
;~e3e?e?b4z6T!INIIAW~hB~ 1 9 MAR 2003 1 NUCLEOSIDES ANALOGUES, SUCH AS
ANTIVIRALS INCLUDING INH181TORS OF RETROVIRAL REVERSE TRANSCRIPTASE AND THE
DNA POLYP~ERASE OF HEPATITIS B VIRUS (HBV) Technical Field This invention
relates to the field of nucleoside analogues, such as antivirals including
inhibitors of retroviral reverse transcriptase and the DNA poly~nerase of
Hepatitis B Virus (HBO. The invention provides novel compounds v=rith
favourable pharrua.ceutical parameters) methods for their preparation,
phaznaceutical compositions comprising these compounds and methods
employing then for the inhibition of viral and neoplastic diseases
including HBV and HIV. BacLeround to the invention Tnternational patent
application no.WO 8SI000~0 describes the antiretroviral and anti-HBV
activity of a series of 3'-f~uorinate3 nucleosides, including the compounds
2',3'-dideoxy, 3'fluorowanosine (FLG) and 3'-fluorothyznidine (FLT). The
latter compound underwent clinical evaluation as an a:-~ti-HN agent and
although its antiviral activity and pharmaco:~inetics were good, it showed
unexpected toxicity (Flexner et al, J Inf Ais 170(6) 139 -Q03 (1990). The
former compound FLG is very active in vitzo however the present inventors
have detected that its bioavailability is so poor - around ~% - that the in
vivo utility of the compound has thus far been limited to intraperitoneally
or subcutaneously administered animal models. LiS patent 4,963,662
discloses generically a series of 3'-fluorinated nucleosides z_.nd
corresponding triphosphates and s?ecifically describes the preparation of
the 5'-O-palruitoyl derivative of FLT, without reporting any improvement in
bioavailability. International patent application ZYO 93!1377S describes
FLG derivatives modified at the 6-position of the base, in particular with
n-propo~y, cyclobutoxy) cyclopropanylarn.iro) piperidino or pyrrolidino.
I:ntemational patent application no. 93 I4103 describes FLG derivatives
where the o:cyg~n at the guanine 6-position is replaced with amino, ether,
halo or sulphonate. EP-A 0 69z 547, pubLshed in ea:Iy I996, discloses the
diastereomers of the L-monovaline ester of
2-(2-amino-1,6-dihydro-6-oxo-purin-9-y~l)-methoay-1,3-propanediol (end of
its pharr~aceutically acceptable sals). Tt~e compounds are described to
e~chibit an antir~iral activity. , ~~un~m~~s~   1 9 MAR 2003 2 1.V0
97/27194 describes a two-step process for preparing these compounds, i.e.,
the purine derivatives which are the L-monovaline ester of
2-(2-amino-1,6-dihydro-6-oxo-purir.-9-yl) methoxy-1,3-propanediol and its
phattnaceutically acceptable salts. 



US 4,957,924 finally reveals specific amino acid esters of acyclovir and
pharmaceutically acceptable salts thereof. The compounds are described to
be useful in the treatment of herpes virus infections. Brief Description of
the Invention In order to comprehend the present invention it appears to be
useful to introduce the sS.illed reader into the field of prodru~s of
nucleoside analogues. Generally, such compounds may have the formula x: O I
NH L~L2 O \N N' _NHZ O R2 F I wherein: Rt is selected from hydroxy, amino
or carboxy, optionally having esterified/amide bonded thereon a C,-C~2
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;
Lt is a trifunctional linker group; L~ is absent or a difunctional linker
group; including pharmaceutically acceptable salts fnereof. Pharmaceutical
compositions comprising the compounds and salts of formula I and
pharmaceutically a;,ceptable carriers or diluents therefor may be easily
prepared. Thus, methods are provided for t::e inhibition of HBV z-~d
retroviruses such as HIV, comprising bringing' a compound or salt of the
formula I into contact `~~ith a retrovirus or HBV) for example by   



1 9 MAR 2003 3 administering an effective amount of the compound or salt to
an individual afflicted with a retrovixus or HBV. The compounds or salts of
formula I may thus be useful in therapy, for example in the preparation of
a medicament for the treatment of retroviral or I-iBV infe~tioas. In
treating conditions caused by retroviruses such as HIV, or HBV, the
compounds or salts of formula I are preferably administered in an amount of
SO to 1 500 mg once, t<vice or three times per day) especially 100 to i00
mg rlvice or thrice daily. It is desirable to achieve serum levels of the
active metabolite of 0.01 to 100 p.gJrnl, especially 0.1 to 5 ~tg/ml. Where
R1 is a fatty acid residue) it preferably has in total an even number of
carbon atoms, advantageously decanoyl (Cio), lauryl (Ct~), myristoyl (Ct;),
palm.itoyl (Cts), stearoyl (Cts), eicosanoyl (C2o) or behenoyl (C22). The
fatty acid preferably has in total 10 to 22, and more preferably 16 to 20
carbon 2toms, especially 18. The fatty acid may be unsaturated and have one
to three double bonds, especially oae double bond. Unsaturated fatty acids
preferably belong to the n-3 or n-6 series. Convenient unsaturated R1
groups include those derived from the monounsaturated acids myristoleic,
mycistelaidic, palmitoleic, palmitelaidic) n6-octadecenoic, oleic) elaidic,
gandoic, erucic) brassidic acids or multiply unsaturated fatty acids such
as lilzoleic, y-lin,olenic, arzchidonic acid and a-linoleaic acid.
Preferably, however, R1 as a fatty acid is saturated as these compounds
tend to have superior stability and shelf life. , Rt as fatty alcohol
residue preferably corresponds to one of the above described fatty acids.
Alternatively the fatty alcohol may comprise residues of shorter alcohols,
such as methanol, ethanol or propanol. R~ as a sah.~rated or unsaturated
fatty acid or alcohol may optionzlly be substituted with up to five similar
or different substituents independently selected from, the group consisting
of hydroxy, ClC6 alkyl, Ct-C6 all`oxy, Ct-C6 aLkoxy Cv-C6 alkyl, Ct-C6
aLkano}~1, amino, halo, cyano, a?ido, oxo, mercapto and ritro) and tb.e
Like. Suitable aliphatic amino acids for R2 and, if present Rt) include
L-alaaine) L-leucine, Lisoleucine and most preferably L-va!ine. For ease of
synthesis it is preferred that both Rz and Ri,. are residues of aliphatic
amino acids, preferably the same residue.   1 9 MAR 2003 The e:cpression
tri Punctio:~al in the context of the fir st linker group L~ means that the
lir~er has at ' least three functional groups, including at least t<vo
functional groups derived fiom respective hydroxy, amine or carboxyl
groups, the amine and hydroxy functions) being available for
esterification/amide bonding w-ith the carboxy functions of Rt and Rs
whereas a carboxy functions) on the linker is available for amide bonding
with the fee a-amine function of Rz , or Rt as the case may be, or
estetificatioa with Rt as a fatty alcohol. ~~'here R~ itself defines an
hydroxy, amine or carboxy soup, the hydroxy group bein' pr esently
favo~!red 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 L.~';age with either
the optional second lin'.:er group L= illustrated in more detail below, or
the hyc!c~oxy group at the 5' position of the mother nucleoside, such as
2',3'-dideoxy-3'-tluoroguanos:ne. Appropriate third functional groups will
depend on the nature of the cooperating function or optional linker group
LZ) if present, and may include amino, hydoxy, carbonyl, sulfonyl,
phosphoryl, phosphonyl, carbzmoyl and the like. If L= is absent, this third
functional group on first lin-ker Ll will typically comprise a carboxyl
function which can esterify with the 5'-O gzoup of the nucleoside analo
jue. Preferably the functional soups on the trifunctional linker ~hich
cooperz:e with R~ and R~ are hydroxyl functions and the linka?e is an ester
linka?e with the carboxyl t~ctions of an R~ fatty acid, if present, and R~.
A further preferred embodiment cou~prises a fee hydzoxy group as Rl and an
hydroxyl function on the linker esterified to the carboxy function of R2.
An alternative embodiment comprises an (optionally protected) carboxyl
group as R~ ar:d an hydroxyl function 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 IIb: A ~ )n All<- T A' C )m lla   1 9 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 R1 or an ester linkage bchveen a cz.rboxy
on~ the linker and the hydro:cy~on R~ as a fatty alcohol, or as ariide
linkage behveen an amine on the linker and a carboxy on Rt or R~, or an
amide Linkage bettveen a carboxy on the linyker and an amine on Rt or R2)
or one of A and A' is as defined and the other is hydroxy, amino or carboxy
in the event tact Rt itself is a free hydroxy, amino or carboxy group. R~c
is H or Ct-C3 alkyl, T is a bond, -0- or -NH-; Alk is absent, Ct-C.~
al'_.~yl or C2 - C4 allenyl, optionally substituted as described above; and
m and n are independently 0, 1 or 2. It is preferred that the Rl or R2
groups are each esterified to a respective one of the Ie~nost functional
hydroxy groups (viz A and A') of Formula IIa, while the carbonyl moiety to
the xi~ht is esterified, optionally via a second linker group L2, to the
5'-O-group of the nucleoside. Alternatively the L1 group may comprise a
lir!cer of the formula IIb: --- A ~ ~n~ / Ar -A'`( )m O Alk T II 



Ilb 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 zre as
defined above. In Formula IIb) Ar is preferably an aromatic soup such as
pyridine or especially phenyl, such a aromatic moieties wherein the arms
bearinJ the R1 and R~ groups are respectively para and ortho,, meta and
ortho, both ortho, or prefer~bly para and rneta) both para or both meta to
the remainder of the linker.   1 9 MAR 2003 6In formulae IIa and IIb,the
following combinations of m, n and Alk are p:esently favoured: ,.mn Ally10
methylene10 athylene11 absent11 methylene11 ethylene. 11 propylene12
absent12 methylene11 ethenylene11 propenylene As Rt and R~ may hare
different structures, it will be apparent that many Lr groups, particularly
those of formula lIa, will define chiral structures. A particularly
preferred group of t~ifunctional linkers comprise glycerol derivatives of
the formula IIc A-O O- D A'- O Ilc where A is hydrogen) the acyl resid~!e
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~-C5 saturated or unsaturated dicarboxylic acid residue. Trifunctional
linkers of the fomula plc are hydrolysed or other~vise break do`~n in vi`~o
to release the nature identical compounds glycerol, the L-amino acid, the
fatty acid (if present) and the dicarboxylic acid, each of which are
generally safely metabolised and/or e,ccreted by the body. Preferably A and
A' are both residues of arr aliphatic amino acid, most p:eferably the same
residue, par <icularly residues of Lvaline or L-isoleucine. ., L~ the event
that the dicarboxylic zcid moiety in the derivative of formula ITC is
esterifred di:ectly to' the 5' hfdroxy fuictioa (or equivalent) on the
nucleoside, a-n alternative znalysis would be to   1 9 MAR 200 deFtne the
glycerol moiety as triFunctional linker Li and the dicar boxylic acid
moiety as 



difunctional linker L:. Particularly preferred dicarboxylic acid residues
include those derived from oxalic, malonic, tartronic, succinic, malefic,
fumaric, nzalic, tartaric, glutaric, glutaconic) citraconic, itaconic,
ethidine-malonic, mesaconic, adipic, allylmalonic, propylidenemalonic,
hydromuconic, pyrocinchonic and muconic acids and the like. The
dicarbo:tylic acid residue may be optionally substituted, for example with
the substituents listed above in respect of RI as a fatty acid. Hydroxy
substituents can in turn be esterified with a further L-amino acid or fatty
acid residue. Several of the abovementioned dica:boxylic acids can
themselves define a tz-ifunctional lin'.<er. For instance
hydroxy-substituted dicarboxyLic acids such as tartaric acid or malic acid
offer a number of configurations. Taking tartaric acid as an example a
carboxyl function is available for esterification tvith t.`!e 5'-hydroxyl
function of a nucleoside (optionally via difunctional liln.~Cer L~). The
hydroxy functions are available for esterification with the respective
carboxyl functions of R~ and an Rt fatty acid or amino acid while the
remaining carboxy group can be free, or optionally protected, for instance
with a conventional pharmaceutically acceptable ester such as the methyl or
ethyl ester. Alternatively the optional protection of the $ee carboxy
function can itself comprise an ester with an R~ fatty alcohol, with one or
both hydroxyl functions be'uig esterifced to R~: ~1 O O HO ~ 0- nuc O O R2
R2 0 0 R1-O O-nuc O O R2 Favoured linkers of the tartaric acid series above
can be generically depicted as Formula lIe: R1 0 O Ry O'-'~'- ()P O RZ Ile
.,   1 9 MAR 2003 and isomers where R~ and F,2 are reversed, where R~ and
RZ are as shown above, p, q and r are each independently 0 to 5, preferably
0 or 1 and Ry is the free a,^,id, an Ri ester or a conventional
pharmaceutically acceptable ca-rboxy protecting group, such as tr~e methyl,
benzyl or especially the ethyl ester.  Favoured linkers of the malic series
have the formula IIf: R2 R- O -L- -W-wY ~ ~)p O 



Ilf where Ry, p,q 2.nd R~ are as defined above, preferably those where p
and q zre zero. Preferred compounds of this type thus include:
5'-O-[3-methoxycarbonyl-2-valyloxy-propionyl]-2',3'-dideoxy-3'-fluoro~
anosine,
5'-O-[3-benzyloxycarbonyl-2-valyloxy-propionyl]-2',3'-dideoxy-3'-fluoroguua
nosine)
5'-0-[3-niethoxycarbonyl-2-isoleucoxy-propionyl]-2',3'-dideoxy-3'-fluoro~ua
nosine,
5'-O-[3-benzyloxycarbonyl-2-isoleucyloxy-propionyl]-2',3'-dideoxy-3'-fluoro
?uznosine,
5'-O-[4-methoxycarbonyl-2,3-bis-~~alyloxy-butyryl]-2',3'-dideoxy-3'-fluorob
anoslize,
5'-0-[4-benzyloxycarbonyl-2,3-bis-valyloxy-butyryl]-2',3'-dideoxy-3'-fluoro
a anosine,
5'-O-[4-methoxycarbonyl-2,3-bis-isoleucyloxy-butyryl]-2',3'-dideoxy-3'-fluo
ro;uaaosine,
5'-0-[4-benzyloxycarbonyl-2,3-bis-isoleucyloxy-butyryl]-2',3'-dideoxy-3'-fl
uoro~!anosine; particul2rly those derived from L-malic acid and L-tartaric
acid; and corresponding derivatives employin~ conventional pharmaceutically
acceptably esters on the terminal carboxy function. Particularly favoured
compounds include: S'-0-[3-etnoxycarbonyl-2-v
alyloxy~-propionyl]-2',3'-dideoxy-3'-fluoroou~~:osine,
5'-0-[3-ethoxycarbonyl-2-isoleuc}~loxy-propionyl]-?',3'-dideoxy-3'-fluorogu
anosine,
5'-0-[~-ethoxycarbonyl-2,3-bis-valyloxy-butyryl]-2',3'-dideo~cy-3'-fluoro~u
anosine)
5'-O-[4-echoxyea:bonyl-?,3-bis-isoleucyloxy-butyTy~l]-2',3'-dideoxy-3'-f
ao:ogua~zosine, expecially the isoa:ers deri~~ed fro. L-malic and
L-tartaric zcid.   1 9 MAR 2003 9 Relat:d alternative compounds are t:ZOSe
wherein one of Rt and Rz is or;~itted. Representative compounds include
those of the formual Ia: O NH Rz-O- Alk O O N N NH2 F la where Alk is
optionally substituted C~-Ca alkyl or Cz - C~. alkenyl and RZ is the ester
residue of an aliphatic L-amino acid or a fatty acid as defined for R~ and
Rz above. Such linkers are conveniently prepared from a-hydroxy
ti-carboxylic acids such as carbonic acid, glycollic acid,
hydroxy~propanoic acid, hydroxybutyric acid, hydroxyvaleric acid or
hydroxycaproic acid. Representative compounds of Formula Ia include:
2',3'-dideoxy-3'-fluoro-5-0-(3-(L-vaIyloxy}-propionylJ guanosine
2',3'-dideoxy-3'-fluoro-5'-0-[5-(L-valyloxy}-pentanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-S'-0-[6-(L,-valyloxy)-hexanoyl] gua.~osine,
2',3'-dideoxy-3'-fluoro-5-0-[3-(L-isoleuclyoxy)-propionyl] guanosine
2',3'-d.ideoxy-3'-fluoro-5'-0-[5-(L-isoleucyloxy)-pentanoyl] guanosire)
2',3'-dideoxy-3'-fluoro-5'-0-[6-(L-isoleucyloxy)-hexanoyl] guanosine, azd
pharmaceutically acceptable salts thereof. Particularly favoured compounds
of formula Ia include:
2',3'-d.ideoxy-3'-fluoro-5'-0-[4-(Lvalyloxy)-butyryl] guanosine; and
2',3'-dideoxy-3'-fluoro-5'-0-[4-(L-isoleucyloxy)-butyrylJ guanosine and
pharmaceutically acceptable salts thereof In these compounds hydrolysis and
removal of the Rz group in vivo leaves a reactive tcrrninal radical fiich
will tend to cyclize and prompt the effective release of the mother
nucleoside. The present invention pro`~ides compounds of formula I,
~G~herein both lin.~ers Lt and L~ az~ abse:~t and Ri as a fatty acid
residue is itself used as the lin.'~;er, with the aliphatic L-amino acid
residue of Rz being esteriF;e3 to a rydroxy function on the fatty acid
aL<yl chain, for example c>n   



1 9 MAR 2003 10 the [3-carbon. In one embodirr~ent the fatty acid of Rt is
esterified directly on the S'-hydroxy (or i equivalent) function of the
nucleoside, generally with the RZ soup already esterifiedon the fatty acid
of Rt. Alternatively, the functionalised fatty acid (the hydroxy function
being appropriately protected) can be first esterified to the nucleoside
and deprotected prior to couplin~ with R2. Compounds in accordance ~~~ith
the present invention have the formula Ig: O O H3C- ()P ()q O-nuc Ig where
O-nuc is the residue of a morohydroxyl beating D- or L- nucleoside
analojue; R~ is the residue of an aliphatic Lrainiao acid, p is 0, 1 or
2-20 (optionally including a double bond) and q is 0-5. Representative and
preferred compounds include the compounds as defined in claims 2 to 4.
Particularly preferred compounds are:
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-butyryl] wanosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-hexanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-S-0-[2-(~valyloxy)-octanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(Irvalyloxy)-decanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-~~alyloxy}-dodecanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(h-valyloxy)-myristoyl] b~osin.e,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-paLmitoyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-stearoyl] a anosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-~~alyloxy)-docosanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L,-~~alyloxy)-eicosanoyl] guanosine
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-butyxyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-hexanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-~-0-[2-(L-isoleucyloxy)-octa:-~oyl] guanosine, 2',
3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-decanoyl] ~uanosine,
2',3'-dideoxy-3'-fl~~oro-5-0-(2-(L-isoleucyloxy)-dodeeanoyl] w.anos:.ne,
2',3'-dideoxy-3'-fi~~oro-S-0-[2-(L-isoleuc~~loxy)-m;tistoyl] guanosine)
2',3'-dideoxy-3'-flu~ro-5-0-[2-(L-isoleuc~~loxy)-palmitoyl] guanosine,   '1
9 MAR 2003 11 2',3'-dideoxy-3'-fluoro-5-0-(2-(L-isoleucyloxy)-stearoyl]
guanosine, 2',3'-dideo:cy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-docosanoyl]
guanosine, '' 2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-eicosanoyl]
guanosine) and the corresponding n-3 and n-6 monounsaturated analogues)
such as 6 or 9 octadecenoyl derivatives. Tn formula I?) p and q are
preferably 0) thus defining lactic acid derivatives, preferably L-lactic
acid derivatives, such as
2',3'-dideoxy-3'-fluoro-5-O-[2-(L-valyloxy)-propionyl] guanosine; and
2',3'-dideoxy-3'-fluoro-S-0-(2-(L-isoleucyloxy)-propionyl] guanosine and
pharmaceutically acceptable salts thereof, as the breakdown products,
lactic acid and the amino acid are both well accepted physioloo cally. The
expression bifu.nctional in the context o: second linker group L~ means
ti~at the the linser has ftvo functions enabling it to act as a spacer or
bride between the first linker group Ll and the 5'O group of the
nucleoside. For instance the optional group Lz may comprise a linker of the
formula IIIa: R~ O ti 



-O O-Pi O R4' H 111a where R~ and R~s' are hydrogen or C~-C; alkyl. In
formula Tlla, R; is preferably hydrogen, methyl, ethyl or isopropyl and R:'
is hydrogen. Linkers of formula IIZa zre convenient as many nucleosides
such as tape FLG mother compound must first be phosphorylated by cellular
enzymes before it can inhibit the viral polymerise. 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 ,., TI(b:   1 9 MAR 2~3 12 R4 h -O
0-O R4' (llb where R; and R;'are independentlyH or Cl-C~ alkyl. A still
further group of bifunctional linkers have the formula I)Zc: R,~ -O R4' I l
i c As described above, a preferred grog? of bifunctional lin.~Cers
comprises a,~-dicarboxylic C,-Cs alkyl derivatives, such as succinic acid,
which are optionally substituted (for instance with the substituents
defined above for R~ as a fatty acid) and/or optionally rrzono or
polyunsaturated, such as n-3 or n-6 mono~.msaturated. Preferred moieties
within this class are listed above. Although the disclosure above has
concentrated on glycerol L1 groups in conjunction with dicarboxylic L~
soups, it will be appreciated that a wide variety of trifunctional linkers
are approp:iate with dicarboxylic L~ groups, for instance structures of the
formula Ita znd IIb above lacking the rightmost carbonyl. Other suitable
compounds are double prodrugs comprising Rt(RZ) LILT-derivatives of
conventional FLG prodrugs, which conventional prodrugs release FLG in
~-ivo, such as prodrug derivatives at the ? and 6 positions of the FLG
guanine base. Exampl es of such conventional FLG-prodru~s include compounds
of the formula Pl: R3 R' R' ~ I rt / 3 ~~1t.2""~ N N NHZ O R2 



