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WATERSOLUBLE AZOLE ANTIFUNGALS

The present invention is concerned with novel water-soluble broad-spectrum azole
antifungals as well as the antifungally active precursors thereof.

Systemic fungal infections in man are relatively rare in temperate countries and many of

the fungi that can become pathogenic normally live commensally in the body or are

common in the environment. However, the past few decades have witnessed an
increasing incidence of numerous life-threatening systemic fungal infections world-wide
and these now represent a major threat to many susceptibie patients, particularly those
already hospitalized. Most of the increase can be attributed to improved survival of
immunocompromised patients and the chronic use of antimicrobial agents. Moreover,
the flora typical of many common fungal infections is also changing and this is
presenting an epidemiological challenge of increasing importance. Patients at greatest
risk include those with impaired immune functioning, either directly as a result of
immunosuppression from cytotoxic drugs or HIV infection, or secondary to other
debilitating diseases such as cancer, acute leukaemia, invasive surgical techniques or
prolonged exposure to anti-microbial agents. The most common systemic fungal
infections in man are candidosis, aspergillosis, histoplasmosis, coccidioidomycosis,
paracoccidioidomycosis, blastomycosis and cryptococcosis.

Antifungals such as ketoconazole, itraconazole and fluconazole are being increasingly
employed for the treatment and prophylaxis of systemic fungal infections in
immunocompromised patients. However, concern about fungal resistance to some of
these agents, especially the more narrow spectrum ones, e.g. fluconazole, is growing.
Worse still, it is recognized in the medical world that about 40% of the people suffering
from severe systemic fungal infections are hardly able, or not at all to receive medication
via oral administration. This inability is due to the fact that such patients are in coma or
suffer from severe gastroparesis. Hence the use of insoluble or sparingly soluble
antifungals such as itraconazole or saperconazole, that are difficult to administer
intravenously, is heavily impeded.

Consequently, there is a need for new antifungals, preferably broad-spectrum
antifungals, against which there is no existing resistance and which can be administered
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10 US-4,916,134 teaches novel 4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-azolylmethyl)-1,3-
dioxolan-4-yl]methoxy]phenyl]-1-piperazinyl]phenyl]triazolones having improved
antimicrobial properties. Said patent encompasses saperconazole.

US-4,791,111 discloses derivatives of [[4-[4~(4—phenyl-l-piperazinyl)phenoxymethyl]-
1,3-dioxolan-2-yljmethyl]- 1H-imidazoles and 1H-1,2,4-triazoles, structurally related to

15  some of the compounds of the present invention, which are taught to have favourable
anti-microbial properties. '
US-5,039,676 discloses azole-methyl substituted tetrahydrofurans, structurally related to
some of the compounds of the present invention, which are taught to have
antifungal activity and EP-0,539,938 teaches analogous tnsubstltuted tetrahydrofuran

20  antifungals.

The present invention concerns novel compounds of formula
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the pharmaceutically acceptable acid or base addition salts thereof and the
stereochemically isomeric forms thereof, wherein

A and B taken together form a bivalent radical of formula :

30 -N=CH- (a),
-CH=N- (b),
-CH2-CHz2-  (0),
-CH=CH-  (d),

-C(=0)-CHy- (®),
35 -CHy-C(=0)- (D),
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Alk is a Cj_4alkanediyl radical;
R! is halo;
R2 is hydrogen or halo;

15 - R3is hydrogen, Cy-galkyl, phenyl or halophenyl;
R4 is hydrogen, C).galkyl, phenyl or halophenyl;
RS5 is hydrogen or Cy-galkyl;
RS is hydrogen, C;.galkyl, C;.galkyloxycarbonyl, or
RS and RS taken together with the nitrogen atom to which they are attached form a
20  pyrrolidine, piperidine, morpholine, piperazine or substituted piperazine ring, said
substituted piperazine being a piperazine ring substituted on the 4-position of the
piperazine ring with Cj.galkyl, hydroxyCj_galkyl, aminoCj_galkyl, mono- or
di(C1-5alky1)aminoC1-6a]ky1.

25  In the definitions hereinabove and hereinafter the term halo defines fluoro, chloro, bromo
and iodo; Cj.galkyl is generic to straight and branch chained hydrocarbons having from 1
to 6 carbon atoms, such as, for example, methyl, ethyl, propyl, butyl, pentyl or hexyl
and the possible branched isomers thereof; the term “Cj.galkyl” in Cy_galkyloxy,
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The pharmaceutically acceptable acid addition salts as mentioned hereinabove are meant
to comprise the therapeutically active non-toxic acid addition salt forms which the

5  compounds of formula (I) are able to form. The latter can conveniently be obtained by
treating the base form with such appropriate acids as inorganic acids, for example,
hydrohalic acids, e.g. hydrochloric, hydrobromic and the like; sulfuric acid; nitric acid;
phosphoric acid and the like; or organic acids, for example, acetic, propanoic, hydroxy-
acetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic,

10  (Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic, benzene-
sulfonic, 4-methylbenzenesulfonic, 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 compounds of formula (I) containing

15  acidic protons may also be converted into their therapeutically active non-toxic metal or
amine addition salt forms by treatment with appropriate organic and inorganic bases.
Appropriate base salt forms comprise, for example, the ammonium salts, the alkali and
earth alkaline metal salts, e.g. the lithium, sodium, potassium, magnesium, calcium salts
and the like, salts with organic bases, e.g. the benzathine, N-methyl-D-glucamine, 2-

20  amino-2-(hydroxymethyl)-1,3-propanediol, hydrabamine salts, and salts with amino
acids such as, for example, arginine, lysine and the like. Conversely the salt form can be
converted by treatment with acid into the free acid form. '

The term addition salt also comprises the hydrates and solvent addition forms which the
compounds of formula (I) are able to form. Examples of such forms are e.g. hydrates,

25  alcoholates and the like.

The term “stereochemically isomeric forms” as used hereinbefore defines all the possible
isomeric forms which the compounds of formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of compounds denotes the mixture of

30 all possible stereochemically isomeric forms, said mixtures containing all diastereomers
and enantiomers of the basic molecular structure. More in particular, stereogenic centers
may have the R- or S-configuration; substituents on bivalent cyclic saturated hydro-
carbon radicals, in particular the substituents on the dioxolane or tetrahydrofuran ring,
may have either the cis- or trans-configuration. Stereochemically isomeric forms of the

35  compounds of formula (I) are obviously intended to be embraced within the scope of this
invention.
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form a pyrrolidine ring or a substituted piperazine ring.
A and B taken together are suitably radicals of formula (a), (b) or (c).

Interesting compounds are those compounds of formula (I) wherein D is a radical of
formula (Dj) or (D7).

Particular compounds are those compounds of formula (I) wherein L is a radical formula

~ (L2) wherein RS and RS each independently are hydrogen or Cy.galkyl; or when taken
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together with the nitrogen atom to which they are attached form a pyrrolidine, or a
piperazine ring substituted with C;_galkyl or Cj-galkyloxy on the 4-position of the
piperazine ring.

More interesting compounds are those interesting compounds wherein L is a radical of
formula (Lj).

Preferred compounds of formula (I) are those compounds of formula (I) wherein D is a
radical of formula (D1), wherein R1 is chloro or fluoro and R2is hydrogen, chloro or
fluoro; L is a radical of formula (L1), wherein R3 and R4 each independently are phenyl

or hydrogen.

The compounds of formula (I) wherein the substituents on the dioxolane or
tetrahydrofuran have the cis-configuration, i.e. wherein the triazolmethylene substituent
and the substituted phenyloxy methylene substituent are on the same side of the plane of
the dioxolane or tetrahydrofuran ring, are preferred.

