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ABSTRACT

4-[4—[4-[4-[[2-(2,4~difluor0phcnyl)-2-(II_-I-azolylmcthyl)-1,3-dioxolan- |
4-yljmethoxy]phenyl]-1-piperazinyl] phenyl]triazolones and imidazolones

4-14-14-[4-[12-(2 4-d1ﬂuor0phenyl)-2-( lH—azonlmethyl) 1,3- d10xolan-4-yl]methoxy]—
phenyl]- l-plpcramnyl]phenyljmazolones and 1nndazolones their pharmaceuncally
acceptable acid addition salts and steremsomenc forms havmg 1mproved anufungal
propert:nes, compositions contalmng the same, and methods of 1nh1b1tmg and/or

_ prevennng the growth or the deveIOpment of fungi, or of destroying fungi, in warm-
blooded animals suffenng from diseases caused by these fungi.
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Antifungal 4-[4-[4-[4-[[2-(2, 4~d1ﬂu0rophenyl)-2-( 1H-azolylmethyi)-1,3-dioxolan-
10 4—yl]methoxy]phenyl] -1-piperazinyl]phenyl]triazolones and imidazolones

M

15 Background of the invention
~ InUS. Patent Nos. 4,267,179; 4,335,125; 4,735,942, 4 791,111 and 4,916,134
there are described a number of heterocyclic derivatives of (4-phenyl- 1-piperazinylaryl-
oxymethyl-1 3-d10xolan-2-yl)methy1 1H-imidazoles and 1H-1,2,4- tnazoles which
compounds are taught to possess antifungal and anubactenal propernes

20 The compounds of the present invention show nnproved antifungal activity, in
: pamcular against Mi_m m species and agamst m species.

'tinf invntin'

 Thisi mvennon is concerncd with annfungal compounds having the formula

,—N
Q\N/" F
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- the phannaceuacany 3CCCPtable amd addition salts and the stereochenncally
- 1somenc forms thereof, wherein - |
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Y 1s a radical of formula
O O
Y—N-R! »—N-R2
—N I or —N
\—N e
@) (b)

R1 is Cs.7cycloalkyl or mono-, di-, tri-, tetra- or pentahaloC1_4alkyl; and
R2 is C1- 6alkyl, C5-7cycloalkyl or mono-, di-, tri-, tetra- or pentahaloCq-4alkyl.

In the foregoing definitions the term "halo" is generic to fluoro, chloro, bromo and
iodo; the term "C1_galkyl" defines straight and branched hydrocarbon radicals having
from 1 to 6 carbon atoms such as for example, methyl, ethyl, propyl, 1-methylethyl,
1,1-dimethylethyl, 1-methylpropyl, 2-methylpropyl, butyl, pentyl, hexyl and the like; the
term "C5-7cycloalkyl" defines cyclopentyl, cyclohexyl and cycloheptyl; and the term
"mono-, di-, tri-, tetra- or pentahaloCq_4alkyl" defines straight and branched hydro-

carbon radicals having from 1 to 4 carbon atoms wherein one, two, three, four or five
hydrogen atoms are replaced by halo, such as, for example, trifluoromethyl, 2-fluoro-
ethyl, 2,2,2-trifluoroethyl, 2-fluoro-1-methylethyl, 2-fluoro-1-(fluoromethylethyl,
2,2,2-trifluoro-1-methylethyl, 2,2,3,3-tetrafluoropropyl, 2,2,3,3,3-pentafluoro-1-
methylpropyl and the like.

From formula () it is evident that the compounds of this invention have at least
two asymmetric carbon atoms in their structures, namely those located in the 2- and 4-
position of the dioxolane nucleus. Depending on the structure of R1 and R2 further
asymmetric centra may be present. Consequently the compounds of formula (I) can exist
under different stereochemically isomeric forms. Unless otherwise mentioned or
indicated, the chemical designation of compounds denotes the mixture of all possible

‘stereochemically isomeric forms, said mixtures containing all diastereomers and

enantiomers of the basic molecular structure. The absolute configuration of each chiral
center may be mchcated by the stereochemical descriptors R and S, this R and S notation
correspondmg to the rules described in Pure Appl. Chem. 1976, 45, 11-30. The relative
configuration of the asymmetric centers in diastereomeric racemates of formula (I) is
denoted by the descriptors cis and trans according to the rules described in J. Org.

~ Chem. 1970, 35 (9), 2849-2867. Stereochemically isomeric forms of the compounds of

formula (I) are obviously intended to be embraced within the scope of the invention.



10

15

20

25

30

35

2018442

3.

The compounds of formula (1) have basic properties and, consequently, they may
be converted to their therapeutically active non-toxic acid addition salt forms by treatment
with appropriate acids, such as, for example, inorganic acids, e.g. hydrochloric, hydro-
bromic and the like acids, sulfuric acid, nitric acid, phosphoric acid and the like; or
organic acids, such as, for example, acetic, propanoic, hydroxyacetic, 2-hydroxy-
propanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic,
(E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-
propanetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methyl-
benzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic
and the like acids. Conversely the salt form can be converted by treatment with alkali into
the free base form. |

The term pharmaceutically acceptable acid addition salts also comprises the solvates
which the compounds of formula (I) may form and said solvates are intended to be

included within the scope of the present invention. Examples of such solvates are e.g.
the hydrates, alcoholates and the like.

Interesting compounds are those compounds of formula (I) wherein Q is N; and/or
the substituents on the dioxolane nucleus have a cis confi guration.

Particularly interesting compounds are those interesting compounds wherein R1
and R2 are mono-, d1 tri-, tetra- or pentafluoroCy_galkyl, cyclohexyl or cyclopentyl, or

R2 is Cq_galkyl.

Preferred compounds are those particularly interesting compounds wherein R1 and
RZ are 2,2 ,2-trifluoroethyl, 2,2,3,3- tetraﬂuoropropyl cyclopentyl, or RZ is propyl,
1-methylpropyl, 2-methy1propyl or butyl.

The most preferred compounds are cis-2-cyclopentyl-4-[4-[4-[4-[[2-(2,4-difluoro-
phenyl)-2-(1H-1,2 4- triazol- l-ylmethyl)-l 3-d10xolan-4-yl]methoxy] phenyl]-1-pipera-
zmyl] phenyl]-2 4-d1hydro—3H—1 2,4-triazol-3-one;
cis-4-[4-[4-[4-[[2-(2 4-d1ﬂuorophenyl)—2 (1H-1,2 4-triazol -1-ylmethyl)-1,3-dioxolan-4-
yl]methoxy]phenyl] 1-p1perazmyl]phenyl]-2 4—d1hydro~2 (2,2,2-trifluoroethyl)-3H-
1,2,4-triazol-3-one; and o -
cis-1-[4-[4-[4-[[2-(2, 4~d1ﬂuor0phenyl)-2-(1H-1 2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-
yllmethoxy]phenyl]- l-plperazmyl]phenylj 1,3-dihydro-3-(1 -methylpropyl) 2H-
imidazol-2-one, the pharmaceuncally acceptable salts thereof and the stercochermcally
isomeric forms thereof. ' '
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In order to simplify the structural representations of the compounds of formula (I)

and of certain starting materials and intermediates used in the preparation thereof, the
2-(2,4-difluorophenyl)-2-( IH'-I,2,4-azol—I-ylmethyl)-l,3-dioxolan-4-y1 group will
hereafter be represented by the symbol D:

The compounds of formula (I) can be prepared by O-alkylating an appropriately
substituted phenol of formula (1) with an alkylating reagent of formula (II).

/T \ Q-alkylation
D—CH,—W + HO@—N N—@-Y 1)
\__/ reaction -
(II)

(D

In formula (II) and in a number of the following intermediates, W represents a
reactive leaving group such as, for example, halo, preferably chloro, bromo or iodo, or a
sulfonyloxy group such as, for example, methanesulfonyloxy, 2-naphtalenesulfonyloxy
or 4-methylbenzenesulfonyloxy and the like.