F IV   1 9 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 or ester
thereof; and ' R3' is an aromatic bond or hydrogen; Potential
pharmaceutically acceptable esters for R~ include the fatty acids described
in relation to R1 above, such as stearolyl, oleoyl etc or shorter esters
such as acetyl or butyryl. Other potential esters include the amino acid
derivatives of R~ or esters of phosphoric acid, such as monophosphate.
Alternative esters include the corresponding fatty acid or alkylaryl
carbonate, cat'aa,~nate or sulphonic esters. Suitable pharmaceutically
acceptable ethers for R3 include C1-C6 alkyl, cycloalkyl, C6-Cl2 alharyl
such as benzyl or methylpyridyl, any of which may be optionally substituted
as for R~ above. Conveaient ethers include those described in the
abovementioned 1~',~O 93/13778 such as npropoxy, cyclobutoxy,
cyclopropanylamino, piperidino or pyrrolidino and the like. Representative
nucleosides in accordance with the present invention include acyclic
nucleoside analogues such as acyclovir and cyclic nucleoside analogues such
as ddI (didanosine), ddC (zalcitabine)) d4T (stavudine), FTC, lanuvudine
(3TC), 1592U39
(4-[2-amino-6(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methanol),
AZT (zidovudine), D.A.PD (D2,6-diaminopurine dioxolane), F-ddA and the
like, each of which zre well known il-1 the nucleoside art. A number of
rnonohydric L-nucleosides are under developa-~ent and the invention will
also find utility on this compounds. Compounds within this aspect of tine
invention will find utility in the corresponding indications to the mother
compounds, for instance herpesvirus infections for acyclovir derivatives,
HIV for ddI, stavudine, ddC, lamivudine, AZT & 1592U89, HBV for lamivudine,
FTC etc. A favoured sub~'oup of nucleoside analogues comprises derivatives
of monohydric nucleosides of the formula Ic' A-O 0 O 0~~--Afk"'~O-'nuc -O I
c'   1 9 MAR 2003 14 where A) A') AL~C and 0-nuc are as defined above.
Formula Ic' above depicts compounds wherein A and A' depend from the 1 and
3 positions of the glycereol moiety and LZ depends from the glycerol 2
position. In alternative isomers A and A' depend 1 and 2 or 2 and 3 and LZ
from 3 or 2 respectively. Representative compounds within this subgroup
include: 4'-0-j3-((2,3-bis-L-valyloxy)-1-propyloxycarbonyl)propionyl]
acyclovir, ~'-0-[3-((2-hydroxy-3-L-valyloxy)-1-propyloxycarbonyl)propionyl]
acyclovir, ~'-0-[3-((2,3-bis-L-isoleucyloxy)-1-propyloxycarbonyl)propionyl]
acyclo~~ir)
4'-0-[3-((2-hydroxy-3-L-isoleucyloxy)-1-propyloxycarbonyl)propionyl]
acyclovir, 4'-0-[3-(( 1,3-bis-L-v alyloxy)-2-propyloxycarbonyl)propionyl]
acyclovir, 4'-0-[3-((1-hydroxy-3-L-valyloxy)-2-propyloxycarbonyl)propionyl]
acyclo~z:, 4'-0-j3-((1,3-bis-L-isoleucyloxy)-2-propyloxycarbonyl)propionyl]
acyclo~~,
4'-O-[3-((1-hydroxy-3-L-isoleucyloxy)-2-propyloxycarbonyl)propionyl]
acyclovir, 5'-O-[3-((2,3-bis-L-valyloxy)-1-propyloxycarbonyl)propionyl]
lamivudine,
5'-0-[3-((2-hydroxy-3-L-valyloxy)-1-propyloxycarbonyl)propionyl]
lam.ivudine,
5'-0-j3-((2,3-bis-L-isoleucyloxy)-1-propyloxycarbonyl}propionyl]
lamivudine,
5'-0-[3-((2-hydroxy-3-L-isoleucyloxy)-1-propyloxycarbonyl)propionyl]
lami~'udine, 5'-O-(3-((1,3-bis-L-~~alyloxy)-2-propyloxycarbonyl)propionyl]
lamivudize,
5'-0-[3-((1-hydroxy-3-L-valyloxy)-2-propyIoxycarbonyl)propionyl]
Iarni~ltdin.e)
5'-0-[3-((1,3-bis-L-isoleucyloxy)-2-propyloxycarbonyl)propionyl]
larnivudine,
5'-O-[3-((1-hydroxy-3-L-isoleucylo:cy)-2-propyloxycarbonyl)propionyl]
larai~-udine, 5'-O-[3-((2,3-bis-L-valyloxy)-1-propyloxycarbonyl)propionyl]
DAPD,
5'-0-[3-((2-hydro:cy-3-L-valyloxy)-1-propyloxycarbonyl)propionyl]DAPD,
5'-0-[3-((2,3-bis-L-isoleucyloxy)-1-propyloxycarbonyl)propionyl] DAPD,
5'-0-[3-((2-hydroxy-3-L-isoleucyloxy)-1-propylo:<ycarbonyl)propionyl] D
APD, 5'-0-[3-((1,3-bis-L-valyloxy)-2-propyloxycarbonyl)propionyl] DAPD,
5'-0-[3-((1-hydroxy-3-L-valyloxy)-2-propyloxycarbonyl)propionyl] DAPD,
5'-0-[3-((1,3-bis-L-isoleucyloxy)-2-propyloxycarbonyl)propionyl] DAPD) 



5'-0-(3-((1-hydroxy-3-L-isoleucyloxy)-2-propyloxycarbonyl)propionylJ D:~PD,
5'-0-[3 -((2,3-bis-L-~~al yloxy~)-1-propyloxyca.rbonyl)oropionyl] -2',
3'-dideoxylnosine
5'-0-[3-((2-hydroxy-3-L-val~~loxy)-1-propyloxycarbonyl)propionyl]-2',3'-~id
eox~inosine,   1 9 MAR 2003 15
'-0-[3-((2,3-bis-L-isoleucyloxy)-1-propyloxycarbonyl)propionyl]-2',3'-dideo
xyinosinz,
'-O-[3-((2-hydroxy-3-L-isoleucyloxy)-1-propyloxycarbonyl)propionyl]-2',3'-d
ideoxyiiiosine, ~1'-0-[3-((
1,3-bis-L-valyloxy)-2-propyloxycarbonyl)propionyl]-2',3'-dideoxyinosine,
i'-0-[3-((1-hydroxy-3-L-valyloxy)-2-propyloxycarbonyl)propionyl]-2',3'-dide
oxyinosine,
>'-O-[3-((1,3-bis-L-isoleucyloxy)-2-propyloxycarbonyl)propionyl]-2',3'-dide
oxyinosine,
S'-0-[3-((1-hydroxy-3-L-isoleucyloxy)-2-propyloxycarbonyl)propionyl]-2',3'-
dideoxyinosine,
5'-O-[3-((2,3-bis-L-valyloxy)-1-propyloxycarbonyl)propionyl]stavudine,
5'-O-[3-((2-hydroxy-3-L-valyloxy)-1-propyloxycarbonyl)propionyl]stavudine,
5'-O-[3-((2,3-bis-L-isoleucyloxy)-I-propyloxycarbonyl)propionyl]
sta~1!dine)
5'-O-[3-((2-hydroxy-3-L-isoleucyloxy)-I-propyloxycarbonyl)propionyl]
stavudine, 5'-O-[3-((1,3-bis-L-valyloxy)-2-propyloxycarbonyl)propionyl]
stavudine, 5'-O-[3-((I-hydroxy-3-L-valyloxy)-2-propyloxycarbonyl)propionyl]
5ta~udine, 5'-O-[3-((
1,3-bis-L-isoleucyloay)-2-propyloYycarbonyl)propionyl] stavudine,
5'-O-[3-((I-hydroxy-3-L-isoleucyloxy)-2-propyloxycarbonyl)propionyl]
sta~~udine, the correspond.in' derivatives of
4--[2-am.ino-6(cyclopropylz-nino)-9H-purin-9-yl]-2cyelopentene-I-methanol,
and pharmaceutically acceptable salts thereof. An alternative subset of
corupounds comprises those of the formula Id: O ~-O-A!k-1-O-nuc Id where Rz
and Alk are as defined for formula Ia and O-nuc is as defined abo~~e.
Representative compounds of formula Id il-~clude
4'-O-(~-(L-valyloxy)-propionyl] acyclovir, 4'-0-[5-(L-valyloxy)-pentzzoyl]
acyclovir, 4'-0-[6-(L-valyloxy)-hexa-noyl] acyclo~-ir,
4'-O-[~-(L-isoleucyloxy)-propionyl] acyclovir,
4'-0-[~-(L-isoleucyloxy)-pent3noyl] acyclovir,
4'-0-[6-(T..-isoleucyloxy)-hex~noyl] acyclovir,
5'-0-[4-(L-~~alyloxy)-propion~~l] ddI,   1 9 MAR 2003 16 



5'-0-[5-(L-valyloxy)-pentanoyl] ddI, 5'-0-[6-(L-valyloxy)-hexanoyl] ddl,
5'-0-[4-(L-isoleucyloxy)-propionyl] ddI,
5'-0-[5-(L-isoleucyloxy)-pentanoyl] ddl, 5'-0-[6-(L-isoleucyloxy)-hexanoyl]
ddI, 5'-0-[4-(L-valyloxy)-propionylJ star-udir~e,
5'-0-[~-(L,-valyloxy)-pentanoyl] stavudine, 5'-0-[6-(L-valyloxy)-hexanoyl]
starudine, 5'-0-[4-(L-isoleucyloxy)-propionyl] stavudine)
5'-0-[5-(L-isoleucyloxy)-pentanoyl] stavudi.ne,
5'-0-[6-(L-isoleucyloxy)-hexanoyl] stavudine,
5'-0-[4-(L-valyloxy)-propionyl] DAPD, 5'-0-[5-(L-valyloxy)-pentanoyl] DAPD,
5'-0-[6-(L-valyloYy)-hexanoyl] DAPD, 5'-O-[4-(L-isoleucyloxy)-propionyl]
DAPD, 5'-O-j5-(L-isoleucyloxy)-pentanoyl] DAPD,
5'-0-[6-(L-isoleucyloxy)-hexanoyl] DA.PD, 5'-0-j4-{L-valyloxy)-propionyl]
lamivudine, 5'-0-[5-(L-valyloxy)-pentanoyl]lamivudine,
5'-0-(6-(L-valyloxy)-hexar.oyl] lamivudine,
5'-O-[4-(L-isoleucyloxy)-propionylJ lamivudine,
5'-0-[5-{L-isoleucyloxy)-pentanoyl] lainivudine,
5'-0-[6-(L-isoleucyloxy)-hexanoyl] Iamivudine, and the corresponding
deri~~atives of
4-[2-amino-6(cyclopropylamino)-9-K-purin-9-yl]-2-c~~clopentene-1-methanol.
Particularly preferred compounds within Formula Id include:
4'-0-[4-(L-~~alyloxy)-butyr~~l] acyclovir,
4'-0-[3-(L,-isoleucyloxy)-butyryl]acyclo~-ir)
S'-0-[~-{L-valylox~~)-but5r~~1]ddl, 5'-0-[3-(L-isoleuc`~lo:~y)-b~~t~~ryl]
ddI, 5'-0-[4-(L-valylox~~)-but5~~1]sta:dine,   '1 9 MAR 2003
5'-0-[3-(L-isoleucyloxy)-butyryl] sta~~udine) 1~
5'-0-[4-(L-valyloxy)-butyrylJ DAPD, ` 5'-0-[3-(L-isoleucyloxy)-butyryl]
DAPD, 5'-0-[4-(T.,-valyloYy)-butyrylJlamivudine,
5'-0-[3-(L-isoleucyloxy)-butyrylylJ larnivudine, and the corresponding
derivatives of
4-[2-amino-6(cyclopropylanlino)-9H-purin-9-yl]-2cyclopentene-1-methanol;
2nd pharmaceutically acceptable salts thereof. In these compounds
hydrolysis and removal of the R2 gxoup in ~~ivo leaves a reactive terminal
radical which will tend to cyclize and prompt the effective release of the
motaer nucleoside. Similarly, other nucleosides are compounds of formula
If: R~ O Ry 0~ ()P ~)q~ ()r O 



R2 where Rt, R~, Ry, p, q, r and o-nuc are as deigned above. Favoured
compounds of formula If include: 5'-0-[3-ethoxycarbonyl-2-vzlyloxy-prop
ionylJ-ddI, 5'-O-[3-ethoxycarbonyl-2-isoleucyloxy-propionyl]-ddI
5'-0-[4-ethoxycarbonyl-2,3-bis-valyloxy-butyryl]-ddl,
5'-0-[4-ethoxyca.:bonyl-2,3-bis-isol~ucyloxy-butyryl]-ddl,
4'-0-[3-ethoxycarbonyl-2-~~alyloxy-propionyl]-acyclovir, O -1-O-nuc lr
4'-0-[3-ethoxyca_rbonyl-2-isoleucyloxy-propionyl]-acyclovir
4'-0-[4-ethoxyca.rbonyl-2,3-bis-valyloxy-butyr~yl]-aciclovir,
4'-0-[4-ethoxyca.rbonyl-2,3-bis-isoleucyloxy-butyryl]-aciclovir,
5'-0-[3-ethoxycarbonyl-2-valyloxy-propionylJ-DAPD,
5'-0-[3-ethoxyca.zboryl-2-isoleucyloxy-propionyl]-DAPD
~'-0-[~-ethoxycarbonyl-2,3 -b is-vzlyloxy-butyryl]-DAPD,
5'-0-[4-etnoxycarbonyl-2,3-bis-isol:ucyloxy-butyryl]-D.~PD,   1 9 MAR 2003
is 5'-O-(3-ethoxycarbonyl-2-valyloxy-propionyl]-stawdine,
S'-O-[3-ethoxycarbonyl-2-isoleucyloxy-propionyl]-stawdine
5'-0-[4-ethoxycarbonyl-2,3-bis-valyloxy-butyryl]-stawdine,
5'-0-[3-ethoxycarbonyl-2-~'alyloxy-propionyl]-lamiwdine)
5'-O-[3-ethoxycarbonyl-2-isoteucyloxy-propionylJ-lamiwdine
S'-0-(4-ethoxycarbonyl-2,3-bis-valyloxy-buiyrylJ-lamiwdine, 5'-O-[4-ethoxye
arbonyl-2,3-b is-isol eueyloxy-butyryl]-lamivudine, i and the
corrresponding rLalic and tartric derivatives of
4-[2-amino-6(cyclopropyl-amino)-9H purin-9-yl]-2-cyclopentene-1-methanol
and pharmaceutically acceptable salts thereof; in each case the isomers
derived front L-gate and L-malate derivatives being preferred. The present
invention extends to compounds of the formula Ig I2 O O H3C- ()~ ()q O-nuc
lg where R2, p, q and 0-nuc are as defined above. Preferred compounds of
formula IQ include: 4'-O-[2-(L-valyloxy)-propionyl] acyclovir,
4'-0-[2-(L-isoleucyloxy)-propionyl] acyclovir
5'-0-[2-(L-valyloxy)-propionyl] ddI, S'-0-(2-(L-isoleucyloxy)-propionyl]
ddI, 5'-0-[2-(L-valyloxy)-propionyl] stavudine,
5'-0-(2-(L-isoleucy'loxy')-propionyl] sta~~udine
5'-0-[2-(L-valyloxf)-propionyl] lamiwdine,
5'-0-[2-(L-isoleucyloxy)-propionyl] lamiwdine,
S'-0-[2-(L-valyloxy)-propionyl] DAPD, 5'-0-[2-{L-isoleucyloxy)-propionylJ
DAPD and the corresponding deriva:ives of
4-[2-a.,rhino-6(cyclopropyla.~~ino)-9H-puri.n-9-yl]-2
cyclopentene-1-nl~thanol;and pha--maceutically acceptable salts thereof.
The breakdo~~; n products of such compounds, lactic acid and the unL.o
acid, a:e both well 



accepted physiolo~ically.   1 9 MAR 200J 19 The compounds of the invention
can form salts which form an additional aspect of tai in~~ention.
Appropriate pharmaceutically acceptable salts of the compounds of Fo  ula
Ig include salts of organic acids, especially carboxylic acids, including
but not limited to acetate, trifluoroacetate, lactate, gluconate, citrate,
tartrate, rnaleate, malate, pantothenate, isethionate, adipate, alginate,
aspartate, benzoate, butyrate, digluconate, cyclopentanate, glucoheptanate,
glycerophosphate, oxalate, heptanoate, hexanoate, fumarate, nicotinate,
palmoate, pectinate, 3-phenylpropionate, picrate, pivalate, propzionate,
tartrate, lactobionate) pivolate, camphorate) undecanoate and succinate,
organic sulphonic acids such as methanesulphonate, ethanesulphonate,
2-hydroxyethane sulphonate, camphorsulphonate, 2-napthaleaesulphonate,
benzenesulphonate, p-chlorobenzenesulphonate and p-toluenesulphonate; and
inorganic acids such as hydrochloride) hydrobromide, hydroiodide, sulphate,
bisulphate) hemisulphate) thiocyanate) persulphate, phosphoric and
sulphonic acids. The compounds of Formula Tg may in some cases be isolated
as the hydrate. The term "N-protecting group" or' i~T-protected" as used
herein refers to those groups intended to protect the N-terminus of an
amino acid or peptide or to protect an amino group against undesirable
reactions during synthetic procedures. Commonly used N-protecting groups
are disclosed in Greene, "Protective Groups in Organic Synthesis" (John '4
~'iley & Sons, New York, 1981), which is hereby incorporated by reference,
h,T-protecting gxoups include acyl groups such as formyl, acetyl,
propionyI, pivaloyl, t-butylacetyl, 2-ehloroacetyl, 2-bro~noacetyl,
trifluoracetyt, trichloroacetyl, phthalyl, o-nitrophenoxyacetyl,
a-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4bromobenzoyl, 4-nitrobenzoyl,
and the like; sulfonyl groups such as benzenesulfonyl, ptoluenesulfonyl,
and the like, carbamate forming groups such as benzyloxycarbonyl,
pchlorobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl)
p-nitrobenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl,
p-bronlobenzyloxycarbonyl, 3,4-dimethoxybenzyl-oxy~carbonyl,
4-methoxybenzyloxycarbonfl, 2-vitro-4,5-dimethoxybenzyloxy-ca..r-bo-nyl,
3,4,5-trimetnoxy~benzyloxycarbonyl,
1-(,n-biphenylyl)-1-metnyletnoxycarbonyl,
cc,a-dimethyl-3,5-dimethoxy~benzyloxycarbonyl, benzhydry'loxycarbonyl,
t-butoxycarbonyl, diisopropylmethoxycarbonyl) isoprapyloxycarbonyl,
ethoxycarbonyl, rnethoxyca:bonyl) allyloxycarbonyl,
2,2,2-trichloroethoxycarbony'1, phenoxycarbonyl, 4-nitrophenoxycarbonyl,
fluorenyl-9-methoxycarbonyl, cyclopentyloxycarboayl, adamantyloxycarbonyl,
cy~clohe~yloxycarbonyl, phenylthiocarbony'1; and the like; alkyl gropus
such as benzyl, triphenyLr:-iethyl, benzylo~ym~nyI and the Iie; and silyl
Groups such as trimethylsilyl zzd the li':e. Favoured \T-protecting soups
i.~clude fo:myl,   1 9 MAR 2003 20 acetyl) allyl, F-moc, benzoyl, pivaloyl,
t-butylacetyl, phenylsulfonyl, benzyl) t-butoxycarbonyl (BOC) and
benzyloxycarbonyl (Cbz). Hydroxy and/or carboxy protecting groups are also
extensively reviewed in Greene ibid and include ethers such as methyl,
substituted methyl ethers such ~ methoxymethyl, methylthiomethyl,
b~nzyloxymethyl, t-butoxymethyl, 2-methoYyethoxymetnyl and the like, silyl
ethers such as trituethylsilyl (TMS), t-butyldimethylsilyl (TBDI~iS)
tribenzylsilyl, triphenylsilyl, t-butyldiphenylsilyl triisopropyl silyl and
the like, substituted ethyl ethers such as 1ethoxymethyl,
1-methyl-1-methoxyethyl, t-butyl, allyl, benzy1, p-metho~cybenzyl,
dipehenylmethyl) triphenylmethyl and the like) araLlyl groups such as
trityl, and pi_~cyl (9hydroxy-9-phenylxanthene derivatives) especially the
chloride). Ester hydroxy protecting groups include esters such as formate,
benylformate, chloroacetate, methoxy~acetate, phenoxyacetate, pivaloate,
adamantoate, mesitoate, b~nzoate and the like. Carbonate hydroxy protectLZg
groups include methyl vinyl, allyl, cinnamyl, benzyl and the like. Xn
keepin? with the usual practice with retroviral and HBV inhibitors it is
advantajeous to co-administer one to three or more additional antivirals,
such as AZT, ddI, cdC, d4T, 3TC, H2G, foscamet, ritonavir, in,din.avir,
saquiaavr, nevirapine, delavizidine, Vertex VX 478 or Agouron AG1343 and
the like in the case of HIV or lamivudine, interferon, famciclovir etc in
the case of HBV. Such additional antivirals will nozrtally be
adrn.inistered at dosages relative to each other which broadly reflect
their respective therapeutic values. Molar ratios of 100:1 to 1:100,
especially 2~:1 to 1:2S, relative to tire compound or salt of formula Ij
will often be convenient. Administration of additional antivirals is
generally less common ~z'ith those antiviral nucleosides intended for
treating herpes infections. ~rVhile it is possible for the active went to
be administered alone, it is pre~erable to present it as part of a
pharmacetaical formulation. Such a formulation will comprise the above del;
tr~ed active agent to?ether with one or more acceptable carriers!excipieras
a.~d optionally other therapeutic; ingredients. The c~-rier(s) must be
acceptable in the sense of being corn?atible ~~ith the other ingredients of
the f~.;nulatiW and not deleterious to the recipient.   1 9 MAR 2fl03 2t
The formulations include those suitable for rectal, nasal) topical
(including buccal and sublingual), vaginal or parenteral (including
subcutaneous, intramuscular, in:ravenous and intradermal) administration,
but preferably the formulation is an orally administered formulation. The
formulations may conveniently be presented in unit dosaje form, e.j.
tablets and sustained release capsules, and may be prepared by any methods
well Down in the art of pharmacy. Such methods include the step of bringing
into association the above defi~zed active agent with the carrier. In
general, the formusatiens are prepared by uniformly and intimately bringing
into association the active agent with liquid carriers or finely divided
solid carriers or both, and then if necessary shaping the product. The
invention extends to methods for prep~~ng a pharmaceutical composition
comprising brin~.nJ a compound of Formula Ig or its pharmaceutically
acceptable salt in conjunction or association with a pharmaceutically
acceptable carrier or vehicle. If the manufacture of pharmaceutical
formulations involves intimate mixing of pharmaceutical excipients and the
active ingx'edient i_z salt form, then it is often preferred 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 went; as a powder or
granules; as a solution or a suspension of the active agent is an aqueous
liquid or a non-aqueous liquid; or as as oil-in-water liquid emulsion or a
water in oil liquid emulsion and as a bolus etc. l~Vith regard to
compositions for oral administration (e.g. tablets and capsules), the term
suitable carrier includes vehicles such as common excipients e.g. binding
agents, for exa~-nple syrup, acacia, gelatin, sorbitol) tragacanth,
polyvinylpyrrolidone (Povidone), rrlethylcellulose, ethylcellulose, sodium
ca:boxytn~thylce'.lulose, hydro;cypropylinethylcellulose, sucrose and
starch; fillers and carriers) fo: example corn starch, gelatin, lactose,
sucrose, microcrystalline cellulose, kaolin, manrutol, dicalcium phospha:e,
sodium chloride and alZnic acid; a--rd lubricants such as   1 9 MAR 2003 2z
magnesium stearate, sodium stearate and other metallic stearates, glycerol
stearate stearic acid, silicone fluid, talc waxes) oils and colloidal
silica. FlavourinJ agents such as peppermint, oil of wintergreen, cherry
flavouring or the like can also be used. It may be desirable to add a
colouring 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 one or more accessory ingredients.
Compressed 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 ~~ ith a binder, lubricant, inert diluent, preservative,
surface-active or dispersing agent. Moulded tablets may' be made by
moulding in a suitable machine a mixture of the powdered compound moistened
with an inert liquid diluent, The tablets may be optionally be coated or
scored and may be fora-iulated so as to provide slow or controlled release
of the active agent, Other formulations suitable for oral administration
include lozenges comprising the active agent in a flavoured base, usually
sacrose and acacia or tragacanth; pastilles comprising the active agent in
an inert base such as gela:in znd glycerin, or sucrose and acacia; and
mouthwashes comprising the active agent in a suitajle 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 soup; `3 N N i R3. HO N NHZ O F V R ~ `3 N iR3 LAX R~ RO
N ~1^NHZ O IV in which R~(R~)L,X represents an activated acid, such as the
carboxylic Cerivati~~es of Formui: TIa or IIb, where Rl, R:, and L; are as
defined abo~~e or protected derivatives thereof. 



