
EP 0 440 372 B1 Description This invention relates to triazole derivatives
which have antifungal activity. More particularly this invention relates to
2-aryl-3-(3-halopyridin-4yl or 5-halopyrimidin-4-yl)-1-(1H-1,2,4- 5
triazol-1-yl)alkan-2-ol derivatives which are useful in the treatment of
fungal Infections in animals, including human beings. Some of the compounds
of the present invention are disclosed in a general sense in our European
Patent Application No. 89307920.2 (EP-A-0357241) but none of them are
specifically described orexemplified there- in. 10     It has now been
discovered that the compounds of the present invention have a surprisingly
high level of antifungal activity, In particularagainstAsperilllusspp.
fungi, which ismainlyattributabletotheirunexpectedly good pharmacokinetic
properties which result In longer half-lives [err] values). The invention
provides antifungal agents of the formula.- 15
[err] N     N and pharmaceutically acceptable salts thereof, wherein 25
R is phenyl substituted by 1 to 3 substituents each Independently selected
from halo,  [err] [err] is [err] alkyl; [err] is H or [err] alkyl; X is CH
or N; and Y is F or Cl. 30     In the above definition of compounds of the
formula (I) halo is F, Cl, Br or I and C3 and C4 alkyl groups may be
straight- or branched-chain. Preferred alkyl groups are methyl and ethyl.
Examples of R include 2-fluorophenyl, 4-fluorophenyl, 2-chlorophenyl,
4-chlorophenyl, 2-bromophenyl, 2- iodophenyl, 2-trifluoromethylphenyl,
2,4-dichlorophenyl, 2,4-difluorophenyl, 2-chloro-4-fluorophenyl, 2-fluoro-
4-chlorophenyl, 2,5-difluorophenyl, 2,4,6-trifluorophenyl,
4-bromo-2,5-difluorophenyl and 2-trifluoromethoxy- 35  phenyl. R is
preferably phenyl substituted by 1 to 3 halo substituents, more preferably
by 1 or 2 halo substituents. Yet more preferably R is phenyl substituted by
1 or 2 substituents each independently selected from fluoro and chloro.
Preferred individual embodiments of R include 2-fluorophenyl,
4-fluorophenyl, 2,4-difluorophenyl, 2-chlor- 40  ophenyl and
2,4-dichlorophenyl. Most preferably R is 2-fluorophenyl,
2,4-difluorophenyl, 2-chlorophenyl or 2,4-dichlorophenyl. Preferably [err]
is methyl. Preferably R2 is H or methyl. Most preferably R2 is H. 



45      Preferably [err] is methyl and R2 is H or methyl. Most preferably
[err] is methyl and R2 is H. Preferably X is N. Preferably Y is F. The
pharmaceutically acceptable salts of the compounds of the formula (I)
include acid addition salts 50  formed from acids which form non-toxic
salts such as the hydrochloride, hydrobromide, hydroidide, sulphate or
bisulphate, phosphate or hydrogen phosphate, acetate, maleate, fumarate,
lactate, tartrate, citrate, glucon- ate, benzoate, methanesulphonate,
benzenesulphonate and p-toluenesulphonate salts. For a review on suit- able
pharmaceutical salts see Berge et al, J. Pharm, Sci., 66, 1-19 (1977).
Where [err] is identical to [err] the compounds of the formula (I) contain
one chiral centre and therefore exist 55  as a pair of enantiomers (a
racemate). Where [err] are different, the compounds of the formula (I)
contain at least two chiral centres (*) and therefore exist as at least two
diastereoisomeric pairs of enantiomers, i.e. 2    EP 0 440 372 B1 [err] 10
The invention includes both the individual stereoisomers of the compounds
of the formula (I) together with mixtures thereof. Separation of
disastereoisomers may be achieved by conventional techniques, e.g. by frac-
tional crystallisation, chromatography or H.P.L.C. of a disastereoisomeric
mixture of a compound ofthe formula (I) or a suitable salt or derivative
thereof. An individual enantiomer of a compound of the formula (I) may also
be prepared from a corresponding optically pure intermediate or by
resolution, either by H.P.L.C. of the race- 15  mate using a suitable
chiral support or by fractional crystallisation of the diastereolsomeric
salts formed by reaction of the racemate with a suitable optically active
acid, e.g. 1R-(-)-or 1 S-(+)-10-camphorsulphonic acid. The preferred
compounds of the formula (I) when [err] is H have the 2R,3S- configuration,
I.e. [err] Particularly preferred individual embodiments of the compounds
of the present invention are
2R,3S-2-(2,4-difluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1
-yl)butan-2-ol,
2R,3S-2-(2-chlorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)
butan-2-ol, 30  2R,3S-2-(2-fluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(I
H-1,2,4-triazol-1-yl)butan-2-ol,
2R,3S-2-(2,4-difluorophenyi)3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol-
1-yl)butan-2-ol, and 2R,3S-2-(2,4-
dichlorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2
-ol, and pharmaceutically acceptable salts thereof. The compounds of the
formula (I) provided by the Invention may be prepared by the following
methods:- 35 



1) All the compounds of the formula (I) may be prepared as shown in Scheme
1:- Scheme 1 40 [err] [err]                  1) Base, solvent 45 [err]
> A compound of the [err]             2)
formula (I) Y                  2) 50              ( 11)[err] (III) 55
wherein R, [err] X and Y are as defined for a compound of the formula (I).
In a typical procedure a compound of the formula (II) Is deprotonated by
the addition of approximately one equivalent of a suitable base, e.g.
lithium diisopropylamide, or sodium or potassium bis(trimethylsilyl)amide,
3    EP 0 440 372 B1 and the resulting salt (preferably the lithium, sodium
or potassium salt) is reacted in situ with a ketone of the formula (III).
reaction is typically carried outatfrom [err], preferablyatfrom [err], in a
suitable organic solvent, e.g. tetrahydrofuran, toluene or diethyl ether,
and under an inert atmosphere, e.g. nitrogen or argon. 5      The starting
materials of the formula (II) are either known compounds (e.g. see D. L.
Comins et al, Het- erocycles, 22, 339 (1984)) or may be prepared by
conventional procedures in accordance with literature prec- edents. The
starting materials of the formula (III) are either known compounds (e.g.
see EP-A-44605, EP-A- 69442 or GB-A-1464224) or may be prepared by similar
methods to those described therefor. 10  2) All the compounds of the
formula (I) may also be prepared as shown in Scheme 2:- Scheme 2 15 1   2 R
R                      [err] 25 A base salt of a compound of the formula :-
solvent 



or                 basesolvent 35 A compound of the formula (I) wherein R,
[err] X and Y are as defined for a compound of the formula (I) and Z is a
suitable leaving group, e.g. chloro, bromo or [err] alkanesulphonyloxy
(such as methanesulphonyloxy). Examples of suitable base 40  salts of
1H-1,2,4-triazole are alkali metal, preferably sodium and potassium, and
tetraalkylammonium, prefer- ably tetra-n-butylammonium (see US-A-4259505),
salts. The reaction is preferably carried out using an epoxide of the
formula (IV) as the starting material. If a compound of the formula (VI) is
used in this process, it is probable that the reaction mechanism dictates,
at least in part, that the corresponding epoxide of the formula (IV) is
formed in situ under the reaction conditions. 45  The process is therefore,
in this respect, similar to that utilising an epoxide of the formula (IV)
as the starting material. When a base saltof 1H-1,2,4-triazole is used, the
reaction Istypically carried out at from room temperature to [err]
preferably at about [err] when using the sodium salt of 1H-1,2,4-triazole,
and preferably at about room temperature when using the corresponding
tetra-n-butylammonium salt, in a suitable organic solvent, e.g. 50
NN-dimethylformamide or tetrahydrofuran. Alternatively, the reaction may be
carried out using 1H-1,2,4-triazole in the presence of an additional suit-
able base, e.g. [err], preferably at from [err] in a suitable solvent, e.g.
N,N-dimethylfor- mamide, methanol or aqueous acetone. The intermediates of
the formula (IV) and (VI) may be prepared by conventional techniques as
summarised 55   by the following methods shown in Schemes 3 and 4:- 4    EP
0 440 372 B1 Scheme 3 1) Base, solvent 2) 10 [err] 15 1 2 (IV) 25 wherein
[err] X and Y are as defined fora compound of the formula (I) and Z isa
leaving group, preferably Cl or Br. 



In a typical procedure, a compound of the formula (11) is deprotonated by
the addition of approximately one equivalent of a suitable base, e.g.
lithium diisopropylamide, or sodium or potassium bis(trimethylsilylami- 30
de, and the resulting organometallic intermediate is reacted in situ with a
compound of the formula (V). The reaction is typically carried out at from
[err], preferably at about [err] in a suitable organic solvent, e.g.
tetrahydrofuran, toluene ordiethyl ether, and under an inert atmosphere,
e.g. nitrogen or argon. The com- pound of the formula (VI) formed need not
be isolated and Is generally cyclised in situ after a period of stirring at
a higher temperature, e.g. room temperature, to provide an oxirane of the
formula (IV). 35      A compound of the formula (VI) when Z is chloro or
bromo may also be prepared by reacting an epoxide of the formula (IV) with
the appropriate hydrogen halide under anhydrous conditions. 40 45 50 55 5
EP 0 440 372 B1 5 [err] 20                Base, (where [err]
[err] alkyl) 25 Base, [err] Epoxidation 35              Epoxidation 40
[err] 45                           Y (IV) (where [err]alkyl) 50 55
wherein R, [err] X and Y are as defined for a compound of the formula (I)
and [err] is a suitable leaving group, e.g. Cl, Br, I or
methanesulphonyloxy. In a typical procedure a compound of the formula
(VIII), (IX) or (X) Is prepared directly from an ester of the formula (VII)
by reaction with an organometalic Intermediate derived by deprotonation of
a compound of 6 



EP 0 440 372 B1 the formula- 5                 [err] 10
(II) as appropriate, wherein [err], X and Y are as defined for a compound
of the formula (I), with approximately one equivalentofa suitable base,
e.g. lithium diisopropylamideorsodium bis(trimethylsilyl)amide. The
reaction is typically carried out at from [err] preferably at about [err]
in a suitable organic solvent, e.g. tet- 15  rahydrofuran or diethyl ether,
and under an inert atmosphere, e.g. nitrogen or argon. Alternatively, a
compound of the formula (IX) or (X) may be prepared by reacting,
respectively, a compound of the formula (VIII) or (IX) with approximately
one equivalent of a suitable base, e.g. sodium hydride, followed by
alkylation of the resultant carbanion in situ with a suitable alkylating
agent. The reaction is typically carried out at from [err] to room
temperature in a suitable organic solvent, e.g. N,N-dimethylformamide 20
Preferably, alkylation of a compound of the formula (VIII) or (IX) is
performed under phase transfer con- ditions, e.g. using
[err]alky)[err](wherein [err] is preferably iodo), at from [err] to room
temperature, and typically at room temperature. Epoxidation of a ketone of
the formula (IX) or (X) is performed using conventional methods, e.g. using
dimethyloxosulphonium methylide (e.g. see J.A.C.S. [1965], 87 1353) or
chloromethyllithium (e.g. see Tet. 25  Lett. [1986], 795). 3) The compounds
of the formula (I) wherein R, [err] and Y are as defined for a compound of
the formula (I) and X is N may be prepared as shown in Scheme 5:- 30 Scheme
5 35 [err] 40                                     Reduction        A
compound of the formula (I) wherein X is N 45                        (XI)
wherein [err]andY are as defined fora compound of the formula (I) and [err]
are each independently selected from H and a group that may be selectively
removed by reduction, with the proviso that [err] 50  cannot both be H.
Preferably [err] is the group that may be selectively removed by reduction
and [err] is H. Pre- ferably the group that may be selectively removed by
reduction is halo (defined as F, Cl, Br or l) and most pre- ferably is
chloro. When said group is halo, preferably chloro, the preferred method of
reduction is by hydrogenolysis. In a 



typical procedure a compound of the formula (XI) is subjected to
hydrogenolysis using a suitable catalyst, e.g. 55  palladium-on- charcoal,
and a suitable solvent, e.g. ethanol, optionally in the presence of an
additional suitable base, e.g. sodium acetate. The reaction may be carried
out atfrom room temperature to the reflux temperature of the solvent and at
a pressure of from 1 to 5 atmospheres (100 kPa to 500 kPa), but generally
proceeds sat- isfactorily at about room temperature and at about
atmospheric pressure. 7    EP 0 440 372 B1 The intermediates of the formula
(XI) wherein on of  [err] is H and the other is a group that may be
selectively removed by reduction may be conveniently prepared as shown in
Scheme 6:- 5                                 Scheme 6 [err] 10
1) Base, solvent A compound of [err]                                   the
formula (XI) 2) 15 (XII)                           (III) 20 wherein R,
[err] and Y are as defined for a compound of the formula (I) and one of
[err] is H and the other is a group that may be selectively removed by
reduction. The reaction may be carried out by a similar procedure to that
described in Method (1). 25     The intermediates of the formula (XI)
wherein one of [err] is H and other Is a group that may be se- lectively
removed by reduction may also be prepared by an analogous procedure to that
described in Method (2). The starting materials of the formula (XII) may be
prepared by conventional procedures such as are illu- strated in the
following Preparations section. 30     The intermediates of the formula
(XI) wherein [err] are each a group that may be selectively removed by
reduction may be prepared by an analogous procedure to that described in
Method (2) by using an appro- priate epoxide starting material which may be
prepared as shown in Scheme 7 using conventional procedures- 35 40 45 50 55