- The alkylation reaction of (II) with (III) can be carried out under art-known
conditions of performing Q-alkylations. Said O-alkylation reaction can conveniently be
conducted in a suitable reaction-inert solvent in the presence of an appropriate base. A
suitable reaction-inert solvent is, for example, an aromatic hydrocarbon, e.g., benzene,

‘methylbenzene, dimethylbenzene and the like; a halogenated hydrocarbon, e. g.,

dichIOromethane., trichloromethane and the like; a lower alkanol, e.g., methanol, ethanol, _
1-butanol and the like; a ketdne, e.g., 2¥-propanone, 4-methyl-2-pentanone and the like:
an ether, e.g., 1,4-dioxane, 1,1"-oxybisethane, tetrahydrofuran and the like; a dipolar
aprotic solvent, e.g., M;Nédimcthylfommide, N,N-dimethylacetamide, hexamethyl-
phosphoric triamide, dimethyl sulfoxide, nitrobenzene, 1-methyl-2-pyrrolidinone and the
like, or a mixture of said solvents, The acid which is liberated during the course of the
reaction may be picked up by an appropriate base such as, for example, an alkali or an
earth alkaline metal carbonate, hydrogen carbonate, hydroxide, alkoxide, hydride or

‘amide, e.g., sodinm carbonate, potassium carbonate, sodium hydroxide, sodium
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methoxide, sodium hydnde, sodium amide and the like, or an organic base such as, for
example, an amune, e.g., N,N-diethylethanamine, N-(1-methylethyl)-2-propanamine,
4-ethylmorpholine, and the like. In some 1nstances it may be advantageous to convert the
substituted phenol (III) first into a metal salt thereof, preferably the sodium salt, e.g., by
the reaction of (III) with a metal base such as sodium hydnde, sodium hydroxide and the
like, and to use said metal salt subsequently 1n the reaction with (II).

Sturing and somewhat elevated temperatures may enhance the rate of the reaction; more
particularly the reaction may be conducted at a temperature from about 50°C to about
60°C. Additionally, it can be advantageous to conduct said O-alkylation under an inert

atmosphere such as, for example, oxygen-free nitrogen or argon gas.

Alternatively, the compounds of formula (I) may be prepared following the
procedures described 1n U.S. Pat. No. 4,101,666,
for instance, by the acetalation reaction ot a ketone of formula (IV) with a
2,3-dihydroxypropyl ether derivative of formula (V) in the presence of an acid such as,

for example, benzenesulfonic acid, 4-methylbenzenesulfonic acid, methanesulfonic acid
and the like acids.

I ‘N CH,-OH
Q\N) F CH—OH
[ ,C;) | — /T \ — Acetalizatuion
— CH»,—O N N Y
Iv) (V)

Said acetalization reaction can conveniently be conducted in a reaction-inert solvent
such as, an aromatic hydrocarbon, €.g., benzene, methylbenzene, a halogenated
hydrocarbon, e.g., trichloromethane; an alkanol, e.g., ethanol, propanol, butanol and the
like, or a mixture of such solvents. Preferably, the water which is liberated during the
course of the reaction, 1s removed by azeotropical distillation. In a similar way, the
compounds of formula (I) may also be obtained by transacetalation of (IV) with the
acetone acetal of (V), or by acetalanon of (IV) with the 2,3-epoxypropyl ether derivaave
corresponding to (V), in the presence of an acid and a reaction-inert solvent as described

hereinbefore.

Or, the compounds of formula (I) may also be synthesized by N-alkylating an
azole (VI) with an intermediate of formula (VII).

oy ® . V) : -ttt HRFST et
T A R S ] R P AIL oA AL 0 A DUty
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W—CH, :

I F O 0 N-alkylati
0 . | | . 7\ -alkylation

~N ~—L—CH;—O N N Y —— ()

H \_/

(VD) (VI .

Said N-alkylation reaction can conveniently be conducted in a suitable reaction-
inert solvent or a mixture of such solvents in the presence of an appropriate base.

5  Suitable reaction-inert solvents are, for example, an aromatic hydrocarbon, e.g.,
benzene, methylbenzene, dimethylbenzene, and the like; a lower alkanol, e. g., methanol,
ethanol, 1-butanol and the like; a ketone, e.g., 2-propanone, 4-methyl-2-pentanone and
the like; an ether, e.g., 1,4-dioxane, 1,1'-oxybisethane, tetrahydrofuran and the like: a
dipolar aprotic solvent, e. g., N,N-dimethylformamide, N,N-dimethylacetamide,

10 dimethyl sulfoxide, nitrobenzene, 1-methyl-2-pyrrolidinone, and the like: a halo genated
hydrocarbon, e.g., dichloromethane, trichloromethane and the like. The addition of an
appropriate base such as, for example, an alkali or an earth alkaline metal carbonate,
hydrogen carbonate, hydroxide, amide or hydride, e. g., sodium hydroxide, potassium
hydroxide, potassium carbonate, sodium hydride and the like or an organic base such as,

15  for example, N,M-dimethyl«4—pyridinamine,'_;N_,l_\l-diethylethanamine or N-(1-methyl-
ethyl)-Z-prOpahamme may be employed to pick up the acid which is liberated durin g the
course of the reaction. In some instances it may be advantageous to use an excess of the
azole (VI) or to cdnve_rt 1t to its metal salt form, in particular its alkali metal salt form

. following art-known procedures such as, e.g. by treatment of the azole (VI) with an
20 alkali metal hydroxide, alkoxide, amide or hydride.

The compounds of formula (I) may also be obtained by cyclizing an intermediate of
formula (VIII) with an appropriately substituted benzenamine of formula (IX), or by
- cyclizing a benzenamine of formula (X) with a reagent of formula (XI).

| ' _— (CH2)2—.-W
/ NCHpp-W _

(V) . ' (X) cyclization @

B | ‘ ‘W"' (CHz)z ' /
D--CH2~—-0NH2 + \N—QY
' , W—(CHy),”

25

- .. .
4% SRR
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Said cyclization reaction may be carried out by stirring the reactants in the presence
of an appropriate polar solvent, e.g. water, in admixture with an appropriate water-
miscible organic solvent, such as, for example, 2-propanol, 2-propanone and the like,
preferably at an elevated temperature and most preferably, in the presence of an alkali or
earth alkaline metal iodide such as, e.g., potassium iodide.

Furthermore, the compounds of formula (I) may be prepared by N-alkylating a
piperazine of formula (XII) with a benzene of formula (XI), or by N-alkylating a
piperazine of formula (XV) with a benzene of formula (XIV) following standard
N-alkylating procedures. In formulae (XIII) and (XIV) wl represents an appropriate
reactive leaving group, such as, for example, halo, e.g., chloro or bromo and in
particular fluoro, or a sulfonyloxy group, €.g. trifluoromethanesulfonyloxy.

/T \
D-CHz-“OO—N NH + WI‘Q—Y
\ ’ \ ‘
(X1D) - & N-alkylation M
/
D—CHz_O‘QWI + HN N*@Y
_/
(XV)

(XIV)

Said N-alkylation may be carried out by stirring the reactants, preferably at
somewhat elevated temperatures, in an appropriate organic solvent such as, for example,
N,N-dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide and the like, in

the presence of an appropriate base such as, for example, an alkali metal hydride or
carbonate and the like bases.

The compounds of formula (I) wherein Y is a radical of formula (a), said
compounds being represented by formula (I-a), can generally be prepared by cyclizing an
intermediate of formula (XVI) with an appropriate reagent of formula (XVID) and the

compounds wherein Y is a radical of formula (b), said compounds bein g represented by

formula (I-b), can generally be prepared by cyclizing and intermediate of formula (XVI)
with an appropriate reagent of formula (XVIII).

......