1 9 MAR 2003 23 Alternatively the activated acid may comprise a compound of
the formula Ri (R~)glycerol-D-X, where Ri, R2 and D are as defined in
formula TIc or an activated Rz-0-Alk-C(=0)X derivative in the case of
compounds of fornula la. In the latter cases the linkers may b~ built up
sequentially by first esterifying a suitably protected D or ca-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 dicyclohexylcarbodiirnide.
Representative activated acid derivatives include the acid chloride,
anhydrides derived from aLkoxycarbonyl halides such as
isobutyloxycarbonylchloride and the like) N-hydroxysuccinamide derived
esters, N-hydroxyphthalimide derived esters) N-hydroxy-5-norbornene-
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 Rz as defined herein, and R' is, for
example COCH3, COCH~CH3 or COCF3 or where X is benzotriazole. Corresponding
methodology ~.vill 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, ddI, FTC, lamivudine, 1592U89, DAPD, F-ddA and the like.
The intermediates used in the above methods themselves define novel
compounds, especially those of the formula: IIc' A--0 0 O O'~I'-Alk--IL-X
A~- 0 I Ic' where A, A' and Alk are as defined above (A and A' being
optionally protected with conveetional protecting groups) and X represents
the free acid or an activa:ed acid as illus~ated above.   1 9 MAR 2003 24
Representative compounds of the formula L(c' include: malonic acid
2,3-bis-(L-valyloxy)-propyl ester, malonic acid
2,3-bis-(~1-CBZ-L-valyloxy)-propyl ester) malonic acid
2,3-bis-(~T-Fmoc-L-valyloxy)-propyl ester, malonic acid
2,3-bis-(N-Boc-L-valyloxy)-propyl ester) malonic acid
2,3-bis-(L-isoleucyloxy)-propyl ester) malonic acid
2,3-bIs-(~1-CBZ-L-isoleucyloxy)-propyl ester, malonic acid
2,3-bis-(N-Fmoc-L-isoleucyloxy)-propyl ester, malonic acid
2,3-bis-(N-Boc-L-isoleucyloxy)-propyl ester, succinic acid
2,3-bis-(L-valyloxy)-propyl ester, succinic acid
2,3-bir-(\T-CBZ-L-valyloxy)-propyl ester, succinic acid
2,3-bis-(N-Fmoc-L-valyloxy)-propyl ester, succinic acid
2,3-bis-(N-Boc-L-valyloxy)-propyl ester, succinic acid
2,3-bis-(L,-isoleucyloxy}-propyl ester, succinic acid
2,3-bis-(N-CBZ-L-isoleucyloxy)-propyl ester, succinic acid
2,3-bis-(N-Fmoc-L-isoleucyloxy)-propyl ester, succin.ic acid
2,3-bis-(N-Boc-Lrisoleucyloxy)-propyl ester, glutaric acid
2,3-bis-(L-valyloxy)-propyl ester, glutaric acid
2,3-bis-(1,T-CBZ-L-valyloxy)-propyl ester, glutaric acid
2,3-bis-(iV-Fmoc-L-valyloxy)-propyl ester, glutaric acid
2,3-bis-(~1-Boc-L-valyloxy)-propyl ester, glutaric acid
2,3-bis-(L-isoleucyloxy)-propyl ester, 



glutaric acid 2,3-bis-(i`t-CBZ-L-isol~ucyloxy)-propyl ester, glutaric acid
2,3-bis-(I~r-Fmoc-L-isoleucyloxy)-propyl ester, gluta.~ic acid
2,3-bis-(N-Boc-L-isoleucyloxy)-propyl ester, and the correspondinJ acid
halides, in particular the chloride, acid anhydrides and diesters of each
of the above, for instance succinic acid 2,3-ba-(i`I-CBZ-L-valyloxy)-propyl
ester,4-mefnoxybenzyl ester succinic acid 2,3-bis-(N-CBZ-L-val;
~lox5~)-propyl ester, 1,1-dimethylethyl ester, etc. A further preferred
group of intermediates comprise those of the formula TIa':   1 9 MAR 2003
25 A ( )n x O Alk- T--~-X A` ( )m I I a' where Rx, ALk, m, n and T are as
described above, A and A' represent acyl residues of L'aliphatic amino
acids (N-protected as necessary) esterified to hydroxy functions on the
linker or one of A and A' is the acyl residue and the other is a free
hydroxy group, and X represents the free acid or an activated acid as
illustrated above. Preferably A and A' are the same amino acid residue.
Other novel intermediates include the free or activated acid precursors of
compounds of the formula Ia such as: 3-N-Boc-L-valyloxypropanoic acid,
3-N-Fmoc-L-valyloxypropanoic acid, 3-N-CBZ-L-valyloxypropanoic acid,
3-I~,r-Boc-L-isoleucyloxypropanoic acid,
3-I~,T-Fmoc-L-isoleucyloxypropanoic acid, 3-N-CBZ-L-isoleucyloxypropanoic
acid, 4-N-Boc-L-valyloxybutyric acid, 3-N-Fmoc-Lvalyloxybutyric acid, 4-h;
-CBZ-L-valyloxybutyric acid, 4-N-Boc-L-isoleucyloxybutyric acid,
3N-Fmoc-L-isoleucyloxybutyric acid, 3-N-CBZ-L-isoleucyloxybutyz-ic acid and
the line; and the activated derivatives, such as the acid halides Further
novel intermediates include precursors of compounds of the formula IIe and
IIf above, especially those derived from "natural" confi~uzations such as
L-malic nd L-tartaric acid; for instance:
3-ethoxycarbonyl-2-valyloxy-propionic acid
3-ethoxycarbonyl-2-isoleucyloxy-propionic acid
4-ethoxycazoonyl-2,3-bis-valyloxy-butyric acid
4-ethoxycarbonyl-2,3-bis-isoleucyloxy-butyric acid
3-benzyloxycarbonyl-3-valyloxy-propionic acid
3-benzyloxycarbonyl-2-isoleucyloxy-propionic acid
4-beazyloxycarbonyl-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.   ~9 9
MAR ?003 26 Still farther novel intermediates include precursors
correspoadiln~ to strucn:re IId, such a.s; 2-(L.valyloxy)propaaoic acid,
2-(i~T-Boc-L-valyloxy)propanoic acid, 2-(1'-Fmoc-L-valyloxy)propanoic acid,
2-(N-CBZ-L-valylox})propanoic acid, 2-(L-isoleucylo:cy)propanoic acid,
2-(N-Boc-Lisoleuc~~loxy)pcopanoic acid, N-(Fmoc-L-isoleucylo~cy)propanoic
acid, N-(CBZ-Lisoleucyloxy)propanoic acid, 2-(~valyloxy)butyric acid,
2-(l~T-Boc-L-valyloxy)butyric acid, 2(~I-Fcoc-L-valylo:<y)butyric acid,
2-(N-CBZ-L-valyloxy)butyric acid, 2-('L-isoleucyloxy)butyric acid,
2-(N-Boc-L-isoleucyloxy)butyric acid) N-(Fmoc-L-isoleucyloxy)buty ric acid,
N-(CBZ-Lisoleucyloxy)butyric acid, and the like; and activated derivatives
thero` such as the acid halides, Prepa-ration of 3' fluoronucleosides such
as those of formula V has been extensively revie~,ved by Herdiwijn et al,
in 1~'ucieosides and Nucleotides 8 (1) 65-96 (I989), The preparation of
other rnonohydric nucleosides such as acyclovir, ddI 



(did.anosine)) ddC (zalcitabine), d^-,T (stavudine), FTC, lamivudine (3TC))
192U89
(4-[2-amino6-(cyclopropylamiro)-9H-p:uin-9-y1J-2-cyclopentene-1-methanol))
AZT (zidovudine), D A.PD (D-2,6-diaminopurin a dioxolane), F-ddA and the
life are well known and extensively described in the literature. The
reactive derivatives of tl:e Rt(R~)L~L~X group may be pre-formed o.
generated in situ by the use of reagents such ~ dicyclohexylcarbodiiride
(DCC) or O-(1H-berzotrizzol-1-yl) N,N,1T',N'-tetramethylurorium
tetrafluoroborate (TBTU~. ~Y'hen as aCld f:alide, such as the acid chloride
is used, a tertiary amine catalyst, sLCh as triethylaznine,
N,N'-di:~ethyla~niline) pyridine or di.methylaminopy ~ idine racy be added
to tae reaction mixture to bind th: libe; ated hydrohalic acid. The
reactions are preferably carried out in an unreactive sol~~~nt such 2s
N,Ndimethylformamide, tetrahydrofuran, dioxane, acetoLitrile or a
balooenatx:~d hydrocarbon, such as dichloromethane. Zf desired, any of the
above mentioned tertiary amine catalysts may be used as solvent, ta..king
care that a suitable excess is present. The reaction temperature can
typically be varied between 0 C and 60' C, but i11 preferably be kept
behveen 5 a_rd ~0 C. After a period of I to 60 hours tr~ reacti~~n will
usually b~ essentially corsplet~. T he Progress of the reaction can be
follo~~~ed using thin layer chromato?raphy (TLC) a:~d appropria:e solvent
systems. Xn general, ~~; hen the reaction is completed as determined by
TLC) the prod~~ct is exrract:d ~t.'ith an   '1 9 MAR 219 a~ organic solvent
and purified by cb.ramato~2phy and/or recrystallisation fzom an appropriate
solvent system. By-products where acylation has taken place on the
nucleoside base can be separated by chromatography, but such rnisacylation
can be minimized by controlled reaction conditions. These controlled
conditions can be achieved, far example, by manipulating the reagent
concentrations or rate of addition, especially of the acylatin~ went, by
lowering the temperature or by the choice of solvent. The reaction can be
followed by TLC to monitor the controlled conditions. It rnay be convenient
to protect the 6-oxo group on the base and especially the 2 amino with
conventional protecting groups to forestall misacylarion. Compounds of
Fornula IV in which R~ is hydrogen may be prepared by 6-activatin' the
correponding guanine compound of Formula I (wherein the exposed amino
function of the anuno acid residue of R~ is optionally protected with
conventional hT-protecting groups) witn an activating group such as halo.
The thus activ ated 6-purine is subsequently reduced to purine, for
instance with a palladium catalyst and deprotected to the desired compound
of Formula IV or Formula V. Compounds wherein R3 is an Ri or other ester
may be prepared by conventional esterification (analogous to the
esterification described above) of the correspondin? liydroxy compound of
Formula I or Formula V, optionally after conventional N-protecting the
exposed amine function of the amino acid residue of R~ and/or R~. Compounds
wherein R3 is an ether may be prepared analogously to the process disclosed
in the a~oveme:~tioned WO 93 13778) again in conjunction with optional
N-protection of exposed amine soups. Compounds wherein R3 is an azide can
be prepared as described in WO 97 0902. Intermediates of the formula TId
are conveniently prepared by acylation ef a carboxy-protected hydroxy
aLkanoic acid, typically a 2-hydroxy-1-alkanoic acid, with the app:opriate
activated and N-protected R~ derivative) such as h'-CBZ valyl or isoleueyl
in conjunctio:! with a conventional couplin' reagent such as D~L4P/DCC or
v; ith the amino acid halide. The carboxy protectina~ group is then
removed, for il^.stance by acid hydralysis and the resulting in.errnediate
is activated as described above or the ~e~ acid is unsed ir, conjunction
with a coupling reagent to est~;-ify fne the r:ucleoside under conventional
esterifica:ion conditions.   1 9 MAR 2003 zs Compounds of the formula Ia
are also conveniently prepay ed by the rnethodolog',v in the ` immediately
preceding para~aph, namely esterification of a carboxy protected a-
hydroxy, Vcarboxy acid) such as glycollic acid, lactic acid, hydroxybutyric
acid etc with the appropriate Nprotected R? derivative, either as the &ee
acid i.n conjunction with a coupling went or activated, for instance to the
corresponding acid halide. The carboxy protecting gxoup is removed and the
resulting L-rtermediate esteri`'red wifa the nucleoside with the
methodology described above. Compounds comprising a structure of the
formula IIe or ILf are prepared by carbory protecting the terminal carboxy
groups of the respective dicarboxylic acid, such as L-ta.-taric acid or
L-malic acid, with conventional carboxy protecting groups such as benzoyl.
The flee hydroxy group (s) are then esterified W th conventional
esterification techniques, such as DuAP & DCC in DVlf w-ith the appropriate
N-protected P,2 amino acid, such ash'-Boc-L-valyl or N-Boc-L-isoleucyl. The
benzoyl carboxy protecting gzoups are removed and the resulting product is
esterified to the 5'-hydroxy function of a monohydrlc nucleoside, using
conventional conditions, such as those in the aceompanyin? Exarzples.
Finally) the $ee carboxy function is esterified with an R1 gzoup or, more
preferbably a conventional pharmaceutically acceptable ester, such as the
ethyl ester. Compounds compri~in~ a p:rospho:ylated ruoiety III may be
prepared by reacting 2',3'-dideoxy 3'-fluoroguanine-5-monophosphate with a
compound of Formula VIa R4 P1\ 



L~ -0 ~ Ha P,2 R4 Vla where Ha is halo, such as ci,!oro, iodo or bromo, is
a~zalagous conditions to those described in US 4 337 201, US ~ 227 S06,
'~1~'0 94/13682 & ~~'0 94/13324, Starret et al J Ivied Chem 37 18S7-1S64
(1994) and Iyer et al Tetrahedron Lett 30 7141-7144 (19s9)) . The
nzonophosphate can be prepared by conventZOnal phosphorylation of FLG, as
described, for i.nstz~ce, in Herdwyn et al ibid. Corresponding methodology
~ill apply to the monophosphates of other monohydric nucleosides. :,
Alternatively this es!erification to the phosphate ester could tr-se part
is hvo steps comprising a first reaction between FLG-L onoposphate and a
compound of the formula VII   29 p R4 PGO-~--OOH R' 4 VII 1 9 MAR 2G3
wherein R4 and R4' are as defined above and PG is a conventional hydroxy
protecting group such as those described above, followed by deprotection
and esterificatien to a lin'.<er group L1 whose third, rightmost function
is an hydro~cy group. Two examples of such a linker g:oup L1 are depicted
in Scheme 1 below (the penultimate cornpounds in each series). Ir. this
embodiment the leftmost carbonyl of formula Va is synonomous with the
carbonyl of lin'.~er group of the linker of Formula IIa. Compounds
comprising an optional liw.~er Lz rnay also be prepared by a hvo stage
process. In particular a compound of the for.-hula C1C(=O)OC(R.~)(Ra')Cl
can be reactej with the 5'-hydroxy of FLG (optionally protected on the base
with conventional protecting groups) as is lmo~.r-n in the cephalosporin
art. The resulting FLG-5'-O-C(=O)OC(R.s)(R:')chloride is then reacted with
as F.1 and RZ bearing trifuactional lintCer wherein the third function
comprises a carboxyl function, such as the potassium salt. It will be
appreciated that trifunctional Lt soups of formula IIa wherein and n and m
are 1 and All: is absent can be prepared froa-i glycerol by rej oselective
esterifica:ion as depicted belo~.v in scheme 1 by reference to a
stearoyllL-valyl combination. In short Rt and R, are regioselectively
esterifted to positions 1 and 3 of the glycerol and position 2 is then
converted to the appropriate T-C(=O)- group, ~~uch is thin esterified to
the 5'-position of the fiuoronucleoside or to a cooperatin' function on L~
(not depicted). Alternatively the hyd:o:~y at position 2 of the glycerol
derivative can be esterified `~; ith an LZ group containing a cooperating
carbonyl function on its left hand end. L1 soups of fozmu!a IIa wr:reil-r m
is 1, n is 0 and Alk is methylene cz~t also be prepared from glycerol by
regiosel:ctively esterifyzng Rt and R~ to positions 1 and 2 of the
glycerol, as also depicted below in scheme 1) followed by conversion .of
the hydroxy at position 3 to the appropriate -T-C(=0)-soup. The lefanost
series of reactions on Scheme 1 shows the situation where R~ is esteriFed
to position 1 of tze glycerol and R~ is esterified to position 2. The   1 9
MAR 2003 



30 corresponding arrangement where R~ is esteriFed to position 2 and R, to
position 1 can be achieved by first treating the jlycerol with
CBz-L-valine/DCC/D~fAPiD~-LF and then protecting the 3 position with pixyl
chloride prior to esterifying the fatty acid of R; to position 2 of the
glycerol, deprotectin' and conver<ing the 3 position as necessary. SCHEMEI
OH OH stearoyl chl ride OH PYndineIDMF CBz-L-valise DCC DRIP CH2Cl2/DM
O-L-valyl-CBz OH O-stearoyl phosgene O O-L-valyl-CBz CI-~-- O O-stearoyl OH
OH 0-stearoyl pixyl chloride pyrid in a 0-Px OH 0 stearoyl CBz-L-valise
DCCIDMAPICH Cl 2 2 O- Px O- L-valyl-CBz 0 stearoyl C12CH-C02H
CH2CI2lpyrrole OH O-L-valyl-CBz ' O stearoyl phosgene esterification 



O vrith FLG ~ O.~--CI O-L-valyl-CBz O-stearoyl Although Scheme 1 has been
illustrated by reference to a combination wherein R1 is stearoyl and 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
con~~entional protection ~eups, to combinations of R~ as an amino acid
derivative a.-~d Rt as hydroxy. Linkers where T cor:pnses an -h1H- soup   1
9 MAR 2009 31 can be prepared by analogous regiosclective esterification
followed by conversion of the free hydroxyl to amine, reduction to aside
and reaction with pho~gzne to form the corresponding chlorocarbamate. A
variation of scherr~e r allows the preparation of linkers of the forrnula
IIc. Tn this variation, the phosgene step shown above is replaced by
reaction with an activated dica: boxylic acid, such as succinic anhydride.
This results in a glycerol triester (comprising the (optionally protected)
Rt ester, the protected RZ ester znd the ester of the dicarboxylic acid)
and the fee carboxy on the dicarboxylic acid is then activated and
esterifted to the nucleoside in a conventional fashion. Alternatively
linkers 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
glycerol derivative. 'Ibis suecinyl monoester is then esterified to the
S'-hydroxy function of the nucleoside in a conventional manner. Finally one
or both of the protectinj groups on the glycerol moiety is replaced ~rzth
the L-amino acid ester, and) if present, the remaining protecting group is
replaced with a fatty acid ester or removed to leav a a free hydroxy group
This is depicted in Scheme L4 which illustrates an example wherein the
nucleoside in acyclovir (FLG shown in shadow), the dicarboxylic acid is
succinyl and Rt and Rz are both CBZ-protected valyl, but will) of course be
applicable to ether variations of Formula Ic. In each case coupling
conditions means standard esterification conditions such as coupling
reagents D~iA.f, DCC etc or alternatively conversion of the relevant
carboxy function to an activated derivative such as the acid chloride or
the activated succin.ic moiety can also comprise the anhyd~-ide.   1 9 MAR
20Q3 32 . SCHEME IA O O O O Ra-OH O Ra OH O nucleoside) coupling conditions
O O O uanine Ra O O , ,,.___, 1. acid hydrolysis of Ra 



2. 7,3 bis-CBZ-valylglycerol) coupling conditions 3. deprotection va~yl 1,3
protected glycerol, coupling conditions Ra-o 0 ~iRa R4-O O ,1. deprotection
Rb, Rc 2. N-CBZ-valine, coupling conditions 3. hydrolysis of Ra N-CBZ valyl
-O O N-CBZ- O OH valyl -O O 1, nucleoside, coupling conditions 2.
deprotection O . O O uanine O O O valyl In a variation of Scheme TA, the
succinic anhydride is reacted directly with the nucleoside, thus avoiding
the furst 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, follo`z~ed by
deprotection of that hydro:cy and coupling to the nucleoside. .,   



1 9 MAR 2003 0 ~O SCHEME II 33 O LiAIH~ HO  HO O DMAP DCC D~V1AP DCC CH2Ci2
BOCVaI N-tritylVal CBzVaI -0 - TrVal-O HO HO StearoylCl stearoylCl ~
CH2C12lpyridine CBzVaI -O .- TrVal -O stearoyf-O stearoyl-O Os04lpyridine
KMn041QBr INa04 O CBzVa1-O OH stearoyl-O ' . i esteritication with FLG
deprotection TrVal -0 -O stearoyl-0 BOCMe-triphenyl phosphonium Br O TrVal
-O 0 Bn stearoyl-O Pd black 



O TrVa1 -0 OH stearoyl-O Linkers where m and n are 1, Alk is alkylene or
aLlenylene and T is a bond can be prepared ~ show in Scheme I( above. Other
permutations of m, n, Alk and tae various functions i:1 the trifunctional
linker ~ oup L, of fornula Ba can be prepared analagously to the above witi
the   1 9 MAR 20t13 34 corresponding starter materials, such as
1,2,4-trihydroxybutane (CA re~ist:~~ number 396S-00-6),
3,4-dir~ydroxybutanoic acid (1518-61-2 & 22329-74-4))
(S)-3,4-dihydrox}~butanoic acid (512674r8)) (R)-3,4-dihydro:cybutanoic acid
(158800-76-1), 1,2,5-pentanetriol 01064-73-4 & 1469746-2),
(S)-1,?,5-pentanetriol (13942-73-9), (R)-1,2,S-pentanetriol (171335-70-9))
4,5dihydroxypentanoic acid (66679-29-6 & 129725-14-0), 1,3,5-pentanetriol
(4328-94-3) and 3-(2hydroxyethyl)-1,5-pentanediol (53378-75-9). The
preparation of each of these starting materials is described in the
references to the respective registry number. Ohsawa et al in Chem Pharm
Bull 41 (11) 1906-1909 (1993) and Terao et al Chem. Pharrn. Bull. 39(3)
823-825 (1991) describe the control of the sterochemistry of trifunctional
linker groups wzt:1 lipase P. The amino acid derivative of R~ and, if
present, R~ can alternatively be esterified to the Lin'.~cer group with the
2-oxa-4-aza-cycloall:ane-1,3-dione methodology described iz international
patent application no. `VO 9412931I Linking of the carboxy function of Ri
and/or R2 to an amine group on the linker derivative proceeds by
conventional peptide chemistry, generally i-n conjunction wi~~ protection
of the ocarnine with conventional N-protecting groups. Formation of an
amide bond between a carboxyl function on the lin.~er and the cz-amine goup
o f R~ also proceeds by conventional peptide chemistry, generally in
conjunction with protection of the a-earboxy function. Esterification of Ri
as a fatty alcohol to a carboxy function on the lin'.~er proceeds
analogously, but conversely, to the above esterifiation of R~ as a fatty
acid. Brief Description of the Drawings Various aspects of the invention
will now be described by way of example only with reference to the
following Examples and the accompanyin' drawings in wlich Figure 1 depicts
semen viral-DNA levels in treated and untreated, DHBV-infected ducks as a
function of tune, as described in Biological Example 3; Fijure 2 depicts
wei~`~t gain in treated, DHBV-infected ducks as a function of time, as
described in Bioloj cal Example 3.  



