
0 104 066 Description This invention relates to new uracil derivatives
having antiviral activity. Deoxyuridine derivatives such as
2'-deoxy-5-iodouridine (Prussoff and Goz, Handbook of Experimental 5
Pharmacology, Part II of Antineoplastic and Immunosuppressive Agents,
Springer-Verlag, New York 1975, pages 272-347) and 2'-deoxy-5-vinyluridine
(Cheng et al, Antimicrobial Agents and Chemotherapy, 70, 1, 119-122 (1976)
have been found to possess antiviral activity. The activity of these
compounds, however, is not very specific. British Patent Specification No.
1,601,020 discloses E-5-(2-bromo and iodo-vinyl)-2'- deoxyuridine which are
described as having selective antiviral activity against herpes simplex
viruses. to There is a need, however, for compounds with better and more
selective antiviral activity. We have now found a small group of uracil
derivatives which have improved selective activity against viruses,
especially Herpetoviridae. Thus, the invention provides compounds of the
general formula (I): 75                                           0 20
::J C                                           ( t ) HOU 25
H wherein R is a chlorine, bromine or iodine atom and physiologically
acceptable salts thereof with bases. In particular, salts with alkali
metals such as sodium and potassium may be mentioned. In the compounds of
formula (1) the halovinyl group is in the E- configuration and the
pyrimidine ring is 30 in the A-configuration relative to the cyclopentane
ring. It is to be understood that the present invention encompasses the
individual 1+) and (-) isomeric forms of the compounds of formula (I) as
well as wholly or partially racemic mixtures of such isomers. On account of
their structural similarity to naturally occurring compounds such as
thymidine, the 1R,3S- hydroxy4R-hydroxymethyl-cyclopentyl isomers are of
particular interest. 35     It will be further understood that biological
precursors of the compounds of formula (I) and their physiologically
acceptable salts with bases, e.g. metabolically labile esters which are
converted in vivo into the parent compound form a further feature of the
invention. The compounds according to the invention muy exist in tautomeric
forms, for example in the form OH 40 N 45
HO HOU so and it will be understood that such tautomeric forms are included
within the scope of the invention. Initially we found that compounds
according to the invention were extremely effective substrates for
thymidine kinase produced by herpes simplex virus type 1 and herpes simplex
virus type 2, thus strongly suggesting that the compounds would have
selective activity against strains of herpes viruses, for example, herpes
simplex viruses. (J.C. Drach Annual Reports in Medicinal Chemistry, 15,
1980, 149-161). 55 Further work has indeed confirmed that these compounds
are potent selective antiviral agents. It should be noted that the
compounds of formula (I) lack the glycosidic bond which forms a site for
both chemical and biological cleavage in the compounds of GB-A-1,601,020.
Stability against glycosidic cleavage is, of course, a valuable feature in
compounds for in vivo use. In view of their antiviral activity, the
compounds of formula (I) and their physiologically acceptable 60 salts with
bases recommend themselves for the treatment of a variety of diseases
caused by the Herpeto- viridae, particularly herpes simplex viruses, in
human beings and animals. Such diseases include stomatitis and skin
eruptions, shingles, encephalitis, eye and genital herpes infections. The
invention accordingly provides compounds of formula (I) and their
physiologically acceptable salts with bases for use in the therapy or
prophylaxis of Herpetoviridae, e.g. herpes simplex,.infections in a 



65 human or animal subject. 3    0 104 066 The compounds according to the
invention may be formulated for administration in any convenient way, and
the invention therefore also includes within its scope pharmaceutical
compositions comprising at least one compound of formula (I) or a
physiologically acceptable salt thereof with a base adapted for use in
human or veterinary medicine. Such compositions may be presented for use in
conventional manner in 5  admixture with one or more physiologically
acceptable carriers or excipients. The compositions may optionally further
contain one or more other therapeutic agents which may if desired be a
different antiviral agent. Thus, the compounds according to the invention
may be formulated for oral, buccal, parenteral, topical or rectal
administration. 10     Tablets and capsules for oral administration may
contain conventional excipients such as binding agents, for example, syrup,
acacia, gelatin, sorbitol, tragacanth, mucilage of starch or polyvinyl
pyrrolidone; fillers, for example, lactose, sugar, maize-starch, calcium
phosphate or sorbitol; lubricants, for example, magnesium stearate, talc,
polyethylene glycol or silica; disintegrants, for example, potato starch or
sodium starch glycollate; or wetting agents such as sodium lauryl sulphate.
The tablets may be coated 15  according to methods well known in the art.
Oral liquid preparations may be in the form of, for example, aqueous or
oily suspensions, solutions, emulsions, syrups or elixirs, or may be
presented as a dry product for constitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional
additives such as suspending agents, for example, sorbitol syrup, methyl
cellulose, glucose/ sugar syrup, gelatin, hydroxymethyl cellulose,
carboxymethyl cellulose, aluminium  stearate gel or 20  hydrogenated edible
fats; emulsifying agents, for example, lecithin, sorbitan mono oleate or
acacia; non- aqueous vehicles (which may include edible oils), for example,
almond oil, fractionated coconut oil, oily esters, propylene glycol or
ethyl alcohol; and preservatives, for example, methyl or propyl p-hydroxy-
benzoates or sorbic acid. The compounds may also be formulated as
suppositories, e.g. containing conventional suppository bases such as cocoa
butter or other glycerides. 25      For buccal administration the
compositions may take the form of tablets or lozenges formulated in
conventional manner. The compounds according to the invention may also be
formulated for injection and may be presented in unit dose form in ampoules
or in multidose containers with an added preservative. The compositions  l
may take such forms as suspensions, solutions, or emulsions in oily or
aqueous vehicles, and may contain 30  formulatory agents such as
suspending, stabilising and/or dispersing agents. Alternatively, the active
ingredient may be in powder form for constitution with a suitable vehicle,
e.g. sterile, pyrogen-free water, before use. For topical administration
the compounds according to the invention may be formulated as ointments,
creams, lotions, powders, pessaries, sprays, aerosols or drops (e.g. eye or
nose drops). Ointments and 35  creams may for example, be formulated with
an aqueous or oily base with the addition of suitable thickening and/or
gelling agents. Such bases may thus, for example, include water and/or an
oil such as liquid paraffin or a vegetable oil such as arachis oil or
castor oil. Thickening agents which may be used include soft paraffin,
aluminium stearate, cetostearyllcohol, polyethylene glycols, hydrogenated
lanolins and beeswax. 40      Lotions may be formulated with an aqueous or
oily base and will in general also contain one or more emulsifying agents,
stabilising agents, dispersing agents, suspending. agents, thickening
agents, or colouring agents. Powders may be formed with the aid of any
suitable powder base, for example, talc, lactose or starch. 



Drops may be formulated with an aqueous or non-aqueous base also comprising
one or more dispersing 45  agents, solubilising agents or suspending
agents. Aerosol sprays are conveniently delivered from pressurised packs,
with the use of a suitable propellant, e.g. dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other
suitable gas. The pharmaceutical composition according to the invention may
also contain other active ingredients 5o  such as antimicrobial agents, or
preservatives. The compositions may contain from 0.1%-99% of the active
material. For topical administration, for example, the composition will
generally contain from 0.1% to 10%, more preferably 0.5% to 5% of the
active material. For topical administration the daily dosage as employed
for adult human treatment will range from 0.1 55  mg to 100 mg, preferably
0.5 mg to 10 mg. However, it will be appreciated that extensive skin
infections may require the use of higher doses. For systemic administration
the daily dosage as employed for adult human treatment will range from 50
mg to 5 g, preferably 100 mg to 2 g, which may be administered in 1 to 4
daily doses, for example, depending on the route of administration and the
condition of the patient. When the compositions 60  comprise dosage units,
each unit will preferably contain 25 mg-2 g of active ingredient, for
example 50 mg to 500 mg. For serious infections the compounds may be
administered by intravenous infusion using, for example 0.1 to 10 mg/kg/hr
of the active ingredient. The compounds of formula (I) according to the
invention may be prepared by treatment of a compound of formula (II): 65 4
0 104 066 .I OR1CH 2O 2 H F5 # ~~or a sait thereof (where R1, R2 and R3,
which may be the same or different, represent hydrogen atoms or 2;
~conventional protecting groups) with a halogenating agent followed where
necessary by removal of any t ~~protecting groups as described hereinafter.
20 The reaction is conveniently effected in a medium such as water; an
alcohol, e.g. methanol or ethanol; ;. ~a halogenated hydrocarbon, e.g.
chloroform or carbon tetrachloride; or a substituted amide, e.g. N,N- g
~~dimethylformamide, and at a temperature in the range of 00 to 4-1000C,
preferably +30 to +700C. F.       ~~Suitable reagents for the halogenation
include an N-halo amide or imide such as N-bromosuccinimide,
N-chlorosuccinimide, N-iodosuccinimide, N-bromophthalimide,
N-bromoacetamide, N-bromocaprolactam ; 25  or
1,3-dibromo-5,5-dimethyl-hydantoin. Alternatively, molecular halogen, e.g.
iodinechloride, chlorine or > ~~bromine, may be used. i        ~~~In
aqueous media the treatment of a compound of formula (II) with a
halogenating agent is ; ~~conveniently carried out in the presence of a
base such as potassium acetate. P        ~~~When the compound of formula
(II) is used in the form of a salt the salt may be formed with an in- 30
organic or organic base. Suitable salts include alkali metal salts, e.g.
sodium or potassium salts; alkaline i     ~~earth metal salts, e.g. calcium
salts; or organic base salts, e.g. triethylamine or pyridine salts. ,
~~~Where R1, R2 or R3 represents a protecting group, it may be any
conventional protecting group, for p- ~example, as described in 'Protective
Groups in Organic Chemistry', Ed. J.F.W. McOmie (Plenum Press, t
~~1973). Examples of suitable protecting groups are alkyl groups such as
methyl, t-butyl or methoxymethyl; 



35  aralkyl groups such as benzyl, diphenylmethyl or triphenylmethyl;
heterocyclic groups such as tetrahydro- t     ~~pyranyl; acyl groups such
as acetyl and silyl groups such as trialkyl silyl groups, e.g.
trimethylsilyl. *.       ~~The protecting groups may be removed by using
conventional techniques to yield a compound of k ~~formula (I). Thus, for
example, an alkyl. aryl, silyl or heterocyi~ic group may be removed by
solvolysis, e.g. W     ~~hydrolysis under acidic or basic conditions, and
an aralkyl group may be cleaved with a boron trihalide, e.g. i d   boron
trichloride in a solvent such as metbylene chloride and at low temperature.
The compounds of formula (Ii} may be prepared by deprotectionr of the
carboxyl group of a compound of formula (11l): ': 5 ok.
