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}-3- p ect&eagp% -he é’eplaa etdgtermined by the extent to
amhizhithe ﬁr&)lelis-ly{ desctiRed SgﬂﬁrﬂR)'mfaltoﬁrsldﬂohrﬁn(cIl,eﬁatdls Bxprefdrably
dﬁ?@ég Eéﬂﬁ%&ﬁlvg%&%rei}lreﬁ%rtaﬂg)l(—ly e,_Q?-lne artlg%hrﬂnlc he%atltls B,

Pr@r@ |QU%H? xy) phosphoryl am no] -propionic acid benzyl
ester,
(S)-2-[[(2R, 3S, 4R, 5R) - 5- ( 6- Ami no- puri n-9-yl)-2-azi do-3
, 4-di riydroxy-tetrahydrof uran- 2-yl net hoxy]
-(napmal €n- | -yl oxy)-phosphoryl am no] -propionic
acid nzyl ester,

( S)- 2? é;f”%ﬁ EH?HROﬁeS 5) t fﬁ%ly |s?o cdmpare [he ePflrcgg(f/ang s:Sfety Ot the
t e@muhmfﬂ%ﬁﬁakﬂ\ea% med fibavyrjn witimBpGtIARF@HA in the treatment of
| wrdeﬂg%)agam@aﬂmwbm.a B] Equal RIS 6F AGs (58 Haddnts per

( gfat@em qoRp)FE: reiypg eitheptiegambpinagion o f 4N g Agnd yiltpygrin or
- PEGpY Ni-aid Adlfon 48 wydky -Bthdrd group of patients (165 patients) is receiving PEG-

dj I*F]Y %R)ﬁ!’us e plﬁdqf)ép ﬁé)wgékg HAhie ?néﬂom%hﬁx?)ﬁyr}l gr(&ﬂﬁ? QEJ@S{ Ghd efficacy

am no] pr opl 0
zcg’ngar@tp[ quy’aﬂ-%:__ i’i natlon arm.
(9)-2-[[(2R 3S, 4R, 5R) 5- (4 Ani no- 2- oxo- 2H pyri mdi n-1| -
yl) - 2T kezdade of3P G-t Nirp@Adx180etgr admyidistered sc once per week, in
fU&rﬁB‘T%éHWHQMr &2%%830 fof-ish Liuigis 0- et hoxy) - phosphor y

propi oni ¢ aci enzyl ester, Pentanoic acid

| 3 S gﬁre? cfog? l?rﬁ@”&m IE) gpqz)%rg‘é& %?bg%dlu?og Ibody wé/ éRt per %ay in
et dases. Rajiephweeighing 16 &g (165 Yihsp regeied 1000 mgipep dayt @G ywigom the

y Zglﬁ@(rgdsﬁﬁ) F\rf@ frs'jlﬂe g\/(e}ﬂn’g‘m%h@lregs patients welr:();hlng =75k rT:celve 1200 mg
2p%r aué609 Mg th‘;/moaaasm 60 yeg ip-the Q)’P'&'Hg)é yl met hoxy]

- phenoxy- phosphoryl am no }-cycl opent anecar boxylic acid
et hy| Tlesprémary efficacy parameters are the combined sustained virological [i.e., HBV-

|2Dﬁa\[zpl( Ig\'/:él 3324§p@ml‘%s (fbadird ﬁe R QWIBC ﬂhgb)ﬁ(séns}dv ty >100

rox tetra ran
- pPRisHR myqah Hpaliza ‘Pféﬁfé'm %hEW%Wuonlcremqnaes at
I Shkp;bﬂclushomﬁﬂtbcf untreated follow-up period. To be considered a responder, patients

2t R ST R e MR SOt o an
5%@Wbﬂwd%ﬁﬁ§wﬁﬂﬁﬁﬁﬁm? 23 . cyclopentanecarboxyllc aci d
benzyl ester,
I-{[(2R,38,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2k+
pyrimdin-I-yl)-3,4-
di hydr oxy-t et rahydro-furan-2-yl met hoxy]
- phenoxy- phosphoryl am no }- cycl opentanecar boxylic
aC|d benzyl
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according to fornula |I wherein R2a is hydrogen and R2b
i s hydrogen, nethyl, /so-propyl, /so-butyl, sec-butyl;

wW®R300782(1y3ir ogen, Cl1-1Cal kyl or benzyl, R5 is arCTEP20M9065026
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is OR8b ; R4, R7, R8a, R8b , R10 and R11 are hydrogen.