3~ EhAMPLE 1 1 9 MAR 2003
2-(stearoyloxymeth~'11-2-(~t-(fluorenvlmethorvcarbonvl~L-vatvloxvmethvll-or
ooionic acid To a solution of 2,2-bis(hydroxymethyl) propionic acid (28.16
g, 210 mrnole ) in water (~0 ml), was added potassium hydroxide (11.78 g)
210 mmole). After 5 min, the solution was evaporated in vacuo and the
residue was co-evaporated ~,vith dry D\~LF for three times. The residue was
then dissolved in Di~tF (~00 ml), and to the solution was added benzyl
bromide (3.57 ral, 30 ml). After stirring for 30 min, the reactioa mixture
was filtered through the Celite, poured into sodium hydro?en carbonate
aqueous solution and extracted with dichloromethaze, The organic phase was
collected and then washed with sodium hydrogen carbonated aqueous solution.
It way then evaporated in vacuo to give benzyl 2,2-bis(hydroxyTaethyl)
propionate (4.37 g). tH-I~''1~t (CDC13): 7.35 (s, SH), 5.20 (d) 2H),
3.91-3.71 (m, 4H), 1.10 (s, 3H). To a solution of benryl
2,2-bis(hydroxymethyl) propionate (4.37 g) 19.5 mmole) in pyridine (53 ml)
was added dsopwise stearoyl chloride (4.13 g, 13.6 mmole) in
dichloromethane over 40 min. The reaction Svas 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 productbenzyl-2-(hydroxymethyl)-2- (stearoyloxyznethyl) propionate was
isolated by silica gel column chromatography (1.97 g) tH-N~LR (CDC13): 7.34
(s, SH), 5.17 (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-(hydroxymethyl)-2-(stearofloxyznethyl) 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)) Nluorenylmethoxycarbonyl-L-valine
(3.9~ g, 11.6 mmole), and DCC (3.58 g) 17.i mmole). The reaction was kept
at 4 C for 16 hr and then filtered through Celite. The filtrate wzs poured
into sodium hydrogen carbonate aqueous solution and extracted with
dichloromethan~. The organic phase was collected and evaporated in vacuo.
The product, benzyl-2-(1I-fluoreisyl= methoxyearbonyl)-L-valylox~meth;
'i)-2-(stearoyloxymethyl)propionate, was isolated by silica gel column
chromatography. Yield: 2.3S g.   1 9 MAR 20(?3 36 tH-r~ (CDCLs): 7,7S-7.Z5
(m, 13H), 5.29 (m, lI-1], S.15 (d, 2H), i,38 - 4.23 (m, 7H), 2.19 (t, 2H),
2. i 0 (m, 1 H), 1.55 (m, 2H)) 1.24 (m, 3 i H), 0.94 - 0..83 (m, 9H). To
the solution of benzyl 2-(N-(fluorenflmethoxycarbonyl)-L-`~alyloxyznethyl
)-2(stearoyloxymethyl) propionate (1.86 g, 3.8 mmole) in a mixed sol~~ent
of THF/methanol (16m1/Sml) were added ammonium forlnate (376 mg, 6 mmole),
forr~~c acid (1.87 rnl), and palladium blac>t (40 mg). The reaction was
kept at room temperature for 16 hr, and then filtered through Celite. After
evaporation, the product was isolated by silica gel column chrornato~-aphy.
Yield: 1.0S g. EX.AlI2PLE 2 1-0-stearovl-2-0-(N-CBz-L-valvllelycerol 



a) Preparation of 1-O-stearoylglycerol To a mixtl.ire of glycerol (30 g)
325 mmol) and pyridine (2S ml) dissolved in b1g' (300 ml) was added
dropwise stearoyl chloride (10 g, 33 r,~mol) dissolved in DvIF 100 m19. The
mixture v,ras cooled on an ice bath until addition was complete, whereupon
the reaction was maintained under an NZ atmosphere overnight. After 15
hours CH~CLZ (300 rnl) and sah:rated NaHC03 (act was added. The phases were
separated and the organic phase washed with water (~0 ml) 2nd dried with
Nay 50.:. The solvent and any pyridine were evaporated under v2cuum. The
crude product was chrornato~aphed on a silica column (CHzCh -MeOH) 20:1)
and recrystaLlised (CH~C1~ ether) to yield around 7 grams. b) Preparation
ofpixyl chloride Acetyl chloride (150 ml, 2.1 rnol) is added to a
magnetically stirred su~pensio:! of 9-hydroxy-9phenyLxanthene (20 g 72
mmol) in benzene (100 ml). An hornogerous deep red solution is obtained.
The solution is stirred for 30 min. at 20 C. The volatiles are removed
under reduced pressure. Excess AcCI is neutralised by careful addition to
ethanol. Tl:e residce 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.piayl chloride is alternatively available from Aldrich.   9 9 MAR
2003 37 c) Preparation of 1-0-stearoyl, 3-0-pixylglycerol The product from
a) above (2.28 g} and pyridine (25 ml) were mixed and heated until
dissolved. After cooling in an icebath pixyl chloride (1.92 g) from step b)
was added. The mixture was maintained under agitation and an argon
atmoshere in an icebath for hall an hour and then at room temperature for
1.5 h. The pyridine was evaporated under vacuum, the residue dissol v ed in
CH2Clz (70 ml) and washed with 0.5 M citricacid to remove remaining
pyridine. The residue was dried with Na2S0~ , evaporated and
chromatographed (ether- hexane 1:3) to give 1.25 g pure product with a TLC
Rf around 0.2. d) Preparation of 1-O-stearoyl, 2-O-(V-CBz-L-valyl),
3-O-pixylglycerol The product of step c) (237 mg) 0.39 mmol), CBz-Lwaline
(116 rug) 0.46 mmol)) DCC (96 mg, 0.46 mmol) and D:VL4P (4.7 mg) 0.04
rnmol) were dissolved in CHaCI, (4 ml). The mixture was maintained under
agitation in a nitrogen atmosphere overnight. After 18 hours the mi.~cture
was filtered through a glass filter and chromatographed on a silica gel
column (ether - hexane 1:4) to yield 230 mg with a TLC R~ of 0.2 e)
Preparation of 1-O-stearoyl-2-0-(N-CBz-L-valyl)glycerol The pixyl group in
the product of step d) was remov ed by selective deprotection by the method
described in Example 3, step d to yield the title compound. iH-NMR (CDC13):
b 7.35 (m, SHE, 5.3-4.9 (m, 4H), 4.35-4.26 (ru, 3I-~, 3.8-3.6 (m, 2I-~,
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-O-~N-CBz-L-valvll-2-O-stearoyl~lvcerol a) Preparation of
1-O-(I~'-CBz-L-valyl);lycerol CBz-L-valine (4.35 g, 17.3 mmol) was added to
a fivefold excess of glycerol (8 ml, 86.9 mmoi) togehter with
dicyclohexylcarbodiiatide (4.29 g 20.S mmol) and 4-dimethylaminopyridine
(0.212 g) ,at room temperature. Aft:r sti.rZing overnight the suspension
was filtered and DiVIF recuoved in vact:o from the filc:ate. The residue
was redissolved in CH~CI~, washed successively with saturated NwHC03, bane)
and water and then: dried. The crude material w~a~ chromstograph:d on  



1 9 MAR 2003 38 silica gel with 4I1 EtO.Ac - hexane as eluent to yield
2.465 g. Rf (4I1 Et0 Ac - hexane) 0.l7, {20/1 CHzCIz - methanol) 0.12. b)
Preparation of 1-0-(N-CBz-L-valyl)-3-O-pixyl~lyerol The product of step a)
{0.672 g, 20.1 mmol) was dissolved in dry pyridine (3.5 ml) under nitrogen.
9-Chloro-9-phenylxanthene (pixyl chloride, 0.65 g, 22.0 mmol) 1.1 eq -
prepared as above) was added and the mi.~ct~.ire stirred at room
temperature for 1.5 h. MeOH (1.5 ml) was added and the mixture partitioned
betlr~een 10 ml EtzO and 10 mI saturated NaHC03. The aqueous layer was
extracted with more ether. The organic layers were combined, dr~ed and
concentrated several times with toluene to give a white solid. The cn:de
material was chromatoaraphed on silica gel with 3!1 hexane - EtOAc as
eluent to give 0.681 g. Alternatively a pixyl group can be put on by the
procedure described by Ga.f"mey et al, Tetrahedron Lett 1997, 38, 239-2~z?
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 CHZCIz 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 Nz in an ice bath. After 15 minutes the mixture was stirred at room
temperature overnight. The mixture was diluted w-ith 20 ml EtzO and
v=rashed w-ith 10 rnl saturated NaHC03. The aquesous layer w~ extracted
with more EtzO. The organic Iayea were combined, washed rr-ith brine (20
ml), dried over Na~SO~ and concentrated several times with toluene. The
crude material {1.37 g) was chromato~aphed on 130 g silica gel with 6I1
hexane - EtOAc. An initial fraction of 500 ml was taken followed by 100 ml
fractions. The desired material eluted in fractions 2 - 5 y~eldin~ 0.748 g.
d) Prep~~ation of 1-0-(N-CBz-L-valyl)-2-O-stearoylglycerol To a solution of
the product of step c) (0.7=18 g, .872 mmol) dissolved in 35 ml CHzClz to
make 0.025 M) was added p5~rrole (16.i mol eq) and dichloroacetie acid (~.5
mol eq) at room temperature. TLC after 5 minutes showed complete reaction.
The mixhue was diluted with 300 ml CHzCh and washed with 30 ml saturatzd
I~'aHC03. The aqueous layer was extracted with more CH~CI~. Th~ organic
phases ~t~ere combined, washed with brine (30 ml)) dried over Na~SO;   1 9
MAR 2003 39 and concentrated. Crude ma;crial w~zs chromatographed on silica
gel with 211 hexane - Et0 Ac , (with 0.3% acetic acid) as eluent to Meld
0.363 g with R; (2I1 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 (m, 2H)) 3.74 (br
s, 2H), 4.28-4.4~ (m, 3H), 5.09 (m, 1H), 5.11 (s, 2H], 5.22 (d, 1H)) 7.36
(m, SH) 



Ex.AMPLE 4 1-O-stearovl-3O-(I~,TCBz-L-r~alvl~Ql4~cerol The product of
Example 2, part a) (2.86 g, 7.99 mmol), D CC (0.9 j, 4.36 mmol)
4-(i`t,Ndimetr:yl)aminopyridine (D~LAP) (0.04S mg, 0.39 mmol) and
I~T-CBz-L-valine (1 e, 3.98 rimol) were dissolved in CH~CIa (60 ml) and
Due' (6 ml). The reactioe was lef at ambieat temperature for 18 hours and
they filtrated. The solvent was evzporated under reduced pressure. The
residue , was dissolved in CHaCl2 (100 ml) and filtrated. The crude title
comoou_nd was purified by chromatography [Si02, etherlhe:cane (1:2}] to
yield 1.3 g of the desired product. Unreacted 1stearoylglycerol maybe
recovered by elutinJ with CH~Ch~2eOH (20:1). iH-Nl~t (CDC13): 8 S.25 (d,
1H), i.11 (s, 2H), 4.30-4.0~ (m, 6H), 2.65 (d, 1H), 2.3~ (t, 2H), 2.06 (m,
1H), 1.62 (ra, 2H), l.26 (s, 28H], 1.00-0.84 (m, 9H). EXAMPLE 5 CBz-vGfyl-O
O-ll-O~CI stearoyl '-'0 To an ice cooled solution of I-chloroethyl
chloroformate (1.89 g) 13.2 rc~-uol) in dry CH~CI~ (5 ml), was added the
compound of Example 4 in CH~CI~ (20 ml) followed by dry py:idine (1 ~ ml,
29.6 mmol). The reaction mixture vas stirred with coolin' under argon
atmosphere until TLC (etn~rlhexa.ne, 1:2) indicated consumption of the
stating material. AFer 1.~ h, t'ne mixture was washed with water (3 x 6
ml), sat. NaHC03 (5 ml) and dried (Na:SO~). P~:rification by
chroc~atography [SiOi (ether-hexane (1:2)] Melded the title compound (4.0
g).   1 9 MAR 2003 ~o tH-NiVIR (CDC13): b 7.36-7.32 (m, S1-~, 6.40 (m, 1H),
5.24 (m, 1H), 5.l1 (s, 2H)) 4.30 (m, 6H), 2.32 (m, 2H), 2.1 S (m, 1 H),
1.82 (m, 3H), 1.60 (m, 2H), 1.25 (br s, 28H), 0.97 (ri, 3H)) 0.86 (rn, 6H).
ExA,;uPLE 6 CBz-valyl-O O-L-O I stearoyl '-~ To a solution of the compound
of Example 5 (3.4 g, 4,87 mmol) in dry acetonit;-ile (47 ml), was added
sodium iodide (3.65 g, 24.3 rrunol). The solution obtained wa; refluxed
under argon atmosphere until IV~iR inaicated consumption of the startin'
material. Aft:r 4.5 h, ether (50 ml) was added and the mi.~cture was
filtrated. The solvent was removed by eva?oration and the crude product
dissolved in ether (50 ml). The ether solution was washed z~ water (2 x 10
ml) and dried (Na2S0~) and evaporated under reduced pressure. Purification
by ciLromato~raphy (SiOZ, ether-hexane (1:2)] yielded the title compound
(2.15 g). H-Ni (CDCI;): 87.37 (ai, SH), 6.7~ (m, 1H), 5.22 (m, 1H]) 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.AIVfPLE 7 



O CH3 . O ~- O -J--- CI stearoyl -O CBz-valyl-O A solution of the connpound
of Example 3 (810 mg, 1.37 mmol) in 2.2 ~t dry dichloromethane was cooled
in an ice bath with scirrin~ under argon. 1-Chloroethyl chlo:~~`orrnate
(298 ~L, 2.74 mmol) was added, followed by the dropwise addition of
pyridine (665 p.L, 8.22 mmol) in ?.5 rr~I. dichloromethane. After 2.~ hr,
the mixture 'as diluted with 25 mL dichloromethane a-nd washed successively
with 10 mL water ahd 10 m.L bane. The organic phase w=~ dried over
zn.`:fdrous sodium sulfate a.^.d concentrated several times with toluene to
give a y:aovr' oil. PuriFca:ion by   1 9 MAR 2003 4l flash column
chromatography on silica gel with 40F1 dichloromethane-diethyl ether gave
the title compound as an oil (96 mg, quantitative yield). 1H NMR (CDC13) 8
pptn 0.8S-0.98 (m, 9H), 1.25 (s, 28H), 1.60 (m, 2H), 1.83 (d, 3H, .I= 5.8
Hz), 2.17 (m, 1H), 2.31 (t, 2H), 4.19-4.48 (m, 5H), 5.11 (s, 2H), S.22 (d,
1H), S.27 (m, 1H~, 6.38-6.43 (rn, 1H),'7.36 (m, 5H). EXA.uIPLE 8 O CH3 O
-~- O --1-- I stearoyl -O CBz-valyl-O A solution of the compound of Exunple
7 {1.896 g, 2.71 mmol) and sodiu~-n iodide (1.80 g, 12.0 mrnol) in
acetonitrile (27 mL) was reflu-red at 80 C under nitrogen. Af<er 4.5 hours
the reaction mixture was diluted with 100 mL 1I1 hexane-diethyl ether and
washed with 25 mL wwter. The aqueous phase was extracted with more solvent
(25 mL). The organic phases were combined, washed successively with 5%
aqueous sodium thiosulfate solution (25 mL) and brine (25 mL), dried over
anhydrous sodiu~-n sulfate, 2.nd concentrated in vacuo. Purification by
flash column chromatography on silica gel with 80/1
dichloromethane-methanol as elua.-~t gave an oil (I.45 g) containing 90% of
the title compound with 10% of the compound of Example 7. tH I`'~1~.R
(CDCI;) b ppm 0.85-0.99 (m, 9H], 1.25 (s) 28F, 1.60 (m, 2ii), 2.17 (m, 1H),
2.23 (d, 3H, J = 6 Hz), 2.31 (t) 2H)) 4.I 6-4.49 (m, 5H), 5.10 (s, 2H))
5.20-5.29 (n, 2H), 6.69-6.79 (m, 1H)) 7.36 (m, 5i~. EXAMPLE 9
4-Benzvlo~cv-2-(N-tritvl-Lr~~alvlo~c~methvll-1-stearovloxybutane a)
Synthesis of diethyl-2-(2-benzyloxyethyl) malonate 



To a freshly prepared solu;ion of sodium (0.95g , 41.4 mmole) in 50 nl
ethanol was added a solution of diethyln:alonat: (6.4g , 4J mmole) in 10
ril ethwnol and the rr:iw,.ue was stirred for 15   1 9 MAR 2003 42
minutes.Then a solution of 2-benzyloxy-1-iodoethane (11.5g , 41,35 mmole)
was added drppwise. The mixture was refluxed for four hours and than
evaporated in vacuo. 100m1 of water was added and the mixture was extracted
three times with 50m1 portio;is of diethylether. The organic phase was
dried ~~'ith sodium sulfate and evaporated in vacuo and the product was
isolated by silica gel column chromato~aphy. Yield: 8.6j 1H-I~'MR (CDC1;)
1.26 (m, 6H) 2.26 (m , 2H) 3.54 (m, 3H) 4.16 (m, 4H) 4.57 (s, 2H) 7.32 (m,
SH) b) Synthesis of 4-benzyloxy-2-hydroxyTnethyl-butanol-1 . To a stirred
suspension of lithium aluminium hydride (3.Og , 80 mmol) in I00 ml
diethylether was added dropwise a solution of diethyl-2-(2-benzyloxyethyl)
nzalonate (8.5g , 28.8mmo1) in 20 ml diethylether at about ISC .The mixture
was retluxed for t<vo hours. About 4 ml water was dropwise added while
cooling. The mixture was filtered and washed with dioxane. The filtrate was
evaporated under reduced pressure and the product was isolated by silica
gel column chromato~aphy. Yield: 3.4g 1H-hIMR (CDC1~) 1.60 (m, 2H) I.82 (m,
1H) 3.00 (m, 2H) 3.56 (t , 2H) 3.69 {m, 4H) 4.50 (s) 2H) 7.32 (m, 5H) c)
Synthesis of 4-benryloxy-2-( N-trityl-L-valyloxymethyl)-butanol-1 To a
solution of N-trityl-L-~'aline (4.660 , 13 mmol) and
4-benzyloxy-2-hydroxymethyl-butanol1 (3.3g , 15.6 mmole) in 50 ml
dichloromethane was added DCC (3.0g , l4.Srnmole ) and DVL4P ( 0.18? ,
1.45mmole) and the mixture was stirred for three days. The mixture was
cooled to 5C and the urethane ~~,'as filtered. The solution vas evaporated
under reduced pressure and the product was isolated by silica gel column
chromatography . Yield: 2.5g tH- .~~ (CDC13) 1.00 (m, 6H) 1.55 (m, 4H) 1.72
(m, 1 H) 2.18 (m., 1H) 2.70 (m, 1H) 3.2,7 (m) 2H) 3.43 (m, 3H) 4.50 (s) 2H
) 7.26 (m, 20H) d) Synthesis of
4-b:n?ylo~~'-2-(N-rrityl-L-valyloxyznethyl)-1-stearoyloxy'o~.aane .   



