, ~e3e?e?b4z6T! | NI | wmﬁmm\“m R 2003 1 NUCLECSI DES ANALOGUES, SUCH AS

ANTI VI RALS | NCLUDI OF RETROVI RAL REVERSE TRANSCRI PTfAﬁE AND THE
DNA POLYP~ERASE OF HEPA%I&S B VIRUS (HBV) Technical Field This VAR 2093,
relates to the field of nucl eosi de anal ogues, such as antivirals including

i nhi bitors of roviral reverse transckiptase and the DNA pol y~nerase of
repati tis AUGLE %@A@é@@gg@%ﬂ% AR CRsecn - 11
f avour abl e fEEE {EPE SAFPS-YMRRAPE RF EIFEART 103,
phaznaceutica onﬁositions conprising these conpounds and net hods
enpl oyTechni¢ed¥ifldr t he inhibition of viral and neopl astic diseases

i ncluding HBV and H V. BaclLeround to the invention Tnternational patent
application no. WO 8SI 000~0 describes the antiretroviral and anti-HBV

acti vi ty.of ri.es. Qb 3. =fzueLi R | eQsi we LRCL-Udi ng, the compounds
> 5" s R ety i BT RN BSOS S8 e rOS I TR RS

| att er ogopIRAYDE! HAYREWRICcPidRI 88l the TN AHIRRe@% 8P Hpatittd B%@&m@%e
although its antiviral activity and pharmaco: ~i netics"were good, "It Showed .
unexpettvedtionypirevitlys (6vadxnmpoendsal/jth favqurable phaFee)idad DaragiBers,199Mods Tdre

former compound FLG is very .active in.vitzo hqowever the present ipventors
have d&%@é@%ﬁé&%ﬁ@-@?%ﬁ& CHRPISNPTSS CUBPEYRE thess G&MOL@)&- a%fﬂaﬁletb?ﬂas in
Vi VO Ub{d 40t OftchtS: GOTRAMRG, RRSiAINAA ok A BT ARE: oneal |y
or subcﬁtpa e%flsqey a%lﬁi %‘tﬁergg aLrﬁ’lrra nrrglsdlgggce&f% S p%ltgfgﬁ%&a 9 3,2 2

di scl oses generically a series of 3" -fluorinated nucl eosides z_.nd

cor r es jpeakénognd td tHeaspdmtibes and s?ecifically describes the preparation of
the 5'-Opalruitoyl derivative of FLT, w thout reporting any inprovenent in

bi oavail ability. Internatignal tent, i cation ZYO 93! 1377S descri

FLG deremaigndl RYdrt pERlicaion mng-Opgér.@Bg&’a dspcitre '@as%u,“rptfpvbt&fﬁn@mﬂ&rﬁﬁfft h
N- Pr opQzyy: |.0 ) 37 Ple do@iiBs 15 IPe ysi@libding..
Pt e R o R O A AL IRARY S0, O BeRe ShRuls BB Py S
wher e tfheraguangsine {FLGhend)Gafvoethmidise t(FDM). Fhe kpkacadpwiddnuradztwvant citibelr

hal | ph . EP-A 47 Lsh ' Ly | [ h
diaagt g,rcg;ﬁé&gg g? tagmh%nﬁtf%_ %gguggfqngéﬂg@ﬁgé) itgfa%(tjiv{rgl aec%{vi an?iggﬂamqlac'ssoﬁnoe?igss wteree
2-(2- argoBe- i Grodtddy MApBatOX Py [F18sner! ok -TEF 1AW 130() ORIRLDs Ah 90§ B drid
its ph?rorg~h?:te%%°?%% %&ggcctedgt%)ﬁ?{y giall ’3&" Tt ~e corr%gunds@g?le desc;{i %eﬁ?tq

e~chi biformer comgoundFAIG Bottwddtiye in vitroowevesthe prebedt ivMARIISO @3veddectd that its

97/ 27194 describes a two-step pyocess for preparing these cogpounds, i.e.,
the pu _Iﬁaé’aﬂépill%{sis\?é’é)oﬁhF@Hnéf'é Tﬁét@;%mp&ﬁﬁ%ogw@wm &s thus far%_"'en
2'(2'amrﬂﬁéd1t06?mﬁh rﬁE&éa‘ﬁzgf‘&i&H{ahEods%édrAm{E?&Q@Mﬂaq?ﬁolafaepa“ed' ol and its

phat t naceut i ca accept e salts.

US patent 4,963,662 discloses generically a series of 3’-fluorinated nucleosides znd
corresponding triphosphates and specifically describes the preparation of the 5'-O-palmitoyl
derivative of FLT, without reporting any improvement in bioavailability. International patent
application WO 93/13778 describes FLG derivatives modified at the 6-position of the base, in
particular with n-propoxy, cyclobutoxy, cyclopropanylamiro, piperidino er pyirolidino.

ternational patent applicetion no. 93 14103 describss FLG derivatives where the oxygen at the

guanine 6-position is replaced with amino, ether, halo or sulphonate.

EP-A 0 694 547, published in early 1996, discloses the diastercomers of the L-monovaline ester
of 2-(2-zmino-1,6-dihydro-6-0x0-purin-9-yl)-methoxy-1,3-propansdiol (and of its pharmaceuti-

cally accepiable salis). The compounds are described to exhibit an antiviral activity. -
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US 4,957,924 finally reveals specific amno acid esters of acyclovir and
phar maceutically acceptable salts thereof. The conpounds are described to
be useful in the treatnment of herpes virus infections. Brief DescTBpW‘hR)ﬁméf
the Invention In order to conprehend the present invention it appears to be
useful to introduce the sS.illed readep into the field of prodru~s of

o)

N Lo GRSt ?eh e Bl SRPPNER, R OBl AP B B
or caretiveP hedaldey taYihenR el ieEti:re@/faFﬁ’-(ﬂﬁarﬁﬁfbd?,@-dmﬁr&%tbx%-ﬁﬁx@g%l)- or

saturated or unsaturated, optionally substituted fatty acid or al coho

an al i phtmkg-1,3-propanedaali atd iRpharmachatically acheptabte saitsal i phatic L-ami no aci d;
Lt is a trifunctional |inker group; L~ is absent or a difunctional |inker
group; including pharmaceutically acceptable salts fnereof. Pharnaceuti cal

j i 5i f_f la | _and .
phar naU8 PR3PPSO F SPEIRE R0 BN RIS of o @R e e Mipecautielly
pr epar gdeptiblessaltsRh4O6Es TRE @ofipOidiedt. fdescribed Qo iR Rl iANhO krebBM¥nZ ot Rerpes

retroviruses such as H'V, conprising bringing" a conpound or salt of the
f or mul wrys infacdiosdnt act " ~~ith a retrovirus or HBV) for exanple by

Bref Description of the Invention

In order to comprehend the present invention it appears to be useful to introduce the skilled

reader into the field of prodrugs of nucleoside analogues. Generally, such compounds may have

the formula I:
i
R N
1 NH
AN ¢
L‘IL:'Z—O N N NH,
Ro
- I
wherein:

R; is selected from
hydroxy, amino or carboxy; optionally having esterified/amide bonded thereon a
C4-Cy; saturated or unsaturated, optionally substituted fatty acid or alcohol, or an
aliphatic L-amino acid;

R; is the residue of an aliphatic L-amino acid;

L, is a trifunctional linker group;

L, is absent or a difunctional linker group;

including pharmaceutically acceptable salts thereof.

Pharmaceutical compositions comprising the compounds and salts of formula I and
pharmaceutically acceptable carriers or diluents therefor may be easily prepared. Thus, methods
are provided for the inhibition of HBV and retroviruses such as HIV, comprising bringing a

compound or salt of the formula I into contact with a retrovirus or HBV, for examp'e by



1 9 MAR 2003 3 admi nistering an effective anount of the conpound or salt to
an individual afflicted with a retrovixus or HBV. The conpounds or salts of
formula | may thus be useful in therapy, for exanple in the prepaF§t AR 201
a nedi canent for the treatnent of retroviral or I-iBV infe~tioas. In
treating conditions caused by retrovirdses such as HV, or HBV, the
conpouwiisinterigl &s effectivar smdbunt lofathe cpmb&ncatmlrysaadtd ah Shéiveldal afflaiedndtine of
SOto 1 500 ng once, t<vice or three tinpes day) especially, 100 to i 00
my r | vietevisus ohiIRE. dHEig gompeunis ogealts a%f@mt%a ddnrivkusbe ysaftleinahsragy, fare

oo <ottty It bt Paceliogosp st ok e SR S apicd o By efintles. of © ©

carbon atons, advantageously decanoyl (C o), lauryl (C~), nyristoyl (C;),
pal mi tnouéati(n@t@hditfctne@ameﬂ byGesvingee anhne)HIV,GoBW, kehengwhnds@23alts BTe
fatty acid preferably has in total 10 to 22, and nore preferably 16 to 20
car bonfozinates] are ipefeiadly ydriiflistetdieinf af dnyoume det’mgv 10 QUmgadnaE, atvid caitkebawgesone
to three doubl e bonds, especially oae double bond. Unsaturated fatty aci'ds
pr ef er péd daybe&peaigttyaoo lie 700 theowvide- dr thded édly. Basviesireie toachidversatued 1dvtls of
groups include those derived “rom the monounsaturated acids nyristol eic,
nmyci st tHeaictive mepdlotitet afl (20 Icto 108lugirhk legiediatly Oribtoot ftgliecenoi ¢, ol eic) el ai dic,
gandoi c, erucic) brassidic acids or nultiply unsaturated fatty acids such
as lilzoleic, y-lin,olenic, arzchidonic acid and a-linol eaic acid.

Pr ef er 8lleye Ryowen Eatty &1d assidnef sttpryfeaablydhis irs sdtal at exbeamutdbes of cabpouwindss,

tend to have superjor s |I|ty d shelf life Rt .as fatty al cohol
resi dudd tﬂnéarge%ﬁy *eetoe/iez@m}\dgw Chb SRyisRy Al ve RAVEPY HEu) HerpyhEfad.

Such aBepERRlLICS) of pEYEROR] JTBVERY T SRR BR hERA o 160, TR

fatty ?ﬁdf@ta@lly 18 eoiodarery2toRt, caperidlly 18e TheBaty deltde@daybé Gnddpurdted fridvieasgiotiel ar
or different substituents |ndependently sel ected front t he group conS|st|ng

of hydoltyse deutde bzpks}ﬁ espeeiatty oar dovRly bond. Umsaqumeisdy fatly 2cils arefsmbly drelang to

aLkano y hal 9, Lr

Li ke. éﬂl tﬂ a%l e §.|6I 5 5 cé%?‘lg%gmacn%?ur?t%%%&g&p&?ﬂa‘?%sté&t % I nc‘%iﬂdgle
L-al aahmubsdnﬁu&dnandd_ngak@tm neydaelaidisg Cfapﬁﬁbletcabwmb.temedm ngs-odtadeceds of
synthesis it is preferred, that both, Rz an are residues of aliphatic

am no atqw aiglice Badeis, yrucie biassific asisds gnEultiply vpsyrated iy PRds é““@p?rséé'é’llﬁh

~al { h
1P el Dy SO S Sl Lo Bsb B SLGUR Ry g

functi ga@kate apssd@mpeRed leaid IeSRGHdree sRBHItYXid sREE L. or car boxyl
groups, the am ne and hydroxy functions) being avail able for

esterification/am de bonding with the carboxy functions of Rt and Rs

wher eag, a_carbo nct.i,ons) .on.th I' av bl.e fo i ih,0g
e e B e OO Pl b Eg) Dt Lk 20,000

esteti fAt?e?«ﬁAtpétyNtttéﬂ ﬁg Aot fridyt abnaitr@sehehdues oh@h@n&atcbaﬂt fsublett Reeha!l,

hydr oxy, am ne ‘or carboxy soup, the hydroxy group bein' pr esently

f avo~! redlthnot ot prepedmlee, one of said functions on the trifunctional |inker
sinply conprises this hydroxy, am ne or carboxy group. The trifunctional
| i nker further conprises a third functional group for L.~ ;age wth either

the OptR ORal s B65RA Lhﬁnﬁat%ﬂ PO éf'alddhb}‘tﬁtray%ﬁggnélmy H@glﬁ):g‘ﬁt&a'v}ttw QVfiveOr

t he hyc! = oxy group at position of nucl eosi de, such as
2',3" - chudﬂm«ychﬁetehunroegummsndepcnd&pny s:m:qteat frotohthe gréumednisistieg ofg:ydtm's/ i |

depend on the nature of the cgoperatin ct or optional |inker

LZ) if Gr dkuhiCi-Gnalkesy Cnbs dHOXhk %Wd@yés el2ReH |m%|bﬁi9n§¥%ﬂ°: %ido,”
phosphor.yl hos ho r I and the like. If L— is absent, this third
functldﬁﬁlhﬁf %ﬁpﬁsz?%ﬁQZPpy will typically conprise a carboxyl
function which can esterify with the 5' -0 gzoup of the nucl eoside anal o
jue. Preferably the functional soups on the trifunctional |inker ~hich
cooper ZStahiet lahRmrandmRto arids HydRaxsad, flﬁmrcacohdllarﬂdlctdldé Liekriaee Lilguaine, ekt er
| i nka?e, mnth t he, car box

ti f an t) t R~
A furt HePIels 8 BpsLSbAr e 08 T B tovn Bty Sty es T B ARRE,
hydr oxy A gear boxy function of R2.
An al teirrret %’s@gs%ﬁgogh qu%tanléa&: giﬁéhp(ﬁ%%a%%néﬁgﬁy prot ected) carboxyl
group as R~ ar:d an hydroxyl functlon on the linker esterif~d to a c~rboxy
function on RZ. Useful trifunctional Lt group, especially for esterifying
directly to the nucleoside include lil-ikers



of tee formula ILa or Ilb: A~)n All<- TA C)mlla 19 MAR 2003 5
whe: e A and A define a respective ester Linkage behveen~ an hydroxy on the
linker and the carbo:cy on Rt or Rl or an ester |inkage bchveen al 8 MAR, Y
on~ the linker and the hydro:cy~on R~ as a fatty alcohol, or as ariide
l'i nkage behveen an anine on the |inker and a carboxy on R or R~, or an

or ondlac RamprAntietag! 3@%2«%&63%} 9T F g8 parmsay: DanPREnk Tesrboxy
: 2 thregsgﬂxté%tfﬁﬁiuﬁal klr_.fo% 5, mE cfz{tggasm‘\% Rﬁctxo@ﬂ(%uﬁg gg@%ﬁ%@%ﬁé?ﬁvﬁ ¢
*t\&dr&{y, %meQﬂr @d:b@*[}bﬂgro@ﬁt it akdiye SH®Hydtdxyetimtomles eembeﬂmﬁm gor and

mand are independently O, I or 2. It is preferred that the R or
gr oupsessnm’xceacm{aasdeatbpndmg wish ghe expwiyi fuecdens of Rihend e%nwpreﬁmacwmw

hydr oxy groups (VI A apd A)) For,nu t he car Lety to
the X|g-‘ﬁf3 tiorg s th linkeqts %'atla*ﬂnéﬂnayu@?% @L gﬁ*&ﬂq frﬁk@«rara% CK@H g?%zt%
0 | eos er.patd v e Y rise
P O SROUP L A BLRrIRn M LRRA Y ARG St SRR RRPERRE &
hydroxy, amine or carboxy group, the hydroxy group being presently favoured of the three, one
of said functions on the trifunctional linker simply comprises this hydroxy, amine or carboxy
group.

The trifunctional linker further comprises a third functional group for linkage with either the
optional second linker group L; illustrated in more detail below, or the hydroxy group at the 5’
position of the mother nucleoside, such as 2°,3’-dideoxy-3’-fluoroguanosine. Appropriate third
functional groups will depend on the nature of the cooperating function or: optional linker group
L,, if present, and may include amino, hydoxy, carbonyl, sulfonyl, phosphoryl, phosphonyl,
carbamoyl and the like. If L, is absent, this third functional group on frst linker L will typically
comprise a carboxyl function which can esterify with the 5’-O group of the nucleoside analogue.
i

Preferably the functional groups on the trifunctional linker which coopera:e with Ry and R, are
hydroxyl functions and the linkags is an ester linkage with the carboxy! functions of an Ry fatty
acid, if present, and R,. A further preferred embodiment comprises a free hydroxy group as Ry
and an hydroxyl function on the linker esterified to the carboxy function of Ry. An alternative
embodiment comprises an (optionally protected) carboxyl group as R; and an hydroxyl function

on the linker esterifzd to a carboxy function on Rs.

Useful trifunctional Ly group, especially for esterifying directly to the nucleoside iaclude linkers
of the formula Ia or IIb:
R
—A— O /¥ Q
>[— Alk— 7L
— A

m

lla



I[I'b where Ar is a saturated or unsaturated, preferably nonocyclic carbo- or
heterocycle with 5 or 6 ring atons; and A, A, T, Alk, mand n ZT£933AR 2009
defined above. In Fornula I1b) Ar is preferably an aromati c soup such as
pyri di ne or especially phenyl, such a aromatic noieties wherein the arns
bearinJ the Rl and R~ groups are respegtively para and ortho,, neta and

or t howiol In, QhENR! defindh&bflectiyeRa Gnieidd UBQES) 2RQLArda" éh Ble RN %ﬁt ﬁlet 0
t he remainder of the |inker. 1 9 MAR 2003 6In forrfulaé Ila and 1]Db,the

f ol | owartpxyouR net Rposandstanlinkagaricttweda acabxyesetitel jnkeawaithe tlydioxmon | as10
met hyl enel0 at hyl enell absent 1l net hyl enell et hyl ene. 11 propyl enel2
absenef2tyglcelrkRs 21 apidrlinkage batwegn ap amincaiethadinger andia FrbenotBr er Ra, or
different .structures, it will be rent that nman r oups, p icularly
t hose *Bramidy HiRaEE BiiveRp aickhery fn REREF sof A erinesn Ky i oxanetiA afd 3

pr ef er =i i | ] r i Laeri.vad bV f
Pho. o et aRFR Al ot bRy MINS! & GRPRNY B8 480 Krh Tpat S I0eRt LRl
of an Idiqxyakinind eptdrbexyagbup.ester or the acyl residue of a fatty acid
ester, A is the acyl residue of an aliphatic amino acid residue and Dis a
C~-C5 saturated_or, unsaturated dicarboxylic acid residue. Trifunctional
linkers of the R&isFotcCatlkyhydrol ysed or ot her~vise break do ~n in vi' ~o
to rel ease the nature identical conpounds glycerol, the L-ami no acid, the
fatty acid (if gRd. t her di carboxylic acid, each of which are
general ly safelgfggfgﬁgrﬁgeJ'§§%7or e,ccreted by the body. Preferably A and
A" are both residues of arr aliphatic amno acid, nost p:eferably the sane
residue, par <i aukayibefiteSi-ddaiybdr CyaCi akesyl, bpticinllpuabstituted as L~ the event
that the dicarboxylic zcid noiety in the derivative of formula ITCis
esterifred di:ectly to' the 5 hfdroxy fuictioa (or equivalent) on the

nucl eosi de, a- ndasibedabevreanhal ysis would be to 1 9 MAR 200 deFtne the
gl ycerol noiety as triFunctional linker Li and the dicar boxylic acid

noi ety as m and n are independently 0, 1 or 2.

It is preferred that the R or R; groups are each esterified to a respective one of the lefimost
functional hydroxy groups (viz A and A’) of Formula Ia, while the carbonyl moiety to the right
is esterified, optionally via a second linker group L, to the 5°-O-group of the nucleoside.

Alternatively the L; group may comprise a linker of the formula IIb:

Ar — ak—T—L
N
—A O
Ib
where Ar is a saturated or unsaturated, preferably monocyclic carbo- or heterocycle with 5

or 6 ring atoms; and

A, A, T, Alk, m and n are as defined above.

In Formula Ib, Ar is preferably an aromatic group such as pytidine or especially phenyl, such a3
aromatic moieties wherein the arms bearing the R, and Ry groups are respectively para and ortho,
meta and ortho, both ortho, or preferably para and meta, both para or both meta to the remainder

ofthz tinker.



di functional linker L:. Particularly preferred dicarboxylic acid residues

i ncl ude those derived fromoxalic, malonic, tartronic, succinic, malefic,
fumaric, nzalic, tartaric, glutaric, glutaconic) citraconic, itacdrfi MAR 2003
et hi di ne-mal oni ¢, nmesaconic, adipic, allylmalonic, propylidenenal onic,

hydr omuconi ¢, pyroci nchoni c and muconi g aci ds and the |like. The

di car bgy { I A resisy o i i <o le with
he sUB T e B T e R Mk sl R oy
substituents camin turn e esteridiked with a further L-amno acid or fatty
acid residue. Several of the abovenentioned dica:boxylic acids can

t hensel ves definfde a tz-ifluncti onalmethylen&er. For instance

hydr oxy- subst i tgt ed di ca[é)oxyLi C a%as such as tartaric acid or malic acid
of fer a nunber of configufations. gy tartaric acid as an exanple a
carboxyl functign is avaijable forygsherification tvith t. le 5'-hydroxyl
function of a nucl eoside (opti onalal y via difunctional liln.~Cer L~). The
hydroxy functiors are avail able faheglegéi fication with the respective
carboxyl functions of R~ and an Rt fatty acid or amno acid while the .
remai ni ng carboxXy group chn be freahylene optionally protected, for instance
with a conventi qnal phar naceuti cal I%chcept abl e ester such as the nethyl or
ethyl ester: Alternati velnﬁ the opt¥ F®%rotection of the $ee carboxy
function can itgelf conprise an esfigkyW th an R~ fatty al cohol, with one or
bot h hydroxyl functions be' uig esterifced to R~: ~1 OOHO ~ 0- nuc OO R2
R2 0 0 R1-O O-nuc O O R2 Favour ed mnkethklens of the tartaric acid series above
can be generically depicted as Forr‘rHIa lle: RLOORy O-"~"- ()PORZ Ile
. 1 9 MAR 2003 and i sofrers wher&h#aviensg F,2 are reversed, where R~ and
RZ are as shown jabove, p,y1q and r ﬁ‘ﬂ'oSerS@é‘n@ i ndependently 0 to 5, preferably
Oor 1 and Ry is the free a,”,id, an"R” ester or a conventi onal
pharmaceutically acceptabl e ca-rboxy protecting group, such as tr~e nethyl,

benzyl or_especially the ethyl ester., Fayoured |linkers of the nali eries
haveytlﬁ‘él?“o*?‘q?ﬁ.lﬁan} thavedif] _rer{bs:ql_c_tumw' 'ﬁ\én)agpa@ent that many L; groups, partﬁ:u arly

those of formula IIa, will define chiral structures.

A particularly preferred group of trifunctional linkers comprise glycerol derivatives of the

A—O
Fo-om
A—O

lec

formula Ic

where A is hydrogen, the acyl residue of an aliphatic L-amino acid ester or the acyl residue of a
fatty acid ester, A’ is the acyl residue of an aliphatic amino acid residue and D is a C;-Cs
saturated or unsaturated dicarboxylic acid residue. Trifunctional linkers of the formula Iic are
hydrolysed or otherwise break down in vivo to release the nature identice! cornpounds glycerol,
the L-amino acid, the fatty acid (if present) and the dicarboxylic acid, each of which are
generally safely metabolised 2nd/or excreted by the body. Preferably A and A’ are both residues
of an aliphatic amino acid, most preferably the same residue, pariicularly residues of L-valine or
L-isoleucine.

In the event that the dicarboxylic acid moiety in the derivative of formula Ic is esterified directly

to the 5* hydroxy function (or equivalent) on the nucleoside, an alternative analysis would be to



I1f where Ry, p,q 2.nd R~ are as defined above, preferably those where p
and q zre zero. Preferred conpounds of this type thus include: 19 MAR 2003
5'-C}[S-nethoxycarbonyl-2-va|y|oxy-propionyl]-2',3'-dideoxy-3'-f|qu§~
anosi ne,

5' - O [ 3- benzyl oxycar bonyl - 2- val yl oxy- pf opi onyl -2',3' -di deoxy-3'-fl uoroguua
nosi ine thcy glyc%rol moig/ty as triﬂu%/ctiongl Ill)inkzls.)r L[yar!d the dicarboxyhcyac?d moiety ag
ﬁoégkgﬁhgh%%gpﬁmggﬁgpnyl-2-|soleucoxy-proplonyl]-z , 3' -di deoxy- 3 :fluoro~ua
5' - O [ 3-benzyl oxycar bonyl - 2-i sol eucyl oxy- propi onyl]-2", 3" -di deoxy-3"-fluoro
?uznosi ne, '

5 - %Eﬁtiﬂﬁl@ﬁqu&ﬁr@dn&ica:%oﬁylbd seidblies ynchudey thokd -d2rivad -feind emxlie, Stnalbhi¢or ob
anos I Ze’ . a . . . . . . . 0 . S

5' - 0-fertrordnz gReskyicamsdeipl fumaiginalial prtasy- slutapicy| glucome, itrdeants;- Bacofilcyor o
a anos

o O et malonisy paRRcoRics. (eRIGs o NRPIS - RIPBYSHsemalopic, o hydERmLcsRics | uo

ro; u 19 . . . . a A . 1. . . s .

5 0-PASBEReoT S AR aTBST % € gy The ASToRlin et pese movbeyeRipely
uor o~h3daited, fopastangiit Avitty tidhodstidentsvhsed rbovd imakeipecael R anda Lfattartidl i C
aci d;_and correspondi ng derivatives enployi n~ conventional pharmaceutically
accepHaBroxyssibeatittients canin e bt eigriied wok ¢ fegbesti-aminregid oe fateer i regdwur ed
conmpounds include: S -0-[3-etnoxycarbonyl-2-v

al yl oxy~-propionyl]-2",3"-di deoxy-3' -fl uor oou~~: osi ne, .

g'n;)gi- %go&mhsfmaémmnaaﬁeaoai@gs&s@wya&r eni grwdskives d3tindlk 8 Ak dshal linkay ogu
5'-0- Eeé etstanogdeyrdooxysutBiitidd dicathoyxllox peiBusyoty by t2tard’ acid demeadig-a8id biferoa o~u
anosi ne)

5' - O pumbehek yefipBmiansoTaking tartads asidas anaramply argabpxyt fugetion iga¥siiable fof

ao0: 0gUa=Z8sl pPRGIal [ . s : ' :

% ar PR AELNE oAPRE P trd f oS FRn e RROTES orinalty TR ARl i
wher eLy). Ohe 1pfdrdty Amdtids drs a04ilabld fedsteREpatRmenitathy espanive cadsxylfahuideas
those of the formual la; ONHRz-O_ Ak OONNNH F |a where ALk |s

opt i oRBMzyandBs R fatyeatd oAk pridoyhity the remainingaeAIPO RN EORY 7R benBece §F er
residye,. | L.C: |- am Cl . j ' nd
e ab o uSt i phodhnE A iR R A Lol Bhrichal B RELECR B el o o2
ti - cagioiettyl crGitld ssiehARsmeavapicopiind] paltaotiohl dfthadted, carboxy function can
hydr oxy~pr opanoi ¢ aci d, hydroxybutyric_acid, hydroxyvaleric acid or _ |
hydr oxiyeldpomprrisgcin estre priasemBatiptie 2ohpburids o8¢ qrobail hydraxvt Agictiges being
2I’3IE§£d§0§¥6 " -fluoro-5-0-(3-(L-valyl oxy}-propionylJ guanosi ne

2' 3 SErHes y-32.fl uoro-5'-0-[5-(L-val yl oxy}-pentanoyl] guanosi ne,
2',3'-dideox¥i3'-fluoro-S'-0 [6- (L, -val yl oxB4
2',3'-dideoxg;B'-fluoro-S-O- 3-(L-isoleucly f@)-propionyl] guanosi ne
2 -

2

[
", 3" -d.ideoyy-3" -Aluoro-5-0-[5-(L-1isol eucy oxy)nypent anoyl ] guanosire)
', 3" -di deoxyF 3' -fjjuoro-5'-0-[ 6- (L-isol eucyljoxy) -jhexanoyl ] guanosi ne, azd
phar mdd@utyi prami® salts fheréd reur& Ty ¥avour ed conpounds

of formul g | ude: 0O 0O

2',3" -d.ideoxy- '-fIuoro-5'-0-[4-(Lva|y|oxy)-bwtyryl] guanosi ne; and

2',3 -dideoxy-3_-fluoro-5"-0-[4-(L-isol eucyl oxg)-butyrylJ guanosi ne and
pharnaceuticalI§%hcceptable salts thereof In thése conpounds hydrol ysis and
removal of the Rz group in vivo |leaves a reactive tcrrninal radical fiich
wi || tfRavduted linkets gfthatattopc auistsetibe aufveaes by genasicely depictedae Famele de:

nucl eosi de. The present invention prg£~ides conmpounds of fornula I,
fabse:~t and R as a fatty acid

hexanoyl] gua. ~osi ne,

~G~herein both lin.~ers Lt and L~ az
residue is itself used as the lin."'~ler, with the aliphatic L-am no acid
residue of Rz being esteriF;e3 to a dr oxy functi onQon t he fatty acid

L<yl chain, f ! ' ”
alL<yl chain or exanp ﬁggbn—g—— ()p ()q ()r

l
o
I

R2 lle



1 9 MAR 2003 10 the [3-carbon. In one enbodirr~ent the fatty acid of Rt is
esterified directly on the S -hydroxy (or i equivalent) function 10§ AtReZI]ﬁS
nucl eosi de, generally with the RZ soup already esterifiedon the falty acid
of Rt. Alternatively, the functionalised fatty acid (the hydroxy function
bei ng ap£.ropri ately protected) can be f¥rst esterified to the nucl eoside

and deproreneetwpeicoR, and Board ferersed, ttheR2R | GadiRgLanel as st vac emive ap) cpand-r-iufeh
t he presgnt i nv nt'ﬁog h veﬁ%‘? f&rnula Lg:. Q OH3C, ()P.()g O nuc 1g where
O nuc FARHRECREASTHIED & Pt &»9 P&} yANd et ithgfTes 22id, anRingstar @6 3icarventional

220" (Brane) e Rk Rl Eats R BT a0 P %6 Bk Pt o sors

pr ef erhedtiporBrerinds i ncl ude the conpounds as defined in clains 2 to 4.
Particularly preferred conpounds are:
2', 3" -dideoxy-3' -fluoro-5-0-[2-(L-val yl oxy)-butyryl] wanosi ne,
", 3" -dideoxy-3' -fluqro-5-0-[2-(L-val yl oxy)-hexanoyl] guanosi ne,
',3'-g?ﬁﬁﬁ%¥h g?ngFUnEWD*¥@SbﬂVéb?K6¥V1aBEtanoyl] guanosi ne,
', 3" -dideoxy-3"-fluoro-5-0-[2-(lrval y oxy)-decanoyl] guanosi ne,
', 3" -dideoxy-3"-fluoro-5-0-[ - ~~al'yd oxy} - dodecanoyl] guanosi ne,
[
i

2-
-[2-
', 3" -di deoxy-3' -fluoro-5-0-[ 2- al ¥l oxy) - i stoyl] b~osin.e,
-T 2-

q

>

%

', 3" -di deoxy-3'-fluoro-5-0 val yif oxy) - pgl.m t oyl ] guanosi ne,

', 3" -di deoxy-3' -fl uoro- =6 -enft-®8+y#nx®é oyl ] a anosi ne,
',3'-dideoxy-3'-f|uoro-5y0 L- ~=al yl oxy) - docosanoyl ] guanosi ne,
', 3" -dideoxy-3" -fluoro-5-0 L, - ~~al yl oxy) - ei cosanoyl ] guanosi ne
0 L-isoleucyloxy)-butyxil] guanosi ne,
L )]
L

|
', 3" -dideoxy-3"-fluoro-5-0-[
', 3" -di deoxy- 3" -fluoro-5-0-] -i sol eucyl oxy) - hexanaoyl ] guanosi ne,

', 3" -dide -3 -flyoro-~-0-]2 -1 sol eucyl o -qcta: - ~oyl uanosi ne, 2',
' di dé"éﬁ&f?%%-ﬁ:ﬂ &aft 25-5%95[%- HCeRREVAT eﬁ%}g%‘)éé@%%w P“C%&J’?&gf%e,

', 3" -dideoxy-3' -fl ~~oro-5-0-(2-(L-isol eucyl oxy) -dodeeanoyl] w. anos:. ne,
', 3" -dideoxy-3" -fi~~oro-S-0-[2-(L-isol euc~~loxy)-mtistoyl] guanosine)
2', 3' - Brafewed/e@np blidsrod-this Oyfe2hyslintlmdt:euc~~1 oxy) - pal m t oyl ] guanosi ne,

9 MAR 2003 11 2', 3'-di deoxy-3' -fluoro-5-0-(2-(L-isol eucyl oxy)-stearoyl ]
guanosi ne, 2',3' -dideo:cy-3" -fluoro-5-0-[2-(L-isol eucyl oxy)-docosanoyl ]

guUaNOSk AR} [ efhaxrdes ik AEOX Y131z 0= 21 Or §:23::L= 0. 591 .- ei cosanoyl ]
guanos?ng))Baﬁﬁ%%%%%%ﬁ@sp%ﬁ }Oﬁngggé&gﬁ%lgﬁﬁ 664%%* u%sg#%%%‘%éﬁglgﬁal ogues)
such as’-@-[a-bénAylsadebenoyi-valgloxyarbpiesyl]-2n3 f-aidevknsl-Rhowp g@mndsite, ar
preferably 0) thus defining lactic acid derivatives, preferably L-lactic
aci d dér-OrE-meswxysebhnps2-isoleucoxy-propionyl]-2’,3’-dideoxy-3'-fluoroguanosine,

2',3 -dide -3' -fluoro-5-O.[2-(L-val yl oxy) - propi.qnyl ]_gyanosi ne, and
2,3 - gi-gJe-%@%Wlwa&b@né:%w%u&pﬁg-amw%lbgﬁ’%35%)10%7 YOrRMAMSE e and
phar mageg ical.l D ¢15al. I f13.088> r.eakdon cts,
et o oan (PR ERER A S T RS RS (RGO T e
expr esst-Qn[biky ek caitdnyl-1 3iHeva ok erungyl)-2eseailicok ik eflueh Stdodine, TEANS
ti~at the the linser has ftvo functions enabling it to act as a spacer or
bri de BéOapemettimxyichibotyl-2,8¥bds-isglencyioty-batyd/1}-Bg3 BdiQeguynd/pllwioguamsine,

nucl eosi de. For instance the ional group Lz nmay conprise a linker of the
f or mul g’-Q-[ﬂabemlqy)tcprbonyl-z,3-b?sp1tsoleucylogy-bu\ 1yl]-2’,3 Xdidec?:?yﬁ'-ﬂuoroguanos?ne;

NNWNDNDNNNNNDDNDNDDNDNDN
Taw

particularly those derived from L-mali.c acid and L-tartaric acid; and corresponding derivatives

employing conventional pharmaceutically acceptable esters on the terminal carboxy function.

Particularly favoured compounds include:
5'-0-[3-ethoxycarbonyl-2-valyloxy-propionyl]-2’,3’-dideoxy-3’-flucroguanosine,
5’-0-[3-ethoxycarbonyl-2-isoleucyloxy-propionyl]-2’,3’-dideoxy-3’-fluoroguanosine,
5'-0-[4-ethoxycarbonyl-2,3-bis-valyloxy-butyryl}-2’,3’-dideoxy-3'-fluoroguanosine,

5'-0-[4-ethoxyearbonyl-2,3-bis-isolzucyloxy-butyryl]-2’,3’-dideoxy-3"-finoroguanosine,

expecially the isomers derived from L-malic and L-tartaric acid.



-OO0P OR4 H1l1llla where R~ and R-s' are hydrogen or C--C, alkyl. In
formula Tlla, R is preferably hydrogen, nethyl, ethyl or isopropyl9 MAR 2003
i s hydrogen. Linkers of fornula IlZa zre conveni ent as many nucl eosi des
such as tape FLG nother conpound nust fgi rst be phosphoryl ated by cellular

enzy e it nhi b fo the v o) [ n. i 044 gl N
cequonty ar gty dre e AP O BER, 300 e AblieB BRbiesinistig
nucl eesireuhds McUAeMRosehbfitie RYALAIGR! e for imedi ate conversion to.the di-
and triphosphate. Alternatively the optional bifunctional |inker group L~
may conprise a structure of the fornmula ,., TI(b:O 19 MAR 2~3 12 R4 h -0
0-OR4" (Ilb where R and R;'are independent]|yH d ad-C alkyl. Astill
further group of bifunctional |inkers have tneforndH |)Zc: R~ -OR4" | |
i ¢ As described above, a preferredjgrog? o{ bil un,c;tugonal lin. ~Cers
conprises a, ~-di car boxRl +eOG— A% D-eeri vAitT ; as succinic acid,
whi ch are optionally sufsti t ut ed (for ingt@pg¢e with the Substituents
defined above for R~ as a fatty acid) and/orjoptionally rrzono or

pol yunsat urated, such as n-3 or n-6 nono-~ aturated. Preferred noieties
within this class are |isted above. Although the disclosure above has
concentrated on glycerol L1 groups in corfunction w tid dicarboxylic L~
soups, it will be appreciated that a wide variety of trifunctional |inkers
are aagl_rlop:iate Wit h di carboxylic L~ groups, for instance structures of the

f or mulvahare &l prertionaiy sviestited Cr&+ale! of Gt fostkeayt asii is tha estar repiducadiea

conpo 3 radr.u C rjsSi Twdeni vat i Q
CoMpOTRad 2 AMR) S A8 ARLELORA (K, LYot 18 s o

~- 1 VO,convéiie@dy PrapAFddOretaId-HPdrb¥ e ®-adkbdHific acafitubh ROShidoRRScH, dReliid &id,
guani ne base. Exanpl es of such conventional FLG prodru~s include conpounds
of thdydorxyprepapbic R, RydRxybutjtic acid, Bydrextvalztit-acid ot Hydrox@cdpRoic acid.

Representative compounds of Formula Ja include:
2’,3’-dideoxy-3’-fluoro-5-0-3-(L-valyloxy)-propionyl] guanosine
2’,3’-dideoxy-3’-fluoro-5’-0-[5-(L-valyloxy)-pentanoyl] guanosine,
2’,3"-dideoxy-3’-fluoro-5’-0-[6-(L-valyloxy)-hexanoyl] guanosine,
2’,3’-dideoxy-3’-fluoro-5-0-[3-(L-isoleuclyoxy)-propionyl] guanosine
2’,3'-dideoxy-3’-fluoro-5’-0-[5-(L-isoleucyloxy)-pentanoyl] guanosire,
2’,3'-dideoxy-3"-fluoro-5’-0-[6-(L-isoleucyloxy)-hexanoyl] guanosine,

and pharmaceutically acceptable salts thereof.

Particularly favoured comnpounds of formula [a include:
2',3'-dideoxy-3’-fluoro-5'-0-[4-(L-valyloxy)-butyryl] guanosine; and
2',3'-dideoxy-3’-fluoro-5’-0-[4-(L-isoleucyloxy)-butyryl] guanosine and pharmaceutically
acceptable salts thereof, In these compounds hydrolysis and removal of the R; group in vivo
leaves a reactive terminal radical which will tend to cyclize and prompt the effective releass of

the mother nucleoside.