O her substituents not specifiﬁally limted in this

enbodi ment are as defined in tRé summary of the

i nvengiqn. \Wen drogen i y can be

ot ocl ssenen e pe Ry shre P, WOl SF k€ 172,46
anind $and hahexerndweeks therdalierghentighoutitivg 48 wdels treatmeniepariod. Safety

paﬁyslsﬁkeﬁt cen@ﬂm@ eumg me gms@HL@et Z4°wée@{fﬂlﬂ\nﬂuﬂ) pw RieBsures of
e er are

ar e
wFPé‘?% i'rl‘fﬁl‘i'e pdveyse R‘é"r\t% ‘”IW a'ﬂ'aiq é'?fﬁ E‘irgtf@éﬁe% fs will'ay éﬂ%’t‘i}"l"ons of dose
Radjustmaats ded premaCChwvitR@raivgls @R8htreatrRdnt fétAafeR8a,tolR@bility reasons.
R10 and R11 are hydrogen. O her substituents not

s peCI Maréealnh yenhdmp)atu@ﬁlts hgbdhfslyaareabadérrmm HB&RY- ﬁe@aﬁk@fchﬂﬁﬁic
| Beralis B I Roe.ih bbt r el B n N W Ehip e RrRuN g Rapis who

aweeptoatrbaied:\atth amy. investigatiotdl elrugamiblnid i36ndays of éntryhiato the present
Ptifar r@tﬂ{stuiu&‘é’tﬂ%b%t F&]ﬁﬂﬁuo‘nSPzRfeHéé'n‘Pl%ghﬁleﬁﬁgﬁméﬂl‘é HBV-DNA,

ac C 0] n
'g'ot;%'i' Fye ocgsions wiithiy MRt BTIgr 19 r?'%doﬂn'ﬁé'of‘yﬁorma' ALT
hyad uesgle betwesh @8 altdvied) arat livieebippdy,witRin 1Z3maaihe eonskREnt with HBeAg-

Oﬁ%{a ive éﬂ?‘onlgﬁepaﬁﬁfi?: I%ﬁ?‘ﬁs wﬁi]rgtfﬂpﬁ)rﬁ“)f We?d@é@ g?—gﬂ’lecst’iloﬂ with

er enbodi nen resent i nyention _
pF&M; eratisissdd AHBurAen nvpenadetigency virdy (HIV hepgipeallalancatgigoma,
abda aAFang kvere/dp ﬂeﬁdﬁnﬁlﬁﬂﬁﬂbk hiadr drdpe&8, cardiddidease, renal disease,

OH, -CH CH 3,
- SfEordegs oz%%i&é(fa'ﬁoﬁﬂ%}ﬁw Ve IR b wherel n m i s
1 or 2, -(CH 2)r-NH 2 where r is 3 or 4, -(CH 2)3-
.NIS{)I’N}E'I@, peng:q (9rog figm thefirspscrepning @ement to the first
( Sdmmlmlatumybf)mu Ryy) enep to HweekSTpidesties dreatawmt;i@yticﬁm the(drihl (48
Y EOR) PofRghig iyl o cand ksl RAE o B Rl et
RIGQIMeNSOR8b ; R4, R7, R8a R8b and R9 are hydrogen