.....
'''''
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D—CH2—~ON N——-@—N}h + L2—CH=N—NR!-C—L! —
__/ -
(XVD) - (XVID)
0O
/\ J—N-R
D—CHz-O-ON N N |
\_/ \—=N
(I-a)
. 0
D-—-CHZ——OO—N N-@-—NHZ + (L2),-CH—CH,-NR?-C—L! —
\__/
XVI) Xvin
O
7\ >—N-R?
D-—CHg-—-o—@—N N N
_ \__/ .
(I-b)

In formulae (XVII) and (XVIII) and hereinafter I.1 and L2 both represent an
appropriate leaving group such as, for example, C1-6alkyloxy, aryloxy, di(Cy_galkyl)-
amino and the like groups and R1 and R2 have the previously defined meaning. Said
cyclization reaction can generally be conducted in a suitable reaction-inert solvent such
as, for exaimple, an alcohol, e. g., butanol and the like; an ether, e.g.,-te&ahydrofuran,
1,4-dioxane, 1,1'-oxybis(2-methoxyethane); tetrzihydrothiOphene 1,1-dioxide and the
like solvents. Althou‘gh the cyclization reaction may be conducted at room temperature,
somewhat elevated temperatures are appropriate to enhance the rate of the reaction.
Preferably the reaction is.(:onducted at the reflux temperature of the reaction mixture.

The compounds of formula (I-a) may alternatively be prepared by cyclizing an

Intermediate of formula (XIX) with an amidine of formula (XX) or an acid addition salt

thereof, and _N_-alkylati_ng the thus obtained intermediate with a reagent of formula (XXI).

NH

' o - ' . ! ' o
VanS f,) 1. HC"_“_NHZ (XX)
D-CH;—O N N NH—C—NH-NH, (a
— =S 2.Rl-w  xxp

XIX)

'
bbb -3

RS NP
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Said cyclization may be carried out by mixing and heating the reactants, preterably,
in the presence of an approprate reaction-inert organic solvent having a relatively high

boiling point such as, for example, 1,1-oxybis(2-methoxyethane).

Said N-alkylation reaction may easily be performed following the same procedure
as outlined for the preparaton of compounds of tormula (I) from (VI) and (VII). It may
be advantageous however, to convert the intermediate first into a metal salt form thereot,
preferably the sodium salt, in the usual manner, e.g., by reaction with a metal base such
as sodium hydride, sodium hydroxide and the like bases, and to use said metal salt
subsequently in the reaction with (XXI). The addition of a 1odide salt, preterably an
alkali iodide, may be appropriate. Somewhat elevated temperatures and sturing may
enhance the rate of the reacton.

The compounds of formula (I-b) can alternatively be prepared by cyclizing an
intermediate of formula (XXII) with a reagent of formula (XXIII).

O
/N — ] ,
D-CH,-0 N N— NH-C-L! + (@*»—CH—CH,—NHR
w_/ \_/
(XX1D) (XXLI)

Said cyclization reaction can be carried out by stirring and heating the reactants in a
reaction-inert solvent such as, for example, an ether, e.g. tetrahydrofuran, 1,4-dioxane
and the like, in the presence of an appropriate acid such as, for example, formic, acetic,
propanoic, benzoic and the like acids.

A number of intermediates and starting materials used in the foregoing preparations
are known compounds, others may be prepared according to art-known methodologies
of preparing said or similar compounds, while still others are new. A number of such
preparation methods will be described hereinafter in more detail.

The intermediates of formula (III), (XVI) and (XIX) can conveniently be prepared
following procedures analogous to those described in U.S. Pat. Nos. 4,267,179;
4,335,125; 4,735,942 and 4,791,111, and
those described in EP-0,331,232.

Starting materials of formula (IT) may be derived from a 1-(2,4-difluorophenyl)-

2-haloethanone by reacting the latter with an azole (VI) in an reaction inert solvent, if

(I-b)



Wt

10

235

30

33

CA 02018442 2001-04-03

-1()-

appropriate in the presence of a base, and subsequently reacting the thus obtained
1-(2,4-difluorophenyl)-2-(azol-1-yl)ethanone (IV) with 1,2,3-propanetriol in a suitable
acetalizing medium. It may be particularly desirable to separate cis and trans forms at this
early stage. Appropriate methods which may be employed include, tor example, selectuve
crystallization, chromatographical separations such as column chromatography and the
like methods. The desired alkylating reagents of formula (II) can easily by prepared by
converting the remaining hydroxy group of the obtained intermediate 1nto a reactive
leaving group according to methodologies generally known 1n the art. Said reactive
denivatives of formula (II) can alternatively be prepared according to a sequence of
reactions similar to the procedures described 1in U.S. Patent No. 4,267,179.
The intermediates of formula (VII) are prepared following procedures described in U.S.
Pat. No. 4,101,666, e.g., by the acetalization
reaction of a diol of formula (V) with a 1-(2,4-difluorophenyl)-2-haloethanone. In turn,
the intermediates of formula (V) can be obtained by O-alkylating an intermediate of
formula (IIT) with (chloromethyl)oxirane and subsequent hydrolysis of the epoxide.

The previously described intermediates and starting materials may also be
converted into each other following art-known functional group transformation

procedures.

The compounds of formula (I) and some of the intermediates in the present 1n-
vention may contain an asymmetric carbon atom. Pure stereochemically isomernic forms
of said compounds and said intermediates can be obtained by the application of art-
known procedures. For example, diastereoisomers can be separated by physical
methods such as selective crystallization or chromatographic techniques, e.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first converting said racemic mixtures with suitable
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts or
compounds; then physically separating said mixtures of diastereomeric salts or
compounds by, for example, selective crystallization or chromatographic techniques,

e.g. liquid chromatography and the like methods; and finally converting said separated
diastereomeric salts or compounds into the corresponding enantiomers. Enantiomers
may also be separated by chromatography of the racemate over a chiral stationary phase.

Pure stereochemically isomeric forms of the compounds of formula (I) may also be
obtained from the pure stereochemically forms of the appropriate intermediates and
starting materials, provided that the intervening reactions occur stereospecifically. The
pure and mixed stereochemically 1someric forms of the compounds of formula (I) are

intended to be embraced within the scope of the present invention.
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The compounds of formula (I}, the pharmaceutically acceptable acid addition salts
and stereochemically isomeric forms thereof show antifungal activity. The latter activity
of the compounds of formula (I) can be demonstrated in the "Topical and oral treatment
of vaginal candidosis in rats" test ; "Topical and oral treatment of microsporosis in guinea
pigs" test ; "Topical and oral treatment of skin candidosis in guinea pigs" and "Oral
treatment of deep (systemic) candidosis in guinea pigs".

In view of their useful antifungal activity, the subject compounds may be
formulated into various pharmaceutical forms for administration purposes.

To prepare the pharmaceutical compositions of this invention, an antifungally
effective amount of the particular compound, optionally in acid addition salt form, as the
active ingredient is combined in intimate admixture with a pharmaceutically acceptable
carrier, which carrier may take a wide variety of forms depending on the desired mode of
administration. These pharmaceutical compositions are preferably in unitary dosage form
suitable for administration orally, rectally or by parenteral injection. For example, 1n
preparing the compositions in oral dosage form, any of the usual pharmaceutical media
may be employed, such as, for example, water, glycols, oils, alcohols and the like 1n the
case of oral liquid preparations such as suspensions, syrups, elixirs and solutions; or
solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents
and the like in the case of powders, pills, capsules and tablets. Because of their ease 1n
administration, tablets and capsules represent the most advantageous oral dosage unit
form, in which case solid pharmaceutical carriers are obviously employed. For parenteral
compositions, the carrier will usually comprise sterile water, at least in large part, though
other ingredients, for example, to aid solubility, may be included. Injectable solutions,
for example, may be prepared in which the carrier comprises saline solution, glucose

‘solution or a mixture of saline and glucose solution. Injectable suspensions may also be

prepared in which case appropriate liquid carriers, suspending agents and the like may be
employed. In the compositions suitable for percutaneous administration, the carrier
optionally comprises a penetration enhancing agent and/or a suitable wetting agent,
optionally combined with suitable additives of any nature in minor proportions, which
additives do not cause a significant deleterious effect to the skin. Said additives may
facilitate the administration to the skin and/or may be helpful for preparing the desired
compositions. These compositions may be administered in various ways, €.g., as a
transdermal patch, as a spot-on, as an ointment. Acid addition salts of (I) due to their
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increased water solubility over the corresponding base form, are obviously more suitable
in the preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned pharmaceuntical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect in association with
the required pharmaceutical carrier. Examples of such dosage unit forms are tablets
(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable
solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated
multiples thereof.

