
EP 0 308 065 B1 The invention relates to a new ester of
9-(2-hydroxyethoxymethyl)guanine having valuable antiviral properties. 5
9(2-hydroxyethoxymethyl)guanine, otherwise known as acyclovir, possesses a
potent antiviral activity, particularly against herpes viruses (H. J.
Schaeffer et al, "Nature", 272 583-585 (1978), UK Patent Specification
1523865  and US. Patent Specification No. 4199574). Acyclovir is however
only poorly soluble in water. thereby limiting the formulation of the drug
in aqueous pharmaceutical preparations where solubility is required. 10
Also acyclovir is only poorly absorbed from the gastrointestinal tract
after oral administration (15% recovery in the urine when tested in rats
and 20% in humans). Such low bioavaliability requires the administration of
large doses of drug In order to achieve and maintain effective anti-viral
levels in the plasma. European Patent Specification 99493 and Journal of
Medicinal Chemistry, vol. 26, no.4, 04/83, p.602- 15 604 describe amino
acid esters of acyclovir, specifically the glycine and alanine esters which
show improved water-solubility compared with acyclovir. We have now
discovered that the L-valine ester of acyclovir, characterised by
side-chain branching adjacent to the [err]carbon atom, and which was not
disclosed In European Patent Specification 99493 and the journal of
Meicinal Chemistry reference, surprisingly has improved bioavailability
after oral administra- 20 tion compared with the alanine and glycine esters
mentioned therein. According to one feature of the present invention we
provide the compound of formula (1) 26                                   N
30              [err] [err]             1 2 36 wherein [err] represents a
group of formula [err] the ester group[err]being in the L- aonfiguration
and pharmaceuticallly acceptable salts thereof. The compound of formula (I)
can also be named as
2-((amino-1,6-dihydro-6-oxo-9H-purin-9-yl)methoxy)ethyl L-valinate. In
tests in rats, measuring the urinary recovery as acyclovir (% dose
administered) after oral 40  administration. the compounds of the invention
show a large increase in absorption from the gut compared with the other
aster  and compared    with acyclovir. This enables less drug to be
administered while still providing equivalent drug  levels in the plasma
after oral absorption. The L-valinate compound Is especially preferred by
virtue of its particularly good absorption from the gut. In addition   to
the relatively high bioavailability, the compound according to the
invention possess 45  substantially the same antiviral effect as acyclovir
in vitro. The advantageous increase in bloavallability of the compound is
thus not gained  at the expense of antiviral potency. Indeed, it has been
found that In certain clinical applications, e.g. the treatment of stromal
keratits, certain amino acid esters have been found to provide a superior
thereutic effect to acyclovir (EP 99493). The pharmaceutically acceptable
salts of the compound of formula (I) are preferably acid addition salts 50
derived From an appropriate acid, e.g. hydrochloric, sulphuric, phosphoric,
maleic, fumaric, citric, tartaric, lactic, aneti or p-toluenesulphonic
acid. A particularly preferred salt is the hydrochloride salt of the 



compound of formula (I). In experiments In animals, it was discovered that
the oral administration of the compound of formula (1) above produced
measurable levels of  acyclovir in the plasma. Thus according to another
aspect of the 55  invention we provide a means   of generating acyclovir in
vivo by administration of the compound of formula (1) above or a
pharmaceutically acceptable salt thereof to a mammal. The  compounds
according  to the invention may be prepared in conventional manner, e.g. by
a process as described  below. 2    EP 0 308 065 B1 Thus  according to a
further feature of the present invention we provide a process for the
preparation of the  compound of formula (I) above and pharmaceutically
acceptable salts thereof which comprises a) reacting a compound of formula
(ii) x 10 [err] 20    wherein X is an optionally protected hydroxy group,
and Y is an optionally protected amino group with an opptionally protected
L-vallne or  futional equivalent thereof; b) converting a compoundof
formula (III) (III) 30                                M 35
[ERR] [ERR]               1 2 40 (wherein [err] is as defined above; and M
represents a hydroxy group and G represents an atom or group that can be
replaced by or convertedto an amino group; or G represents an amino group
and M represents an atom  or group that can be replaced by or converted to
a hydroxy group) into the 45    compound  of formula  (1)or a
pharmaceutically acceptable salt thereof; or 3    EP 0 308 065 B1 c)
reacting a compound of formula (IV) 5 (IV) 10
[err] Q 



15 (wherein X and Y are as defined above and Q represents a leaving atom or
group) with a compound of formula (V) [err] 20 (wherein [err] is as defined
above, A represents a leaving group or atom and R2 is an optionally
protected amino group)); and optionally effecting one or more of the
following conversions, in any desired sequence:- i) removal of any
protecting groups; 25     ii) where the resulting product Is a compound of
formula (1), conversion of the said compound into a pharmaceutically
acceptable Salt thereof; and iii) where the resulting product is a
pharmaceutically acceptable salt of a compound of formula (1), conversion
of the said salt into the parent compound. With regard to process a), the
esterification reaction may be carried out in conventional manner, for 3o
example in a solvent such as pyridine or dimethylformamide in the presence
of a coupling agent such as N,N'-dicyclohexylcarbodiimide, optionally in
the presence of a catalytic base such as 4- dimethylaminopyridine. The
water formed during the reaction may, if desired, be removed In
conventional manner. for example by distillation or by the addition of a
water-binding substance. Subsequently, the ester obtained as reaction
product may be isolated In conventional manner. 35     AS an alternative to
the  use of L-valine per se, a functional equivalent of the acid may be
employed, e.g. an acid halide such asthe acid chloride, or an acid
anhydride. In such a case In order to avoid undesirable side-reactions, it
is advantageous to use an amino-protected derivative. Examples of preferred
amino=protecting groups including acyl, e.g.[err]alkanoyl such as acetyl
and aryloxycarbonyl, e.g. ben- zyloycarbonyl. A suitable amino-protected
derivative, for example, is one wherein the amino group of the 40  amino
acid is replaced by an azido group. Conversion of a compound of formula
(111) into a compound of formula (1), by method b), can be achieved by
various means For example G may represent an azide group which can be
reduced to an amino group by catalytic hydrogenation, using a suitable
catalyst such as palladium on carbon. Alter- natively.G may represent a
halogen atom or an alkylthio or alkylsulphonyl group which can be converted
to 45  an azide group which in turn can be converted to  an amino group by
catalytic hydrogenation using, for example hydrogen in the presence of
palladium on carbon. For the preparation of the compound of formula (1)a
compound of formula (III) wherein M is an amino group may be converted to a
hydroxy group for example by treatment with a deaminating enzyme such as
adenosine deaminaseenosine deaminase. Those processes together  with other
conventional processes are described in Fused Pyrimidines, Part 50 H
Purinos.ED by D.J Brown (1971), Wiley-lnterscience. In process (c) the
grooup Q in formula (IV) may, for example, represent a hydrogen atom; an
acyl group, e.g. a(err)alkanoyl   group   such as an acetyl group or an
aroyl group such as a benzoyl group; or a tri- [err] alkylsilyl group such
as trimethylsily group. The group A In formula (V) may, for example,
represent a halogens atoms (e.g  chlorine ) or an  acyloxy group wherein
the acyl moiety may be, for example, 55  [err] alkanoyl group such acetyl
or an aroyl group such as benzoyl. The group R2 may represent an 



amino protecting group such as for example, [err] alkanoyl (e.g. acetyl) or
aryloxycarbanoyl (e.g. benzylox- ycarbonyl)and it may also represent an
azido represent an  azido group. The reaction may be conveniently effected
in a strong polar solvent such as dimethylformamide or
hexamethylphosphoramide, advantageously in the presence of 4    EP 0 308
065 B1 a base such as triethylamine or potassium carbonate. Aternatively, a
thermal condensation may be effected by heating the compounds of formulae
(IV) and (V) in the presence of a catalytic amount of a strong acid, e.g.
sulphuric acid. Compounds of formulae (II) to (V), employed as
Intermediates in the synthesis of the compound of 5 formula (I). can be
prepared in conventional manner, e.g. by procedures described in U.K.
Patent Specification No. 1523865. These methods rely on intermediates
prepared from simply substituted purines, which may be available
commercially, or prepared according to techniques which are well known per
se and which are disclosed In the literature such as the aforementioned
text-book. Thus, for example, compounds of formula (III) may be generally
prepared by using an analogous procedure to that of process 10 (c). i.e.
reacting an appropriate purine with a compound of formula (V). The optional
conversions i), ii) and iii) may be effected in conventional manner. Thus,
for example, removal of protecting groups in conversion i) may be effected
by hydrolysis, solvolysis or hydrogenolysis as appropriate. With regard to
removal of protecting. groups on the amino acid acyl radicals,
hydrogenolysis. e.g. of aryloxycarbonyl protecting groups, and conversion
of azido group, e.g. by catalytic 15 hydrogenation e.g. using a palladium
catalyst, are preferred. With regard to protection of the groups in the 2-
and/or 6-positions of the purine nucleus, these may be selected for example
from arylmethyl groups e.g. benzyl:or tri-[err]alkylsilyl e.g.
trimethylsilyl. Arylmethyl blocking groups may be removed for example by
hydrogenolysis, e.g. by hydrogenation in the presence of Raney nickel or a
palladium catalyst. Trialkylsilyl blocking groups may be removed for
example by solvolysis e.g. by alcoholysis. 20     The conversion of a
compound of formula (I) Into a pharmaceutically acceptable salt may be
effected In conventional manner for example, by treatment of the compound
with an appropriate acid to form an acid addition salt for example, by
Iyophilsation of a methanolic solution of the parent ester with an acid
solution. Similarly. conversion of a salt into the parent compound of
formula (1) may be effected in conventional manner. 25     The present
invention also provides the compound of formula (1) and pharmaceutically
acceptable salts thereof (hereinafter identified as "the active compounds")
for use in medical therapy e.g. in the treatment or prophylaxis of a viral
disease in an animal, e.g. a mammal such as man. The compounds are
especially useful for the treatment or prophylaxis of diseases caused by
various DNA viruses, such as herpes infections, for example herpes simplex,
varicella zoster, cytomegalovirus as well as diseases caused by 30
hepatitis B or Epstein-Barr viruses or human herpes virus -6 (HHV-6). The
active compounds can also be used for the treatment or prophylaxis of
retrovirus infections such as HIV infections and papilloma or wart virus
infections. In addition to their use in human medical therapy, the
compounds of formula (1) can be 