8    EP 0 440 372 B1 Scheme7 5 [err] 1) Base, solvent 10
2) RCO.Z 15 1) Hydrolysis/decarboxylation 2) Alkylation 20 [err]
Epoxidation 25 30 wherein R, [err] and Y are as defined for a compound of
the formula (I), [err] are each a group that may be selectively removed by
reduction and Z4 is chloro or [err] alkoxy. Al of the above reactions are
conventional and appropriate reagents and reaction conditions for their
per- 35 formance and procedures for isolating the desired products will be
well known to those skilled in the art, in accordance with literature
precedents and by reference to the Examples hereto. A pharmaceutically
acceptable acid addition salt is readily prepared by mixing together
solutions contain- ing the free base and the desired acid. The salt
generally precipitates from solution and is collected byfiltration, or is
recovered by evaporation of the solvent. 40      The compounds of the
formula (I) and their salts are anti-fungal agents, useful in the curative
or prophy- lactic treatment of fungal infections In animals, including
humans. Forexample, they are useful in treating top- ical fungal infections
in man caused by, among other organisms, species of Candida Trichophyton,
Microspor- um or Epidermophyon, or in mucosal infections caused by Candida
albicans (e.g. thrush and vaginal candi- diasis). They can also be used in
the treatment of systemic fungal infections caused by, for example, species
45 of Candida (e.g. Candida albicans), Cryptococcus neoformans, Asperaillus
flavus, Aspergillus fumigatus, Coc- cidioides Paracoccidioides, Histoplasma
or Blastomyces. The compounds of the present invention have been found to
have unexpectedly good activity against the clinically important
Aspergillus spp. fungi. This is mainly attributable to their unexpectedly
good pharmacoki- netic properties which result in longer half-lives ([err]
values). 50      The in vitro evaluation of the antifungal activity of the
compounds can be performed by determining the 



minimum inhibitory concentration (m.i.c.), which is the concentration of
the test compounds, in a suitable me- dium, at which growth of the
particular micro-organism fails to occur. In practice, a series of agar
plates, each having the test compound incorporated at a particular
concentration, is inoculated with a standard culture of, for example,
Candida albicans, and each plate is then incubated for 48 hours at [err].
The plates are then 55 examined for the presence or absence of growth of
the fungus and the appropriate m.i.c. value Is noted. Other micro-organisms
used in such tests can include Aspergillus fumicatus, Trichophyton spp.,
Microsporum spp., Epidermophyton floccosum, Coccidoiodes immitis and
Torulopsis glabrata. The In vivo evaluation of the compounds can be carried
out at a series of dose levels by intraperitoneal 9    EP 0 440 372 B1 or
intravenous injection, or by oral administration, to mice which are
inoculated with, e.g., a strain of Candida albicans or Aspergillus
fumigatus. Activity is based on the survival of a treated group of mice
after the death of an untreated group of mice. The dose level at which the
compound provides 50% protection against the lethal effect of the infection
[err] is noted. For Asperaillus spp. infection models, the number of mice
cured 5   of the infection after a set dose allows further assessment of
activity. For human use, the antifungal compounds of the formula (I) and
their salts can be administered alone, but will generally be administered
in admixture with a pharmaceutical carrier selected with regard to the in-
tended route of administration and standard pharmaceutical practice. For
example, they can be administered orally in the form of tablets containing
such excipients as starch or lactose, or in capsules or ovules either alone
10  or in admixture with excipients, or in the form of elixirs, solutions
or suspensions containing flavouring or col- ouring agents. They can be
injected parenterally, for example, intravenously, intramuscularly or
subcutaneous- ly. For parenteral administration, they are best used in the
form of a sterile aqueous solution which may contain other substances, for
example, enough salts or glucose to make the solution isotonic with blood.
The solubility of a compound of the formula (I) in an aqueous medium may be
improved by complexation 15  with a hydroxyalkyl derivative of a
cyclodextrin in the preparation of an appropriate pharmaceutical composi-
tion. Preferably the cyclodextrin used is alpha-, beta-, or
gamma-cyclodextrin and most preferably is beta- cyclodextrin. Preferably
the hydroxyalkyl derivative is a hydroxypropyl derivative. For oral and
parenteral administration to human patients, the daily dosage level of the
antifungal com- pounds of the formula (I) and their salts will be from 0.01
to 20 mg/kg (in single or divided doses) when ad- 20  ministered by either
the oral or parenteral route. Thus tablets or capsules of the compounds
will contain from 5 mg to 0.5 g of active compound for administration
singly or two or more at a time, as appropriate. physician in any event
will determine the actual dosage which will be most suitable for an
individual patient and it will vary with the age, weight and response of
the particular patient. The above dosages are exemplary of the average
case; there can, of course, be individual instances where higher or lower
dosage ranges are merited, 



25  and such are within the scope of this invention. Alternatively, the
antifungal compounds of formula (I) can be administered in the form of a
suppository orpessary, orthey may be applied topically in the form of a
lotion, solution, cream, ointment ordusting powder. For example, they can
be incorporated into a cream consisting of an aqueous emulsion of
polyethylene glycols or liquid paraffin; or they can be incorporated, at a
concentration between 1 and 10%, into an ointment con- 30  sisting of a
white wax or white soft paraffin base together with such stabilizers and
preservatives as may be required. Thus the invention further provides a
pharmaceutical composition comprising a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, together with a pharmaceutically
acceptable diluent or car- rier. 35      The invention yet further provides
a compound of the formula (I), or a pharmaceutically acceptable salt or
composition thereof, for use as a medicament, in particular as an
antifungal agent. The invention also provides the use of a compound of the
formula (I), orof a pharmaceutically acceptable salt or composition
thereof, for the manufacture of antifungal agent. The invention yet further
provides a method of treating an animal (including a human being) to cure
or 40  prevent a fungal infection, which comprises treating said animal
with an effective amount of a compound of the formula (I), or with, as
appropriate, a pharmaceutically acceptable salt or composition thereof. The
invention also provides novel intermediates of the formulae (IV), (VI) and
(Xl), 4-ethyl-5- fluoropyridimine and 4-chloro-6-ethyl-5-fluoropyrimidine.
The following Examples illustrate the preparation of the compounds of the
formula (I). It is believed that 45  enantiomeri pair B, when referred to
in any following Example or Preparation, and the products of Examples 1, 3,
4 and 5 (in each of which only one of the two possible enantiomeric pairs
was obtained) are a racemic mixture of the 2R,3S- and 2S,3R- enantiomers.
50 55 10    EP 0 440 372 B1 EXAMPLE 1
3-(3-Chloropyridin-4yl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)but
an-2-ol 5 [err] 1) LDA, THF 10                        2) 15
F 



F 20 To a solution of diisopropylamine (1.01 g, 10 mmol) in dry THF (60ml)
at [err] and under a nitrogen at- mosphere was added dropwise a 1.6 M
solution of n-butyllithium in hexane (6.25ml, 10 mmol). The mixture was
allowed to warm to [err] then recooled to [err] and to the resulting
solution of lithium diisopropylamide (LDA) (10 mmol) at [err] was added
dropwise 3-chloro-4-ethylpyridine (see D. L. Comins et al, Heterocycles, 25
22, 339 (1984)) (1.41 g, 10 mmol). The resulting mixture was stirred at
this temperature for 15 minutes after which time a solution of
1-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-yl)ethanone (2.23 g, 10 mmol)
in THF (1 5ml) was added. This mixture was allowed to warm to room
temperature over a 30 minute period and the reaction was quenched by the
addition of water (30ml) and extracted with ethyl acetate (3 x 60ml). The
com- bined organic extracts were dried overmagnesium sulphate, filtered,
concentrated under reduced pressure and 30  the title compound isolated by
"flash" chromatography on silica eluting with ethyl acetate. The product
was recrystallised from ethyl acetate (yield = 0.46 g), m.p. perr[ Found:
C,55.76; H,4.15; N,15.23; [err] requires: C,55.98; H,4.14; N,15.36%.
EXAMPLE 2 35
2-(2,4-Difluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)bu
tan-2-ol [err]                             F 50 The reaction was carried
out by a similar method to that described for Example 1 using 4-ethyl-3-
fluoropyridine (see Preparation 1) instead of 3-chloro-4-ethylpyridine as
the starting material. Column chro- 55   matography of the crude reaction
product on silica using ethyl acetate as the eluant first gave, after
combin- ation and evaporation of the appropriate fractions, the title
compound, enantiomeric pair A, m.p. [err] which was characterised by
[err]-NMR spectroscopy. [err]-NMR [err] = 1.6 (d, 3H), 3.95 (q, 1H), 4.7
and 5.15 (AB q, 2H), 5.1 (s, 1H (OH)), 6.5 (m, 1H), 6.7 (m,    EP 0 440 372
B1 1H), 6.95 (m, 1H), 7.45 (t, 1H), 7.8 (s, 1H), 7.95 (s, IH), 8.15 (s,
1H), 8.25 (d, 1H) ppm. Further elution with 95:5 ethyl acetate/methanol
provided, after combination and evaporation of the ap- propriate fractions,
the impure title compound, enantiomeric pair B. This was further purified
by column chro- matography on silica using 93:7:1
dichloromethane/methanol/0.880 aqueous ammonia as the eluant. The ap- 5
propriate fractions were combined and evaporated to provide, after
trituration with diethyl ether, the title com- pound, enantiomeric pair B,
m.p. [err]. Found: C,57.63; H,4.32; N,15.71; [err] requires: C,57.87;
H,4.43; N,15.88%. Enantiomeric pair B was resolved by H.P.L.C. using a
chiral support (CHIRACEL [err] OG)and eluting with 



1:1 isopropanol/hexane. The appropriate fractions were combined and
evaporated to provide the resolved in- 10  dividual enantiomers, each
contaminated with the chiral support. Each impure enantiomer was further
purified by column chromatography on silica using dichlorome-
thane/methanol (95:5) as the eluant. The appropriate fractions were
combined and evaporated to give, after trituration with hexane/diethyl
ether, a purified individual enantiomer. One enantiomerof m.p. [err] and
[err] (c = 1mg/ml in methanol) and another of m.p. [err] and 15  [err]  (c
= 1mg/ml in methanol) were obtained. EXAMPLES 3 to 6 The following
tabulated compounds of the general formula:- 20 [err] 25
N  N were prepared by a similarmethod ofthatdescribedfor Example 1 using
the appropriate 4-ethyl-3-halopyridine and
1-(halophenyl)-2-(1H-1,2,4-triazol-1-yl)ethanone as the starting materials.
35 40 45 50 55 12    EP 0 440 372 B1 5 10 U~~~~~~~~~~v~~~~o 1   0 Zw d0
d0 Ifl)     H                   vH 15                              .=
*.  t m 20              A          to 0 S in4                            to
ccic 25 .0                                       in~~~~r
C)~~~~~~~~~~~~~~~~~~~~~~r 90 
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30~~~~~~~~~~~' 35 40 45 50 14    EP 0 440 372 B1 (1) Column chromatography
was carried out on silica with a gradient elution using 2:1 ethyl
acetate/di- 



chloromethane followed by ethyl acetate as the eluant. The resulting solid
obtained was triturated with diethyl ether to provide the desired product.
(2) See Example 1 for reference to starting material. 5      (3) See
Preparation 1 for starting material. (4) Column chromatography was carried
out on silica with a gradient elution using 2:1 ethyl acetate/di-
chloromethane followed by ethyl acetate as the eluant. The appropriate
fractions were combined and evaporated and the material obtainedwasfurther
purified bycolumn chromatography on silica using 93:7:1
dichloromethane/methanol/0.880 aqueous ammonia as the eluant. The
appropriate fractions were com- 10     bined and evaporated and the residue
triturated with diethyl ether to provide the desired product. (5) The
enantiomeric pair obtained was resolved by H.P.L.C. using a similar method
to that described in Example 2. This provided the individual enantiomers,
one of m.p. [err] (C = 1 mg/ml in methanol) and the other of m.p. [err] and
[err] (c = 1mg/ml in methanol). (6) Column chromatographywas carried out on
silica using 80:20:1.5 hexane/isopropanol/ 0.880 aqueous ammonia as the
eluant. The appropriate fractions were combined and evaporated and the
material ob- tained was further purified by column chromatography on silica
using 97:3 ethyl acetate/ ethanol as the eluant. The appropriate fractions
were combined and evaporated to provide the separated enantiomeric pairs.
Each enantiomeric paid was triturated with diethyl ether to provide the
desired product. (7) The enantiomeric pair obtained was resolved by
H.P.L.C. using a similar method to that described in 20      Example 2.
EXAMPLE 7
2-(2,4-Difluoropheny)-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)
butan-2-ol Pd/C, [err] 35 F A solution of
3-(4-chloro-5-fluoropyrimidin-6-yl)-2-(2,4-difluorophenyi)-1-(1H-1,2,4-tiia
zol-1-yl)butan-2- ol, enantiomeric pair B (see Preparation 2(iii)) (0.307
g, 0.8 mmol) in ethanol (20ml) was hydrogenated at at- mospheric pressure
and at room temperature in the presence of 10% palladium-on-charcoal (30
mg) and so- dium acetate (0.082 g, 1 mmol). After 5 hours a further 10 mg
of 10% palladium-on-charcoal was added and hydrogenation was continued for
an additional 1 hour period. The catalyst was removed by filtration and the
filtratewas concentrated in vacuo. "Flash" chromatography ofthe residue on
silica using 97:3 ethyl acetate/me- 45 thanol as the eluant provided, after
combination and evaporation of appropriate fractions and trituration with
diethyl ether, the title compound, enantiomeric pair B, (0.249 g, 89%),
m.p. [err]. Found: C,55.08; H,4.00; N,19.96; [err] requires: C,55.01;
H,4.01; N,20.05%. Asample of the title compound, enantiomeric pairB,
(0.105g, 0.3 mmol) and 1R-(-)-10-camphorsulphonic acid (0.07g,0.3
mmol)weredissolved in methanol (4ml) then cooled to [err] for 2
hours.Theresulting crystalline solid was collected by filtration to give
2R,3S-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1 H-1,2,4-tri- 