The compounds of formula (I), the pharmaceutically acceptable acid addition salts
and stereochemically isomeric forms thereof are useful agents in combatting fungi. For
example, said compounds are found to be highly active against a wide variety of fungi

such as, for example, Microsporum canis, Pityrosporum ovale, (Ctenomyces
mentagrophytes, Trichophyton rubrum, Phi hora verrucosa, Cryptococcus
neoformans, Candida tropicalis, Candida albicans, Mucor species, Aspergillus
fumigatus, Sporotrichum schenckii and Saprolegnia species. In view of their potent,
topical as well as systemic, antifungal activity the compounds of this invention constitute
useful tools for the destruction of fungi, or for the inhibition or prevention of the growth
or development of fungi. More particularly they can effectively be used 1n the treatment
of warm-blooded animals suffering from diseases such as, for example, tinea corporis,

tinea cruris, tinea manus, tinea pedis, candidosis, pityriasis versicolor, onychomycosis,
perionyxis, paracoccidioidomycosis, histoplasmosis, coccidioidomycosis,
cryptococcosis, chromomycosis, mucormycosis, sporotrichosis, seborrheic dermatitis
and the like.

A number of compounds of the present invention are particularly attractive due to

their improved topical action against Microsporum species and are therefore particularly

useful in the treatment of warm-blooded animals suffering from microsporosis, 1.e.
infection by Microsporum. Particular examples of said warm-blooded animals are
domestic animals such as, for example, dogs, cats and horses, and humans infected by
Microsporum. '

Further the compounds of the present invention also show an improved activity
against Candida infections. The present compounds therefor appear to be particularly
useful in the topical treatment of vaginal candidosis and skin candidosis, and in the
systemic treatment of skin candidosis and especially deep (or systemic) candidosis.



10

15

20

25

30

35

2018442
-13-

Those of skill in treating warm-blooded animals suffering from diseases caused by
fungi could easily determine the effective amount from the test results presented here. In
general it is contemplated that an effective amount would be from 0.01 mg/kg to
50 mg/kg body weight, and more preferably from 0.05 mg/kg to 20 mg/kg body
weight. For topical applications it is contemplated that an effective amount would be
from 0.001% to 5% (by weight) and more preferably from 0.1% to 2% (by weight).

The following examples are intended to illustrate and not to limit the scope of the
present invention. Unless otherwise stated all parts therein are by weight.

Experimental part
A. Preparation of the intermediates

Example 1
a) To a refluxing and stirred solution of 457.6 parts of 1H-imidazole in 2400 parts of

trichloromethane was added dropwise a solution of 320 parts of 2-chloro-1-(2,4-
difluorophenyl)ethanone in 1440 paris of trichloromethane. After stirring for 1/2 hour at
reflux temperature, the reaction mixture was poured into water. The organic layer was
washed with water (2x), dried, filtered and evaporated. The residue was crystallized
from 2-propanol, yielding 244 parts (69%) of 1-(2,4-difluorophenyl)-2-(1H-imidazol-1-
yDethanone; mp. 125°C (interm. 1).

b) A mixture of 100 parts of 1,2,3-propanetriol, 70 parts of intermediate (1), 450 parts
of methanesulfonic acid and 108 parts of benzene was stirred for 2 hours at reflux
temperature using a water separator. After cooling, the reaction mixture was added
dropwise to a stirred sodium hydrogen carbonate solution. The product was extracted
with trichloromethane and the extract was washed with water, dried, filtered and
evaporated, yielding 80 parts (100%) of (cis+trans)-2-(2,4-difluorophenyl)-2-(1H-
tmidazol-1-ylmethyl)-1,3-dioxolane-4-methanol (interm. 2).

¢) To a stirred mixture of 266.5 parts of intermediate (2), 234 parts of N,N-diethy!-
ethanamine, 8 parts of N.N-dimethyl-4-pyridinamine and 1950 parts of dichloro-
methane were added portionwise 227 parts of 2-naphthalenesulfonyl chloride. Stirring
was continued overnight at room temperature. The reaction mixture was diluted with
water and extracted with dichloromethane (3x). The combined extracts were washed
with water, dried, ﬁlteréd and evaporated. The residue was purified twice by column
chromatography (silica gel ; CHCl3 / CH30OH 99:1 ; HPLC ; silica gel ; CHyClp /
CH30H 99:1). The eluent of the desired fraction was evaporated and the residue was
crystallized from 4-methyl-2-pentanone. The product was filtered off and dried, yielding
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100 parts (22.8%) of cis-[[2-(2,4-difluorophenyl)-2-(1H-imidazol-1-ylmethyl)-1,3-
dioxolan-4-yllmethyl] 2-naphthalenesulfonate; mp. 125.0°C (interm. 3).

Example 2

A mixture of 44.6 parts of 1-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-yl)ethanone
(described in GB-2,099,818), 56.0 parts of (25)-1,2,3-propanetriol 1-(4-methyl-
benzenesulfonate) (ester), 296 parts of methanesulfonic acid and 200 parts of
dichloromethane was stirred at reflux temperature using a water separator. After cooling,
the reaction mixture was added dropwise to a mixture of ice-water, diluted potassium
carbonate and dichloromethane. The organic layer was separated and the aqueous phase
was re-extracted with dichloromethane. The combined dichloromethane layers were
dried, filtered and evaporated. The residue was purified by column chromatography
(silica gel ; CHCIl3). The eluent of the desired fraction was evaporated and the residue
was converted into the 4-methylbenzenesulfonate salt in 4-methyl-2-pentanone. The salt
was recrystallized from 4-methyl-2-pentanone, yielding 20.5 parts (16.4%) of
(-)-(2S,¢is)-2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolane-4-
methanol 4-methylbenzenesulfonate(ester) 4-methylbenzenesulfonate (salt) (1:1) ;

mp. 182.5°C ; [l =-13.79° (c = 1% in CH30H) (interm. 4).

Example 3

A mixture of 40.0 parts of 1~(2,4-djﬂuorophenyl)~2-(lﬂ-1,2,4-triazol- 1-yl)ethanone
(described in GB-2,099,818), 56.0 parts of (2R)-1,2,3-propanetriol 1-(4-methyl-
benzenesulfonate) (ester), 370 parts of methanesulfonic acid and 133 parts of
dichloromethane was stirred for 24 hours at reflux temperature using a water separator.
After cooling, the reaction mixture was added dropwise to a mixture of potassium
carbonate, ice-water and dichloromethane. The organic layer was separated, washed

‘with water, dried, filtered and evaporated. The residue was purified by column

chromatography (silica gel ; CHCI3). The eluent of the desired fraction was evaporated
and the residue was converted into the 4-methylbenzenesulfonate salt in 4-methyl-2-
pentanone. The salt was recrystallized from acetonitrile, yielding 23.1 parts (20.6%) of
(+)-(2R,c18)-2- (2,4-dif1uorophenyl)-2¥-(lﬂ-l,2,4-m'azol- I-ylmethyl)-1,3-dioxolane-4-
methanol 4-methylbenzenesulfonate(ester) 4-methylbenzenesulfonate (salt,1:1);

mp. 183.5°C ; [alsy) = +14.43° (c = 1% in CH30H) (interm. 5).
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Example 4
a) 40 Parts of 2,2-(dimethoxy)ethanamine were reductively alkylated with 35 parts of

