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DETAILED DESCRIPTION OF THE INVENTION
30 The present invention relates to a method and composition for treating HIV,
HBV, or both HIV and HBV infections in a host comprising admim'steriné an
effective amount of a described B-D- and B-L-4-C-substituied 3'-fluoro- and 3"



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 30 The present
invention relates to a nmethod and conposition for
treating HV, HBV, or both HV and HBV infections in
a host conprising adm nistering an effective anbunt
of a described (3-D and P-L-4'-C-substituted
3'-fluoro- and 3' 3 azido- 3'-dideoxynucl eosi des or
their pharmaceutically acceptable salts and prodrugs
and thereof. In a first aspect, there is provided a
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Y is hydrogen, F, Cl, Br, I, NH,, NHR*, NR*R’, NHOH, NHOR*, NHNH,, NR*NH,,
NHNHR?, SH, SR*, S(O),R*, OH, OR*, N;, CN, CF;, hydroxymethyl, methyl,
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unsubstituted vinyl, optionally substituted or unsubstituted 2-bromovinyl,
optionally substituted or unsubstituted ethynyl;
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that when R" is N;, R? is not hydroxymethyl;
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Zis 0, S, CH2 or CCH2; Ais N CH or CF and 4 R
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X is hydrogen, F, Cl, Br, I, NH,, NHR", NR'R’, NHOH, NHOR", NHNH,, NR'NH,,
NHNHR’, SH, SR?, S(O)R’, S(O:R", OH, OR’, N3, CN, or CF;,

Y is hydrogen, F, Cl, Br, T, NH,, NHR*, NR'R’, NHOH, NHOR", NHNH,, NR'NH,,
NHNHR*, SH, SR, S(O)R", S(O),R?, OH, OR, N3, CN, CF;, hydroxymethyl,
methyl, optiomally substituted or unsubstituted ethyl, optionally substituted or
unsubstituted vinyl, optionally substituted or unsubstituted 2-bromovinyl,

" optionally substituted or unsubstituted ethynyl;

R’ is T, cyano, azido, ethynyl, chlorovinyl, fluorovinyl, alkyl (Cy), one to three
halogen substituted alkyl (C,.), alkenyl (C,.) or alkynyl (C,) with the proviso
that when R’ is N3, R? is not hydroxymethyl;

Pg is a hydroxyl protecting group sclected from the group consisting of trityl,
dimethoxytrityl, and t-butyl-silyl;

L is leaving group; and
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Pg is a hydroxyl protecting group selected fromthe
group consisting of trityl, dinethoxytrityl, and
t-butyl-silyl; L is leaving group; and 4a R and R5
are the sane or different and are | ower al kyl (C14,

| ower al kenyl (C24), acyl of carbon 1-17, aryl
(C6.12), or aralkyl (Cr-12); wherein the substituent
of the substituted noiety is selected fromthe group
consi sting of hydroxyl am no, al kyl am no,
aryl am no, al koxy, aryloxy, nitro, cyano, sulfonic
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unsubstituted vinyl, optionally substituted or unsubstituted 2-bromovinyl,
~ optionally substituted or unsubstituted ethynyl;

R¥is F, cyano, azido, ethynyl, chlorovinyl, fluorovinyl, alkyl (C,), one to three
halogen substituted afkyl (C,4), alkenyl (Cy.6) or alkynyl (C,) with the proviso
that when R' is N, R? is not hydroxymethyl;

Pg is a hydroxyl protecting group selected from the group consisting of trityl,
dimethoxytrityl, and t-butyl-silyl; and

R*and R? are the same or different and are lower alkyl (C ), lower alkenyl (C,.),
acyl of carbon 1-17, aryl (Cq5), or aralkyl (Cr.); |

wherein the substituent of the substituted moiety is selected from the group
consisting of hydroxyl, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro,
cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, phosphonate,
hydroxyalkyl, alkoxyalkyl, and haloalkyl.
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consi sting of hydroxyl, am no, alkylamno, arylam no,
al koxy, aryloxy, nitro, cyano, sulfonic acid,

sul fate, phosphonic acid, phosphate, phosphonate,

hydr oxyal kyl , al koxyal kyl, and hal oal kyl. 4b In a
fifth aspect, there is provided the use of a conmpound
as defined above, or a pharnaceutically acceptable
salt thereof, in the manufacture of a nedi canment for
the treatnent of human i munodeficiency virus. In a
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© wherein:

X is hydrogen, halogen. (F, Cl, Br, I), NHj, NHR®, NR'R®, NHOH,
NEOR?, NENH,, NR'NH,, NHNHR", SH, SR“ S(O)R“ S(O)2R4
-OH, OR*, N3, CN, or CFs.

Y is hydrogen, halogen (F, CI, Br, I), N, NBR4, NR4’R5, NHOH,
NHOR?, NEINH,, NR*NH,, NHNHR?, SH, SR*, S(O)R’, S(O:R",
OH, OR*, N, CN, CFs, hydroxymethyl, methyl, optionally
substituted or unsubstituted ethyl, optionally substiuted or
umsubstituted vinyl, optionally substituted or unsubstituted 2-
bromovinyl, optionally substituted or unsubstitited ethynyl;

R'is F or Ns; ‘

4dc



4c R2 is OH, OR4, OC(O R4, OP,.03XxR4yRsz,

Pv03" MKRAyR5z, OCH20P" 03vIMKR4yR5z, :

OP(O (OQa(NI3R4)b, SH, SR4, S(O R4, S(O 2R4,

SC(O R4, NH2, NHC(O R4, NHR4, NR41t5, NHOH, NHOR4,

NHNH2, NRANH2, or NBNE 4; R3 is F, cyano, azido,

et hynyl, chlorovinyl, fluorovinyl, alkyl (C _6), one

to three hal ogen substituted al kyl (d _6), alkenyl

(A _6) or alkynyl (Cl _ 6) with the proviso that when

Rl is N3, R3 is not hydroxyrret hyl; Zis OS, Cl—gsor

C=CH2; 44> 4 o, 0and ’ . i he
gﬁﬁ eﬁeH;R andcgf(’L T %ﬂzamaaam

sane or

ower al'k | ower__ail b,
acyl of car®@GHQPLEMd VR 7 @‘F(Omm SJ? g(%ﬂ%
unsubsti t ut ' B it bﬁ(ﬁ{ f WYNHOHW | S
at | east onﬁaﬁéﬁb%¢@§1 elﬁ:%féaﬁglfcgo iﬁ]mgrlgﬁp o
gon5| sti ng m{oﬁf* NHIBH-]d >, NR iQINWﬁ@s a val ue of 1,
2, or. 3; , an ar.e :
and have Ralﬁ@lcdén%iaz flynﬁpg@&%%% m% ?%Qm?}t(}??g) o
\éal Ule of 30 b, tﬂlaélﬁaltag@ﬂ sugsmlftbdmlﬁyldﬁd@ amwml-e) onlageynyl (Cl-

isclosed is an internedi a

‘Pgo 0 NO R} vaih thepreyisp Hﬁaiﬁ’ R st ﬁ@«# d&gﬁth@ﬂ‘&&“gﬁl’éﬁ

I, NH2 R R NH(P4 NHNH2, NRANH2, NHN
HR, SHwé 4?@%&)%?4}8%0)2%’, OH, OR4, N3,  ON. or
CF3; Y is'hydrogen, F;- d, Br, I, NH2, NHR4, NRR5,
NHOH, NHOR4, NHNH2, NR4ANH2, NHNHR4, SH, SR4, S(O R4,
S(0)2R4, OH, OR4, 20 N3, CN, CF3, hydroxynmethyl,

nmet hyl , .optionally substituted or '

4d



unsubstituted ethyl, optionally substituted or
unsubstituted vinyl, optionally substituted or
unsubstituted 2-bronovinyl, optionally substituted

or unsubstituted ethynyl; R3 is F, cyano, azido, _—
et hynyl; chorovinyl, fluorovinyl, alkyl (C-6), one

25 to three I sphRstist uted al kyl (C1_6), al kenyl
(C-6) or afggﬁﬁﬁﬁ%éﬁggf d‘mﬁth the proviso that when

Rl is N3, R®'iand ROtretiyechame préiffeyent afdguré Bowar hikell ek alkenyl,
protecting group, that i udes, b s not limted to
Pyl af et reysrgh PO ontittyrl Sohyp Bt o
| eavi ng group subattukdsieugies bedtid is not linmted to a
sulfonyl, a__trifluorosul OQ%%, an unsubstituted .
sUl fonate, N ishlestons BEmBENSFishist Som thn 2B aersishipgefd, N,
car bonate, angpajysubstituted carbonate; and R4 and RS

are the sane or different and are |ower alkyl, |ower
al | cenyl, ®has agalpe ofl, 8arBon 1-17, aryl, or aral kyl.

Al so disclo ] for r tion.
i nt er medi at %e)g F%% grse gﬁ ofﬂ b %@g%te&\ﬁﬁ%h&w%ego rr(g|ﬁﬁ&|(‘%easv:%ﬂl(s %;f O’aﬂ 2, 3’, ot
selectively pAgtatting a-5'-OH with a protecting ‘

oup, Pg, tp forma h'-.10 OPg group; (b): . 4
D Ty &fes e 17 bt et Bigp 2 450 Qs M gr Bi-a
3'-0L group; (c): reacting a 3'-C with a hydroxide
base in ohldedisclosedinamrittetrhali@e ofthefosidlzon from a
ribo- to a xylo-configuration; (d): activating a
3' - OH having axyl o- confi gur ation-whth-a | eavi ng L
group, L, 15 to forma 3'-0OL groygp, i X X X N~NY 'N
HO Y O (a) PgO Y N-O (b) Pgo Ni\Qyj 1 R3 R3 :10 OH

THA () XXYI\N-(d) YN £ NAO Pgo O
N\ O 0.
=& OL
7 wherein = )
15 : X is hydrogen, F, C1, Br, I, NF,, NHR', NR*R°, NHOJ, NHOR?,
' NHNH,, NR*NH,, NBNHR*, SH, SR*, S(0)R?, S(0),R*, OH, OR?,
N;, CN, or CFs. - '
- Y is hydrogen, F, Cl, Br, I, NH, NHR®, NR*R’, NHOH, NHOR?,
| | NHNH;, NR*NH,, NHNHR®, SH, SR*, S(O)R?, S(O),R*, OH, OR*,
20 0 Na, CN, CFs, hydroxymethyl, methyl, optionally substituted or
unsubstituted ethyl, optionally substituted or imsubstituted vinyl,
optionally substituted or unsubstituted 2-bromovinyl, optionally
substituted or nnsubstituted ethynyl;
R is F, cyano, azido, ethynyl; chlorovinyl, flucrovinyl, alkyl (Cy.q), one
25 {o three halogen substituted alkyl (Cy.5), alkenyl (Ci.6) or alkynyl (Ci-
6) with the proviso that when R} is N3, R? is not hydroxymethyl;
Pg is a hydroxyl protecting group that includes; but is not limited to
trityl, dimethoxytrityl, and t-butyl-silyl;



Rs %XI Ra OH wherein the hydroxi de base incl udes,
but is not limted to NaOH, KOH, and R44NOH, 20 and
m xtures thereof. Al so disclosed is an internedi ate
~of formula: 6 x ~- II Pgo O NJ\~ R3 wherein Xis. .
hydrogen, F, d, , NH2, NHR4, NWR5, NHOH, NH(P4

NHNH2, NR4 HNHR4 S R4, .S
I S L

NH2, NHR4 NR&Rﬁuorb&f@dnylbmubsuhﬂwfoﬁﬁé N*’dabstltuted sulfonate,
NHNHR4, SH SR4, S O%‘§4 S(O 2R4, . OH, OR4,

CF3, hydr oxymeRpFubshiferpar 0%315"’( |%%\F4b;3h%‘@ﬁﬁl§ﬂbpﬂf~t§cﬁﬁé r
unsubst i t ut Rty et BYire 1RRLINE BAkYeBURA tahd Iétw%galﬁgl lower alkenyl,

unsubstituted vinyl, 10 optionally substitute
uhsubst i t ut sl eEdsehnmoled Aayaryl, apralighal |y  substit ut ed

or unsubstituted ethynyl; R3 is F, cyano, azido,

ethynyl, bl @cayidika fr(l)dégé'f?)}‘ﬂfé\ﬂr@ AOn! of(ag':knt@mecﬁﬁg disclosed
to.three hal ogen substituted al Kyl" al kenyl (Cl 6) or -

al kwbyVew(\rm}icmﬁpnwsth the proviso that when R1 |s N3,
R3 is -not hydroxynethyl; 15 Pg is a hydroxyl
protecti iig: gelwelmbtebm@ ABIOH whtl b prediBl ghdufl PE form as-
tg W%grltyl di methoxytrityl, and t-butyl-silyl; and
4 NEFBIMire the same or different and are | ower

al kyl, | %acﬂahﬁgaw _OH \@fﬂi{h 16@¥ing goBpNY Jm %&m aafde gBhp;

ar al kyI Al so disclosed Is a process
pr epar at (Onresttinge 3@ vathrduidexide dpsedh Qslt@d to @M@'@the 3-C

%}-apr%?‘g&tl%g%r?ﬁg g{i‘&%hﬂﬁ%ﬁg Iaegw Sg; 8]; oﬁp L;

. t o form &)3acilDlatibg a@—@fldtaem@a&yhbublnﬁgﬂmﬁm giibdbsaving group, L,
folloge gy%&_tb% treating the 3 -COL-S -O protected-
Rucl'2BEP& °BBU (1, 8 _

X
Y. Y.
SN . = S
B \fN . f\N | f\N
O NS I S N - H S
R3 , R2 ' Rsb

OH Lo OH oL
l(c)‘
- X X
Y. - Y.
-~ N =
L (d) B /’L
PgO—y o N™ So PgO oN o
R3-1OL R3-TOH
wherein ‘ :
the hydroxide base includes, but is not limited to NaOH, KOH, and RYN OH,

20 and mixtures thereof.