More preferred compounds are selected from :

(¥)-ammoninm cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-yl-
methyl)-1,3-dioxolan-4-yl]methoxy]phenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-
1H-1,2,4-wriazol-1-ylJmethyl]-2,2-dimethylpropyl phosphate;
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(+)-ammonium cis-1-[[4-[4-[4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-1,2,4-triazol-1-yl-
methyl)-l,3-dioxolan—4—y1]methoxy]phenyl]-1-piperazinyl]phenyl]—4,5—dihydro—5-oko—
IH-1,2,4—u1'azol-l-yl]methy_l]—2,2-dimethy1pr6pyl phosphate;

(+)-ammonium cis-1-[[4-[4-[4-[4-[[2-(4-chiorophenyl)-2-(1H-1,2,4-triazol-1-yl-
methyl)-1,3-dioxolan-4-ylJmethoxy]phenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-
lﬂ-1,2,4—triézol-1-yl]methyl]-2,2-dimethy1propyl phosphate(ester) monohydrate;
()-ammonium cis-1-[[4-[4-[4-[4-[[2-(4-fluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-
1,3-dioxolan-4-yl]methoxylphenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yl}methyl]-2,2-dimethylpropyl phosphate;
(®)-cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-

radi cal of formul a: REPLACED
- CH=N- (B3
6

dioxolan-4-ylJmethoxy]phenyl]-1-piperazinyljphenyl]-4,5 -dihydro-5-oxo-1H-1,2,4-

triazol-1-yl]methyl]-2,2-dimethylpropyl 4-methyl-1-piperazineacetate monohydro-
chloride; and

(H)-cis-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)-
1,3-dioxolan-4-ylJmethoxy}phenyl]- 1-piperazinyljphenyl]-2-[3,3-dimethyl-
2-(phosphonooxy)butyl]-2,4-dihydro-3H-1,2,4-triazol-3-one hemihydrate.

Most preferred is
(d)-cis-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-
1,3-dioxolan-4-ylJmethoxy]phenyl]- 1-piperazinyliphenyl]-2-[3,3-dimethyl-
2-(phosphonooxy)butyl]-2,4-dihydro-3H-1,2,4-triazol-3-one, the stereochemically
isomeric forms thereof and the base addition salts thereof.

The compounds of formula (I) may generally be prepared by O-acylation or O-phos-
phorylation of an intermediate alcohol of formula (IT) with an acylating or phos-
phorylating reagent of formula (IIT), wherein W1 is a reactive leaving group such as,
hydroxy or halo. Said reaction may be performed following art-known acylation or
phosphorylation procedures, for instance, by stirring the reactants in a reaction-inert
solvent, optionally in admixture with a base to pick up the acid that is formed during the
reaction.

0 OH
— A |
-0 N N N° "N—CH;—CH—C(CH3)3s + w!—L —= (@)
N/ A—B |

(1D
()

The compounds of formula (I) may also be prepared by Q-alkylating a phenol of formula
(IV) with an alkylating reagent of formula (V), wherein W2 is a reactive leaving group
such as halo, or a sulfonyloxy group. Said reaction may be performed by stirring the
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reactants in a reaction-inert solvent, optionally in admixture with a suitable base to pick
up the acid that is formed during the reaction. In the compounds and intermediates
mentioned hereinafter the substituents are as defined above, unless otherwise indicated.

o—-L

o
I\ M '
D-W2 + H~O N N N° 'N—CH;—CH—-C(CHz)s; — (I)
_ \__/ ' é
V)

A_

The preparation of intermediates of formula (V), wherein D is a radical of formula Dy,
has been disclosed in U.S. Patent No 4,267,179. The preparation of intermediates of
formula (V), wherein D is a radical of formula D3, has been disclosed in EP-0,539,938.

The compounds of formula (I), wherein L is a radical of formula L2, said compounds
being represented by formula (I-b), may also be prepared by O-acylating an intermediate
of formula (IT) with éreagent of formula (VI) and subsequently reacting the thus
obtained intermediate of formula (VII) with an amine of formula (VIII), thus yielding a
compound of formula (I-b).

o) OH o
N\ ,U\ | i
-0 N N- N° "N—CH,—CH—C(CH3)3s + wWl—C-Ak-W2
__/ ‘A—B
: (VD
{1y
(l)—”—Alk W2 RS
7/
T D—O@ ‘@'N N—CHy—CH—C(CHz)3 + HN{
A—B RS
(Vi)

— @b

The compounds of formula (I) may also be converted into each other following art-
known transformations. For instance, the compounds wherein L is a radical of formula
L, said compounds being represented by formula (I-a), may be interconverted as
follows. Compounds of formula (I-a) wherein R3 and/or R4 are Cy.galkyl, phenyl or
halophenyl may be transformed into compounds of formula (I-a), wherein R3 and/or R4
are hydrogen using art-known hydrolysis procedures, e.g. by reaction with sodium
hydroxide in an appropriate solvent, e.g. water or 1,4-dioxane. '

The compounds of formula (I-b) may be interconverted into each other as follows.
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Compounds of formula (I-b) wherein RS and/or RS are hydrogen may be transformed
into compounds of formula (I-'b); wherein R3 and/or R6 are Cj_g-alkyl, by art-known
N-alkylation reactions. Compounds of formula (I-b), wherein RS is hydrogen may be
converted into compounds of formula (I-b), wherein RO is C;_galkyloxycarbonyl by art-

5  known N-acylation reactions. Conversely compounds of formula (I-b), wherein RS is
C1-galkyloxycarbonyl may be converted into compounds of formula (I-b), wherein R6 is
hydrogen by art-known hydrolysis reactions.

The intermediates of formula (I) may be prepared by O-alkylating a reagent of formula
10 (IX) with an alkylating reagent of formula (V) following O-alkylation procedures
described hereinabove for the preparation of compounds of formula ().

0o OH
I\ A !
D-Ww2 + H-O N N N° "N—CH;—C—C(CHz); — (1)
. \ / :&_ é .
)

15  The intermediates of formula (II) may also be prepared by O-alkylating a reagent of
formula (X) with an alkylating reagent of formula (V) following O-alkylation procedures
described hereinabove for the preparation of compounds of formula (I), and subse-
quently reducing the thus formed intermediate of formula (XT). Said reduction may be
performed by stirring the intermediate of formula (XI) with a reducing reagent, such as,

20 for example, sodiumborohydride in a reaction-inert solvent , such as, for example, a
halogenated hydrocarbon, e.g. dichloromethane, an alcohol, e.g. methanol and mixtures

thereof.
O
| = X i
D-W? + H—O@—N N@-N N—CH;—C—C(CHs)s
s A
)

0
/) X 0
— D—O—@-N NON N—CHy—C—C(CHz); — (II)
\ ( ‘A___ 1

B
(XT)
25
The preparation of intermediates of formula (X) is disclosed in US-4,931,444.
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Pure stereochemically isomeric forms of the compounds and the intermediates of this
invention may be obtained by the application of art-known procedures. Diastereoisomers
may be separated by physical separation methods such as selective crystallization and

10  chromatographic techniques, e.g. liquid chromatography. Enantiomers may be separated
from each other by the selective crystallization of their diastereomeric salts with optically
active acids. Alternatively, enantiomers may be separated by chromatographic
téchniques using chiral stationary phases. Said pure stereochemically isomeric forms
may also be derived from the corresponding pure stereochemically isomeric forms of the

15  appropriate starting materials, provided that the reaction occurs stereospecifically.

. Preferably if a specific stereoisomer is desired, said compound will be synthesized by
stereospecific methods of preparation. These methods will advantageously employ
enantiomerically pure starting materials. Stereochemically isomeric forms of the
compounds of formula (I) are obviously intended to be included within the scope of the

20 invention.