3-pentanone in a mixture of 4 parts of palladium-on-charcoal catalyst (10%), 2 parts of a
solution of thiophene in methanol (4%) and 395 parts of methanol. The reaction mixture
was filtered and the filtrate was evaporated. The residue was distilled (waterjet pump ;
76°C), yielding 55.7 parts (83.6%) of N-(2,2-dimethoxyethyl)-1-ethylpropanamine
(interm. 6).

b) A mixture of 36 parts of phenyl [4-][4-(4-methoxyphenyl)-1-piperazinyl}phenyl]-
carbamate monohydrochloride (described in example X VIl of US-4,267,179), 19.2
parts of intermediate (6), 4 parts of N.N-dimethyl-4-pyridinamine, 14.6 parts of
N,N-diethylethanamine and 412 parts of 1,4-dioxane was stirred for 3 hours at reflux
temperature. After cooling, the reaction mixture was diluted with water and the whole
was left to crystallize. The product was filtered off, washed with water, dried and stirred
in 122 parts of formic acid for 3 hours at 70°C. The whole was evaporated and the
residue was boiled in 2-propanol and further purified by column chromatography (silica
gel ; CHoClz / CH30H 99:1). The eluent of the desired fraction was evaporated and the
residue was triturated in 2-propanol. The product was filtered off and dried, yielding
29.3 parts (85.0%) of 1-(1-ethylpropyl)-1,3-dihydro-3-[4-[4-(4-methoxyphenyl)-1-
piperazinyl]phenyl]-2H-imidazol-2-one; mp. 195.8°C (interm. 7).

Example 5

a) A mixture of 10 parts of phenyl [4-[4-(4-methoxyphenyl)-1-piperazinyl]phenyl]-
carbamate monohydrochloride (described in example XVII of US-4,267,179), 3 parts
of 2,2-diethoxy-ethanamine and 100 parts of 1,4-dioxane was stirred for 6 hours at
reflux temperature. After cooling, the precipitate was filtered off, washed with 1,4-
dioxane and purified by column chromatography (silica gel ; CHCl3 / CH30H 99:1).
The eluent of the desired fraction was evaporated and the residue was crystallized from

‘1,4-dioxane, yielding 3.9 parts of N-(2,2-dimethoxyethyl)-N'-[4-[4-(4-methoxy-

phenyl)-1-piperazinyl]phenyli]urea ; mp. 225°C (interm. 8).

b) A mixture of 70 parts of intermediate (8), 84 parts of hydrochloric acid, 300 parts of
water and 280 parts of methanol was stirred for 1/2 hour at 80°C. After cooling, the
reaction mixture was left to crystallize. The preduct was filtered off, washed with water
and dried, yielding 24.5 parts (37%) of 1,3-dihydro-1-[4-[4-(4-methoxyphenyl)-1-
piperazinyl]phenyl]-2H-imidazol-2-one monohydrochloride monohydrate; mp. 256.2°C
(interm. 9).

¢) To a stirred mixture of 12 parts of intermediate (9), 6.73 parts of 1-—bromopropane
and 250 parts of dimethyl sulfoxide were added 3 parts of a dispersion of sodium
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hydride in mineral oil (50%). After stirring for 2 hours at 60°C and subsequent cooling,
the reaction mixture was poured into water. The precipitate was filtered off and purified
by column chromatography (silica gel ; CHCI3). The eluent of the desired fraction was
evaporated and the residue was crystallized from 1-butanol. The product was filiered off
and dried, yielding 7.2 parts (61%) of 1,3-dihydro-1-{4-[4-(4-methoxyphenyl)-1-
piperazinyl]-phenyl]-3-propyl-2H-imidazol-2-one; mp. 214.1°C (interm. 10).

In a similar manner intermediate (9) was converted into 1,3-dihydro-1-{4-[4-(4-
methoxyphenyl)-1-piperazinyl]phenyl]-3-(1-methylpropyl)-2H-imidazol-2-one;

mp. 184.0°C (interm. 11).

Example 6
a) To a stirred solution of 25.0 parts of 2,2,2-trifluoroethanol in 175 parts of

N,N-diethylethanamine were added portionwise 62.2 parts of 2-naphthalenesulfonyl
chloride and then a mixture of 1.5 parts of N,N-dimethyl-4-pyridinamine and 25 parts of
ethyl acetate. After stirring overnight at room temperature, the reaction mixture was
filtered and the filtrate was evaporated. The residue was stirred in water. The solid was
filtered off and dissolved in dichloromethane. This solution was dried, filtered and
evaporated. The residue was successively triturated with petroleumether and crystallized
from 2-propanol. The product was filtered off and dried, yielding 65.3 parts (89%) of
2,2,2-trifluoroethyl 2-naphthalenesulfonate; mp. 72.7°C (interm. 12).

b) A mixture of 17.5 parts of intermediate (9), 16.1 parts of intermediate (12), 10.6
parts of sodium carbonate, 261 parts of 1,3-dimethyl-2-imidazolidinone and 130.5 parts
of methylbenzene was stirred for 48 hours at reflux temperature using a water separator.
After cooling, the reaction mixture was diluted with water. Upon addition of some
petroleumether and 4.2 parts of acetic acid, the product crystallized out. It was dried and
purified by column chromatography (silica gel ; CH2Clp / CH30H 99.5:0.5). The eluent
of the desired fraction was evaporated and the residue was crystallized from 4-methyl-2-

pentanone. The product was filtered off and dried, yielding 9.0 parts (41.6%) of

1,3-dihydro-1-{4-{4-(4-methoxyphenyl)- 1-piperazinyl]phenyl}-3-(2,2,2-trifluoroethyl)-
2H-imidazol-2-one; mp. 224.1°C (interm. 13).

Example 7

To a stirred and cooled (ice-bath) amount of 200 ml of a boron tribromide solution in
dichloromethane 1M was added dropwise a solution of 14.6 parts of 1,3-dihydro-1-{4-
[4-(4-methoxyphenyl)-1-piperazinyl]phenyl]-3-methyl-2H-imidazol-2-one in 665 parts
of dichloromethane. Stirring was continued for 5 days at room temperature and then the
reaction mixture was poured into a mixture of 200 parts of water, 158 parts of methanol
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and 180 parts of ammonium hydroxide. After stirring for 1 hour, the precipitate was
filtered off, washed with dichloromethane and water and dried (= first fraction of
product). The organic layer of the filtrate was separated and evaporated. The residue was
triturated in dichloromethane. The solid was filtered off and dried (= second fraction).
The two fractions were combined and crystallized from N.N-dimethylformamide,
yielding 9.6 parts (68.5%) of 1,3-dihydro-1-[4-{4-(4-hydroxyphenyl)-1-piperazinyl]-
phenyl]-3-methyl-2H-imidazol-2-one; mp. 283.1°C (interm. 14).

Following the same procedure there were also prepared the intermediates of Table 1.