Also disclosed is an intermediate of formula:



25 di azabi cycl o[ 5. 4. 0] undec- 7-ene) or DBN

(1, 5-di azabi cycl o[ 4.3.0] non-5-ene);in order to
obtain the internediate; 7 WD 2007/.038507

PCTLUS2006/ 037470 X X X Y\ Y\ Pgo ONp =a) Pgp O
NA. (b)) YI N Pgp N RBIR3 R O- CHII O IO '
wherein L includes, but. is not limyged to a sulfonyl,
a trifluorosulfonyl, a substit sul fonate, an
unsubstituted sul fonate, an unsub¥tifuted 5

carbonate, and a substituted_carb , Various
enmbodi ments of the inventiont escribed in
detail. As used in the descrg erein and

throughout the claims that follow™ the nmeaning of g
"a," "and "Wh@ mi ncl udes plural reference unless the

he. descri pRITARERE: T e Yo OiBin s Rrgthatios

. 10 fol l ow, thsepEaniNRINGE, NINHRBH, $#ES(O)R", SeDER* O, OR?,
unl ess the context clearly’ dictates ot herwise. The
terms used i nNeHfPl @fdbi fication generally have their

ordinary meanimes, ageh’rF thep@t INEVNER INR HE, NH@IFNH@R‘*
an

the invention, he 3 eC|f|c cont ext ere

“termis used, N@iHaNR é%sﬂ@)?\esf@sﬁmoéﬁ OR’,
the inventi on C gg T
the specifica d@‘§ %}?ow Jg’gh ncg)bﬂ ﬁw %g{e ?%B‘r
t he practit|mmmbmﬁmade&ykobmngﬂyh@ﬂﬂwnﬂosumwmeMahdmﬂ,
thods of the inv nt|o d how t and use,. .
1{B‘ﬁem For con®Ry @ﬁ% @%‘ ‘“Eé’lr Hmtugf‘t%g @5’ 5°§n°mylf opticnally

highlighted, ﬁibl‘gum%&@mh@bbt&mﬁ@eﬂlwil cs and/ or .
quotation marks. The use.of highlighting has no '
"t 1 uence ok is ﬁew%%ﬁéldanﬂhwéﬁbh %?ﬁ égw@r‘fﬁ%ﬂqﬂﬂaﬂ (Ct.6), one

scopeand meang,g..Q ér?eﬁﬂbﬁtﬁte@g ngl g;ﬁaﬁmﬂ(ctéjl@raikynyl(cx

. same cont ext, whet her or not it
will be appr ed) ivdithettie protvisp ﬂ@a’ﬁe‘?fh@aﬁewﬂ‘ﬁtﬂgm@&ﬂl}@@?@meﬂlﬂ

n nore th ol K

angunge. and oy RaiiY ARRSRREth Mt SR Wik Frnicao,
of the terns iﬁjt;&pdiﬂﬁﬂﬂxytutyl and t-butyl-silyl; and. ) :
R* and R® are the same or different and are lower allcyl, lower alkenyl,

acyl of carbon 1-17, aryl, or aralkyl.

Also disclosed is a process for the preparation of the intermediate disclosed

-20

above which comprises:

(a): écﬁvaﬁng a 3-0H of a 5-O-protected nucleoside with a leaving group,
o L; to form a 3-OL-5 O-protected nucleoside group; followed by

- (b): treating the 3'-OL-~5"-O-protected nucleoside with DBU (1,8~
25 ~ diazabicyclo[5.4.0lundec-7-ene) or DBN (1,5-diazabicyclo[4.3.0lnon-5-¢ene); in

order to obtain the intermediate;



herein, nor is any special significance to be placed
upon whether or not a termis elaborated or

di scussed herein. Synonyns for certain terns are
\ﬂﬁ%%%ﬂ%%w A recital 25 of one or nore synonyggnGSﬁ&Mwaﬁ
not exclude the use of other synonyns. The usé

exanpl es anywhere in this speC|f|cat|on |nclud|ng

exanpl es of anyxterns di scussed he ein,

il lustrative and in no may S the scope andy
meani ng of th vent|%5 or of a nplli;ed term \[%L
Li kewi se,PgD t i eA—+sndgOoH oto**varro ‘J\
enbodi nent s, n inthis sp e%@f ca i on.

2007/ 0385dq7 1 US2006/ 037470 ™ As ed her ei n,

“about" or "approxi mately" shall @generally nean
within 20 percent, preferably within 10 percent, and

more preferably within 5 percent of glven val u e

range. Ny Mwﬂﬂﬁhbﬁﬁﬁé§”§¥W%H°ﬁé? i, éF@hwﬂmuﬁlea

appr oxi mat e, 5&%@&\1@9 sultiBle LSkttt R@thate, @R unsubstxtuted

"approxi mately" can be |n¥erre I'T not expressly
Stated. 5 Thecajbmtﬂos@ch whpoighdgbenala hei r

phar mace ﬂybo%?ﬁ&l?% &%}ng mg'gﬂﬂoﬁa{‘e' N5SaRribed i BRail" As used

phar mace t|c acce ormul at'i ons--cont al ni ng
t hesethe dempﬁ@ish@m andithedughottribe ¢lamp they éailowoﬁlemmng of “a,”

tregtnent o n ctl s _and .ot rel ate ‘

conarby gt e orlnde plikgseRRapE Ut M ear G iy otaes
" per siheiRs. 8@6 Q?Is&lsdsdziﬁ@lé Jeagipaide hoptdny thr(n@bm the claims that
: AIDS-reIated neurolo i.cal congltlgnggnégﬂg tear]

1@nt ifelisery trousaningriamg ingindes 0inn 384 19 ??‘fn&‘?ﬁ‘é"wy -
KapQsiats ciRdrRER, thronbocytopeni a purpurea and .
opportunistic - infections. In addition, these

conpou n d§he terme bpadiin thisspscidistiomeengaly have their ordinary mea]]mgs
pro (ﬁ:’l{i‘ e ai"ﬁﬁ [ i doteRf GMEDfnval oﬁle&xﬁﬁﬂtﬂefggeo@ﬂ%eiﬁwaae each

of ness i n indivi uals re anti-H
ant itdyody ussd. Hlextamrmmgelnat p:asmt:d toalegnribeths iheentiohare discussed

posed to The d
18 B PRRCe e ARt aeep oAt adtad guidance to he
phanhrRGEsidr gﬁdlelsynbaﬁg:@pbgzhbwﬁm pdd mibthodisofeianitadmion gnd how to
the c nmpoun or their erivative re a
BRI R R SR R R e O
ot hekarhf E@E]ggﬁ%%ﬁ Shd/bPio L8 inadlss, ATk nsd I3V @iiehiagdhas no

~positive an positive conditions, chronic, |iver
i nf iniavaed Qrhe siepe andpeaERg ol 1PH JRs SoPeATReaning of a term is

ﬁ eP@ld dains; m% dsf a%ﬂe'@oﬂﬁ%ﬁtt wﬁ@t@éﬁ drldoBit 1&!@@1@11&(1 pﬁ: Rl Bb @pfireciated

epatitrls, atigue. These conpounds
f or that ticisoms ﬂn@mcaalbwmﬁen goeaihpr @pﬂw\ywa&qné%uwm glternative

pre ! ot g di d

| kadond SRt 2Py B AEEEOE kb 8 pf o disonsso

BBVhexein, gans apospstihszmficanhotoisnpdechd eprnesipdee dr 0 2 term is
Bvelaborated or discussed herein. Synonyms for certain terms are prowded A recital

25  of one or more synonyms does not exclude the vse of other synonyms. The use of
examples anywhere in this- spec1ﬁcat10n 111c1ud1ng examples of any terms dlscussed
“herein, is illustrative only, and in no way limits the scope and meauning of the
invention or of any exemplified term. Likewise, the invention is not limited to

various embodiments given in this specification. -



The conpounds can be converted into a
phar maceutically acceptable ester by 25 reaction
with an appropriate esterifying agent, for exanple,

Wo2RShssdhal | de or  anhydride. The conpounds PéT/h%hémsum
pharmaceutically acceptabl e derivative can

convertedAgﬁgcgh@ & ke
el B5HTRE hﬁﬁ’(‘)}hﬂﬁa@ o?%aﬁ?h{?m within 20

thereof in a conventional nanner,
t r ealbGiesE PrRteTRDLYAVithip Fopareent, end moee prﬁ&mbhsmrﬁhm Sipescatitofa

Com B eAPRR B Ag AIAT Dot Lo B e v

" nd@pféhdml“ylﬂoui’éoru gdoﬁma&il}ﬁ’ wmbe mﬂertrﬂtmndt laﬁlﬁressbestated

vari-abl e S |nde en

DtepondeFi e fa BB WGH nahy ally rmbtaggyatives or

' n asaﬁﬁﬁmiaﬁﬂa@uﬁdﬂﬁacdaﬁ%ﬁl%nﬂmmﬂbﬁé ébn%lh%%ese compounds are
can

" nde tly carbon_or nitrog " both
o SORE B PIRASTHRR S TR GE ATV GhLoeihes Rl e oleod conditions
car tb@.@h a@ﬂﬂ)g P10 BRp1 Aﬁi@)rﬁ’&ﬁ&ent%e&?al%& gmﬁﬁﬁfféngpathy

the term” enantlorrerlc ifl pure ers
@@

nucl &6, d@emsc@memm mndﬁmp reng &8 Vamntibebstositive and HIV-

r r oxi nmat eI 97%
8%@3"%&@%%0 5 OF %gqé%g g enan n‘gfn é*“rlf”ﬁ%f’t d oppSrtunistic
nucllafasmam Infsiditpadihherempouidser fcemmmswl,%haehse’dl l'y
bst anti al L% i,n the 5 ab enc

f
' era iR BBt pEriabt B eroienonRb e fgedn indvicuals

| easthodive aiti-H0VaRibodwet BIN -aniseaipREiaM ¥ WRYALS b&%@x@bfsed to
wei g_ﬂ{v and even nore . preferably 99%to 100%

- wei - of .the designated enantioner of that

18ucl eosi dge chhipAmBs ﬁfﬁh&@?ﬁl‘%ﬂ%ﬁ%&é@ ep{a@htci%ﬁvatlves or

nmet hods and conpounds of ion
conpbifgseuically acgensehip formimajons aeataising the compound or their

nonydesigBake dis8 HQ&%I’]}Q R r&iféagﬁ&?aténfder Si!nfeo fﬁBV%]Qfectlo 3 and

Simlarly, the term” | SOI'At a nucl eosi
co m@ﬁ@i’ telaged conditions such asledi-HBV atibodygmsitive ﬁﬂ%IBV-posmve :

Vrrvglr g@% it hg{;ﬁ@hé u?ﬂ/ () 98%%%% (_S::’;IT%OHI&, ASTL hepatitis,

2fiuc Iftdmmadehephhtﬁ r:hnﬁllc @dﬁfstenﬁ]ﬁ)&]jaﬁn§ rmgfaﬁgdfee mfb&iﬂ:@ahnds or

speci es, or _enan rrers e ter

her SPRMIAPEES Al Pﬁﬁ%@‘)@a&&m 40 preupt s s ﬂwﬁogresswn
sat uf eireeh] Sineskiif Mdivibianeheste affi-HIAE hitbod Pbi fmwanu
secondary, or tertiary hydrocarbon of typically Clg

t o BPIveEvhedexs besagrpased ndiBNes net hyl |

trifluoroped &k bt
cycl opr opy] 05%{??3' A ¢ cort yﬁpa/ %Wg&ﬁhcaﬂyacceptable ester by

2y cre@ﬁm\ylﬂl an mmtewstenf}m@my for etnwylb,, ani asxdl‘hakg!é or

2 o T BOE Pttt A v can e

in c¢QM6$edantora mﬁrmadasmaaﬂy hegpahld sl ﬂmimf It didoBtlerdioliy manner,
9r Opp éxampltla( )ﬁl Ett%le%%w%ﬁgn Qpeprc?}?l!ia!tg Qaasle.l ¥he ester or salt of the

compound can be converted into the parent compound, for example, by hydrolysis.

30 The term “independently” is used herein to indicate that the variable, which
is 'mdependénﬂy applied, varies 'independently from application to application.
Thus, in a compound such as R*XYR?, Wherein R® is “independently carbon or
nitrogen,” both R* can be carbon, both R? can be nitrogen, or one R® can be carbon -

and the other R” nitrogen.



substituted with one or nore noieties selected from
the group consisting of hydroxyl, am no, aikylam no,
aryi am no, al koxy, aryloxy, nitro,.cyano, sulfonic
.acid, sulfate, phosphoric acid, phosphate, or ... .....

phosphonat e, or any other viable functional group

t hat does not hi bjt the pharmc i cal I Vit
this conpduFd E’E@I”et#]‘? frap ﬂ%ﬁ‘f’?ﬁl%lc?gl eydg”I 65‘?%{ eﬁu‘gﬁeomde

as RERESHMhatRSpREWt fost bpRstmately 9524, dud pt:dfe;amt

for exanple, as taught in eene et al. 1991

Pr otpppKiRsiay Blips %" VP yeirfiOg”e oS¢ iaglecsnantiony of (e wleg&de
sons, 2 A ggédt n, tﬁé‘ A AN ] Vﬁe@bf(ﬁ/dr"‘sulﬁﬁnﬁ' the

her ei n, ess ot erw se specified, refers 0t
a Clabsteoc@f satratas eubls:tsrdaucgmposmmﬁhaémws afl kst 85 or 90% by

l 0 ]
gLSI“F @F |p3) P/\ﬁed% e/{'a %’ s a S Iui&?' elv%{“ El%?%&g{eﬂﬂl)l §§/§to 100%
al kgl Wesghn o8 flﬁrdeel@nat& emahmrhe;t of thiaernceokigk. Bra Ibrcf@m:d

al kyl a sul Imo i tut

" ovEEbad e gt Bpﬂéﬁ@ﬂﬁ @f&f ?élp?ﬁ%d%t gﬁ“ﬂﬁ %‘%%@Pa%f’ é%‘ﬁf\’/‘i‘m‘is e
as @ﬁ%&naarﬁf& oﬁﬁ@n&p&cﬁfgﬁat@d henése os:ﬂm hiidleside.

refers to a unsat ur at ed str dfg or br.anche

181 keny! ‘émlaply ihﬁétmd |1Wéat%’otr?fﬂf5§%§‘ifi ?Oﬁ% omppsition tha vt

uns t o 2 i

o a?%gfd% i lﬁagt é%{@q v, bg %v?%ﬁt 9&2&2%5&% 58,99 9@1'/ ;ﬂyg@é@h\g and even
sui et Erefeoiblt §9% Itaa W% By mmizt, of he pﬁ@e@ﬁdeeale remainder

S | | k |

Sur ettt el SR el T o | owar

©al kenyl - Tke g f gy tas wEbEhdrein rmﬂéésadaﬂqgmam spedﬁﬁeﬂ refersto a -

15 2 SRt e B o et el by, BB Rlcasbon

t er griypicatyect 84, s&as ahsaﬁﬁhﬂaﬁﬁahwn Tt dieyl Vi,
definéd, refers to a roup that addid to an

oxyBeRyL ﬁpmrpnﬁeﬁyclw P ht L &W}ﬁd’%‘? FERPPFEE
furif ?Jn lrzﬁaﬁééﬂtﬂnhéi{yl fi Qe8I NEE10RSR R I8 hexHIrMetRE, 3-
varil ety Of en and nltro en protectln roups are -

k nowmsthypentyb Qél @melthsé@l’rﬂnaqdh’@ -gimethyibuiylg e ‘heludes both
% Pé&%&ﬂuﬁeﬁ ald] Snéu%gtﬁ[@uteﬁ ]ﬁgg dgroalisf Hﬁfﬁ SR b@t’fﬁlonally

Sss otherw se ers’ to “phenyl

bi phﬂ;ﬁtyﬁ:xted mthrtmamc hydr@ maivtieprebtted divhythe MICOHSISIHEI‘?E

ar can substltuted th on
y%\"ﬁ g@%‘?xt“@ﬁ” 1 o%ﬂﬁo"é’o%‘? 0% %1% Syano, sulfonic
- hy dﬁcﬁdg)éhlfat@ {phegahoaid@y;i@pmpham ,F ymoaghmte, ax‘ dayopher vieble 5
aryloxy, nitro ano i ¢ aci su
phofpREF LR fhat doss e o P%Fmim%%%@w ofthisipappound,
24N pélﬁfe?&ip?&ectgﬂ di’? alieGieds ﬁe%eﬁ%e:%sléb%n 16 hokd\Qed ih Ghe art,

t hose ski'l he arf, for exanmple, as taught in
Gr e@n exmplcatas g_agghgt mpé}r@qr@c,q‘ w3951, Protective Groups in Organic

 Synthesis, John Wiley & Sons, 2™ Edition.