The present invention provides compounds of formula I, wherein both linkers L; and L, aré
absent and R as a fafty acid residus {s itself used as the linker, with the aliphatic L-amino acid

residue of Ra being esterified to 2 hydroxy function on the fatty acid alkyl chain, for example on



FIV 19 MAR 2003 "' 13 where Rt) RZ) L1 and L,_ are as defined above; and
R-is H ~r3) NHS) or OH or a pharn, aceutically acceptable ether 109 ARt 2003
thereof; and ' R3' is an aromatic bond or hydrogen; Potenti al

pharmaceutical |y acceptable esters for include the fatty acids descri bed

inrelation to abov such as stearbqR~ . ol eoy] etc or shorter esters
such &8¢ Beserian. 5?1 OBUW‘SS’ﬂ‘me& e aBbStaéﬁtqgﬁ*l isstrtied frasts onie §hyrowe(ar

o o AR erus) bR HPeR bR IRRRR kA erBlerky BUTR AR EPAORIDRBIS ety
car bongi®es th%a@@%ﬁf ﬁﬁn‘éh@ﬁ'ﬁ@ﬁh@ fﬁﬁfté‘cﬁ th§%&%ﬁ%ﬁﬁ@%%@‘%bﬁ%ﬁéﬁe

accept abl e ethers i ncl ude C1-C6"al ky ary
such agsotaetady karobenfixsthydtgrifieddl t,heamcldbhd\a/rundhdm@!teb&dqm’&dr(xladduFﬂu&Uk}ﬁ&hl Ryted
as for_ R~ above. Conveaient ethers include those described in
abovefEamRpYHES in accordangg ivitB trspreset lmrentipr Bpexthe foyonladst oxy,

cycl opropanyl am no, piperidino or pyrolidino and the like. Representative
nucl eosi des in accordance with the sent invention include acyclic

nucl eosi de anal ogues such as acycloyir and cyclic nucl eosi de anal ogues such
as ddl (didanosine), ddC (zalcitabine)) d4 | (stavudi ne), FTC, | anuvudi ne
(3TC), 1592U39 H,C—( O—nuc

(4-[2-am no-6(cycl opropyl am no) - puri n99 yl]-2-cycl opent ene- 1- net hanol ),
AZT (zi dovudine), D.A PD (D2, 6-diam nopurine dllgxol ane), F-ddA and the

| i ke, each of which zre well known il-1 the nuclTeoside art. A nunber of

r nonohylthre ©-bhunixctteassides oba enarotgdrodgviedacing -D-eot Landclebsidd anadoguepR, \é tHe
also findg utjlit hi s, conpounds. Conpounds within this aspect of tine

i nventd uwhm?i/mua ‘FJ‘P{“QaFW the corresponding indications to the nother

conpo 1fgr Mo [ acyclovir derivatives,

H Vv fgcpg?dl oqszt%@/uﬁ%gl%ﬁé%%&é‘m% |1ér:t§a WE %g952U89, HBV for | am vudi ne,

FTC etc. A favoured sub~' oup of nucl eosi de anal ogues conpri ses derivatives

of m)nohydrlc nucl eosides of the fornmula Ic' A-O0 O O0~~-Afk"' ~O'nuc -0O |

c 1 @rmﬂt%@sﬂw i@pfrarcd cRmpaupdyinciidgnige compounds aiedasd inglagpodeto 4-

Forrrul}tﬁa:{ aﬁfB%’ cgg éo% ?g&gunds wherein A and A depend fromthe 1 and
I ons he reo

3 posi noi ety and LZ depends fromthe glycerol 2
posi tiprs’- dlae@dyt?tﬂ@arbsseoqaqmamexﬁyrmﬁyl deReRdEnd, and 2 or 2 and 3 and LZ

from3 or 2 respectively. Representative corrpounds within this subgroup
i ncl ud&,3 £ﬁ1d®>qy33 1l nre-HO{ 2t Ivalyboyyexingibgydnoxipear bonyl ) pr opi onyl ]

acyclavir,, .~ -0- (2- hydr oxy L- val yl oxy) - 1- pr.opyl oxycar bonyl ) pr opi onyl ]
acycl 02/r3r -dideaxy: -IIBﬂf‘(@ 5365?.5(1_4-_1&,1 BF@(RC%-‘W%%“@%‘%?WI oxycar bonyl ) pr opi onyl ]
acycl i sin

%dﬁoxgﬁox I%’u a)l/)fl V)def oxyca’r bonyl ) propi onyl ]

acycl ozm Ef"dléed\ i'Sﬂ&c(rols-é O[bt@ o%!,)yddaw ?ﬁﬂ&@éycar bonyl) pr opi onyl ]
acyclovir, 4'-0- r oxy- L val yl oxy) - 2- pr opyloxycarbonyl)proplonyI]
acycl 0223 -dxﬁeo@y-jBB—rIu()ﬂa, Sm[B@walyMﬂ@mquw)}@.apoapy,l oxycar bonyl ) propi onyl ]
acycl o~~,

4 -0[8 @(iﬁﬁ9w-§x3fh3£q_51%@ Butglytny)-pelnpiasplgusrgeiaebony| ) pr opi onyl |
acycl Oé",ﬁedldeoxy %3 f&g g(ﬂf ll:valyic}/xy?xeézaroyl R %Bgsl oxycar bonyl) propi onyl ]

| am vu

5 - - [ 3634y 935X 1o BB RERRH) P 0Pl oy

| am i vadine

5-0-j 3 (a(ald%bteya?lmb&pbwfwkpxm&rypremaymn@rah@mb}pr opi onyl ]

| am vudi ne,

5'-0- [3’ 1 (A d by DX fludols-Ds@ @uisyleazyldx - prtaplll guapesingonyl ) pr opi onyl ]

| ami ~' udi ne, 5' 0(3 ((1, 3-bi s-L-~~al yl oxy) - 2- pr opyl oxycar bonyl ) propi onyl ]
| ami vudi &’edldeoxy-i% -fluoro-5-0-[2-(L-isoleucyloxy)-hexanoyl] guanosine,
5'-0-[3-(,(1-hydroxy-3-L-val yl ox 2- pr | oxycar bonyl ) pr opi onyl

| ar ni Eﬂnéj’ﬁcﬁ éyw Huoro-5-0- [’y(L 1>g?eucylg<y P3cianol] guanodint, gProptonyl]

> - 0- [ ’ édgo%@ s'lx.lorsoog %ufly{L-'agl)eucvlgx)%pX lc(a)r)1( ﬁf@anry:!&epmp' onyl ]

| arni vadr n

Far a1 -2 N - Oy e B B PR SRR bonUT) o opt oy

DAPD,  9° 3. ch‘.eoxy *-fiuoro-5-0O- [7 (L x:olﬂu fl:)\y)-mmsto)l] guanosine,

5 -0-[3-((2-hyd ro cy- 3-L-val yl oxy) - propyloxycarbonyl)proplonyI]DAPD
5' - 0-[ 3'(3(AiBeoluys3’ L1-*do$@-|5€(Dl¢?-|(bx;@l*llc:\[ln\lyb)-plabmy@)é]‘ paanyplsingr opi onyl ] DAPD,
5'-0-[3-((2-hydroxy-3-L- |soleucyloxy) 1- propyl o: <ycar bonyl ) propi onyl] D
APD, 5'-0-[3-((1, 3-bis-L-valyloxy)-2-propyl oxycarbonyl) propi onyl] DAPD,
5 -0-[3-((2- hydroxy 3-L-val yl oxy) - 2- propyl oxycar bonyl ) pr opi onyl ] DAPD,
5'-0-[3-((1, 3-bi s-L-isol eucyl oxy) - 2- pr opyl oxycar bonyl ) propi onyl ] DAPD)



-0-(3-((21- hydroxy-3-L-isol eucyl oxy) - 2- propyl oxycar bonyl ) propi onyl J D: ~PD,
-0-[3 -((2,3-bis-L-~~al yloxy~)-1-propyl oxyca.rbonyl)oropi onyl ] 192MAR 2003
- di deoxyl nosi ne

- 0-[3- ((2- hydroxy- 3- L-val ~~l oxy) - 1- propyloxycarbonyl)proplonyl] 2',3 -~id
ox~i nosi ne, 1 9 MAR 2003 15

-0- [§ éﬂ&d oRy-3” 'ﬂdo?c%e@'cff'(E)W&Ieﬁc)@c{@ﬁ)-\é[eg?%\&‘f]aﬁﬁﬂeyﬁéprOp' onyl]-2",3"-dideo

xy| nos

'O[§‘B(ardféMQYQXMré—SL@?t%HQYJI@Mﬂc@f)-Ql'b@&)éb@%}’@@éib%ﬂ%')pr opi onyk]-2', 3" -d

i deoxyiiiosine, ~1'-0-

1 3- bR 53 1-dmdaby-8Xf)uote-5 rOf3H(Dyadeudyboxy) ivospioytlyduanadsing' - di deoxyi nosi ne,
'-0- [3 (1- hydrox - 3- L-val yl oxy) - 2- propyloxycarbonyl)ﬁroplonyl] 2',3 -dide

oxyl correspon ing n-3 and n-6 monounsaturated analogues, such as € or 9 octadecem)l

>' - O%’gp%gl 3- bi s-L-isol eucyl oxy) - 2- propyl oxycar bonyl ) propi onyl ]-2', 3" -di de

oxyin

S -0-[3-((1-hydroxy-3-L-isol eucyl oxy) - 2- propyl oxycar bonyl ) propi onyl]-2', 3" -

di deoxyi nosi ne, )

S' - O In3folfndl a3t ipSarld g@f&’b@lf&)&b@wdeﬁfﬁﬁﬂa‘éﬁ@hbﬂd%@ﬂaﬂ%@' betraigin NRetic

5'-0[3-((2-hy drox - 3-L-val yl oxy) - 1- pr opyl oxycar bonyl )prop| onyl ] stavudi ne,

5' - 0-3ad (ctezvstlb¢Sssuch &ol eucyl oxy) - | - propyl oxycar bonyl ) pr opi onyl ]

St °c %ng (f 19eeia? ofirom-3-9-Bsletialy Iy prariprdberBeyivs: H&hw ) pr opi onyl |

st avugh { 1 Y&

st avudljr.:gdldgmyg gl' ééo 5%? g&y ° &ILC)'(' 3%3“0% C%B@Op#opy xyc éﬁ&ﬁ%pro%hbﬁyl ]
5t a~ Uﬁ’dd&ﬁtabfe sals [tﬁe:@éf as the breakdown products, lactic acid and the amino acid are both well

1, 3-bis-L-isol eucyl oay) 2- propyl oncar bonyl ) propi onyl ] stavudi ne,

5' - O-§Zepted-physiotogiedlyl - i sol eucyl oxy) - 2- propyl oxycar bonyl ) pr opi onyl ]
sta~~udi ne, the correspond.in' derivatives of

4--[2-amino-6(cycl opropyl z- ni no) - 9H puri n-9-yl ] - 2cyel opent ene- | - met hanol ,
and piras BRGRNLLE BLAN r%&fﬁttﬁ@k@n@f«d $SeldiRr Bl tx‘ﬁﬁﬁﬂ% Y theiHORRler Bhis
cor upounds corlrprl sesC those of the for Fm la Id: erg%ﬂ.\pai -1- 5%uc d vsrr]ere Rz
and Abko furetiass elezibmgdt fooact Ronigpdcar babadge Etwuc:n e frst Hni{dr ge:uipélpcand-ﬁu= 5'-

Repre entatlv formula. ldi]-~
O B By G HooRGS S doiton R ey e cRBHoTy EE e Fresh rgaisayd Leheof 651 |
acycl ulamao [ 6- (L-val yl oxy) - hexa-noyl] acyclo~-ir,
4' -0 L-Tsol eucyl oxy) - propi onyl] acyclovir,
4" - 0- [ ~- ( L-i sol eucyl oxy) - pent 3noyl ] acycl ovir,

)
5'
3
5'
e

4'-0-[6-(T..-isol eucyl oxy) - hex~noyl acyél ovi r
5'-0-[4-(L-~~al yl oxy) - propi on~~IJ) ? ul 9 MAR 2003 16
I
., O
R4 H

llla
where Rs and Ry’ are hydrogzn or C,-Cy alkyl. In formula Ila, Ry is preferably hydrogen, methyl,
ethyl or isopropyl and R.’ is hydrogen. Linkers of formula Ila are convenient 2s many
nucleosides such as the FLG mother compound must first be phosphorylated by cellular enzymes
before it can inhibit the viral polymerase. An initial or sequential hydrolysis of such compounds
can release a monophosphorylated nucleoside in vivo which is available for immediate

conversion to the di- and triphosphate.

Alternatively the optional bifunctional linker group L, may comprise a structure of the formula
b h



5'-0-[5-(L-val yl oxy)-pentanoyl] ddl, 5'-0-[6-(L-valyl oxy)-hexanoyl] ddl,
5'-0-[4-(L-isol eucyl oxy) - propi onyl] ddlI,

5'-0-[5-(L-isol eucyl oxy) - pentanoyl] ddl, 5" -0-[6- (L-isoleucyloxybgﬂﬁﬁaﬂﬂil]
ddl, 5 -0-[4-(L-valyl oxy)-propionylJ star-ud|r~e

5'-0-[~- (L, -val yl oxy)-pentanoyl] stavugjne, 5'-0-[6-(L-valyloxy)-hexanoyl]
starudine, 5 -0-[4-(L- |soleucyloxy)F§£op|onyl] st avudi ne)

5'-0-[5-(L-isol eucyl oxy) - pent anoyl ] avudi .
5'-0-[6-(L-isol eucyl oxy) - hexanoyl] s av%ﬂﬁ_e

5'-0-[4-(L-val yl oxy)-propi onyl ] -DAR L- val yl oxy) - pent anoyl | DAPD,
5'-0-[6-(L-val yl oYy)-hexanoyl] DAPD,| 5 -O[4-(L-isol eucyl oxy)-propi onyl ]
DAPD, 5'-0Oj5-(L-isoleucyl oxy)- pent%gfyl] QﬁBD

5'-0-[6-(L-isol eucyl oxy) - hexanoyl ] PD, 5"-0-j4-{L-valyl oxy)-propionyl]
| am vudi ne, 5'-0-[5-(L-valyl oxy)-pentanoyl ]Il am vudi ne,

5 -0-(6-(L- vaIonxy) hexar . oyI] | am vudi ne,

5'-0O | 9%%% udi ne,

5'-0- [vé\e% |so{i% oxy pen noyl(f ¢%.I vudi ne,

5'-0-[6-(L- |soleucyloxy) hexanoyl ] |am vudi ne, and the correspondi ng
deri~~atives of

4- [ 2- dwhtEld sty Erojr oflyifunstiondl ligkets bayd thedoynyla Mg ~~cl opent ene- 1- met hanol .
Particularly preferred conmpounds wt n Fornula Id include:
4'-0-[4-(L-~~al yl oxy)-butyr~~I] acycl

4' -0-[3-(L, -isol eucyl oxy) -butyryl ] acy Io~-|r)

S -0-[~-{L-val yl ox~~) - but 5r ~~1] de-O -[ 3- (L-isoIeuc‘~|o:~y)-b~~t~~ry|]
ddl, 5 -0-[4-(L-valyl ox~~)-but5~~1]stf: di ne, "1 9 MAR 2003
5'-0-[3-(L-isol eucyl oxy) - butyryl] St@?Tudlnqﬂcl~

5'-0- [ - (L-val yl oxy) - butyryIJ DAPD, 5 0- [ 3- (L-isol eucyl oxy) - butyryl ]
DAPD, -va but yr | am vudij ne, ) . )

5' - 0- [Ass éiSC[’@Sigéhe ax%e? Blys%iﬂwﬂiy @HPVEH@S CRRRPTISRRC Qo F BB (e
deri vaj at

4-[ 2- am no- 59{:;}‘6?566%% clmr%%)acx Whmh are Op tmj:al%s% S(t)lE)ué?]At for mitancc W{S*r‘]o

2nd prmbsmuemnsldeﬁhécyame‘pt Rpbea &aiytamdp bﬁd/eoépndnlanylﬁm oecpuhyomuad:satnd such
hydr ol ysfv\ipand renoval of the R2 in ~7ivq | eaves a reactive term nal

radi catS WhPER- %mornowaﬂﬁtédc?yeferrfgr%m%rleﬁrva%@@h@aésvséwsheéébwsl ease of the
not aer nucl eoside. Simlarly, other nucl eosides are conpounds of formula

If: R~ ORy O~ ()P ~)g~ ()r
Although the disclosure above has concentrated on glycerol L, groups in conjunction with
dicarboxylic Ly groups, it will be appreciated that a wide variety of trifunctional linkers are
approp-iate with dicarboxylic L, groups, for instance structures of the formula Iz and IIb above

lacking the rightmost carbonyl.

Other suitable compounds are double prodrugs comprising Ri(R;) LiLp-derivatives of
conventional FL.G prodrugs, which conventional prodrugs release FLG in vivo, such as prodrug
derivatives at the 2 and 6 positions of the FLG guanine base. Examples of such conventional

FLG-prodrugs include compounds of the formula IV:

R3
R
N ~FRa
Ry </ | N
~
Lil;—O NT N7 TNH,
o Ay



R2 where Rt, R-, Ry, p, q, r and o-nuc are as dei gned above. Favoured
conpounds of fornula I'f include: 5'-0-[3-ethoxycarbonyl - 2- VZlleXX

i onyl J-ddl, 5'-O[3-et hoxycar bonyl - 2-i sol eucyl oxy- pr opi onyl ] - dd|? MAR 2003
'-0-[4-et hoxycar bonyl - 2, 3-bi s-val yl oxy-butyryl]-ddl,

'-0-[4-et hoxyca. : bony I-2 3- bi s-i sol ~ubyl oxy- butyryl] ddl,

-0 p@maﬂoﬂznan@oﬁwamas@ﬁwdﬂwm onyl ] - acycl ovir, O-1-Onuc Ir

y rbo 2-i.sol euc - propi.on -ac CIQV|r
HicHnss G 86 éﬂmf@asmwwéﬂjr Rt 15 IRATO? £hFE MgeeRf, 2nd
0, s |soleucyloxy butyryl] aCIC|OVIr
Fé aEl %%ﬁ%}lﬁ?)ﬁg? Oégyléf)? "&xy- pr opi onyl J- DAPD,
[ 3- et hoxyca. zboryl - 2-i sol eucyl oxy- propi onyl ] - DAPD
[ ~- et hoxycar bonyl -2,3 -b is-vzlyl oxy-butyryl]-DAPD,
Pétentinbplyratdoemideall? adedpiabld estdrs M)Rﬂny}ukiutﬂyds Ythy ddidsRIRscribed iR rdlR O3

-0

- 0-

- 0-
S 5' O 3- et hoxycar bonyl - 2- val yl ox rop| onyI - st awdi ne,

- O Fo-20pMexspchras stpralal, |0k@nfb%>¢ré [€8\STOFHA ]ass%C&WiIthbUt)’f}’l Other potential
-0
-0

:%gt'c Rjg@?@g ?glg%zinu%j ?é.cgg# fglrl\éal l Ox%tl" gﬁyﬁry St a I,Fg)os;bhonc acid, such as

- O Indor®d h d & o |
S -0-(4- e?hoxycgér bﬂ;ﬁ%atgv 3@5&@%\%\.1@%1}%(? OE%F%&% Ifgﬁ &g:d% alkylarés f%fr bg?%tokye

ar bonghraaaitdor sxlplsarlic estengl oxy- but yryl ] -1 am vudine, i and the
corrresponding rLalic and tartric derivatives of
4-[ 2-am no-6(cycl opropyl - am no) - 9H puri n-9-yl]-2-cycl opent ene- 1- net hanol

Gor vay PRE iR gl ARFEREAIE B Br SITORL GG PR S SRR

rooaamn oL aoabdpsbpoo

i nventsi:ein a@)btemds(aﬁ Be idot snplof twitcH edaibaopGonadlyQuBstiited 4s) for B datidvauc
|l g where R2, p, and O-nuc are as defined above. Preferred conpounds of
f or nu|Cé9nvepiené|e&crés igeludy pimsg @mbyﬂdxyt}wmb@yamnmxgon@cyé@cﬁz/m?S such 2s n-

4' -0- L-iso0 cl,ovir

5' -0- %pf éq_x-yvﬁ}'%}i’g&%‘ 8}5’55%8‘[‘?%0 pgerigoprnyrieliging a8 B pr opi onyl |
ddl, 5'-0-[2-(L-valyloxy)-propionyl] stavudi ne,

-(2-(L-isol eucy' | oxy")-propionyl] sta~~udine
[lﬂep(rtscmmtxylcde)GOpld@-pmomgdo}dahammﬁh the ,prcscnt invention include acyclic nucleoside
[

-[2

L-i sol c | ox i

65 YT, St BT TrebRprSc gty ¢ AT BB AP B 10
AP rr o] I ve -6-
4D S op S e 0, (1 i
cycl oQemlmpymbﬁanqiu@Mygmcwm@thahbghaaclgembtﬁ4mﬁm) tihaPeofD-
The breakdo~~; n products of such conpounds, lactic acid and the unL,o0
aci d, Zab-«iaspingpygne dioxolans), F-ddA and the like, each of which are well known in the

Uoooo

5'
5'
)
S
D

nucleoside art. A number of monohydric L-nucleosides are under development and the invention
will also find utility on this compounds. Compounds within this aspect of the invention will find
utility in the corresponding indications to the mother compounds, for instance herpesvirus
infections for acyclovir derivatives, HIV for ddl, stavudine, ddC, lamivudine, AZT & 1592U89,
HBYV for lamivudine, FTC etc.

A favoured subgroup of nucleoside analogues comprises derivatives of monchydric nucleosides

A—O 0 0
]—o I g —0—nue
A—O .

of the formula Ic’:




accept ed physiol o~ically. 1 9 MAR 200J 19 The conpounds of the invention
can formsalts which forman additional aspect of tai in~~ention
Appropriate pharmaceutically acceptable salts of the conpounds of 1180 MAR:12003
g include salts of organic acids, espgcially carboxyllc aci ds, including

but n t trifl o te,
Cartrgineed Arafeahl HEQE 40 it t%%@% EPP Gnae, 2 8uF SISt
aspar \ifefein RERAQ A de g*éHa o3t the Olagh BCAOR Shs &N&E%?E@r@&%%x.t}%h@ﬁ?‘ﬁ%ﬁﬂ@t e,
gl ycer ophosphat e, | at e, heptanoat e, hexanoate umar at e, ‘ni coti na

pal nodteen thmeglymat E poﬁﬂpﬂdnyaﬂtpmm owateers pi ardapé depenvhl ahé 2 qurdpxd Brad &,
tartrate, |actobionat e) pi vol at e, canphorate) undecanoate and succi nat e,

or ganifrore 3lopAgasREcEslRs such as met hanesul phonate, et hanesul phonat e,

2- hydr oxyet hane sul phonat e, canphorsul phonate, 2-napthal eaesul phonate,
benzenesul phonat e, p-chl orobenzenesul phonate and p-tol uenesul phonate; and

[ norgq(g ?es@ﬁﬂaﬁ§ ytﬁg% sh}{ﬁlv & Q) iindgebrom de, hydroi odi de, sul phate,
hem sul phat

bi sul ph e) e) ocyan te) persul phate, phosphoric and

sul phmmer-[Mdzdﬁb1s1m&a19mpmw§p>@csxﬁ@my1apﬂ59m@m doycheirg cases be isolated

as the hydrate. The term"N-protecting group' I ~T-protected” as used
her ei r#’ f@{b{@ -hyelroxwesd-yalplopy)-1- prqpy&te@carbowlmreptontylie'.cm:lpeurm nus of an

d bl
?;“aé‘g.%rg Lok ﬁgPsé{,ﬁqué{cofe%%%fﬁn?ﬁ%%?u%&?a%%g?%@ BBt ect 1o o hp

J "4
2F1 oy DB ARG hE R soebe S kPR SRR p bRy BB ARG - of er once.
h, T-pr@t@szﬁl((lgs 9&%0191%1)11 Cy?@%oﬁ’ﬁ&iy&f%ﬁ?}p%% yiBadyRldWd, . acetyl,

propionyl,” prval oyl ylracet yl I"or dacetyl ,” 2- bro noacetyl

trifl ufUF(a{E&I(MI hydrbprlmwﬂgb&yyﬂ pr@)ﬂ&l@lcyﬂbpnpl)pnoprwﬂlmlyoamet yl,

a-chl orobutyryl, benzoyl, 4-chlorobenzoyl, 4bronobenzoyl,  4- nltrobenzoyl

and t He- @1[?(é{1 %bwbﬁsqlewbw\swmmleﬁc ZM@DLWWCXCMEI uenesul f onyl ,
dt te.f h b |
SQm or‘@béﬁ? bﬁ%&?b Hgiso {9&‘3?@% 5{93{@%@33}!1&5 SYeeShoAnY” -
t
D br on codas el Ao A ftebBRAAR 3§§@F§*Eyo¥iy““é§‘r‘ 2o
4- met h@’xak{er(whpdﬁw?—sugﬂmlylox;’/) wptnbpylélxﬁadjoﬁszr)bmpym]zmmn@ r-bo-nyl,

3,4,5-tri met noxy~benzy car bony
1- (, n-DreHer(y2, §r1b)s-_l_, mqip qavh@;py@;a)rlmvy.tbonyl)pmpxonyl] lamivudine,

dj |~ h b b , b bonyl ,
bt oY Eﬁroar- SR e S St A

th
(23 Zoéy??ébggqgroet oxy%ér{%g %ﬁlbhzén%%/@ﬁég‘%hwyfﬁwggphenoxycar bonyl ,
f1 uor esyO=[3:-(Bhh@exsarbaayiox cﬁr@pﬁmwaﬂa@m%p yl] Rt peditey| oxycar bonyl ,

cy~cl ohe~yl oxycar bonyl , phenyl t hi ocar bony the |ike; alkyl gropus

such a8'-Odazyl,3-uis- Lpla@nyd.yﬂqxyDétm;zpylobmaz@dwgpmpmylhh&@uﬁh@nm e; and silyl
G oups such as tri metgzl sily z)(; the li':e oured l AEJéOt ctl ng soups
i . ~cl udleCfld: (i hydroxy-3 W@GJMY épa%rétlw)ca%hom propiomydl | pi val oyl ,

hehgwéa@iéydgvﬁ% dn“df;}i ﬁt;& P@Q%ﬁhg‘? %?nyé)g)m 3 gﬁiﬂeﬁ%ﬂlﬂ hgoé? oﬁgg are al so

ext enskvg| Vi | ‘%22 | Appch as methyl,

substi ?utee %g\ﬁh/&*ﬁg?hgr s ‘su > &hg%ﬂﬁggca&net ?o K'ﬁyl t hi omet hyl ,

b~nzyl QXSZ)D[ﬁt(fQYBrbL.ﬁ muélexwmybwpmgymymwm)b amymngammg the |ike, silyl
ethers such as trituethylsilyl (TMS), t-butyldinethylsil % TBDI ~i §)

tri bensi0si3-§(R-hytirdxytiehyibaleucyloxy)-lmrogilakysaemuydpraaionyli PagBtopyl silyl and
the like, substituted ethyl ethers such s 1ethﬁ |,
s i e mwm AEEB o cybenzy!

?L:‘TCF -l é%;?:g RS BRSPS r@é?#'»%&a%;’péﬁééﬁf‘???y the
beny! 3 RECET oY SoRR At 9§>%%Hﬁ§31&2€%?§%9ﬁ%¢4 SP&EPute, pival oate,.
adamantsogy. ﬁum&%@m@a@&aﬁ@@nﬁo #rya!f@on)%rr bgiayg Iy Xy pr ot ect Lzg

groups i nc Vi nyl benz and the like. Xn
keepi n3'\@.- [h(@tﬁebuﬂlaélyw\aplJpe@mwtylmbehglwbpaimam FRlidemdyidwisinors it is
advant aj eous to co-adm nister one to three or nore additional antivirals,
such as'AZ[3-(@ehydradc-Lavdlylogio -prapsloxyosrbamsipropionaHaliy ; 2IeQXINPSIBki r |
saqui aavr, nevirapine, delavizidine, Vertex VX 478 or Agouron AGL343 and
the like in the case of HIV or I|anivudi ne, interferon, fanticlovir etc in
the case of HBV. Such additional antivirals will nozrtally be

adrn |n| stered at dosages reI atlve to each ot her whi ch broadly reflect

- Y A PN oA



Forrmul ations for oral adm nistration in the present invention may be

presented as discrete units such as capsul es, cachets or tabl ets?8aMAR 2003

cont ai ning a predeterm ned anmount of gge active went; as a powder or

granul es; as a.,solutjon or a suspensi of the,acti\é'e?)ag,ent .S an aqueous
e "

i qui"anB-(éz,ﬁfhiSiqijélﬁh@l)’llow)JiﬂfoRgflol"a}é“raE@lﬂdl)PmeWlél € kia@m?%mesi on or a
e A B, Tl aha 2o 8 8oL el Lokl aapet e
S S AT A SRS R, ™

o Do aaRE AR Pl brof oSt hpIAaR 2 BtRECUMAER, SO um

star ?’%-[@h(}(lSr-b'is*1”@ofe@{ckioﬂ&ﬁi-pfréﬁyl8%}@1?&&19@9%]3*.@&?1!-th,B’-GP‘QL:@:E)jh‘Ibside?Ct ose,

sucrose, crocrystallihe Tell'ul'ose,” kaol manrutol’, dical’cium phospha: e,

sodi smp3LE@1iarand3 4l-gbieac Aok P2 -propylodyebitonst)bopseigh] -253'-didecRyMoRn2003 2z
magnesi um st earate, sodium stearate and other netallic stearates, glycerol
st ea§'aOe[3s((2 Arbis-Iavaly]oxy)limropdokiyeartionyl yropinayldstpvislihs, and col | oi dal
silica. Flavaourind a&gnt s, such as pepperm nt, oi.l OlﬁjSéWI ntergreen, cherry

f

| av®uPr R Brhydirxy-3 e velsloxy)-swropyloxydrbonypsgripeylddarydiisie to add a

| i t. .0, mak h f dily i tifi.able. Tabl et
o s o Al P adas e anbraon{T Mt BEny pe rmde by
COMPE 8213002 Ay AFRLY. SHNAbIAR ﬂose@ai{l@f%yx& QBN ERISuAFGEARReY | NI edi ent s,

Conpr essed ! may be ptepdare conpres g'1n-a suitable nmachine the
act | yeoailgem I-Fisa HEBRo) 0uhRgyloRyPArB e REpidnpY wHeLd DIz, gr anul es, _
optionally mxed ~~ ith a binder, "lubricant, inert diluent, preservative,

sur f 858-Be((il vieydoox i dperlyloxy)-dgenpylokpedroed/ipatp iongl] seyudibeg made by

moul ding in a suitable nmachine a m xture of the powlered conpound noi stened
Wi t h5aR-I3nEli3-bisguiiselendylad-2-PrapYlosrtasbenyipfomeny siayHaiefy be coated or
scor ed d be fora:iulated sg as to pravide sl ow controlled rel ease
of t 6O "(@y%%ﬁ'g'ldﬁ?gﬁm? ﬁw?arf@ﬁgx%qﬁ%%ﬁ)gr?pdpnﬂj ﬁtla&}idtdlr?ﬁ’ni stration

| ncl yge '9%? BRARQMPr EAgvENe BEti weqza&ﬁmo_scayal_of:{a}\y%m-éqr%wﬁnmﬁptly
sacrose and acacla-or tragacanth; pastilles conprising the active agent in
an i ogrlbpdmae:-suséthamlgeidphasmzemitipk ity ecdeptabde sadtschesef.and acaci a; and
mout hwashes conprising the acgtive agent in _a syitajle liquid carrier.
ConpATRIE A EHURSFLad CompRUR W%%%E%@S@&fﬁbe g’r%{l%ﬁjd conprising the

acyl ation of the nucl eoside, represented here by FLG Forrmula V, typically
at the 5 hydroxy soup; 3 NNi R3. HONNHZ OF VR~ 3 NiR3 LAX R~ RO
N ~1I"NHZ O IV in which R~(R~)L, X represerids an activated acid, such as the
carboxylic Cerivati~~es of mlb:___TA%_oﬂLLbb.,_,\p@@re R, R, and L; are as
defi ned abo~~e or protected derivatives thereof.

Id

where Rz 2nd Alk are as defined for formula Ia and O-nuc is as defined above.
Representative compounds of formula Id include

4'-0-[4-(L-valyloxy)-propionyl] acyclovir,
4’.0-[5-(L-valyloxy)-pentanoyl] acyclovir,
4’-0-[6-(L-valyloxy)-hexanoyl] acyclovir,
4’-0-{4-(L-isoleucyloxy)-propionyl] acyclovir,
4'-0Q-[5-(L-isoleucyloxy)-pentanoyl] acyclovir,
4'-0-[6-(L-1soleucyloxy)-hexanoyl] acyclovir,
5’-0-[4-(L-valyloxy)-propionyl] ddl,



1 9 MAR 2003 23 Alternatively the activated acid may conprise a conpound of
the formula R (R~)glycerol-D-X, where R, R2 and D are as defined in
formula Tlc or an activated Rz-0-Al k- C( O)X derivative in the Ca‘zﬁhﬁR
conpounds of fornula la. In the latter cases the linkers may b up
sequentially by first esterifying a sulétably protected D or ca-hydroxy

car bo$¥HO-[S-fcivdlylaxyd) ipenrancylpddl, de, deprotecting the term nal carboxy or
hydroxy function and esterlzcélng the suitably protected glycerol of Rz

noi ety {hEr-Boivalyltiey) dexinoat]eifilder i vati ve used in the acylation may conprise
e.g, the E‘ﬁ'ld h lid ﬂCId anh C{lde) activated acid ester or the acid in

t he p|5 1 ET‘IY qupé‘?f@'é{ﬁ for exanpl e dicycl ohexyl carbodi i rnide.

Eﬁﬁ%ﬁﬁef@%w?ﬁ & 'y@ﬁps%ﬁg}ﬁi@héﬁfyi :ﬁzl:SELZSﬁcL“SS"‘m"’ °Z' d e d
i N-
i sobutsyl %ﬁggr%g%wg? 0913%1 e like) ydr oxysucci nam de derive

esters, eri'ved esters) N-hydroxy-5-norbornene-
2,3-di50@.lp41>§gma 0B I g—l b@{®ding. 4, 5-trichl orophenol derived esters and
the Iike. Furthg?? g"gtljl vlgt e>§§a0| ds include those where X in the formula RX
repr e§é{0$>-€h Ve o) eteytanbigl] etalRidige,Rz as defined herein, and R is, for
exanpl e COCH3, COCH-CH3 or COCF3 or where X is benzotri azol e. Correspondl ng
met hodot @ (L WIMIOY)BE}IC&WYJ]C%M@%% ot her monohydroxyl ated nucl eosi des

are t par,ed vated derivative is correspondi ngly
est er|05f tlgélj?tocei lfﬂﬁudfyrl V"tdd’i‘ »equi val ent) of nonohydric nucl eosi des
such as_ @:freg %/lgucl}g(gga,)l gﬁgylgggwawe 1592U89, DAPD, F-ddA and the Iike.

The i nter ve net hods t hensel ves defi ne novel

conpomwctsﬁ[sqﬁgggb@xw%)h@g&o% | sthadfer mula: 1lc’ A--0 0 OO0 ~I"-Ak--1L-X
A where A, A" and k are as defined above (A and A" being

opt i orfdtPy4§Eotaddbry)-proplongld MARID, onal protecting groups) and X represents
the free (_a or an activa: acid as illus~ated above. 1 9 MAR 2003 24
Repr es%n@g§1 g cRFd’éaﬂéf’l tHePPormul a L(c' include: nalonic acid

2. 3 pi o IT A sﬂ%%?ﬂ%%ﬁ%ﬂ B8 ceter) malonic acid
-big: d)TIéEDi@@lehcﬂ&l%lﬁ?&ibnm ppwipester, malonic acid

i s- (N-Boc- L-val yl'oxy) - propyl ester) mal oni ¢ aci d
i %- @i[S*:(ialwhaquomx))peptanpyll] Deﬂé’tlér) mal oni ¢ acid

(él‘[l% CBZ- L-i sol eucyl ox K ester, malonic acid
% HRoECleue e By BP ester, malonic acid

P B e St S
5_@}\[5:(”00 o\@j yénq y]p,{ngp\ydlmgst er, succinic acid

[
S -1L-val yl oxy)-propyl ester, succinic acid
[
[

2
2
2
2
2
2
2
2
2,
2, D%Qmsvdlymwhimy&ylﬂ)lmyﬁdmst er, succinic acid
2 -1 sol eucyl oxy} - pr opﬁ/ ester, succinic acid

2 y

2
2
2
2
2
2
2

§': éNL“G@MLeussdpéﬁqu?ﬁp fproiyylines t 1(_'ar succinic acid |
c ucy 0X ester, succin.ic aci
é& E@g‘sﬁ Y P ;ﬁﬁ%ﬁ%m@st er, glutaric acid

3- ?kﬁ%&@&%} I oxla'?gﬁ %‘Fﬁly ul{l Z;I Cg?ﬁ!t gl’l c acid

I ﬁnc( th¢ &:JF&%Ebnddé}Jv ﬂﬂﬁ%‘M)VeBrd?p)‘fL[Zeﬁﬁlﬁbé(Qchp%pﬁaﬂl@mdj 9H-purin-9-y1]-2-cyclo-
i s-(~1-Boc-L-val yl oxy)-propyl ester, glutaric acid

i perttnd-b-otethanydloxy) - propyl ester,

wwwwwwwwwwwwwwwwwww

- bi
-b
-bls
- bi
-big
- bi
- bi
- bi
-bi §
-bis
- bi
-bi s
-bi 3
- bi
-bi S
- bi
- bi
-b

Particularly preferred compounds within Formula Id include:
4'.0-[4-(L-valyloxy)-butyryl]acyclovir,
4'-0-[3-(L-isoleucyloxy)-butyrylacyclovir,
5'-0-[4-(L-valyloxy)-butyryl]ddl,
5'-0-[3-(L-isoleucyloxy)-butyryl] ddI,
5'-0-[4-(L-valyloxy)-butyryl]stavudine,



glutaric acid 2,3-bis-(i t-CBZ-L-isol~ucyloxy)-propyl ester, glutaric acid
2,3-bis-(1~r-Fnoc-L-isol eucyl oxy)-propyl ester, gluta.~ic acid

2,3-bi s-(N-Boc-L-isol eucyl oxy)-propyl ester, and the correspondi{rg) MARi 2003
hal i des, in particular the chloride, attd anhydrides and di esters of each
of thg’ .@ -i§leud Q gehnifieaci d 2, 3-ba- (i " 1-CBZ-L-val yl oxy) - propyl
ester, 4- rreP?‘LSTSxybenzyy@ZJsbt gpq,sjucm ni ¢ acid 2 3-bi s- (N CBZ-L-val;

~ ox55)vCp[4}|@rhat3&b1ev) sbutyryjDARDhy| et hyl ester, etc. A furt her preferred

group of internedi ates conprise those of the forrrula Tl a' 1 9 MAR 2003
25 A Q' ﬁ}[k(blmlkucyTe\ey)-bxtwl] DARD, | a' where Rx, ALK, m nand T are as
descri bed above, A and A represent acyl residues of L' al i phatic am no

aci ds (@H&e’@b@@*ﬁ&%@%@n%sterl fied to hydroxy functions on the
residue and the other is a free

| i nker of A A he acy,
hydr oxy" C@.{gzﬁ-m%lﬁac ér?r’*‘@@gﬁ{] dfr’Fee acid or an actl vated acid as

N
ahor o8 TR FnobiBe cRRRAA XY e aiib P SRR R i S0
Corrp%s»eh%ﬁerﬁtehm &ert%raaddapm':ﬁbceﬁﬁca@r %cgﬁh@bie 4Bk YhQXypPr opanoi ¢ acid,

N- Fnbc vaIonxypropanorc acid, 3- L- val yl oxypr opanoi ¢ aci d,
3-1~,r-Boc-L- |soleucyloxypropan0|c aC|d

3-1~, -F c-L-isol eucyl oxypropanoi c ac 3- N- CBZ: L- lsoleucyloxypropan0|c
aci d, 18-tResSRQMRRAdy MYLSPbGSy dcngave? E%@Em&@mw 3‘71V(5’x¥r51ﬁ5y3r FeaCtits wrmipah;

- CBZ- A L ]

3N-F lraeﬁg‘lidi \gﬂiéégtﬁwto§§i§a@§gzlccé§§r 5&555’@3 EE}@S}g ucy?(é Q"%bn%f hgd?oé lc}fm d and
the line; and the activated derivatives, such as the acid halldes Furt her
novel internedi ates include precursors of conpounds of the fornula Ile and
|1 f alfowelarlyspder akdlgosidrsses eharpovads bf fammubealfur al " confi ~uzations such as
L-malic nd L-tartaric acid; for instance:
3-ethoxycarbony|-2-va|y|oxy-propi ic acid

3- et hoxycar bonyl - 2-i sol eucyl oxy- prQpionic acid
4- et hoxycazoonyl - 2, 3- bi s-val yl oxy- utyric acid