azol-1-yl)butan-2-ol 1R-(-)-10-camphorsulphonate 0.5 methanol (0.06g), m.p.
[err](c = 2 mg/ml in methanol). Found: C,53.09; H,5.36; N,11.43; [err]
requires: C,53.27; H,5.36; N,11.73%. The absolute configuration of the
compound was confirmed by single crystal X-ray analysis. 55      The
filtrate from the crystallisation was evaporated in vacuo and partitioned
between dichloromethane (10ml) and saturated aqueous sodium
bicarbonatesolution (5ml). Theorganiclayerwasdriedovermagnesium sulphate,
filtered and concentrated under reduced pressure. The residue and
1S-(+)-10-camphorsulphonic acid (0.46g, 0.2 mmol) were dissolved in
methanol (3ml) then cooled to [err] for 2 hours. The crystalline solid
EP 0 440 372 B1 was collected by filtration to give
2S,3R-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol
- 1-yl)butan-2-ol IS-(+)-10-camphorsulphonate 0.5 methanol (0.052g), m.p.
[err] = 2mg/ml in methanol). Found: C,53.27; H,5.31; N,11.84;
[err]requires: C,53.27; H,5.36; N,11.73%. A sample of the
1R-(-)-10-camphorsulphonate salt (1.22g, 2.1 mmol) prepared according to
the above 5   method was partitioned between dichloromethane (20ml) and
saturated aqueous sodium bicarbonate (3ml). The organic layer was washed
with water (5ml) then dried over magnesium sulphate, filtered and
evaporated in vacuo to give
2R,3S-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol
-1-yl)butan-2-ol (0.64g), m.p. [err](c = 1mg/ml in methanol). A sample of
the 1S-(+)-10-camphorsulphonate salt (1.17g, 2.0 mmol) prepared according
to the above 10 method was treated by a similar method to that described
above for the 1R-(-)-10-camphorsulphonate salt to give
2S,3R-2-(2,4-dffluorophenyl)-3(5-fluoropyrimidin4-yl)-1-(1H-1,2,4-triazol-1
-yl)butan-2-ol (0.63g), m.p. [err](c = 2mg/ml in methanol). 15  EXAMPLE 8
2-(2,4-Difluorophenyl)-3-(5-fluoropyrimidin-4
yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol, enantiomeric pair B 20 [err] N F
35     To THF (200ml) was added sodium bis(trimethylsilyl)amide (79ml of a
1.0M solution in THF) and the sol- ution cooled to [err] under nitrogen.
Asolution of 4-ethyl-5-fluoropyrimidine (10g) (see Preparation 8) in THF
(100ml) was added over30 minutes. Afterstirring for 3 hours at [err] the
thin slurry was treated with a solution of
1-(2,4-difluorophenyl)-2-(1H-1,2,4-thiazol-1-yl)ethanone (17.7g) in THF
(100ml), dropwise over 30 minutes. The solution was stirred for a further 1
hour at [err] and then treated with acetic acid (20ml). After warming 40
to [err] the solution was washed with water (200ml) and the organic layer
separated and combined with an ethyl acetate (200ml) back extract of the
aqueous phase. The combined organic layers were concentrated un- der
reduced pressure to provide a solid that was triturated with diethyl ether
(230ml) and filtered. The filtrate 



was concentrated under reduced pressure and chromatographed on silica with
1:1 diethyl ether/ethyl acetate as the eluent. The fractions containing the
title compound were combined, concentrated under reduced pres- 45  sure and
the residue chromatographed on silica with 1:1 ethyl acetate/hexane as the
eluent. The appropriate fractions were combined and evaporated under
reduced pressure to provide the purified title compound (0.82g), m.p. [err]
Found: C,54.89; H,4.06; N,19.66; [err] requires: C,55.01; H,4.01; N,20.05%.
EXAMPLE 9
2-(2,4-Difluorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol-1-yl)
butan-2-ol enantiomeric pairA The title compound was prepared by a similar
method to that used in Example 7 using 3-(4-chloro-5-
fluoropyrimidin-6-yl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)butan
-2-ol, enantiomeric pairA(see Prep- 55  aration 2(iii)) as the starting
material. This gave the product, m.p. [err]. Found: C,54.89; H,4.06;
N,19.82; [err] requires: C,55.01; H,4.01; N,20.05%.    EP 0 440 372 B1
EXAMPLE 10 3-(5-Chloropyrimidin-4-yl)-2-(2,4-difluorophenyl)-1-(1
H-1,2,4-triazol-1-yl)butan-2-ol, enantiomeric pair B 5 [err] [err] F A
solution of 3-(4,5-dichloropyrimidin-6-yl)-2-(2,4-difluorophenyl)-1-(1
H-1,2,4-triazol-1-yl)butan-2-ol, en- 20 antiomeric pair B (see Preparation
6(iii)) (0.58 g, 1.46 mmol) in ethanol (20 ml) was hydrogenated at atmos-
pheric pressure and at room temperature in the presence of 10%
palladium-on-charcoal (45 mg) and sodium acetate (122 mg, 1.5 mmol) for 7
hours. The catalyst was then removed by filtration and the filtrate was
con- centrated under reduced pressure. "Flash" chromatography of the
residue on silica using ethyl acetate as the eluant provided, after
combination and evaporation of the appropriate fractions, the title
compound (0.35 g, 25  72%), m.p. [err] Found: C,51.68; H,3.89; N,18.58;
[err]  requires: C,51.76; H,3.94; N,18.87%. EXAMPLE 11 30
3-(5-Chloropyrimidin-4-yl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)
butan-2-ol, enantiomeric pairA The title compound was obtained by a similar
method to that used in Example 10 using 3-(4,5-dichloro-
pyrimidin-6-yl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
enantiomeric pairA(see Preparation 6(iii)) asthe starting material. This
gave the productas agum thatwas characterised by [err]-NMRspectroscopy. 35
[err]-NMR [err] = 1.50 (d, 3H), 4A (q, IH), 4.67 and 4.82 (AB q, 2H), 6.35
(s, IH (OH)), 6.45 (m, IH), 6.62 (m, 1H), 7.07 (m, IH), 7.6 (s, 1H), 8.05
(s, 1H), 8.5 (s, 1H), 8.8 (s, IH) ppm. EXAMPLES 12 to 16 