The compounds of formula (I), the pharmaceutically acceptable acid or base addition
salts and the stereochemically isomeric forms thereof are useful agents for combating
fungi and bacteria in vivo. Moreover the compounds of formula (I) are soluble in

25  aqueous solutions, which makes then suitable for intravenous administration. Said
compounds are found to be active against a wide variety of fungi, such as Candida
albicans, Aspergillus fumigatus, Cryptococcus neoformans, Coccidioides immitis,
Histoplasma capsulatum, Blastomyces dermatitidis, Sporothrix schenkii, Fonsecaea sp.,
Microsporum canis, Paracoccidioides immitis, Trichophyton sp, Cladosporium carrionii,

30  and against bacteria such as, for example, Erysipelotrix insidiosa, Staphylococci such as
Staphylococcus haemolyticus and Streptococci such as Streptococcus pyogenes.

The intermediates of formula (), the pharmaceutically acceptable acid addition salts
thereof and the stereochemically isomeric forms thereof are also useful in treating or
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-4- preventing diseases associated with fungal infections and thus form a further aspect of

the present invention. An interesting group of compounds of formula (II) are
cis-4-[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]-2,4-dihydro-2-(2-hydroxy-3,3-dimethyl-

5  butyl)-3H-1,2,4-triazol-3-one, the pharmaceutically acceptable acid addition salts and the
stereochemically isomeric forms thereof.

The present invention also provides compositions for treating or preventing fungal
infections comprising an antifungally effective amount of a compound of formula (I) or
10  anintermediate of formula (II) and a pharmaceutically acceptable carrier or diluent.

In view of their useful pharmacological properties, the subject compounds may be
formulated into various pharmaceutical forms for administration purposes.
To prepare the pharmaceutical compositions of this invention, an effective amount of a

15  particular compound, in base or-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 form of preparation desired for
administration.These pharmaceutical compositions are desirably in unitary dosage form
suitable, preferably, for administration orally, rectally, percutaneously, or by parenteral

20  injection. For example, in 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 in 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

25  tablets. Because of their ease in 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, to aid solubility for example,
¢.g. cyclodextrins, may be included. Injectable solutions, for example, may be prepared

30  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

35  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
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10  multiples thereof.

Appropriate cyclodextrin derivatives are a-, B-, y-cyclodextrins or ethers and mixed
ethers thereof wherein one or more of the hydroxy groups of the anhydroglucose units of
the cyclodextrin are substituted with Cj_galkyl, particularly methyl, ethyl or'isopropyl;

15  hydroxyCj.galkyl, particularly hydroxyethyl, hydroxypropyl or hydroxy-butyl;
carboxyCj_galkyl, particularly carboxymethyl or carboxyethyl; Ci.galkyl-carbonyl,
particularly acetyl; Cj.galkyloxycarbonylCj.galkyl or carboxyCj-6alkyl-oxyCj_galkyl,
particularly carboxymethoxypropyl or carboxyethoxypropyl; Ci-galkylcarbonyloxyCi-
salkyl, particularly 2-acetyloxypropyl. Especially noteworthy as complexants and/or

20  solubilizers are B-CD, 2,6-dimethyl-8-CD, 2-hydroxyethyl-B-CD, 2-hydroxyethyl-y-CD,
2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-B-CD, and in particular 2-
hydroxypropyl-g-CD.

The term mixed ether denotes cyclodextrin derivatives wherein at least two cyclodextrin
25  hydroxy groups are etherified with different groups such as, for example, hydroxy-
propyl and hydroxyethyl.

Those of skill in treating warm-blooded animals suffering from diseases caused by fungi
and/or bacteria could easily determine the effective amount from the test results given

30  herein. 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.

Experimental part
35  Of some compounds of formula (I), the absolute stereochemical configuration was not

experimentally determined. In those cases the stereochemically isomeric form which was
first isolated is designated as "A" and the second as "B".
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10  the desired fraction was evaporated, yielding 8g (19.0%) of cis-1-[[2-(bromomethyl)-
4-(2 4-difluorophenyl)-1,3-dioxolan-4-ylJmethyl]-1H-1,2.4-triazole; mp. 76.3°C

(interm. 1).

Example 2

‘15 A mixuwre of 2-(3,3-dimethyl-2-oxobutyl)-2,4-dihydro-4-[4-[4-(4-hydroxyphenyl)-1-
piperazinyljphenyl]-3H-1,2,4-triazol-3-one (0.01 mol) and sodium hydride (0.012 mol)
in N,N-dimethylformamide (100ml) was stirred under nitrogen at 70°C. Intermediate (1)
(0.012 mol) was added and the mixture was stirred further overnight. Intermediate (1)
(2g) was added again and the mixture was stirred at 70°C for 6 hours and then at room

20  temperature overnight. The mixture was evaporated, the residue was taken up in
dichloromethane and washed. The organic layer was dried, filtered off and evaporated.
The residue was purified by column chromatography over silica gel (eluent : CHzClp/
hexane/ethyl acetate 50/20/30). The pure fractions were collected and evaporated. The
residue was purified further on a glass filter over silica gel/NH2 (eluent : CHCly). The

25  pure fractions were collected and evaporated. The residue was crystallized from ethyl
acetate, yielding 2.2g (31%) of (+)-cis-4-[4-[4-[4-[[4-(2,4-difluorophenyl)-4-(1H-1,2.4-
triazol- 1-ylmethyl)-1,3-dioxolan-2-ylJmethoxy]phenyl]-1-piperazinyl]phenyl]-2-(3,3-
dimethyl—Z—oxobutyl)-2,_4—dihydro—3ﬂ-1,2,4~triazol—3-one; 197.1°C (interm. 2).

30 Example3
a) A mixture of cis-2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-
dioxolane-4-methanol (0.2mol) in pyridine (400ml) and dichloromethane (250ml) was
stirred at room temperature. A solution of 4-cyanobenzoyl chloride (0.22mol) in
dichloromethane (150ml) was added dropwise. The reaction mixture was stirred for 24

35  hours at room temperature. The reaction mixture was diluted with water. The organic
layer was separated, dried (MgSQy) , filtered and the solvent was evaporated. The
residue was crystallized from methylbenzene. The crystals were filtered off and dried.
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combined and the solvent was evaporated. The residue was crystallized from 4-methyl-
2-pentanone. The crystals were filtered off and dried, yielding 21.4g (25.1%) (-)-cis-[2-
(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)-1,3-dioxolan-4-yl]-methyl 4-

10  cyanobenzoate; mp. 144.0°C; [a]a = -22.64° (¢ = 0.5% in methanol) (interm. 4)

b) A mixture of intermediate (3) (0.049mol) and sodium hydroxide 50% (0.059mol) in
water (300ml) and 1,4-dioxane (300ml) was stirred for 24 hours at room temperature.
The solvent was evaporated. The residue was partitioned between water and
dichloromethane. The organic layer was separated, dried (MgSOy), filtered and the

15  solvent was evaporated. The residue was crystallized from 4-methyl-2-pentanone. The
crystals were filtered off and dried, yielding 10.1g (70%) of (+)-cis-2-(2,4-difluoro-
phenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolane-4-methanol; mp. 123.0°C; [a]]2)0

=+16.58° (¢ = 0.5% in methanol) (interm. 5)
In a similar manner was also prepared :

20  (-)-cis-2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)- 1,3-dioxolane-4-
methanol; mp. 123.2°C; [a]lz)o =-15.97° (¢ =0.5% in methanol) (interm. 6).

¢) A mixture of intermediate (5) (0.02mol) and N,N-diethylethanamine (0.03mol) in
dichloromethane (50ml) was stirred at room temperature. Methanesulfonyl chloride
(0.03mol) was added dropwise and the reaction mixture was stirred overnight at room

25  temperature. The solvent was evaporated. The residue was partitioned between
methylbenzene and water. A precipitate was formed, which was filtered off, dried and
recrystallized from 2,2'-oxybispropane / 4-methyl-2-pentanone. The precipitate was
filtered off and dried (vacuum; 40°C), yielding two fractions. Those fractions were
combined and recrystallized from 2,2'-oxybispropane /4-methyl-2-pentanone. The

30 precipitate was filtered off and dried (vacuum; 40°C), yielding 5.88¢g (78.3%) of (+)-cis-
2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolane-4-methanol
methanesulfonate(ester); [aly = +15.50° (¢ = 0.2% in methanol) (interm. 7).

