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00/18775 1  AHTIYIRAL PURINE DERIYATIYES PCT/GB99/03Z07 ~teunwimi The
present invention relates to a chemical compound. In particular the present
invention 5 relates to a chemical compound suitable for use as an
anti-viral agent. The present invention also relates to the therapeutic use
of the present chemical compound, to a pharmaceutical composition
containing the present compound and to use of the present compound in the
manufacture of a medicament. 10 Since the recognition of human acquired
immunodeficiency syndrome (AIDS) much interest and research activity has
been directed to its understanding and to attempting to provide a means of
treatment. The human immunodeficiency virus (HIV) has been identified as
the presumed aetological agent in AIDS. A large literature now exists
related to the use of a wide variety of chemical compounds having as their
object a demonstration 15 of anti-viral activity with respect to HIV,
hepatitus B virus (HBV), herpes and other 



viruses. A class of compounds which has demonstrated anti-viral activity
and which has been the subject of a large amount of research are nucleoside
analogues. 20 An example of such a compound is "Abacavir" which is a
substituted adenine analogue (Foster R.H. & Faulds D. Drugs 1998 55
729-736). This compound has entered clinical use due to the potential
activity and stability of the compound displayed in preliminary work. 25
PCT/GB96/00580 relates to a class of nucleoside analogues said to be highly
active with respect to HIV. In particular PCT/GH96/00580 addresses the
problem of providing compounds which are said to be highly potent in v' r
viral inhibitors in both TK' and TK+ cells. The compounds disclosed in
PCT/GB96/00580 are phosphoramidates of purine or 30 pyrimidine nucleoside
analogues. Such compounds can however display chemical, for example acid)
or biological, for example nucleoside phosphorylase, instability towards
glycoside bond cleavage. Consequential deactivation may limit their
potential clinical efficacy. SUBSTITUTE SHEET (RULE 26)   I9Z 3'lflb) 133HS
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00/18775 PCT/GB99/03207 3 According to the present invention there is
provided a compound according to the following formula (I): HN N wN W II N
N~ NH2 A~-O--P-O R5-N R'~---C-R2 I C R3-X O 5 wherein Ar is an aryl group,
R' and R~ are independently selected from the group comprising H, alkyl and
aryl groups; 10 X is selected from the group comprising O) NH, NR4 and S
wherein R4 is selected from the 



group comprising alkyl and aryl groups; RS is selected from the group
comprising H, alkyl and aryl groups, wherein when R' and 15 Rs are each
alkyl they may be linked to form a 5- or 6- membered ring; and R3 is
selected from the goup comprising H, alkyl, aryl, heterocyclic and
polycyclic groups, 20 or a pharmaceutically acceptable derivative or
metabolite thereof. The present invention includes salts and
physiologically functional derivatives of the presently defined compounds.
SUBSTITUTE SHEET (RULE 28)   17 March 2003 WO 00/18775 PCT/GB99/03207 4
Reference in the present specification to an alkyl group means a branched
or unbranched, cyclic or acyclic, saturated or unsaturated (e.g. alkenyl or
alkynyl) hydrocarbyl radical. Where cyclic, the alkyl group is preferably
C3 to C~Z, more preferably Cs to Coo, more 5 preferably Cs to C~. Where
acyclic, the alkyl group is preferably C, to C, 6, more preferably C~ to
C6, more preferably methyl or ethyl. Reference in the present specification
to an aryl group means an aromatic gmup, such as phenyl or naphthyl, or a
heteroaromatic group containing one or more, preferably one) 10 heteroatom
for example O, N and/or S, such as pyridyl, pyrrolyl, furanyl and
thiophenyl. Preferably, the aryl group comprises phenyl or substituted
phenyl. The alkyl and aryl groups may be substituted or unsubstituted,
preferably unsubstituted. Where substituted, there will generally be 1 to 3
substituents present, preferably 1 15 substituent. Substituents may include
halogen atoms and halomethyl groups such as CF3 and CC13; oxygen containing
groups such as oxo, hydroxy, carboxy, carboxyalkyl, alkoxy) alkoyl,
alkoyloxy, aryloxy, aryloyl and aryloyloxy; nitrogen containing groups such
as amino) alkylamino, dialkylamino, cyano, azide and nitro; sulphur
containing groups such as thiol, alkylthiol) sulphonyl and sulphoxide,
heterocyclic groups which may themselves 20 be substituted; alkyl groups,
which may themselves be substituted; and aryl groups, which may themselves
be substituted, such as phenyl and substituted phenyl. Alkyl includes
substituted and unsubstituted benzyl. Reference in the present
specification to alkoxy and aryloxy groups means alkyl-O- and aryl-0-
groups, respectively. Reference to allcoyl and aryloyl groups means
alkyl-CO- and aryl-CO-, respectively. 25 Reference in the present
specification to heterocyclic groups means groups containing one or more,
optionally bridged, rings containing 1 to 6 heteroatoms in total. Each ring
in the group may contain 3 to 12, preferably 1 to 6, atoms in total. At
least one ring present contains I to 2 heteroatoms. Where two or more rings
are present they may be fused or 30 unfused. The rings can contain
unsaturation. Heteroatoms includes O, S and N. Examples of such
heterocyclic groups containing one or more pyrrolyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyi, oxazolyl, pyrrolidinyl, pyn olinyl,
imidazolidinyl, imidazolinyl) pyrazolidinyl, tetrahydrofuranyl, pyranyl,
pyronyl, pyridyl, pyrazinyl, pytidazinyl, SUBSTITUTE SHEET (RULE 26)   17
March 2003 5 piperidyl; piperazinyl, morpholinyI, thionaphthyl,
benzofuranyl, isobenzofuryl, indolyl, oxyindolyl, isoindolyl, indazolyl,
indolinyl, 7-azaindolyl, isoindazolyl, benzopyranyl, coumarinyl,
isocoumarinyl, quinolyl, isoquinolyl, napthridinyl, cinnolinyl,
quinazolinyI, pyridopyridyl, benzoxazinyl, quinoxadinyl, chromenyl,
chromanyl, isochromanyl and 5 carbolinyl. References in the present specif
cation to polycyclic goups means a group comprising two or more
non-aromatic carbocyclic or heterocyclic rings which may themselves be
substituted. Preferably the group contains 2 to 4 fused or non-fused rings,
each ring 10 suitably containing 3 to 12 atoms, more suitably 4 to 10, more
suitably 5 to 7, and even more suitably 5 to 6 atoms. The definitions of
cyclic alkyl and heterocyclic rings given above also apply to the rings in
the polycyclic groups. Reference in the present specification to halogen
means a fluorine, chlorine, bromine or 15 iodine radical, preferably
fluorine or chlorine radical. 



The group Ar comprises a substituted or unsubstituted aryl group, wherein
the term "aryl goup" and the possible substitution of said group is as
defined above. Preferably, Ar is a substituted or unsubstituied phenyl
group. Particularly preferred substituents are electron 20 withdrawing
groups such as halogen (preferably chlorine or fluorine), trihalomethyl
(preferably trifluoromethyl), cyano and nitro groups. Preferably, Ar is
phenyl, 3,5 dichloro-phenyl, p-trifluoromethyl-phenyl, p-cyano phenyl, or
p-nitro-phenyl. R3 is selected from hydrogen, alkyl, aryl, heterocyclic and
polycyclic groups. 25 Preferably, R3 is a substituted or unsubstituted
alkyl group. Preferably, R3 is a substituted or unsubstituted C~.~ alkyl
group, more preferably an ethyl or methyl group. Preferably, R3 is selected
from the group comprising -CHI, -C2H5 and -CHZPh. 30 Preferably, at least
one of R' and R2 is hydrogen. It will be appreciated that if R' and R2 are
different, the carbon atom to which they are bonded is an asymmetric
centre. AMENDED SHEET   17 March 2003 6 Preferably this carbon atom is
chiral. When this carbon atom is chiral, the stereochemistry at this site
may be D or L or mixed, with L-stereochemistry being preferred. Suitably,
R' and Rz are the same or different and are H, -CH3 or -C2H5. Preferably,
Rl is H 5 and RZ is -CH3 or -CH2CH3. RS and R~ can be linked to form an
alkylene bridge comprising 3 to 4 carbon atoms so as to form a S- or 6-
membered ring. Preferably RS is hydrogen. 10 It will be appreciated that
the group NH-CHR~-COZR3 corresponds to a carboxy-protected a-amino acid.
Preferably, the group R' corresponds to the side chain of a naturally
occurring amino acid such as Alanine, Arginine, Asparaginc, Aspartic Acid,
Cysteine, Cystine, Glycine, Glutamic Acid, Glutamine, Histidine,
Isoleucine, ~Leucine, Lysine, Methionine, Phenylalanine, Proline, Serine,
Threonine, Tryptophan, Tyrosine, Valine. 15 Preferably, R' is Me or PhCH2
con:esponding to the side chain of alanine or phenylalaninc, respectively.
Preferably, the stereochemistry at the asymmetric centre -CHRi corresponds
to an L-amino acid. It is a feature of the aryl ester phosphate compounds
of the present invention that they 20 exhibit significantly enhanced
anti-viral e~cacy in in vitro tests, in comparison to their corresponding
nucleoside analogue, (1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H
purin9-yl]-2-cyclopentene-1-methanol, which is known as Abacavis and which
has the following structural formula: H HO ~N~ N NH2 25 According to a
further aspect of the present invention there is provided a compound of
formula (II): AMENDED SHEET   17 March 2003 7 H R R ~~-~~- R 3-X \O wherein
R', R2, R3, RS and X are as defined above, or a pharmaceutically acceptable



derivative or metabolite thereof. Preferably X is O. 5 The intracellular
generation of such anti-viral metabolites is an important feature of the
invention for several reasons. In cases where the nucleoside is not a good
substrate for host nucleotide ltinases, activation will be poor and
anti-viral efficacy low, even if the ttiphosphate is an excellent RT
inhibitor. In such cases, the generation of the present 10 metabolites may
lead to a very significant enhancement in anti-viral action. By "a
pharmaceutically acceptable derivatives" is meant any pharmaceutically
acceptable salt, ester or salt of such ester or any other compound which
upon administration to a recipient is capable of providing (directly or
indirectly) a compound of the present formula 15 or present metabolite.
Preferred "pharmaceutically acceptable derivatives" include sodium,
succinate, fumarate, glutarate and D-tartrate salts. By "pharmaceutically
acceptable metabolite" is meant a metabolite or residue of a compound of
the present formula or present metabolite which gives rise to revere 20
transcriptase inhibition exhibited by the present compounds. According to a
further aspect of the present invention there is provided a compound
according to the present invention for use in a method of treatment,
prophylaxis or diagnosis, preferably in the prophylaxis or treatment of
viral infection. AMENDED SHEET    17 March 2003 WO 00/I8775 PCTIGB99/03Z07
8 According to a further aspect of the present invention there is provided
use of a compound according to the present invention in the manufacture of
a medicament for the prophyiaxis or treatment of viral infection. 5
According to a further aspect of the present invention there is provided a
method of prophylaxis or treatment of viral infection comprising
administration to a patient in need of such treatment an effective dose of
a compound according to the present invention. 10 The viral infection may
comprise any viral infection such as HIV and herpes virus, including HSV 1
and HSV 2, CMV, VZV) EBV, HAV, HBV, HCV, HDV, HHV6, HHV7, HHVB, papilloma,
adenoviruses, rabies and influenza. Preferably, the viral infection
comprises H1V or HBV infection, more preferably H1V-I or 15 HIV-II. It is a
feature of the present invention that the compounds exhibit good activity
against HIV-I and HN-II, and HBV. According to a further aspect of the
present invention there is provided a pharmaceutical composition comprising
a compound of the present invention in combination with a 20
pharmaceuticaily acceptable excipient. According to a furihcr aspect of the
present invention there is provided a method of preparing a pharmaceutical
composition comprising the step of combining a compound of the present
invention with a pharmaceutically acceptable excipient. 25 Compounds of the
present invention can demonstrate significant stability towards
acidmediated hydrolytic decomposition. The present compounds can thus be
particularly suitable for oral administration under typical dosing
conditions in humans as they can retain stability under the highly acidic
environment of the stomach. 30 As the purine in compounds of formula (I) is
a wean base (pKa=5.0) and the compounds of formula (I) demonstrate
stability to acids, salts can be formed of compounds of formula (I) with
acids, such as carboxlic acids and dicarboxlic acids. Such salts can be
stabie, SUBSTITUTE SHEET (RULE 26) 



17 March 2003 WO 00I18775 PCTIGB99/03207 9 crstalline solids, which can be
beneficial in terms of improved shelf life and ease of handling during
manufacture into pharmaceutical compositions. Preferred carboxylic and
dicarboxylic acids include malonic, succinic, glutaric, fumaric and
tartaric acids. In contrast to the salts of compounds of formula (I), the
free bases of compounds of formula 5 (I) can be in a non-crystalline
amorphous form which can be hygroscopic. The P-OH group of compounds of
formula (II) is a weak acid and can therefore form monobasic salts with
bases to give, for example, sodium, potassium) ammonium, and
triethylammonium salts. In compounds of formula (II) when X is OH, dibasic
salts can be 10 formed. Such dibasic salts can be in the form of stable
solids, which can provide benefits of improved shelf life and ease of
handling during manufacture into pharmaceutical compositions. Compounds of
the present invention can also demonstrate enhanced stability in biological
15 media, for example, in human plasma. The increased half life of
compounds embodying the present invention in media such as human plasma may
permit a pharamacokinetic advantage in dosing in humans in need of
treatment. The medicament employed in the present invention can be
administered by oral or 20 parenierai routes, including intravenous,
intramuscular) intraperitoneal) subcutaneous, transdennal, airway
(aerosol), rectal, vaginal and topical (including buccal and sublingual)
administration. For oral administration) the compounds of the invention
will generally be provided in the 25 form of tablets or capsules, as a
powder or granules, or as an aqueous solution or suspension. Tablets for
oral use may include the active ingredients mixed with pharmaceutically
acceptable excipients such as inert diluents, disintegrating agents,
binding agents, 30 lubricating agents, sweetening agents, flavouring
agents, colouring agents and preservatives. Suitable inert diluents include
sodium and calcium carbonate, sodium and calcium phosphate, and lactose)
while corn starch and alginic acid are suitable disintegrating agents.
Binding agents may include starch and gelatin, while the lubricating
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~ooz u~.~v~ c i   17 March 2003 WO 00I18775 PCT/GB99/0320? 11 According to
a further aspect of the present invention there is provided a process for
the preparation of the present compound comprising reaction of a compound
of formula HN N ~N HO N N~ NHZ with a compound of formula 5 O Ar0-P-CI N-R5
CRS R2 COXR3 wherein R', R2) R3, RS and X have the meanings given above. 10
The reaction may be carried out under dry conditions at ambient temperature
in tetrahydrofuran in the presence of N-methylimidazole, or by using
t-butyl magnesium chloride and an excess of the appropriate
phosphorochlorideate reagent. Compounds embodying the present invention
wherein Ar is replaced by H may be l 5 prepared from the acid form by
treatment of the ester with an aqueous base. Compounds wherein X is NH or
NR4 can be prepared by treating the acid form (X = O and R3 = H) with
amine. 20 The above starting material, (IS,
4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2
cyclopentene-1-methanol, is known as Abacavir and may be made by any
procedure lrnown in the art, for example by procedures described in
European Patent Specification SUBSTITUTE SHEET (RULE 28)   I7 March 2003 WO
00I1$775 PCT/GB99/03207 12 Number 0434450, PCT Patent Application No.
PCT/GB95I02014, and PCT Patent Application No. PCT/EP98/02835, a11 of which
are incorporated by reference thereto. The invention will now be described
with reference to the following Examples. It will be 5 appreciated that
what follows is by way of example only and that modifications to detail may
be made whilst still falling within the scope of the invention. SUBSTITUTE
SHEET (RULE 2fi)   17 March 2003 WO 00/187p 13 EXPERIMENTAL PROCEDURES
General methods PCT/GB99/03207 5 The following anhydrous solvents and
reagents were bought dry from Aldrich with sure seal stoppers:
Dichloromethane (DCM)) diethyl ether (Et20), tetrahydrofuran (TIC), Nmethyl
imidazole (NMI), methanol (MeOI~, dimethylformamide (DMF), pyridine (pyr),
dioxane, and tBuMgCI. Triethylamine (NEt3) was dried by refluxing over CaH2
for several hours and then distilled off for immediate use. 



10 Chromatography Thin layer chromatography (tle) was performed on
commercially available Merck Kieselgel 60Fis4 plates and the separated
components were visualised using ultra violet 15 light (254nm and 366nm),
or by treatment with a 5% ethanolic solution of dodecamolybdo-phosphoric
acid (MPA) followed by heating. Column chromatography was performed using
Woelm silica (32-63mm) as the stationary phase. Spectral Characterisation
20 All NMR spectral data, unless otherwise stated, were obtained in CDC13.
Proton and Carbon-13 nuclear magnetic resonance were recorded on a Broker
Avance DPX300 spectrometer with operating frequencies of 300MHz and 75MI3z
respectively. Phosphorous-31 NMR spectra were recorded on a Broker Avance
DPX300 spectrometer 25 operating at 121 MHz, and are reported in units of 8
relative to 83% phosphoric acid as the external standard, positive shifts
are downfield. The following abbreviations are used in the assignment of
NMR signals: s (singlet), d (doublet), t (triplet)) q (quartet), m
(multiplet), bs (broad signal), dd (double of doublets), dt (double of
triplets). 30 Low resolution mass spectra were run on a VG Platform II
Fisons instrument (Fisons, Altrincham, UK) (atmospheric pressure
ionization, electrospray mass spectrometry) in either negative or positive
ion mode. SUBSTITUTE SHEET (RULE 26~   17 March 2003 WO 00I18775
PCT/GB99/03207 14 High Performance Liquid Chromatography (HFLC) was
performed on an SSODS2 reverse phase column with an eluent of
water/acetonitrile. 100% water (0 mins), 20% water (35mins), 20% water
(45mins), 100% water (SSmins), with a flow rate of 1 mUmin and detection by
UV at 254 nm. Standards: acetone (tR 4.54mins), toluene (tR 10.21mins).
Final 5 products showed parities >99%, with undetectable amounts of the
parent nucleoside. Nomenclature and Numbering of Compounds IUPAC
nomenclature is used where possible, but for ease some compounds are 10
abbreviated. Numbering is by conventional nucleoside numbering. HN 6 ,-N s
N t ~a Ii0 s `. 9 4 N ~ ~i 3 4' 3. 2. Standard Procedures 15 For practical
purposes, standard procedures are given where applicable. Standard
Procedure 1 20 To a stirring solution of anhydrous alcohol (lOmol eq) was
added thionyl chloride (2mol eq) dropwise at 0C, and the resulting solution
stirred for lhr. Upon rising to room temperature, the appropriate amino
acid (lmol eq) was added and the reaction heated at reflux for 6-16hrs.
Removal of the solvent and recrystallisation from mcthanol:ether gave the
amino ester hydrochloride salts. SUBST'fTIJTE SHEET (RULE 26)   17 March
2003 WO 00I18775 1S 



Standard Procedure 2 PCT/G B99/03207 The appropriate amino acid (lmol eq),
para-toluene sulfonic acid (l.lmol ec~ and the appropriate alcohol ( 1 mol
eq) were heated under reflux in toluene ( 100m1), under Dean S and Stark
conditions, for 6-l6hrs. On cooling to room temperature the solvent was
removed under reduced pressure to give an oil. This was solubilised in
dichloromethane (50m1) and washed with 10% KzC03 (SOmI), and water (50m1),
filtered and the filtrate' reduced to dryness to give an oil. This was
solubilised in the minimum amount of acetone and neutralised with 2M HCI,
and then lyophilised to give the amino acid ester 10 hydrochloride salts.
Standard procedure 3 Phenyl dichlorophosphate (lmol eq) and the appropriate
amino acid ester hydrochloride 15 salt ( 1 mol e~ were suspended in
anhydrous dichloromethane (30-60m1). Anhydrous triethylamine (2mo1 eq) in
anhydrous dichloromethane (30m1) was added dropwise at 80C, and the
reaction left to rise to room temperature overnight. The solvent was
removed under reduced pressure, and under nitrogen, to give white solids.
This was washed with anhydrous ether (2x25rn1), filtered and the filtrate
reduced to dryness to give the products 20 as crude oils. These were stored
in anhydrous THF and used without any fixrther purification. Standard
Procedure 4 2S
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yt)-2-cyclopentene-1-metha
nol ( 1 mol eq) was dried by azeotroping with anhydrous pyridine (3x5m1),
and then suspended in anhydrous THF (S-30m1). To the suspension was added
tBuMgCI (1-2mol eq, 1.0M solution in THF) dropwise, and the resulting
suspension stirred for lOmins. The phosphorochloridate species (3mo1 eq)
solution in THF) was then added dropwise and the 30 resulting solution
stirred at room temperature for 24-96hrs. The reaction was then quenched by
the addition of sat.IVH4C1 (0.1m1)) and after lOmins the solvent was
removed under reduced pressure. The crude product was purified by silica
column chromatography. SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO
00I18775 PCT/GB99l03207 16 L-Alanine methyl ester hydrochloride.
C4H~o0iN~Cl~, MW=139.38. This was synthesised according to Standard
Procedure 1, using anhydrous methanol 5 (34m1, 0.84mo1), thionyl chloride
(8.2m1, 0.112mo1) and L-alanine (5.0g, 0.056mo1). The product was isolated
as a white solid (2.87g, 36.7%). ' H NMR (D20): b 4.07-4.00 ( 1
H,q,CH,J=7.22Hz), 3.83 (3H,s,OCH3), 1.39-1.37 ' (3H,t,CH3). ~ 3C NMR (D20):
8171.5 (CO), 53.9 (O CH3), 49.1 (CH), 15.4 (CH3). 10
Pbenyl-(metboxy-L-alaninyl)-pbospborocbloridate. C~oH,3O4N~C1~P~,
MW=277.65. This was synthesised according to Standard Procedure 3, using
L-Alanine methyl ester hydrochloride (2.0g, 14.34mmo1), phenyl
phosphorodichloridate (3.02g) 2.14m1, 15 14.34mmo1) and anhydrous
triethylamine (2.90g, 4.0m1) 28.68mmo1). The product (3.91g) 9g.2%) was
isolated as a colourless crude oil which was stored in anhydrous THF (40m1)
to give a 0.47M solution. 3~p NMR: 8 9.28, 8.97 (1:1). .'H NMR: 8 7.39-7.34
(2H,m,'o -Ph), 7.29-7.20 (3H,m,'m'+'p'-ph), 4.49-4.37 20 ( 1 H,q,NHala),
4.27-4.09 ( 1 H,m,CHala), 3.78 (3H,d,OCH3), 1.52-1.49 (3H,dd,CH3). '3C NMR:
173.6 (CO), 150.1 ('ipso'-Ph), 130.25 (`m'-Ph), 126.4 (`p'-Ph), 120.9
(`o'-Ph), 53.2 (OCH3), 51.0 (CH), 20.9 (CH3ala). (1
S,4Rr4-(2-amino-6-cyclopropylamino-9H-purin-9-y12-cyclopentene-1-methanol 



25 O-[phenyl-(metboxy-L-alaninyl))-pbospbate. Cf1490. Ci,H~oOsN~P~,
MW=527.53. This was synthesised according to Standard Procedure 4, using
(15,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methan
ol (SOOmg, 1.75mmo1), tBuMgCI (1.0M solution in THF) (1.75m1) 1.75mmo1) and
phenyl-(methoxy-L-alaninyl) 30 phosphorochloridate (0.47M solution in THF)
( 11.17m1, 5.24mmo1), in THF (30m1) and stirring at mom temperature for
70hrs. The crude product was purifiod by column chromatography eluting with
3% MeOH in DCM and then 2% MeOH in DCM to give the product as a white foam
(442mg, 48%). SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00I18775 17 3~P
NMR (MeOH-d4): b 3.97, 3.88. PCT/GB99/03207  1H NMR: b 7.41 (lH,d,C8),
7.24-7.19 (2H,m,'o'-Ph), 7.I3-7.03 (3H,m,'rn'+'p'-Ph), 6.08 (lH,bs,NH),
5.98 (lH,q,H2'), 5.78 (t,H3')) 5.44 (lH,t,H1'), 5.09 (2H,bs,NHi), 4.22-4.02
(3H,m,NHala+HS'), 3.99-3.87 (lH,m,CHala), 3.59 (3H,t,OCH3), 3.05
(lH,d,H4'), 2.92 5 ( 1 H,bs,CHcPr), 2.73-2.62 ( 1 H,m, l of H6'), 1.62-1.53
( 1 H,m, l of H6'), 1.30-1.25 (3H,t,CH3ala), 0.78-0.71 (2H,q,2H of CHzcPr),
0.54-0.49 (2H,t,2H of CHZCPr). ~3C hTMR: b 174.6 (CO), 160.3 (C2), I56.6
(C4), I51.3 (C6), 151.1 (`ipso =Ph), 136.8 (C8), l35.9 (C2'), 131.5 (C3'),
130.0 (`m'-Ph), 125.2 (`p =Ph)) 120.5 (`o'-Ph), 115.0 (CS)) 69.2 (CS'),
59.2 (C1'), 52.8 (OCH3), 50.5 (CHala), 46.0 (C4'), 34.9 (C6'), 24.2
(CHcPr), 10 21.2 (CH3ala), 7.7 (CHzcPr). MS ES+ : m/z 527.86 (100%) (M)+,
546.84 (M+K)+. MS FAH: For Cz4H3105N~P, requires 528.212431, found
528.213848. HPLC: tR 30.33 (I00%)-(l00% water (Omins)) 20% water (35mins),
20% water {45mins), 100% water (SSmins)). 15 IR: 3328.6 (N-Hstr.), 2922.1 )
2862.9 (C-Hstr.), 1734.4 (C~str.), 1590.9 (aromatic CCstr.), 1462.9
(C-Hdef.), 1376.8 (-CH3sym.def.), 1207.1 (P-O-aryl), 11 S4.0 (C-Ostr.),
1027.7 (P-O-alkyl), 933.4 (olefinic C-Hdef.), 721.8 (monosub.aromatic
C-Hdef.). Phenyl-(methoxy-D-alaninyl)-pbosphorochloridate. ZO
C~oH130~N~C1~P~, MW=277.65. This was synthesised according to Standard
Procedure 3, using D-alanine methyl ester hydrochloride (1.0g, 7.17mmo1),
PhOP(O)Cl2 (1.51 g,1.07m1, 7.17mmo1) and NEt3 (1.45g) 2.0m1) l4.Ommo1) to
yield 1.66g (83.4%) of crude product that was stored in anhydrous THF
(10m1), to give a 0.60mmo1/ml solution that was used without further
purification. 25 3~P NMR: 8 9.38, 9.18 (1:1). ~H NMR: 8 7.39-7.30 (2H,t,'o
=Ph), 7.29-7.09 (3H,m,'m '+'p -ph), 4.85-4.80 (lH,d,NHala), 4.19-4.11
(lH,m,CHala), 3.75 (3H,d,OCH3),1.52-1.49 (3H,dd,CH3ala). ~3C 1VMR: 8 173.6
{~0), 150.1 ('ipso'-Ph), 130.3 ('o'-Ph), 126.4 ('p'-Ph), 120.9 ('m'-Ph),
53.2 (OCH3), 50.9 (CHala), 21.0 (CH3ala). 30 (I
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopeatene-1-methano
l O-[phenyl-(met6oxy-D-alaninyl)]-phosphate. C8583. Cz4H3oOsN~Pn MW527.53.
SUHSTlTUTE SHEET (RULE 26)   17 March 2003 WO 00/18775 PCT/GB99/03207 18
This was synthesised according to Standard Procedure 4, using
(1S,4R)-4-(2-amino-6
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (400mg, 1.4mmo1),
tBuMgCI (1.0M solution in THF) (2.1m1, 2.lmmol), and
phenyl-(methoxy-D-alaninyl)phosphorochloridate (0.6M solution in THF)
(7.0m1, 4.19mmo1) in THF (25m1) stirring at 



5 room temperature for 36hrs. The crude product was purified by eluting
with 3% MeOH in CHC13 and then 2.5% MeOH in CHC13 to give the product as a
white foam (318.6mg, 43.2%). 3 ~ P NMR: 8 3.93, 3.70. ~H NMR: b 7.56+7.51
(lH,d,HB), 7.37-7.32 (2H,m,'o'-Ph), 7.29 (lH,d,'p =Ph)) 7.25-7.15 10
(2H,m,'m'-Ph), 6.10 (IH,t,J=5.28Hz,H2'), 6.03 (lH,bs,NHcPr), 5.94-5.89
(lH,m,H3'), 5.54 (lH,bs,H1'}, 5.01 (2H,bs,NHz), 4.26-3.83
(4H,m,CHaIa,NHala+H5'), 3.72 (3H,d,OCH3). 3.18 ( 1 H,s,CHcPr), 3.02 { 1
H,bs,H4'), 2.86-2.75 ( 1 H,m) 1 of H6')) 1.78-1.64 (lH,m,1 of H6'),
1.39-1.36 (3H,dd,CH3ala), 0.90-0.83 (2H,q,J=6.13Hz,2H of CHzcPr), 0.63
(2H,bs, 2H of CHzcPr). 15 ~ 3C NMR: b 174.5 (CO), 160.3 (C2), 156.6 (C4)
151.2 (C6), 151.0 (`ipso'-Ph), 136.8 (C2'), 136.1 (C8), 131.5 (C3'), 130.0
(`m'-Ph), 125.3 (`p'-Ph), 120.5 (`o'-Ph)) 115.2 (C5), 69.3 (CS'), 59.3
(C1'), 52.9 (CHala), 50.5 (OCH3), 46.0 (C4'), 34.9 (C6'), 24.1 (CHcPr),
21.4 (CH3ala)) 7.8 (CHzcPr). MS ES+ : m/z 527.86 (100%) (M)+, 546.84
(M+K)+. 20 MS FAB: For CZ4H3i0sN~P requires 528.212431, found 528.211505.
HPLC: tR 29.807 ( 100%)-( 100% water (Omins), 20% water (35mins)) 20% water
(45mins)) 100% water (55mins)). IR: 3333.6 (N-Hstr.), 2923.4, 2853.4
(C-Hstr.), 1734.1 (C~str.), 1 S91.1 (aromatic C Cstr.), 1458.3 (C-Hdef.),
1376.7 (-CH3sym.def.), 1208.3 (P-O-aryl), 1153.3 (C-Ostr.), 25 1026.9
(P-O-alkyl), 931.9 (olefinic C-Hdef.), 721.6 (monosub.aromatic C-Hdef.).
Phenyl-(methoxy-L-phenylalaninyl)-phosphorochloridate. Cy6HO4N~C11P~,
MW=353.74. This was synthesised according to Standard Procedure 3, using
L-phenylalanine methyl 30 ester (1.0g) 4.64mmol), PhOP(O)CIZ (0.98g,
0.70m1, 4.64mmol) and NEt3 (0.94g, 1.30m1, 9.28mmo1) to yield 1.45g (88.4%)
of crude product as an oil that was stored in anhydrous THF (10m1)) to give
a 0.41mmo1/ml solution that was used without further purification. 3~p NMR:
b 9.37, 9.23 (1:1). SUBSTITUTE SHEET (RULE 26)   (sz ainb) tsaHS ~niu.sens
a~spt.totqao.roqdsoqd-(hQla~l~`fxoq~aut)-I`faaqd '( 3aPH-O
o~8tuose~qnsouout) g'bSG `(3aPH-~ o~~afo) 8'S6 `(I~IIE-O-d) 9'SZOt
`('~150-~) 'SZII 0 `(T~-O-d) 'b i Z I `(~d) S'ZSZ i `(3aP'~EH~-) 6' 6  t `(
3aPH-O) 0' S Sb t `('~s~-~ oilswo~) L'LBbi `9'S6St `('~s0=~) i'ibGi
`('~sH-~) Z'ZS6Z `Z'G00 `('~sH-I~ L't :2II '((ASS) ia~en~ %OO L `(su~ucSb)
ia~gM %OZ `(~wS ) Ia~BM %OZ `(suiw0) ~a~s^~ %00 L )-(%00 L ) 0Z0' S  `LOL'
b ~~ : ~ZdH 'SBSZbZ'b09 Puno.I `iLbZ'b09 salrnbal dLHspbEH~E~ io3 :gy3 Sy~(
SZ '(.fgl~I+y~I `%SI) G'SZ9 `(+H+L~1I `%S) 8'b09 `4Y~I `%OOI) 8'09 Z/w :
+S3 SLH '(sdaZHO) G'8 `(~doHO) I'SZ `(udzH~ 6'S `(`b~) L'Ib `(`9~) 6'9b
`(HOO) 9'S `(EIuH~) Z'LS `(` IO) I'09 `(`S~) I'OG `(S~) I'9I I `(ud0 ; o,)
S' IZI `(qd0 : d.) Z'9ZI `(ug ~ d,) b'8ZI `(qd0-` ~,) 6'6ZI `(uH-, ~`+` o,)
6'0 I `(` ~) b'Z I `(8~) 6'9 t `(` Z~) I 'L t `(uH-` osdr,) G'L I `(~IdO-.
osdi,) 1'Z5 I (9~) b'ZS I `(b~) G'GS I `(Z~) S' L 9I `(O~) 'bG I 9 :~ ~Ei
OZ '(ldazH~.Io HZ`P`HZ) 09'0 `(IdozH~ .Io HZ`ZHbZ'9=f`b`HZ) 08'0-98'0 `(`9H
3o i`w`Hi) 6b' I-9' I `(`9H .Io I`w`HI) 9'Z-8G'Z `(`bH+sdaH~`~id~`w`Hb)
68'Z-ZO' `(fFi~O`P`H) b9' `(,SH+BLBHrI`slgH~`w`Hb) Z6'-I'b `(zHi~i`sQ`HZ)
61'S `(,IH`s`HI) 6b'5 `(`H`~`HI) i8'S-L8'S `(,ZH`b`HI) 56'S-00'9
`(idaHI~I`P`Hi) 5Z'9 `(udXZ`w`HOI) 90'L-1 'G `(8H`P`HL) b'G+Lb'L 8 :~ H~ S
1 '08' `t6' 9 :~ d '(%SI'b `$w6'ZLZ) wgo3 alttiM ~ se ~npoid au1 anl~ 01
Et~~ ut I-IOay~t %S'Z ua~t1 P~ i~HO ut HOaY~I % ~I^~ 8u~n[a `Cq par~und
seen lonpo.~d apnlo aqy ~s~gb io,I alnleiadma~ moo. ~s ~uuyls (twOZ) ,~i,L
~ (Iowwbi' `Iw99'L) (~iJ. uI uoc~nlos y~ib'0)
alEp!.iolqaocoqdsoqd-(I~Cutuetet~Cuaqd OI -Z-~CxocL~am)-t~Cuaqd pug
(IoustuGS i `LwLS't) (~L ut uoilnlos y~0 i) I~$Hlng~ `(IowwSO' I `$w00)
Io~~liaw-t-aualaadoto~Co-Z-(I~-6-uund-H6-omu~l~Cdoidoio~Co
-g-out-Z)-b-(gb`S i) 8utsn `b a.tnpaao.rd p.repag~S of BaIpIOOaE
pastsatpu~Cs seen scqy '9'09~MIAI `~dL~IsO'~H~O 'SBStJ~'a;
gqdsoqd-[(I`(aiaelel`faaqd-~-`Cxoq~aw)-I`Caaqd]-p S loaeq;
aw-I-aaa~aadota`fa-Z-(1~-6-al~nd-H6-oalwet`fdoldota~fa-9-oalure-Z)-y-(2ib`S
i) '(~Id H `~`HZ) Z' `(EH~O`P`H) 68' 



`(~l$HI~I`w`HI) 9I'b-8'b `(~IeH~`w`Hi) 6b'b-OL'b `(udXZ`~`H01) 9I'L-09'G 8
:~ H~ 6t LOZ0/66gJ/.LJd SLL8I/00 OM 00Z u~z~Y~I G I   17 March 2003 WO
00I18775 20 C9H,~04N~C1~P~, MW=263.62. PCT/GB99/03207 This was synthesised
according to Standard Procedure 3, using glycine methyl ester (1.5g,
11.9mmo1), PhOP(0)Clz (2.52g, 1.79m1, 11.9mmo1) and NEt3 (2.42g, 3.33m1)
23.9mmol) to yield 3.07g (97.1 S%) of crude product as an oil that was
stored in anhydrous 5 THF (15m1), to give a 0.774mmollml solution that was
used without further purification. 31P NMR: 8 10.43. ~H NMR: 8 7.43-7.38
(2H,m,'o'-Ph), 7.3I-7.25 (3H,m,'m '+'p'-Ph)) 4.67 (lH,bs,NHala), 3.94
(2H,dd,CHz), 3.83 (3H,s,OCH3). ~3C NMR: 8 170.4 (CO), 150.1 (`ipso =Ph),
130.2 (`m'-Ph), 126.4 (`p =Ph), 120.8 (`o'-Ph), 10 53.1 (OCH3), 43.4 (CHz).
(1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-Iphenyl-(methoxy-glycinyl)J-phosphate. Cf1588. C~H=80sN~P~, MW~513.49.
15 This was synthesised according to Standard Procedure 4, using
(1S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methan
ol (300mg, 1.05mmo1), tBuMgCI (1.0M solution in THF) (1.57m1, 1.57mmo1) and
phenyl-(methoxy-glycinyl~ phosphorochloridate (0.774M solution in THF)
(4.06m1, 3.14rnmo1) in THF (20m1) stirring at room temperature for 96hrs.
The crude product was purified by eluting with 3% MeOH 20 in CHCl3 and then
with 2.5% MeOH in CHCl3 to give the product as a white foam (82.6mg,15.4%).
3~P NMR: 8 4.79) 4.67 (1:1). 'H NMR: 8 7.40+7.36 (lH,d,H8); 7.24-7.19
(2H,t,'o'-Ph), 7.15-7.10 (2H,t,'m'-Ph)) 7.077.02 (lH,t,'p'-Ph)) 6.00-5.96
(2H,m,H2'+NHcPr), 5.80-5.76 (lH,m,H3'), S.45-5.41 25 (1 H,t,H 1'), 4.99
(2H,bs,NHz)) 4.14-4.00 (3H,m,NHala+HS'), 3.62 (3H,s,OCH3)) 3.03 ( 1
H,d,H4'), 2.91 ( 1 H,d,CHcPr), 2.73-2.62 ( I H,m, l of H6'), 1.62-1.51 ( 1
H,m, l of H6'), 1.45-1.43 (6H,t,2xCH3), 0.78-0.71 (2H,q,2H of CHzcPr),
0.54-0.49 (2H,t,2H of CHzcPr). ~3C IVMR: 8 I72.1 (~O), 160.2 (C2), 156.6
(C4), 152.0 (C6), 151.7 (`ipso'-Ph), 137.7 (C8), 137.1 (C2'), 132.0 (C3'),
130.8 (`m -Ph), 126.0 (`p'-Ph), 121.2 (`o =Ph), 115.5 (C5), 30 69.9 (C5'),
60.0 (C1'), 53.5 (OCH3), 46.7 (C4')) 43.9 (CHz), 35.4 (C6'), 2S.0 (CHcPr),
8.5 (CHzcPr). MS ES+ : m/z 513.9 (100%, M+), 514.8 (25%, M+H~, S35.8 (40%)
M+Na'~. MS FAB: For Cz3Hz9O5N?P requires 514.196781, found 514.195321.
SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00/18775 PCT/GB99/03207 = 21
HPLC: tR 28.419 (99.9%)-(100% water (Omins), 20% water (35mins), 20% water
{45mins), 100% water (55mins)). IR: 3342.0 (N-Hstr.), 1749.8 (C=Ostr.),
1596.2, l488.4 (aromatic C-Cstr.), 1451.9 (CHdef.), 1394.7 (-CH3sym.def.),
1259.6 (P=0), 1212.1 (P-O-aryl), 1151.6 {C-Ostr.), 1026.8 5 (P-O-alkyl),
937.8 (olefinic C-Hdef.), 760.7 (monosub.aromatic C-Hdef.).
Methyl-2-amino-2-methylpropanoate hydrochloride. CsH~=O=NyCh, MW=153.6l. 10
This was synthesised according to Standard Procedure 1, using
2-amino-isobutyric acid (4g, 0.039mo1) with thionyl chloride (5.66m1,
0.0?8mo1) and anhydrous methanol (23.5m1, 0.58mo1). This gave the product
as a white solid (5.805g, 97.4%). ~H NMR (DMSO): 8 8.8S (3H,s,N~+CI~, 3.72
(3H,s,OMe), 1.48 (6H,s,2xMe). ~3C NMR (DMSO): b 172.8 (~OOMe), 56.6 (OMe),
53.9 (~Me2), 24.1 (2xMe). 15 MS ES+ : mlz 117.71 M+H+, 142.88 M+Na .
Phenyl-(methyl-2-amino-2-methylpropanoate)-phosphorochloridate.
C~,H,sO,,N~ChP,, MW=291.67. This was synthesised according to Standard
Procedure 3, using 2-amino-isobutyrate 20 methyl ester hydrochloride (1.0g,
6.51mmo1)) PhOP(O)C12 (1.37g, 0.97m1, 6.51mmo1) and NEt3 (1.32g, 1.18m1,
13.02mmo1), to yield 1.73g (91%) of the crude product as an oil. This was
stored in anhydrous THF (10m1) to give a solution of 0.593mmol/m1, and used
without 



further purification. 3~P NMR: 8 6.86. 25 'H NMR: b 7.43-7.38
(2H,t,'o'-Ph), 7.32-7.21 (3H,tn,'m'+'p'-Ph), 4.84 (lH,d,NHala)) 3.83
(3H,s,OCH3), 1.72 (6H,d,2xCH3). ~3C NMR: 8 175.7 (CO), 150.3 (`ipso'-Ph),
130.3 (`m'-Ph), 126.3 (`p'-Ph), 121.0 (`o =Ph), 58.8 (OCH3), 53.6
~C[CH3]I), 27.3 + 27.0 (2xCH3). 30 (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l p-[phenyl-(metho~ry-a,adimethylgiycinyl)]-phosphate. C8584.
C=sH3=UsIV~P~, MVf=542.23. SUBSTITUTE SMELT (RULE 26)   17 March 2003 WO
00I18775 22 PCT/GB99103207  This was synthesised according to Standard
Procedure 4, using (1
S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
(300mg, 1.05mmo1), tBuMgCI (1.0M solution in THF) (1.57m1, 1.57mmo1) and
phenyl-(methoxydimethylglycinyl)-phosphorochloridate {0.59M solution in
THF) (5.3m1, 3.14mmo1) in 5 THF (20m1) stirring at room temperature for
96hrs. The crude product was purified by eluting with 3% MeOH in CHCI3 and
then with 2.5% MeOH in CHC13 to give the product as a white foam (193.7mg,
34.14%). 3~P NMR: 8 2.49. 'H NMR: 8 7.40+7.36 (lH,d,HB), 7.24-7.19
(2H,t,'o'-Ph), 7.15-7.10 (2H,t,'m'-Ph), 7.0710 7.02 (iH,t,'p'-Ph))
6.00-5.96 (2H,m,H2'+NHcPr), 5.80-5.76 (lH,m,H3'), 5.45-5.41 (lH,t,H1'))
4.99 (2H,bs,NH2), 4.14-4.00 (3H,m,NHala+H5'), 3.62 (3H,s,OCH3)) 3.03 (lH,d,
H4'), 2.91 (lH,d,CHcPr), 2.73-2.62 (lH,m,lof H6'), 1.62-1.51 (lH,m,lof
H6'), 1.45-1.43 (6H,t,2xCH3), 0.78-0.71 (2H,q,2H of CH2cPr), 0.54-0.49
(2H,t,2H of CH=cycl.). MS ES+ : m/z 541.9 (100%, M~, 563.8 (30%, M+Na~. 15
MS FAB: For CuH3303N~P requires 542.228081, found 542.228428. HPLC: tR
28.347 (100%r(100% water (Omins), 20% water (35mins), 20% water (45mins),
100% water (55mins)). IR: 3346.0 (N-Hatr.)) 2923.0, 2853.5 (C-Hstr.),
1734.0 (C-0str.), 1590.2 (aromatic CCstr.), 1458.4 (C-Hdef.), 1376.8
{-CH3sym.def.)) 1261.3 (P=O), 11 S2.7 (C-Ostr.), 1028.0 20 (P-O-alkyl),
936.0 (olefinic C-Hdef.), 721.7 (monosub.aromatic C-Hdef.). L-Aspartic acid
dimethyl ester hydrochloride. CiI3~=O~N~Ch, MW=197.62. This was synthesised
according to Standard Procedure l ) using L-asparagine (2.5g, 25 0.019mo1)
with thionyl chloride (3.67m1) 0.042mo1) and anhydrous methanol (12.86m1,
0.32mo1). This gave L-aspartic acid dimethyl ester hydrochloride in 3.70g,
99% yield. ~H NMR (MeOH-d4): 8 4.53-4.50 (lH,t,CH), 3.94 (3H,s,OCH3), 3.85
(3H,s,OCH3), 3.18 (2H,d,CHz). ~3C NMR (MeOH-d4): 8170.4, 168.4 (~O),
53.0+52.0 (2xOMe), 49.4 (~H), 33.8 (CH2). 30
Phenyl-(dimethoxy-L-aspartyi}-phosphorochloridate. C,=H~s~sN~ChPr,
MW=335.68. SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00I18775
PCT/GB99/03207 23 This was synthesised according to Standard Procedure 3,
using L-Aspartic acid dimethyl ester ( l .Og, 5.04mmo1), PhOP(O)C12 (
1.06g, 0.75m1, 5.04mmol) and NEt3 ( 1.02g, 1.40m1, l0.lmmol) to yield 0.55g
(32.4%) of crude product as an oil that was stored in anhydrous THF (5m1),
to give a 0.33mmol/ml solution that was used without further purification.
5 3~p NMR: b 9.74, 9.59 (1:1). (1
S,4Rr4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
' O-[phenyl-(L-asparic acid dimethyl ester)]-phosphate. Cf1589.
CI4H~oOsN?P~, MW=527.53. 10 This was synthesised according to Standard
Procedure 4, using
(1S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methan
ol (250mg, 0.87mo1), tBuMgCI (1.0M solution in THF) (0.87m1) 0.87mmol) and
phenyl-(L-aspartic acid dimethyl ester)-phosphorochloridate (0.50M solution
in THF) (5.20m1, 2.62mmo1) in THF (15m1) and stirring at room temperature
for 48hrs. The crude product was purified by 15 eluting with 2.5% MeOH in
CHC13 (x2) to give the product as a pale yellow foam (163.Smg, 32.0%). 3~p
NMR: 8 4.19, 3.76 (1:1). ~H NMR: S 7.40 (lH,d,H8), 7.24-7.19 (2H,t,'o'-Ph),
7.12-7.03 (3H,m,'m'+ p'-ph)) 6.05 