O
l

4- et hoxycar bonyl - 2, 30+ 4] 0§c O—nuc

3- benzyloxycarbonyl SjVaIy oXxYy- Broplonﬁc

3- benzyl oxycar bonyl - 2-i sol ucyl oxy- proploqlc acrd

4- beazyl oxycar bonyl - 2, 3- bi s-val yl oxy-butyrjc acid

4- benzyl oxycar bonyl - 2, 3-bi s-i sol eucyl oxy- yric afid, and the like; and
t he correspondi ng activated derivatives such as the acid halides. ~9 9

MAR ?00Berg&isRed Ry, Pafiand afencedre pheefinpdabaies i ncl ude precursors
correspoadi I n~ to strucn:re 11d, such a.s; 2-(L.valyl oxy)propaaoic acid,
2- (i ~T-Boc- L-val yl oxy) propanoi ¢ acid, 2- (1 - Fmoc- L- val yl oxy) pr opanoi ¢ aci d,

2- (N QBoureted othPodnds b o i CIf akletie: 2- (L- i sol eucyl o: cy) propanoi ¢ aci d,
2- (N- Boc- Li sol euc~~| oxy) pcopanoi ¢ acid, N (Fnoc-L-isol eucyl o~cy)pr opanoi C

aci d, N-QBztho:s@lzenonyl- bxyl)ybﬂqgaupiionylédidﬂ 2- (~val yl oxy) butyric acid,
2- (1 ~T-Boc-L-val yl oxy)butyric acid, 2(~I-Fcoc-L-valylo:<y)butyric acid,
2- ( N- GBZOH3vethgxwryydsit-gmsodeusyiogy-progionylj-gdl eucyl oxy) butyric acid,

2 R SR IH R U S e, o Soleucy! o Bty ric act o
thero g 5;3 % %%%%9&2%#-95%&“ Fige @;}.&ﬂq&lof 3" fluoronucl eosi des such

as those een e revi e~, ved by Herdi wij n et al,

oy VORISR R 50, 16 el on of
4’-0-[3-ethoxycarbonyl-2- 1>oleucyloxy~prop10nyl] acyclovir
4'-0-[4-ethoxycarbonyl-2,3-bis-valyloxy-butyryl]-aciclovir,
4'-0-[4-ethoxycarbonyl-2,3-bis-isoleucyloxy-butyryl]-aciclovir,
5'-0-[3-ethoxycarbonyl-2-valyloxy-propionyl]-DAPD,
5'-0-[3-ethoxycarbonyl-2-isoleucyloxy-propionyl}-DAPD
5'-0-[4-ethoxycarbonyl-2,3-bis-valyloxy-butytyl]-DAPD,
5'-0-[4-ethoxycarboayl-2,3-bis-isolsucyloxy-butyryl]-DAPD,



(did.anosine)) ddC (zalcitabine), d*-,T (stavudine), FTC, |am vudine (3TC))
192U89

(4-[ 2- am no6- (cycl opropyl ani r o) - 9H p: ui n- 9- y1J- 2- cycl opent ene- 1- ried MARI003
AZT (zi dovudine), D A PD (D 2,6-diam nopurin a dioxol ane), F-ddA and the
life are well known and extensively destribed in the literature. The
reaCt'5”90q;gfétl’{c_ﬁ@y‘cm%%n?!t}tvlﬂ'y%x?%oGd%TMyﬂ-sTthMiﬁé‘,p may be pre-formed o.
generated in situ by the uSe of reagents such ~ dicycl ohexyl carbodiiride
(DCC) ®rOB{etitryensbohyl-2-z0leutylyxy-pphtnbI]-sthiudigd r amet hyl urori um

tetraf| uoroborate (TBTU-. ~Y' hen as aCd f:alide, such as the acid chloride
i s used-Od4tathaiygasboayi-A3-havaylpsy-busrdirsegudineet hyl azni ne,

N, N -di:~ethyla~niline)_ pyridine qr di,mnmethylam nopy ~ idine racy be added
to taes r@ddrtemorashonyk2r alylripremonyl]-leaivedied hydrohal i ¢ acid. The

reacti pn r referably.carried out .in unreactive sol ~~~nt such 2s

N, Ndi rrgtﬁyfsfeg?%@/ﬁﬁg’ény L%‘HDZWHIP&'BF%‘?W 'G@ém{ﬁnﬁcet oLitrile or a

bal ooerafyX,~ [ QRS i [ ne. Zf desired, any of the
above ?reér?ﬁid'o%}e%%g %?%%?Lgfg’aé’rhé _g%pl&'j gﬁb@i?‘{rﬁﬁlﬁgg“%used as solvent, ta..king
care thap. a-emiﬁlamn?ws%ﬁs-isgteﬁéﬁgﬁﬁsut@plw@gamn tenperature can
typically be varied between O C and 60" C, but i11 preferably be kept
behveeandbtee colrrefpdndind healicaandetartdd defivhtives 60 4H@uarsinbr&{cycbapropyt-aming)l9H-
usually b~ essentially corsplet~, T he Progress, of the reacti ?.'n, be

n c

f ol | o~RuaptOud]-Avelopsiteny émmethioghane RIapRICIUTCa)y fcceptahle selfy Meroish saaly
syste o r t] | 8.6 -as. rm ned by
TLC) {Tﬁaeseé?eoggglggééesm&r&rogfgp':t%i‘%gae.ﬁlﬂ?‘hbgr%té a¢ri\9agwﬁghggig§é@?%0?gani c sol vent
and puThé beded)inenticanitand2 I eonodhes of the fyeiwdlk g sati on fzom an appropriate
sol vent system By-products where acyl ation has taken place on the

nucl eosi de base can be separated by chromatography, but such rnisacylation
can be mnimzed by controlled reaction conditions. These controlled

condi tions can be achieved, far exanp2e, by mani pul ating the reagent
concentrations or rate of addition, gspecially of the acylatin~ went, by

| onering the tenperature or by the choice of] sol vent. The reaction can be
foll owed by TLC to nonitor Hife—To € trowe. It rnay be convenient
to protect the 6-o0xo group on the base and especially the 2 amino with
conventional protecting groups to forestall m slgcyl ari on. Conpounds of
Fornula IV in which R~ is hydrogen may be prepared by 6-activatin' the

cor r epdAgrange.Pu drindO-ayppsdadeeredmbont a | (wherein the exposed ami no
functi Of the anun id resj.due.of R~ is optionally protected with
conven f%,ﬂ?éﬁﬂ@g?‘gﬁ é&ﬁ%ﬂ“ﬁ%%ﬁg%ﬂdgﬁtn an activating group such as halo.
The t hys. -(Iv.vat : ib Agcisvpsequent |y reduced to purine, for
instancecgvlgtltl a pygﬁyg i%ﬁm%}gl ao?yst and deprotected to the desired conmpound
of For dH[2-(L-dvol&arylmxlyrpipiddylipoyelder wherein R3 is an R or other ester
may be prepared by conventional esterification (anal ogous to the

esteri P 't%&'@h“’a %W)ﬁ%@l(?@%]/@: of the correspondin? |iydroxy conpound of

Formul a, | ornul a, V, » opttional after conventional N-protecting the
exposeg 'fo%&f'ﬁ?ﬁ%ﬁyg’ﬁy&?%ph@ygr?ﬂldﬁfo acid residue of R~ and/or R-. Conpounds
wher ei ne: B3 19 91 ¢ I PhEeR ed anal ogously to the process disclosed
in thersa@%?r%sg%ﬁ%%&r%&@gf%wm) ’again in conjunction wth optional

N- pr ot ectQ-pn(DfisR¥ER%ed)apiendiatpaditeonpounds wherein R3 is an azide can
be prepared as described in WO 97 0902. Internediates of the formula Tid
are corfv€ 24Livelydoeerepionyl] kmjvedinan ef a car boxy- protected hydroxy
aLkanoic acid, typically a 2-hydroxy-1-al kanoic acid, with the app:opriate
acti vatfécpﬁ%r&LNF?}F%)MYXd“WOWXJﬂ%WW such as h'-CBZ valyl or isoleueyl

in conj lg:! with.a convent] | couplin' reagent such as D~L4P/ DCC or
v; ith f%‘ig‘%‘ﬁﬁwﬂﬂﬁ'ﬂ{ﬁﬂoaﬁ] 'car boxy protectina~ group is then

r enovedy, A RCE AL i | ysis and the resulting in.errnediate
is actﬁ%éﬁg%{ggs%%é%??%@gxgggggygf the ~e~ acid is unsed ir, conjunction
with a £aupheNGd; {iind Od&latived f¥f f 0925REn6- O} ROSbFHaiNGPO Hompiveht 1] Gnal
esterifica:i1on condltions. 1 9 MAR 2003 zs Conpounds of the fornmula la
are al sgchpenentdnidthanslemdpheshdoyutidadlyranedphaldebales theredfi the i mredi atel y
precedi ng para~aph, namnely esLerifica&ion of a.garbo&& grqtect daj .. vell
hydr oxyThavbeaeb8xy narPaycts o€ suel compewds: dzcici aeid andk e FBFA, 2Hy Ao RIBuISY i ¢
acid etc w,th hheoggpgﬂgriate Nprotected R? derivative, either as the &ee
acid i.ﬁxgﬂﬁ?ﬁ APEFWTh a coupling went or activated, for instance to the
correspondi ng acid halide. The carboxy protecting gxoup is renoved and the
resulting L-rternediate esteri 'red wifa the nucl eoside with the

met hodol ogy descri bed above. Conpounds conprising a structure of the

. - a I




L~ -0 ~Ha P,2 RA Via where Ha is halo, such as ci,!oro, iodo or brorm IS
a~zal agous conditions to those described in US 4 337 201, US ~ 2% m@ k
'~1~'0 94/13682 & ~~'0 94/13324, Starret et al J Ilvied Chem 37 1887 1 6230

(1994) and lyer et al Tetrahedron Lett 80 7141-7144 (19s9)) . The

120noRKeSBARbENRARE RE VARG e BCANY S AR A asAOEH 2c0Br B iElGiops

descri nstz~ce, net a Correspo

~i 11 appkopriste phemime ?Qfaaépeaiﬂ@fsam bﬁmewmﬁudfds%fm&h@mlodmmde salts of
Alternatlvely this esleritication to the phosphate ester could tr-se part
is hvorgame:pwds)rqspe@alngcabbxylsct acu@cmolmngénmﬂ@m Hﬂ:.@d_toompmphﬁnmoamhta,
conpo nd of the fornula Vi %—1 MAR 2G3
wher ei'df %@HBOWC dirateq largae; Wéﬁaé?o%‘%atﬁnﬂafﬁ egak, (%FW@W? (ﬂ@éﬂa’%ﬂﬂ*@%?

t h I oLect
nd oo/ SuRoRiy buliy ARG,CIRSET csERpRNG:, o, HEBESHERNME.
i's an ohﬂdreqmystagb@nephe%@rbaw&mﬁh% aficstitalte, pdlindkey, ;ﬁc@*«ma L?L Hér@lﬂ@ﬂbﬁét@d
i n Schene bel ow (t he penuftl mat e cornpounds in each seri es)p

enbodrpmmtc u:h'ealatef tproprionads; bartzate, olacfobiondty Prrolates geropboretes undtchmbhe and
car bong lin' .~er grf p of th I|nker of Formula |la. ConpqQunds
conpr i "Fch’éat%zn 8[#306nasulABRACer 2419S [ AN Al 85 BRCBRRGSHRDANES aeH\?BC%{Pé@%ate

o oCe kAR o A BN AR oL A BB,

with mmbbmbsmpm@@é Mlmm ﬁSné.tS izmnmofganuen Bcitih eudheR i aspRHE,
art. The resulting FLG 5’ OC(1 CI:% hloride is then reacted with
as F. hydrgramidsear hydjoradidalaprphatal ISPPH}@é? dinhate etxieiveepts, unesilohate,

B S T T I

are 1tﬁé1ﬂyd9s£t|e. I s absent can be prepared froa-i glycerol by rej oselective
esterifica:ion as depicted belo~.v in scheme 1 by reference to a
stearoyl | L-valyl conmbination. In short Rt and R are regioselectively

ester edt st ons 1 gnd,3 of th ce and .po ion 2 is, then
convelrﬁl'k? L aﬁFqlﬁ’ta@rTq\(E(m@Cte %ﬁﬁc{ﬁfzfﬁ fg' ?‘hf—ﬁs%gﬁ%ﬁ’% 1I“%eélgec}tté’

the 5' r I i fle 0 @g tdnn n oPRst~
(not &) rg??t EHE;JN fAIgntT{éé]%aH \Iégl ?ﬂ?&ﬁe&qéd&op%l&zﬁt Oﬁégl or?aZano%m{dﬁe%}ly%efﬂos

deri va,tmdvsracbam régstioss eluringegymtketici plocedurey Gomapndy rusad nN1pgotactigopronps 2rey
car bon Ctl n on,its | eft _hand,end. L1_soups ,of.fo la lla w.reil-.r m
o 1 Bitqlestd S e, Pt PR i Crian SRS SRS o Sy Yk
regi 051@819t\{/1‘{1%h¥s ﬁgltgg?ct%?}ge% V\?Q'gfc'?b ceON @st'téc'tlﬁg%éruﬁrﬁﬁc@d@facﬁ Reoups such

gl ycerol, “as also in sc Towed by conveérsSion .

t he hyairfowyylahcqﬂpls iptapdonyg, pimalbyﬂet—hpp/rlamprylaz{ah}o’fe@(eg(l)2-bmmoac'ﬂyé mﬁﬁc&msﬂ
series of reactions on Sche shows the situation where R~ is esteraFfd

to podrehlerraced, ph@a@l,ye@mmwwe% eigPpiiyEyly beperyit f-6RlosobenRyl,
Mad 200 gmobenzoyl 4-nitrobenzoyl, and the like; sulfonyl groups such as benzenesulfonyl, p-

toluenesulfonyl, and the like, carbamate forming groups such as benzyloxycarbonyl, p-
chlorobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl,
2-nitrobenzyloxycarbonyl,  p-bromobenzyloxycarbonyl,  3,4-dimethoxybenzyl-oxycarbonyl,
4-methoxybenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxy-car-bo-nyl, 3,4,5-trimethoxyben-
zyloxycarbonyl,  1-(p-biphenylyl)-1-methylethoxycarbonyl, c,a-dimetayl-3,5-dimethoxyben-
zyloxycarbonyl,  benzhydryloxycarbonyl, t-butoxycarbonyl, diisopropylmethoxycarbonyl,
isopropyloxycarbonyl, ethoxycarboayl, methoxycarbonyl, allyloxycarbonyl, 2,2,2-trichloro-
ethoxycarbonyl, phenoxycarbonyl, 4-nitrophenoxycarbonyl, fluorenyl-9-methoxycarbonyl,
cyclopentyloxycarbonyl, adamantyloxycarbonyl, cyclohexyloxycarbonyl, phenylttﬁocarbohyl)‘
and the like; alkyl gropus such as benzyl, triphenylmethyl, benzyloxymethyl and the like; and

silyl groups such as trimethylsilyl and the like. Favoured N-protecting groups include formyl,



30 correspondi ng arrangenent where R~ is esteriFed to position 2 and R to
position 1 can be achieved by first treating the jlycerol wth

CBz- L-val i ne/ DCC/ D~f APi D~- LF and then protecting the 3 position V&?l‘“ﬁﬁ @?
chloride prior to esterifyi ng the fatty acid of R, to position 2 of the

gl ycerol, deprotectin' and conver<ing Ihe 3 position as necessary. SCHEMEI

OH OHagdtgianbyl, Eiod; ibdez vaidineldata haralléu o JaRYIP 1 Baily24-Bbhyl
O L-val é@@c}g H Osteardogydlﬁphoggene %B% 56"&3{ CBz Cl d?ﬂ o] Oggtyear oyl OH

OH 0--§Be&Y) apd bpnzxtoxyshtbonyld€bayrid in a 0-Px OH 0 stearoyl CBz-L-valise
DCCODVAPICH O 2 2 O Px O L-valyl-CBz 0 stearoyl Cl12CH CO2H

cH2d ﬁyeyor Ol ed/or coblﬁ*(y E%)lréltectg%zg,rloul?s S'é}eezai.fsgyl'{tgns )(/a r}gwg\%g riljl f(lir%grge 1 ld and
include ethers such as methyl, substituted methyl ethers such as methoxymethyl,
methylthiomethyl, benzyloxymethyl, t-butoxymethyl, 2-methoxyethoxymethyl and the like, silyl
ethers such as trimethylsilyl (TMS), t-butyldimethylsilyl (TBDMS) tribenzylsilyl, triphenylsiiyl,
t-butyldiphenylsilyl triisopropyl silyl and the like, substituted ethyl ethers such as 1-
ethoxymethyl,  1l-methyl-1-methoxyethyl, t-butyl, =allyl, benzyl, p-methoxybenzyl,
dipehenylmethyl, triphenylmethyl and the like, aralkyl groups such as trityl; and pixyl (9-
hydroxy-9-phenylxanthene derivatives, especially the chloride). Ester hydroxy protecting groups
include esters such as formate, benzylformate, chioroacetate, methoxyacetate, phenoxyacetate,
pivaloate, adamantoate, mesitoate, benzoate and the like. Carbonate hydroxy protecting groups

include methyl vinyl, allyl, cinnamyl, benzyl and the like.

In keeping with the usual practice with retroviral and HBYV inhibitors it is advantageous to
co-administer one to three or more additional antivirals, such as AZT, ddl, ¢dC, d4T, 3TC, H2G,
foscamet, ritonavir, indinavi.r, saquinavir, nevirapine, delaviridine, Vertex VX 478 or Agouron
AG1343 and the like in the case of HIV or lamivudine, interferon, famciclovir etc in the case of
HBYV. Such additional antivirals will normally be administered at dosages relative to each other
which broadly reflect their respective therapeutic values. Molar ratios of 100:1 to 1:100,
especially 25:1 to 1:25, relative to the compound or salt of formula Ig will often be convenient.
Administration of zdditional antivirels is generally less common with thosz antiviral nucleosides

intended for treating herpes infections.

While it is possible for the active agent to be administered alone, it is preferable to present it as
part of a2 pharmaceutical formulation. Such a formulation will comprise the ebove defined active
agent together with one or more acceptabls carriers/excipients and optiorally other therapeutic
ingredients. The caier(s) must be acceptable in the sense of being compatible with the other

ingredients of the formulation and not deleterious to the recipient.



Ovrith FLG~ O ~--C OL-valyl-CBz O stearoyl Al though Schene 1 has been
illustrated by reference to a conbination wherein RL is stearoyl1§nﬂAﬁmas
L-valyl) it will be appreciated that ét‘ll s basic schene will also be )
applicable to other am no acids, wheré present other fatty acids, or using
con~~entional protection ~eups, to conbinations of R~ as an am no acid
derivative a.-~d Rt as hydroxy. Linkers where T cor:pnses an -hlH soup 1

fz gljh?&ﬁgoﬁﬁlbﬂ_ﬁ%sgﬁaﬁhgf BoRe THeRPni e G el dipiaidich Husea o
var i SEPORBED.okhelpRl 8T T, (RREMIRie SRS ERRUY ARt l8r TR RO Abta
A T A,
R oot e el il GG Bpendy BF D ER I Lol P%ae Brrb i Aok cughe
oot erefret e e AR bR R b Y el sl Endali o B o reaiiive

| inkers of formula I(c can be built up in situ on the nucleoside. Ln this
variant, the dicarboxylic acid is esterified to a suitably protected

| dicarboxylic acid is e -t pr i

3 Yy e e e SRR 1P AR n B e BRI A bR W one
hydroxy T 0 Gh&I"HAANEr T ERA T o

The. oG of BORCRE ol DS, B3 e K Ultod Rl 0¥ i pd BT

repl ageskiwiddiuR dealt Yo it \w%ﬁ%fu%ﬁagﬁc{s ?)'F@i\fu digid-aa¥ia c@.rr}errﬁ?r M.raﬂéﬁeg[i? up

This is depicted i n Sthene | ustrates an exanple wheréint

nucl eefksary §ha®€ﬂ§gm@g6ddcfﬁﬁeﬁﬁﬁémioh%x%§§'Wheﬂﬁdﬂ&s fﬂr‘b@éﬁ%? :ai)pﬁa.r%%ic@utii@m

succinyl and Rt an are both CBZ-protected valyl, but w of course be

app! i eafpBitich esMBHsiH@briatingNScoipdal I Fyringila [ opaGHHaARR QLMY dRBeptable
conditions neans standard esterification conditions such as coupling

r eagesalsinDrdrfufictidoCes sdsecigtiorahvitral phirtelcyuttallvedtiepabl cdrier 6Bt If the
carboxy function to an activated derivative such as the acid chloride or
t he awknviatede seft ghamacentdiadt foroaletiahs dneolvps | Eirmdte mnikiyigd~ef pharmackut@cdVAR
208 32 . SCHEME |A O O O O Ra-OH O Ra OH O nucl eosi de) coupling conditions
O O CGxsipirns aRd g @tive ingredient ia salf omh, keirivis eften prefRaed to use excipients which

are non-basic in nature, i.e. either acidic or neutral.

Formulations for oral administration in the present invention may be presented as discrete units
such as capsules, cachets or tablets each containing a predetermined amount of the active agent;
as a powder or granules; as a solution or a suspension of the active agent in an aqueous liquid or
a non-aqueous liquid; or as an oil-in-water liquid emulsion or a water in oil liquid emulsion and

as a bolus etc.

With regard to compositions for oral administration (e.g. tablets and capsulzs), the term suitable
carrizr includss vehicles such as common excipients e.g. binding agents, for example syrup,
acacia, gelatin, sorbito], tragacanth, polyvinylpyrrolidone (Povidone), methylcellulose, ethyl-
cellulose, sodium carboxymethylcellulose, hydroxypropylmethylcellulose, sucrose and starchy
fillers and carriers, for example com starch, gelatin, lactose, sucrose, microcrystalline cellulose,

kaolir, mannitol, dicalcium phospha:z, sodium chloride and alginic acid; and lubricants such as



2. 7,3 bis-CBzZ-valylglycerol) coupling conditions 3. deprotection va~yl 1,3
protected glycerol, coupling conditions Ra-o 0 ~i Ra R4&-O O, 1. depf 8t MAR i2003
Rb, Rc 2. N-CBZ-valine, coupling conditions 3. hydrolysis of Ra N-CBZ valyl
-OONCBZ- O valyl -O01, nucl eosz'Fde, coupling conditions 2.
deprotection O. O Ouanine OO Ovalyl In a variation of Scheme TA, the

succi flaen AN deafifle | HANBRSEEALAILE MY mthdlfic %%%a@é&' BRI Gteat IS AYOLLHNT

the furSt protection and deprotection steps. urther alternative Is to

regi ogfabae il ValeWaREd, folls kA& cl G SN Glicad T Aloirink e hRiQubh BE géﬁ‘éﬁﬁﬁn,%ﬂ 9P
acid nolety(ies), generally in conjunction W th”protection of 't he hydroxy

f unct {ftedofdBNEtRdry QivougHp bl 1 188 dah8lsBWe! R8I [ fhay 1Y c?é%iré‘:}l@?’o B4 a colouring
deprotection of thHat hydro:cy and coupling to the“nucleoside. .,
agent to make the dosage form readily identifiable. Tablets may also be coated by methods well

known in the art.

A tablet may be made by compression or moulding, optionally with onz or more accessory
ingredients. Compresszd tablets may be prepared by compressing in a suitable machine the active
agent in a free flowing form such as a powder or granules, optionally mixed with a binder,
lubricant, inert diluent, preservative, surface-active or dispersing agent. Moulded tablets may be
made by moulding in a suitable machine 2 mixture of the powdered compound moistened with
an inert liquid diluent. The tablets may be optionally be coated or scored and may be formulated

s0 as to provide slow or controlled release of the active agent.

Other formulations suitable for oral administration include lozenges comprising the active agent
in 2 flavoured base, usually sucrose and acacia or tragacanth; pastilles comprising the active
agent in an inert base such as gelatin and glycerin, or sucrose and acaciz; and mouthwashes

comprising the active agent in a suitable liquid carrier.

Compounds of Formulae I or Ic are prepared by a method comprising the acylation of the

nucleoside, represented here by FLG, Formula V, typically at the 5” hydroxy group:

3 R4 3
1 Ra'
~ 73

(T o T

/)\ R2 N 7N
HO N N NH, RO N NH,
0 ) 0]
F Vv F W

in which R;(Ra)L;X represents an activated acid, such as the carboxylic derivatives of Formul:

Oa or IOb, where Ry, R:, and L; are as defined above or protectad derivatives thereof.



1 9 MAR 2003 0 ~O SCHEME |1 33 O Li AlH- HO HO O DVAP DCC D~V1AP DCC CH2G 2
BOCval N-tritylVal CBzval -0 - TrVval-O HO HO Stearoyl O stear Iﬁl 0
CH2C12l pyridine CBzVal -O .- TrVal -0O stearoyf-O stearoyl-0O Cgéh 6§r2| [gi ne
KMh041QBr 1 Na04 O CBzVal-O OH stearoyl-O" . i esteritication with FLG

deprotection TrVal -0 -O stearoyl-0 BGMe-triphenyl phosphonium Br O Tr Val
-0 0 Bematbvslpyhe actberterd agig may comprise a2 compound of the formula Ry(Ra)glycerol-D-X,

‘where Ry, Ry and D are as defined in formula Hc or an activated Rz-O-Alk-C(=0)X derivative in

the case of compounds of formula Ja. In the latter cases the linkers may be built up sequentially
by first esterifying a suitably protected D or @-hydroxy carboxylic acid to the nucleoside,
deprotecting the terminal carboxy or hydroxy function and esterifying the suitably protected
glycerol or Rz moiety thereon.

The activated derivative used in the acylation may comprise e.g, the acid halide, acid anhydride,
activated acid ester or the acid in the presence of coupling reagent, for example
dicyclohexylcarbodiimide. Representative activated acid derivatives include the acid chloride,
anhydrides derived from alkoxycarbonyl halides such as isobutyloxycarbonylchloride and the
like, N-hydroxysuccinamide derived esters, N-hydroxyphthalimids derived esters,
N-hydroxy-5-norbomene- 2,3-dicarboxamide derived esters, 2,4,5-trichlorophenol derived esters
and the like. Further activated acids include those where X in the formula RX represents an
OR’moiety where R is R; as defined herein, and R’ is, for example COCH;, COCH,CH; or
COCF; or where X is benzotriazole.

Corresponding methodology will be applicable when other monohydroxylated nucleosides are to
be prepared, that is the activated derivative is correspondingly esterified to the free 5’ hydroxy
(or equivalent) of monohydric nucleosides such as acyclovir, ddl, FTC, lamivudine, 1592U89,

DAPD, F-ddA and the like.

The interrmediates used in the above raethods themselves define novel compounds, especially

those of the formula: IIc’
A—0QO ? O
:‘—'O | Alk Il X
A—0

lic

where A, A’ and Alk are as defined above (A and A’ being optionally protected with
conventional protecting groups) and X represents the free acid or an activated acid as illustrated

abovye.



O Trval -0 OH stearoyl-O Linkers where mand n are 1, Ak is al kyl ene or
aLl enylene and T is a bond can be prepared ~ show in Schene | ( above. O her
permutations of m n, Ak and tae various functions i:1 the tri Lgn&%?a@:
| inker ~ oup L, of fornula Ba can be prepared anal agously to the “abo i ti
t he 1 9 MAR 20t 13 34 correspondi ng sgggt er materials, such as

1

1,2, 4-1rihydraxybut ane re-ist:~=n r 396S-00-6),

3, 4- dié%?f)r‘éa%%?\:ﬁawa%ﬂés%dh@( foguuladic, Meide320. 74- 4)) ,
(S)-3,.4:dLhy, ~SBUEANQ| | 74r8)) (R) -3, 4-di hydro: cybutanoic acid
(1588653-1%‘?63,{%%’ﬁgkggﬁl@%’@? P?"@&F%% 64-73-4 & 1469746-2),

(S)- _1,n?alénﬂé%‘&lcﬁﬂgtb'&-@iu-6323,4331%13@9)) mgﬁ)eséer,& S-pentanetriol (171335-70-9))
4, 5di hydr oxypentanoi ¢ acid (66679- 2% & 129725-14-0), 1,3,5-pentanetri ol
(432818l aaitt2,3-Hi2Y imoorbivaiylgxy)-phogybastemedi ol (53378-75-9). The
preparation of each of these starting materials is described in the

f each
refer t - - F er. Chsawa et al in Chem Pharm
anrlariciagld ha-eddBes- v alyiqysPrapyhesier

Bul | 1) 6-,1.900 .( 199 Wnd Terao et al Chem Pharrn. Bull. 39(3)

823- 8 al{D%é@ffnggé’sbcff'i?lgés(q][huecﬁoggﬁr(?wg‘?s%he_ sterocheni stry of trifunctional
|'nkermﬂbﬁiélﬁh%id/\z,%l&'sJGJF@EQ—Ll?isol-ED@yI@.@)Bj?o?ﬁ'ggteﬂer'Vat!V? of R~ and, if

present, R~ can alternatively be ‘esterifi‘ed to the Lin'.~cer group with the

2- oxa-Malag@-acyt?,3abib-(Hemds-B-ishl argloxy}-bogyl exysr, descri bed iz i nternational
at ent ication no. VO 94129311 Linking of the carboxy function of Ri

gnd/ orm%ggiccﬁcﬁzénz?"ﬁ‘éNgE@ﬁJb?‘Eme”tcbﬁ]@XD’}'ﬁT@@b’l %é‘?fi vative pr ocgeds by

convengt,i I i de £hem y ngrally i-n conjunction w ~~ protection

of thghgglggcn“}cg(gﬁ\t?vi [?‘ (g't(}%qnelﬁ)%){)odﬁ%q%ﬁﬁe‘ﬁrr'ot ecting groups. Formation of an

ami de shosidichei¢i2 e s-(NACBBlIaRg)-hepyDatdhe |1 n. —er and the cz-anine goup
o f R- also proceeds by conventional peptide chem stry, generally in
conj urfdeeigie agid B,3pbistMck mogrLovaliléney)eprepilissteys function. Esterification of Ri

as a fatty.ale¢ |, t carho function on the lin'.~er proceeds
anal og%‘ﬁ%‘ﬁf,a ‘Eﬁ?%%‘ﬁ@@?@%?‘ f‘amoxtyﬁé’r%wgﬁge’ésteri fiation of R~ as a fatty
aci d. dBetigfc Q@@gng&jégqsagugy{@( %@gypgﬁer}/ari ous aspects of the invention
w Il now be described by way my exanple only with reference to the

f ol | ovauaginie@mpR Ssbia{tl-CBE-adomtevpgnyy)propgylestengs in Wi ch Figure 1 depicts
semen viral-DNA_| evel s, in treated and,untreated, DHBV-infected ducks as a
f unct i B8 %ﬁ@’,?" §'®£@PF%@&?IF¥FV§PW@§?WEFS@(arrpI e 3; Fijure 2 depicts
wei ~ ~stuc9iﬂid“aditﬁ‘2t3r-8§1(ﬁFBoQﬂ-5%/?lg&§?&éﬁ-‘gréBﬁEs?tex‘?s a function of tinme, as

described in Biolo] cal Exa
glutaric acid 2,3-bis-(L-valyloxy)-propyl ester,

glutaric acid 2,3-bis-(N-CBZ-L-valyloxy)-propy! ester,

glutaric acid 2,3-bz's;(N-Fmoc-L-valonxy)-propyl ester,

glutaric acid 2,3-bis-(N-Boc-L-valyloxy)-propyl ester,

glutaric acid 2,3-bis-(L-isoleucyloxy)-propyl ester,

glutaric acid 2,3-bis-(N-CBZ-L-isoleucyloxy)-propyl ester,

glutaric acid 2,3-bis-(N-Fmoc-L-isoleucyloxy)-propyl ester,

glutaric acid 2,3-bis-(IN-Boc-L-isolsucyloxy)-propyl ester,

and the corresponding acid halides, in particular the chloride, acid anhydrides and diesters of
each of the above, for instance

succinic acid 2,3-bis-(N-CBZ-L-valyloxy)-propy! ester,4-methoxybenzyl ester

succinic acid 2,3-bis-(N-CBZ-L-valyloxy)-propyl ester, 1,1-dimethylethyl ester, etc.

A further preferred group of intermediates comprise those of the formula IIa":
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2- (stearoyl oxynet h~' 11-2-(~t - (fl uor envl met hor vcar bonvl ~L- vat vl ogvn&kg\z/@a- or
ooionic acid To a solution of 2,2-bis(hydroxynethyl) propionic R 16
g, 210 nrnole ) in water (~0 m), was added potassi um hydroxide (11.78 Q)
210 nmmol e). After 5 min, the solution yas evaporated in vacuo and the

resi due was co-evaporated ~,vith dry ~LF for three tines. The residue was
t hen dissolved in D ~t F'-(‘~BB—111())n afd% o the sgtfuti on was added benzyl
bromde (3.57 ral, 30 m). After s Alkg—Fqr: in, the reactioa mxture
was filtered through the _Cglite,ypoured into sodi um hydro?en carbonate
aqueous sol ution and extracted Wi®h di chl or onet haze, The organi c phase was
coll ected and then washed with sodi um hydrogen car bonat ed aqueous sol uti on.
It way then evaporated in vacuo to give benzyl 2,2-bis(hydroxyTaethyl)
propionate (4.37 g). tHI1~"'1~t (CDCL3): 7.35 (&€ SH), 5.20 (d) 2H),
3.91-3,71 {m ,4H), 1.10 3H, T ol uti,on_of, benryl . ,

2. 2- b?‘é‘(”rﬁ/gwoééfm@hﬁ 3“dpﬁfﬁfFoaﬁa‘}°é°r(?‘2€d3§°°d)"» fg?%grﬁmff@fgﬁeﬂt A iresidies ol )
was a hSe: At ' . : ] arn) [ L
i ohi oy pr pan oS i (R RNt ofccE Sl saigBied 1Ry Mheldhs pp the ligker o o
pour edn¢ of . aedliANE hedioy edsidrrdadnat otirg ies fieesnidud 1y groapfarriXK rragre sshtsnhish

di chl oronet hane. The organi c _phase was col | ected and evaporated i n vacuo.
The pFea@erdvenstypctivaladyamidrs r}g{sﬁgqeslzbovr{- Jirefaradly Sxgth &1 1859 e saBgiasHae acilas

i sol at edd by silica gel colum chromatography (1.97 g) tH N~LR (CDC13): 7.34
(s, SHP'9S"17 (d, 2H), 4.28 (dd, 2H) 3.69 (dd, 2H), 2.24 (t, 2H)) 1.57 (m
2H, 1.2~ (s, 28H, 1.22 (s, 3H), 0.87 {t, 3H).

Benzyl - 2- (hydr oxynet hyl ) - 2- (st ear of | oxyznet hyl ) propionate (1.86 g, 3.8

mol ePthersnaived dolevmddintes pyelids the 80 omaytivalel atid gobutrias ofieoapaduisdof the

t ol ue?esul fonic acid (73 ng) 0.39 mmol e)) N uorenyl net hoxycar bonyl -L-val i ne
(3. 9~fofmula Ixsufbdse) , and DOC (3.58 g) 17.i nnole). The reaction was kept

at 4 g oef..16_ J 1l ef ed Qu i : i ity Yz ed
B R S e e R
di chl propaabhareeid, TBEN B @abiwlphaloaypmpamiit | aid.ed-NrEmevdpipruedotypromaoic.