40      The following tabulated compounds of the general formula:- [err] 45
50  were prepared by a similar method to that described for Example 10
using the appropriate 2-aryl-3-(4-chloro- 5-fluoropyrimidin-6-yl)-1-(1
H-1,2,4-triazol-1-yl)butan-2-ol as the starting material. 55 17    EP 0 440
372 B1 10 Z      dP         Z      *w      Z      oeP     Z     .        Z
d *XH            -X  rq                        .mH* ^. co        co
~~~0           Lnl             H 15                        0.     ~     ~
~     ~    ~     ~     0 (q  .%    cq                        ~~~tol *  rn
*q         .         N       *                         N ) .  . 5.    4i
tn                N n   ao                                             0 X
< X   X.CZ   co    N  in 4. H                 0                N%  I 25 40
*X              cvn    Tn - I, 46~~~~~~~~~~~1 45 55 18    EP 0 440 372 B1
(1) Column chromatography was carried out on silica using 96:4 ethyl
acetate/methanol as the eluant. (2) Column chromatography was carried out
on silica using isobutylmethylketone as the eluant. (3) See Preparation 3
for starting material. (4) See Preparation 4 for starting material. 



5      (5) See Preparation 5 for starting material. (6) The enantlomeric
pair obtained was resolved by H.P.L.C. using a similar method to that
described in Example 2. EXAMPLE 17 10 An aqueous saline solution of
2R,3S-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol
-1- yl)butan-2-ol and hydroxypropyl-[err]-cyclodextrin
Hydroxypropyl-[err]-cyclodextrin (Molar Substitution = 0.41, 1g) was placed
in a 10ml volumetric flask and 15  dissolved in distilled water (ca.7ml).
Sodium chloride (90mg) was added and dissolved in the solution and the
volume made up to 10ml with distilled water. The resulting solutionwas
added to 2R,3S-2-(2,4-difluorophenyl)- 3-(5-fluoropyrmidin-4-yl)-1-(1
H-1,2,4-triazol-1-yl)butan-2-ol (100mg) (see Example7) in avial and the
mixture was sonicated for 15 minutes and then further mixed by mechanical
rotation of the vial for 2 days. Afurther quantity of
hydroxypropyl-[err]-cyclodextrin (200mg) was then added and the mixture
mixed by mechanical rota- 20  tion of the vial for 1 hour to provide the
title solution. The following Preparations illustrate the preparation of
certain novel starting materials used in the Exam- ples. Preparation 1 25
4-Ethyl-3-f luoropyridine CH 3 30 1) LDA, THF [err] 35 To a stirred
solution of LDA (200 mmol) in dry THF (400 ml) (prepared by a similar
method to that used in Example 1) at [err] and under a nitrogen atmosphere
was added dropwise 3-fluoropyridine (20 g, 200 mmol). After 30 minutes at
this temperature ethyl iodide (60 g, 370 mmol) was added dropwise to the
reaction and 40  the mixture was allowed to warm slowly to between [err]
whereupon an exotherm occurred and the temperature rose to [err]. The
mixture was stirred for a further 30 minutes afterwhich time the reaction
was quenched by the addition of water (50 ml) and the organic phase
separated. The aqueous phase was ex- tracted with ether (3 x 50 ml) and the
combined organic layers were dried over magnesium sulphate and con-
centrated under reduced pressure. The resulting liquid was distilled at
atmospheric pressure to yield the title 45  compound (13 g), b.p. [err]
which was characterised by [err]-NMR spectroscopy. [err] = 1.25 (t, 3H, J =
10 Hz), 2.65 (q, 2H, J = 10 Hz), 7.1 (t, 1H, J = 8Hz), 8.3 (d, 1H, J =
8Hz), 8.33 (s, 1H) ppm. 50 55 



19    EP 0 440 372 B1 Preparation 2
3-(4-Chloro-5-fluoropyrimidin-6-yl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-tria
zol-1-yl)butan-2-ol [err] 10 5 20 25 1) LDA, THF F 40 45 (i)
6-Ethyl-5-fluoropyrimidin-4(3H)-one To a solution of sodium methoxide
(8.64g ,160 mmol) in methanol (50 ml) at [err] was added a solution of
ethyl [err]-fluoropropionylacetate (see E. D. Bergmann et al, J. Chem.
Soc., 1959, 3278 and D. J. Burton et al, Tet. 50  Lett., 30,6113 (1989))
(12.96 g, 80 mmol) and formamidine acetate (8.32 9, 80 mmol) in methanol
(50 ml) and the resulting mixture was stirred at [err] for 1 hour,
overnight at room temperature and finally for 30 minutes under reflux. The
mixture was cooled and the excess sodium methoxide was neutralised by the
addition of glacial acetic acid (10 g). The reaction was concentrated under
reduced pressure and the residue was dis- solved in hot ethyl acetate, the
insoluble sodium acetate was removed by filtration and the filtrate was
con- 55   centrated under reduced pressure. "Flash" chromatography of the
residue using ethyl acetate as the eluant provided, after combination and
evaporation of appropriate fractions and trituration with diethyl ether,
the title compound (5.5 g, 48%), m.p. [err] Found: C,50.38; H,4.85;
N,19.63; [err] requires: C,50.70; H,4.93; N,19.72%. 20    EP 0 440 372 B1
The title compound may also be prepared as described in Preparation 7. (ii)
4-Chloro-6-ethyl-5-fluoropyrimidine 5   A mixture of the product of part
(i) (6.4 g, 45 mmol) and phosphoryl chloride (30 ml) was heated under
reflux for 3 hours. The excess phosphoryl chloride was removed by
distillation under reduced pressure and the re- 



sidue was poured into ice-water. The resulting mixture was extracted with
methylene chloride (3 x 50 ml) and the combined organic extracts were
washed with water and dried over magnesium sulphate. The solvent was
removed under reduced pressure and the resulting oil was distilled under
reduced pressure to provide the title 10  compound (4.81 g, 66%), b.p.
[err] at 22 mm Hg, which was characterised by [err] spectroscopy. [err] =
1.3 (t, 3H, J = 10Hz), 2.9 (q, 2H, J = 10Hz), 8.68 (s, IH) ppm. (iii)
3-(4-Chloro-5-fluoropyrimidin-6-yi)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-tria
zol-1-yl)butan-2-ol 15  To a solution of LDA (20 mmol) in [err] (50 ml)
(prepared by a similar method to that used in Example 1) under a nitrogen
atmosphere and at [err] was added dropwise a solution of the product of
part (ii) (3.2 g, 20 mmol) in [err] (30 ml) over 15 minutes. The resulting
mixture was stirred at this temperature for 3 hours. To the re- suiting
solution was added a solution of
1-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-yl)ethanone (4.46 g, 20 mmol)
in THF (50 ml) and the mixture was maintained at [err] for 1 hour and then
at [err] for a further 1 20 hour. The reaction was quenched by the addition
of a solution of glacial acetic acid (1.2 g) in water (10 ml) and the
mixture was allowed to warm to room temperature. The organic phase was
separated, the aqueous phase extracted with ethyl acetate (20 ml) and the
combined organic layers were dried over magnesium sul- phate and
concentrated under reduced pressure. Column chromatography of the residue
on silica using 3:2 ethyl acetate/diethyl ether as the eluant first gave,
after combination and evaporation of appropriate fractions 25  and
trituration with diethyl ether, the title compound, enantiomeric pair B
(0.94 g, 12%), m.p. [err]. Found: C,49.93; H,3.57; N,18.17; [err] requires:
C,50.06; H,3.39; N,18.25%. Further elution gave, after combination and
evaporation of appropriate fractions, the title compound, enan- tiomeric
pair A contaminated with ketone starting material. This was purified by
several recystallisations from diethyl ether to provide the product, m.p.
[err] Found: C,49.93; H,3.58; N,1 8.23; [err] requires: 30   C,50.06;
H,3.39; N,18.25%. (1) THF may be replaced by toluene. Preparations 3 to 5
35 The following tabulated compounds of the general formula:- [err] were
prepared by a similar method to that described in Preparation 2(iii) using
4-chloro-6-ethyl-5- fluoropyrimidine and the appropriate
1-aryl-2-(1H-1,2,4-triazol-1-yl)ethanone as the starting materials. 50 55
21    EP 0 440 372 B1 5 
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440 372 B1 Preparation 6
3-(4,5-Dichloropyrimidin-6-yl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1
-yl)butan-2-ol 5              [err] 25
[err] 35 55 (i) 6-Ethylpyrimidin-4(3H)-one To a solution of sodium
methoxide (4.19 kg, 77.6 mol) and formamidine acetate (3.0 kg. 28.8 mol) in
methanol (45 L) at [err] was added slowly a solution of methyl
propionylacetate (2.5 kg, 19.2 mol) in methanol (10 L) 23    EP 0 440 372
B1 maintaining the temperature below [err] throughout the addition. The
resulting mixture was stirred at roam temperature overnight after which
time the pH was adjusted to 7 by the addition of concentrated hydrochloric
acid. The reaction mixture was concentrated under reduced pressure to ca.10
L in volume, diluted with water 



(10 L) and was extracted with 2-butanone (2 x 30 L). The combined organic
extracts were concentrated under 5   reduced pressure to ca. 2 L in volume
and diluted with ethyl acetate (4 L). The desired product crystallised from
the solution (2.4 kg, 70%) and was recrystallised from isopropanol to yield
a product of m.p. [err] Found: C,58.45; H,6.37; N,22.41; [err] requires:
C,58.05; H,6.50; N,22.57%. (ii) 4,5-Dichloro-6-ethylpyrimidine 10 To a
solution of 6-ethylpyrimidin-4(3H)-one(the product of part (i)) (18.6g. 150
mmol) in concentrated hydro- chloric acid (120 ml) at [err] was added
dropwise a 30 wt. % solution of hydrogen peroxide in water (18 ml) over a
period of 30 minutes (slight exotherm resulted) and the resulting mixture
was stirred overnight at [err]. The mixture was concentrated under reduced
pressure and the residue was suspended/dissolved in tol- 15  uene and the
toluene removed under reduced pressure. The residue was dissolved in
phosphorus oxychloride (150 ml) and heated under reflux for 3 hours after
which time the excess phosphorus oxychloride was removed under reduced
pressure. The residue was poured into ice/water, extracted with methylene
chloride (3 x 50 ml) and the combined organic extracts were washed with
water (30 ml) and dried over magnesium sulphate. The solvent was removed
under reduced pressure and the 20  resulting oil was distilled under
reduced pressure to yield the title compound (5A g, 20%), b.p. [err] at 22
mm Hg, which was characterised  by [err] spectroscopy. [err]   = 1.3 (t,
3H, J = 10Hz), 3.04 (q, 2H, J = 10Hz), 8.75 (s, 1H) ppm. (iii)
3-(4,5-Dichloropyrimidin-6-yl)-2-(2,4-difluorophenyl)-1-(1H-1,2,4-triazol-1
-yl)butan-2-ol 25 To a solution of LDA (13.6 mmol) in THF (50 ml) (prepared
by a similar method to that used in Example 1) at [err] was added dropwise
4,5-dichloro-6-ethylpyrimidine (the product of part (ii)) (2.37g ,13.3
mmol) and the resulting solution was stirred at this temperature for 10
minutes. A solution of 1-(2,4-difluorophenyl)-2-(1H-
1,2,4-triazol-1-yl)ethanone (2.97 g, 13.3 mmol) in THF (50 ml) was added to
the reaction mixture at such a 30  rate so as to maintain the reaction
temperature below [err]. After stirring at [err] for 1 hour and at [err]
for a further 1 hour the reaction was quenched by the addition of 10%
aqueous acetic acid (11 ml). The organic phase was separated, the aqueous
phase extracted with ethyl acetate (2 x 20 ml) and the combined organic
layers were dried over magnesium sulphate. After removal of the solvent
under reduced pressure, the residue was triturated with diethyl ether (25
ml) and the unreacted ketone starting material (1.7 35  g)was removed
byfitration. Thefiltrate was concentrated underreduced pressure and "flash"
chromatography of the residue on silica using 65:35 ethyl acetate/diethyl
ether as the eluant first provided, after combination and evaporation of
appropriate fractions and trituration with diethyl ether, the title
compound, enantiomeric pair B as a solid (670 mg, 13%), m.p. [err]. Found:
C,47.78; H,3.33; N,17.13; [err] requires: C,48.00; H,325; N,17.50%. 40
Further elution gave, after combination and evaporation of appropriate
fractions and trituration with diethyl ether, the title compound,
enantiomeric pairAas a solid (527 mg, 10%), m.p. [err] Found: C,48.02;
H,3.30; N,17.39; [err] requires: C,48.00; H,3.25; N,17.50%. 



45 50 55 24    EP 0 440 372 B1 Preparation 7
6-Ethyl-5-fluoropyrimidin-4(3H)-one 5 35 45 (i)
2,4-Dichloro-5-fluoropyrimidine To phosphorus oxychloride (141.4g) at [err]
was added powdered 5-fluorouracil (20g). The resulting slurry was heated to
[err] and NN-dimethylaniline (37. 3g) was added over 1 hour. The reaction
was then heated 50  at reflux for 5 hours and 70g of the phosphorus
oxychloride was removed by distillation. The mixture was then cooled to
[err] and quenched Into 3N HCI (200ml) at [err] portionwise over 1 hour.
The title compound was then extracted from the mixture using
dlchloromethane (2 x 70ml). The combined dichloromethane layers were washed
with water (50ml) and concentrated under vacuum to give an oil (24g), which
was characterlsed by [err] and mass spectrometry. 55  [err]  = 8.5 (s, IH)
ppm. Mass Spec.: m/e = 166. 25    EP 0 440 372 B1 (ii)
2,4-Dichloro-1,6-dihydro-6-ethyl-5-fluoropyrimidine To magnesium turnings
(4.27g) in tetrahydrofuran (56ml) was added a solution of bromoethane (19g)
in THF (19ml) over 5 hours. To this slurry at [err] was added a solution of
the product of part (i) (24g) in 1,2-dime- 5   thoxyethane (70ml) over 1
hour. The reaction was quenched at  [err] using glacial acetic acid (10g)
to give a solution of the title compound which was used directly in the
next step. (iii) 2,4-Dichloro-6-ethyl-5-fluoropyrimidine 10 To the solution
obtained as the product of part (ii) was added a solution of potassium
permanganate (23g) in water (260ml) over 2 hours, keeping the temperature
of the reaction below [err]. 5N hydrochloric acid (30ml) was then added
followed by a solution of sodium metabisulphite (14g) in water (42ml).
After decolourisation 



of the mixture the product was extracted into ethyl acetate (250ml). The
organic layerwas then concentrated to give an oil. The oil was partitioned
between dichloromethane (50ml) and 2N sodium hydroxide (1 05ml) and 15  the
organic layer was washed with 5% brine (100ml). The organic layer was
concentrated to give a solution of the title compound which was used
directly In the next step. (Iv)
2-Chloro-6-ethyl-5-fluoropyrimidin-4(3H)-one 20  To the solution obtained
as the product of part (iii) was added water (6ml). The mixture was stirred
at [err] and 4N sodium hydroxide (45ml) was added slowly over 2 hours. At
the end of this period the reaction was cooled and washed with
dichloromethane (15ml). The aqueous layer was then added to dichloromethane
(60ml) and the pH adjusted to 1 with concentrated hydrochloric acid. The
organic layerwas separated and the pH adjusted to 3 using concentrated
aqueous ammonia solution. The precipitate of ammonium chloride was 25
removed by filtration and the filtrate was then concentrated to a volume of
15ml and diluted with ethyl acetate (150m). This solution was concentrated
to a volume of 30ml and the crystals of the title compound thatformed were
collected by filtration and dried (8g), then characterised by [err] and
mass spectrometry. [err]  = 7.3 (exchangeable), 2.4 (m, 2H), 1.1 (t, 3H)
ppm. Mass Spec.: m/e = 176. 30 (v) 6-Ethyl-5-fluoropyrimidin-4(3H)-one To
the productof part (iv) (6g) in ethanol (60ml) was added sodium acetate
(5.5g) and 5% palladium-on-carbon (0.6g). The mixture was hydrogenated at 3
atmospheres pressure for 8 hours. The catalyst was removed by 35 filtration
and the filtrate was concentrated to a volume of 10ml then mixed with water
(2ml) and dichlorome- thane (80ml). Toluene (32ml) was added and the
solution was concentrated to a volume of 5-6ml and then mixed with further
toluene (8ml). The crystals of the title compound that separated were
isolated by filtration and characterised by [err] and mass spectrometry
(Yield = 3.9g). [err]  = 8.0 (s, 1H), 2.5 (m, 2H), 1.15 (t, 3H) ppm. 40
Mass spec.: m/e = 142. Preparation 8 4-Ethyl-5-fluoropyrimidine 45 [err] 55
A mixture of 2,4-dichloro-6-ethyl-5-fluoropyrimidine (10g) (see Preparation
7(iii)), sodium acetate (8.83g), 5% palladium-on-charcoal (50% "wet", 2g)
and methanol (30ml) was hydrogenated at [err] and 3 atmospheres pressure
for 5 hours. The resulting slurry was filtered carefully through a
cellulose-based filter-aid, the pad was washed with further methanol (5ml)
and the resulting orange filtrate was distilled at [err] and atmospheric 26



EP 0 440 372 B1 pressure to provide a colourless distillate. This was
partitioned between water (300ml) and ether (40ml) and the two phases
separated. The organic phase was washed with water (4 x 50ml), dried over
MgSO4 and the solvent was removed at room temperature under reduced
pressure to provide the title compound as a pale yellow liquid (2.2g). 5
Preparation 9 2-Chloro-4-ethyl-5-fluoropyrimidine 10 [err] 20 30 (i)
2-Methyl-2-(2-chloro-5-fluoropyrimidin-4yl)-1,3-propanedioc acid, diethyl
ester 35 Sodium hydride (60% oil dispersion, 2.8g) and diethyl
methylmalonate (6g) were reacted at [err] in THF (200ml). After 30 minutes
a solution of 2,4-dichloro-5-fluoropyrimidine (5g) (see Preparation 7) in
THF (25ml) was added over 30 minutes at [err]. The reaction was partitioned
between dichloromethane (200ml) and wa- ter (200ml), acidified with acetic
acid and the layers separated. The organic layer was concentrated under re-
40  duced pressure to an oil and chromatographed on silica gel using
dichloromethane as the eluent. This gave, after the combination and
evaporation of appropriate fractions, the title compound (9g) which was
character- ised using [err] and mass spectrometry. [err]   = 8.5 (d, 1H),
4.6 (m, 4H), 1.9 (s, 3H), 1.3 (t, 3H) ppm. Mass spec.: m/e = 304. 45 (ii)
2-Chloro-4-ethyl-5-fluoropyrimidine The product of part (i) (3.2g) was
dissolved in acetic acid (25ml) and diluted with 5N HCI (1Oml) . After
heating the mixture at [err] for 16 hours the mixture was cooled and
partitioned between water (30ml) and dichloro- 50  methane (45ml). The
dichloromethane layer was separated, dried and concentrated under reduced
pressure to give an oil. The title compound was isolated by chromatography
on silica gel using dichloromethane as the eluent. The product was
characterised by [err] and mass spectrometry (yield = 350mg). [err]   = 8.4
(s, 1H), 2.9 (m, 2H), 1.3 (t, 3H) ppm. Mass spec.: m/e = 160. 55 Assessment
of in vivo activity against Aspergillus fumigatus in mice Using the general
test procedure outlined on page 17 of the description, a group of mice was
inoculated 27  



EP 0 440 372 B1 with a strain of Aspergillus fumigatus. Each mouse was then
treated with the test compound at a standard dose of 20 mg/kg b.i.d. for 5
days. The mice were then assessed on the tenth day. Activity is based on
the survival of a treated group of mice after the death of an untreated
group of mice, and also on the number of mice cured of the infection. 5
The results obtained In a comparative study using two compounds described
In the specific Examples of the presentapplication and two compounds
described in the specific Examplesof European PatentApplication No.
89307920.2 (EP-A-0357241) are shown in the following table:- 10 15 20 25 30
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30 ~ ~     ~     ~     ~      0    EP 0 440 372 B1 Claims 5   Claims for
the following Contracting States: AT, BE, CH, DE, DK, FR, GB, IT, LI, LU,
NL, SE 1. A compound of the formula:- [err] ora pharmaceutically acceptable
salt thereof, wherein R is phenyl substituted by 1 to 3 substituents each
independently selected from halo, [err]; [err] alkyl; 20       [err] is H
or [err] alkyl; X is CH or N; and 



Yis F orCi. 2. A compound as claimed in claim 1 wherein R is phenyl
substituted by 1 or 2 halo substituents. 25 3. A compound as claimed in
claim 2 wherein R is phenyl substituted by 1 or 2 substituents each
indepen- dently selected from fluoro and chloro. 4. Acompound as claimed in
claim 3 wherein R is 2-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl,
2-chlor- ophenyl or 2,4-dichlorophenyl. 30 5. A compound as claimed in
claim 4 wherein R is 2-fluorophenyl, 2,4-difluorophenyl, 2-chlorophenyl or
2,4- dichlorophenyl. 6. A compound as claimed in any preceding claim
wherein [err] is methyl. 35 7. A compound as claimed in any preceding claim
wherein R2 is H or methyl. 8. A compound as claimed in claim 7 wherein
[err] is H. 40  9. A compound as claimed in any preceding claim wherein X
is N. 10. A compound as claimed in any preceding claim wherein Y is F. 11.
A compound as claimed in any preceding claim wherein R2 is H and which has
the 2R,3S- configuration, that is 45 [err] 12.
2R,3S-2-(2,4-difluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1
-yl)butan-2-ol,
2R,3S-2-(2-chlorophenyl)-3-(3-fluoropyridin-4-yi)-1-(1H-1,2,4-triazol-1-yl)
butan-2-ol,
2R,3S-2-(2-fluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-tiazol-1-yl)b
utan-2-ol,
2R,3S-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol
-1-yl)butan-2-ol, or 31    EP 0 440 372 B1
2R,3S-2-(2,4-dichlorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol
-1-yl)butan-2-ol: or a pharmaceutically acceptable salt thereof. 13 A
pharmaceutical composition comprising a compound of the formula (I) or a
pharmaceuticallyacceptable 5       salt thereof, as claimed in any
preceding claim, together with a pharmaceutically acceptable diluent or
carrier. 14. A pharmaceutical composition as claimed in claim 13 in which
the compound of the formula (I) is com- plexed with a hydroxyalkyl
derivative of a cyclodextrin. 10  15. A pharmaceutical composition as
claimed in claim 14 wherein said hydroxyalkyl derivative is a hydroxy- 



propyl derivative and said cyclodextrin is alpha- or beta-cyclodextrin. 16.
A compound of the formula (I), or a pharmaceutically acceptable salt or
composition thereof, as claimed in any one of claims 1 to 12 and any one of
claims 13 to 15 respectively, for use as a medicament. 17. The use of a
compound oftheformula (I), or of a pharmaceuticallyacceptable
saltorcomposition thereof, as claimed in any one of claims 1 to 12 and any
one of claims 13 to 15 respectively, for the manufacture of an antifungal
agent. 20  18. A compound of the formula:- [err] 30 wherein R, [err], X and
Y are as defined in claim 1 and Z is a leaving group. 35 19. Acompound of
the formula (VI) as claimed in claim 18 whereinZ is chloro, bromo or
[err]alkanesulpho- nyloxy. 20. A compound of the formula:- 40 [err] wherein
R, [err] and Y are as defined in claim 1 and  [err] are each independently
selected from H 55      and a group that may be selectively removed by
reduction, with the proviso that  [err] cannot both be H. 21. A compound as
claimed in claim 20 wherein the group that may be selectively removed by
reduction is 32    EP 0440372 B1 halo. 22. A compound as claimed in claim
21 wherein [err] is chloro and [err] is H. 5   23.
4-Ethyl-5-fluoropyrimldine or4-chloro-6-ethyl-5-fluoropyrimidine. Claims
for the following Contracting State: ES 1. A process for the preparation of
a compound of the formula.- 10 [err] or a pharmaceutically acceptable salt
thereof, wherein R is phenyl substituted by 1 to 3 substituents each
independently selected from halo, -CF3 and -OCF3; [err] alkyl; [err] is H
or [err] alkyl; X is CH or N; and 



Y is F or CI, 25      comprising reacting a 1'-deprotonated form of a
compound of the formula:- 30                                      [err] 35
wherein [err], X and Y are as defined above, with a compound of the
formula:- 40                                                     [er] 45
wherein R is as defined above: said process being optionally followed by
conversion of the compound of the formula (I) to a pharmaceutically
acceptable salt thereof. 2. A process as claimed In claim 1 in which said
deprotonated form is a lithium, sodium or potassium salt of the compound of
the formula (II). 3. A process for the preparation of a compound of the
formula:- 55 33    EP 0 440 372  B1 [err] or a pharmaceutically acceptable
salt thereof, wherein R,[err], X and Y are as defined in claim 1, com- 10
prising reacting a compound of the formula:- [err] wherein R, [err], X and
Y are as previously defined in this claim and Z is a leaving group, either
with a base salt of 1H-1,2,4-triazole orwith 1H-1,2,4-triazole in the
presence of an additional base: said process being optionally followed by
conversion of the compound of the formula (I) into a pharmaceutically ac-
25      ceptable salt thereof. 4.  A process as claimed in claim 3 in which
Z is chloro, bromo or [err] alkanesulphonyloxy. 5. A process as claimed in
claim 3 in which a compound of the formula (IV) is used. 6. A process as
claimed in any one of claims 3 to 5 in which said base salt of
1H-1,2,4-triazole is either a sodium, potassium or a tetra-n-butylammonium
salt. 7. A process as claimed in any one of claims 3 to 5 in which said
additional base is sodium or potassium carbonate. 35 8.  A process for the
preparation of a compound of the formula:- [err] or a pharmaceutically
acceptable salt thereof, wherein R, [err] and Y are as defined in claim 1,
com- 50      prising reduction of a compound of the formula:- 



55 34    EP 0 440 372 B1 [err] wherein R, [err] and Y are as previously
defined in this claim and [err] are each independently selected from H and
a group that may be selectively removed by reduction, with the proviso that
[err] and 15        cannot both be H: said process being optionally
followed by conversion of the compound of the formula (IA) into a
pharmaceutically acceptable salt thereof. 9. A process as claimed in claim
8 In which [err] is a group that may be selectively removed by reduction
and [err] is H. 20 10. A process as claimed in claim 8 or 9 in which said
group that may be selectively removed by reduction is halo. 11. A process
as claimed in claim 10 in which said halo group is chloro. 25  12. A
process as claimed in any one of claims 8 to 11 in which said reduction is
carried out by hydrogenolysis using a palladium-on-charcoal catalyst. 13. A
process as claimed in claim 12 in which sodium acetate is also present. 30
14. A process as claimed in any preceding claim wherein R is phenyl
substituted by 1 or 2 halo substituents. 15. A process as claimed in claim
14 wherein R is phenyl substituted by 1 or2 substituents each independently
selected from fluoro and chloro. 35 16. Aprocess as claimed in claim 15
wherein R is 2-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chlor-
ophenyl or 2,4-dichlorophenyl; [err] Is methyl; and [err] is H. 40  17. A
process as claimed in claim 16 wherein R is 2-fluorophenyl,
2,4-difluorophenyl, 2-chlorophenyl or 2,4- dichlorophenyl; [err] is methyl;
[err] is H; and Y is F. 45 18. Aprocess as claimed in any preceding claim
which is used to preparea compound oftheformula (I) where- in R2 is H and
which has the 2R,3S- configuration, that is 50 



[err] 19. A process as claimed in claim 18 which is used to prepare 35
EP 0 440 372 B1
2R,3S-2-(2,4-difluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1
-yl)butan-2-ol,
2R,3S-2-(2-chlorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)
butan-2-ol, 2R,3S-2-(2-fluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(I
H-1,2,4-triazol-1-yl)butan-2-ol,
2R,3S-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yi)-1-(1H-1,2,4-triazol
-1-yl)butan-2-ol, or 5
2R,3S-2-(2,4-dichlorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol
-1-yl)butan-2-ol: or a pharmaceutically acceptable salt thereof. 20. A
process for the preparation of a pharmaceutical composition comprising
combining a compound of the formula (I), or a pharmaceutically acceptable
salt thereof, which has been prepared by a process as 10      claimed in
any preceding claim, with a pharmaceutically acceptable diluent or carrier.
21. Aprocess as claimed in claim 20 in which the compound oftheformula (I)
is complexed with a hydroxyalkyl derivative of a cyclodextrin. 22. A
process as claimed in claim 21 in which said hydroxyalkyl derivative is a
hydroxypropyl derivative and 15      said cyclodextrin is alpha- or
beta-cyclodextrin. Claims for the following Contracting State: GR 20  1. A
process for the preparation of a compound of the formula:- [err] [err] or a
pharmaceutically acceptable salt thereof, wherein R is phenyl substituted
by 1 to 3 substituents each 30 independently selected from halo, -CF3 and
-OCF3; [err] is [err] alkyl; [err] is H or [err] alkyl; X is CH or N; and Y
is F or Cl, comprising reacting a I '-deprotonated form of a compound of
the formula:- [err] 45                                              [err]
wherein [err], X and Y are as defined above, with a compound of the
formula:- 50 [err] 



wherein R is as defined above: said process being optionally followed by
conversion of the compound of 36    EP 0 440 372 B1 the formula (I) to a
pharmaceutically acceptable salt thereof. 2. A process as claimed in claim
1 in which said deprotonated form is a lithium, sodium or potassium salt of
the compound of the formula (II). 5 3. A process for the preparation of a
compound of the formula- R2 10 15 ora pharmaceutically acceptable salt
thereof, wherein R, [err], X and Y are as defined in claim 1, com- prising
reacting a compound of the formula:- [err] (VI) wherein R, [err], X and Y
are as previously defined in this claim and Z is a leaving group, either
with a base salt of 1H-1,2,4-triazole orwith 1H-1,2,4-triazole in the
presence of an additional base: said process being optionally followed by
conversion of the compound of the formula (I) into a pharmaceutically ac-
ceptable salt thereof. 4.  A process as claimed in claim 3 in which Z is
chloro, bromo or [err] alkanesulphonyloxy. 35   5.  A process as claimed in
claim 3 in which a compound of the formula (IV) is used. 6.  A process as
claimed in any one of claims 3 to 5 in which said base salt of
1H-1,2,4-triazole is either a sodium, potassium or a ttra-n-butylammonium
salt. 40  7. A process as claimed in any one of claims 3 to 5 in which said
additional base is sodium or potassium carbonate. 8.  A process for the
preparation of a compound of the formula:- R2 OH [err] 50 (IA) 55 or a
pharmaceutically acceptable salt thereof, wherein R, [err] and Y are as
defined in claim 1, com- prising reduction of a compound of the formula:- 



37    EP 0 440 372 B1 [err] [ (XI) 10 wherein R, [err]and Y are as
previously defined in this claim and [err] are each independently selected
from H and a group that may be selectively removed by reduction, with the
proviso that Z2 and [err] cannot both be H: said process being optionally
followed by conversion of the compound of the formula 15      (IA) into a
pharmaceutically acceptable salt thereof. 9. A process as claimed in claim
8 in which Z2 is a group that may be selectively removed by reduction and
[err] Is H. 10. A process as claimed in claim 8 or 9 in which said group
that may be selectively removed by reduction Is halo. 11. A process as
claimed in claim 10 in which said halo group is chloro. 12. A process as
claimed in any one of claims 8 to 11 in which said reduction is carried out
by hydrogenolysis 25      using a palladium-on-charcoal catalyst. 13. A
process as claimed in claim 12 in which sodium acetate is also present. 14.
A process as claimed in any preceding claim wherein R is phenyl substituted
by 1 or 2 halo substituents. 30 15. Aprocess as claimed in claim 14 wherein
R is phenyl substituted by 1 or2substituents each independently selected
from fluoro and chloro. 16. A process as claimed in claim 15 wherein R is
2-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 2-chlor- 35
ophenyl or 2,4-dichlorophenyl; [err] is methyl; and [err]is H. 40  17. A
process as claimed in claim 16 wherein R is 2-fluorophenyl,
2,4-difluorophenyl, 2-chlorophenyl or 2,4- dichlorophenyl; [err] is methyl;
[err] is H; and Y is F. 45  18. A process as claimed in any preceding claim
which is used to prepare a compound ofthe formula (I) where- in [err] is H
and which has the 2R,3S- configuration, that is 



55   19. A process as claimed In claim 18 which is used to prepare
2R,3S-2-(2,4-difluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1
-yl)butan-2-ol,
2R,3S-2-(2-chlorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)
butan-2-ol, 38
2R3S-2-(2-fluorophenyl)-3-(3-fluoropyridin-4-yi)-1-(1H-1,2,4-triazol-1-yl)b
utan-2-ol,
2R,3S-2-(2,4-difluorophenyl)-3-(5-fluoropyrimidin-4-yi)-1-(1H-1,2,4-triazoi
-1-yl)butan-2-ol, or
2R,3S-2(2,4-dichlorophenyl)-3-(5-fluoropyrimidin-4-yl)-1-(1H-1,2,4-triazol-
1-yl)butan-2-ol: or a pharmaceutically acceptable salt thereof. 5 20. A
process for the preparation of a pharmaceutical composition comprising
combining a compound of the formula (I), or a pharmaceutically acceptable
salt thereof, which has been prepared by a process as claimed in any
preceding claim, with a pharmaceutically acceptable diluent or carrier. 21.
Aprocess as claimed in claim20 in which the compound oftheformula (I) is
complexed with a hydroxyalkyl derivative of a cyclodextrin. 22. A process
as claimed in claim 21 in which said hydroxyalkyl derivative is a
hydroxypropyl derivative and said cyclodextrin is alpha- or
beta-cyclodextrin. 15  23. A compound of the formula:- [err] 20 25
(VI) wherein R, [err], X and Y are as defined in claim 1 and Z is a leaving
group. 24. A compound of the formula (VI) as claimed in claim 23 wherein Z
is chloro, bromo or [err] alkanesulpho- 30      nyloxy. 25. A compound of
the formula:- [err] 45      wherein R. [err] and Y are as defined in claim
1 and [err] are each independently selected from H and a group that may be
selectively removed by reduction, with the proviso that  [err] cannot both
be H. 26. A compound as claimed in claim 25 wherein the group that may be
selectively removed by reduction is 50      halo. 27. A compound as claimed
in claim 26 wherein [err] is chloro and [err] is H. 28.
4-Ethyl-5-fluoropyrimidine or 4-chloro-6-ethyl-5-fluoropyrimidine. 55
PatentansprOche fOr folgende Vertragsstaaten: AT, BE, CH, DE, DK, FR, GB,
IT, LI, LU, NL, SE 1. Verbindung der Formel: 



39    EP 0 440 372 B1 [err] odor ein pharmazeutisch annehmbares Salz davon,
worin R ein Phenylrest ist, dermit I bis 3 Substituent- 10      on
substituiert ist, die jeweils unabhfngig ausgewihit sind aus Halogen, -CF3
und -OCF3; R1 ein C1-C4- Alkytrest ist R2 H oder ein C-C4-Alkylrest Ist; X
CH oder N lit und Y F oder Cl Ist. 2.  Verbindung nach Anspruch 1, worin R
ein Phenyirest 1st der mit I oder 2 Halogensubstituenten substi- tuiert
ist. 15 3. Verbindung nach Anspruch 2, worin R ein Phenyirest ist, der mit
I odor 2 Substituenten substituiert lst, die jewells unabhAngig ausgewihit
sind aus Fluor und Chlor. 4. Verbindung nach Anspruch 3, worin R ein
2-Fluorphenyl-, 4-Fluorphenyi-, 2,4-Difluorphenyl-, 2-Chlorphe- nyl- oder
2,4-Dichlorphenylrest ist. 5. Verbindung nach Anspruch 4, worin R ein
2-Fluorphenyl-, 2,4-Difluorphenyl-, 2-Chlorphenyi- odor 2,4-Di-
chlorphenyirest ist. 6. Verbindung nach einem dervorhergehenden Ansprflche,
worin R1 ein Methyirest let. 25 7. Verbindung nach elnem der vorhergehenden
Anspruche, worn R2 H odor ein Methylrest ist. 8. Verbindung nach Anspruch
7, worin R2 H ist. 9. Verbindung nach einem der vorhergehenden Ansprfiche,
worin X N ist. 30 10. Verbindung nach einem der vorhergehenden AnsprOche,
worin Y F ist. 11. Verbindung nach elnem dervorhergehenden Ansprfiche,
worin R2 H ist und die 2R,3S-Konfiguration hat, d.h. 35 40
N   CR: R    y       N 12.
2R,3S-2-(2,4-Difluorphenyl)-3-(3-fluorpyiidin-4-yi)-I -(I H-I
,2,4-triazol-I-yl)butan-2-ol, 2R,3S-2-(2-Chlor- 45  -
phonyl)-3-(3-fluorpyridin-4-yi)-1-(I H-1 ,2,4-triazol-I-yl)butan-2-ol,
2R,3S-2-(2-Fluorphenyi)-3-(3-fluor-
pyridin-4-yl)-I-(1H-1,2,4-triazol-1-yl)butan-2-ol,
2R,3S-2-(2,4-Difluorphenyl)-3-(5-fluorpyrimidin-4-yi)-I- (I
H-1,2,4-triazol-1-yl)butan-2-oI oder
2R,3S-2-(2,4-Dichlorphenyl)-3-(5-fluorpyrimidin-4-yl)-I-(I H-1,2,4-
triazol-1-yi)butan-2-ol odor sin pharmazeutisch annehmbares Salz davon. 50
13. Pharmazeutische Zusammensetzung umfassend eine Verbindung der Formel
(I) oder ein pharmazeu- tisch annehmbares Salz davon nach einem
dervorhergehenden Ansprrlche zusammen mit einem phar- 



mazeutisch annehmbaren VerdOnnungsmittel oder Trager. 14. Pharmazeutische
Zusammensetzung nach Anspruch 13, worin die Verbindung der Formel (I) mit
einem cs       Hydroxyalkylderivat eines Cyclodextrins komplexiert ist. 1&
Pharmazeutische Zusammensetzung nach Anspruch 14. worin das
Hydroxyalkylderivat sin Hydroxypro- pylderivat Ist und das Cyclodextrin ein
a-Cyclodextrin odor ein ,-Cyclodexlrin ist. 40    EP 0  440 372 B1 16.
Verbindung der Formel (I) odor Sin pharmazeutisch annehmbares Salz davon
oder eine Zusammenset- zung davon nach einem derAnspruche I bis 12 bzw.
elnem derAnspriche 13 bis 15 zurVerwendung als Medikament. 5   17.
Verwendung einerVerbindung der Formel (I) oder eines pharmazeutisch
annehmbaren Salzes odereiner Zusammensetzung davon nach elnem derAnsprflche
I bis 12 bzw. nach sinem der Anspruche 13 bis 15 zur Herstellung elnes
Antipilzmittels. 18. Verbindung der Formel: 10 a1  a2
Z   R1 R' o~~~~~~~ 15                          >              oder
i (Vt) 20 worin R. R1, R2, X und Y wie In Anspruch 1 definiert sind und Z
Sine Abgangsgruppe ist. 19. Verbindung der Formel (VI) nach Anspruch 18,
worin Z Chlor, Brom oder eln C-C4-Aikansulfnyloxyrest ist. 25  20.
Verbindung der Formel: RI R2 303 35
z2 (Xl) worin  RI, R2 und Y wie in Anspruch 1 definiert sind und Z2 und Z3
unabhangig ausgewshit sind aus H und einer Gruppe, die selektiv durch
Reduktion entfernt werden kann, mit dem Vorbehalt, dae Z2 und Z3 4
nicht belde H sein k8nnen. 21. Verbindung nach Anspruch 20, worin die
Gruppe, die selektiv durch Reduktion entfernt werden kIann, Ha- logen ist
45 22. Verbindung nach Anspruch 21, worin Z2 Chlor ist und Z3 H ist. 



23. 4-Ethyl-5-fluorpyrimidin odor 4-Chlor-6-ethyi-5-fluorpyrimidin.
Patentanspriche fir folgenden Vertragsstaat : ES 50 1. Verfahren zur
Herstellung einerVerbindung der Formel: 55 41    EP  440 372 B1 oder elnes
pharmazeutisch annehmbaren Salzes davon, worin R ein Phenylrest ist, der
mit I bis 3 Sub- 10      stituenten substitulert ist, die jeweils
unabhangig ausgewAhit sind aus Halogen, -CF3 und -OCF3; R1 ein
C-C4-Alkylrest ist; R2 H oder ein CI-C4-Alkylrest ist; X CH odor N ist und
Y F oder Cl ist, umfassend, daB man die 1V-deprotonierte Form
einerVerbindung der Formel: 15sR R   X) y  ,N 20 worin RI, R2, X und Y wie
oben definlert sind, mit einerVerbindung der Formel: 25 ~0 NN T \=N R - 3Q
~~~~~~~~~(III) worin R wie oben def iniert kat, umsetzt, wobel sich an das
Verfahren gegebenenfalls die Umwandlung der Verbindung der Formel (1) in
ein pharmazeutisch annehmbares Salz davon anschlleo(t. 35  2. Verfahren
nach Anspruch 1, worn die deprotonierte Form ein Lithium-, Natium- oder
Kaliumsalz derVer- bindung der Formel (II) ist. 3. Verfahren zur
Herstellung einer Verbindung der Formel: 40
1   2 RR N ~ 45 oder elnes pharmazeutisch annehmbaren Saizes davon, worn R,
R1, R2, X and Y wie in Anspruch I def- iniert sind, umfassend, dag man eine
Verbindung der Formel: 50 55 