administered to other animals, for treatment or prophylaxis of viral
diseases, e.g. In other mammals. For example the active compounds are
especially useful for the treatment of equine rhinopneumonitis. 35   The
present invention also   provides  a method for the treatment or
prophylaxis of a viral disease in an animal e.g.  a mammal such as man ,
which comprises administering to the animal an effective antiviral amount
of a compound of formula (I) or a pharmaceutically acceptable salt thereof.
The present t invention also provides the use of a compound of formula (I)
in the manufacture of a medicament for the treatment or prophylaxis of a
viral Infection. 40     The active compounds may be administered by any
route appropriate to the condition to be treated, suitable routes including
oral, rectal, nasal, topical (including buccal and sublingual) vaginal and
parenteral (including subcutaneous, intramuscular, intravenous,
intradermal, intrathecal and epidural). It will be appre- ciated that the
preferred route may vary with for example the condition of the recipient.
For each of the above-indicated utilities and indications the amount
required of an active ingredient (as 45  above defined) will depend upon a
number of factors including the severity of the condition to be treated and
the identity of the recipient and will ultimately be as the discretion of
the attendant physician or veterinarian. In general however, for each of
these utilities and indications, a suitable effective dose will be in the
range 0.1 to 250mg per kilogram bodyweight of recipient per day, preferably
in the range 1 to 100mg per kilogram bodyweight per day and most preferably
in the range 5 to 20mg per kilogram bodyweight per 50 day: an optimum dose
Is about 10mg per kilogram bodyweight per day. (Unless otherwise Indicated,
all weights of active ingredient are calculated as the parent compound of
formula (I): for salts thereof the figures would be increased
proportionately). The desired dose is preferably presented as two, three,
four or morn sub-doses  administered at appropriate intervals throughout
the day. These sub-doses may be administered  in unit dosage forms, for
example, containing 10 to 1000mg, preferably 20 to 500mg and most
preferablr 100 to 400mg of active ingredient per unit dosage form. Thp
compounds of the present invention may be administered alone or in
combination with other therepeutic  agents for example, with 9
(2-hydroxyethoxymethyl)guanine (acyclovir) used to treat herpes virus
infections in particular MSV   (1), and with zidovudine used to treat
retroviral Infections in particular HIV 5    EP 0 308 065 B1 infections.
While it is possible for the acTive ingredients to be administered alone,
it is preferably to present them as pharmaceutical formulations. The
formulations, both for veterinary and for human use, of the present
invention comprise at least one active ingredient, as above defined,
together with one or more acceptable 5  carriers therefor and optionally
other therapeutic Ingredients. The carrier(s) must be "acceptable" in the
sense of being compatible with the other ingredients of the formulation and
not deleterious to the recipient thereof. The formulations include those
suitable for oral, rectal, nasal, topical (including buccal and
sublingual), vaginal or parenteral (including subcutaneous, intramuscular,
intravenous, intradermal, intrathecal and 



10  epidural) administration. The formulations may conveniently be
presented in unit dosage form and may be prepared by any of the methods
well known in the art of pharmacy. Such methods include the step of
bringing into association the active ingredient with the carrier which
constitutes one or more accessory ingredients. In general, the formulations
are prepared by uniformly and intimately bringing into association the
active ingredient with liquid carriers or finely divided solid carriers or
both, and then, if necessary, is  shaping the product. Formulations of the
present invention suitable for oral administration may be presented as
discrete units such as capsules cachets or tablets each containing a
predetermined amount of the active ingredient; as a powder or granules: as
a solution or a  suspension in an aqueous liquid or a non-aqueous liquid;
or as an oil- in-water liquid emulsion or a water- in-oil liquid emulsion.
The active ingredient may also be presented as a 20 bolus. electuary  or
paste. A tablet may be made by compression or moulding, optionally with one
or more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active ingredient In a free- *
flowing form such as a powder or granules, optionally mixed with a binder,
lubricant, inert diluent, preservative. surface active or dispersing agent.
Moulded tablets may be made by moulding In a suitable as  machine a mixture
of the powdered compound moistened with an inert liquid diluent. The
tablets may optionally be coated or scored and may be formulated so as to
provide slow or controlled release of the active ingredient therein. For
infections of the eye or other external tissues e.g. mouth and skin, the
formulations are preferably applied as a topical ointment or cream
containing the active ingredient in an amount of for example, 0.075 so  to
20%W/W, preferably 0.2 to 15% w/w and most preferably 0.5 to 10% w/w. When
formulated in an ointment, the active ingredients may be employed with
either a paraffinic or a water-miscible ointment base. Alternatively, the
active Ingredients may be formulated in a cream with an oil-In-water cream
base. In addition topical applications may be made transdermally by means
of an iontophoretic device. If desired the aqueous phaseof thecream base
may include, for example, at least 30% w/w of a 35  polyhydric alchol .
i.e. an alcohol having two or more hydroxyl groups such as propylene
glycol, butane 1 .3diol, mannitol. sorbitol, glycerol and polyethylene
glycol and mixtures thereof. The topical formulations may desirably include
a compound which enhances absorption or penetration of the active
ingredient through the skin or other affected areas. Example of such dermal
penetration enhancers Include dimethyl- sulphhexide and related analogues.
40     Formulations suitable for topical administration to the eye also
include eye drops wherein the acive ingredient is dissolved  or suspended
in a suitable carrier, especially an aqueous solvent for the active
ingredient The active ingredient is preferably present in such formulations
in a concentration of 0.5 to 20%, advantageously 0.5 to 10% particularly
about 1.5% w/w. Formulations suitable for topical administraton in the
mouth include lozenges comprising the active 45  ingredient in a flavoured
basis, usually  sucrose and acacia or tragacanth; pastilles comprising the
active ingredient in a inert basis such as  gelatin and glycerine, or
sucrose and acacia; and mouthwashes comprising the active ingredient in a
suitable liquid carrier. Formulations for rectal administration may be
presented as a suppository with a suitable base comprising for example
cocoa butter or a salicylate. 



50     Formulations suitable for nasal administration wherein the carrier
is a solid include a coarse powder having a particle size for example in
the range 20 to 500 microns which is administered in the manner In which
snuff is taken, i.e. by rapid inhlation through the nasal passage from a
container of powder held close up to the nose. Suitable formulaions wherein
the carrier is a liquid, for administration as for example e nasal spray or
as nasal drops., include aqueous or oily solutions of the active
ingredient. 55     Formulations suitable for vaginal administration may be
presented as pessaries, tampons, creams, gels, pastes. foams or spray
formulations containing in addition to the active ingredient such carriers
as are known in the art to be appropriate.    EP 0 308 065 B1 Formulations
suitable for parenteral administration include aqueous and non-aqueous
sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation isotonic with the
blood of the Intended recipient; and aqueous and non-aqueous sterile
suspensions which may include suspending agents and thickening agents. The
formulations may be presented in unit-dose or 5  multi-close containers,
for example  sealed ampoules and vials, and may be stored in a freeze-dried
(lyophilized) condition requiring only the addition of the sterile liquid
carrier, for example water for Injections, immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from
sterile powders, granules and tablets of the kind previously described.
Formulations for intramuscular administra- tion are particularly preferred.
10    preferred unit dosage formulations are those containing a daily dose
or unit daily sub-dose, as herein above recited or an appropriate fraction
thereof, of an active ingredient. it should be understood  that In addition
to the ingredients particularly mentioned above the formulations of this
invention may include other agents conventional in the art having regard to
the type of formulation In question for example those suitable for oral
administration may include flavouring agents. 15    Ile present invention
further provides veterinary compositions comprising at least one active
Ingredient asabove defined together with a veterinary carrier therefor.
Veterinary carriers are materials useful for the purpose of administering
the composition and may be solid. liquid or gaseous materials which are
otherwise inert or acceptable in the veterinary art and are compatible with
the active ingredient. These veterinary compositions may be administered
orally, paren- terally or by any other desired route. For oral
administration the compositions can be in the form of a tablet, granule,
drench, paste, cachet, capsule or feed supplement. Granules may be made by
the well known techniques of wet granulation, precompression or slugging.
They can be administered to animals in an inert liquid vehicle so as to
form a drench. or in a suspension with water or oil base. Preferably
further accessory ingredients such as 25  dispensing agent are included.
These formulations preferably contain from 15 to 85%  of the active
ingredient. The following Examples illustrate the present Invention Example
I A 



2-[(2-Amino-I ,6-dihydro-6-oxo-9H-purin-9-yl)methoxy)ethyl L-valinate a)
2-1(2-Amino-1,6-dihydro-6-oxo-9H-purin-9-yl)methoxy]ethyl--N-[benzyloxy)car
bonyl] L-valinate 35     A suspension of acyclovir (2.000g; Burroughs
Wellcome Co.) in dry dimethylformamide (DMF) (150ml) was warmed to [err] to
give a colorless solution. CBZ-L-valine (3.012g; Sigma Chemicals, St. Louis
MO and J.Am.Chem.Soc, 79, 5697 (1957)), 4-dimethylaminopyridine (154mg;
DMAP, Chem.Ber. 89 2921-33 [1956]) and dicyclohexylcarbodiimide (2.998g;
DCC, US Patent 2656383) were added to the warm solution. The faint yellow
solution was allowed to cool to room temperature and stirred overnight. A
white precipitate 40  was observed after 30 minutes. The reaction mixture
was recharged with the above amounts of CBZ-L- valine. DMAP and DCC  and
the cloudy suspension stirred at room temperature for 2 days. The
suspension was filtered to remove 1.418g, of a white solid. The colorless
filtrate was concentrated to give a light yellow oil. The oil was purified
by flash chromatography on silica gel, eluting with a methanol In
dichloromethane gradient (O-15%) to yield the title compound as 3.751g
(92.1%) of a white solid. 45 h) 2-[(2-Amino-1
,6.dihydro-6-oxo-9H-purin-9.yl)methoxy]ethyl L-valinate A mixture of
2-[(2-amino-1,6-dihydro-6-oxo-9H-purin-9-yl)methoxy]ethyl
N-[benzyloxy)carbonyl] L- valinate(5.0g)5% ONQ. Aft pjdium gn carbon
catalyst - 50% water (2g), and dimethylformamide (50ml), was 50  shaken  on
a Parr apparatus under 40 psi [err] for 3 hours. The reaction mixture was
filtered through a pad of Celite and evaporated in vacuo to give an oil. A
solid was crystallised from water/ethanol (1:3v/v) and recrystallised to
yield 1.5g of title compound; Analysis Calcd.   C, 48.14;  H, 6.22;   N,
25.91 Found   C, 47.84;  H, 6.26;   N, 25.75 7    EP 0 308 065 B1 2-(2
Amino-1,6-dihydro-6-oxo-9H-purin 9-y1)Methoxy]ethyl L-valinate
hydrochloride monohydrate 5  a) 2[(2-Amino-
1,6-dihydro-6-oxo-9H-purin-9-yl)methoxy]ethyl N-[benzyloxy)carbonyl]
L-valinate A suspension of acyclovir (2,000g; Burroughs Wellcome Co.) in
dry dimethylformamide (DMF) (1 50ml) was warmed to [err]to give a colorless
solution. CBZ-L-valine (3.012g; Sigma Chemicals, St. Louis MO and
J.Am.Chem.Soc, 79, 5697 (1957), 4-dimethylaminopyri- dine (154mg; DMAP,
Chem.Ber. 89 2921-33 10 [1956]). and dicyclohexylcarbolimide (2.998g: DCC,
US 2656383) were added to the warm solution. The faint yellow solution was
allowed   to cool to room tmperature and stirred overnight. A white
precipitate was observedv after   30 minutes. The reaction mixture was
recharged with the above amounts of CBZ-L-valine, DMAP and DCC and the
cloudy suspension stirred at room temperature for 2 days. The suspension
was filterad to remove 1.418g of a white solid. The colorless filtrate was
concentrated to give a light yellow oil. 15 The oil was purified by flash
chromatography on silica gel, eluting with a methanol in dichloromethane
gradient (0:15%) to yield the title compund as 3.751g (92.1%) of a white
solid. b) 2-[(2-Amino-1,6-dihydro-6-oxo-9H-purin-9-Yl)methoxy]ethyl
L-valinate hydrochloride monohydrate 20 