Th d b | -2-(1l-fl i.syl= h b, | )-L-val o~ h;
e Do R s e Lo, gy s e L val xR

chro - YL alid; 22 . 2 iz riler T2 Z5
(m ﬁh@?&@%@@c&&h 1 C%? 5"3{%‘,’1"%&5 302% é}gﬁﬁgﬁ %°leg/‘%i,g':’§a.ui>§‘%( '?77%'23H) ,
2. 1 N{FroclLifoledoyddxybutyndHcld, B-RACBML-BoleuthloxPoildric 20id & thenlik8jHpnd fe
the solution of benzyl 2-(N-(fluorenflmethoxycarbonyl)-L-"~alyl oxyznet hyl

) - 2( sty @yd esnvativey pchespicrsit kalides 86 g, 3.8 mmle) in a nixed sol ~~ent
of THF/ met hanol (16ml/Sm ) were added ammoniumforlnate (376 ng, 6 mol e),
forr~~c acid (1.87 rnl), and palladiumblac>t (40 ng). The reacti on was
kept  FHurfhep bl anpedrakdiatesfiAEiudd phkursaftdoft dfibdunds @fatle tfhimug e GatliMabokt ] er
evaporation, the product was isol ated by silica gel_colum chrornato~-aphy.
Yi el d:espedialyy thosx. darivedlfone “nattralt eanfigiratiors- qush sz Limelid of Lelagtens arid; for

instance:

3-ethoxycarbonyl-2-valyloxy-propionic acid
3-ethoxycarbonyl-2-isoleucyloxy-propionic acid
4-ethoxycarbonyl-2,3-bis-valyloxy-butyric acid
4-ethoxycarbonyl-2,3-bis-isoleucyloxy-butyric acid
3-benzyloxycarbonyl-2-valyloxy-propionic acid
3-benzyloxycarbonyl-2-isoleucyloxy-propionic acid
4-benzyloxycarbonyl-2,3-bis-valyloxy-butyric acid
4-benzyloxycarbonyl-2,3-bis-isoleucyloxy-butyric acid, and the like;

and the corresponding activated derivatives such as the acid halides.



a) Preparation of 1-O stearoylglycerol To a mxtl.ire of glycerol (30 g)
325 mmol) and pyridine (2S m) dissolved in blg' (300 m) was addie8 MAR 7003
dr opwi se stearoyl chloride (10 g, 33 r,~nol) dissolved in DvIF 100 nl9. The
m xture v,ras cooled on an ice bath until addition was conpl ete, whereupon
t he reaction was mai ntai ned under an N at nosphere overnight. After 15

hour s SGtH-fiti ={ Bk rimkimedistes fltludatpeecuRIrKOSrdspehdingo attded:e I Qupases(ver e
separated and the organic Phase washed with water (~0 nm) 2nd dried with
Nay 50zlyloxphieropenaientidaddNapgce-pytriydoxdpiepracievaipR2afelmondeyalyRey)pnopatibis

d d h ~aphed Ll | CHzCh -, 20: 1
o B B2 L e B taR B, s PSSP SIERDGRAREL B Pre e o
f pi orJ Y i 150 .2 ) is.added,t
Paonet IS RRPLRY | TRIET BBt DBhod i U B (o8r(cBEL-
1Y 54 o | d . . i
The Sl RaRAGRRoplitls Reld, 2] POVIORIRLER e R BRO LI ABBuRHE A -
under (Nelimoed.-palgbsy)batyriexanid,2-A-CQBZ-L-vedyibrgbusett mid,ca(edsslevaddicy)sanrico

ethanol, Tl,e resjdce is co-evaporated with toluene (2 x 30 m) and with
cycl oﬁéb@an%ﬁ‘ﬁ%‘%@sﬁﬂ)cﬂ%ymmcna%idcNy@irmqlﬁéﬂﬁ‘é%ﬁl@méb%m% lcids Ns{ GB&el-

irtighty,Ri ide is .alt. tivel il abl e f Al drich. . .9 MAR
2005 PRSI Bl R R N B s e e S S R it om
a) above (2.28 g} and pyridine (25 m) were m xed and heated unti l

di ssol ved. After cooling in an icebath pixyl chloride (1.92 g) fromstep b)
was addepkratidreo id xfleorenwasosideis nechi asetiosencfeibrragliat A thiae heamekiamivatygeniewed by

atnoshere. i.n an.icehath for ha an hour and th at roomtenperature for
1.5 h%efﬁ\é“-ﬁy?‘i"diW&‘&é%"%‘&éﬁﬁ?g”éﬁoﬁﬁﬁe& (Ve L8R8 resi duengi ssol v ed in
CHzd 7 -dyvaoqu i : 1 14 cag) Yaro\VACHNG inin

pyri diZInh%. 9&5{?3} artl ggi due V\g—s H)égrnltogé&vf tllliudcﬁiéaézsé%g ,gu%vtggo% Fg\é%énﬁdra °

chr ongdielaheneddd Gl hatitabiay s ¢tadiding), FICE 1dmBRdhHUTE) Prsodush (it ArfndLC
Rf amnd 0. 2. gd) gr eﬁa?ggf&?on o% a'1-O§)tear oyl, 2- Oe‘()e/- C%}z) L-val 3(/I )[ °

3- O pibxayglopamytdmiFiap O paie®-ybi2-sydppen)ert 23thetignol), 387 itijovidhe) LA PDe

(116 rwug) ,.0..46, nmol,)) DCC (96 0.46, nmol ) and D:VL4P (4.7 ng), 0. 04,

r nnol ﬂ%é@m&%g SiRROIRELE S oy yoo irkreane well Reoacsfiisent Hudlessrined
agi t atj, gL il AuMi trogen at nosphere overnight. After 18 hours the m.~cture
was filtered through a glass filter and chromat ographed on a silica gel
colum (ether - hexane 1:4) to yield 230 ng with a TLC R~ of 0.2 e)
Preparati on of cge{x_,gstearo | -2- 0- (N-CBz-L-val yl ) gl ycerol The pixyl group in
the priduetctor srgpins e%%%xédx@ow&épw- et B PG HehIR $iHebhEhod

descrihed kn I ste i ne. i onpo 1 lcp% 3):
b 7. 3é‘g?m°E sﬁ%g’gﬁs%ﬁg‘b tm &Egﬁl%‘%i‘%%bg’.%?ér uwgﬁ~@36§6§[%%%§’ LS :
2. 31 NREN(W -tetrimeByROorRuAQefriluotboratd (@B TUN Veidn adladi2 hAlidD s¢ol asAh acid
EXAMPLE 3 1-O ~N-CBz-L-valvll-2-Ostearoyl ~lvcerol a) Preparation of

1- O ( Ichlor@ezs [used| y leytidry caring cgByst, svehl intie(ylasing, NIV -dimayl3nilvas padidie t o

a fivefol.d excess of .glycerqal , ,86.9 moi ) togehter with ) .
i oy PORUES TS FrugaP it P B PesSted 5108 Thersop Tai-sF i et nrrenshledrabie
(0.212.@ ,at roomtenperature. Aft:r sti.rZing overnight the suspension
was filtered and D VIF recuoved in vact:o fromthe filc:ate. The residue
was redissolved in CHCl ~, washed successively with saturated NwHC03, bane)
and wat er and then: dried. The crude material w-a~ ¢hronst o?raph: d or&\J
The reactions are preferebly cemied out in an unreactive solvenf such as N,N-
dimathylformamids, tetrahydrofuran, dioxane, acetonitrile or @ halogenataizd hydrocarbon, such
as dichloromethane. If desired, any of ths above mentioned tertiary amine catalysts may be used
as solvent, taking care that 2 suitable excess is present. The reaction temperature cen typically be
varied between 0° C and 60° C, but will preferably bz kept between 5° and 50° C. After a period
of 1 to 60 hours tk2 reaction will usually be essentially complete. The progress of the reaction
can be followed using thin layer chromatography (TLC) and appropriziz solvent systems. In

general, when the rzaction is cornpleted as determinad by TLC, the product is extracted with an



1 9 MAR 2003 38 silica gel with 411 EtO Ac - hexane as eluent to yield
2.465 g. Rf (411 EtO Ac - hexane) 0.17, {20/1 CHzCl z - net hanol )1 Q"i’% 21@
Preparation of 1-0-(N CBz-L-valyl)-3-0O pixyl~lyerol The product of Step a)
{0.672 g, 20.1 mmol) was dissolved in dry pyridine (3.5 m) under nitrogen.
9- Chl or 0- 9- phenyl xant hene_(pi xyl chl or4’de, 0.65 g, 22.0 nmol) 1.1 eq -

pr epafTéaniassodtrskeandaperiBerien ciremateesaphy ant/er | neerystallisatidn from coneppropriate
tenperature for 1.5 h. MeOH (1.5 nl) was added and the m xture partitioned
bet | 205 ¥°WP Bt 20 and 10 ml saturated NaHC03. The aqueous | ayer was
extracted with nore ether. The organic |ayers were conbi ned, dr~ed and
concentrated several tines with toluene to give a white solid. The cn:de
mat er Balprytists Wipieteeldph s onk el 1168 88 thyiddilsdsidehBxaner bt Qﬁ‘ﬁrg‘?’eﬁ by,
eluent to give 0.681 g. Alternatively a pixyl group can be put oh by t %
pr oc edupmathegsaphyb duit sycitanisdepiatioat cal be Trinimizedrion chetrd!ldORacti@S coR@Qoms~2 ?

i ng.PxOH_and i c.acid. P i f

10 (RsB erihatft poseBEut sanoht DG BhxgiT Srymekol bismaniayltionithe  egapios
m ' , ise Luti-on.of. th

or oduepeSitatidhs rtallofdion, YE3.RNOSE LW ADILRS Aol bR UM iR KR e Py

underom\By itite @hoice e ol Vent ATh® Feat Bocan bR Sfol bR ety TLE Vésnoditbf (RAcAHrollo@Mm
tenperature overnight. The m xture was diluted with 20 m EtzO and

v=r astReditienst & mayrba cenuenient édpIESCOR: (T Epupsoushd hgssrand-espadialic thed2
W th re Q. _The. organjc.l ayea re_conbi ned,, washed rr-ith brine (20
m), dried’o é?nﬁﬂﬁgﬁaﬂ%{ﬁgc%%é@ﬁ?? fsaesgaél\;msa?ylﬁl%s with toluene. The
crude material {1.37 g) was chromat o~aphed on 130 g silica gel with 611
hexane - EtOAc. An initial fraction of 500 m was taken followed by 100 m
f r act Compouddse of Sormmeudi Tt &r waliche Ryt is chydnodenantalyobs pReparsd pyeb-ditivatidg 148 g.

Uhe pi GERCROGE Behacp TR 967 il B hireinhaF SLRAHAGE oh b ok oLEGREg 0
k : : d ~ ot : [ : [ pd (~.5
ol et e R hene s Baper ey et i e Rt MGRA-EATERS) Mred

The mactivaiinggsoud $uthed hald. Th3ARusdctivetzEl6-puithena shbskquehtly 2ucdd 13 urinat fod

| ~'aHC03. The .aqueous. |ayer was extracted with more CH-Cl ~. Th~ organic
phase®siance et 3 Aslladym fafalyelgend deprofectae to See Apsjedyeqmarrusdea! Faamul IV o1 9
MAR Zpgﬁn‘g%\pnd concentrated. Crude mm;crial w-zs chromat ographed on silica
gel wt 1 ‘'hexane - Et0O Ac , (with 0.3% acetic acid) as eluent to Meld
0.363 gwith R (211 hexane - EtOAc) 0.21. tH N~IR (CDC13) b ppm 0. 86-0. 99
(m 9H), 1.2S (s, 28H),. 1.61 (m 2H}, 2.16 (m 1H), 2.32 ( 2H)) 3.74 (br
s, 2HrompopndywherqimRa3is)an B goothay estsd) mag be prepares iy, ccsx.vzqr_?anal, estegjfication

(m Swnalogous to the esterification described above) of the corresponding hydroxy compound of
Formula I or Formula V, optionally after conventional N-protecting the exposed amine function
of the amino acid residue of Ry and/or Ry. Compounds wherein R; is an ether may be prepared
analogously to the process disclosed in the 2bovementioned WO 93 13778, again in conjunction
with optional N-protection of exposed amine groups. Compounds wherein R; is an azide can be
prepared as described in WO 97 09052.

Intermediates of the formula IId are conveniently prepared by acylation of a carboxy-protected
hydroxy alkanoic acid, typically a 2-hydroxy-1-alkanoic acid, with the appropriate activated and
N-protected Ra derivative, such as N-CBZ valyl or isoleucyl in conjunction with a conventional
coupling reagent such as DMAP/DCC or with the amino acid halide. The carboxy protecting\
group is then removed, for instance by acid hydrolysis and the resulting intermediate is activated
as described above or the free acid is unsed in conjunction with a coupling rzagent to esterify the

tha rucleoside undear conventional esterification conditions,



Ex. AMPLE 4 1-O stearovl -30 (I ~, TCBz-L-r~al vl ~Q 4~cerol The product of
Exanple 2, part a) (2.86 g, 7.99 nmmol), D CC (0.9 j, 4.36 mol)

4- (i t, Ndi metr:yl)aminopyridine (D-LAP) (0.04S ng, 0.39 nmol) ahd MAR 2003
| ~T-CBz-L-valine (1 e, 3.98 rinol) were dissolved in CHCla (60 m) and
Due' (6 m). The reactioe was |lef at anbieat tenperature for 18 hours and
they filtrated. The sol vent was evzpor#ted under reduced pressure. The
resi dé@mponads difs diod Vemnuln ICHaC 2o Tomvenianttnprepidedr by gbe rattbodalogle inithee

conmooy_nd was purifjed by chromatography [Si 02, etherlhe:cane (1:2}] to
yi el dimmEdigt b’lnfﬁg%p%régﬁdaﬂwf%:wﬁmé@%@wflasf\ﬁ,féfwuagrtgrg@c} etg hgﬁsngy( @-
recov n . CH=Ch~ (20:. ), 0 HN ~ Cl3),: . 25,
Ty BB be R Myt GERIRAE S g b s b e Ry o
1H), %) : 1 8 : -~Qn: . . |-O
o | - BEEFE B ddvartve Rl es Plbe aldR SO e RN pan o eved

chl or d¢dwinstahes (d tiEScqgesichdeng &id halide. Mhedatboshtp@tzctlifs Folp ivasmaddeddithe
conmpound _of .Exanpl'e‘4 |n.‘_CH~C;I‘~ (20 m) followed by cf’r_y py:idine (1 ~m,
29. 6 meavlyng miremedsads eden fadwyith thevaslessiile wath the misthedoldgy' desmibed abogon

at nosphere until TLC (etn~rl hexa.ne, 1:2) indicated consunption of the
stating material. AFer 1.~ h, t'ne mxture was washed with water (3 x 6
m), : ki  THo) [ ;§Q—?c AARE iQ ' .
chr oc%%pgdygpgg[ i é'fH’(ae?ﬁt}gP? Eg?(g}le(e%: 2) ﬁ{gpéglaé F ﬁ%ra{e?t )le)él.aégor%o%rr?&e CEIQ_I‘.’O
g) 4 tie @ll'rMN:Ql gﬂ;b?x%grdugallbbfﬂiz&;gm( Gﬁrbnxghgge?, &Kzt(mL-Z&’t%aﬁl g a(&dmll(-nl_gahdl-i),
. m ), . S, - . {m ' . m . m

1.82 ffd B convsptiens! ‘?FDO%Y PF%@“@Srg%‘;‘PSZ%‘FE’,aS(‘?FQZ?Ob(lmC@Fﬁ}"yé‘%rs goup, (SbH) .

EXA. ; “val yhe O Ol -0 L | it opy ©f d
of e el SR G Sttt eREAREDES ommid s on 4RO BICR: FERRRHT
sodi unittothedepr3pBate IN-p2tecled RANGAIho 2ENE sSEh WENBboDhalnes NBoctIefdotbued.

under argon atnosphere until |V~i R inaicated consunption of the startin’
mat er i1aie bepreylcarb axytprokseting STORG 3k remaredaiddde sasul tingeproruct 43 estesifivdsto the

filtrat lve Was . ved by.eva?aration. and the.crude praduct

i ssopvadtsoRY diglot e HRTEARE A ety e € SRRl B R s i B 8
n) ansk dfcbﬁ%aﬁ?ﬁ%%&&dF@Mﬁﬁ%@ﬁ%Qcmgﬁf FIBANE e ST ERIUTIEh arPRI ighd A oNn
by ciLromat o~raphy (Si Oz, ether-hexane (1:2)] yielded the title conpound
(2. 15mpre pFﬁmbagqumn@masphma;eml,ly acppiablnestep)such apthe efhyl astgn 5. 15
(s, 1H), 4.3 (m 6H), 2.32 (m 1H, 2.22 (m 2H), 1.6 (m 2H), 1.2~ (s,
28H, 0.9~ (m 9H~. EX Al Vf PLE 7

Compounds comprising a phosphorylated moiety Il may be prepared by reacting 2°,3'-dideoxy-

3’-fluoroguanine-5-monophosphate with a compound of Formula VIa

R
RiNe &
L1 —_O"_"_' Ha
e |
2 R4' Via

where Ha is halo, such as chloro, iodo or bromo, in analagous conditions to those described in
US 4 337 201, US 5227 506, WO 94/13682 & WO 94/13324, Starret et al J Med Chem 37
1857-1864 (1594) and Iyer et 2l Tetrahedron Lett 30 7141-7144 (1989),

The monophosphate can be prepared by conventional phosphorylation of

FLG, as described, for instance, in Herdwyn et al ibid. Corresponding methodology will 2pply to
the monophosphates of other monohydric nucleosides.

Alternatively this esterification to the phosphate ester could take part in two steps cornprising 2

first reaction between FLG-moaophosphate and 2 compound of the formula VI



OCH3 . O~ 0O-J--- C stearoyl -O CBz-valyl-O A solution of the connpound
of Exanple 3 (810 ng, 1.37 mml) in 2.2 ~t dry dichl oronet hane was cool ed
in an ice bath with scirrin~ under argagn. 1-Chloroethyl chl 0: ~~ 88 NAR 2003
(298 ~L, 2.74 mmol) was added, followed’by the dropwi se addition of
pyridine (665 p.L, 8.22 mmol) in ?05 rrﬁ\4 di chl oronet hane. After 2.~ hr,
the mxture '"as diluted with 25 nijdi chljor onmet hane a-nd washed successively
with 10 nL water ahd 10 m L L2G& ofigddHc phase w=~ dried over

zn. :fdrous sodiumsulfate a.”.d concentfrated several tinmes with toluene to
give a y:aovr' oil. PuriFca:ion by 1 MAR 2003 41 flash colum

chromat ography on silica gel with 40F1 dkchl or onet hane-di et hyl et her gave
the title conmpound as an oil (96 ngy, quanti 5nive yield). 1H NWR (CDC13) 8
pptn 0.8S-0.98 (m 9H), 1.25 (s, 28H), 1.60\8 2H), 1.83 (d, 3H, .1=5.8

Ty SvbGelnReil RE 45 & gl oddfad PO F corbdnuional fydbiy B oty
10 osiontands i omalad sl gt e Ayl e <

acet onwhesel thir@righttostamcriat istantydray 0w Twaexamples ofj exch Airder gbub Dowe S

wshe RIS EESTOTRE BEOWTHR BHHOHS RO S MLTSOnenen. 1o S S Sen et
25 i ' ' ut v 8%

aueot ST IRaF SROHAN & PRRHE Y IF SRRl ERIREASREPESRN K0 Sldmd of

anhydribatsnda@iau~-n sul fate, 2.nd concentrated in vacuo. Purification by
flash col umm chromat ography on silica gel with 80/1

di chl or onet hane- net hanol as elua.-~t gave an oil (1.45 g) containing 90% of
the tig] d wi.t h_10%.0f ,t.he d. of, Ex le,.7. tHI '~1~ R
(Mo S EeaROLITL SAD gly IR SOTROI YR e ERAIRIR o b bt o 1y
2.23 i3 5 - : ct=2 whh ths 5’ -BHA:
(Pl d srpbelidgr 8 1ol OB, I8! 0 9 30 oo iy

5. 20- Haén’ 2H), 6.69-6.79 . .
4- Benz&f -G optignaliyrmiretertet pa-thad base veitineanvientional pretacing gooyps)tea isdam)vn in the

Synt hecsép%al%];pgrlir? ta.lqyjﬂ-'ez fe(s%ftigg rﬁﬁ? "5%5‘?&‘46905&5’@&‘)%hmﬁde is then reacted with an Ry
and R; bearing trifunctional linker wherein the third function comprises a carboxyl function, such

as the potassium salt.

It will be appreciated that trifunctional Ly groups of formula ITa wherein and n and m are 1 and
Alk is absent can be prepared from glycerol 't.vy regioselective esterification as depicted below in
scheme 1 by reference to a stearoyl/L-valyl combination. In short R; and R; are regioselectively
esterified to positions 1 and 3 of the glycerol and position 2 is then converted to the appropriate -
T-C(=0)- group, which is then esterified to the 5'-position of the fluoronucleosids or to a
cooperating function on L; (not depicted). Alternatively the hydroxy at position 2 of the glycerol
derivative can be esterified with an L; group containing a cooperating carbonyl function on its

left hand end.

L; groups of formula Uz wherein mis 1, nis 0 and Alk is methylene can also be prepared from
glycerol by regioselsctively esterifying Ry and Ra to positions 1 and 2 of the glycerol, as alsci
depicted below in scheme 1, followed by conversion.of the hydroxy 2t position 3 to th‘c‘
appropriate -T-C(=0)-group. The l:fimost series of reactions on Scheme 1 shows the situation

where R, is esterified to position 1 of the glycerol and R, is esterified to position 2. The



To a freshly prepared solu;ion of sodium(0.95g , 41.4 mmole) in 50 nl

et hanol was added a solution of diethyln:alonat: (6.49 , 4J mmole) in 10
ril ethwnol and the rr:iw,.ue was stirred for 15 1 9 MAR 2003 %3 MAR 2003
m nutes. Then a solution of 2-benzyl oxy-1-iodoethane (11.5g , 41,35 mol e)
was added drppw se. The m xture was refol uxed for four hours and than

evapogeiegohdingamahged@ANhefe R@‘iﬁ'&:s&‘ﬁﬁccﬁ@éj?esﬁaﬁ 1 Rad R XipEsiNGS 18ehrget ed
three tines with 50nl portio;is of diethylether. The organi ¢ phase was

dr i edachievedtbys Bt trerting fhatglycend vet/raﬁBrzdL-eaﬂmevD@é}tDb/m\tfﬁen@nlmﬂtprbtem

i sol ated_ by sjlica, gel | upm chromat o~agphy. Yield: 8.6 1H 1~ CDCl)
1.26 W§3 @Hflt@nz‘ﬁltbrﬂlxylzﬁiorgieamomp esfayifying dhg ﬁth4w1d4)fJ§§a @sposmqp ofthd m

e e

di et hyl et her was added dropvm se a solution of diethyl-2-(2-benzyl oxyethyl)
nzal onate (8.5g , 28.8mw1l) in 20 mM diethylether at about |1SC .The m xture
was retl uxedSOHEMES hours. About 4 M water was dropwi se added while
cooling. The m xture was filtered an@ washed with di oxane. The filtrate was

evapor at ed @1 reduced Ipr ssdére an Whe product was isolated by silica
gel col um | mqato‘ﬁlﬁ&_ih& OHLH hI MR (CDC1~) 1.60 (m 2H) I1.82 (m

1H) 3.00 (n] 2H) 3 W ém 4 4,50 (s) 2H 7.32 (m 5H) c)
Synthesis o @lﬁenr ej N-trity "MYoxynet hyl )-butanol -1 To a
solution of Nt %2 -vél‘n aline (4.660 , 13 mmmol ) and

4- benzyl oxy- 2- h‘% thyl - anol [1 i3/1%%loridkd- 6 mmole) in 50 m
di chl or onet hane (3.0g , r;@”& nnol e and DVL4P ( 0.187? ,

1. 45mmol e) and ? was stl r e for three days The m xture was
cooled to 5C g g%%ane ~~ [_13 ered. The solution vas evaporated
under reduced pressur t he pr d s isolated by silica gel colum
chr omat ograpEOH Yield: 2.59 tH ~OF(CD013) 1.00 (m 6H) 1.55 (m 4H 1.72

1 H 2. 1 70 1 oH) 3.43 3H) 4.50 2H
§m7- 26H% m ZOFDUDOT)St%%yzhesi s(g]f L2 stebfdyl 2H) (m 30 (s)

4- b: n?yl o~~' - 2-( rd'Hotsﬁlehla' val yl oxyzfnet@gk)t_@ém{eear oyl oxy' o~. aane .
Y DCC/DMAP/CH2012

0O O—L-valyl-CBz O— Px
CI—U—O —
O—L-~valyl-CBz
O —stearoyl 0 ——stearoyl

l Ci,CH-CO,H
CH,Clo/pyrrole

OH
EO——-L-valyl-CBz

O—stearoyl

|
. Y  phosgene
esterification

, 0
with FLG o 1l cl

™~ Eo—L-valyl-CBz

O—stearoyl

Although Scheme 1 has been illustrated by reference to a combination wherein Ry is stearoyl and

A"
R, is L-valyl, it will be appreciated that this basic scheme will also be applicable to other amino
acids, where present other fatty acids, or using conventional protection groups, to combinations

of R, as an amino acid derivative and R, as hydroxy. Linkers where T comprises an -NH- group