The term “lower alkyl,” as used herein, and unless otherwise specified, refers

30 o a C to Cy saturated straight or branched alkyl group. |
" Unless otherwise specifically stated in this application, when alkyl is a suitable

moiety, lower alkeyl is preferred Similarly, when alkyl or lower alkyl is a suitable
moiety, unsubsﬂtuted alkyl or lower alkyl is preferred. '
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20 Groups in Organic Synthesis, John Wley & Sons,

2nd Edition. The terns "allcaryl" or "al kylaryl"

refer to an alkyl group with.an aryl substituent,

The terms "aralkyl" or "arylalkyl"refer to an aryl .
group with an al kyl substituent. The term"halo,"

as used hEhekm “lowet aldas,t b wed herbihoamd unieasiothamidse spe‘ciﬁed

fluor 25 _Th term'a r ef t rboxyl|ic

aci d* feit b oo HICHARE ﬁEﬁgI&té’Fg 91168 a%%%l@tgym@f inelyging both
est efubiiaiin shSuSheRled il MUattal it rice B RIARH staiR in this

cyclic alkyl or lower alkyl, allcoxyallcyl including

met heppjigationywhenzalleanilis aisnddhlesmpigtyblomeyalkeratl if posfymbd Similarly,

oo o8 POSEEIFR ey B RO RIS g v

Cr taﬂk@ajdmlpkqu&nir Cr to C4 al koxy, sulfonate esters

ot hanas ISR ERBSERGF B R b AR %rgmrhathasone

tri twmm@p@%ﬁ@h@m@tsgws ecGtdlgt i tuted benzyl,
trialkylsilyl (¢ ﬁn butylsilyl) or
di pheny! M .Pr‘ggfﬁcte%r 8 usssi eeﬁe an) plpss %‘sefwe defined, reforsto a
apt i f%aﬁ?ﬁﬂlfeﬂ%@aﬁoxy%@ﬁ Niko %eﬁ,%@hosbhor\ﬁpata&%/ pR38RA further

. PCT/ 006/ 037470 Thé term "l ower acyl"” refers to an
acy|Tegptignpr fon othis! pipetse Aowdem@ﬂoxym a@tiymtrceem pRmgcting

al ky, e _rg![e s to a

uni %??p-é:%gerl&gw&%ﬁ%?%%wﬁfmﬁe%trgg& P"E V\fwH ch the

Vi rus _carThe ¢qodni “eatl, 8 as tsell hacking gnd edibss bthessisasgcified, refers to
Al ternatively;

ani referably.a human
the%@i’l @Qﬁe’fﬁg ‘5’ ghﬁb agdﬁﬁf?m@ﬁfpf‘% lviral genone,
16hOSEe, 'gr%é%@éubﬁﬁkﬂ&ﬁ'vﬁfh&?e” be altered by the

conmpounds . of. _t he. resent invention. The term hgst. :
s pe & FOERmPitiesselersd fom the GEqu@oRsTng of Birexyl, amino, alkylamino,

tr ansfigghs! danwxsfhm@io&y,%ue aybnd fulfA& a)éidh alirage Bﬁasﬁhaﬁ&i acid,

animals, in ticular, primates and. humand

ani thSPhﬁp,l qr @h@ﬂpé@:eﬁtefeltbqarempfoéﬁs&dt oripnetesied ameceshay, as known
host, E,y eﬁﬁ% c, & %tnﬁfghﬂﬁr ?e%@%} & ?édloﬁ?azecnve
in ce a| nin , ale C

2Qnt iGrogatie Orpyid ;B)eztfmses.ﬁﬂm Wﬂnyefnﬁnmﬂ“ Hdmme rm

" phar maceut cal & cept. r_p use
“thr oughou%IJ ‘!e %]pa& P Imﬁ’?trg e{jgsﬁ@rﬂ?}ﬂ’g ogl Wl&l
phaswatewhi dak Iteyma(:‘e:tenztyﬂbd»ré‘aaf}mmyr(&mltb asarghgreas Wfth an alkyl -

phoslﬁ%‘ te ester, salt of an ester or a related group)
of & und whi ch, upon 15 administration to a

-+ -pati ent , TR @Mk o, B?u%tﬁebbﬂl Gees Eloro, Bromo, iodo and fluoro.
Phar maceut i cal | y accept abl e salts incl ude t hose -

2¥eri ved Fheoisinpharyheetut tockiaripxaidcasit wisr in Whish ghafiog-cgrbonyl

moiety of the ester group is selected from straight, branched, or cyclic alkyl or lower
afkyl, alkoxyalkyl including methoxymethyl, aralkyl including benzyl, aryloxyalkyl
such as phenexymethyl, aryl including phenyl optionally substituted with halo gen
(F, Cl, Br, I), C; to C4 alkyl or C; to C4 alkoxy, sulfonate_ esters such as alkyl or

30  aralkyl sulijhonyl ineluding methanesulfonyl, the mono, di or triphosphate ester,
trityl or monomethoxytrityl, substituted benzyl, trialkylsilyl (e.g. dimethyl-t-
butylsilyl) or diphenylmethylsilyl. Aryl groups in the esters optimally comprise a
phenyl group. | o

It



organi c bases and acids. Suitable salts include those
derived fromalkali netals such as potassi um and
sodi um al kaline earth netals such as cal ci um and

| vﬁ?%%ésk'd?‘ among nunerous other acids well i‘@f}‘éﬁbob@osum

e pharmaceutical art. 20 Pharmaceutically
accept abl drugs. refer ound that
met abol i 21218 @err% 16wt o ma%pfeferﬁ 7T oﬁ"%a“?o?“é& eno Cqﬂﬁonyl
t he Ihmstlymbwfeﬂamylt he conpound of the present
i nvention, Typigal ,exa Ies of prodrugs include
compounda B R fave 6&%@%& iq %.weéu&raweﬁcﬂ@ﬂar
gro Lb@ganmm & Ot BR callRéficMe Ghetbdife @e@ltﬁn\éﬁaﬁpﬁlﬁﬁéiﬁ‘ dingd
Prodru i ncl ude conpounds that can be oxidi zed

PedE ara bl v Altgaalivoha thechostsn by carosyg apastiof the viral

By o o A

d ep ipesspiidnyentions dITtedGI}DI muﬂecnﬁhélmferswe mfe@mmcbsllsl

T M SR & i S ST RtgR et geimates

Fl g anéh@pard0 I e st andimd agfhchﬂil}ﬂﬂloﬁthﬁ@re\&bﬂt mnx%nﬂonz e host is a

s _of t:-butyldineth SIJ chlorid thlene
15 Sgeeticat e ‘?Pg’ké b, G0 RIS > are clearly
sel @ﬁﬂidlpmed@e@é fe@@l&memgjn 5'-Osilyl group i n 80%
acetic acjd in the presence of trifluoroacetic acid

gave conpBuitfER Iphaskacraticadly apgeptablgisaih ooty Hysrd thpughout
t he I BseRCRoRto dRYitledhy bH'EHnta&éufnl:H&r E@@%‘b%@‘# P08 Al ester,

al dehyde 3 after silica g colum™1
PCTPissphge eeievephios ag h$tmtagg}afafb lfosp efiai coinpanridowhipin upon.

18X Ch bl e@g&%@lﬁ& {RL GOLRY po%mi Phaflacentially

agueous orrra nam X ure 0 di oXahe
wat agcepipble hﬂtspneimthﬁe@‘kn% frd‘slaﬁhﬂrnhacteluﬁm&lgf abc}EptabIe inorganic or

reductlo of t ltln |nt di at e NaB

O o B i i GoS e Ghts BB Rk SR PR albegpspls such
di med feasyitf fInWso@lhinQ&lkﬂﬁleleﬁrﬂpﬁlua&l sﬁﬁl @fcfaléhﬁ?ﬁdﬁnagnesmm
conpound 5. Treat nent of_conpound W th

t - bUPORERYREPRF %ﬁlqrﬁld%ﬁ%k‘i“&@l inphe R?é{%‘é#él #hl ori de
20N Pﬁ@mﬁéeﬁﬁ@ﬂ@%c@%ptdb[@ &Rk Erfrtd z@(‘%‘:ﬂaoﬁﬂd that is m a(lsmhzed for

detritylati-on in 80% "acetic acid gave conpoun
Oxi FgEIpénhgroled or gkidgediin Frebog th FrmNBO:dmpouhé of the present

pr 2% n.off }eééallct | ohﬁégq?fﬂ n%sgﬁ%g&egéo\%%%ﬁg({s%z{t%g\% biologically
rgbmtwﬂlmowaqm agﬁm@a)gdnnméﬂyldfmmmcompound Prodrugs

o L Qe ol B EPestiredt Sty ooy

250 tﬁydrdmmai}:)ﬂ?h#mm&m lubmfcfritrm daﬂggmlyfzad;akgnﬁ cé;a&]]!(yélated,
| re 0 W
By e Reoniica 6 B b s e

corsoafpogad.t 0 11 by
1. - Non-limiting example of the synthesis of 4’-c-ethyny1—3'—ﬂuoro— and 3'-

azidothymidines (see Figure 2)

30 - Treatment of thymidine with 2. 2—2 5 moles of t—butyldmethylsﬂyl chloride
in methylene ch_'[onde in the presence of imidazol¢ followed by selective
deprotection of 5'-O-silyl group in 80% acetic acid in the presence of trifluoroacetic
acid gave compound 2. Oxidation of 2 with DCC in DMSO in the presence of |

pyndmmm trifluoroacetate gave an aldehyde 3 after silica gel column
12



treatment with MsC foll owed by NaOH in Et CH
Treatment of conpound 11 with DAST in nethylene
chloride at refiuxing tenperature in the presence of

vﬂyédo% €715 prow ded 3'-fluoronucl eosi de (121,,C 2053/637470
- Azi donucl eoside (12, X = N3) was obt a| ned

t re aéﬁgﬁﬁtoga{)%l Wi 53R Y éxc ?1' @h Tl atmﬁlg o¥ lgﬁ?lrpﬁ%gé 3 with

chloride in presence o
NaN3aqugorsNPrmalfehyfle ived mixtuel (Jf:l 4- dl&'an@rﬂhfiatﬂ)d_h thefpeekence of 2N

(! a(yf@ﬁ'follf W%apr:rﬁ%'dﬁoggf the &l %H‘L rg@iate,;@r NaBH, provided diol

et hy41y$©lecﬂmve prléation efldibly4 itk dinietinkcyRitylRloMds i §0Mine atforded
etic aCIﬂ?ﬁ %O Alte natlveé% reactlon of 10

t heoRREym Fratmgod g with t-bytyldiphesylsilyl chloride in
tri enbyiend élﬁoﬁkdn&ﬁbq:rééeﬁ& ofﬁxﬁidhﬁ&@ﬁ)n%%e& b8 LR o %&i\?‘)%

theresultlng nesyl ate with base, such
or ta&hg @%ga‘fg@@@ppmcb& rfesiflation ofatcoho‘mevath@ﬁc i0DMSD in the

thy d A
\;;V: SO rpr OVI Hﬁg&@%ﬁ%ﬁ?@ﬁg@%{& légl%flgm%dt% -E% Qt}oﬁé’f
or Xempowekhwithichrometigdemi Witlipmegent follviiel ba EﬁianmJﬂS

O A et 9 SR AR g rs i

| i mitetedutytantirhyniineli heridemnt T gk AoV Ilﬂlyﬁﬂﬂ%@y Treatment of 9 -
[ ncor Qﬁ}% reference the disclosures

6, 94’6 @mé@e@@s‘smgwau@sl%émmemwas @faﬁ’m@ﬂfm 11 by
whi eRamBhsRIRSAE] ENERRY %g mbfpﬁkfﬂtéﬁs ﬁ@ﬁmﬁﬂt@f%ﬁ%&%ﬁ 11 with

that_are. cont errpl at ed. Non-limting exa
t he Yk iaustaylgne @@Mwﬂn&mg fenansraure am the $resmce of pyridine

1871 gasviied3- ﬂu&i‘oﬂﬁ‘cﬁéﬁgﬁ‘f ?flﬁf% %&?0%1 E&Ig&s{lcg ﬁ%,)fl fNa) was

Treat ment of conpoun
chl 6bieBed by trastrdept efild wihmenyl dﬂomdm: mmaﬂpﬂmenmdefn the

:o:no gegt | nafgiehﬁﬁ‘ﬁgin?ﬁm%”@éﬁ%}? m %%%fé‘lmm 4-C-ethynyl-

- conpblint, R5= RORF SO, =oéthﬁ@1)\éﬁi 200233GBAZT (Ia, R' = =N, R =

£ e OB B e s R iy A D i Sateciotiagih dec

2an al de h&&ﬁanﬂi@veﬁljﬁ tredctisn bf WavIGEMsCPInYARpresence of base, such as
hic purification. Treatment of conpoun

h
C r g&%?%&ﬂg Rkt dikerpiRarRidy teatmenkpidhe pesulging mesylate with base,
1 4stﬂh@é(m oﬁﬁﬁN\’@tﬂ%"hﬁen B ERLRIR) R 0 reél%h 9}

'¥ St ilayith -

f ol I owed reduction of heresultlngsl
wi tH %‘Epﬂg%’ﬂlﬁéﬂlﬁ@éw Sluotide (TBIAGY tlsv promidet] élet samie intérintediate

DIV 1
£r e?ewglggdof R’%@??%?h%@mgﬁ% P’ é\fgélgsae?g%?gt Ia%g eéﬁl' IretrahEdron
| demiyél%Sﬂ 90, IRS&EL5 8N Thd indéhtons (Hy vedyl affegamploydcad@ intend to be

p r e sen c e g@g%lﬂ%ﬂ }‘qgwo V‘%i?ﬂbs%(% W%Eﬁe at ]!n%llpclargtetbhy reference the

et hiiscjdsurcy IoﬁUSr&amssszdﬁUS@ 408G68:0dny STSS2005/0009 197t Ehch.of which

ace anh de.n.acetic acid i
éISO?OSGS e>y ies of purines and pyr?mld(gnes that are contermplated.