Table 1
S\ D
HO N N‘@"'N
__/ —
' 283.1°C
CoHsg 241.2°C
n.C3H7 246.1°C
1.C3H7 249.5°C
n.C4Hg 195.0°C
CH(CH3)CoHs 219.6°C
CHoCH(CH3)7 224.5°C
CH(CH3)C3H7y 184.9°C
CH(C2H5)2 219.5°C
CH(CH3)CH(CH3)) 238.2°C
¢.CsHg 230.8°C
c.CgHig 261.8°C
CH»CF3 227.7°C
Exampl

A mixture of 52.8 parts of 2,2,3,3-tetrafluoro-1-propanol, 117.8 parts of 2-naphthalene-
sulfonyl chloride, 294 parts of pyridine and 2.0 parts of N.N-dimethyi-4-pyridinamine
was stirred for 48 hours at room temperature. The reaction mixture was diluted with
water and the whole was left to crystallize. The product was filtered off, washed with
water and recrystallized from 2-propanol, yielding 98.2 parts (76.2%) of 2,2,3,3-tetra-
fluoropropyl 2-naphthalenesulfonate; mp. 89.6°C (interm. 27).
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Example 9
a) To a cooled (ice-bath) suspension of 41.7 parts of 2-naphthalenesulfonyl chloride in

174 parts of methylbenzene were added dropwise 20.0 parts of 1,1,1-trifluoro-2-
propanol. After stirring for 1 hour, there was added dropwise a mixture of 9.6 parts of a
dispersion of sodium hydride in mineral oil (50%) and some methylbenzene while
cooling on ice. Subsequently, the whole was diluted dropwise with water. The organic
layer was separated, dried, filtered and evaporated, yielding 53.2 parts (99.9%) of
(2,2,2-trifluoro-1-methylethyl) 2-naphthalenesulfonate (interm. 28).

b) A mixture of 17.5 parts of 2,4-dihydro-4-{4-(4-methoxyphenyl)-1-piperazinyl]-
phenyl}-3H-1,2,4-triazol-3-one (described in Example XVII of US-4,267,179), 22.0
parts of intermediate (28), 5.0 parts of lithium carbonate, 10.0 parts of sodium
carbonate, 261 parts of 1,3-dimethyl-2-imidazolidinone and 130.5 parts of methyl-
benzene was stirred for 4 days at reflux temperature. After cooling, the reaction mixture
was diluted with 1500 parts of water. Upon addition of 218 parts of 2,2"-0xybis-
propane, the product crystallized out. The mother liquor was filtered off and the product
was dissolved in dichloromethane. The latter solution was filtered and the filtrate was
evaporated, yielding a first fraction of product. The mother liquor was extracted with a
mixture of 2,2"-oxybispropane and methylbenzene (1:1). The extract was dried, filtered
and evaporated, yielding a second fraction of product. The combined fractions were
purified by column chromatography (silica gel ; CHCl3). The eluent of the desired
fraction was evaporated and the residue was crystallized from 4-methyl-2-pentanone,
yielding 6 parts (26.8%) of 2,4-dihydro-4-[4-[4-(4-methoxyphenyl)-1-piperazinyl}-
phenyl]-2-(2,2,2-trifluoro-1-methylethyl)-3H-1,2,4-triazol-3-one; mp. 198.7°C
(interm, 29).

c) A mixture of 11.5 parts of intermediate (29), 522 parts of hydrobronmc acid 48% and
3.0 parts of sodium sulfite was stirred overnight at reflux temperature. After cooling, the

reaction mixture was diluted with 1000 parts of water and subsequently neutralized with

ammonia. The precipitate was filtered off, dried and purified by column chromatography
(silica gel ; CHCl3 / CH3COOCoHs / hexane / CH30H 498.5:300:200:1.5). The eluent
of the desired fraction was evaporated and the residue was crystallized from 1-butanol.
The product was filtered off and dried, yielding 8.4 parts (74.5%) of 2 ,4-dihydro-4-[4-
[4-(4-hydmxyphenyl) 1-piperazinyljphenyl]-2-(2,2,2-trifluoro-1 -methylethyl) 3H-
1,2,4-triazol-3-one; mp. 230.4°C (interm. 30).

In a stmilar manner mtennedxate (27) was converted into 2,4-dihydro—4—[4~ [4-(4-
hydroxyphenyl)-1-piperazinyl]phenyl]-2-(2,2,3,3-tetrafluoropropyl)-3H-1,2,4-triazol-3-
one; mp; 214.7°C (interm. 31).
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B. Preparation of the final compounds
Example 10

A mixture of 4.2 parts of 2,4-dihydro-4-[4-[4-(4-hydroxyphenyl)-1-piperazinyl}-

-phenyl]-2-(2,2,2-trifluoroethyl)-3H-1,2,4-triazol-3-one (prepared as described in

example 15 of EP-0,331,232), 6.4 parts of cis-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-
triazol- 1-ylmethyl)-1,3-dioxolan-4-yljmethyl}-2-naphthalenesulfonate (prepared as
described in example 2 of U.S. Pat. No. 4,791,111), 1.0 part of sodium hydroxide and
135 parts of N.N-dimethylformamide was stirred at S0°C under a nitrogen atmosphere.
After the addition of water and 1.6 parts of acetic acid, the precipitate was filtered off and
taken up in trichloromethane. The organic layer was dried, filtered and evaporated. The
residue was purified by column chromatography (silica gel ; CHCl3 / CH3OH

98.5:1.5). The eluent of the desired fraction was evaporated and the residue was
crystallized from 4-methyl-2-pentanone, yielding 4.3 parts (62%) of cis-4-[4-[4-[4-[[2-
(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)-1,3-dioxolan-4-ylJmethoxy]-
phenyl]-1-piperazinyl}phenyl]-2,4-dihydro-2-(2,2,2-trifluoroethyl)-3H- 1,2,4-triazol-3-
one; mp. 177.6°C (compound 2).

In a similar manner using an equivalent amount of 2-cyclopentyl-2,4-dihydro-4-[4-[4-(4-
hydroxyphenyl)-1-piperazinyl]phenyl]-3H-1,2,4-triazol-3-one (prepared as described in
example 14 of EP-0,331,232) there was also prepared cis-2-cyclopentyl-4-{4-[4-[4-[[2-
(2,4-difluorophenyi)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yljmethoxy]-phenyl]-
1-piperazinyl]phenyl]-2,4-dihydro-3H- 1,2 4-triazol-3-one; 218.8°C (compound 1).

Example 11

A mixture of 5 parts of phenyl cis-[4-[4-]4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4~
triazol-1-ylmethyl)-1,3-dioxolan-4-ylJmethoxy}phenyl]- 1-piperazinyl]phenyl]carbamate
(prepared as described in example 3 of U.S. Pat. No. 4,791,111), 1.8 parts of

N-(2,2-dimethoxyethyl)-2-butanamine, 1 part of N,N-dimethyl-4-pyridinamine and 100

parts of 1,4-dioxane was stirred overnight at reflux temperature. The reaction mixture
was evaporated and the residue was stirred for 2 hours in 120 parts of formic acid at
60°C. After evaporation, the residue was dissolved in dichloromethane and the whole
was neutralized with a sodium hydrogen carbonate solution. The organic layer was
separated, dried, filtered and evaporated. The residue was purified by column
chromatography (silica gel ; CHCl3 / CH30H 99:1). The eluent of the desired fraction
was evaporated and the residue was was crystallized twice from 4-methyl-2-pentanone,

yielding 2.8 parts (55.5%) of cis-1-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-
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triazol-1-ylmethyl)-1,3-dioxolan-4-yljmethoxy]phenyl}-1-piperazinyljphenyl]-1,3-
dihydro-3-(1-methylpropyl)-2H-imidazol-2-one; mp. 159.0°C (compound 3).

All other compounds in Table 2 were prepared following the procedure described in

&

Example 10.