1 9 MAR 2003 43 To a sol ution of

4- benzyl oxy-2-(hT-trityl -1-val yl oxynet hyl )-butanol -1 (2,4~, 4.3~ r: 19%1 in
50 mi di chi oronet hane was added pyridine (1.720 21.7 mvol). The 159)IW| 3
~~~ as cooled to 10'C and a solution of stearoyl chloride (2.64a 8.7 nmol)
in 10nl di chl oronet hane was added dropwi se behveen 10C and 15C . The

m xture was stirred overnight at room3tenperature. 100 m of 5% sodi um
hydr eggrbecprebaredt By 20hldtbunreshsclaciedeaattidaionnfoXlbwee Wt doneerstorr oBthe free

m nutes. The organic phase was seperated and the water phase was, extracted
t <vo delmptM’emcgwbmﬂmme Tidereedtini watll Praggeieacto fias e camespodingd
wth dium sul fate and concentrated in vacuo. The product was isol ated by
sili &gj)cﬁ%‘l’ n%?ﬂ“ﬁ??n chromat ogzaphy. Yield: 3.0g tH-N12R (CDC1,~) 0.98 (m 9H)

20 ASRuBtle il T R B g o g Al oy
20H) pb_élé'a“é“éﬂ% stéh §h<£m&\|abbt=t ¥l rebiaved by fﬁéﬁm{m' dy QC“% ‘%b m%fd]%‘*ﬂ? a9 101

a) Prepafation of 2-allyl 1,3-propanediol D ethyl rral orat e

rrsnols).xcclmwmﬂ»«irmasmmasul(alﬁw gykemmmue(dodupupwosthct(o tonatly peaectsd) Rt i on
of lithium alum nium hydride 2~3, ol ) at C. The reaction was
war nédt%pthpcprpwmdt By eftsered theésssﬁmfkb silcwxshﬁ@ewdé andtthanfise ewbpeyicadhe to

it bed %%e?. by ﬂ?%fﬁ%ﬁ%‘aaﬁd%i? HEPkBS e frsehdareh biomno

(2 x &ﬁ&nmwa 1}!1@35@1* FHrinQl: N@Sardbd Bk IUROIRY siNAGA B BlcTedsiz, ﬁx@usg\aﬁ{ﬁgtéﬁt

tH~~ (CDCL~): 78 rn) 1H), 5.03 (m 2H~) 3.78 (rn, 2H-, 3.69 (m ZH))

2.06 ctxcaerH)hc aLc1875 Qsm:nfiﬂ—tp a dujtalFlygpoteated ghycofol fefivtivet Hhtswhcdmda:nqdo“ster
|, To a olutlo rityl-L-valiae (~. ~

3m§| % s % %ﬁ‘? chﬁ’aa’ﬁ gp‘&ﬁ&m pghion gf &@@u'f\% ABids In R, q@nmwpﬁlymme%omaﬂy
Y1 o B SBihelprBu B kerdfhs Gl VTR 08, S dp e ka U AQERE IS~

fil tratdromﬂhﬁbpgékvﬁﬂthéﬁ meiegOprdtedting Poags aswapl2eed Reth w-fatty ickioditermor
hydr ogen car bonate aqueous solution and dried ., 1 9 MAR 2003 Silica gel

coI urﬁ«?rr@rfﬁénsat ]Gaaﬁh‘-y §avwdmxy gomﬂénmwdaméteﬂ—m Schemeg iLhywhich illpstrates an

ndl rat
16 (R R A0EP el it S RERIGRE (PHIG Rhovy ip shd. dhe cirbe i 62 dA of
1-0- (é&cbirn'yt yhd RlvﬁidYR) a?ewdmsdeLpﬁnwtémamh ®lut @iu8§f améew Oppfhhéblbmo other
di chl oronet hane (40 m) and pyridine (3.2 m) 40 mnol) C was added
dr opwrariations apHyHormhlaolt ddn (@cBXage cbRplind| qonﬁﬁlqmcmem ﬁ@n%@rdecsterr&catlm

solutio waswarredu to room an t for 3 hr en
enshes AR RR Aty kS BRFREOGH S nE AeseR et i e g1
prod U@&b&gs fhc@loat @dmbxctwakédcgerg%hv@ @heHTas &ty mtm&myorlme 20t ¥t Nk Rinic
( CDC13) 30 (m 16 .70 (m 1H), 4.99 (rn, 2H), 3.93 (tn, 2H)) 3.55
(m 1mp)et3ca7aksmcomsezhmxh¢/dmdd | ~) 2.30 (m 2H), 2.23 (m 1H), 2.01 (m
2H), 1.86 (m 1H), 1.62 (m 2H), 1.3 (m 28F, 0.98 {dd, 61-i, 0.91 {t, 3H).



d) Preparation of 3-(N-tzityl-L-valyloxynethyl)-4-stearoyl oxy-butyral deh;
~de 1-O-(~I-trityl-L-valyl)-2-allyl-3-stearoyl-1, 3-propandi ol (58 giﬁﬁ @938
m nol ) was di ssolved in dioxane (5 nl). To the solution were added © u
tetraoxide (20 ng, 0.08 mmle) and pyridine (0.05 m, 0.64 rnrnole). A

sol ution of sodium periodate in water {,3.5 nml) was added to the reaction

m xture. The reaction was Eﬂ‘ﬁﬁ 3W| ght and then cooled dowmn to O C. An
aqueous’ sol ution of sodi u§1 rl\@% sulfite was added and the m .~gcture was
extracted wi th dichloronethane. The organic p.jnasa was dried and puzified
by silica gel caolum &hr t o~aphy. Yield. 25§ ng 1H 1~~ (CDCl1l3): 9.68 (s,

1H), 72 H)) 3 m 2H), 3Ck8 , 2.32 (m 2H)) 2.68 (m
1H), 2.34{(m {7 H, I 2H),Rg(53 m 28 HQHO0.96 (dd, 6H), 0.86 (t,
3H). f) P ation of benzyl

3-(~, T-txityl -L-val yl oxynmet hyl ) - 4- st ear%yl oxyhexen -2-oate To the solution
of 3-( \T-trityl-L-valyl oxynethyl)-4-stearoylQxy-butyTatdehyde (16.8 g)

s | : ch dded (b I
mmole) 12z ci chhoye 'EEZ”?WE.? 0 T, 3?3@%2?&?%%5@“ (2.21
at

tri phenyl phosphoni u ??
% room tenperature, azd

g, 21.8 nunole). Th
the m xture was evaf)?ﬁ To the residue was ad¥ed diethyl ether (200 m
and kept at* 4 C for tlvo hours. It was theMm3FPTe; ;3 and taf filtrate was

evaporated and theyproduct ~~aj p~!~~fied by sil}lc®

chromat oya?hy. Yiefid. 10 g 1 9 MAR 2003 AE HL~,' :

20 H), 6-@ ~~D. 88 (duadirg, 5.19 (d) 42'6})) 3.9 , 2H), 3.57 i (m
1H) Rag ( 2.88 n@gi)l—l)) 2.23 (m SH), 1.93 (m 1H), 1.60 (m 2H))
1.32 (m 280H)) 0.95 {d,

3-(~I-trityl-L-val yl oxyrnethyl)-4-stear oyl oxyhexanoa2 eNeB2a-vatimeit i on of
benzyl 3-(N-trityl-L-valyloxynmethyl)-4-stearoylo yl efxgingZopditene 70 m-,
0.0S mzol e) in nmethanaot (3 m) and ethyl acetale £ lhydplysRofeiled sodi um
hydr ogen carbonate (10 ng) and pal | adi um bNa€BZ-20 ng)". The reacti on was

kept under hydrogen at atnospheric pressurgafpr—2-hf. The m xtQre was
filtered ahd @vapierhydsalyshad Rasi due was di ssol ved il n i chl or offet hane and
es@i 4@ bis-CBH-walylglyosrokDTA sol ulN-6BZand ¢ol ueods™@jocitric
1 pr oduct

, 0.89 (t, 3 H. g):)Pr,‘em;a'bte@tioan, Re

washed suc
sol ution. ¥he waaling qomaie®nsas evapor at edvaiyl gi- i H N1~-TR
(CDCl~): 7.303(depidiettion 3.93 (m 2H), 3.57 (m 1H), 3.25 (m 2H), 2.30

(dt, 4H), 2.20 (m 1H), 1.70 (m 1H), 1.62 (rgf 4H), 1.30 (m 28 H), 0.9~
(dd, 6 H), 0.87 {t) 3 H. EX Al~PLE 11 1. nucleoside,
S

3- f N- beRgy) oxycar bonvl - L-val vl oxynet hvl | - t ear oSPWRINIRANGHIGNSaci d a)
Preparati pn of 2. deprotection
1- O (' L~Tobgn. . 7yl oxycapbonyl -L-val yl)-2-al lylyl -1, 3-propas:diol To a

sol ution of Z-GI |yl -1, 34propandiol (4.6 g) 40 ranole) and
N-benzyl o: cyfca I} (5. 024FNN80 mmol e) in dichloronethane vas added
di met hyl &@t+ropyr ilidi ne (24%0 mnol}, and DCC (4.5 g, 22 mol ). After
hvo hours| the nfkxture was f | tered through Celite, evaporated and the
product vabd O (I ~T- benzyl oxycarboayl -L-val yl)-2- allylyl-1, 3-propandiol,
isolated to yield 5.01 g. -
In a variation of Scheme IA, the succinic anhydride is reacted directly with the nucleoside, thus
avoiding the first protection and deprotection steps. A further alternative is to regioselectively
esterify the glycerol moiety with the N-protected amino acid moiety(ies), generally in
conjunction with protection of the hydroxy function intended for coupling to the nucleoside,

followed by deprotection of that hydroxy and coupling to the nucleoside.



|Hi~ "I~ R (CDC13): 7.36 (m 5H), 5.75 (m 11~, 5.26 (d, 1H), 5.11 (s,
2H), 5.0b (d, 2H), 4.22 (m 3H), 3.59 (M 2H], 2.13 (m 3H-, 1.95q(yAr %003
0.94 (dd, 6 H). b) Preparation of

1- 0- (N- b~nzyl ox5' car bonyl - L-val yl)-2-allylyl-3-0-st~2ro~' 1- 1, 3- pr opandi ol .
To a sol ution of 33

1- O (1r - benzyl oxycar bonyl - SGHEME! al I yl yI - 1, 3- prop~ndi ol (4.46 g) 12 7
nruol) iQ dishl oronethan~ (70 m) and pyridine (6.1 m, 76 mole) 'in ice

bat h. we's d ste I cth'Hde (7.%@ 26 trupgle). The reaction m xture
~~'"as wa-r-ne o roomter i"rperat: aM one hour. It ~~'w
t hen, p~~~|£% I nt o agueous sodi um h5' dr o~ car bonat e sol uti o: ! , the ~19

MAR 20 rgani ¢ phaje was dried d the product I-0O(h;

- benzyl oxycafbony' 1-L-val yl }-2-allylyl -3-0 vtearoyl -1, 3- propandi ol was
purified by silica gel colum chr tagrap'ny. 6.7 0 1HNyfR (CDC13): 7.34
(m SH), 577 ( ~30 (d H) S 1 ( d) 2H), 4.32 (rn,
1H), 4.10 (m 4rD CV%?ZCSC(L l-n, 2.13 Em %ﬁﬁ%bég%dlg H, 1.26 (m
2S;~) 0.90 (m . €) Preparation of N-tritylVal

3-(11- benzyl oxycar bonyl - L-val yl o: ~ynmet hyl ) - 4- st ear oyl oxy-butyric acid.

Pot asgigpyfemag-- ~at g 66 ng, _é\? e) was dissolved in water (7.6
r-s.l). The sol uti s kept undef afr gNstirpf/mg-for 10 rain. A solution
of 1-O-(~I-b xycar bonyl -L-val yl ) - al}l y, -3-O stearoyl -1, 3- propz. ndi ol
(1 9, 1.6 mol) and tetrabutyl ararnoai romde (77 rnQ 0.24 mmole) in
benzene (6 M) was added. The slurry was stirred for 1.5 hr, and

di ch(oronet hane was added. A sodit_rn bi@uLfist@a gpus sol ution was added
to the sl ~~~- rb/ Wkhloyldye r!mxtt.re di stol ored C&Eyﬁ’éiﬁ@”i c phase was
acidified with acetic’acid and wase~d with wat e?. er evaporation) the
product 3 -(1'-ben.. Tyl oxycarbonyl -L-val yl oxynet hyl ) ~- st ea- ~oyl oxy-butyric
acid (390 ng) was isolated by silica gel colum chromatography. 1H 2~, ~

( CDC13BzVa33— H, 5=38 (d, 1HT/VEl +20-s\ 2H-) 4 (rz, 6 I~ 2.60
(rn, 1H), 2.45 (m >>—Hr 2.29 (t, 2 H) 2.W~, 1.5 8 (m 2 H-,
1.25 (stedo@HHO—0790 (~, 9 H . BEtaERWH—ID-2~. 3' -di deoxy-3'-fluoro-6'-0-f

5- (L-val vl oxvTnet hvl | - 6- st ear oyl oxvhexanovl | auano~i ne a) Preparation of
2', 3" -dideoxy-3 -fluoro-6 -O[6-(hT-trit~y-LOsOy/pyridine

-val yl oxyznet hyll ) t6400a/@Pr oxyhexanoy! | anpidie To a sol ution of 6-(

| ~T-trityl-L-vayl oxynet hyl) - 6- st ear oyl oxyhe: cz&bic acid (462 ma, 0.6

mmol e) and 2', 3' -di deoxygp3' -fl uorogurnosine (340 ng, 1.2~ mmol) in D~IF (3
m) wer &Bg%iaeici_ i met nyl affi nopyri di mgver—g—Q. 05 mpei@), and DCC (136 no,
0.66 nr, = . T+he xeac 8 was kept at room ratvxe averni ght, and

t hen at t%OC fior I ~vd hours”''The rerehro@r—0-<ure was filtered through
Celite & 8r?)\/)lur91 into eichloror..iethane, gooiaefpieeyW th aqueous sodi um
hydrogen carbonate sol ution. The product Iphos honium Br

2',3" -dideoxy-3' -fluora-6"-0-(5-(N-tritfly~. vaFy?oxyrretd)yl ) - 6- st ear ayl wyhex
a.~oyl] guanos|_r~e was isolated b;' silica gel colum j¢hromat ogaphy. (S3

") Y deprotection TrVal —O —  OBn
stearoyl—0
esterification
with FLG l Pd black
0
\ TrVal —0 OH
stearoyl—0

Linkers where m and n are 1, Alk is alkylene or alkenylene and T is 2 bond can be prepared as
shown in Scheme I above. Other permutations of m, n, Alk and the various functions in the

trifunctional linker group L, of formula Ia can be prepared analagously to the above wita the



19 MAR 2003 47 1HI~WR (D~1SO s-6 ): 7.88 (s, If~, 7.29 (tn, Is H, 6.5Z
(s, 2H, s.17 (dd, 1H)) s.45 (m 1H), 4.3S (m 1H), 4.20 (m 2 I1 Mﬁ%
(n, 2H, 3.50 - 2260 (m 5H, 2.30 (rn, 4 H, 2.10 (m 1 7%(A
1H),1.50 (rs, 4 H,1.22 (m 28 H, 0.85 (m 9 H. b) Preparatlon of

2',3 -dideoxy-3" -fluoro-5-0[5-(L-val yl oxynet hyl ) - 6- st ear oyl oxyhexanoyl J
guanosi ne The conpound of step b) (9@4 ng) 0.085 mmol e) was N-deprotected by
t r eabrrespondirtgst8fcranetetials psict 26 3,274 ré: 0t drer (e t e swryenubdyer 3906300-6)) t
was evapor ated and, product was puzi Fed by silica gel colum chrohatography

to y’IIderichdeom@utfanthd (19 18-CTlotfo 3R S-7THAN (\SI)F3 femmmampmczcs&(x@ 7-1H)

g )gg%ﬁ.) Qo ainenst aad (Rb0016-1) 238 pententngs Ci0bT i By1 7s

(rn,46l (S i 5%%&%‘:5%”0% @% @E%gam%g@%gtgﬂﬁpangq st(ggﬁg\gll@x 3bu“lznovll

~U2mﬁl?dﬁ@<ﬁb)en&n©ﬁ)@£oﬁla 66679f’>926 & 129725-14-0), 1,3,5-pentanetriol (4328-94-3) and 3-(2-
3' -di deoxy-3' -fl uoro- 7éN- benzyl oxycar bonyI L- val yl oxy) - 4st ear oyl oxy-
I
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and deséribe teIeapatrer ofathetsIeeoohemtkwfenﬁﬁd&@haamﬁkéhgro@pgaﬁth¢lpme was
filtered through Celite. The filtrate was washed ~ith aqueous sodi um
hydrogen carbonate solution and the product

-di d b I t hyl) - 4- st
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8I—I) ap@hi&@ﬂ@\éfr@9-ﬁ'29{)11 2. 30 ’(t 5 I—I) 2 14 (m 1I—I) 1 08 (m 2H), 1.24
(m~ 28H), 0.87 (rl, 9 H). 1 9 MAR 2003 as b) Preparation of
2',3 -Dideoxy-3" -fluoro-5"-01]3-(L-val yl oxyne~nyl ) - 4- st ear oyI oxybut anoyl ) gu
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(0. Ofrobdeds b‘&%dtﬁ&nﬁ@idl eﬁﬁde*éﬁca@ls&ﬁdgﬁﬂeﬁﬂyhﬁchdmmwxaﬁﬁx %‘otﬂgb'on Aftera2 hr,
addi ti onal pal | adi um bl ack was added. After 3 hr, -rture was

filtErieg \awa cegaﬁmoaﬁleh!-prvwét%grmé E/ﬁ{@aapéﬁl apeymids t@pé lFEBYesASt carfdyhr nd

h th DT, | ut Th h
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RI as 2 fatty alcohol to a carboxy function on the linker proceeds analogously, but conversely, to

the above esterifiation of R, as a fatty acid.

Bref Descriotion of tne Drawings

Various aspects of the invention will now be described by way of example only with reference to
the following Examples and the accompanying drawings in which

Figure 1 depicts serum viral-DNA levels in treated and untreated, DHBV-infected
ducks as a function of time, as described in Biological Example 3;

Figure 2 depicts weight gain in treated, DHBV-infected ducks s a function of time,

as described in Biclogical Example 3.



4H), 3.10-2.60 (m 3H), 2.40 (m 2H), 2.24 (t, 2 H) 1.70 (m 1H), 1.48 (m
2H), 1.2S (m 28H), 0.82 (m 9H). EXA-M-'LE 14 3-f 19 MAR 2003
1- (N-CBz-~val vl | -2-stearovl| vronyl chisorofornmate

1(

Nﬁﬁﬁg hyl)-2-stearoyl) glycerol ( 300 ng) 0.5 nlnole ) vas dissolved
in 20 %p ol\’s{%lene intoluene (I Sm ). After 18 h, the solution was

evapo.ﬂate@ﬂosaadwhbnﬁ1)tmdﬂaomslnwhmawo@wduuamok@huﬂnﬂ or@iogie zzRr al
time, giving title product In quantitativ a i el d. This product forns a

carbonate with the target nucl eoside using standard nethodol ogy, for
instance reacting in,a 10:1 Al ~~f/pyridine ,solution at 0'C for 3 to 24

hour €0 %)é@llﬁlﬂﬁg qafnd,&-bihoxwasthyh) mﬁomal@@m £2%.1618, ~2—19|rmoka inl watentOhatje.
rot nar dded Rofadsiint BYASKEE A e 0 Rab Bk oa et B RE. oBt relition 5k evapoared
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rn) ditshlved. /DVE (3007ml),larktbonthe Holutior3 08 886N  BnBy1 61848 (3. E%nﬁ; VbF%{ag 15

5-f1  T- FMOC- L- val ~~| oxvl - 4- st ear ovl oxy- pentanoi ¢ acid a) Benz5~1
5- di WsRefrsbixuing iorpéthnen,dhc ecactan mixtuge wee figered thig wahethie rdlitks ppded (to58dinnS0
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i sol 5%8%§C%§? %}g%mgeélxy%%ie%\?r\nﬁ cir omattala %ﬁd@éb% ?&I%&%&qu{}lﬁ?ﬂw‘g&i@ews
CDCk¥hperabdd cl R 2,34 dﬁzA 4.3S 1

EL_) o ()Sa SH) 1(é19v1a4 ??t;})ﬁl) gﬁgyg (,%n 13?_13 % ﬁ}bro’ﬁu&&té(ﬂa'ﬂ@ (m 1H
Benzyl 5- (N- FMOC- L- val yl o~cy) - 4- hydr oxy- 2 pentenoate A m xture of benzyl

ot o SARBRRE B S50 1 P ST00 H B AR oPERLE Ml vas cool ed to

about 10C . A solution of DCC (4.2g, 20 rncnole) in. 25 mil dichl or onet hane
was added d-ropp~~7se at the sane tenperature and the m xture was stirred

over rightsohiti onasfib drepip @ Abis(lydrokyenath W) prapioveste (D87 el 106 rafiods)dn pfrddine (58
urethane was_filtered The filtrate was evaporated under reduced pressure

and tRY prorined depvissoterrod chlpride|(Fda & dP-Cornia) Enticiarensthpmover fapia. -
6. 60 The/feaction was then kept for 16 hr and then poured into sodium hydrogen carbonate aqueous

solution and extracted with dichloromethane. The organic phase was collected and evaporated in
vacuo, The product benzyl-2-(hydroxymethyl)-2- (stearoyloxymethyl) propionate was isolated by
silica gel column chromatography (1.97 g)

'H-NMR (CDCLs): 7.34 (s, SH), 5.17 (d, 2H), 4.28 (dd, 2H) 3.69 (dd, 2H), 2.24 (1, 2H), 1.57 (m,
2H, 1.25 (s, 28H, 1.22 (s, 3H), 0.87 (t, 3H).

Benzyl-2-(hydroxymethyl)-2-(stearoyloxymethyl) propionate (1.86 g, 3.8 mmole) was dissolved
in pyridine (30 ml). To the solution were added toluenesulfonic acid (73 mg, 0.39 mmole), N-
fluorenylmethoxycaroonyl-L-valine (3.94 g, 11.6 mmole), and DCC (3.58 g, 17.4 mmole). The
reaction was kept at 4 °C for 16 hr end then filtered through Celite. The filirate wes poured into
sodium hydrogen carbonate aqueous solution and extracted with dichloromethans. The organic
phase was collected and evaporated in vacuwo. The product, enzyl-2-(N-fluorenyl®
methoxycarbonyl)-L-valyloxymethyl)-2-(stearoyloxymethyl)propionate, was isolated by silica g€l

column chromatography. Yield: 2.38 g.



1 HN1~ (CDC13 ) 0.92 (m 6H 2.12 (m 1 H 438 (m 5H 5 .14 (s, 2H
5,24 (m 1 H 6.20 (m 1H- 6.92 (m 1H 7.30 (m 13H) c¢)

Benzyl - 5- (N- F~~f OC- L- val yl oYy) - 4- st ea: oyl oxy- 2- pentenoate To a sal%MABr?o%af
benzyl - 5- (N- FMOC- L- val yl oxy) - 4- hydr oxy- 2- pent enoat ~ (6.5g, 12 mmol) and
pyridine (2.0g, 25 mmole) in 100 m dichl oronet hane at 10C was added
droptvi se a solution of stearoylchlor é:le (4.55g , 15 mol) in 2~ n

ﬁ;é?hﬁimﬂﬁﬁé@ﬂ&[ﬂﬁo&nwaﬁé ST 0., o e
mﬂr;g&gE J\%Iﬁt #{gl ’r(;%than ﬁéa(?rgl ne(r;%¢gan tg[}agggs\ﬁe\r,\gsdﬁ(g{ja\?\; '?g

sodi um sul fate and concentrat ed |n vacuo. The product was i sol ated by
silica gel colum chromato~aphy .Yield: 7,89= 80%'H NvVvfR (CDC 3) 0.S8 (m
9H) To2~tHem s2Bijonl. 5 (banzzH 2- v Iﬂuoﬁﬁhyﬂr&@th&y’ﬂrh{dm&l) Rkjlyloxgelhyl 5@
519 (s, 2H) 5.25 (m 1H 6.12 (m 1H) 6.5~ (m 1H) 7.35 (m 13H).

N- F~{(st@oyloyansitaly ) propinets. &3 %ernmﬂnil n acmixed somgnth'rmmea@m

8 5@6"%%1) TR g Amsghie kceva' d 432% B 4’&&8%% Sencell i hogbiane
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1, 4- &Lroxgne:eh'Ehﬂf&@Euﬁddmxdhaﬁmegj{'@@wt&ﬁﬁ%dllﬁﬂfb ﬁﬂ@@e@l dan.@ﬁwﬁ&pato?aghgi
3.3g = 99% 1H N12R (CDC (ra, 1.2~ (tn, 28H) 1.54 (tn)

(m 2ieldplPSgm [1-i~ 2. 28 (m 2H 2. 41 (in, 2H) 4,32 (m SH) S.13 (m 1H)
5,33 (mIH 7.50 (m 8H) EXAMPLE 16 3-( N- FMOC- L-val vl oxvl - 2- st ear ovl ox
~aropionic acid a) Benzyl 2,3-dihydroxypropionate ( A m xture of

D, L- ghyoemire paci d, cal cium salt dehydrate (2.9g, 10 nmole) and

benzyl bromde (3.8g, 22 rnnole) in 25 M DI VIF was stirred at 60C overni ght
. Thé-Mrdskdans d-208s e CHmL atbheliedayl reduced pressure and the product was

i solated by silica gel chromato~aphy. Yield : 49 = 100% 1H ~' MR ( CDC13)
3.26 (s, 1H) 3.90 (m 2H) 4.32 (m 1H- 5.25 (s, 2H) 7.28 (m SF~ b) Benzyl

3- (N te A sol ut f
begzyfﬁ/l?:ﬁhg'oﬁ%rl 6%?%%yq¥ﬁ'é%§ypr2pbgn? (230 ms’rglg IonN- Igl\/DC L-val i ne (5. 4q,
16 r mond Rl xtando DMNYroD(30%, 326 %:HHI?'aﬂ)l gyﬂdﬁﬂ: @5 rﬂl)cd]is%'lﬂﬁ% EDMP(?GB%E 4ol ed

to about 10C . A sol ut| on of was addeéd
dr op@fides dropttise samylt eripridaaflQre oérmmoﬂa)edmolvm m EMF éﬂo mladl‘twemmgmasat

][ io?){n 8;@”8%56&%% at.h u E("11 adél grrl %va\év%%mc?é%e W ér(e)up50cx:1 gnrldretac %n%a%tntlaazﬂte Wgunder

an N, atmosphere overnight. After 15 hours CH,CL, (300 ml) and saturated NaHCO3 (2q) was

added. The phases were separated and the organic phase washed with water (50 ml) and dried
with Na; SO,. The solvent and any pyridine were evaporated under vacuum, The crude product
was chromatographed on a silica column (CH,Cl; -MeOH, 20:1) and recrystallised (CH.Cl; -

ether) to yield around 7 grams.

b) Preparation of pixyl chloride

Acetyl chloride (150 ml, 2.1 mol) is added to a magnetically stirred suspension of 9-hydroxy-9-
phenylxanthene (20 g 72 mmol) in benzene (100 ml). An homogerous deep red solution is
obtained. The solution is stirred for 30 min. at 20 °C. The volatiles zre removed under reduced
pressuré. Excess AcCl is neutralised by careful addition to ethanol. Tk residue is co-evaporated
with toluene (2 x 30 ml) and with cyclohexane (2 x 30 ml) to obtain a crystalline residue which is

stored airtight.Pixy! chloride is alternatively available from Aldrich.



The sol ution was e~~aporated under reduced pressure and the product was
isolated by silica gel chromatography. Yi~ld : 4.79g = 4~%iH N ~~1R ( CDC13)
0.8 (m 6H) 2.05 (mIH 4.40 (m 6H 5.23 (m 3H) 7.50 (m 13H)19 MARO208AR
2003 51 c) Benzyl 3-(N-Fi ~~LOC-L-val yl oxy)-2-stearoyl oxypropi onate To a
stirred solution of benzyl 3-(~i-FMOGQil-valyloxy)-2-hydroxyprepionate (4.6~

8. S%Jmfebﬂ)_u@;mdfmy@lscga?@ﬂ(’_{Loélﬁngylclyceﬁ,lmml e) in 80 m dichloromethane was
added dropwi se a sol ution of stearoyl chloride (3.64g, 12 mmole) in 20 rnl

di chToe progiuhafreraa)detiove (228 tg)erd pasdinti(25 ad) oxeee mighd and headehuttdrdigolaedr e.
100 i, of 5% sodi um ydr ogenc rbonate sol uti on was added and the m xture

sti rf8ar foelingd imiapceath pheyl 6 ec(lpHagk Iipas sieppl) e @ é?dd Twenigererwashase
was € tract d t<v

vas Xl ARLEThEY e Ioe He bR SEL 18 e hecarbined oroa s o

L TR LN e T
(rn, CEEC1,4786n1) mnd6¥dshed #8th(0s5 M2Etri&ctPto(r@inole B méidiie F?ﬂxdlﬂ:@ Hheddsidire was
(N—FI\/DC L-val yl oxy )-2-stear oa/l oxypropionic acid. A sol uti on of benzyl 3-( -

N- FMbied s am&%)eszamed@y shyamapgraphed (¢ther7 daprane rd)ite)givn 120 grpusst hy|
acet at at ed h 10% pal | adi um on charcoal (0.2g) at nornal
presg‘i?%év\?‘&tm{‘ﬁ#lg(g%} iroomtenperature . The catalyst was filtered
and washed wi th et hyl acet ate and 1, 4-di oxane. The sol ution was evaporat ed
under reduced pressure. Yield : O. 639 = 90%1 HN~riR (CD C13) 0:8 8 (m
9H) a) BFEpém'alm,onNH)-Ol-steéGyl(mO DFCRz-L-vAll),1B-Bpixyldlyerd80 (m SH) 5 .16

(m|%5 60§ IH 7.40 (m) 8H) EXAVLPLE 17 1-
- BenZf ﬁstca(Z%rrxgl, QSQMO& ﬁ?ﬁzebzlzbnéé}b@m@e%&mm&)amwo mg,

Ct i el i%@%%‘@‘%%&% g P e iy PR o ey T P mPER St ol

I-( Nnﬁex&amlegxmef aamﬁm@mvahwoeéﬁz)au{%&gﬁefcow&me REODEN Bbiirs m&@ﬂ@f@ﬁelw&
exanpl e 4; {660 m- 1, |) "and triethylam ne {200 nib; 2.0 mmmol)

di chrﬁétﬁmdrthrough@elaﬁaﬁmt)m@tchrmawga@hpépatambca &8¢kt eplumh (cthethdepes [ 4btom )

was ad nd th ed trie uylamre hydrochloride was filtered off
t'n: &fﬁgég%‘}yﬂg@g}tﬁ %8 ilica gel, the product eluted <<; ith a further

anount of n-hexane, and the solvent evaporated in vacuumto yield 6~0 ng
(S9% of the title conpound.
e) Preparation of 1-O-stearoyl-2-0-(N-CBz-L-valyl)glycerol

The pixyl group in the product of step d) was removed by selective deprotection by the method

described in Example 3, step d to yield the title compound.

'H-NMR (CDCI3): § 7.35 (m, 5H), 5.3-4.9 (m, 4H), 4.35-4.25 (m, 3H), 3.8-3.6 (m, 2H), 2.31-
2.25 (m, 2H), 2.20-2.10 (m, 1H), 1.60 (m, 2H), 1.02-0.86 (m, 9H).

EXAMPLE 3
1-0-(N-CBz-L-valvl)-2-O-stearoylglvcerol

2) Preparation of 1-O-(N-CBz-L-valyl)glycerol

CBz-L-valine (4.35 g, 17.3 mmol) was addzd to a fivefold excess of glycerol (3 ml, 86.9 mmol)
togehter with dicyclohexylcarbodiimide (4.29 g 20.8 mmol) and 4-dimethylaminopyridine (0.212
g) at room temperature, After stirring overnight the suspension was filtered and DMF removed in
vacuo from the filrate. The residue was redissolved in CH,Cl;, washed successively with

saturated NaHCO;, brine, and water and then dried. The crude material was chromatographzd on



1 9 MAR 2003 52 t3C N-\~ (CDC13, 62.97S h~LHz): b 172.8 (stear-CO0); 171.2
(Val -C00); 155.9 (COV |-17; 154.1 (COCl); 136.0 (Ph-Cl-Val); 128.1-127.7
(Ph); 67.2 (CHOH): 66.7 (Ph CH); 63.1 (Val COOCH~); 61.8 (stear- 2003
58.7 ('Vval-uC); 33.7 (stear-C2); 31.6 (stear-C 16); 31.0 (val-~10O;
29.3-28.8 (stear-C4-15); 24.S (stears£3); 18.6 and 17.1 (Val 2 CH3); 13.8

(st e 8. hexans - hexane
I\ég‘éfgﬁl) ‘J&W%rés%t hvﬁ’(lan4ass%%l§?tot§/)l mdbut v?cg’nl (g /(l)rErrtngéc a}i }éa‘_n 2 017,
| ~, TOBz CEL T yaxhmsl) DYR. ) - 4- st ear oyl oxy-butanol . To a stirred solution

of 4-stearoyl oxy-3-(N-CBz-L-valyl oxyTnet hyl but yal dehyde (prepared
anal ogousl y to prepar ative exanpl e 6, step d) usi ng CBz protected valine)

(o 6@)’16 oresP el O A S O R as ot irred Tor 30
I
vmth vvatper angﬁgsigt@]?agt tt%Mggnt ?rﬁngélbs\mv?sﬁﬂ F%%F%?g@hg’ Lﬂ:ghg%rlgi nﬁd%ghase

wasS flitioeen \-Ghlsed pm:g/mahamte& gidyceieaad,r@ss e, i22 v aghel, 1T1he% éd Was
i sol at ed by sili cgﬁg & col utm chr omat ography Yield: 1, 5
the

( CDCAlyved v8s (drd;ed 2EXm stizsid) atl 1ob {empegiipre? fxdl.§ m. W&@H&léerﬂmvail-i)

g (1 ﬁaé%)ﬁl %n%‘il%/ §% P&FWP*)“? § é&@ar@wx%é %4% 139”%#7 36#%@%%&3@% of

the E(ﬂ}e%ﬁgrquﬁ‘t\@aa gxﬂ&&a & 'ﬂoz%oemlr OfhPoddHS letg %rééongﬁ%@eaﬁed And

tol uehe was stirred overnight . The m xture ~as v apor at under reduced
pr esseucentrotedi sdvadrdl hemies twich amlupmlrtd g’jvel d \’lvhﬁg sol&i?%ha HriMde- ok téCDCRA}
0.88 (m 9T-1] 1.28.,(m 28 (m 2H) 2.15 (m 1H) 2.31
(m Qwoylaaog@hmomszh@r@cl&r&l 3l 119“36‘@ Ezﬂﬁcaszw%tomoﬁsé@ (m SH) EXAMPLE
19 2 3'-dideo~tv-3'-fluoro-5"-0-f

1-fL-val vl o~cyl - o- st ear ovl oxv- 3- nroovl oxv ca: bonyl|l ~.tanosin~ a)

SS-niAhesiasively 4’ pikyt @rélgoxy Je-Hiltues by’ thé)-pkécddul'e"a-e%& vRlGAfaey et al,
) -2-st:a.~oyloxy-3-prop~=l oxy car bonylgI guanosir.
Tetrahedron Left 1997, 38, 2539- 7> 2 using PxOH and acetic acid.

c) Preparation of 1-O-(N-CBz-L-valyl)-2-O-stearoyl-3-O-pixyl glycerol

Stearoyl chloride (496 ml, 1.3 eq) in 1.5 ml CH,Cl; was added dropwise to a solution of the
product of step b) (0.658 g, 1.13 mmol) in 11 ml pyridine with stirring under N; in an ice bath.
After 15 minutes the mixture was stired at room temperature overnight. The mixture was diluted
with 20 ml Et,O and washed with 10 ml saturated NaHCO;. The aquesous layer was extracted
with more Et,0. The organic layers were combined, washed with brine (20 ml), dried over
Na.SO,; and concentrated several times with toluene. The crude material (1.37 g) was
chromatographed on 130 g silica gel with 6/1 hexane - EtOAc. An initial fraction of 500 ml was
taken followed by 100 ml fractiops. The desired material eluted in fractions 2 - 5 yielding 0.748

g.

d) Preparation of 1-O-(N-CBz-L-valyl)-2-O-stearoylglycerol

To a solution of the product of step ¢) (0.748 g, .872 mmol) dissolved in 35 ml CH,Cl, to make
0.025 M) was added pyrmole (16.5 mol eq) and dichloroacetic acid (5.5 mol eq) at room
temperature. TLC afier 5 minutes showed complete reaction. The mixture was diluted with 3Q’0
m! CH,Cl, and washed with 30 m! saturated NaHCO;. The aqueous layer was extracted with

more CH,Cls. The organic phases were combined, washed with brine (30 ml), dried over N2,SO;



1 9 MAR 2003 s~ To a solution of 2',3'-dideoxy-3"-fluoro-o anosine (270 nyg,
1 mole) in D1~IF (10 mM) and pyridine (1 ral) was added 3-{1-(
N- CBz- L-val yl )-2-stearoyl} propyl chloroformate (619 m-, 0.5 mmpBeMARt2003 C.
.After 3 h, the rzaction m xture was poured into sodi um hydrogen carbonate
, solution and extracted wth dichl oro:ﬂ?et hane. The organi c phase was dried
i n vagud cornraltrdied3 CraddaneyiaBwed hfyntatds §hr{d dr(silica gel with 2/1 hexane - EiQOAc
N- CBz- L-val yl oxy) - 2- st ear oyl oxy- Sdﬁh&opy oxy_car bonyI% %nosi ne was
i sol afwith By3% rtdtiaaaidtascduannte yitld iR ((Rdlshengne NIRO@EDCh) : 7. 69
(s, 1H, 7.31 (m 5H), 6.50 (m 2H), 632(m 1H), 5.3 rn 2H), 5.09 (m
2H)) 4.35 (m 7H), 2.60 (m 2H), 2.31 (t, 2H), 2.20 (m 1 H)) 1.5S (m 2H),
16

2 %3 fM@%C%%ﬁJg%%bé%%%@ WSS 5255081 Loy ek G b ahy

car bo s 42 S0Xy. f huer 9-1.91
N-CBzmli{ v3a% oxyijz?g-stgffo* OXY- ‘3 8? %ylgzyp%gr(sbo f H(ghlo@’ r?gs((irbgHr)rg),

was di ssolved in a m xed solvent of methanol (6 nml), ethyl acetate (2 m)
and acetic acid (1 m). To the solu' ~ion was added pal | adi um bl ack (30 mJ),
and t B&EAMEBEE 4n nixture was kept under hydro jen for 2h. It was then
filte nd tlt}‘ef'lr ate eva orated and the titled product was

i sol ated> =4 6 ng. ~H N128 (DMBO-b6): 7.86 (ds, II-~,
6.51 (s) 2H), 6.17 (dd, 1H), 5. 48 (ra, IH, 5.20 (m 1H), 4.25 (m 7H),
2.70 {m 2H), 2.27 (r~, 2H), 1.72 (nl, 1 H, 1.47 (m 2H), 1.22 (m 28 H),
0. 84 The gﬁblgiuctEo@\mElpm?Zpart 2) (2.86 g, 7.99 mmol), DCC (0.9g, 4.36 mmol) 4-(N,N-

?héf"% é%xﬁmin'm““ DY LéP)&éﬁe%%gf'9°3x%v}nmié§%‘&§£3%ﬁogﬁ3é§1“e°i's{sﬁxﬁ%uoa?)ﬁm
0 g e SVGE LR R0 aR) PREEN B SRR G5 B el el

and DEs: 183h&ﬂr$&nd1th€-’a fH&Jdt@i) ThEREIVEhK{vEE BvapRsatst uhaedreiated freaardlays r@s‘idd‘ﬂom
tenperature. 4j silica gel were added and the riixture evaporate in vacuo.
The pwid-diswolved in £HaMild €W, miRand fdryged: Tip crude title compound was purified by

L5 (FehSadns ah%t[gfty“)}ﬁ;“h @S%Og(‘l%%wo 1PV L YRD QRS ploéuéeﬁﬁfe%&%é’ Py

stearoylglycerol may be recovered by eluting with CH,Cl,/MeOH (20:1).

'H-NMR (CDCly): & 5.25 (4, 1ED, 5.11 (s, 2H), 4.30-4.05 (m, 6H), 2.65 (d, 1H), 2.35 (t, 2H),
2.06 (m, 1H), 1.62 (m, 2H), 1.26 (s, 28H), 1.00-0.84 (m, SH).

EXAMPLE 5§

CBz-valyl—0O o
}O-U_O_LC.

stearoyl —O

To an ice cooled solution of I-chloroethyl chloroformate (1.89 g, 13.2 mmol) in dry CH:Cly (5
ml), was added the compouad of Example 4 in CH,Cl, (20 ml) followed by dry pyridine (1.2 ml,
29.6 mmol). The reaction mixture was stirred with cooling under argon atmosphere until TLC
(ether/nexane, 1:2) indicated consumption of the starting material, After 1.5 b, the mixture was
washed with water (3 x 5 ml), sat. NaHCO; (5 ml) and dried (Na,SOy). Purification by
chromatography [SiO; (ether-hexane (1:2)) yielded the title compound (4.0 g). )



1 9-MAR 2003 54 1H- NVR (DVMBCOS-6) 0.88 (m 9H) 1.20 (m) 28H) 1.45 (m) 2H)
1.78 (m 2H) 2.18 ~{rn, 2H) 2.3 6 (m 1 H 2.62 (m 2H)3.8§|6 Rlﬁ%
4.22 (m 6H) 4.92 (m | H 54~ (m 1H 6.19 {m 1H)6.52(s,;% .26 -
7.88 (m 8H) The protected internedi ate i s deprotected as shown above to

[ LN RO S Gt P B,

|’-'~-st ear'oV r ooafdoy od stfrre
. of  392(32-(m M2t 3 &hy1 19X W) 8 2608 1338, QYE0006Y, RHDP 2SI (Br 8C28H), 0.99 Xk, 3H) 8BsoTml )
in.5 n %ry dlethlg?%éexmas gﬁégggonén§¥gg9DVLF(énd thi%nylxchlogide( . 52g,
4.4 @)l e). The mixture was refluxed for rivo houxs and then evapor at ed
under reduced pressure. The product was dissolved in dry dichl oronethane
and added dropwi se to a solution of 2', 3 dideoxy-3" -fluoroo anisine (0.215
g, Ogﬁzggﬁgﬁ% and pyridine (0.359, 4.4 rnrnole) in 20 mM DW. The sol ution
was rrre 9ernight . Two gramres of silica gel were added and the
m xture was evaporated in vacuo . T 1?e product was isolated by silica ge
chromat o~-aphy. Yield . 0.199g = 25%. IHNWR (CDC13) 0.88 (m 9H) 1.2~ (in
28H) 1.62 (ra, 2H) 2.12(r$Bzplvi—s© 2H 2. 58 (m 2H) 4.12- 4.76 {m,
6l-i~5.32 (m 2H 6.12 (m 1H 6.26 (}a0ib-@4d(m 1H 7.12-7.78 (m
8H). EXAaWPLE 21 1-( N-CBz-L-valyl)-3/stearovl-2-uroovl succinate nonoester
1-( | ~r-CBz-L-valyl)-3-st et@asgyl-gr¥cerol (886 n?, 1.5 nmole) and succinic
anhydride (450 ng, 4.5 mole) were dissolved in a m xed solvent of D~LF (15
m) and pyridine (1 m). The reaction was kept at roomtenperature for 3 h,

and t T i 1 X : ecl. | . Lon
o acky F SRl of<hPbomebond BPELFAS S0 b ¥y EutR, R Bt A7l kRS
phase;dged seashrdowideh(3:65-2f Qk.3aREnElY.aDRE @3bREonadtitainBe Wwisogdfiokedvanddrsaked ed
by silica gel colurw- chromatography to Meld 900 ng. 1 9 MAR 2003 ss

' H ~fatmeepitire pntivNAAR (ndic8ef coBuaiptiomof 1t staBingameateria i4fier 4.521 othwr (SHm!)
g gg \%{% aég}i)anéxﬁg/p{%hgg I\;Da’s ﬁ%t}a]fgd.(’ﬁ}xe sjblig'e’nt %ﬁa%%e&g]vec? t?’ ’cv.}p'o%aStiog Thd %r?e cl_rihc’ie

product dissolved in ether (50 ml). The ether solution was washed with water (2 x 10 ml) and

dried (Na,S0O;) and evaporated under reduced pressure. Purification by chromatography (SiO3,
ether-hexane (1:2)] yielded the title compound (2.15 g).

'H-NMR (CDCls): §7.37 (m, SH), 6.75 (m, 1H), 5.22 (m, 1H), 5.15 (s, 1H), 4.3 (m, 6H), 2.32
(m, 1H), 222 (m, 2H), 1.6 (m, 2H), 1.25 (s, 28H), 0.95 (m, OH).

EXAMPLE 7

0 CH,
o-llo-L¢

stearoyl ——Oj
CBz-valyl—0O
A solution of the compound of Example 3 (810 mg, 1.37 mmol) in 2.2 =L dry dichloromsthane
was cooled in an ice bath with stirring under argon. 1-Chloroethyl chloraformate (298 pL, 2.74
mmol) was added, followed by the dropwise addition of pyridine (665 pL, 8.22 mmol) in 2.5 mL
dichloromethane. After 2.5 hr, the mixture was diluted with 25 mL dichloromethane and washed

successively with 10 mL water and 10 mL brine. The organic phase wz; dried over anhydrous

sodium sulfate and concentrated several times with toluene to give a ysitow oil. Purification by



2',3" -dideoxv-3' -fluoro-5"-0-(3-f 1-( L-valvloxyl-3-stearo | oxy-2_propyl oxy
carbonvl | -nropa noyl ~ guanosi ne To a sol ution of 19 MAR 2003
2', 3 -dideoxy-3"'-fluoro-guanosine (351 n?, 1.3 znnole) and

1- (N- CBz- L-val yl) 3-stearoyl - 2- propyl ssgccinatée nono:.ster (900 ng, 1.3
nmol t o

m hyg‘%ag%%g]ﬁzigtcb}oﬁn“ azgﬁbgra‘é}ﬁ%%%gfé@%e@\v”ﬁ <1Wi éﬁh’[&@fﬁe‘tk@ﬂn@% & e”i%r Qv @mn{gh )
48 h,compoundastancsil (H6dngs quandtive lyisd)ed. The f| I sate vvas poured into sodi um
hydr.ogen carbonate solution and extracted with di chl oronet hane. The product
2', 3" dideoxy-3'-fluoro-5"-0-{3-[1-(hT-CBz-L-val yl)-3- stearoyl gl ycer ol oxy