O her substituents not sge0|f|cally limted in this
enbodi HEPrigIRY qdtcgme jak dhe eHdtq{efolel,‘E}'Vﬁ‘f'Br? taken; gspthe baS|s for the

i rwnawtn WeMﬂWsmap@nﬂX@')Oﬂlﬁanelzstlhat%ﬂtrés‘pﬁﬁﬁe|r¥teQ‘sﬂﬂ)%’ﬂ)r PEG-IFN
re ace armce acc
- TP RErehshR SRpr o1 S BndHe P DT Tdy B wil b

padnresdaub)ea gaiTPEe pemparson detwgert the frespomsle aatbs aMemi of ﬁoll&ﬂaup The

/ Ba'[)%[' %eglggncﬁu?v§FW|llsnéﬁXdr 09‘6'65%5‘ 'tes |ng %’_‘s Set to 80%.

Urbﬁ_lﬁmﬂﬁmlabe caoUHted)) ayGORIrés pouhdereat thawrridof Ioltmlw uh. Briagihl the total
2)r - in rois 3 or 4 -(CH 2)3-NHC(=NH) NH 2,
-éérn%ﬁlbé?ﬁ{d%?&-c 6H 4- OH, (3-indol i nyl ) met hyl ene

@btagpecifically Ifmted in this enodi nent aré2a s

ddeefifinneedd 11 nn tthhee ssuunmmuaarryy ooff tthhee
i innvveennttiioonn.. WWheenn R3 is hydrogen it
optionally can b e replaced with a pharmaceutically
acceptabl e cation. In another enbodi nent of the
present invention there is provided a conpound
according to fornula | wherein R2a is hydrogen and R2b
i s hydrogen, nethyl, /sopropyl, iso-buty\, sec-butyl;
R3 is hydrogen, C 1 o alkyl or benzyl; R5 is azide or
-CCH, RIOis OR8b ; R4, R7, R8a, R8b , RO and Rl1l1l are
hydrogen. Ot her substituents not specifically limted
in this enbodinent are a s defined in the sunmary of
the invention. Wen R3 is hydrogen it optionally can b
e replaced with a pharnaceutically acceptable cation.

I n anot her enbodi nent of the present invention there
is provided a conpound according to formula | wherein
both R2a and R2b are M e or R2a and R2b together are
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exanpl e, a conpound refers to one or nore conpounds or
at | east one conpound. As such, the terns "a" (or

w0 an7p201%9one or nore”, and "at | east one" can PET/EBB®U6/065026

I nt erchangeably herein. The phrase "as defined

her ei nabove" refers to the first and/or broadest
definition provided in the %ﬁﬁﬁgy of the Invention.
The term "optional” or "opti®or as used herein
means that a subsequently described event or

ci rcunst ance nma but need not, occur, and that the
desc ki Beivsaof W@‘%ﬂﬁ@sﬂ FORIEEHETE agyeeiaBon mathRjbarip for the

flah G LGB @BCELmMOEICAH En 1B he MEh @GR ST Lk oW HePatitis BIRE&:tions.
not. For exanple optlonally substituted” neans that

t he drogen .o ubs he

o kg e RGBSR S Phac iR b byiog S HERAT negative
erﬁbAg@omhaiduosmm@paﬂsd}mﬁmnowalent hydr ocar bon

resi due, preferably containing 1 to 14 carbon atons,

mor ez, pﬂ%fu%é @p+l mPP %?ekélh R4 d thioRicki %ﬁﬁ?ﬁ ﬂlf@&tms H_ﬂagg negative
term"lower a denotes a stralg branched
@HRPW}WQaﬂ§é§W§$ﬁ0PeS|due cont ai ni ng 1 to 6 carbon

atonms. "Cr 10 al kyl" as used herein refers to an al kyl
conpoded aoordinle@o ERireAr ROF)Svheia M @S0t oatheHE@IINIRSconjugate