42    I   2                     z R   R 5 g                  oder
y (VI) 10 worin R. RI, R2, X und Y wie vorher in diesem Anspruch definiert
sind und Z elne Abgangsgruppe ist, entweder mit einem basischen Salz von
iH-1,2,4-Triazol oder mit I H-1,2,4-Triazol in Gegenwart einer zusatzlichen
Base umsetzt, wobeli sch an das Verfahren gegebenenfalls die Umwandlung
derVerbindung der Formal (I) in ein pharmazeutisch annehmbares Salz
anschlielt 15 4. Verfahren nach Anspruch 3, worin Z Chlor, Brom odor eln
C-C4-Aikansulifonyloxyrest ist. 5. Verfahren nach Anspruch 3, worin sine
Verbindung der Formel (IV) verwendetwird. 6. Verfahren nach ainem
derAnsprflche 3 bis 5, worin das basische Salz von I H-1 ,2,4-Triazol
enlwederein 20      Natrlum-, Kallum- oder Tetra-n-butylammoniumsalz ist.
7. Verfahren nach elnem der Ansprflche 3 bis 5, worin die zusatziiche Base
Natrium- oder Kallumcarbonat ist. 25  8. Verfahren zur Herstellung
elnerVerbindung der Formel: R1  R2 30                                    N
sc                                           (IA) oder ines pharmazeutisch
annehmbaren Salzes davon,worin R, RI, R2undYwie in Anspruch 1 definiert
sind, umfassend die Reduktlon einerVerbindung der Formel: 40
Ri R2 OH   ->z 45                                           R (Xi) 50
worin R, RI, R2 und Y wie vorher in diesem Anspruch definiert sind und Z2
und Z3 jewells unabhfngig ausgewghit sind aus H und elner Gruppe, die
selektiv durch Reduktion entfernt warden kann, mit dem Vorbehalt, daB Z2
und V nicht belde H sein konnen, wobei sich an das Verfahren gegebenenfalls
die Um- wandlung der Verbindung der Formel (IA) in ein pharmazeutisch
annehmbaren Salz anschile~en kann. 55  9. Verfahren nach Anspruch 8, worin
Z2 elne Gruppe ist, die selektiv durch Reduktlon entfernt warden kann und Z
H ist. 