valinate, (3.730.g). 5% palladium on carbon catalyst (377mg), methanol
(1OOml), tetrahydrofuran (THF) (100ml) and a 0.5 M aqueous HCI solution
(18ml) was shaken on a Parr apparatus under 60 psi [err] for one day. The
reaction rnixuture was filtered through a pad of Celite then concentrated
to give a white solid. This solid was recrystllized from water/ethanol to
yield the title compound as 1.762g (60.0%) of a white powder; 26  mp [err]
(solid shrinks, gradually changes to oil and decomposes with foaming at
[err]. Analysis Calcd.  C, 41.22;  H, 6.12;  N, 22.19;  Cl, 9.36 Found
C,41.09;  H, 6.10;   N. 22.12;  Cl, 9.28 30 Example 2: Tablet Formulations
The following formulations A,  and C are prepared by wet granulation of the
ingredients with a solution 35  of providone, followed by addition of
magnesium stearate and compression. Formulation A 40 mg/tablet   mg/tablet
Active Ingredient         250         250 Lactose B.P.             210
26 Povidone B.P.              15          9 45
Sodium Starch Glycollate   20         12 Magnesium Stearate           5
3 50 66 8    EP 0 308 065 B1 Formulation B mg/tablet   mg/tablet Active
Ingredient         250        250 Lactose                    150 Avicel PH
101              60         26 Povidone B.P.              15          9 10
Sodium starch  Glycollate   20         12 Magnesium Stearate          5
3 15  Formulation  C mg/tablet Active Ingredient  100 Lactose
200 Starch                 50 Povidone B.P.           5 



25                                Magnesium Stearate      4 The following
formulations D and E, are prepared by direct compression of the admixed
ingredients. The lactose in formulation E is of the compression type. 30
Formulation D mg/tablet Active Ingredient     250 Avicel                150
Magnesium Stearate      4 40 Formulation E 45 mg/tablet Active Ingredient
250 Lactose               150 Avicel                100 50
Magnesium Stearate       5 505 55  Formulation Controlled Release
Formulation) The formulation is prepared by wet granulation of the
ingredients (below) with a solution of povidone followed by the addition of
magnesium stearate and compression. 9    EP 0 308 065 91 mg/tablet Active
Ingredient                                      500
Hydroxypropylmethylcellulose (Methocel K4M Premium)  112 Lactose B P
53 Povidone B.P.                                         28 Magnesium
Stearate                                   7 [err] 10 Example 3: Capsule
Formulations Formulation A 15     A capsule formulation is prepared
admixing the ingredients of Formulation D in Example 2 above and filllng
into a two-part hard gelatin capsule. Formulation B (infra) is prepared in
a similar manner. Formulation B 20 



mg/capsule Active Ingredient          250 Lactose B.P.                143
Sodium Starch Glycollate     25 Magnesium Stearate          2 30
Formulation C mg/capsule Active Ingredient       250 Macrogol 4000 B.P.
350 40     Capsules are prepared by melting the Macrogol 4000 BP,
dispersing the active ingredient In the melt and filling the melt into a
two-part hard gelatin capsule. Formulation D 45 Active Ingredient   250
Lecithin         100 Arachis Oil      100 50
450 Capsules are prepared by dispersing the active ingredient in the
lecithin and arachis oil and filling the dispersion into soft, elastic
gelatin capsules. Formulation E (Controlled Release Capsule The following
controlled  release capsule formulation is prepared by extruding
ingredients a, b and c using an extruder. followed by spheronisation of the
extrudate and drying. The dried pellets are then coated 10    EP 0 308 065
B1 with release-controlling membrane (d) and filled into a two-piece, hard
gelatin capsule. mg/capsule 5                              Active
Ingredient            250 Migrocrystaline Cellulose Lactose B.P Ethyl
Cellulose              13 10 Example 4: Ophthalmic Solution Active
Ingredient                0.5 Propylene Glycol                 0.2 g
Thiomersal                       0.001g Purified water to pH adjusted to
7.5   100 ml 



20 Example 5: Injectable Formulation 25 Active Ingredient
0.200 g Sterile, pyrogen free citrate buffer (pH 7.0) to    10 ml The
active ingredient is dissolved in most of the citrate buffer [err], then
Made up to volume and filtered through a sterile micropore filter into a
sterile 10ml amber glass vial (type 1) and sealed with sterile closures and
overseals. Example 6: Intramuscular injection 35 Active Ingredient
0.20g Benzyl Alcohol          0.10 g Glycofurol 75           1.45 g 40
Water for injection q.s. to   3.00 ml The active ingredient Is dissolved in
the glycofurol. The benzyl alcohol is then added and dissolved, and water
added to 3ml. The mixture is then filtered through a sterile micropore
filter and sealed in sterile 45  3ml armber  glass vials (type) 1). Example
7: Syrup Suspension 50                                Active Ingredient
0.25 g Sorbitol Solution    1.50 g Glycerol             2.00 g sodium
Benzoate      0.005 g Flavour,             0.0125 ml 55 Purified Water q.s.
to   5.00 ml The sodium benzoate is dissolved in a portion of the purified
water and the sorbitol solution added. The active ingredient is added and
dissolved. The glycerol and flavours are added and mixed in. Water is added
EP 0 308 065 B1 to a final volume of 5ml. Example 8: Suppository Active
ingredient [err]              250 Hard fat ,BP (Witepsol H25 - Dynamit
NoBel)  1700 10                         The active ingredient is used as a
powder wherein at least 90% of the particles are of [err] diameter or less.
One-fifth of the Witepsol H15 is melted In a steam-jacketed pan at [err]
maximum. The active ingredient is sifted through a [err] sieve and added to
the molten base with mixing, using a siverson fitted with a cutting head,
until a smooth dispersion Is achieved. Maintaining the mixture at [err] the
remaining  Witepsol H15 is added to the suspension and stirred to ensure a
homogenous mix. The entire 



Suspension is passed through a [err] stainless steel screen and, with
continuous stirring, is allowed to cool to [err]. At a temperature of
[err]to[err] 2.02g of the mixture Is filled into suitable plastic moulds.
The suppositories are allowed to cool to room temperature. Example 9:
Pessaries 26                                Active Ingredient [err]    250
Anhydrous Dextrose       543 starch                   200 Magnesium
SteARATE           7 30 The above ingredients  aree mixed directly and
pessarles prepared by direct compression of the resulting mixture. Example
10 35 a) Antiviral Activity Herpes Simplex Virus (HSV 1) was assayed in
monolayers of Vero cells in multiwell trays. Activity of 40  compounds was
determined In the plaque reduction assay, in which a cell monolayer was
Infected with a suspension of HSV 1, and then overlaid with nutrient
agarose in the form of a gel to ensure that there was no spread of virus
throughout the culture. A range of concentrations of compound of known
molarity was incorporated in the nutrient agarose overlay. Plaque numbers
at each concentration were expressed as percentages of the control and a
dose-response curve was drawn. From this curve the 50% Inhibitory
concentration [err] was estimated. Compound      [err] Example 1B 0.84 50
Acyclovir   0.08-0.1 Determination of Oral Bioavability 55     Long Evans
Rats were administered the compound to be tested by gavage at a dose
equivalent to 25mg/kg acyclovir. The urine was collected for 24 and 48
hours post-dose, ultrafitered, and analysed by reverse-phase
high-pressure liuid chromatography. The oral bioavailability of the
compound was ex- pressed  as the percent of the dose excreted in the urine
as acyclovir. 12    EP 0 308 065 B1 Urinary Recovery (% of dose) as
acyclovir Example 63 Acyclovir (ACV)               15 Glycyl ester of ACV
30 L-alanyl ester of ACV             34 