not limted to, |ower alkyl groups
Sr?gjpﬁtg%tﬁgﬂhﬁc‘gpgfw ¥ oropyl, ipropyl, n-butyl,
/-butyl, r-butyl or pentyl, |sopentyl, neopentyl ,
h exyﬁ.,Usfrelptqrﬂi,ngaﬂ dlages 110,45 hereir the ‘amlokahyll Ribagrig sset)O to 1200
Hg&ﬁhg denotes an unsubstituted hydrocarbon chain
| having from2 to 10 carbon atonms havi ng one or
tmo ol efini c _doubl e bonds_unl ess_desi gnat ed ot herw se.
" C2- P skeniging g glajae oy Masiginy Be é’F@gRF%N ShFORIUERIGYS PEG-IFN-
conposiegaiehadng thel@rmabons. Exanpl es are vinyl,
1- propenyl, 2-propenyl (allyl) or 2-butenyl (crotyl).
The term "al kynyl " as used herei n @enotes an
unbranched or branched hydrocarbor]| chai n radica
havi ng fﬁﬂaﬁtbﬁéb@@Cbbebéhratﬁﬁs—(ﬁﬁthﬁVlng one or
where possible two triple bonds unl es$ ot herw se
desi gnated. C2-io al kenyl" as used h? ppp refers to an
al kenyl conposed of 2 to 10 carbons. arffpl es are
et hynyl, 1-propynyl, 2- propynyl 1- ugHynyI 2- but ynyl

o AR B Tg TR e i

such as net hoxy, ethoxy, n-prgpyloxy, z-Rropyl oxy,
n- but yl oxy, z-butyl oxy, -butyloxy, penty oxy,
eyl Roand R ane hiediyh K is INHL ranidsoarelr s aré 1hdm&fuaﬂj/ kokyth either 420 or
gﬁfd herei n denotes an al koxy group mnth a "l ower
group as previously defined. "Cr 1QCal koxy" as

used herein refers to an-Oal kyl wherein al kyl
i sC17.vometind foeirpatingghagunhepstitis Banisctions cogedismgrdmanistering an
AR st JflPE@T .00 &N aldif asPERID N RithAh AN 8 RibAGrh @ tive to

'hal oal kyl" as used herein denotes a unbranched or
HHhRREHERAM RN al kyl group as defined above wherein 1,
2, 3 or nore hydrogen atons are substituted by a

hal o8€rhe mé&had badlaial Rywherds saig ehrdnéy ledpatitieB arfsction isud HBeAg-
h%bagve!: kly a ?8&? %ﬁggv hromc%eﬁati&aré)l%?ecu nd 1-8 hal ogen

st1tuen es are UOI‘OYTE

1-chl oromethyl, 1- brononethyl, 1- |odone I,
t ri f .ulbveonethhy bf claifi mlmf@néalﬁyhromqliletpﬂbmémfb@tioxl is a HBeAg-
Bé%l'tl%’&ff@ﬁf&ﬂ(ipat%sfﬁ Hekcashhyl . 1-chloroethyl,

ronoet hyl ,” 1-i odoet hyl, 2-fluoroethyl, 2-
chl oroet hyl, 2-bronoethyl, 2-iodoethyl,
2,2-dich|oroethy|, 3-bronDpropyI or 2,2,2-
trifluoroethyl. The term"acyl" as used herein denotes
a group of formula -C(=O R wherein R is hydrogen or
Iomer al kyl as defined herein. The term or

"al kyl carbonyl " as used herein denotes a group of

fornula C( C»R whereln R |s aIkyI as deflned hereln

—r o s
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(NWP), 1, 2-dichloroethane (DCE), pyridinium
chl orochromate (PCC), N, N -dicycl ohexyl carbodiim de

W@ BO@n201pyr i di ni um di chromat e (PDC) , di chl or omreP¢TBER2006/065026

(DCM, propyl (Pr), diethyl §d|carboxylate ( DEAD)
phenyl (Ph), d|- /so propyl azo i carboxylate , DI AD,

poun er s i pch (ps -1.S0 | et hyl am

(D PERTRC syt feordie o i ) iR A b PP -
al@&gaté-hdmmmneréenmrchmemed i dboat 3KAq 549, hkegiparetdaly |
acetanide (DMA), terf-butyldinmethylsilyl or t-BuMe2Si