5.95 (2H,m,H2'+NHcPr), 5.79 (lH,d,H3')) 5.44 (lH,s,H1'), 5.02 (2H,bs,NHz),
4.38-4.07 20 (4H,m,HS',NHala+CHala), 3.61 (3H,s,OCH3), 3.54 (3H,d,OCH3),
3.05-2.52 (SH,m,CH2aa,H4',CHcPr,+1 of H6'), 1.64-1.52 ( 1 H,m, l of H6'),
0.77-0.73 (2H,t,J=5.49Hz,2Hof CH2cPr), 0.51 (2H,bs,2Hof CHZCPr). ~3C NMR: b
l73.3 (CO), 172.4 (CO), 161.5 (C2)) 157.7 (C4), 152.3 (C8), 152.1 (`ipso'
Ph)) 137.8 (C2'), 137.0 (C6), 132.6 (C3'), 131.1 ('m'-Ph), 126.4 (`p'-Ph),
121.6 (`o =Ph), 25 116.2 (CS), 70.5 (CS'), 60.3 (Cl'), S4.3 (OCH3), 53.5
(OCH3), 52.6 (CHala)) 47.1 (C4'), 39.7 (CH2ala), 36.0 (C6'), 25.l (CHcPr),
8.8 (CHicPr). MS ES+ : mlz S85.8 (100%, M'~, 607.7 (30%, M+Na'~. MS FAB:
For Cy6H33~5N7P requires 586.217910, found 586.217510. HPLC: tR 29.261
(100%)-(100% water (Omins), 20% water (35mins), 20% water (45mins), 30 100%
water (SSmins)). IR: 3347.5 (N-Hstr.), 2850.7 (C-Hstr.), 1739.9 (C-0str.),
1596.1 (aromatic C-Cstr.), 1461.9 (C-Hdef.), 1376.6 (-CH3sym.def.)) 1262.4
(P-0), 1211.2 (P-O-aryl), 1158.3 (C SUBSTITUTE SHEET (RULE 26)   17 March
2003 WO 00/18775 PCTIGB99/03207 = 24 Ostr.), 1027.0 (P-O-alkyl), 935.6
(olefinic C-Hdef.), 761.5, 722.0 (monosub.aromatic CHdef.).
3-cyclohexyl-L-alanine methyl ester hydrochloride salt 5 C9H,9N~0=Ch,
MW=221.75 This was synthesised according to Standard Procedure 1, using
3-cyclohexyl-L-alanine (3.0g, 17.5mmol), methanol (30m1), and thionyl
chloride (2.56m1, 35mmo1). The product' was isolated as a white solid
(3.23g, 83.9%). 'H NMR (MeOH-d4): S 4.12-4.07 (3H,t,CHala)) 3.85
(3H,s,OCH3), 1.74-1.68 10 (6H,m,CHz+o-CHz), 1.56-1.43 (lH,m,CH), 1.36-1.15
(4H,m,rn-CHz), 1.05-0.90 (2H,qpCHz). ~3C NMR: 8 170.15 (CO), 52.7 (OCH3),
S0.8 (CHala), 38.2 (CHz), 33.6 (CH), 33.0+32.7 (2xCHz-o), 26.3 (p-CHz),
26.0+25.9 (2xCHz-m). 15
Pbenyl-(metboxy-3-cyclobexyl-L-alaninyl)-pbospborocbloridate
C~6H~N~04P~C1~) MW=359.8Z This was synthesised according to Standard
Procedure 3, using 3-Cyclohexyl-L-alanine methyl ester hydrochloride salt
(0.7g, 316mmo1), PhOP(O)Clz (0.47m1) 3.16mmo1)) triethylamine (0.88m1. b.31
mmol) in DCM (60m1). The usual workup yielded the crude 20 product as a
yellow oil (1.18g, 100%), which was stored in THF (7m1) to give a 0.45M
solution. 3~p NMR: S 9.79, 9.49 (l:l). 'H NMR:8 7.49-7.43 (2H,m,'o'-Ph),
7.37-7.19 (3H,m,'m'+'p'-ph), 4.46-4.35 (lH,q,NHala), 4.32-4.20
(lH,m,CHala), 3.88-3.85 (3H,dd,OCH3), 1.94-1.90 25 (lH,d,CHcHx), 1.76-1.60
(1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-Z-cyclopentene-1-methano
l O-phenyl-(metboxy-3-cyclobexane-L-alaninyl)-phosphate. Cf1709.
C3oH4oN~OsP~,1VIW609.66 30 This was synthesised according to Standard
Procedure 4, using (1
S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
(150mg, 0.52mmo1), tBuMgCI ( 1.05m1, 1.05mmo1, of a 1.0M solution in THF),
in THF (4m1) and
phenyl(methoxy-3-cyclohexane-L-alaninyl)-phosphorochloridate (3.5m1,
1.57mmo1, of a 0.45M SUBSTITUTE SHEET (RULE 28~   17 March 2003 WO 00I18775
PCT/GB99/03207 25 solution in THF), at room temperature for 24hrs. After
24hrs, additional
phenyl-(methoxy3-cyclohexane-L-alaninyl)-phosphorochloridate (2.5m1,
1.12mmol, of a 0.45M solution in THF) was added and the reaction stirred
for another 24hrs. The crude product was purified by eluting with 3% MeOH
in CHCl3, and then 2.5% MeOH in CHC13 to give the pure 5 product as a pale
yellow foamy solid (79.5mg, 24.9%). 3'p NMR: S 4.14, 3.98 (1:1). ~ H NMR: b
7.50 ( 1 H,d,HB), 7.34-7.13 (SH,t,OPh), 6.20 ( 1 H,s,NHcPr), 6.08 ( 1
H,t,H2'), 5.89 (lH,q,H3'), 5.53 (lH,bs,H1'), 5.16 (2H,bs,NHZ), 4.24-3.84
(4H,m,HS',NH ala+CHala), 3.66 (3H,s,OCH3), 3 .34 ( 1 H,bs, ), 3 .11 ( 1
H,d, ), 3.03 ( 1 H,bs, ), 



10 2.84-2.72 ( 1 H,m, l of H6')) 1.98-1.36 (BH,m, )) 1.11 (3H,bs, ),
0.89-0.83 (4H,m,2Hof cpr+CHrp'), 0.63 (2H,d,2Hof cPr). '3C NMR: b 174.8C0
160.2 (C2), 156.5 (C4), 151.3 (C6), 151.2 ('ipso'-Ph), 136.8 (C2'), 135.9
(C8)) 131.5 (C3'), 130.0 (`m'-Ph), 125.2 (`p'-Ph), 120.5 (`o'-Ph), 1l5.1
(CS), 69.4 (C5'), 59.3 (C1'), 52.7 (CHala), 46.1 (C4'), 42.5 (CHI), 34.9
(C6')) 33.8 (CHcHx), 32.7 15 (CHI-`o')) 26.7 (CHZ-`m'), 26.4 (CH2-`p'),
24.2 (CHcPr), 7.8 (CHzcPr). MS ES+: m/z 610.3 (40%) M~, 632.3 (100%, M+Na~,
633.3 (25%, M+H+Na~. MS FAB: For C3oH4oO5N?NaP requires 632.2726, found
632.2727. HPLC: tR 42.154 ( 100%)-( 100% water (Omins), 20% water (35mins),
20% water (45mins)) 100% water (SSmins)). 20 (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-(L-alaninyl)-phosplsate diammonium salt. Cf1540. (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O[phenyl-(methoxy-L-alaninyl))-phosphate ( 125mg, 0.24mmo1) was stirred
in HIO:NEt3 25 ( 1 OmI, 1:1 v/v), at 25-35C for 5hrs. The reaction mixture
was extracted with DCM (8x20m1), and the aqueous layer reduced to dryness.
The resulting solid was solubilised in isopropanol and purified by flash
column chromatography, gradient eluting with iPrOH:HzO:NH3 (11:1:1 to
9:1:2). The appropriate fractions were reduced to dryness and freczc dried
to give the pure product as a white foamy solid (106mg, 95%). 30 3~P NMR
(D20):- s 8.62 (s). 'H NMR (Dz0):- 8 7.79 (lH,s,HB), 6.08 (lH,d,H2'), 5.77
(lH,d,H3'), 5.35 (lH,t,H1'), 3.7l -3.5 8 (2H,m,HS')) 3.41-3.32 ( 1 H,m,CHa.
a)) 3.02-2.94 ( 1 H,m,NHCH), 2.70-2.59 SU8STITUT~ SHEET (RULE 28)   17
March 2003 WO 00I18775 PCT/GB99/03207 = 26 (2H,m,H4'+1 of CH2), 1.57-1.49
(lH,dt,1 of CH2), 1.10 (3H,d,CH3), 0.83-0.76 (2H,q,1 of CHzcyclo.),
0.61-0.56 (2H,q,1 of CHZCyclo.). MS ES+ : mlz 437.9 (100%, M'~. MS FAB:
calculated m/z 438.165481, found m/z 438.163790. 5 (1
S,4R)-4-(2-amino-6-cyclopropyfamino-9H-purin-9-y1)-2-cyclopentene-1-methano
l O -(D-alaninyl)-pbosphate dlammonlum salt. (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-y1)-2-cyclopentene-1-methano
l O [phenyl-(methoxy-D-alaninyl)]-phosphate (100mg, 0.19mmol) was stinted
in H2O:NEt3 10 (8m1, 1:1 v/v), for l6hrs. The reaction mixture was
extracted with DCM (5x20m1), and the aqueous layer reduced to dryness. The
resulting solid was solubilised in isopropanol and purified by flash column
chromatography) gradient eluting with i-PrOH:H20:NH3 (11:1:1 to 9:1:2). The
appropriate fractions were reduced to dryness and freeze dried to give the
pure product as a white foamy solid (88%). 15 3~P NMR (MeOH-d4):- 8 7.81
(s). ~g NMR:- S 7.74 (lH,s,HB), 6.12 (lH,d,J=5.53Hz,H2'), 5.78 (lH,t,H3'),
5.44 (lH,d,J=6.21Hz,H1')) 3.74 (2H,t,J=5.42Hz,H5'), 3.70-3.60 (lH,m,CHala),
3.01 ( 1 H,bs,H4'), 2.84 ( 1 H,d,J=3.2 8Hz,CHcPr)) 2.73-2.63 ( 1
H,dt,J=8.66Hz+5.17Hz,1 of H6'), 1.67-1.58 ( 1 H,m, l of CHi), 1.21
(3H,d,J=7.01 Hz,CH3ala), 0.79-0.73 (2H,q,J~.68Hz,2H 20 of CHZCPr)) 0.53
(2H,t,2H of CH2cPr). ~3C NMR: b 179.8 (CO)) 161.2 (C2), 157.1 (C4), 151.1
(C6), 139.5 (C2'), 137.8 (C8), 130.7 (C3'), 114.6 (CS), 68.0 (CS')) b0.5
(C1'), 51.9 (CHala), 47.6 (C4'), 35.9 (C6'), 24.4 (CHcPr)) 21.7 (CH3ala),
7.6 (CHzcPr). MS ES+ : m/z 437.9 (100%, M'~. 25 MS FAB: calculated m/z
438.165481, found m/z 438.167842.
Phenyl-(ethoxy-L-alaninyl~phosphorochloridate. C,~H~sO~N~ChP~, MW=291.67.
This was synthesised according to Standard Procedure 3, using L-Alanine
ethyl ester 30 hydrochloride ( 1.0g, 6.51 mmol), PhOP(O)C1Z ( 1.3 7g,
0.97m1, 6.51 mmol) and NEt3 ( 1.32g, 1.81m1, l3.Ommol) to yield 1.85g
(97.4%) of crude product as an oil that was stored in anhydrous THF (10m1))
to give a 0.63mmol/ml solution that was used without further 



purification. SUBSTITUTE SHEET (RULE 28)   17 March 2003 WO 00I18775 PCT/G
B5!9/03207 27 3lP~:g9.41,9.16(1:1). ~ H NMR: S 7.42-7.3 5 (2H,dd, 'o '-Ph),
7.31-7.25 (3H,m, 'm '+'p '-Ph), 4.71 ( 1 H,d,NHala), 4.31-4.13
(3H,m,OCH2+CHala),1.55-1.52 (3H,dd,OCHiCH,), 1.33-1.30 (3H,dd,CH3ala). ~3C
NMR: 8 173.1 (CO), 150.2 (`ipso'-Ph), 130.3 ('m'-Ph), 126.4 ('p'-Ph), 120.9
('o'-Ph)) 5 b2.3 (OCHi), S1.0 (CHala), 20.9 (CHI), 14.5 (CH3ala). (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-[phenyl-(ethoxy-L-alaninyl)]-phosphate. Cf1587. Ci,H~oOsN~Pi,
MW=527.53. 10 This was synthesised according to Standard Procedure 4, using
(1
S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
(300mg, l.4mmol)) tBuMgCI (1.0M solution in T'HF) (1.57m1) 1.57mmol), and
phenyl-(ethoxy-L-alaninyl)phosphorochloridate (0.49M solution in THF)
(6.45m1, 3.14nunol) in anhydmus THF (20m1), and stirring at room
temperature for 24hrs. The crude product was purified by 15 column
chromatography eluting with 2.5% MeOH in CHCl3 to give the product as a
pale yellow foam (290mg, 51.1 %). 3~p NMR: S 4.04, 3.96 (1:1). ~H NMR: 8
7.39 (lH,d,J=7.56Hz,H8), 7.23-7.18 (2H,t,J=7.90Hz,'o =Ph), 7.12-7.10
(2H,t,'m =Ph), 7.06-7.01 ( 1 H,t,J=7.13 Hz,'p '-Ph), 6.18 ( 1 H,bs,NHcPr),
5.97-S.93 20 (lH,t,H2'), 5.79-5.75 (lH,t,J=S.SSHz,H3'), 5.43 (lH,s,H1'),
5.13 (2H,bs,NHz)) 4.30-4.14 ( 1 H,m,NHala), 4.06-4.00 (4H,m,HS'+OCHZ),
3.96-3.84 ( 1 H,m,CHala), 3.03 ( 1 H,d,J=5.74Hz,H4' ), 2.92 ( 1
H,bs,CHcPr), 2.71-2.61 ( 1 H,m, l of H6' ), 1.60-1.51 ( 1 H,m, l of H6'),
1.29-1.24 (3H,t,J=5.64Hz,CH3ala), 1.18-1.11 (3H,m,CH~), 0.75-0.71
(2H,q,J=6.76Hz,2H of CHzcPr), 0.50 (2H,bs,2H of CH2cPr). 25 "C NMR: 8
173.35 (CO)) 159.8 (C2), 156.0 (C4), 150.6 (C6) 150.4(`ipso'-Ph)) 136.1
(C2'), 135.1 (C8), 130.8 (C3'), 1Z9.3 (`m'-Ph), 124.5 (`p'-Ph), 119.8
(`o'-Ph), 114.4 (CS), 68.6 (CS'), 61.2 (OCHZ), 58.5 (C1'), 50.0 (CHala),
45.3 (C4'), 34.3 (C6'), 23.4 (CHcPr), 20.6 (CH3ala),13.8 (CH~"CH3), 7.0
(CHicPr). MS ES+ : m/z 54l.9 (100%, M+), 546.84 (28%, M+H'~, 563.8 (25%,
M+Na~. 30 MS FAB: For CZSH330sN~P, requires 542.228081, found 542.228131.
HPLC: tR 31.7b, 32.03 ( 100%)-( 100% water (Omins), 20% water (3 Smins),
20% water (45mins),100% water (SSmins)). SUBSTITUTE SHEET (RULE 28)   17
March 2003 WO 00/18775 28 PCT/GB99I03207 IR: 3334.1 {N-Hstr.), 1734.5
(C=Ostr.), 159S.9, l488.0 (aromatic C-Cstr.), 1450.3 (C Hdef.), 1394.2
(-CH3sym.def.), 1252.8 (P=0), 1210.4 (P-0-aryl), 1153.3 (C-Ostr.), 1026.0
(P-O-alkyl), 934.8 (olefinic C-Hdef.), 759.0 (monosub.aromatic C-Hdef.). 5
phenyl-(benzoxy-L-alaninyl)-phosphorochloridate. C~6HO~N~CI,P,, MW=353.74.
This was synthesised according to Standard Procedure 3,using L-alanine
benzyl estet hydrochloride (1.0g, 4.64mmol), PhOP(0)Clz (0.98g, 0.69m1,
4.64mmo1) and NEt3 (0.94g, 1.29m1, 9.27mmo1) to yield 1.61 g (98.2%) of
crude product that was stored in anhydrous 10 THF ( 1 Oml), to give a
0.46mmo1/ml solution that was used without further purification. 3'P NMR: 8
9.41, 9.23 (1:1). ~ H ~(R: 8 7.41-7.21 ( 1 OH,m,2xPh), 5.24 (2H,d,~Ph),
4.95-4.88 ( 1 H,t,NHala)) 4.364.15 (lH,m,CHala),1.56 (3H,t,CH3ala). 



~ 3C NMR: 8 172.9 (CO), 150.2 ( `ipso '-OPh), 135.5 ('ipso '-CHzPh), 13 0.3
(`m '-OPh), 15 129.0 ('o '-CH=Ph), 128.7 ('m '+'p -CHZPh), 126.4 ( p
'-OPh), 121.0 ( `o '-OPh), 68.0 {OCH2), 51.1 (CHala), 20.8 (CH3ala). (1
S,4R)-4-(2-amino-6-eyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-[phenyl-(benzoxy-L-alaninyl)]-phosphate. Cf1582. 20 C3oHasOsN~p~~
MW=603.6. This was synthesised according to Standard Procedure 4, using (1
S,4R)-4-{2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
(400mg, l.4mmol)) tBuMgCI ( 1.0M solution in THE) (2.1 ml, 2.1 mmol), and
phenyl-(benzoxy-L-alaninyl)phosphorochloridate (0.46M solution in THF~
(9.2m1, 4.19mmo1) in anhydrous THF 25 (20m1), and stirring at room
temperature for 64hrs. The crude product was purified by column
chromatography eluting with 3% MeOH in CHC13, and then 2.5% MeOH in CHCl3
to give the product as a white foam (82.2mg, 9.75%). A second synthesis was
undertaken with (1S,4R)-4-(2-amino-6-cyclopropylamino-9H
purin-9-y1)-2-cyclopentene-1-methanol (200mg, 0.7mmo1), tBuMgCI (2.43m1 of
a 1.0M 30 sole in THF, 2.43mmo1)) and
phenyl-(benzoxy-L-alaninyl)-phosphorochloridate (2.2m1 of a 0.46M sole in
THF, 2.1 mmol) in THF (2.5m1). Purification by column chromatography
eluting with 3% MeOH in CHC13 gave the pure product as a white foamy solid
(90mg, 21.3%). SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00I18775
PCT/GB99103207 29 3 ~ P NMR: b 3.82, 3.72 ( 1:1 ). ' H NMR: 8 7.51 ( 1
H,d,HB), 7.37-7.15 ( 1 OH,m,OPh+CH~h), 6.10-b.04 (1 H,m,H2'), 5.96 ( 1
H,bs,NHcPr), 5.89 ( 1 H,dd,J=5.36Hz,H3'), 5.34 ( 1 H,t,H 1' )) 5.16
{2H,bs,NH2), 4.96 (2H,bs,CH~Ph), 4.23-4.05 (3H,m,NHala+HS'), 3.89-3.70
(lH,dt,CHala), 3.16-3.12 5 (lH,t,H4'), 3.03 (IH,bs,CHcPr), 2.8S-2.71
(IH,m,lof H6'), 1.74-1.64 (lH,m,lof H6'), 1.44-1.39 (3H,t,J=7.84Hz,CH3aia),
0.88 (2H,q,J=6.75Hz,2H of CH2cPr), 0.64 (2H,m,2H of CHZCPr). ~3C NMR: b
173.3 (CO), 159.7 (C2), 156.0 (C4), 150.9 (C6), 150.7 (`ipso'-OPh), 136.4
(C2'), 135.7 ('ipso'-Bn), 135.2 (C8), 131.0 (C3'), 129.6 (`o'-Bn), 128.6
('m =Bn), 128.5 10 (p'-Bn), 128.2 (`m'-OPh), 124.9 (`p'-OPh), 120.1
('o'-OPh), 114.8 (C5)) 68.8 (C5')) 67.2 LCHzPh), 58.9 (CI'), 50.3 (CHala),
45.6 (C4'), 34.4 (C6'), 23.7 (CHcPr), 21.0 (CH3ala), 7.4 (CHZCPr). MS ES+ :
m/z 603.8 (100%, M+), 604.8 (30%, M+H~, 625.7 (20%, M+Na ). MS FAB: For
C3oH3sOsN~P requires 604.243731) found 604.241775. 15 HPLC: tR 33.39
(99.7%)-(100% water (Omins), 20% water (35mins), 20% water (45mins), l 00%
water (55mins)). IR: 3355.9 (N-Hstr.), 2923.3, 2853.7 (C-Hstr.), 1734.1
(C=Ostr.), 1595.6 (aromatic CCstr.), 1458.4 (C-Hdef.), 1376.5
(-CH3sym.def.), 1154.4 (C-Ostr.)) 1028.2 (P-O-alkyl), 935.8 (olefinic
C-Hdef.), 72l .7 (monosub.aromatic C-Hdef.). 20 L-Alanine n-propyl ester
bydrocbloride salt. C6H~~,N~O=Ch, MW=167.634 This was synthesised according
to Standard Procedure 1, using anhydrous propan-1-of (42.0m1, 0.56mo1),
thionyl chloride (8.2m1, 0.112mo1) and L-alanine (5.0g, 0.056mo1). The 25
pmduct was isolated as a white solid (8.88g, 94.3%). 'H NMR (MeOH-d4): 8
4.34-4.26 (2H,m,OCH2), 4.24-4.17 (lH,q,CHala), 1.88-1.78 (2H,m,CH2)) 1.65
(3H,d,J=7.24Hz,CH3ala),1.10-1.05 (3H,t,CH~). '3C NMR: 8 170.l (CO), 68.0
(OCH2), 48.9 (CHaia)) 21.9 (CH2), 1S.3 (CH3ala), 9.5 (CHI). 30
Phenyl-(n-propoxy-L-alaninyl~phosphorochloridate C~=HN~O,,P~Ch, MW=305.79
SUBST1TUT SHEET (I;ULE 26)   



17 March 2003 WO 00I18775 PCT/GB99/03207 30 'This was synthesised according
to Standard Procedure 3, using L-Alanine n-propyl ester hydrochloride salt
(0.5g, 2.98mmo1), PhOP(O)Clz (0.45m1, 2.98mmo1), triethylaniine (0.83m1.
5.97mmo1) in DCM (70m1). The usual worlcup yielded the crude product as a
yellow oil (0.84g, 92.1%), which was stored in THF (5m1) to give a 0.55M
solution. 5 3~P NMR: 8 9.41, 9.17 (1:1). '3C NMR: S 173.1 (CO), 150.1
(`ipso'-Ph), 130.0 (`m'-Ph), 126.4 (`p'-Ph), 121.0 (`o'-Ph), 67.9 (OCH2))
5I.0 (CHala), 22.3 (CH CH3)) 21.0 (CH3ala), 10.7 (CHI). (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l 10 O-Phenyl-(n-propoxy-L-alaninyl)-phosphate. Cf1646. C26H31N7~SP1~
1~'=555.57 This was synthesised according to Standard Procedure 4, using
(15,4R)-4-(2-amino-6
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (100mg,
0.35mmol), tBuMgCI (0.7m1, 0.7mmol, of a 1.0M solution in THF)) in THF
(3m1) and phenyl-(n 15 propyl-L-alaninyl)-phosphorochloridate (1.9m1,
1.05mmol, of a 0.55M solution in Tl~, at room temperature for 24hrs. The
crude product was purified by eluting with 3% MeOH in CHC13 to give the
pure product as a pale yellow foamy solid (123mg, 63.4%). 3' P NMR: 8 4.06,
3.98 ( 1:1 ). 'H NMR: 8 7.40 (lH,d,J=7.99Hz,H8), 7.23-7.18 (2H,dd,'o'-Ph))
7.12-7.02 (3H,m,'m'+'p'20 Ph), 6.16 (lH,bs,H3'), 5.96 (lH,t,H2')) 5.78
(lH,d,J=5.83Hz,NHcyc1)) 5.44 (lH,bs,H1'), 5.15 (2H,bs,NH2), 4.33-4.18
(lH,m,CHala), 4.1 S-4.04 (2H,m,OCHi), 4.01-3.88 (2H,m,HS'), 3.65
(lH,bs,NHala), 3.03 (lH,d,H4'), 2.92 (lH,bs,CHcycl), 2.72-2.62 (lH,m,lof
H6'), 1.60-1.47 (3H,m,lof H6'+~CH3), 1.30-1.26 (3H,t,CH3ala), 0.84-0.80
(3H,m,CH~), 0.73 (2H,d,J=6.8Hz,1 of CH2cyc1), 0.51 (2H,bs,1 of CHscycl). 25
'3C NMR: 8 I 74.1 CO 160.4 (C2), 156.6 (C4), 151.1 (C6+'ipso'-Ph), 136.8
(C2'), 135.9 (C8), 131.5 (C3'), 130.0 (`rn'-Ph)) 125.2 (`p'-Ph), 120.5
(`o'-Ph), 115.0 (CS)) 69.2 (C5')) 67.4 (OCH2), 59.2 (C1'), 50.b (CHala),
46.0 (C4'), 35.0 (C6'), 24.2 (CHcPr), 22.3 (Q~CH3), 21.5 (CH3ala), 10.7
(CHI), 7.7 (CH2cycl). MS ES+: m/z 555.8 (100%, M~, 557.0 (30%, M+H+). 30 MS
FAB: For C26H3sO5N~P requires 5S6.2437, found 556.2438. HPLC: tR 34.708 (
100%)-( 100% water (Omins), 20% water (3 Smins), 20% water (45mins), 100%
water (55mins)). SUBSTITUTE SHEET (RULE 26~   1 ? March 2003 WO 00/18775
PCT/GB99/03207 31 L-Alanine n-butyl ester hydrochloride salt. C~H~6N~OzCI~,
MW=18l.661 This was synthesised according to Standard Procedure 1, using
anhydrous butan-1-of (51.4m1, O.Sdrnol), thionyl chloride (8.2m1, 0.1
l2mol) and L-alanine (5.0g, 0.056mo1). The 5 product was isolated as a
white solid (8.85g, 86.9%). iH NMR (McOH-d4): S 4.29-4.17 (2H,m,OCHi),
4.13-4.06 (IH,q,CHala)) 1.71-1.62 (2H,m,OCH~), 1.53 (3H,d,J=7.25Hz,CH3ala),
1.47-1.34 (2H,m,CH~CH3), 0.96-0.91 (3H,t,CH~). ~3C NMR: 8 170.1 (CO), 66.2
(OCHZ), 48.9 (CHala), 30.6 (OCH2~i ), 19.0 C(~CH3), 10 15.3 (CH3ala), 13.0
(CHI). Phenyl-(n-butoxy-L-alaninyl)-phosphorochloridate C13H19Nr~4PlCh~
~'f=317.82 This was synthesised according to Standard Procedure 3, using
L-Alanine n-butyi ester 15 hydrochloride salt (0.5g, 2.75mmo1), PhOP(O)Clx
(0.41 ml, 2.75mmoI), triethylamine (0.77m1. S.Smmol) in DCM (80mI). The
usual workup yielded the crude product as a yellow oil (0.84g, 94.5%))
which was scored in THF (5m1) to give a 0.525M solution. 31p NMR: 8 9.39,
9.10 (1:1). 'H NMR: b 7.43-7.15 (SH,m,Ph), 4.68-4.59 (lH,q,CHaia),
4.27-4.05 20 (3H,m,OCH2+NHala), 1.73-1.S9 (2H,m,OCH~), 1.56-1.53 (2H,dd,
I~CH3), 1.46-1.37 (3H,m,CH3aia), 1.00-0.92 (3H,m,CH~). ~3C NMR: 8 173.2
(CO), 150.1 (`ipso'-Ph), 130.3 (`m'-Ph), 126.4 (`p'-Ph), 121.0 (`o'-Ph),
66.2 (OCH2), 5l.0 (CHala), 30.9 (OCH~), 21.0 (CH3ala), 19.4 (~CH3), 14.1
(CHz~). 25
(1S,4R)-4-(2-amino-6-cyciopropylamino-9H-purin-9-yl)-2-cyclopenteoe-1-metha
nol O-Phenyl-(n-butoxy-L-alaninyl)-phosphate. Cf1647. CI~HasN~OsP~,
MW=569.597 This was synthesised according to Standard Procedure 4, using (1
S,4R)-4-(2-amino-630
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (100mg,
0.35mmo1), tBuMgCI (0.7m1, 0.7mmol, of a 1.0M solution in THF), in THF
(3m1) and phenyl-(n-butylL-alaninyl)-phosphorochloridate (2.0m1, 1.OSmmol,
of a 0.525M solution in THF), at room 
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temperature for 24hrs. The crude product was purified by eluting with 3%
MeOH in CHC13 to give the pure product as a pale yellow foamy solid (157mg,
78.9%). 3~P NMR: 8 4.01, 3.95 (1:1). ~ H NMR: 8 7.40 ( 1 H,d,J=7.32Hz,H8),
7.23-7.18 (2H,t,'o'-Ph)) 7.11 (2H,t,'rn'-Ph), 7.04 5 (lH,t,'p'-Ph), 6.02
(lH,bs,H3'), 5.97 (lH,t,H2'), 5.78 (lH,bs,NHcyc1), 5.44 (lH,bs,H1'), 5.06
(2H,bs,NH2), 4.22-3.88 (6H,m,CHaIa,OCH2,H5'+NHala), 3.05 (lH,d,H4'), 2.93
(lH,bs,CHcycl), 2.72-2.62 (lH,m,lof H6'), 1.61-1.47 (3H,m,lof H6'+OCH~),
1.301.26 (SH,t,CH3ala+CI~CH;), 0.85-0.80 (3H,t,CH~1 ), 0.74
(2H,d,J=b.45Hz,lof CH2cycl), 0.51 (2H,bs,lof CHICycI). 10 '3C NMR: b 174.1
(CO), 160.4 (C2), 156.7 (C4), 151.2 (C6),151.1 ('ipso'-Ph), 136.7 (C2'),
l35.8 (C8), 131.5 (C3'), 130.0 (`m'-Ph), 125.2 (`p'-Ph), 120.S (`o'-Ph),
115.0 (C5), 69.3 (C5'), 65.8 (OCHz), 59.2 (C1'), 50.6 (CHala), 46.0 (C4'),
35.0 (C6'), 30.9 (OCH CI ), 24.1 (CHcPr), 21.5 (CH3ala), 19.4 (CH~CH3),
14.1 (CHI ), 7.8 (CHZCycI). MS ES+: m/z 569.9 (70%, M+)) 570.9 (20%) M+H+))
591.8 (100%, M+Na~, 607.8 (20%, 15 M+K~. HPLC: tR 38.27 (100%)-(100% water
(Omins)) ZO% water (35mins), 20% water (45mins), 100% water (55mins)).
L-Alanine i-propyl ester hydrochloride salt. 20 C6H~,,N~O=Ch, MW=l67.634
This was synthesised according to Standard Procedure 1, using anhydrous
propan-2-of (43.0m1, 0.56mo1), thionyl chloride (8.2m1, 0.112mo1) and
L-alanine (5.0g, 0.056mo1). The product was isolated as a semicrystalline
solid (8.86g, 86.9). 'H NMR (MeOH-d4): b 5.16-5.08 (lH,m,CHala), 4.11-4.04
(lH,q,O~I- (Me)2), 1.55 25 (3H,d,J=7.21Hz,CH3ala), 1.34-1.31 (6H,dd,CH~).
13C NMR: 8 169.5 (CO), 70.8 (COC~-I(Me)z), 48.9 (CHala), 20.8 (CH3ala),
15.3 (CH(~1z_). Phenyl-(i-propoxy-L-alaninyl)-phosphorochloridate 30
C~=HN~O~P,Ch, MW=305.79 This was synthesised according to Standard
Procedure 3, using L-Alanine i-pmpyl ester hydrochloride salt (0.5g,
2.98mmol), PhOP(O)C12 (0.45m1, 2.98mmol), triethylatnine SUBSTITUTE SHEET
(RULE 26)   17 March 2003 WO 00/18775 PCT/GB99/03207 33 (0.83m1. 5.97mmo1)
in DCM (70m1). The usual worlcup yielded the crude product as a yellow oil
(1.12g, >l00%), which was stored in THF (5m1) to give a 0.597M solution.
3'P NMR: 8 9.45, 9.17 (1:1). ~3C NMR: 8 172.6 (CO), l50.2 (`ipso'-Ph),
130.3 (`m'-Ph), 126.4 (`p'-Ph), 121.0 (`o'-Ph), 5 70.1 (OCH), 51.1 (CHala))
22.1 (CH(~)1), 20.9 (CH3ala). (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-Phenyl-(i-propoxy-L-alaninyl)-phosphate. Cf1661. C=sH~NzOsP,, MW=555.57
10 This was synthesised according to Standard Procedure 4, using (1
S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
(100mg, 0.35mmo1), tBuMgCI (0.7m1, 0.7mmol, of a 1.0M solution in THF)) in
THF (3m1) and phenyl-(ipropyl-L-alaninyl)-phosphorochloridate (1.76m1,
1.05mmo1, of a 0.597M solution in THF), at room temperature for 72hrs. The
crude product was purified by eluting with 3% MeOH 15 in CHC13 (x2) to give
the pure product as a pale yellow foamy solid (106.8mg, S4.8%). 3'P NMR: 8
4.02, 3.98 (1:1). 'H NMR: 8 7.41 ( 1 H,d,J=8. l2Hz,H8), 7.24-7.19
(2H,m,'o'-Ph), 7.13-7.03 (3H,m,'m'+'p'Ph), 6.37 (lH,bs"NHcPr)) 5.98
(lH,t,H3'), 5.80-5.76 (lH,m,H2'), 5.43 (lH,bs,H1'), 5.21 (2H,bs,NHz),
4.94-4.86 (lH,m,OCH), 4.15-3.98 (2H,m,HS'), 3.92-3.83 (lH,m,CHala), 20 3.59
( 1 H,bs,NHala), 3.06-2.98 ( 1 H,m,H4'), 2.93 ( 1 H,bs,CHcPr), 2.74-2.63 (
1 H,m, l of H6'), 1.62-1.53 (lH,m,lof H6~, 1.34-1.18 (3H,m,CH3ala),
1.15-1.11 (6H,m,CH C(~)2), 0.79-0.73 (2H,q,2Hof CHICPr)) 0.53 (2H,bs,2Hof
CHZCPr). '3C NMR: 8 173.5(C0) l59.8 (C2),,156.2 (C4), l51.1 (C6), 151.0
('ipso'-Ph), l36.9 (C2'), 136.1 (C8), 131.3 (C3'), 130.0 (`m'-Ph), 125.3
(`p'-Ph), 120.5 (`o'-Ph), 115.0 (CS), 69.6 25 (C5')) 69.2 (OCH), 59.3
(C1')) 50.7 (CHala)) 46.0 (C4'), 34.9 (C6'), 24.2 (CHcPr), 22.0 



(CH(CI~)=), 21.4 (CH3ala)) 7.8 (CH2cyc1). OS ES+: m/z 555.9 (100%, M'~,
556.9 (30%, M+H+). MS MALD/I TOF: For Ci6H3sO5N~P found 555.575. HPLC: tR
35.85 (100%)-(100% water (0mins), 20% water (35mins), 20% water (45mins),
30 100% water (55mins)). Phenyl-tertbutyloxy-L-alaninyl
phosphorochloridate. C~6H04N~ChP~, MW~353.74. SUBSTITUTE SHEET (RULE 26)
17 March 2003 WO 00I18775 PCT/GB99/03207 = 34 This was synthesised
according to Standard Procedure 3, using L-alarvne tert-butyl ester
hydrochloride (0.5g, 2.75mmo1), PhOP(0)C12 (0.41m1, 2.75mmo1) and NEt3
(0.77m1, 5.5mmo1) to yield 0.77g (87.5%) of crude product that was stored
in anhydrous THF (5m1), to give a 0.48mmol/ml solution that was used
without further purification. 5 3~p NMR: 8 9.53, 9.20 (1:1). 1H NMR: 8
7.44-7.39 (2H,t,'o'-Ph), 7.32-7.26 (3H,m,'m'+'p'-ph), 4.47-4.34
(lH,m,NHala), 4.17-4.04 (lH,m,CHala), 1.53 (9H,3s,3xCH3). ~3C NMR: 8 170.7
(CO)) l48.7 (`ipso'-Ph), 128.9 (`o'-Ph), 124.9 ('p'-Ph), 119.5 (`m'-Ph))
81.65 (C_Me3), S0.0 (CHala), 26.9 (3xCH3). 10 (1
S,4R)-4-(2-amino-6-cyclopropylamiao-9H-pu
rin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl-tertbutyloxy-L-alaninyl)-phosphate. C8645.
Cx~HsoOsN~P~,11~'V=603.6. This was synthesised according to Standard
Procedure 4, using (1 S,4R)-4-(2amino-615
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (140mg,
0.52mmo1), tBuMgCI (1.05m1) 1.05mmo1 of a 1.0M solution in TIC), and
phenyl-(tertbutyloxy-Lalaninyl)-phosphorochloridate (3.3m1, 1.57mmo1, of a
0.48M solution in THF), in anhydrous THF (4m1) stirring at room temperature
for 48hrs. The crude product was purified by eluting with 3% MeOH in CHC13
to give the pure product as white foamy solid 20 (192.3mg> 69.0%). 3~p NMR:
8 4.15 (s). 'H NMR: S ?.40 (lH,d,J=8.35Hz,H8)) 7.23-7.18 (2H,t,'m'-Ph),
7.12 (2H,d,'o'-Ph), 7.46 7.02 ( 1 H,t,'p'-Ph)) 6.09 ( 1 H,bs,H2'), 5.97 ( 1
H,bs,H3'), 5 .7? ( 1 H,d,NHcPr), 5.44 (lH,bs,H1'), 5.10 (2H,bs,NH2))
4.14-4.05 (3H,m,HS'+NHala), 3.85-3.77 (lH,q,CHala), 25 3.04 (lH,bs,H4'),
2.93 (lH,bs,CHcPr), 2.72-2.62 (lH,m,lof H6'), 1.58-1.53 {lH,t,lof H6'),
1.34 (9H,d,C IV~e ), 1.27-1.23 (3H,t,CH3ala), 0.73 (2H,d,2Hof CH=cPr), 0.51
(2H,bs,2Hof CHzcPr). ~3C NMR: 8 173.2 (CO), 1b0.4 (C2), 156.7 (C4), 151.2
(C6+'ipso'-Ph), 136.8 (C2'), l35.9 (C8), 13l.5 (C3'), 130.0 (`m'-Ph), 125.2
(`p'-Ph), 120.6 (`o'-Ph), 115.2 (C5), 82.3 30 (~[CHs]3)s 69.3 (C5'), S9.1
(C1'), 46.0 (C4')) 35.0 (C6'), 28.3 (3xCH3), 24.2 (CHcPr), 21.5 (CH3ala),
7.8 (CHZCPr). MS ES+: m/z 570.0 (100%, M'~, S70.9 (32%, M+H~. MS FAB: For
C2~H3~OsN~P requires 570.2594, found 570.2598. SUBSTITUTE SHEET (RULE 26)
17 March 2003 WO 00/18775 PCT/GB99/03207 35 HPLC: tR 36.158 (100%)-(100%
water (Omins), 20% water (35mins), 20% water (45mins), 300% water
(SSmins)). L-Alanine n-pentyl ester hydrochloride salt 5 CaH,6N,0=Ch,
MW=195.69 This was synthesised according to Standard Procedure 1, using
pentan-1-of (36.3m1, 0.337mo1), thionyl chloride (4.92m1, 67.4mmo1) and
L-Alanine (3.0g, 33.7mmo1). The product was isolated as a white solid pure
product (4.86g, 73.7%). ~H NMR (MeOH-d4): 8 4.32-4.20 (2H,m,OCH2))
4.16-4.08 (lH,m,CHala)) 1.77-1.68 10 (2H,m,OCH~), 1.56
(3H,d,J=7.22Hz,CH3ala), 1.42-1.36 (4H,m,CH~CH~CH3), 0.970.93 (3H,m,CH2~). 