~~~ ~ ~~~~~OR1  C02R4                      (I111) 50
O~~~~ ~~~~~ --LN A R30 R50 10 ~  ~       ~       ~       O N R~O~ 5a (where
R, R2i and R           io   deine and Rb represents a carboxyl protecting
group). R4 may be any conventional carboxyl protecting group such as an
alkyl group, e.g. methyl or ethyl, or an aralkyl group, e.g. benzyl. The
group R4 may be cleaved by conventional means, e.g. by hydrolysis under
basic conditions (using  for example aqueous sodium hydroxide). The
deprotection will generally be effected in the temperature range 0 to
+500C. If desired, removal of the protecting group R4 may also be 65
accompanied by removal of any protecting groups Ro, R2 or R3 where present.
5    0 104 066 The compounds of formula (111) may be prepared by reaction
of a compound of formula (IV): OR1 HgX 5~~~~0 X N
(IV) R30 R20 (where R1, R2 and R3 are as previously defined and X is an
anion e.g. chloride ion) with an ester of acrylic t5 acid: CH2=CHCO2R4
(where R4 is as previously defined). 20     The reaction is conveniently
carried out in the presence of a transition metal complex such as dilithium
palladium tetrachloride in a solvent such as an alcohol e.g. methanol;
acetonitrile; or water and at a temperature in the range 0 to +500C. The
compounds of formula (IV) may be prepared by reaction of a compound of
formula (V): 25 OR N 30                                            O-N Y R3
J                                        (V) 35
R2' (where RI, R2 and R3 are as previously defined) with a mercury salt
HgX2 (where X is as previously defined). The mercury salt may be, for
example, mercuric acetate or a mercuric halide, e.g. mercuric chloride. If 



desired, the anion X in the compounds of formulaklV) may be changed after
reaction of a compound of 40 formula (V) with a mercury salt. For example,
a compound of formula (IV) in which X represents an acetate ion may be
converted into a compound of formula (IV) in which X represents a chloride
ion by reaction with sodium chloride. The reaction is conveniently carried
out in a solvent such as water, acetonitrile or an alcohol, e.g. methanol
at a temperature in the range 0 to +1000C. 45      The compounds of formula
(V) may be prepared by reduction of a compound of formula (VI): OR1 so
~~~~~~~~~N O=~~~~~~~' ~~~(VI) OHC     N 55 R20O 60 (where RI and R2 are as
previous defined) followed where required by introduction of a protecting
group R3. Suitable reducing agents for this reaction include alkali metal
or alkaline earth metal borohydrides, such as sodium borohydride, or
hydrogen in the presence of a catalyst, such as palladium on charcoal. This
reaction is conveniently carried out in an organic solvent such as an
alcohol, e.g. methanol or ethanol, or an 65 ether, e.g. tetrahydrofuran, at
a temperature of, for example, -200 to +800C. 6    0 104 066 Where it is
desired to introduce a protecting group R3 this may be effected by
conventional methods. Where R2 in the compounds of formula (V) thus
produced represents a protecting group it may be convenient at this stage
to remove the protecting group, for example by hydrolysis under acidic
conditions using e.g. hydrochloric acid in aqueous methanol. 5     The
compounds of formula (VI) may be prepared by hydrolysis of a compound of
formula MVII): OR1 10                                   5 (Rs0)2 CH
(VII) R2O0 (where R' and R2 are as previously defined and RI represents a
substituent derived from an alcohol or diol R6OH) under acidic conditions.
20    The group RI may be, for example, a C1.6 alkyl group, e.g. a methyl
group, or an aralkyl group, e.g. a benzyl group. Alternatively, the acetal
grouping (RsO)2CH- can be derived from a diol such that it has the
structure: 25                   I                       0 (CH2)n   CH- 30
0 where n is, for example, 2 or 3. Suitable acids include organic and
inorganic acids such as acetic, trifluoroacetic, hydrochloric and sulphuric
acids. The reaction may be effected at any temperature in the range 00 to
100CC. The compounds of formula (VII) may be prepared by cyclisation of a
compound of formula (Vill): 35 R6            OR1 (R50)2 CH    H#J    N 40
(Vill) 



R20b 45 (where R1, R2 and Rs are as previously defined and R6 represents a
leaving group). Suitable leaving groups RI include a C,_6 alkoxy group,
e.g. a methoxy or ethoxy group, a sulphonyloxy group, e.g. a methane-
sulphonyloxy or toluene-p-sulphonyloxy group, or a halogen atom, e.g. a
chlorine or bromine atom. The cyclisation is effected by treatment of a
compound of formula (Vill) with a base such as ammonia, triethylamine,
pyridine or sodium carbonate. The reaction may be carried out in any
suitable solvent such so as water, an alcohol, e.g. methanol, or a
halogenated hydrocarbon, e.g. methylene chloride, at a temperature in the
range 00 to +100C. It will be appreciated that where R' represents
hydrogen, the compounds of formula (Vil) may exist in the alternative keto
form. The compounds of formula (Vill) may be prepared by acylation of a
compound of formula (IX): 55                                 (R50)2CH    NH
<NH2 (where R2 and Rs are as previously defined) with an acylating agent of
formula (X): 0 (X) 65                                   R 6-,'N  R 7 7    0
104 066 (where R6 is as previously defined and RW represents a readily
displaceable atom or group). R' may be, for example, a halogen atom such as
chlorine or bromine, a sulphonyloxy group such as methane- sulphonyloxy
ortoluene-p-sulphonyloxy or an acyloxy group, i.e. such that the compound
of formula (X) is a mixed anhydride formed, for example, from an alkyl
haloformate such as ethylchloroformate. 5      The acylation may be
effected in a solvent such as a ketone, e.g. acetone; a halogenated
hydrocarbon, e.g. chloroform; an ester, e.g. ethyl acetate; and mixtures of
such solvents, at a temperature in the range -20 to +50'C. When R7
represents a halogen atom, the reaction may conveniently be carried out in
the presence of an acid binding agent such as pyridine, triethylamine or
sodium bicarbonate. The compounds of formula (IX) may be prepared, for
example, by a Curtius reaction. Thus, the 0o compounds of formula (IX) may
be obtained, by amination of the intermediate isocyanate generated, e.g. by
conventional methods, from a compound of formula (Xl): (R50)2CH    CON3
(Xl) R2C) 20  where R2 and R5 are as previously defined. The amination may
be effected by using gaseous ammonia or a solution of ammonia in a solvent
such as a hydrocarbon, e.g. benzene or toluene, or a halogenated
hydrocarbon, e.g. chloroform. The reaction is conveniently carried out in
an organic solvent such as an ether, e.g. tetrahydrofuran; an amide, e.g.
N,N-dimethylformamide; a halogenated hydrocarbon, e.g. chloroform; or a
hydrocarbon, e.g. 25 benzene and at a temperature of, for example, -20 to
+500C. The compounds of formula (Xl) may be prepared by reaction of a
compound of formula (XII): (R50)2 CH   COR8 30 (XII) R2O 35  (where R2 and
R5 are as previously defined and RO represents a hydroxyl group or a
readily displaceable atom or group) or when R8 represents a hydroxyl group,
a salt thereof, with a source of azide. The readily displaceable atom or
group RI may be as previously defined for R7. When R8 represents an
hydroxyl group the source of azide is preferably an acyl azide, for
example, a 



phosphorus azide such as diphenylphosphoryl azide. then R8 represents a
readily displaceable atom or 40  group, e.g. a chlorine atom, the source of
azide may be, for example, an alkali metal or alkaline earth metal azide
such as sodium azide. The reaction is conveniently carried out in an
organic solvent such as an ether, e.g. tetrahydrofuran; an amide, e.g.
NN-dimethylformamide; a halogenated hydrocarbon, e.g. chloroform; or a
hydrocarbon, e.g. benzene, and at a temperature in the range 0 to +150"C,
preferably 500 to 1000C, conveniently under an 45  atmosphere of an inert
gas, such as nitrogen. Salts of compounds of formula (XII) may be formed
with inorganic or organic bases. Suitable salts include amine salts such as
triethylamine, alkali metal salts, such as sodium and alkaline earth metal
salts such as calcium. The compounds of formula (XII) where R' is a readily
displaceable atom or group may be prepared 50 from the corresponding
compounds where R8 is a hydroxyl group by standard means. The compounds of
formula (XII) mazy be prepared by deprotection of a compound of formula
(XIII): (R50)2 CH    C02R9 55                                            W
(XIII) R20 60 (where R2 and Rs are as previously defined and R9 represents
a protecting group). R9 may be any conventional protecting group such as an
alkyl group, e.g. a methoxymethyl group, or an aralkyl group, e.g. a
benzyl, diphenylmethyl or triphenylmethyl group. The deprotection may-be
effected, for example, by hydrolysis, e.g. under basic conditions. Suitable
65 bases include potassium carbonate and sodium bicarbonate. 8    0 104 066
The reaction may be carried out in an aqueous reaction medium such as
water; an aqueous alcohol, e.g. aqueous methanol; or an aqueous ketone,
e.g. aqueous acetone, at a temperature in the range 0 to +1000C. The
compounds of formula (XIII) may be prepared by reduction of a compound of
formula (XIV): (R 0) 2 CH    C02R9 AO  R
(XIV) '                         ~~~~~~~R20 (where R2, R5 and R9 are as
previously defined). The reduction may be carried out using hydrogen in the
presence of a metal catalyst such as palladium, platinum, platinum oxide,
rhodium or Raney nickel, which may be supported on, for example, charcoal,
or r5 a homogeneous catalyst such as tris triphenylphosphine rhodium
chloride may be used. The reduction may be carried out in an organic
solvent such as an alcohol, e.g. ethanol; an ester, e.g. ethyl acetate or
an ether, e.g. tetrahydrofuran, at a temperature in the range 00 to 1000C.