(TB 4-

(o SR S SRy v
Q@N/ln)lsterﬁd irf $aad @egodard¥aR-1206rmg dady.net hyI sul f oxi de
(DNSC» trifluoroacetic acid (TFA),

, 1 - MBI inRAREY b PRSP Blaﬁﬂd PINANCh&ERAR PEG-18NSq Ronjugate is PEG-

i P@ESW ﬁﬁge tanﬁlﬁ%§¥ geglhrg%pf;,lthrn | ayer

chr omat ogr aphy (TLO), ethyl acetate (EtOAc),
t etrahydr of uran (THF), diethyI et her (Et 20,

trimet hylgsh ethyl )
/?- toluenesgmkonﬁg aggg ﬁ%nohydrat gEH or pTsOH),
l'i thi um hexanet hyl disilazane (I|HNDS 4- Me- CoHASOZ-

or tosyl (Ts), /so-propyl (/-Pr), (CH,),

N- ur et hane- N- car boxyanhydri de (UNCA), t hanol (Et OH).
Conventi onal nonencl ature includin prefixes

nor md'OCH,CHs (OCH,.CH, peec@hdar t er++Ary—IFN-alpha2 A

(tert-) and neo have the|r cu tonary neahlng when used
with an al kyl nmoiety. (J. quaudy and D.OP. Kl esney,

NRER0CLEL 1o L IBNNG M SU¥ e BN, ART S Pof SRTBNI0 or

p2esent invention can be prepared by condensation of a
4' -substituted nucleoside with a suitably substituted
phosphochi adi P%Q@Ndﬁ rﬁ}ug &hkq Rﬁﬁl%ﬁﬂlct%r ﬁfe tfeatment of
stron base ?eosrdes of

piHesis Fﬁ%ﬁoﬁyplcally contain an optlonaIIy
substltuted pyrimdine (R6 = Aor B) or purine (R6 = C
0 r D)4.amd kang cafm R, wingteiRbRidichrdiienepayilis Blin fa@idnoix Y1 Baag-

oth ar Wien RO is
RS FBE g e GRS RO 1S | e
ring. Exanples of 4'-substituted nucl eosides used to
pr epdd. é"hc&rpxﬁ ghis 1éiwlt6hre‘npaié§bmni¢ hepatitis Brnfeetronbie HBeAg-
flé%]ﬂ% &}Hotﬁ% ﬁatﬁls Makehoh S not intended to be

ting, t e scope of the nucl eosi des of the
present |nvent|on can_be found in the clains.
cond&hdAekHcedfingdo lpms EYtook WEEFetHBe amorst %@be HEG-IFN-o

Eo1Gh £0SisdBo (163300 540 dRg®er WeckDevos et al . US 6, 784, 166
filed June 11, 2002; H Ohrui et al. WO 2000069876

f’-\lg |e §?7 bf%ﬁe matc?torf?lm ggg 6%1%% 35 }éol%a\g%éem 1@64%51@ &tl oFRY a(\)’lkl)‘ln is 400 to

&Mengdeilwel y, the 3',4'- hydroxy groups of t he

nucl eosi de can be protected as an acetonide (13f; J. A

Mar t i OTRE kithecoRRORAQALABQ0 fi7 Wedrd¥PMre PE-11RQ 9300 nP gate is PEG-

ot her diol protecting group known in the art.
OBOCOpUsAlC IR VR8N e after the condensation is

carried out utilizing standard protocols for nucleic

acid chem stry. General experinmental procedures for

t he condensation are described in Exanples 1 to 7.