10 d) ToxicIty Data Determination of Growth Inhibition of Uninfected
Mammalian Cells The capability of candidate compounds to Inhibit the growth
of DOS cells (human) and L cells (murine) was measured by determination of
cell number following three days exposure of a standard number of cells to
various dilutions of compound (Rideout, J.L., Krenitsky, T.A. Koszalka,
G.W., Cohn, N.K., Chao, E.Y., Elion G.B Latter V.S., and Williams, RB.
(1982) J.Med.Chem. 25: 1040-1044). The cell number was then compared to the
number obtained in the absence of compound. Cell enumeration was performed
by either direct particle counts follwing trypsinization of the monolayer,
or by spectrophotometric determination of the amount of vital stain taken
up by the cells. Comparable results were obtained with both methods. Data
Analysis The concentration of compound resulting In 50% of control values
(IC50) was calculated either by direct interpolation from graphs of the log
of the compound concentration versus the percent of control value, or from
a computer program which analyses the data according to the same algorithm.
Data in the range of 20% to 80% of control were used in these calculations.
30                      Example             Cell Toxicity (% of control at
100m) D-98 Cells               L-Cells ACV (acyclovir)           99
72 Claims Claims for the following Contracting States: AT, BE, CH, DE, FR,
GB, IT, LI, LU, NL, SE 1. 2-((2-Amino-
1,6-dihydro-6-oxo-9H-purin-9-yl)methoxy)ethyl L-valinate or a
pharmaceutically acceptable salt thereof. 2. A salt of a compound according
to claim 1 wherein the salt is an acid addition salt. 45  3. A salt of a
compound according to claim 2 which is derived from hydrochloric,
sulphuric, phosphoric, maleic, fumaric, citric, tartaric, lactic, acetic or
p-toluenesulphonic acid. 4. 2-((2-Amino-1
,6-dihydro-6-oxo.-9H-purin-9-yl)methoxy)ethyl L-valinate hydrochloride. 5.
.-((2.Amino-1-6dihydro-6-oxo-9H-purin-9-yl)methoxy)ethyl L-valinate. 6- A
compound according to any of the  preceding Claims for use in medical
therapy. 7. A           in the treatment or prophylaxis of a viral
infection. 8 A compound according to claim 7 for use in the treatment or
prophylaxis of a herpes simplex virus 13    EP 0 308 065 B1 Compound
Urinary Recovery (% of dose) as acyclovir Example 1B                     63
5                          Acyclovir (ACV)                15 Glycyl ester
of ACV           30 L-alanyl ester of ACV         34 



d) Toxicity Data Determination of Growth Inhibition of Uninfected Mammalian
Cells The capability of candidate compounds to inhibit the growth of DOS
cells (human) and L cells (murine) was measured by determination of cell
number following three days exposure of a standard number of cells to
various  dilutions of compound (Rideout, J.L., Krenitsky, T.A. Koszalka,
G.W., Cohn, N.K., Chao, E.Y., Elion. G.B Latter. V.S., and Williams, R.B.
(1982) J.Med.Chem. 25: 1040-1044). The cell, number was then compared to
the number obtained in the absence of compound. Cell enumeration was
performed by either direct particle counts following trypsinization of the
monolayer, or by spectrophotometric determination of 20 the amount of vital
stain taken up by the cells. Comparable results were obtained with both
methods. Data Analysis The concentration of compound resulting in 50% of
control values (IC50) was calculated either by direct interpolation from
graphs of the log of the compound concentration versus the percent of
control value, or from a computer program which analyses the data according
to the same algorithm. Data In the range of 20% to 80% of control were used
in these calculations. 30                      Example        e    Cell
Toxicity (% of control at [err]) ACV (acyclovir)         99
72 1 B                   91                85 36 Claims Claims for the
following Contracting States: AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 1.
2-((2-Amino- 1,6-dlhydro-6-oxo-9H-purin-9-yl)methoxy)ethyl L-valinate or a
pharmaceutically acceptable salt thereof. 2. A salt of a compound according
to claim 1 wherein the salt is an acid addition salt. 3  A salt of a
compound according to claim 2 which is derived from hydrochloric,
sulphuric, phosphoric, maleic, fumaric. citric, tartaric, lactic, acetic or
p-toluenesulphonic acid. 4.
2-((2-Amino-1,6.dlhydro-6-oxo-9H-purin-9-yl)methoxy)ethyl L-valinate
hydrochloride. .  -((2-Amino- 1 .6-dihydro-6-oxo9H-purin-9-yl)methoxy)ethyl
L-valinate. 6- A compound according to any Qf the preceding claims for use
in medical therapy. 55  7. A compound  according  to claim 6 for use in the
treatment or prophylaxis of a viral infection. 8. A compound according to
claim 7 for use in the treatment or prophylaxis of a herpes simplex virus
infection. 1 3    EP  308 065 B1 9. A compound according to claim 8 for use
in the treatment or prophylaxis of a herpes simplex virus type I Infection.
10. A compound according to claim 7 for use in the treatment or prophylaxis
of a varicella zoster virus 5     infection. 



11. A compound according to claim 10 for use in the treatment or
prophylaxis of varicella. 12. A compound according to claim 10 for use in
the treatment or prophylaxis of zoster. 10 19. A compound according to
claim 9 for use In the treatment or prophylaxis of a cytomegalovirus
infection. 14. A compound according to claim 7 for use in the treatment or
prophylaxis of an Epstein-Barr virus 15    infection. 15 A compound
according to Claim 7 for use in the treatment or prophylaxis of a hepatitis
B virus infection. 16 Use of a compound   according to any claims 1 to 5 in
the manufacture of a medicament for the 20    treatment or prophylaxis of a
viral infection. 17. Use of a compound according to any of claims 1 to 5 In
the manufacture of a medicament for the treatment or prophylaxis of ;
herpes viral infection. 25  18 Use of a compound according to any of claims
1 to 5 in the manufacture of a medicament for the treatment or prophylaxis
of a herpes simplex virus Infection. 19. Use of a compound according to
claim 18 in the manufacture of a medicament for the treatment or
prophylaxis of a herpes simplex type 1 Infection. 30 20. Use of a compound
accoording to any of claims 1 to 5 in the manufacture of a medicament for
the treatment or prophylaxis of a varcella zoster virus infection. 21. Use
of a compound accordingto claim 20 in the manufacture of a medicament for
the treatment or 35     prophylaxis of varicella. 22. Use   of a compound
according to claim 20 in the manufacture of a medicament for the treatment
or prophylaxis of zoster. 40  23, Use of a compound according to any of
claims 1 to 5 in the manufacture of a medicament for the treatments or
prophylaxis of a cytomegalovirus infection. 24. Use of a compound according
to any of claims 1 to 5 in the manufacture of a medicament for the
treatment or prophylaxis of an  Epstein-Barr virus infection. 45 25. Use of
a compound according to any one of claims 1 to 5 in the manufacture of a
medicament for the treatment or prophylaxis of a hepatitis B virus
infection. 26. A pharmaceutical composition comprising as active Ingredient
a compound according to any of claims 50     1 to 5 together with  a
pharmaceuttically    acceptable carrier. 27. A pharmaceutical composition
according to claim 26 which is adapted for use in the treatment or
prophylaxis of a herpes simplex -virus infection. 55  28 A  pharmaceutical
composition according to Claim 20 which is adapted for use in the treatment
or prophylaxis of a varicella zoster virus infction. 14    



EP O 30 065 B1                             *   C   L   M   S 29. A
pharmaceutical composition according to claim 26 which is adapted for use
in the treatment or prophylaxis of a cytomegalovirus Infection. 30 A
pharmaceutical composition according to any of claims 26 to 29 adapted for
oral administration. 31. A pharmaceutical composition according to claim 30
in the form of a tablet or capsule. 32. A pharmaceutical composition
according to claim 31 wherein the tablet or capsule contains from 10 to
1000mg of a compound  according to any of claims 1 to 5. 10 33 A
pharmaceutical Composition according to claim 31 wherein the tablet or
capsule contain from 20 to 500 mg of a compound according to any of claims
1 to 5. 34. Use of the compounds according to claims 1 to 5 in combination
with zidovudine in the manufacture of 15     n medicament for use In the
treatment or prophylaxis of HIV Infection. 35. A process for the
preparation of a compound of formula (I) OH 20 N [err] 30 wherein [err]
represents a group of formula [err] the ester group [err] being In the L-
configyration. or a pharmaceutically acceptable salt thereof which
comprises: a) reacting a compound of formula (11) 35 40 [err] 50
wherein X is an optionally protected hydroxy group, and Y is an optionally
protected amino group with an optionally protected L-valine or a functional
equivalent thereof; 55 15    I 11111111111111111111111 EP 0 308 065 B1
c   L    M   S  * b) converting a compound of formula (III) CH OCH CH
OCOCH(R )NH 15                                2      22
2 wherein [err] is as defined above; and M represents a hydroxy group and G
represents an atom or group that can be replaced by or converted to an
amino group; or G represents an amino group and M represents an atom or
group that can be replaced by or converted to a hydroxy group, Into a 20
compound of formula (I) or a pharmaceutically acceptable salt thereof; or 



c) reacting a compound of formula (IV) x 25 (IV) 36 wherein X and Y are as
defined above and Q represents a leaving atom or group with a compound of
formula (V) 40       [ERR] wherein [ERR] is as defined above, A represents
a leaving group or atom and [ERR] is an optionally protected amino group;
and optionally effecting one or more of the following conversions, in any
desired sequence:- 45         i) removal of any protecting groups: U) where
the resulting product is a compound of formula (I), conversion of the said
compound into a pharmaceutically acceptable salt thereof; and iii) where
the resulting product is a pharmaceutically acceptable salt of a compound
of formula (I), conversion of the said salt into the parent compound. so 55
Claims for the following Contracting States: ES, OR 1. A process for the
preparation of a compound of formula (1) [err] [err] [err] wherein [err]
represents a group of formula [err] the ester group e[rr] being In the L-
20     configuration or a pharmaceutically acceptable salt thereof which
comprises: a) reacting a compound of formula (11) N N [err] [err] wherein X
is an optionally protected hydroxy group, and Y is an optionally protected
amino group with an optionally protected L-valine or a functional
equivalent thereof; b) converting a compound of formula (III) 40 45 60
[err] 



wherein [err] is as defined in claim 1; and M represents a hydroxy group
and G represents an atom or 55        group that can be replaced by or
converted to an amino group; or G represents an amino group and M
represents an atom or group that can be replaced by or converted to a
hydroxy group, into a compound of formula (I) or a pharmaceutically
acceptable salt thereof; or 17    c) reacting a compound of formula (IV) 10
[ERR] Q 15 wherein X and Y are as defined above and Q represents a leaving
atom or group with a compound Of formula (V) [err] 20 wherein [err] is as
defined in claim 1, A represents a leaving group or atom and [err] is an
optionally protected amino group; and optionally effecting one or more of
the following conversions, in any desired sequence:- i) removal of any
protecting groups; 25         ii) where the resulting product is a compound
of formula (I), conversion of the said compound into a pharmaceutically
acceptable salt thereof; and iii) where the resulting product is a
pharmaceutically acceptable salt of a compound of formula (I), conversion
of the said salt into the parent compound. 3o 2. A process according to
claim 1 wherein the compound of formula (I) is
2-((2-Amino-1,6-dihydro-6-oxo- 9H-purin-9-yl)-methoxy) ethyl L-valinate. A
process for the preparation of a salt of a compound according to claims 1
or 2 which comprises mixing  a compound of formula (I) with an acid to form
a salt. 4. A process according to claim 3 wherein said acid is selected
from the group consisting of hydrochloric acid sulphuric  acid, phosphoric
acid, maleic acid, fumaric acid, citric acid, tartaric acid, lactic acid,
acotic acid and p-toluenesulphonic acid. 4o  5. A process of claim 4
wherein said acid is hydrochloric acid. 6. A process according to any of
the preceding claims wherein the compound of formula (l) is 2-((2-
Amino-1,6-dihydro-6--oxo-9H-purin-9-yl)- methoxy) ethyl L-valinate
hydrochloride monohydrate. 45  7. A process according to any of the
preceding claims wherein the protecting group in process A of claim 1 is
N.N'-dicyelohexylcarbodiimide. a A process according to claim 7 which is
carried out in pyridine or dimethylformamide. 50 9. A process according to
claim 7 or 8 which is carried out in the presence of a catalytic base. 10.
A process according to claim 9 wherein the catalytic base is
4-dimethylaminopyridine. 11. A  process according to any of the preceding
claim wherein the functional derivative of process A Is an 