30 2. -Non-limiting example of the synthesis 4'-C-ethynyl-3'-fluoro- and 3'-
azido-2',3'-dideoxynucleosides (s;ae Figure 3) 7

Treatment of compound 13 with t-butyldimethylsilyl chloridé in methylene
chloride in the presence of imidazole followed by removal of chlorobenzoyl

protecting group with methanolic ammonia gave compound 15. Oxidation of
' 13 ' '



10 the presence of concentrated sulfuric acid
afforded tetraacetate 21. Coupling of 21 wth
silyl at ed bases in the presence of Lewis acid, such
5 200V, or Snd 4,  followed by deprotecti OPC%§2H06/037470
%anof’l c anmoni a provided 4'-C-ethynyl -

Xy| Oédﬁ?];%ﬁﬂdsyg wﬂﬂﬁ(@ I%%O%ﬁth }[r g#&?g%ﬁ@%&%%ﬁgm?cetate

acetone in t presen i ¢ anmoun
of HEbviged/& ai@hydmiﬁaﬁe# siliGo g@@uh@@rmog’r@m;bmhm

25, T anPERE e fdef it BT AR diorane

f oI | mmd tdayn Belpedtice e»lf PNOV#H fodlowed bhredBafch dfli.’ne resulting
ridine OVI cl eosi 7. Treat nent of

c%np'at?ﬁaﬂ *gﬁgﬂ@,&@fffoxdﬁdﬁ@fﬁ | SFRSERPIOfscten with DMTCI

r ef | ook @ImResadatos vﬁmlxbm@ﬁumml@m@r@&m@&p%aﬁm )

nmet hanol i ¢ "amoni a provi ded the final

4 - qrifperpprptaingpye e glddiasle (9 9Remiien ¢ 19 with chiproatcihylrme Wittig
f :
o ﬁ%?ééég* ﬁ&ﬁ&‘ﬁ&@ﬁ&ﬁﬁﬁh&t%%g& %Eﬁc%%f H%ﬁ 'rded 4-C-

Fesence rethy
by retiaatyl- mﬂoﬂlfanbklée 2@ shtdtolpsis snmmﬁt @em aﬂhy&hdtﬁn atdtic acid in

B e Rected SRt P SRRt Mt P L+ atbiing of 21

f ol |t silylat@iabep iateeetRaaouRitsiciihaich la@TMSdﬂ}f oPBHCL,,
are t I|m ed to: a.4'-Csubstituted-3 -
11 udP lgOV?d'z:* loRROLRSB Y iR sifsielés ampmonia provided T Cottyny-

4 Qyﬁfﬁ%ﬁds?ﬁ@%ﬁd&@% dl%zameﬁt of @b}ﬂﬁ&iﬁﬁ@@%&%bﬂﬁe intthe

- 4' -C-et hyny -fluoro-2',3" -di deoxynucl eosi d
4 @IWW Pat?sl'}fhﬁzliﬂ@@tzfﬂﬂ ga@lcéﬁn%ﬂd@ét &%fiménd %\4 Was
14 lg f ¥k
3 - U marign oL hafon GEAM M hlsfeosiREas?
ant |Dﬂ130atdpyleamon1\pé 25 mﬂhéi@% arec sihfoblewed by mls:thw pobtegtion with

any t ha u stralonto
hos EALL RGNS rdAled sAEIHRER 2 TellaRir Bt ok 2P G pasT
i ndiin eethlylepe tlﬁmﬁmateeﬁmaﬁp@m foxinwetdh@t deﬁidmchbi with
activit tsel f.. Nonl e e q
pharabelis f5ppy Rbus s G4 M baraue e iGRy 1 -
20ef ahgaelerdt @f 25 with RityisinedudBh¥ @hloYidemeeRhAbhCehdtl de $n ﬁhe
and prodru 14 WO 2007/ 038507  PCT/ US2006/ 037470 -

ModiPFSE%E PEE?%@M@JH% fodlowied BY EaRtiRR A dhe Tepliing nesylatswith Nas
- the iNdnENhve 4~ QRQMVILIRRsid6AR0 a1 f-01). t he

bi oavail ability and rate of netaboli sm of the active

speci es, TTIQ syuthepe éﬁhemeﬁélsval@ﬁﬂimvew@ﬂdﬁt I@eﬂméblilm’eng( of

t he atLgn )
ar t S2opyEed R Sds L ROk shle plRRMICER, 3" sfRutec 5-
2§ omtlugrmsii 8- CEdaomgm&ﬂmsﬁg, & 41e- subbtllt\lﬂeﬂ-ﬁ'-midir~213hdldﬁa:r}aﬂ¢tleoside, a

ComuEL T A ST LRSS, Dl B 8-
ac c diddonygusleosideca Mleﬂﬂzﬁyl 3'-ﬂuoro~3‘~deoxyth}qmdme and a 4'-C-ethynyl-
3'-azido-3 -deoxythnmdme ‘
The antivirally active nucleosides can be admirnistered as any derivative that
30 upon administration to the host recipient is capable of providing, directly or
indirectly, the parent cdmpouﬁd, or that exhibits activity itself. Nonlimiting
examples include the pharmaceutically acceptable salts (alternatively referred to as

"physiologically acceptable salts") and prodrugs.
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descri bed herein, or other nethods known to those
skilled in the art. The inventors of the present
application also contenplate the use of an

“gﬂ%hﬂhﬁ%bly ef fective amount of any of the cgnp ﬁﬁw%wo

cl'osed herein or a 10 phar maceutical |y accep

salt or t her eof Pharna eut | pt abl e
Salts ang/E ‘f@%ﬁﬁl&so ﬁ?@%ﬁ‘»?ﬁmpaﬁ% Sl tﬁeﬁgms
accepiiabhecaitfeche &EQ&EIHHTW ad %&s ot ﬁ%&lﬂhﬁﬂthe dchife species,
speC|f|cat|on to describe any g har maceuti ca

ac c s e ading pontok o ﬂ@sieaﬁerw the activp_sgecies. Furﬂler the

h t
oot el 0 NG nft e

pat immtasing ﬁ:}m‘a,ctlelgy ovee ﬂ:a@(arfme(;ommmpmb nEhis can easﬂy be assessed by

Phar naceut | acc bl e de t
oo PR b Rt Be ERRAR 5 AONSL MBS AE P8 6 smcthods
or ﬂegahéd:hebaﬁ,eﬁ ot nﬁﬂzbd§kno|vim 6 &s:es smﬂmhe thecaptypounds

ot oxi ¢ TP Bh 06 PEaPH SoPBO SR P B PR g eFfm

C OMRARKAALIA SFective @ihﬁﬂ&%lﬂbh)@@ﬁthé’cc&&ﬁﬁﬁ&s&mcﬁos‘é@héreﬁ%y abe
appropri at e. Pharnaceutlcally accept abl e salts

19 nc PhramessigsdycRspeniable PHoRProdie theedut i cal | y

accept abl e i norganic or organic bases and acids.
Suitable salts include those derived from al kal i
met &’harmwhﬁaﬂélypmcaswblqﬁmandé’dmmgs al kal i ne eart h

ot her - ac) el FEbEkAR TRPRST A 08NS UTR! Bt

"~ | n fershecifidatinn teedeadrileany pﬁarﬂiaaduﬁaﬂﬂwccmw[wfom (such as an ester,

cc ptapl e salt re qr.gani ddition salts,

o PR ootk SR AT LRy &1 ARoBO B Vilich upon
aCC@:ﬂﬁﬁﬁh@umwpanéﬁrpr@ﬁdéﬁlh@actf@ﬁbozﬂpéunﬂl mted to,
tosyl ate nmet hanesul fonate, acetate, citrate

mal onat ePhar@pgextically ac%e@@bierﬁa}t%md@éﬁ%@%&@rlve%%@r bat e,

a- kghRBhsuBE My HRMb1AnS g&t’ﬁ@ b Q{ﬁ@gﬂeﬁand%éidsaﬂ Gases where
i norgani ¢ salts may 30 also be forned, including,

sul ¢aapounds arg amf*écle%ﬁlx&basmaﬁéw ta fermesiahbormntexie agid er base salts,

hay g %gggﬁ [
(ﬁsn ng srsltHt ar pr ocedur es éa@\héﬁ «%uﬁ&!lylgﬁce? El%ef?ﬁgm?/or
ex aﬂmr@rbye Rramdcagfioally hecgptabif filtsilerudothirasiegved from

gceuﬁ aﬁ']ﬁr a@g'e ?a%le%@ mX"'gxf: %g%‘{ng E%xs%g gnlde acﬁﬁ.i g&i?%alts

I' I nNg ogl Ca e anil on.
> OOﬂbe[HB B0%e RETLUBAAOBEDITATIO suohl s abiassimh ahd a{cfdﬂnn alkaline

exa odi um otaSS|un1or lithiu or al kaline
xRl aetBIR SacrRe oGl e ity A A Srepsps Sthet Abids well
2% ar bW inGheAsHatlBaceiicaling OB RArivate, ethﬁ%ﬁBﬁﬁidlrhﬁﬁﬁﬁcMﬂy

accept abl e prodrugs refer to a conpound_ t hat
met #serteiie srlisqre HEaAG AN pdtificay st f?@néd;m agids, avfhlcthrfenn a

Pr esifRtold gRAE RckRtble 1¥iBh 48} example, but not limited to, tosylate,

,methanesulfonate acetate, citrate, malonate, tartarate, succinate, benzoate,

ascorbate, o-ketoglutarate, and a-glycerophosphate. Suitable inorganic salts may
30 also be formed, including, sulfate, nitrate, bicarbonzﬁ:e, and carbonate salts.
Phannacéuﬁcaﬂy acceptable salts niay be obtained using Vstandard procedures
well known in the art, for example by reacting with a sufficiently basic compound

such as an amine with a suitable acid affording, a physiologically acceptable anion.
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5 exanpl es of prodrugs include conpounds that have
biologically labile protecting groups on a functiona
noi ety of the active conpound. Prodrugs include

that can be oxidized, reduced, am ]
“ﬁ%%”?#%%?@d, hydroxyl ated, dehydroxyl at ed, P& Emsnsnino

hydrol yzed, dehydrol yzed, al ky| ated, deal ky] at ed,
acy itabidnetal (foa eyinaple godipmorgitssing o tlithfumy prpligpline earth metal (for
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erivatives, in whig is F. or N3, descri . "

her efonextisyof thenudlepsider f eger %@W{?BO%'“%%?%% 0?155 jpophilic
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18H, sehility ctiauRlzotigExepole)pRaubsijprat srours fist cagielpce one or

N 13
N A, O e DL o gtk
al k éniidingsoyirs,df,2-daciglycctelkRd alwpidls. Manpargidrspribedsigdh Jones
as u stituted or.supstitu | {-Or. X
e ot TR A UL Re P (PR E Al e oo noca
CONgd &dnibghtioh wilh, thd\gisclosad dudldgsides tvashmvy alesred bffdct. 2,
.or 3; x,.y, and z are independent of each.other and,.. ot

Mave a v {fEopt ergbodinens, pepdygs of the piigeasife ohyelep, d Which R'
: % & 06 Ny, dbscHB& &r&@hﬂemﬁuﬂsﬁaﬁioﬁ at thad' c@tion (RA)orithVOH,

e inventors appreciate that pe rdi_naray.

ki DR SRR 18P DRy o EoBuM R RGN éi“yR-‘%

ho 4phy f, SEHLENBIT R QbiewRe, NRIRY NHOH,
ghegﬁgéﬁgﬁqﬁgﬁgt§h§§§§@§$¢@§3?nd:3 is Z?Rmhen Vo]

gk 3

is
2, NIORUNHOH:x NRyNHarod 3: R Ryt the sqme o diffggnt and
um_of ' Yhat
R G e S e e L
and undubktitpled sphrisitated phenyByr ienz@drMds aislghst onginemberselected

f Bl bt SRR BAL LSRRt 68l o bihuo I3, Yr3:, 3, and 2

are independent of each other and have 2 value of 0, 1, 2, 3, ot 4: and a_has' a value

of 0 or 1, b has a value of 1 or 2, and Q is M or R*. The inventors appreciate that
30  one of ordinary skill should be able to recognize that for the phosp]iates and .
phosphonates repre;sented above, that when v is 1 the sum of x, y, and z is 2; when v
is 2, the sum of x, v, and z is 3; and when v is 3, the sum of X, y, and z is 4.
The phosphates (OPv03vaR4yR5 ») comprise mono- (v = 1), di- (v=2), and

tri-phosphates (v = 3) in acid, salt, or ester form, including combinations thereof. In
' 16 ‘



the instance where v = 2, the nucleoside is
substituted at the 5 -C position by an R2 having the
foll owi ng structure: OP206M R4yR5z, where x, y, and z

myq%7,5;§e7 meani ngs as defined above. One of P&ﬂhg‘iﬁﬁé’usum

recogni ze that the pure acid . formi

represent ed by (OP206H3) ;. the EE'Jure salt for 2
1 epribaispteets Wierg OP 20 BwBiucIsonyies Rbritufer af%lP%GtPﬁSlR%ﬂbyaﬂR_ |

and %%B@%S olBFinBL iRt OP.OMRE, RERFOEGERACL, e the

as noted aﬁove R5 may
be tthexnBgaes dﬂﬁndd ﬁ'@cenee e aherdingryaikil] wilbyeedsize fhat th@@ure acid

d
a1 st Rasfust B9 PREAER SR ol SRSwat by (00
fsor v =By Ak ox @dthf 19a anil tK*) and tha@emmﬁb:mhateptebmted by

(o 0. R T femote BreR BT Dhngpe i sl §iftrent anc
(i N WRiicdrBlehitBE sk oPPbit Hlocy ndttcdeddh). Bfcowrelitibalso

have non-zero values). Not to be limted by way of
exargeniemplaied thas|phesghatgs may beita fpized foupy é?@feaqmlxe form it is

pr egﬁg&%gg%g@ﬁ %ﬁ?%%at‘é 9{!)9&%% (%Rggn Qi&ggygr%%tl\@& H"), asalt (when

10P2 B RAY oﬁ?tiommsta @y pster (in vapdogfeamehotipeizrmd z of R*

P205 309 t '
R4, BB’ R’ JFJJ 'ZGE?4 ar'%; Fg&tg%{ﬁé ]ﬁft]\f}:ﬁe} @ﬂw&@f&f f%ta%gle {ﬁgtfollovvlng
f or mﬁhﬁureRﬁ@t@ﬂi&efemd sainples Rbcangengiated jxl;dsphemsc OPERH:,

et 1A Oy eI STPak & p A ot SRERMEHER oBfoMNw:,

Lmsék@) ogmsl kHF?Uﬂf{%tI%@ﬁlQ{( PSS POMagd (i 5It h a t

roxya a oxya (0) W

16 ov 55 EREOTEmPIY GRAAR 4 o LR S et B iRy G ine
Not iB e 1@({(05@117 BY wARheR3OR Lkyl Pkkbh ha Ié%f ﬁHﬁ' aldad is a

t hat e nuciedoside i s substituted at the 5

pos |lowralkyﬂp,ue &susbise methylsperipylove. Brepylens ﬁgi w}lﬁr& whigh may be

pos ?%Jl on W 1 hp%%sgﬁé% r?o%oy %]%ﬁ %%({%M R ﬁﬁ%ﬁ‘abﬂlkﬂ), with

gl V Gﬂse pmm@ttﬁbRélstnﬁ to(the ﬁloxphoeszter oxfygen= Iigt to bep Inmted by

i e W
| ng g.‘?:ﬁ?ﬁ(:l@dg&gtﬁjntg the %Iloﬁéh@ SE‘IBCEWC m@)[@%izgg(?)C(CHj)ﬂz
by ( PO3MAS REOS o?ﬁjeq‘ie-cd?og’%f’awﬁ%ﬂb%ﬁ#a oG O S gives