Table 2

N/Q 0
CiS »\N.—-— R}
..... N '
o” ™o =N

10
i I W
No
1 .Rl = ¢.CsHo 218.8°C
15 2 -Rl CH,CF3 177.6°C
3 2 = CH(CH3)CpH5 159.0°C
4 | R2 CH(CH3)CpHs 169.1°C
5 | R2=CH3 229.2°C
6 - R2 = CH3 251.1°C
20 7 | R2 = CH,CF3 197.6°C
8 R2 . CrHjs 222.1°C
9 . RZ = CoHs 243.4°C
10 | R2 = CH(CH3)) 204.5°C
11 | R?- CH(CH3)2 200.5°C
25 12 | R2=C3Hy 188.9°C
13 N R2 C3H7y 202.3°C
14 | R2 =C4Hg 165.9°C
15 | RZ=C4Hg 172.1°C
16 | R2=CHpCH(CH3); | 173.7°C
30 | R2=CH)CH(CH3)y | 231.7°C

17




221-
ol R W
No.
5 | 18 | N | R!=CH,CF;  183.9°C; [aly) = -9.32° *
' (-)-(28, cis)
19 | N | Rl=CHyCF; | 183.3°C; (a]5) = +10.03° »
' ($)-(2R, cis)
20 | N | R2=c.CgHjq | 180.7°C
10 21 | CH | R2=c.CcHyy | 189.5°C
- 22 | CH | Rl=CHyCF; | 178.6°C
23 N Rl = CHCH3CF3 187.7°C
24 | N | RZ=c.Cs5Hg | 180.1°C
. 25 | CH | R2=c.C5Hg 202.8°C
15 26 | N | RZ2=CH(CH3)C(CH3)y| 154.0°C
27 | CH | R2=CH(CH3)C(CH3)y| 185.1°C
28 | N | Rl=CHy-CFy,-CHFy | 184.5°C
29 | N | R%=CH(CoHs)2 150.1°C
30 | CH | R?=CH(CyHs) 152.6°C
20 31 N | RZ=CH(CH3)-n-C3H7| 160.2°C
32 CH | R2=CH(CH3)-n-C3H7| 141.9°C '

33 | N | Rl=CH,CHyF
34 | N | Rl =CH(CH3)CHyF
| 35 | N | Rl=CH(CHF),
25 | 36 | N | Rl=CH(CH3)C)F5

*: conc. = 1% in CHClo

30 -
Pharmacological examples
The antifungal activity of the compounds of formula (I) is clearly evidenced by the data
obtained in the following experiments. Said data are supplemented to illustrate the useful
antifungal properties of all the compounds (I) and not to limit the invention with respect
35  to the scope of susceptible' micr00rganisms nor with respect to the scope of formula (1).




10

15

20

3
o

A

X,
A

A0184¢

9.

Example 12

a) Topical and oral treatment of vaginal candidosis in rats.
Female Wistar rats of + 100 g body weight were used. They were ovariectomized and

hysterectomized and after three weeks of recovery, 100 mg of oestradiol undecylate in
sesame oil was given subcutaneously once a week for 3 consecutive weeks. The thus
induced pseudo-oestrus was controlled by microscopic examination of vaginal smears.
Food and water were left available ad libitum. The rats were infected intravaginally with
8.10° cells of Candida albicans, grown on Sabouraud broth for 48 hours at 37°C and
diluted with saline. The date of infection varied from day +25 to day +32 after surgical
intervention, depending on the appearance of signs of inducing pseudo-oestrus. The
drugs under investigation were administered topically in 0.2 ml PEG 200 twice a day or
orally in PEG 200 once a day for three consecutive days starting from the third day after
infection. For each experiment there were placebo treated controls. The results were
assessed by taking vaginal smears with sterile swabs on several days after the infection.
The swabs were put into Sabouraud broth in petri-dishes and incubated for 48 hours at
37°C. When the animals were negative at the end of the experiment, 1.e., if no growth of
Candida albicans occurred, this had to be due to drug administration because placebo-
treated controls were always positive. Table 3 shows the lowest effective oral dose
(LED) (mg/kg bodyweight) and the lowest effective topical concentration (LEC) (%) of
the drugs under investigation which were found to be active up to 7 days after the last
topical administration of the drug. '

Table 3

anal disis

|  LED (mg/kg) LEC (%) |
| oral topical

Co.Nr.
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b) Topical and oral treatment of microsporosis in suinea pigs.
Adult Albino guinea pigs were prepared by clipping their backs and infected on the

scarified skin by scratching five 3 cm long transverse cuts with Microsporum canis

5 (strain RV 14314). The animals were housed individually in wire mesh cages and food
and water were available ad libitum. The drugs under investigation were administered

topically once a day for 14 consecutive days starting the third day after infection. The
oral treatment began on the day of infection and was continued once a day for 14
consecutive days. For each experiment there were placebo treated controls.

10  The animals were evaluated 21 days after infection by microscopic examination of the
skin and by cultures on Sabouraud agar comprising a suitable bacterial antibiotic and a
suitable agent to eliminate contaminating fungi. |
Table 4 contains the lowest effective oral dose (LED) (mg/kg bodyweight) and lowest
effective topical concentration (LEC) (%) of the drugs under investigation at which no

15 lesions were observed and at which there was no culture growth.

Table 4

| LED(@mg/kg) | LEC (%)
| oral topical

Composition examples -
20 Example 13 : ORAL DROPS

500 Parts of the A.I was dissolved in 0.5 1 of 2-hydroxypropanoic acid and 1.5 1 of the
polyethylene glycol at 60~80°C. After cooling to 30~40°C there were added 351 of
polyethylene glyco1 and the mixture was stirred well. Then there was added a solution of
1750 parts of sodium saccharin in 2.5 1 of purified water and while stirring there were
25 added 2.5 1 of cocoa flavor and polyethylene glycol q.s. to a volume of 50 1, providing

an oral drop solution comprising 10 mg/ml of A.IL. The resulting solution was filled 1nto
suitable containers.
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Example 14 : ORAL SOLUTION
O Parts of methyl 4-hydroxybenzoate and 1 part of propyl 4-hydroxybenzoate were

dissolved in 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10
parts of 2,3-dihydroxybutanedioic acid and thereafter 20 parts of the A.L. The latter
solution was combined with the remaining part of the former solution and 121 1,2,3-
propanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Parts of sodium
saccharin were dissolved in 0.5 1 of water and 2 mi of raspberry and 2 m! of gooseberry
essence were added. The latter solution was combined with the former, water was added
q.s. to a volume of 20 1 providing an oral solution comprising 5 mg of the active ingre-
dient per teaspoonful (5 ml). The resulting solution was filled in suitable containers.

Example 15 : CAPSULES

20 Parts of the A.L, 6 parts sodium lauryl sulfate, 56 parts starch, 56 parts lactose, 0.8

parts colloidal silicon dioxide, and 1.2 parts magnesium stearate were vigorously stirred
together. The resulting mixture was subsequently filled into 1000 suitable hardened
gelatin capsules, comprising each 20 mg of the active ingredient.

Example 16 ;: FILM-COATED TABLET

Preparation of tablet core |

A mixture of 100 parts of the A.L., 570 parts lactose and 200 parts starch was mixed
well and thereafter humidified with a solution of 5 parts sodium dodecyl sulfate and 10
parts polyvinylpyrrolidone (Kollidon-K 90 ®) in about 200 ml of water. The wet
powder mixture was sieved, dried and sieved again. Then there was added 100 parts
microcrystalline cellulose (Avicel ®) and 15 parts hydrogenated vegetable oil (Sterotex
®). The whole was mixed well and compressed into tablets, giving 10.000 tablets, each
containing 10 mg of the active ingredient.

Coating

To a solution of 10 parts methyl cellulose (Methocel 60 HG®) in 75 mi of denaturated
ethanol there was added a solution of 5 parts of ethyl cellulose (Ethocel 22 cps ®) in 150
ml of dichloromethane. Then there were added 75 ml of dichloromethane and 2.5 ml
1,2,3-propanetriol. 10 Parts of polyethylene glycol was molten and dissolved in 75 ml
of dichloromethane. The latter solution was added to the former and then there were
added 2.5 parts of magnesium octadecanoate, 5 parts of polyvinylpyrrolidone and 30 ml
of concentrated colour suspension (Opaspray K-1-2109®) and the whole was

homogenated. The tablet cores were coated with the thus obtained mixture in a coating
apparatus. |
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Example 17 : INJECTABLE SOLUTION
1.8 Parts methyl 4-hydroxybenzoate and 0.2 parts propyl 4-hydroxybenzoate were

dissolved in about 0.5 1 of boiling water for injection. After cooling to about 50°C there
were added while stirring 4 parts lactic acid, 0.05 parts propylene glycol and 4 parts of
the A L. The solution was cooled to room temperature and supplemented with water for

injection q.s. ad 1 1, giving a solution comprising 4 mg/ml of A.L. The solution was
sterilized by filtration (U.S.P. XVII p. 811) and filled in sterile containers.