The compounds of formula (XIV) may be prepared by treatment of a compound
of formula (XV): 20                                 (R50)2CH    C02H (XV)
25                      ,                  0  0 (where RI is as previously
defined) or a salt thereof, with a base, followed by reaction of the
intermediate thus produced with a reagent capable of introducing the
protecting groups R2 and R9. Suitable bases for.the reaction include alkyl
lithium, e.g. n-butyl lithium, alkali metal hydrides, e.g. sodium hydride
and lithium 30 diisopropylamidelhexamethylphosphoramide. Suitable reagents
for the introduction of the protecting groups R2 and R9 are, for example,
alkyl and aralkyl halides such as methoxymethyl chloride and benzyl 



bromide. When the compound of formula (XV) is in the form of a salt, it may
be any suitable inorganic or organic base salt such as an alkali metal,
e.g. sodium, alkaline earth metal, e.g. calcium, or amine, e.g. triethyl-
35 amine, salt. The reaction is conveniently carried out in an organic
solvent such as an ether, e.g. tetrahydrofuran, or a hydrocarbon, e.g.
benzene, at a temperature of -500 to +800C, preferably 0 to +500C. The
compounds of formula (XV) may be prepared by reaction of the compound of
formula (XVI): 40                                      CHO  CO2H VII~i;1
(XVI) 45== 00O or a salt thereof with an alcohol or diol R5OH (where R5 is
as previously defined) or by transacetalisation. In the reaction of the
compound of formula (XVI) with R5OH, the alcohol or diol will generally
serve also 50 as the reaction solvent, but a co-solvent such as a
hydrocarbon, e.g. benzene or pentane, may be used if desired. The
transacetalisation may be carried out using an acetal such as
2,2-dimethoxypropane. The source of protons in this reaction may be, for
example, a mineral or organic acid such as hydro- chloric, sulphuric or
acetic acid, or a cationic exchange resin such as Dowex 50GX8. The reaction
is 55 conveniently carried out in the temperature range -20 to +500C. The
compounds of formula (XVI) may be prepared by ozonolysis of a compound of
formula (XVII): 60~~~~~~~ e            ~     ~~~ OR10
(XVII) 65 9    0 104 066 (where R'0 represents a trihydrocarbylsilyl
group). Ozonolysis is preferably effected with ozone in the presence of an
organic solvent such as an alcohol, e.g. methanol, and/or a halogenated
hydrocarbon e.g. dichloromethane, and at a low temperature e.g. -1000C to
0C, conveniently at about -800C. When the ozonolysis is completed the
intermediate ozonide 5 may be converted into a compound of formula (XVI) by
the addition of a mild reducing agent such as methyl sulphide and allowing
the temperature to rise. The trihydrocarbyl silyl group R10 may be, for
example, a trialkyl, triaryl or triaralkyl silyl group, such as trimethyl
silyl, t-butyl dimethyl silyl, triphenyl silyl or tribenzyl silyl. The
compounds of formula (XVII) may be prepared by the reaction of the compound
of formula (XVIII): 10 ZS                                        >(XV III)
20 with a base followed by reaction with a silylating agent. The base may
be, for example, an alkali metal hydride such as sodium hydride, an alkyl
lithium such as n-butyl lithium, or lithium diisopropylamide. The
silylating agent may, for example, be a trihydrocarbyl silyl halide, e.g.
trihydrocarbyl silyl chloride or a trihydrocarbyl silyl sulphonate, e.g.
trihydrocarbyl silyl triflate. The reaction is preferably effected in an
organic solvent such as a hydrocarbon, e.g. benzene, or an 25 ether, e.g.
tetrahydrofuran, at a temperature in the range -100 to +50C, advantageously
-80 to +200C. The compounds of formula (V) wherein R2 and R3 each
represents a protecting group may alternatively be prepared by reacting
compounds of formula (XIX), R3a 0 30 



'''Zz                             (XIX) R2a & 35 (where R2" and R3a
represent protecting groups as previously defined in relation to R2 and R3
and Z represents a conventional leaving group) with a compound of formula
(XX): OR1 40 )                                            ((XX) N - H
(where R' is as previously defined) or a base salt thereof. The reaction
may be effected in an organic solvent such as for example a sulphoxide e.g.
dimethyl- sulphoxide, an amide such as dimethylformamide, an ether e.g.
tetrahydrofuran or water. The reaction is generally carried out at a
temperature in the range 0 to 120C e.g. 30-100C and in the presence of an
50 organic or inorganic base such as sodium or potassium hydride, carbonate
or bicarbonate or triethylamine. The leaving group represented by Z may,
for example be a halogen atom e.g. Cl, Br or an acyloxy group such as a
hydrocarbylsulphonyloxy group e.g. methanesulphonyloxy or
p-toluenesulphonyloxy. Compounds of formula (XIX) may be prepared by
treatment of compounds of formula (XXI): 55
R3a 0 -YJ  OH                                     (XXI) 60
R2a 0 (where R2' and R3" are as previously defined) with a reagent serving
to introduce the desired group Z. Thus, for example, a halogen atom may be
introduced by halide ion displacement or using an oxyhalide reagent such as
thionyl chloride. Alternatively an acyloxy group Z may be introduced by
reaction with an 65 appropriate acyl halide such as e.g. tosyl chloride.
The reaction may, if desired, be carried out in the 10    0 104 066
presence of a base e.g. pyridine or triethylamine and is conveniently
effected in a medium such as water; an alcohol e.g. methanol or ethanol; a
halogenated hydrocarbon e.g. chloroform, or carbon tetrachloride; or a
substituted amide e.g. N,N-dimethylformamide, or a ketone e.g. acetone.
Temperatures are generally in the range -20'C to +70'C e.g. 0WC to +500C.
Alternatively, the base itself may be the solvent. 5     Compounds of
formula (XXI) may be prepared by deprotecting compounds of formula (XXII):
R3a0 OR                                  (XXII) 10_ 2a R O (where R2' and
R3" are as previously defined and R" represents a protecting group such as
those described in relation to R2 and R3). It will be appreciated that the
group R" should be one which can be selectively ,5 removed, for example a
trialkylsilyl group such as a dimethyltertiarybutylsilyl group. Such a
group may be removed by reaction with tetraalkylammonium halides e.g.
tetra-h-butylammonium fluoride or with hydrogen fluoride in aqueous
acetonitrile. The reaction may conveniently be carried out in solvents such
as ethers, e.g. tetrahydrofuran and at a temperature in the range -50 to
+500C e.g. -200 to +200C. Compounds of formula (XXII) may be prepared by
the introduction of hydroxyl protecting groups R2I 20 and R3" into a
compound of formula (XXIII): HO 



HO l'OR11                                          (XXIII) 25 HO (where R1"
is as previously defined). 30    Introduction of the hydroxyl protecting
groups R2' and R3" may be carried out according to any appropriate
conventional method. Suitable reagents for the introduction of protecting
groups include alkyl and aralkyl halides such as methoxymethyl chloride and
benzyl bromide. The reaction is optionally carried out in the presence of a
base such as diisopropylethylamine and in organic solvents such as ethers
e.g. tetrahydrofuran, hydrocarbons e.g. benzene, halogenated hydrocarbons
e.g. dichloromethane. The 35 reaction may be carried out in the temperature
range -50 to +50'C e.g. -20 to +20C. Compounds of formula (XXIII) may be
prepared by ozonolysis of compounds of formula (XXIV) 40 ~ ~     ~      ~I
'OR1  (XXIV) (where R1' is as previously defined) followed by the reduction
of the products formed therefrom with an 45 alkali metal borohydride such
as sodium borohydride. The reaction may be carried out in organic solvents
such as an alcohol e.g. methanol, halogenated hydrocarbons e.g.
dichloromethane; ethers e.g. tetrahydro- furan or mixtures thereof and at a
temperature in the range -70 to +50C. Compounds of formula (XXIV) may be
prepared from compounds of formula (XXV): 50 (XXV) (where R" is as
previously defined) using a Grignard reagent capable of introducing a vinyl
group, for 55 example vinyl magnesium bromide. The reaction may
conveniently be carried out in the presence of a catalyst such as cuprous
iodide and in an organic solvent such as a halogenated hydrocarbon e.g.
dichloro- methane; an ether e.g. tetrahydrofuran or mixtures thereof and at
a temperature in the range -70 to +500C. Compounds of formula (XXV) may be
prepared from the known compound of formula (XXVI): 60      D0l   OH
(XXVI) 65 by reaction with a reagent serving to introduce the protecting
group R".    0 104 066 The reaction may be carried out in the presence of a
coupling agent such as an imidazole and in an organic solvent such as an
amide for example dimethylformamide and at a temperature in the range -50
to +500C for example -200 to +200C. According to an alternative embodiment
of the invention the compounds of formula (I) may be 5  obtained by
reacting compounds of formula (XXVII): OR         R NO  4
(XXVII) H (where R and R1 are as previously defined) or a base salt thereof
with a compound of formula (XIX) as s5 defined above. The reaction is
analogous to that described above to obtain compounds of formula {V) by
reaction of compounds of formula (XIX) with compounds of formula (XX). The
preferred conditions are as described for that reaction. The reaction is
followed, where necessary by removal of any protecting groups as described
hereinbefore. Alternatively the compounds of formula (XIX) may be prepared
in situ by treatment of a compound of 20 formula (XXI) with a
dialkylazodicarboxylate, e.g. diethylazodicarboxylate and a tertiary
phosphine e.g. triphenylphosphine in a solvent such as tetrahydrofuran or
acetonitrile. 



Mixtures of isomers may be separated at any convenient stage of the
synthesis, for example, either before or after removal of protecting
groups. Thus the desired epimer may, where necessary, be separated from the
corresponding epimer by conventional means, for example, by fractional
crystallisation and/or 25 chromatography. Optically active isomers of the
compounds of the invention may be obtained by resolution of the racemic
mixtures using conventional means; see for example 'Stereochemistry of
Carbon Compounds' by E. L. Eliel (McGraw-Hill, 1962) and 'Tables of
Resolving Agents' by S. H. Wilen. The compounds of formula (I) may be
converted into their salts with bases according to conventional methods by
reaction with an appropriate base. 30     The compounds of formulae (II),
(Ill), (IV), (VI), (VII), (VII), (IX), (XI), (XII), (XII), (XIV), (XV),
(XVI), (XIX), (XXI), (XXII), (XXIII), (XXIV) and (XXV) are novel compounds,
useful as intermediates for the preparation of compounds of formula (I). Of
these novel intermediates, the compounds of formulae (II), (Ill) and (IV)
are closely related chemically and all fall within the general formula (A):
OR1 35 RA NO R3 00                                               (A) 40
j R2O 45 where R', R2 and R3 are as defined previously and RA represents a
group CO2H       or 50 or a group HgX (in which X and R4 are as previously
defined). These compounds of general formula (A) form a further feature of
the invention. The following examples illustrate the invention.
Temperatures are in 0C. The nomenclature used is in accordance with the
Chemical Abstracts system. Solutions were dried by use of magnesium
sulphate. Flash column chromatography was carried out 55 over silica using
the method described by W.E. Still et al, J. Org. Chem. 1978, 14, 2923.