In a similar manner was also prepared :
(-)-cis-2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)- 1,3-dioxolane-4-
35 methanol methanesulfonate (ester); [a]IZ) = -14.50° (¢ = 0.2% in methanol) (interm. 8).
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silyl)-2-methylpropane (0.063mol) and 1H-imidazole (0.19mol) in N,N-dimethyl-
formamide (300ml) was stirred for 4 hours at S0°C. The reaction mixture was poured
out into water. The resulting precipitate was filtered off and dried, yielding 21g (83%)
of product. A sample (1g) was triturated in 2,2'-oxybispropane, filtered off and dried,
yielding 0.7g of (£)-4-[4-[4-[4-[[(1,1-dimethylethyl)dimethylsilyl]loxy]phenyl]-1-
piperazinyl]phenyl]-2-(2-hydroxy-3,3-dimethylbutyl)-2,4-dihydro-3H-1,2,4-triazol-3-
one; mp. 196.1°C (interm. 9).

b) Intermediate (9) (0.036mol, mixture of enantiomers) was separated in it's enantiomers

- by column chromatography over a Chiracell® OD column (eluent: n-hexanes/2-propanol

65/35). The fraction, corresponding to a first chromatographic peak, was collected and
the solvent was evaporated. The residue was crystallized from acetonitrile. The
precipitate was filtered off and dried (vacuum; 50°C); yielding 1.56g (7.8%) of (-)-4-[4-
[4-[4-[[(1,1-dimethylethyl)dimethylsilyljoxylphenyl]- 1-piperazinyl]phenyl]-2-(2-
hydroxy-3,3—dimemylbutyl)-2,4-dihydro-31-1_-1,2,4wtriazol-3—one (interm. 10). The
fraction, corresponding to a second chromatographic peak, was collected and the solvent
was evaporated. The residue was crystallized from acetonitrile. The precipitate was
filtered off and dried (vacuum; 50°C); yielding 2.28g (11.4%) of (+)-4-[4-[4-[4-[[(1,1-
dimethylethyl)dimethylsilylJoxy]phenyl]- 1-piperazinyl}phenyl]-2-(2-hydroxy-3,3-
dimethylbutyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (interm. 11).

¢) A mixture of intermediate (10) (0.0135mol) in dichloromethane (150ml) was stirred
until complete dissolution. A solution of tetrabutylammonium fluoride in tetrahydrofuran
(0.015mol) was added in one portion and the reaction mixture was stirred for 1 hour at
room temperature. The mixture was diluted with water (150ml) and stirred for 1 hour.
The precipitate was filtered off and recrystallized from 2-methoxyethanol. The product
was filtered off and dried (vacuum; 60°C), yielding 4.7g (79.6%) of (-)-2,4-dihydro-2-
(2-hydroxy-3,3-dimethylbutyl)-4-[4-[4-(4-hydroxyphenyl)-1-piperazinyl]phenyl}-3H-
1,2,4-triazol-3-one; [a]lz)o =-3.14° (c = 0.1% in N,N-dimethylformamide) (interm. 12).

In a similar manner was also prepared :
(+)-2,4-dihydro-2-(2-hydroxy-3 3—d1methy1buty1)-4- [4-[4—(4—hydroxyphenyl) 1-
piperazinyl]phenyl]-3H-1,2,4-triazol-3-one; [a]D = +6.22° (¢ = 0.1% in N,N-dimethyl-

formamide) (interm. 13).
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5  and 1,3-dimethyl-2-imidazolidinone (52.2g) was stirred for 5 hours at 100°C. After

cooling, the reaction mixture was poured into water. The formed precipitation was

filtered off and dissolved in dichloromethane. This solution was dried, filtered and

evaporated. The residue was purified by column chromatography (silica gel ; CHaClp /

CH30H 98:2). The eluent of the desired fraction was evaporated and the residue was

10  crystallized from 4-methyl-2-pentanone. The product was filtered off and dried, yielding
5.5g (51.3%) of cis-4-[4-[4-][4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-yl-
methyl)-1,3-dioxolan-4-yl]-methoxy]phenyl]-1-piperazinyl]lphenyl]-2-(3,3-dimethyl-2-
~ oxobutyl)-2,4-dihydro-3H-1,2,4-triazol-3-one.; mp. 176.2°C (interm. 14).

15 Example 6
To a mixture of intermediate (14) (4.5g), 1,4-dioxane (40ml) and methanol (3ml)

was added dropwise a solution of sodium tetrahydroborate (0.3g) in some water.
After stii'n'ng overnight, the reaction mixture was poured into water and acidified
- with acetic acid to + pH 5. The precipitate was filtered off , washed with water,

20  dried and purified by column chromatography (silica gel ; CH2Clp / CH30H
98:2). The eluent of the desired fraction was evaporated and the residue was
crystallized from 2-propanol, yielding 2.2 g (48.7%) of cis-4-[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]-2,4-dihydro-2-(2-hydroxy-3,3-dimethylbutyl)-

25 3H-1,2,4-wriazol-3-one; mp. 196.4°C (interm. 15)

Example 7
Sodium hydride (0.00675mol) was added portionwise to a mixture of intermediate (12)
(0.00595mol) in N,N-dimethylformamide (50ml), stirred at room temperature.- The
30 mixture was stirred for 90 minutes at room temperature. Intermediate (7) (0.0054mol)
was added and the reaction mixture was stirred for 4 hours at 60°C. The mixture was
cooled and the solvent was evaporated. The residue was partitioned between dichloro-
methane and water. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue was purified by column chromatography over an aminopropyl
35  column (eluent: CH2Clp/CH3OH 96/4). The pure fractions were collected and the sol-
vent was evaporated. The residue was crystallized from 4-methyl-2-pentanone. The

precipitate was filtered off and dried (vacuum; 50°C), yielding 1.67g (43.1%) of
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5
Table 1
k Ny
i SO OO O fymenpon
SN
CH; EH3CH3
Int. | Ex. R Rl R2 |Physical data
No. No.
15 6 H F F | mp. 196.4°C/cis
16 6 H Cl Cl |mp. 187.1°C/cis
17 6 H a H |mp.201.5°C/cis
18 6 H F H |mp.213.2°C/cis
19 6 H F H |mp.211.1°C/ trans
20| 7 | H| F | F |mp1919°C/ (a2 =+12.0% (c =
0.5% in dichloromethane) /
(+)-[cis(+)(B)]
21 | 7 | H | 'F | F |mp.2132°C/ [0} =-7.80°
(c = 0.5% in dichloromethane)
(-)-[cis(-)(B)]
2| 7 | H| F | F |mp2125C/ [ =+838
(c = 0.5% in dichloromethane)
(+)-[cis(+)(A)] )
22 | 7 | H | F | F |mp185.6C/[o]2 =-508°
(¢ = 0.5% in N,N-dimethylformamide)
()-[cis(-)(A)]
10

Example 8
A mixture of intermediate (2) (0.0025 mol) in dichloromethane (100ml) and methanol
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Example 9

10 A mixwre of 2,4-dihydro-2-(2-hydroxy-3,3-dimethylbutyl)-4-[4-[4-(4-hydroxyphenyl)-
1-piperazinyl]phenyl]-3H-1,2,4-triazol-3-one (0.0035 mol), cis-[5-(2,4-difluoro-
phenyDtetrahydro-5-(1H-1,2,4-triazol- 1-ylmethyl)-3-furanmethanol 4-methylbenzene-
sulfonate (the preparation of which is described in European Patent Application
0,539,938) (0.0033 mol) and sodium hydroxide (0.01 mol) in N,N-dimethylformamide

15  (50ml) was stirred under nitrogen at. 50°C for 4 hours and the mixture was stirred further
under nitrogen at 60°C for 2 hours. The mixture was cooled and water was added. The
product was crystallized out, filtered off and dried. The residue was purified on a glass
filter over silica gel (eluent : CH2Clo/ CH30H 99/1). The pure fractions were collected
and evaporated. The residue was recrystallized from dioxane/2,2'-oxybispropane,

20 yielding 1.7g (72%) of (+)-cis-4-[4-[4-[4-[[5-(2,4-difluorophenyl)tetrahydro-5-(1H-
1,2,4-tnlazol—1-ylmethyl)-3-furanyl]methoxy]phenyl]—l-piperazinyl]pﬁenyl] -2,4-di-
hydro-2-(2-hydroxy-3,3-dimethylbutyl)-3H-1,2,4-triazol-3-one; mp. 210.8°C (interm.
25).