10. Verfahren nach Anspruch 8 oder9, worh die Gruppe, die selekthv durch
Reduktlon entferntwerden kann, 43    EP 0 440 372 B1 Halogen ist 11.
Verfahren nach Anspruch 10, wori die Halogengruppe Chlor ist. s   12.
Verfahren nach einem derAnsprfche 8 bis 11, worin die Reduktion durch
Hydrogendyse unterVerwen- dung eines Palladium-auf-Kohle-Katalysators
durchgeffhrt wird. 13. Verfahren nach Anspruch 12, worin auch Natriumacetat
vorhanden !st. 14. Verfahren nach einem dervorhergehenden Ansprilche, worin
R Bin Phenyirest ist, der mit 1 oder2 Halo- 10      gensubstituenten
substitulert ist. 15. Verfahren nach Anspruch 14, worin R ein Phenylrest
ist, der mit I oder 2 Substituenten substituiert ist, die jeweils
unabhlngig ausgewahit sind aus Fluor und Chlor. 1S  16. Verfahren nach
Anspruch 15, worin R ein 2-Fluorphenyl-, 4-Fluorphenyl-,
2,4-Difluorphenyl-, 2-Chlorphe- nyl- oder 2,4-Dichlorphenylrest ist; R1 eln
Methylrest !st und R2 H ist. 17. Verfahren nach Anspruch 16, worin Rein
2-Fluorphenyl-, 2,4-Difluorphenyt-, 2-Chlorphenyl- oder 2,4-Di-
chlorphenylrest ist, R1 Bin Methylrest ist; R2 H ist und Y F ist. 20 18.
Verfahren nach elnem dervorhergehenden Anspruche, das verwendetwird zur
Herstellung elnerVerbin- dung der Formel (I), worin R2 H ist und die die
2R,3S-Konfiguration hat, d.h. -s  N\ NH 25
Ht \=(l  R  y       N 19. Verfahren nach Anspruch 18, das verwendet wird
zur Herstellung von 2R,3S-2-(2,4-Difluorphenyl)-3-(3-
fluorpyridin-4-yl)-1-(1H-1,2,4-triazol-1-yl)butan-2-ol,
2R,3S-2-(2-Chlorphenyl)-3-(3-fluorpyridin-4-yi)-1- (1 H-1
,2,4-triazol-1-yi)butan-2-ol,
2R,3S-2-(2-Fluorphenyl)-3-(3-fluorpyridin-4-yl)-1-(1 H-1 ,2,4-triazol-1-
yl)butan-2-ol, 2R,3S-2-(2,4-Difluorphenyl)-3-(5-fluorpyrimidin-4-yl)-1-(1
H-1 ,2,4-triazol-1-yi)butan-2-od 35      oder
2R,3S-2-(2,4-Dichlorphsnyl)-3-(5-fluorpyrimidin-4-yl)-1-(IH-1,2,4-triazol-1
-yi)butan-2-oi oder ei- nem pharmazeutisch annehmbaren Salz davon. 20.
Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung,
umfassend, dag man eine Ver- bindung der Formel (I) odr ein pharmazeutisch
annehmbares Satz davon, die nach einem Verfahren nach elnem
dervorhergehenden Ansprfche hergestellt wurde, mit elnem pharmazeutisch
annehmbaren Verdunnungsmittel oder Triger vereinigt 21. Verfahren nach
Anspruch 20, worin die Verbindung der Formel (I) mit einem
Hydroxyalkylderivat sines Cyclodextrins komplexiert wird. 



45   22. Verfahren nach Anspruch 21, worin das Hydroxyalkylderivat sin
Hydroxypropyiderivat ist und das Cycio- dextrin Bin a-Cyciodextrin oder
13-Cyclodextrin ist. Patentanspruche fur folgenden Vertragsstaat GR 50   1.
Verfahren zur Herstellung einer Verbindung der Formel: 55    5 oder eines
pharmazeutisch annehmbaren Saizes davon, worin R ein Phenylrest ist, der
mit I bis 3 Sub- 10      stituenten substituiert ist, die jeweils
unabhAngig ausgewahit sind aus Halogen, -CF3 und -OCFf; RI ein
Cr-4-Akylrest ist; R2 H oder eln C-C4-Alkytrest ist; X CH oder N bst und Y
F oder Ci 1st, umfassend, dal man die 1'-depmtonierte Form einer Verbindung
der Formel: I 15 R2RtX) i +o N 20
([1) worin R1, R2, X und Y wie oben definlert sind, mit einer Verbindung
der Formel: 25 30                                          (lII worin R wie
oben definiert bt, umsetzt, wobel sich an das Verfahren gegebenenfalls die
Umwandlung der Verbindung der Formel (1) In eh pharmazeutisch annehmbares
Salz davon anschlielt. S5 2. Verfahren nach Anspruch 1, worin die
depmtonierte Form ei Lithium-, Natrium- oder Kaliumsalz derVer- bindung der
Formel (ll) ist. 3   Verfahren zur Herstellung einer Verbindung der Formel:
40                                      a1  R2 N     N
(I) 45                          ~~~ ~~~~~~~R    y oder eines pharmazeutisch
annehmbaren Seizes davon, worin R, R1, R2, X und Y wie in Anspruch I def-
Inlert sind, umfassend, dAM man sine Verbindung der Formel: 50 55 45    



EP  440 372 B1 R       2       C   L  M   S* K   R y %%~ N         oder
Y (XV)                            (VI) 10 worin R R1, R2, X und Y wie
vorher in diesem Anspruch definiert sind und Z sine Abgangsgruppe !st,
entweder mit einem basischen Salz von I1H-1,2,4-Trlazol oder mit
1H-1,2,4-Triazol In Gegenwart einer zuslitzfchen Base umsetzt, wobel sich
an das Verfahren gegebenenfalls die Umwandlung derVerbindung der Formal (I)
in ein pharmazeutisch annehmbares Salz anschlle~t 15 4. Verfahren nach
Anspruch 3, worin Z Chlor, Brom oder ein C-C4-Alkansulfonyloxyreat ist. .
Verfahren nach Anspruch 3, worin eine Verbindung der Formel (IV) verwendet
wird. 6  Verfahren nach einem derAnsprfche 3 bis 5, worin das basische Salz
von IH-1,2,4-Triazol entweder ein 20      Natrium-, Kallum- oder
Tetra-n-butylammoniumsalz Lt. 7. Verfahren nach elnem der Ansprfche 3 bis
5, worin die zusatzliche Base Natrium- oder Kaliumcarbonat ist. 25   8
Verfahren zur Herstellung einer Verbindung der Formel: 1 2 RR 80
N     N R    y       N 35                                          (&IA)
oderelnes pharmazeutisch annehmbaren Salzes davon, worin R, R1. R2 und Ywie
In Anspruch I definiert sind, umfassend die Reduktion einerVerbindung der
Formel: 4o R1 R2 A\=  N/                  N z3 45
Y R       N.y  N z2 (XI) 50 wofin R, R1, R2 und Y wle vorher in diesem
Anspruch definiert sind und Z2 und Z3 Jeweils unabhAngIg ausgewihit sind
aus H und elner Gruppe, die selektiv durch Reduktion entfernt werden kann,
mit dem Vorbehalt, daB Z2 und Z3 nicht belde H sein konnen, wobel sich an
das Verfahren gegebenenfalls die Um- wandlung der Verbindung der Formel
(IA) in ein pharmazeutisch annehmbares Salz anschliellen kann. 