Intermediate 1 (3ad, 4g,3
71,7ad)-()-5-H[(1,1-Dimethylethyl)dimethylsilyll-oxyj-3a 4,7,
7a-tetrahydro-2,2-dimethyl-4,7- methano-1 ,3-benzodioxole 60    A solution
of lithium diisopropylamine was prepared by treating diisopropylamine (10.5
g) in dry THF (90 ml), cooled to -15 under nitrogen, with n-butyl lithium
(61.2 ml, 1.7M solution in hexane). After stirring for 10 min. at ca. -10'
to -20, the solution was cooled to -70 and a solution of (3ad, 43, 713,
7ad)-()- tetrahydro-2,2-dimethyl-4,7-methano-1,3-benzodioxol-5-(4H)-one
(15.8 g) in dry THF (40 ml) was added dropwise over 15 min. keeping the
temperature lower than -65. The solution was stirred at -70 for 0.75 h, 65
hexamethylphosphoramide (13 ml) was added, followed by t-butyidimethylsilyl
chloride (14.2 g) in dry 12    0 104 066 pentane (11 ml). The mixture was
allowed to warm up to room temperature over 2 h, poured into pentane (300
ml) and the organic phase washed with water (1 x 100 ml, 1 x 40 ml). The
solution was dried and concentrated to afford crude title compound as an
oil. Kogelrohr distillation gave pure title compound as a yellow oil (21.6
g). T (CDC13 5.36 (IH, d, =CH-), 5.54,5.65 (2H, AB doublet m, H-5, H-6),
8.51, 8.61 (6H, 2xs, s  2xMe). Intermediate 2 (3ad, 4a,6ad )-( +)
-6-(Dimethoxymethyl
)tetrahydro-2,2-dimethyl-4aH-cyclopenta-1,3-dioxole-4-carboxyl ic acid 



70     Oxygenated ozone was bubbled through a solution of Intermediate 1
(20.0 g) in dry methanol (190 ml) and dry methylene chloride (60 ml) at -70
until a blue colouration appeared. Dimethyl sulphide (14 ml) was added and
the reaction mixture slowly allowed to reach room temperature. The solvents
were evaporated and the residue taken up in 2,2-dimethoxypropane (190 ml)
and dry methanol (10 ml). After cooling to 0, Dowex 50W-X8[H+J (9 g) was
added and the reaction mixture stirred at 00 for 3 days. The rs resin was
removed by filtration and the solvents evaporated in vacua. The residue was
purified by flash chromatography, eluting with methanol-methylene chloride
(3:97), to give the title compound (10,4 g) as a solid, m.p. 82-83.5.
Intermediate 3 20 (33,4d)-(  )-Methoxymethyl
4-(dimethoxymethyl)-3-(methoxymethoxy)-1 -cyclopentene-1 -carboxylate A
solution of lithium diisopropylamide was prepared by treating
diisopropylamine (17.2 g) in dry THF (250 ml), cooled to -20 under
nitrogen, with n-butyl lithium (99 ml,1.7 M solution in hexane). The
mixture was cooled to ca. -65 and stirred for a further 0.5 h. A solution
of Intermediate 2 (10.4 g) in dry THF was added dropwise over 20 min.,
keeping the temperature -600. The solution was then allowed to slowly 25
warm to room temperature and stirring continued for 1.5 h. Methoxymethyl
chloride (18.44 g) was added and the reaction mixture allowed to stir at
room temperature for 18 h. The THF was evaporated in vacuo and the residue
was partitioned between diethyl ether (400 ml) and water (50 ml). The
organic phase was washed with saturated ammonium chloride solution (30 ml),
saturated sodium bicarbonate solution (50 ml) and dried. Removal of the
solvent gave the title compound as an oil (11.8 g). 30     T (CDCI3) 2.25
(1H, =CH), 4.67 (2H, CO2CHOMe), 5.16-5.34 (3H, m,   CHOCH2OMe), as~~~C 35
5.66 (0H, d, CH (OMe)2), 6.50, 6.59 (12H, 4xs, 4xOMe); vmax (liq. film)
1720, 1640 cm-'. Intermediate 4 (3, 4d)-(  )-Methoxymethyl
3-(dimethoxymethyl)-4-(methoxymethoxy)-1 -cyclopentane-carboxylate 40
Intermediate 3 (17.6 g) and 5% palladium on charcoal (5.5 g) in ethanol
(300 ml) was stirred under a hydrogen atmosphere for 4 hours and the
reaction mixture was then filtered. The catalyst was washed with ethanol
(300 ml) and the combined filtrate and washings were evaporated under
reduced pressure to give the title compound (16 g) as a mixture of epimers.
T (CDC13) 4.75 (2H, CO2CHOMe), 5.35 (2H, CHOCH2Me), 5.70-6.00 (1H, m,
HO), 6.55, 6.60 (12H, 4xS, 4xOMe; vmax(CCI4) 1745 cm1. 50 Intermediate 5
(31, 4d)-(  )-3-(Dimethoxymethyl)-4-(methoxymethoxy)-1
-cyclopentane-carboxylic acid Potassium carbonate (40 g) was added to a
solution of Intermediate 4 (16 g) in methanol (100 ml) and water (200 ml)
and the reaction mixture was stirred for approximately 16 hours. The
solution was washed 5s with methylene chloride (150 ml) and the aqueous
phase was acidified with 2N HCI (320 ml) and extracted with methylene
chloride (3x300 ml). The organic layer was dried and concentrated to give
the title compound (8.2 g) as a mixture of epimers. T (CDC13) 1.0-3.0 (1H,
br, CO2H), 5.3-5.4 (2H, m, MeOCH), 5.87, 5.96 60
(1H, m, CCH-). 6.65 (9H, 3s, 3xOMe) 7.00, 7.18 (1H, m, CHCO2H). 65 13    



0 104 066 Intermediate 6 (3,3, 4d)-(  )-N-[[[3-(Dimethoxymethyl
)-4-(methoxymethoxy)cyclopentyl]aminolcarbonyl l-3-ethoxy-2- propenamide To
Intermediate 5 (2.8 g) and triethylamine (1.7 ml) in dry benzene (50 ml)
under a nitrogen atmosphere 5 was added diphenylphosphoryl azide (3.1 g)
and the resulting solution refluxed for 1.25 hours. Ammonia gas was then
bubbled through the solution at 50 to 100 for 40 minutes. The solvent was
completely removed, the residue taken up in chloroform (50 ml) and pyridine
(2.25 ml) added. The solution was cooled (ice bath), O-ethoxyacryloyl
chloride (2.25 ml) added, and the mixture stirred at room temperature.
After 48 hours, more acid chloride (2.25 ml) was added and stirring
continued for a further 12 hours. Water (30 ml) to was added, the aqueous
layer was extracted with chloroform (30 ml) and the combined organic layers
washed with 5% aqueous potassium hydrogen sulphate (30 ml, 15 ml) and
aqueous sodium bicarbonate (50 ml) and dried. Evaporation of the solvent
afforded an oil, which was purified by flash column chromatography eluting
with 5% methanol/methylene chloride to give the title compound (2.23 g) as
a mixture of epimers. 1S     T (CDC13) 2.37 (1H, d, -CH=CHOEt), 5.31 (1H,
d, -CH=CHOEt), vmax (CC14), 1680, 1620, 1545 cm-'. Analysis Found:
C, 53.47; H, 7.83; N, 7.66% C16H2NN20, requires:    C, 53.32; H, 7.83; N,
7.77% Intermediate 7 20 ( )-1
-[(3f,4d)-3-(Dimethoxymethyl)-4-(methoxymethoxy)-cyclopentyl ]-2,4(1
H,3H)-pyrimidinedione Intermediate 6 (2.23 g) was refluxed in 0.88 aq.
ammonia (150 ml) for 2 hours and the solvent removed below 400 under
reduced pressure. The residue was partitioned between methylene chloride
(50 ml) and saturated aqueous sodium bicarbonate (30 ml). The aqueous layer
was extracted with methylene chloride (2 x 25 ml), the combined organic
layers dried and the solvent removed by evaporation under reduced 25
pressure to yield the title compound (1.57 g) as a mixture of epimers. A
small portion of the product was purified by flash column chromatography
eluting with 5% methanol/methylene chloride. T (D2O) 2.40, 2.61(11H, d,
H-6) 4.25, 4.26 (1H, d, H-5), 4.85 (1H, m, H-11). Intermediate 8 30 ( )-1
-[(33,4d)-3-(Hydroxymethyl)-4-(methoxymethoxy)-cyclopentyll-2,4-(1
H,3H)-pyrimidinedione Intermediate 7 (2.05 g) was heated in 80% aq. acetic
acid (50 ml) for 15 minutes at 80-85*. The solution was diluted with
benzene (200 ml) and the benzene removed at room temperature under reduced
pressure. Toluene (200 ml, 100 ml) was twice added and removed at 25-30
under reduced pressure. The residue was dissolved in dry methanol (25 ml)
and ethanol (5 ml), and sodium borohydride (380 mg) added at 00. 35 The
mixture was stirred for fifteen minutes at room temperature, acetone (11
ml) added, and the solvent removed under reduced pressure. The residue was
dissolved in dry methanol (20 ml) and trifluoroacetic acid (ca. 0.6 ml)
added to acidify the solution (pH 2). Removal of the solvent under reduced
pressure and purification of the product by flash column chromatography
eluting with 10% methanol/methylene chloride gave the title compound (1.3
g) as a mixture of epimers. 40     T (CDC13) 2.43, 2.7 (1H, d, H-6), 4.25,
4.26 (1H, d H-5), 4.75 (1H, m, H-i'). Intermediate 9
()-1-[33,4d)-3-Hydroxy-4-(hydroxynbethyl)cyclopentylJ-2,4(1
H,3H)-pyrimidinedione A solution of Intermediate 8 1.3 g) in methanol (30
ml) containing conc. hydrochloric acid (0.5 ml) was 45 refluxed for 25
minutes. The solution was neutralised with 2N sodium hydroxide followed by
saturated aqueous sodium bicarbonate and the solvent removed below 40 under
reduced pressure. Ethanol (30 ml) was twice added and removed. The residue
was taken up in ethanol (3 x 20 ml), filtered and concentrated. Flash
column chromatography eluting with 20% methanol/methylene chloride gave the
title compound (700 mg) as a mixture of epimers. 50     T (D2O) 2.14, 2.27
(11H, d, H-6), 4.10, 4.13 (11H, d, H-5), 5.00, 5.10 (11H, m, H-11).