car bqnyl Jpr opar Oé| ﬁ) guanosi ne was isolated by silica col um

chr ondd dGYIRLEE B SrapritL &5-I0~98 (mPRBY 1ap:(s728H)( § 60](&&,,21'7) 3481 (d, EII-I,)J‘-

sl allaath b Saadi i e b s
2',3 ',(feéﬁyé-éa-@,uggli 7!(35’% §Q)1 (N-CBz- L-val yl)-3-stearoyl - 2- propyl oxy

car bonyl ] propanoyl }d anosLne (460 ng, 0.5 mmole) in a m xed sol vent of

met hanol (10 m), ethyl acetate (3 m) and acetic acid (2 m) was added
pallfﬁmﬁgg( ~0 ng). After reaction under hydrogen atnosphere for 2 h,
t he filtered and the filtrate was drled The titled product was
isolated by silica gel colum chromatography. 36¢4.ng. 1H—|~' VE~
(DI~ISO-d6): 7.89 (s, 1H), 6.51 (s, 2H), 6 (g 5.48 (m) 1H), 5.17
(rn) 1H)) 4.28 (m 7H), 2.90 (m 2H), QJ‘SUT 2 08 (t, 2H, 1.8 (m
1H), 1.49 (m 2H), 1.22 (m 3&drdyl-6-G (m 9H). EXAt~~fPLE 23 OO
stearoyl HO ~ ".-Ovalyl-NCBz 1 9 I\/A 2003 56 A solution of stearoyl
chloride ( 12.1 g, 40 mmol, CdBHvER) , Clz ( 100 rnl) vas slo~ly ( 1 h)
added to a solution of 2,2-bis(hy roxytnethyl)proplonlc acid (26.8 g, 200
nmmol) 5.0 eq) in pyridine (400 m) at roomtenperature. The reaction

I"ttmo e Ao iR tranad 6 B 40e 120 |-
(3x30 #}?w?ﬁegg{tga3§7%r§%&@%g%%s Iﬁ%ﬁ%&g&g{]&aﬁﬁwﬁ?%ﬁpﬁﬁe{? %%@%@ )

er ~lmiSre wasdiinned eith Bl V] Viesdatigndietihe ethdrdmdrabdied avith/@S mL water. The

chr omat ogr aphed on silica gel ~it1? 1911 to 411 CH-ChMeCOH as,
el uenBquedys Rhesey Wqﬁeﬂ’ﬁﬁﬂﬁ&?gt‘é%mf%‘@a‘@ﬂt (% oy fhe-prgpnic maesss ngor@@eé g

(855 R aDsespihBl TR bl Rt B el (2 0 550 B 074 B, e
with @ﬁ@i (6Y4r 4nBydréds BEBIum 2ulZt€tind ddiRefileaed ii9Vat ot RPAEficahsn Y iflask doRimn

roomtenperature for 30 mn and thereaft:r S|OV\A¥1 (Ih) treated with a
sol ut cbwrmﬂf‘ognaehmm\ﬁelwﬁomw&awy|d1@i§@r@me(d1azleang aBel & qlwast gave aapil (145 )

1T ok o et oh T B0 Saicha bR b A SR bl el e "

concentrated in vacuum The crude nmaterial was chromat ographed on silica
gel (EOO g) with 1911 to 411 CHzCh-MeCOH as eluent, to yield the above

depi ct HWNFHRR $€BICI; Qiass:lezs@h(n&/bﬂﬁ 1RHE, 1 196() f, th , Q250(d,
MHz, CDCh) §7 35)%?) 5H) A 5. 32@ 8H§3 5% %-D Nﬁ LHB CHzZPh},
4. 33- 31,8 £ Ha),2.8HD) 2Ha 286(4(49 QIH, SEHAS. 1025 2&:[)2 §ﬂ19 (mHZ 6916 8% .(m, s
(m ZHH)% 1. %?_Dl 1s (~, 31H, 1.00-0.82 (m 9H, Me}. EX A . WPLE 24

22

EXAMPLE S

4-Benzyvloxy-2-(N-tritvl-L-valvloxymethvl)-1-stearovloxybutane

2) Synthesis of diethyl-2-(2-benzyloxyethyl) malonate
To a freshly prepared solution of sodium (0.95g , 41.4 mmole) in 50 ml ethanol was added a

solution of diethylmalonaiz (5.4g , 40 mmole) in 10 rl ethanol and the mixture was stirred for 15



2' s3' - bi deoxv-3' -fluoro-S -0-f

5~1-. ~-val vl oxvl - 4- st ear ovl oxv- nent anovl | ~ual osi ne. a) Synthesis Qlfg MAR 2003
2',3 -di deoxy-3'-fluoro-5"-0-[5-(l~r-FMOC-L-val ; ~oxy)-f

- st ear oyl oxy-pentanoyl] gua-nosine . A m xture of
2',3 -dide -3 -fluor ogqaﬂgsi ne (2694?@, 1.0 rnnol e)
5- (\ ' TUBYESE: 1 Hapa by QN m O t 4sBengylosyyl-indaethans ¢ @didg ¢ Fhiody, mmoke) nias efiiedvAP

(16 : and 3 h S Cp-.evapo: a ~vo times
o e TR T Bt 67 T8 e o T2 el oriy S 9R ) Bl ot
and tyhg sddedu Sdtifel 8 & t R of i S
filtered and %r?iﬂ@irg?@&x{eonﬁmgés(ﬁ gﬂ\?ggg}reg?%[géﬁgg}é% gpggﬁgég‘gr%fs‘ggtrbgteﬁﬂ ﬁ{/%{@
acet afrgar(i iy wassdrttisdthasudivnh suifbgamnid ecdpasetedeisn vasbethd e lotB& Whi h
5.: acetic acid) with 5% 1 9 MAR 2003 57 sodi um hydrogen carbonate and

wi t h lspleied bymilicaoge) apivepthaersatography. ¥ialédB.08t h sodi um sulfite and

evapor at ed under reduced pressure. The product is isolated by silica gel

col um chromat o, ~aphy. Yield : 450ng tH N~~I.R (D~ SO d-6) 0.88 (m, 9H)

1.22 Y : : 2@l 3 . m
Ty 5 oh S L GO B RS D 4 G I (T By
Synt Hesisd)of

2',3" -dideoxy-3"-fluoro-5"-0O[5-(L-val yl oxy)-4- st ear oyl oxy- pent anoyl ]
guanosine. A m xture of 2', 3 dideoxy-3 -fluoro-5 -0

[ S( C§éi - [ 4- sS4 Xy~ pent anoyl ] guanosine (300mj, 0.308
nmol e) I tbﬁl%{gkg%\k%gi){%}g%xrb%?ﬁ@%%@fa%%f)ﬁgaﬁﬁgysm Di | 2F was stirred for three
days Bé alstiefedtREpaTRhue Elithbee biufriiahthididd X3 0as, sulgagoiand 160 mridthytuee
was evapor at ed under reduced pressure . The product was isolated as the a;

; et atWaszddedisiopwise egobuion b sy h2obrraryloxspthyl) nvilohets (8.0g n@8 BHEMINRIN20

oty 3 Siethghetbep s i 350 il nbiflcedheremied B Vb acunaebh 4 Plydte vel (1
|2H) ArdPrbsebAides thillel‘aoo@ingzl'l’ﬁé%i‘%th%e @assﬁllt@lﬁed %}'&_ whsR& é9n ddRanEAN hEﬁ?g

3'-Dideoxv-3' -fluoro-5 -0-f 3-(L,-valyloxvl-2-stearovl oxv-orooan
~u3. nus$ e¥aporated under reduced pressure and the product was isolated by silica gel column

chromatography.
Yield: 3.4g

'"H-NMR (CDCly) 1.60 (m, 2H) 1.82 (m, 1H)3.00 (m, 2H) 3.56 (t,2H)3.69 (m, 4H) 4.50
(s, 2H) 7.32 (m, SH)

c) Synthesis of 4-benzyloxy-2-( N-trityl-L-valyloxymethyl)-butanol-1

To a solution of N-trityl-L-valine (4.66g , 13 mmol) and 4-benzyloxy-2-hydroxymethyl-butanol-
1(3.3g, 15.6 mmole) in 50 ml dichloromethane was added DCC (3.0g, 14.5mmole ) and DMAP
(0.18g, 1.45mmole) and the mixture was stirred for three days. The mixture was cooled to 5°C
and the urethane was filtered. The solution was evaporated under reduced pressure and the
product was isolated by silica gel column chromatography .

Yield: 2.5g

'H.NMR (CDCly) 1.00 (m, 6H) 1.55 (m, 4H) 1.72 (m, 1H) 2.18 (m, 1H) 2.70 (m, 1H)3.27
(m, 2H) 3.43 (m, 3H) 4.50 (s,2H) 7.26 (m, 20H)

d) Synthesis of 4-benzyloay-2-(N-mrityl-L-valyloxymethyl)-1-stearoyloxybutane .



a) Synthesis of 2', 3'-D deoxy-3' -fluoro-5 -0

[ 3- (- ~T- CBZ- L- val yl oxy) - 2- st ear oyl oxy propanoyl]guanosi ne. A m xt 4r® MAR 2003
3' -di deoxy-3' -fl uoroguanosi ne (404ny, 1.5 m--nole), 3-(~-CBZ-L-valyloxy')-2
st ear oyl oxy- propanoic acid (1.06g , |I. %6 nunol e), D12,4P (24nj, 0.2 mol e)
and HPBT s¢REGAWT 4Lb&Zy méggepmmma Ahelbutaie i r.rsa& wz,t'hvu@us in 306hn]
reduced to about 30mil. 372t 8 rsnol e) was added and t'né m xture
was s;hchlpexﬂncth&mmwg.had@d pyochnet (& (AR atd mmoll)h&’hcmxhﬂuoa wassobleldt tor lddCand at he

sol uti was _evapor at ed, under reduced ress Ire. ~~| acetate {50 m) was
addecﬁogLHkP“t ﬁ%s@a@a/rk.c 5(8 %58 7a§m in 0g8 W@lr»zr@wae@% was 28ded dpwisesvs

Sodi R 2048 2 eiéﬁélﬁgé‘*ﬁﬁma%&%s%% xEReR A 3060 BRBSR AR R i Pe A%
i sol %@Mmﬁw&ﬁc%bnaelsemoﬁfw@g 'a@&‘ﬁ‘%ﬁ@hﬁe Yhideke &xﬂé %ﬁDBO%mgriJY%E]ﬂ%

58 tH Nyl R (DVISO d-6) 0.82 (m 9H) 2 (m 2SH) 1.48
2. 50-@ghific pims2H) 3. 91 (m 1H) 4.18- 4 52 (m SH) 5.00 (s 2H) 5.30-5.61 (m

2 6.1 1 5 7.71 1 7.92 1 10. 18
( Is_l) TVps w&:@gyml_bﬁ@cé the \@g&t?:gphaglé w2 pagé«;rgngd gltg timasr g]dlqblkgromcthane(: S’l’he I_c')oml'nned

L3 (Laprald! @20dds 3ot et LV URASP AR S 300508 te kP hll! B Frodic veas
(N- Cagollate\dag)yglggy %oﬁn@tg&%lgﬁw%wnoyl ] guanosine (350m 0.4 nxnole) in

et hyl acetate and acetic acid (5m) was hydrogenat ed
wi fn ﬁwllda‘:‘d@gm bI ack (300m) with norrmal pressure for three hours. The
catal yst vvas filtered and washed with ethyl acetate and nethanol. The
sol uti on was evapor at ed under reduced pressure and the product was isol ated

Thr N DOTR R EM o, el G P15 58 28 P QAR 5, 1S 225 G D
(Zm501§2®g(mi nz(fsljzl3~4z$ (9175%{31(3;%*)1(:1'_1511@ 3&25%&}%@}(? (@8-130)°2.40 s, 260y 7,26 (h?

3'-Di y-3' -fluoro-5 -0Of 3.3-bis(L-valyloxyrsethyll-propionic acidl
Quanosi ne a) Synthesis of 4,4-bis (N CBZ-L-valyl oxynethyl)-but-1-ene.

EXAMPLE 10
5-( N-trityl-L-valvloxvmethvl)-6-stearoyloxvhexanoic acid

a) Preparation of 2-allyl 1,3-propanediol

Diethyl allyhnalonat; (20 mi, 101 mmo!) in anhydrous ether (100 ml) was added dropwise to 2
stirred solution of lithium aluminivm hydride (9.6 g, 253 mmol) at 0°C. The reaction was
warmed up to room temperature and kept for 5 hours. It was cooled down to 0 °C and water (12
ml) was carefully added dropwise. After stiring for 30 min, the mixture was filtered through
Celite and then washed with ethanol (2 x 500 m! ). The solution was dried under vacuum giving

9.5 g product

'H-NMR (CDCl;): 5.78 mo, 1H), 5.03 (m, 2H), 3.78 (m, 2H), 3.69 (m, 2H), 2.06 (, 2H), 1.87 (m,
1H).

b) Preparation of 1-O-(N-trityl-L-valyl )-2-allyl-1,3-propandiol

To a solution of N-trityl-L-valine (5.5 g, 15.2 mmole), 2-allyl-1,3-propandiol (4.4 g, 38 rmmol),
N,N-dimethylamino pyridins (183 mg, 1.5 mmol) in dichloromethane (120 ml) was added DCé
(3.5 g, 16.7 mmol). The reaction was kept under reflux overnight. After filtration through Celite,

the organic phase was washed with sodium hydrogen carbonate aqueous solution and dried .



To a solution of 2-allyl-1,3-propandiol (2.32a 20 nmole), N CBZ-L- valine
(10 06g, 40 rnnole) and DI\/Ap (0.485g) 4 rrli-nole) in 120n di c\f:\g B?ﬁ

~ ~as added DCC (9.03g, 44 rsnole) in portions and the m xture rred
overnight at roomtenperature. The m xture was cooled to 5C and the
uretaa~e was filtered. The filtrate wag evaporated and the product was

| sol sgigeh byl sbhintd cERImAGEEFRY GhVOHR ¥ elol *rﬂw@f \T!a ({108 3)
0.89 (m 1?H~ 5.11 (s, 2I—l)@ir5m3g(m 1H)ng%§§mlﬁte5| S (g? WNW(

(i\' -poBzardisial yl ox~~met hyl ) - propi oai ¢ acid. To a cool ed soI ut| on of 4,~bis
(N- CBZ- L-val 5~I oxyZnet hyl ) - but - 1-ene (14.6g, 25 mmole) a.-!d

tetrabutyl ammoni um brom de (1.3g, 4 nmmole) i,-~ 120ml benzene was added

o Bl O I B S BT RRRRE %0 00
VAR 2003, 5%0f1pteks dEnveR).(eEAady208 2 aysodii el (i ke gaueons,sel 'H{' on

~tras adde to the slurry unt| scol ored. ®The m X

rwas dichldtdrmetiané (40 21\ bydipyﬁmh@r(atz k4 ﬁﬂfbl) 288 tCAGhe dd i Wrogu 1§TE§teWoS'f1
ethyl acetate. The organic phase was washed two times with water, dried

wi t h dberidan (S62f & el?anum@{bapor(httl'édrqmm@mr eﬁtﬁcedlqﬁMS&m evarmEAeuprodvom was
isolated b SI|I col.u chrgmat ogr a 1H-N\2R(CDC13)
0. 89at(3FﬂPe %3«-% fz%omgm‘éa—‘( eappgshol éézlmz ‘ilFB hﬁdfﬁge FATOWREE BIUFRUY s,

4H) Ssogﬁdc((aoxy gh C?I uorp( U%qc%%‘i% és%%at%% E‘i‘ﬁ%h gelolumn chromatography. 1.9 g

(N— CBzZ- L-val vyl oxyrret hyl ') propi onyl | guanosi ne. A sol ution of
di deoxy-3' -fl uoroo anosi ne (( H? 5 rnnmole)) 3,3-bis
(N, CEHR RGP mpt DBDONT & (aic AED, S (1m, DY i, 130 ASS (0, BL 327 0. 5

reduczg%’% ggggr@d% 3%&% %ﬁgq%?mgf %ﬁgdggg( Bn thgﬁ L‘?x%é%s

sti zred xerey, visghlddasHy, Qe esmerature. The rn.ixture was filtered and the
sol ut@gn was evgtgoraIEHed un%ler reduced pressure. Ethyl acetate (200 m) was

added and the organi c phase washed t~,vice with 5% acetic acid, 5% sodi um

hydr odle BPreparitivnes £ 3ebtrivgl krvalylhemethapidct ehaglex ywaatydaiaddan t h sodi um
sul fat e_and evaporat ed under reduced pressure. The product _was i sol ated by

si | i chrQ@N-tEsyldmy2bR)- 2radlt binsieareyl- 1A plogandiol §580mg.oiS (el strydigyolesin (m

5. 5. eAghqls AT TE 05 Hge oy futilydabg B HHL (il Hlbmitipe
7.90 (0505 1)) 094 SSMbRYSASsAhtich of?sodiaud@ewda&e -ifl watep(85-181 ¥4, a’ﬂdbdl do0 the
(L-val yl oxyt net hyl )Kbpr opi oni ¢ aci d) guanosine. A solution of 2

3' - di BRERYA Fixfuraol be Srachor 3ya-keps opernighbznd then gpelry dorattndl - ;ﬁd‘op@t@ﬁw ]

guanosi,n 2. 69 80nl et,h at e Orrll rreth nd
Jont SUBfrt ab el FyfiveghnaitEle Wi TR aBrlnrB SRCrD 8 TRl
hour s quRdes REMB! PRESSHABIC TﬂlﬁsﬂalﬁEY%e&’a%ﬁ' IgwerRd aRdsuRehed VUo‘hmTrh
e~nyl acetate and nmet hanol. The sol ution was evaporated Under récuceci

pr ess e nacrtpley. Wieldu@50wes i sol ated as the bisacetats salt by silica gel
col um chromat o~ aphy. Yield: 1.2g 1 9 MAR 2003 60 tH-hflr~IR (DuISOd 6)
0,90 (m 12H 1.78 (m 2H) 2.50-3.00 (m 2H) 3.09 (m 2H) 4.02-4.45

S 1) 1R84S CB A 089 (s Sy 75 hm ! I HS - Héa (5 280D 3.3 88, (), 213H)(mEXﬁ'YF’zL58 27

(m, LH), 2.34 (m, 7 H), 1.58 (m, 2H), 1.53 (m, 28 H), 0.96 (dd, 6H), 0.86 (3, 3H).

f) Preparation of benzyl 3-(N-trityl-L-valyloxymethyl)-4-stearoyloxyhexen-2-oate

To the solution of 3-( N-trityl-L-valyloxymethyl)-4-stearoyloxy-butyraldehyde (15.8 g, 21.8
mmole) in cichloromethanewere added (benzyloxycarbonylmethyl) triphenylphosphonium
bromide (10.7 g, 21.8 mmole) and triethylamine (2.21 g, 21.8 mmole). The reaction was kept
ovemnight 2t room temperature, aad the mixture was evaporated. To the residue was added
diethyl ether (200 ml and kept at 4 °C for two hours. It was then filtered and the filtrate was

evaporated and ths product was purified by silica gel column chromatograshy. Yield. 10 g



2'. 3'-Dideoxv-3'-fluoro-5-0- f

3-!L-val vl oxvnet hvl | - 4- st ear ovl oxv- but oxvcar bonvl | euanosi ne a) 3 MARSHE
of 2, 3'-Dideoxy-3 -fluoro-5 -0

[3-(\T-CBZ-L-val yl o: cym-t hyl) - 4- st ea=qy| oxybut oxycarbonyl] guanosine. To a

sol ut NS AR mﬁgfl g ( Hjm_s)l S te
Dd \A%(r}gl\%&é%dﬁgz |3§e@§ (l 53r6n8g%)(rg gq? %ﬁ 13??3'321%%:} %’[I onc)‘g (H"ﬂﬁ 9%

3- ( NeBBZH), ya9§1 QR BEY() 145 226, G, 1IS3Ofeic BHYONBD (EhDED) 82 (#508T), 1. 1
mol e) in 5nml di chlororr: et hane e mxture was stirred for three days at
roonDIQér(ﬂé,réH)quSMTh&H)ol ution was evaporated under reduced pressure and
the product was isolated by silica gel colum chronmatography. Yield: 120ng
1H- NWVR (bivliSO d-6) 0.88 (m9Fi~ 1.24 (m 28H) 5.08 (s) 2H 6.24 (m |1-~

8 °L g?&@/&%“o% Pﬁ\é @?ESL%%EX%FWQX‘\/%?W o)xy}}e&xgg oyl or ybut oxycaxbonyl
] guaq-g% REhutidn B < b1 8Ln tn l-L- ég%oxl_yx{u/ aLP{/l -4—stearo?r}]o>ﬁy§1“*<en-7-oatc (70

eoxy-3' -fluoro-5- oxy~. e -.~-stearoylo iy%ut oxy
car beanyble) i otetisare] (i) ﬁrd ety lf‘adetaarﬁelt ailpwa addebiddian byaheked catboaart(lo
aci d was hydro enated wi th palladiumblack (40m ) under normal pressure for
two Feflraad prfia blagk(2Qumg) s Thetrepetiprayes higps Aadeihydrogemst 2tiesrhatie peassrre

met h |Luti or at dth dugt of at as the

oot 30 b TR 08 Hde80 SRR A8 DR B VG R B B R0

d- 6) 284 §4shéd sx%ccssﬁv@.? \\(1EH acﬁﬁbﬁs 13951 iﬂhn&l’ﬂncﬂ-c&@ z(scmeo@é'h "/«261'&?0 {dMutidIrné. 26

(m 2H) 2.50-3. 00-4.42 (m 10H) 5.3 6.18 (m 1
GOBQanécsphalel)waZa@.Zpog,tcdﬂo@vmwgl_pfomu 3 -D|d’70YV- -quoro 5 -0f2-

L-vaI vl o~cvl stearovlleuanosine ' a) Sythes~s of benzyl 2-hydroxystearate.

1 9 MAR 2003 61 To a stirred solution of DL-2-hydroxystearic acid (3.0g, 10

nol &)y 4R \/-HE eﬁDOG\t u t

nnol e g}%?ﬁﬁcp&?uﬁe{ | r9r32l Tor on%?S ﬁ]ﬂ %B%’ 5)%}énzyl(aszzﬁr%2%3
(2. 14m), 11:13,5701@ a}nm%vq@deﬁ)an@b(mamtmpﬁ(m% ED,i0.82¢, 3 8). six hou:s at
80C. The m xture was evaporated under reduced pressure and 100 ml e~nyl
acatate was added. The organi c phase was separated and washed four tines

W th The_ or~ar~ic phase yr as dried with sodium sul fate and
eo:~ml£qun vacuo . The product was isolated by silica gel coluc~n

ChrO@&&%ﬁi?&lhﬁx HrBblil- Lawﬁvlo?c BtV -4 -616b0:3- B8 vEiBlacidH) 1.26 (m 28H) 1.62

ynt hesi s of
benzyl - 2- (1 ~- FMOC- L- val yl oxy)stearate To a sol ution of

o ) oSGt Sy BT A SRS daed o
ol utwas%n%f(é a%91 152, BRI Ed1 @g uﬁ%ﬂ&r@%@ Mo b&g@a@lb&ypm;ms 0at

roomtenperarue. The’m Xture was cooT hane was
filteg,exd mihele) uhtmamlermsthawap«as alddell alndethymmnoplmdmm/a(étm s, & panddy, and
silica col um chrornat o~aphy. Yield: 4.5g 1H 1~ ~ (CDCl13 Ogoaﬂedmﬁ

el
1. 26 WAL @) 2123 pme)- AffyT DYa BOFy the miKhyre y@s(fmergmu@ug@ce e, evapor.
the product, 1-O-(N-benzyloxycarbonyl-L-valyl)-2- allylyl-1,3-propandiol, isolated to yield 5.01

g.

'H.NMR (CDCl3): 7.36 (m, SH), 5.78 (m, 1H), 5.26 (d, 1H), 5.11 (s, 2H), 5.06 (4, 2H), 4.22 (o,
3H), 3.59 (m, 2H), 2.13 (m, 3H), 1.98 (m, 2H), 0.94 (dd, 6 H).

b) Preparation of l-O-(_N-benzyloxyca.rbonyl-L-valyl)-2-ally1y1—3-O-stcaroyl-l,3-pr0pandiol.

To 2 solution of 1-O-(N-benzyloxycarbonyl-L-valyl)-2-allylyl-1,3-propandiol (4.46 g, 12.:1
mmol) in dichloromethane (70 ml) and pyridine (6.1 ml, 76 mmole} in ice bath was added
stearoyl chloride (7.8 g, 26 mmole). The reaction mixture was warmed up to room temperalt

and kept for one hour. It was then poured into aqueous sodium hydrogen carbonats solution, the



2H) 5.10 (m 1H) 5.1-8 (s, 2H) S.28 (m |1~ 7.20 - ?.80 (m 13H c)

Synt hesis of 2-(N FMOC-L-val yloxy) stearic acid A solution of

benzyl - 2- (h- FMOC- L- val yl oxy)stearate (4.4g, 6.2 mmle) in 50 rnl &thyAR 2003
zcetate was hydrogenated with 10% pal | adi um on charcoal (0.5g) |vith nornal
p: ~ssuze for rivo hours. The catalyst yas filtered aad washed with ethyl

gigtssgf%&% Rt Vel e 8, B8 PG 3665@\"2?&>e§‘y§%r0%”2fEaﬁ?ﬁ#’f #flyya-o.
eht OW?E&ogﬁpbgprgg%cdol \3&5419.11'{1{;%\1:“ mﬁ%_ﬁe%?@g{%ﬂ? %ﬁé?bgﬁfg% 6% 26 1|(_|)m 522:") (m

~6 - ?2.82 (m 8H) , , d) Synthesis of
2 3 _Di deox~~-3' -f| uoro-5' - -0-[2 (1 ~T-F\~I OC- L-val yl oxy) st: ~-oyl J

guw- ~bH:NMR (CBCl)MARE 200 5HES. N Grxthi), 6. 30 (211D, 5.41deol§D,3.09 (d,l@H@gruall(m; ne

o1 AP 0, SHRrb R and Hblen B, DeBimas 55, Fasi ey 2083 0.804TaponAt e

two tines with DVIF and reduced to about 30nil. DCC (372tng, 1.8 mmol e) was
added and the m xture vas stirred overnight at roomterrperature The

m Xt UEEPreBSafibh ber RN ARE-156/aMbH1-DR2 .
pressu)rafe Etaﬁyl aceg\zlat egz%g%{r X \%vas ay%ﬁgﬁt}g{}’?ﬁiggrﬁ phase vvashed

r ~vi cBotsdibtmSicomangdniate @oﬁdna,\m &ﬂmﬁ%)swds dissdlyed omemntes {7 5anat Bhegodutivnt has
wat er helggeéganl c phase was_dried with sodiumsul fate and evaporated under

r educkePtph THELNS BIut? s 4 soliay o4s! ﬁ@é@@@z?@%ﬁ?%ylb&"'ﬂﬂ -%a

o - (IR OSBRI endb ks, BB BbE e e o e B
6 17 Olmnﬂcrhble@ @th&ne%th?w%gafde%’fﬁérhlu}@"\ﬂlaﬁém%’d‘fdﬂqssﬁr @hd dichloromethane

2',3" -dideoxy-3'-fluoro-5' -0-[2-{L-val yl oXy)-stearoylJ guanosine. To a
sol ut e zgfled A350d1\—rdebb$nyl$¢ afjhapous osobitiaqd [ Faf | 2ddBi tOGhk- shatyy hosily Jnes iy | |

%Pgisaﬂaﬁ%g‘%&gﬁfﬁe Rgggsve f-e&@% “ea\“ﬁmceeméﬁ digg*rﬁsteBxﬁn%i#ﬂg\? HEE. “Afler

Acet i 2 e I, rat.ed
pressﬁ%%k%\aoélegm %ro%ét@ rge%ggbe%}aanghﬁ% ‘%'bxt Epr egg}gg ei?rg%{ltag}gg?wg%ﬁj
ti nes(mmma)jvvehisotawtbbj’leuhea géleohirgashwnpiegepkas dried vzth sodium sul fate

and evapor at ed under reduced pressure . The product was isolated by silica
gel colum chromatography. Yield: 165nmg tH NWVR (DivISOd 6) 0 87 (m 9H)

%m”s%ﬁ“%“?%% Pl ERlrg, e @ 18 s 1 2 bt i 2 (450

(s, 1th, EHF2. QE(B@}Zj 2318 dleHﬂ S8 (th] 2180 01.25 (&, 38TH)10.90 (m, 9 H).

3- bi s- (L. val vl o - 2-nr onyl ~ar bom-I - pr oo~~oyl | at I anosi ne

EXAMPLE 12

2'.3'-dideoxy-3’-fluoro-5’-0-[5-(L-valvloxvmethyl)-6-stearovloxvhexanovll guanosine

a) Preparation of 2',3’-dideoxy-3'-fluoro-5'-O-[5-(N-trityl-L-valyloxymethyl)-6-
stearoyloxyhexanoyl] guanosine

To a solution of 5-( N-trityl-L-valyloxymethyl)-6-stearoyloxyhexanoic acid (462 mg, 0.6
mmole) and 2’,3’-dideoxy-3’-fluoroguanosine (340 mg, 1.25 mmol) in DMF (3 ml) were added
dimethylaminopyridine (7 mg, 0.05 mmole), and DCC (136 mg, 0.66 mmol). The reaction was
kept 2t room temperature overnight, and then at 40°C for two hours. The reaction mixture was
filtered through Celite and poured into dichloromethane, and washed with aqueous sodium
hydrogen carbonate solution. The product  2',3'-dideoxy-3'-fluoro-5'-O-{5-(N-trityl-L-
valyloxymeihyl)-6-stearoyloxyhexatoyl] guenosine was isolated by silica gel column

chromatography. (53 mg)



a) Synthesis of 1, 3-diberzyl oxy-2-propyl succi:~ate nenoestr. A solution of
1, 3-di benzyl oxypropan-2-of (6.8g, 25 mmol e) and succiric anhydri dfg(kZA%gm
7? norale) and D~I-4P (12.2g, 100 ranole) was stirred for one hour”a :82.
The m xture was ev a orated under reduced pressure) acidified with 2N HC
and extracte~ rivo tinmes ~~rith ethylgq 1 9 MAR 2003 63 aceta; ~. The

conbi r i r i i e it h di um
cul f4F SRRSO DR -BEG. 1A ARR G 57 4D 02 D BhAls TRSS e B0 by
si | i£350@h, CHY,WIRO GhY QrHﬁBc&za?mﬂH)Ypejm: 2.608en,» HYyPBLYR], 2 197, 240, (m, 1 H),

3' -di deoxy-3'-fluoro-6"- 0- [3-(1, 3- di benzyr| oxy- 2propyl oxycar onyIS -pr OZ)anoy
] gudAdsy, AE)AL.6DXtadelpfl.22' (n, 28 Hi), 086Xys, 3 HJ.| uor oguanosi ne (1.61g, 6

mol e), HOBT (0.972g, 7:? mmole), D11~IAP ~(73.3m-, 0.6 mmol e) and

1, 3-di benzyl oxy- 2- propyl succinate rnonoester (2.68g, 7,2 muvole) was

CO- eV rated t vpe ties, with,D~TF an ced.to ab 50m. | . SSg,
25 O eglet 4 o SRRt e RS R e T eaeeol

t empgi g The mixture was filtered and the sol ution was evaporated under
reduted pressure. Ethyl acetate (200 mM) was added and the organi c phase .
was hEHe tcbxipoendidfhstEYbaged intg,ak088 nofbleh aidsiNidegestgend tar hanate vaimeg soeger .
The organi ¢ phase was dried with sodiumsul fate and evaporated under

redu wm%%&mb). atTRempepatei ey IGpimilbwapgvanoreied agéiprasybuies purified by
chro [ . Yheld:, 3.3 . esi s of..2' . 3 -dideoxy-3' -fluoro-6'-0
3 (e e Sforseraty Rurdoi R st btabs pogmaidne & sol ut i on of 2,
3' -dideoxy-3"'-fluoro-5"-0O1[3-(1, 3-di benzyl oxy- 2- propyl oxy

car bonyl ) propanoyl ] Quanosi ne (3.2g) 5.13 nnole) in SO znl efnylacetate, 50
m rEREMR RMSO 806 ):nT.8astliD, aShd sveid), iyt Gy naf)ed.48i (dd, piA), 14291 (dm bH3Cck
(0. 6g) under _40_psi, overni The catal ﬁSt was filtered and washed with

ht .
ot hAS () o3 D5t (orf Hind 1dvid5T Ciod Fohctd (B 6D | pdes it ) Ad (el HD),
d i l.at ed inld | h t hy. Yield: 1.649 d
o L0 EE S ) G A 0/ @ BSOS, CTRoTT So5reY Ve 99

1~' - CBZ- L-val yl oxy) - 2pr opyl oxycar bonyl ] propanoyl} guanosine. A m xture of

2',3 -dideoxy-3"-fluoro-5"-0-[3-(1, 3-di hydr oxy- 2- propyl oxy
carbﬁﬁyﬂwﬁﬂé%khoyl]guanosine (1.93a 2.93 runole), hT-CBZ-L-valine (1.76g, 7
: '

(1.SSQ 7.S nmmol e) was added and the m xture wzs stirred overni
tenperature. The m xture was warned for four hours at 60C and then cool ed
t o abpuPrgdertiofiheofr xtAly e3wdidediy-3 efleatoaddO{Be(Nebenrtyilaxycarsnylddval gd xypdler
reducegFPSressure. Eié\}/l gcetate (160 nm) w-: added and ti~!e organic phase
PHPUBRQREGHEROSIBE aceti ¢ acid, S% sodi u; n hydrogen carbonate and

64 o Spor e P o B e Y 1 020 i 3 A0S

gel ' beotyloxycabyonyhdl-valybrinyethyl)e-steatbyfagy-tetyiSy atide€li4d mf, @21mmol) in DMF
(2 ml) were added dimethylaminopyridine (3 mg, 0.02 mmol) and DCC (52 mg, 0.25 mmol).
After two days, dichloromethane (10 ml) and a few drops of acetic acid were added and the
organic phase was filtered through Celite. The filtrate was washed with aqueous sodium
hydrogen carbonate solution and the product 2’,3’-dideoxy-3’-fluoro-5’-O-[3-(N-
benzyloxycarbonyl-L-valyloxymethyl)-4-stearoyloxy-butanoyl] guanosine was isolated by silica

gel column chromatography to yield 51 mg.

'H-NMR (CDCL): 7.79 (d, 1H), 7.26 (m, 5 H), 6.38 (s, 2H), 6.23 (t, 1H), 5.44 (m, 2H), 5.08 (s,
2H), 4.50-4.10 (m, §H), 3.15-2.40 (m, 5 H), 2.30 (1, 2 H), 2.14 (m, 1H), 1.58 (m, 2H), 1.24 (m,_
28H), 0.87 (m, 9 H).



propyl oxycar bonyl ] - propanoyl } guanosi ne. 3'-di deoxy-3'-fluoro-5"'-0-{3-[
1,3-bis-(L-~~zlyloxy)-2 A solution of 2',3'-dideoxy-3'-quoro-5'-p {mAR [003
1,3-bis-(~;-CBZ-L-vaIyIoxy)-2propy|oxycarbonyl)propanoyl}guanosine?l.Gg,
.75 rampble) in 80 m ethyl acetate, 20 ml nethanol and 20 nl acetic acid
was hydrogenated with palladi um bl ack480.3g) for two hou: s at roora

t enpahat direpaadomor ol pr 8s¥uPilecoTyd’-8uorety sO-[ReE- vl ylowymethrd-shzasoidokyni t h
met hanol . e sol.ution was evaporated under reduced pressure and the

pr oduBtARRYS I GU8P4Red as the diacetate salt by silica gel colum

"5 The PipReEof Hefle] (7o midr G 0y MR WS Sobd i Finellsoleh) ofmiéaBl 310,
5. 3S-Al);-ethfyncetdte (08.rAH dafhacéticdcid €0.62nd]p Toltt: s618dn(\8as adkell polREAMTHRCRO 2°
3'-Dideoxv-3'-fluoro-5' -0 ~ 3-f 1-~L-~~al vl oxY~-3-hvdroxv-2-~ro~ vl oxv

ca ~Ic£ﬂO! m@m@@ hy,| @diticallnabéﬁ) meg pllagjum tbtaski wasoddded. After 3 hr, the mixture was

g ar gofr'x.t}j%r]g d (é)ﬁgﬁg’?ﬁ{;}at}%g@ée%gl H%éfa;ﬁﬁg%g é q%\¥&|9¥c%£§t¥%ne~inr}1y\g£s%)ég \Zv-it%ra%@gugxy
3 - di B 013 (1 2 i 2. | e ot g g
car borg Y SPuiooh ozl pins el SheW SR CRL AR Y tgluens giine e i, 4

ol edomp¥uBl {sAho4eetatd satzryieldess apd Di VLAP (48.8 ng, 0.4 nmole) was

co-evaporated t<vo tines with DITr and reduced to abort 60 tnl. DCC (0.91
j) 4.4 mol e) was added and the m xture was stirred for 72 hours at room

" duo i HEEED ek B Gaefir b, (1o s FRLakIoh 32 4ol RETER, TP 2 HEE:

washegky 3vi$.9 satdan,%%)%%i(%l,wﬁt)dz.zgg?, qudj,qmdﬁgfﬁ,r%néﬁga%@t €2804, walpr .

The organi ¢ phase was dried h sodrum<sulfate orat’éd undér
reduc@82fme88)re. The product was isolated by silica gel colum~t

ciiromat o~aphy. Field: 0.99g ' "I 9 MAR 2003 65 b) Synthesis of 2',
3' -di deoxy-3' ->auoro-5"-0{3-[1-(L-val yl ox}) - 3- hydr oxy- 2
EXAMPLE 14

3-11-(N-CBz-I ~valy)-2-steerovl] propyl chloroformate

1-(N-CBz-L-valyl)-2-stearoyl) glycerol ( 300 mg, 0.5 mmole ) was dissolved in 20 % phosgene
in toluene ( 15 ml ). After 18 h, the solution was evaporated and the residue was co-evaporated
with toluens for several time, giving title product in quantitative yield. This product forms a
carbonate with the target nucleoside using standard methodology, for instance reacting in a 10:1
DMF/pyridine solution at 0°C for 3 to 24 hours, pouring into N2aHCOj3 solution and extraction
with dichloromethane. The amino acid is deprotected, for instance with palladium black in 2
methanol, ethyl acetate, acetic acid solution to yield the nucleoside-O-[1-( L-valyl)-2-stearayl-3-

propyloxy carbonyl ]

'H-NMR ( CDCl; ): 7.40 (m, 5H), 5.28 (m, 2H ), 5.10 (s, 2H ), 4.35 (m, 5H ), 2.35 (m, 2H),
2.17 (m, 1 H), 1.56 (m, 2H), 1.30 (m, 28 H), 0.95 (m, SH ).

EXAMPLE 15

5.(N-FMOC-IL-valyvloxv)-4-stearovloxv-pentanoic acid

a) Benzyl 4,5-dihydroxy-2-pentenoate.
A mixture of DL-glycerinaldehyde (4,5g, 50 mmole ) and (benzyloxycarbonylmethyl)-triphenyl-

phosphoniumbromide (24.57g, 50 mmole) in 100 ml 1,2-epoxybutane was refluxed ovemnight.



~pr opyl oxycar bonyl | - propanoyl ~ guanosi ne. A solution of 2',

3' -di deoxy-3"'-fluoro-S -0-{ 3-[ 19 MAR 2003
1- (N- CBZ- L- val yl oxy) - 3- hydr oxy- 2pr opyl oxycar bonyl ) - pr opanoy! ~guan05| ne
(0.82g, 1.21 nmmole) in 30 m ethyl acgfate, 15 m et hanol and |

oot b AFuF e BIRPOOTT W@%Eﬂfﬁaﬁﬁﬁ@ o et Rl oy ate éﬁ&%aegt

W th gpgm hyhe solution was evaporated under reduced pressure'and the
product was"lg | ated as the acetate salt by silica gel colum

chroMl@grggpthmld 0.5 ~H. NWR (DiviSO d-6) 0.84 (m 6H 1.86 (m 1H)
2.~8 (m 4H) 2.63-3.02 (m 2H) 3.10-4.38 (m 9H) 5.34-5.56 (m I|1-~ 6.16
(m 1H 6.56 (s, 2H 7.90 (s) 1H) EXAWPLE 31
fval vl -2, 3 -di degxy-3 quoroguanOS|ne To_a solution o

i de o NV (GG S DR a T (o (RoT B B (e, 1500 3 30 (b TR iy FHELS 2

&Eidﬁ%%ﬁ 66&%11 oﬁgjfBaH%%z%Emnﬁgb > |gn t[3)1gr;1m|((2§2) amn? was added DCC (1.36

g, 6.6 mmole). After 72 h t he reactlon m xture was filtered and
concentrated in vacuo. -(N-CBz-L-valyl)-2", 3 -dideoxy-3'-fluoroguanosi ne

was b¥ol ated bpemsiyl 5ed- EMO(E-diJ wiﬂoxy)édgﬁmmpynt(cﬂmdtﬁ g). This

i nternedi ate (503 a‘# ngm )2 was di ssolved in m xed_sol vent  of et hi
acet A BIXHEL e%ngﬁ by em rAenteneateddets; 8anmele()zN AMOCHEgveline (3i8g dir e
RN R R A
conceplutighic DA 4.?.'3,"2(93[411"&51%@3 12 gidhdctoaietrhnWyad Ad e @@;prﬁ@é BiMMhe same
chromat ography (370 ng). 1 H1~"~~fR (D1~1S O d-6): 7.94 1 H) 6.52 (s,
2 H) temdpa&ratuf e chnd 1 the)mixBuré Fv a(:ddncci olb#r;ught Bbrqom tBhheradird, 5 f(vdmxn.rH).vaa cooled

3.01-2.6 80 MAR 2003 . EXAMPLE
3268 3°C 5 BF ysitheriivat lired S5 RBtS oo SRIER AR BRI KaHE 08P 8%5)
Synt hesisdakt @adR A(gggm B To a stirred solution o f
DL -7 hE/‘S’r oxtypr opi onelaésggglﬁd ' Qﬁﬂéé.gdrﬂ %@h?n 100 nl dry DVF' was added
pot ad&eldma,6gt=1utoxi de (12.340, 110 nmmole) and the m xture was stirred for
one hour at 60C. 4-netho~cybenzyl chloride (18.8g 120 nrnol e) was added and
the mxtwe was stirred for eight hours at 60C. The rni.~tture was

cvaporekgk 09, SUESR BSEPRE: RoEh 5 S0, P ARHE S 3R s

(m, 1H) 6.92 (m, 1H) 7.30 (m, 13H)

c) Benzyl-5-(N-FMOC-L-valyloxy)-4-steaoyloxy-2-pentenoate

To a solution of benzyl-5-(N-FMOC-L-valyloxy)-4-hydroxy-2-pentenoate (6.5g, 12 mmol) and
pyridine (2.0g, 25 mmole) in 100 ml dichloromethane at 10°C was added dropwise a solution of
stearoylchloride (4.55g , 15 mmol) in 25 ml dichloromethane. The mixture was stirred
overnight.100 ml of 3% sodium hydrogencarbonate solution was added and the mixture was
stirred for 30 minutes . The organic phase was seperated and the water phase was extracted two
times with dichloromethane The combined organic phases were dried with sodium sulfate and
concentrated in vacuo. The product was isolated by silica gel column chromatography .Yield:

7,8¢ = 80%

'H-NMR. (CDCls) 0.88 (m, 9H) 1.25 (m, 28H) 1.58 (m, 2H) 2.14 (m, 1H) 2.32 (m, 2H) 422
(m, SH) 5.19 (s, 2H) 5.25 (m, 1H) 6.12 (m, 1H) 6.85 (m, 1H) 7.35 (m, 13H).

d) 5-( N-FMOC-L-valyloxy)-4-stearoyloxy-pentanoic acid.



dried with sodium sul fate and concentrated in vacuo. Yield: 16.8g 1HIr' 1~
(CDC1~) 1.40 (m 3l-i) 3.81 (s, 3H 4.26 (m 1H) 5.14 (s, 2H 6.{9‘0 (Lﬂ\ ﬁﬁ)
7,28 (d, 2F~ b) Synthesis of 119 MAR

4- met hoxybenzyl - 2- (N- CBZ- L- val yl oxy) propi onate. To a sol uti on of

~- met hoxybenzyl - 2- hydr oxypropi onate (4.2g, 20 rinole), N CBZ-L-valine
(5.02g9, 20 mmole) and D ~LA. P (0.24a, 2 nmmole) in 100 r~l dichl oronet hane
was  agdwtitinsel benz oS -0f - N0 C B-valtox 3 2 - $t6mb §lox@ i pb@niX (1R 8, 4\ dIEY fd
over ni&ht at room ?errpgfe{r ature. Tﬁ? n}1§xture g,])QS?CO& Jgtgnétﬂo CSa,néé‘@?ﬁr;erEfﬁ
ur et hahenlwiltyl fetétatered. hyfimsenated rathel aspaiadpon anarhassud] (G )t edhnil presure

i sola ec%_ by silica gel colum chromatography. Yield : 7.99 tH NL, ~LR
(CDCI%’)‘ e UrHAt Mg empgratigg, Theiratalysbwemilltergd andivashed gith elhydacetaie anid)

2 (1 Peordio. i sdyfSn Fonetirecta PadePredided rossitn rLe 33 = 99%

4-r net hot ybenayl - 2- (N- CBZ- L- val yl oxy) - propionate {7.8g, 17.5 r~nole) in

di chl oronet hane (100 ml) vas added trifluorozcetic acid (10 nl) and the

sol uStH-NMR @DChRdobr (mrEDhDes (@i, ZSQQW.S%@,GQH? ures (}}{}9}2@4.}6 (PN 178
o SI

evaporat ed under reduced pressure and the produ was i sol ated Dy I ca
gel cOMAM ertldimtBgr o3y (myFH) d3.13.(0y 1H) SE3NWR 1EDDOLS) (0, ¥) (m  6H) 1.55
(d, 3H 2.30 (m 1H) 4.42 (m 1H) i.12-S.30 (m 4H) 7.28 (m SH) 19 MAR
2003 67 d) Synthesis of 2',3'-dideoxy-3" -fluoro-5-0 (2-(N CBZ-L-val;

~| oXYEXRIGPI BNY ] gua nosine A mi xture of 2',3'-dideoxy-3'-fluoroguanosi ne
(404 ng, 1.5 mmole), 2-(N-CBZ-L-valylo;cy}propionic acid (0.58??, 1.8

r ~nol SYN-EXMEFC-L 2Pal g x Va2 -t Baravidxepropichiti®Bd (243 ng, 1.8 mmol e was
co-evaporated t~vo times with D~fF and reduced to about 30 nil. DCC (412
ng, 2.0 mmol e) was added and the m xture was stirred overnight at room

tenpegpture. T 1 Iy ’ﬁﬁﬁ Llter and the solution was evaporated under
reducéd p_ressu_:%.ngk%yr%%)_e y{"_“’é’é‘g‘%ag e was added and the organic phase was
washed finttaee W DL A¥9cEitkR, RicHim Walt HiRYAraRAI (@MY RinghCAIP B BraAfie
with water. The organic phase was dried W th sodium sul fate and evaporated
under (3-8gi femmple)s du? @ mimpdFpwesisiredwais64°Cobaenigiy  The i mixtge! wasaivaporated
chr or‘r@é&g ryé"‘é{@éd p¥és%{u(je' an%tgg %roduct was isolated by silica gel chromatography. Yield : 4g =

100%

'H-NMR (CDCly) 3.26 (s, 1H) 3.90 (m, 2H) 4.32 (m, 1H) 5.25 (s, 2H) 7.28 (m, SH)

b) Benzyl 3-(N-FMOC-L-valyloxy)-2-hydroxypropionate

A solution of benzyl-2,3-dihydroxypropionate ( 4,0g , 20 mmole ) N-FMOC-L-valine (5.4g, 16
mmole) and DMAP( 0.2¢g, 1.6 mmole) in 80 ml dichloromethane was cooled to about 10°C . A
solution of DCC (4.12g, 20 mmole) in 25 ml was added dropwise at the same temperature and
the mixture was stirred ovemnight at room temperature. The mixture was cooled to 5°C and the

urethane was filtered.

The solution was evaporated under reduced pressure and the product was isolated by silica gl

chromatography. Yizld : 4.7g =45%