~3C NMR: 8 170.l (CO), 66.5 (OCH~), 48.8 (CHala), 28.2 (OCH~CH~), 28.0
(~CHZCH3), 22.3 (CH~CH3), I5.2 (CH3ala), 13.3 (CH~-I ). 15
Phenyl-(n-pentoxy-L-alaninyl)-phosp6orochloridate CH=~N,O4P~Ch, MW=333.78
This was synthesised according to Standard Procedure 3, using L-Alanine
n-pentyl ester hydrochloride salt (0.5g, 2.56mmo1)) PhOP(O)C1Z (0.38m1,
2.S6mmo1), triethylamine (0.71m1. S.llmmol) in DCM (60m1). The usual
worlcup yielded the crude product as a 20 yellow oil (0.79g, 92.6%), which
was stored in THF (5m1) to give a 0.47M solution. 3'p NMR: 8 9.39, 9.12
(1:1). 'H NMR: a 7.43-7.38 (2H,m,'o'-Ph)) 7.32-7.25 (3H,m,'m'+'p'-ph), 4.63
(lH,bd,NHala), 4.24-4.l1 (3H,m,OCHi+CHala), 1.73-1.65 (2H,m,OCHz Ice),
1.~7-1.53 (3H,dd,CH3ala), 1.42-1.35 (4H,m,2xCHi), 0.97-0.91 (3H,m,CH~). 25
'3C NMR: 8 173.1 (CO), 150.1 (`ipso'-Ph), 130.3 (`m'-Ph), 126.4 (`p'-Ph))
121.0 (`o'-Ph), 66.5 (OCHZ)) 51.0 (CHala)) 28.6 (CHz-C2), 28.3 (CHZ-C3))
22.7 (CHZ-C4), 21.0 (CH3ala), 14.1 (CHs-CS). (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-pu
rin-9-yl)-2-cyclopentene-1-methanol 30
O-Phenyl-(n-pentyloxy-L-alaninyl)-phosphate. Cf1706. C~H~sN70sPt, MW=583.7
This was synthesised according to Standard Procedure 4, using ( 1
S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yI)-2-cyclopentene-1-methanol
(100mg, 0.35mmol), SUBSTITUTE SHEET (RULE 28)   17 March 2003 WO 00/I8775
PCT/GB99103207 36 tBuMgCI (0.7m1, 0.7mmol, of a 1.0M solution in THF), in
THF (3m1) and phenyl-(n pentyl-L-alaninyl)-phosphorochloridate (2.22m1,
I.OSmmol, of a 0.47M solution in THF), at room temperature for 24hrs. The
crude product was purified by eluting with 2.5-3.0% MeOH in CHC13 (x2) to
give the pure product as a pale yellow foamy solid (143.2mg, 5 ?0.2%). 3' P
NMR: b 3 .99, 3 .95 ( 1:1 ). 'H NMR: 8 7.41 (lH,d,J=7.18Hz,H8), 7.24-7.19
(2H,m,'o'-Ph), 7.12-7.02 (3H,m,'m'+'p'Ph), 6.09 (lH,bs,NHcPr), 5.98
(lH,d,H2'), 5.79 (lH,bs,H3')) 5.44 (lH,bs,H1'), S.09 (2H,bs,NH2), 4.16-3.88
(6H,m,CHaIa,OCH2,H5'+NHala), 3.05 (lH,bs,H4'), 2.94 10 (lH,bs,CHcPr),
2.73-2.63 (lH,m,lof H6'), 1.62-1.51 (3H,m,lof H6'+OCH~), 1.311.21
(7H,t,CH3ala+2xCH2), 0.81-0.74 (SH,m,CH3+ZHof CHZCPr), 0.52 (2H,bs,2Hof
CHzcPr). '3C NMR: & 174.1 (CO), 160.1 (C2}) 156.5 (C4), 151.2 (C6), 151.1
('ipso'-Ph)) 136.8 (CZ'), 136.1 (C8), 131.5 (C3'), 130.0 (`m'-Ph)) 125.2
(`p'-Ph), 120.5 (`o'-Ph), 11S.1 (CS), 69.3 15 (CS'), 66.1 (OCH2), 59.3
(C1')) 50.7 (CHala)) 46.0 (C4'), 34.9 (C6'), 28.6 (CHI-C2)) 28.3 (CH2-C3),
24.2 (CHcPr), 22.6 (CHZ-C4), 21.5 (CH3ala), 14.3 (CH3-CS), 7.8 (CHZCPr). MS
ES+: m/z S84.2 (100%, M~, 585.2 (25%, M+H+). MS FAB: For CxsH3905N~P
requires 584.2750, found 584.2757. HPLC: tR 40.294 (99.3%)-(100% water
(Omins)) 20% water (35mins), 20% water 20 (45mins), 100% water (SSmins)).
L-Alanjne n-hexyl ester hydrochloride salt C9H=oN~OzCh, MW=209.75 This was
synthesised according to Standard Procedure 2, using L-Alanine (2.0g, 25
22.Smmol), hexan-1-of (2.82m1) 22.Srnmo1), p-toluene sulfonic acid
monohydrate (4.7g) 24.7mmo1), and toluene (100m1). L-alanine n-hexyl ester
hydrochloride was isolated as a white powdery solid (3.32g, 70.5%). ~ H NMR
(MeOH-d4): 8 4.31-4.18 (2H,m,OCH2), 4.17-4.09 ( 1 H,q,CHala), 1.75-1.66
(2H,m,OCH~), 1.57 (3H,d,J=7.20Hz,CH3ala}, 1.45-1.35 (6H,m,[ I~)3CH3),
0.94-0.89 30 (3H,t,CH~). ~3C NMR: b 170.1 (CO), 66.5 (OCHz), 48.9 (CHala),
31.6 (OCH~), 28.6 (O[CHz]~)) 25.6 (~CHzCH3), 22.6 (~CH3), 15.4 (CH3ala),
13.4 (CHI). SUBSTtTUI'E SHEET (RULE 28)   17 March 2003 WO 00/l8775 37
PCT/GB99/03207  Phenyl-(n-bexyloxy-L-alaninyl)-pbospborocbloridate
C~sHz3N~O~P~Ch, MW=347.81 This was synthesised according to Standard
Procedure 3, using L-Alanine n-hexyl ester hydrochloride salt (0.5g,
2.38mmo1), PhOP(O)Clz (0.36m1, 2.38mmol)) triethylamine 5 (0.66m1.
4.77mmo1) in DCM (60m1). The usual workup yielded the crude product as a 



yellow oil (0.69g, 83.2%), which was stored in THF (4m1) to give a 0.496M
solution. 3'P NMR: 8 9.40, 9.l0 (1:1). . ~H NMR: 8 7.44-7.14 (SH,m,OPh),
4.25 (lH,bs,NHala), 4.23-4.03 (3H,m,OCHz+CHala), 1.70-l.63 (2H,m,CHz-2),
1.57-1.54 {2H,m,CHz-3), l.47-1.32 {7H,m,CH3ala+2CHz-0,5), 10 0.93-0.91
(3H,dd,CHj-6). '3C NMR: 8 l 73.2 (CO), 150.1 (`ipso'-Ph)) 130.3 (`m'-Ph),
126.4 (`p'-Ph), 120.9 (`o'-Ph)) 66.4 (OCHz), 51.0 (CHala), 31.7 (CHz-C2),
28.9 (CHz-C3), 25.8 (CHz-C4), 22.9 (CHzCS), 21.0 (CHaala),14.4 (CH3-C6). 15
(IS,4R4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-Phenyl-(n-bexyloxy-L-alaninyl)-phosphate. C=9H,oN~OsP~, MW~97.651 This
was synthesised according to Standard Procedure 4, using
(1S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methan
ol (100mg, 0.35mmol), 20 ~ tBuMgCI (0.7m1, 0.7mmol, of a 1.0M solution in
THF), in THF (3ml) and phenyl-(n hexoxy-L-alaninyl)-phosphorochloridate
(2.11 ml, 1.OSmmol, of a 0.496M solution in THF), at room temperature for
24hrs. Additional phenyl-(n-hexoxy-L-alaninyl~ phosphorochloridate (1.5m1,
0.68mmol, of a 0.496M solution in THF~, was added and the reaction stirred
for a further 24hrs. The crude product was purified by eluting with 3.0'/o
25 MeOH in CHCl3 (x2) to give the pure product as a pale yellow foamy
solid. 3'P NMR: b 3.94, 3.91 (1:1). 'H NMR: 8 7.52 (lH,d,J=8.OOHz,H8),
7.36-7.31 (2H,m,'o'-Ph), 7.2S-7.15 (3H,m,'m'+'p'Ph), 6.26 (lH,bs,NHcPr),
6.13-6.08 (lH,m,H2'), 5.93-5.88 (lH,m,H3'), 5.58-5.53 (lH,m,H1'), 5.I4
(2H,bs,NHz), 4.28-3.89 (6H,m,CHaIa,OCHz,HS'+NHala), 3.17 30 (lH,t,H4'))
3.04 (lH,bs,CHcPr), 2.87-2.75 (lH,m,lof H6'), 1.74-1.61 (3H,m,lof
H6'+OCHz~z)) 1.43-1.31 (9H,t,CH3ala+3xCHz), 0.92-0.85 (SH,m,CH3+2Hof
CHzcPr), 0.68-0.63 (2H,q,2Hof CHzcPr). SUBSTITUTE SHEET (RULE 26)   17
March 2003 WO 00/18775 PCT/GB99/03207 38 ~ 3C NMR: 8 174.1 C0, 160.1 (C2),
156.5 (C4), 151.2 (C6), 151.1 ('ipso'-Ph)) 136.9 (C2'), 136.0 (C8), 131.4
(C3'), 130.0 (`m'-Ph), 125.3 (`p'-Ph), 120.5 (`o'-Ph), 115.0 (CS), 69.2
(C5'), 66.1 (OCHZ), 59.3 (C1'), 50.7 (CHala), 46.0 (C4'), 34.9 (C6'), 31.7
(OCHz~H2), 28.8 (CHz-ester), 25.8 (CHz-ester), 24.2 (CHcPr), 21.9
(CHz-ester), 21.5 (CH3ala), 14.4 5 (CH3-ester), 7.8 (CHzcPr). L-Alanine
cyclo-hexyl ester hydrochloride salt C9H~sNzO~CI~, MW~205.71 This was
synthesised according to Standard Procedure 2, using L-Alanine (2.0g, 10
22.Smmo1), cyclohexanol {2.34m1, 22.Smmol), p-toluene sulfonic acid
monohydrate (4.7g, 24.7mmo1), and toluene (100m1). Thep-toluene sulfonate
salt was isolated as apale orange solid (1.45g). The reaction was repeated
using L-Alanine (3.0g, 33.7mmo1), cyclohexanol (5.26m1, 15 50.6mmo1),
p-toluene sulfonic acid monohydrate {9.62g, 50.6mmo1), and toluene (100m1).
L-alanine cyclohexyl ester hydrochloride salt was isolated as a white solid
{3.15g, 45.45 %). ' H NMR (MeOH-d4): b 4.90 ( 1 H,m,OCH), 4.12-4.04 ( 1
H,q,CHala), 1.92-1.81 (2H,m,OCHC,~i ), 1.80-1.63 (2H,m,OCH~), 1.S5
(3H,d,J=7.23Hz,CH3ala), 1.49-1.33 20 (6H,m,[C~x]s)~ '3C NMR: 8 169.5 (CO),
75.4 (OCH), 48.9 (CHala), 31.3 (2xCHz-o), 25.2 (2xCHz-m), 23.5 (p-CHZ).
15.3 (CH3ala). Phenyl-(c-hexyloxy-L-alaninyl)-phosphorochloridate 25
CASH=~N~O,,P~CI~, MW=345.79 This was synthesised according to Standard
Procedure 3, using L-Alanine c-hexyl ester hydrochloride salt (0.7g,
3.4mmo1), PhOP(O)C12 (0.51m1, 3.4mmo1), triethylamine (0.95m1. 6.8mmo1) in
DCM (60m1). The usual workup yielded the crude product as a yellow oil
(1.12g, 95.2%), which was stored in THF (7m1) to give a 0.46M solution. 30
3'P NMR: 8 9.43, 9.07 (1:1). 'H NMR: 8 7.44-7.33(2H,m,'o'-Ph), 7.32-7.20
(3H,m,'m'+'p'-ph), 4.92-4.83 (lH,m,OCH), 4.55-4.42 (lH,m,NHala)) 4.28-4.15
(lH,m,CHala), 1.89 (2H,bd,CHz-`o'), 1.76 (IH,bd,CH2-'o'), I.54
(3H,d,CH3ala), l.49-1.32 (6H,m,CH33CHz-`m'+'p'). SUBSTITUTE SHEET (RULE 26)
17 March 2003 WO 00I18775 PCT/GB99/03207 = 39 ` ~3C NMR: b 172.5 (CO),
150.1 (`ipso'-Ph), 130.3 (`m'-Ph), 126.4 {`p'-Ph), 121.0 (`o'-Ph), 74.9
(OCH), 51.1 (CHala), 31.8 (CHz-`o'), 25.6 (CHZ-`p'), 21.0 (CH3ala).
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol 5 O-Pbenyl-(c-bexyloxy-L-alaninyl)-phosphate. Cf1707. 



C=9H3aN~0ap~, MW=595.635 This was synthesised according to Standard
Procedure 4) using (15,4R)-4-(2-amino-6-'
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (100mg,
0.35mmo1)) tBuMgCI (0.7m1, 0.7nunol, of a 1.0M solution in TI~'), in THF
(3m1) and phenyl-(c 10 hexoxy-L-alaninyl)-phosphorochloridate (2.28m1)
1.05mmol, of a 0.46M solution in THF), at room temperature for 24hrs. The
crude product was purified by eluting with 3-4% MeOH in CHC13, and then
2.5-3.0% MeOH in CHC13 to give the pure product as a pale yellow foamy
solid (199mg, 95.7%). 3~p NMR: 8 4.06, 3.99 (1:1). 15 'H NMR: 8 7.42
(lH,d,J=8.15Hz,H8), 7.23-7.18 (2H,m,'o'-Ph), 7.12-7.02 (3H,m,'m'+'p'Ph),
6.31 ( 1 H,bs,NHcPr), 5.98 ( 1 H,bs,H2' ), 5.78 ( 1 H,bs,H3'), 5.43 ( 1
H,bs,H 1' ), 5.21 (2H,bs,NHi), 4.66 ( 1 H,bs,OCH), 4.17-4.02
(3H,m,HS'+NHala), 3.95-3.85 ( lH,m,CHala), 3.05-2.94 (2H,m,H4'+CHcPr),
2.73-2.63 ( 1 H,m, l of H6'), 1.69 (2H,bs,CH2-`o'), 1.62-1.53
(2H,m,CHz-`o'), 1.45-1.18 (9H,m,CH3ala+3xCH2-`m'+'p'), 0.76 (2H,d,2Hof
CHZCPr), 20 0.53 (2H,bs,2Hof CH2cPr). i3C NMR: 8 172.0C0, 158.4 (C2), 154.8
(C4), l49.? (C6), 149.b ('ipso'-Ph), 135.5 (C2'), 134.7 (C8), 130.0 (C3'))
128.6 (`m'-Ph), 123.8 (`p'-Ph), 119.1 (`o'-Ph), 113.1 (C5), 72.9 (OCH),
67.8 (C5')) 57.9 (C1'), 59.4 (CHala), 44.7 (C4')) 34.5 (C6'), 30.3
(CH=-`o'), 24.2 (CHz-`m'), 22.8 (CHcPr), 22.5 (CH2-`p')) 20.1 (CH3ala), 6.4
(CHicPr). 25 MS ES+: m/z 596.2 (100%, M+), 597.3 (20%, M+H+). MS FAB: For
CzgH390sNTP requires 596.2750, found 596.2750. HPLC: tR 40.502
(99.8%)-(100% water (Omins), 20% water (35mins), 20% water (45mins),100%
water (55mins)). 30 L-alanine cyclohexane-methyl ester hydrochloride
C~oHsaN~O=Ch, MW=221.75 This was synthesised according to Standard
Procedure 2, using L-Alanine (3.0g, 33.7mmol), cyclohexane methanol
(4.15m1, 33.7mmol), p-toluene sulfonic acid SUBSTITUTE SHEET (RUL 26)   17
March 2003 WO 00l18775 PCT/GB99/03207 40 rnonohydrate (7.05g) 37.lmmol),
and toluene (100m1). 9.2g of the the PTSA salt was solubilised in DCM
(50m1)) and washed with 10% KZC03 (50m1), and water (2x50m1), dried over
MgS04, filtered and the filtrate reduced to dryness to give a yellow oil.
This was neutralised with 2M HCI, stirred for 2hrs, and then freeze-dr7ed
to give the hydrochloride 5 salt as a white solid (4.32g, 75.8%). 'g IVMR
(MeOH-dd): b 4.l9-4.01 (3H,m,OCH+CHala), 1.79-1.69 (SH,m,CH+o-CHZ)) 1.58
(3H,d,J=7.21Hz,CH3ala),1.37-1.20 (4H,m,m-CH2), 1.09-0.98 (2H,qp-CHz). ' t3C
NMR: S 170.1 (CO), 71.3 (OCHz), 48.9 (CHala), 37.3 (CH), 29.5 (2xCHZ-o))
26.4 (pCHz)) 25.7 (2xCHZ-m)) 15.4 (CH3ala). 10
Pbenyl-(cyclobexane-metboxy-L-alaninyl~phosphorochloridate C,6H~N~O~,P~Ch,
MW=359.82 This was synthesised according to Standard Procedure 3, using
L-Alanine cyclohexanemethyl ester hydrochloride salt (0.7g) 3.16mmol),
PhOP(O)C12 (0.47m1, 3.16mmo1)) 15 triethylamine (0.88m1. 6.31 nunol) in DCM
(70m1). The usual worlcup yielded the crude product as a yellow oil (1.10g,
96.8%)) which was stored in THF (6m1) to give a 0.51M solution. 3'p NMR: 8
9.35, 9.05 (1:1). 'H NMR: 8 4.61-0.50 (IH,q,NHala)) 4.28-4.13 (lH,m,CHala),
4.04-4.00 (2H,q,OCH2), 20 ~ 1.78-1.74 (7H,t,~cHx+'o'-CHz), 1.5?-1.54
(3H,dd,CH3ala),1.06-0.96 (2H,q,'p'-CHI). 13C NMR: b 173.1 (CO), 150.1
(`ipso'-Ph), 130.3 (`m'-Ph), 126.4 (`p'-Ph), I21.0 (`o'-Ph), 71.4 (OCHi))
51.0 (CHala), 37.4 (CHcHx), 29.9 (CHZ-`o'), 26.7 (CH2-`m')) 25.9 (CHZ`p'),
21.1 (CH3ala). 25
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-Phenyl-(cyclobexane-methoxy-L-alaninyl)-phosphate. Cf1708.
C3oH~oN~Osp~~ 1~'=609.6b This was synthesised according to Standard
Procedure 4, using
(1S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methan
ol (100mg, 0.35mmo1), 30 tBuMgCI (0.7m1, 0.7mmol, of a 1.0M solution in
TxF), in THF (5m1) and phenyl
(cyclohexane-methoxy-L-alaninyl)-phosphorochloridate (2.06m1, 1.OSmmol, of
a 0.51 M solution in Tl~, at mom temperature for 48hrs. The crude product
was purified by eluting SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO
00I18775 PCT/GB99/03207 41 with 4-6% MeOH in DCM, and then 3% MeOH in CHC13
to give the pure product as a pale yellow foamy solid (l6i.lmg, 7S.6%). 3 ~
P NMR: b 3.99, 3.92 ( 1:1 ). 'H NMR: b 7.40 (lH,d,J=7.07Hx,H8), 7.24-7.19
(2H,t,'o'-Ph), 7.13-7.03 (3H,m,'m'+'p'5 Ph), 6.00-5.96 (2H,m,H2'+NHcPr),
5.79 ( 1 H,q,H3' )) 5.45 { 1 H,d,H 1'), 5.05 (2H,bs,NHZ), 4.16-4.01
(3H,m,OCHz+NHala), 3.98-3.88 ( 1 H,m,CHala), 3.86-3.74 (2H,m,HS'), 3.073.00
( 1 H,t,H4')) 2.94 ( 1 H,bs,CHcPr), 2.74-2.63 ( 1 H,m, l of H6'), 1.88-1.50
(7H,m,CHcHx+2CH2-`o'), 1.31-1.27 (3H,t,CH3ala), 1.21-0.99 (4H,m,2CHz-`m'),
0.890.79 (2H,q,CH= p'), 0.7S (2H,d,2Hof CHzcPr), 0.54-0.50 (2H,t,2Hof
CH~cPr). 



10 ~ 3C NMR: b 174.1 (CO), 160.2 (C2), 156.4 (C4), 151.2 (C6), 15 I .1
('ipso'-Ph), 136.7 (C2')) 136.0 (C8), 131.5 (C3'), 130.0 (`m'-Ph), 125.2
(`p'-Ph), 120.5 (`o'-Ph), 11S.1 (CS)) 71.0 (OCH2)) 69.3 (C5'), 59.3 (C1'),
50.7 (CHala), 46.1 (C4'), 37.4 (CHcHx), 34.9 (C6'), 29.9 (CHI-`o'), 26.6
(CHZ-`m'), 25.9 (CH2-`p'), 24.2 (CHcPr), 21.5 (CH3ala), 7.8 (CHZCPr). MS
ES+: m/z 610.3 (50%) M+H+), 632.3 (100%, M+Na'~, 633.3 (M+H+Na~. 15 MS FAB:
For C3oHno05N~NaP requires 632.27Z6, found 632.27I0. HPLC: tR 42.859
(100%)-(100% water (Omins), 20% water (35mins), 20% water (45mins), I00%
water (55mins)). 4-Cbloropbenyl-pbospborodicbloridate 20 CsH,O=P~C13,
NIW=246.43 Phosphorus oxychloride (2m1, 21.5mmol) was stirred with
anhydrous diethylether (70m1) in a 250m1 RBF. To this was added, dropwise,
a solution of 4-chlorophanol (2.1m1, 2l.Smmo1), and anhydrous triethylamine
(3.0m1, 21.5mmo) in anhydrous diethylether (30m1) at -80C. This was stirred
vigorously at -80C for 1 hr and left to rise to room 25 temperature over
l6hrs. The triethylamine hydrochloride salt was filtered off) and the
filtrate reduced to dryness to give the crude product as a yellow oil (4.61
g, 87.2%). 3'P NMR: s 4.99 (S). ~3C NMR: 8 I48.4 (`ipso'-Ph), 133.2
(`p'-Ph), 130.7 (`m'-Ph), 122.4 (`o'-Ph). 30
4-Cbloropbenyl-(metboxy-L-alaninyl)-pbosphorocbloridate C~oH~=N~O'P~CI=,
MW=246.43 This was synthesised according to Standard Procedure 3, using
L-Alanine methyl ester hydrochloride (2.61 g, 18.7mmo1) and p-chlorophenyl
phosphorodichloridate (4.6l g, SUBSTITUTE SHEET (RULE 26)   17 March 2003
WO 00/18775 PCTIGB99103207 42 ` 18.7mmol) and triethylamine (5.21m1,
37.4mmo1) in anhydrous DCM (100m1). The usual worlcup yielded the crude
product as a colourless crude oil (3.76g, 64.4%) which was stored in
anhydrous THF (20m1) to give a 0.6M solution that was used without further
purification. 5 3~p NMR: b 9.48, 9.25 (1:1). 'H NMR: 8 7.36
(2H,d,J=8.20Hz,'o'-Ph), 7.32-7.22 (2H,m,'m'-Ph), 4.69 {lH,d,NHala))
4.27-4.15 ( 1 H,m,CHala), 3.82 (3H,d,OCH3),1.56-1.53
(3H,dd,J=7.04Hz,CH3ala). ~3C NMR: 8 173.4 (CO), l48.6 (`ipso'-Ph), 131.9
(`p'-Ph), 130.3 (`m'-Ph), 122.3 (`o'-Ph), 53.2 (OCRs), S0.9 (CHala), 20.9
(CH3ala). 10 (1
S,4R4-(2-amino-6-cyclopropylamino-9H-purin-9-yi)-2-cyclopentene-1-methanol
O-(4-cbioropbenyl-(methoxy-L-alaninyl)]-phosphate. Cf1620. C2~H=9N~05P~Ciy,
MW~562.02 This was synthesised according to Standard Procedure 4, using
(15,4R)-4-(2-amino-61S
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (250mg,
0.87mmo1), tBuMgCI (1.75m1, 1.75mmo1 of a 1.0M solution in THF), and
4-chlorophenyl-(methoxyL-alaninyl)-phosphorochloridate (4.37m1, 2.62mmo1,
of a 0.6M solution in THF), in anhydrous THF (13m1) stirring at room
temperature for 24hrs. The crude product was purified by eluting with 3%
MeOH in CHC13 to give the pure product as white foamy solid 20 (364.5Irig,
74.5%). 3~p NMR: 8 4.01 (s). 'H NMR: 8 7.42 (IH,d,HB), 7.22-7.17
(2H,m,`m'-Ph), 7.09-7.03 (2H,t,`o'-Ph), 5.99 (1 H,d,H2')) 5.93 ( 1
H,s,H3'), 5.83 ( 1 H,bs,NHcPr), 5.45 ( 1 H,bs,H 1'), 4.96 (2H,bs,NH~), 4.11
(2H,bs,HS'), 4.03-3.86 (lH,m,CHala), 3.62 (3H,s,OCH3), 3.07
(lH,d,J=5.9Hz,H4')) 25 2.92 ( 1 H,bs,CHcPr), 2.76-2.64 ( 1 H,m, l of H6' ),
1.64-1.59 ( 1 H,t, l of H6' ), 1.32-1.26 (3H,q,CHsala), 0.76
(2H,d,J=6.40Hz.,2Hof CH2cPr), 0.53 (2H,bs,2Hof CHzcPr). ~ 3C NMR: S 174.4
(CO), 160.4 (C2), 156.7 (C4), 151.3 (C6), 149.7 (`ipso'-Ph), 136.7 (C2'),
135.9 (C8)) 131.6 (C3'), 130.5 (`p'-Ph), 130.0 (`m'-Ph), 121.9 (`o'-Ph),
115.2 (CS), 69.4 {C5'), 59.25 (C1'), 52.9(OCH3), 50.6 (CHala), 46.0 (C4'),
34.9 (C6'), 24.1 (CHcPr)) 30 21.4 (CH3ala), 7.8 (CHzcPr). HPLC: tR 32.693,
33.012 ( 100%)-( 100% water (Omins), 20% water (35mins), 20% water
(45mins), 100% water (55mins)). SUBSTITUTE SHEET (RULE 26)   
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4-Bromopbenyl-pbospborodicbloridate C6Ho0ZCIxBr~, MW=289.87 'This was
synthesised by a method analogous to that of
4-chlorophenylphosphorodichloridaie, except using: Phosphorus oxychloride
(3.29g, 2m1, 2l.Smmo1), and 5 4-bromophenol (3.71 g, 21.Smmo1) in anhydrous
diethylether (70m1), and anhydrous triethylamine (2.71 g, 3m1, 21.Smmo1) in
anhydrous diethylether (30m1). The reaction was stirred at -80C to room
temperature for 16hrs. After filtration, and removal of the solve~nt,~ the
product was obtained as a clear liquid (5.14g, 82.6%). 3'P NMR: 8 4.88 (s).
10 'H NMR: S 7.63 (2H,d,J=8.14Hz,'o'-Ph), 7.28 (2H,t,'m'-Ph)) '3C NMR: 8
149.0('ipso'-Ph), 133.7 ('m'-Ph)) 122.6 ('o'-Ph),120.9 ('p'-Ph).
4-Bromopbenyl-(metboxy-L-alaninyl)-pbospborocbloridate C~oH~=N~O,P~ChBr~,
MW=356.55 15 This was synthesised according to Standard Procedure 3, using
L-alanine methyl ester hydrochloride salt (1.0g, 7.16mmol),
4-bromophenyl-phoshorodichloridate (1.82g) 7.16mmo1), triethylamine (2m1.
14.3mmo1) in DCM (70m1). The usual workup yielded the crude product as a
yellow oil (2.24g, 87.7J), which was stored in THF (12m1) to give a 0.524M
solution. 20 3~P NMR: 8 9.16, 9.10 (1:1). ~3C NMR: b 173.4(C0)) 150.1
('ipso'-Ph), I33.3 ('m'-Ph), 122.7 ('o'-Ph), 119.6 ('p'-Ph), S3.3 (OCH3),
51.0 (CHala)) 20.9 (CH3ala). (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metbaoo
l 25 O-[4-bromopbenyl-(metboxy-L-alaninyl)]-phosphate. Cf1710.
C=,Hz9N~O5P,Br~, MW~606.42 This was synthesised according to Standard
Procedure 4, using (1S,4R~4-(2-amino-6
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (IOOmg,
0.35mmoi), tBuMgCI (0.7m1, 0.7mmol, of a I .OM solution in THF), in THF
(5m1) and 4-bromophenyl 30 (methoxy-L-alaninyl)-phosphorochloridate (2.0m1,
1.05mmo1, of a 0.524M solution in THF)) at room temperature for 24hrs. The
crude product was purified by eluting with 4-6% MeOH in DCM, and then in 4%
MeOH in DCM, to give the pure product as a white foamy solid (115.2mg,
54.4%). SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00/18775 44 3P NMR: 8
3.96 (s). PCT/GB99/03207 ~H NMR: b 7.42 (lH,d,HB), 7.34-7.30
(2H,dd,J=8.73Hz,'o'-Ph), 7.03-6.97 (2H,t,J=8.68Hz,'m'-Ph), 6.02-5.97
(2H,m,H2'+NHcPr), 5.83-5.79 (lH,m,H3'), 5.43 ( 1 H,t,H 1'), 5.06
(2H,bs,NHz), 4.28-4.04 (3H,m,HS'+NHala), 4.02-3.85 ( 1 H,m,CHala), 5 3.61
(3H,d,OCH2)) 3.0S (lH,d,J=6.09Hz,H4'), 2.94 (lH,d,CHcPr), 2.75-2.66
(lH,m,lof H6'), 1.66-1.56 (IH,m,lofH6'), 1.31-1.25 (3H,dd,CH3ala),
0.79-0.72 (2H,q,2HofCH2cPr), 0.54-0.49 (2H,t,2Hof CHzcPr). '3C NMR: 8
174.4(C0), 160.3 (C2), 156.6 (C4)) 151.3 (C6) 150.2 ('ipso'-Ph), 136.7
(C2'), 136.0 (C8), 133.0 (`m'-Ph), 131.6 (C3'), 122.4 (`o'-Ph)) 118.1
('p'-Ph), l15.2 (CS), 69.4 10 (C5'), 59.3 (C1'), 52.9 (OCH3), 50.6 (CHala),
46.0 (C4'), 34.8 (C6'), 24.2 (CHcPr), 21.3 (CH3ala), 7.8 (CHscPr). MS ES+:
m/z 606.13 (40%, M~, 628.1065 (100%, 79-M+Na'~, 630.0967 (95%, 81M+Na+). MS
FAB: For Cz4Hi90sN~NaPBr requires 628.1049, found 628.1058, and
CZ,,H290sN~NaP 15 83Br requires 630.1028, found 630.1042. HPLC: tR 35.882
(100%)-(100% water (Omins), 20% water (35mins), 20% water (45mins), 100%
water (55mins)). 4-Fiuorophenyi-phosphorodichloridate 20 C6H<O=P~CI=F~,
MW=228.97 This was synthesised by a method analogous to that of
4-chlorophcnyl 



phosphorodichloridate, except using: Phosphorus oxychloride (3.29g, 2m1,
2l.Smmo1)) and 4-fluorophenol (2.41g, 21.5mmol) in anhydrous diethylether
(70m1), and anhydrous tricthylamine (2.71 g, 3m1, 21.5mmo1) in anhydrous
diethylether (30m1). The reaction was 25 stirred at -80C for 4hrs, and then
at room temperature for 2hrs. After filtration, and removal of the solvent,
the product was obtained as a clear liquid (4.08g, 83.0%). 3'p NMR: s 5.50
(s). ~H NMR: 8 7.29-7.24 (2H,m,'o'-Ph), 7.09 (2H,t,J~8.29Hz,'m'-Ph), '3C
NMR: b 159.7('ipso'-Ph)) 145.8 ('m'-Ph),122.6 ('o'-Ph), 117.5 ('p'-Ph). 30
4-Fluorophenyl-(metho~cy-Iralaninyl~phosphorochloridate C~oH~=N,O~P~C1~F~,
MW=295.65 SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00I18775
PCT/GB99/03207 45 This was synthesised according to Standard Procedure 3,
using L-alanine methyl ester hydrochloride salt ( 1.0g, 7.16mmo1),
4-fluorophenyl-phoshorodichloridate ( 1.64g, 7.16mmo1), triethylamine (2m1.
14.3mmo1) in DCM (70m1). The usual worlcup yielded the crude product as a
yellow oil (1.97g, 93.0%), which was stored in THF (12m1) to give a 5 0.56M
solution. 3~p NMR: 8 9.84, 9.60 (1:1). ~ H NMR: b 7.32-7.23 (2H,m; o'-Ph),
7.12-7.06 (2H,m,'m'-Ph), 4.69 ( 1 H,bs,NHala), 4.22 ' (lH,bs,CHala), 3.82
(3H,d,OCH3),1.57-1.53 (3H,m,CH3ala). 13C NMR: 8 173.5(C0), 161.6
('ipso'-Ph), 145.9 ('m'-Ph), 122.5 ('o'-Ph)) 117.0 ('p'-Ph)) 10 53.2
(OCH3), 50.9 (CHala)) 20.9 (CH3ala).
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-[4-nuorophenyl-(methoxy-L-alanfnyl))-phosphate. Cf1737.
C=,H=9N~OsP~FI, MW=545.57 15 This was synthesised according to Standard
Procedure 4, using (1
S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
(100mg, 0.35mrno1), tBuMgCI (0.7m1, 0.7mmol, of a 1.0M solution in THF), in
T'HF (5m1) and 4-fluorophenyl(methoxy-L-alaninyl)-phosphorochloridate
(1.89m1) l.OSmmol, of a 0.56M solution in THF), at room temperature for
24hrs. The solvent was removed under reduced pressure 20 and the residue
columned in 2.5-5% methanol in chloroform, and then in 3% methanol in
chlorofom~, to give the pure product as a pale yellow foamy solid (62.Omg,
32.5%). j~P NMR: 8 4.24, 4.23, 4.20, 4.19. 'H NMR: 8 7.52 (lH,d,HB),
7.21-7.14 (2H,m,'o'-Ph), 7.03-6.97 (2H,m,'m'-Ph), 6.16 (lH,bs,NHcPr),
6.10-6.07 (lH,q,H2'), 5.93-5.89 (lH,q,H3'), 5.44 (lH,d,H1')) 5.14 25
(2H,bs,NH2), 4.23-3.98 (4H,m,HS',NHala+CHala), 3.72 (3H,d,OCHi), 3.16 { 1
H,d,J=6.03Hz,H4'), 3.03 ( 1 H,d,CHcPr), 2.86-2.74 ( 1 H,m,1 of H6'),
1.76-1.66 ( 1 H,m) 1 of H6')) 1.42-1.35 (3H,dd,CH3ala), 0.89-0.83
(2H,q,2Hof CHzcPr), 0.6S-0.60 (2H,t,2Hof CHzcPr). ~3C NMR: b 174.4(C0),
l61.5 (C2), l60.3+156.6 (`p'-Ph), 156.6 (C4), 151.3 (C6) l50.2 30
('ipso'-Ph), 136.8 (C2'), 136.0 (C8), 131.6 (C3'), 121.9 (`o'-Ph), 115.1
(CS), 69.3 (CS'), 59.3 (C1'), 52.9 (OCH3), 50.6 (CHala), 46.0 (C4'), 34.9
(C6'), 24.2 (CHcPr), 21.3 (CH3ala), 7.8 (CH2cPr). SUBSTITUTE SHEET (RULE
26)   17 March 2003 WO 00I18775 46 PCTIGB99/03207 HPLC: tR 31.536 ( 100%)-(
100% water (Omins), 20% water (3 Smins), 20% water (45mins), 1U0% water
(SSmins)). 4-Iodophenyl-phosphorodichloridate 5 C6H40ZP~C1=h, MW~336.07
This was synthesised by a method analogous to that of 4-chlorophenyl 



phosphorodichloridate, except using: Phosphorus oxychloride (3.29g, 2m1,
2l.Smmo1), and 4-iodophenol (4.72g, 2l.Smmo1) in anhydrous diethylether
(60m1), and anhydrous triethylamine (2.71 g) 3m1, 21.Srnmo1) in anhydrous
diethyletHer (20m1). The reaction was 10 stirred at -80C for 4hrs, and then
at room temperature for 2hrs. After filtration) and removal of the solvent,
the product was obtained as a clear liquid (6.2g, 85.8%). 3iP ~: 8 4.72
(s). 'H hINIR: b 7.71 (2H,d,3=8.59Hz,'o'-Ph), 7.06-7.02
(2H,dd,J=8.80Hz,'m'-Ph), 13C NMR: 8 149.9('ipso'-Ph)) 139.8 ('rn'-Ph),
122.9 ('o'-Ph), 91.9 (p'-Ph). 15
4-lodophenyl-(metho~cy-L-alaninyl)-phosphorochloridate C,oH,=N~O,P~CI~h,
MW=403.55 This was synthesised according to Standard Procedure 3, using
L-alanine methyl ester hydrochloride salt ( 1.0g, 7.16mmo1))
4-iodophenyl-phoshorodichloridate (2.41 g, 20 7.16mmo1), triethylamine
(2m1. 14.3mmo1) in DCM (70m1). The usual workup yielded the crude product
as a yellow oil (3.59g, >100%), which was stored in THF (14m1) to give a
0.51M solution. 3~P NMR: 8 9.31, 9.08 (i:l). ~H NMR: 7.74-7.69(2H,m,b'-Ph),
7.32-7.05 (2H,m,'m'-Ph), 4.73 (lH,bs,NHala), 4.20 25 (lH,bs,CHala), 3.81
(3H,d,OCH3), 1.56-1.53 (3H,dd,J=7.06Hz,CH3ala). ~3C NMR: S 173.4(C0), 149.9
('ipso'-Ph), 139.5 ('m'-Ph), 123.0 ('o'-Ph), 90.4 (p'-Ph), 53.3 (OCH3),
50.9 (CHala)) 20.9 (CH3ala).
(1S,4R)-4-(2-amino-6-cyclopropylaroino-9H-purin-9-yl)-2-cyclopentene-1-meth
anol 30 O-[4-iodophenyl-(metho~cy-L-alaninyl)]-phosphate. Cf1738.
C~i~NrOsP~h, MW~653.48 This was synthesised according to Standard Procedure
4, using
(1S,4R~4-(2-amino-Gcyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l (100mg, 0.35mmo1), SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00I18775
PCT/GB99/03207 47 tBuMgCI (0.7m1, 0.7mmol, of a 1.0M solution in THF), in
THF (5m1) and 4-iodophenyl(methoxy-L-alaninyl)-phosphorochloridate (2.05m1,
1.05mmol, of a 0.51M solution in THF), at room temperatwe for 48hrs. The
solvent was removed under reduced pressure and the residue columned in 3-6%
methanol in chloroform, and then in 3% methanol in 5 chlorofomn, to give
the pure product as a white foamy solid (82.Omg, 29.9%). 3'P NMR: 8 3.92
(s). 'H NIVIR: b 7.63-7.59 (2H,dd,J=8.65Hz,'m'-Ph), 6.98
(2H,t,J=8.20Hz'o'-Ph), 6.25 (lH,bs,NHcPr), 6.09 (I H,t,H2'), 5.91 (1
H,t,H3'), 5.54 (lH,d,H1'), 5.21 (2H,bs,NHZ)) 4.354.16 (3H,m,HS',NHala),
4.0?-3.95 (lH,m,CHala), 3.71 (3H,d,OCH3ala), 3.15 10 ( 1 H,d,J=7.23Hz,H4'),
3.03 ( 1 H,bs,CHcPr), 2.85-2.74 ( 1 H,m, l of H6')) 1.76-1.65 (lH,m,1 of
H6'), 1.43-1.35 (3H,t,CH3ala), 0.89-0.83 (2H,q,2Hof CHzcPr), 0.63
(2H,bs,2Hof CHzcPr). ' 3C NMR: 8 174.4(C0) 160.2 (C2), 156.5 (C4), 151.1
(C6) 1 S 1.0 ('ipso'-Ph)) 139.0 (C2'), 136.8 (`m'-Ph)) 136.0 {C8), 131.5
(C3')) 122.8 (`o'-Ph), 115.0 (CS), 88.9 (`p'-Ph), 69.4 15 (CS'), 59.3
(C1'), 52.9 (OCH3), 50.6 (CHala), 46.0 (C4'), 34.8 (C6')) 24.2 (CHcPr),
21.3 (CH3ala), 7.8 (CHscPr). HPLC: tR 33.848 ( 100%)-( 100% water (Omins))
20% water (3 Smins), 20% water (45mins)) 100% water (SSmins)). 20 L-Alanine
(3-pentyl) ester hydrochloride salt NHZ. HCI Me'''~ 25 O Thionyl chloride
(1.6 ml, 0.022 M) was added dropwise to a stirred solution of 3-pentanol
(18.2 ml, 0.17 M) at 0 C under nitrogen. The mixture was stirred for 30
minutes, then 34 allowed to warm to room temperature. L-Alanine (pre-dried
at 60 C over P=OS for 4 hrs: 1.0 g) 0.011 Ivl] was added and the resulting
suspension was heated at reflex overnight (the reaction mixture became a
clear, colourless solution). The solvent was removed under reduced pressure
to leave an oil which was repeatedly triturated and coevaporated with
SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00l18775 48 PCT/GB99/03207
diethyl ether, then petrol (60I80) to remove traces of 3-pentanol. The
resulting oily residue solidified on drying under high vacuum to give a
peach-colowed solid (Z.96 g, 10 mmol) 