55 9. Verfahren nach Anspruch 8, worin Z2 eine Gruppe ist, die selektiv
durch Reduition entfernt werden kann und Z3 H ist. 46    EP 0 440 372 B1
*   c   L   M   S   * 10. Verfahren nach Anspruch 8 oder 9, wori die
Gruppe, die selektiv durch Redultion entfernt werden kann, Halogen st. 11.
Verfahren nach Anspruch 10, wori die Halogengruppe Chlor ist. 5 12.
Verfahren nach einem der Ansprflche 8 bis 11, wori die Reduktion durch
Hydrogenolyse unter Verwen- dung eines Palladium-auf-Kohle-Katalysatom
durchgefihrt wird. 13. Verfahren nach Anspruch 12, worin auch Natriumacetat
vorhanden ist 10  14. Verfahren nach elnem der vorhergehenden Ansprfche,
worin R Gin Phenylrest ist, der mit I oder 2 Halo- gen-substituenten
substituiert ist. 15. Verfahren nach Anspruch 14, worin R eh Phenylrest
ist, der mit I odor 2 Substituenten substitulert ist, die jeweils
unabhAngig ausgewahit sind. aus Fluor und Chlor. 15 16. Verfahren nach
Anspruch 15, worin Rein 2-Fluorphenyt-, 4-Fluorphenyl-, 2,4-Difluorphenyl-,
2-Chlorphe- nyl- oder 2,4-Dichlorphenylrest ist RI ein Methylrest ist und
R2 H ist. 17. Verfahren nach Anspruch 16, worin R ein 2-Fluorphenyl-,
2,4-Difluorphenyi-, 2-Chlorphenyl- odor 2,4-Di- chlorphenylrest ist, R1 ein
Methyirest ist; R2 H ist und Y F ist. 18. Verfahren nach einem
dervorhergehenden AnsprOche, das verwendetwird zur Herstellung einerVerbin-
dung der Formel (I), worin R2 H lst und die die 2R,3S-Konfiguration hat,
d.h. 25 \=N' 30.R                                                y 19.
Verfahren nach Anspruch 18, das verwendetwird zur Herstellung von
2R,3S-2-(2,4-Difluorphenyl)-3-(3-
fluorpyridin-4-yI)-1-(IH-1,2,4-biazol-1-yi)butan-2-oi,
2R,3S-2-(2-Chlorphenyl)-3-(3-fluorpyridin-4-yi)-I- 3S
(1H-1,2,4-triazol-1-yi)butan-2-ol,
2R,3S-2-(2-Fluorphenyl)-3-(3-fluorpyridin-4-yi)-1-(lH-1,2,4-triazol-1-
yl)butan-2-ol,
2R,3S-2-(2,4-Difluorphenyl)-3-(5-fluorpyrimidin-4-yi)-1-(IH-1,2,4-triazol-1
-yl)butan-2-oI oder
2R,3S-2-(2,4-Dichlorphenyl)-3-(5-fluorpyrimidin-4-yi)-I-(1 H-1
,2,4-triazol-1-yl)butan-2 -ol oder ei- nem pharmazeutisch annehmbaren Salz
davon. 4   20. Verfahren zur Herstellung olner pharmazeutischen
Zusammensetzung, umfassend, daB man eine Ver- bindung der Formel (I) odor
eh pharmazeutisch annehmbares Salz davon, die nach einem Verfahren 



nach einem der vorhergehenden Ansprflche hergestellt wurde, mit einem
pharmazeutisch annehmbaren Verdunnungsmittel oder Trager vereinigt 21.
Verfahren nach Anspruch 20, worin die Verbindung der Formel (I) mit elnem
Hydroxyalkylderivat elnes 45      Cyclodextrins komplexlert wird. 22.
Verfahren nach Anspruch 21, worin das Hydroxyalkylderivat eln
Hydroxypropylderivat ist und das Cyclo- dextrin ein a-Cyclodextrin oder
P-Cyclodextrin ist. so  23. Verbindung der Formel: 65 47    EP 0 440 372 B1
*   C   L   M   S  * 2~~~~~~~~~~~ 1   2                 ~~~~~Z R1ER R   R 5
R   Y      N oder (TV)                                  (VI) 10 worin R.
R', R2, X und Y wie in Anspruch 1 definiert sind und Z eine Abgangsgruppe
ist. 24. Verbindung der Formel (VI) nach Anspruch 23, worln Z Chlor, Brom
oder ein C1-C4-Alkansulfonyloxyrest bst. 15 25. Verbindung der Formel: RI
R2 'Nu   NN                 N    3 y 25
z2 (XI) worin R, R1, R2 und Y wie in Anspruch I definiert sind und Z2 und
Z3 unabhangig ausgewahit sind aus H 30      und elner Gruppe, die selektiv
durch Reduktion entfernt werden kann, mit dem Vorbehalt, dag Z2 und Z3
nicht beide H sein konnen. 26. Verbindung nach Anspruch 25, worin die
Gruppe, die selektiv durch Reduktion entferntwerden kann, Ha- logen lst. 



35  27. Verbindung nach Anspruch 26, worin Z2 Chlor ist und Zs H ist 28.
4-Ethyl-5-fluorpyrimidin odor 4-Chlor-6-ethyl-5-fluorpyrimidin. 40
Rovendlcatlons Revendicatlons pour les Etats contractants sulvants AT, BE,
CH, DE, DK, FR, GB, IT, Li, LU, NL, SE 45  1. Compos6 de formule: 1   2 R N
N 55       ou sel pharmaceutiquement acceptable d'un tel compose, dans
laquelle R est un groupe ph6nyle subs- titu6 par I & 3 substituants dont
chacun est ind6pendamment s6lectionne parml les groupes halogeno, - CF3 et
-OCF3; 48    EP 0 440 372 B1             111111111111111 C   L  M   S RI
est un groups alkyle en C1-C4; R2 repr6sente H ou un groupe alkyle en
C1-C4; X represent. CH ou N ; et Y represents F ou Cl. 5 2. Compose selon
la revendication 1, dans lequel R est un groups phenyle substitu6 par I ou
2 substituants halogeno. 3. Compos6 selon la revendication 2, dans lequel R
est un groupe ph6nyle substitu6 par I ou 2 substftuants dont chacun est
independamment choisi parmi les groupes fluoro et chloro. 4. Compose selon
la revendication 3, dans lequel R est un groupe 2-fluorophenyle,
4-fluorophenyle, 2,4- difluorophenyle, 2-chlorophenyle ou
2,4-dichlbrophenyle. 5  Compos6 selon la revendication 4, dans lequel R est
un groups 2-fluorophenyle, 2,4-dHluoroph6nyle, 2- 16      chloroph6nyie,
2,4-dichloroph6nyie. 6. Compose solon l'une queloonque des revendications
pr6c6dentes, dans lequel RI est un group. methyle. 7. Compose selon lune
quelconque des revendicatlons prec6dentes, dans lequel R2 represente H ou
un 20      groups m6thyle. 8. Compos6 salon la revendication 7, dans lequel
R2 represents H. 9. Compose selon l'une quelconque des revendications
prec6dentes, dans lequel X represents N. 25  10. Compos6 selon l'une
quelconque des revendications pr6cedentes, dans lequel Y represents F. 11.
Compos6 selon l'une quelconque des revendications pr6cedentes, dans lequel
R2 represente H, et qui a 



la configuration 2R,3S, cdest-a-dire 30 R     H HO         x N\ NR(S 12.
2R,3S-2-(2,4-difluoroph6nyl)-3-(3-fluoropyridin-4-yi)-I-(I H-1
,2,4-triazol-I-yi)butan-2-ol,
2R,3S-2-(2-chloroph6nyl)-3-(3-fluoropyridin-4-yi)-1-(I H-1
,2,4-tnazol-1-yl)butan-2-ol, 40
2R,3S-2-(2-fluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1
H-1,2,4-triazol-1-yi)butan-2-ol,
2R,3S-2-(2,4-difluoroph6nyl)-3-(5-fluoropyrimidin-4-yl)-I-(1H-1,2,4-triazol
-I-yl)butan-2-ol, ou
2R,3S-2-(2,4-dichlorophenyl)-3-(5-fluoropyrimidin-4-yl)-I-(1
H,1,2,4-triazol-1-yl)butan-2-ol; ou un sel pharmacoutiqusment acceptable
d'un tel compose. 45  13 Composition pharmacoutique comprenant un compos6
de formula (I) ou un sel pharmaceutiquement ac- ceptable d'un tel compose,
selon l'une quelconque des revendications pr6cedents, avec un diluant ou un
v6hicule pharmaceutiquement acceptable. 14. Composition pharmaceutique
solon la revendication 13, dans laquelle le compos6 de formule (1) est 50
complexe avec un d6riv6 hydroxyalkyle d'une cyclodextrine. 15. Composition
pharmaceutique salon la revendication 14, dans laquelle ledit d6rive
hydroxyalkyle est un derive hydroxypropyle et dans laquelle ladite
cyclodextrine est l'alpha- ou beta-cycdodextrine. 55  1i. Compos6e de
formule (I), ou sel ou composition pharmaceutiquement acceptable d'un tel
compose, res- pectivement selon l'une quelconque des revendications I A 12
et l'une quelconque des revendications 13 A 15, destinb A etre utilise
comme medicament. 49    I1111311 1111111111E11111111 EP 0 440 372 B1
*   c  L  M   S  * 17. Utilisation d'un compose de formule (I), ou d'un sel
ou d'une composition pharmacoutiquementaccepta- ble d'un tel composk,
respectiveement selon l'une quelconque des revendications I A 12 et I'une
quelcon- que des revendications 13 a 15, pour la fabrication d'un agent
antifongique. 5   18 Compos6 deformule: R1  R2                          Z
R1IZ 10                                           ou R yNN
R (IV)                                 (VI) 15 dans losquelles R, R1, R2, X
et Y sont tols quo dMfinis dans la revendication 1 et Z eat un group.
lable. 



19. Compose de formule (VI) selon la revendication 18, dans lequel Z est un
group. chloro, bromo ou (alcane 20      en CI-C4)sulfonyloxy. 20. Compos6
de formule: R1 R2 N~~~~~~~~~ 30 (XI) dans laquelle R, R1, R2 et Y sont tels
quo d6finis dans la revendication I et Z2 etZ3 sont chacun ind6pen- damment
selectionn6s entre H et un group. qui pout etre s6lectivement 6limin6 par
r6duction, etant en- tendu que Z2 et Z3 ne peuvent pas repr6senter tous les
deux H. 21. Compos6 selon la revendication 20, dans loquel le group. qui
pout ftre elimine selectivement par reduc- tion eat un groups halog~no. 40
22. Compose selon la revendication 21, dans lequel Z2 eat un groups chloro
et Z3 represente H. 23. 4-6thyl-5-fluoropyrimidine ou
4-chloro-"-thyl-fluoropyrimidine. 45  Revendicatlons pour l'Etat
contractant sulvant: ES 1. Proc6d6 de preparation d'un compose de formule:
SD                          ~~~~~R   R N     N     /\T         X
--- (I) ~-- i     R   y 55 ou sel pharmaceutiquement acceptable d'un tel
compose, dans laquelle R eat un groups phbnyle subs- titue par I A 3
substituants dont chacun eat indbpendamment selectionne parmi les groupes
halogbno, - 50    EP  440 372 B1              I |lI :|||| |||||| || 1||| *
C   L  M   S* CF3 et -OCFa; R1 est un groupe alkyte en C1-C4; R2 represente
H Cu un group. alkyle en G1-C4; X represente CH ou N; et c       Y
repr6esente F ou Cl, qui consiste A faire r6agir une forme 1 -d6protonee
d'un compos6 de formule: 10                                             z
%N 



y 15                                            (EL) dans laquelle R1, R2,
X et Y sont teos quo dMfinis ci-dessus, avoc un compose de formule: 20
VON (III) 25 dans laquelle R est tel quo dMfini ci-dessus, ledit proc6d6
6tant 6ventuellement sulvi de la transformation du compose de formule (I)
en un sel pharmaceutiquement acceptable dudit compose. 2. Proc6dA selon la
revendication 1, dans lequel ladite forme deproton6e est un sel de lithium,
de sodium ou de potassium du compose de formule (II). 3. Proc6d6 de
preparation d'un compose6 de formule: i1 2 35
RI   2 N     N 40                                   R ou d'un sel
pharmaceutiquement acceptable d'un tel compose6, dans laquelle R. R, R2, X
et Y sont tels quo dMfinis dans la revendication 1, qui consists a faire
r6agir un compose de formule: 45 I.   2                         7 R   R
Z   R1 R 50<                               Z           ou       >+jJ R    Y
y~o (VI) 55 dans lesquelles R, R1, R2, X et Y sont tels que precedemment
dMfinis dans cette revendication et Z est un groupe labile, soit avec un
sel basique du Il-I1,2,4-triazole soit avec le I H,1 ,2,4-triazole en
pr6sence 51    EP 0 440 372 BI        1 lIli 111111 1111  F   * d'une base
supplementaire, ledit procidl etant eventuellement sulvi de la
transformation du compose de formule (I) en un sel pharmaceutiquement
acceptable dudit compose. 4. Proced6 selon la revendbcation 3, dans lequel
Z representb un groupe chloro, bromo ou (aicane en Cj- 5
C4)sulfonyloxy. 5. Proodd solon la revendication 3, dans lequel on utilise
un compos6 de formule (IV). 6. Proc6d6 salon i'une quelconque des
revendicatlons 3 A 5, dans lequel ledit sol basique du I H-1,2,4-tra- 