acid halide or acid anhydride wherein the amino group of the L-valine is
protected. 12. A process  according to claim 11 wherein the amino
protecting group is an acetyl or an aryloxycarbonyl. 18
1111111111111111111111111111 EP 0308065 i1                               C
L    M    S 13. A process according to process B of any of the preceding
claims 1 to 6 wherein G represents an azide group which Is reduced to an
amino group by catalytic hydrogenation. 14. A process according to process
B of any of claims 1 to 6 wherein G represents a halogen atom or an 5
alkylthio or alkylsulphonyl group which is converted to an azide group
which is in turn converted to an amino group by catalytic hydrogenation.
15. A process according to claims 13 or 14 wherein M is an amino group and
is converted to a hydroxy group by treatment with a deaminating enzyme. to
16. A process according to process C of any of claims 1 to 6 wherein Q
represents a hydrogen atom, an acyl group or a tri[err] alkylsilyl group.
17. A process according to claim 16 wherein Q represents an acetyl or
benzoyl group. 15 18. A process according to claims 15 or 16 wherein A
represents a halogen or acyloxy group wherein the acyl moiety is a [err]
alkanoyl or an aroyl group 19. A process according to any of claims 16 to
18 wherein R2 represents [err] alkanoyl, aryloxycarbonyl or 20     an azido
group. 20. A process according to claims 16 to 19 which is effected in
dimethylformamide or hexamethyl- phosphoramide in the presence of a base.
25 . A process according to claims 16 to 18 wherein a thermal condensation
is effected by heating the compounds of formula (IV) and (V) in the
presence of a catalytic amount of strong acid. 22. A process according to
any one of the preceding claim wherein the protecting groups are removed by
hydrolysis, solvolysis or hydrogenolysis. 30 23. A process according to
claim  22 wherein when the protecting group is an aryloxycarbonyl,
hydrogenolysis is used to remove it. 24. A process for the preparation of a
pharmaceutical formulation containing a compound of formula (I) as defined
in claim  1 or a pharmaceutically acceptable salt thereof which comprises
preparing a compound of formula (I) or a pharmacautically acceptable salt
thereof by: a) reacting a compound of formula (II) 45
[err] [err] wherein X is an optionally protected hydroxy group, and Y is an
optionally protected amino group 



with an optionally protected L-valine or a functional equivalent thereof;
55 19    I 111111111111111111111 EP 0 308 065 B1
C  L   M    S b) converting a compound of formula (III) 10 [ERR] 15 wherein
[err] is as defined in claim 1; and M represents a hydroxy group and G
represents an atom or group that can be replaced by or converted to an
amino group; or G represents an amino group and M represents an atom or
group that can be replaced by or converted to a hydroxy group, Into a 20
compound of formula (I) or a pharmaceutically acceptable salt thereof; or
c) reacting a compound of formula (IV) (IV) [err] wherein X and Y are as
defined above and Q represents a leaving atom. or group with a compound of
formula (V) 40      [err] wherein [err] is as defined In claim 1, A
represents a leaving group or atom and [err]is an optionally protected
amino group; and optionally effecting one or more of the following
conversions, In any desired sequence:- 45         i) removal of any
protecting groups; ii) where the resulting product is a compound of formula
(I), conversion of the said compound into a pharmaceutically  ptable salt
thereof; and iii) where the resulting product is a pharmaceutically
acceptable salt of a compound of formula (I), conversion of the said Salt
into the parent compound; 50       and bring the resulting compound into
association with a pharmaceutically acceptable carrier. P4tatenspruohe
_ltesnprU9he t5ir folgende Vertragsataaten : AT, BE, CH, DE, FR, GB, IT,
Li, LU, NL, SE s6  1. 2.((?-Aminorl ,64i.hydro4vo
rsH-purin-9-yllmethoxylethyl-L-valinat oder ein pharmazeutisch annehm-
bares Salz davon. 2. Selz elner Verbindung nach Anspruch 1, wobel das Salz
emn Siureadditionssalz Ist. 20    



C   L   M   S EP O 308 05 EB1 3. SAIz elner Verbindung nach Anspruch 2,
welches aus Chlorwasserstoff-, Schwofel-, Phosphor-, Malein-, Furmar-,
Zltronon-, Wein-, Milch-, Essig- oder p-Toluolsulfonslure abgelitet ist. 4.
2-((2-Amino- 1
.6dihydro-S-Qxo-8H-purin-9-yl)methoxy)ethyl-L-valinathydrochlorid. 5.
2.-((2-Amino- 1 .6.0dhydro4-Qxo-9H-purin-9-yl)methoxy)ethyl-L-valinat. 6.
Verbindung ngch rr ndtng 9i1rim der vorangehenden Ansprtche zur Verwendung
bel der medizini- Rr hwn Therapie. 1chrh 7: Vfbrbindcung nach Anippruch 0
zur Verwandung bei der Behandlung odor Prophylaxe Winer Virusinfeleon. &
Varbindung nach Anspruch 7 zur Verwendung be7 der Behandlung oder
Prophylaxe eWner Herpes simplex-VirUsinfektion. 9. Varbindcfing nach
Anapruch 8 zur Verwendung be! der Behandlung oder Prophylaxe Winer Herpes
sinplex-Virustyp 1-Infekction. 10. Verbincdung nach Anspruch 7 zur
Verwendung be! der Behandlung oder Prophylaxe eWner Varicella 20
zoster-Virusinfektion. II. Verbindung nach Anspruch 10 zur Verwendung bel
der Behandlung odor Prophylaxe von Varicella. 12. Verbincdung nach Anapruch
10 zur Verwendung bei der Behandlung oder Prophylaxe von GUrtelrose. 26 13
Verbindung nach Anspruch 7 zur Verwendung bel der Behandlung oder
Prophylaxe eWner Zytomegalo- vlorusinfektion. 14. Vftrtinglung nach
Anigrugh 7 7ir Verwendung bei der Behandlung oder Prophylaxe eWner
Epstein-Barr- 30     Virusinfekltion. 16. Verbirdung ngch Anspruch 7 zur
Verwendung bei der Behandlung oder Prophylaxe eWner Hepatitis B-
ViruSinfekjon. 35  16. Verwendung eWner Verbindung nach mindestens einem
der AnsprUche 1 bis 5 bel der Herstellung elnes Arzneimittels zur
Behandlung oder Prophylaxe einer Virusinfektion. 17. Verwendung eWner
Verbindung nach mindestens elnem der Ansprlche 1 bis 5 bei der Herstellung
elnes Arzneimittels zur Behandlung oder Prophylaxe eWner
Herpesvirusinfektion. 40 18. Verwendung eWner Verbindung nach mindestens
elnem der AnsprUche 1 bis 5 bei der Herstellung eines Arznelmittels zur
Behandlung oder Prophylaxe elner Herpes simplex-Virusinfektion. 19.
Verwendung eWner Verbindung nach Anspruch 18 be! der Herstellung olnes
Arzneimittels zur Behand- 4S     lultg Qder PrWhyWyoe liner I4.@rpes
simplex-Typ 1-Infelkton. 20. VArPwB nQ Myw VoAndptng nh mindetens einem der
AnsprUche 1 bis 5 bei der Herstellung elnes Amz imittal sr zw lo tWtung
,d.er ProphyLgxe miner Varicella zoster-Virusinfektion. so  21. Verwendung
ener Verbindung nach Anspruch 20 bel der Herstellung eines Arzneimittels
zur Behand- lung gder rophyl~e von Varicella. 22 Verwenclung sirer
Verbindung nach Anspruch 20 bei der Herstellung eines Arzneimittels zur
Behand- king oQVer PrQphyljgx von yQrtelrose. 