89 %). gH (d4-CH30H, 300 MHz) 0.94 (t, 6H, O-CH(CHZCH3)z, J= 7), 1.57 (d,
3H) CH3-ala, J= 5 7), 1.67 (m, 4H, O-CH(CHzCH3)z, J = 7), 4.12 (q, 1H,
CH-ala, J = 7), 4.88 [m, 1H, O CH(CiHz)z]; sc (d4-CH30H, 75 MHz) 8.87
[O-CH(CH2CH3)=], 15.38 (CH3-ala), 26.39, 26.44 [O-CH(CH2CH3)=J, 48.82
(CH-ala)) 79.88 (O-CH(CZHs)i]) 170.03 (C~).
Phenyl(3-pentylo~cy-Iralaninyl)phosphorochloridate 10 O II Ph0-P-G 1 NH O
15 Me O Prepared according to Standard Procedure 3, from phenyl
dichlomphosphate (0.45 ml, 20 3.0 mmol), dry triethylamine (0.8 ml, 6.0
mmol), L-alanine (3-pentyl) ester hydrochloride salt 1 a (0.583 g, 3.0
mmol) and dry DCM (60 ml total). The crude product was obtained as a clear)
pale yellow oil (1.055 g, >100 %). 8p (CDC13, 121 MHz) 8.99) 9.37 25 The
product was redissolved in dry THF (5 ml) and used as a 0.211 glml
solution. (1 S,4Rr4-(2-amf
no-6-cyclopropylamino-9H-purin-9-y12-cyclopentene-1-methanol
O-(p6enyI(3-pentyloxy-Lralaninyl)phosphate (Cf l685] 30 SUBSTITUTE SHEET
(RULE 26)   17 March 2003 WO 00/l8775 49 P PCT/GB99/03207  Prepared
according to Standard Procedure 4, from
(15,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methan
ol (0.2 g, 0.7 mmol),'BuMgCI (1.0 M in TF1F: 1.4 ml, 1.4 mmol))
phenyl(3-pentyloxy-L-alaninyl)phosphor-ochloridate 15 1 b (3.3 m1 of 0.211
glml solution, 2.1 mmol) and dry THF (8 ml). TLC (8 % MeOH in CHC13) showed
the reaction to be complete after 1.5 hrs. The crude residue was purified
twice by column chromatography, using (i) MeOH:CHCl3 (4:96) and (ii)
MeOH:CHC13 (3:97) as eluent, to give the product as a clear, colourless
oil, which solidified to a white foam after trituration and coevaporation
with diethyl ether (0.202 g, 0.35 mmol, 50 %). 20 8p (CDC13, 12I MHz) 3.89;
8H (CDC13) 300 MHz) 0.66 (m, 2H, CH=-cPr), 0.90 [m) 8H, CH=-cPr and
CH(CHzCH3)=], 1.43 (m, 3H) CHI-ala), 1.58 [m, 4H, CH(CH=CH3)=], 1.72 (m)
1H) 6'H,), 2.82 (m, 1H, 6'Hb), 3.05 (m, 1H, CH-cPr), 3.20 (m, 1H, 4'H),
3.77 (m) iH) CH-ala), 4.05 (m) I H) NH-ala), 4.22 (m) 2H, 5'H), 4.80 (m, 1
H, O-CH-), 4.89 (bs, ZH, NH=), 5.56 (m) 1H) 1'H)) 5.78 (bs, 1H, NH-cPr),
5.93 (m, 1H, 3'H), 6.12 (m, 1H) 2'H), 25 7.26 (m, SH, ArH), 7.51 (d, 1H,
8H); Sc (CDC13) 75 MHz) 6.37 (CHZ-cPr), 8.50 [CH(CHzCH3):J, 20.28
(CH3-ala), 22.68 (CH-cPr), 25.28, 25.38 [CH(CHZCH3~], 33.51, 33.60 (6'C),
44.59, 44.69 {4'C), 49.40 (CH-ala), 57.79) 57.83 (1'C), 67.90 (5'C), 7739
(OCH), 113.86 (SC)) 119.10-119.18 (o-Ph), 123.84 (p-Ph)) 128.61 (m-Ph),
130.09, 130.16 (3'C), 134.45, 134.56 (8C), 135.27, 135.41 (2'C),
149.66-149.93 (6C and ipsoPh), 155.26 30 (4C), 158.95 (2C), 172.32, 172.44
(C=O); m/z (FAB) 584.2751 (MH'", C2gH3gN~OsP requires 584.27S0). suesrTUrE
sHEEr (RUB 2s~    17 March 2003 W O 00I18775 50 L-Alanine
(3,3-dimethyl-1-butyl) ester hydrochloride salt 



NH2.HCI O Me'' O PCT/GB99/03207 10 Prepared according to Standard Procedure
2, from L-alanine (1.6 g, 18 mmol), p-TSA monohydrate (3.8 g, 20 mmol),
3,3-dimethyl butan-1-of (2.2 ml, 18 mmol) and toluene (100 ml). Conversion
to the hydrochloride salt: the p-toluene sulfonate salt was redissolved in
CHCl3 and washed with 10 % potassium carbonate solution and water. Tine
organic layer was dried (MgSO~), $ltered and the solvent was removod under
reduced 15 pressure to give the crude product as an oil. Aq. HCl ( 1 M),
was added and the solution stirred for 30 minutes at room temperature. The
solution was freeze-dried to give the hydrochloride salt as a white solid
(3.31 g, 15.8 mmol, 88 %). 8~, (d4-CH30H, 300 MHz) 0.93 [s, 9H)
O-(CH2}~(CH3)3]s 1.50 (d, 3H, CH3-ala, J= 7),1.59 (t) 2H, O-CHzCA=~ J = 7),
4.05 (q, 1H, CH-ala) J = 7), 4.25 (m, 2H) O-CH=); 80 (d420 CH30H) 75 MHz)
15.18 (CH3-ala), 28.91 [C(CH3)3], 29.54 [C(CH3)3], 41.62 (O-CHzCH2 ), 48.85
(CH-ala), 64.11 (O-CH2CH2-), 170.03 (C'=O).
Phenyl(3,3-dimethyl-1-butoxy-L-alaninyl)phosphorochloridate O II Ph0-P-CI I
NH 0 Me O SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00I18775
PCT/GB99/03207 51 Prepared according to Standard Procedure 3, from phenyl
dichlorophosphate (0.45 ml, 3.0 mmol), dry triethylamine (0.8 ml, 6.0
mmol), L-alanine (3,3-dimethyl-1-butyl) ester hydro-chloride salt 2a (0.632
g, 3.0 mmol) and dry DCM (60 ml total). The crude product was obtained as a
clear, pale yellow oil (1.038 g, 99 %). 5 8p (CDC13, 121 MHz) 8.94, 9.30
T'he product was redissolved in dry T'HF' (5 ml) and used as a 0.208 g/ml
solution (1
S,4Rr4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
10 O-[phenyl(3,3-dimethyl-1-buto~cy-L-alaninyl)phosphate [Cf 1687] 20
Prepared according to Standard Procedure 4) from
(1S,4R~4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l (0.2 g, 0.7 mmol), `BuMgCI (1.0 M in T'HF: 1.4 ml, 1.4 mmol), phenyl
(3,3-dimethyl-1-butoxy-L-alaninyl) phosphorochloridate 2b (3.5 ml of 0.208
g/ml solution, 2.1 mmol) and dry T'HF (8 ml). T'LC (8 25 MeOH in CHC13)
showed the reaction to be complete after 1.5 hrs. T'he crude residue was
purified twice by column chromatography, using MeOH:CHC13 (4:96) as aluent,
to give the product as a clear, colourless oil) which solidified to a white
foam after trituration and coevaporation with diethyl ether (0.287 g, 0.5
mmol, 69 %). 8P (CDC13, 121 MHz) 3.83; SH (CDC13, 300 MHz) 0.66 (m, 2H,
CHs-cPr), 0.90 (m, ZH, 30 CHs-cPr), 0.97 [s, 9H) C(CH3)3] l.41 (m) 3H,
CH3-ala), l.57 (m, 2H, 0-CHzCH=)) 1.74 (m, 1H, 6'H,), 2.82 (m) 1H, 6'Hb),
3.05 (m, 1H, CH-cPr), 3.20 (m, 1H, 4'H)) 3.70 (m, 1H) CH-ala), 4.04 (m) 1H)
NH-ala), 4.22 (m, 4H, 5'H and O-CH=CH2), 4.88 (bs) 2H, NH=), 5.57 (m, 1H,
1'H), 5.75 (bs) IH, NH-cPr), 5.93 (m, 1H, 3'H), 6.12 (m, 1H, 2'H)) 7.27 (m,
SUBSTITUTE SHEET (RULE 26)    l9z 3~na) ~aHS ~.niusens 0 eW HN 1 I~-d-04d O
a;spLtolqaoloqdsoqd(t`falasts-Z-~cot~aad-I-t`Cq;aw-b)t`Caaqd '(0~) GO'OG I
`UdS.L-d `S-O-~sdr) 6'Zb i `(dS,L-d `EHO-O-osdr) SZ 



SG'Obt `(dS,L-d `ttd-~) 8'8ZI `(rv'S.L-d `tId-o) 6'SZI `Lz(zH0)zH.7-OJ
GG'99 `(8Is-HO) S8'8b `(-zH~tHOiH~-O) 6'b `Lz(EHO)HOJ G8'GZ `(-ZHOLHOtHO-O)
Sb'9Z "L=(HO)HOJ 8' t Z `(`d S.Ld HO) i 'OZ `(8is-EHO) Z' S I (~ SG
`HOEI~-''P) ~8 `(dS.L-d `HEN `HZ `P) ZG'G `(~'S,L-d `HRH `HZ `P) SZ'G
`(=H~-O `HZ `~) bZ'b `(gt8-H~ `HI `~) OI'b `(~dS.L-d `EHO `H `s) 6'Z
`LzHO~ZFiO)-O `HZ g169' I `L=(EHO)H~ `HI `~J 6S' t `(sIs-EHO `H `P) OZ
tiS't `(-ZHO=I~tHO-O `HZ `~) GZ' i `Iz(EH~)HO `H9 `PJ 6'0 (~ 00 `HOHO-P) n8
'(% 86 `Ion 9'GI `$ Z80'9) Pltos a;n;nn E se pa~etosa seen ltss a~euo,Itns
auanto;-daqs '(~a 00i) auanto; pus (Iouna gt `Im bZ'Z) Io-I-~aad
I~Cqiacu-b'(Iounu pZ `8 g') aaesP~Cqor~oui HSZ-d `(Ion 8t `$ 9'I) au~Ig-'I
~o$ `Z ajnpaao.~d p.~spusig o; 8utpiooos passdaid St O O ,,,`~aW dSJ.d'zHN
;Iss a;sao,Ilns aaantot-d .ta;sa (I~aad-I-I`fq;aca-b) aatas(d-''I
'(G06Z'86S sa~~i dsO~i~I~~I6z0 `~ 968Z'86S (~f~ Z/~ (O=O) S9'ZG t `SS'ZG I
`(OZ) 96'8S I `(Ob) SZ'SSI `(~Id-~sds P~ 09) SG'6b i -G9'6bt `(O`Z) Ob'SI
`6Z'SI `(08) 9S'bt `Lb'bI `~`) 9t'0t `Ot'0I `(~Id-~) t9'8ZI S `(qd-o) b8' Z
t `(ud-~ 9 t'6 i i `0 i'6 i I `(~S) I8'  t I `(O`S) b6' G9 `98'G9
`(-=HOLHOO) I'Z9 `8Z'Z9 `(O`i) 8'GS `6L'LS `(Ets-H~) 8Z'6b `(~`b) 89'bb
`8S'bb `(-tHOzH00) 9'0b `6S'Ob `~`9) GS' `6b' `L(EH~)~J ZS'8Z `Lt(HO)~J
ZS'8Z `(~do-HO) 69'ZZ `($Ig-EH~) i0'OZ `S6'61 `(Ida-zH0) S'9 (~ SG `I~Q~)
~9 `(H8 `HI `P) ZS'G `(H1H `HS ZS 'LOZ0/66HJ/,LJd SGG8I/00 OM ooz u~~~v~ t,
I   17 March 2003 WO 00I18775 PCT/GB99/03Z07 . 53 Prepared according to
Standard Procedure 3, from phenyl dichlorophosphate (0.9 ml, 6.0 mmoI), dry
triethylamine (1.7 ml, I2.0 mmol), L-alanine (4-methyl-I-pentyl) ester
ptoluene sulfonate salt 3a (2.081 g, 6.0 mmol) and dry DCM (100 ml total).
The crude product was obtained as a clear, colourless oil (1.79 g, 85 %). 5
8p (CDC13, 121 MHz) 8.95, 9.31 The product was redissolved in dry THF ( 10
ml) and used as a 0.179 g/ml solution. (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-roeths~
nol 10 O-[phenyl (4-methyl-1-peatylory-L-alaninyl)phosphate [Cf 1721]
prepared according to Standard Procedure 4, from
(1S,4R~4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l (0.2 g, 0.7 mmol), ~BuMgCI (1.0 M in THF: 1.4 ml, 1.4 mmol),
phenyl(4-methyl-1-pentyloxy-L-alaninyl)phosphor 25 ochloridate 3b (4.1 m1
of 0.179 ghnl solution) 2.1 mmol) and dry TIiF (10 ml). TLC (8 MeOH in
CHC13) showed the reaction to be complete after 3 hrs. The crude residue
was purified by column chromatography, using MeOH:CHC13 (4:96) as eluent,
to give the product as a clear, colourless oil, which solidified to a white
foam after lrituration and coevaporation with diethyl ether (0.288 g, 0.5
mmol) 69 %). 30 8P (CDC13, 121 MHz) 3.84, 3.88; 8n (CDC13, 300 MHz) 0.64
(m, 2H, CHs-cPr), 0.87 (m, 2H) CH:-cpr), 1.24 [m, 2H, CFi(CH3~]) 1.40 (t,
3H, CH3-ala), l.60 jm, 3Ii, CH(CH3)~3h 1.73 [m, 3H, CH(CH3)CH3], 2.19 (m,
1H, 6'H,), 2.80 (m) 1H) 6'He), 3.03 (m, 1 H, CH-cPr), 3 .18 (m, 1 H, 4'H~,
3.8 8 (m, 1 H, CH-ala), 4.03 (m, 3H, OCH=- and IVH SUBSTITUTE SHEET (RULE
2B)    17 March 2003 WO 00I18775 PCT/GB99/03207 54 ala), 4.21 (m, 2H, 5'H),
4.99 (bs, 2H, NH=), 5.55 (m, 1H, 1'H), 5.91 (m, 2H, NH-cPr and 3'H), 6.10
(m, 1H, 2'H), 7.29 (m, SH) ArH), 7.51 (d, 1H, 8H); 8~ (CDCl3, 75 MHz) 7.79
(CHz-cPr), 21.55 (CH3-ala), 21.61 [CH(CH3)z], 23.69 (CH-cPr), 25.66
(O-CHzCHzCHz-), 29.63 [CH(CH3)z], 35.00 (6'C), 38.81 (0-CHzCH2CHz-), 46.01,
46.11 (4'C), 50.72 (CH 5 ala), 59.21 (1'C), 69.31 (5'C), 69.85 (O-CH2CHz-),
115.25 (5C), 120.52-120.62 (p-Ph), 125.25 (o-Ph)) 130.04 (m-Ph), 131.59
(3'C), 135.98 (8C), 136.71, 136.79 (2'C), 151.08, 151.17 (6C and ipso-Ph),
156.70 (4C), 160.40 (2C), 174.00, 174.10 (C~O); rrrlZ (FAB) 598.2883
(MI~f~, C29H,~N~OsP requires 598.2907). 10 L-Alanine (cyclopropyl methyn
ester hydrochloride salt NH2. HCI ''' O Me'~ O Thionyl chloride (1.2 ml,
0.017 M) was added dropwise to a stirred solution of cyclopropyl methanol
(6.8 ml, 8.4 mmol) at 0 C under nitrogen. The mixture was stirred for 30
minutes, then allowed to warm to room temperature. L-Alanine (pre-dried at
60 C over 20 P205 for 4 hrs: 0.75 g, 8.4 mmol) was added and the resulting
suspension was heatod at reflux overnight (the reaction mixture became a
clear, colourless solution). The solvent was removed under reduced pressure
to leave an orangdred oil which was repeatedly triturated and coevaporated
with diethyl ether, to remove traces of cyclopropyl methanol. Diethyl ether
0200 ml) was added and the mixture was stirred for 30 min. The resulting 25
suspension was filtered to give the product as a cream solid (1.29 g, 7.1
mmol) 85 %). 8n (d~-CH30H, 300 MHz) 0.38 (m, 2H, CHz-cPr), 0.65 (m, 2H,
CHz-cPr), 1.24 (m, 1H, CH-cPr), 1.60 (d, 3H, CH3-ala, J = 7), 4.13 (m, 3H,
CH-ala and O-CH=); 8~ (d4-CH30H, 75 MHz) 4.17 (CH=-cPr), 10.98 (CIi-cPr),
16.72 (CH3-ala), 50.33 (CH-ala), 72.70 (OCHZ)) 171.56 (C~O). 30
Phenyl(cyclopropyl methory-L-alaninyl)phosphorochloridate 



SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00/18'775 55 0 II Ph0-P-CI I
NH ~o ~Me O PCTIGB99/03207  Prepared according to Standard Procedure 3,
from phenyl dichlorophosphate (0.9 ml, 6.0 mmol), dry tricthyiamine (1.7
ml) 12.0 mmol), L-alaninc (cyclopropyl methyl) ester ptoluene sulfonate
salt 4a (1.082 g, 6.0 mmol) and dry DCM (100 m1 total). The crude 15 pmduct
was obtained as a clear, yellow oil (1.79 g, 94 %). Sr (CDCl3, l21 MHz)
9.00, 9.36 The pmduct was redissolved in dry THF (5 ml) and used as a 0.385
glml solution. 20
(1S,4R4-(2-amino-6-cyclopropylamino-9H-purin-9-y12-cyclopentene-1-methanol
O-[phenyl(cyclopropyi methoxy-L-alaninyl)]phosphate [cr i ~~41 SUBSTITUTE
SHEET (RULE 2a)    17 March 2003 WO 00/18775 56 Prepared according to
Standard Procedure PCT/GB99/03207  4, from ( 1 S,4R)-4-(2-amino-6
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (0.2 g, 0.7
mmol), ~BuMgCI (1.0 M in THF: 1.4 ml, 1.4 mmol) phenyl(cyclopropyl
meth-oxy-L-alaninyl) phosphorochloridate 4b (1.85 ml of 0.385 g/ml
solution, 2.1 mmol) and dry THF (8 ml). TLC (8 5 MeOH in CHC13) showed the
reaction to be complete after 3.5 hrs. The crude residue was purified twice
by column chromatography, using MeOH:CHC13 (4:96) as eluent, to give the
product as a clear, colourless oil, which solidified to a white foam after
trituration aad coevaporation with diethyl ether (0.244 g) 0.4 mmol, 61 %).
8p (CDCl3, 121 MHz) 3.88) 3.94; 8n (CDC13, 300 MHz) 0.29 (m, 2H, CHs-cPr),
0.61 (m) 10 2H, CH=-cPr), 0.87 (m, 2H, CH=-cPr), 1.17 (m, 1 H, CH-cPr),
1.42 (t, 3H, CH3-ala), 1.69 (m,1H, 6'H,), 2.8l (m,1H, 6'Hb), 3.04 (m, 1H,
CH-cPr), 3.18 (m) 1H, 4'H), 4.01 (m) 4H) OCH=-, CH-ala and NH-ala), 4.21
(m, 2H, 5'H), 5.03 (bs, 2H, NHl)) 5.56 (m) 1H, 1'H), 5.91 (m, 1H, 3'H),
6.05 (bs) 1H, NH-cPr), 6.l0 (m) 1H, 2'H), 7.2S (m, SH, ArH), 7.51 (d) 1H,
8H); 8c (CDC13) 75 MHz) 2.24 (CHz-cPr), 6.33 (CHZ-cPr)) 8.66 (CHZ-cPr))
20.0S, 15 20.11 (CH3-ala)) 22.68 (CH-cPr)) 33.55 (6'C), 44.58) 44.68 (4'C),
49.24, 49.31 (CH-ala), 57.77, 57.82 (1'C), 67.76) 67.93 (O-CHZ), 69.27)
69.29 (5'C), 113.74 (5C)) 1l9.10-119.19 (p-Ph)) 123.84 (o-Ph), 128.61
(m-Ph)) 130.09, 130.13 (3'C), 134.42, 134.50 (8C), 135.32, 13S.40 (2'C),
149.66, 149.74 (6C and ipso-Ph), 155.26 (4C), 159.00 (2C), 172.64) 172.73
(Cs0). 20 L-Alanine (cyclobutyl methyl) ester hydrochloride salt NHz.pTSA
(,. O Me'~ O Prepared according to Standard Procedure 2, from L-alanine
(1.6 g, 18 mmol)) p-TSA monohydrate (3.8 g, 20 mmol)) cyclobutane methanol
(1.9 ml, 20 nvnol) and toluene (100 30 ml). Thep-toluene sulfor>ate salt
was isolated as a white solid (4.249 g,12.9 mmol) 72 %). 8g (d4-CH30H) 300
MHz) 1.54 (d, 3H, CH3-ala, J = 7), 1.89 (m, 4H, cEu-2/4H), 2.08 (m, 



2H, cBu-3H), 2.39 (s, 3H, CH3) p-1'SA), 2.69 9m, 1H, CH-cBu), 4.11 (q,1H)
CH-ala) J= 7), 4.22 (m) 2H) O-CHs), 7.26 (d, 2H, ArH, p-TSA), 7.73 (d, 2H,
ArH, p-TSA); 8c (d4 SUBSTITUTE SHEET (RULE Z~   17 March 2003 WO 00/18775
PCT/GB99/03207 57 CH30H, 75 MHz) 16.7 (CH3-ala), I9.6 (CHZ-cBu), 21.7 (CH3
pTSA)) 25.9 (CH2-cBu), 35.7 {CH-cBu), 48.9 (CH-ala), 71.3 (O-CH=), 127.4
(o-Ph, p-TSA), 130. 3 (m-Ph, p-TSA), 142.2 (ipsoC-CH3, p-TSA), 143.8
(ipso-C-S, p-TSA), 1 ? 1.6 (C~0}. 5 Phenyl(cyclobutyl
methoxy-L-alanioyl)phosphorochloridate O II Ph0-P-CI I NH ~O ~Me O 15
Prepared according to Standard Procedure 3, from phenyl dichlorophosphate
(0.9 ml, 6.0 mmoI), dry triethylamine (1.7 mI, 12.0 ramoI), L-alanine
(cyclobutyl methyl) ester ptolucne sulfonate salt Sa (1.98 g, 6.0 mmol) and
dry DCM (100 ml total). The crude product was obtained as a clear,
colourless oil (2.04 g, >l00 %). Sp (CDC13, 121 MHz) 9.00, 9.34 20 The
product was redissolved in dry THF (5 ml) and used as a 0.408 g/ml
solution.
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-y12-cyclopentene-1-methano
l O-[pheayl(cyclobutyl met6o~ty-L-alsninyl)]phosphate 25 [Cf 1773] P
SUBSTITUTE SHEET (f~ULE 2B)    17 March 2003 WO 00/18775 58 PCT/GB99/03207
Prepared according to Standard Procedure 4, from (1
S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
(0.2 g, 0.7 mmol),'BuMgCI ( 1.0 M in THF: 1.4 ml, 1.4 mmol)
phenyl(cyclobutyl meth-oxy-L-alaninyl) phosphor ochloridate Sb (1.7 ml of
0.408 glml solution, 2.1 mmol) and dry THF (8 ml). TLC (8 5 MeOH in CHC13)
showed the reaction to be complete after 3 hrs. The crude residue was
purified twice by column chromatography, using MeOH:CHC13 (4:96) as eluent,
to give the product as a clear, colourless oil, which solidified to a white
foam after trituration and coevaporation with diethyl ether (0.213 g, 0.4
mmol, 52 %). 8r (CDC13, 121 MHz) 3.87, 3.91; 8N (CDCl3, 300 MHz) 0.65 (m,
2H, CH2-cPr), 0.89 (a~, 10 2H, CHZ-cPr), 1.41 (t) 3H, CH3-ala)) 1.74 (m,
3H, CHI-cBu and 6'H,), 2.06 (m) 2H, CH= cBu), 2.61 (m, 2H, CHz-cBu), 2.81
(m, 1H, 6'Hb), 3.04 (m, 1H) CH-cPr), 3.19 (m, 1H, 4'H), 3.90 (m, 1 H,
NH-ala), 4.09 (m, 3H) OCH=-, and CH-ala), 4.22 (m, 2H, 5'H), 4.98 (bs) 2H,
NHz), 5.56 (m, 1H, 1'H), 5.92 (m, 2H, 3'H and NH-cPr), b.11 (m, 1H, 2'H),
7.26 (m, 5H, ArH), 7.52 (d, 1H) 8H); 8~ (CDC13) 75 MHz) 6.37 (CH2-cPr),
17.33 (CH2-cBu), 15 20.17, 20.23 (CH3-ala)) 22.68 (CH-cPr), 23.57 (2 x
CH2-cBu), 32.86 (CH-cBu), 33.51, 33.55 (6'C), 44.58, 44.68 (4'C), 49.23)
49.28 (CH-ala), 57.81, 57.85 (1'C), 67.78-67.94 (5'C), 68.17, 68.20
(O-CH2), 113.83 (5C), 119.09-119.19 (p-Ph), 123.87 (o-Ph), 128.62 (rn-Ph),
130.11, 130.1S (3'C), 134.51, 134.61 (8C), 135.30, 135.39 (2'C))
149.64-149.97 (6C and ipso-Ph), 155.20 (4C), 158.87 (2C),172.64, 172.74
(C=O). 20 L-Alanine (cyclopentyl methyl) ester p-toluene sulfonate salt
NH2.pTSA Me'~ O 



Prepared according to Standard Procedure 2, from L-alanine (1.6 g, I8
mmol)) p-TSA 30 monohydrate (3.8 g, 20 mmol), cyclopentane methanol (1.9
ml, 18 mmol) and toluene (100 ml). The p-toluene sulfonate salt was
isolated as a white solid (6.21 g,18 mmol, 100 %). 8H (d~-CH30H, 300 MHz)
1.22 (m, 2H, cPent 2/5H,), 1.46 (d) 3H, CH3-ala)) 1.56 (m) 4H, cPent
2/3/4/5Hb), 1.70 (m, 2H, cPent 3/4H,), 2.19 (m, 1 H, CH-cPent), 2.31 (s,
3H, CH3, p SUBSTrfUTE SHEET (RULE 28)   17 March 2003 WO 00/18775 59
PCT/GB99/03207 TSA), 4.06 (m, 3H, 0-CHi and CH-ala), ^.18 (d, 2H, ArH,
p-TSA), 7.64 (d, 2H, ArH, pTSA); 8c (da-CH30H, 7S MHz) 1 S.2S (CH3-ala),
20.30 (CH3, p-TSA), 2S.27 (CHZ-cPent), 29.10, 29.1 S (CH2-cPent), 38.72
(CH-cPent), 48.84 (CH-ala), 70.12 (O-CH2), 125.93 (oPh, p-TSA), 128.82
(m-Ph, p-TSA), 140.75 (ipso-C-CH3, p-TSA), 142.40 (ipso-C-S, p 5 TSA),
170.09 (C=0). Phenyl(cyclopentyl methoxy-L-alaninyl)phosphorochloridate 0
II Ph0-P-CI I NH O Me O Prepared according to Standard Procedure 3, from
phenyl dichlorophosphate (0.9 ml, 6.0 mmol), dry iriethylamine (1.7 ml)
12.0 mmol), L-alanine (cyclopentane methyl) ester ptoluene sulfonate salt
6a (2.069 g, 6.0 mmol) and dry DCM (100 ml total). The crude 20 product was
obtained as a clear, yellow oil (1.97 g, 95 %). 8p (CDC13, 121 MHz) 8.94,
9.30 The product was redissolved in dry THF ( 10 ml) and used as a 0.197
g/ml solution. 25
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-[phenyl(cyclopentyl methoxy-L-alaninyl)phosphate (Cf I722] SUBSTITUTE
SHEET (RULE 26)    17 March 2003 WO 00/18775 60 PCT/GB99/03207 Prepared
according to Standard Procedure 4, from (1
S,4R)-4-(2-amino-6cyclopropyiamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
(0.2 g, 0.7 mmol), rBuMgCI (1.0 M in THF: 1.4 ml, 1.4 mmol), phenyl
(cyclopen-lane methoxy-L-alaninyl) phosphorochloridate 6b (3.7 ml of 0.197
glml solution, 2.1 mmol) and dry THF ( 10 ml). S TLC (8 % MeOH in CHC13)
showed the reaction to be complete after 3 hrs. The crude residue was
purified by column chromatography, using MeOH:CHC13 (4:96) as eluent, to
give the product as a clear, colourless oil, which solidified to a white
foam after trituration and coevaporation with diethyl ether (0.314 g, 0.5
mmol, 75 %). 8p (CDCl3, 121 MHz) 3.86, 3.87; 8H (CDC13, 300 MHz) 0.65 (m,
2H, CH=-cPr), 0.89 [m, 10 8H, CHi-cPr and (CH=)3-cPent], 1.24 (m, 2H,
CH=-cPent), 1.41 {m, 3H, CH3-ala), 1.65 (m, 2H, CH-cPent and 6'Ha), 2.81
(m, 1 H, 6'Hb), 3.04 (m, 1 H, CH-cPr), 3.19 (m, 1 H, 4'H), 3.80 (m, 1H,
CH-ala), 4.07 (m, 3H) OCH= and NH-ala), 4.22 (m, 2H, 5'H), 4.92 (bs, 2H,
NH=), 5.55 (m, 1 H, 1'H), 5.81 (bs, 1 H, NH-cPr), 5.92 (m, 1 H, 3'H), 6.11
(m) 1 H, 2'H), 7.26 (m, SH, ArH), 7.52 (d, 1 H, 8H); 8~ (CDC13, 75 MHz)
6.42 (CHZ-cPr), 21.43 (CH315 ala), Z2.73 (CH-cPr), 24.59 (CHZ-cPcnt), 25.35
(CH2-cPent), 26.64 (CH-cPent), 33.43, 33.51 (6'C), 44.58, 44.68 (4'C),
49.23 (CH-ala), 57.86, 57.91 (1'C), 64.69, 64.97 (O-CH2 



), 67.84 (5'C), 113.74 (SC), 119.09-119.18 (p-Ph), 123.88 (o-Ph), 128.62
(m-Ph), 130.05, 130.11 (3'C), 134.65, 134.76 (8C), 135.33, 135.44 (2'C),
149.63) 149.72 (6C and ipso-Ph), 154.98 (4C), 158.59 (2C), 172.50, 172.60
(C=O); rn/z (FAB) 598.2745 (~, 20 Ci9H39N~OsP requires 596.27S0). L-AJanine
(cyclobutyl) ester p-toluene sulfonate salt NH2.pTSA Me''~~~ O O Prepared
according to Standard Procedure 2, except using benzene as solvent: from
Lalanine (1.0 g, 11 mmol), p-TSA monohydrate (2.3S g, 12 mmol),
cyclobutanoi (0.9 ml, 11 30 mmol) and benzene (65 ml). The p-toluene
sulfonate salt was isolated as a white solid ( 1.73 g, 5.5 mmol, 49 %). 8H
(d4-CH30H, 300 MHz) 1.51 (d, 3H, CH3-ala, J = 7), 1.75 (m, 2H) CH=-cBu),
2.14 (m, 2H, CHz-cBu), 2.37 (m, SH, CHZ-cBu and CH3, p-TSA), 4.05 (q, 1H,
CH-ala, J= 7), 5.08 SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00I18775
PCTIGB99103207 61 (m, 1H, CH-cBu), 7.24 (d, 2H, ArH, p-TSA), 7.70 (d, 2H,
ArH, p-TSA); 8~ (d4-CH30H, 75 MHz) 14.57 (CH2-cBu), 16.58 (CH3-ala), 21.73
(CH3 pTSA), 31.38, 31.44 (CH=-cBu), 50.16 (CH-ala), 72.47 (CH-cBu), 127.35
(o-Ph, p-TSA), 130.23 (m-Ph, p-TSA), 142.13 (ipso-C-CH3, p-TSA), I 43.89
(ipso-C-S, p-TSA), l 70.71 (C=O). 5
Pbenyl(cyclobutoxy-L-alaninyl)phospborocbloridate O II Ph0-P-CI I NH 0 Me O
15 Prepared according to Standard Procedure 3, from phenyl
dichlorophosphate (0.75 ml, 5.0 mmol), dry triethylamine (1.4 ml, 10.0
mmol), L-alanine (cyclopentane methyl) ester p-toluene sulfonate salt 7a
(1.58 g, 5.0 mmol) and dry DCM (65 ml total). The crude product was
obtained as a clear, colourless oil (1.13 g, 7I %). 8p (CDC13, 121 MHz)
8.96) 9.33 20 The product was rcdissolved in dry THF (5 ml) and used as a
0.226 g/ml solution. (1
S,4R4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
O-(phenyl(cyclobutoxy-L-alaninyl)]phosphate [Cf 1775] ZS HN SUBSTITUTE
SHEET (RULE 26)    17 March 2003 WO 0o/18775 62 PCT/GB99/0320 i Prepared
according to Standard Procedure 4, from
(1S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methan
ol (0.2 g, 0.7 mmol),'BuMgCI ( 1.0 M in THF: 1.4 ml, 1.4 mmol)
phenyl(cyclobutyl meth-oxy-L-alaninyl) phosphor 5 ochloridate 7b (2.95 ml
of 0.226 glml solution, 2.1 mmol) and dry THF (8 ml). TLC (8 MeOH in CHC13)
showed the reaction to be complete after 3.5 hrs. The crude residue was
purified by column chromatography, using MeOH:CHCl3 (4:96) as eluent, to
give the product as a pale, yellow oil, which solidified to a cream solid
after trituration and coevaporation with diethyl ether (0.238 g, 0.4 mmol,
60 %). 10 8P (CDCl3, 121 MHz) 3.89, 3.93; 8H (CDC13, 340 MHz) 0.63 (m, 2H,
CH=-cPr), 0.87 (m, 2H, CHi-cPr), 1.39 (m, 3H, CH3-ala), 1.65 (m, 2H,
CH=-cBu), 1.81 (m, iH, 6'H,), 2.04 (m) 2H, CH=-cBu), 2.36 (m, 2H, CHI-cBu),
2.80 (m, 1H, 6'Hb), 3.03 (m, 1H, CH-cPr), 3.17 (m, 1 H, 4'H), 3.97 (m, 2H,
NH-ala and CH-ala), 4.18 (m, 2H) 5'H), 4.98 (m, 3H, NHZ and OCH), 5.55 (m,
1H, 1'H), 5.91 (m, 1H, 3'H), 6.01 (m, 1H, NH-cPr), 6.10 (m, 1H, 