10      zole est un sel de sodium, de potassium ou de
t6tra-n-butylammonium. 7. Procede solon l'une quelconque des revendications
3 A 5, dans lequel ladite base suppl6mentaire est du carbonate de potassium
ou de sodium. a Procede do pr6paration d'un compose de formule: 15 01 20
N i R    y (IA) 25 ou d'un eel pharmaceutiquement acceptable d'un tel
compos6, dans laquelle R, R1, R2 et Y sont tels quo d6finis dans (a
revendication 1, qui consiste A r6duire un compose de formule: 30
R1 R2 35                                          R z2 (Xl) 40      dane
laquelle R. RI, R2 etY sont tels quo pricidemment d6finis dane cette
revendicatbon, etZ2 etZ3sont independamment s6lectionn6s entre H et un
groupe qui pout etre s6lectivement elimine par reduction, etant entendu quo
Z2 et Z3 ne peuvent pas repr6sentertous les deux H, ledit proced6 6tant
6ventuellement suivi de la transformation du compose de formule (IA) en un
sel pharmacoeutiquement acceptable dudit compos6. 45 9.  Procede selon la
revendication 8, dans lequel Z2 est un groups qui pout etre s61ectivement
6limin6 par reduction et Z repr6sente H. 10. Procdd selon la revendication
8 ou 9, dans lequel ledit groupe qui pout etre s6lectivement elimin6 par'
so      r6duction est un groups halogeno. 11. Proc6d6 selon la
revendication 10, dans lequel [edit groups halog6no est un groupe chloro.
12. Proocde solon l'une quelconque des revendications 8 A 11, dans lequel
ladite reduction estmise en oeuvre 55      par hydrog6nolyse en utilisant
un catalyseur de palladium sur charbon de bois. 13. Procede selon la
revendication 12, dans lequel de l'acetate de sodium est 6galement
pr6esent. 52    EP 0 440 372 B1            *Ic  L  M  S  * l 14. Procede
selon l'une quelconque des revendications precedentes, dans lequel R eat un
groupe ph6nyle substitue par I ou 2 substituants halog6no. 



15. Procede selon la revendication 14, dans lequeliR est un groupe phenyle
substitu6 par I ou 2 8ubstituants 8       dont chacun eat ind6pendamment
choisi parml lea groupes fluoro et chloro. 16. Procede selon la
revendication 15, dans lequel R est un groupe 2-fluorophenyle,
4-fluoroph6nyle, 2,4- diluoroph6nyle, 2-chlorophenyle ou
2,4-dichlorophenyle; R1 eat un groupe m6thyle ; et 10      R2 represente H.
17. Proced6 selon la revendication 16, dans lequel R est un groupe
2-fluoroph6nyle, 2,4-difluorophenyle, 2- chlorophenyle ou Z4
dichloroph6nyie; R1 est un groups m6thyle; 15      R2 represente H, et Y
repr6sente F. 18 Proc6d6 selon l'une quelconque des revendicatlons
pr6cedentes, qui estutilis6 pourpr6parerun compos6 de formule (I), dans
lequel R2 repr6sente H, et qul a la configuration 2R,3S, c'est-A-dire 20
H zs1      *R    y 25                              \:=( 19. Proced6 selon
la revendication 18, utilise pour pr6parer le:
2R,3S-2-(2,4-difluorophhnyl)-3-(3-fluoropyridin-4-yi)-1-(IH-1,2,4-triazol-1
-yl)butan-2-ol, 2R,3S-2-(2-chloroph6nyl)-3-(3-fluoropyridin-4-yi)-I-(I H-1
,2,4-triazol-I-yl)butan-2-ol, 30
2R13S-2-(2-fiuorophenyl)-3-(3-fluoropyridin-4yl)-I-(1H-I,2,4-triazol-I-yi)b
utan-2-ol,
2R,3S-2-(2,-dfluoroph6nyl)-3-(3-fluoropyrimidin-4-yl)-I-(1H-1,2,4t-iazol-1-
yl)butan-2-ol, ou
2R3S-2-(2,4-dichloroph6nyl)-3-(5-fluoropyrimidin-4yl)-I-(I H,1
,2,4-triazol-1-yl)butan-2-ol; ou un eel pharmaceutiquement acceptable d'un
tel compos6. 95  20. Proc6d6 de preparation d'une composition
pharmaceutique, qui consiste a combiner un compos6 de for- mule (I), ou un
eel pharmaceutiquement acceptable d'un tel compos6, qui a 6te pr6par6 par
un proc6d6 solon I'une quelconque des revendications pr6c6dentes, avec un
diluant ou un v6hicule pharmaceutique- ment acceptable. 40  21. Proced4
selon la revendication 20, dans lequel le compose de formule (I) est
complex6 avec un d6riv6 hydroxyalkyle d'une cyclodexrine. 22. Proc6de selon
la revendication 21, dans lequel ledit d6rive hydroxyalkyle est un deriv6
hydroxypropyle et dans lequel ladite cyclodextrine est I'alpha- ou
bbta-cyclodextrine. 45 Revendications pour l'Etat contractant suivant: GR
1. Proc6de de pr6paration d'un compos6 de formule: 50
R1  R2 ss                        ~~~~~RI y N     N                X.~
I 



ou sel pharmaceutiquement acceptable d'un tel compos6, dans laquelle R est
un groupe ph6nyle subs- 53    titue par I A 3 substituants dont chacun est
Ind6pendamment s6lectionn6 parmi les groupes halogeno, - CF3 et -OCF3; RI
est un groupe alkyle en Cj-C4; R2 represente H ou un groupe alkyle en
C1-C4; s       X repr6sente CH ou N; et Y represente F ou Cl, qui consiste
Afaire r6agir une forms 1'-deprotonee d'un composh de formule: 10
RI N 15 (Er) dans laquelle RI, R2, X at Y sont tels que dMfinis ci-dessus,
avec un compos6 de formule: 20 25
(In) dans laquelle R est tel qus d6fini cl-dessus, ledit proc6d6 6tant
6ventuellement sulvi de la transformation du compos6 de formule (l) en un
sel pharmaceutiquement acceptable dudit compose. 30  2.  Proced6 selon la
revendication 1, dans lequel ladite forms deproton6e est un sel de lithium,
de sodium ou de potassium du compos6 de formule (ll). 3. Proc6d6 de
preparation d'un compos6 de formule: 35 R   R2 N N < X 40
\                                      ---(I) R ou d'un sel
pharmaceutiquement acceptable d'un tel compos6, dans laquelle R, R1, R2, X
et Y sont tels que dMfinis dans la revendication 1, qui consists A faire
r6agir un compos6 de formule: Rr  R2                 Z   R' R Z
a     , )         ~~~~           ~     ~~ou R   y                    yR
(IV) 55                                                          (Vl) dans
lesquelles R, R1, RZ, X et Y sont tels que pr6c6demment dMfinis dans cette
revendication et Z eat 



54    EP044OS372B Sil Ic   L  M   S* un groupe labile, soit avec un sel
basique du IH-1,2,4-triazole soit avec le 1H,1,2,4-triazole en presence
d'une base suppl6mentaire, [edit procede 6tant 6ventuellement suivi de la
transformation du compos6 de formule (I) en un set pharmaceutiquement
acceptable dudit compos6. 5   4.  Proc6d6 selon la revendication 3, dans
lequel Z repr6esente un groupe chloro, bromo ou (alcane en Cj-
C4)sulfonyloxy. 5. Proc6d6 selon la revendication 3, dans lequel on utilise
un compose de formule (IV). 10  6. Proc6dd selon I'une queloonque des
revendications 3 A 5, dans lequel ledit sel basique du I H-1,2,4-trla- zole
est un sel de sodium, de potassium ou de t6tra-n-butylammonium. 7. Proc6d6
selon l'une quelconque des revendicatlons 3 a 5, dans lequel ladite base
suppl6mentaire est du carbonate de potassium ou de sodium. 15  a  Procede
de preparation d'un compose de formule: R1  R2 20
N     N 25                                          tIA) ou d'un sel
pharmaceutiquement acceptable d'un tel compose, dans laquelle R, R1, R2 et
Y sont tels que deflnis dans la revendication 1, qui consists A r6duire un
compose de formule: 30 R1 R2 R     2 40~~~~~~~~~~ \N           <0ZZ tXI)
dans laquelle R, RI, R2 et Y sont tels que pr6c6demment definls dans cette
revendication, etZ2 et Z3 sont Independamment s6lectionn6s entre H et un
groupe qui peut etre s6lectivement 6limin6 par r6ductbon, etantentendu que
Z2 etZ3 ne peuventpas repr6sentertous lee deux H, ledit procde
6tanteventuellement suivi de la transformation du compos6 de formule (IA)
en un sel pharmaceutiquement acceptable dudit 45      compose. 9. Procd6
solon la revendication 8, dans lequel Z2 eot un groupe qui pout etre
selectivement Alimin6 par r6duction eot zs represente H. 50  10. Procede
selon la revendication 8 ou 9, dans lequel ledit groupe qui peut etre
s6lectivement elimine par reduction eat un groups halogeno. 11. Procede
selon la revendication 10, dans lequel ledit groupe halogeno eat un groupes
chloro. 



12. Procede selon l'une quelconque des revendications 8 A 11, dans lequel
ladite reduction esat mise en oeuvre par hydrogenolyse en utilisant un
catalyseur de palladium sur charbon de bois. 13. Procede salon la
revendlcation 12, dens lequel de l'acetate de sodium eat 6galement present.
55    EP 0 440 372B1 1 3I!III BIII II I1Ij II II *C   L  M   S* 14. Proc6d6
selon l'une quelconque des rwvendications prec6dentes, dans lequel R est un
groupa ph6nyle substitu6 par I ou 2 substituants halogeno. 15. Procede
salon la raevndication 14, dans lequel R est un groupe ph6nyle substltu6
par I ou 2 substituants s       dont chacun est ind6pendamment choisl parmi
les groupes fluoro et chloro. 16. Procede salon la revendication 15, dans
lequel R est un groups 2-fluoroph6nyle, 4-fluoroph6nyle, 2,4-
difluoroph6nyle, 2-chlorophenyie ou 2,4-dichlorophenyla; R1 est un groupa
m6thyle ; et 10      R2 representa H. 1.7. ProWdd selon la revendication
18, dans lequel R est un groupe 2-fluoroph6nyle, 2,4-difluorophenyle, 2-
chloroph6nyle ou 2k4-dichloroph6nyle; R1 est un groups methyle; R2
repr6esente H, et 1S      Y represente F. 18. Procede salon l'une
quelconquedes revendicathons pr6cedentes, qui est utilis6 pour pr6parer un
compos6 de formula (I), dans laquel R2 represente H, et qui a la
configuration 2R,3S, c'st-&-dire 20 R1    H A  H~~H 25
R    S \= . R .y 19. Procede salon la revendicatbon 18, utilis6 pour
preparer le:
2R,3S-2-(2,4-difluoroph6nyl)-3-(3-fluoropyridin-4-yi)-l-(1H-1,2,4-triazol-1
-yl)butan-2-ol, 30
2R,3S-2-(2-chlorophenyl)3-(3-fluoropyridin-4yl)-1-(1 H-I ,2,4-triazol-1
-yl)butan-2-ol, 2R,3S-2-(2-fluorophenyl)-3-(3-fluoropyridin-4-yl)-I-(IH-1
,2,4-triazol-I-yl)butan-2-ol,
2R,3S-2-(2,4-difluoroph6nyl)-3-(5-fluoropyrimidin4yi)-I-(I H-I
,2,4-triazol-1-yl)butan-2-ol, ou
2R,3S-2-(2,4-dichloroph6nyl)-3-(5-fluoropydmidin-4-yl)-l-(1
H,1,2,4-triazol-1-yi)butan-2-ol; ou un sel pharmaceutiquement acceptable
d'un tel compose6. 35 



20. Proc6d6 de preparation d'une composition pharmaceutique, qui consiste a
combiner un compose6 de for- mule (I), ou un sel pharmaceutiquement
acceptable d'un tel compose, qui a Ite pr6pare par un prc6d6 salon l'une
quelconque des revendications pr6cedentes, avec un diluantou un vehicule
pharmacautique- ment acceptable. 40 21. Proced6 selon la revendication 20,
dans loquel le compose de formula (I) eat complex6 avec un d6rlve
hydroxyalkyle d'une cyclodextrine. 22. Proced6 salon la revendication 21,
dans lequel ledit d6riv6 hydroxyalkyle est un d6riv6 hydroxypropyle 45
at dans lequel ladite cyclodextrine est l'alpha- ou bbta-cyclodextrine. 23.
Compose de formula: R1  R                           Z   R1R ou p%  y
N.R 55                                                              A (IV)
(VI) 56    EP 0 440 372 B1 3!hlJ 111 111)1 AIffl A li dans lesquelles R.
R1, R2, X et Y sont tels quo dMfinis dans la revendication I et Z est un
groups labile. 24. Compose de formule (VI) selon la revendcication 23, dans
loquel Z est un groups chloro, bromo ou (alcane en C1-C4)sulfonyloxy. 5 25.
Compose de fbrmule: R1 R2 10                                          ON Yz
a~~~ 15                                                     z (XI) dans
laquelle R R1, R2 etY sont tels quo dfinis dans la revendication I otZ2
etZ3 sont chacun indepen- 20      cldamment selectionnes entre H et un
groups qui pout etre selectivement elmine par reduction, etant en- tendu
quo Z2 et Z no peuvent pas representer tous les deux H. 26. Compose selon
la revendication 25, dans lequel le groups qui pout etre elimine
selectivement par riduo- tion est un groups halogeno. 2S  27. Compose selon
la revendication 26, dans lequel Z2 est un groups chloro et Z3 represente
H. 



28. 4-ethyl-5-fluoropyrimidine ou 4-chloro-6-6thyl-fluoropyrimidine. 30 95
40 45 5S 55 57    