Example 18 : SUPPOSITORIES
3 Parts A.]l. was dissolved in a solution of 3 parts 2,3-dihydroxybutanedioic acid in 25

ml polyethylene glycol 400. 12 Parts surfactant (SPAN®) and triglycerides (Witepsol
555 ®) q.s. ad 300 parts were molten together. The latter mixture was mixed well with
the former solution. The thus obtained mixture was poured into moulds at a temperature
of 37-38°C to form 100 suppositories each containing 30 mg/ml of the A.L

Example 19 : INJECTABLE SOL N
60 Parts of A.l. and 12 parts of benzylalcohol were mixed well and sesame oil was

added q.s. ad 1 1, giving a solution comprising 60 mg/ml of A.lL The solution was
sterilized and filled in sterile containers.

Example 20 : 2% CREAM
75 mg Stearyl alcohol, 20 mg cetyl alcohol, 20 mg sorbitan monostearate and 10 mg

isopropyl myristate are introduced into a doublewall jacketed vessel and heated until the
mixture has completely molten. This mixture is added to a separately prepared mixture of
purified water, 200 mg prdpylene glycol and 15 mg polysorbate 60 having a temperature
of 70 to 75°C while using a homogenizer for liquids. The resulting emulsion is allowed
to cool to below 25°C while continuously mixing. A solution of 20 mg of A.L of
formula (I), 1 mg polysorbate 80 and 637 mg purified water and a solution of 2 mg
sodium sulfite anhydrous in purified water are next added to the emulsion while
continuously mixing. The cream is homogenized and filled into suitable tubes.
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Claims

1. A compound having the formula

| _ ! .CHZ__oNC\/N—QY o,

a pharmaceutically acceptablc acid addition salt or a stereochemically 1someric
form thereof, wherein

Qi1sCHor N;
Y 1s a radical of formula
O
}-N-Rl »—N-R?
X > - \_I
\-—-N - | ) —
@ (b)

Rlis Cs-7cycloalkyl or mono-, di-, tri-, tetra- or pentahaloC1-4alkyl; and
R2is C1-6alkyl, Cs.7cycloalkyl or mono-, di-, tri-, tetra- or pentahaloC1-4alkyl.

2. A compound according to claim 1 wherein Q is N; and the substituents on the
dioxolane nucleus have a cis configuration.

3. A compound accordm g to claim 2 wherein R! and R2 are mono-, di-, {ri-, tetra-

Or pentaﬂuoroCI-4alkyl cyclohexyl or cyclopentyl or RZ is C1.galkyl.

4. A compound acc()rding'to claim 3 wherein R and R2 are 2,2,2-trifluoroethyl,
2,2,3,3- tetraﬂuoropmpyl cyck)pentyl or R2 is propyl I-methylpropyl, 2-methyl-
propyl or butyl.

S.A compound acCOrding {0 'claim 1 wherein the compound 1s cis-2-cyclopentyl-4-
[4-[4-[4-[[2-(2, 4-d1ﬂuorophenyl) -2-(1H-1,2 4-mazol~1-ylmethyl) -1,3- dloxolan-4-
yl]methoxy]phenyl] 1-—p1peramny1]phenyl]-2 4 d1hydro-3H-1 2,4-triazol-3-one;
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c1s-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)- 1,3-dioxolan-4-
ylJmethoxy]phenyl}-1-piperazinyl]phenyl]-2,4-dihydro-2-(2,2,2-trifluoroethyl)-3H-
1,2,4-tnazol-3-one; or

c1s-1-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1 -ylmethyl)-1,3-dioxolan-4-

yl]methoxy]phenyl]-1-piperazinyl]phenyl]-1,3-dihydro-3-(1 -methylpropyl)-2H-
imidazol-2-one.

6. An antifungal composition comprising an inert carrier and as active ingredient an
antifungally effective amount of a compound as claimed in any of claims 1 to 5.

7. A systemic or topical use of an antitfungally etfective amount of a
compound as claimed in any of Claims 1 to 5 for inhibiting or preventing the growth
or development of fungi, or for destroying fungi, in warm-blooded animals sutfering

from diseases caused by these tfungi.

8. A systemic or topical use of an antifungally effective amount of a
compound in any of Claims 1 to 5 for the production of a medicament for inhibiting
or preventing the growth or development of fungi, or for destroying fungi, in warm-

blooded animals suffering from diseases caused by these fungi.
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9. A process for preparing a compound as claimed in any of claims 1 to 3,

characterized by

a) O-alkylating a phenol of formula

AN @

with an alkylating reagent of forraula D-CH7-W (II), wherein W is a reactive leaving

group in a reaction-inert solvent in the presence of a base:

D) an acetalation reaction of a ketone of formula

“__N
J F

T0
I

with a 2,3-dihydroxypropyl ether derivative of formula
CHy-OH
CH—OH

(IZHz--O N<—>N~<_:>—Y \%
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in the presence of an acid in a reaction-inert solvent;

¢) N-alkylating an azole of formula

T N

|

Q\N)
H

VD

or a metal salt thereof, with an intermediate of formula

L018447

-78-

‘)’

(VID)

wherein W is a reactive leaving group in a reaction-inert solvent in the presence of a

base;

d) cyclizing an intermediate of formula

,(CHy)p~W

N(CHy-W

wherein each W indcpendently represents a reactive leaving group, with a

benzenamine of formula

HZNOY ., respectively

.

in a polar reaction-inert solvent;

e) N-alkylating a piperazine of formula

N NH

@D

_/

or

(X)
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with a benzene derivative of formula

WI—O-Y , respectively D—-CHZ-—OWI

(XIID) (X1V)

wherein W1 represents a reactive leaving group, in a reaction-inert solvent in the
presence of a base;

cyclizing a benzenamine of formula

= /\
D—-CHy,—O \ / N N—Q'—Nﬂz (XVD

with a reagent of formula

O
]
L2—CH=N—NR!-C—L! (XVID)

wherein L1 and L2 both represent a reactive leaving group in a reaction-inert solvent
thus yielding a compound of formula

- 0
N/ )—N-R! ~
D—CHZ——O—@—‘N N N l (I-a)
. \__/ . \—=N

cyclizing a benzenamine of formula

D-CH 0—@—1\1 . N—QNH (XVI)
—CHy— A H,
\__/

with a reagent of formula

0 :
. It
(L*),-CH—CH,-NR*-C—L! | (XVIID

wherein L1 and L2 both represent a reactive leaving group in a reaction-inert solvent
thus yielding a compound of formula

D- CH2—-O-- \_/ \ / \_\T ® (I-b)

''''''
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h) cyclizing an intermediate of formula

OO
D—-CH,—O N N— NH—C—NH-NH, (XTI
\__/

with an amidine of formula HC(=NH)NH» (XX) or an acid addition salt thereof, and

N-alkylating the thus obtained intermediate with a reagent of formula R1-W (XXI)

wherein W is a reactive leaving group in a reaction-inert solvent, thus yielding a
compound of formula

§—N-—R1 |

cyclizing an intermediate of formula

O

D~-CH o—< >— NHICIL]'
—~ - N N - (XXII)
\__/

with a reagent of formula (L:Z)2--CH--CH2~--NI“1R2 (XXIII) wherein L! and L2 are

reactive leaving groups, in a reaction-inert solvent in the presence of an acid; wherein

de
N
Dis HQ}: , and,
O O
I

if further desired, converting thc compounds of formula (1) into a salt form by
treatment with a pharmaceutically acceptable acid; or conversely, converting the salt

“into the free base with alkali; and/or preparing stereochemically isomeric forms

thereof.
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