15 2'H), 7.25 (m, SH, ArH), 7.51 (d, 1H, 8H); 8~ (CDC13, 75 MHz) 7.80
(CH2-cPr), 13.82 (CH=-cBu)) 21.42 (CH3-ala), 22.06 (CH-cPr), 30.52-30.63
(CHZ-cBu), 35.0l (6'C), 46.01', 46.12 (4'C), 50.S0 (CH-ala), 59.26 (1'C),
69.30 (CH-cBu), ?0.19 (5'C), 115.25 (SC)) 120.53, 120.59 (p-Ph), l25.28
(o-Ph), 130.05 (m-Ph), 131.53 (3'C), 135.97 (8C)) l36.73, 136.85 (2'C),
151.08-151.l7 (6C and ipso-Ph), 156.71 (4C), 160.44 (2C), 173.33 (C=O). 20
L-Alanine (cyclopentyl) ester p-toluene sulfonate salt NH2.pTSA ,, . O Me''
O Prepared according to Standard Procedure 2, except using benzene as
solvent: from Lalanine (1.6 g, 18 mmol), p-TSA monohydrate (3.8 g, 20
mmol), cyclopentanol (1.6 ml, 18 30 rnmol) and benzene (100 ml). The
p-toluene sulfonate salt was isolated as a beige solid (2.81 g, 8.5 mmol,
47 %). SH (da-CH30H, 300 MHz) 1.51 (d, 3H, CH3-ala) J = 7), 1.71 (m, 6H,
CH=-cPnt), 1.92 (m, 2H, CHi-cPnt), 2.39 (m, SH, CH=-cBu and CH3, p-TSA),
4.04 (q, 1H, CH-ala, J= 7), 5.28 SUBSTITUTE SHEET (RULE 26)   17 March 2003
WO 00l1 S775 63 PCT/GB99103207 (m, 1H, CH-cPnt), 7.26 (d, 2H, ArH, p-TSA),
7.73 (d, 2H, ArH, p-TSA); 8~ (d4-CH30H, 75 MHz} 16.59 (CH3-ala), 21.72 (CH3
pTSA), 24.97 (CHZ-cPnt), 33.81, 33.97 (CH2-cPnt), 50.31 (CH-ala), 81.37
(CH-cPnt), 127.36 (o-Ph, p-TSA), 130.25 (m-Ph, p-TSA), 142.20
(ipso-C-CH3,p-TSA), 143.79 (ipso-C-S,p-TSA), 171.17 (C=0). 5
Pbenyl(cyclopentyloxy-L-alaninyl)phosphorocbloridate O ll Ph0-P-C! I NH ,O
Me O Prepared according to Standard Procedure 3, from phenyl
dichlorophosphate (0.9 ml, 6.0 10 mmol), dry triethylaminc (1.7 ml, 12.0
mmol), L-alanine (cyclopentane methyl) ester p toluene sulfonate salt 8a
(1.98 g, 6.0 mmol) and dry DCM (100 ml total). The crude product was
obtained as a clear, colourless oil (1.8 g, 91 %). 8p (CDC13, 121 MHz)
9.01, 9.37 15 The product was redissolved in dry THF (5 ml) and used as a
0.361 g/ml solution. (1 S,4R)-4-(2-amino-6-cyclopropylamin
o-9H-purin-9-yl)-2-cyclopenten e-1-metbanol
O-[phenyl(cyclopentoxy-L-alaninyl))phosphate [Cf 1776) ^ /o` ~ ~Me 1!O
SU~STITL1TE SHEf (RULE 26)    17 March 2003 WO 00I18775 64 Prepared
according to Standard Procedure 4, PCT/GB99/03207 from ( 1
S,4R)-4-(2-amino-6
cyciopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (0.2 g, 0.7
nunol), ~BuMgCI ( 1.0 M in THF: 1.4 ml, 1.4 mmol) phenyl(cyclobutyl
meth-oxy-L-alaninyl) phosphorochloridate 8b ( 1.93 ml of 0.361 g/ml
solution, 2.1 mmol) and dry THF (8 ml). TLC (8 5 MeOH in CHC13) showed the
reaction to be complete after 3.5 hrs. The crude residue was 



purified twice by column chromatography, using MeOH:CHCl3 (4:96) as eluent,
to give the product as a clear, colourless oil, which solidified to a white
foam after trituration and coevaporation with diethyl ether (0.254 g, 0.4
mmol, 62 %). 8p (CDC13, 121 MHz) 3.97, 3.98; SH (CDC13, 300 MHz) 0.64 (m,
2H, CHZ-cPr), 0.87 (m) 10 2H, CH=-cPr), 1.38 (m) 3H, CHI-ala), 1.d7 (m) 7H,
3 x CH=-cPent and 6'H,)) 1.86 (m, 2H) CHz-cPent), 2.81 (m, 1H) 6'Hb), 3.04
(m) 1H, CH-cPr), 3.18 (m, 1H, 4'H)) 3.96 (m, 2H, NH-ala and CH-ala), 4.21
(m, 2H, 5'H)) 5.02 (bs, 1 H, NHi), 5.18 (m, 1 H, OCH), 5.56 (m) 1H, 1'H),
5.91 (m, 1H, 3'H), 5.98 (bs, 1H, NH-cPr), 6.11 (m, 1H, 2'H), 7.25 (m) 5H,
ArH), 7.51 (d) 1H, 8H); 8~ (CDC13, 75 MHz) 7.78 (CHZ-cPr), 21.42, 21.48
(CH3-ala), 15 24.07 (CH-cPr), 32.91- (CHx-cPent), 33.05, 33.08 (6'C),
34.97) 35.02 (CHi-cPent), 46.02, 46.12 (4'C), 50.71 (CH-ala), 59.21, 59.25
(1'C), 69.22, 69.29 (5'C), 78.90 (OCH), 115.23 (SC), 120.55- 120.61 (p-Ph),
125.28 (o-Ph), 130.05 (m-Ph), 131.53, 131.59 (3'C)) 13S.87, 135.97 (8C),
136.73, 136.86 (2'C), 151.09, 151.18 (6C and ipso-Ph), 15d.71 (4C), 150.44
(2C),173.71, 173.80 (C~). 20 L-Alanine (phenethyl) ester p-toluene
sulFonate salt NH2.pTSA Me'~ Prepared according to Standard Procedure 2,
from L-alanine (1.0 g, 11 mrnol)) p-TSA monohydrate (2.35 g) 12 mmol),
phenethyl alcohol ( 1.3 ml, 11 mmol) and toluene (65 ml). 30 Thep-toluene
sulfonate salt was isolated as an off white solid (4.0 g) 10.9 mmol, 97 %).
8H (d4-CH30H, 300 MHz) 1.46 (d, 3H, CH3-ala, J = 7), 2.32 (2, 3H, CH3,
p-TSA), 2.93 (t, 2H, CHiPh, J= 7), 4.07 (g, 1H, CH-ala, J= 7), 4.37 (m, 2H,
O-CHi) 7.22 (m, 7H, ArH, p SUBSTITUTE SHEET (RUSE 26)   17 March 2003 WO
00/18775 PCT/GB99/03207 65 TSA and PhH), 7.78 (d, 2H, ArH, p-TSA); 8~
(d4-CH30H, 75 MHz) 16.80 (CH3-ala), 22.06 (CH3 pTSA), 36.20 (CHz-Ph), 50.41
(CH-ala), 68.28 (O-CH2), 127.70,127.83 (o-Ar and o-Ph, p-TSA), 129.81
(p-Ar), 130.13, 130.48 (m-Ar and m-Ph, p-TSA), 139.23 (ipsoArC), 142.30
(ipso-C-CH3, p-TSA), 143.83 (ipso-C-S, p,-TSA), 171.44 (C-0). 5
Phenyl(pbenethoxy-L-alaninyl)phosphorochloridate O 11 Ph0-P-CI i NH O Me O
15 Prepared according to Standard Procedure 3, from phenyl
dichlorophosphate (0.5 ml, 3.3 mmol), dry triethylamine (0.93 ml, 6.7
mmol), L-alanine (phenethyl) ester p-toluene sulfonate salt 9a (1.232g, 3.3
mmol) and dry DCM (60 ml total). The crude product was obtained as a clear,
colourless oil (1.16 g, 94 %). 8r (CDC13, 121 MHz) 8.93) 9.25 20 The
product was redissolved in dry THF (5 ml) and used as a 0.233 g/ml
solution.
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-Z-cyclopentene-1-metha
nol O-[phenyl(pbenethoxy-L-alaninyl)]phosphate (Cf 1777] 25 HN SUBSTITUTE
SHEET (RULE 26)    17 March 2003 WO 00/18775 66 PCT/GB99/03207 Prepared
according to Standard Procedure 4, from (15,4R)-4-(2-amino-6
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (0.2 g, 0.7
mmol),'BuMgCI ( 1.0 M in THF: 1.4 ml, 1.4 mmol)
phenyl(phenethoxy-L-alaninyl) phosphor-ochloridate 9b 5 (3.3 ml of 0.233
g/ml solution, 2.1 mmol) and dry THF (8 ml). TLC {8 % MeOH in CHC13) showed
the reaction to be complete after 3 hrs. The crude residue was purified 



twice by column chromatography, using MeOH:CHC13 (4:96) as eluent, to give
the product as a pale, yellow oil, which solidified to a cream solid after
trituration and coevaporation with diethyl ether (0.181 g, 0.3 mmol, 42 %).
10 8r (CDC13) 121 MHz) 3.81, 3.86; 8H (CDCl3, 300 MHz) 0.65 (m) 2H)
CH=-cPr), 0.89 (m, 2H, CHs-cPr), 1.35 (m) 3H, CH3-ala), 1.71 (m, 1H, 6'H,),
2.80 (m, 1H, 6'Hb), 2.96 (m, 2H, CH~'h), 3.03 (m, 1 H, CH-cPr), 3.17 (m) 1
H, 4'H), 3.91 (m, 2H, NH-ala and CH-ala), 4.18 (m, 2H, OCH)) 4.36 (m, 2H,
5'H), 4.99 (bs, 1H, NH=), 5.56 (m, 1H, 1'H), 5.92 (m, 2H, 3'H and IVH-cPr),
6.09 (m, 1H, 2'H), 7.26 (m, 10H, ArH and PhH), 7.52 (d, 1H, 8H); S~ 15
(CDC13) 75 MHz) 6.36 (CHz-cPr), 19.98, 20.04 (CH3-ala), 22.65 (CH-cPr),
33.46) 33.54 (6'C), 33.90 (CHz-Ph), 44.56, 44.66 (4'C), 49.21 (CH-ala),
57.79, 57.85 (1'C), 64.84 (OCHl), 67,82 (5'C), 113.79 (SC), 119.11- 119.17
(p-Ph), 123.87 (p-Ar)) 125.68 (o-Ph), 127.53 (o-Ar), 127.83 (m-Ph), 128.62
(m-Ar), 130.07, 130.14 (3'C), 134.48 (8C), 135.30, 135.39 (2'C), 136.2S
(ipso-Ar), l49.63, 149.71 (6C and ipso-Ph)) 155.25 (4C), 158.94 20 (2C),
172.75, 172.45 (C=O). L-Alanine (3-phenyl-1-propyl) ester p-toluene
sulfonate salt NH2.pTSA Me''~~~ O O Prepared according to Standard
Procedure 2, from L-alanine (1.0 g) 11 mmol), p-TSA 30 monohydrate (2.35 g,
12 mmol), 3-phenyl-1-propanol (1.5 ml, 11 mmol) and toluene (65 ml).
Removal of the solvent gave the crude product as a yellow oil. Diethyl
ether was added and the mixture was cooled for 30 mins. The resulting
suspension was filtered to give the p-toluene sulfonate salt as a white
solid (4.24 g, 11.2 aunol,100 %). SUBSTITUTE SHEET (RULE 26)   17 March
2003 WO 00/18775 PCT/GB99/03207 67 SH (d4-CHaOH, 300 MHz) 1.53 (d, 3H,
CH3-ala, J = 7), 1.97 (m, 2H, CHzCH2Ph), 2.34 (2, 3H, CH3, p-TSA), 2.67 (t,
2H, CHzPh, J = 7), 4.10 (q, 1 H, CH-ala, J = 7), 4.20 (t, 2H, OCHs, J = 7)
7.22 {m, 7H, ArH, p-TSA and PhH), 7.75 (d, 2H, ArH, p-TSA); 8~ (d4CH30H, 75
MHz) 16.77 (CH3-ala), 21.93 (CH3 pTSA), 31.63 (CH2CH2-Ph), 33.37 (CH2 5
Ph), 50.44 (CH-ala), 67.27 (O-CHZ), 127.26-127.58 (o-Ar and o-Ph, p-TSA),
129.66130.00 (p-Ar), 130.41 (m-Ar and m-Ph, p-TSA), 142.31 (ipso-ArC))
142.82 (ipso-C-CH3, p-TSA),143.82 (ipso-C-S, p-TSA), 171.47 (C=O).
Phenyl(phenethoxy-L-alaninyl)phosphorocbloridate 10 Prepared according to
Standard Procedure 3, from phenyl dichlorophosphate (0.5 mI, 3.3 mmol), dry
triethylamine (0.93 ml, 6.7 mmol)) L-alanine (3-phenyl-1-pmpyl) ester
ptoluene sulfonate salt 9a {L27g, 3.3 mmol) and dry DCM (60 ml total). The
crude product was obtained as a clear, pale brown oil (1.16 g, 90 %). 15 8p
(CDC13, 121 MHz) 8.94, 9.27 The product was redissolved in dry THF (5 ml)
and used as a 0.231 g/ml solution. (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-[phenyl(3-phenyl-1-propoxy-L-alaninyl)]phosphate [Cf 1778] 30 Prepared
according to Standard Procedure 4, from
(1S,4R)-4-(2-amino-6cyclopropylamino-9H purin-9-yl)-2-cyclopentene-I
-methanol (0.2 g, 0.7 mmol), `BuMgCl ( 1.0 M in THF: I .4 ml, 1.4 mmol)
phenyl(3-phenyl-I -propoxy-L-alaninyl) phosphorochloridate 10b (3.5 m1 of
0.231 g/ml solution, 2.1 mmol) and dry TT~F (8 mI). SUBSTITUTE SHEET (RULE
26)    17 March 2003 WO 00I18775 PCT/GB99/03207 68 TLC (8 % MeOH in CHC13)
showed the reaction to be complete after 4 hrs. The crude residue was
purified three times by column chromatography, using MeOH:CHC13 (4:96) as
eluent, to give the product as a pale, yellow oil, which solidified to an
off white foam after trituration and coevaporation with diethyl ether
(0.330 g, 0.5 mmol, 75 %). 5 8P (CDC13, 121 MHz) 3.89, 3.91; 8H (CDCI3, 300
MHz) 0.63 (m, 2H) CH=-cPr)) 0.88 (m, 2H, CHs-cPr), 1.42 (m, 3H) CH3-ala),
1.72 (m, 1 H, 6'H,), 1.98 (CHzCH2Ph), 2.69 (CH=Ph), 2.80 (m, 1 H, 6'Hb),
3.04 (m, 1 H) CH-cPr), 3.18 (m, 1 H, 4'H), 4.07 (m, 6H, NH- ' ala, CH-ala,
OCH and 5'H), 5.00 (bs, 1H, NHZ), 5.56 (m, 1H, 1'H), 5.91 (m, 2H, 3'H and
NH-cPr), 6.10 (m, 1H, 2'H), 7.25 (m, 10H, ArH and PhH), 7.52 (d, 1H, 8H);
8C (CDC13, 10 75 MHz) 6.35 (CHs-cPr), 20.06, 20.12 {CH3-ala), 22.65
(CH-cPr), 29.02 (CHzCHZPh)) 30.97 (CH2Ph), 33.48, 33.55 (6'C), 44.57, 44.67
(4'C), 49.26 (CH-ala), 57.78, 57.84 (1'C), 63.84 (OCRs)) 67.88 (5'C),
113.83 (5C), 119.10, 119.15 (p-Ph and p-Ar), 123.86 (o-Ph), 125.09 (o-Ar).
127.33, 127.47 (m-Ph), 128.63 (m-Ar), 130.10, 130.17 (3'C), 134.47, 134.58
(8C), 135.Z7, 135.37 (2'C), 139.81 (ipso-Ar), 149.65, 149.74 (6C and
ipso-Ph), 15 155.27 (4C), 158.98 (2C), 172.49, I72.58 (C=O). L-Alanine
(4-phenyl-1-butyl) ester p-tofueue sulfonate salt NHz.pTSA Me''~ Prepared
according to Standard Procedure 2, from L-alanine (1.0 g) 11 moral)) p-TSA
25 monohydrate (2.35 g, 12 mmol), 4-phenyl-1-butanol (1.7 ml) 11 mmol) and
toluene (65 ml). Removal of the solvent gave the crude product as a clear,
colourless ail, which solidified to a white solid after trituration and
coevaporation with petrol (60I80) (4.4 g, 11.2 mmol,100 %). 



8H (d4-CH30H, 300 MHz) 1.55 (d, 3H, CHI-ala, J= 7), 1.74 (m, 4H,
-(CH=)=CH2Ph)) 2.41 30 (2, 3H, CH3, p-TSA)) 2.67 (m, 2H, CHiPh), 4.12 (q, 1
H, CH-ala, J = 7), 4.28 (m, ZH) O CH=) 7.25 (m, 7H) ArH, p-TSA and PhH),
7.75 (d, 2H, ArH, p-TSA); 8~ (d4-CH30H, 75 MHz) 16.65 (CH3-ala), 21.74 (CH3
pTSA), 29.18, 29.50 (OCH2(CH2)iCH=-Ph), 36.72 (CHrPh), 5D.27 (CH-ala),
67.74 (O-CHz), 127.31, I27.36 (o-Ar and o-Ph,p-TSA), 129.79 SUBSTITUTE
SHEET (RULE 26)   17 March 2003 wo oo/t s775 69 PCT/GB99/03207 (p-Ar),
I30.25 (m-Ar and m-Ph, p-TSA), 142.14 (ipso-ArC), 143.64, 143.87
(ipso-C-CH3 and ipso-C-S, p-TSA),171.47 (C=0).
Phenyl(4-phenyl-1-butoxy-L-alaninyl)phosphorochloridate 5 O II Ph0-P-CI I
NH / O Me O 15 Prepared according to Standard Procedure 3, from phenyl
dichlorophosphate (0.5 mI, 3.3 mmol), dry triethylamine (0.93 ml, 6.7
mmol), L-alanine (4-phenyl-1-butyl) esterp-toluene sulfonate salt I 1 a
(1.32g, 3.3 mmol) and dry DCM (60 ml total). The crude product was obtained
as a clear, pale brown oil (1.13 g, 85 %). 8P (CDCl3, 121 MHz) 8.89, 9.24
20 The product was redissolved in dry THF (5 ml) and used as a 0.226 g/ml
solution. (I S,4Rr4-(2-amino-6-cyclopropyia
mino-9II-purin-9-yl)-2-cyclopentene-I-methanol
O-[phenyl(4-phenyl-1-butoxy-L-alaninyl)]phosphate [Cf 1779] 25 SUBSTITUTE
SHEET (RULE 26)    17 March 2003 WO 00I18775 PCT/GB99/03207 ' 70 Prepared
according to Standard Procedure 4, from (1
S,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol
(0.2 g, 0.7 mmol), 'BuMgCI (1.0 M in THF: 1.4 ml, 1.4 mmol)
phenyl(4-phenyl-1-butoxy-L-alaninyl) phosphorochloridate 11 b (3.7 ml of
0.226 g/ml solution, 2.1 mmol) and dry THF (8 ml). 5 TLC (8 % MeOH in
CHCI3) showed the reaction to be complete after 4 hrs. The crude residue
was purified by column chromatography, using MeOH:CHC13 {4:96) as eluent,
to give the product as a clear, colourless oil, which solidified to an off
white foam after trituration and coevaporation with diethyl ether (0.314 g,
0.5 mmol, 69 %). SP (CDC13, 121 MHz) 3.87, 3.90; SH (CDC13, 300 MHz) 0.65
(m, 2H, CIA=-cPr), 0.87 {m, 10 2H, CHrcPr), 1.41 (m, 3H, CH3-ala), 1.71 (m,
SH, (CHz)zCHZPh and 6'$,), 2.65 (m, 2H, CHzPh), 2.80 (m, 1 H, 6'Hb), 3.04
(m) 1 H) CH-cPr), 3.17 (m, 1H, 4'H), 4.06 (m, 6H, NAala, CH-ala, 5'H and
OCHz-) 5.02 (bs, 1H) NHz), 5.56 (m, 1H, 1'H), 5.90 (m, 1H, 3'H), 5 .98 (bs,
1 H, NH-cPr), 6.10 (m, 1 H, 2'ITj, 7.25 (m) 1 OH, ArH and PhH), 7.52 (d, 1
H, 8H); 8c (CDC13) 75 MHz) 6.3S (CHz-cPr)) 20.05. 20.11 (CH3-ala), 22.65
(CH-cPr), 26.51 15 (CHZCHzCHzPh), 27.02 (CHz(CHz)zPh), 33.48, 33.55 (6'C),
34.32 (CH2Ph)) 44.56, 44.67 (4'C), 49.22, 49.26 (CH-ala), 57.79, 57.$3
(1'C), 64.40 (OCHz), 67.86) 67.94 (5'C), 113.75 (SC)) 119.10, 119.15 (p-Ph
and p-Ar), 123.85 (o-Ph), 124.88 (o-Ar), 127.33, 127.35 (m-Ph), 128.61
(m-Ar), 130.07) 130.12 (3'C), 134.44, 134.54 (8C), 135.30) 135.39 (2'C),
140.76 (ipso-Ar), 149.64-149.87 (6C and ipso-Ph), 155.26 (4C), 158.98 (2C),
20 172.53, 172.63 (C~0). L-Alanine (2-cyclobe~ryl et6yi) ester p-toluene
sulfonate salt NHZ.pTSA Me''~~~ O O Prepared according to Standard
Procedure 2, from L-alanine (1.0 g) 11 mmol), p-TSA 30 monohydrate (2.35 g,
12 mmol), 2-cyclohexyl ethanol (1.56 ml, 11 mmol) and toluene (55 mI).
Removal of the solvent gave the crude product as a clear, colourless oil,
which solidified to a white solid after trituration and coevaporation with
diethyl ether (2.8 g, 7.5 mmol, 67 %). SUBSTITUTE SHEET (RULE 26)   tsa
wind) ~3HS sin.~sens 0 aw 



0 HN 1 zHNYN N O-d-04d N ~ ~ O ~N NH I08GI Q01
aieqdsoqd[(t~fa(as(e-Z-~oq~a-i-(~Lxaqo(a~a-Z)l~faaqd~-p
Ioagqiaut-i-aaataadola`fa-Z-t(~-6-alend-H6-oaIwEI~doado(a`fa-9-oalrae-Z)-b-
(ZIb`Si) SZ woun(os (ui/8 ZG'0 g sg Pasn pug ((ui S) ,~L ~P ~ Pa~loss~pal
sgnn ~onpocd aqZ I '6 `96'8 (~i iZi `I~QO) d8 '(% 8 `$ 98' I) ho ssa(mo(oo
`.iga(o g sg pau~elqo seM ~onpo.cd apcuo aqs ~(Ie~o~ Iuc 00I) Y~Q ~P P~
(Ion 0'9 `$bZ'Z) gZt ;Igs a~guo,Ilns OZ auan(ol-dsa;sa (I~Cq~a
T~Cxaqoto~Co) autug(g-~ `(Iouz<a 0'Z .t `T~ G'I) auiu~I~Cq~aW ~P `(Io~cu
0'9 `I~ 6'0) a~gudsoqdoiolqoip j~Cuaqd cuo.~ `g a~npaao.rd p.repae~S of
8uipioooE paigdard O eye O HN 10-d-ONd II O a~epLrolqao.toqdsoqd(1`Caln>;
(e-~-rCtoqia (`Gcaqo(a`fa-Z)I~Caaqd '(D=J) 6b' I G I `(w'S,L-d `S-O-osdr)
68' b t `(dS.L-d `EHa-~-osdr) I'ZbI `(dS.L-d `qd-~) bZ'0i `(~S.L-d `ud-~)
9'GZt `~Z(ZH~)zH0-O~ S0'99 `(g1E-HO) GZ'OS `(xFia-H~) 0T'9 `(tH0) Z9'b
`(zH~) 8S'b `(zH0) 6'GZ `(zH0) 89'GZ `(~'S,Ld S -HO) bG' I Z `(glg_H~) S9'
9 I (ZHY~I SG `HOEHO-p) og `(~l S.L-d `H~d `HZ `P) ZG'G `(`d S.L -d `HiN
`HZ `P) SZ'G `(tH~-O `HZ `~) 8Z'b `(L = f `etE-H~ `HI `b) 60'b `(`~S,L'd
`H~ `H `s) 6f Z `(=H~ x Z `Hb `~) SG' I `hH~ `HZ `~) 9' i `(G =f `Elg-H~ `H
`P) bS' ( `(xHa -H~ `Hi `~) Zb' i `(ZH~ x Z `Hb `~) bZ' I `(=H~ `HZ `~)
G6'0 (~ 00 `HOEH~_p) Hg (G - LOZ0/66~9/,LJd SGGBI/00 OM 00Z ~Io.~y~I G I
17 March 2003 WO 00/18775 72 Prepared according to Standard Procedure
PCT/GB99/03207 ' 4, from (1 S,4R)-4-(2-amino-6
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (0.2 g, 0.7
mmol)) `BuMgCI (1.0 M in THF: 1.4 ml, 1.4 mmol) phenyl(cyclohexyl
ethoxy-L-alaninyl) phosphorochloridate 12b (2.1 ml of 0.372 g/ml solution,
2.1 mmol) and dry THF (8 ml). 5 TLC (8 % MeOH in CHC13) showed the reaction
to be complete after 2.5 hrs. The crude residue was purified twice by
column chromatography, using MeOH:CHC13 (4:96) as eluent, to give the
product as a clear, colourless oil, which solidified to an off white foam
after trituration and coevaporation with diethyl ether (0.302 g, 0.5 mmol,
69 %). SP (CDC13, 121 MHz) 3.91, 3.94; 8H (CDCl3, 300 MHz) 0.64 (m, 2H,
CH=-cPr), 0.91 (m, 10 4H, CH= and CHZ-cPr), 1.21 (m, 2H, CH=), 1.41 (m, 3H,
CH3-ala), 1.52 (m, 2H, CH-cHx and 6'H,), 1.70 (m, 6H, 3 x CH=), 2.80 (m,
1H, 6'Hb), 3.04 (m, 1H, CH-cPr), 3.18 (m, 1H, 4'H), 4.10 (m, 6H, NH-ala,
CH-ala, OCHZ and 5'H), 5.03 (bs, 1H, NH=), 5.56 (m, 1H, 1'H), 5.96 (m, 1H,
3'H), 5.98 (m, 1H, IVH-cPr)) 6.10 (m, 1H, 2'H), 7.25 (m, 5H) Ar), 7.51 (d,
1H, 8H): sc (CDC13, 75 MHz) 6.35 (CH2-cPr), 20.05, 20.12 (CH3-ala), 22.69
(CH 15 cPr), 25.11 (CHZ), 25.37 (CH2), 32.04, 32.07 (6'C), 33.45) 33.58
(CH-cHx), 34.76 (CHz), 44.58, 44.69 {4'C), 49.28 (CH-ala), 57.78, 57.83
(1'C), 62.88 (OCH=), 67.86 (5'C), 113.82 (5C), 119.10-119.19 (p-Ph}, 123.85
(o-Ph)) 128.61 (rn-Ph), 130.12 (3'C), 134.44, 134.54 (8C), 135.28, 135.3 8
(2'C), 149.66-149.94 (6C and ipso-Ph), 155.28 (4C), 155.99 (2C), 172.57,
172.66 (C=O). 20 



L-Alanine (3-cyclohexyl-1-propyl) ester p-toluene sulfonate salt NHZ.pTSA
,,. O Me'' 0 prepared according to Standard Procedure 2, from L-alanine
(1.0 g) 11 mmol), p-TSA monohydrate (2.35 g, 12 mmol),
3-cyclohexyl-1-propanol (1.7 ml, 11 mmol) and toluene 30 (65 ml). The
solvent was removed and diethyl ether was added. The resulting suspension
was filtered to give the product as a white solid (3.9 g, 10.1 mmol, 90 %).
8H (d4-CH30H, 300 MHz) 0.92 (m, 2H, CH=), 1.23 (m, 6H, 3 x CHI), 1.54 (d,
3H) CH3 ala, J = 7)) 1.71 (m, 7H, CH-cHx and 3 x CHi), 2.39 (s, 3H) CH3,
p-TSA), 4.I0 (q, 1H, SUBSTITUTE SHEET (RULE 26)   (9t 31f1d) 133HS
31f1111SAi1S 0 0 -04d [I8GI,I01
aagqdsoqd[(l~fataele-~-~fxodo.td-I-l~fxaqola`fa-)I`Caaqd]-p SZ
loasqTaui-I-aaa;
aadola~fa-Z-(l`f-6-grind-H6-oacrusl`fdo.cdola`Ia-g-oalwg-Z~b-(gb`SI)
~aor~ntos IuyB 9b'0 a ~ pasn pus (Iui S) ~Z ~zp w pantoss~par seen ~onposd
au,i) S'6 `66'8 (zfi~i iZt `IOQO) ag OZ '(% 66 `$ i'Z) tIO MoIIa~C at~d
`~ato a se paut~lqo sem lonpotd aptuo aqd, ~(p~o~ tuz 09) Y~IOQ ~P P~ (Ion
0'9 `$Z'Z) e I ;Tes a~8uo~tns auonto~ -d salsa (I~Cdoid-I-I~xaqoto~a-)
aulusls-Z `(Iounzr 0'Z I `Iw G' I) aulurel~Ccpar~ ~.cp `(Ioww 0'9 `Iw 6'0)
a~g~tdsoqdoiotqotp t`Cuaqd uiog ` a.cnpaao.rd p.repag~s o~ 8ucp.rooo~
paisdaid O eye O v HN I 10-d-04d II O
a~epl.rolqao.roqdsoqd(I`fatagle-~-`fxodoad-i-I`fxaqola`fa-)l`Caaqd '(0~0)
6b' t L I `(w'S.L-d `S-O-osdr) 68'b I S `(`d .S,L-d `HO-~-osdr) Zt'. Zbt
`(dS.L-d `ud-~) bZ'0t `(`dS,L-d `ud-o) 9'LZI `(zH00) LZ'89 `(ete-HO) LZ'OS
`(xHo-HO) 0'6E `(zH0) 06'b `(zH0) 08'b `(tH0) t I'8Z `(tH0) 8'LZ `(tH0)
9'LZ `('d S,Ld f HO) bL' t Z `(ete-EHO) 99'9 t (ZI~I SL `HOEHO-P) ~q
`(b'S,L -d `H~ `HZ `P) ZL'L `(dS,L-d `Hs`d `HZ `P) SZ'L `(=HO-0 `HZ `w)
ZZ'b `(L = f `gle-H~ L - LOZ0/66g0/.LJd SLLBI/00 OM ooz u~=gv~t c t    17
March 2003 WO 00I18775 74 PCT/GB99/03207 ' Prepared according to Standard
Procedure 4, from (1
S,4R)-4-(2-arnino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l (0.2 g, 0.7 mmol), `BuMgCI (1.0 M in THF: 1.4 ml, 1.4 mmol)
phenyl(3-cyclohexyl-1-propoxy-L-alaninyl) phosphorochloridate 13b (1.8 ml
of 0.463 g/ml solution, 2.1 mmol) and dry THF {8 ml). 5 TLC (8 % MeOH in
CHC13) showed the reaction to be complete after 2.5 hrs. The crude residue
was purified by column chromatography, using MeOH:CHC13 (4:96) as eluent,
to give the product as a clear, colourless oil, which solidified to an off
white foam after trituration and coevaporation with diethyl ether (0.276 g)
0.4 mmol, 62 %). 8p (CDC13, 121 MHz) 3.89, 3.91; 8H (CDC13, 300 MHz) 0.64
(m, 2H, CH=-cPr), 0.89 (m, 10 2H, CH=-cPr), 1.21 (m, 6H, 3 x CHi), 1.41 (m,
3H, CH3-ala), 1.66 (m, 8H, CH-cHx, 3 x CHs and 6'H.), 2.81 (m, l H, 6'Hb),
3.04 (m, 1 H, CH-cPr), 3.18 (m, l H, 4'H), 4.04 (m, 6H, NH-ala, CH-ala,
OCH= and 5'H)) 4.98 (bs, 1H, NH=), 5.56 (m, 1H, 1'H), S.91 (m, IH, 3'H and
IVH-cPr)) 6.11 (m) 1H) 2'H), 7.26 (m, 5H, Ar), 7.57 (d, 1H, 8H); 8~ (CDC13,
75 MHz) 6.37 (CHZ-cPr), 20.09, 20.15 (CH3-ala), 22.66 (CH-cPr), 24.85
(CHZ), 2S.27 (CH2)) 25.55 15 (CHI), 29.92 (CHz), 32.20, 32.33 (6'C), 33.49,
33.57 (CH-cHx), 36.22 (CH2), 44.58, 44.68 (4'C), 49.27 (CH-ala), 57.78,
57.83 (1'C), 65.01 (OCHs), 67.84 (5'C), 113.86 (5C), 119.10-119.19 (p-Ph),
123.85 (o-Ph), 128.61 (nr-Ph), 130.12 (3'C)) 134.47) 134.57 (8C), 135.28,
135.38 (2'C), 149.65-149.74 (6C and ipso-Ph), 155.27 (4C), 158.96 (2C),
172.53, 172.64 (C=O). 20 L-Alanine (4-cyclohexyl-1-butyl) ester p-toluene
sulfonate salt 



NHZ.pTSA ,,, O Me'' O Prepared according to Standard Procedure 2, from
L-alanine (0.51 g, 5.8 mmol), p-TSA 30 monohydrate (1.21 g, 6.3 mmol),
4-cyclohexyl-1-butanol (1.0 m1, 5.8 mmol) and toluene (65 ml). The
p-toluene sulfonate salt was obtained as a white crystalline solid (2.15 g,
5.4 mmol, 93 %). SU6STITUTE SHEET (RULE 26)   17 March 2003 WO 00l18775
PCT/GB99I03207 75 sH (d4-CH30H, 300 MHz) 0.92 (m, 2H) CH=), 1.17 (m, 6H, 3
x CHi), 1.39 (m, 2H, CHZ), 1.54 (d, 3H, CH3-ala, J = 7), 1.69 (m, 7H,
CH-cHx and 3 x CHi), 2.39 (s, 3H, CH3, p TSA)) 4.10 (q, 1 H, CH-ala, J =
7), 4.24 (m, 2H, O-CHi), 7.25 (d, 2H, ArH, p-TSA), 7.72 (d, 2H, ArH)
p-TSA); 8~ (d4-CH30H, 75 MHz) 16.66 (CH3-ala), 21.74 5 (CHs pTSA), 24.51
(CHZ), 27.89 (CH=), 28.18 (CHZ), 30.25 (CH2), 34.90 (CHi), 38.59 (CHZ),
39.27 (CH-cHx), 50.27 (CH-ala), 67.94 (OCH2), 127.36 (o-Ph, p-TSA),130.23
(mph, p-TSA), 142.15 (ipso-C-CH3) p-TSA), 143.89 (ipso-C-S, p-TSA), 171.49
(C=O). Phenyl(4-cyclohexyl-1-butoxy-L-alaninyl)phosphorochloridate O II
Ph0-P-Cl I NH O v ~ Me O prepared according to Standard Procedure 3, from
phenyl dichlorophosphate (0.45 ml, . 3.0 mmol), dry triethylamine (0.8 ml,
6.0 mmol), L-alanine (4-cyclohexyl-1-butyl) esterp 20 toluene sulfonate
salt 14a ( 1.2g, 3.0 mmol) and dry DCM (60 ml total). The crude product was
obtained as a clear, brown oil (1.36 g, >100 %). 8r (CDCl3,121 MHz) 8.91,
9.28 The product was redissolved in dry THF (5 ml) and used as a 0.272 glml
solution. 25 (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-[phenyl(4-cyclohexyl-1-butoxy-L-alaninyl)]phosphate [Cf 1782]
SUBSTITUTE SHEET (RULE 26)    17 March 2003 WO 00I18775 PCT/GB99103207 76
Prepared according to Standard Procedure 4, from
(1S,4R}-4-(2-amino-6cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methan
ol (0.2 g, 0.? mmol),'BuMgCi (1.0 M in THF: 1.4 m1, 1.4 mmol)
phenyl(3-cyclo-hexyl-1-propoxy-L-alaninyl) phosphorochloridate 14b (3.1 ml
of 0.272 glml solution, 2.1 mmol) and dry THF (8 ml). 5 TLC (8 % MeOH in
CHC13) showed the reaction to be complete after 2.5 hts. The crude residue
was purified twice by column chromatography, using MeOH:CHC13 (4:96) as
eluent, to give the product as a clear, colourless oil, which solidified to
an off white foam after tritwation and coevaporation with diethyl ether
(0.341 g, 0.5 mmol, 75 %). 8p (CDC13, 121 MHz) 3.89, 3.91; 8H (CDC13, 300
MHz) 0.65 (m, 2H, CH=-cPr), 0.86 (m, 10 2H, CH=-cPr), 1.2I (m, 8H, 4 x
CH=), 1.41 (m, 3H, CH3-ala), 1.65 (m, SH, CH-cHx, 3 x CHs and 6'H,)) 2.81
(m, 1H, 6'Hb}, 3.04 (m,1H, CH-cPr), 3.19 (m, 1H, 4'H), 4.04 (m, 6H, NH-ala,
CH-ala, OCHz and 5'H}, 4.96 (bs, 1H, NH2), 5.56 (m, 1H, 1'H), 5.92 (m, 1H,
3'A and NH-cPr), 6.11 (m, 1H, 2'H), 7.26 (m, 5H, Ar), 7.S2 (d) 1H, 8H); 8~
(CDCl3, 75 MHz) 6.37 (CHrcPr), 20.10, 20.16 {CH3-ala), 22.00 (CHz), 22.65
(CH-cPr), 2S.34 (CHz), 25.64 15 (CHz), 27.77 (CHz), 32.28 (CH-cHx), 33.48,
33.56 (6'C), 36.45 (CHz), 44.58) 44.68 (4'C), 49.24 (CH-ala), 57.79, 57.84
(1'C), 64.69 (OCHz), 67.84, 67.94 (5'C)) 113.86 (SC), 119.10-119.19 (p-Ph),
123.86 (o-Ph), 128.62 (m-Ph)) 130.11, 130.17 (3'C), 134.47, 134.57 (8C))
135.28, 135.39 (2'C), 149.65-149.74 (6C and ipso-Ph), 155.26 (4C), 158.96
(2C)) 172.54, 172.64 (C=O). 20 Phenyl(methoxy-L-valinyl)phosphorochloridate
O II Ph0-P-CI I NH C02Me 30 Prepared according to Standard Procedure 3)
from phenyl dichlomphosphate (0.45 ml) 3.0 mmol), dry triethylamine (0.8
ml, 6.0 mmol), L-valine methyl ester hydrochloride salt SUBSTITUTE SHEET
(RULE 26) 



17 March 2003 WO 00/l8775 PCTlGB99/03207 77 (0.5 g, 3.0 mmol) and dry DCM
(60 ml total). The crude product was obtained as a clear, colourless oil
(0.922 g, >100 %). Sr (CDC13, 121 MHz) 8.99, 9.37 5 The product was
redissolved in dry THF (S ml) and used as a 0.184 g/ml solution.
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-[phenyl(methoxy-L-valinyl)phosphate [Cf 1686] P prepared according to
Standard Procedure 4, from (1S,4R)-4-(2-amino-6 20
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (0.2 g, 0.7
mmol), ~BuMgCI ( 1.0 M in THF: 1.4 ml, 1.4 mmol), phenyl(methoxy
valinyl)phosphorochloridate 15a (3.5 ml of 0.184 g/ml solution, 2.1 mmol)
and dry THF (5 ml). The reaction mixture was stirred for 16 hrs, after
which time a further 1.5 ml of the solution of 15a was added. The reaction
mixture was stirred for a fiuther 4 hrs. The crude residue was purified by
column 25 chromatography) using MeOH:DCM (5:95) as eluent, to give the
product as a clear) colourless oil, which solidified to a white foam after
trituration and coevaporation with diethyl ether (0.l61 g, 0.3 mmol) 41 %).
8p (CDC13, 121 MHz) 4.65, 4.74; 8H (CDC13, 300 MHz) 0.66 (m, 2H, CHi-cPr),
0.94 [m, 8H, CH=-cPr and CH(CH3)=], 1.71 (m, 1H, 6'H,), 2.06 [m, 1H,
CH(CH3)i], 2.81 (m, 1H, 30 6'Hb), 3.04 (m) 1H, CH-cPr), 3.18 (m, 1H, 4'H),
3.52 (m, 1H, CH-val), 3.70 (d, 3H, OCH3), 3.83 (m, 1H, NH-val), 4.22 (m,
2H, 5'H), 4.86 (bs, 2H, NH=), 5.56 (m) 1H) 1'H), 5.74 (bs, 1 H, NH-cPr))
5.93 (m, 1 H, 3'1~, 6.11 (m, 1 H, 2'H), 7.27 (m, SH) ArH)) 7.52 (d) 1H,
8H); 8c (CDCl3, 75 MHz) 6.37 (CHi-cPr), 16.36, 16.45 [CH(CH3)2], 22.65
(CH-cPr), SUBSTITUTE SHEET (RULE 26)  ~'''~ ~`C02Me   17 March 2003 WO
00I18775 PCT/GB99103207 ' 78 31.08, 31.16 [CH(CH3)z], 33.61 (6'C), 44.60,
44.70 (4'C), S 1.05, 51.10 (OCH3), 57.?8 (1'C), 58.96, 59.01 (CH-val),
67.90 (S'C)) 113.91 (SC), 119.03-119.13 (o-Ph), 123.80 (p Ph), 128.58
(m-Ph), 130.05, 130.14 (3'C), 134.47 (8C), 135.27, 135.39 (2'C), 149.66
149.84 (6C and ipso-Ph), 155.28 (4C), 158.96 (2C), 172.10, 172.19 (C=O);
m/z (FAB) 5 556.2428 (NI~i+, Cz6H3sN~OsP requires 556.2437).
Phenyl(metho~cy-L-leucinyl)phosphorocbloridate O II Ph0- P-CI I NH ~CO Me 2
is Prepared according to Standard Procedure 3, from phenyl
dichlorophosphate (0.41 ml, 2.8 mmol), dry triethylamine (0.77 ml, 5.5
mmol), L-leucine methyl ester hydrochloride salt (0.5 g, 2.8 mmol) and dry
DCM (60 ml total). The crude product was obtained as a 20 clear, pale
yellow oil (1.062 g, >100 %). 8p (CDCI3,121 MFiz) 9.33) 9.51 The product
was redissolved in dry THF (5 ml) and used as a 0.212 g/ml solution. 25 (1
S,4R4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol 



