr i\papaacghisgally aceeptablyi salj or esperghereof, wherein:

(a) Ris H, halogen (F, Cl, Br, I), OH, OR/, SH, SR’, NH;, NHR', NR", lower alkyl of C;-
Cs, halogenated (F, Cl, Br, I) lower alkyl of C;~Cs such as CF; and CH,CH,F, lower alkenyl of
C,-Cg such as CH=CH,, halogenated (F, Cl, Br, I) lower alkenyl of C,-Cg such as CH=CHCI,
.CH=CHBr and CH=CH]I, lower alkynyl of C,-C4 such as CH=CHj, halogenated (F, Cl, Br, )
lower alkynyl of C,-Cs, lower alkoxy of C;-Cg such as CH,OH and CH,CH,0H, CO-H, CO:R’,
CONH;, CONHR', CONR";, CH=CHCO,H, CH=CHCO;R";
(b) X and Y are independently H, halogen, OH, OR', OCH3, SH, SR', SCHj3, N’Hg, NHR',
NR';, CHj;
(c) each R'is independently a hydrogen, acyl, lower alkyl of C;-C¢ or lower cycloalkyl
of Ci-Cs;
(d) Zis O, S or CHy;
(e) Ryis For OH;
(f) R;is F or OH;
(g) X'is G, §, NH, NR', CH,, or CHR;
- with the proviso for compound II that when X is NH; or compound XII when X is NH and R is
H, then R; is not OH.

2. A B-D compound of the formula:

HO,

or its pharmaceutically acceptable salt or ester thereof.
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3. A [-D compound of the formula:

or its pharmaceutically acceptable salt or ester thereof.

4, The compound as described in any of the preceding claims 1-3, wherein the compound is

in combination with a pharmaceutically acceptable carrier and in the form of a dosage unit.

5. The compound as described in claim 4, wherein the dosage unit contains about 10 mg to

about 1 grafn of the compound.

6. The compound as described in claim 4, wherein the dosage unit is a capsule or tablet.
7. A pharmaceutical composition for use in the treatment or prophylaxis of a Flaviviridae
infection in a host, comprising an effective amount of a compound of claim 1 in combination
with a pharmaceutically acceptable carrier.

8. A pharmaceutical composition for use in the treatment or prophylaxis of a Flaviviridae
infection in a host, comprising an effective amount of a compound of claim 1, in combination

with a pharmaceutically acceptable carrier, and with another effective anti-viral agent.

9. The pharmaceutical composition according to claim 7 or claim 8, wherein the

Flaviviridae infection is HCV.
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10. A pharmaceutical composition for use in the treatment or prophylaxis of abnormal
cellular proliferation comprising an effective amount of a compound of claim 1, in combination

with a pharmaceutically acceptable carrier.

11. A pharmaceutical composition for use in the treatment or prophylaxis of abnormal
cellular proliferation comprising an effective amount of a compound of claim 1, optionally in a
pharmaceutically acceptable carrier, with another effective agent to treat abnormal cellular

proliferation.

12.  The pharmaceutical composition of claim 10 or 11, wherein the abnormal cellular

proliferation is a malignant tumor.

13. A pharmaceutical composition for use in the treatment or prophylaxis of a Flaviviridae
virus in a host, comprising an effective amount of a p-D compound according to claim 1 or claim

2 of structure:

or its pharmaceutically acceptable salt or ester thereof, together with a pharmaceutically

acceptable carrier or diluent. .

14. A pharmaceutical composition for use in the treatment or prophylaxis of a
abnormal cellular proliferation in a patient, comprising an effective amount of a -D compound

according to claim 1 or claim 2 of structure:
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 or its pharmaceutically acceptable salt or ester thereof, together with a pharmaceutically

acceptable carrier or diluent.

15. A pharmaceutical composition for use in the treatment or prophylaxis of a Flaviviridae
virus in a host, comprising an effective amount of a p-D compound according to claim 1 or claim

2 of structure:

or its pharmaceutically acceptable salt or ester thereof, in combination with one or more other

antivirally effective agents.
16. A pharmaceutical composition for use in the treatment or prophylaxis of a abnormal

cellular proliferation in a patient, comprising an effective amount of a B-D compound according

to claim 1 or claim 2 of structure:
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or its pharmaceutically acceptable salt or ester thereof, in combination with another effective

agent to treat abnormal cellular proliferation.

17.  The pharmaceutical composition according to any one of claims 7-16, wherein the

composition is in the form of a dosage unit.

18.  The pharmaceutical éompositioﬁ according to claim 17, wherein the dosage unit contains

about 10 mg to about 1 gram of the compound.

19.  The pharmaceutical composition according to claim 17 or 18, wherein the dosage unit is

a tablet or capsule.

20.  Ause of a compound according to claim ! or 2, or a pharmaceutically acceptable salt or
prodrug thereof, in the manufacture of a medicament for the treatment or prophylaxis of
Flaviviridae infection in a host.

21. A use of a compound according to claim 1 or 2, or a pharmaceutically acceptable salt or
prodrug thereof, in the manufacture of a medicament for the treatment or prophylaxis of a

.abnormal cellular proliferation in a patient.

22.  The use according to claim 20, wherein the compound is administered in combination or

alternation with other anti-viral agents.

23.  The use according to claim 20 or claim 22, wherein the Flaviviridae infection is HCV.
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24, The use according to claim 21, wherein the compound is administered in combination or

alternation with other agents for the treatment of abnormal cellular proliferation.

25.  The use according to any one of claims 20-24, wherein the composition is in the form of

a dosage unit.

26.  The pharmaceutical composition according to claim 25, wherein the dosage unit contains

about 10 mg to about 1 gram of the compound.

27.  The pharmaceutical composition according to claim 25 or 26 wherein the dosage unit is a

tablet or capsule.

28.  The pharmaceutical composition of claim 13 or claim 15, wherein the Flaviviridae

infection is HCV,

29.  The use of claims 21 or 24 wherein the treatment of abnormal cellular proliferation is due

-to inhibition of host DNA or RNA polymerase activity.

30.  The pharmaceutical composition of claims 11-12, 14, or 16, wherein the treatment of

abnormal cellular proliferation is due to inhibition of host DNA or RNA polymerase activity.

t
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