I €CoRatZLmbARLYE®, BiuL=af ot ﬁl{dﬂpho‘hafe@@ﬁeSﬁ‘ mﬂﬂg ktyd salt, or

(PO3H2); the pure salt formis represented

( OPGgRpiorRg. nqladinggombipatisgs Fergs . ingtgnce V&J%Fae Y R the
ZBU r %ﬁa\%sﬂe ik Qﬁﬂ%hftecf i @Bo@ﬁﬁoﬁ!ﬂy 6@9&%&5@& by (FO;MR%,R,).

as noted aove R4 "and he sane or
d| f fQarceofi ordamady slhatmilfreqwgmﬁeﬂ@mae pwe aglérfv@# isyepgprgnisd by

does(P qf efié?cjl?'?% %1)C ngls Péséﬁed%(ydl%ﬁbsﬁl Nﬁ] K dorbothNa

cont'enp phosphonat 6s
f or nmd BY); andvihe @airef extamforin ussemdﬂmtbm@f’@iﬁaﬁ i, irewhich, as noted

hosphongt e 5et be an
FsJaHa g X bgg%}&megr g\%r aéai %1fd carﬁrﬂété«%séu?aofyand

30i Nz does not exceed 2). Of course, it is also contemplated that phosphonates may be in

amixed form. By a mixed form it is understood that the phosphoﬁate moiety may
be an acid (when M = H"), a salt (when M = Na* or K'; or even Ca®"), or an ester (in
which either or both of y and z ofR* and R5 have none zero values). Not o be

hm1ted by way of example ‘the following preferred examples of R’ substttuents give
17



whi ch either or both of y and z of R4 and RS have
none zero values). Not to be Ilimted by way of
exanple, the followi ng preferred exanples of R2
.substituents give 17 rise to contenpl ated :
phoshonat es: PO3H2, P206113, P309114, PO3Na2,

Pz 6D R5 0 5
Addi 't |e§?1%1 tmc%%}!aéph %ﬁ?‘s’or g Ogf ? I:&’}}ﬁat e pr %’?ﬁqg% PZ?(’N%’
'the]ﬁ@ﬂ%ﬂﬁ@ﬂﬁRﬁdﬁOﬂ#@fiP&%ﬂjﬁﬁ |nvolve substi tution,

at the 5 carbo hos

(OP( O ( O LiieRr: ﬁl) PR BB og b suglposide,
1, hichagives el 00104 Slﬂas@tﬁtl&l atamls- c@bmm@hosﬁhaaﬂmakase
nucl eosi de can al so, be provided as

r
3 i (PPN GOS TR Dein Fhiph e ec DSE A b 4 e of or 2, and
f ol | @N1g, kef erences, which are incorporat ed by
reference herein: Kucera, L.S., et al. 1990. AIDS Rex
Hu m Ret flbe ¥Gtiveseslcosietgn also bsprovidetl ane Aduwisphogther kpid or a 5™

o Ryl A O RS oA s

HOS atlethce }iéré{n K&berﬁ,lL S 1820,1998i 4DS ReChizm R%& Vﬁﬁﬂeﬁ?ﬁ 491-

B0 o athosh A & 1 Lot TRt A B RS . etal

cov q|992‘t,411ﬁm| Hg@ﬁpgﬁ@;o@ﬁierl 3920250009} Unseies] KIS, et al.1990, J Biol,
preferably at the 15 5 -OH position of the

- nuclE® ¥5:0427. pophi | i c preparations, include U.S.

Pat ent 4 '

5a2§2 62‘%%% %%ﬁﬁ;ﬂe%éfr}% ;ﬁéﬁs th’ét @?e%s@@&table lipophilic

5, 54®qsﬁarapts 5;354@ 1B9:byalamity Iaccsraqratpé gito M’@ﬁ@ﬂﬂ%@@f@ably at the
Il j t :

50 G0 b R R BT oo

pr egamp 79mmm 5,023 R@pdp&iﬁlﬁﬁl& PHgEiTat 46R 892, 5233,385;

bg;:lfg%%é\/‘lgv\%%%%;g3 555, WD 91/16920; WO

4/ 26273, WD 96/ 15132; EP
%r@%%? atbi a% Rdafdad tht dRBGsy\EhofhliiclBatituents that can
Phar mac F

i cal ositions 25 Pharnaceuti cal
conmpesitaiher o Hregmeleopdes of the presesi e diRapbific Prepmtlons

shor !ii’zéhlﬁe Wd))89mfﬁ3s(, hrdy 9@'10051'55 W@ﬁmvmatvv@éﬂ/mm WO
accept ab or ro n%ﬂ can % Eare in

the&é@@%ﬂtquﬁéﬂ%ﬁ‘f@\‘? éh&i’uﬁ?of 2874t ?}9@7%1 4-emd WO
F| ;{ raI i nfection or abnormal cellular
pro eraflon optionally in conmbination with a
pharnaceutlcally accept abl e addi tiive, carrier or
exc | ent I#é)hera eutically effective anount may
ﬂfn%e’c‘ﬂ on or condition to be :
2£ r eat ed, PhahSaceeued cbypoditiehsbagdtupeni niicdepsierrompound of formula _

(1) and (IT) or its pharmaceutically acceptable salt or prodrug can be prepared in a

therapeutlcaﬂy effective amount for treating an HBV or HIV viral infection or
abnormal cellular proliferation, optionally in combination with a pharmaceutlcally
acceptable additive, carrier or excipient. The therapeutically effective amount may
- 30 vary with the infection or condition to be treated, its severity, the treatment regime;;_
to be employed, the pharmacokinetics of the agent used, as well as the patient
treated. '

In one aspect according to the present invention, the compound is formulated

preferably in admixture with a pharmaceutically acccptable carrier. In general itis
: © 18



to be enpl oyed, the pharnmacol ci netics of the agent

used, as well as the patient treated. In one aspect
‘according to the present invention, the conpound is
x@ﬁﬁdﬁ%&%{ﬁd. preferably in admxture with a perueonsns7ao
- pharnmaceutically acceptable carrier. In general, It

is 18 2007/ 038507 PCT/ US2006/ 037470 . preferabl e

to al%fﬁ’i“%?%ﬂ_ttaf 51 haERererEca] comgopigen Fﬁp FAY gimmistrable
or al foym A Fddinslation Bay BddMinibleted VOl fRnALAI ORGavERYRE
adm ni stered via parenteral, intravenous,

i nt rERYEeErar ransdsmaddmeent, subertanspus, SpbesiorrEGiher route.
- sup Hﬁﬁh&éﬁ&i{s £ fiﬁaﬂﬁ{scﬂl%ﬁnulaﬂo% 51@}6?&8’%?1; linistered in sterile
ar or mu

i ntramuscu ations are prefera .
&d i saliwgt. b fiondinarg skilldn thHs agghdymeodifrike Dimolpidimwithin the

ski | i rt .odify.the formul ati Lthin,.
e et o bl BR o AT OP I R
numepwe of ddministratidromithduorenderparthd @apasitiotismfties mésent invention
adm ni sfration w thout render.in .tthe conposi ti on

f,
t he BPELE R CoRRRRI AT HFERAF At a5 7o dification of a

t herdagieddt dotpagid Mirénder & FoP@ddhitldindFater dr BBEH Yohichd, F@Rxample,
f a desired conpound to render_ it nore soluble in
t dPayghe ghilercoraplihpdby rogfinempgdigration (wltfarnulaiopestarification,
accqgp) i shed by routine nodification (salt
formulation, esterification, etc.). In certain

phar macedn pertin plosnapsutic! desage foonyp tegredyug Hrmaé thetdompound,

co . i i.ng i cy| at.e cet vl at ed

COmRBNaE SRR Bl RELYALLG A BlSH L RSN D! St
and eviarsiand sarsais tsalf forms obthe pleserd casEinds dpefsres , Ohsof
referred.. .One of 15 ordinary skill_.jn the . art-wll

18 C SIS SH £8 rauRrenanied b s uedf B it spmpomma
t 0 @ ppRdrigdofd talatittdaddlividyal ectillcbMpind @b a B EdtaEsite within
compound to a targeted site within_ the host organism

or R HoEHRTEEFHR OBPateRlar] Halaxisae by Willike aiforipgepfdatrable
f av @ iaolc IR pARGRIG L frole B0, Sir O hdIBIePAiWdling the

form where applicable, in delivering the desire S

 conpeied copepndde g éararicdsiteavittin the hogt lvesahisst or ppdgnh fosmpximize
. ; ‘ I+ . b

B e e e M A S

i nf adedtons. The anpunt of conpound included within

t herapeuty ' ' l.at |0 cC ing.to

the. pr sty ahothe B bdalfound BLIRF B ASERE, Uyl

t r eddrimiptiohd) ecdondisg to therpretent tivelitionin an effedpive kaoe dor treating

enbgdi.nents, an HBV or ap HLV yiral 25 i ction. I'n
C onBFmenio orPadion. P at o frbedion natiny obtn HEG Vil
2Pr e 5FRdtiof OMEHABELL iaftherRRa L NG REkE68 landosag %efﬁi’é%ht compound in

usual |y ranges from about_ 0.1 / kg to about 100
pharmaceutical dosage form usually ranges Trom about 0.1 mg/kg to about 100

mg/kg or more and all 1t%ah:te\s and sub-ranges therebetween, 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
30 . amount of the compositions, according to the present invention, falls within the
same concentration range as set forth above for therapeutically effective amount and
is usually the same as a therapeutically effective amount.
Administration of the active comp;ound may range from continuous

(intravenous drip) to several oral administrations per day (for _éxample,,Q.I.D.,
' ' 19 '



ng/ kg or nore and all val ues and sub-ranges
t her ebet ween, dependi ng upon the conpound used, the
condition or infection treated and the route of

“ﬁfj%ﬂisﬁ%&ati on. For purposes of the presenty . cancnz7470
inventiron, a prophylactically or preventively

effective 30 ambunt of the conpositions, according to
t he B seind andupenitche orahtonicalinarsnteral Hatramgpsglar, miravenous,

con '

oSl ARS8 SR AR et .

sanmbuaal mdtshgpaaiieytadoilidtyptief, foobg viheomwpign bf admimsiration.

- Admi_nj strat,i on e active conmpound npy r o
conERtsatased taf il i b8 a5 B e Biba Ry o8 Rty

8dMoNihg bhbbds FPRT andayl r¢dtoof exampiraioQ [T mostldifebre dosage

2007/ 038507 PCTI US2006/ 037470 .. B. It'% , e.tﬁ].ﬂ% and rm%j i -

i ncFareevibl dgpendygon g Phaprceifpeion oT e pprtigas RppLfiosen, as we

| Nt LANE BAKSIty of HREGWIR BRPHSent! DR FOREE RIrms Whi gaRiolRyYly

i nclude a peénetration _enhancepent agent), buc%]?plfp and

suppresirteds Becaisaiof pase phednpistralins g d SEaspsctive fivexbigpationt

adm,pistration. Enteric-coated oral tablets may also
be used to enhance bioavailability and stability 5 of
10he conpBopuyaktbrplannacatical camposivbnsepepidingtp deinsppent

The.nmost eff.ective do k|

oG LRt RE% e b ble AHREDHEMB b acs

vel hecodding tvahsresdnt tnyerdfonds prefesably mixel evijhat ihemace@cally

dosage fornms are paysticul arl referre because. of

s Bekop ARG feeBRAITHO ST B bR Rp e e BT ng

pat k@RiquéePlodaisfdose. 1R cARicPHRAP &ke atwie variety of forms depending
har maceuti cal conpositions according to the present

1¥ nv enthedirm af prapsatinaisericed) fpyadstipigeatiofes- &ndightr reFenisral. In
or ) COF . r
L e T e S R
ac c ehraptartical muddéy macbowsdd-nGhusofor Gavid wrdl ppepprations such as
pharmaceutical . [ . i . .
oo S5t S AP QIS Tt EFAR G AuREEUE o woter
depehydolsgilt mlathotshAf@ring afenpy; ppacredtives cdesing egenfsgnd the like
dmnistratiqn, e.g.,,.oral .or parenteral.
27 opy hgehdphatidlint edors i 0ok Foner s bl psulss and for
- f or RlidRYp@itiond sudhal slpposifaiesmoitiblé @aliersrasi alditivgs ineluding
used. Thus, for liquid oral pre ar.tatli ons sugh ags .
sus PaiEremizar eaTigiy Wk, &f5pth TORLIOL SIS BP LA gL
and gasigid EMESadinehdétis NEbN@hR! bind @, Ve iSgrat@igl sents and the like

- al cohol s, “fl avori gg agents, preservatjves, col oring X '
agemas ba Heed; HEdesirRd thayahigly opeanselemay-hy crlefiq-epajs fpr sustained

2? re pe%a@% ngg’émﬁy& {écﬁﬁ%ﬁg.“ 6L Soe of MbEd e CRRRUNES sig@Rthntly
or Sol1 prepar atl NS such as supposi tories,
sui fmgmcethe hroavaiabilun df thel dompuwds inrfb¢ patieny st ar ches,
sugar cagriers h . d : i &l t ;
and rel at & Cpaaegn}errl‘;'le%?ng?uq%long,%é Oitfier \Hﬁ%@ﬁatﬂ?’ com{pﬁ& SPefie water or
- aqueous sodium chloride solution, though other ingredients, including those that aid
7 dispersion, also may be included. Where sterile water is to be used and maintained
30  as sterile, the compositions and carriers must also be sterilized. Injectable
suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. ,
Liposomal suspensions (including liposomes targeted to viral antigens) may _

also be prepared by conventional methods to produce pharmaceutically acceptable
: : , 20 . '



di l uents, granul ating agents, |ubricants, binders,

di sintegrating agents and the like may be used. If
desired, the tablets or capsul es nay be
We(f]&:ﬁ;/hs%ﬁoat ed for sustained 25 rel ease by 311@1%’@595/037470
techniques. The use of these dosage forns may

sig .

commBuisEE e OPAE kiR Bl APIANEAR ek hulboddiS acy

f or nuklzbsidesor phdsphata esiérenrodnig formsofthé yuademnide csepounds
sterile.water or ueous sodi um chl ori de sol ution,

t hoAJPPIiR ﬁ’FﬁﬁqS%rgi ¥YREOD- i el udi ng t hose that aid

di sper si @Radd@iEn chByRRdE Aebidigdo théhedsentShwhtibecandieer

is to be used and maintai ned, 30 as sterile, the |
Sonresiistensd ingrambingtion oF alioradipn W8 g er wergantiyizdqnti-HBY,
| N SRR IHSRERS] QBSLIRYiaRleSs IR RIRPAMEbonifdulllo? the
case appropriate Tiquid carriers, suspending agents
and présentinteatiom y Cereaie cqphoyads. actdrpia s tniie pese arvshitmsmay be