Intermediate 10 



( )-Chloro-[1,2,3,4-tetrahydro-1 -[(35,4d)-3-hydroxy-4-(hydroxymethyl
)cyclopentyl]-2,4-dioxo-5- pyrimidinyll-mercury 55     To Intermediate 9
(400 mg) in water (1.5 ml) was added mercuric acetate (595 mg) in water
(4.5 ml) and the solution stirred at 500 for 4 h. Sodium chloride (256 mg)
in water (1 ml) was added at 400 and the reaction mixture cooled (ice
bath). Filtration of the solid, followed by drying at 600 in vacua,
afforded the title compound as a white solid which was used directly in the
next stage. 60                                         Intermediate 11 (
)-(E)-Ethyl-3-[1,2,3,4-tetrahydro-1
-[(313-4d)-3-hydroxy-4-(hydroxymethyl)cyclopentyll-2,4-dioxo-5-
pyrimidinyll-2-propenoate Intermediate 10 (390 mg), ethyl acrylate (0.75
ml) and dilithium palladium tetrachloride (0.1 M solution in methanol, 8.7
ml) were stirred for 16 h under nitrogen. The reaction mixture was
filtered, the precipitate 65 washed with warm methanol (20 ml), and
hydrogen sulphide gas bubbled through the combined methanol 14    0 104 066
filtrate and washings to precipitate mercuric sulphide. The resulting
mixture was filtered through Hyflo and the solvent removed in vacuo. Water
(5 ml) was added, and then removed in vacuo at 30. The residue was purified
by flash chromatography eluting with chloroform-ethanol (6:1) to give the
title compound (195 mg). 5      T ([2H6] DMSO) (Mixture of epimers) 1.56,
1.70 (1H, s, H-6), 2.54, 2.61 (1H, d, CH=CHCO2Et), 3.08, 3.14 (1H,
d,=CHCO2Et). Intermediate 12 ( )-(E)-3-[1,2,3,4-Tetrahydro-1
-[33,4d)-3-hydroxy-4-(hydroxymethyl )cyclopentyl1
-2,4-dioxo-5-pyrimidinyl]- 10  2-propenoic acid Intermediate 11 (180 mg) in
0.5 N aqueous sodium hydroxide (2.5 ml) was stirred at room temperature for
4 h. Dowex 5OG-X8 cation exchange resin was added until the solution had
pH4. The resin was filtered off and the filtrate evaporated in vacuo at
30-35 to give the title compound as an off-white solid (131 mg); T
([2H6JDMSO)(mixture of epimers) 1.70, 1.86 (1H, s, H-6), 2.80, 2.86 (1H, d,
CH=CHCO2H), 3.23, 3.34 15  (1H, d =CHCO2H). Intermediate 13 (1 d,303,5d)-(
)-3-[[(1,1 -Dimethylethyl)dimethylsilyl]oxyl-6-oxabicyclo[3,1,Olhexane A
solution of (1 d,33,5d)-( )-3-hydroxy-6-oxabicyclo[3,1,0)hexane (2.5 g) in
dry DMF (25 ml) was treated 20  with imidazole (3.40 g), the solution
cooled to 00 under N2 and t-butyidimethylsilyl chloride (4.15 g) added. The
solution was stirred at 00 for 10 minutes, allowed to warm up to room
temperature and stirring continued for a further 18 hours. The mixture was
poured into water (150 ml) and extracted with pentane (2 x 150 ml). The
organic phase was washed with water (2 x 150 ml), dried and concentrated to
afford the crude product as a colourless oil. The latter was purified by
flash chromatography, elution with 7% EtOAc/ 25  hexane affording the title
compound as a colourless mobile oil (3.9 g); T (CDCI3) 5.56 (1H, AB.,
CHOSi), It 0 6.52 (2H, s, CH   -CH), 30 7.86-8.08 (4H, _BX, CH2), 9.1 (9H,
s, CMe3), 9.96 (6H, s, Me). Intermediate 14
(1d,20,4d),-()-4-[[(1,1-Dimethylethyl)dimethylsilyll-oxyl-2-ethenylcyclopen
tanol 35     A stirred suspension of cuprous iodide (190 mg) in dry THF (10
ml) at -30 under N2 was treated 



dropwise with a solution of vinylmagnesium bromide (1M in THF, 10 ml)
causing a greyish coloured suspension to form. The latter was stirred at
-30 for 15 minutes and then a solution of Intermediate 13 (1.50 g) in dry
THF (5 ml) added dropwise. The resulting dark coloured solution was stirred
at -30 for 15 minutes, the mixture allowed to slowly warm to 00 (ca. 0.5 h)
and then stirred for a further 2 hours. The 40  reaction was quenched by
pouring into saturated NH4CI solution (100 ml) and extracted with ether (2
x 100 ml). The combined organic extracts were washed with further saturated
NH4CI solution (100 ml), dried and concentrated to afford the crude product
as a pale yellow oil. The latter was purified by flash chromatography,
elution with8% EtOAc/hexane yielding the title compound as a colourless oil
(1.25 g). Analysis Found:              C, 64.54; H, 11.D7% 45
C13H2602Si requires:          C, 64.40; H, 10.81% Intermediate 15 (1 d,
23,4i)-(+ )-[[(1,1
-Dimethylethyl)dimethylsilylloxyl-2-hydroxycyclopentanemethanol Oxygenated
ozone was bubbled through a solution of Intermediate 14 (6.68 g) in dry
methanol (100 ml) 50  and dichloromethane (50 ml) cooled to -700 until a
deep blue colouration appeared. Sodium borohydride (1t05 g) was then
quickly added in one portion and stirring at -700 continued for 30 minutes.
Further sodium borohydride (1.05 g) was then added, the mixture allowed to
slowly warm to room temperature (ca. 1 hr.) and then stirred for a further
30 minutes. The solvents were evaporated and the residue partitioned
between dichloromethane (250 ml) and saturated ammonium chloride solution
(250 ml). The aqueous layer 55 was further extracted with dichloromethane
(1 x 250 ml), the combined organics dried and concentrated to afford the
crude product as an opaque viscous oil. The latter was purified by flash
chromatography, elution with 5% MeOH/CH2CI2 yielding the title compound as
a viscous colourless oil (5.34 g.). Analysis Found:              C, 52.94;
H, 10.89% C,2H2603Si.0.1 H20 requires:    C, 58.06; H, 10.64% 60 65 15    0
104 066 Intermediate 16 ( d,3P,4d)-(+)-(1,1
-Dimethylethyl)dimethyll[4-(methoxymethoxy)-3-[(methoxymethoxy)methyllcyclo
- pentyljoxylsilane To a solution of Intermediate 15 (5.0 g9, and
N,N-diisopropylethylamine (7.87 g, 10.6 ml) in dry s  dichloromethane (100
ml), cooled to 0 under nitrogen, was added chloromethylethyl ether (90%:
5.44 g, 5.19 ml,) dropwise over 10 minutes. The mixture was stirred at O0
for 5 minutes, allowed to warm up to room temperature and stirring
continued overnight. The solution was washed with water (100 ml), the
aqueous layer extracting with further dichloromethane (1 x 50 ml) and the
combined organic layers dried. Concentration afforded the crude product as
an orange oil which was purified by flash chromatography, 7o elution with
10% EtOAc/hexane yielding the title compound as a colourless mobile oil
(5.1 g). Analysis Found:                  C, 57.51; H, 10.75% C,6H3405Si
requires:             C, 57.44; H, 10.55% Intermediate 17 is  (1 d,3d,43)-(
)-3-(Methoxymethoxy)-4-[(methoxymethoxy)-methyllcyclopentanol. A solution
of Intermediate 16 (5.0 g) in THF (150 ml), stirred and cooled to 00, was
treated with tetra-n- butylammonium fluoride (1M in THF, 16 ml). The
solution was allowed to warm up to room temperature and stirred for a
further 4 hours. The mixture was concentrated to ca. 30 ml and subjected to
flash chromatography. Elution with EtOAc/hexane (9:1) afforded the title
compound as a pale yellow oil (3.2 g). 20     T (CDC13)5.24-5.4 (4H, 2XAB,
OCH2O), 5.67 (1H, m, CHOCH2), 5.9 (1H, m, CHOH), 6.4-6.7 (8H, m+2s, 



OMe, CH2O), 7.45 (1H, m, CHCH2O) 7.6 (1H, d, OH), 7.9-8.4 (4H, m, 2xCH2).
Intermediate 18 (1
d,3d,43)-()-3-(Methoxymethoxy)-4-[(methoxymethoxy)-methyllcyclopentanol,
4-methylbenzene- 25 sulphonate A mixture of Intermediate 17 (1 g),
paratoluenesulphonyl chloride (0.96 g) and dry pyridine (20 ml) was stirred
at room temperature overnight. The pyridine was removed in vacuo at 35, the
residue taken up in dichloromethane (50 ml) and the solution washed with
copper (II) sulphate solution (3 x 50 ml). The organic phase was dried and
concentrated to afford the crude product as a yellow oil. The latter was
purified by 30 flash chromatography. Elution with EtOAc/hexane (1:1)
afforded the title compound as a colourless oil (1.18 g). Analysis Found:
C, 54.68; H, 6.57% C17H2607S requires:          C, 54.52; H, 6.99% 35
Intermediate 19 (1 d,313,4d)-()-1
-[3-(Methoxymethoxy)-4-[(methoxymethoxy)-methyllcyclopentyll-2,4(1 H,3H)-
pyrimidinedione A mixture of Intermediate 18 (374 mg), finely %round
anhydrous potassium carbonate (414 mg) and uracil (336 mg) in dry DMSO (5
ml) was stirred under nitrogen at 900 for 15 hours. The resulting dark 40
coloured solution was poured into brine (ca. 50 ml) and the mixture
extracted with dichloromethane (3 x 30 ml). The organic phase was washed
with brine (1 x 50 ml), dried and concentrated to afford the crude product
as a yellow oil. The latter was purified by flash chromatography. Elution
with 5-8% MeOH/CH2CI2 afforded the title compound as a pale yellow oil (138
mg). T (CDCI3) 1.13 (1H, br s, NH), 2.68 (1H, d, N-CH=CH), 4.25 (1H, d,
N-CH=CH), 4.88 (1H, quin., H-1i), 45  5.35 (4H, s, OCH2O), 5.88 (1H, dt,
CH-O--CH2 5.3-5.46 (2H, m, CH20), 6.62 (6H, s, OMe). Intermediate 20 (1
d,3,,4d)-( )-1 -[3-Hydroxy-4-(hydroxymethyl)cyclopentyll-2,4-(1 H,3H
)-pyrimidinedione so     A mixture of Intermediate 19 and
p-toluenesulphonic acid (1.40 g) in methanol (100 ml), was heated under
gentle reflux on a steam bath for 1 hour. The solution was cooled, stirred
and treated with R8050 polyvinylpyridine resin (Reilly Corporation) until
pH6 was attained (ca. 2 g resin). Filtration and concentration yielded the
crude product as a pale yellow oil. The latter was purified by flash
chromatography. Elution with 15% MeOH/CH2CI2 afforded the title compound as
a white crystalline powder 55 (1.1 g) m.p. 159-162. Example 1 (
)-(E)-5-(2-Bromoethenyl)-1 -[(1
d,33,4d)-3-hydroxy-4-(hydroxymethyl)-cyclopentylJ-2,4-(1 H,3H )-
pyrimidinedione 60     Intermediate 12 (110 mg) and potassium acetate (77
mg) in water (5 ml) were heated to 600. N-bromo- succinimide (69.5 mg) was
added in small portions over 5 min. and the clear solution stirred at 600
for 10 min. and then at room temperature for 2 h. The solvent was removed
and the residue purified by column chromatography, eluting with
chloroform-ethanol (9:1), to give the title compound (10 mg); T(CD3OD)
2.24(1H,s, H-6),2.66(1H,d, CH=CHBr),3.19(1.H,d,CH=CHBr,4.93 (1H, m, H-i'),
5.81 (1H, 65 m, H-3), 6.2-6.4 (2H, m, H-5', 5"). 16    0 104 066 Example 2
( )-(E)-5-(2-Bromoethenyl )-1 -[(1
d,3,B,4d)-3-hydroxy-4-(hydroxymethyl)-cyclopentyl l-2,4-(1 H,3H)-
pyrimidinedione A mixture of Intermediate 18 (374 mg),
(E)-5-(2-bromovinyl)uracil (326 mg) and finely ground 



s anhydrous potassium carbonate (207 mg) was stirred in dry DMSO (5 ml) at
900 under nitrogen for 4 h. The dark coloured mixture was poured into water
(50 ml) and extracted with dichloromethane (3 x 25 ml). The combined
organic phases were washed with brine (50 ml), dried and concentrated to
afford a yellow oil. The latter was purified by flash chromatography
eluting with 2% methanol/dichloromethane to give crude (
)-(E)-5-(2-bromoethenyl)-1 -[(1
d,313,4d)-3-methoxymethoxy-4-[(methoxymethoxy)methyll-cyclopentyll- to
2,4(1 H,3H)-pyrimidinedione (42 mg) which was taken up in methanol (5 ml),
para-toluenesulphonic acid (50 mg) was added and the solution refluxed for
1 h. The mixture was neutralised by the addition of R8050 polyvinylpyridine
resin (Reilly Corporation) and subsequently evaporated onto flash silica
(ca 1 g). The latter was applied to a flash chromatography column eluting
with 10% methanol/dichloromethane to yield the title compound (11 mg). m.p.