'H-NMR (CDCl3) 0.88 (m, 6H) 2.05 (m,1H) 4.40 (m, 6H) 5.23 (m, 3H) 7.50 (m, 13H)



"H1\i~ (DVSO d-b) 0.9Z2 (m 6H) .40 (d, 3H 2.10 (m 1H) 2.50-3.06 (m 2H)
4.03 (m 1 H 4.20-4.44 (m 3H) 5.04 (s, 2H) 5.12 (m 1 H 5. 44- 51Eg§,A§ryw31
H 6.18 (t, 1 H 6.52 (s, 2H 7.36 (m 5H) 7.70 (d, 2H) 7.92 (s , 1H e

Synt hesis of 2',3'-dideoxy-3"-fluoro- §10[2 (h-val yl oxy) - propanoyl ]

guan sine As

2, 3% di deoxyoljfxiUtl gcﬁi)f’%[qg(I'QVZ'(IN-O(‘,@ZZ'Ftear%&?wpc;?%onﬁtéogaroyI] guanosi ne

(0 aamy t ay ¢ m tic
aci gg Gasﬂ’ﬁydr Sg‘)ethdélt eg é&KF 3h(1¥* g%?ﬁ% %’alcﬁ&f% g§ Q?ﬂ% 10"?\9 oéﬁ?g atgﬂrggom
t enpeingdle) endpgriddnaell.41ees s tsrmmoTEDemcao &hb’dich%&nfetﬂaher eds aﬂdedl\ﬁﬁi’pesd g\t h
met hanol . The sol ution was evaporated under reduced pressure to yield the

t i t | solubomofisteaseylehleride e3efidg, $2immois)gh@0 ml RBigchlproniethqnei Aud St chiglur® va8

(m Sikedonemight sitbomsiegating, (10 5 of F6 s i Brgossnesbos wxq&%( .
o ox5§ i B hikiyra SiiPd SE0HY inides. 20 vt Blpde, VabstsrtEadd R wiaker 1O
suc legﬁgeew@e%ﬁt@a two tfﬁ%sa\.\"@x aw@?e{et%ec*m& %amﬁ%r&g%ﬂg Eﬁgseg 1wer§g(le8 0

and 4- et hoxyben~yl a co 69.1g, 500 mmol e I oxane
m ) wam addiiech m,zﬂfaﬂa read( 2énckgirat2@0mh vaomd.eThanprodiet mvast isokatath dystilics egklf or
five liours at The mi xture was evaporated under reduced pressur~ and

600 ﬁhromatogrfpbymmlctzo@é §8%fhyl acetate and 60 m of acetic acid were
added. The organi c phase was washed three tinmes with water, dried with

sodi um sul fate and evaporated under reduced press;ire. The product was

recr VgtiMR 7€BAIPM 6.8k UGRS Ylels DR G568 ﬁ'@lﬁ QR -2034 @ ABHY #B64H)
N D A gm’ )7 28H?d o) Q/@r}n?hesugno%
succimj 6Ha6119® BHCMSWO(mﬂ)Pﬁr'biQ/(m,ekﬂé) 4- et ho~ybenzy| ester . To a
solution of glycerol (23.0g, 2~0 mmol e), 4-nethoxybenzyl succinate
nonoester (5.95 g, 2~ nmole) and DI ~fAP (0.36g, 3 mmole) in D~rlF (200 rnl)
vas ded DCC 46 118! WS rred overnight at room
terrpe?atv re. érgggnm;tztgu rea% %%%%%@é&é{%ﬁg%lr re%tld({:ed pressure and 150 mi

di chlapsslatibhafeberay! 2 dedMOOL-mhlyldxye)- M&afd)lléﬂliﬁdplaﬂﬁe(®1€8§dl itriots) in@shed
twice v~zth water. The water phase was extracted two tinmes

di f P qushﬁtha@s%la #eq hy frogerntest Wéa 1@%3%“%&‘11‘1%6?5\3@1“9@11 £0.4g) ébpqmahp@éa%ﬁaf
T
ouL Y 38 s B0H YRRy R g A GLERACH DABRS W1 Kol e

1,4-dioxane. The solution was evaporated under reduced pressure. Yield : 0.63g=90%
TH-NMR (CDCl;) 0:88 (m, 9H) 1.24 (m, 28H) 1.40 (m, 2H) 2.12 (m, 3H) 4.30 (m, 5H) 5.16
(m,1H) 5.60 (m,1H) 7.40 (m, 8H)

EXAMPLE 17

1-(N-Benzvloxycarbonvl-r-valvloxvmethyl)-2-stearovioxyethox vcarbonvl chloride

Bis(trichloromethyl) carbonate (160 mg; 0.54 mmol) was added with stirring to a solution of 1-
(N-benzyloxycarbonyl-L-valyl)-3-stearoylglycerol; 1-(N-benzyloxycarbonyl-t-valyloxy)-3-
stearoyloxy-2-propanol; preparative example 4;

(660 mg; 1.12 mmol) and triethylamine (200 mg; 2.0 mmol) in dichloromzthane (5 ml) at room
temperature.  After 1h, n-hexane (10 ml) was added and the precipitated triethylamirie
hydrochloride was filtered off through a short column of silica gel, the product eluted with @
further amount of n-hexane, and the solvent evaporated in vacuum to yield 650 mg (89%) of the

title compound.



Yield: 3.0g 1Hh'": VIR (CDC13) 2.65 (m 4H) 3.61 (m 2H- 3.80 (s, 3H 3.90
(m Il1-~4.18 (ra, 2I-i~ 5.05 (s, 2H) 6.89 (d, 2H) 7.26 (d) 2H c¢)q MAR 2003
Synt hesis of succinic acid 2,3-bis-(\'-CBZ-L-V2lyl oxy)-p; epyl ester)

4- met hoxybenzyl ester. To a stirred s%lxuti on of succinic acid

2, 3-¢y ~y= | ter,. 4-tnet.. benz5~1 est 2,99, 9.28 le),
. o OV CGIRCE! 63 975 a8y 15 ol 102 Sl b 000 1742 (et GOBY aP &) (GANED,

di . ch 0) d 5 2 h, ixh:
AR RN G elsiib el i HaB g AR by TR e A
th i € .

a0l B B B O S T S ISR R dbs)
0. 90 | 52, 4. . > S. 52
(SRR P e S P e O R AR 500" SR RS E=0F ™)
succinic acid 2,3-bis-(iV -CBZ-L-val yl oxy)prop~~i ester. ' To a solution of
t: nepoRveIimtiermedi ate (2,3a, 2.95 ru.nole) in dichloronethane (25 m) was
added trifluoroacetic acid (2.5 m) and the solution was stirred for rivo
hour 8-@-OByeL.;valtlexyeethydestedihdosviutnitidoroformste evapor at ed under reduced

pressure and the product was isolated by silica gel colum chromato~aphy.
Yield: 1,89 tHhiviEt (CDCh) 0.92 (ci, 12H 2.12 (m 2H) 2.64 (m 4H) 4.32

4 S. 10 , 5,22 .5. S0 7. 34 | Synt hesi f
57 388k qeo: ~52: G PRETF (St 3 hefp o BhuanoT) ©) Synihests ©
~' - -l I 3 ) } i f
I i S A e R o M B R e R PR A
m - r @halpgody tAB(GRrBivepxafips, stapl &) usargiCBaqrotetiedaalids) (2.0 g, 3.2 mmole) in
2, 3-hi,s- (N-CBZ- L-val y| -1- | ter. (1,67 .42 | .
eo- e\%;siBf@F np t\/fQ')ﬁ:e"g’)a(%\?zdldﬁd %rﬁﬁ&éﬁ%‘@édo@é? h%&ﬁ?ogg??%@%%&% g,
2.0 TiudBE Qe 0RrR0RP 0L o PR AR ROASY IR bR HAURR R L AORuted
€ mX il and ¥ Ut e

t enperature. are-, vas ered Ne "Sol uti on” WasS ‘evapora _

underyitie aeadadd egeitted thketifes efitetltildromeaiaat Theasroadd ehaaNtat Reic@n@ani c
phase washed tt~~ice with 5% acetic acid, 5% sodium Rydr ogen_car bonate and
wat ersodipive suiigieniapd pieasentiedesl dr vaehaniThe poetiusinvsan fwladediy siliap@ehtcelmymder

reduced pressure..,The product, was isolated by silica gel colum

chr oG SREBETAPIY BilE BOgE 5 11y 1~ 1-7 (DVEO.d6) 0.88 (m 12H) 2.08 (ra,
2H) 2.58-3.04 (m 6H) 3.92 (m 2H) 4.10-4.46 (m 7H) 5.00 {s, 4H) 5.22 (m
1H) §.32-5.55 (m 1H) 6.17 (m 1H 6.~0 (s, 2|i_|% i.32 (m 10H) 7.70 (d, 2H)
7. 92 FeNMR)(GDClsy AtdRe®i, 9H)f1.25 (m, 28H) 1.52 (m, 4H) 2.24 (m, 3H) 3.68 (m, 2H) 4.12

]2I- b?'cﬁigiﬁgﬁ%%ﬁéhw%& &, 2B s%l &, 31834 b sa) v! oxy) - 1-prop =l oxycarbonyl

b) 3-(N-CBz-L-valyloxymethyl)-4-stearoyloxybutyl chloroforma:e
A solution of the intermediate of step a) in 20 ml of a 20% solution of phosgene in toluene was
stired ovemnight . The mixture was evaporated under reduced pressure to yield the title

compound.Yield 1.5g=97%.

'H.NMR (CDCly) 0.88 (m, 9H) 1.28 (m, 28H) 1.58 (m, 2H) 1.72 (m, 2H) 2.15 (m, 1H) 2.31
(m, 2H ) 4.08 - 4.42 (m, SH) 5.10 (s, 2H) 5.22 (m, 1H) 7.36 (m, 5H)

EXAMPLE 19

2’ .3’-dideoxv-3 ‘~fluora-5°-0-[1-(L-valvloxy)-2-stearovlox v-3-propvloxy carbonvl] guanosine

a) Synthesis of 2°,3 -dideoxy-3-fluoro-5"-0-[1-( N-CBz-L-valyloxy )-2-stearoyloxy-3-propyloxy

carbonyl] guanosinz.



A solution of the intecTnediate Trindiately above (0.57g, 0.626 mmle) in
20m et'nyl ace~a:e, 10 ml nethanol and 10 nl acetic acid was hyqrgoggarapgd
wi t'h palladium blac~ (0.1g) for hvo hours .; at roomtenperature and

noral al pressure. The catalyst was filsgered and washed with rnev.~ol. The

sol utten saats ﬁpprﬁdléco‘ég-qe-'ﬂuBRﬂUﬁﬁﬁsﬁﬂﬁ‘zﬁgr@vaqdﬂﬁ@ fffpw? ggo?ieéi

i solated by silica gel collm chroftat o] e “product way di

di chl pyridire (1 Ay was addedlIVK hy i-€Bkz-L-valyD- 'ﬂsﬂh‘m 5)0 c{;&@cﬁm@fbhﬁl@tel(m@tﬂgeo 5
er

(I.1. M) eras added. The m xh!re was evaporate reduced pr~ssu:e and
dri edmlnmlv)aeuﬁ b Adterl 3l by the teattiam uoxﬂuwmdsqmtm'trb intiohscdiiwra Hydrogda caabdnate |
Yi~ld: 0,379 C;H-N\/IR(DI 480 d-6) 0.92 (m 12H) 12 (m, 2H~ 2.58-3.04 (rn,
6H) 3S°%uh°(rman Fl)“faCti‘%l'VAths‘b%éﬁi‘mﬁ‘-baqe The prgamie phasw)as énzéuemacmﬂ)ané 2781 s)

2 i caiffobds s O et ae?z}swdfﬁ@%@ "RaRYRY sibbosy guanosine
di hvdwggﬁbgrtécp@, @il ool YN ERESHato sg’?%u He9 g*g; acid 1, 3-di brono- 2-propyl

ester - h enz?l ester To z 1, 3- di br onopr opane- 2- of
(21.8a 100 rrsnole) succi ~-~c acid 4-met hox5benzyl ester (28.6 1,120

mol e) and .DVLAP (1.22 10 zr:. mole) in dichloronmeth ne (400 m
Qe EBRBRACIOF ) 126 (o 8Fla) 7 3OS, 6189 (o, Ho 32 6T, 1Hhe. o S8 (m,

vas ¥f£ﬁ|§’»e‘%§??an2®fie6@§r%bﬁ“ﬁ£ma i e TR

of et etate was added and the or an| C phase was tvashed t~Trice v=~zth
5% acetic acid, 5% sodi um hydrogen carbonate and water. The sol uti on was
dxi ed wi sh sodi um sul fate and evaporat ed under reduced pressure. The
prod~_ct was isolated by silica colum chroma o j~phy. Yield: 34.8 j.
- h|5’} §m@ﬁ9152 &9 (& 3adidesx ﬂwo Yrp-(3-@1valgloxy sseamy lpxy-3-Prgpyloiy

. b H} 88.(d) 2H) 7.2b (d, 2H) b) ~ SS-nthesis of s~!ccinc acid
1 3- bi:%r f’?ﬁl BREAOSIRE, | yl oxy) - 2- propyl ester, 4-nethox~~beazyl ester. To a

5ol Ut b0 Blebly SHEbISLT(, ST 2B PIBl Rlol bR (3Bt
S;r edc{xﬂfosme(mOUﬁv)aEva&Mbltvem&aMxE& soﬁ(eﬁﬂbﬂtﬂc@hmdbf(GSﬂk)C&thﬂ a‘telade (2 ml)

1, 3- dlbronD ester, ~-raethoxy~benz~~l este 6 mvpl e)
in dr ped ampc ec&d G?n pDnd® &a@@bmanowemddﬁdmna@% lsla@lt |(3Q @tg)a‘ @md glegWF—%té?ﬂ

evapoP At e tea K05 BRE AU LR 2 Rollf e LR e Bl LiRal R ape 1o

orga- metmwmgdwwgdsmdeaeylsrric& erd6lsadi prmmrgydrogen car bonate zed v: ith
wat er. The organi c phase was drid Zth sodiumsulfate zr,d

'"H-NMR (DMSO-86): 7.86 (ds, 1H), 6.51 (s, 2H), 6.17 (dd, 1H), 5.48 (m, 1H), 5.20 (m, 1H),
4.25 (m, 7TH), 2.70 (m, 2H), 2.27 (m, 2H), 1.72 (m, 1H), 1.47 (m, 2H), 1.22 (m, 28 H), 0.84 (m,
9H).

EXAMPLE 20

2’ 3’-dideaxy-3’'-fluoro-5’-0- [5-(L-valvloxv)-4-stearovloxv-pentanoyllguznosine.

To 2 solution of 2', 3’-dideoxy-3'-fluoroguanosine (0.27g, 1 mmole) and 5-(N-FMOC-L-
valyloxy)-4-stearoyloxypentanoic acid (0.94g, 1.3 mmole) in 30 ml DMF was added DMAP
(16mg, 0.13mmol) HOBT (0.176 g. 1.3 mmole ) and DCC (0.248g, 1.2 mmole). The mixture
was stirred for three days at roomn temperature,

4g silica gel were added and the mixture evaporate in vacuo. The product, 27, 3'-dideoxy-3’-
fluoro-5'-0- [5-(FMOC-L-valyloxy)-4-stearoyloxy-peatanoyl]guanosine was separated by silica

gel chromatography.Yield : 0.45¢



1 9 MAR 213 71 evaporated under reduced pressure. The product was isol ated
by silica gel colum chronmatography. Yield: 459 i H N ~LR (CDCL13) gé&%&
12H) 2.16 (m 2H) 2.61 (m 4H) 3.80 (s, 3H) 4.12-4.42 {m 6H) 5.02 ( %
5.10 (s, 4H 5.4; (m 3H 6.88 (d, 2H 7.32 (m 12H) c) Synthesis of
succinic acid 1, 3- bi s- (1A -CBZ-L-val yl oxy)-2-propyl ester. To a cool ed

sol utlon of the intermediate i nmediatéfy above (44.5 g, 57.1 nmole) in

di chl'G-DER hERBISCHE) 1088 Weus OB d & QImZSIH)o} éfac(mt, Qd:Dah?&l(r(xSM)rﬁ)leehme’éH) 5C

tad OC nd_ the sol uti was, stirred f The solutlon was
vapch 8 4, ARIHOT 60260 JReGaD 442 (5T A8dro bt atidrmad Ba G fm, 1H)
tolu was added and the m xhire was stirred for 30

m nufsél 9%@@2%’%%%@ 8@3 was cool ed and the by-product filtered. The

sol uti on was evapor at ed under reduced pressure and the product was isol ated
by silica gel columm chromatography. Yield: 33g 1HN I 2R (D~r1S O-d5) 0. 88
(m | Pitpdtedded(imerRitliatt i4 @efratectelias 3hO4n 4bdi: (0WickiHhe Hitl820mpourt) 5.18 (m
1H 7.32 (m | OH) 7,74 (d, 2H~ d) Synthesis of

2',3 -dideo:cy-3" -fluoro-5-0{3-[1, 3-bis-(\r-CBzZ-L-val yl oxy) - 2pr opyl oxycar
bonysé IO} guanosi ne. A rai xture of 2',3'dideoxy-3'-fluoroguanosi ne
(17 Wr‘f nol e), HOBT (10.64 Q 788mm|e) succiac acid

1, 3-bis-(fir-CBzZ-L-val yl oxy)-2-propyl ester (52 g, 78.8 mmole) and D ~LA~

(0.96..9), 7 85 nmo| e) Was_ ¢co- evaorated rivo times with DVIF and reduced to
about2 828 ore-, 3-(3 -f-ﬁ - e ¥lox My steaneprmrapanoyl] €uapesind ired
over ni ght at roomterrperature The m xture was warnmed for six hours at 60C
and then cooled to about 10C . The m xture was filtered and the solution

was reglucedmeddarxtiedused- (prpm%-vé@my}rb-s@éa:?lbxyp@ galod acld (6l advleel

and the organic phase wa.~- washed rivice with 5% acetic acid, % sodi um

hydr ogarlcr onalre dietidether weas adiné oopdecm DMhasé thiasylhhileitie.52e, dotingmle).
Z.”I | oL SRR SRS aoqratis weal et mpolird iR aeefEataSytolhe
(m 113:Haact03'a£ rﬂlss%ws‘-dzm%.@ @r%bfo?od'xcth@w aﬁd gad’deértﬁ‘}%p%@e to 4 S%ILM%B 03, 7?’

4. 22 1
(s, 2da):1eax>ea ﬂmrqgomsme 0. 2(1& g,m—g :ﬁmﬁﬂa)(am)d pididie @symghem smggl]e) mH)zo ml

uor o i s-(L-valyl gxy)-2-propyl ar '] -
propapg’;#d}'gﬁ%ﬁBE‘ltWE H?%?W%ﬁiﬂ@é 13 V. EcAERIF Siicgr el Were added and the
ik RO%Ys Bvaplof 4O fr?_ 4
car bonyI Jpr opanoa Iowgugln%gil%e E%D(ﬁ‘gpb m’r%;{aet%gglsy\{@dn%h et h)qa?oagﬁﬁ %/Jg@zfed
75 m: QetYgan@db%was hydro jenated with palladiumon actin at ed carbon I O%
Pd ( 1 g) one hour at roomterrperature and normal pressure. The catal yst
was filtered and washed wi fn net' nvv- ~ol . The solution. was evaporated under

d T I
it o A G AR G R A T SR kA R R
The ning} mp ANEDS VRN BER . Bmdﬂrzm)?QOan§S&EG (rd, YH8! 6:443nh g H) A 19-1.78
(DYISOdI% 0.94 (m 12H 2.18 (m 2H) 2.5-3.04 (m 6H) 4.20-4.54 (m) 7H)
5.24 (m8M.H) 5.3 4-5 .64 (m | H 6:?22(m 1H 6.92 (s, 2H 8.30 (s, 1
H 8.62 (s, 6H)

EXAMPLE 21

1-( N-CBz-L-valyl)-3-stearoyvl-2-proovl succinate monoester

1-( N-CBz-L-valyl)-3-stearoyl-glycerol (886 mg, 1.5 mmole) and succinic anhydride (450 mg, "
4.5 mmole) were dissolved in a mixed solvent of DMF (15 ml) and pyridine (I ml). The reaction
was kept at room temperature for 3 b, and then at 60 °C for 5 h. The reaction mixture was poured
into a solution of acetic acid and water and extracted with dichloromethane. The organic phase
was washed with water and evaporated, and the product was isolated by silica gel column

chromatography to yicld 900 mg.



EX. ~MPLE 35 Alternative svnthesis of 2'.3'-dideoxv-3" -fluoro-5 -0 3-f

1. 3-bi s-(L-val vl oxvl -2 prooyl oxvcarbonvl| orovanoyl -~uanosine a) B8nkMArR 2008
of succinic acid 1, 3-dibronmo-2-propyl ester, i,l|-dinethylethyl ester. To a
solution of 1, 3-di bronopropane-2-of (B®.9 g 50 rnrnole), succinic acid

1, 1- GEMM(@!D@J@J) 248¢m, §B1), LRP(hek), 50K (92H), 4&14Qm,(51}0} 254, (rrﬁ@Hl’mDR@ t,and
Dlzﬁggﬁo 61 g, mmole) in dichloromethane (180 m) was added DCC.(12.4 g)

- 13@“{9?9?&)1 bA (& 2Hbolu?S (re; 28 HrHkSG{m: 9k vvas stirred overnight at

roomtenperature and cooled to about 5C. The m xture was filtered and the
solution | eas evaporated under reduced pressure. 250 ml ethyl acetate was
addeg IE?;Z?” am ¢ ph~e vas washed t<vice with S%citric acid, 5% sodi um
hydr ogen carbonate and wa: er. The solutiol was d.~ied Wth sodi um sul fate
?ngpsvaper@bemwmmﬁe@t@ ! rissmwex Be U OAHEY- 2GS pPloRY | 'cmgmrr LohH

(m Abyl}8ufiosimg 4H) 5.i2 (m IH) 7 9 MAR 2a03 73 b) Synt hesrs aF
succinic acid 1, 3-bis-(~!-CBzZ-L-val yl oxy)-2-propyl ester, [|,Idinethylethyl
ester. To a solution o f NCBZ-L-valine (18.85 g, 75 xnnol e) in dried DvfF

i xt aee 1ol PR Gy -RREBER Tt aiPunhifinper Lo et TRy Ched vay®
succsrgtaraﬁtztpilo;?yrdgufaeme %oBB%@éfl (SR &g, 1B %nﬂbrrﬁtﬁbeXls en%zqreré %daga .

25 e) dri‘ed Due’ 0 rnl') wWwas added and e mxture wa$§ stirre

ei ghdaan&mbrhm;aoplynﬁﬁe(zm' hg patrassia)ni hydrdxybenavasaAold (16Sadg,dndlmintez)s BIGE i on

evapor at ed under reduced pressure 30G M of et h% acet ate were added, and
?fé

Lhe ?—hmae s Eaia)s Ketrr 8 ihg gheYepoti Tombdue eﬁhealﬂw&ﬁm@%@d imte h

wat er, A

underocrhg'gJ ggg’%%rg és mﬁ?ﬁr@%? I&g@t éé?sol g@%@ Qg%%\/%%l%{ ﬁ%e’d'
chro (N—_ICI @Ig(@;l. 1. 4
(m %&E‘?Wmu&beﬂ 305 (m ng%% g% (Qseal% gmﬁﬁgt’(gﬁ%y 3H]agb7 %ap %
c) Sygnmtmmcswras fsolatad bysﬂ(calgﬂ@ﬁiﬁnhchmnyitogmphy27-8|Qrmgyl succi nate rmnoester
. To a cooled solu"ion of succir~c acid 1, 3-bis-(N CBZ-L-val yl oxy) - 2- propyl
ester, 1) 1d|ruer|zylethyl ester {13 g 15.18 ra~ole) in dichlo or net hane

(1001fﬂd}\r\or SIMW ,Blgg()(goflﬁ-?tj§4 QHSZQSW(%.hﬁqg déoll 508 MRS )éd

stirre room $"eva o’r

unders. 3 ER),F. ezswrzﬂ) 200 lelfer Brsb (8.c4ETR REBONES, szleZiS”aoﬂ, 2Hy 2319@H),

phase was washed with 5% sodi um rogen carbonate and vvater The sol ution
s evbOratBEl lugdiem, 2%&1&&%(%@5%)» 34 (e 11.7g 'H 1~ ~' IR (D~' 1 SO d5)
0 88 (m 12H) 2.04 (M 2H) 2.46 (m 4H) 3. 94- 4. 40 (m 6H) 5.02 (s, 4H 5 .1
s(m1H 7.32(r:,, | oH 7.74 (d, 2 H d) Synth::is of
2", 3" pflckeotmtidn dfl YOBO-Rico%y-331lubriis B (- LANYERXY)-vAy RI0R: b AXYFRHIRRY| J
p; opanoyl ouar osi ne
carbonyl]propanoyl} guanosine (460 mg, 0.5 mmole) in a mixed solveat of methanol (10 ml),

ethyl acetate (3 ml) aad acetic acid (2 ml) was added palladium black (50 mg). After reaction
under hydrogen atmosphere for 2 h, the mixture was filtered and the filtrate was dried. The titled

product was isolated by silica gel column chromatography. 360 mg.

'H-NMR (DMSO-d6): 7.89 (s, 1H), 6.51 (s, 2H), 6.16 (dd, 1H), 5.48 (m, 1H), 5.17 (m, 1H), 4.28
(m, 7H), 2.90 (m, 2H), 2.58 (m, 4H), 2.28 (t, 2H), 1.85 (m, 1H), 149 (m, 2H), 1.22 (m, 28 H),
0.85 (m, 9H).

EXAMPLE 23

QO
O— stearoyl
w0 ~C
0 —valyl-N-CBz



The internediate fromstep c) is esterified to FLG as shown in exanple 34
step d) and tl:e hl~-,, prot:eting soups e:: the ~~alyl noieties rg¢riowal 2093
conventional tech.~iqg::es, such as shown in Exa.:.ple 35 step e) o;
Exar~.ple 29 slp e). 1 9 MAR 2003 BI{d.O0d CAL EX. A ~' LE 1 Phar macoki neti cs
Coaf " iar A 134 AL SA@ Y, pr Jaeser bi: ase
LG i O e o L S, BT CI00090 W Rl Bl
nodel added @asedbition-of ph;2-bis(agdBxymethyppalonieaeids (26.8 @00 anindg H0adqdvines.
The oral conpositions are admnistered in a ph~ ~ aceutical vehicle

conpr pgiidige fFOP yrld reé repmctempersture.nl b eeagthere mik tury avasostisrasiodtuob® teopetatvrds

h h Ex | e 26 le 34, | , dupl | f d
ani 1 cAeniE 4% TSR Goneath (B0 Pa §Rder ek iRy T st BRGERAGE N S SR of
[ redhe . . . ¥
2" 5 U A S N0 PR ) B Pl PR OR NI GGl Gravomd. The

noni t efgdid ey ware Pohesifald wdshedtvaitly dlrisie f BEEH | drebr VNELSD, &d BRdcenfraedif- 5
to up to 12 hours following admnistration (5 mn to 6 hours for FLG. The
met ab¥R¢uuen. Bhegratly saterval tvas elRlomalp graphetwndeliecgeldA0a ) pitr 190 toiddl CHfdnner

anal o to Stahle e | 1995, J 1' har ' 69- AN
i C ST Rielh 6o Barlinrseatosb ™ Mok WG M b RSB D)
buffer, with 1.2 % 2-propanol solvent, buffered to pH 4.5 or 30 m M sodi um
di hydr ogen phosphate buffer vita 2% acetonitrile solvent buffered to pH

7.0. PsolatdruonNagyzDevaintQ08.85 2, 15 emdaIAS4GHY ahd DVPAY (856 Ingg, Ii rAoly-0.12 eq)7
um C 18 guard colum or Zoroa.~ SB-CN C18 150x4.6rnm Sp. mcolum. Protein
bi ndi iy (GE:GlhEWomberasisoeled de Ob&dand rertad MtMBYIG il 848 T0mmab 2. Dt Hde
nmet abolit.e and ultzafiltration throu~' ~ Amcon or ocon 3Q filfers |

usef uresbn SeRatfeo SRt A B SrRarais Pha fafnesib BTt g b D deeafea
furt heRueObdiHok B BBV RIBACkCrBPE &fdr (82.9 ¢ B1 RS ILT d) RICHEIG(X0ehm, iRy
wei ght scrum conponents. The iv levels aremultiplied by a factor of ten in

or der of etreboBi Aflaustivialguesiight tho mupensenwas Gltetddeansy thalflvatk vess . washsbivithe
oral bioavailability is deter~eined.as the ratio heWeen '' AUC. ,, and

" AUC~ brizs, driesl wk%é@wa |°@na?nvgtegﬁnaswnmﬂwo% § materialiy gﬁmgt?é%%faﬁt&d
bi oavaj| il COYS > § AT 2298 i
osor . SEics Bl R SR AR 35 A LR GESRIR e i
est i mested Ry (911 CELALUvIeO)I0s. The g(dpeunds descri bed herein including the

conpounds of the invention thus provide significantly enhanced oral
bi oavailability relative to the netabolite ruetabolite 2', 3" -di deoxy-3'

'H-NMR (250 MHz, CDCLy) § 7.35-7.3 (m, 5H, ArH), 5.32 (4, 1H, CH), 5.10 (s, 2H, CH,Ph),
4.33-4.18 (m, 4H, CHy), 2.28 (t, 2H, CHy), 2.22-2.05 (m, 1H, CH), 1.65-1.50 (m, 2H, CH;) 1.35-
1.15 (m, 31H), 1.00-0.82 (m, 9H, Me).

EXAMPLE 24

27.3'-Dideoxy-3’-fluoro-5’-0-[5-(L-valyloxy)-4-stearovloxv-pentanovliguznosine,

a) Synthesis of 2’,3'-di deoxy-3’-fluoro-5’-0-[5-N-FMOC-L-valyoxy)-4-stearoyloxy-pentanoyl]
guanosine ,

A mixture of 2°,3’-dideoxy-3’-flucroguanosiae (269 mg, 1.0 mmole), 5-(N-FMOC-L-valyloxy)-
4-stearoyloxy-pentanoic acid (940mg, 1.3 mmole), DMAP (16mg, 0.13 mmole) and HOBT
(176mg, 1.3 mmole) was co-evapozated two times with DMF and reduced to about 30ml. DCC
(24Smg, 1.2 mmole) was added and the mixture was stirred overnight at room temperature. The
mixure was filtered and the solution was evaporated under reduced pressure. Ethyl acetate (50

- 1 . ‘l . - 'c . o
ml) was added and the organic phase was washed two times with 5% acetic acid, witn 5%



fl uoro, guanosi ne. Notably, the conpounds are released into the blood iz a
relatively sustained manner, rather than in an i nmedi ate peak. Thi§ waR112803
that effective amounts of the active netabolite are available in the bl ood
for many hours assistin? once daily dg age. Additionally, a sustained

rel eas ~~0j ds the, prgbl eps.of ac toxicity seen jn conpounds with a
ror o S ydspger SEp8rale i Vi et b phgenfeptast et e drrdGai SRR e sod
rodel.. el T . . o ¢ I :

IrockyiRabe et e prsn O IREARIALY Rl O S 051 LR R, gy
con. iield 450mgl1l. 5 1.~ male and fenal e beagl e dogs administered orally with

0.0~ nxaolh.'~ (38 m-/1:g) conpound in water or iv 0.005 mmlll;g (1.3S
ng~kg) netabolite in water. Plasma collection and anal ysis as above. Mle

oi 0 e BRSO 816876 el actr oy extsici (mxAPO LB (Ar2 B 2120 (Ro 2 t

Sxanpr ] (6 AL 2Tk a2 BT Rt gAs o [ VESO 05 IR 2Bt Bn K05

2',3'-dideory-3'-fluoroguanosine. Ir. vi!ro neasurenent of the antiviral
hese) conpmundie | ho XTT doe it arer oz Lo e AP s R b el
Agentgsagsemot her . 33 778-750, | 989)
A mixture of 2°, 3'dideoxy-3'-fluoro-5'-0- [5-(N-CBZ-L-valyloxy)-4-stearoyloxy-pentanoyl)
guanosine (300mg, 0.308 mmole) in 5ml N,N-diisopropylethylamine and 5Sml DMF was stirred
for three days at room temperature. Acetic acid (5 ml) was added and the mixture was evaporated
under reduced pressure . The product was isolated as the acetate salt by silica gel column

chromatography. Yield: 90 mg

'H-NMR ( DMSO d-6) 0.88 (m, 9H) 1.24 (m, 28H) 1.55 (m, 21) 1.91 (m, 2H)
2.31 (m, 2H) 2.44 (m, 1K) 2.56-3.08 (m, 2H) 3.15 (m, 1H) 4.00-4.45 (m,-5H)
5.08 (m, 1H) 5.40-5.62 (m, 1H) 6.24 (m, 1H) 6.54 (s, 2H) 7.96 (s, 1E)

EXAMPLE 25

2’, 3'-Dideoxv-3’-fluoro-5’-0-[3-(L-valyloxv)-2-stearovloxv-nropanovyll guanosine

2) Synthesis of 2’, 3’-Dideoxy-3’-fluoro-5’-O- [3-(N-CBZ-L-valyloxy)-2-stearoyloxy-
propanoyl]guanosine.

A mixture of 2°, 3’-dideoxy-3'-fluoroguanosine (404mg, 1.5 mmole), 3-(N-CBZ-L-valyloxy)-2-
stearoyloxy-propanoic acid (1.06g , 1.75 mmole), DMAP (24mg, 0.2 mmole) and HOBT
(264mg, 1.82 mmuole) was co-evaporated two times with DMF and reduced to about 30ml. DCC
(372mg, 1.8 mole) was addzd and the mixture was stirred overnight at room temperature. The
mixture was filtered and the solution was evaporated under reduced pressure. Ethyl acetate (50
ml) was added and the organic phase was washed twice with 5% acetic acid, with 5% sodiunj
hydrogen carbonate and with water. The organic phase was dried with sodium sulfate and
evaporated under reduced presswre. The product was isolated by silica gel coiumn

chromatography.Yield: 0.73¢



utilising M4 cells) the netabolite nmeasured in Biological Exanple 1 above
showed the following in vitro activities against retroviruses: Tabl® MARH03
or retroviral strain ~ICS,~-11t t t slsp.glm~-12a-;t ~.z.rl

pg/ M y:J¢t ~Ql .ghpl H y-1 2 LT > ~nt | ~-~ 6692 ~ t~[rTLI ~t 1
o B PR R e e Unaasih 486m Db o k (orBr2 59380 (r, 26D
repli [ hklg &N entn that L NisStr atyi 0 S
o "t na TRl Snsa s, A SBRNC I SRR E T A S P2 7o

i nducﬁnpgmqf,ul ﬂn@nlt}i[)vj_pzts,ql iw_ngiggwpai nst the retrovitltses H V-1) HN 2
and SN. It “shoul d al’so be nofed i zomthe H'S -12"t AZT" and HIV 1 itte
TIBO results that the antiviral activity of fnese conpounds does not show
cross resistance agai nst strains, of HN w nich have becone resistant to

ot her B v ayelesssuctl as Zhe idiesyde-eaddgtt AZT34L-vehdoxydR-stersodoni-de
reverse transcriptase isthibitor T1BO. 1 9 MAR 2003 BI OLOG CAL EXA~LPLE 3
Ant i viEFSRERIBVARY HBV The activity of antivirals on duck hepatitis B
virus A DH L dUEKSyi S @ig; O _ . ghireal AP far validatlan of
Vi o nedatbl SER RS g REAOR BRSO (TR LIS PR
et abqirbpL1oBasaiRthei(B5Gh 6! @i ntAbleFipdmy Qe 20981} asetbeRN(sads avestetip atibe
DHBV ?D el ggscri bed (by Sﬂerke{ ete al (1986)aégast rj(;enterol s)?y§91, 56 s
818- 8Adml)Tives hpkoptmite witdppilatied blackRB3H0melswithamdm2! pressirofot threke nams. (ile

ducks ~t~ete treated wth phgsphat ufr' zred salin PBS) and 4 ducks zth
5 SRt B LA VR aH0F Py bECeiait SRR AH SRRy Y Shpraled

i rlocylat | ol G .

et abal T o S PRGBSl WaEled e MR T SRS B clifin
hvi ce diadrhytoigriphet ¥izhdk)128ing8 am and 4 pm Treatnent |asted 33 days and the

animals were followed 5 weeds after ti:e end of treatnment. The e~cacy of
treatnent was foll owed by dot blot-hybridisation of DHBV DNA il n serum

usi ng 13y £Akk 0aG A n u BV t he a. - nouut

of raarbaRERIRAIS(ER) T BR 22 B B L sBIE 2R 2 @ 2Blev DA 1 serum
at di ~2.60-800 (m\219) D03 (RefiBmes 2 0ursNGgn Hh 8f3Res.59 (LALARNS.17 (8, THN6.0€s, 28BN
in Fi'ure 1, there is no decrease in the amount of Di 3BV in serum during
treat ne8® (ssildh PBS (control, solid line). The aninals given the netabolite
measured i.n Biological Exanple 2 (broken |ine) showed a drarnatic decrease
intile a:-nount of DHBV in serumduring the first 10 days of treatnent,
wher euprAMPI ERBE remai nder of treatment the |ev el oFDH-3V DNA was bel ow
the detection Iimt at this dose of 5 ng~g/day. Repeat experinents at
dosage?’. 31-D3decxyel ' Flunyd6&-0HAY.3 domsf Lviv al Hoxcomegbyl) paddignic mE d geahosine ks ( not
shown) al so produced sirrula: results, that is a dranatic fall in serum
DHBV DNA to under the detection threshold. Even at the very | o~ dose of 0.3
ng/ltgj ahal it A4S {66 aPlegezn~" zi bition of DHBV in

Vi vo. %%rtﬁ%ﬁedﬁ’ﬁ?gh%?Btczragzvt%%ﬁat(ﬁ%\}ﬁlggﬁgie)ggp'ear ed in the se.-un, as
show. To akbRutioh. ofRealpyiels? aneeandiol (2 3BY, ZX natol hdi-CBZeL matinef06pt 4 GWinivle)
conventional antivirals haj  been observed earlier in both humwts an‘%i"binz

ani mal 3dWPMAR K- 485 8 diapwle)ind 28mil dickiqrpmathane was A§dehDCG .48 A% M

th i ght of ducks i 1. way i P
troat oRIRRT e S M B e R R P uBie b AR e Ty 1 MR e R
~as obzem';ad tﬁéiﬁ}éwanteﬁeaslt fiR&HE e F&mt@%is SvEforhRAgRdttharddayt waselsbRedsDy

had they occu.-red, should be easily
silica gel column chromatography. Yield : 9.0g

'H.NMR (CDCly) 0.89 (m, 12H) 5.1 (s, 2H) 5.73 (m, 1H)

b) Synthesis of 3,3-Bis (N-CBZ-L-valyloxymethyl)-propionic acid. To 2 cooled solution of 4.4-
bis (N-CBZ-L-valyloxymethyl)-bui-1-ene (14.6g, 25 mmole) and tetrabutylammonium bromide
(1.3g, 4 mmole) in 120ml benzene was added 100ml water. Under s‘rong stirring potassium

permanganate (15.8g, 100 mmole) was addded in portions and the mixture was stirred for 2



1 9 MAR 2003 ~s visible as a change in ~rowh rate. Simlar growh curves w
er a al so observed for the ducks receiving tE e higher dosage ra:t90MARQ003
ngl h~day. This netabolite is thus clearly non-toxic. As the conpounds

descri bed and the conmpounds of the inv §1tion are hydrolysed iii vivo to

. . . . ve
Paent 1S URER R r R Eeif P e PR s uBREY % 0GB R vetie
i nf er iRdnfhate WA &i9 oztea.rmémﬁ%ge'w%@ia L& W RPN RS aRERRH S d Lodn

adm ni'stration of these conpoun absence of acute (short term

t oxi céettyactdd fhestmesrpitiiatigl wheene aliht B ginty pHaserwhd wakbe i kilies Meieh hvater
Bi ol ogi cal Exa.-rple 2 above. FORMULATI ON EXAMPLE 1 Tabl et formulation The
f ol | odtied) Withysetinmniudfate sndsevaperatatl widepwedncgd prassurmm The prodacidval igblatedxed

10 g 2, ' 3'-didegxy-3'-flporg-5' -Q 3-[1,3-bis-(L-valyloxy)-2

propyF@)??SSE H‘FI“%F%‘B%WS@P }'~gﬁ§i§?o it 13Ct05e 49 g crystalline cellulose 1
g magnesium stearate A tabletting nmachine is used to conpress the m xture
to tablets containing 250 ng of active ingredient. FO~ MJLATI ON EXAMPLE 2

Ent er 191008t edptah)! 289 grh,emﬁm.e_s sr0RHyQr4nAL 219 B3R! ?H%Ll.@be(rn? QH’?}%.I‘IC@}g ed

in a tablet coater with a solution cornprisind 120 g ethyl cellul oSe 30
pr opy HENS. 3 (mRH) 835 £oy, B0HAN nonool eate ad 1 000 M aqg. dist.

¢) Synthesis of 2°,3’-dideoxy-3"-fluoro-5’-0-[3,3-bis (N-CBZ-L-valyloxymethyl)-
propionyl]guanosine.

A solution of 2'3’-dideoxy-3'-fluoroguanosine (1.35g, 5 mmole), 3,3-bis (N-CBZ-L-
valyloxymethyl)-propionic acid (3.6g, 6 mmole), DMAP (0.061g, 0.5 mmole) and HOBT
(0.81g, 6 mmole) was co-evaporated two times with DMF and reduced to about 120ml. DCC

(1.24g, 6 mmole) was added and the mixture was stirred overnight at room temperature. The

raixture was filtered and the solution was
evaporated under reduced pressure. Ethyl acetate (200 ml) was added and the organic phase
washed twice with 5% acetic acid, 5% sodium hydrogen carbonate and water. The organic phase

was dried with sodium sulfate and eveporated under reduced pressure. The product was isolated

by silica gel column.chromatography. Yield: 2.7g

'H-NMR (DMSO d-6) 0.88 (m, 12H) 2.00(m, 2H) 2.50-3.00 (m, 2H) 3.90-4.43 (m, 10H) 5.08
(s, 4H) 5.32-5.59 (m, 1H) 6.17 (m, 1H) 6.50 (s, 2H) 7.28 (m, 10H) 7.72 (m, 2H) 7.90 (s, 1H)

d) Synthesis of 2’, 3'-Dideoxy-3’-fluoro-5’-0- [3,3-bis (L-valyloxymethyl)-propionic

acid] guanosine.

A solution of 2', 3’-didsoxy-3'-fluoro-5'-0-[3,3-bis (N-CBZ-L-valyloxymethyl)-propionyl]
guanosine (2.6g, 3.1 mmole) in 80ml ethyl acetate, 20ml methanol and 20ml acetic acid was
hydrogenated with palladium black (0.3g) for two hours under normal pressure. The catalyst was
filtered and washed with ethyl acetate and methanol. The solution was evaporated under reduced

pressure and the product was isolated as the bisacetate salt by silica gel column chromatography.

Yield: 1.2¢



1 9 MAR 2003 FORWILATI ON EXAMPLE 3 Control |l ed rel ease fornul atson 79 50 g
2", 3" -dideoxy-3'-fluoro-5-0[5-(l~valyloxynethyl)-6-stearoyl o: cyhexaropbi
guan05| ne 12 g hydxoxypropyl methyl cel | ul ose (Methocel |l K15) 4.5 g lactoss
are dry-m xed and granul ated with an aqueous paste of povidone. Ma~esium
stzarate (0.5 g) is added and the m xtQre conpressed in a tzblettin~

machi MWRIB)W&OCH -G %0 (nt, altilfﬁtls’iécém 2Hr)|21§OEHJ((ID (g, 2H) 360 éoeil) 4.02-4.45
FORMULATI ON_ EXAMPLE 4 Soft caDSU es 25

2", 3'(my S§tHedB-B59 {mubHp6 47 (o, | B) (iﬂ/@l»?%b@%é?ﬂ&ﬂ)ﬁ st ear oyl oxyhexanoyl ]
gu. anosine 100 g lecithin " 100 g azactiis oil Tt:e nucl eoside conpound is
di spersed in the lecithin and arzchis oil and fitted into soft gelatin
capsuteamMpLE 29 MAR- 200 80 Cainms 1 A conpound offornulal~ 12 O O

2', 3'-Dideoxvy-3’-fluoro-5'-0- [3-{L-valvloxvmethvl)-4-stearoyloxv-butoxvcarbonvl] guanosine

a) Synthesis of 2’, 3’-Dideoxy-3"-fluoro-5'-0O- [3-(N-CBZ-L-valyloxymethyl)-4-stearoyloxy-
butoxyc'arbonyI] guanosine.

To a solution of 2',3’-dideoxy-3’-fluoroguanosine (269mg, 1.0 mmole in absolute DMF were
added pyridine (198mg, 2.5 mmole) and a solution of 3-(N-CBZ-L-valyloxymethyl)-4-
stearoyloxy-butoxycarbonyl chloride (750mg, 1.1 mmole) in Sml dichloromethane. The mixture
was stirred for thres days at room temperature, The solution was evaporated under reduced

pressure and the product was isolated by silica gel column chromatography. Yield: 120mg
'H-NMR (DMSO d-6) 0.88 (m 9H) 1.24 (m, 28H) 5.08 (s, 2H) 6.24 (m, 1E) 8.00 (s, 1H)

b) Synthesis of 2', 3’-Dideoxy-3’-fluoro-5’-O-[3-(L-valyloxymethyl)-4-stearoyloxy-
butoxycarbonyl]guanosine.

A  mixture of 2’, 3’-dideoxy-3’-fluoro-5-O-[3-(N-CBZ-L-valyloxymethyl)-4-stearoyloxy-
butoxycarbonyl];@osine in 15ml ethyl acetate, 2ml methanol and 2ml acetic acid was
hydrogenated with palladium black (40mg) under normal pressure for two hours. The catalyst
was filtered and washed with ethyl acetate and methanol. The solution was evaporated and the

product isolated as the acetate salt by silica gel column chromatography. Yield: 78mg

'H-NMR (DMSO d-6) 0.87 (m, 9H) 1.22 (m, 28H) 1.48 (m, 2H) 1.68 (m, 2H)
2.12 (m, 1H) 2.26 (m, 2H) 2.50-3.00 (m, 2H) 4.00-4.42 (m, 10H) 5.34-5.58 (m, 1H)
6.18 (m, 1H) 6.52 (s, 2H) 7.82 (s, 1H)

EXAMPLE 28

’ 3" .Dideoxv-3'-fluoro-5’-0-[2-(L-valvloxy) stearovllguanosine

a) Synthesis of benzyl 2-hydroxystearate.



Q@ Onuc Ig where Onuc is the residue of a nonohydro:ryl bearing D or L-