25  Example 10
Chloroacetyl chloride (0.02 mol) was added to a stirring mixture of intermediate (15)

(0.0082 mol) in dichloromethane (100ml). Pyridine (0.037 mol) was added dropwise
and the mixture was stirred for 2 hours. Hydrochloric acid 1N (50ml) was added, the
mixture was stirred for 2 hours and separated. The organic layer was washed with a

30 sodium hydrogen carbonate-solution, dried, filtered off and evaporated. The residue was
crystallized and triturated in 4-methyl-2-pentanone/2,2'-oxybispropane, yielding 6.3g
(96.8%) of product. A sample (1g) was recrystallized from 4-methyl-2-pentanone,
yielding 0.6g of (+)-cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-
ylmethyl)-1,3-dioxolan-4-ylmethoxy]phenyl]- 1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-

35  1H-1,2,4-triazol-1-ylJmethyl]-2,2-dimethylpropyl chloroacetate (interm. 26).

Example 11
A mixture of (£)-2,4-dihydro-4-(2-hydroxy-3,3-dimethylbutyl)-2-[4-[4-(4-hydroxy-



()-cis-4-[4-[4-[4-[[2-(2,4-difTuorophenyl )-2-(1H1, 2, 4-t | -1-yl net hyl) -
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acetate/n- 0/20). The pure fractions were collected and evapora
The residue was recrystallized from 4-methyl-2-pentanone, yielding 1.1g (22%) of
(¥)-cis-2-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2 4-triazol-1-ylmethyl)-1,3-
10  dioxolan-4-ylJmethoxylphenyl]-1-piperazinyl]phenyl]-2,4-dihydro-4-(2-hydroxy-3,3-
dimethyl-butyl)-3H-1,2.4-triazol-3-one; mp. 201.2°C (interm. 27).

Example 12
A mixture of (i)—_cg-1-[4-[4-[4-[[2-(2,4-diﬂuorophenyl)-2-( 1H-1,2,4-triazol-1-yl-

15 mcthyl)—1,3-dioxolan—4~yl]methoxy]phenyl]-1-piperazinyl]phenyl]—B-(3,3-dimcthyl-2—
oxobutyl)-1,3-dihydro-2H-imidazol-2-one (0.0036 mol) in methanol (50ml) and
dichloromethane (50ml) was stirred. Sodium borohydride (0.01 mol) was added and the
mixture was stirred at room temperature for 1 hour. Water (100ml) was added and the
mixture was stirred for 1 hour. The mixture was separated and the aqueous layer was

20  extracted with dichloromethane. The organic layer was dried, filtered off and
evaporated. The residue was purified on a glass filter over silica gel (eluent : CH2Cly/
CH30H 99/1). The pure fractions were collected and evaporated. The residue was re-
crystallized from 4-methyl-2-pentanone, yielding 1.9g (73%) of (+)-cis-1-[4-[4-[4-[[2-
(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)-1,3-dioxolan-4-ylJmethoxy]-

25  phenyl]-1-piperazinyl]phenyl]-3-(2-hydroxy-3,3-dimethylbutyl)-2-imidazolidinone; mp.
196.8°C (interm. 29).
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Table 2
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conmpounds of for tec &Peslo be prepared by O al kyl
formula (1V) Wlt reagent of formula (V),
reactive | eavi ng haI o, or agsul fonyl oxy group.

may be perfornmed by stlrrlng t he

Interm.| Ex. | A-B Physical data
No. | No.
27 11 | -N=CH- mp. 201.2°C
28 11 | -(C=0)-C(CH3)2- | mp. 141.8°C
29 12 | -CH-CH3- mp. 196.8°C
30 11 | -CH=N mp. 147.6°C / (+)-[(B-cis), B] / [oz]%o
= +1.20° (c = 0.5% in methanol) /

B. Preparation of the final compounds

Example 13
5 A mixture of intermediate (15) (0.0014 mol), diphenyl chlorophosphate (0.003 mol) and

N.N-dimethyl-4-pyridinamine (1g) in dichloromethane (30ml) was stirred at room
temperature for 2 hours. The mixture was purified on a glass filter over silica gel (eluent:
CH,Clp / CH30H 98/2). The pure fractions were collected and evaporated. The residue
was recrystallized from 4-methyl-2-pentanone/2,2'-oxybispropane, yielding 1.1g (83%)
10 ()-cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2 4-triazol-1-ylmethy])-1,3-
dioxolan-4-yllmethoxy]phenyl}-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yljmethyl]-2,2-dimethylpropyl diphenyl phosphate; mp. 170.8°C (comp. 1).

Example 14
15 A mixture of compound (1) (0.0029 mol) and a dispersion of sodium hydroxide 50%

solution (5g) in 1,4-dioxane (50ml) was stirred at room temperature for 6 hours. Water
(200ml) was added, the mixture was filtered over dicalite and the filtrate was acidified
with hydrochloric acid till pH = 2-3. The mixture was extracted three times with
dichloromethane. The combined organic layers were dried, filtered off and evaporated.

20  The residue was dissolved in a saturated sodium hydrogen carbonate solution (100ml),

- washed with 2,2'-oxybispropane and extracted twice with dichloromethane (500ml) and

methanol (100ml). The combined organic layers were dried, filtered off and evaporated.
The residue was crystallized from 2-propanol and a little water, yielding 1.2g (46%) of
(+)-cis-1-[[4-[4-[4-[4-[[2-(2 4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-

25  dioxolan-4-ylimethoxylphenyl]-1-piperazinyllphenyl]-4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yllmethyl]-2,2-dimethylpropyl phenyl sodium phosphate; mp. 167.0°C
(comp. 2).

Example 15
30 A mixture of compound (1) (0.0038 mol) and sodium hydroxide 50% solution (5 g)in



-7- reactants in reactlon- %rt solvent, optionally in adm xture with a

sui tabl e base t@hliﬁ %9 that is formed during the reaction. In
t he conpounds an menti oned hereinafter the substituents are
as defined above, i se indicated. [err]

I -20-

1,4-dioxane (100ml) was stirred at room temperature overnight. Water (600ml) was
added, the mixture was filtered over dicalite and the filtrate was acidified with
hydrochloric acid. The precipitate was filtered off (*) and the filtrate was extracted with
dichloromethane. The mixture was evaporated. The residue, the precipitate (*) and
5  sodium hydroxide 50% (5g) were stirred at 60°C for 24 hours. Sodium hydroxide 50%
| (3g) was added again and the mixture was stirred at 60°C for 48 hours. The mixture was
cooled, acidified with hydrochloric acid 1N till pH=4 and extracted with
dichloromethane. The combined organic layers were dried, filtered off and evaporated.
The residue was boiled up in methanol (70ml), filtered off and methanol/ammonia (20ml)
10 was added to the filtrate. The mixture was boiled up in 2-propanol (20m1) and cooled.
The mixture was filtered off, the precipitate was dissolved in water (200ml) and washed
twice with ethyl acetate. The aqueous layer was acidified with hydrochloric acid 1N and
extracted three times with dichloromethane. The combined organic layers were dried,
filtered off and evaporated. The residue was dissolved in methanol (70m1) and
15 methanol/ammonia (10ml) was added. The precipitate was filtered off and dried,
yielding 1.6g (51%) of (+)-ammonium cis-1-[[4-[4-[4-[4-[[2~(2,4-difluorophenyl)-2-
(1H-1,2,4-triazol- 1-ylmethyl)-1,3-dioxolan-4-yl]Jmethoxy]phenyl]-1-piperazinyl]-
phenyl]-4,5-dihydro-5-oxo-1H-1,2,4-triazol-1-yllmethyl] -2,2-dimethylpropyl