N AL

pharpaesihventibl Yy sdadpg the reetabdBsm, cEbABNVAHGBRHOIon of other
PCT/ US2006/ 037470 , carriers.. Thi. y .be R riate
Dor cPREOTE AL gk 44 e R TopEs gy RERS

nucl eosi des or phosphate ester prodrug forns of the

nucl eosi de conpounds ., according to the present
i nvdrftmiipatignendiematan TeFA¥unds according to the

present iy e eMbE&heRE fo? tRAHHafthent, SR1EBktbA prevention and/or
conbi nation or alternation with one or nore

ant ippephalaxisaf viralgaiotions thejactiyepoppon ik @i desyative At jalt can be
lk%aCtag:{n'f'.tﬂter@@ éo%bﬁ%@h%gﬁ%aﬂgﬁ%mgﬁﬂ&%ﬂ irdl o dnl € ooneral,
en I on. t he

pres T nven rtain conpounds accordingto tt
pr ese pembinatentthempyyetfedive defapaatfitweof woreagtrin ek adminitered

bi ol ogi.cal .acti it f certain agen according to .
the BEEaER Juie liion Batelig Hhe FapkBs el aeentis

cat &E@lri]ﬂiﬁﬂ’e@ seﬂang.g Thy _&tﬁda@d’lwglfc}epéﬂﬁaﬁl_ abi@'pﬁ@ﬂ'gﬁgﬁfbﬂoﬂﬂﬂi

as such, are co-adm nistere or this intende oy -

ef f g¥rotionytss Rhthe et “altas et fﬂﬁﬁ?ﬁﬁ%@ﬁ&@ e et fhe art
BN agk BB notddDthat (MRade RALERAL alsd v Rith i kevaR Tt WEME béMi¥ition to
and/or = prophylaxis of viral infection, the active -
“conpsaheriged. l%t/@ tade further wederood dpat Toray particnlar subject, specific

admi i ' ' i i i t

LSS RO LU 40 ka0 Bbbitne o o

t heradpyiduad heaiamidiibe profagiens! idsmee of thernsrsen adaiisieripger

| adms{l]ie%\tri%lgg)e ; E@a%{oa om%rcgﬁ 0 o ng al ternation
thera%y, an effective

osage of each agent is ‘
2admi ni’ st Bloatimitmeieabdyles dTentidios agentshbi cad bp @srd innombination

i MR T RTINS T
i n thevardanciclovir (GCV or DHPG) and its prodrugs {e.g. valyl-ganciclovir), E-5-
(2-bromovinyl)-2'-deoxyuridine (BVDU), (E)-5-vinyl-1-8-D-arabonosyluracil

(Varal)), (E)-5-(2-bromovinyl)-1-8-D-arabinosyluracil (BV-aral), 1-(2-deoxy-2-
30 fluoro-B-D-arabinosyl)-5-iodocytosine (D-FIAC), 1-(2-deoxy-2-fluoro-8-L-
arabinosyl)-5-methyluracil (L-FMAU), (5)-9-(3-hydroxy-2-
. phosphonylmethoxypropyl)adenine [{S)-HPMPA], (5)-9-(3-hydroxy-2-
phosphonylmethoxypropyl)-2,6-diaminopurine [{S)-HPMPDAP], (5)-1-(3-hydroxy-

2-phosphonyl-methoxypropyl)cytosine [(S)-HPMPC, or cidoﬁvir], and (2 §,48)-1- -
‘ 21



20 It is to be noted that dosage values wll also

vary with the severity of the condition to be

alleviated. It is to be further understood that for

any particular subject, specific dosage reginens and

schedul es shoul d be adjusted over tinme according to

the individual need and the professional judgnment of
[2-thydropemestin)-httdiondlst-éilgodruracgd i€ FludENNGTE eetecavir, interferon-q,

n

pe@%@dq t§rtfcrr lxg%%lﬁ{tlz?hbg Tﬁgeq}r%!?;(b{ h%?édr%éﬁb&‘?@r its r&%m% and
adftf@wb m@@m\ﬂubwa th cemease Orpovan dsoroivase ) losiede, Iﬁai‘eea,rLema.
Nofvgrlc,] %:(Iysgl iz RF% Xm?ac%a':c} 1?091 gEQIF%s%%?%\grse transer(xptase inthibitors
(; Rt\ss{a'imr- Yahed b niamppe)E- 5-

(2- br onovi nyI )-2' -deoxyuridi ne (BVDU),

(E) n D- ar abonbsyl ur acj | Varal), . .

(E) th}teﬁn%llh%\% %ﬁyiea{?f?agg\%{ag?%ﬁs H‘&é nLaPF é‘L&#‘% in combination with -

the cBVWpa@ndsTdijclosdd le2eid em)uyle DuBdde not limited to, the (-}-enantiomer of 2-
fl - D- bi 5- i gdacyt osi _ | AC) ,

hy o D P S g B G R PP o2

h*vd(rdza bAALD 5 - (ol n9~y( BL Py e 3TC); carbovir, acyclovir, interferon,

fam?g ovghon lﬁ‘%ﬁ% ha gﬁﬁ%b&a]g rj)|~[<[}SAL(ax?c§ ﬂPINPA]

phosphonyl nmet hoxypropyl ) - 2, 6- di am nopuri ne
[ (S)- HPMPDAP] ,  (S) - 1- ( Sphxsrans
2- phosphonyl - net hoxypropyl)cyt osi ne [(S)-HPMPC, or
cidofivir], and g2 S 45)-1 21

Exangl¢ hyRrepsegtien ohA FiﬁhB‘i‘éﬁMM%ﬁ 4-yl]-5-iodouracil
(L-5-1o0ddU). FTC, entecavir, interferon-a, pegel ated

'Lgtcﬁ-gj %}9{?13 m da’w Lilél ]l)ﬁlrg}gartlt% da(:t?o-rr%b toL]ﬂera Qerm Itﬁods %%murangE’ et gl

J Mech byt 19PS, 4@%&1@9@&@ 1d Ghiuk iH: &gl uFMetf cﬁéamezaﬂl}n% HEISels25).
Kal etra, Lexi va Norvi r Reyat az, Aptivus and

el OB BRI DU S PR PLE

Furt her nonl | m t| ng exarrpl es of antiviral agents that
C armoesolisiesl of ﬂ@&ﬁ@iyﬁﬂimt@&e\(\d afhol b By r R O RUS: added

_ dn’n %gggé%? oaa%&l A !vng_) at g @C andut the %gu?tmrg,%to ultiz)rmstsi%redt a? rootm ©
temﬂ‘&:ﬁiﬂl{r@ &yrxggr %tdAc?(ﬁ 05?@) Ek%ﬁ@é‘d%/;ﬁi@ B utiMiI-]): whsid Q%@ thbked b
. )= ’. e (-)-enanti oner

dﬂe‘ﬁ@%ﬁe %%rﬁ?%‘ﬁ%ﬂ is s‘ia@evf‘v‘éé? fynesy Pl)ffeﬁfeémas% BTRTUET ARerepiducy co-

evapOBEdIGMiH toludG)C xPViniL) it er feron,  fanticlovir,
penci cl ovir, AZT, DD, DDC, L- (-)- FMAU, and D4T.
EXAVMPLES Exanple 1. Preparation of
4' -C-ethynylthvm dine. 4'-C Ethynylthymdine is
prepared according to literature nethods. (Nomura, M
et all JMed. Chem 1999, 42, 2901-2908; and Chrui,
H et al. J. Med. Chem 2000, 43, 4516-4525).
Exanpl e 2. Preparation of
4' -C-ethynyl -S -0-(di net hoxytrityl)thym di ne (10,
FIG 2). To a solution of 4'-Cethynylthym dine (1
mmol) in pyridine (10 m) is added
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di met hoxytrityl chloride (1.2 nmmol) at 0 C and the
resulting solution is stirred at room tenperature
for 3 h. EtOAc (100 nL) is added and the solution is

%g@% o< (Wlth water and dried (Na2SO4). Sol vg Gﬁzﬁéz%oaos'mo

A0ed to dryness under reduced pressure.

5 ST A o o

si | i gige ged- e@mmmm@wtﬁw(m i

met hyl ene chloride) to give
4' - C- et hynyl -5’ O(dlrrethoxytrltyl)thymdlne(10)

Ex af@iﬁnﬁe 3 P?ﬁ&%ﬁ&‘dﬂf £20C-ethynyl-5'-O- d1methoxytr1tyl)~2 3.
4' - C et hyngﬂlﬂ-d idl net hoxy r| t)rl § , 3
anhyanhydrat 1(3(11@((1 1FIGE)G 2). To a sol ut i on of 10

§ rl' g?ﬁ;/l) am n%ﬁ%%xnfwg%#“ﬁg %Qﬁg@fé{x{%ﬁlyﬁ% e(%?or | 3’“3 added

(1. met[p]ajmrm{di niend uieﬂian@nifdnsyl cllbiide @ @ mnol) endrthe solution is

i AR PO Jei NG B ok sl o s
Sol wesshed ®ith @aRy,Q8d aﬁai (Nagsm@ Solkeat is Sexﬂ,&red sd ik vt s
anhydrous tetr ahydr

THE, 2
01 seien b aberdes SRR b JEAAA T eTy e Bigrys added
sol uspgn3 hﬁncﬂ}eﬁdl%%eefés{lﬂﬁrﬁ_s%ﬁﬁ?m isRAusQl it 163:9 TH% solution is

diluted wth and washed with brine.

Or gahlutedsothEOdv (5@ oy ra@blwaqhméwgbbm% AU SEi spbifionjigdried

"31@%@2?%& négggg% &%ﬁ@é@@%ﬁﬁg r@ﬁﬁ%ﬁa b{ 818kl column

c hI ahicobeto graphy (2% MeOH onpetptind dhloride} & ﬁﬂﬂd@bc&nmund 11
_ 1Pr eparati on of _
2 -C-ethynyl -5 - O (di net hoxytrityl)-3' -azido-3' >
deowdamm 4i PecpationtiN8 C-éthyld)-0- (Enmaﬂmywttyma'-mﬁdo-s' '
1 nunolc#éeazdry ( O mL) is added NaN3 (3
oxythymy xtireXe ekirred at 100 C for 16h.

: Sol vent 1% a8%RIEeH af £ (1 BmeblYRLSFDMIN@D mIAQs AdRidEi BRN; (3 mmol)

pressure. The residue is co-evaporated with tol uene

( 2 me thermixtuzgiig spued 46180 °6yforsh6ih| ealvgel|is expemied o dryness under
-et g%%y} éi' (—%@ %g? lﬁ%mxyt |t£}ﬁ gec' 51)51121%8(2%? oxy

t hy pudiingby dfca gei'ba)]mn cwgwpﬁ}’ (#-FPaFdhom hgfanes) to afford

35 o B s iRyt B e yhldine (2] Rervy)

4' - C-ethynyl -5" - O (di met hoxytrityl)-3'-azido-3'-

deoxythym di pe (12; X= 3 ) .i.n sol

To6 Pl obeab ot g Frs by hele R e (s, X1,

28L) pig. 8)irred at roomtenperature for 3h and -

neutrallzed
A solution of 4'-C-ethynyl-5'- O—(dJmethoxymtyl)—3'-az1do—3'

deoxythymidine (12, X=N3) (1mmol) in a solution of 1% trifluoroacetic acid in
methylene chloride (20 mL) is stirred at room temperature for 3h and neutralized

- with ammonium hydroxide. Solvent is evaporated to dryness under reduced pressure
30 and the residue is purified by silica gel column chromatography (2-5% MeOH in
methylene chloride) to give 4'-C-ethynyl-AZT (Ia, X=Na).
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wi t h ammoni um hydr oxi de. Solvent is evaporated to
dryness under reduced pressure 30 and the residue is
purified by silica gel colum chromatography (2-5%
nmet hyl ene chloride) to give 4'-C-et
%m’@ﬂ& 23 WD 2007/ 038507 PCT/ US2006/ o5 rReRs RS0
l e 6. Preparation of

saplng Peepacstien Hhél-hosthyritoy O (dmethoggigylys -fluoro-3'-
deo}%ﬁ%ﬂ‘ﬁﬁe 61&2}(—13(-15(; Ej G )2) | Snggeéol ution of
t et r abut ﬁbairsnbmounﬂl'lﬁbmn@é) 1(\115@51\41":{19(@))15 aded t he

m xt ti r re .
ev aﬁ%ﬁ: EP%’ ,%Jémgde ﬁ%é@ Hgll %E’%’ e.% ﬁtﬁ%d at 100 °C
533 |f6ibﬂ%hlf Sol('-jiﬁ@%hs ey?pﬁleﬂtt& drbesl‘s hﬂﬂ@&btﬁﬂai ﬁr%ss&reZq'rl]lB kgsidue is co-.
and. purifie silica col uam nat ogr ap
(20° es—w@mh iene i ad oLy Gk pigied B siioa saofny

4" - Cridhiax ? (26350% EtOAc in hexanes) to afford 4'-C-ethynyl-5"-O-
(di net hoxytr| | uoro- 3' - deox th)i: m di ne (12

X= F)(dnnpthogztmﬂ] a ﬂ?uorcpﬁ e‘i?a?tiféﬁmﬁil@ﬂl X=

4' -C-ethynyl -3"-fluoro-3"-deoxythym dine (la, X=F,

FIG 2). A soI ution of

10' - Exetipjay| Phipabrtia ofgt-Roothymsil3{Ayod-3'tdeonytby@idine (Ia, X=F,
deo?‘{? ¥m dine (12, X=F) (lnunol) in a solution of 1%
tri OOacetlc acid in nethylene chloride (20 nli)

is sti rh r @LdsoaiuthﬁﬁLC%ﬂ@ﬁydlaT@ -@lithaho3hritgl)'-feotor3dl i zed

15 wit n Sol yent t

e R TR W R e s T

pur &ﬂéﬂ%ﬁfer@éhﬁ»hﬁb ¢ ﬁﬁ} isGRsHT r&dH Ebﬁﬁiﬁ%&@ B8 (aAd Bd@tralized

MeOH in nethylene chloride) to give 4'-Cethynyl -FLT

_ 1§| a,witkeymonigrn hyfowidactqlvant 1 emmgt%%@démss e Ilvéliq% gressure
l; t in

“Gg?p@résléﬁ% + &Wsﬂﬁg g coilﬂa% ch&amatag[%ﬂy{tz% SO

mcrop s infected "wt
(] I mﬂgﬂmlchlonﬁeﬁowe%ﬁ}etml bR (JanKetd-ed MT 4 ceI l's
are added to-the mcroplate such that the nunber of
cells in, each well becones 10,000. The cells are
cul tAmtisHmtAcﬁﬁtsz for five days. MIT (20 L, 7.5 nmg/nl)
ded t and t cells are further
2 Sreiled, wﬁ%{ﬁn %&E‘ﬁ@ﬁfed medi um (120 L)
is sanplaagst agad (MoTut)as aiiad é9os el biiGoplate. MT-4 cells infected
(i sopropanol containing 4% Triton X- 100_. and O.