55 23. Verwendung elner Verbindung nach mindestens einem der AnsprUche 1
bis 5 bel der Herstellung eines Arznelmittels zur Behandlung odor
Prophylaxe elner Zytomegalovirusinfektion. 21    EiP0308W6B1
*  ~~~~~~~c   L   M EP 0 308 065 SI 24. Veiwendung einer Verbindung nach
minclestens olnem der Ansprtche 1 bis 5 bei der Herstellung elnes
Armeimittels wur Behandlung oder Prophylaxe elner
Epstein-Barr-Virusinfektion. 25. Verwendung edner Verbindung nach
mindestens elnem der Ansprache 1 bis 5 be! der Herstellung sines 6
Arzneimittels zur BehandiUng odor Prophylaxe elner Hepatitis
B-Virusinfektion. 26. Pharmazeutische Zusammensetzung, umfassend als
Wirkstoff sine Verbindung nach mindestens elnem deo AnsprUcle 1 bis 5.
Wz.igrmen mit einem pharmazeutisch annehmbaren Trager. 10  27.
Pharrmazeutische Zusanmmnsetung nach Anspruch 26, welche zur Verwendung bei
der Behandlung odor Frophyilxe oimr Herpe Simplex-Virusinfektion angepaMt
lst. 28. PhirwV tiejhe ZyUmnuwtung nih An prurh 26, welche zur Verwendung
bei der Behandlung oder Wophylaxe elier Varicelle zoeter-Virusinfektion
angepait ist. 15 29. PharwWchQ 7,ggmrngnstqung njch Ansprulch 20, welche
zur Verwendung bel der Behandlung odor R.vophyiax~ e.iner
{ytgm~eg9lovirusinfecidon angepast ist. 3f. Pharmtaeutiuche
,Zyspammensetzung nach mindestens elnem der AnsprUche 26 bis 29,.welche fUr
die 20io     orale Vprq0breichung angepalt iet. 31. Phsvmazei.;ti.,che
Zusemmensetzung nach Anspruch 30 in Form einer Tablette oder Kapsel. 32.
Piharmazeutische Zusammensetzung nach Anspruch 31, wobei die Tablette oder
Kapsel 10 bis 1000 26    gmg einer Verbindung nach mindstens einem der
AnsprUche 1 bis 5 enthalt. 33 Pharmqgzutische Zusammensetzung nach Anspruch
31, wobel die Tablette odor Kapsel 20 bis 500 mg einer Vefbindung hnah
mnindeteons einem der AnsprUche 1 bis 5 enthilt. 30  34. Verwendlung der
Verbindungen nach den AnsprUchen 1 bis 5 in Kombination mit Zidovudin bei
der we.r.tailurcl eina  Ammi.qajmtt   gur Verwandung bel der Behandlung
oder Prophylxe einer HIV- Ifaktion. 35. Verfabwen zwr WWtollung oinor
Vorbindung der Formel (I) 35 40                            IIog /
CI~) CN20CH2CH-20COCH(Rlj)NH2 woriui R, .mie Oruppp dOg Fqrmol -CH[OHab
bdo~1utet und die Estergruppe (OCOCH(Ri )NH2) in der L- KiFi,.th
oo~iep,~qr oine pharmazeutisch annehmbaren Saizes davon, umnfassend: 55 



22    a) Vm~etzen elner Vertbindung der Formel (11) s~I  N 10
yXI CH20CH2CH20H 1fi wQrin X oine wgh~lwoise geschltzte Hydroxygruppe ist
und Y sine wahlweise geschUtzte Aminogrup- pe ist. mit einem wahiwelse
geschltzbtn L-Valln oder einem funitionellen Aquivalent davon; b) vmwendlpn
ginor Vertindung der Formel (111) M C0 2OOCH2 CH 2OCOCHR 1)NH2 wQrin R, w1i
Qbfn definigrt jW; M Sine Hydroxygruppe bedeutet und G ein Atom odor sine
Gruppe 36        We-Lett welcih durch eine Aminogruppe ersetzt.oder In
diese UberfUhrt werden kann: oder worin G aire  rniirQruppq  aoutel und M
ein Atom odor sine Gruppe bedeutet, welche durch sine WygIuygr~pD Votpt
Oqsr in diese UberfOhrt werden kann, in sine Verbindung der Formel (1) oder
ein phrwmaZuftch annehm eros Oalz devon; odor c) Urnpetzer eniwr Vftbgnoung
der Formel (IV) 40 46
m 50 55        vrin Y une Y we gbon deflniert sind und 0 sin Abgangsatom
odor eine Abgangsgruppe ist, mit einmr Verbindvng der Formel (V) A4Q46OC,
2C 42 OCOOH(R, )R2   (V) 23    *
'   Illllllellllllll~~~~~~~~~~~~~~~~tll/ Hllll EP 0 308 065 B1
MISII worin RI wie oben definiort bot, A *ine Abgangsgruppe odor ein
Abgangsatom bedeutet und R2 eine wehlwoise geohoUtgto Aminogruppe lot; und
wahlwelse Bewirken elner oder mehrerer der folgenden Utmwan(ilungen in
qiner orwgnwehten Rgihenfolge: 5           i) Entfernung irgendwichor
SChutgruppan; ii) wenn daes resuifteronde ProdlUkt sine Verbindung der
Formel (I) ist, Umwandlung dieser Verlnlvnq in girn phermwoutigch
mnnehmbpres Salz davon; und iii) wenn dels relitiponde Prodjkt sin
pharmazeutisch annehmbares Salz einer Verbindung der Fqrmel (1) lot
Umwandlung doe Stizes in die Stammverbindung. 



10 PatentansprUohe Mlr fol~gqnte Vertragastaaten : ES, OR 1. VerIahren zur
Herstellung elner Verbindung der Formel (I) 15 .1I -20
,                        a 25                                  C~~~~~~H OCH
CH  OCOCH(R  )NH 26                                              CH2
2  2              1    2 worin R1 eine Gruppe der Formel -CHICHa]2 bedeutet
und die Estergruppe (OCOCH(RN)NH2) in der L- Konfiguration vorliegt, odor
eines pharmazeutisch annehmbaren Salzes davon, umfassend: 30        a)
Urnsetzen einer Verbindung der Formel (11) N as
N~~~~~~~~~~~~~~~~a x      ~N 40
I CH OCH CH OH 2  2 2 45        worin X eine wahlweise geschUtzte
Hydroxygruppe ist und Y eine wahlweise geschUtzte Aminogrup- pa ilt, mit
elnem wahlweigs geechUtzten L-Valin odor L-lsoleucin odor einem
funktionellen Aquiva- lent devon: 50 66 24    b) Uniwandeln einer
Verbindung der Formel (111) M 5 (III0. t0 CH OCH CH OCOCH(R )NH 22    2
1    2 15 worin R, wie oben definiert ist; M sine Hydroxygruppe bedeutet
und G sin Atom oder sine Gruppe bedeutet, welche durch sine Aminogruppe
ersetzt oder in diese Uberfthrt werden kann; oder worin G sine Aminogruppe
bedeutet und M ein Atom oder eine Gruppe bedeutet, welche durch eine 20o
Hydroxygruppe ersetzt oder in diese Oberflhrt werden kann, in eine
Verbindung der Formel (I) oder ein phlermrzeutlegh annehmbareos GIz devon;
odor c) Umsetzen elner Verbindung der Formel (IV) 



25 30
) 35Q worin X und Y wie oben definiert sind und Q ein Abgangsatom oder sine
Abgangsgruppe ist, mit einer Verbindung der Formel (V) 40
ACH20CH2CH20OCQH(R1 )R2   MV) worin RI wie oben definiert let, A sine
Abgangsgruppe oder ein Abgangsatom bedeutet und R2 sine wahlweise gewiUtlte
Amrnhogruppe bet; und wahlweise Bewirken einer oder mehrerer der folgenden
Vmwanolungen in eingr erwomgchten Relhenfolge: ,;          i) Untfornung
irgnoweiCher $hUtgrUpgqn; ii) wenn dau rsgultierende PrQoy,.kt ein9
Verbindung der Formol (I) ist, Umwandlung dieser Veibindung in sin
phazeutisch ennehmbares Salz davon; und iii) wenn doe voulftoronde Produkt
ein pharmazoutisch annehmbares Salz siner Vorbindung der Formal (I) iW.
Umwaftdlung dgs Baizes In die Stammverbindung. 50 2. Verfahren nach
Anspruch 1, wobel die Verbindung der Formel (1)
2-((2-Amino-1,6-dihydro-O-oxo-9H- 1'tirin-9-yl)methoxy)ethyl-L-velinat ist.
3. Verfahren zur Herstellung elnes Saizes einer Verbindung nach den
AnsprUchen 1 oder 2, umfassend 55    ldas Mischen einer Verbindung der
Formel (I) mit elner Slurs zur Bildung sines Saizes. 4. Verfehren nach
Anepruch 3, wobel die Slure aus der Chlorwasserstoffelure, Schwefelsaure,
Phosphor- slure. Maleinsiure, Fumarclure, Zitronenslure, Weinsaure,
Milchalure, Essigsalure und p-Toluolsul- 25    fons~ure umfassenden Gruppe
gewkhtt wird. 6. Verfahren nach Anspruch 4, wobei die Slure
Chlorwasserstoffsaure ist. 6  6. Verfahren nach mindostens elnem der
vorangehenden AnsprUche, wobei die Verbindung der Formel (I)
2-((2-Amino-1.6-dihydro"--oyoX9i-purin-9-yl)methoxy)ethyl-L-valinathydrochl
oridmonohydrat Ist. 7. Verfahren nach mincestens *elnem der vorangehenden
Ansprlche, wobel die Schutzgruppe beim Verfahren A naeh Anruh 1
Ni'-DicyqjhoxylcprbqdiimId let. 8. VerfAhm'n nech Anspruch 7, wobei di*sW
In Pyrioin oder Dimethylformamid durchgeffhrt wird. 9. Verfahren mnch
Am'oruo 7 oder 86 wobol diem in Qegenwart einer katalytischen Base
durchgefUhrt wird. 1i 10. Vorfahron nach Anhpruch 9, wobei die katalytische
Base 4-Dlmethylamirnopyridin Ist. 11. VerfahFen nach mindestens einern der
vorangehenden AnsprUche, wobel das funktionelle Derivat des Verlahrens A
sin Surehalogenid oder Slureanhydrid Ist, wobel die Aminogruppe des
L-Valins 20     gesclhtut iSt. 12. Verfahren mach Anspruch  1, wobel die
Aminoschutzgruppe sin Acetyl oder ein Aryloxycarbonyl ist. 



1S. Verfahren gemAO Verfahren B nach mindestens einem  der AnsprOche 1 bis
6, wobei G sine 20     Azidgruppe bedeutet, welche durch katalytische
Hydrierung zu einer Aminogruppe reduziert wird. 14. Verfahren gemIlB
Verfahron B nih mindWtens einem der Ansprache 1 bis 6, wobel G sin Halogen-
atom oder sine Alkylthio. oder Alkylaulfonylgruppe bedeutet, welche in eine
Azidgruppe UberfUhrt wird, welche witejrim Oyroh kjtyytjche Hydriarung in
sine Aminogruppe UberfOhrt wird. 30 15. Vot fahre nach Om Anapr~hen I. goer
14, wobel M sine Aminogruppe ist und durch Behandlung mit oinen.
d(minleroetcle ERzym In oine Mydroxygruppe umgewandelt wird. 16. Veifahrpn
gnmf Vertahrqn 0 n.h mindgtens sinem der Ansprlche 1 bis 6, wobel Q sin
Wasser- 35     stoifaton, Nine Acylgruppe odor sine Tri-C:
-4-alkylsilylgruppe bedeutet. 17. Verfahren nach Anspruch 18, wobel Q sine
Acetyl- oder Benzoylgruppe bedeutet. 18. Vedfahren nach den AnsprOchen 15
oder 16, wobei A eln Halogenatom oder sine Acyloxygruppe 40     bedeutet.
wobei cder Acyltil esne C:-4 -Alkanoyl- oder eine Aroylgruppe ist. 19.
Verfahren niach mindestens elnem der Ansprfche 18 bis 18, wobdi R2 sine C1
-4-Alkanoyl-Aryloxycar- bomirl- odel eine AzIdogruppe bedeutet. 46  20.
Verfahren nach Oen An.pprOchen 16 Us 19, wobei dleses in Dimethylformamid
odor Hexamethylphos- phorwid in Oegenwart einer Rose bewirkt wird. 21. Vell
ahrn nh n n AW4rtiphgn 16 bis 18, wotmi sine thermische Kondensation durch
Erwirmen der Verhil'dyngorm  F-,Orrn9l (IV) Un  (V) in 0egenwart einer
katalytischen Menge oener starken Slure 60     bewidt wird. 22. Voifahron
nach rmindoetens elnem der vorangehenden AnsprUche, wobel die Schutzgruppen
durch Hydi olysp. Solvolyce odor Hydrogonolyse enffernt werden. ss  23
Verifahrn nach Anspruch 22, wobei, wenn die Schutzgruppe sin
Aryloxycarbonyl Ist, Hydrogenolyse zu deren Enffernung angewandt wird. 26
24. Verfahren zur Herstollung einer pharmazeutischen Zubereitung,
enthaltend sine Verbindung der Formel (I) wie in AnsprUrh I definiert odor
sin pharmazeutisch annehmbares Salz davon, umfassend die Heretellung einer
Verbindung der Formel (I) oder eines pharmazeutisch annehmbaren Salzes
davon du~rch: 5        a) Vmsetzen elner Verbindung der Formel (11) 10
einem                 I~CH  OCH  CH  OH 20 worin X eine wahlwelse
geschUtzte Hydroxygruppe ist und Y sine wahlweise geschatzte Arninogrup- pe
ist. mit einem wahlweise geschUtzten L-Valin oder einem funktionellen
Aquivalent davon; b) Umwandeln einer Vorbindung der Formel (111) 25 



30 35 CH 2OCH 2CH2 OCOCH(R I)NH 2 40       worin R, wie in Anspruch 1
definlert ist; M eine Hydroxygruppe bedeutet und G sin Atom oder eine
eruppe bedeutet, welche durch sine Aminogruppe ersetzt oder in diese
Uberfihrt werden kann; odor worin G sine Aminogruppe bedeutet und M sin
Atom oder sine Gruppe bedeutet, welche durch sine HIydroxygruppe ersetzt
odor in diese UberfUhrt werden kann, in sine Verbindung der Formel (I) odor
ein pharpmZeutioch qnnohmrbares Salz davon; oder so 66 27    GP 0 306 065
B1 L ) UrnsetzeN elner Verbindung der Formel (IV) 10 I t6
~~~~~~~~q worim X uncd Y wie oben definiert sind und Q ein Abgangsatom oder
eine Abgangsgruppe ist, mit einer Verbindung der Formel (V) Au;
W2(:9HCWH20oC0(p1 )R   (V) worlm RI wie in Anepruch 1 deflniert ist, A eine
Abgangsgruppe odor ein Abgangsatom bedeutet und R- odne wahlwoig gqsch~tte
Aminogruppe lit; und wahlweise Beowirken einer oder mehrorer der folgenden
Vmwendlungen in einer erwUnschtbn Roihenfolge: 26         i) Entfermung
irgendwelcher Schutzgruppen; *i) wenn das resultierende Produkt eine
Verbindung der Formel (I) ist, Umwandlung dieser Verbinclung in ein
pharmazeutisch annehmbares Salz davon; und iii) wenn das resultiorende
Produkt ein pharmazeutisch annehmbares Salz einer Verbindung der Formel (I)
ist, Vmwandlung des Saizes in die Stammverbindung; 30        und
Zusammrenbringen der resultierenden Verbindung mit einem pharmazeutisch
annehmbaren I r~ger. Rovevndlatiqns Revendlcatlons pour les 5tat
soontrectants sulvunts : AT, BE, CH, DiE, FR, GO, IT, Li, LU, NL, SE 35 1.
L-valirte de do((2-amino-l.6dihydro-6.oxo-9H-purines..-yl)mdthoxy)4thyle ou
sel pharmacoutiquement acceptabJe de celuinci. -    2. Sol di'un oowmposi
melon Ia revendication 1 ou la sel est un sel d'addition d'acide. 40 3. Sel
d'un emmpoA blQin l  revendication 2 qui est derive de l'acide
chlorhydrique, sulfurique, 