O-[phenyl(met6oxy-L-leuciny~phosphate [Cf 1718] ~~''~~`C02Me SUBSTITUTE
SHEET (RULE 26)    17 March 2003 WO 00/18775 79 Prepared according to
Standard Procedure 4, PCT/GB99/03207 from (15,4R)-4-(2-amino-6
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol 0.2 g, 0.7 mmol),
'BuMgCI ( 1.0 M in THF: 1.4 m1,1.4 mmol), phenyl (methoxy-L-leucinyl)
phosphoro- chloridate 16a (3.2 ml of 0.212 glml solution, 2.1 mmol) and dry
THF ( 10 ml). TLC (8 % MeOH in 5 CHCl3) showed the reaction to be complete
after 2 hrs. The crude residue was purified twice by column chromatography,
using MeOH: CHC13 (4:96) as eluent) to give the product as a clear,
colourless oil, which solidified to a white foam after trituration and
coevaporation with diethyl ether (0.211 g, 0.4 mmol, 53 %). Sp (CDC13, 121
MHz) 3.98, 4.06; sH (CDC13, 300 MHz) 0.64 (m) 2H, CHz-cPr), 0.89 [m, 10 8H,
CHz-cPr and CH(CH3~], 1.51 (m, 2H, CHz-leu), 1.69 [(m, 2H, CH(CH3)z and
6'H,], 2.80 (m, 1 H, ,6'Hb), 3.04 (m, 1H, CH-cPr), 3.16 (m, 1 H, 4'H), 3.67
(m, 1H, CH-leu), 3.69 (d, 3H, OCH3), 3.98 (m, l H) NH-leu), 4.19 (m, 2H,
5'H), 4.97 (bs, 2H, NH=)) 5.55 (m) 1H) 1'H), 5.91 (m, 1H, NH-cPr and 3'H))
6.09 (m) 1H, 2'H), 7.25 (m, 5H, ArH)) 7.5l (d) 1H, 8H); 8c (CDC13) 75 MHz)
6.37 (CHz-cPr)) 20.69, 20.82 (CH3-leu), 22.69 (CH-cPr)) 23.28, 15 23.41
[CH(CH3)z], 33.54 (6'C), 42.60-42.81 (CHz-leu), 44.59) 44.70 (4'C)) 51.19,
(OCH3)) 52.07, 52.16 (CH-leu)) 57.80 (1'C), 67.91, 67.98 (5'C), 113.88
(5C)) 118.99-119.14 (o Ph)) 123.80 (p-Ph), 128.S8 (m-Ph), 130.06, 130.14
(3'C), 134.53 (8C), 135.27, 135.34 (2'C), 149.68-149.76 (6C and ipso-Ph), 1
S5.28 (4C), 158.97 (2C), 173.12, 173.23 (C~O); m/z (FAB) 570.2610 (MH+,
Cz~H3~N~OsP requires 570.2594). 20 30
Phenyl(metho~cy-L-prolinyl)phosphorochloridate O II Ph0- P-CI I N Me02C
prepared according to Standard Procedure 3, from phenyl dichlorophosphate
(0.54 ml) 3.6 mmol), dry triethylamine ( 1.0 ml, 7.2 mmol), L-proline
methyl ester hydrochloride salt SUBSTITUTE SHEET (RULE 26)   17 March 2003
WO 00I18775 PCTIGB99103207 ' 80 (0.6 g, 3.6 mmol) and dry DCM (60 ml
total). The crude product was obtained as a clear, colourless oil (1.24 g,
>100 %). 8p (CDCl3, 121 MHz) 9.02, 9.22 5 The product was redissolved in
dry THF (5 ml) and used as a 0.248 g/ml solution. (1
S,4R)-4-(Z-amino-6-cyclopropyiamino-9H-pu
rin-9-yl)-2-cyclopentene-1-methanol O-[phenyl(methoxy-Irprolinyl)phosphste
[Cf 1719] 0 Ph0 Me02C~ Prepared according to Standard Procedure 4, from (1
S,4R)-4-(2-amino-6 20
cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methanol (0.2 g, 0.7
mmol), $uMgCl (1.0 M in THF: 1.4 ml, 1.4 mmol)) phenyl(methoxy-L-prolinyl)
phosphorochloridate 17a (2.6 m1 of 0.248 glml solution, 2.1 mmol) and dry
THF ( 10 ml). TLC (8 % MeOH in CHC13) showed the reaction to be complete
after 20 hrs. The crude residue was purified twice by column
chromatography, using MeOH: CHCIj (4:96) as eluent, to give the 



25 product as a clear, colourless oil, which solidified to a white foam
after trituration and coevaporation with diethyl ether (0.168 g) 0.3 mmol,
44 %). 8p (CDC13, 121 MHz) 2.83, 2.90; 8H (CDC13, 300 MHz) 0.65 (m, 2H,
CH=-cPr)) 0.90 (m) 2H, CHs-cPr), 1.92 (m) 5H, CH=CH=-pro and 6'H,), 2.83
(m, 1H, 6'Hb), 3.04 (m, 1H, CHcPr), 3.17 (m, 1H, 4'H), 3.45 (m, 2H)
N-CH=-pro), 3.70 (d, 3H, OCH3), 4.13 (m, 1H) CH 30 pro), 4.30 (m, 2H, 5'H),
4.87 (bs, 2H, IVH=), 5.56 (m, 1H, 1'H), 5.73 (bs, 1H, NH-cPr), 5.91 (m, 1H,
3'H), 6.12 (m, 1H, 2'H), 7.27 (m, SH, ArH), 7.55 (d, 1H) 8H); 8~ (CDC13) 75
MHz) 6.42 (CHz-cPr), 22.62 (CH-cPr), 23.91, 24.02 (CHz-pro), 30.38, 30.49
(CH2-pro), 33.54 (6'C), 44.61, 44.72 (4'C), 46.89 (N-CH2), 51.07, 51.19
(OCH3), 57.71 ) 57.80 ( 1'C), SUBSTITUTE SHEET (RULE 2B)    17 March 2003
WO 00I18775 PCT/GB99/03207 81 58.84, 58.92 (CH-pro), 67.67, 67.75 (5'C),
113.87 (SC), 118.90-119.22 (o-Ph), 123.64, 123.73 (p-Ph), 128.55, 128.59
(m-Ph), 130.00 (3'C), 134.A6 (8C), 135.42, 135.63 (2'C), 149.81, 149.90 (6C
and ipso-Ph), 155.20 (4C), 158.87 (2C), 172.72, 173.23 (C=0); ~/z (FAB)
554.2283 (Mii~, Cz6H33N7O5P requires S54.2281). 5
Phenyl(dibenzyloxy-L-aspartinyl)phosphorochloridate O Ph0- P-CI I NH C02Bn
C02Bn Prepared according to Standard Procedure 3, from phenyl
dichlorophosphate (0.45 ml, 3.0 mmol), dry triethylamine (0.8 ml) 6.0
mmol)) L-aspartate dibenzyl ester p-toluene sulfonate salt (1.46 g, 3.0
mmoI) and dry DCM (60 ml total). The crude product was 20 obtained as a
clear, yellow oil (0.8024 g, 55 %). 8P (CDCI3, i21 MHz) 9.43, 9.58 The
product was redissolved in dry THF (5 ml) and used as a 0.16 glml solution.
25
(1S,4R4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l p-(phenyl(dibenzylo~ry-L-aspartinyl)phosphate [Cf 172U] P Ph0 ~''~
~`COzBn C028n SUBSTITUTE SHEET (RULE 26)    17 March 2003 82 Prepared
according to Standard Procedure 4, from
(15,4R)-4-(2-amino-6cyclopropylamino-9H-purin-9-y1)-2-cyclopentene-1-methan
ol (0.157 g, 0.55 mmol), `BuMgCI (1.0 M in THF: 1.1 ml, 1.1 mmol),
phenyl(dibenzyloxy-1-aspartinyl) phosphorochloridate 18a (5.0 ml of 0.16
glml solution) 1.6 mmol) and dry THF (10 ml). 5 TLC (8 % MeOH in CHCl3)
showed the reaction to be complete after 1.5 hrs. The crude residue was
purified twice by column chromatography, using MeOH: CHC13 (3:97) as
eluent) to give the product as a clear, colourless oil) which solidified to
an off white foam after trituration and coevaporation with diethyl ether
(0.284 g, 0.4 mmol, 70 %). 8p (CDCl3, 121 MHz) 3.68, 4.24; 8A (CDCl3, 300
MHz) 0.b3 (m, 2H, CHZ-cPr), 0.83 (m) 10 2H, CH2-cPr), 1.63 (m, IH, 6'H8),
2.71 (m) 1H, 6'Hb), 3.06 {m, 2H, CH-cPr and 4'H), 4.14 (m, 2H, CH-asp,
NH-asp), 4.34 (m, 2H) 5'H), 4.98 (bs, 2H, NHZ), 5.0G (d, ZH, OCH=Ph), 5.13
(d, 2H) OCHl,Ph), 5.53 (m, IH) 1'H), 5.88 (m, ZH, NH-cPr and 3'H), 6.01 (m)
1H) 2'H), 7.25 (m, 15H) ArH), 7.49 (d, 1H, SH); Sc (CDCl3, 75 MHz) 6.35
(CHZ-cPr)) 22.64 (CH-cPr)) 33.40 (6'C), 37.44) 37.60 (CH2-asp), 44.50,
44.57 (4'C), 50.20, 50.3 (CH-asp)) I5 57.79 (I'C), 65.77 {OCHzPh), 66.65
(OCH2Ph), 67.86, 68.00 {5'C), 113.8S (5C), 119.09119.34 (o-Ph), 123.92 (p
Ph)) 127.34-127.5S (m-Ph and ~nlp-Bn), 128.61 (o Bn)) 130.06 (3'C), 134.00
(ipso-Bn), 134.03 (ipso-Bn), I34.61 (8C), 135.23) I35.27 (2'C))
149,47149.9I (6C and ipso-Ph), 155.28 {4C), 158.95 (2C), I69.22, 169.43)
170.00, 170.29 (C---O). ZO
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl (2-methylpropyl)oxy-L-alaninyl phosphate) CF1672 This was
prepared by Standard Procedure 4. 70% yield. 8P 3.87, 3.91. 



25 8H 0.64 {2H) m, CHeHb, CHe~Hb~ cyclopropyl)) 0.92 (8H) m, CHBHb, CHa~Hb~
cyclopropyl) CH(CH3)Z ), 1.42 (3H, m, CH3 alaninyl), 1.71 (1H, m, 6'-HaHb),
1.92 (1H, m) CH~(CH3)2), 2.81 ( 1H, m, 6'-HeHb), 3.03 ( 1H, m, CH
cyclopropyl), 3.19 ( 1H, m, 4'-H), 3.87 (3H, m, CH alaninyl, CH 2CH(CH3)Z),
4.09 (1H, m, NH alaninyl), 4.20 (2H, m, 5'-H), 4.9x (2H, br s) N'H2), 5.53
(1H) br m, 1'-l~, 5.80 (iH, br s, NH-cyclopropyl), 5.92 (1H, m) 3 =H), 6.12
30 (1H, m) 2'-H), 7.31 (5H, m, Ph-H), 7.48 (1H, br d, 8H) 8~ 5.45
(CHZ-cyclopropyl x 2), 17.01 (CH(CH3)2), 19.23, 19.29 (Me alaninyl), 21.74
(CHcyclopropyl), 2S.72 (CH(CH3)2), 32.58, 32.64 (6'-C), 43.66, 43.76
(4'-C), 48.35 (CH alaninyl), 56.90 (1'-C), b6.88, 66.96, 67.03 (5'-C),
69.57, 69.60 (CH2CH(CH;)2)) I18.17, AMENDED SHEET   17 March 2003 83
118.20, 118.24, 118.27 (o-Ph, 5-C), 122.94 (p-Ph), 127.70 (m-Ph), 129.19,
129.24 (3'-C)) 134.35, 134.45 (8-C, 2'-C), 148.81, 148.72 (i-Ph), 149.62)
149.76 (6-C), 154.34 (4-C), 158.91, 158.96 (2-C)) 171.68, 171.58 (C(O)
alaninyl). MS mle 570.2505 (M+, C2~H36N705P requires 570.2515). 5 HPLC tR
33.11 min (0% CH3CN (0 min), 80% CH3CN {35 min), 80% CH3CN (45 min), 0%
CH3CN (55 min)).
(1S,4R)-4-(2-amino-6-cyclopropylanuno-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl (2,2-dimethylpropyl)oxy-L-alaninyl phosphate) CF1673 10 This
was prepared by Standard Procedure 4. 94% yield. &p 3.88, 3.94. sH 0.61
(2H) m, CH,Hb, CHa~Hh~ cyclopropyl), 0.85 (2H, br m, CH,Hb, CH,~Hb
cyclopropyl), 0.91 (9H, s, C(CH3)3 ), 1.41 (3H, m, CH3 alaninyl)) l.70 (1H,
m, 6'-HaHb), 2.78 (1H, m, 6'-H,Hb), 3.03 (1H, m, CH cyclopropyl)) 3.18 (IH,
m, 4'-H)) 3.81 (3H, m, CH 15 alaniriyl, CHZCH(CH3)Z), 4.09 (1H, m, NH
alaninyl), 4.20 (2H, m, 5'-H), 4.97 (2H; br s, NH2), 5.52 (1H) br m, 1'-H),
5.86 (1H, br s, NH-cyclopropyl, 3'-H), 6.08 (IH, m) 2'-H), 7.25 (SH, m)
Ph-H), 7.48 (1H, br d, 8H), 8~ ?.89 (CHZ-cyclopropyl x 2), 21.74, 21.77 (Me
alaninyl), 26.81 (C(CH3)3), 24.21 (CHcyclopropyl), 31.90 (C(CH3)3), 35.06
(6'-C)) 46.10, 46,20 (4'-C), 50.79, 50.83 (CH 20 alaninyl), 59.42 (1'-C),
66.35 (5'-C), .69.34, 69.41, 69.49 (CHZC(CH3)3), 116.41 (5-C)) 120.62,
120.66, 120.68, 120.72 (o-Ph)) 125.39 (p-Ph), 130.15 (m-Ph), 131.61, 131.65
(3'C), 136.82, 136.90 (8-C, 2'-C), 151.16) 15l.25 (6-C, i-Ph), 156.78
(4-C), I58.91, 160.44 (2-C)) 174.09) l74.20 (C(O) alaninyl). ES+ m/e
584.2640 (MH'~, C~H39N~OsP requires 584.2672). 25 HPLC tR 34.97 min (0%
CH3CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45 min), 0% CH3CN (55 min)).
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl (3-methylbuty~l)oxy-L-alaninyl phosphate) CF1674 30 , This
was prepared by Standard Procedure 4. 47% yield. 8P 3.87) 3.s9: sH 0.57
(2H, m, CH,Hb) CHe~Hb~ cyclopropyl)) 0.80 (8H, m, CHaHb, CH,~Hb~
cyclopropyl, CH(CH3)z ), 1.30 (3H, m) CH; alaninyl), 1.42 (2H, m, OCH2CH2),
1.62 (2H, m, 6'-H,Hb, AMENDED SHEET   84 17 March 2003 CH(CH3)2), 2.70 (1H,
m, 6'-HaHb)) 2.92 (1H, br s, CH cyclopropyl), 3.07 (1H, m, 4'-H), 3.88 (3H,
m, CH alaninyl, OCH2CH2), 4.07 (3H, m) NH alaninyI, 5'-H), 4.91 (2H, br s,
NH2), 5.48 (1H, br m, 1'-H), 5.83 (2H, br s, NH-cyclopropyl, 3'-H), 6.03
(1H, m, 2'-H), 7.18 (SH, m, Ph-H), 7.42 (1H, br d) 8H). 5 8~ 7.81
(CHZ-cyclopropyl x 2), 21.49, 21.56 (Me alaninyl), 22.79, 22.83 {CH(CH3)z),
24.10 (CH(CH3)Z), 25.38 {CH-cyclopropyl)) 34.91, 34.99 (OCHZCH2), 37.54
(6'-C), 46.01, 46.11 (4'-C), 50.70 (CH alaninyl)) S9.25, 59.29 (1'-C))
64.63, b4.66 (OCH3CH2), 69.22, 69.30, 69.3 8 (5'-C)) 116.17 (5-C)) 120.53,
120.55, 120.59, 120.61 (o-Ph), 125.28 (~-Ph), 130.05 (m-Ph), 131.54) 131.60
(3'-C), 135.96 (8-C), 136.70, 136.81 (2'-C), 151.09, 151.17 10 (6-C, i-Ph),
1 S6.68 (4-C), 160.34 (2-C)) 173.94) 174.05 (C(O) alaninyl). ES+ mle
584.2664 (IvHi~, C28H39N~OsP requires 584. 2672). HPLC rR 38.51 min (0%
CH3CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45 min)) 0% CH3CN (55 min)).
15
(1S,AR)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl (cycloheptanyl)oxy-L-alaninyl phosphate) CF1752 This was
prepared by Standard Procedurc 4. 41!o yield. Sp 3.96, 3.98. SH 0.68 (2H)
m, CH,Hb) CH$~Hb~ cyclopropyl), 0.99 {2H) m, CH,Hb, CH,~Hb~ cyclopropyl),
20 1.36 (5H, m, CH3 alaninyl, 5"-H,Hb, 6"-H,Hb)) l.80 (11H, m, 6'-H,Hb,
2"-H, 3"-H, 4"-H, 7"-H, 5"-HeHb) 6"-H,Hb ), 2.80 (1H) m) 6'-H,Hy), 3.12
(1H, br s, CH cyclopropyl)) 3.22 (1H) m, 4'-H)) 3.97 (2H) m, CH alaninyl,
NH alaninyl)) 4.20 (2H) m, 5'-H), 4.95 ( 1H, m, O-CH)) 5.I8 (2H, br s,
NHZ), 5.57 {IH, br m, I'-H), 5.90 (1H, m, 3'-H), 6.12 (IH, m, 2'-H), 6.25
(1H, br s, NH cyclopropyl), 7.25 (5H, m, Ph-H), 7.51 (1H, br d, 8H). 25 8~
15.08 (CH2-cyclopropyl x 2), 28.76, 28.82 (Me alaninyl), 30.40, 30.44
(3"-C, 6"-C)) 24.10 (CH(CH3)2)) 31.57 (CH-cyclopropyl), 35.87 (4"-C) 5"-C),
41.26, 41.29, 41.31, 41.36 (6'-C), 42.24 (2"-C, 7"-C), 53.32, 53.42 (4'-C),
58.08 (CH alaninyl), 61.15 (1'-C), 66.62 (5'C)) 116.17 (5-C), 127.81,
127.85, 127.88 ) 127.91 (o-Ph)) 132.54 (p-Ph)) 137.32, 137.49 (m-Ph),
138.75 (3'-C), 143.21 (8-C), 144.13) 144.22 (2'-C), 158.40, 158.49 (b-C)
i-Ph), 30 164.42 (4-C), 167.41 (2-C), 180.47, 180.51, 180.59 (C(O)
alaninyl). ES+ m/e 632.2719 (M[Na]+) C3~N~OSNaP requires 632.2726). HPLC tR
41.92 min (0% CH3CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45 min), 0% CH;
CN (55 min)). AMENDED SHEET  
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(1S,4R)-4-(2-amino-ti-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-meth
anol O-(phenyl diethoxy-L-aspartyl phosphate) CF1714 This was prepared by
Standard Procedure 4. 54% yield. 5 SP 3.76, 4.19. 8H 0.62 (2H) m, CH,Hb)
CHa.Hb~ cyclopropyl), 0.88 (2H, m, CHeHb, CH$~Hb~ cyclopropyl), 1.25 (6H,
m, CH3-CHZ-O aspartyl x 2), 1.68 (1H, m) 6'-HeHb), 2.75 (2H, m, -(CO)-CHaHb
aspartyl) 6'-H,Hb), 2.97 (2H) m) CH cyclopropyl, -(CO)-CH,Hb aspartyl),
3.16 (1H) m, 4'H), 4.15 (8H, m, CH aspartyl, CH2-O aspartyl x 2, NH
aspartyl, 5'-H), 4.90 (2H, br s, 10 NH2)) S.52 (1H) br m) 1'-H), 5.80 (1H,
br s, NH-cyclopropyl), 5.90 (1H, m, 3'-H), 6.08 (1H) m, 2'-H), 7.21 (5H, m,
Ph-H)) 7.48 (1H, br d, 8H). s~ 8.65 (CH2-cyclopropyl x 2)) 15.31 (CH3-CHZ-O
aspartyl x 2), 24.92 (CH-cyclopropyl), 3S.72 ((CO)-CHZ aspariyl), 39.74,
39.91 (6'-C), 46.82, 46.90 (4'-C), 52.41, 52.47 (CH aspartyl)) 60.11
(1'-C), 62.22 (CH3-C132-O(CO)CH2 aspartyl), 63.Z5 (CH3-CH2-O(CO)CH 15
aspartyl), 70.14, 70.27, 70.3S (5'-C), 116.12 (5-C), 121.33, 121.40,
121.49) 121.55 (o-Ph), 126.15 (p-Ph), 130.86 (m-Ph), 132.36 (3'-C), 136.90
(8-C), 137.54 (2'-C), 151.81, 151.85 (6-C) i-Ph), 157.39 (4-C), 161.01
(2-C), 171.67, 171.81 (C(O)CH2 aspartyl), 172.38, 172.48, 172.52, 172.62
(C(O) aspartyl). FrS+ mle 614.2393 (Nlli~, CZ8H3~N~07P requires 614.2492).
20 HPLC tR 30.37 min (0% CH3CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45
min), 0% CH3CN (55 min)).
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl methoxy-L-methionyl phosphate) CF171S 25 This was prepared by
Standard Procedure 4. 49% yield. 8P 3.90, 4.03. 8n 0.61 (2H, m, CHaHb,
CHe~Hb~ cyclopropyl), 0.86 (2H, m, CH,Hb, CH.,~Hb~ cyclopropyl), 1.71 (1H,
m, CH-CHaCHb methioninyl), 1.90 (1H, m, CH-CHaCHb methioninyl), 2.01 (3H,
d, CH3-S-) ) 2.30 ( 1 H, m, 6'-HaHb), 2.47 (2H, m, 5'-CH2), 2.7 8 ( 1 H) m,
6'-HaHb), 2.97 30 ( 1 H, br m, CH cycl opropyl ), 3.14 ( 1 H) m, 4'-H),
3.70 (3H) d, CH3-O-), 3.80 ( 1 H, m, CtT methioninyl) 4.17 (3H, m, NH
methioninyl, 5'-H), 4.89 (2H, br s, NHZ), S.49 (1H, m) 1' H), 5.80 ( 1 H,
br s, I~TH-cycl opropyl), 5.90 ( 1 H, m, 3'-H), 6.0 8 ( 1 H, m, 2'-H), 7.24
(SH, m, Ph-H), 7.43 (1H, br d, 8H). AMENDED SHEET   86 17 March 2003 b~
6.52 (CH2-cyclopropyl x 2)) 14.42, 14.47 (CH3-S-), 22.81 (CH-cyclopropyl),
28.63, 28.78 (S-CHZ), 32.62, 32.73, 32.81 (CH-CHZ- methioninyl), 33.65
(6'-C), 44.73, 44.83 (4'C), 51.67 (CH methioninyl), 57.99 (1'-C), 68.13)
68.20, 68.27 (5'-C), 114.03 (5-C), 119.I5, 119.22, 119.24, 119.30 (o-Ph),
124.05) 124.10 (p-Ph), 128.80 (ni-Ph), 130.26, 130.30 (3' 5 C), 134.72
(8-C), 135.42, 13S.47 (2'-C), 149.76, 149.80, 149.84, 149.89 (i-Ph), 150.08
(6 C), l55.38 (4-C), 159.06 (2-C), 172.25, 172.28) 172.32, 172.36 (C(O)).
ES+ m/e 588.2053 ()V~i~) C~H34N~OSPS requires 588.2080). - ' HPLC tR 29.64
min (0% CH3CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45 min), 0% CH3CN (55
min)). 10
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl methoxy-L-tryptophanyl phosphate) CF1750 This was prepared by
Standard Procedure 4. 70% yield. &~ 3.88, 4.01. 15 8H 0.68 (2H) m, CH,Hb,
CH,~Hb~ cyclopropyl), 0.92 (2H) m, CH,Hb, CH,~Hb~ cyclopropyl), 1.53 (1H,
m, 6'-H,Hb), 2.68 (1H, m, 6'-H,Hb), 2.99 (2H, br m, CH cyclopropyl, 4''-H),
3.22 (2H) m, CH2-Trp), 3 .66 (3H) d, CH3-O-), 3.93 (3H) m, NH Tip ) 5'-H),
4.35 ( 1 H, m, CH Trp), 4.94 (2H, br s, NH2), 5.49 ( 1H, m, 1'-H)) 5.87
(2H, m, NH-cyclopmpyl, 3'-H), 5.9? (1H, m, 2'-H), 7.01 (1H) m, 6"-H), 7.26
(7H, m, Ph H, 4"-H) 5"-H), 7.46 (1H, m, 7"-H), 20 7.52 (1H, m, 2"-H), 8.63
(1H, br d, 8H). ~ 7 . 81 (CHZ-cycl opropyl x 2), 24.10 (CH-cycl opropyl ),
34.86, 34.91 (6'-C), 45. 81, 45.90, 46.00 (4'-C), 52. 97 (CH Trp), 59.24, 5
9.29 ( 1'-C), 69.14) 69.20 (5'-C), 109. 86) 110.11 (3 "C), 111.72 (7"-C),
118.91 (5-C), 119.95, 120.04 (4"-C, 5 "-C), 120.40, 120.47, 120.57, 120.63
(o-Ph), 122.49) 122.56 (6"-H), 123.70 (2"-C), 125.23, 125.29 (p Ph),
127.79, 



25 127.98 '(9"-C), 130.04 (m-Ph), 131.27 (3'-C), 136.08 (8-C), 136.50,
136.55, 136.76, 136.87 (2'-C) 8"-C)) 151.05, 151.14, 151.17, 151.26 (i-Ph,
6-C), 156.68 (4-C), 160.35 (2-C), 173.58, 173.66 (C(O)). ES+ mle 643.2432
()V>H~') C32H36N$OSP requires 643.2S46). HPLC tR 31.46 min (0% CH3CN (0
nvn), 80% CH3CN (35 min), 80% CH3CN (45 min), 30 D% CH3CN {55 min)).
(1S,4R)-4-{2-amino-b-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl methoxy-L-isoleucinyl phosphate) CF17~1 AMENDED SHEET   17
March 2003 87 This was prepared by Standard Procedure 4. 60% yield. ~ 4.48)
4.54. 8H 0.68 (2H, m, CHaHb, CHs~Hb~ cyclopropyl), 0.91 (8H) m, CHaHb,
CHe~Hb~ cyclopropyl, CH; x 2 isoleucinyl ), 1.15 (1H, m, CHeCHb
isoleucinyl), 1.45 (1H, m, CHeCHb 5 isoleucinyl), 1.7S (2H, m, 6'-HaHb,
CH3CH), 2.83 (1H, m, 6'-HeHb), 3.05 (1H, br m) CH cyclopropyl)) 3.19 (1H,
m, 4'-H), 3.62 (1H, m, NH isoleucinyl), 3.7l (3H, d) CH3-O-), 3.88 ( x H,
m, CH i soleucinyl), 4.21 (2H) m, 5'-H), 4.91 (2H, br s, NH2)) 5.55 { 1H,
m) 1'-H)) 5.81 (1H, br s, NH-cyclopropyl), 5.93 (1H, m, 3'-H)) 6.12 (1H, m)
2'-H), 7.28 (5H, m, Ph-H), 7.52 (1H) br d, 8H). 10 8~ 7.82 (CH2-cyclopropyl
x 2), 11.89 (CH3CH2), 15.72 (CH3CH)) 24.08 (CHcyclopropyl), 25.04, 25.13
(CH3CHZ), 34.99 (6'-C)) 39.49, 39.56, 39.64 (CHZCH), 46.04) 46.14 (4'-C),
S2.46, 52.50 (CH isoleucinyl), 59.24, 59.44, 59.54 (1'-C)) b9.34 (5'-C),
116.12 (5-C), 120.47, 120.53,120.58 (o-Ph), 125.27 (p-Ph), 130.03 (m-Ph),
131.50, 131.57 (3'-C)) 136.04 (8-C), 13b.84, 136.74 {2'-C), 151.10, 151.18,
151.27 (i-Ph, 6-C)) 156.69 (4 15 C), 161.06) 161.09, 161.35) 161.41 (2-C))
173.48, 173.53 (C{O)). ES+ m/e 570.2496 (MH+, C2~H3~N~OSP requires
570.2594). HP1.,C rR 32.83, 33.14 min (0% CH3CN (0 min), 80% CH3CN (35
min), 80% CH3CN (45 min), 0% CH3CN (55 min)). 20
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl dimethoxy-L-glutamyl phosphate) CF1749 This was prepared by
Standard Procedure 4. 38% yield. sp 3.99. SH 0.68 (2H) m, CHeHb, CHa~Hb~
cyclopropyl)) 0.91 (2H) m) CH$Hb) CHa~Hb~ cyclopropyl), 25 1.73 (1H, m,
6'-HeHb), 2.12 (1H, m, C(O)CH2CHeHb), 2.38 (2H, m, C(O)CH2), 2.82 (1H) m,
6'-HaHb)) 3.05 (1H, m, CH cyclopropyl), 3.18 (1H, m, 4'-H), 3.68 (3H, s)
MeOC(O)CHZ), 3.72 (3H, s, MeOC(O)CH), 3.85 (1H, m, NH glutyl), 4.10 (1H, m,
CH glutyl), 4.21 (2H, m, 5'-H), 4.95 (2H, br s, NH2), 5.57 (1H, br m,
1'-H), 5.88 (1H, br s, NHcyclopropyl), 5.95 (1H, m) 3'-H), 6.10 (1H, m)
2'-H), 7.25 (SH, m, Ph-H), 7.54 (1H, br s, 30 8H). 8~ 7.82 (CH2-cyclopropyl
x 2), 24.12 (CH-cyclopropyl), 29.66, 29.73 ) 29.88 (C(O)CH2CH2),
C(O)CH2CH2), 34.91 (6'-C), 46.02, 46.12 (4'-C), 52.19 (CH~OC(O)CH~CH2),
54.17, 54.28 (CH30C(O)CH2), 54.17 (CH glutyl), 59.31 (1'-C), AMENDED SHfET
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0S'69 88 00Z u~~eY~I L i   17 March 2003 89 HPLC tR 17.63, 18.50 min (0%
CH;CN (0 nun), 80% CH;CN (15 min), 80% CH;CN (25 min}, 0% CH3CN (35 min)).
(1:1.08 racemisation by HPLC)
(1S,4R)-4-(2.amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol 5 O-(phenyl (methoxy-a-butyl-L-glycinyl phosphate) CF1786 This was
prepared by Standard Procedure 4. 51% yield*. SP 4.10) 4.16. bH 0.51 (2H,
m, CHaHb, CHB~Hb~ cyclopropyl), 0.72 (5H, br m) CH,Hb) CH,~Hb cyclopropyl,
CH3-CH2)) 1.18 (4H, m, CH3-CH2-CH2-), 1.54 {3H, m, CHz-CHz-O , 6'10 HgHb))
2.73 (1H) m, 6'-H,Hb)) 2.93 (1H, m, 4'-H), 3.09 (1H) m, CH cyclopropyl))
3.52 (1H, m, CH glycinyl), 3.62 (3H, s, Me0)) 3.87 (1H) m, NH glycinyl))
4.12 (2H) m, 5'-H), 4.75 (2H, br s, NH2), 5.45 (1H, m, 1'-H), 5.79 (2H, br
s) NH-cyclopropyl, 3'-H)) 6.00 (1H) m, 2'-H), 7.20 (SH, m, Ph-H), 7.42 (1H,
br d) 8H). 8~ 7.76 (CH2-cyclopropyl x 2)) 14.23 (CH3CH2), 22.56 (CH3CH2),
24.14 (CH15 cyclopropyl), 27.43, 27.50 (CH3CH2CH2), 34.50, 34.58 (CHZCH20),
35.0I (6'-C), 46.02, 46.12 (4'-C), 52.66, 52.68 (CH30), 54.87, 54.94
(1'-C), 59.20 (CH-ala), 69.30, 69.37 (5'C), 115.18 (5-C), 120.29, 120.42)
120.50, I20.57 (o-Ph), 125.21 (p-Ph), 130.00 (m-Ph), 131.51) 131.54 (3'-C),
l35.86 (8-C), 136.71) 136.76 (2'-C), 151.12, 151.I6) 151.20, 151.25 (6-C)
i-Ph), 156.73 (4-C),160.49, 160.96 (2-C), 174.19,174.26 (C(O) glycinyl). 20
ES+ mle 592.2428 (M[NaJ+, C2~H36I~T~OSNaP requires 592.2413). HPLC rR
18.34, 18.41, min and 16.64 min (6:1) (0% CH3CN (0 min)) 80% CH3CN (35
min), 80% CH3CN (45 min), 0% CH3CN (55 min)). * Note: compound isolated as
6:1 (S:R) stereoisomeric mixture at the amino acid residue acarbon.
Additional resonances in the 31P NMR spectra are noted at 4.35 and 5.18, 25
corresponding to the minor configuration (R) amino acid residue containing
diastereoisomers.
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-y1)-2-cyclopentene-1-metha
nol O-(phenyl (methoxy-a-propyl-L-glycinyl phosphate) CF1785 30 This was
prepared by Standard Procedure 4. 50% yield. 8p 4.14) 4.21. SH 0.62 (2H, m;
CHeHb, CHa~Hb~ cyclopropyl), 0.86 (5H, br m, CHeHb, CHa~Hb~ cvclopropyl)
CH3-CH2), 1.32 (2H, m, CH3-CH2-). 1.63 (3H, m, CH;-CHz. 6'-Hue), 2.79
AMENDED SHEET   90 17 March 2003 (1H, m, 6'-HaHb), 3.03 (1H, rn, 4'-H),
3.18 (1H, m, CH cyclopropyl), 3.71 (3H, d, J 3.0, Me0), 3.97 ( 1 H, m, CH
glycinyl), 4.15 (3H, m, 5'-H, NH glycinyl), 5.09 (2H, br s, NH2), 5.55 ( 1
H, m ) 1'-H), 5.90 ( 1 H) m, 3'-H), 6.08 (2H, m, 2'-H) NH cyclopropyl ),
7.23 {5H, m, , Ph-H), 7.52 (1H) br d, 8H). 5 8~ 7.55 (CHz-cyclopropyl x 2))
13.98 (CH3CH2), 18.62, 18.70 (CH3CH2), 24.15 (CH cyclopropyl), 35.00
(6'-C)) 36.89, 36.96 (CH2CH20), 46.02, 46.12 (4'-C), 52.68 (CH30), 54.70,
54.77 (1'-C), 59.21 (CH-ala), 69.3l, 69.38 (5'-C), 115.24 (5-C), 120.45
120.51) 120.57 (o-Ph), 125.22 (p-Ph)) 130.01 (m-Ph), 131.54 (3'-C), 135.89
(8-C), 136.72, 136.78 (2'-C), 151.11, 151.16, 151.20, 151.25 (6-C, i-Ph),
156.72 (4-C), 160.45) 160.95 (2-C), 10 174.18, 174.25 (C(O) alaninyl). ES+
m/e 578.2259 (M(Na]~, CZ6H~.N~OSNaP requires 578.2257). HPLC rR 17.57 min
(0% CH3CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45 min), 0%a CH3CN (55
min)). 15
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-I-metha
nol O-((p-(2",2"-dimethoxypropionic acid methyl
ester)-phenyl)methoxy-L-alaninyl phosphate) CF1671 This was prepared by
Standard Procedure 4. 24 % yield. SP 3.72, 3.84. 20 SH 0.56 (2H, m, CHaHb,
CHe~Hb~ cyclopropyl), 0.79 (2H) m, CHeHb, CH,~Hb~ cyclopropyl), I.30 (3H,
m) CH3 alaninyl), 1.63 (1H, m) 6'-HaHb), 2.70 (1H, m) 6=HBHb), 2.95 (1H, br
s, 4'-H), 3.07 (3H) m, CH cyclopropyl, Ph-CH2-), 3.26 (6H, s, (OMe)Z)) 3.52
(3H) s, C(OMe)ZCOOMe), 3.6I (3H, s, COOMe alaninyl), 3.84 -I4.08 (4H, m, CH
alaninyl, NH alaninyl, 5'-H), 4.99 (2H, br s, NHz), 5.46 (1H, br m) 1'-H))
5.81 ~(1H, br s) 3'-H)) 6.02 (2H, 25 m, 3'-H, NH-cyclopropyl), 6.02 (1H, m,
2'-H), 7.02 (4H, m, Ph-H), 7.4S (1H, br d) 8H). 8~ 7.?7 (CHZ-cyclopropyl x
2), 21.37 (Me alaninyl)) 24.01 (CH-cyclopropyl), 34.89 (6'-C), 39.55
(Ph-CH2), 45.97, 46.09 (4'-C), 50.53 ((Me0)z, CH300 alaninyl), 52.65 