1 9 MAR 2003 43 To a solution of
4-benzyloxy-2-(hT-trityl-1-valyloxymethyl)-butanol-1 (2,4~, 4.3~ r:lmol) in
50 m1 dichloromethane was added pyridine (1.720 21.7 mmol). The solution
~~~ as cooled to 10'C and a solution of stearoyl chloride (2.64a 8.7 mmol)
in 10m1 dichloromethane was added dropwise behveen 10C and 15C . The
mixture was stirred overnight at room temperature. 100 ml of 5% sodium
hydrogen carbonate solution was added and the mixture stired for 30
minutes. The organic phase was seperated and the water phase was extracted
t<vo times with diehloromethane, The combined organic' phases rwere dried
with sodium sulfate and concentrated in vacuo. The product was isolated by
silica gel column chromatogzaphy. Yield: 3.0g tH-N12R (CDC1,~) 0.98 (m, 9H)
1.26 (rn, 28H) 1.54 (m, 2H) 1.94 (m, 1I~ 2.2~ (m, 2H) 3 .2 3 (m, 2H) 3 .44
(m, 2H) 3 .5 8 (m, 1 H) 3 .91 (m, 2H) 4.10 (m, 1 H) 4.47 (s, 2H) 7.2 8 (m,
20H) EK~~LE 10 5-( N-tritvl-L-va.lvloxvmethvll-6-stea_rovloxvhexanoic acid
a) Preparation of 2-allyl 1,3-propanediol Diethyl allylmalonate (20 ml, 101
msnol) in anhydrous ether (100 ml) was added dropwise to a stirred solution
of lithium aluminium hydride (9.6 g, 2~3 mmol) at 0'C. The reaction was
warned up to room tettlperature and kept for 5 hours. It was cooled down to
0 C gad water (12 ml) ~a5 carefully added dropwise. After stirring for 30
min, the mi~cture was filtered through Celite and then washed with ethanol
(2 x 500 ml ). The solution was dried under vacuum gi~-in~ 9.5 g product
tH-~:~ (CDC1~): i.78 rn) 1H), 5.03 (m, 2H~) 3.78 (rn, 2H~, 3.69 (m, 2H))
2.06 (t, 2H), 1.87 (m, 1 H). b) Preparation of 1-0-(N-trityl-L-valyl
)-2-allyl-1,3-pcopandiol To a solution of N-trityl-L-valiae (~.~ g, 15.2
mmole), 2-allyl-1,3-propandiol (4.~ g, 38 rnmol), N,N-dimethylamino
pyridine (183 mg, 1.5 mmol) in dichloromethane (120 ml) was added DCC (3.~
g, 16.7 mmol). The rea:tion was kept under reflux overni?ht. After
filtration Lhrough Celite, the o: janic phase was washed w-i'.h sodium
hydrogen carbonate aqueous solution and dried .   1 9 MAR 2003 Silica gel
column chromato~aphy gave 4.6 g intermediate 1-0-(~;-ttityl-L-valyl
)-2-allyl-1,3~propandiol. c) Preparation of
1-0-(h1-trityl-L-valyl)-2-allyl-3-stearoyl-1,3-propandiol. To a solution of
1-0-(N-trityl-L-valyl)-2-allyl-1,3-propandiol (1.83 g, 4 mr;iol) in
dichloromethane (40 ml) and pyridine (3.2 ml) 40 m_mol) at 0 C was added
dropwis~ stearoyl chloride (3.62 g, 12 mmol) in dichloromethane. The
solution was warmed up to room temperature, and kept for 3 hr. It was then
washed with sodium hydrogen carbonate aqueous solution and dried. The
product was isolated by silica gel column chromato~aphy.1.9 g tH-NVLR
(CDC13): 7.30 (m, 16 H~) 6.70 (m, 1H), 4.99 (rn, 2H), 3.93 (tn, 2H)) 3.55
(m, 1H)) 3.27 (m, 2H~, 2.68 (m, ll~) 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-valyloxymethyl)-4-stearoyloxy-butyraldeh;
~de 1-O-(~I-trityl-L-valyl)-2-allyl-3-stearoyl-1,3-propandiol (580 rag, 0.8
m.mol) was dissolved in dioxane (5 ml). To the solution were added osmium
tetraoxide (20 mg, 0.08 mmole) and pyridine (0.05 ml, 0.64 rnrnole). A
solution of sodium periodate in water (3.5 ml) was added to the reaction
mixture. The reaction was kept overnight and then cooled down to 0 C. An
aqueous solution of sodium hydrogen sulfite was added and the mi.~cture was
extracted with dichloromethane. The organic p'nasa was dried and puzified
by silica gel column chromato~aphy. Yield. 250 mg 1H-1~~ (CDC13): 9.68 (s,
1H), 7.26 (m, 15 H)) 3.92 (m, 2H), 3.58 (m, 1H), 2.32 (m, 2H)) 2.68 (m,
1H), 2.34 (m, 7 H), 1.6S (m, 2H), 1.53 (m, 28 H), 0.96 (dd, 6H), 0.86 (t,
3H). f) Preparation of benzyl
3-(~,T-txityl-L-valyloxymethyl)-4-stearoyloxyhexen -2-oate To the solution
of 3-( \T-trityl-L-valyloxymethyl)-4-stearoyloxy-butyTatdehyde (16.8 g)
21.8 mmole) iz cichloromethanewere added (benzyloxycarbonyLmethyl)
triphenylphosphonium bromide (10.7 g, .21.8 mmole) and triethylamine (2.21
g, 21.8 nunole). The reaction was kept overnight at room temperature, azd
the mixture was evaporated. To the residue was added diethyl ether (200 ml
and kept at 4 C for tlvo hours. It was then fi!te;;3 and tae filtrate was
evaporated and the product ~~aj p~!~~fied by silica ge! column
chromatoya?hy. Yield. 10 g   1 9 MAR 2003 45 1H-1~,'~~iR (CDCL3): 7.30 (m,
20 H), 6.89 (m, 1H), 5.88 (d, 1H), 5.19 (d) 2H)) 3.95 (rz~, 2H), 3.57 i (m,
1H~) 3.29 () 2H)) 2.68 (m, 1H)) 2.23 (m, SH), 1.93 (m, 1H), 1.60 (m, 2H))
1.32 (m, 28 H)) 0.95 {dd, 6H), 0.89 (t, 3 H). g) Preparation of
3-(~I-trityl-L-valyloxymethyl)-4-stearoyloxyhexanoate To a solution of
benzyl 3-(N-trityl-L-valyloxymethyl)-4-stearoyloxylzexen-2-oate (70 m~,
0.0S mnzole) in methanaot (3 ml) and ethyl acetate (1 ml) was added sodium
hydrogen carbonate (10 mg) and palladium black {20 mg). The reaction was
kept under hydrogen at atmospheric pressure for 2 hr. The mixture was
filtered and evaporated. The residue was dissolved in dichloromethane and
washed successively ~ith aqueous EDTA solution and cold aqueous 2 % citric
solution. The organic phase was evaporated to give 61 mg product iH-N1~TR
(CDC1~): 7.30 (m, 15 I-~, 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 (ra) 4H), 1.30 (m, 28 H), 0.9~
(dd, 6 H), 0.87 {t) 3 H). EX,A1~PLE 11
3-fN-benzyloxycarbonvl-L-valvloxymethvll-4-stearoyloxy-butyric acid a)
Preparation of
1-O-('L~T-ben..7yloxycarbonyl-L-valyl)-2-allylyl-1,3-propas:diol To a
solution of 2-allyl-1,3-propandiol (4.6 g) 40 ramole) and
N-benzylo:cycarbonyl valine (5.02 g, 20 mmole) in dichloromethane vas added
dimethylaminopyridine (244 mg, 2 m.mol}, and DCC (4.5 g, 22 mmol). After
hvo hours, the mixture was filtered through Celite, evaporated and the
product, 1-O-(I~T-benzyloxycarboayl-L-valyl)-2- allylyl-1,3-propandiol,
isolated to yield 5.01 g. 



lH-i~,'l~iR (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.I3 (m, 3H~, 1.9S (m, 2H),
0.94 (dd, 6 H). b) Preparation of
1-0-(N-b~nzylox5'carbonyl-L-valyl)-2-allylyl-3-0-st~2ro~'1-1,3-propandiol.
To a solution of
1-O-(1r-benzyloxycarbonyl-L-valyl)-2-allylyl-1,3-prop~ndiol (4.46 g) 12 7
mruol) in dichloromethan~ (70 ml) and pyridine (6.1 ml, 76 mmole) in ice
bath was added stearoyl chloride (7.S g, 26 trunole). The reaction mixture
~~'as wa-r-med up to room ter'iperat: and kept for one hour. It ~~'w
then,p~~~!red into aqueous sodium h5'dro~n carbonate solutio:!, the   ~1 9
MAR 2003 46 organic phaje was dried arid the product I-O-(h;
-benzyloxycarbony'1-L-valyl}-2-allylyl-3-0 vtearoyl-1,3-propandiol was
purified by silica gel column chromatagrap'ny. 6.7 0 1H-NyfR (CDC13): 7.34
(m, SH), 5.77 (m, 1H), 5.30 (d, 1H)) S.11 (s , 2H)) 5.08 (d) 2H), 4.32 (rn,
1H), 4.10 (m) 4 H), 2.29 (t, 2I-n, 2.13 (m, 4H), 1.62 (m, 3 H), 1.26 (m,
2S;~) 0.90 (m, 9 H). c) Preparation of
3-(11-benzyloxycarbonyl-L-valylo:~ymethyl)-4-stearoyloxy-butyric acid.
Potassium permang~-~ate (766 mg, 4.8 mmole) was dissolved in water (7.6
r-s.l). The solution was kept under strong stirring for 10 rain. A solution
of 1-O-(~I-benzyloxycarbonyl-L-valyl)-2allylyl-3-O-stearoyl-1,3-propz.ndiol
(1 g, 1.6 mmol) and tetrabutylararnoai~~n bromide (77 rnQ, 0.24 mmole) in
benzene (6 ml) was added. The slurry was stirred for 1.5 hr, and
dich(oromethane was added. A sodit_rn bisuLfite aqueous solution was added
to the sl~~~-ry until the r!mixtt.re discolored. The organic phase was
acidified with acetic acid and wase~d with water. AFer evaporation) the
product 3 -(1'-ben..Tyloxycarbonyl-L-valyloxymethyl)~-stea-~oyloxy-butyric
acid (390 mg) was isolated by silica gel column chromatography. 1H-2~,~
(CDC13): 7.33 (m, SH), 5.38 (d, 1H), 5.11 (s, 2H~) 4.14 (rz, 6 I~; 2.60
(rn, 1H), 2.45 (m, 2 H), 2.29 (t, 2 H)) 2.18 (m, 1 I-i~, 1.5 8 (m, 2 H~,
1.25 (m, 2 8 H)) 0.90 (~, 9 H). EXAMPLE 12 2'.3'-dideoxy-3'-fluoro-6'-0-f
5-(L-valvloxvTnethvll-6-stearoyloxvhexanovll auano~ine a) Preparation of
2',3'-dideoxy-3'-fluoro-6'-O-[6-(hT-trit~r-L
-valyloxyznethyl)-6stearoyloxyhexanoyl] d ano~ine To a solution of 6-(
I~T-trityl-L-valyloxymethyl)-6-stearoyloxyhe:czaoic acid (462 ma, 0.6
mmole) and 2',3'-dideoxy-3'-fluorogurnosine (340 mg, 1.2~ mmol) in D~IF (3
ml) were added dimetnylaminopyridine (7 mg, 0.05 mmole), and DCC (136 mo,
0.66 mr,~ol). T'he reaction was kept at room tempcratvxe avernight, and
then at 40C for t~vo hours. The reaction mixture was filtered through
Celite and poured into eichloror..iethane, a.nd washed with aqueous sodium
hydrogen carbonate solution. The product
2',3'-dideoxy-3'-fluora-6'-0-(5-(N-tritfl-~.valyloxymethyl)-6-stearaylwyhex
a.~oyl] guanosi_r~e was isolated b;' silica gel column chromatogaphy. (S3
mg)  



1 9 MAR 2003 47 1H-I~WR (D~ISO s-6 ): 7.88 (s, lf~, 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 I-~) 3.82
(n, 2H), 3.50 - 2.60 (m, 5 H), 2.30 (rn, 4 H), 2.10 (m, 1 H), 1.70 (m,
1H),1.50 (rs, 4 H),1.22 (m, 28 H), 0.85 (m, 9 H). b) Preparation of
2',3'-dideoxy-3'-fluoro-5'-O-[5-(L-valyloxymethyl)-6-stearoyloxyhexanoylJ
guanosine The compound of step b) (90 mg) 0.085 mmole) was N-deprotected by
treatment with 80 acetic acid (5 ml) at room terzperature for 30 min. It
was evaporated and product was puziFed by silica gel column chromatography
to yield 72 mg of the title compound. 'H-NIvIR (DyiSO 8-6 ): 7.8s (s, 1H),
6.54 (s) 2H)) 6.18 (dd, 1H), 5.48 (dd, lI-~) 4.27 (dt, 1 H), 4.19 (m, 2
I-~) 3.95 {m, 4H), 3.17 - 2.S5 (m, 4 H), 2.29 (m, 4 H~, 1.95 (m, 1 H)) 1.75
(rn, I H), 1.50 (m, 4H), 1.21 (m, 28 H), 0.84 (m, 9 H]. EXAMPLE 13
2',3'-Dideoxv-3'-fluoro-5'-0-(3-fL-valvloxvrnethvl~-4-stearovloxv-butznovll
~u2nosine a) Preparation of 2',
3'-dideoxy-3'-fluoro-5'-0-[3-(N-benzyloxycarbonyl-L-valyloxy)-4stearoyloxy-
butanoyl] gu.anosine To a solution of . 2',3'-dideoxy-3'-fluoroauanosine
(113 rng, 0.42 mlnol) and
3-(Nbenzyloxycarbonyl-L-valyloxymethyl)-4-stearoyloxy-butyric acid (l40 mg,
0.21tnmol) in Due' (2 rnl) were added dimethylaminopyridine (3 mg, 0.02
mmol) and DCC (52 mg, 0.25 mmol). After nvo days, dichloromethane (10 mI)
and a few drops of acetic acid were added and the organic phase was
filtered through Celite. The filtrate was washed ~ith aqueous sodium
hydrogen carbonate solution and the product
2',3'-dideoxy-3'-fluoro-5'-O-[3-(Nbenzyloxycarbonyl-L-valyloxyrnethyl)-4-st
earoyloxy-butanoyl]guanosire was isolated by silica gel column
chronnatography to yield 51 mg. iH-h~LR (CDC13): 7.79 (d, 1H)) 7.2o (m, 5
H), 6.3S (s, 2H}, 6.23 (t, 1H), 5.4=1 (rn, 2H), 5.0S (s, 2H], 4.50-4.10 (m,
8H), 3.15-2.40 (m) 5 H), 2.30 (t, 2 H), 2.14 (m, 1H), 1.08 (m, 2H), 1.24
(m,~ 28H), 0.87 (r1, 9 H).   1 9 MAR 2003 as b) Preparation of
2',3'-Dideoxy-3'-fluoro-5'-O-[3-(L-valyloxyme~nyl)-4-stearoyloxybutanoyl)gu
anosine The product of step a) (76 m~, 0.084 runole) was dissolved in a
mixed solvent of methanol (3 ml), ethyl acetate (0.5 ml) and acetic acid
(0.01 ml). To the solution ~=ras added palladium black (10 mg). After 2 hr,
additional 10 mg palladium black was added. After 3 hr, the mi-rture was
filtered and evaporated. The residue was dissolved in dichloromet~.ne arnd
washed with aqu;ous EDTA solution. The organic phase was dried and
co-evaporated with toluene giving the title compound as the acetate salt.
Yield 65 mg. 1H-NMR (D1~IS0 8-6 + Dz0 ): 7.87 (s, 1T-~, 5.16 (dd) 1H), 5.37
(dd, 1H], 4.24 (m, 3H), 4.01 (tn, 



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
1-(N-CBz-~valvll-2-stearovll vronyl chloroformate
1-(N-CBz-L-valyl)-2-stearoyl) glycerol ( 300 mg) 0.5 nlmole ) vas dissolved
in 20 % phosgene in toluene ( I S m1 ). After 18 h, the solution was
evaporated and tine residue was co-evaporated with toluene for se~~eral
time, giving title product in quantitativ a yield. This product forms a
carbonate with the target nucleoside using standard methodology, for
instance reacting in a 10:1 AI~~f/pyridine solution at 0'C for 3 to 24
hours, pouring into NaHC03 solution and extraction ~~rith dichloromethane.
The aruino acid is deprotected, for instance with palladium black is a
methanol, ethyl acetate, acetic acid solution to yield the
nucleoside-O-[1-( Irvalyl}-2-stearoyl-3propyloxy carbonyl J 1H-N1~R ( CDC13
): 7.40 ( m, SH ), S.28 ( m, 2H ), 5.10 ( s, 2H ), 4.35 ( m, SH ), 2.35 (
rn) 2H ), 2.17 (m, 1 H), 1.56(m,2H), 1.30(m,28H),0.9.i(m,9H). EX.A!VIPLE 15
5-fI`T-FMOC-L-val~~loxvl-4-stearovloxy-pentanoic acid a) Benz5~1 4)
5-dih5~droxy~-2-pentenoate. ., A mixture of DL-glycerinaldehyde (4,5? , SO
mmole ) and ('oenz;~loxycarb~~nylmetnyl)-trvpheaylphosphoniumbromice (2=;
.~7g, SO malole) i:-~ 100 ml 1,2-epoxybutane ~~~as refluxed overnight.   9
9 MAR 2003 49 The mixture was evaporated under ~'acuurn and the product was
isolated by silica gel column chromatography . Yield : 8g = 71 tH - NiV~
(CDC13) 2.50 (s, 1H) 2.96 ( s, 1H ) 3.54 (m, 1H) 3.70 (m, 1H) 4.3S (m, 1H)
5.12 (s, 2H) 6.14 (m,lH) 6.90 (m, 1H) 7.30 (nz, SH) b) '
Benzyl5-(N-FMOC-L-valylo~cy)-4-hydroxy-2-pentenoate. A mixture of benzyl
4,5-dihydroxy-2-pentenoate (4.4g, 20 mmole), N-FiviOC-L-valine (5.8g) 17
mmole) and DMAP (0.21g, 1,7 mmole) in 100 ml dichloromethane was cooled to
about 10C . A solution of DCC (4.2g, 20 rncnole) in. 25 m1 dichloromethane
was added d-ropp~~7se at the same temperature and the mixture was stirred
overnight at room temperature. The mixture was cooled to 5C and the
urethane was filtered . The filtrate was evaporated under reduced pressure
and the product was isolated by silica gel column chromatogzaphy . Yield :
6,6g = 71 



1 H-N1~ (CD C13 ) 0.91 (m, 6H) 2.12 (m, 1 H) 4.3 8 (m, 5 H) 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~~fOC-L-valyloYy)-4-stea:oyloxy-2-pentenoate To a solution of
benzyl-5-(N-FMOC-L-valyloxy)-4-hydroxy-2-pentenoat~ (6.5g, 12 mmol) and
pyridine (2.0g, 25 mmole) in 100 mI dichloromethane at 10C was added
droptvise a solution of stearoylchloride (4.55g , 15 mmol) in 2~ ml
dichloromethane. The mixture was stirred ovemight.100 ml of 5% sodium
hydro?encarbonate solution was added and the mixture was stirred for 30
minutes . The organic phase was seperated and the water phase was extracted
t~vo times with dichloromethane.The combined organic phases were dried witn
sodium sulfate and concentrated in vacuo. The product was isolated by
silica gel column chromato~aphy .Yield: 7,8g= 80% 'H-NivfR (CDCl3) 0.S8 (m,
9H) 1.2~ (m, 2SH) 1.5S (m, 2H ) 2.14 (m) 1H) 2.32 (tn, 2H) i.22 (m, 5H)
5.19 (s, 2H) 5.25 (m; 1H) 6.12 (m, 1H) 6.5~ (m) 1H) 7.35 (m, 13H). d) ~-(
N-F~~IOC-L-valyloxy)-4-stea.~oyloxy-pentanoic acid.   (19 MAR 2003 50 A
solution of benzyl 5-(N-FNtOC-L-valyloxy)-4-stearoylo~cy-2-pentenoa;e
(3.8g) 4.69 r~mole) in ~50 ml ethyl acetate was hydrogenated with 10%
palladium on charcoal (O,Sg) at normal pressure for five hours at room
temperature. The catalyst was filtered and washed with ethyl acetate 2nd
1,4-dioxane. The solution was evaporated under reduced pressure .'Yield :
3.3g = 99% 1H-N12R (CDCl3) 0.92 (ra, 9H) 1.2~ (tn, 28H) 1.54 (tn) 2H~ 1.98
(m, 2I~ 2.18 (m, lI-i~ 2.28 (m, 2H) 2.41 (in, 2H) 4,32 (m, SH) S.13 (m, 1H)
5.33 (m,lH) 7.50 (m, 8H) EXAMPLE 16 3-(N-FMOC-L-valvloxvl-2-stearovlox
~aropionic acid a) Benzyl 2,3-dihydroxypropionate ( A mixture of
D,L-glyceric acid, calcium salt dehydrate (2.9g, 10 mmole) and
benzylbromide (3.8g, 22 rnmole) in 25 ml DiVIF was stirred at 60C overnight
. The mixture was evaporated under reduced pressure and the product was
isolated by silica gel chromato~aphy. Yield : 4g = 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-FMOC-L-valyloxy)-2-hydroxypropionate A solution of
benzyl-2,3-dihydroxypropionate ( 4,0g , 20 mmole ) N-FMOC-L-valine (5.4g,
16 rnmole) and DMAP( 0.2g, 1.6 mmole) in 80 m1 dichloromethane ~=gas cooled
to about 10C . A solution of DCC (4.12g, 20 mmole) in 2~ ml was added
dropwise at the same temperature and the mixture was stirred overnight at
room temperatur e. The mixture was cooled to 5C and the urethane was
filtered . 



The solution was e~~aporated under reduced pressure and the product was
isolated by silica gel chromatography. Yi~ld : 4.7g = 4~% iH-N'~~1R (CDC13)
0.S8 (m, 6H) 2.05 (m,lH) 4.40 (m, 6H) 5.23 (m, 3H) 7.50 (m, 13H)   1 9 MAR
2003 51 c) Benzyl 3-(N-Fi~~LOC-L-valyloxy)-2-stearoyloxypropionate To a
stirred solution of benzyl 3-(~i-FMOC-L-valyloxy)-2-hydroxyprepionate (4.6~
8.89 mmole) and pyzidine (1.41g) 17.8 mmole) in 80 ml dichloromethane was
added dropwise a solution of stearoylchloride (3.64g, 12 mmole) in 20 rnI
dichloromethane and the mixture was stirred overnight at room temperature.
100 ml of 5% sodium hydrogencarbonate solution was added and the mixture
stirred for 30 minutes. The organic phase was seperated and the water phase
was extracted t<vo times with dichloromethane. The combined orga.-~ic
phases were dried with sodium sulfate and concentrated in vacuo. The
product was isolated by silica gel chromatography. Yield : 6.1g = 87%
'H-NMR (CDC13) 0.88 (m, 9H) 1.26 (rn, 28H) 1.S6 (m, 2H) 2.06 (m, 1H) 2.34
(rn, 2H) 4.36 (m, 6H] 5.19 (s, 2H) S.32 (m) 1 H) 7.50 (m, 13H) d) 3-
(N-FMOC-L-valyloxy )-2-stearoyloxypropionic acid. A solution of benzyl 3-(
N-FMOC-L-valyloxy )-2-stearoyloxypropionate (0.78g) I mmole) in 20 ml ethyl
acetate was hydrogenated with 10% palladium on charcoal (0.2g) at normal
pressure for three hours at room temperature . The catalyst was filtered
and washed with ethyl acetate and 1,4-dioxane. The solution was evaporated
under reduced pressure. Yield : 0.63g = 90% 1 H-N~rIR (CD C13) 0:8 8 (m,
9H) 1.24 (rn, 28H) I .40 (m, 2H) 2.1 ? (rn, 3 L-I) 4.30 (m, SH) 5 .16
(m,lH) 5.60 (m,lH) 7.40 (m) 8H) EXAVLPLE 17 1-
-Benzvloxycarbonyl-c.-valvlo~cvr;~ethyl~-2-stearovloxyethoxvcarbonvl
chloride Bis(trichloromethyl) carbonate (160 mg; 0.54 mmol) was added with
stiring to a solution of I(N-benzyloxycaxbonyl-L-valyl)-3-stearoylglycerol;
I-(N-benzyloxycarbonyl-z-valyloxy)-3stearoyloxy-2-propanol; preparative
example 4; {660 m~; 1.12 mmol) and triethylamine {200 nib; 2.0 mmol) in
dichlororn~t'tiane {a ml) at roorn temperature. After lh, n-hexane (10 ml)
was added and the precioitated trie`uylamire hydrochloride was filtered off
t'n:ou~h a short column of silica gel, the product eluted <<; ith a further
amount of n-hexane, and the solvent evaporated in vacuum to yield 6~0 mg
(S9%) of the title compound.  



1 9 MAR 2003 52 t3C N~\~ (CDC13, 62.97S h~LHz): b 172.8 (stear-COO); 171.2
(Val-C00); 155.9 (COV'I-17; 154.l (COCI); 136.0 (Ph-C1-Val); 128.1-127.7
(Ph); 67.2 (CHOH); 66.7 (Ph CHI); 63.1 (VaICOOCH~); 61.8 (stear-COOCH~~,
58.7 ('Val-uC); 33.7 (stear-C2); 31.6 (stear-C 16); 31.0 (Val-~iC);
29.3-28.8 (stear-C4-15); 24.S (stear-C3); 18.6 and 17.1 (Val 2 CH3); 13.8
(stear-C18). EXAMPLE 18
3-fN-CBz-L-yalvloxyrsethvll-4-stearoyloxvbutvlchloroformate a) 3- (
I~,T-CBz-L-valyoxytnethyl )-4-stearoyloxy-butanol . To a stirred solution
of 4-stearoyloxy-3-(N-CBz-L-valyloxyTnethylbutyaldehyde (prepared
analogously to preparative example 6, step d) using CBz protected valine)
(2.0 g, 3.2 mmole) in 25 ml methanol at 10C was added sodium borohydride
(0.6g) 16 mmole) i:~ small portions . The mixture was stirred for 30
minutes and then acidified with acetic acid .Tr a mixture w ~as diluted
with water and extracted three times with dichloromethane.The organic phase