179-1830(d). 15 Examples of pharmaceutical formulations Example A Oral
Capsule 20
per caosule Product of Example 1 or 2                      125.0 mg Socduum
starch glycollate (Explotab)            12.5 mg 25 Microcrystalline
cellulose (Avicel PH)         110.0 mg Magnesium stearate
2.5 mg 30                        Capsule fill weight
250.0 mg Make a pre-blend of the magnesium stearate, sodium starch
glycollate and a portion of the active compound and pass through a 250 gm
screen. Then blend with the microcrystalline cellulose and the 35 remaining
active compound. Fill the blend into two-piece hard gelatin capsule shells
to a target fill weight of 250 mg per capsule. Example B 40 Topical Cream
Quantities for 1 kg Product of Example 1 or 2                          20
g 45             Chlorocresol                                         1.0 g
Cetostearyl alcohol                                72  g White soft
paraffin                                150  g s0 Liquid paraffin
60 g Cetomacrogol 1000                                   18 g ss
Disodium hydrogen phosphate                           2.0 g Sodium
dihydrogen phosphate (dihydrate)              1.0 g Sodium hydroxide or
phosphoric acid               to pH 7.0 60 Distilled water
to 1.00 kg Heat 650 ml water and dissolve the chlorocresol and phosphates.
Take 100 ml of the solution, dissolve 2.5 g cetomacrogol 1000 and cool.
Disperse the milled drug in the solution using a high shear mixer. Melt 65
the cetostearyl alcohol, white soft paraffin, liquid paraffin and the
remainder of the cetomacrogol 1000 1 7    0 104 066 together and mix with
the remainder of the aqueous phase at not more than 65-C. Stir until cool.
Add the 



drug slurry to the aqueous cream base with stirring. Check the pH and
adjust to pH 7.0 with a solution of phosphoric acid or sodium hydroxide as
appropriate. Make up to volume with water and stir. Fill into lacquered
aluminium tubes at a fill weight of 30 g and seal. 5 Example C Eye Ointment
Quantities for 1 kg fo             Product of Example 1 or 2
30 g White soft paraffin                                    770 g Liquid
paraffin                                        200 g '5 Strain the
paraffins and sterilise by heating at 150OC for 1 hour and cool. Disperse
the sterile milled drug aseptically in the liquid paraffin. To the molten
white soft paraffin add the drug slurry and stir until set. When cool, fill
into sterile tin eye ointment tubes at a fill weight of 3.0 g and seal. 20
Claims for the Contracting States: BE CH Li DE FR GB IT LU NL SE 1.
Compounds of general formula (I): 25
R Hi 30                                  HO  HO 35 wherein R is a chlorine,
bromine or iodine atom and physiologically acceptable salts thereof with
bases. 2. E-5-(2-bromoethenyl)-1-[((1
a,30,4a)-3-hydroxy-4-(hydroxymethyl)cyclopentyll-2,4(1 H,3H)-pyri midine-
dione.                                     ^ 3. Compounds as claimed in
claim 1 or claim 2 in (+) or (-) isomeric form. 40     4. Compounds as
claimed in claim 1 or claim 2 having a 1R,3S,4R configuration in the
cyclopentane ring.                       v 5. Compounds as claimed in any
preceding claim for use as antiviral agents. 6. Pharmaceutical compositions
comprising, as active ingredient, at least one compound as defined in claim
1 in association with a physiologically acceptable carrier or excipient. 45
7. A process for the preparation of compounds as defined in claim 1 which
comprises: A. treating a compound of formula (10: OR1         CO2H 50
N          o -Nj                                             (I 11  R30 55
R2& 60 (where R', R2 and R3, which may be the same or different, represent
hydrogen atoms or conventional protecting groups) or a salt thereof with a
halogenating agent, or 65 18    0 104 066 together and mix with the
remainder of the aqueous phase at not more than 650C. Stir until cool. Add
the drug slurry to the aqueous cream base with stirring. Check the pH and
adjust to pH 7.0 with a solution of phosphoric acid or sodium hydroxide as
appropriate. Make up to volume with water and stir. Fill into 



lacquered aluminium tubes at a fill weight of 30 g and seal. Example C Eye
Ointment Quantities for 1 kg to             Product of Example 1 or 2
30 g White soft paraffin                                    770 g Liquid
paraffin                                       200 g Strain the paraffins
and sterilise by heating at 150'C for 1 hour and cool. Disperse the sterile
milled drug aseptically in the liquid paraffin. To the molten white soft
paraffin add the drug slurry and stir until set. When cool, fill into
sterile tin eye ointment tubes at a fill weight of 3.0 g and seal. 20
Claims for the Contracting States: BE CH Li DE FR GB IT LU NL SE 1.
Compounds of general formula (I): 25
R I~~~~~~ 30                                  HOC HO 35 wherein R is a
chlorine, bromine or iodine atom and physiologically acceptable salts
thereof with bases. 2. E-5-(2-bromoethenyl)-1 -[(1
a,3P,4a)-3-hydroxy-4-(hydroxymethyl)cyclopentyll-2,4(1 H,3H)-pyrimidine-
dione.                                     I 3. Compounds as claimed in
claim 1 or claim 2 in (+) or (-) isomeric form. 40     4. Compounds as
claimed in claim 1 or claim 2 having a 1R,3S,4R configuration in the
cyclopentane ring.                       - 5. Compounds as claimed in any
preceding claim fer use as antiviral agents. 6. Pharmaceutical compositions
comprising, as active ingredient, at least one compound as defined in claim
1 in association with a physiologically acceptable carrier or excipient. 46
7. A process for the preparation of compounds as defined in claim 1 which
comprises: A. treating a compound of formula (II): OR1 1    -C0CO2H 50
No R3 55 R2O4 60 (where R', R2 and R3, which may be the same or different,
represent hydrogen atoms or conventional protecting groups) or a salt
thereof with a halogenating agent, or 65 1 8 1   I!IIIC 8llil 11111 SI II
0 104 066 B. reacting a compound of formula (XXVII): OR1        R 5
N                                               (XXVII) 0L-NO H io (where R
is as defined in claim 1 and R' is as defined above) or a salt thereof with
a compound of formula 



(XIX), R3a 0oz R~~~~aO-~~~~~~ ~(XIX) 15
XJz                                       x) R2a 0 (where R2a and R33,
which may be the same or different, represent conventional protecting
groups and Z 2o represents a conventional leaving group), followed where
necessary by removal of any protecting groups and/or by conversion of a
compound of formula (I) into a physiologically acceptable salt thereof with
a base. 8. A process as claimed in claim 7A wherein the compound of formula
(II) is obtained by reaction of a compound of formula (M) 25
OR N t 30                                     R3o
(V) 35                                       R20 (where R1, R2 and R3 are
as defined in claim 7) with a mercury salt HgX2 (where X is an anion) to
give a compound of formula (IV): OR1 w 40
~~~~~~~~~~~HgX N                                          (IV) R20 50
(where R', R2 and R3 are a$ defined in claim 7 and X is as defined above)
which compound is reacted with an ester of acrylic acid of formula:
CH2=CHCO2R4 (where R4 represents a conventional carboxyl protecting group)
to form a compound of formula (Ill): 551 OR1        C02R4 N 60
N                                            (Ill) R30 65
R2 1 91111111111111111    0 104 066 (where R', R2 and R3 are as defined in
claim 7 and RW is as defined above) which compound of formula (Ill) is
subjected to deprotection to yield the compound of formula (II). 9.
Compounds of general formula (A): s
OR1 RA NO 30                                              (A) 70~~~~~~~3
R20O where R', R2 and R' are as defined in claim 7 and RA represents a
group 20                      -C0C02H             or                CO2R4
or a group HgX (in which X and R4 are as defined in claim 8). 10. Compounds
of formula (XIX) as defined in claim 7. 



25 Claims for the Contracting State: AT 1. A process for tle preparation of
compounds of general formula (I): 0          R 30 HN- 35
~~~~~HO  C 35 H6 4o wherein R is a chlorine, bromine or iodine atom and
physiologically acceptable salts thereof with bases which comprises: A.
treating a compound of formula (II): OR          CO2H N so
R30 R20 as (where R', R2 and R3, which may be the same or different,
represent hydrogen atoms or conventional protecting groups) or a salt
thereof with a halogenating agent, or B. reacting a compound of formula
(XXVII): 60                                        OR1         A (XXVII)
6N5 6s                                         H 20l    0  104 066 (where R
is as defined in claim 1 and R' is as defined above) or a salt thereof with
a compound of formula (XIX), ki.