SCHEME 213 B D The requisite substituted

phosphochl ori date conmpounds 12 utilized to prepare

compounds of the present invention are prepared by a

t wo- step sequence conpri si ng condensati on of

phosphorus oxychloride (10) with a suitably

substituted phenol to afford an

aryl oxyphosphorodi chl ori dates 11 (see Exanple 2) which

are subsequently treated with a acid addition salt of

an a- anrno acrd ester |n t he presence of TEA to afford

I T A~ Va D



The dosage of Ribavirin for practicing this invention
is about 400 to 1200 ng per day at |east five days per
woweek/02q@pef erably seven days per week. Based oPCT/EB2006/065026

assunption of a patient weighinpg between 40 and 150
kg, the range of dosing is therefore between 10 and 30
ng per kg body wei ght per day. In nore specific
enbodi ment the daily dosage of Rilgavirin is 800-1200
ny, norefﬂp@}pcgbuycﬁp@pbyp_l 00 rAy. Npls dai | y dosage
may be adni ni $tefed ofice’per day in a|single dose or
in divided doses twice or thrice per . Preferably
the daily dosage of Ribavirinis adnil thered in
di vi ded doses twi ce per day. In accor gnce with this
invention, the Ribavirin is adm nistered to the
pat i EPCGHCikacHaCHoIMwiQ G— a conju¥ate]FNapha2A
is, the PEGIFN a conjugate dose is adnil ni st er ed
during the sane or different @eriods of ®ime that the
, . ¢ P i ‘ .
ARk ind R e PO ST P L o b iR P PPOSERRL: 420 or
Rbavirin is admnistered within the same week as at
| east one dose of PEGIFN a. In a nore specific
enbodi nrent a majority of the Ribavirin adm nistrations
occur within the sane week as one or nore PEGIFN a
adm ni strations. |In another specific enbodi nent, all
or s 8&??@EP9a%EFGGSGEHEkﬁ§@§@irin admi ni strations
occur within the same week as one or nore PEGIFN a
adm ni strations. At present PEGIFN a conjugate
fornul ati ons are not effective when adm ni stered
orally, so the preferred nethod of adm nistering the
PEG I FN- a conjugate is parenterally, preferably by
subcut aneous (sc) or intranuscular (im injection. The
Ri bavirin may be admi nistered orally in capsule or
tablet formin association with the parentera
adm ni stration of PEGIFN a conjugate. O course
ot her types of adm nistration of both nedi canents, as
t hey becone avail able are contenpl ated, such as by
nasal spray, transdermally, by suppository, by
sustai ned rel ease dosage form etc. Any form of
admnistration will work so |long as the proper dosages
are delivered without destroying the active
ingredient. The effectiveness of treatnment may be
determi ned by controlled clinical trials of the
conbi nation therapy versus nonot herapy and / or
conmbi nation therapy of IFN-a and Ri bavirin. The
efficacy of the conbination therapy in alleviating the
signs and synptons of chronic hepatitis B, preferably
HBeAg- negati ve or HBeAg-positive chronic hepatitis B
i nfection, nore preferably HBeAg-negative chronic
hepatitis B infection, and the frequency and severity
of the side effects will be conpared wi th previous
| FN-a nonot herapy and / or conbi nation therapy of
I FN-a and Ri bavirin. Three popul ati ons suffering from
chronic hepatitis B infection, preferably
HBeAg- negati ve or HBeAgpositive, nore preferably HBeAg
negati ve chronic hepatitis B, are of rel evance
forevaluation. Either only one or all three patient
popul ations will be studied with the conbination: 1.
Patients previously untreated. 2. Patients previously
treated with IFN- a and / or Ribavirin or any other
drug and who had subsequently rel apsed. 3. Patients
who were non-responsive to previous treatnment with
IFN- a and / or Ribavirin or any other drug. The
ef fecti veness of the conbination therapy will be
deternmined by the extent to which the previously
descri bed signs and synptons of chronic hepatitis B,
preferably HBeAg-negative or HBeAg-positive, nore

—~ el oy o . o