waS dried with sodium sulfate and concentrated in vacuo .The pxoduct was
isolated by silica gel column chromatography. Yield: 1,5g=75%. ~H-NMR
(CDC13) 0.88 (m, 9H) 1.25 (m, 28H) l.52 (m, 4H) 2.24 (m, 3H) 3.68 (m) 2H)
4.12 (m) 4H) 4.24 (m, 1H~ 5.08 (s , 2H) 5.22 (m, 1H) 7.36 (m, SH) b)
3-(N-CBz-L-valyloxyzr!ethyl)-4-stearoyloxybutyl chloroforma:e A solution of
the intermediate of step a) in 20 m1 of a 20% solution of phosgene in
toluene was stirred overnight . The mixture ~as ev aporated under reduced
pressure to yield the title compound.Yield 1.5g = 97%. tH-N\~IR (CDC13)
0.88 (m, 9T-1] 1.28 (m, 28H) 1.58 (m, 2H} 1.72 (m, 2H) 2.15 (m, 1H) 2.31
(m, 2H ) 4.0S - 4.42 (m, 5H) 5.10 (s, 2H) 5.22 {m, 1H) 7.36 (m, SH) EXAMPLE
19 2' 3'-dideo~tv-3'-fluoro-5'-0-f
1-fL-valvlo~cyl-o-stearovloxv-3-nroovloxv ca:bonyll ~.tanosin~ a)
SS~nthesis of 2',3'-dideoxy-3'-fluoro-5'-0-[1-( I~T-CBz-L-valyloxy
)-2-st:a.~oyloxy-3-prop~~loxy carbonyl) guanosir.:.  



1 9 MAR 2003 s~ To a solution of 2',3'-dideoxy-3'-fluoro-o anosine (270 mg,
1 mmole) in D1~IF (10 ml) and pyridine (1 ral) was added 3-{1-(
N-CBz-L-valyl)-2-stearoyl} propyl chloroformate (619 m~, 0.5 mmole) at 0 C.
.After 3 h, the rzaction mixture was poured into sodium hydrogen carbonate
, solution and extracted with dichloromethane. The organic phase was dried
in vacuo, and 2',3' dideoxy-3'-fluoro-5'-O-[ 1-(
N-CBz-L-valyloxy)-2-stearoyloxy-3-propyloxy carbonyl] guanosine was
isolated by silica get column chromato~aphy (195 mg). 1H-NMR (CDCh): 7.69
(s, 1H), 7.31 (m, 5H), 6.50 (m, 2H), 6.32 (m, 1H), 5.3 (m, 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),
1.23 {m) 2S H), 0.92 (m, 9H). b) Synthesis of
2',3'-dideoxy-3'-fluoro-5'-0-[ 1-(L-valyloxy)-2-stearoyloxy-3-f ropyloxy
carbonyl] guanosine. 2',3'-dideoxy-3'-fluoro-5'-0-[1-(
N-CBz-L-valyloxy)-2-steaxoyloxy-3-propyloxy carbonyl] d anosine (190 mg),
was dissolved in a mixed solvent of methanol (6 ml), ethyl acetate (2 ml)
and acetic acid (1 ml). To the solu'~ion was added palladium black (30 mJ),
and the reaction mixture was kept under hydro jen for 2h. It was then
filtered and the filtrate was evaporated and the titled product was
isolated by silica gel column. 110 mg. ~H-N128 (DMSO-b6): 7.86 (ds, lI~,
6.51 (s) 2H), 6.17 (dd, 1H), 5.48 (ra, lH), 5.20 (m, 1H), 4.25 (m, 7H),
2.70 {m, 2H), 2.27 (r~, 2H), 1.72 (n1, 1 H), 1.47 (m, 2H), 1.22 (m, 28 H),
0.84 (m, 9H). EXAMPLE 20 2'
3'-dideoxy-3'-fluoro-5'-0-,15-(L-valvloxvl-4-stearoyloxv-nentanovll~'t:=nos
ine. To a solution of 2', 3'-dideoxy-3'-fluoroguanosine (0.27g, 1 rnmole)
a.~d 5-(1rT-FMOC-Lvalyloxy)-4-stearoyloxypentanoic acid (0.94g, 1.3 mmole)
in 30 ml Dl ~ was added D~~LAP (l6mQ, 0.13mmol) HOBT (0.176 g. 1.3 mmole )
and DCC (0.24Sg, 1.2 mmole). The mixture was stirred for three days at room
temperature. 4j silica gel were added and the riixture evaporate in vacuo.
The p:od~~ct, 2', 3'-dideox;'-3'ftuoro-5'-O-
[5-(F~fOC-L-~~alyloxy)-4-stearoyloxy-pentanoyl]juanosire ~as separated by
silica geI chromato~aphy.'1'ield ; 0.45g 



1 9 MAR 2003 54 1H-NMR (DMSOS-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, 2 H) 3 .8 8 (m, 1 H)
4.22 (m, 6H) 4.92 (m, l H) 5,4 ~ (m, 1 H) 6.19 {m, 1 H) 6.52 (s, 2H) 7.26 -
7.88 (m, 8H) The protected intermediate is deprotected as shown above to
yield the title compound. EXAMPLE 20 2',3'-dideoxv-3'-fluoro-5'-0-f 3-(
hr-FMOC-L-valyloxvl-~-stearovlox~~rooanoyll euanosine To a stirred mixture
of 3-(I~'-FMOC-L-valyloxy)-2-stearoyloxypropanoic acid (0.615, 0.88 mmol)
in 5 ml dry diethlether was added one drop DVLF and thionyl chloride(0.52g,
4.4 mmole). The mixture was refluxed for rivo houxs and then evaporated
under reduced pressure. The product was dissolved in dry dichloromethane
and added dropwise to a solution of 2', 3'dideoxy-3'-fluoroo anisine (0.215
g, 0.8 mmole) and pyridine (0.35g, 4.4 rnrnole) in 20 ml DMF. The solution
was stirred overnight . Two grammes of silica gel were added and the
mixture was evaporated in vacuo . T'1?e product was isolated by silica gel
chromato~-aphy. Yield . 0.19g = 25% . IH-NMR (CDC13) o.88 (m, 9H) 1.2~ (in,
28H) 1.62 (ra, 2H) 2.12(m, 1H) 2.38 (m, 2H) 2.58 (m, 2H) 4.12- 4.76 {m ,
6I-i~ 5.32 (m, 2H) 6.12 (m, 1H) 6.26 (ra, 1H) 6.44 (m, 1H) 7.12-7.78 (m)
8H). EXAaWPLE 21 1-( N-CBz-L-valyl)-3-stearovl-2-uroovl succinate monoester
1-( I~r-CBz-L-valyl)-3-stearoyl-glycerol (886 m?, 1.5 mmole) and succinic
anhydride (450 mg, 4.5 mmole) were dissolved in a mixed solvent of D~LF (15
ml) and pyridine (1 mI). The reaction was kept at room temperature for 3 h,
and then at 60 C for 5 h. The reaction mixture was poured into a solution
of acetic acid and water and extracted with dichloromethare. The organic
phase was washed with ~~~ater and evaporated, and the product was isolated
by silica gel colurw~ chromatography to Meld 900 mg.   1 9 MAR 2003 ss
'H-~fR (CDCIz): 7.43 (m) SH), 5.27 (m, 1H), 5.09 (m, 2H), 4.21 (m, SH),
2.54 (m, 4H)) 2.29 (t, 2H), 2.13 (m, 1H), 1.S9 (m, 2H), 1.Z5 (m, 28 H),
0.90 (m, 9H). EXAMPLE 22 



2',3'-dideoxv-3'-fluoro-5'-0-(3-f 1-( L-valvloxyl-3-stearo loxy-2_propyloxy
carbonvIl-nropa noyl~ guanosine To a solution of
2',3'-dideoxy-3'-fluoro-guanosine (351 m?, 1.3 znmole) and
1-(N-CBz-L-valyl)3-stearoyl-2-propyl succinate mono:.ster (900 mg, 1.3
mmole) in D~~' (15 ml) were added dimethylaminopyridine (24 mg, 0.2 mmole),
1-hydroxybenzotriazole (175 mg, 1.3 mmole), DCC (321 mg) 1.56 mmole). After
48 h, the reaction mixture was filtered. The filsate was poured into sodium
hydrogen carbonate solution and extracted with dichloromethane. The product
2',3'dideoxy-3'-fluoro-5'-0-{3-[1-(hT-CBz-L-valyl)-3-stearoyl glyceroloxy
carbonylJproparoyl} guanosine was isolated by silica gel column
chromatography. 780 mg H-I~il~~ ( DMSO-d6): 7.89 (s, 1H), 7.34 (m, SH),
6.50 (s, 2H), 6.17 (dd, 1H), 5.46 (m, 1H), S.38 (m, 1H), 5.02 (s, 2H), 4.22
(m, 7H), 3.32 (s, 4H), 2.80 (m, 2H), 2.57 (m, 2H), 2.31.(t, 2H), 2.05 (m,
1H], 1.48 (m, ZH), 1.21 (m, 28 H), 0.84 (m) 9H). To the solution of
2',3'-dideoxy-3'-fluoro-5'-O-{3-[1-(N-CBz-L-valyl)-3-stearoyl-2-propyloxy
carbonyl]propanoyl}d anosLne (460 mg, 0.5 mmole) in a mixed solvent of
methanol (10 ml), ethyl acetate (3 ml) and acetic acid (2 ml) was added
palladium black (~0 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. 1H-I~'ME~
(Di~ISO-d6): 7.89 (s, 1H), 6.51 (s, 2H), 6.16 (dd, 1H), 5.48 (m) 1H), 5.17
(rn) 1H)) 4.28 (m, 7H), 2.90 (m, 2H), 2.58 (m, 4H)) 2.28 (t, 2H), 1.8S (m,
1H), 1.49 (m, 2H), 1.22 (m, 28 H)) 0.8 5 (m, 9H). EXAt~~fPLE 23 O O-
stearoyl HO ~ `.-O-valyl-N-CBz   1 9 MAR 2003 56 A solution of stearoyl
chloride ( 12.I g, 40 mmol, 1.0 eq) in CH, C1z ( 100 rnl) vas slo~ly ( 1 h)
added to a solution of 2,2-bis(hydroxytnethyl)propionic acid (26.8 g, 200
mmol) 5.0 eq) in pyridine (400 ml) at room temperature. The reaction
mixture was stirred at room temperature overnight and thereafter
concentrated (100 ml) under vacuum. The reaction ruixture was slowly
txeated with saturated NaHC03 (400 ml) and thereafter extracted with CH~CI=
(3x300 ml). The organic layers were combined, washed with brine, dried ov
er ~Ia~SO.; and concentrated in vacuum. The crude material was
chromatographed on silica gel (500 g) ,~iti? l9ll to 4I1 CH~ChMeOH as
eluent, to 5leld the monostearoyl ester, Rc (9/1 CH~CI~-MeOH) 0.33. 12.5 g
(7S%). A solution of N-Cbz-L-value (18.85 g, 75 mmol, 2.4 ec~ and D~IAP
(85s rng, 7 mmol, 0.22 eq} in CH~CIz (800 ml) was cooled to 0 C and treated
with DCC (14.4 g) 70 mmol, 2.2 eq). The reaction mixture was stirred at
room temperature for 30 min and thereaft:r slowly (lh) treated with a
solution of the above monostearoyl ester (12.5 g, 31.2 mmol, 1 eq) il-~
CHCh (200 ml, free of ethanol). After sti:ring oversight the suspention was
filtered and the filtrate was washed with brine, dried -ith Na=SO; and
concentrated in vacuum. The crude material was chromatographed on silica
gel (500 g) with 19l1 to 4I1 CHzCh-MeOH as eluent, to yield the above
depicted diester. Rr (9l1 CHzCh-MeOH) 0.46.13.8 g (70 %). tH-N1~LR (250
MHz, CDCh) 8 7.35-7.3 (m, 5H) A.rH), 5.32 (d, 1H, CH}, 5.10 (s, 2H, CHZPh},
4.33-4.18 (m, 4H, CHZ), 2.28 (t, 2H, CHz), 2.22-2.05 (m, 1H, CH), 1.65-1.S0
(m, 2H, CHz) 1.35 1.1s (~, 31H, l.00-o.82 (m, 9H, Me}. EX.A..WPLE 24 



2's3'-bideoxv-3'-fluoro-S'-0-f
5~1-.~-valvloxvl-4-stearovloxv-nentanovll~ualosine. a) Synthesis of
2',3'-di deoxy-3'-fluoro-5'-0-[5-(I~r-FMOC-L-val;~oxy)-f
-stearoyloxy-pentanoyl] gua-nosine . A mixture of
2',3'-dideoxy-3'-fluoroguanosine (269 mg, 1.0 rnmole),
5-(\'-FMOC-L-valyloxy)4-stearoylo~y-pent~noic acid (940mg, 1.3 mmole)) DMAP
(l6mg, 0.13 mmole) and HOBT (I76rng) 1.3 mmoh) was co-evapo:ated t~vo times
ith D1~~IF a-nd reduced to about 30m1. DrC (24Smg) 1.2 mrnole) was added
and the mixture was stirred overnight at room temperature. The mixvre was
filtered and t:~e solution was evapora:ed under reduced pressure. Ethyl
acetate (50 ml) was added and the organic chase was washed hvo times with
5.: acetic acid) with 5%   1 9 MAR 2003 57 sodium hydrogen carbonate and
with water. The organic phase ~~,'as dried with sodium sulfite and
evaporated under reduced pressure. The product is isolated by silica gel
column chromato,~aphy. Yield : 450mg tH-N~~I.R (D~ISO d-6) 0.88 (m , 9H)
1.22 (m, 28H) 1.4S (m, 2H) 1.83 (m, 2H~ 2.21 (m, 2H) 2.37 (m, 1H) 3.90 (m,
1H) 5.36-S.58 (m, 1H) 6.18 (m, 1H) 6.50 (s, 2H) 7.28-7.91 (m, 10H) b)
Synthesis of
2',3'-dideoxy-3'-fluoro-5'-O-[5-(L-valyloxy)-4-stearoyloxy-pentanoyl]
guanosine. A mixture of 2', 3'dideoxy-3'-fluoro-5'-O-
[S-(N-CBZ-L-valyloxy)-4-stearoyloxy-pentanoyl] guanosine (300m j, 0.308
mmole) in 5m1 N,N-diisopropylethylamine and Sml Dil2F was stirred for three
days at room temperature. Acetic acid (5 ml) was added and tl-~e mixture
was evaporated under reduced pressure . The product was isolated as the a;
;etate salt by silica gel column chromato~-aphy. Yield: 90 mg tH-NMR (
D\~ISO d-6 ) 0.88 (m, 9H) 1.24 (m, 28H I.55 (m, 2H) 1.91 (rn, 2H) 2.31 (m,
2H) 2.4~ (m, 1H) 2.56-3.08 (m, 2H) 3.15 (m, IH) 4.00-4.49 (m,..SH) 5.08 (m,
IH) 5.40-5.62 (rn, IH) 6.24 (m, 1H) 6.54 (s, 2H) 7.96 (s, 1H) EXAMPLE 2~
2', 3'-Dideoxv-3'-fluoro-5'-0-f 3-(L,-valyloxvl-2-stearovloxv-orooan~ll
~u3.nosine 



a) Synthesis of 2', 3'-Dideoxy-3'-fluoro-5'-O-
[3-(:~T-CBZ-L-valyloxy)-2-stearoyloxy propanoyl]guanosine. A mixture of 2',
3'-dideoxy-3'-fluoroguanosine (404mg, 1.5 m~-nole), 3-(~-CBZ-L-valyloxy')-2
stearoyloxy-propanoic acid (1.06g , I.76 nunole), D12,4P (24mj, 0.2 mmole)
and HOBT (264mg, 1.82 mmole) was co-evaporated ttvo times with Due' and
reduced to about 30m1. DCC (372tng, 1.8 rsmole) was added and t'ne mixture
was stirred overnight at room temperature. The mixture was filtered and the
solution was evaporated under reduced press~!re. Eth~~l acetate {50 ml) was
added and the organic phase was 'ashed rlvice with 5% acetic acid, with S%
sodium hydrogen ca.bonate and -ith water. The organic phase was dried W th
sodium sulfate and evaporated under reduced press~.:.~e. The product was
isolated by silica gel column chzorlato~raphy.Yield: 0.73 C   1 9 MAR 2W3
58 tH-NyIR (DVISO d-6) 0.82 (m,9H) 1.22 (m, 2SH) l.48 (m, 2H) 2.31 (m, 2H)
2.50-3.00 (m, 2H) 3.91 (m, 1H) 4.18-4.52 (m, SH) 5.00 (s, 2H) 5.30-5.61 (m)
2H) 6.16 (m, 1H) 6.50 (s, 2H) 7.32 (m, 5H) 7.71 (m, 1H) 7.92 (s,1H) 10.18
(s, 1H) b) Synthesis of 2', 3'-dideoxy-3'-fluoro-5'-0-
[3-(L-valyloxy)-2-stew-royloxypropanoyl]gu.anosine. A solution of 2',
3'-dideoxy-3'-fluoro-5'-O-[3-
(N-CBZ-L-valyloxy)-2-stearoyloxypropanoyl]guanosine (350m, 0.4 m<nole) in
ethyl acetate (25m1), methanol (5ml) and acetic acid (5m1) was hydrogenated
wifn palladium black (300m') with normal pressure for three hours. The
catalyst vvas filtered and washed with ethyl acetate and methanol. The
solution was evaporated under reduced pressure and the product was isolated
as the acetate salt by silica gel column chromatography. Y field: 120mg
1H-N~ (DVISO d-6) 0,84 (m, 9H) 1.22 (m, 28H) l.50 (m, 2H~ 2.32 (m, 2I-1]
2.50-3.00 (m, 2H~ 3.07 (m, 1H) 4.21-4.59 (m, 5H) 5.38-5.59 (m, 2I-~ 6.17
(m) 1H) 6.0 (s, 2H~ 7.90 (s, 1H) EX.A~14PLE 26 2'.
3'-Dideoxy-3'-fluoro-5'-O-f 3.3-bis(L-valyloxyrsethyll-propionic acidl
Quanosine a) Synthesis of 4,4-bis (N-CBZ-L-valyloxymethyl)-but-1-ene. 



To a solution of 2-allyl-1,3-propandiol (2.32a 20 mmole), N-CBZ-L-valine
(10.06g, 40 rnmole) and DMAp (0.485g) 4 rrli-nole) in 120m1 dichloromethane
~`~as added DCC (9.03g, 44 rsmole) in portions and the mixture was stirred
overnight at room temperature. The mixture was cooled to 5C and the
uretaa~e was filtered. The filtrate was evaporated and the product was
isolated by silica gel column chromatography. Yield : 9.0~ tH-NMR (CDCl3)
0.89 (m,12H~ 5.11 (s, 2H) 5.73 (m,1H) b) Synthesis of 3,3-Bis
(i\'-CBZ-L-valylox~~methyl)-propioaic acid. To a cooled solution of 4,~bis
(N-CBZ-L-val5~loxyZnethyl)-but-1-ene (14.6g, 25 mmole) a.-!d
tetrabutylammonium bromide (1.3g, 4 mmole) i,-~ 120m1 benzene was added
100m1 water. Under s'.rong sti:Ting potassium permanganate (1 ~.Sg) 100
mmole) was addded i-n portions and the r.:ivture was stirred for 2   1 9
MAR 2003 59 hours benveen 15C aad 20C . A sodium bisulfite aqueous solution
~tras added to the slurry until the mixture was discolored. The mixture
rwas acidified with 2N hydrochloric acid and , extracted dour times with
ethyl acetate. The organic phase was washed two times with water, dried
with sodium sulfate and evaporated under reduced pressure . The product was
isolated by silica gel column chromatography. Yield: 7.5g 1H-N'\2R (CDC13)
0.89 (m, 12H) 2.05 (m, 2H) 2,46 (m, 2H) 2.62 (m, 1H) 4.20 (m, 6H) 5.11 (s,
4H) 5.3b (m, 2H~ 7.35 (m, 10H) c) Synthesis of
2',3'-dideoxy-3'-fluoro-5'-O-[3,3-bis
(N-CBZ-L-valyloxymethyl)propionyl]guanosine. A solution of
2',3'-dideoxy-3'-fluoroo anosine (1.35g, 5 rnmole)) 3,3-bis
(N-CBZ-Lvalyloxymethyl)-propionic acid (3.6g, 6 mmole), D~IAP (0.061 g, 0.5
mmole) and HOBT (0.81g, 6 mmole) was co-evaporated two times with DMF and
reduced to about 120m1. DCC (1.24g, 6 mmole) was added and the mixture was
stizred overnight at room temperature. The rn.ixture was filtered and the
solution was evaporated under reduced pressure. Ethyl acetate (200 ml) was
added and the organic phase washed t~,vice 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. Yield: 2.7g tH-N\dR (D~rISO d-6) 0.88 (m,
12H) 2.00(m, 2H) 2.50-3.00 (rl, 2H) 3.90-4.43 (m, 10H) i.08 (s, 4H)
5.32-5.59 (m, 1H) 6.17 {m, 1H) 6.50 (s, 2H) 7.28 (nl, 10H) 7.72 (m, 2H)
7.90 (s, 1H) d) SSnthesis of 2', 3'-Dideoxy-3'-fluoro-5'-0- [3,3-bis
(L-valyloxytnethyl)-propionic acid) guanosine. A solution of 2')
3'-dideoxy-3'-fluoro-S'-0-[3,3-bis (~1-CBZ-L-valyloxy-rnethyl)-propionyl]
guanosine (2.6g, 3.1 r~mole) il-1 80m1 ethyl acetate) 20rr11 methanol and
20m1 acetlC acrd was hydrogenated with palladium black (0.3g) for t~vo
hours under normal pressure. The catalyst was filtered and washed wit:~l
e~nyl acetate and methanol. The solution was evaporated under recuceci
pressure and the product was isolated as the bisacetats salt by silica gel
column chromato~ aphy. Yield: 1.2g   1 9 MAR 2003 60 tH-hflr~IR (DuISO d-6)
0,90 (m, 12H] 1.78 (m) 2H) 2.50-3.00 (m, 2H) 3.09 (m, 2H) 4.02-4.45 .(m,
S:~I) 5.34-S.59 (m, 1H) 6.17 (rn, IH) 6.62 (s, 2H) 7.88 (s, 1H) EXAMPLE 27 



2'. 3'-Dideoxv-3'-fluoro-5'-0- f
3-!L-valvloxvmethvll-4-stearovloxv-butoxvcarbonvll euanosine a) Synthesis
of 2', 3'-Dideoxy-3'-fluoro-5'-O-
[3-(\T-CBZ-L-valylo:cym~thyl)-4-stea=oyloxybutoxycarbonyl] guanosine. To a
solution of 2',3'-dideoxy-3'-fluoroguanosine (269mg, 1.0 mmole in absolute
Did were added p5z-idine (l9Srng) 2.5 rnmole) and a solution of
3-(N-CBZ-L-valyloxymethyl)-4stearoyloxy-butoxycarbonyl chloride (750mg, 1.1
mmole) in 5m1 dichlororr:ethane. The mixture was stirred for three days at
room temperature. The solution was evaporated under reduced pressure and
the product was isolated by silica gel column chromatography. Yield: 120mg
1H-NMR (bivlSO d-6) 0.88 (m 9Fi~ 1.24 (m, 28H) 5.08 (s) 2H) 6.24 (m, lI-~
8.00 (s, 1H) b) Synthesis of 2',
3'-Dideoxy-3'-fluoro-5'-0-j3-(L-valyloxymethyl)-4-stearoylorybutoxycaxbonyl
]guaaosine. A mixture of 2',
3'-dideoxy-3'-fluoro-5-O-[3-(~1-CBZ-L-valyloxy~.ethyl)-.~-stearoyloxybutoxy
carbonyl] wa.nosine in 1 Sml ethyl acetate, 2m1 methanol and 2 ml acetic
acid was hydrogenated with palladium black (40m') under normal pressure for
two hours. The catalyst was filtered and washed with ethyl acetate and
methanol. The solution vrrs evaporated and the product isolated as the
acetate salt by silica gel column chromato~aphy. Yield: 78mg iH-N~1~~ (DMSO
d-6) 0.87 (m, 9I~ 1.22 (m, 28H) 1.48 (m, 2H) 1.68 (m, 2H) 2.l2 (m, 1H) 2.26
(m, 2H) 2.50-3.00 (m, 2H) 4.00-4.42 (m, 10H) 5.34-S.SQ (m) 1H) 6.18 (m, 1
H) 6.52 (s, 2H) 7.82 (s, 1 H) EX4WPLE 28 2' 3' -Did?oYV-3'-fluoro-5'-O-f2-
L-valvlo~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
mmole) in 20 ml dry DyfF v~: a; added potassium tent-butoxide (1.23;, 11
nmole) and the mixture was stirred for one hour at 60=C. Benzyl bromide
(2.14g) 12.5 mmole) was added and the mixture was stirred for six hou:s at
80C. The mixture was evaporated under reduced pressure and 100 m1 e~nyl
acatate was added. The organic phase was separated and washed four times
with water.The or~ar~ic phase yr as dried with sodium sulfate and
eo:~centxated in vacuo . The product was isolated by silica gel coluc~n
chromatography. Yield: 3.3? ~H-N~fR (CDC13) 0.88 (m, 3H) 1.26 (m, 28H) 1.62
(m, 2H) 4.20 (m, 1H) 5.20 {s) 2H) 7.36 (m, 5H) b) Synthesis of
benzyl-2-(I~-FMOC-L-valyloxy)stearate. To a solution of
beazyl-2-hydroxystearzte {3.2g) 8.2 mmole), ~-Fi`ZOC-L-vzline (3.4g, 10
mmole) and DMAP (0.12g, 1 mmole) in 80 ml dichloromethane was added a
solution of DCC (2.5g, 12 mmole) and the mixture was stirred overnight at
room temperarue. The mixture was cooled to 5C and the urethane was
filtered. The filtrate was evaporated and the product was isolated by
silica gel column chrornato~aphy. Yield: 4.5g 1H-I~,~ (CDC13) 0.90 (m, 6H)
1.26 (m, 6H) 1.82 (m, 2H) 2.16 (m, 1H`] i.21 (m, 1H) 4.36 (m, 



2H) 5.10 (m, 1H) 5.1-8 (s, 2H) S.28 (m, lI~ 7.20 - ?.80 (m, 13H c)
Synthesis of 2-(N-FMOC-L-valyloxy) stearic acid A solution of
benzyl-2-(h-FMOC-L-valyloxy)stearate (4.4g, 6.2 mmole) in 50 rnl ethyl
zcetate was hydrogenated with 10% palladium on charcoal (0.5g) lvith normal
p:~ssuze for rivo hours. The catalyst was filtered aad washed with ethyl
acetate and 1,4-dioxz~. The solution was ev aporated under reduced
pressure. and the product Svas isolated by silica gel column
chromato~raphy.Yield: 3.4g 1H-\nr~fR (CDC13) 0.58 (m, 6H) 1.26 (m, 28H)
1.82 (m, 2H) 2.28 (m, 1H) 4.20 (m, 1H) 4.40 (rn, 2H) 5.00 (m, 1H) 5.4I (m,
1H) 7 ~6 - ?.82 (m, 8H) , , d) Synthesis of
2',3'-Dideox~~-3'-fluoro-5'-0-[2_(I~T-F\~IOC-L-valyloxy)st:~-oylJ
guw-~os:ne.   1 9 MAR 2003 62 A mixture of 2',3'-d;deoxy-3'-fluoroguanosine
(404mg) l.Smmvle), 2-(~-FMOC-L-valyloxy)stearic acid (1.24g, 2 mmole))
D~IAP (24mg, 0.2 mmole) and HOBT (26~ ::g) 1,95 mmole) was co-evaporated
two times with DVIF and reduced to about 30m1. DCC (372tng, 1.8 mmole) was
added and the mixture vas stirred overnight at room temperature. The