phosphiriqgie. rnaIWiqu. fumarique, citrique, tartrique, lactique, acetique
ou p-toluenesuifonique. 4. Chlorhydrate de l-valinate de
2-((2-amino-1.6-dihydro-6-oxo-9H-purine-9-yl)mdthoxy)6thyle. 45 S.
L-valinate doe 2-((2-amino-1,6-dihydro-6-oxo-9H-purine-9-yl)mdthoxy)gthyle.
6. Compoe4 selon l'une quelconque des revendications pr~cedentes, a usage
medical therapeutique. sw  7. Composp selon I0 revendication 6, utilisable
pour le traitement curatif ou preventif d'une infection virale. 8. Compoad
seln la revendicatiQn 7 utilisable pour le traitement curatif ou preventif
d'une infection par Is vini (Jo NI'hrpbs simpIex. 65  9. Cormpo,14 se on la
revenoliation 8 utilisable pour Is traitement curatif ou preventif d'une
infection par le vinis de l'her-pbg simplox de type 1. 28    10. compose
selon la rovendication 7 utilisable pour le traltement curatif ou prdventif
d'une infection par le virus de le variQetIzQne. 11. (Owiged selon la
revendl~ation 10 utillsable pour le traitement curatif ou preventif de la
varicelle. 6 12. (;,ompos4 selon Is revemniqpign 10 utilisable pour le
traitement curatif ou preventif du zona. 13. Uovvnpos selon Is
revendication 7 utilisable pour Is traitement curatif ou preventif d'une
infection par le 'lvtowiegalovirus. 10 14. (Gomposi selon la revendication
7 utilisable pour le traltement curatif ou pr~ventif d'une Infection par le
virus d'Epstein-Barr. 15. Compose selon la revendicatbon 7 utilisable pour
le traibtment curatif ou preventif d'une infection par le IS     viius de
Ihepatite B. 16. Utilisation d'un compose solon l'une quelconque des
revendications 1 b 5 dans la prdparatlon d'un mbdicament pour le traltement
curatif ou pr~ventif d'une infection virale.
x-.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 20  17. Utlit;tion d'un
0Qmpos4 elon l'une quelconque des revendications 1 a 5 dans la preparation
d'un in dicament pQur It traitrnant curatif ou preventif d'une infection
virale herpetique. 18a Utilisation d'lun compose soelon l'une quelconque
des revendications 1 A 5 dans la preparation d'un tvie.armont pQyr le
trajtemrnnt curatif ou preventif d'une infection par le virus de l'herpes
simplex. 26 19. Utiliidtion d'un comaged  vion 1 revendicatiqn 18 dans la
preparation d'un medlcament pour le traitement qurptif ou) prjvenftf d'une
infection par l'herpes simplex de type 1. 20. Utilisation d'un compos6
selon lune quelconque des revendications 1 a* 5 dans la preparatbon d'un sn
mn4dicoment pQur le traltement curatif ou pr6ventif d'une infection par le
virus de la varicelle-zona. 21. Utilisation d'un compose selon la
revendication 20 dans la preparation d'un mrdicament pour le traitmerint
curatif ou pr6ventff de la varicelle. 



35. 22. UOilis tion d'un composd selon la revendication 20 dans le
preparation d'un medlcament pour le traitoment curatif ou prnvontif du
zona. 23. Ulilisation d'un compo"6 solon l'une quelconque des
revendications 1 a 5 dans la pr6paration d'un m6fitament pour lo trqjtpmgnt
0argtif ou prdventif d'une infection par le cytomegalovirus. 40 24.
Utilisation d'un compgs4 selon lune quelconque des revendications 1 a 5
dens la preparation d'un in4lic ment poyr le traitement curatif ou
prdventlf d'une infection par le virus d'Epstein-Barr. 25. Olilieation d'un
compgso selon l'une quelconque des revendications 1 & 5 dens la preparation
d'un 4f     m4dirament pour le traitement Curatif ou pr6vontif d'une
infection par le virus de l'hdpatite B. 26. Comnposition pharwmacoutique
comprenant un constituent actif selon l'une quelconque des revendica- !Lwe
I A 5 avec un exciplent pharmaceutiquement acceptable. 50  27. Com position
pharmacoutique selon la revendication 26, convenant b une utilisation dans
le traitement curatif ou preventlf d'une Infection par le virus de I'herpes
simplex. 2& Composition pharmrnqutIque selon l revendicatlon 26, convenant
a une utilisation dens le traltement curatif oui pr~ventif d'une infection
par le virus de la varicelle-zona. 66 29. Composition pharmacoutique selon
Is revendication 26, convenant a une utilisation dans le traitement -
uretif ou pr6ventif d'une infection par le cytomrgalovirus. 29    EP 0 308
065 B1                                        M   S SO. Composition
pharmacoutique solon l'une quelconque des revendications 26 A 29 convenant
pour une administration par vole orale. 31. Composition pharm~eutIqUe sdIon
Is revendicatlon 30, sous la forme d'un comprimd ou d'une capsule. 5 S2
Composition plirmsooutiqu. selon la revendicgtlon 31, dans laquelle le
comprim6 ou la capsule conlient de 10 4 1000 mg d'yn Comp    selon l'uno
quelconque des revendications 1 a 5. 33 Cor pwition puhmagout~uo. win Is
revendclation 31, dans laquelle le comprimd ou la capsule 10    .cxWie  de
0 4 M wq  d'yn mpi    *Wi on l'une quelconque des revendications 1 & 5. 34.
Utllisxtion do compoWs selon IN revondications 1 I 5 on combinalson avoc la
zidovudine dans la prtft r#rio dcurn wdicomint tiliale dans lo traltement
curatif ou prdventit d'une infection par l VIH. 16  3S. Proedl de
perearation d'un compose do formule (I) OH 86                Li
N CH OC  CH OCOCH(R )NIH 17 2    2                    2 30 (tons loueob R.
reprwnt un groupemont de formule -CH(CH3k2, le groupement ester (OCOCH- 