0 phosphate; mp. 189.6°C (comp. 3).
2

Example 16

Sodium hydroxide 50% (1.4 mol) was added to a suspension of (+)-cis-1-[[4-[4-[4-[4-
[[2-(2,4-difluorophenyl)-2-(1H-1,2 4-triazol-1-ylmethyl)-1,3-dioxolan-4-
yllmethoxy]phenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo0-1H-1,2,4-triazol-1-

25  yllmethyl]-2,2-dimethylpropyl diphenyl phosphate (0.07 mol) in 1,4-dioxane (1400
ml) under N2 flow. . The resulting suspension was heated to 60 °C. The reaction
solution was stirred for 92 hours at 60 °C. The mixture was allowed to cool to 25 °C.
The mixture was poured out into distilled water (5.25 liter) and this mixture was stirred
vigorously for 1 hour. The mixture was filtered. The filtrate was acidified (pH =2.7)

30  with hydrochloric acid and rccipita’tion' resulted. The aqueous layer was extracted with
CHCla (1 x 2 liter; 1 x 1.5 liter). The combined extracts were dried (Na2SQs), filtered
and the solvent was evaporated. The residue (71.02 g; 124.7% yield) was stirred in
2-propanol (1050 ml), heated to reflux temperature, stirred and refluxed for 5 min,
cooled on an ice bath while stirring vigorously, cooled to 20 °C and stirring was

35 continued overnight. The precipitate was filtered off, washed with 2-propanol (1 x 35
ml), diisopropylether (2 x 35 ml) and dried (vacuum; 50 °C), yielding 48.10 g of (£)-cis-
4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1 -ylmethyl)-1,3-dioxolan-4-
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Example 17
5 1-Deoxy-1-(methylamino)-D-glucitol (0.02 mol) was added to a mixture of compound

(17) (0.005 mol) in water (70 ml) and the mixture was stirred until complete dissolution
(30 min). The solvent was evaporated. Toluene was added and azeotroped on the rotary
evaporator. Ethanol (250 ml) was added and the mixture was stirred vigorously. The
mixture was cooled on an ice bath and stirred for 1 hour and precipitation resulted. The
10  mixture was allowed to warm to room temperature (20 °C). The mixture was stirred for
18 hours at room temperature and the resulting precipitate was filtered off, washed with
ethanol, with diisopropylether (2 x 10 ml) and dried (vacuum; 50 °C), yielding: 6.14 g
(1). The filtrate was evaporated. The residue was dried (vacuum; 50 °C), yielding: 1.98
g (2). Fraction (1) was ground, stirred vigorously for 5 hours in ethanol (200 ml) and
15  the resulting precipitate was filtered off, washed with ethanol (4 x 5 ml) and dried
(vacuum; 45-50 °C; 64 hours), yielding: 4.98 g ()-cis-4-[4-[4-[4-[[2-(2,4-
difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yl]Jmethoxy]phenyl]-1-
piperazinyl]phenyl}-2-[3,3-dimethyl-2-(phosphonooxy)butyl]-2,4-dihydro-3H-1,2 4-
triazol-3-one 1-deoxy-1-(methylamine)-D-glucitol (1:2).monohydrate (comp. 18)

Example 18
A mixture of intermediate (26) (0.0025 mol) and pyrrolidine (0.014 mol) in N,N-

dimethylformamide (50ml) was stirred at room temperature for 4 hours. Water was
added and the mixture was stirred. The precipitate was filtered off, washed with water
25  and purified on a glass filter over silica gel (eluent 1: CH2Clo/CH30H 98/2 and eluent 2:
CH;Clp/CH30H 95/5). The suitable fractions were collected and evaporated. The
residue was dissolved in dichloromethane (100ml) and stirred with hydrochloric acid
0.4N (50ml). The mixture was separated and the aqueous layer was extracted four times

20

with dichloromethane. The combined organic layers were dried, filtered off and
30  evaporated. The oily residue was dissolved in dichloromethane, washed with a sodium
hydrogen carbonate solution, dried, filtered off and evaporated. The residue was
crystallized from 4-methyl-2-pentanone, yielding 1.1g (53%) of ()-cis-1-[[4-[4-[4-[4-
[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)-1,3-dioxolan-4-ylmethoxy]-
phenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-1H-1,2,4-triazol-1-ylJmethyl]-2,2-di-
35  methylpropyl 1-pyrrolidineacetate; mp. 156.7°C (comp. 28).
Example 19

A mixture of intermediate (16) (0.0066 mol), 4-methyl-1-piperazineacetic acid
dihydrochloride (0.013 mol), 1,3-dicyclohexylcarbodiimide (0.026 mol) and N,N-
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dimethyl-tl—pyridinamine (0.026 mol) in dichloromethane (100ml) was stirred at room
temperature for 4 hours. Hydrochloric acid 1N (200ml) was added and the mixture was
stirred for 1 hour. The precipitate was filtered off, water (600ml) was added and the
mixture was separated (*). The aqueous layer was washed with dichloromethane
(100ml) and separated. The aqueous layer was neutralized with pyridine and extracted
five times with dichloromethane. The combined organic layers were dried, filtered off
and evaporated, yielding 4.5g of fraction 1. (*) The organic layer was washed with
hydrochloric acid 1N (100ml) and separated. The aqueous layer was neutralized with
pyridine and extracted twice with dichloromethane. The combined organic layers were
dried, filtered off and evaporated, yielding 2g of fraction 2. Fractions 1 and 2 were put
together and recrystallized from (acetonitrile 2% water)/ 2,2’ oxybispropane, yielding
3.8g (61%) of ()-cis-1-[[4-[4-[4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-1,2,4-triazol-1-
ylmethyl)-1,3-dioxolan-4-ylJmethoxy]phenyl]-1-piperazinyl]phenyl}-4,5-dihydro-5-oxo-
1H-1,2,4-triazol- 1-yi]methyl]-2,2—dimethy1propyl 4-methyl-1-piperazineacetate .
monohydrochloride . hemihydrate; mp. 156.0°C (comp. 32).

Example 20

A mixture of compound (17) (0.0034 mol) in a solution of hydrochloric acid in
2-propanol (10ml) and dichloromethane (60ml) was stirred and refluxed for 30 minutes.
The mixture was evaporated. The residue was dissolved in water and filtered off. The
filtrate was neutralized with a sodium hydrogen carbonate solution and extracted with
dichloromethane. The organic layer was dried, filtered off and evaporated. The residue
was dissolved in hydrochloric acid 0.5N (50ml) and washed three times with ethyl
acetate (100ml). The aqueous layer was neutralized with pyridine and extracted three
times with dichloromethane. The combined organic layers were dried, filtered off and
evaporated. The residue was crystallized from acetonitrile and a little N.N-dimethyl-
formamide, yielding 1.3g (46%) of (1)-cis-1-[[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]-4,5-dihydro-5-oxo-1H-1,2,4-triazol-1-yl]methyl]-2,2-dimethylpropyl B-alanine
monohydrochloride; mp. 217.9°C (comp. 36).