R3a 0 z 5  9""Z                          (XIX) R2a. 0 to (where R2" and R3
which may be the same or different, represent conventional protecting
groups and Z represents a conventional leaving group), followed where
necessary by removal of any protecting groups and/or by conversion of a
compound of formula (1) into a physiologically acceptable salt thereof with
a base. 15    2. A process as claimed in claim 1 wherein the compound of
general formula (I) prepared is E-5-(2- bromoethenyl (-1 -1( 1
a,313,4a)-3-hydroxy-4-(hydroxymethyl )cyclopentyl 1-2,4(1
H,3H)-pyrimidinedione. 3. A process as claimed in claim 1 or claim 2
wherein the compound of general formula (1) prepared is in (+) or (-)
isomeric form. 4. A process as claimed in claim 1 or claim 2 wherein the
compound of general formula (1) prepared 20 possesses a 1R,3S,4R
configuration in the cyclopentane ring. 5. A process as claimed in claim 1A
wherein the compound of formula (Ili is obtained by reaction of a compound
of formula (V) OR 25 N
4 R30 -   W                              ~~~~~~~~~(V) 



R3to\  Y..                                             R20 A:: 35 (where
RI, R2 and R3 are as defined in claim 1) with a mercury salt HgX2 (where X
is an anion) to give a compound of formula (IV): OR1 ;  HgX ;  N
~                    (IV) R30   2  R 0 (where R', R2 and R3 are as defined
in claim 1 and X is as defined above) which compound is reacted with 50  an
ester of acrylic acid of formula: CH2=CHCO2R4 (where R4 represents a
conventional carboxyl protecting group) to form a compound of formula
(111): 55                                              1 OR          C02R4
60                                        0L.
(.111) R30 65                                  P2 2 1    0 104 066 (where
R', R2 and R3 are as defined in claim I and R4 is as defined above) which
compound of formula (111) is subjected to deprotection to yield the
compound of formula (11). 6. A process for the preparation of compounds of
general formula (A>: 5                                              OR' RA
R3 00    N                                          (A) 10~
(A) R20 where R1, R2 and R3 are as defined in claim 1 and RA represents a
group C02H       or                      4 R4 20 or a group HgX (in which X
and R' are as defined in claim 5) which comprises: A. in the case wherein
RA represents a group 25                                             C02H
deprotecting a compound of formula (111): 30
OR1         C02R4 N oKI 35                                R30O1 R20a 40
(wherein RI, R2 and R3 are as defined in claim 1 and R4 is as defined in
claim 5); or B. in the case wherein RA represents a group ooCO2R4 



reacting a compound of formula (IV): OR1 HgX so (IV) 5s
~~~~~R30W 55 R 0 60 (wherein R', R2 and A3 are as defined in claim 1 and X
is as defined in claim 5) with an ester of acrylic acid of formula:
H2C=CHCO2R4 65 (wherein R4 is as defined in claim 5); or 22 l
11111111111111111    F~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 104 066 C. in the
case wherein RA represents a group HgX, reacting a compound of formula (V):
11 OR1 -     ~~5 (V) ro                                    R3        0 R20
(wherein R', R2 and R3 are as defined in claim 1) with a mercury salt HgX2
(wherein X is as defined in claim 5). 7. A process for the preparation of
compounds of formula (XIX) as defined in claim 1, which comprises 20
treating a compound of formula (XXI): R3aO 25  9  OH
(XXI) R2a 30 (wherein R2a and R3a are as defined in claim 1) with a reagent
serving to introduce the desired group Z. 8. Use of a compound of general
formula (I) as defined in claim 1 in the preparation of a medicament for
the therapy or propylaxis of viral diseases. 35 Patentanspruche fur die
Vertragsstaaten: BE CH Li DE FR GB IT LU NL SE .0     1. Verbindungen der
allgemeinen Formel (I): 40' 45                                        H
(I) ONI HO6 He worin R ein Chlor-, Brom- oder Jodatom ist und physiologisch
annehmbare Salz davon mit Basen. 2.
E-5-(2-Bromethenyl)-1-[(a,3p,4a)-3-hydroxy-4-(hydroxymethyl)-cyclopentyl1-2
,4(lH,3H)-pyrimidindion. 3. Verbindungen, wie in Anspruch 1 oder Anspruch 2
beansprucht, in (+)- oder (-)-isomerer Form. 4. Verbindungen, wie in
Anspruch 1 oder Anspruch 2 beansprucht, mit einer 1R,3S,4R-Konfiguration 



60 im Cyclopentanring. 5. Verbindungen, wie in einem der vorhergehenden
Anspruche beansprucht, zur Verwendung als antivirale Mittel. 6.
Pharmazeutische Zusammensetzungen, umfassend als aktiven Bestandteil
wenigstens eine Verbindung, wie in Anspruch 1 definiert, zusammen mit einem
physiologisch annehmbaren Trager oder 65 Exzipienten. 23 I I!IIIC    III111
1111111 II !1    0 104 066 7. Verfahren zur Herstellung von Verbindungen,
wie in Anspruch 1 definiert, umfassend: A. Das Behandeln einer Verbindung
der Formel (11): 51 OR          CO2H ro
N R30 15                                 R26 (worin R', R2 und R3, die
gleich oder verschieden sein konnen, Wasserstoffatome oder ubliche
Schutzgruppen darsteilen) oder eines Salzes davon mit einem
Halogenierungsmittel, oder 20     B. Reaktion einer Verbindung der Formel
(XXVII): OR1        R                                (XXVII) 25
N H 30 (worin R in Anspruch 1 definiert ist und R' wie vorstehend definiert
ist) oder eines Salzes davon mit einer Verbindung der Formel (XIX1: R3a Q
35 (XIX) R2aO' 40 (worin RaS und R3', die gleich oder verschieden sein
kdrtnen, ubliche Schutzgruppen bedeuten und Z eine ubliche austreten de
Gruppe darstellt), und anschlieBend, falls notwendig, Entfernung
irgendwelcher Schutzgruppen und/oder Umwandlung einer Verbindung der Formel
(I) in ein physiologisch annehmbares 45 Salz davon mit einer Base. 8.
Verfahren gemaB Anspruch 7A, dadurch gekennzeichnet, daB die Verbindung der
Formel (11) erhalten wird durch Reaktion einer Verbindung der Formel (V):
50                                               OR N 55
R30OQ 60                                     R20' (worin R', R2 und R3 wie
in Anspruch 7 definiert sind) mit einem Quecksilbersalz HgX2 (worin X ein
Anion ist), um eine Verbindung der Formel (IV): 65 24 11111111 111111
111111111111111 *   C   L  M   S   *  



0 104 066 OR1 HgX ONI R30 -   W
(IV) 70 R20 (worin R', R2 und R3 wie in Anspruch 7 definiert sind und X wie
vorstehend definiert ist) zu ergeben, welche mit einem Ester der Acrylsaure
der Formel: 1 5                                     CH2=CHCO2R4 (worin R4
eine ubliche carboxylschutzende Gruppe ist) umgesetzt wird, um eine
Verbindung der Formel 20                                            OR1
C02R4 N 25                                  (301) R31 R2Oe 30 (worin R', R2
und R3 wie in Anspruch 7 definiert sind und R4 wie vorstehend definiert
ist) zu bilden, welche Verbindung der Formel (111) der
Schutzgruppenabspaltung unterworfen wird, um die Verbindung der Formel (11)
zu ergeben. 9. Verbindungen der aligemeinen Formel (A): 35 OR1 N 40
R300-LIN (A) 452 R20Q worin R', R2 und R3 wie in Anspruch 7 definiert sind
und RA eine Gruppe 50                                 CO 2H      or
C2 R4 oder eine Gruppe HgX (worin X und R4 wie in Anspruch 8 definiert
sind) bedeutet. 10. Verbindungen der Formel (XIX), wie in Anspruch 7
definiert. 55 60 65 25 I lIII  III[ 1  111111 1111111    0 104 066
Patentanspruche fur den Vertragsstaat: AT 1. Verfahren zur Herstellung von
Verbindungen der aligemeinen Formel (I): 5
~~~~~~~~0 R 10                                  HO 1 5
Hd 



worin R ein Chlor-, Brom- oder Jodatom ist und von physiologisch
annehmbaren Salzen davon mit Basen, welches umfal.t: A. Behandein einer
Verbindung der Formel (II): 20
1 OR CO2H 25~~~~~~~~~~~~~~~~~~ 25
N R30                                                    (11) 30
R2c5 (worin R', R' und R3, welche gleich oder verschieden sein konnen,
Wasserstoffatome oder ubliche Schutzgruppen bedeuten) oder eines Salzes
davon mit einem Halogenierungsmittel, oder B. Umsetzung einer Verbindung
der Formel (XXVII): 35 OR J0_O~ NJ   It
(XXVI I) H (worin R wie in Anspruch 1 definier ist und R' wie vorstehlend
definiert ist) oder eines Salzes davon mit einer Verbindung der Formel
(XIX): 45                         ~~~~~~R3a 0 R,,,a
'          (XIX) 0R2aO (worin R2 und R3I, welche gleich oder verschieden
sein konnen, ubliche Schutzgruppen bedeuten und Z eine ubliche austretende
Gruppe bedeutet), und anschlieSend, falls notwendig, Entfernung
irgendwelcher 55  Schutzgruppen und/oder Umwandlung einer Verbindung der
Formel (I) in ein physiologisch annehmbares Salz davon mit einer Base. 2.
Verfahren gemaB Anspruch 1, wonach die hergestelite Verbindung der
aligemeinen Formel (I) E-5- (2-Bromethenyl)-1-[(1
a,3r3,4a)-3-hydroxy-4-(hydroxymethyl )-cyclopentyll-2,4-( 1
H,3H)-pyrimidindion ist. 3. Vertahren gemar   Anspruch 1 oder Anspruch 2,
wonach die hergestellte Verbindung der 6o allgemeinen Formel (I) in (+)-
oder (-)-isomerer Form vorliegt. 4. Verfahren gemal3 Anspruch 1 oder
Anspruch 2, wonach die hergestelite Verbindung der allgemeinen Formel (I)
eine 1R,3S,4R-Konfiguration im Cyclopentanring besitzt. 65 26 1111111
111111 1111111111111111 *   C   L  M   S  *    0 104 066 worin R', R2 und
R3 wie in Anspruch 1 definiert sind und RA eine Gruppe CO2H      oder
C02R oder eine Gruppe HgX Mworin X und R4 wie in Anspruch 5 definiert sind)
darstellt, welches umfal3t: A. Im Falle, daB RA eine Gruppe N*o CO2 H
bedeutet, Schutzgruppenabspaltung bei einer Verbindung der Formel (1i1):
OR1 C02 R4 r 5                                     N 



R30O 20 R20 R (worin R', R2 und R3 wie in Anspruch 1 definiert sind und R4
wie in Anspruch 5 definiert ist); oder 25     B. Im Falle, dal3 RA eine
Gruppe ,  owo   CO2R4 bedeutet, Reaktion einer Verbindung der Formel (IV):
35                                          0    1L  30 ~ ~ ~   ~    ~    ~
~ ~ 5 OR                 HgX(IV) R30 40
R20 (worin R', R2 und R3 wie in Anspruch 1 definiert sind und X wie in
Anspruch 5 definiert ist) mit einem Ester 45 der Acrylsaure der Formel:
H2C=CHCO2R4 (worin R4 wie in Anspruch 5 definiert ist); oder 50      C. im
Falle dalB RA eine Gruppe HgX bedeutet, Umsetzung einer Verbindung der
Formel CV): OR1 55                                              N  i
(V) RO                                                M R30/ 60 R20 (worin
R', R2 und R3 wie in Anspruch 1 definiert sind) mit einem Quecksilbersalz
HgX2 (worin X wie in 65 Anspruch 5 definiert ist). 28 *   C   L   M   S   *
0 104 066 7. Verfahren zur Herstellung von Verbindungen der Formel (XIX)
wie in Anspruch 1 definiert, welches umfal3t die Behandlung einer
Verbindung der Formel (XXI): R3aO 5                               ~TN v"H
_~/  'OH                                  (XXI) R2a C 10 (worin R2' und R3"
wie in Anspruch 1 definiert sind) mit einem Reagenz, das zur Einfuhrung der
gewunschten Gruppe Z dient. 8. Verwendung einer Verbindung der allgemeinen
Formel (I) wie in Anspruch 1 definiert, bei der Herstellung eines
Arzneimittels fMr die Therapie oder Prophyiaxe von Viruserkrankungen.