(C(OMe)2COOMe), 59.28 (1'-C), 69.29 (5'-C), 103.27 (C(OMe)2 ), 120.31 )
120.38 (o-Ph), 122.94 (p-Ph), 131.35 (m-Ph), 131.39 (3'-C), 136.79 (8-C,
2'-C), 150.14) 150.05 (i-Ph, 6 30 C), 152.12 (4-C), 160.24 (2-C)) 1 b9.08
(C(OMe)2COOMe), 174.36) 174.46 (C(O) alaninyl). ES+ mle 69b.2531 ([M]+,
C3~oN~O~NaP requires 696.2523). AMENDED SHEET   17 March 2003 91 HPLC tR
29.02 min (0% CH;CN (0 min), 80% CH3CN (35 min), 80% CH3CN (45 min), 0%
CH3CN (55 min)).
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol 5 O-((p-methoxyphenyl)methoxy-L-alaninyl phosphate) CF1815 This was
prepared by Standard Procedure 4. 23% yield. ~ 4.23, 4.28. SH 0.72 (2H) m)
CH,Hb, CH,~Hb~ cyclopropyl), 1.0 (2H, m, CH,Hb, CH,.Hb~ cyclopropyl), 1.48
(3H, m, CH3 alaninyl), 1.82 (1H, m, 6'-H,Hb), 2.80 (1H, m, 6'-H,Hb), 3.11
(1H, br s, 10 4'-H)) 3.25 (1H, m, CH cyclopropyl)) 3.67 (1H, m) NH
alaninyl), 3.77 (3H, s, COOMe alaninyl)) 3.89 (3H, s, Me0-Ar)) 4.l4 (1H) m,
CH alaninyl), 4.30 (2H, m, 5'-H), 4.94 (2H, br s, NH2)) 5.65 ( 1 H) br m,
1'-H), 5.83 ( 1 H, br s, NH-cycl opropyl), 6.00 ( 1 H, m ) 3 =H), 6.17 (1H,
m, 2'-H), 6.92 (2H, m) m-Ar), 7.23 (2H, m, o-Ar), 7.63 (1H, s, 8H). 8c 7.81
(CH2-cyclopropyl x 2), 21.46, 21.52 (Me alaninyl), 24.00 (CH-cyclopropyl),
34.96 15 (6'-C), 46.04, 46.14 (4'-C), 50.64 (CH300 alaninyl), 52.89
(CH-alaninyl), S6.02 (CH30 Ar)) 59.28 ( I'-C), 69.30 (5'-C)) 1 l4.98 (m-Ph,
5-C), 121.42) 121.46, 121.52 (o-Ph)) 131.52, 131.56 (3'-C)) 135.98) (2'-C),
136.76, 136.87 (i-Ph),144.61 (8-C), 156.71 (4-C)) I57.01 (pAr)) 161.40)
I60.99 (2-C), 174.39, 174.50 (C(O) alaninyl). HPLC tR 16.28 (0% CH3CN (0
min), 80% CH3CN (15 min), 80% CH3CN (25 min)) 0% 20 CH3CN (35 min)).
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-((p-propoxyphenyl)methoxy-L-alaninyl phosphate) CF1816 This was
prepared by Standard Procedure 4. 56% yield. 25 8P 4.33, 4.4l. 8H 0.62 (2H,
m, CH,Hb, CHa~Hb~ cyclopropyl), 0.82 (2H, m, CH,Hb, CH,.Hb~ cyclopropyl),
1.03 (3H, t, J 6.0, CH3-CHZ ), 1.39 (3H, m, CH3 alaninyl), 1.66 (1H, m,
6'-HeHb), 1.80 (2H, h, J 6.0, CH3-CHI), 2.?9 (1H) m, 6'-H,Hb)) 3.01 (1H, br
s) 4'-H), 3.12 (1H) m, CH cyclopropyl)) 3.72 (3H, s) COOMe alaninyl), 3.89
(2H, t, J 6.0, CHZ-O), 4.04 (2H, m, CH 30 alaninyl, NH alaninyl), 4.17 (2H,
m, 5'-H), 5.10 (2H, br s, NH2)) 5.52 (1H, br m, 1'-H), 5.51 (1H) br s,
NH-cyclopropyl), 5.89 (1H, m, 3'-H), 6.04 (1H, m, 2'-H), 6.81 (2H) m, mAr),
7.l1 (2H, m, o-Ar), 7.5I (1H, s) 8H). AMENDED SHEET   17 March 2003 WO
00/18775 PCT/GB99/03207 92 8c 7.77 (CH2-cyclopropyl x 2),10.91 (CH3-CHZ),
21.39, 21.46 (Me alaninyl), 22.97 (CH3 CH2), 24.14 (CH-cyclopmpyl), 34.96
(6'-C), 46.02, 46.13 (4'-C), S0.57, 50.65 (CH300 alaninyl), 52.85, 52.87
(CH-alaninyl), 53.89 n, 59.25 (1'-C), 69.16, 69.24, 69.33 (5'-C)) 70.30
(CH=-O), 115.24, 115.26 (5-C), 115.57 (m-Ph), 121.37, 121.40, 121.43,
121.46 (o 5 Ph), 131.51, 131.57 (3'-C), 135.93, (2'-C), 136.77, 136.85
(i-Ph)) 144.47, 144.55 (8-C), 156.54, 156.73 (4-C),160.45 (p-Ar),160.91
(2-C),174.48, 174.59 (C(O) alaninyl). HPLC tR mtn (0% CH3CN (0 mm), 80%
CH3CN (15 min), 80% CH3CN (25 mtn)) 0% CH3CN (35 min)). 10
(1S,4R4-(2-amino-6-cyclopropylamino-9A-purin-9-y1)-2-cyclopentene-1-metbano
l O-[4-bydroxyacetopbenone(metbory-L-alaninyn]-pbospboramldate Cf 1794 This
was prepared by Standard procedure 4. The crude residue was purified twice
by column chromatography, using MeOH:CHC13 (3%:97) and MeOH:EtOAc (5:95) as
eluent, to give the product as a white foam ( 30 mg,17 mmol) 15 %). 15 8P
3.496. 8H 0.66 (m,2H,CH2-cPr), 0.85 (m,2H,CH2-cPr)) 1.33 (m, 3H, CH3-CH),
1.7 (m) 1H, H'6), 2.53 (s, 3H, CH3-COPh), 2.8 (m, 1H, H'6), 2.9 (m, iH,
CH-cPr), 3.1 (m, 1H, H'4), 3.6 (s, 3H, C'li3-O)) 3.9 (m, 1H, CH3-CH), 4.1
(m) 2H) H'S), 4.9 (m, 2H, NH2), 5.5 (m, 1H,H'1), 5.85 (m, 1H, H'3), 6.1 (
m) 2H, H'2,NHcPr) 7.2 (dd, 2H, o-Ar), 7.5 (m) 1H, H8), 7.8 (dd, 20 2H,
p-Ar) So 6.371 (CH2cPr), 20 (CH-CH3aa), 21.671 (NHCH3), 25 (CH3C0), 33.458
(C'~, 44.55 (C'4),49.5 (CHaa)) 51.4 (OCH3)) 57.9 (C'1)) 67.9 (C'S)) 113.787
(C5), 120 (o-Ar), 122.2,2 (p-Ar), 128.743 (m-Ar)) 130 (C'3)) 134.53 (C'2))
135.31 (C8)) 150.31 (i-Ar), 155.18 (C~) 156.342 (C2),158.8 (C4),173.004
(COOCH3),198 (CO-Ar). 25 HPLC tr: 15.976 min (0% CH3CN (0 min), 80% CH3CN (
15 min), 80% CH3CN (25 mitt), 0% CH3CN (35 min)).
(1S,4R4-(2-amino-6-cyclopropylamino-9Ii-purin-9-yl)-2-cyclopentene-1-methan
ol O-[4n-batylpbenyl-(metbory-L-alaninyl)]-phosphate Cf 1795 30 The crude
residue was purified twice by column chromatography, using MeOH:CHC13
(3%:97) and MeOH:CH=CIA (5:95) as eluent, to give the product as a white
foam ( 15 mg) 0.025 mmol, 4 %)) 



8p 3.93-4.00. SUBSTITUTE SHEET (RULE 26)   17 March 2003 WO 00/18775 93
PCT/GB99l03207 8H 0.66 (m,2H,CH2-cPr)) 0.85 (m,2H,CH2-cPr), 1.1 (m,3H,
CH3-CH2)) 1.2 (m,4H) CHZCH2), 1.33 (m, 3H, CH3-CH),1.7 (m,1H, H'6), 2.5 (m,
2H, CH2-Ar), 2.8 (m, 1H, H'6), 2.9 (m, 1H, CH-cPr), 3.1 (m,1H, H'4), 3.6
(s, 3H, CH3-O), 3.9 (m, 1H, CH3-CH), 4.1 (m, 2H, H'S), 4.9 (m, 2H, IVH2),
5.5 (m, 1 H,H'1 )) 5.85 (m, 1 H, H'3), 6.1 ( m, 2H, H'2,NHcPr)) 7.2 5 (dd,
2H) o-Ar), 7.5 (m,1H, H8), 7.8 (dd, 2H,p-Ar). 8C 6.371 (CH2cPr), 14.345
(CH3-CH=), 21.49 (CH-CH3aa)) 22.66 (CH2-CH3), 21.671 (NHCH3), 30.127
(CH2-CH2-CH2), 33.458 (C'6), 34.047.(CH2-Ar), 44.55 (C'4)) 49.5 ' (CHaa),
51.4 (OCH3)) 57.9 (C'1)) 67.9 (C'S), 113.787 (C5), 120 (o-Ar), 122.22
(p-At), 128.743 (m-Ar), 130 (C'3)) 134.53 (C'2), 135.31 (C8),146.58 (i-Ar)
155.18 (C6)) 156.342 10 (C2),158.8 (C4),173.004 (COOCH3) HPLC tt: 19.591
min (0% CH3CN (0 min), 80% CH3CN (15 min), 80% CH3CN (25 min)) 0% CH3CN (35
min)). (1
S,4R)-4-(Z-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l 15 O-(pbenylpbenyl-(methory-L-alaninyl)]-phosphate Cf 1788 The crude
residue was purified three times by column chromatography, using MeOH:CHCl3
(3:97) and MeOH:CHIC12 (5:95) and MeOH:AcOEt (3:97) as eluent) to give the
product as a yellow foam ( 35 mg, 0.058 mmol) 8 %). Sp 3.94-3.96. 20 8H
0.66 (m,2H,CH2-cPr), 0.85 (m,2H,CH2-cPr), 1.33 (m) 3H, CH3-G'I~,1.7 (m) 1H)
H'6), 2.8 (m) 1H, H'6), 2.9 (m,1H, CH-cPr), 3.25 (m, 1H, H'4), 3.6 (s, 3H,
CH3-O)) 4.1 (m,1H, ~3~, 4.25 (m, 2H, H'S), 4.9 (m, ZH) h1f32), 5.5 (m,
1H,H'1), 5.85 (m, 1H, H'3), 6.15 m) 2H) H'2,NHcPr), 7.35 (m, 9H, Ar), 7.6
(m, 1H) H8). ~ 6.371 (CH2cPr), 21.49 (CH-CH3aa), 21.671 (NHCH3), 33.458
(C'6), 46.14 (C'4)) 25 50.671 (CHaa), 52.9 (OCH3), S9.9 (C'1), 65.9 (C'S),
115.787 (C5)) 120 (o-Ar)) 122.22 (pAr), l28.743 (m-Ar), 130 (C'3), 134.53
(C'2), 135.31 (C8), 145.25 (i-Ar)) l55.18 (C6)) 156.342 (C2),158.8
(C4),173.004 (COOCH3). HPLC tr: 19.147 min (0% CH3CN (0 min), 80% CH3CN (15
min), 80% CH3CN (25 min)) 0% CH3CN (35 min)). 30 SUBSTITUTE SHEET (RULE 26)
17 March 2003 WO 00/18775 PCTJGB99l03207 94 (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-(phenoxypbenyl-(metboxy-L-alaninyl)]-phosphate Cf 1787 The crude
residue was purified twice by column chromatography, using MeOH:CHC13
(3:97) and MeOH:CHzCIz (5:95) as eluent, to give the product as a yellow
foam ( 35 mg, 5 0.058 mmol, 8 %). ~ 4.212-4.184. SH 0.66 (m,2H,CH2-cPr),
0.85 (m,2H,CH2-cPr), 1.33 (m, 3H, CH3-CH), 1.7 (m, 1H, H'6); 2.8 (m) 1H,
H'6)) 2.9 (m) 1H, CH-cPr), 3.25 (m, 1H, H'4), 3.6 (s, 3H, CH3-O), 4.1 (m,
1H) ~3-~, 4.25 (m, 2H, H'S ), 4.9 (m, 2H) NH2), 5.5 (m, 1 H,H' 1 ), 5.85
(m, 1 H, H'3), b.15 10 m) 2H, H'2,NHcPr), 7.35 (m, 9H, Ar), 7.6 (m,1H, H8).
8~ 6.371 (CH2cPr), 21.49 (CH-CH3aa), 21.671 (NHCH3)) 33.4S8 (C'6), 46.14
(C'4), 50.671 (CHaa)) 52.9 (OCH3), 59.9 (C'1), 65.9 (C'S), 115.787 (C5),
120 (o-Ar), 122.22 (pArz), 128.743 (m-Ar), I30 (C'3), 134.53 (C'2), 135.31
(C8), 153.83 (i-Arz, m-Ar,)) 155.18 (C6),156.342 (C2),158.8 (C4),173.004
(COOCH3). 15 HPLC t,: 18.830 min (0% CH3CN (0 min), 80% CH~CN (15 min)) 80%
CH3CN (25 min), 0% CH3CN (35 min)). (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-y12-cyclopentene-1-methanol
O-[phenyl metbory-a,a-cyclopentylglycinyl] phosphate Cf1763 20 This was
prepared by Standard procedure 4 in 77% yield. 31p (CDC13) 3.02, 3.09 1H
(CDC13) 0.56-0.61 (2H,tn, CHz (cpro)), 0.81-0.89 (2H, m) CI-Iz
(cpm)),1.58-1.78 (SH, m, CCHzCHzCHz~zC~ ~d H6')) l.87-2.18 (4H, m)
CCHICHzCHzCHzC), 2.64-2.74 (1H) m) H6'), 2.83-3.09 (2H, m, CH(cpro), H4'),
3.60-3.62 (3H, s, OCH3(ala)), 4.04-4.19 (2H, 25 m, H5')) 5.20 (2H, bs,
NH=), 5.42-5.47 (IH, m, H1'), 5.77-5.83 (1H, m) H3')) 5.98-6.02 (1H, m,
H2'), 6.20 (NH(cpro)), 7.06-7.27 (SH, m, Ar), 7.42-7.48 (1H) s, H8). 



13C (CDC13) 8.02 (CHz(cpm)), 24.37, 24.41 (CCH=CHzCHzCHzC), 34.73 (C6'),
38.48, 38.68, 38.79, 38.87 (CCHzCHZCHzCH2C), 46.05, 46.15 (C4'), 52.99
(OCH3(ala)), 59.56, 59.60 (Cl'), 67.16 (C (aa), 69.28) 69.37 (C5'),114.76
(C5), 120.46,120.52 (o Ph),125.22 30 (p-Ph),130.04 (m-Ph),131.19 (C3'),
136.72 (C8),137.13,137.20 (C2'), 151.27,151.31, 151.36,151.40 (C6), 1 S5.56
(C4), 158.95 (C2), 17S.96, 176.00 (CO). SUBSTITUTE SHEET (RULE 26)   17
March 2003 WO 00/18775 PCTlGB99103207 95 (1
S,4R)-0-(2-amino-6-cyclopropylamino-9H-pu
rin-9-yl)-2-cyclopentene-1-methanol O-[phenyl
methoxy-a,a--cylohexylglycinyl] phosphate Cf1764 'This was prepared by
Standard procedure 4 in 15% yield. 3'P {CDC13) 2.89, 3.00 5 'H (CDC13) 0.74
(2H,m, CH2 (cpro)), 1.01-1.03 (2H, m, CHZ (cpro)), 1.29-2,23 (11H, m,
CCH2CHzCHzCHzCH2C, and H6'), 2.72-2.83 (1H, m, H6'), 3.17 (1H, bs,
CH(cpro)), 3.35 3.43 ( 1 H, m, H4' ), 3.69-3.70 (3H, s, OCH3(aa)),
4.16-4.29 (2H, m, HS' ), S.52-5.66 ( I H, m, H1'), S.79 (1H, bs, NH(cpro)))
5.85-3.90 (1H) m, H3'), 6.08-6.10 (1H, m, H2'), 7.15-7.35 {SH, m, Ar),
7.37-7.63 (1H) d, H8). 10 ~C (CDC13) 8.30 (CH2(cpro)), 21.49, 21.68, 21.84,
22.02) 22.11 (CCHz~H~CH CHZCH2C), 25.14, 25.47, 25.72 (CC_HzCH2CHZCHz~iZC
), 34.37, 34.S9 (C6'), 46.06, 46.16 (C4'), 52.75, 53.12 (OCH3(aa)), 59.95,
60.19 (Gl'), 69.22 (CS'), 120.41, 120.47 (o-Ph), 125.22 (p-Ph), 130.04
(m-Ph), 130.72, 130.82 (C3'), 137.41 (C8), 137.56 (C2'), 151.33, 151.43
(C6),175.37 (CO). 15 (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O -]phenyl metboxy-a.,a-cylopropylglycinyl] phosphate Cf1762 This was
prepared by Standard procedure 4 in 69% yield. 3'p (CDCl3) 3.84 20 'H
(CDC13) 0.68(2H,m, CH2 (cpro)), 0.90-0.92 (2H, m, CHZ (cpro)), 1.16-1.49
(4H, m) CC~C~C(aa))) 1.66-1.72 (1H, m, H6'), 2.72-2.8Z (1H, m, H6'),
3.08-3.15 (2H, m) CH(cpro), H4'), 3.61-3.63 (3H, d, OCH3(aa)), 4.24-4.26
(2H, m, HS'), 5.24 (2H, bs, NH2), 5.53 (1H, bs) H1'), 5.87(1H, m, H3'),
6.07 (1H, m, H2')) 6.42-6.45 (1H) bs, NH(cpm))) 7.15-7.3,5 (SH, m, Ar),
7.56-7.61 (1H, d, H8). 25 '3C (CDC13) 7.92 (CHZ(cpro)), 18.38 (CHZ (aa)))
35.20 (C6'), 52.88 (OCH3(aa)), 59.45 (C1'), 69.32 (CS'), 120.52 (o-Ph),
125.29 (p-Ph), 130.04 (m-Ph),137.03 (C2'), 151.13 (C6), 160.96, 160.98
(C2), 174.35 (CO).
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyciopentene-1-metha
nol 30 O-[p-(metho~cycarbonyl)phenyl methoxy-L-alaninyl] phosphate Cf1766
This was prepared by Standard procedure 4 in 37% yield. 3'P (CDC13) 3.54,
3.58 SUBSTITUTE SHEET (RULE 26)   17 Maxch 2003 WO 00J18775 PCT/GB99J03207
96 'H (CDC13) 0.66-0.69 (2H,m, CHZ (cpro)), 0.88-0.94 (2H, m, CH2 (cpro)),
1.38-1.43 (3H, t, CH3(ala)), 1.70-1.81 (1H, m, H6'), 2.76-2.89 (1H, m,
H6'), 3.07 (1H, m, CH(cpro)), 3.21 (IH, m, H4'), 3.71-3.73 (3H, d,
OCH3(ala)), 3.94 (3H, s, COOCH3), 3.98-4.12 (1H, m, CH(ala)), 4.20-4.31
(2H, m, HS'), 5.19 (2H, bs, NHZ), 5.54-5.57 (1H) m) H1'), 5.91-5.96 5 (1H,
m, H3'), 6.09-6.14 (1H, m, H2'), 6.21 (1H, bs, NH(cpro)), 7.27-?.32 (2H) m,
Ar0,2H), 7.53-7.S4 (1H, d, H8), 8.02-8.06 (2H, m, COAr,2H). ~3C (CDC13)
7.75 (CH2(cpro)), 21.22, 21.29, 21.46 (CH3(ala)),24.16 (NHCH), 34.83 (C6'),
45.97, 46.07 (C4'), 50.59 (CH(ala)), 52.57, 59.32 (OCH3 (ala), OCH3(Ph)),
59.27) S9.32 (Cl'), 69.43 (CS')) 11 S.07,115.11 (C5),120.28,120.31, 120.34,
120.38 (o-Ph),127.07 (p 10 Ph), 131.58, 131.66 (m-Ph), 131.88 (C3'),135.94,
13b.04 (C2'), 136.61, 136.73 (C8), 151.31 (C6), 156.52 (C2),160.97 (C4))
171.57 (CO), 174.30,174.39 (CO). (1
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-[p-(trilluoromethylthio)phenyl methory-L-alaninyl] phosphate Cf 1769 15
This was prepared by Standard procedure 4 in 34% yield. 3~p (CDC13) 3.67)
3.88 ~H (CDC13) 0.81 (2H,bs) CHZ (cpro)), 1.06-1.08 (2H, m, CHZ (cpro)))
1.50-1.54 (3H, t) CH3(ala))) 1.83-l.93 (1H, m, H6'), 2.87-2.99 (1H, m,
H6'), 3.23-3.31 (1H, m, CH(cpro)), 3.82-3.84 (3H, d, OCH3(ala)), 4.14-4.15
(1H, m, CH(ala)), 4.32-4.40 (2H, rn, HS')) 5.65 20 (3H, bs, H 1', NH2),
6.01-6.04 ( 1 H, m, H3'), 6.19-6.23 ( 1 H, m, H2'), 6.64 ( 1 H, bs,
NH(cpm)), 7.37-7.43(2H, m, Ar), 7.67 (1H, d, H8), 7.73-7.76 (2H, m, Ar). ~C
(CDCl3) 8.16 (CHZ(cpm)), 21.39, 21.45 (CH3(ala)), 34.45 (C6'), 46.09 (C4'),
50.66 (CH(ala)), 53.01 (OCH3 (ala)), 59.87 (Cl'), 69.34 (CS'), 77.47) 77.67
(CF3S ?), 121.64) 121.69 (o-Ph), 127.07 (p-Ph), 136.99, 137.14 (C2'),
138.56 (C8), 153.36, I53.45 (C6), 25 l60.93 (C4), 174.27 (CO).
(1S,4R4-(2-amino-6-cyclopropylamino-9H-purin-9-y12-cyclopentene-1-methanol
O-[p-(2-methoxyvinyl)phenyl methoxy-L-alaninyl] phosphate Cf 1?67 This was
prepared by Standard procedure 4 in 38% yield. 



30 31P (CDCI3) 3.70) 3.74 'H (CDC13) 0.58-0.61 (2H,bs, CH2 (cpm)),
0.81-0.85 (2H, m, CHI {cpro)), 1.30-1.36 (3H, t) CH3(ala)), 1.61-1.72 (1H)
m, H6'), 2.33 (3H, s, CH3C0), 2.70-2.79 (1H) m, H6'), 2.99 ( 1 H, bs,
CH(cpro)), 3.13 ( 1 H, bs, H4')) 3.64-3.65 (3H, d, OCH3 (ala)), 3.92-4.01 (
1 H, m, SU8ST1TUTE SHEET (RULE 26)   17 March 2003 WO 00/l8775
PCT/GB99/03207 97 CH(ala)), 4.11-4.21 (2H) m, HS'), 5.14 (3H, bs, H1',
NHi)) 5.47-5.49 (1H, m, H1'), 5.825 .87 ( 1 H, m, H3'), 6.01-6.06 ( 1 H, m,
H2'), 6.12 ( 1 H, bs, NH(cpro)), 6.57-6.63 ( 1 H, dd, CH3COCH=Cue,
7.14-7.46 (6H, m, H8, Ar, CH3COCH_=). ~3C (CDC13) 7.95 (CH2(cpro)), 21.45
(CH3(ala)), 28.02 (CH3C0), 34.69 (C6'), 46.11 (C4'), 5 50.64 (CH(ala)),
52.99 (OCH3 (ala)), 59.53 (C1'), 121.03, 121.10, 121.17 (o-Ph), 127.39
(p-Ph), 130.13 (CH3COCH=_CH), 131.44, 131.55 (C3')) 136.76 (C2')) 142.59
(CH3COCH=CH), 152.72 (C6),174.26,174.36 (CO(ala)), 198.70 (COCH3).
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol 10 O-[p-(2-phenylcarbonylvinyl)phenyl met6ory-L-alaninyl] phosphate Cf
1771 This was prepared by Standard procedure 4 in 26% yield. 3~P (CDC13)
3.75, 3.79 'H (CDC13) 0.61-0.66 (2H,m, CHz (cpm)), 0.85-0.91 (2H, m, CH2
(cpro)), 1.39-1.44 (3H, m, CH3(ala)), 1.67-1.86 (IH, m, H6'), 2.77-2.87
(1H, m, H6'), 3.04-3.05 (1H, bs, 15 CH(cpro)). 3.19-3.21 (1H, bs) H4'),
3.72-3.73 (3H, d, OCH3(ala)), 4.02-4.13 (1H, m, CH(ala)), 4.l9-4.29 (2H, m,
HS'), 5.17 (3H, bs, H1', NH2), 5.53-5.58 (1H, m, Hl'), 5.905.95 ( 1 H, m)
H3' )) 6.09-6.15 (2H, m, H2', NH(cpro)), 7.24-8.08 ( 12H, m, Ar-, CH=CFi,
Ar-, H8). 13C (CDC13) 7.85 (CHz(cpro)), 21.35) 21.41, 21.48 (CH3(ala)),
24.22 (CH(~)) 34.80 20 (C6'), 46.01 (C4'), 50.67 (CH(ala)), 52.97 (OCH3
(ala)), 5.37 (Cl'), 69.40 (CS'), 115.07 (CS), 121.01, 121.07, 121.14
(o-Ph), 128.92, 129.06 (p-Ph), 133.27 (C3'), 136.13, 136.23 {C2'), 138.53
(C8), 152.77,152.86 (C6), 156.31 (C2), 160.97, 160.99 (C4), 174.31, 174.41
(CO(ala)),190.76 (CO (Ar)). 25
(1S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-metha
nol O-[p-(2,2-dicyanovinyl)phenyl methory-L-alaninyl] phosphate Cf 1768
This was prepared by Standard procedure 4 in 10% yield. ~p (CDC13) 4.54,
4.65 30 ~H (CDCl3) 0.6l-0.66 (2H,m, CH2 (cpro)), 0.85-0.91 (2H, m, CH2
(cpro)), 1.34-1.41 (3H) m, CH3(ala)), 1.67-1.83 (1H, m, H6'), 2.77-2.88
(1H, m, H6'), 2.95-2.97 (1H) m, CH(cpro)), 3.23 (1H, bs, H4'), 3.68-3.70
(3H, d, OCH3(ala))) 3.99-4.03 (1H, m, CH(ala)), 4.22-4.32 (2H, m) HS'),
5.49-5.53 (1H, m, H1'), 5.99-b.03 (1H, m, H3'), 6.16-6.22 (1H, m,
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H2'), 6.94-6.97 ( 1 H, dd, Ar-CH=CH), 7.36-7.41 (Ar), 7.64-7.65 { 1 H, d,
H8), 7.92-8.16 (Ar). t3C (CDC13) 6.56 (CH=(cpro)), 19.85 (CH3(ala)), 23.33
(CH(cpro)), 34.23 (C6'), 46.07 (C4'), S0.47, 50.53 {OCH3 (ala)), 51.78
(CH(ala)), 59.51 (C1'), 69.19, 69.29 (C5'),113.84, 5 114.08 (C5), 121.14,
121.21, 121.27 (o-Ph), 128.49 (p-Ph), 130.74, 130.85 (m-Ph), 132.84 (C3'),
136.01 (C2'), 136.88, 136.99 (C8), 15b.47 (C2), 160.99, 161.03 (C4), 174.27
(CO). (I
S,4R)-4-(2-amino-6-cyclopropylamino-9H-purin-9-yl)-2-cyclopentene-1-methano
l O-[o-(carboxylate ethyl ester)pbenyl methoxy-L-alaninylJ phosphate Cf1798
10 This was prepared by Standard procedure 4 in 24% yield. 3tp (CDC13)
4.03, 4.16 'H (CDC13) 0.64-0.70 (2H,m, CHZ (cpro)), 0.92-0.93 (2H, d) CHZ
(cpro)), 1.38-1.47 (6H, m, CH3(ala), CH3CHz0)) I.73-1.83 (1H, m, H6'),
2.78-3.24 (3H, m, H6', H4', CH(cyclo)), 3.64-3.72 (3H) s, OCH3(ala)),
4.08-4.20 (1H) m, CH(ala)), 4.23-4.45 (4H, m) H5', 15 CHICH3), 5.21 (2H,
bs, NH2), 5.5S-5.60 ( 1 H, m) H 1'), 5.89-5.93 ( 1 H, m, H3')) 6.13-6) I 8
(1H, m, H2'), 7.23-7.61 (1H, m, H8), 7.88-7.92 (1H, d, Ar). ~C (CDC13) 7.95
(CHZ(cpro)), 14.65 (CH3CHi)) 21.33, 21.39, 21.68, 21.74 (CH3(ala)), 24.30
(NHCH), 34.80 (Cb'), 46.04, 46.14 (C4'), 50.49 (CH(ala))) S2.74, 52.83
(OCH3 (ala)), 59.45 (CI'), 6I.76, 61.82 (~H~CH3)) 69.43, 69.51, 69.64
(C5'), 114.92 (CS)) ZO I22.93, I23.09, 123.60, 123.67I25.26 (Ar)) 131.34
(Ar), 13I.77, 13I.86 (C3'), 134.00 (Ar)) I36.48 (C2'), 137.05 (C8), 150.20,
150.28 (C6), 155.88 (C2), 160.78, 160.8b (C4), 174.28,174.39, 174.55,
174.65 (CO). Example A 25 (1R., 459-[4-(bydroxymetbyl)-2-cyclopenten-2-ylJ
guanine-5'-[phenyl-(metbory-Ir alaninyl)]-phosphate. C=~HuUsNsp~~
MW'~188.45. R. Vince and M. Hua) J. Med. Chem. 1990, 33, 17-21, which is
hereby incorporated by 30 reference, describes a procedure for the
sysnthesis of (1R,4S)-9-{4-(hydroxymethyl)-2 cyclopenten-1-yl] guanine. 
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(IR,4S)-9-[4-(hydroxymethyl)-2-cyclopenten-1-yl] guanine (400mg, 1.618mmo1)
was dried by azeotroping with anhydrous pyridine (4x 10m1), kept under
N2(g), and suspended in anhydrous THF (30m1). tBuMgCI (1.0M solution in
THF) (1.6m1, 1.618mmo1) was added dropwise and the resulting darker
suspension vigorously stirred for IOmins. 5 Phosphorochloridate (4.79mI,
2.43mmo1) was added dropwise, and the reaction mixture stirred at room
temperature for 69hrs. After this time, the suspended solid was partially
in solution but a solid was still observed on the sides of the flask. More
phosphorochloridate was added (4.79m1, 2.43mmo1), and the reaction mixtwe
stirred for a further SShrs before being quenched by the addition of
sat.NH,CI solution (0.25m). After stirring for a further 10 lOmins, the
solvent was removed under reduced pressure to give the crude product as a
yellow gum which was solubilised in MeOH, dried over MgS04 (s), filtered
and the filtrate reduced to dryness. The residue was solubilised in MeOH,
silica added, and then the solvent removed to give the product preabsorbed
onto silica which was loaded onto a silica column and eluted with 8% MeOH
in CHC13. The product was further purified by gradient 15 elution from 5~9
MeOH in DCM on a biotage flash-40 column, and after evaporation of the
appropriate fractions, the product was obtained as a white foam (70mg,
8.6%). The compound had the formula --o U 20 ~_,~ L 1 C~ Ms-O~ O 0 N NH N
N"NHq --p-O I NN I 3P NMR (MeOH-d): 8 5.18, 4.86 (1:I). 'H NMR: b 7.67
(1H), 7.37-7.30 (2H)) 7.21-7.14 (3H), 6.17-6.10 (1H), S.97-5.94 (1H),
5.53-S.48 (1H), 4.28-4.15 (2H)) 4.00-3.87 (1H), 3.66 (3H), 3.18 (1H),
2.83-2.71 (1H), 1.82-1.66 (1H), 1.36-1.29 (3H). SUBSTTfUTE SHEET (RULE 26)
17 March 2003 WO 00/18775 PCT/GB9910320'7 l00 ~3C NMR: b 174.4*, 158.5,
154.1, 151.7, 151.1 *, 136.9*, 136.5, 130.7, 129.7, 125.0, 120.4*, 116.8,
68.9*, 59.8, 51.7, 50.5*, 46.0*, 34.2, 19.3*. MS ES+ : m/z 488.86 (100%)
(M)+, 500.04 (12%)(M+Na)+, 507.96 (25%)(M+K)+. MS FAB: calculated m/z
489.165l46, found m1z 489.164677. 5 n v' o Testing Cells were infected with
HIV-1 as previously described [Balzarini et al. AIDS (1991), ~, 10 21-28].
Briefly, 5 x 10s cells per milliliter were infected with H1V-1 or HIV-2 at
100 CCIDso (50% cell culture infective dose) per milliliter of cell
suspension. Then l00 ~tL of the infected cell suspension was transferred to
microtiter plate wells and mixed with 100 pL of the appropriate dilutions
of the test compounds. After 4 days giant cell formation was recorded
microscopically in the HIV-infected cell cultures [CEMJ. The 50% effective
15 concentration (ECso) and 50% cytoxic concentration (CCso) were defined
as the compound concentrations required to reduce by 50% the number of
giant cells or viable cells in the virus-infected and mock-infected cell
cultures, respectively. In the following Tables data columns are, in order:
20 HIV 1 CEM: ECso in uM for inhibition of HIV-1 in CEM cells. HIV 1 CEM:
ECso in ~M for inhibition of HIV-2 in CEM cells. CC50 CEM: CCso in uM for
toxicity to CEM cells. 25 Table I below contains in vitro data comparing
the biological activity of compound cf1490 with its non-phosphoranvdated
counterpart, Abacavir, and with the compound of comparative Example A and
its non-phosphoramidated counterpart. Abacavir is currently used in the
treatment of patients with HIV infection. 
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PCT/GB99/03207 CompoundECsdwMECso/pMCCSO/pMFold
ImprovementHIV-1HIV-2CEMCEMCEM14900.070.0913.130.2Abacavir1.9378Example A1
(30.851231.9Nonphosphoramidated counterpart of Example A. 22.3157 5 As can
be seen in Table I compound cf 1490 embodying the present invention shows a
much enhanced potency (27 to 33 fold) with respect to HIV in vitro than the
laiown nonphosphonimidated Abacavir. The fold improvement in Table I is the
mean increase in potency of the phosphoramidate compound versus its parent
nucleoside for HIV 1 and HIV 2. 10 The surprising nature of this result is
demonstrated having regard to Comparative Example A and its
non-phosphoramidated counterpart. T'he structure of the
non-phosphoramidated counterpart of Example A is prima facie similar to
that of Abacavir. The phosphoramidate of Example A, however, shows a
potency with respect to HIV which is merely comparable 15 to that of its
nonphosphoramidated counterpart, whose swetural formula is: 0 ~ N~ HO N~
NHi suesnTUTe sHEF-r tAU~ 2s~   17 March 2003 WO 00/18775 102
PCT/GB99/03207  Table II below compares the in vitro potency data of the
compound 1490 with lrnown equivalent data disclosed in PCTlGB96/00580 for
la~own phosphoramidated compounds. The data in each case were obtained by
the in vitro assay descibed above under "In vitro testing" Table Il
CompoundECsoIpMEC~/pNiCC~/~MI3IV-1HIy_2CEMCEMCEM14900.070.0913.19510.10.075
~510780.550.6520910930.0160.0352.57 Each of compounds 951, I 078 and 1093
is a phosphoramidate of a nucleoside analogue. 10 Compound 951 is 2',
3'-dideoxy -2', 3'-didehydrothymidine 5'-(phenyl exthoxyalaninyl)
phosphoramidate. Compound 1078 is 2', 3'-dideoxy -2', 3'-didehydrothymidine
5'-(phenyl dimethoxyaspariyl) phosphoramidate. 15 Compound l093 is 2',
3'-dideoxy adenosine 5'-(phenyl methoxyalaninyl) phosphoramidate. As can be
seen from Table a the compound 1490 demonstrates a high degree of potency
20 with respect to HIV. Potency and toxicity data on an expanded range of
compounds is presented in Table IB, in which: SUBSTITUTE SHEET (RULE 26)
17 March 2003 WO 00I18775 103 Cpd and Init refer to the compound reference
numbers; X refers to the aryl (phosphate) moiety; 5 Y refers to the group;
N-R5 C-R~R2 I C vX-R3 



PCTIGB99IQ3207 Z refers to the bonding in the five membered sugar ring: =
is unsaturated pentane; 10 H is saturated. H in each cast is "1592" which
refers to the base present in Abacavir. The data columns are, in order. 15
HIV 1 CEM: ECso in ~.~M for inhibition of HIV 1 in CEM cells HIV2 CEM: ECSO
in uM for inhibitioa of HIV-2 in CEM cells 20 HN2CEM.TK- ECso ~M for
inhibition of HIV-2 in CEMrTK' cells - CC50 CEM: CCso EsM for toxicity to
CEM cells EC50 MSV: ECso pM for inhibition of MSV 25 MCC MSV: minimum
cytotoxic concentration in MSV essay. SU8ST1TUTE SHEET (RULE 26)   M O  o v
o o. a. oa E. U a. O r r, r ~r 00 .. 0 3 as-Aao- ts- ta6A t=vasvsec
ta-fsca-svs-AcA sas t='w't.va essasst=zest=~tzest=Hrwivrw1esctas=Hla~vwHet
tAt 0269t=O4dSS -Z LLr<z as tt -oz6s=maidssaL tZ
At=O4d0ZOOtZ8'tt'atg'sfZagt=~w~~atLoa<fe-azaortQo~oasst=Hn>n-iwandssa
Ltoz<z-o te->:fst'as t tzas t=.taww~ absoz<a t-Lt at'zss ocas t= err svr a
t soz<a'o tr tssao'osso-oass t=Hniiv ws'o<ts-oers6ro'ossoo-ozest = HAW
04d-9- HS O t L tr<zL-ta taz-tasst=our o~I-s Hsa Lt
sortr<s'tt-stAt-ost-ozest=HHwvaH~H~r<rs-zz-otsz-oss oass=HNmH~asHsLottt<St'
tY'A lBO'OS80'0Z6~a t=HNM~dUO~id80L
Lot<ootactoostestH--vHVzoLtr<ZZ'ZZ'Ottt'OZ'OZ'0ZaSt=HZFI~AiOidSSL88toa<a't
tt'fqs-sf'sZest=HN 1~wa4dSS889tOZ<l OtL'6t9 ttZ9'tt6st=HN
11IO4dSSSBBtOOL<00ZS'LtZtZ6stHHNHV088tr<fo'at'Ost'OsZ'0=HN~tH~d!04dSVrLBtf<
z6'zLo'AB t'os t'0ass t=04dsVs181f<86'tt'ttt'Oa0 0Za9t=HHIYdH~dlOHdYZL
toz<z-6 - -t'ztzt-ot-oasst=~ HNiwwvtLetOZZSL Z8t'6S
0s'0Z6st=4NIVWdIOkiL88r<ze'osz aLt osao 0z6sHNM~A04dHSLtWf<taz t'Osa0 0Za8
L=HN!Wd1~8f8 tOz<L'ttEs9L-t:Z69t=HNiMAI04dStBtL-ra osao-r to-oz6s
t=Hn!Iwwoze ta to9z tt tzes- - =Hniiv-aasHseastz-rf-a- tzr tass t=-~w~w-
va1-ssAS t-00 tZ-zeLz6st=AA t-t=Zt-AO'0L0Z6Q=W~W(Y904dH6LBSt-t-ss-s
-aofzest=HwwdwrassAStt6-a-so oLAO-oasst=owoadHsfA
te.rA-s-fAs~tz6st=Hniwa-pwaweHsseat9-z t-t t-osrso-oass t=twwr=ewdae t9 t
tsb'OZ' tt69 t~HN1ri~0NBOt9f'<8' tt. C tSO 090 0Z6S t=111w04dHS06t
t/1~"OC7wASn 090A0900~11'w~T~ltNH9ZAX1~ 1 N o_G N m   17 March 2003 WO
00/l8775 105 



Acid stabi i PCT/GB99/03207 Compounds were tested for their stability
towards acid-mediated hydrolytic decomposition 5 employing a test designed
to simulate stomach conditions. Each compound was incubated in dilute HCl
of pHl for 24 hours at 25C. 0.3mg of compound were added to 1mL of 0.1N HCl
at 2SC. HPLC was run immediately for time = 0 and at intervals up to
approximately 24 hours. 10 The results for compound 1587, and for
comparative compounds labelled 1001 and 1093 and described in
PCT/GB96/00580, are given in table N below. T le CompoundTimeCompound
left(hr)(%)15870100227710010017010930100130 1S Compound 100l disappeared
immediately (<lniin). Compound 1093 degraded after less than 13 hours. The
majority of compound 1S87 remained in tact after 22 hours. Each of
compounds 1001 and 1093 is a phosporamidate of an adenosine analogue. 20
Compound 1001 is 2',3' -dideoxy 2',3' didehydroadenosine-5'-
(phenylinethoxyalaninyl) phosphate. Compound 1093 is 2'3' -dideoxy
adenosine 5'-(phenyl methoxyalaninyl) phosphate. The results given in Table
V above demonstrate the acid stability of a compound 2S embodying the
present invention compared to lrnown compounds. SUBSTITUTE SHEET (RULE 2B)
17 March 2003 WO 00/I8775 106 Biological stability PCT/G B99/03207 Compound
1587 of the present invention and the two comparative compounds 1001 and
1093 identified above were tested for their stability towards biological
decomposition. 5 Each compound was incubated in normal heparinised human
plasma at 37C for 4 hours. At selected time points (0, 15, 30 min, and 1,
2, 4 hours) duplicate samples were removed and deproteinated by
acetonitrile extraction. Drug concentrations were then determined by
LC/MS/MS analysis using standard methods. The results are shown in Table V
below. 10 ab V Compound % Remaining at 4 hours Half life (hours) 1587 91 26
1001 52 4.6 1093 50 4.2 Under the conditions of the test the data in Table
V shows a 6-fold stability advantage of compound 1587 over each of
compounds 1001 and 1093. 15 20 25 SUBSTITUTE SHEET (RULE 26)   17 March
2003 WO 00I18775 107 Example 1 PCT/GB99/03207
(1S,4R)-4-(2-Amino-6-cyclopropylamino-9(I~-purin-9-yl)-2-cyclopentene-1-met
hanol O-(phenyl ethoxy-L-alaninyl) phosphate Succinate Salt 