(R1)Nul) 4t.nt en conriguratlon 1,, ou un sel pharmaceutiquement acceptable
de celul-ci, proced6 qul comprqnI les dtapeg  qngljnt &: a) fairs Iragir un
composE de formule (II) 35 x 40 46
CR OCH CH OH 2  2 2 ou X Wet uM groupement hydroxy 6ventuellement prot6g6,
et Y un groupement amino eventuellement 50       pi ot~g6 avec une L-vajine
eventuellement prot6ge., ou un 6quivalent fonctionnel de celles-cl; 56 30
EP 0 308 085 B1                               c   L        S b) convertir
un compose de formule (IIl) M 5~~~~~~~ 60
11 C1 O(CH C4H OCOCH(R )NI 2 2                         1 (ob R1 est tel quo
defini ci-dessus; et M repr~sente un groupement hydroxy et G represente un
atoms ou un groupement qui peut Otre remplacd par, ou convertl en, un
groupement amino ; ou bien 20        G represente un groupement amino et M
reprdsentb un atome ou un groupement qui pout 8tre remplac6 per. ou
ronvertl en, un groupement hydroxy) en un composd de formule (1) ou un sel
pharmaveutiquement acceptable de celui-cI; ou bien e) faire rkagir un
composo de formule (IV) 25                                         x UIV)
30                                    N J  N             iN 36
1 Q (oit X et Y sont tols quo d6finis ci-dessus et 0 represente un atome ou
un groupement partant) avec 40       un compos6 de formule (V)
ACH2OCH2CH20COCH(R, )*2  (V) dans laquelle RI est tel quo d6fini ci-dessus,
A reprdsente un groupement ou un atome partant et R2 45       est UM
groupement amino dventuellement prot69d ; et en effectuant 6ventuellement
une ou plusieurs des conversion suivmntes, dons l'ordre quelconque ddelr6: 



i) 6limirwr tout groupament de protection; ii) lorsque le prQdult r6sultant
est un compo9e de formule (1), convertir lbdit composa en un oel
PharMen'jeQyomont 4mptakle deQV ~Li~ci; et 50         iii) lor'sgq 19
prQg~lt rtqiltgnt e4t un sel pharmaceutiquement acceptable d'un compose de
frmule (I), coonyvgr ladit gel on LWdit compose. 56 31    EP 0 308 065 B1
levefld~~lcigns pgyr Ios ftet contrbctsnts sulvants ES, nR 1. Proc4i6 de
Pr~paration d'un compoud de formule (1) 014 5~~~~~~~ 10                   N
(I) CHjOCH CI4 OCOCCH(R )NHI 2  2                   1   2 (ions lequelle R.
reprsente un groupement de formule -CH[CHa32, le groupement ester (-OCOCH-
(R,)NhlZ) 6tant en configuration L.. ou un sel pharmacoutiquement
acceptable de celul-cl, proc6dd qui corndfln les dtgpo consifOnt b: a)
falre reagir un compos6 de formule (11) 26 x < ~Na 30 36 CH OCHI CH OH 2
2    2 40 ou X est uf groupement hydroxy dventuellement prot6gd, et Y un
groupement amino eventuellement protCg6. avec une L-valine dventuellement
protdgde ou un dquivalent fonctionnel de cello-ci; 46 50 65 32    5P 0 308
065 B1 



0) convqrtir un gomRWgd de fQrmule (Ill) M
( NK tO G           N CH (CH CH OCOCH(R )NH2 2  2                   12 (ou
R1 eat teJ quo dOfMnl dens la revendication 1 ; M reprdsente un groupement
hydroxy et G 20       repr~sente un atoms ou un groupomont qui pout Otre
romplac6 par ou converti en un groupement amino: ou blon 0 repr*ento un
groupemont amino et M representb un atome ou un groupomont qyi paut 8trp
remplacd par, ou convorti on, un groupement hydroxy), en un composo de
formule (I) otu in sal phermrutlquoment acceptoble do colui-ci; ou bien c)
faire reagir Un compoSO de formule (IV) x N         LV 30
N .35 *36                 '~~~~~~~~~~~~1 Q 40       (ob X et Y sont tels
quo d6finis Ci-dessus ot 0 represente un atoms ou un groupoment partant)
avec UncVemnjW  do formvlv (M ACH2OCW2CH20COCH(R1 )Pe   (V) 46        danes
laquelle R1 set tel que dEfini dans la revendication 1, A represente un
groupement ou un atome portant et R2 set un groupement amino eventuellement
protdgd ; et en effectuant eventuelle- ment une ou plusieurs des conversion
suivantes, dans l'ordre quelconque desiro: i) 6liminer tout groupement do
protection; ii) lorsque Is produit r~sultant est un composE do formulo (I),
convertir ledit composE on un sol so          pharmaceutiquemont acceptable
de celul-cl ; et lii) lorsque le prodult resultant est un sel
pharmacoutiquement acceptable d'un compose de formule (I), convertir ledit
sel en ledit compos6. 2. ProcedE selon la revendication 1 ob le compose  de
formule (I) set le L-valinate de 2-((2-amino-1,8- 55
diliydro4^oxo.H.purine-9-yl)m~thoxy)ethyle 3. Prooid6 de prjparation d'un
eel d'un composo solon les revendications 1 ou 2 qui comprend le m~lange
d'un cornposE do forrnulo (I) avec un acids pour former un sol. 33    EP 0
308 065 Bi                         I    C        L   M   S  I 4. Proc4 d
salon Is revendication 3 dans lequel ledit acide est choisi dans le groups
constitue de I'acIde 



chlorlhydrique. suffurique, phogphorlque, maleiquo, fumarique, citrique,
tartrique, lactique, ac6Utque et p- tohlubtaulfonique. 5  S. Pvoc40 ualon
uI rav   otgp 4 dane lequol ledit acide ost I'acide chlorhydrique. 6.
Prow".  Won1 I une qel;Onquo dw rsvendicapons prcedentes dans lequel le
compose de formule (I) est le chlohydrfts wohydrs6 de L-valingto de
2-((2-amino-1,8-dihydro-6-oxo-9H-purine-9-yl)- mth1wxy) 4"ylo. 10 7.
Prw4i:1 salon l'rn qijolqpngUe des revendications precedentes dans lequel
le groups de protection dans le proc~dd A de Is revendlcatlon 1 est le
N,N'-dicyclohexylcarbodlimide. S  Procdd selon la revendication 7 qui set
realis6 dans la pyridine ou le dlmdthylformamide. 16 9. Pro4id6 sslon la
revendlcation 7 ou 8 qui est reallse en pr6sence d'un catalyseur basique.
10. Proc~dO selon le revendication 9 dens lequel le catalyseur basique est
la 4-dim6thylaminopyridine. -So  11. Proc6d4 salon l'une qyelcongup des
revendicatlons precedentes dans loquel le derive fonctionnel du proA4d; A
est tin halogynwrie q'Wge ou un anhydride d'acide dans lequel Is groupement
amino de la L-valiru gst pvot4gQ. 12. Proc.d6 selon le revndic.4.n 11 dans
lquel le groupement protegeant le groupement amino ost un 216    aactvle ou
un aryloxycgrbonylg. 13. ProcOd  salon le proc~dd B de l'une quelconque des
revendications 1 a 6 precedentes dans loquel G reprasente un groupeAnent
azoture qui est ridUit en groupement amino par hydrogenation catalytique.
30  14. Proced6 seWon le proc;d6 B de l'une quelconque des revendications 1
a 6, dans loquel G representb un atome d'halogbne ou un groupement
alkylthio ou alkylsulfonyle qui est converti en un groupement azoture qui,
& son tour, est converti en groupement amino par hydrogenation catalytique.
15. Proc"d4 solon la revendication 13 ou 14 dans lsquel M est un groupement
amino et est converti en un 36     groupement hydroxy par dosaminatlon
enzymatique. 16. Proced6 selon le procdde C de l'une quelconque des
revendications 1 & 6 dans loquel Q representb un atome d'hydrogene, un
groupoment acyle ou un groupement tri-alkylC1 -4-Silyle. 40  17. Procei4
selon la revendicpjon 16 dans lequel Q represente un groupement acdtyle ou
benzoyle. 1a. Proc606 selon l1 revpendigutjon 1S ou 16 dens loquel A
represente un halogene ou un groupement acvloxy dans loquel I'acylb est un
groupement alkanoyle en C1 -4 ou aroyle. 46  19. Procidd selon l'une
quelcDnque des revendications 16 a 18 dans lequel R2 represente un
groupement alkaiioyle en , -,L. wryloxy;grbonyle ou azido. 20. Prou4d6
salon les revqndLgations 16 a 19 qui eat rdalised dans du dimdthylformamide
ou de l hexame- thylphospIhQramide en prieonqe d'une base. 50 21. Proc~d6
selon les revendlcations 16 A 18 dans loquel on effectue une condensation
thermique en chatiffant les composes de formule (IV) et M en presence d'une
quantIt6 catalytique d'un acide fort. 22. Proqido selon l'une quelconque
des revendications precedentes dans 1squel lee groupements protec- 66
teurs sont 4limin6s par hydrolyse, solvolyse ou hydrogdnolyse. 23 Procid6
solon la revendication 22, dans lequel on utlisoe lhydrogdnolyse pour
6eiminer le groupement 



protecteur lorsque colui-wi oat un aryloxycarbonyle. 34    1 I1|  111 l1111
111l111111 EP O 308 065 B1                                 c   L   M   S *
24. Pioc~d6 de preparation d'une formulation pharmacoutique contenant le
compos6 de formulo (I), tel que dodflni dans Ia revendicitlon 1 ou un sel
pharmaceutiquement acceptable de celul-ci, qui comprend la pr~peration d'un
compoad do formule (I) ou un eel pharmaceutiquement acceptable de celui-ci
suivant les 6tapes conishtnt i: 6 ) fgiv r6agir un wmRg;6 do formule (II) x
(I 20                                              CH OCII CH OH 2    2   2
ou X eat un groupoment hydroxy eventuellement protegd, et Y un groupement
amino eventuellement prot~g4.. avoc une L-vallne dventuellement protdgde ou
un equivalent fonctionnel de cello-cl; 25        o ) convertir un cQmpoid
de formule (IlI) M                                      coiI G ~  '  N
I CH ()CH CCH OCOCH(R )NHl 40
~~~~~~~~~~~2 2           1   2 40 (ou R. est tel quo defini dans la
revendication 1 ; M repr6sente un groupement hydroxy et G repr4sentg un
atgme ou un groupement qui pout 8tre remplac6 par, ou converti en, un
groupement amino; ou bien 1 repr4sente un groupement amino et M represente
un atome ou un groupement 'is       'ivi pout Atre remplo  per, Qu converti
en, un groupement hydroxy) en un compose de formule (I) %u un WJ
2iwmageuiujmqnt mgptoble de celui-ci; ou bien 50 66 35    EP 0308065 i
c   L       5s c) faire rdagir un composd de formule (IV) x 5 N 10N 



- ~ AN                                 NN 16 Q -o6       (ou X et Y sont
tels que definis ci-dessus et a represente un atome ou. un groupement
partant) avec Liun composed de formule (V) ACH2OCH4,CH2OOCH(RI)R2   M 26
dans laquelle RI eat tel quo defini ci-dessus, A represente un groupement
ou un atome partant et R2 est un groupement amino dventuellement protg6 ;
et en effectuant eventuellement une ou plusieurs des conversion suivantes,
dans l'ordre quelconque deslre: i) 6llminer tout groupaement de protection;
ii) lorsque le produit rogultant est un compose de formule (1), convertir
ledit compose en un sel 30          phwrmacautiqurwwt &Wepble de celuvi-ci
; et iii) lorque Ie proyit r4suIlnt ost un gel pharmaceutiquement
acceptable d'un compose de formule (1), cowOtir Wdlt eel gn 19Jit compgo.
et associer to cor nos rjsultant avec un excipient pharmaceutiquement
acceptable. S6 40 46 50 56 36    