Revendications pour les Etats contractants: BE CH Li DE FR GB IT LU NL SE
1. Composes de formule g6nerale (I): 20
R H I         o=LNI                                           (I) 25
HOU 



30                                    HO dans laquelle R est un atome de
chlore, de brome ou d'iode, et leurs sels physiologiquement acceptables
formes avec des bases. 2. La
E-5-(2-brom6thhnyl)-1-(1a,30,4a)-3-hydroxy-4-(hydroxym6thyi)cyclopentyI1-2,
4-(1 H,3H)pyrimidine- dione. 35 3. Composes suivant la revendication 1 ou
la revendication 2, sous la forme isomerique (+) ou (-). 4. Composes
suivant la revendication 1 ou la revendication 2, 9yant une configuration 1
R,3S,4R dans le noyau de cyclopentane. 5. Composes suivant l'une quelconque
des revendications precedentes, destines a etre utilises comme agents
antiviraux. 40    6. Compositions pharmaceutiques, comprenant comme
ingredient actif au moins un compos6 tel que d6fini dans la revendication 1
en association avec un support ou excipient physiologiquement acceptable.
7. Procede de preparation de compos6s tels que dMfinis dans la
revendication 1, qui consiste: A. 3 traiter un compose de formule (II): 45
OR          CO2H N 50                                 R30
1) R2& (dans laquelle RI, RI et R3, qui peuvent etre identiques ou
differents, representent des atomes d'hydrogene ou des groupes protecteurs
classiques) ou un sel de ce compose avec un agent d'halog6nation, ou B. a
faire reagir un compose de formule (XXVII): OR'        R 60 (XXV II) ANX N
65                                         H 29
S  lll lllnl  l  1ll    0 104 066 (dans laquelle R est tel que d6fini dans
la revendication 1 et R' est tel que defini ci-dessus) ou un sel de ce
compose avec un compose de formule (XIX) R3a Q- 5
<',,,                                        (XIX) R2a 0 (dans laquelle R2'
et R3, que peuvent etre identiques ou differents, representent des groupes
protecteurs classiques et Z repr6sente un groupe partant classique), en
effectuant ensuite si nacessaire i'6limination de tous groupes protecteurs
ettou la transformation d'un compos6 de formule (I) en un sel
physiologiquement acceptable de ce compose avec une base. ,5    8. Proc6de
suivant la revendication 7A, dans lequel le compose de formule (II) est
obtenu par r6action d'un compose de formule (V) OR1 20 o=L N R30/W
(V 25 R20 



(dans laquelle RA, R2 et R3 sont tels que dMfinis dans la revendication 7)
avec un sel de mercure HgX2 (oCu X 30 est un anion) pour former un compose
de formule (IV): OR1 OR       vHgX NG 35
I N                              ~~~~~~~~~~~(IV) R30oW(l  40 R20 (dans
laquelle RA, R2 et R3 sont tels que dfinis dans la revendication 7 et X est
tel que defini ci-dessus), compos6 que l'on fait r6agir avec un ester
d'acide acrylique de formule: CH2=CHCO2R4 (dans laquelle R4 represente un
groupe classique prot6geant la fonction carboxyle) pour former un compose
de formule (III): OR'         4OA o~t C02R4 N 60
02ON R302 (dans laquelle R', R2 et R3 sont tels que definis dans la
revendication 7 et R4 est tel que dMfini ci-dessus). et le compose de
formule (il) est soumis a une elimination du groupe protecteur en donnant
le compose de 65 formule (II). 30    0 104 066 9. Composes de formule
generale (A): OR1 5                                            N '
R30o=L,        RA                                   (A) R2Ot dans laquelle
R', R2 et R3 sont tels que definis dans la revendication 7 et RA represente
un groupe co 2H      ou                C02 R4 ou un groupe HgX (ou X et R4
sont tels que definis dans la revendication 8). 20    10. Composes de
formule (XIX) tels que definis dans la revendication 7. Revendications pour
I'Etat contractant: AT 1. Procede de preparation de composes de formule
generale (I): 25 0      ~~R 30
( I ) HOJ 35 HO dans laquelle R est un atome de chlore, de brome ou d'iode,
et de leurs sels physiologiquement acceptables formes avec des bases,
proc6de qui consite: 40o    A. A traiter un compose de formule (II): 1 



OR          CO H 2 45                                        0
II) R30O 50 R20 (dans laquelle R1, R2 et R3, qui peuvent etre identiques ou
differentes, representent des atomes 55 d'hydrogbne ou des groupes
protecteurs classiques) ou un sel de ce compose avec un agent
d'halogenation, ou B. a faire reagir un compose de formule (XXVII): ORR 60
R N  t      f                                  (XXV I I) H 65 31 c
11111111111111111    0 104 066 (dans laquelle R est tel que defini dans la
revendication 1 et R' est tel que defini ci-dessus) ou un sel de ce compose
avec un compost de formule (XIX) R3a  5 (XIX) R2a O (dans laquelle R2' et
R3I, qui peuvent etre identiques ou differents, representent des groupes
protecteurs classiques et Z reprbsente un groupe partant classique), en
effectuant ensuite si necessaire l'blimination de tous groupes protecteurs
et/ou la transformation d'un compost de formule (I) en un sel
physiologiquement acceptable de ce compose avec une base. , 5    2. Procede
suivant la revendication 1, dans lequel le compost de formule generale (I)
prepare est la E-5- (2-bromethenyl)-1 -[(1
a,33,4a)-3-hydroxy-4-(hydroxymtthyl Icyclopentyl 1-2,4(1
H,3H)pyrimidinedione. 3. Procede suivant la revendication 1 ou la
revendication 2, dans lequel le compost de formule generale (I) prepare est
sous la forme isomerique (+) ou (-). 4. Procede suivant la revendication 1
ou ia revendication 2, dans lequel le compost de formule 20 generale (I)
prepare a une configuration 1 R,3S,4R dans le noyau de cyclopentane. 5.
Procede suivant la revendication 1A, dans lequel le compost de formule (II)
est obtenu par reaction d'un compost de formule (V) OR1 25 zs
~~~~~~~~~N  30                           ~    ~~~~~R30~
(V) 30 R20' (dans laquelle RI, R2 et R3 sont tels que definis dans la
revendication 1) avec un sel de mercure HgX2 (ou X 35 est un anion) pour
former un compost de formule (IV): OR' HgX 



40                                        0N R30-J - 45 R20 (dans laquelle
R', R2 et R3 sont tels que definis dans la revendication 1 et X est tel que
defini ci-dessus), compost que l'on fait rtagir avec un ester d'acide
acrylique de formule: CH2=CHCO2R4 (dans laquelle R4 reprtsente un groupe
classique prottgeant la fonction carboxyle) pour former un compost de
formule (III): 55                                            OR1
C02R4 N 60                                            N
(lll) R30J 65                                   R20       3 32 ~     ~ ~~~
111111 11 1lll111 l!11 H   11  I    0 104 066 (dans laquelle R', R2 et R3
sont tels que dMfinis dans la revendication 1 et R4 est tel que defini
ci-dessus), et on soumet le compose de formule (IlI) a une elimination du
groupe protecteur pour obtenir le compose de formule (II). 6. Procede de
preparation de composes de formule generale (A): 5 OR1 J0 R3
(A) '5                                   R20O dans laquelle R', R2 et R3
sont tels que definis dans la revendication 1 et RA represente un groupe 20
2HOU ou un groupe HgX (ou X et R4 sont tels que definis dans la
revendication 5), qui consiste: A. au cas ou RA repr6sente un groupe 25
* t                          CO2 H A eliminer le groupe protecteur d'un
compose de formule (ill): OR1         CO2R4 Jo
~~~~~~~~N 30                                  R304 R30 35 U (dans laquelle
R', R2 et R3 sont tels que definis dans la revendication 1 et R4 est tel
que defini dans la 40revendlication 5); ou B. au cas ou RA represente Li
groupe C02R 45 a faire reagir un compose de formule (IV): OR1 HgX OIN'
(IV) R30 



55 R'0 60  (dans laquelle R', R2 et R3 sont tels que d6finis dans la
revendication 1 et X est tel que defini dans la revendication 5) avec un
ester d'acide acrylique de formule: H2C=CHCO2R4 65  (dans laquelle R4 est
tei que dMfini dans la revendication 5); ou bien 33 c 11111111111111111
0 104 066 C. au cas ou R' represente un groupe HgX, a faire reagir un
compose de formule (V): OR' 5 2NX lo  R30
(V) R20 ,s (dans laquelle R1, R2 et R3 sont tels que dMfinis dans la
revendication 1) avec un sel de mercure HgX2 (dans lequel X est tel que
defini dans la revendication 5). 7. Procede de preparation de composes de
formule (XIX) tels que d6finis dans la revendication 1, qui consiste a
traiter un compose de formule (XXI): 20
R3a O '     i  OH                                   ( XXI) 25
R2a & (dans laquelle R21 et R3' sont tels que dMfinis dans la
revendcication 1) avec un r6actif servant a introduire le groupe Z desire.
8. Utilisation d'un compose de formule generale (I) suivant la
revendication 1 dans la preparation d'un 30 medicament destine au
traitement ou A la prophylaxie de maladies virales. 35 40 45 50 55 60 65
34,                  ,    