Example 21

A mixture of (+)-cis-N-[1-[3-[1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-
triazol- 1-ylmethyl)-1,3-dioxolan-4-ylJmethoxylphenyl}- 1-piperazinyl]phenyl]-4,5-
dihydro-5-oxo-1H-1,2 4-triazol-1-yl]methyl]-2,2-dimethylpropoxy]-3-oxopropyl]-1,4-
dihydro-4-pyridinylidene]-N-methylmethanaminium chloride monoehydrate (0.0024 mol)
and pyrrolidine (0.01 mol) in N,N-dimethylformamide (50ml) was stirred at room



fol | ows. Corrpounds of formula (T- (I'-a) wherein R3 and/or R4 are (Jerr]alkyl,
phenyl or hal oph SB@nREpwaéHf ormed into conmpounds of formula (I- )
wherein R[err] an hydrogen usi ng art-kno ey
pr ocedur es, h sodi um hydroxi de in ap appr

r

sol vent, e.qg. water o} ne. The €3mpounds of fo
I nt erconverted into ac ot her as foll ows.
REPL ACENVENT tgm@gqimre our The mixture was poured into water and extracted three tigies

Conpounds of with dia:ukmﬁémme \ﬂ'reroammﬁdarrgdm@msié@ iwekd ®hshbd i@ Wt @ged may be

transfor med ltereq\ off %@ pva n’&qu({n ?ﬂmw}iger \%s &séo vela)lh hV\é}ocﬁonc 5,[18 r5]N and/or

Rlerr] are err
500ml) and washed three times with ethyl acetate (100ml). The aqueous layer was

5  neutralized with pyridine and extracted three times with dichloromethane. The combined
organic layers were dried, filtered off and evaporated. The residue was crystallized from
4-methyl-2-pentanone and water (0.5ml). The residue was purified on a glass filter over
silica gel (eluent : CH2Clp/CH30H 96/4). The suitable fractions were collected and
evaporated. The residue was dissolved in hydrochloric acid IN (50ml), neutralized with

10 pyridine and extracted five times with dichloromethane. The combined organic layers
were dried, filtered off and evaporated. The residue was crystallized from 4-methyl-2-
pentanone and water (5 drops), yielding 1.1g (51%) of (+)-cis-1-[[4-[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]-4,5-dihydro-5-oxo-1H-1,2,4-triazol-1-yl]Jmethyl]-2,2-dimethyl-

15  propyl l-pyrrolidinepropanoate . monohydrochloride . monohydrate; mp. 154.4°C

. (comp. 37)
Table 3
N—\
' 8]
[
N Ya Ty S S
_C OR*
~
CH; ‘CH3CH3
20

Co. Ex. | R Rl R2 R3 R4 | Physical data

No. No.
1 13 H F F CeHs | CgHs | mp. 170.8°C
2 14 H F F H CsHs | mp. 167.0°C / Nat+
3 15 H F F H H |mp. 189.6°C/NH4*
4 13 H Cl Cl CeHs | CgHs | mp. 167.1°C
5 15 H Cl Cl H H | mp. 188.2°C/NH4+
6 13 H Cl H CsHs | CgHs | mp. 174.2°C
7 15 H cl H H H |mp. 195.5°C / NH*
8 13 H F H CeHs | CgHs [ mp. 184.6°C
9 15 H F H H H [ mp. 159.8°C / NH4*
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mp. 147.6°C
[oc]Iz)O =+1.20° (c =

0.5% in methanol)
(+)-[(B-cis), B]

mp. 200.7°C / NH4+
[a]ZDO =-15.8°

(¢ =0.1% in DMF)
(+)-[(B-cis), B]

mp. 76.6°C

[a]ZDO =-15.89° (c =

0.1% in methanol)
(-)-[(A-cis), B]
mp. 76.7°C

[a]lz)o =13.62°

(¢ = 0.1% in methanol)
(-)-[(B-cis), A]

mp 145 7°C

[a]D =-3.52°

(¢ =0.1% in methanol)
(-)-[(A-cis), A]

cis _
mp. 201.3°C/ NH4t+
cis

mp. 156.2°C

cis 1/2H0

mp. 117.6°C

cis .2 CH3-NH-CHj-
(C-OH)4-CH2-OH
mp. 184.7°C / cis
C(CH2-OH)3NH3

mp. 251.7°C /.2 Na+
cis. 7/2 H,0
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21 15 H F F H H |{mp.202.7°C/NHy*/
[a]%o =51.72°(c =
0.5% in DMF) /
()[(B-cis),A]
22 15 H F F H H |[(A-cis),A]
2B |16 | B | F | F|H|H |mi7ec/ 2=
+10.93° (¢ =0.5% in
DMEF)
24 16 H F F H H | [(B-cis),A]l. HO
25 16 H F F H H | NH4*/[(A-cis),B]
26 16 H F F H H |mp. 167.8°C/ [a]]2)0=

+12.59° (c =1% in

DME)
27 | 15 | B | F | F|H|H|@X=370°Cc-=
| 0.5% in methanol)
Table 4
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CH; CHs
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No. | No. \R 6

2| 18| H| F | F| CH _ :j mp. 156.7°C
/N

29118|H| F|F| CH —N  N—-CH; |mp.155.3°C

30|18|H| F|F| ol s 166.3°C
\CECH3
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Co.|Bx. | R | Rt | R2| AK R Physical data
No. | No. N
R6
31|18|H| F| F| CH2 |— N N—(CHy),~OH | mp. 171.7°C
N 2HCLH,0
2|19 || alal cm | —N N |mp1560°C
| s 2HCL1/2H20
33| 19| H| F | F |CHpCHy| —N ‘Necm, |mp.213.7°C
—/ HCl
4|19 | H| F| F| CH N N-cm, |mp.2015°C
\O—’ HCl
35|19 | H| F | F |CHpCH| _ W g?cHa -
CHs
36| 20| H| F | F |CHxCHy NH, mp. 217.9°C
| HCI
37|21 | H| F | F |CHy-CHp — :j mp. 154.4°C
HCL.H20O
8|20 | H| F | F | CH NH mp. 219.5°C
HCI
39121 H F F |CHy-CHz _“N/_\N_(CHz)z‘OH mp. 208.5°C
2HCI

C. Physicochemical example

Example 22
Solubility

An excess of compound was added to 5 ml of solvent (the type of solvent is specified in
the table). The mixture was shaken during 1 hour at room temperature. The precipitate
was filtered off. The pH of the remaining solvent was measured and is shown in the

table. The concentration of the compound was measured via UV-spectroscopy and is

shown in the column “Solubility”.

Co. No. Solvent pH Solubility (mg/m])
2 water 7.01 >6
3 water 6.95 31.93
water 6.80 0.35




-9- The mterM(Xl) may al so be prepared by N-alcylating

an int er medi at ep@fgf mﬁ XIl) follow ng art-known N-al kyl ation
procedures wt h aqedagent of formula (X IIf) S
an appropriate I #@Fﬁgﬁ halo. [err] mﬁm
ts}];a;eochem' cally of t he epounds and Pat es pf
Co. No. Solvent pH | Solubility (mg/ml)

9 water 6.65 2.65

29 0.1 NHCl 1.62 4.89

30 0.1 N HCl1 1.65 5.22

33 0.1 NHCl1 1.65 >6

34 0.1 N HCl1 1.75 >6

36 0.1 NHCl 1.25 >6

37 0.1 NHCl - 1.26 >6

38 - 0.1 NHCl . 1.59 >6

31 0.1 N HCl1 1.53 >6

D. Pharmacological examples
Example 23

5 Mouse triple mycosis model
' The test compounds were evaluated for their activity in a mouse model of fungal

infection in which three mycoses - vaginal candidosis, cutaneous trichophytosis and
disseminated aspergillosis - were established simultaneously. The mice, in groups of
10, were pretreated with subcutaneous injections of oestradiol valerate (500ug) then

10  inoculated on day O with the following : 100 000 colony forming units (CFU)/g of
Aspergillus fumigatus B19119 intravenously, a suspension containing 108 Candida
albicans cells intravaginally and a aqueous suspension of Trichophyton quinckeanum on
lightly scarified dorsal skin. Treatment with the test compounds (orally or intravenously)
was begun on the day of infection and continued for 5 days. All animals that died

15 sponfaneously and those that survived and were sacrificed on day 6, were sampled for
the numbers of Aspergillus fumigatus CFU/g in kidney and spleen, for skin lesion
scores (0 = no visible lesion; 1 = a few point lesions; 2 = moderate lesions; 3 = severe
lesions) and for Candida albicans CFU from a vaginal swab.