mixture was filtered and the solution was evaporated under reduced
pressure. Ethyl acetate (50 trl) was added and the organic phase washed
r~vice with Sio acetic acid, with 5% sodium hydrogen carbonate and with
water. The organic phase was dried with sodium sulfate and evaporated under
reduced pressure . The product was isolated as the acetzte salt by silica
gel column chromatogra?hy. Yield: 1.28 tH-N\~LR (DMSO d-6) 0.80-0.90 (rn,
9I~ 1.22 (m) 28H) 2.1 Z (m, 1H) 2.50-3.00 (rn, 2H) 3.98 (m,lH) 4.96 (m, 1H)
6.17 (m, 1H) 6.50 (s, 2H) 7.32-7.95 (m, 10H) e) Synthesis of
2',3'-dideoxy-3'-fluoro-5'-0-[2-{L-valyloxy)-stearoylJ guanosine. To a
solution of 2',3'-dideoxy-3'-fluoro-5'-O-[Z-(I~-FViOC-L-valyloxy) stearoyl]
guanosi.ne (800mg, 0.89 mmole) in 15;n1 DNtr' was added DBU (1.35?, 8.9
mmole) and the mixture was stirred for 5 minutes at room temperature.
Acetic acid (2 ml) w2s 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 dried vzth sodium sulfate
and evaporated under reduced pressure . The product was isolated by silica
gel column chromatography. Yield: 165mg tH-NMR (DivISO 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, 31~ 4.94 (rn) 1H) 5.32-S.54 (ra, lf~ 6.14 (m, lI-~ 6.49 (s , 2H) 7.89
(s, 1H) E~M~'LE 29 2' 3'-DideoxY-3'-fluoro-5'-O-3-f 1
3-bis-(L.valvlowl-2-nronyl~arbom~l-proo~~oyllatlanosi ne 



a) Synthesis of 1,3-diberzyloxy-2-propyl succi:~ate menoestr. A solution of
1,3-dibenzyloxypropan-2-of (6.8g, 25 mmole) and succiric anhydride (7.5a,
7? morale) and D~I-4P (12.2g, 100 ramole) was stirred for one hour at 60=C.
The mixture was ev a orated under reduced pressure) acidified with 2N HCl
and extracte~ rivo times ~~rith ethyl   1 9 MAR 2003 63 aceta;~. The
combined organic phase was washed three times with water, dried with sodium
sulfate and evaporated under reduced pressure. The product was isolated by
silica gel column chrorrato~aphy. Yield: 7.8g b) Synthesis of 2',
3'-dideoxy-3'-fluoro-6'-0-[3-(1,3-dibenzyrloxy-2propyloxycarbonyl)-propanoy
l] guanosine A mixture of 2') 3'-dideoxy-3'-fluoroguanosine (1.61g, 6
mmole), HOBT (0.972g, 7:? mmole), D11~IAP ~(73.3m~, 0.6 mmole) and
1,3-dibenzyloxy-2-propyl succinate rnonoester (2.68g, 7,2 mmole) was
co-evzporated t`vo times with D~TF and reduced to about 150m1. DCC (I.SSg,
7.S 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. Ethyl acetate (200 ml) was added and the organic phase
washed tlvice with 6% 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. Yield: 3.3g c) Synthesis of 2', 3'-dideoxy-3'-fluoro-6'-O
[3-(I,3-dihydoxy-2-propyloxy carbonyl)propanoyl]guanosine A solution of 2',
3'-dideoxy-3'-fluoro-5'-O-[3-(1,3-dibenzyloxy-2-propyloxy
carbonyl)propanoyl]Quanosine (3.2g) 5.13 nmole) in SO znl efnylacetate, 50
ml methanol arid 10 rnl 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'-fluoro-~'-O- {3-[1,3-Bis (
1~'-CBZ-L-valyloxy)-2propyloxycarbonyl] propanoyl} guanosine. A mixture of
2',3'-dideoxy-3'-fluoro-5'-0-[3-(1,3-dihydroxy-2-propyloxy
carbonyl)propzaoyl]guanosine (1.93a 2.93 runole), hT-CBZ-L-valine (1.76g, 7
mmol~), HOBT (0.9g, 7 mmo'.e) and D~I~fAP (8S.Smg) 0.7 mmole) was
co-evaporated rivo times 'it`Z DVIF' and reduced to about 60 ml. DCC
(1.SSQ; 7.S mmole) was added and the mixture wzs stirred overni~'~t at room
temperature. The mixture was warmed for four hours at 60C and then cooled
to about 10C. The mixture was filtered and the solution was reduced under
reduced pressure. Ethyl acetate (160 ml) w~: added and ti~!e organic phase
was washed hvice wzcz S,~o acetic acid, S% sodiu;n hydrogen carbonate and
wzter. The orgznic phase was died vrich sodium sulfate and   1 9 MAR 2003
64 evaporated under reduced pressure. The product was isolated by silica
gel' column chro~nato~raphy. Yield: 1.6g. e) Synthesis of 2', 



propyloxycarbonyl]-propanoyl} guanosine. 3'-dideoxy-3'-fluoro-5'-0-{3-[
1,3-bis-(L-~~zlyIoxy)-2 A solution of 2',3'-dideoxy-3'-fluoro-5'-0-{ 3-[
1,3-bis-(~;-CBZ-L-valyloxy)-2propyloxycarbonyl)propanoyl}guanosine(1.6g,
I.75 ramole) in 80 mI ethyl acetate, 20 ml methanol and 20 m1 acetic acid
was hydrogenated with palladium black (0.3g) for two hou: s at roora
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 diacetate salt by silica gel column
chromatography. Yield: 1.02g 1H-NMR (DMSO d-6) 0.5=l (m, 12H) 1.85(m, 2H)
2.58 (m, 4H) 2.60-3.10 (m, 2H) 3.11 (m, 2H) 3.6I-4.39 {m, 7H~ 5.19 (m, 1H)
5.3S-5.~6 (m, 1T-~ 6.16 (m, lI-i~ 6.62 (s, 2H) 7.89 (s , 1H] (EXAMPLE 30 2'
. 3'-Dideoxv-3'-fluoro-5'-O- ~ 3-f 1-~L-~~alvloxY~-3-hvdroxv-2-~ro~ vloxv
ca-~onvll-vrooano yl1 ~:anosine a) Sy~ntnesis of
2',3'-dideoxy-3'-ftuoro-5'-0-{3-[1-(N-CBZ-Lvalyloxy) ~-hydroxy2-propyloxy
carbonyl]-propznoyl} Quanosine. A mixture of 2',
3'-dideoxy-3'-fluoro-5'-O-[3-(1,3-dihydroxy-2-propyloxy
carbonyl)-prepaaoyl] waaosine (1.3g, 2.93 mmole), N-CBZ-L-valine (1.00g, 4
mmole)) HOBT (0.54a) 4 nzrnole) and DiVL4P (48.8 mg, 0.4 mmole) was
co-evaporated t<vo times with DITr and reduced to abort 60 tnl. DCC (0.91
j) 4.4 mmole) was added and the mixture was stirred for 72 hours at room
tem~~rature. The riixture was filtered and the solution evaporated under
reduced pressure. Ethyl acetate (150 ml) ~as added and the orgznic phase
washed t~vice zth 5% acetic acid, 5% sodium hycrogen carbonate and water.
The organic phase was dried with sodium sulfate and evaporated under
reduced pressure. The product was isolated by silica gel colum-~t
ciiromato~aphy. Field: 0.99g '   'I 9 MAR 2003 65 b) Synthesis of 2',
3'-dideoxy-3'->auoro-5'-O-{3-[1-(L-valylox})-3-hydroxy-2 



~propyloxycarbonyl]-propanoyl~ guanosine. A solution of 2',
3'-dideoxy-3'-fluoro-S'-0-{ 3-[
1-(N-CBZ-L-valyloxy)-3-hydroxy-2propyloxycarbonyl)-propanoyl~guanosine
(0.82g, 1.21 mmole) in 30 ml ethyl acetate, 15 ml methanol and I S ml
acetic acid was hydrogenated with palladium black (0.15g) for rivo 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 (DivISO d-6) 0.84 (m, 6H) 1.86 (m, 1H)
2.~8 (m, 4H) 2.63-3.02 (m, 2H) 3.l0-4.38 (m, 9H) 5.34-5.56 (m, lI-~ 6.16
(m, 1H] 6.56 (s, 2H] 7.90 (s) 1H) EXAMPLE 31
5'-Irvalvl-2'.3'-dideoxv-3'-fluoroguanosine To a solution of 2',3'-
dideoxy-3'- fluoroguanosine (810 mg, 3 mmole) and 4dimethylaminopyridine
(73 mg, 0.6 mmole), N-CBz-L-valine (I.5 g, 6 mmole) and
1hydroxybenzotriazole (810 m~, 6 mmole) in D1g' (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 chromato~-aphy (1.15 g). This
intermediate (503 mg, 1 mmole) was dissolved in a mixed solvent of ethyl
acetate (10 ml), methanol (20 ml) and acetic acid (2 rnl). 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). 1 H-I~'~~fR (D1~IS O d-6): 7.94 (s, 1 H)) 6.52 (s,
2 H), 6.17 (dd, 1 H), 5.47 (dd, 1 H}, 4.15 (m, 3H), 3.15 (d, 1 H),
3.01-2.62 (m, 2H), l.80 (m, IH), 0.82 (dd, 6 H).   '! 9 MAR 2003 .EXAMPLE
32 66 2'. 3'-Dideoxv-3'-fluoro-5-0-f2-(-L-valYloxv) prodionyllauanosine a)
Synthesis of 4-methoxy~enzyl-2-hydroxypropionate. To a stirred solution o f
DL -? hydroxypropionic acid (9.0g , 100 mmole) in 100 m1 dry DMF' was added
potassium tent-butoxide (12.340, 110 mmole) and the mixture was stirred for
one hour at 60C. 4-metho~cybenzyl chloride (18.8g 120 mrnole) was added and
the mixtwre was stirred for eight hours at 60C. The rni.~tture was
evaporated under reduced pressu:e and 2~0 rnl ethyl acetate teas 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 1H-Ir'1~
(CDC1~) 1.40 (m, 3I-i) 3.81 (s, 3H) 4.26 (m, 1H) 5.14 (s, 2H) 6.90 (d, 2Fi)
7,28 (d, 2F~ b) Synthesis of
4-methoxybenzyl-2-(N-CBZ-L-valyloxy)propionate. To a solution of
~-methoxybenzyl-2-hydroxypropionate (4.2g, 20 rimole), N-CBZ-L-valine
(5.02g, 20 mmole) and Di~LA.P (0.24a, 2 mmole) in 100 r~l dichloromethane
was added a solution of DCC (4.54g, 22 mmole) and the mixture was stirred
overnight at room temperature. The mixture was cooled to 5C and the
urethane was filtered. The filtrate was evaporated and the product was
isolated by silica gel column chromatography. Yield : 7.9g tH-N1,~LR
(CDCI3) 0.88 (m, 6H) 1.50 (rn, 3H) 2.26 (m, 1H) 3.8I (s, 3H) 4.34 (m, 1H)
5.04 5.30 (m, 6H~ 6.88 (d, 2H) i.26 (m, 7H~ c) Synfnesis of
2-(~I-CBZ-L-valyloxy)-propionic acid. To a solution of
4-rnethotybenayl-2-(N-CBZ-L-valyloxy)-propionate {7.8g, 17.5 r~mole) in
dichloromethane (100 ml) vas added trifluorozcetic acid (10 ml) and the
solu5on was stirred for one hour at room temperature. The solution seas
evaporated under reduced pressure and the product was isolated by silica
gel column chromatography. Yield: S.Og , tH-NMR (CDC13) 0.94 (m, 6H) 1.55
(d, 3H) 2.30 (m, 1H) 4.42 (m) 1H) i.12-S.30 (m, 4H) 7.28 (m, SH)   1 9 MAR
2003 67 d) Synthesis of 2',3'-dideoxy-3'-fluoro-5-O-(2-(N-CBZ-L-val;
~loxy)-propionyl]gua nosine A mixture of 2',3'-dideoxy-3'-fluoroguanosine
(404 mg, 1.5 mmole), 2-(N-CBZ-L-valylo;cy}propionic acid (0.58??, 1.8
r~mole), DMAP (22 mg, 0.18 mmole) and HOBT (243 mg, 1.8 mmole was
co-evaporated t~vo times with D~fF and reduced to about 30 nil. DCC (412
mg, 2.0 mmole) was added and the 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 hydrojen carbonate and
with water. The organic phase was dried with sodium sulfate and evaporated
under reduced pressure. The product was isolated by silica gel column
chromatography. Yield: 0.72g 



'H-1\i~ (DMSO d-b) 0.9Z (m, 6H) l.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) 5.44-5.5 8 (m, 1
H) 6.18 (t, 1 H) 6.52 (s, 2H) 7.36 (m, 5H) 7.70 (d, 2H) 7.92 (s , 1H~ e)
Synthesis of 2',3'-dideoxy-3'-fluoro-5-O-[2-(h-valyloxy)-propanoyl]
guanosine A solution of
2',3'-dideoxy-3'-fluoro-5-O-(2-(N-CBZ-T-~-valyloxy)-pcogaroyl] guanosine
(0.6g, 1.04 mmole) in 20 ml ethyl acetate, 10 zoI methanol and 10 ml acetic
acid ~G~as hydrogenated with palladium black (0.1g) for rivo 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 tH-N1~ (DiViSO d-6) 0.88
(m, 6H) 1.40 (d, 3H) 1.92 (m, 4H) 2.52-3.04 (rn, 2I~ 3.18 (m, 1H) 4.18-4.42
(m, 3H~ 5.06 (m, lI-~ 5.32-5.58 (m, 2I-~ 6.18 (m, 1H) 6.52 (s, 2H} 7.90 (s,
1H) E3t.AMPLE 33 2'. 3'-Dideoxv-3'-fluoro-5'-0-3- 2.3-bis- -valvloxv -I- ro
vloxvcarbon~~l - ro anovl anosine. a) Synthesis of 4-methoxybenzyl
suceinate monoester. , To a mixture of succinic an_h5~dride (7?g, ?50
mmole) and 4-methoxyben~yl alcohol (69.1g, 500 mmole) in 1,4-dioxane (300
ml) was added pyridine (79.1g, 1000 ramole) and the mixture was stirred for
five liours at 80C . The mixture was evaporated under reduced pressur~ and
600 ml of   1 9 MAR 2003 ss ethyl acetate and 60 ml of acetic acid were
added. The organic phase was washed three times with water, dried with
sodium sulfate and evaporated under reduced press;ire. The product was
recrystallized tom toluene. Yield: 104 g. 'H-N~IR (DivISO d-6) 2.48 (m, 4H)
3,72 (s, 3H) 5.00 (s, 2H) 6.90 (d, 2H) 7.28 (d, 2H) b) Synthesis of
succinic acid 2,3-dihydroxypropyl ester, 4-metho~ybenzyl ester . To a
solution of glycerol (23.0g, 2~0 mmole), 4-methoxybenzyl succinate
monoester (5.95 g, 2~ mmole) and DI~fAP (0.36g, 3 mmole) in D~rIF (200 rnl)
vas added DCC (6.2g 30 mmole) and the mixture was stirred overnight at room
temperatv.re. The mixtu-re was evaporated under reduced pressure and 150 ml
dichloromethane was added. The mixture was filtered and the solution washed
twice v~zth water. The water phase was extracted two times W th
dichloromethane and the combined organic phases `were dried with sodium
sulfate. The solution wzs evaporated under reduced pressure and t:ne
procuct was isolated by silica gel column c~ro,nato~aohy. 



Yield: 3.0g 1H-h':VIR (CDC13) 2.65 (m, 4H) 3.61 (m, 2H~ 3.80 (s, 3H] 3.90
(m, lI-~ 4.18 (ra, 2I-i~ 5.05 (s, 2H) 6.89 (d, 2H) 7.26 (d) 2H) c)
Synthesis of succinic acid 2,3-bis-(\'-CBZ-L-V2lyloxy)-p;epyl ester)
4-methoxybenzyl ester. To a stirred solution of succinic acid
2,3-dihydro~y~propyl ester, 4-tnet.'noxybenz5~1 ester (2.9g, 9.28 mmole),
h-CBZ-L-r~2line 0.03g) 20 mrr:ole) and D~~~ (0.24-",g, 2 rnrnole) in
di.chlorornethane (60 ml) was added DCC (4.58) 22 mmole) and th,e raixh:re
was stirred overnight at room temperature. The mixture was f ltered a-nd
the solution was evaporated under reduced pressure. The product was
isolated by silica gel column chromato~aphy. Yield: 2.5g . H-N~rIR (CDC13)
0.90 (m, 12H) 2,l6 (m, 2H) 2.62 (m, 4H) 3.80 (s) 3H) 4.33 (m, 4H) 5.06 S.52
(m) 9H) 6.89 (d, 2H) i.30 (m, 12H)   1 9 MAR 2003 69 d) Synthesis of
succinic acid 2,3-bis-(iV'-CBZ-L-valyloxy)prop~~i ester. ' To a solution of
t:ne above intermediate (2,3a, 2.95 ru.mole) in dichloromethane (25 ml) was
added trifluoroacetic acid (2.5 ml) and the solution was stirred for rivo
hours at roor,~ temperature. The solution v; as evaporated under reduced
pressure and the product was isolated by silica gel column chromato~aphy.
Yield: 1,8g tH-hiviEt (CDCh) 0.92 (ci, 12H 2.12 (m) 2H) 2.64 (m) 4H) 4.32
(m) 4H) S.10 (s, 4H] 5.22 5.S0 (m, 3H) 7.34 (nz, lOH) e) Synthesis of
2',3'-dideo:~5~-3'-fluoro-5'-0-{3-[2,3-bis
(~'-CBZ-L-valyloxy)-1propyloxycarbon.yl]propanoyl} guanosine. A mixture of
2', 3'dideo~y-3'-fluoroguanosine (0.538g, 2 rrunole), H03T (0.327g) 2.4?
m:-role), DM,.AP(29.3 mg, 0.24 mmole) and succinic acid
2,3-bis-(N-CBZ-L-valyloxy)-1-propyl ester (1,6?) 2.42 mmole) was
eo-evaporated two times with DMF and reduced to about 50 rnl. DCC (0.S36 g,
2.6 rn.mole) was added and th.e mixtuxe was stirred 72 hours at room
temperature. The mixture ,vas filtered and the solution was evaporated
under reduced pressure. 100 ml of ethy'i acetate was added and the organic
phase washed tt~~ice 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
chromato~aphy. Yield: 0.65g. 1H-I~'1~Z (DMSO-d6) 0.88 (m, 12H) 2.08 (ra,
2H) 2.58-3.04 (m, 6H) 3.92 (m, 2H) 4.l0-4.46 (m, 7H) 5.00 {s, 4H) 5.22 (m,
1H) 5.32-5.55 (m, 1H) 6.l7 (m, 1H) 6.~0 (s, 2H) i.32 (m, 10H) 7.70 (d, 2H)
7.92 (s, 1H) f) Synthesis of
2',3'-dideoxy-3'-fluoro-5'-O-{3-[2,3-5is-{L-~~alyloxy)-1-prop`~loxycarbonyl
]-propanoyl} guanosine. 



A solution of the intecTnediate Trimdiately above (0.57g, 0.626 mmole) in
20mi et'nyl ace~a:e, 10 ml methanol and 10 ml acetic acid was hydrogenated
with palladium blac~ (0.1g) for hvo hours .; at room temperature and
noralal pressure. The catalyst was filtered and washed with rnev.~ol. The
solution ~as e~~aporat:3 under reduced pressure and the product ~~; a.s
isolated by silica gel column chromatoj aphy. The product way dissol~~ed in
dichlorome~.:nar.e and 1M hydregt~:   1 9 MAR 2003 70 chloride in ether
(l.l ml) eras added. The mixh!re was evaporated under reduced pr~ssu:e and
dried in vacuo to yield the title conpound as the dihydrochloride salt.
Yi~ld: 0.37g tH-NVIR (Di~4S0 d-6) 0.9? (m) 12H) 2.12 (m, 2H~ 2.58-3.04 (rn,
6H) 3.7~ (m, 2H) 4.16-4.50 (m) 7H) i.19-5.60 (tn, 2H) 6.18 (m, 1H) 6.76 (s)
2H) 7.92 (s, 1H~ E.YRM>?LE 34 2~ 3'-Dideoxy-3'-Ouoro-S'-0- 3-( 1
3-bis-(L-valvloxyl-2-nrooylo~cycaroowll nrooanovl ~uanoSl ne,
dihvdrochloride salt. a) Synthesis of succinic acid 1,3-dibromo-2-propyl
ester, 4-m:;hoxybenzyl ester To z solution of 1,3-dibromopropane-2-of
(21.8a 100 rrsnole), succi~-~c acid 4-methox5benzyl ester (28.6 j,120
mmole) and DVLAP (1.22g) 10 zr:.m.ole) in dichlorometh me (400 ml) wa;
added DCC (24.8j, 120 u~ole) in portions at about 10C. The mixture was
s'~irred ovemijht at room temperature and cooled to about 5C. The mixtLre
was filtered and the solution was evaporated under reduced pressure. 600 m1
of ethyl acetate was added and the or;anic phase was tvashed t~Trice v=~zth
5% acetic acid, 5% sodium hydrogen carbonate and water. The solution was
dxied wish sodium sulfate and evaporated under reduced pressure. The
prod~_ct was isolated by silica gel column chroma`o j~phy. Yield: 34.8 j.
~H-hiVfR (CDCh) 2.69 (m, 4H) 3.57 (ru, 4H) 3.81 (s, 3H) 5.07 (s, 2H) ~.1
^-. (rn, 1H) 6,88 (d) 2H) 7.2b (d, 2H) b) ~ SS~nthesis of s~!ccinc acid
1,3-bis-(hT-CBZ-L-valyloxy)-2-propyl ester, 4-nethox~~beazyl ester. To a
solution of 11-CBZ-L-value ( 58.5 g, 232.8 inmole) in dried DIhF (300 ml)
~as added potassium-tert.-butoxidc (24,6S ~, 220 mmole) and the mixture was
s;red for one hour at room temperature. A solutior. of succivc acid
1,3-dibromo-2-propyl ester, ~-raethoxy~benz~~l ester (3 "-. g, 77.6 mmole)
in dried DMF (~0 ml) was added and the mixture wa.s stirred for eighteen
hou:s at 60C. The potassium bromide was filtered and the solution was
evaporated und~r reduced pressure. 600 ml of ethyl ace~te was added and the
orga-nit phase wa:ied h~lce l~lth ~% sodiu-m hydrogen carbonate zed v: ith
water. The organic phase was drid Zth sodium sulfate zr,d   



1 9 MAR 213 71 evaporated under reduced pressure. The product was isolated
by silica gel column chromatography. Yield: 45g iH-N:~LR (CDC13) 0.90 (m,
12H) 2.16 (m, 2H) 2.61 (m, 4H) 3.80 (s, 3H ) 4.12-4.42 {m, 6H) 5.02 (s, 2H)
5.10 (s, 4H) 5.4; (m, 3H) 6.88 (d, 2H) 7.32 (m, 12H) c) Synthesis of
succinic acid 1,3-bis-(ICI-CBZ-L-valyloxy)-2-propyl ester. To a cooled
solution of the intermediate immediately above (44.5 g, 57.1 mmole) in
dichloromethane (500 ml) was added trifluoroacetic acid (50 ml) behveen 5C
tad 10C and the solution was stirred for two hours at 10C. The solution was
evaporated under reduced pressure and t~vo tunes co-evaporated with
tolueae. 400 mI of ethanol was added and the mixhire was stirred for 30
minutes at 40C. 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 1H-Nil2R (D~rIS O-d5) 0.88
(m, I2H~ 2.04 (m, 2H) 2.46 (m, 4H~ 3.94-4.40 (m, 6H) 5.02 (s, 4H) 5.18 (m,
1H) 7.32 (m, l OH) 7,74 (d , 2H~ d) Synthesis of
2',3'-dideo:cy-3'-fluoro-5'-O-{3-[1,3-bis-(\r-CBZ-L-valyloxy)-2propyloxycar
bonyl]propanoyl} guanosine. A raixture of 2',3'dideoxy-3'-fluoroguanosine
(17.8 g, 66 rn.mole), HOBT (l0.64 Q, 78.8 mmole), succiac acid
1,3-bis-(fir-CBZ-L-valyIoxy)-2-propyl ester (52 g, 78.8 mmole) and Di~LA~'
(0.96 g) 7.85 mmole) was co-evaporated rivo times with DVIF and reduced to
about 500 ml. DCC (17.3 g, 84 mmole) was added and fne mixtwre was stired
overnight at room temperature. The mixture was warmed for six hours at 60C
and then cooled to about 10C . The mixture was filtered and the solution
was reduced under reduced pressure. 1200 ml of ethyl acetate v,~as added
and the organic phase wa.~- washed rivice with 5% acetic acid, 5% sodium
hydrogen carbonate and wvter. The organic phase was dried with sodium
sulfate and evaporated under reduced pressure. The product ~as isolated by
silica gel column ehro:natography. Yield: 42g. ~H-~'~IR (D`'fS0-d5) 0.90
(m, 12H12.02 (m, 2H) 2.5-3.02 (t:l, 6H) 3.9:; (rs) 2H)   1 9 MAR 203 72
4.22 (m, 7H) S.02 (s, 4H) 5.18 (m,1H) 5.22-S.50 (m, 1H) 6.16 (m, 1H) 6.50
(s, 2H) 7.32 (m) i0H) 7.72 (d, 2H) 7.92 (s) 1H) e) Synthesis of
2',3'-dideoxy-3'-fluoro-5'-O-{3-[I,3-bis-(L-valyloxy)-2-propyloxycarbonyl]-
propanoyl}guanosine dihydrochloride salt. A solution of
2',3'-dideoxy-3'-fluoro-5'-0-{3-[1,3-bis-(hT-CBZ-L-valyloxy)-2-propyloxy
carbonylJpropanoyl} guanosine (5.0, 5.9 mmole) in 7~ m1 ethyl acetate zed
75 ml methanol was hydro jenated with palladium on actin ated carbon I O%
Pd ( 1 g) one hour at room temperature and normal pressure. The catalyst
was filtered and washed wifn met'nw-~ol. The solution. was evaporated under
reduced pressure. The product was dissolved in dichloronethane and a
solution of 1Vi hydrogen chloride in ether (6 ml) was added, while cooling.