nucl
0, 1
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eosi de anal ogue; Rl is the residue of an aliphatic L-am no aging @2[)0%
or 2-20 {optionally including a double bond) and q is 0-5. Aé m-und
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O%?ﬂ@{l b%B}r%&e dfld%%,q%?(%\‘nf’od%}r {3'?’%'48??%%ﬁﬁéby}%fé)‘?ﬁ%lgﬁﬁﬁ 5 ¥’gtulé?1u0% |att1e,
' REHCTleThey mixtubd WRE @varoPatkd ufideriRHYd ks R6s anaviloh HUaRASIABLe was added.

- di deoxy-3' -fluoro-5-0-[ 2- (L-val yl oxy) -decanoyl] gu~:=-:o0slIne,
' THe degaxye Bhadel way wp&abid] dd(Washal Yourxtyhesiodiboanry. The aansihass was dried
-di deoxy-3' -fluoro-5-0O[2-(L-valyl oxg) -nyristoylj guanosine,
' wilihgwdiem-selfate esh ecrsemirgied (o veeioy| dhe Prodist asoyplzied hansi¢angs] column
-di deoxy- 3, -fd.uorg-p- O [ 2- (L-val yl oxy) -stearoyl] gua.~osine,
-cg'io a 9%?@» Y‘f¥‘dgd|r'§i -0-[ 2-(L-val yl ory) -docosa. noyl] gua. ~osi ne,
- di deoxy-3' -fl uoro-5-0-(2-(L-val yl oxy)-ei cosanoyl] guanosi ne
- di deoxy-3' -fluoro-5-0[2-(L-isol eucyl oxy)-butyrylj gua: ~osi ne,
' 1HiNhﬁk)(CDGf;b 088drh 3H)-1[ 2. (uf | 281501 .6y, BKY B- D@ kanblf) §.2Quis2Es) heJ (m,
‘- di deoxy-3'-fluoro-5-0O[2-{L-isol eucyl oxy)-octanoyl] gurndsine)
-Séﬁ)deoxy- 3'-fluoro-5-0O[7?-(L-isol eucyl oxy)-deca_noylj guanosi ne,

0- (2-(L-i.sol eucyl oxy) - dodecanoyl ] guanosi ne,
' -di deoxy-3"' -fluoro-5-0-[2-(L-isol eucyl oxy)-myz-istoylj gu~.nosioe,
" by 8¢80%Y¥is 3T behurapFRIO8-1(-kalys¥ypiteshxy) - pal m toyl ] g ~L.rnosi ne,
di deoxy-3' -fl uoro-5-0-[2-(L-isol"eucyl oxy)-stearoyl] gu2nosi ne,

' Tobi deokytidi of] beorpl-BhpdjoRyttare®o(3eRg, Y8 Bxyimale); oN AN Lgubimosi(3.4g,, 10

oo s b B Bas ettt B0 st AR RASE 2] el A0S SFpct

(2.5g, 12 mmole) and the mixture was stirred overnight at room temperature. The mixture was

' - di deoxy-3' -fl uoro-5-

2-
?-
2-
2-
e

cooled to 5°C and the urethane was filtered. The filtrate was evaporated and the product was

isolated by silica gel column chromatography. Yield: 4.5g

'H-NMR (CDCls) 0.90 (m, 6H) 1.26 (m, 6H) 1.82 (m, 2H) 2.16 (m, 1H) 421 (m, 1H) 4.36 (m,
2H) 5.10 (m, 1H) 5.18 (s, 2H) 5.28 (m, 1H) 7.20 - 7.80 (m, 13H)

c) Synthesis of 2-(N-FMOC-L-valyloxy) stearic acid

A solution of benzyl-2-(N-FMOC-L-valyloxy)stearate (4.4g, 6.2 mmole) in 50 ml ethyl acetate
was hydrogenated with 10% palladium on charcoal (0.5g) with normal pressure for two hours.
The catalyst was filtered and washed with ethyl acetate and 1,4-dioxans. The solution was
evaporated under reduced presswre and the product was isolated by silica gel column

chromatography.Yield: 3.4g

'HNMR (CDCLy) 088 (tm, 6H) 1.26 (m, 28H) 1.82 (m, 2H) 2.28 (m, 1H) 4.20 (m, 1H) 4.40 (m,
2H) 5.00 (m, 1H) 5.41 (m, 1H) 7.26- 7.82 (m, 8H)

d) Synthesis of 2°,3"-Dideony-3"-fleoro-5'-0-[2-(IN-FMOC-L-valyloxy)stearoyl) guanosine.



7. A conpound according to claim®6 denoted:

2', 3" -dideoxy-3'-fluoro-5-0-[2-(L-valyl oxy)-propionyl] guanosine;

2', 3" -di deoxy-3'-fluoro-S-0-[2-(L-isol eucyl oxy)-propionyl] g ~~nost Aé',’AR 2003
~herein the propi onyl noiety defines an L-lactic zcid derivative) and
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conpound according to any' of the preceding clainms for use in thtcapy in

e) Synthesis of 2°,3’-dideoxy-3’~fluoro-5’-0-[2-(L-valyloxy)-stearoyl] guznosine.

To a solution of 2’,3’-dideoxy-3'-fluoro-5’-O-[2-(N-FMOC-L-valyloxy) stearoyl] guanosine
(800mg, 0.89 mmole) in 15mi DMF was added DBU (1.35g, 8.9 mmole) and the mixture was
stirred for 5 minutes at room temperature. Acetic acid (2 ml) was added and the mixture was
evaporated under reduced pressure. Water (20 ml) were added and the mixture was extracted
three times with dichloromethane.The organic phase was dred with sodium sulfate and
eveporated under reduced pressure . The product was isolated by silica gel column

chromatography. Yield: 165mg

'"H-NMR (DMSO d-6) 0.87 (m, 9H) 1.22 (m, 28H) 1.70 (m, 2H) 1.88 (m, 1H)
2.50-3.00 (m, 2H) 3.20 (m, 1H) 4.32 (m, 3H) 4.94 (m, 1H) 5.32-5.54 (n, 1H)
6.14 (m, 1H) 6.49 (s, 2H) 7.89 (s, 1H)

EXAMPLE 29

2'. 3'-Dideoxy-3’-fluoro-5'-0-3-[1.3-bis-(L-valvloxy)-2-propvloxycarbonyl-propanovljguanosi-
ne

a) Synthesis of 1,3-diberzyloxy-2-propyl succinate monoestzr.

A solution of 1,3-dibenzyloxypropan-2-ol (6.8g, 25 mmole) and succinic anhydride (7.5g, 79
mmole) and DMAP (12.2g, 100 mmole) was stirred for one Lour at 60°C. The mixture was

evaporated under reduced pressure, acidified with 2N HCl and extracted two times with ethyl



human and veterenary nedicine. , 12. Use of a conpound according to any of
the precedin~ clainms in the manufacture of a nmedicanent for the 19 yaR 2003
prophyl z~cis or treatnment of viral infections. 13. Use according to claim
12, wherein the viral infection is caused by H3Y or a retrovirus. v
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ca] capcedlatidrc af c Q]’rrg a}-didkag}-3 afleapedia] 4 3] (¢ 3t bzl eat-2ip8hpyloxy carbonyl)propa-
noyl)guanosine (3.2g, 5.13 mmole) in 50 ml ethylacetate, 50 ml methanol and 10 mi acetic acid
was hydrogenated with palladium black (0.6g) under 40 psi overnight. The catalyst was filtered
and washed with methanol, The solution was evaporated under reduced pressure and the product

was isolated by silica gel column chromatography. Yield: 1.64g

d) Synthesis of 2’,3’-dideoxy-3’-fluore-5"-O- {3-[1,3-Bis ( N-CBZ-L-valyloxy)-2-
propyloxycarbonyl]propanoyl} guanosine.

A  mixture of 2’,3’-dideoxy-3’-fluoro-5-0-[3-(1,3-dihydroxy-2-propyloxy  carboayl)-
propzaoyl]guanosine (1.93g, 2.93 mmole), N-CBZ-L-valine (1.76g, 7 mmols), HOBT (0.95g, 7
mmo'e) and DMAP (85.5mg, 0.7 mmole) was co-evaporated two times with DMF and reduced
to about 60 ml. DCC (1.55g; 7.5 mmole) was added and the mixture was stired overnight at
room temperature. The mixture was warmed for four hours at 60°C and then cooled to ebouf
10°C The mixture was filtered and the solution was reduced under reduced pressure. Ethyl
acetate (150 ml) was added and the organic phase was washed twice with 5% acetic acid, 5%

sodium hydrogen cacbonate and water. The organic phase was dried with sodium sulfate and
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b) Synthesis  of 2, 3’-dideoxy-3’-fluoro-5'-O-{3-[1-(L-valyloxy)-3-hydroxy-2-
propyloxycarbonyl]-propanoyl} guanosine.
A solution of 2’, 3’-dideoxy-3’-fluoro-5'-0O-{3-[1-(N-CBZ-L-valyloxy)-3-hydroxy-2-
propyloxycarbonyl)-propanoyl} guanosine (0.82g, 1.21 mmole) in 30 ml ethyl acetate, 15 ml
methanol and 15 ml acetic acid was hydrogenated with palladium black (0.15g) for two hours at
room temperature and normal pressure. The catalyst was filtered and washed with methanol. The
solution was evaporated under reduced pressure and the product was isolated as the acetate salt

by silica gel column chromatography. Yield: 0.5g

'H.NMR (DMSO d-6) 0.84 (m, 6H) 1.86 (m, 1H) 2.58 (m, 4H) 2.63-3.02 (m, 2H) 3.10-4.38 (m,
9H) 5.34-5.55 (m, 1H) 6.16 (m, 1H) 6.56 (s, 2H) 7.90 (s, 1H)

EXAMPLE 31

5’-L~valyl-2’.3’-dideoxy-3’-fluoroguanosine

To a solution of 27,3’ dideoxy-3’- fluoroguanosine (810 mg, 3 mmole) and 4-
dimethylaminopyridine (73 mg, 0.6 mmole), N-CBz-L-valine (1.5 g, 6 mmole) and 1-
hydroxybenzotriazole (810 mg, 6 mmole) in DMF (20 ml) was added DCC (1.36 g, 6.6 mmole).
After 72 h, the reaction mixture was filtered and concentrated in vacuo. 5’-(N-CBz-L-valyl)-2’,

3’-dideoxy-3’-fluoroguanosine was isolated by silica gel column chromatography (1.15 g).

This iatermediate (503 mg, 1 mmole) was dissolved in a mixed solvent of ethyl acetate (10 ml),
methanol (20 ml) and acetic acid (2 ml). To the mixture was added palladium black (100 mg)
and the reaction mixture was kept under hydrogen at atmospheric pressure for 3 h. After filtration

and concentration, the titled product was isolated by silica gel column chromatography (370 mg).

'HAMR (DMSO d-g): 7.94 (s, 1H), 6.52 (s, 2 H), 6.17 (dd, 1H), 5.47 (dd, 1H), 4.15 (m, 3H),
3.15 (d, 1 H), 3.01-2.62 (m, 2H), 1.80 (m, 1H), 0.82 (dd, 6 H).
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3'.Dideoxv-3’-fluoro-5-0-[2-(-L-valvloxv)-propionyllguanosine

a) Synthesis of 4-methoxybenzyl-2-hydroxypropionate.

To a stirred solution of DL -2 hydroxypropionic acid (9.0g, 100 mmole) in 100 ml dry DMF
was added potassium tert-butoxide (12.34g, 110 mmole) and the mixture was stirred for one hour
at 60°C. 4-methoxybenzyl chloride (18.8g 120 mmole) was added and the mixture was stirred for
eight hours at 60°C. The mixture was evaporated under reduced pressure and 250 ml ethyl
acetate was added .The organic phase was washed four times with water. The organic phase was

dried with sodium sulfate and concentrated in vacuo. Yield: 16.8g

'H-NMR (CDCl,) 1.40 (m, 3H) 3.81 (s, 3H) 4.26 (m, 1H) 5.14 (s, 2H) 6.90 (d, 2H)
7,28 (d, 2H)

b) Synthesis of 4-methoxybenzyl-2-(N-CBZ-L-valyloxy)propionate.

To a solution of 4-methoxybenzyl-2-hydroxypropionate (4.2g, 20 mmole), N-CBZ-L-valine
(5.02g, 20 mmole) and DMAP (0.24g, 2 mmole) in 100 ml dichloromsthane was addsd a
solution of DCC (4.54¢g, 22 mmole) and the mixture was stirred overnight at room temperature.
The mixture was coodled to 5°C and the urethane was filtered. The filtrate was evaporated and the

product was isolated by silica gel column chromatography. Yield : 7.9g

'H.NMR (CDCL;) 0.88 (m, 6H) 1.50 (m, 3H) 2.26 (m, 1H) 3.81 (s, 3H) 4.34 (m, 1H) 5.04-
5.30 (m, 6H) 6.88 (d, 2H) 7.26 (m, 7H)

c) Synthesis of 2-(N-CBZ-L-valyloxy)-propionic acid.

To a solution of 4methoxybenzyl-2-(N-CBZ-L-valyloxy)-propionate (7.8g, 17.5 ramole) in
dichloromethane (100 ml) was added trifluoroacetic acid (10 ml) and the solution was stirred for
one hour at room temperature. The solution was evaporated under reduced pressure and the
product was isolated by silica gel column chromatography. Yield: 5.0g

'"H-NMR (CDCl;) 0.94 (m, 6H) 1.56 (d, 3H) 2.30 (m, 1H) 4.42 (m, 1H) 5.12-5 30 (m, 4H) 7.28
(m, SH)
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, VRIS Whs addédlMhe mixture was stirred overnight at room temperature. The mixture was
filtered and the solution was evaporated under reduced pressure. 100 ml ethyl acetate was added
and the organic phase was washed twice with 5% acetic acid, with 5% sodium hydrogen
carbonate and with water. The organic phase was dried with sodium sulfats and evaporated under

reduced pressure. The product was isolated by silica gel column chromatography. Yield: 0.72¢

'"H-NMR (DMSO d-6) 0.92 (m, 6H) 1.40 (d, 3H) 2.10 (m, 1H) 2.50-3.06 (m, 2H)
4.03 (m, 1H) 4.20-4.44 (m, 3H) 5.04 (s, 2H) 5.12 (m, 1H) 5.44-5.58 (m, 1H) 6.18 (¢, 1H) 6.52
(s, 2H) 7.36 (m, SH) 7.70 (4, 2H) 7.92 (s , 1H)

e) Synthesis of 2°,3’-dideoxy-3’-fluoro-5-0O-[2-(L-valyloxy)-propanoyl] guanosine

A solution of 2’,3’-dideoxy-3’-fluoro-5-O-[2-(N-CBZ-L~valyloxy)-propanoyl] guanosine (0.6g,
1.04 mmole) in 20 ml ethyl acetate, 10 ml methanol and 10 ml acetic acid was hydrogenated with
palladium black (0.1g) for two hours at room temperature and normal pressure. The catalyst was
filtered and washed with methanol. The solution was evaporated under reduced pressure to yield

the title compound as the acetate salt. Yield: 0.5g

'H-NMR (DMSO d-6) 0.88 (m, 6H) 1.40 (d, 3H) 1.92 (m, 4H) 2.52-3.04 (m, 2H)
3.18 (m, 1H) 4.18-4.42 (m, 3H) 5.06 (m, 1H) 5.32-5.58 (m, 2H) 6.18 (m, 1H) 6.52 (s, 2H) 7.90
(s, 1H)

EXAMPLE 33

2'. 3'-Dideoxv-3'-fluoro-5'-0-3-{2.3-bis-(L-valvioxV)-1-propyloxvecarbonvll-propanovl guano-

sine.

a) Synthesis of 4-methoxybenzyl succinate monoester.

To a mixture of succinic anhydride (75g, 750 mmole) and 4-methoxybenzyl alcohol (69.1g, 500
mmole) in 1,4-dioxane (300 ml) was added pyridine (79.1g, 1000 mmole) and the mixturs was

stirred for five hours at 80°C . The mixture was evaporated under reduced pressure and 600 m! of
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and the combined organic phases were dried with sodium sulfate. The solution was evaporated

under reduced pressure and the product was isolated by silica gel column chromatography.
Yield: 3.0g

'H-NMR (CDCl3) 2.65 (m, 4H) 3.61 (m, 2H) 3.80 (s, 3H) 3.90 (m, 1H) 4.18 (m, 2H) 5.05 (s,
2H) 6.89 (d, 2H) 7.26 (d, 2H)

c) Synthesi$ of succinic acid 2,3-bis-(N-CBZ-L-Valyloxy)-propyl ester, 4-methoxy-
benzyl ester.

To 2 stirred solution of succinic zcid 2,3-dihydroxypropyl ester, 4-mettoxybenzyl ester (2.9g,
9.28 mmole), N-CBZ-L-valine (5.03g, 20 mmole) and DMAP (0.244g, 2 mmole) in
dichloromethane (60 ml) was added DCC (4.5g, 22 mmole) and the mixture was stirred
overnight at room temperature. The mixture was filtered and the solution was evaporated under
reduced pressure, The product was isolated by silica

gel column chromatography. Yield: 2.5g

'H-NMR (CDCL) 0.90 (m, 12H) 2,16 (m, 2F) 2.62 (m, 45 3.80 (s, 3H) 4.32 (m, 4H) 5.05-
5.52 (m, 9H) 6.89 (d, 2H) 7.30 (m, 12H)
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e) Synthesis of 2’3'-dideoxy-3’-fluoro-5'~0-{3-[2,3-bis (N-CBZ-L-valyloxy)-1-
propyloxycarbonyl]propanoyl} guanosine.
A mixture of 2°, 3'dideoxy-3'-flucroguanosine (0.538g, 2 mmols), HOBT (0.327g, 2.42 mmole),
DMAP(29.3 mg, 0.24 mmole) and succinic zcid 2,3-bis-(N-CBZ-L-valyloxy)-1-propyl ester
(1.6g, 2.42 mmole) was co-evaporated two times with DMFE and reduced to about 50 ml. DCC
(0.536 g, 2.6 mmole) was added and the mixture was stirred 72 hours at room temperature. The
mixture was filtered and the solution was evaporated under reduced pressure. 100 ml of ethyl
acetate was added and the organic phase washed twice with 5% acetic acid, 5% sodium hydrogen
carbonate and water, The organic phase was dried with sodium sulfate znd eveporated under

reduced pressure. The product was isolated by silica gel column chromatography.
Vield: 0.65g.

'H.NMR. (DMSO-d6) 0.88 (m, 12H) 2.08 (m, 2H) 2.58-3.04 (m, 6H) 3.92 (m, 2H) 4.10-4.46
(m, 7H) 5.00 (s, 4H) 5.22 (m, 1H) 5.32-5.56 (m, 1H) 6.17 (m, 1H) 6.50 (s, 2H) 7.32 (m, 10H)
7.70 (d, 2H) 7.92 (s, 1)

1) Synthesis of 2’,3'-dideoxy-3'-fluoro-5’-0-{3-[2,3-bis-(L-valyloxy)-1-propyloxy-
carbonyl]-propanoyl} guanosine.

A solution of the interrnediate immediately above (0.57g, 0.626 mmole) in 20m! ethyl zcetae, 10
ml methanol and 10 ml acetic acid was hydrogenated with palladium black (0.1g) for two hou;f
at room temperature and normal pressure. The catalyst was filtered and washed with methanol.
The solution was evaporated under reduced pressure and the product was isolated by silica gel

column chromatography. The product was dissolved in dichloromethare and 1M hydrogew
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2) Synthesis of succinic acid 1,3-dibromo-2-propyl ester, 4-mathoxybenzyl ester

To a solution of 1,3-dibromopropane-2-0l (21.8g, 100 mmole), succinic acid 4-methoxybenzyl
ester (28.6g,120 mmole) and DMAP (1.22¢, 10 mmole) in dichloromethzas (400 ml) was added
DCC (24.8g, 120 mmole) in portions at about 10°C. The mixture was stirred ovemnight 2t room
temperature and cooled to about 5°C. The mixture was filtered and the solution was evaporated
under reduced pressure, 600 ml of ethyl zcetate was added and the orgenic phase was washed
twice with 5% acetic acid, 5% sodium hydrogen carbonate and water. The solution was dried
with sodium sulfate and evaporated under reduced pressure. The product was isolated by silica

gel column chrometography. Yield: 34.8¢.

'"H-NMR (CDCl;) 2.69 (m, 4H) 3.57 (m, 4H) 3.81 (s, 3H) 5.07 (s, 2H) 5.14 (m, 1H)
6,88 (d, 2H) 7.26 (d, 2H)

b) © Synthesis of succinic acid 1,3-bis-(N-CBZ-L-valyloxy)-2-propyl ester, 4-methoxy-
benzyl ester.

To a solution of N-CBZ-L-valite ( 58.5 g, 232.8 mmole) in dried DMF (300 ml) was added
potassium-tert.-butoxide (24,68 g, 220 mmole) and the mixture was stirred for one hour at room
temperature. A solutior of succinic acid 1,3-dibromo-2-propyl ester, 4-methoxybenzyl ester (34
8, 77.6 mmole) in dricd DMF (50 ml) was added and the mixture wes stirred for eighteen hours
at 60°C. The potassium bromids was filtered and the solution was evaporated unda: reduced
pressure, 600 ml of ethyl acetate was added and the organic phass washed twice with 5% sodium

hydrogen carbonate and with water. The organic phase was dried with sodium sulfate and
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To a cooled solution of the intermediate immediately above (44.5 g, 57.1 mmols) in
dichloromethane (500 ml) was added trifluoroacetic acid (50 ml) between 5°C and 10°C and the
solution was stirred for two hours at 10°C. The solution was evaporated under reduced pressure
and two times co-evaporated with toluzne. 400 ml! of ethanol weas added and the mixture was
stirred for 30 minutes at 40°C. The mixture was cooled and the by-product filtered. The solution
was evaporated under reduced pressure and the product was isolated by silica gel column

chromatography.
Yield: 33g

'H-NMR (DMSO-d6) 0.88 (m, 12H) 2.04 (m, 2H) 2.46 (m, 4H) 3.94-4.40 (m, 6H) 5.02 (5, 4H)
5.18 (m, 1H) 7.32 (m, 10H) 7,74 (4, 2E)

d) Synthesis  of 2°,3'-dideoxy-3’~fluoro-5’-0-{3-[1,3-bis-(N-CBZ-L-valyloxy)-2-
propyloxycarbonyl]propanoyl} guanosine.

A mixture of 2’,3’dideoxy-3'-fluoroguanosine (17.8 g, 66 mmole), HOBT (10.64 g, 78.8
mmole), succinic acid 1,3-bis-(N-CBZ-L-valyloxy)-2-propyl ester (52 g, 78.8 mmole) and
DMAP (0.96 g, 7.88 mmole) was co-evaporated two times with DMF and reduced to about 500
ml. DCC (17.3 g, 84 mmole) was added and the mixture was stirred ovemight at room
temperature. The mixture was warmed for six hours at 60°C and then coolad to about 10°C. The
mixture was filiered and the solution was reduced under reduced pressure. 1200 mi of ethyl
acetate was added and the organic phass was washed twice with 5% acetic acid, 5% sodium
hydrogen carbonate and water. The organic phase was dried with sodium sulfate and evaporated
under reduced pressure. The product was isolated by silica gel column chromatography. N

Yield: 42g.

'H.NMR. (DMSO-d8) 0.90 (m, 12H) 2.02 (m, 2H) 2.5-3.02 (1, 6H) 3.94 (m, 2H)
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EXAMPLE 35
Alternative svnthesis of  2'3’-dideoxy-3’-fluoro-5’-0O- 3-1.3-bis-(L-valyloxv)-2-

propyloxvcarbonyll propanoyl guanosine

a) Synthesis of succinic acid 1,3-dibromo-2-propy! ester, 1,1-dimethylethyl ester.

To a solution of 1,3-dibromopropane-2-0l (10.9 g 50 mmole), succinic acid 1,1-dimethylethyl
ester (J. Org.Chem 59 (1994) 4864) (10.45g, 60 mmole) and DMAP (0.61 g, 5 mmole) in
dichloromethane (180 ml) was added DCC (12.4 g, 60 mmole) in portions at about 10°C. The
mixture was stirred overnight at room temperature and cooled to about 5°C. The mixture was
filtered and the solution was evaporated under reduced pressure. 250 m! ethyl acetate was added
and the organic phase was washed twice with 5% citric acid, 5% sodium hydrogen carbonate and
water. The solution was dried with sodium sulfate and evaporated under reduced pressure. The
product was distillzd in vacuo. (op 0,5 135-140°C ) Yield: 16.8 g

'H-NMR (CDCl;) 1.45 (s, 9H) 2.58 (rn, 4H) 3.61 (m, 4H) 5.12 (m, 1H)
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d) Synthesis  of 2',3"-dideoxy-3'-fluoro-5’-0-  3-{1,3-bis-(L-valyloxy)-2-
propyloxycarbonyl] propanoyl guanosine

The intermediate from step c) is esterified to FLG as shown in example 34 step d) and the N+,
protecting groups ox the valyl moieties removed by conventional techniquss, such as shown in

Example 35 step ¢) or Example 29 step €).
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vehicle comprising propylene glycol, or in the case of the more soluble compounds such as that

of Example 26 or Example 34, in water, to duplicate fasted animals in a dosage corresponding to
0.1 mmol/kg. For comparison, a set of rats is iv dosed with 0.01 mmolkg of the metabolite
2’,3'-dideoxy-3'-fluoroguanosine, Serurn levels of the metabolite are then monitored in serum
collected ai intervals from individual animals from 0.5 to up to 12 hours following

administration (5 min to 6 hours for FLG).

The metabolite is analysed with HPLC with UV detection at 254 nm, in 2 manner analogous to
Stahle et al 1995, J Pharm. Biomed. Anal. 13, 369-376. An HPLC system can be based on a
0.05 M ammonium-dihydrogen-phosphate buffer, with 1.2 % 2-propanol solvent, buffered to
pH 4.5 or 30 mM sodium dihydrogen phosphate buffer with 2% acetonitrile solvent buffered to
pH 7.0. The column may be a 100 x 2.1 mm BAS C18 5 pm particle size with 2 7 pm C18 guard
column or Zorbax SB-CN C18 150x4.6mm, 5pm column. Protein binding of the compounds
described herein is neglible as is that of the metabolite and ultrafiltration through Amicon or
Microcon 30 filters is useful for serum saraples. Advantageously the main peak is subject to
further column chromatography to better aid in resolution of FLG over low weight serum
components. The iv levels are multiplied by a factor of ten in order to obiain AUC values for
comparison with the oral values. Absolute oral bioavailability is determined as the ratio between

0-=AUC;, and **AUC,ar.
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Example 26 67.5%
Example 29 51%

* estimated. **literature value

The compounds described herein including the compounds of the invention thus provide
significantly enhanced oral bioavailability relative to the metabolite metabolite 2’,3'-dideoxy-3’-
fluoroguanosine. Notably, the compounds are released into the blood in 2 relatively sustained
manner, rather than in an immediate peak. This means that effective amounts of the active
metabolite are available in the blood for many hours assisting once daily dosage. Additionally, a
sustained releass avoids the problems of acute toxicity seen in compounds with a more rapid

release rate.

Although the rat is well recognized as a good model for predicting human bjoavailability of
nucleoside analogues, species independent bioavailability of a compouad (Example 34) was
confirmed in =11.5 kg male and female beagle dogs 2dministered orally with 0.05 mmol/kg (38
mg/kg) compound in water or iv 0.005 mmolkg (1.35 mg/kg) metabolite in water, Plasma

collection and analysis as above.

Male dog 12 hour absolute bioavailability 51%
Femezle dog 12 hour a2bsolute bioavailability 74% \



| h9409&& ()-L 1 %409%R& ()-- | &LOYR& () -y8C: { ZONA41010 |, 8nPAOYRE () - G

| 6109%8&' ()- | 3109%&& ()- | 9*940%R& ()-!19*90%: ()- | 9*%0%& () - 18V k& 2003

| pYORLOYRE ()-% | Y9H0% & ()-9% | YILOIRE ()-% |' S109&& ()- (10&10&10&

| : 9409&& () - E| 3~| [ NA41010&10&10& |, 9409&& ()-1 |, 9%409&& ()-1 | YOLOYRE () -

| @9409%&& ()-% | YOLOYRE ()-%v|[: NA41010 | F 109&& ()- | |, 4109%&& ()- |

| p, z109&& ()-1 |,z10%& ()- O<l 9409&&q)- |' y109&& ()-vz; m'|[: NA41010

1'S) ( IGRBGICALIERAMPIRD () -1 1 @10%& ()-1 1S %WO%RE ()- 1@ 0% ()-

| @ 0% () v+ [ NAMIO010 |y, 9400« ()-1 |1 *$100%&& ()-1 1f& 0d0vR& () - |

pire] acti OOBRsEs) - | @ 1098& () -+ i vU410 | 2&10% & ()-

| 35810% 7' & () - IS&SlOO/’? & ()-101010 |@$10%& ()- lyyl 9%409&& ()- 2"

vUa10 | 11 +@1ovo 4 IF @10% 2 & ()-1 1710% 2" " &

| [
| 100 1 OF gebihe ?ﬁ%f’ 8o ol 8 ol ORI LAY

| 3‘%198/1@:2% $n (v)voS&l‘N: rsradblite b’ 3 Y0d "(flaorbghdnb ¥RV &L, f)o I Mﬁge@egb@ne
| Z9409%&&' () - 109&& ()- | 3109&& ()- 6C5[[: vU4A10 | I +39409&& ()

N W&@W(l)mltylo@mﬂs/&#)bohtel\mﬂ%ﬂs (eﬂecﬂth&ﬁ@’&éta@ ﬁetmtyydf&ﬁ’&&c@)npoﬁﬁa[ :vU410 .
| 1 7QA0%E ()-1 | 7QA0% & ()-1 | 3QM0%E&E ()- |, 2ZY%d09%&& () - 4 |03100/&&' () -
| L- s109&& ()-vU410 | 109%R s& ()- |f940%R s& ()-3 |1Y10%R s& (

S A S Gl ke R oo

| &10%siRsiag’ MT4 dbH3] 7% 40RNise hAYIRASR B&logical TR sfove) sl'Mwed the
| 3194.09%R s& ()-M | 31%40%BsB& ()-M |3, %0%R s& () -

| F* 1608®RVEG i)V im0 @NBHAMABERE BiPVirpess:

Table 2

HIV orretroviral strain ICsy*
HIV-11118 1 pg/ml
HIV-12% AZT 1 pg/ml
HIV-1,1,z TIBO" 1 pg/ml
HIV-1 2% 0.7 pg/ml
HIV-2se 6669 2 pug/ml
SIVsm . 1 pg/ml

*Concentration of metabolite inducing 50% inhibition of viral replication

It will thus be apparent that administration of the compounds of the inveation as well as the
compounds mentioned in this application induce powerful antiviral activities against the
retroviruses HIV-1, HIV-2 and SIV. It should also be noted from the HIV .12 AZT and HIV-
11112 TIBO results that the antiviral activity of these compounds does not show cross resistance
against strains of HIV which have becorne resistant to other HIV agents such as the nucleoside

analogue AZT or the non-nucleoside reverse transcriptase inhibitor TIBO.
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FLI0YAC o b o SOMARE & (e (2 GOMA .o &4 hr JQHAQHL QY SEBYR RABA) usng
treatmsnt wita PBS (control, solid line). The animals given the metabolite measured in
Biological Example 2 (broken line) showed a dramatic decreass in the amount of DHBV in
serum during the first 10 days of treatment, whereupon for the remainder of treatment the level
of DHBV DNA was below the detection limit at this dose of 5§ mg/kg/day. Repeat experiments at
dosages of 30 and 3 mg/kg/day and with congenitally infected ducks (not shown) also produced
simila- results, that is a dramatic fall in serum DHBV DNA to under the detection threshold,
Even at the very low dose of 0.3 mg/kg/day the metabolite caused a considerable inhibition of
DHBY in vivo. After the finish of treatment, virus reappeared in the serum, as showr. in Fig. 1.
Reappearance of HBV after short term treatment with conventional antivirals has been observed

earlier in both humans and animals with chronic hepatitis B infection.

As can be seen in Fig 2, the weight of the ducks increased in the same way as in the control (PBS
treated) animals. The weight increase from about 270 g to about 800 g which was obs erved

during the treatmeat period is so large that toxic effects, had they occured, should be gasily
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Tablet formulation

The following ingredients are screened through 2 0.15 mm seive and dry-mixed

10g 2', ‘ 3’-dideoxy-3’-fluoro-5"-0-3-[1,3-bis-(L-valyloxy)-2-
propyloxycarbonyl propanoyl]guanosine
40g lactose
49 g crystalline cellulose
lg magnesium stearate

A tabletting machine is used to compress the mixture to tablets containing 250 mg of active

ingredient.
FORMULATION EXAMPLE 2

Entenc coated tablet

The tablets of Formulation Example 1 are spray coated in a tablet coater with a solution

comprising
120 g ethyl cellulose
30¢g propylens glycol
10g sorbitan monooleate

ad 1000 ml aq. dist.
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D g actose

are dry-mixed and granulated with an aqueous paste of povidone. Magnesium stearate (0.5 g) is
added and the mixture compressed in a tabletting machine to 13 mm diamster tablets containing

500 mg active agent.

FORMULATION EXAMPLE 4

Soft capsules

250 g 2',3’-dideoxy-3’-fluoro-5’-0-[5-(L-valyloxymethyl)-6-
stearoyloxyhexanoyl] guanosine
100 g lecithin
"100 g ' arachis oil

The nucleoside compound is dispersed in the lecithin and arachis oil and filled into soft gelatin

capsules.
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Claims

1 A compound of formulalg

T2
@
— ()p——[— __L_ O-—nuc
g
where O-nuc is the residue of 2 monohydroxyl bearing D- or L- nucleoside analogue;
R, is the residue of an aliphatic L-amino acid,

pis 0,1 or 2-20 (optionally including a double bond) and q is 0-5.

2 A compound according to claim 1 of formula IId"

i i

N
P B, (I
—_ -
HC—() ()q 0 NH,
F.'
ld'

where R, p, and q are as defined in claim 1.
3 A compound according to claim 1 or claim 2, wherein q is 0,
4, A compound according to claim 1, 2 or 3, wherein R, defines an isoleucine or

preferably a valine denvative.
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5. A compound accacding to claim 4, selected from: '
2',3’-dideoxy-3"-fluoro-5-0-[2-(L-valyloxy)-butyryl] guanosine,
2’,3’-dideoxy-3"-fluoro-5-0-[2-(L-valyloxy)-hexanoyl] guanosine,
2’,3’-dideoxy-3 '-ﬂuoro-S-O-[Z-(L-valyloxy)-octa'noyl] guanosine,
2’,3"-dideoxy-3"-fluoro-5-O-[2-(L-valyloxy)-decanoyl] guanosine,
2",3’-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-dodecanoyl] guanosine,
2’,3"-dideoxy-3"~fluoro-5-0-[2-(L-valyloxy)-myristoyl]} guanosine,
2',3"-dideoxy-3"-fluoro-5-0-[2-(L-valyloxy)-palmitoyl] guanosine,
2’,3’-dideoxy-3"-fluoro-5-0-[2-(L-valyloxy)-stearoyl] guanosine,
2’,3’-dideoxy-3’-fluore-5-0-[2-(L-valyloxy)-docosanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-0-{2-(L-valyloxy)-eicosanoy!] guanosine
2',3'-didzoxy-3"-fluoro-5-0-[2-(L-isoleucyloxy)-butyryl] guanosm—:',
2',3’-dideoxy-3"-fluoro-5-0-[2-(L-isoleucyloxy)-hexanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-O-[2-(L-isoleucyloxy)-octanoyl] guanosine,
2’,3’~dideoxy-3"-fluoro-5-0-[2-(L-isoleucyloxy)-decanoyl] guanosine,
2',3"-dideoxy-3"'-fluoro-5-0-{2-(L-isoleucyloxy)-dodecanoyl] guanosine,
2’,3’-dideoxy-3"-fluoro-5-0-(2-(L-isoleucyloxy)-myristoyl] guanosize,
2',3'-dideoxy-3"-fluoro-5-O-[2-(L-isoleucyloxy)-palmitoyl] guanosine,
2’,3’~dideo:<y-3’;ﬂuoro-5-O-[Z-(L-isoleucyloxy)-stearoy‘.] guanosine,

2',3"-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-docosanoyl} guanosine,

2',3"-didsoxy-3'-fluoro-5-O-[2-(L-isoleucyloxy)-eicosanoyl] guanosi;e,

6. A compound according to claims 1, 2 or 3 wherein p 2nd q are 0.

7. A compound according to claim 6 denoted:
2',3’-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-propionyl] guanosine; or
2',3’-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-propionyl) guanosine, wherein the
propionyl moiety defines an L-lactic acid derivative, and pharmaceuticelly acceptable

salts thereof.
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S. The compound according to claim 6 denoted 2°,3'-dideoxy-3"-fluoro-5-0-[2-
(L-valyloxy)-propionyl] guanosine, wherein the propionyl moiety defines 2n L-lactic *

acid derivative, and pharmaceutically acceptable salts thereof.

9. A compound according to claim 1 or 6, wherein O-Nuc s the residue of

an acyclic nucleoside anzlogue such as acyclovir, or a cyclic nucleoside znalogue such
as ddI (didanosine), ddC (zalcitzbine), d4T (stavudine), FTC, lamivudinz (3TC),
1592U89 (4-[2-2mino-6-(cyclopropylamino)-9H-purin-9-y1]-2-cyclopentene-1-
methanol), AZT (zidovudine), DAPD (D-2,6-diaminopurine dioxolane), F-dd4, or a

monohydric L-nucleosids.

10. A compound according to claim 9, selected from the group;
4'-0-[2-(L-valyloxy)-propionyl] acyclovir,
4’-0-[2-(L-isoleucyloxy)-propionyl] acyclovir,
5'-0-[2-(L-valyloxy)-propionyl] ddI,
5’-0-[2-(L-isoleucyloxy)-propionyl] ddl,
5'-0-[2-(L-valyloxy)-propionyl] stavudine,
5'-0-[2-(L-isoleucyloxy)-propionyl] stavudine,
5'-0-[2-(L-valyloxy)-propionyl] lamivudine,
5'-0-[2-(L-isoleucyloxy)-propionyl} lamivudine,
5'-0-[2-(L-valyloxy)-propionyl] DAPD,
5'-0-[2-(L-isoleucyloxy)-propionyl] DAPD;

and the corresponding derivatives of 4-[2-amino-6(cyclopropylamino)-94-puria-9-
yl]-2-cyclopentene-1-methanol;

and pharmaceutically acceptable salts thereof.
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11, A compound according to any of the preceding claims for use in therapy in

human and veterenary medicine.

12, Use of a compound according to any of the preceding claims in the manu-

facture of 2 medicament for the prophylaxis or treatment of viral infections.

13.  Use according to claim 12, wherein the viral infection is causad by HBV oc a

retrovirus.