HCI )wmh 48 6 straing FOGSEGIRse and pen-nfsetedy M Trsocdls Plierag‘éPd to the
Itaférs gl% e n%g&'bﬁ 'c§]]sCH1 28l W thecdi€s 10,000. The cells are

absor ce at nm o e solution i s measured.
Si ncmlturema; 3318€0fob fime dayis s MO, Biabg/tod) it hdded tmepeh well, and
f I ]
28" W Ahe, el MRS d BL IS The cuttured medium (120 L) is
sampled, and MTT terminating solution (isopropanel containing 4% Triton X-100

and 0.04N HCI) is added to the sample. The mixture is stirred to form formazane,

which is dissolved. The absorbance at 540 nm of the solution is measured. Since
the absorbance is proportional to the number of viable cells, the test agent

30  concentration at which a half value of the absorbance is measured in a test nsing
infected MT-4 cells represents ECsp, whereas the test agent concentration at which a
half value of the absorbance is measured in 2 test using non-infected MT-4 cells

- represents CCso.
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30 concentration at which a half value of the
absorbance is neasured in a test using infected MI-4
cells represents EC50, whereas the test agent

v&@%%?@stsgogt' on at which a half value of the ? %20(&?]037470-

Sor'bance is nmeasured in a test using non-in
MI-4 cells represents CC50. 24 WD 2007/ 038507
PCT/ US2006/ 037470 - Exanpl e 9. MAG@ Assay Usi ng HelLa

CD4/ 1€ aMAGT BedalyUs GEDY/TATBtR-GRAlCcaR! | S
are added_ to 96 wells such that the number of cells

in each welp %@m@e@ﬁﬁﬁﬁ@rﬂfﬁ@ﬂﬂmﬁﬁﬂ@ls spefethat the number of
cul tddfiemnBg \;Jgﬁ 153 Og@godﬁ(ﬁ% 1282%our, e h@/@ £HaluESE removed, and

agent (100 L) 1s a : vari ety of strains
Gwi |adliktaddésh ageW’ (100 nuligyisaddéds t Anmarietyt of TV stfdi@l'\?wlll‘}/lstram WT,

7o by e aman il KA S B sieh oo 50

f or HADLY ufeSddet) enc ik kslisth &furthéncatiurb® Forf4gtRurl Nk 88lls are
usi PBS containing 1% fornal.dehyde and 0.2%

gl utthied foy Sy gunutes ysing R%G@F%%ﬁ% prEnalgedy gt (i t h

PBS rﬁ‘hﬁﬁr@lﬁeﬂjdgeﬂﬂef 8 6k beils %fee.vélsﬂecﬁﬁrﬁi ped ﬂ%é $m8s, the cells are
for one hour, and the nunber of

119| u stained WAl ® el 25Gal 3&@#‘-\6 mr,l angl theammbe ol hipetaipingd cells of
tr a%ﬁ&'ﬂ @éi 9 @oﬁft&f u@c%@{éﬁﬁ ﬁ)ﬁ‘g%ﬁa@ ‘Eﬁﬁr& %p‘r T'[‘gcet@]ét agent

concentration at W stal ne eases
to @ﬁmmm@wmhﬂmm@medmm dwrpasas to HChend ﬁ@%&n:ﬁmqnber

res ive dranner m L ar t hat.. e
{ he TPeHER Hie B HCOt ompeste ™ Lot Sgf bR Giprcyta n
He L aheQ4 T ddRrddet getoricitg & 1héhsured.5y éetaf FHBY OBV L VR bta-Gal cells.
1E><anpl e 10. Anti-HBV AD38 Assay A Hep&-- AD38 cel |

ne is established in a culture nedi umt hat
. CONN©tSABY F/ 12, 10% fetal bovine serum 100

UL / 100 g/ of 20 penicillin/streptonycin, 50
gg/ Mxaregicady AH-HBVARIB@ssaYet r acycl i ne, and 200

p. g/ n Cﬁ]}ﬁcgdﬁh 1€ PSS a1 TRAL URHIREaliRE ¢ ? ﬁﬁ\ﬁ%@@%ﬁt comprised

cell line nprises RPM - 1640, 10% oVl ne
ser BWMEMIGOF/I 210 fetal DOvins sAcym.00 1U/mL / 100 pg/mL of

2B oSS ESBLATYE L D BReART SPORTE D A0
ar e pgnlf Gl HViBe gedayapdtatre fould Bepdi? s ADBRecl] Eﬂsaqmpnses RPMI-

A R A—

0 pt 6¢ ﬁé/ﬁﬁﬂfmt’cml A0 Qua/rl. GUES - (()tﬁ@pﬂnateﬁals ut:lhzed for this assay

Bi odY et ey Phcrghah DERTGLFOAF UGN WACPER el ples, Dieasy

2§ APDJS tigte Bit QM8 ®IAvaé 59 Qac%@ﬁi%ﬂﬁﬁkﬁ ®AiGfolHp optical 96 well
reaction plates (Applied Biosystems), Micro amp optical caps (Applied Biosystems),
Tagman Universal PCR Master Mix (Appﬁed Biosystems), 7700 Ssquence detector
(Applied Biosystems), and primer and probe for HBV DNA: 1125nM forward
primer (primer 1), GGA CCC CTG CTC GTG TTA CA; 1125 nM reverse primer

30 (primer 2), GAG AGA AGT CCA CCA CGA GTC TAG A; and 250 nM probe,
FAM-TGT TGA CAA GAA TCC TCA CAA TAC CAC.

Methodology
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(Applied Biosystens), and priner and probe for HBV
DNA: 1125 nMforward prinmer (prinmer 1), GGA CCC CTG
CTC GIG TTA CA; 1125 nMreverse primer 30 (primer 2),

GT CCA CCA CGA GTC TAG A and 250
“%@%@5 GA CAA GAA TCC TCA CAA TAC CAC. Met %9&”’3”70

25 WO 20 03850 PCT/. U 037 0 Cel |

Vells of léég%ez‘{ el 5 Joath é’r‘ &l e %%%e%ﬁf‘i)(;\\ﬁi‘ fheppropriate
apprAREidife-a R bs 61K ﬁélcbﬁs/wayqﬁa as ipubatddddt 37 °C with 5% CO,.
cells/well “and are incubated at 37 C with 5% C02

Af t d¥itep 2 dayssthe shRerrAtanG s ety Temorssh @¥LIPbF Gell lapgsiewashed with
and PtﬂgearﬁﬁF Euﬂs@cﬁ)@ﬁmﬂg dl%n Yisk e(ﬁl%mﬁtr@ without test
subsequentTy re W th assay madl umw th or

i t lsompotrds in 4 apprepdatedaoimt (auchap p? sl ¢ran e deseoesponse with a

(o Rl vy LSRR eE BP0 alblfofty, £8H 8o Bowed o
duplgtfptr 5 rieRé H@ys al[’lQV]ﬁ(IJH AWRH 7L B anHuAVBfs@FerPatdM Bch as 180 pL,
days, in which day 7, an amount of super nat ant,

suc s epdleaigiband store%m@map@@pwe gordaingr{yush as in ahijue rack included in

app

PO REEekRs6 ARLEIGSIG LAY RoniBof it @Blending yon

10r mdwotinet emptthabiirastice ptep titnde ppnﬁm‘nm inmhedittely cwat sootetime

the xtraactlon step is to be perforned i medi ately or
Hefite afterwards. Extraction of viral HB VDNA

f r om cel Extaiepedk aﬁﬁmﬂHBmAWdiaupmamﬁa fThe epernatant

col | ect.ed td 7 are e awed, or. used as | ,
Py oot A by T i o R TRy A oA LIIF B K/Bier
C OMAITILS@Srkidig Rblufbn, RiedoRasRedS ADGS bdidthaso K BdfiReil dSBuffer
ATL, is.transferred on the top of the supernatant

15 anpiTesis irppeeredastha fop qfﬁ%ﬂ@@@ﬁfé@ saggplgs-nd Hesgbsypre then sealed
r epga Bickeli ‘By ?Jp%ét@c{‘ invefdfon! BRE LS %e%ﬁ@eﬁtﬁﬁ%éﬂ fuaags 9000 Tpm, in
up to 3000 rpm 1n order to collect an ution
f r omdetiie ceag:é anyvolwiongfrasn thetvemess wbish lage subssquently used and referred
r ef S
L6150 o oo PR Ul o8¢ TS s, ot i
C entenitdd fiugethpup 3000 ﬁ:&ﬂ@gahp nT:am‘h mmﬂls isedddd Sl ef Buffer AL/E.
adde Buffer AL/ E. 0 The_.tubes are seal ed

2%me§£ﬁe B‘%s%agasqa Z0f%dnaced iy Bl skakgR Visaorsty o @an
ap pﬁ@%ﬂrﬁie@aﬁﬁﬁ%ﬁﬁr@é (shé]if% (s éBéBnc&? and Bhe 96569 B Shen RBEifuged
the tubes are then centrif Ng to 3000 rpm At :

t hi 8P {9o10QP mmeAm@e@ynt%e BNsesy qa§135¢ aokgeden wppf QlAvac 96
u try
Sy o908 TRy e F R il W e o
i s ‘gepidsiapbed fon aapmrgmatgmomﬁhme of\n gingwnt ofipuiter AW1
no f r C
ool BloBE 7l 20 S ) S
appropriate amount of time (such as about 1 mmute) To the wells is added an

amount of Buffer AW2 (such as 500 pl.), and vacuum is applied again for an
amount of time (such as 1 minute). The solution contents in the wells is then
agitated, and then vacuum is appﬁed a_gaiﬁ for an amount of time (such as 10

30 minutes). The DNA is cluted by adding pre—heéted.Buffer AE to each well and
subsequently adding vacuum.

Real time PCR.
Real time PCR. It is necessary to prepare suﬂic:ent HBYV primers and probe

solution for 200 wells (total 1500uL) by employing the following solution that
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appropriate anmount of time (such as about 1 minute).
To the wells is added an anount of Buffer AW (such
as 500 L), and vacuumis applied again for an anount

“giwmb%% dgsuch as 1 nminute). The sol ution conﬁ@ﬂhgomfmnm
e vvelfs is then agltated and then vacuumis

PP A ARl AT D A s

Buf ffee wakert & 1£asdmaMShryampfrlep&‘ﬂla$eﬁiamnt dryovautiof maction mixfure
R

Vo S b tien PhivGra e s Mt Ty sttt

f or 280 Quoledst fred vatea | ToldabR k11 by a6l calydggell Raction plate is added
followi ng solution that 26 WO 2007/ 038507

PCTAUSPIOBTEBTATE! ot GRfrRPasmigEe g BF VP Nfdfory sachggmple.
gM qfy,e Weﬁlg%re c6 er&pwﬁl%ﬁ{capéaﬁg 8nd BedHhE) SBREntriflo8E for the

water. It 1s also necessary to prepare a sufficient
ano@ppropfiate amewund of tme.nTha plpte is placed i g ﬁ?ﬂﬁﬁ%;detectﬁf {(suchasa

U
B e R e e R L
-an egting &lscBCiedir2s mﬁadlhe arrchihe isestdred antﬂﬁtbr 5 certuin period of

1B RS RSl aEt andyRaieRBR i iy B i Fal hen ot

opt |c§1@bmgﬂps and then they are centrlfuged for the
appropriate amount of time. The plate is placed in a
sequence detector (such as a 7700 Sequence

det gghfhle 124 IStdt6RGH Skay S sel ected for FAM and
the vol urr% sett){h? I'S g}te ecjt'ed for 25 1L. The

machi ne Hep6? fivendB P Grewpatiy) auk CEV{Lpaphesatifcet gines are

. : | ,
TR St S A SR S g il
11, %p&éye&&h&ﬂmmﬂ%%dﬁ%&pﬂ@oﬁmw@ aﬁ@)l@itﬁl/mL/ 100

Cot BT RGOSR Bl nld QB obifpries

ex aim’lhﬁ, 1&4b,e10%1fdtal bevineshramf and 10D &Ule pIRD gL offi ne
conpri M 10%fetal bovine serum and 100 | U nL
/ 186‘“‘@&/ P8 YBni ci | 1in/streptonycin. The assay
opedia for BxPC3 and CEM conprises RPM - 1640, 10%

fetal bovine serum and 100 |Upl / 100 gg/nl of
penlﬂ@lﬂfq Plogxt PBpESHY Of AX dyee fibtioswrir seded e arrlg af @ 8¢-well

B e
wel Hdrygl® mledluﬂnrmn]y&) emyroéissayd togdetampine the minimum absorbance values
' and & “cells + medium only” confrol is used for the maximum absorbance value. A
25  solvent control is also used if the drug is dissolved in DMSO. The cells are counted
and resuspended in the appropriate assay medium. It is noted that the cells should
be added at 2000 cells per well. New cell suspensions are added to each well and
the plate fs incubated at 37 °C with 5% CO; for 8 days. After 8 days of incubation,
MTS dye is added to each well and the plate is incubated for 2 hours at 37 °C with
30 5% CO,. The plates are then read using an ELISA plate reader at a wavelength of
490 nm. The absorbance of the medium-only control wells is caleulated. The 50%
inhibition value (CCsp) is determined by comparing the absorbance in the no-drug

cell control wells with the absorbance in wells containing cells and test drug,
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drug” (mediumonly) control is used to determ ne the
m ni mum absor bance values and a "cells. +nmedi um only"
control is used for the maxi num absorbance val ue. A
25 solvent control is also used if the drug is
di ssolved in DMSO. The cells are counted and
resuspended in the appropriate assay nedium It is
noted that the cells should be added at 2000 cells
pE CcusiM: New cell suspensions are added to each wel |
and the plate is incubated at 37 Cwith 5% CO2 for 8
days. After 8 days of incubation, MIS dye is added
t 0 each avepbundrompistngnl RDeand $-li-newbdietd afphsirmacdniealls

O 5%
el ki ees it e S AT En it Frara e
nm The absorbance of the nmediumonly control wells
is calculated. The 50% inhibition value (CC50) is
determ ned by _conparing the absorbance |¥|the no- dr ug
cell control NW th the absorbana wel | s
containing cel |l and test drug. 27 E AIM 1. A
conpound cofprisithg @ (3-D and*{gifinu eogi de or a

phar maceuti cgfll y;/ acceptabl e sal At hereof, having a

structure defi by formula (I by forml a (rry:
X X \NANRRNORZZNNY R33R R RL (I) (Il)
wherein: X is hydrogen, F, d, Br, I, , NHR',

NR'R5, NHOH, NHOR', "NHNH2, NRANH2, NH , SH, SR',

S(C»bﬂwwﬁCR OR', N3, CN, or CF3, Y is hydrogen, F

NR: NE|r2’ x; I{?H #&I}géen N_B‘lBr Bk §(4 4@*@% W NHNHQ,

CF3, hyd NB@IHBN%WHR rBHHR', (@k)»Rf1 SHAIOQR/, Ny 6§t @rthb ed

or uns u?sgﬂng@fﬂ Fe@hm 1, NIOPUHRNARMY, RHOSL NiTdRe NI,

bstitute t § bsti t uf ed
nsubat t BTGNS STy SRRO PR beY it ed or

unsubst i t wi&eg@tdiyl weihyl, Bbtﬁo%glﬁrshgstxtu%adrﬁns%ut@%th Ly,
OC( O R4, OP"o " MKRYRS~ 03v] R% OCH2P" 0 R
OP( O) ((OQ) APHanpHEy ybstited %R&SU Yoy, oggrey yep! sl or

unsubstituted 2-bromovinyl, optlonally substltuted or unsubstituted ethynyl;