The mixture was evaporated under reduced pressure. 'Yield: 3.5g 1H-Nit
(DYISO d-6) 0.94 (m, 12H) 2.I8 (m, 2H) 2.5-3.04 (m, 6H) 4.20-4.54 (m) 7H)
5.24 (m, 1 H) 5.3 4-5 .64 (m, I H) 6:? 2 (m, 1 H) 6.92 (s, 2H) 8.30 (s, 1
H) 8.62 (s, 6H) 



EX.~MPLE 35 Alternative svnthesis of 2'.3'-dideoxv-3'-fluoro-5'-O- 3-f
1.3-bis-(L-valvloxvl-2 prooyloxvcarbonvll orovanoyl ~uanosine a) Synthesis
of succinic acid 1,3-dibromo-2-propyl ester, i,l-dimethylethyl ester. To a
solution of 1,3-dibromopropane-2-of (I0.9 g 50 rnrnole), succinic acid
1,1-dimethylethyl ester (J. Or?.Chem 59 (1994) 4864) (10.450, 60 mmole) and
D12AP (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 5C. The mixture was filtered and the
solution leas evaporated under reduced pressure. 250 m1 ethyl acetate was
added and the orjamic ph~e vas washed t<vice with S% citric acid, 5% sodium
hydrogen carbonate and wa:er. The solutiol was d.~ied W th sodium sulfate
and evaporated undo; reduced pressure. The product was distilled in vacuo.
('op 0,5 135-140C ) Yield: 16.8 g ,, ~H-~'".~LR (CDC13) 1.4S (s, 9H) 2.5S
(m, 4H) 3.61 (m, 4H) 5.i2 (m, IH )   7 9 MAR 2a03 73 b) Synthesis aF
succinic acid 1,3-bis-(~!-CBZ-L-valyloxy)-2-propyl ester, l,ldimethylethyl
ester. To a solution o f N-CBZ-L-valine (18.85 g, 75 xnmole) in dried DvfF
( 100 ml) was added potassium tert.-buto:cide (7.85 g, 7G mmole) and the
mixture was stirred for one hour at room temperature. A solution of
succinic acid 1,3-dibromo-2-propyl ester, 1,1-dimethylethyl ester (9.35?,
25 mmole) i.~ dried Due' (20 rnl) was added and the mixture was stirred for
eighteen hours at 60C. The potassium brorlide was filtered and the solution
evaporated under reduced pressure. 30G ml of ethyl acetate were added and
Lhe or~anic phase washed r~ice ~ith 5% sodium hydrogen carbonate and with
water. The organic phase was dried ~~ ith sodium sulfate and evaporated
under reduced press~we. The product was isolated by silica gel column
chromato~aphy. Field: 14; 'H-I~'W (CDC1;) 0.90 (m, 12H) 1.~2 (s, 9F~ 2.14
(m, 2H~ 2.52 (m, 4H) 4.32 (m, 6H) 5.10 (s, 4H) 5.32 (m, 3H] 7.26 (m, 10H)
c) Synthesis o f 1,3-bis-( LT-CBZ-L-valyloxy )-2-propyl succinate monoester
. To a cooled solu"ion of succir~c acid 1,3-bis-(N-CBZ-L-valyloxy)-2-propyl
ester, 1) 1diruerizylethyl ester {13 g, 15.18 ra~ole) in dichlo:ornethane
(100 ml) wzs added trifluoroacetic acid (20 ml) and t:re solutioa was
stirred for six hours at room. tempera~.:.re. The solution was evaporated
under reduced pressure. 200 rnl ethyl acetate was added and the organic
phase was washed with 5% sodium hydrogen carbonate and water. The solution
was evaporated under reduced pressure. Yield: 11.7g 'H-I~i~'IR (D~'ISO-d5)
0.8S (m, 12H) 2.04 (m) 2H) 2.46 (m, 4H) 3.94-4.40 (m, 6H) 5.02 (s, 4H) 5 .1
s (m,1 H) 7.3 2 (r:,, l oH) 7.74 (d, 2 H) d) Synth::is of
2',3'-dideoxy-3'-fluoro-5'-O- 3-[1,3-bs-(L-valyloxy)-2 prop;~loxycaroonylJ
p;opanoyl ouarosine 



The intermediate from step c) is esterified to FLG as shown in example 34
step d) and tl:e hI~-,, prot:eting soups e:: the ~~alyl moieties removed by
conventional tech.~iq::es, such as shown in Exa.:.ple 35 step e) o;
Exar~.ple 29 s!p e).   1 9 MAR 2003 BIOLOGICAL EX.A.~'LE 1 Pharmacokinetics
Coaf`irmation that orally administered prodrugs as described herein release
FLG in vivo is obtained in a rat rnodel which is recognized as a useful
model for aasessil-~g ph~-rnaco?:inetic parameters of nucleoside analow.es.
The oral compositions are administered in a ph~ ~ aceutical vehicle
comprising propylene glycol, or in the case of the more soluble compounds
such as that of Example 26 or Erarnple 34, in water, to duplicate fasted
anireals in a dosage corresponding to 0.1 mmol/kg. For comparison, a set of
rats is iv dosed with 0.0l mrnol,^~g of the meta'oolite
2',3'-dideoxy-3'-fluorow.anosine. Sentm levels of the metabolite are tzen
monitored in serum collected at 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 ITV detection at 254 nm, in. a manner
analogous to Stahle et al 1995, J 1'harm. Biomed. Anal. 13, 369-376. An
HPLC sy~ste:n can be based on a 0.05 M ammoniwn-dihydrogeu-phosphate
buffer, with 1.2 % 2-propanol solvent, buffered to pH 4.5 or 30 m.M sodium
dihydrogen phosphate buffer vita 2% acetonitrile solvent buffered to pH
7.0. The column may be a 100 x 2.1 mm BAS C18 5 pm particle size w-ih a 7
um C 18 guard column or Zoroa.~ SB-CN C18 150x4.6rnm, Sp.m column. Protein
binding of the compounds described herein is neglible as is tact of the
metabolite and ultzafiltration throu~'~ Amicon or Miaocon 30 filters is
useful for serum samples. Advznta~eously the main peak is subject to
further column chromato~aphy to better aid in resolution of FLG over low
weight scrum components. The iv levels are multiplied by a factor of ten in
order to obtain AUC values for comparison with the or al values. Absolute
oral bioavailability is deter~eined as the ratio beW'een ''AUC;,, and
'AUC~;.   1 9 MAR 2003 Table 1 7s 6h absolute bioavail. .'o12h absolute
bioavail.FLG9%*"Example 22390>SO%*Example 1337~'0Example 1229%Example
258l.5Example 2847.5%Example 2460.5%Example 26b7.5%Example 2951 '"
estimated. **literature value The compounds described herein including the
compounds of the invention thus provide significantly enhanced oral
bioavailability relative to the metabolite ruetabolite 2',3'-dideoxy-3' 



fluoro,guanosine. Notably, the compounds are released into the blood iz a
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 assistin? once daily dosage. Additionally, a sustained
release z~~oids the problems of acute toxicity seen in compounds with a
more rapid releaj~ rate. Althoujh the rat is ~Trell recognized as a good
model for predicting h ~ ~ an bioavailabi>ity of nucleoside analowes,
species independent bioavailability of a compound (Example 34) was
con.hrmed in .11.5 1:~ male and female beagle dogs administered orally with
0.0~ mxaolh.'~ (38 m~/l:g) compound in water or iv 0.005 mmolll;g (1.3S
mg~kg) metabolite in water. Plasma collection and analysis as above. Male
dog 12 hou: absolute bioavailability 51% Female dog 12 hou: absolute
bioa~~ailability 74%   1 9 MAR 2003 BIOLOGICAL EXA:~LE 2 Antiviral activity
Retroviruses 76 As can be demonstrated by the methodology of Biological
Example l, the compounds tested release, in vivo, the metabolite
2',3'-dideory-3'-fluoroguanosine. Ir. vi!ro measurement of the antiviral
activity of this metzbolite wi!1 thus reelect the ds facto actir-ity of
these compounds In the XTT dye uptake assay of Koshida et al Arttimicrob
Agents Chemother. 33 778-7S0, I989) 



utilising MT4 cells) the metabolite measured in Biological Example 1 above
showed the following in vitro activities against retroviruses: Table 2 HN
or retroviral strain ~ICS,~-1 t t t s1 p.glml~-12a-;t ~.z.r1
pg/ml~-ltttsT~OT1 p.ghnlHIy-1 29I9a.7 ~.~ntl~-~SBL66692 ~.t~/rTllSNs~,t 1
p~ml *Concentration of metabolite inducing SO% inhibition of vixal
replication It will thus be apparent that administration of the compounds
of the in~'ention as well as the compounds mentioned in this application
induce powerful antivirzl actirzties against the retrovitltses HIV-1) HN-2
and SN. It should also be noted izom the HIS'-12"t AZT` and H1V 1 itte
TIBO` results that the antiviral activity of fnese compounds does not show
cross resistance against strains of HN w'nich have become resistant to
other HIV agents such as the nucleoside analogue AZT o. the non-nucleoside
reverse transcriptase isthibitor T1B0.   1 9 MAR 2003 BIOLOGICAL EXA~LPLE 3
Antiviral activity - HBV The activity of antivirals on duck hepatitis B
virus (DHBV) in ducks is an acknowledged animal model for the validation of
in vivo hepatitis B activity in humans. Tl:e activity of the in vivo
metabolite measured in Biolojical Example 2 above has been assayed in the
DHBV model described by Sherker et al (1986) Gastroenterolo?y 91, pp
818-824. The results a;e depicted in Figures 1 and 2 rn short, 4 control
ducks ~t~ete treated with phosphate bufr'zred saline (PBS) and 4 ducks zth
5 mg~~:Jd.ay of the active metabolite. The ducks were rivo day old when
ir!oculated with DHBV and 18 days ol~ when trzatment was commenced. The
metabolite and PBS (controls) were given intrap~:itoneally for 10 days as
hvice daily inject~ons) at 8 am and 4 pm. Treatment lasted 33 days and the
animals were followed 5 weeds after ti:e end of treatment. The e~cacy of
treatment was followed by dot blot-hybridisation of DHBV DNA iln serum
using a radioactive probe and the amount of DHBV measured as the a.-nouut
of radioactivity hybridised. Figure 1 plots the amount of DHBV DNA in serum
at di~'erent tun~oints before, during and after treatment. As can be seen
in Fi'ure 1, there is no decrease in the amount of Di3BV in serum during
treatneat with PBS (control, solid line). The animals given the metabolite
measured i.n Biological Example 2 (broken line) showed a drarnatic decrease
in tile a:-nount of DHBV in serum during the first 10 days of treatment,
whereupon for the remainder of treatment the lev el oFDH~3V DNA was below
the detection limit at this dose of 5 mg~g/day. Repeat experiments at
dosages of 30 and 3 mg/keJday and with congenitally infected ducks (not
shown) also produced sirrula: results, that is a dranatic fall in serum
DHBV DNA to under the detection threshold. Even at the very lo~ dose of 0.3
mg/ltgiday the metabolite caused a considerable zn~'zibition of DHBV in
vivo. After the finish of treatment, virus reappeared in the se.-un, as
show: in Fi?. 1. Reappearance of I-1BV after short term treatment with
conventional antivirals haj been observed earlier in both humw~ts and
animals with chronic hepatitis B infection. ..., As ca.~ 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 $om about 270 g to about 800 g which
~as ob=~n'ed during the treatment period is so large that toxic effects)
had they occu.-red, should be easily  



1 9 MAR 2003 ~s visible as a change in ~rowlh rate. Similar growth curves w
er a also observed for the ducks receiving tEie higher dosage ra:e of 30
mglh~day. This metabolite is thus clearly non-toxic. As the compounds
described and the compounds of the invention are hydrolysed iii vivo to
give this metabolite, as established in Example 2 above, and a natlwe
identical and therefore easily metabolized fatty acid, it can therefo:e be
inferred that no long term to~cicity problem can be expected from
administration of these compounds. The absence of acute (short term)
toxicity of these compounds when administered orally is established in
Biological Exa.-rpIe 2 above. FORMULATION EXAMPLE 1 Tablet formulation The
following ingzedients are screened through a 0.15 mm seive and dry'-mixed
10 g 2', ' 3'-dideoxy-3'-fluoro-5'-O-3-[1,3-bis-(L-valyloxy)-2
propyloxycarbonyl propano5~1]guanosine I3Ct05e 49 g crystalline cellulose 1
g magnesium stearate A tabletting machine is used to compress the mixture
to tablets containing 250 mg of active ingredient. F0~ MULATION EXAMPLE 2
Enteric coated tablet The tablets of Formulation Example 1 are spray coated
in a tablet coater with a solution cornprisinJ 120 g ethyl cellulose 30 g
propylene glycol log sorbitan monooleate ad 1 000 ml aq. dist. 



1 9 MAR 2003 FORWJLATION EXAMPLE 3 Controlled release formulatson 79 50 g
2',3'-dideoxy-3'-fluoro-5'-O-[5-(I~-valyloxymethyl)-6-stearoylo:cyhexanoyl]
guanosine I2 g hydxoxypropylmethylcellulose (Methocell K15) 4.5 g lactoss
are dry-mixed and granulated with an aqueous paste of povidone. Ma~esium
stzarate (0.5 g) is added and the mixture compressed in a tzblettin~
machine to 13 mm diam~ter tablets contzining 500 mg active agent.
FORMULATION EXAMPLE 4 Soft caDSUles 250 g
2',3'-d.ideoxy-3'-fluoro-5'-O-[5-(L-valyIoxyrne;nyl)-6 stearoyloxyhexanoyl]
gu.anosine 100 g lecithin " 100 g azactiis oil Tt:e nucleoside compound is
dispersed in the lecithin and arzchis oil and fitted into soft gelatin
capsules.   1 9 MAR- 200 80 Claims 1 A compound offormulaI~ I2 O O 



Qq O-nuc Ig where O-nuc is the residue of a monohydro:ryl bearing D- or L-
nucleoside analogue; RI is the residue of an aliphatic L-amino acid, p is
0, 1 or 2-20 {optionally including a double bond) and q is 0-5. 2 A com~und
accordin' to clzim 1 of formula IId~ R O z 0 O N NH - ~ --~. ~ r 3 ~~ {)9 O
O N N F l l d' where Ri, p, z~-td q a.~e 2.s defined in claim 1. 3 A
compound accordir.? to claim 1 or claim 2, wherein q is 0. 4. A conpound
according to claim 1, 2 or 3, wherein R: defines z~ isoleucine o: prefe2bly
a valire derivative.   1 9 MAR 2003 81 A compound according to claim ~,
selected from: 2',3'-dideoxy-3'-fluoro-S-0-[2-(L-valyloxy)-butyryl]
guanosine, 2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-hexanoylJ guanosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-octanoyl] guanosine,
?',3'-dideoxy-3'-fluoro-5-0-[2-(L-valyloxy)-decanoyl] gu~:-:osine,
2',3'-dideoxy-3'-fluoro-S-0-[2-(L-valyIoxy)-dodecanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-O-[2-(L-valyloxy)-myristoylj guanosine,
2',3'-dideo:cy-3'-fluoro-5-O-[2-(L-valylo~cy)-palmitoylj guanosine,
?',3'-dideoxy-3'-fluoro-5-O-[2-(L-valyloxy)-stearoyl] gua.~osine,
?',3'-dideoxy-3'-fluoro-S-0-[2-(L-valylory)-docosa.noyl] gua.~osine,
2',3'-dideoxy-3'-fluoro-5-0-(2-(L-valyloxy)-eicosanoyl] guanosine
2',3'-dideoxy-3'-fluoro-5-O-[2-(L-isoleucyloxy)-butyrylj gua:~osine,
2',3'-dideoxy-3'-fluoro-5-.0-[2.-{L-isoleucyloxy)-hexanoyl] gu~nosine)
2',3'-dideoxy-3'-fluoro-5-O-[2-{L-isoleucyloxy)-octanoyl] gurnosine)
?',3'-dideoxy-3'-fluoro-5-O-[?-(L-isoleucyloxy)-deca_noylj guanosine,
2',3'-dideoxy-3'-fluoro-5-0-(2-(L-i.soleucyloxy)-dodecanoyl] guanosine,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-myz-istoylj gu~.nosioe,
?',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-palmitoyl] g ~L.rnosine,
?',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloxy)-stearoyl] gu2nosine,
2',3'-dideoxy-3'-fluoro-5-0-[?-(L-isoleucyloxy)-docosznoyl] guanosi-n:,
2',3'-dideoxy-3'-fluoro-5-0-[2-(L-isoleucyloay)-eicosanoylj guanosine, 6. A
compound according to claims 1, 2 or 3 wherein p a.nd q e.re 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-S-0-[2-(L-isoleucyloxy)-propionyl] g ~~nosine,
~herein the propionyl moiety defines an L-lactic zcid derivative) and
pharmaceuticaily acceptable salts thereof.   1 9 MAR 2003 82 S. The
compound according to claim 6 denoted 2',3'-dideoxy-3'-fluoro-5-0-[?
(L-valyloxy)-Propionyl] guanosine) `wherein the propionyl moiety deE'tncs
an L-lactic acid derivative, aad pha  aceuticzlly acceptable salts thereof.
9. A co;npound accordinJ to claim I or 6, wherein O-Nue is the residue of
an acyclic nucleoside znalooue such as acyclovir) or a cyclic nucleoside
4~alogue such as ddI (didanosine), ddC (zalcir~bine), d~T (stavudine)) FTC,
lamiwdine (3TC), 1592US9
{4-[2-amino-6-(cyclopropyla~ino)-9H-purin-9-y'1]-2-cyclopentene-1methanol))
AZT (zidovudine), DAPD (D-2,6-diarninopurine dioxola:-~e), F-ddA, or a
monohydric L-nucleoside. I0. A compound according to claim 9, selected from
the gzoup; 4'-O-[2-(L-valyloxy)-propionyl] acyclovir,
4'-O-[2-(L-isoleucyIoxy)-propionyl] acyclovir)
5'-O-[2-(L-valyloxy)-propionyl] ddI, 5'-O-[2-(L-isoleucyloxy)-propionyl]
ddI, 5'-O-[2-(L-valyloxy)-propionyl] stavudine,
~'-0-[2-(L-isoleucyloxy)-propionyl] stawdine, 5'-O-[?-(L-valylo;
ry)-propionyl] lamivudize, 5'-O-[2-(L-isoleucyloxy)-propionyl] la-mirudine,
~'-O-[2-(L-valyloxy)-propionyl] DAPD, ~'-O-[2-(L-isoleucyloxy)-propionyl] D
APD; and the corresoondin~ derivatives of
~-[2-a~-nino-6(cyclopropylamino)-9H purin-9yl]-2-cyclopentene-1-methanol;
and pharmaceutically acceptable salts tl`~ereof. .,   ~ g Mp,R 2403 83 A
compound according to any' of the preceding claims for use in thtcapy in 



human and veterenary medicine. , 12. Use of a compound according to any of
the precedin~ claims in the manufacture of a medicament for the
prophylz~cis or treatment of viral infections. 13. Use according to claim
12, wherein the viral infection is caused by H3Y or a retrovirus. v
.AN.Al(.AF.AY;.A;.Al.Ala.A;.A,Y.AS2.A.A2.A .AY.AE.A.Al&.AN.Af.A;2.A .AY{.A
.A.Aa.Al;.AFyE.AY!.Au?.AF.AY.Aye.A(f2.Ay.A3L.A..A,.Ae.AFa.AF.Ala@.Al2.A
.AFu.A u@.All.A(y.Al(f.Ay.AYN.Afl.A3;y.ASY.Al.A
l.AU,e.A3,E.AF.A.AYy.AY.A.AYhS.Aly.ASy.A.A.Al.Aa.AFy.A(.A.Af.A3S.AFfR.Ah@.A
Y.Alu.A uy.Aus_.A9N.A(L.A_x|=  +'
sn}xsnid_ZU]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]cTa]ca]ca]ca]c
a]ca]ca]ca]c^a]ca]c^a]ca]c^a]caU]ca]ca]c<a!
"7W]j7gn!*#######%%&\&q&&&}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!&V'''
(((("((()))**++,,.//00O255555555|wrmhc^Y]ca]ca]ca]c$a]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c
a]ca]ca]ca]ca!5\6p6r6{66678 888 8u88
<3<==:>e>j>>?ACgDDDCEFEFFF{vqlfa\W]]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca!FGHKLLMMfNOP
PPPR9S=SESKSMS^SSSShUVWWXX!XYXXX{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!XyZ[6_
____`agIhh i
i}mansnvnnn0p=p@ptttuuuuu$vOv}xrmhc^Y]]]]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Ovvw|wwxx
.x1x;xFxkxyyyR{_{}}K~R~h~Enn
j5`{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]
ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!`4BEL1>AQPl}MZTFc}xsnid_Z]]]]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c&a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca!sH"/j!a~{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aU]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]c"a]ca]ca]ca]ca!~^+/;
($E&.7:Uu<zupkfa\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca!BON[^j!MT^` (
}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]c a]ca]ca]ca]ca]ca]ca]ca!
%m#wQaEgU#0cgk|wrmgb\W]]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cha]ca]ca]ca]ca]ca!n!Ob 



lN$'zupke`[V]]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]c^
a]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca!47o#+!!!!!W"#$$$$$$%''{vqlgb]X]]]
ca]ca]ca]c$a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]caU]ca!'3(c()**+B+++,),Z,c.m.7///0V0P1]13[3c33z555577M8
8{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]caV]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!888;
<o<y<<>'?h?@@[AA\CDDFuGGIIcJeJJJ3MMMM:NNP
P{vqlfa\W]]]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca!
PnPPQRRRRESST/WWWWIXL[Y[\X\\I]M]]^~^^__bbbbcczupkfa\W]]]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]c
a]ca]ca!ccfee'f5fBfxf/iiij5j8jjkukkklYnknnn(oqrrrsttttu{upkfa[V]]ca]c^a]ca]
ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c
^a]ca]ca]ca]ca]ca!uu0vvv;xxxy y{L|}||#~~~~\oq|*.j
J{vpkfa\W]]]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!a ij^6E
#0dozupkfa\W]]]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca!oRVOQ\eu7O^lM+9|wrmhc^Ykfa\W]]]]c
a]c
a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]caU]ca]ca]
c^a]ca]ca]ca]ca]ca]c^a
9"'R3z.C8D-z~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]c^a]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a!z -;
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a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]
ca]ca]ca]ca!#ACN5hg3
/<A{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
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2249999 99:k::/;
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