5 (a) Phenylethoxv-L-alaninyl nhosohorochlor;date L-alanine ethyl ester
hydrochloride (3.0 g, 0.02 moles) was suspended in dry methylene chloride
(40 mL). To this suspension was added phenyl phosphorodichloridate (2.9 mL,
0.02 mol) and the mixture was cooled to - 80 C. N,N-Diisopropylethylamine
(Aldrich, 6.8 10 mL, 0.04 mol) was added to the reaction in aliquots ( 1-2
mL) over a 1 h time period. Reaction allowed to warm slowly to room
temperature while stirring for 2 h. Organic solvent was removed in vacuo
and the residue treated with diethyl ether (100 mL). The diethyl ether
solution was filtered to remove insoluble inorganics and concentrated in
vacuo to give the product as a colourless syrup. This product was used
without further 15 purification in part b. (b) ~t
S_4Rl-4-f2-Amino-6-cvclonronvlamino-9(HLpurin-9-vl)-2-cvclopentene-1-me~t~~
l O (phenv~y L-alaninvl)ohosnhate ( 1
S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol (1.5 20 g, 5.2 mmol) was dried by addition of dioxane and concentration
in vacuo. To the dried nucleoside was added anhydrous pyridine ( 10 mL) and
tetrahydrofuran (20 mL). Subsequently, tert-butyl magnesium chloride (6 mL)
1M solution in tetrahydrofuran, 6 mmol) was added slowly. The reaction was
stirred for 20 min and a solution of phenyl ethoxy-L-alaninyl
phosphorochloridate (part a, 3 g, 0.01 mol in 20 mL tetrahydrofuran) 25 was
added. The reaction was stin~ed at room temperature for 10 h and
subsequently concentrated in vacuo to a brown syrup. This syrup was
dissolved in methylene chloride ( 100 mL) the methylene chloride extracted
with water (2x 100 mL), dried (MgS04), filtered and concentrated to a brown
solid foam. This solid foam was purified by flash chromatography using 5%
methanol in chloroform as eluent to give 1.7 g (60 %) of, after 30
purification) a 4:6 mixture of the phosphate isomers as a white solid foam.
'H-NMR (CDC13): 8 7.47 (2 x s, 1H), 7.10-7.46 (m, 51~, 6.07 (m, lI~, 5.9
(m, 1H), 5.78 (s,1H)) 5.5 (m, 1H), 4.84 (bs, 2H), 4.1 (m, 4H), 4.00 (m,
1H)) 3.64 (m, 1H)) 3.l4 (m, 1H), 3.0 (m, 1H), SUBSTITUTE SHEET (RULE 26)
17 March 2003 WO 00I18775 PCT/GB99/03207 108 2.78 (m, 1H), 1.68 (m, 1H),
1.36 (2xd, 3H), 1.22 (2xt, 3H), 0.86 (m, 2H), 0.6 (m, 2H); 3~P NMR (CDC13):
8 3.Q5, 3.02. Anal. Calcd. for CzsH3zN~OsP x 1I4 CHCl3: C, 53.07; H, 5.70;
N, 17.15. Found: C, 52.81; H, 5.95; N) 16.91) 5 (c~ ll
S.4Rl-4-f2-Amino-6-cyclopropvlamino-91H1-vurin-9-vl)-2-cvclopentene-1-metha
nol 0-fnhenvl ethoxv-L-alaninvll vhosnhate Succinate Salt (1
S,4R}-4-(2-amino-6-cyclopropylamino-9(Id7-purin-9-yl)-2-cyclopentene-1-meth
anol 0(phenyl ethoxy-L-alaninyl)phosphate (part 1 b, 376 mg, 0.7 mmol) was
dissolved in 10 ethanol. To this solution was added succinic acid (82 mg,
0.7 mmol) and the resulting solution evaporated to dryness. The residue was
dissolved in acetonitrile (10-20 mL) with heating. Precipitate formed upon
cooling. The mixture was stored in the refiigerator overnight and solid
collected by filtration to give 330 mg (72 %) of a 4:6 mixture of the
phosphate isomers as a solid; 'H-NMR (DMSO-d6): 8 12.14 (s, 2H), 7.58 (s,
1H)) 7.1-7.4 15 (m, 6H)) 5.9-6.1 (m, 3H), 5.85 (broad s, 2H), S.42 (m, 1H),
3.95-4.15 (m, 4H), 3.8 (m, 1H), 3.05 (m, 2H), 2.65 (m, 1 H), 2.4 (s, 4H),
1.63 (m, 1 H), 1.4 (2xd, 3H), 1.12 (t, 3H)) 0.5-0.7 (m, 4H); 3'P-NMR
(DMSO-d6): 8; 4.00 and 3.68; high resolution mass spectrum: calcd for
CzsH3zN~OsP (M+H)'" (m/z) 542.2281, found 542.2282. Anal. Calcd. for
CzsH3zN~OsP 'C~s04'1/2H20: C, 52.09; H, 5.87; N, 14.66. Found: 20 C, 52.13;
H, 5.72; N, 14.61. Example 2
(1S,4R)-4-(2-amino-6-cyclopropylamino-9(H~purin-9-yl)-2-cyclopentene-1-meth
anol 25 O-(phenyl metlioxy-L-alaninyl)phosphate Succinate Salt
~~Phenvlmethoxv-L-alaninvl nhosohorochloridate. L-alanine methyl ester
hydrochloride (10 g) 0.072 mol) was suspended in dry methylene chloride (
100 mL). To this suspension was added phenyl phosphorodichioridate (10.7 g,
30 7.6 mL) and the mixture was cooled to -80 C. Subsequently
N,N-Diisopropylethylamine (Aldrich, 25 mL) was added to the reaction in
aliquots (1-2 mL) over a 1 h time period. The solution was stirred for 30
min at -80C, then allowed to warm slowly to room temperature while stirring
for 2 h. Organic solvent was removed in vacuo and the residue SUBSTITUTE
SHEET (RULE 26)   17 March 2003 



WO 00/18775 PCT/GB99/03207 109 treated with diethyl ether (100 mL). The
diethyl ether solution was filtered to remove insoluble inorganics and
concentrated in vacuo to give the product as a colorless syrup: 3'p-NMR
(CDCI3) 8 8.61; 8.37 ppm. This product was used without further
purification in Example 2b 5 ~by (I S
4R~4-l2-amino-6-cvclonropylamino-9fHl-purin-9-vll-2-cyclopentene-1-methanol
O~p,~envl meehoxv-L-alaninyllnhosnhate (1
S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol (5.5 g, 0.018 moles) was dried by addition of dioxane and concentration
in vaeuo. To the dried 10 nucleoside was added anhydrous tetrahydrofiu~an
(30 mL) and pyridine (40 mL). Subsequently tent-butyl magnesium chloride
(23 mL, 1M solution in tetrahydmfiu~an, 1.3 equivalents) was added slowly.
The reaction was stirred for 20 min and a solution of
phenylmethoxy-L-alaninyl phosphorochloridate (12 g, 0.043 moles, 2.5
equivalents in 20 ~, ~ was added. The reaction was stirred at room
temperature for 12 h and 15 subsequently concentrated in vacuo to a brown
syrup. This syrup was dissolved in methylene chloride (100 mL) the
methylene chloride extracted with water (2x100 mL), dried (MgS04), filtered
and concentrated to a brown foam. This foam was purified by flash
chromatography using 5% methanol in chloroform as eluent to give 6.9 g (75
%) of a mixture of the phosphate isomers of the title compound as a white
solid foam. 'H-NMR 20 (CDCl3): 8 7.5 (2 x s, 1H), 7.1-7.4 (m, 5H), 6.1 (m,
lIT), 5.9 (m, 21~, 5.5-5.6 (m, 1H), 4.9 (bs, 2H)) 4.2 (m, 2H), 4.05 (m)
1H)) 3.7 {s, 3H), 3.6-3.8 (m, 1H) 3.17 (m) IH), 3.0 (m,1H)) 2.8 (m, 1H),
1.7 (m, 1H), 1.4 (2 x d, 3H), 0.9 (m) 2H), 0.6 (m) 2H); 3'P-NMR (CDC13): S
3.07, 3.02. Air al^. Calcd. for Cz4H3oN~O5P x 2I5 CHC13: C, 50.94; H, 5.33;
N,17.00. Found: C, 25 50.83; H, 5.39; N, 16.94. ic) f 1
S.4Rl-4-(2-amino-6-cyclonrooylamino-9(Hl-ourin-9-v17-2-cvclonentene-1-metha
nol 0-(nhcnvl methoxv-L-alaninvllnhosnhate Succinate Salt
(1S,4R4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol O 30 (phenyl methoxy-L-alaninyl)phosphate {part b, 100 mg, 0.19 mmol)
was dissolved in methanol. To this solution was added succinic acid (22 mg,
0.19 mmol) and the resulting solution evaporated to dryness. The residue
was dissolved. in acetonitrile (IOmL) with heating. Precipitate formed upon
cooling. The mixture was stored in the refiigerator SUBSTITUTE SHEET (RULE
26)   17 March 2003 WO 00/l8775 PCT/GB99/03207 110 overnight and solid
collected by filtration to give 70 mg (57%) of a mixture of the phosphate
isomers as a solid; ~H-NMR (DMSO-db): b 12.15 (s) 2H, D20 exchangeable),
7.61 (s, 1H), 7.36 (3H, becomes 2H on D20 exchange), 7.20 (3H), 5.9-6.1 (m,
3H), 5.88 (broad s, 2H, DZO exchangeable), 5.44 (m, 1H), 4.0-4.2 (m, 2H),
3.85 (m, 1H), 3.60 (s, 5 3H), 3.05 (2H), 2.65 (m, 1 H), 2.44 (s, 4H), 1.64
(m, 1 H), 1.23 (m, 3H), 0.5-0.7 (m, 4H); 3~p_~R (DMSO-ds): 8; 3.99 and
3.66; Ar~l. Calcd. for C24H3oN~OsP 'C4H604'1/2Hi0: C, 51.38; H, 5.70; N,
14.98. Found: C, 51.36; H, 5.66; N, 14.99. 10 Example 3 (1
S,4R)-4-(2-Amino-6-cyclopropylaroino-9(H)-purin-9yl)-2-cyclopentene-1-metha
nol O-(phenyl ethoxy-L-alaalnyl) phosphate Fumarate Salt 15 (1
S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol O(phenyl ethoxy-L-alaninyl)phosphate (198 mg, 0.37 mmol) was dissolved
in ethanol. To this solution was added fumaric acid (43 mg, 0.37 mmol) and
the resulting solution evaporated to dryness. The residue was dissolved in
acetonitrile (10 mL) with heating. Precipitate formed upon cooling. The
mixture was stored in the refrigerator overnight sad 20 solid collected by
filtration to give 185 mg (75 %) of a 4:6 mixture of the phosphate isomers
as a solid; 'H NMR (DMSO-db): 8 7.6 (s, 1H), 7.1-7.4 (m, 6H), 6.64 (s,
2IT), 5.9 6.1 (m, 3H), 5.87 (broad s, 2H), 5.44 (m, 1H), 3.95-4.15 (m, 4H),
3.84 (m, 1H), 3.05 (m, 2H), 2.65 (m, 1H), 1.b3 (m, 1H)) 1.23 (m, 3H), 1.15
(t, 3H), 0.5-0.7 (m, 4H); 3tP-NMR (DMSO-d6): b; 4.00 and 3.b7. 25 ~a .
Calcd. for C25H32N~OSP 'C4Hn041/2Hi0: C, 52.25; H, 5.59; N,14.71. Found: C,
52.25; H) 5.51; N,14.49. Example 4 30 (1
S,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl ethoxy-L-alaninyl) phosphate Glutarate Salt SUBSTITUTE SHEET
(RULE 26)   17 March 2003 WO 00/18775 PCT/GB99/03207 111 (1
S,4R4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methano
l O(phenyl ethoxy-L-alaninyl)phosphate (part 1 b, 200 mg) 0.3 8 mmol) was
dissolved in ethanol. To this solution was added glutaric acid (50 mg, 0.38
mmol) and the resulting solution evaporated to dryness. The residue was
dissolved in acetorutrile (10 mL) with 5 heating. The mixture was stored in
the refrigerator overnight and solid collected by filtration to give 130 mg
(50 %) of a 67:33 mixture of the phosphate isomers as a solid; 'HNMR
(DMSO-d6): S 7.6 (s, 1H), 7.1-7.4 (m, 6H), 5.9-6.1 (m) 3H), 5.87 (bmad s)
2H)) 5.44 . (m, 1H), 3.95-4.2 (m, 4H), 3.8 (m, 1H)) 3.1 (m, 2H), 2.6S (m,
1H), 2.25 (t, 4H), 1.7 (m, 3H), 1.23 (m) 3H), 1.15 (t, 3H), 0.5-0.7 (m,
4H); 3'P-NMR (DMSO-d6): 8; 4.00 and 3.68. 10 dal. Calcd. for C=sH3zN~OsP
'CsHsOa'1/2HzO: C, S2.78; H, 6.05; N, 14.36. Found: C, 52.97; H, 6.07; N,
14.33. Example 5 15
(1S,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-met
hanol O-(phenyl ethoxy-L-alaninyl) phosphate D-Tartrate Salt (1
S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol O(phenyl ethoxy-L-alaninyl)phosphate (157 mg, 0.29 mmol) was dissolved
in ethanol. To 



20 this solution was added D-tartaric acid (44 mg, 0.29 mmol) and the
resulting solution evaporated to dryness. The residue was dissolved in
acetonitrile (10 mL) with heating. The mixture was stored in the
refrigerator overnight and solid collected by filtration to give 112 mg of
a S3:47 mixture of the phosphate isomers as a solid; 'H-NMR (DMSO-d6): S
7.6 (s, 1H)) 7.1-7.4 (m, 6H), 5.8-6.2 (m, SH), 5.44 (m, 1H), 4.3 (s, 2H),
3.95-4.2 (m) 4H)) 3.8 (m, 25 1 H), 3.35 (broad s, 2H), 3.1 (m, 2H), 2.65
(m, 1 H)) 1.7 (m, l H)) 1.23 (m, 3H),1.15 (t, 3H), 0.5-0.7 (m, 4H);3'P-NMR
(DMSO-d6): 8; 4.00 and 3.67. Example 6 30
(iS,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-y12-cyclopentene-1-metha
nol O-(phenyl roetboxy-L-alaninyl)pbospbate Diastereomers SUBSTITUTE SHEET
(RULE 26)   17 March 2003 l12 An approximately 1:1 mixture of diastereomers
of (1
S,4R)-4-(2-Amino-6cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methan
ol O-(phenyl methoxy-Lalaninyl)phosphate was prepared using similar
methodology as above:'H-NMR (CDCI3): S 7.5 (2 x s, 1 H), 7.1-7.4 (m, 5H),
6. I (m, 1 H), 5.9 (m, 2H), 5.5-5.6 (m, 1 H), 4.9 (bs, 2H), 5 4.2 (m, 2H),
4.05 (m, I H), 3 .7 (s, 3 H), 3 .6-3 .8 (m, 1 H) 3. I 7 (m, 1 H), 3 .0 (m,
1 H), 2.8 (m, 1 H), 1.7 (m, 1 H), 1.4 (2 x d, 3H), 0.9 (m, 2H), 0.6 (m,
2H); 3'P-NMR (CDC13): 8 3.07, 3.02. Anal. Calcd, for Cz4H3oN~OsP x 2I5
CHCl3: C, 50.94; H, 5.33; N, 17.00. Found: C, 50.83; H, 5.39; N, 16.94. 10
The phosphate isomers were separated with Supercritical Fluid
Chromatography using a Chiralpak AS column, 25 % methanol in carbon dioxide
as the eluent, flow rate 2 mLlmin, temperature 40C, and pressurc 2.068428x
10' Pa (3000psi). The first isomer to elute had a RT of 2.9 min and was
100% enantiopure; evaporation of solvents gave the isomer as a 15 white
solid foam: 'H-NMR (CDC13): 8 7.50 (s, 1 H), 7.3-7.4 (m, 2H), 7.15-7.25 (m,
3H), 6.11 (m, 1 H), 5.91 (m, 1 H)) 5.86 (s, 1 H), 5.55 (m, 1 H), 4.89 (s,
2H), 4.24 (m, 2H), 4.05 (m, 1 H), 3 .72 (s, 3 H), 3 .65 (m, 1 H), 3 .20 (m,
1 H), 3 .02 (m, 1 H), 2.8 3 (m, 1 H), 1.72 (m, 1 H), 1.37 (d, 3H), 0.89 (m,
2H), 0.62 (m, 2H); 3'P-NMR (CDC13): b 3.07. Anal. Calcd. for Ci4H3oN~OsP x
1I7 CHCl3: C, 53.25; H, 5.58; N, 18.00. Found: C, 20 53.27; H, 5.69; N,
17.72. The second isomer to elute had a RT of 6.7 min and was 100%
enantiopure; evaporation of solvents gave the isomer as a white solid foam:
'H-NMR (CDCl3): 8 7.52 (s, 1H), 7.25-7.4 (m, 2H), 7.15-7.22 (m, 3H), 6.11
(m, 1 H), 5.94 (m, 1 H), 5.85 (s, 1 H), 5.S5 (m, 1 H), 4.88 25 (s, 2H),
4.22 (m, 2H), 4.04 (m, 1 H), 3.75 (s, 3 H), 3. 7-3 .75 (m, 1 H), 3 .17 (m,
1 H), 3.04 (m, 1 H), 2.80 (m, 1 H), 1.73 (m, 1 H), 1.42 (d, 3H), 0.89 (m,
2H), 0.67 (m, 2H); 3'P-NMR (CDCI3): b 3.0. Anal. Calcd. for C24H3oN~OsP x
1I5 CHC13: C, 52.71; H, 5.52; N, 17.78. Found: C, 52.6I; H, 5.67; N, 17.53.
30 Example 7 AMENDED SHEET   17 March 2003 WO 00I18775 PCT/GB99/03207 113
(1S,4R)-4-(2-Amino-6-cyciopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-met
hanol O-(phenyl N-methylamino-L-alaninyl) phosphate Sodium Salt (1
S,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1 5
methanol O-(phenyl methoxy-L-alaninyl)phosphate (0.060 g, 0.11 mmoles) was
suspended in solution of 40% aqueous methylamine (60 ml) and stirred at
room temperature for 18 



hours. The volatilcs were removed by spin evaporation in vacuo and the
residue was dissolved in water (50 ml)) extracted with dichloromethane
(2x50 ml) and purified by anion exchange chromatography on a Sep-Pak Vac
35ce Aeeell'~'M Plus QMA cartridge 10 (Waters Corp., PIN WAT054725) (HC03
form) with an aqueous ammonium bicarbonate buffer (0 - 0.5 M gradient) 1
L). The appropriate fractions were combined and the volatiles were remove
by spin evaporation in vacuo. The residue was twice dissolved in deionized
water and spin evaporated in vacuo to give ( 1
S,4R)-4-(2-amino-6-cyclopropylamino-9(I~purin-9-yl)-2-cyclopentene-1-methan
ol O-(phenyl N-methylamino-L-alaninyl) phosphate 15 as the ammonium salt.
This salt was dissolved in deionized water and passed thmugh a Scp-Pak Vac
20ce Accell'i'M Plus CM cartridge (Waters Corp.) P/N WAT054675) (Na'" form)
using deionized water. The appropriate fractions were combined and
lyophilized to give 0.026 g (46% yield) of (1
S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-ylr2cyclopentene-1-methano
l O-(phenyl N-methylamino-L-alaninyl) phosphate sodium salt 2,2 20 hydrate
as a white solid: : MS (ESA m/e 449 ~. real. Calcd. for C~BH26NaNa04P ' 2.2
HzO: C, 42.22; H) 5.98; N, 21.88. Found: C, 42.36; H, 5.77; N, 21.66.
Example 8 25 (1
S,4R)-4-(2-Amino-6-cyclopropylamino-9(~-purin-9-yl)-2-cyclopentene-1-methan
ol O-(phenyl N-cyclopropylamino-L-alaninyl) phosphate Sodium Salt ( 1
S,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1 30
methanol O-(phenyl N-cyclopropylamino-L-alaninyl) phosphate sodium salt was
prepared by a method analogous to that used to prepare
(1S,4R)-4-(2-amino-6-cyclopmpylamino9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol O-(phenyl N-methylanzirro-L-alaninyl) phosphate sodium salt except that
the 40% aqueous methylamine solution was replaced by SUBSTITUTE SHEET (RULE
26)   17 March 2003 WO 00/18775 PCT/GB9910320? 114 a solution of
cyclopropylamine (5 ml) 72 mmoles) in deionized water (50 ml).
Lyophilization of the combined fractions gave 35 mg (58% yield) of (1
S,4R)-4-(2-amino6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-methan
ol O-(phenyl Ncyclopropylamino-L-alaninyl) phosphate sodium salt 2.5
hydrate as a while solid: MS 5 (ESA mle 475 (M~i~. Anal. Calcd. for
CzoHZBNgNa04P ' 2.5 HzO: C) 44.20; H, 6.12; N, 20.61. Found: C, 44.27; H,
5.81; N) 20.49. Example 9 10 (1
S,4R)-4-(2-Amino-6-cyclopropylamino-9(~-purin-9-y12-cyclopentene-1-methanol
O-(phenyl N,N-dimethylamino-L-alanlnyl) phosphate Sodinm Salt ( 1
S,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1 15
methanol O-(phenyl N-dimethylamino-L-alaninyl) phosphate sodium salt was
prepared by a method analogous to that used to prepare ( 1
S,4R)-4-(2-amino-6-cyclopropylamino-9(I~
purin-9-yl)-2-cyclopentene-1-methanol O-(phenyl N-methylamino-L-alaninyl)
phosphate sodium salt except that the 40% aqueous methylamine solution was
replaced by a 40% aqueous dimethylamine solution (50 ml). Lyophilization of
the combined factions gave 20 39 mg (59% yield) of
(1S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2cyclopentcne-1-meth
anol 0-(phenyl N,N-dimethylamino-L-alaninyl) phosphate sodium salt
trihydrate as a white solid: MS (ESA mle 463 (NlFi~. Anal. Calcd. for C,
9HZSN8NaO4P ' 3.0 H20: C) 42.22; H, 6.34; N, 20.73. Found: C) 42.40; H,
6.01; N, 20.51 25 Example 10 (1
S,4R)-4-(Z-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol O-(L-alaninyl) phosphate Disodium Salt 30 (1
S,4R)-4-(2-Amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1methan
ol O-(phenyl methoxy-L-alaninyl)phosphate (0.5 g, 0.95 mmoles) was
suspended in solution of triethylamine (30 ml) and deionized water (30 ml)
and stirred at mom SUBSTITUTE SHEET (RULE 26)   



17 March 2003 WO 00/18775 PCT/GB99/03207 115 temperature for 18 hours. The
volatiles were removed by spin evaporation in vacuo and the residue was
dissolved in water (50 ml), extracted with dichloromethane (2x50 ml) and
purified by anion exchange chromatography on a Sep-Pak Vac 35cc AccellT"'
Plus QMA cartridge (Waters Corp., PIN WAT054725) (HC03 form) with an
aqueous anunonium 5 bicarbonate buffer (0 - 0.5 M gradient, 1 L). The
appropriate fractions were combined and the volatiles were remove by spin
evaporation in vacuo. The residue was twice dissolved in deionized water
and spin evaporated in vacuo to give
(1S,4R)-4-(2-amino-6cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-meth
anol 0-(L-alaninyl) phosphate as the ammonium salt. This salt was dissolved
in deionized water and passed through a I O Sep-Pak Vac 20ce Accell'rM Plus
CM cartridge (Waters Corp., P/N WAT054675) (Na+ form) using deionized
water. The appropriate fractions were combined and lyophilized to give
0.430 g (86% yield) of
(IS,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-ylr2cyclopentene-1-metha
nol O-(L-alaninyl) phosphate disodium salt 2.5 hydrate as a white solid: MS
(ESA m/e 436 (MHO. 15 Anal. Calcd. for C, ~H~N~Na20sP ' 2.5 H20: C, 3 8.79;
H, 5.17; N,18.63. Found: C, 38.62; H) 5.11; N) 18.43. 20 25 30 SUBSTITUTE
SHEET (RULE 26)   17 March 2003 WO o0/18775 116 Atoti-Hepatitis B Virus
Activity PCT/GB99/03207  Compounds of Example 1 to 10 were tested for anti-
Hepatitis B Virus activity according to the method described by Jansen) R.
et al., Antimicrobial Agents and Chemotherapy) 5 Vol. 37, No. 3, pp.
441-447,1993. Representative ICso values were in the range of 0.017~tM -
3.0 itM. The solubility and solutionlsolid state stability of three salt
forms of (1S.
4R>-4-(2amino-6-(cyclopropYl_amino)-9(1~1-nur3n-9-v11-2-cvcloaentene-1-meth
anol O- (phenyl 10 etboxv-L-alaninvll phosphate The salts have handling and
formulation advantages in that they are stable, free-flowing crystalline
solids that do not change composition, even at elevated temperature and
humidity. The free base of (1S)
4R)-4-[2-amino-6-(cyclopropylamino)-9(H)-purin-9-y1~ 15
2-cyclopentene-1-methanol O- (phenyl ethoxy-L-alaninyl) phosphate in
contrast, is a hygroscopic, amorphous solid foam that could not be
crystallized.  Solid0.1 N liC!PBSHPMGTweonSolid
StateForm~.yp~,Stability(%)SolubilityStabilitySolubilityStabilitySolubility
Stability(%)(mglmL.)(%)(~~-)(%)FreeAmorphous>
569.I0.05498.50.0497.693.7BaseHYBro~PicGlutaratecrystals> 569.30.08499.9>
0.25, < 198.69Fttmaratecryatala> 570.00.08698.50.Z2-98.397.lSuccinateoryata
s~> 566.D0.06999.8> 0.25, < I98.899.6 Solution stability ~ /. of parent
(AUC) after 27 hr at room temperature, normalized to initial AUC. 20 Solid
state stability ~'/o of parent (AUC) after two weeks at 60C) normalized to
initial AUC. The free bases of the phosphoramidates of 2',3'-dideoxy
adenosine and 2',3'-dideoxy2',3'-didehydroadenosine are hygroscopic
amorphous foams or gums. However, their 25 instability to acid prevents
advantageous utilization of complexes with acids to form salts SUBSTITUTE
SHEET (RULE 26)   17 March 2003 WO 00/18775 PCT/GB99/03207 117 with
improved physical properties; exposure to acids degrades these compounds
rapidly. { 1 S,
4R)-4-[2-amino-6-(cyclopropylamino)-9{H)-purin-9-yl]-2-cyclopentene-1-metha
nol (abacavir) has enhanced stability to acid, compared to nucleosides
containing labile glycosidic bonds between heterocycle and sugar. Thus
phosphoramidate protides of 5 abacavir form stable salts that have been
found to have advantageous physical pmperties suitable for pharmaceutical
development. SUBSTITUTE SHEET (RULE 28)   17 March 2003 WO 00/18775 



118 CL, AIMS_ 1. A compound of the formula (I): HN N ~N C II N N~ NH2
Ar-O-P-O R5-N R'~-C-RZ I C R3-X O 5 wherein Ar is an aryl group
PCT/GB99/03207 10 R' and R~ are each independently selected from the group
comprising H) alkyl and aryl groups) X is selected from the group
comprising O, NH, NR4 and S wherein R4 is selected from the group
comprising allryl and aryl; 15 Rs is selected from the group comprising H)
alkyl and aryl groups, wherein when R' and Rs are each alkyl they may be
linked to form a 5- or 6- membered ring; and R3 is selected from the group
comprising H, alkyl, aryl, heterocyclic and 20 polycyclic groups, or a
pharmaceutically acceptable derivative or metabolite thereof. SUBSTITUTE
SHEET (RULE 26)   17 March 2003 WO 00/18775 119 2. A compound according to
claim 1 wherein Ar is phenyl or substituted phenyl. PCT/GB99/03207 5 3. A
compound according to any one of claims 1 to 2 wherein R3 is selected from
the group comprising -CH3, -CZHs and -CH2Ph. 4. A compound of the formula
(>I): HN N II N N~ NH2 HO-P-O R~-N R'J-~-R2 I C 10 R3`x `O wherein R~, R2,
R3, RS and X have the meanings ascribed in Claim 1. 5. A compound according
to any one of claims 1 to 4 wherein R' and Rz are the same 15 or different
and are H, -CH3 or -CHZCH3. 6. A compound according to any one of claims 1
to 4 wherein R' is H and RZ is -CH3 or -CHZ Ph. 20 7. A compound according
to any one of claims 1 to 6 wherein the C atom bearing R' and R2 is chiral.
SUBSTITUTE SHEET (RULE 26)  



17 March 2003 WO 00I18775 PCT/GB99/03207 120 8. A compound according to any
one of claims 1 to 6 wherein the compound has L chirality with respect to
the C atom bearing R~ and R~. 9, A compound according to any one of claims
1 to 8 wherein X is O. 5 10. A compound selected from: ( 1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[phenyl methoxy-L-alaninyl] phosphate 10 (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[L-alaninyl] phosphate diammonium salt ( 1
S,4R)-4-[2-amino-6-(cyclopmpylamino)9H-purin-9-yI]-2-cyclopentene-1-methano
l O1 S [phenyl benzyloxy-L-alaninyl] phosphate (I
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-ylj-2-cyclopentene-1-metha
nol O[phenyl methoxy-D-alanirryl] phosphate 20
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-met
hanol O [phenyl methoxy-a,a-dimethylglycinyl] phosphate (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-ylj-2-cyclopentene1-methan
ol O[phenyl methoxy-L-phenylalaninyl] phosphate 25 (I
S,4R)-4-[2-amino-6-(cyclopmpylamino)-9H-purin-9-yl]-2-cyclopentene-1-methan
ol O[phenyl ethoxy-L-alaninyl] phosphate (I
S,4R)-4-[2-anuno-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O30 [phenyl methoxyglycinyl] phosphate ( 1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-y1J-Z-cyclopentene-1-metha
nol O[phenyl L-aspariyl dimethyi ester] phosphate. r SUBSTITUTE SHEET (RULE
26)   17 March 2003 WO 00/1877S PCTIGB99/03207 121 (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [4-chlorophenyl methoxy-L-alaninyl] phosphate 5
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-y1J-2-cyclopentene-1-met
hanol 0 [phenyl tertbutyloxy-L-alaninyl] phosphate (1
S,4R)-4-[2-amino-6-(cyclopropylamino~9H-purin-9-yl]-2-cyclopentene-1-methan
ol O[Phenyl n-propoxy-L-alaninyl] phosphate to (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[Phenyl n-butyloxy-L-alaninyl] phosphate (1
S,4R)-4-[2-amino-6-(cyclopmpylamino)-9H-purin-9-yl]-2-cyclopentene-1-methan
ol O 15 [Phenyl i-propoxy-L-alaninyl] phosphate (1
S,4R4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl)-2-cyciopentene-1-methano
l O[(p-(2",Z"-dimethoxypropionic acid methyl ester) phenyl)
methoxy-L-alaninyl] phosphate 20
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-pwin-9-yl)-2-cyclopcntene-1-meth
auol O [phenyl (2-methylpropyl)oxy-L-alaninyl] phosphate (1
S,4R4-[2-amino-6-(cyclopmpylamino)-9H-purin-9-yl]-2-cyclopentene-I-methanol
O[phenyl (2,2-dimethylpropyl)oxy-L-alaninyl] phosphate 25 (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[phenyl 3-methylbutyloxy-L-alaninyl] phosphate ( 1
S,4R4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyciopentene- I
-methanol O 30 [phenyl 3-pentyloxy-L-alaninyl] phosphate 1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O 



[phenyl methoxy-L-valinyl] phosphate SUBSTITUTE SHEET (RULE 26)   17 March
2003 WO 00/1877S PCT/GB99/03207 122 ( 1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [phenyl 3,3-dimethyl-1-butyloxy-L-alaninyl] phosphate 5 ( 1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [Phenyl n-pentyloxy-L-alaninyl] phosphate
(1S,4R)-4-[Z-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1
methanol O[Phenyl cyclohexyloxy-L-alaninyl] phosphate 10 (1
S,4R)-4-[2-~nino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[Phenyl cyclohexanemethoxy-L-alaninyl] phosphate (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O 15 [Phenyl methoxy-3-cyclohexane-L-alaninyl] phosphate (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[4-bromophenyl methoxy-L-alaninyl] phosphate 20 (1
S,4R)-4-[2-amino-6-(cyclopropyIamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [phenyl diethoxy-L-aspariyl] phosphate (1
S,4R4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopantene-1-methano
l O[phenyl methoxy-L-methionyl] phosphate 25 ( 1
S,4R)-4-[2-anuno-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[phenyl methoxy-L-leucinyl] phosphate (1
S,4R)-4-[2-anvno-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O 30 [phenyl methoxy-L-prolinyl] phosphate. ( 1
S,4R)-4-[2-amino-6-(cycloproylamino)-9H-purin-9-yl]-2-cyclopentenc-1-mcthyl
ene[phcnyl dibenzyloxy-L-aspartinyl] phosphate SUBSTITUTE SHEET (RULE 2B)
17 March 2003 WO 00/18775 123 PCT/GB99/03207 (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[phenyl 4-methyl-1-pentyloxy-L-alaninyl] phosphate ( 1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O 5 [phenyl cyclopentylmethoxy-L-alaninyl] phosphate ( 1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O= [4-fluorophenyl methoxy-L-alaninyl] phosphate 10 ( 1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [4-iodophenyl methoxy-L-alaninyl] phosphate (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
aol O[phenyl dimethoxy-L-glutamyl] phosphate is ( 1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopenteno-
1-methanol O[phenyl methoxy-L-tryptophanyl] phosphate (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O 20 [phenyl methoxy-L-isoleucinyl] phosphate ( 1
S,4R4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methano
l 0[phenyl cycloheptanyloxy-L-alaninyl] phosphate 



25 ( 1
S,4R)-4-[2-amino-6-(cyclopropylaniino)-9H-purin-9-yl]-2-cyclopentene-1-meth
anol O [phenyl cyclobutylmethoxy-L-alaninyl] phosphate (1
S,4R)-4-(2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-motha
nol O[phenyl cyclopmpylmethoxy-L-alaninyl] phosphate 30 (1
S,4R4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-methano
l O[phenyl cyclobutyloxy-L-alaninyl] phosphate SUBSTITUTE SHEET (RULE 26)
17 March 2003 124
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-met
hanol O [phenyl cyclopentyloxy-L-alaninyl] phosphate ( 1 S,4R)-4- [2-ami n
o-6-(cycl opropyl amin o)-9H-purin-9-yl ]-2-cyc 1 opentene-1-meth anol O S
[phenyl phenethoxy-L-alaninyl] phosphate (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [phenyl 3-phenyl-1-propoxy-L-alaninyl] phosphate 10
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-eyclopentene-1-met
hanol O [phenyl 4-phenyl-1-butoxy-L-alaninyl] phosphate
(1S,4R)-4.-[2-amino-6-(cyclopropylanvno)-9H-purin-9-yl]-2-cyclopentene-1-me
thanol O [phenyl 2-cyclohexyl-1-ethoxy-L-alaninyl] phosphate 15 (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [phenyl 3-cyclohexyl-1-propoxy-L-alaninyl] phosphate (1
S,4R)-4-[2-amino-b-(cyclopmpylamino)-9H-purin-9-yl]-2-cyclopentene-1-methan
ol O 20 [phenyl 4-cyclohexyl-1-butoxy-L-alaninyl] phosphate
(1S,4R)-4-[Z-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-met
hanol O [phenyl methoxy-a-ethyl-L-glycinyl] phosphate 25
(1S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-met
hanol O [phenyl methoxy-a-phenyl(RS)glycinyl] phosphate
(1S,4R)-4-[2-amino-6-{cyclopropylamino)-9H-purin-9-yl]-2-cyelopentene-1-met
hanol O [phenyl methoxy-a-propyl-L-glycinyl] phosphate) 30 (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O ([phenyl methoxy-a-butyl-RS-glycinyl] phosphate i ~,; AMENDED SHEET .
:a   17 March 2003 WO 00/18775 PCT/GB99/03207 ' 125 (1
S,4R)-4-[2-amino-b-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [p-phenoxyphenyl methoxy-L-alaninyl]phosphate ( 1
S,4R)-4-[2-amino-b-(cyclopropyiamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O5 [p-phenylphenyl methoxy-L-alaninyl)]phosphate ( 1
S,4R)-4-[2-amino-b-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O-' [4-hydroxyacetophenone methoxy-L-alaninyl] phosphate 



10 (1
S,4R)-4-[2-amino-b-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [4-butylphenyl methoxy-L-alaninyl] phosphate ( 1
S,4R)-4-[2-amino-b-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopenteno-
1-methanol O[p-methoxyphenyl methoxy-L-alaninyl] phosphate 15 (1
S,4R)-4-[2-amino-b-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[p-propoxyphenyl methoxy-L-alaninyl] phosphate
(1S,4R)-4-[2-amino-b-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1
methanol O 20 [phenyl methoxy-a,a-cyclopentylglycinyl] phosphate (1
S,4R)-4-[2-amino-6-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O [phenyl methoxy-a,a-cylohexylglycinyl] phosphate 25
(1S,4R)-4-[2-amino-b-(cyclopropylamino)-9H-ptuin-9-yl]-2-cyclopentene-1-met
hanol O [phenyl methoxy-a,a-cylopropylglycinyl] phosphate ( 1
S,4R)-4-[2-amino-b-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[p-(methoxycarbonyl)phenyi methoxy-L-alaninyl] phosphate 30 (1
S,4R)-4-[2-amino-b-(cyclopropylamino)-9H-purin-9-yl]-2-cyclopentene-1-metha
nol O[p-(trifluoromethylthio)phenyl methoxy-L-alaninyl] phosphate
SUBSTITUTE SHEET (RULE 25J   (sz and? ~aHS sJ.n~.sens ~~s amipos a~gqdsoqd
(i~Cutust~-Z-oututsl~Cq~aui-H I~(uaqct) -p
Ioa~am-i-auaiuadolo~Co-Z-(I~-6-~d-(F~6-ou~I~Cdosdo~o~to-9-ouicug-Zrb-(~Ib`S
I ) 0 siaaiosioua~secp aTsqdoqd (I~funn'p:-Z-~Cxoq~aut I~uaqd) -p
iousqtaui-
i-aua~uadoto~Co-Z-(i~-6-~d-(H)6-o~u~I~Cdosdota`(a-9-ouiu~-Z)-ti-(gb`S I )
~~s a~g~-Q a~sqdsoqd (I~(ucuste-Z-~txoqla t~uaqd) -p ioueq;
aai-i-aua~uadojo~Co-Z-(i~-6-~dUI~6-oust`Cdoidolo~to-g-ounus-Z)-ti-(gy`SI)
SZ ~Iss a~8is~nt$ a;Bqdoqd (I~fyusp3-Z-~Cxoqia t~uaqd) -p
iousqiaut-i-aualuadoto`Co-Z-(I~-6-urmd-(H)6-oust`Cdoidoto~(o-g-oucuze-Z~~-(
ZIti`Si) hiss a~eisutnt a~gqdsoqd (I~fuiuetg--I-~Cxoqla t~~u~ OZ -p
ioueq~aiu-i-aua~uadolo~Co-Z-(t~-6-~d-~6-ouiun3t~Cdosdoto~(o-9-ouime-Z)-b-(~
Iti`S i) ;Iss a~8ut~ns a~8qdsoqd (I~Cucuste-Z-~Cxocpaui I~Cuaqd) -p
jousq~aui-i-aua~uadojo~Ca-Z-(i~6-uund-(~6-ouimst~Cdoidota`to-g-ou~m$-Zrb-(~
b`S i) SI ;Iss a~~u~ns aiBqdsoqd (I~Cuiusls-Z-~xoq~a I~Cuaqd) -O
Io~~acu-i-aua~uadoto~Co-Z-(I~-6-~d-~6-outuiet~Cdoidota~o-g-ounue-Z)-1~ZI~'`
S i) a~sqdsoqd [I~CutuetE-Z-~Cxo~auz I~Cuaqd(la~sa I~Ccga a~st~(xoqteo)-o]
-p
tottaqtatu-i-aua~uadoto`Co-Z-[I~-6-uund-H6-(outucal~Cdoidoto~)-g-ouiu~8-Z]-
b-(Zib`Si) Oi a~~qdsoqd [I~Caiuets--I-~xoq~auc
I~uaqd(I~Cur.~oag~Catp-Z`Z)-d] -,p
iousq~acu-i-aua~uadolo~Co-Z-[I~-6-~d-H6-(omu~t~(doidolo~ta~g-ounue-Z]-t~-(Z
ib`Si) a~eqdsoqd [I~CutuetE-~-~Cxocgam I,Cuaqd(I~Cmnt`Cuoqu.ot~tuaqd-Z)-c~
S -p
tou~qiam-i-aua~uadoto~Ca-Z-[i~-6-u~md-H6-(outu~et`Cdoidoh~Co)-g-outtue-Z]-~
-(?iti`SI) a~eqdsoqd [I~CuiustE-Z-~Cxoq~am I~(uaqd(I~tucn~Cxoq~aui-Z)-d] -p
jousq~am-i-aua~uadoto~Co-Z-[I~-6-uund-H6-(omu~et~Cdo.~dota~C~~g-omu~-Z]-ti-
(gtr`S i) 9Zi - LOZ0/668~LLJd SLLSI/00 OM 



ooz u~~v~ ~ 1   17 March 2003 WO 00/18775 PCT/GB99/03207 l27 ( 1
S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol O (phenyl N-cyclopropylamino-L-alaninyl) phosphate sodium salt (1
S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol O 5 (phenyl N,N-dimethylamino-Iralaninyl) phosphate sodium salt ( 1
S,4R)-4-(2-amino-6-cyclopropylamino-9(H)-purin-9-yl)-2-cyclopentene-1-metha
nol O-(Lr alaninyl) phosphate disodium salt. 10 11. A compound according to
any one of claims 1 to 3 or claim 10 or any one of claims 5 to 9 as
dependent on any one of claims 1 to 3 for use in a method of treatment,
prophylaxis or diagnosis. 12. Use of a compound according to any one of
claims 1 to 3 or claim 10 or any one of 15 claims 5 to 9 as dependent on
any one of claims 1 to 3 in the manufacture of a medicament for the
treatment or prophylaxis of a viral infection. 13. Use of a compound
according to claim 12 wherein the viral infection comprises HIV. 20 14. Use
of a compound according to claim 12 wherein the viral infection comprises
HBV. 15. A pharmaceutical composition comprising a compound according to
any one of claims 1 to 3 or claim 10 or any one of claims 5 to 9 as
dependent on any one of claims 1 to 3 in combination with a
pharmaceutically acceptable excipient. 25 16. A composition according to
claim 15 in a form for oral administration. 17. A process for the
preparation of a compound according to any one of claims 1 to 3 or claim 10
or any one of claims 5 to 9 as dependent on any one of claims 1 to 3
comprising 30 reacting a compound having the formula SUBSTITUTE SHEET (RULE
26)   17 March 2003 WO 00/18775 128 with a compound of formula O l0
Ar0-.p.-CI -.~5 CR1R2 COXR3 PCT/GB99/03207 SUBSTITUTE SHEET (RULE 26)
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