RlisFor Ns;

R%is OH, OR*, OC(O)R?, OP,0; M,R* RSZ, P,0;,M,R*R°,,

OCH,P, 05, M,R*,R’,, OP(O)OQ)(NHR"),, SH, SR*, S(0),R", SC(O)R4
NH,, NHC(O)R", NHR', NR'R’, NHOH, NHOR', NHNH,, NR'NH,,
NHNHR?; '

R?is F, cyano, azido, ethynyl, chlorovinyl, fluorovinyl, alkyl (C,.c), one to three
halogen substituted alkyl (C\), alkenyl (C,.)-or alkynyl (C,.¢)with the
proviso that when R is N3, R? is not hydroxymethyl;

Zis 0, S, CH, or C=CHy;

AisN, CH, or CF; and
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NH2, NHC(O) R4, NHR4, NRAR5, NHOH, NHOR4, NHNH2,

NRANH2, N INHR R3 is F, cyano, azido, ethynyl,

chi orovinyl, fluorovinyl, alkyl (Cl.6), one to three

hal ogen substituted al kyl (C-6), al kenyl (C2-6)-or

al kynyl (C2.6)with the proviso that when R is NB

R3 is not herox methyl; Zis 0, S, CH or C=

is N, CR asiR er thesse oudifferari andse laper ﬂﬂlwé@‘sa)ﬂ%wsrr o ikeny! (€.,

dlfferent aﬁqf?ﬁgmhgmehﬂqtkgjo&&&%ﬁ(c”%ger aIkenyILk
of carbon 1- r

( c7 12) M) lﬁ/ﬁ‘i lgastgne megber S@Jﬁ%e%fé% ?g’iﬂl@? ﬂ‘é’&f%@g Fganﬁ%h éX‘JK
g;ogp g@ﬂ§hﬁhmggfph(ﬂ35 Na', and K ; v has a val ue
0 or r e a
ot her afrd" Wealn@%’?ﬁeﬁgmaf b '%ef aﬁg e aa@% h? gé’f“ and
has a vah:u% vafue Of ©6r 11 hi ahfaﬁe af IV(HD.LE&]fdQIIS M er“Z and OIQ

i n the utu nt. of t itute
nolety .Eﬁgwggéﬁ%aﬂ?$ }ma? mmagghggg?lng of 5O
hydr oxyl , calmmﬁag ofatlvltipkd rantimy, alaylythiaoi anydgmiad, laoeyy, aryloxy, nitro,
aryl oxy, m t r 0 1fon1%ac1 ﬁlélfa%l If)h%#hgmg%ugPh(?SHlllafteaBl?dsphonate

phosphonlc R

hydr oxyal Rryﬂrpxyalldybnya?tmlwl, aldrhdk)hlbﬂoal kyl. 2. The

conmpound of claim 1, wherein the nucleoside is a

4" -C-substituted-3'- fluoro-2', 3" - dldeoxynucle05|de
wher & n t Hie serpsuind efshim | siRreingthe Migkeondsripa drfctsubptituted-3'-

, Cl al Mybeo MBERERDL nhﬁ@osﬂk’%lﬁféﬁi HEsubSitRnt is R®.
- 4' -C-substiituted-3"- azido-2', 3" -di deoxynucl eosi de,

mhereln the substituent is R 4. The conpound of

Cl aiml, whe E&hﬂbuﬁch@f clhsify |1 8Rtdiht Suckoside is a 4'-C-substituted-3'-
C—ethéd% -f 1 uor o- 3' dldeoﬂénugle05|de 5.
The AP émﬁ?Q%W%Pﬁ¢1“haWﬁ@F@th?‘ Sficl eoside is a

4' -C-ethynyl -3 -azido- 2 ,3' - dldeoxynucle05|de. 6.
The conpound of cl 1, rei cleoside is,,
° Somond. of SLEUM b pUstet RS 11t uoro-

conpaﬂmdua&qﬁh&uﬁmi wherein the nucl eoside is a

4' - C-ethynyl -3' -azido- 3'-dcoxythimdine. 8 A

phar maceuti cal conposition conprising a

t her apeut iTbatdnypoehd efctain ¢, varmimbe nupfeoadatio apeiiettlymyt-3'-azido-

any eﬁyﬁﬁﬁ%ﬂﬁu&agmgnd carrier or diluent.

6. The compound of claim 1, wherein the nucleoside is a 4'-C-ethynyl-3'-fluoro-

3'-deoxythymidine.

7. The compound of claim 1, wherein the nucleoside is a 4'-C-ethynyl-3'-azido-

3'-deoxythimidine.

8. A pharmaceutical composition comprising a therapeutically effective amount

of a compound of any of claims 1-7 and carrier or diluent.

9. A pharmaceutical composition comprising a therapeutically effective amount

of a compound of any of claims 1-7 and at least one of other antiviral agents.
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9. A pharmaceutical conposition conprising a
therapeutically effective anount of a conpound of
any of clainms 1-7 and at | east one of other antiviral
agents. 29 10. An internediate of the formula: X Y
~N Pg0O ON~-O R3 OL wherein X is hydrogen, F, d,

Br, |, NH2, NHR, NR R5, NHOH, NHOR, NHNH2, NRNH2,
NHNHR, SH, SR', S(OR, S(0)2R, OH, OR, N3, CN, or
CF3, 10Y i salperegRik offthe Glmuldr, 1, NH2, NHR, NRR5,

NHOH, NHOR , NHNH2, NRANH2, NHN
S(O 2R, OH OR, NB CN, CF3 ydr oxynet hyl , net hyl,
optlonally substituted or uns Ntuted et hyl,
optional l'y substituted or -unsu sgﬂ&uted Vi nyl ,

t@ut ed
2-bronovinyl, optionally s jit/uted or unsubstituted
et hynyl; R3 is F, cyano, azidé—~ethynyl, chlorovinyl,
fl uor ovigiylkin al kyl - (C1-6), one to three hal ogen

substituted al kyl (C7.6 al kenyl or alkn

COTE) Wt et R b o e Tk R R t.

nolt hydr OWMMQWHNHM ,ISH, SRNF@NRY BIOVR', @I@@R4n193, QNDGHLF,

sel ecte om t u {, D

i et novyt PTG TRl B ity R P S Niows ey

Igr oup; ?Em}RNaQCMMMf SHI $IE, S@nk’, S@O)m“f(ﬂarm}’fm?cw arFe
ower a 0 acyl.

carbon 1- P dr(oﬁrwhyé C‘%&g{yé’)of’l(%“ra}{%su%f ky% ({r@“?sf%tftﬁ%eél?yé’i n

t he substi dpuam:tly afbstithied aruinslbsﬂtutb@dnﬁmpﬁbgally subsithied bred

from the Qm % t1t 8 E%{‘O%OIVIFI Optlolaéﬂlgf ﬁ@g}{ uted%lplltlr]rglgnstimted ethynyl;

al kyl am no,
cyano, Bﬁlisﬁ?owauo,andrd ethgull fcéloeowmh@swhmyl,caﬂafé(c‘dﬁ) one to three

h h t 0or rine
gngs ﬁalaogl H?BE&SS%?&H%&H%’I Q:yg)r ?or tq% pr %lﬁ% ?(@gnwglfth
an inter nmmoéh&bfﬂh@i lél ipNL @ iswet lodroawngikilses:  (a)
sel ectiy F’E I h?&lgiﬁ ‘fa}dt&gng:’%%up sgéctu pﬁ‘ghl fhe %Fogf) @&'Isfsﬁ'r% of trityl,

group, orm a
‘ dlmethoxytrityl and t-butyl- sﬂyl

, SH, SR4, S(OR',
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wherein Pg is selected fromthe group consisting of
trityl, dinmethoxytrityl, and t-butyl-silyl; (b):
activating a 3'-OH'with |leaving group, L, to forma
3'-OL group; (c): reacting a 3'-C with a hydroxide
base in order to convert the 3'-C position froma
rlbo- to a xylo-configuration; (d): activating a

Vi onfi guration V\Athaleawng
group, ?‘él{ég”%oééﬂpéanai% QL group. X X X N HOY

tj ~ N YR{ pud B ar¢ thiespmpgodifirent ey arplpgrenstiol (CR3) lwenalk@lyl (Caa);
Lgaglsy#oﬁc%)bmh%myﬂéﬁ )(d#)araﬁcy}d&fj R3 L O.Pg0 - H

ntermedi ate o ormula; X Y Pg0
N O R3wipreindiersulptituxntiod tha jhsiggiehmorty iggelectsd from thegrgup
NHR',  NRR3y, IIW'ET.I% TamMNR aN[anJ)\HﬂBB/ ary@ﬂy nitro,
SR . S(OR S(%zpﬁjh%a oM
hydr ogen, Granogjulfop aciq, S‘ﬂfﬁf-?zphoﬁﬂlﬁm aWPWPhWSPh"”m
NHOR4, NHW@roxyahBﬂ RG> ya NN halodlih1. SR, S(OR,
S(O2R, OH OR, N3, CN, CF3, hydr oxyrret hyl ,
nmet hyl ,. opti onal I y substituted or unsubstitut ed

et hylil. o proesd foyths pf&ﬁdrﬁttohtoﬁﬁh 1ﬁfenmeﬁ&tdeb)§tliaihu1()edihich comprises:
vinyI tlo al | unsubs ed

by bR aistacBten 10 BB ot LR SRS Th i ER A PR
ehdninyg i;s s&&tddﬁ‘mﬁ] the yranposongigting of trigd, hiymahoxytcibdl, andtbutyitsilyl;
i 'uor(%yl ar(}‘gvatmg éﬂﬂH \("%ll fea X)mg gc%cr)]u%, i,oto K“oli]l%%%‘—OL group;

(c): reacting a 3'-C with a hydroxide base in order to convert the 3'-C position from a
ribo- to a xylo-configuration; -

(d): activating a 3'-OH having a xylo-configuration with a leaving group, L, to form a
3'-OL group.

X X
Y. X ‘ Y =N Y4 S
| /1 @ LA (b) | ,Ng
HO 0 N ™o —— PgO o N~ ~p PgO o N™ ~po
R? _ R® R® .

OH OH oL

@ N
PgO N/&

12. An intermediate of formula:

wherein
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hal ogen substituted al kyl (Cl-6), al kenyl (C=6)-or

al kynyl with the proviso that when R is N3, R3 is
. not hydroxynethyl; Pg is a hydroxyl protecting group

sel ected fromthe group consisting oftrityl;

di met hoxytrityl, and t-butyl-silyl; and R and R5 are

the sane or different and are | ower al kyl (C 4),

| oner al kenyl (C24, acyl of carbon 1-17, aryl

(C6_12), or aralkyl (C7_12); wherein the substituent

of the substituted noiety is selected fromthe group

consi st mghyqugmbr @P(E} 1N ReR? alreyd Q’FIUPPNH@RV'T@QNHP
on| C aCI

al koxy, aryl,ox nitr Su
Sl Tate, - PHESERORTTES 5G, S%h%%a%@ ROHGS Ok GV or CFs
hydr oxyaif IKWdrOﬁ@IL Jroxy Bl KNH,, RAG Ian?NHyin NEOR! ANHNH,,
process or4t e ar n n er at
claim12, W%F%% rgéé§§’§5§§t E%véﬂﬁgﬁl’388Ndﬁh
of a 5' - Ohptotwctied nrw@[ episindity smbstutut@l dr @asvbsfigntagireeiyp,
L; to form d nuc eosi d roup;
Fol | owed Byl FFaed MPRLTEAtplaRuERn! SFBhats
nucl eosi demwibtthutRBlIbomodBN; ofitinnadly debstittited olnswdistituted ethynyl;
i nt er megs at.e; N N YN, P \\O
00 NG b Erevafly S, Kt St i i phort ¥ e
sel ect ed ﬂmbgmwman@ndupwb@hél@hmwg_gﬁoadeMﬁﬁg&Nwh&w
~trifluoro %Vﬁ aﬁvhe%Rl%&ng fs% :__gﬂ?lﬂﬁt e, and an

9

unsubst i t onat e; I's a hydroxyl
‘pr ot ect Paiy a@mbgzpd sr@ree@rtg@iomselmt@cﬂ‘eongﬂl@ apurensigriofgiyl,

of trityl ,dlmgﬁ&%ﬂ@@m{m%sﬂ e t-butyl-silyl;

wher ei n Ihe su bstituent o € substituted noi et

y
sel ect eB MaGpie ke sgip pislierpr nd qrfgwer alkyl (C1.), lower fienst o0,
acyl of carbon 1-17, aryl (Ce.12), or aralkyl (Cr.10);

wherein the substituent of the substituted moiety is selected from the group
consisting of hydroxyl, amino, alky]amino,‘arylamino, alkoxy, aryloxy, nitro,
cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, phosphonate,
hydroxyalkyl, alkoxyalkyl, and haloalkyl.

13. A process for the preparation of an intermediate of claim 12, which
comprises:
_(a): activatinga 3-OH ofa 5-O-protected nucleoside with a leaving group, L; to form
a 3-OL-5'-O-protected nucleoside group; followed by
(bj: treating the 3'-0L-5'-O-protected nucleoside with DBU or DBN; in order to

obtain the intermediate;

X X '
Y. Y. X
Il/L\N | | Il/gN | A
Pgo .N’iﬁg ® . pgo N’Lﬁj (b) |
O O PgO N
R
OH OL

wherein L is selected from the group consisting of a sulfonyl, a trifluorosulfonyl, a

substitited sulfonate, and an unsubstituted sulfonate;
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of hydroxyl, am no, al kylam no, arylam no, alkoxy,
aryl oxy, nitro, cyano, sulfonic acid, sulfate,
phosphoni ¢ aci d, phosphate, phosphonate,

hydr oxyal kyl , al koxyal kyl , and hal oal kyl . 14. Use of
a conmpound of any of clains 1-7, or a

phar maceutically acceptable salt thereof, in the
manuf acture of a medi canent for the treatnent of

human j nmunodeficiency virus. 15. Use of a conpound, .
Cof anyhetin e siahudrexyy projspting sEphRSHERd foncthe pup consisting of trityl,
accept abl edigsahéxytrithemeebutylisiyt he manuf acture of a

nedicage t for the treat t of hepatitis B yirus, 33 .

W eregn the substtituent o{ € suggirt]ute moiety % s.electedS from 'Xze group consisting
of hydroxyl, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano,
sulfonic acid, sulfate, phosphonic acid, phosphate, phosphonate,

hiydroxyalkyl, alkoxyalkyl, and haloalkyl.

14. Use of a compound of any of claims 1-7, or a pharmaceutically acceptable salt
" thereof, in the manufacture of a medicament for the treatment of human immunodeficiency

virus:

15. Use of a compound of any of claims 1-7, or a pharmaceutically acceptable salt

thereof, in the manufacture of a medicament for the treatment of hepatitis B virus-
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