20  Mouse disseminated C model
Mice in groups of 10 were infected intravenously with 8 x 105 CFU of Candida albicans.
Treatment was begun on the day of infection and repeated daily for 9 days. Candida
albicans CFU/g kidney were measured for all mice that died spontaneously or were
killed on day 10.

25
The table indicates the lowest concentrations of the shown compounds that achieved a
reduction in mean Candida counts of 1 log (i.e. a 10-fold reduction) or more, either in



I nvention may be obtained by tTheé application of art-known procedures
Di ast er eoi SONEr STHPShed) BaSIRLRE. Slagd by physical separati cmmtmg?

sel ective crystal I " romat ogr aphi ¢ techni qudgs, e ﬂEPLAIC%B'
chr omat ogr aphy. E !’!ﬂ 'HI be separated from each other—bhy—the

selective crystall ir diastergoneric salts with optically
active acids. Alternatively, enantionmers may be separated by

chr omat ogr ap thectripleahyriosis axodekonthe disseminated 6@#49%11@609%5"&? ﬂ’@éPI’VGS‘pur e :
stereochem C%ﬁ&nhﬁi&ﬁ%ﬁr&&ﬁ%m@ﬁys@ %Br&ebeﬁﬁf II(’)QHﬂfechEHnEéU% cor respondi ng

U']

pure stereochem ca isoneric faorns of the ap ro » starting materials,
provi ded thalde’("%ol?iﬁ’&b‘ﬁ Ompoaentaf ths gyod T E‘& AR P BYRYOUS)- i f a
specific stereoisoner is desired, said conpound w I | be synthesized by

st er eospec[T1 ¢ netnods o], prepatatlon, JTNese net hods WII advant a \
enpl oy enahtignerically °§'{ Byt ials. Sterdo %feyg'?ag%(ire ic
forns of tpe conpounds of fornula (I) are obviously i rtenc@ahddumeidncl yded

el o ) ], DTGB e | ki E56
reduced by 1 log or more reducedto <1 reduced by 1 log or more
CN| IVroute oral route IV route oral route - IV route
34 2.5 2.5 - 2.5 2.5 5
3 2.5 2.5 2.5 2.5 10
17 <25 NT <25 NT NT
5
Example 24
D ination of fun tibili

-A panel of Candida isolates plus single isolates of the dermatophytes Microsporum
canis, Trichophyton rubrum and T. mentagrophytes; Aspergillus fumigates, and

10  Cryptococcus neoformans were used to evaluate the activity of the test compounds in
vitro. Inocula were prepared as broth cultures (yeasts) or as suspensions of fungal
material made from agar slope cultures (moulds). The test compounds were pipetted
from DMSO stock solution into water to provide a series of 10-fold dilutions. The
fungal inocula were suspended in the growth medium CYG (F.C. Odds, Journal of

15  Clinical Microbiology, 29, (2735-2740, 1991) at approximately 50000 colony-forming
units (CFU) per ml and added to the aqueous test drugs.
The cultures were set up in the 96 wells of plastic microdilution plates and they were
incubated for 2 days at 37°C (Candida spp.) or for 5 days at 30°C (other fungi). Growth
in the microcultures was measured by its optical density (OD) measured at a wavelength

20  of 405 nm. The OD for cultures with test compounds was calculated as a percentage of
the control, drug-free OD. Inhibition of growth to 35% of control or less was recorded
as significant inhibition.

Minimal inhibitory concentration (MICs) of intermediates 15, 16, 17, 18, 24 range from
25  <0.01toabout 10 uM Candida glabrata, Candida krusei, Candida parapsilosis, non-

azole-resistent Candida albicans, Candida kefyr, Microsporum canis, Trichophyton

rubrum, Trichophyton mentagrophytes, Cryptococcus neoformans, Aspergillus

Sfumigatus.



salts and the stepg hem.é“élwlv i soneric forns thereof are useful agents for
conbating fungi an Been Replavejvo. Mbr eover the conp la (1)
are soluble in aqu Il | g whi ch makes then suit abl S\SHEETHASZB‘EQNO s

adni ni stration. Sall re found to be active a REPLACER
variety of fungi, such as Candida al bi cas®®; Aspergill usfum gat us,
Crypt ococcus_n of or nans, Cocci dioides immtis, Histoplasnma capsul atum

Bl ast onyces g 2li8¥ar ot hri x 'schenkii, Fonsecaea sp., M crosporum.

ca 3' s, Par aC‘Q&ﬂi\ﬂllﬂ)gréﬁSntfr; r(r)snn) la§ use]irth@hgmiwm 6%&3?6&&@% b ugmﬁ@frfdldim i
and agai nst act ch_as r exa ot rix i di qsa
St aphyl ococc ong 8?',1 t%ee%q 94‘1\{1?:({5&3& %E’ such as

Strept ococcusomyngfmmsthereoﬂ'he i nternedi ates of formul a (I 1), the
pharmaceutically acceptable acid addition salts thereof and the
st er eochém cExdmyple 25 nORAL. PROPS t hereof are al so useful in treating or

500 Grams of the A I was dissolved in 0.5 1 of a sodium hydroxide solution and 1.5 1
of the polyethylene glycol at 60~80°C. After cooling to 30~40°C there were added 351 of
polyethylene glycol and the mixture was stirred well. Then there was added a solution of
1750 grams of sodium saccharin in 2.5 1 of purified water and while stirring there were

10 added 2.51 of cocoa flavor and polyethylene glycol g.s. to a volume of 50 1, providing
an oral drop solution comprising 10 mg/ml of A.L. The resulting solution was filled into
suitable containers.

Example 26 : CAPSULES
20 Grams of the A.L, 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose,

15 0.8 grams colloidal silicon dioxide, and 1.2 grams 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 27 : FIL M-COATED TABLETS
Preparation.of tablet.core
20 A mixture of 100 grams of the AL, 570 grams lactose and 200 grams starch was mixed

~well and thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10
grams polyvinylpyrrolidone in about 200 ml of water. The wet powder mixture was
sieved, dried and sieved again. Then there was added 100 grams microcrystalline
cellulose and 15 grams hydrogenated vegetable oil. The whole was mixed well and

25  compressed into tablets, giving 10.000 tablets, each containing 10 mg of the active
ingredient.
Coating _
To a solution of 10 grams methyl cellulose in 75 ml of denaturated ethanol there was
added a solution of 5 grams of ethyl cellulose in 150 m1 of dichloromethane. Then there
30  were added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 Grams 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 grams of magnesium
octadecanoate, 5 grams of polyvinylpyrrolidone and 30 ml of concentrated colour
suspension and the whole was homogenated. The tablet cores were coated with the thus
35  obtained mixture in a coating apparatus.
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[4 [[2-(2, 4-difl uorophenyl) - ZRQ’L'*CED
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yl ] - met hoxy] -phenyl ] 1- p| pera2| nyl ] phenyl ] -2, 4-di hydr o- 2- (2- hydr oxy- 3, 3-di m
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present [ nventlon a ES conposi

reven
fungal -i nf ect mcstbgutdb-‘hb@ hﬂﬂﬁgg wterfor Hlﬂ@ﬁg@IAfFf@W]mﬁtP\?bOl&%&ﬁltheé? warecaddgb
of formula (I yh¥ stirring 0.05 grams propylene glycol and 4 grams of the A.L. The solution was

5  cooled to room temperature and supplemented with water for injection g.s. ad 1 1, giving
' a solution comprising 4 mg/ml of A.L. The solution was sterilized by filtration and filled
in sterile containers.

Example 29 : SUPPOSITORIES

3 Grams A L was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in
10 25 ml polyethylene glycol 400. 12 Grams surfactant (SPAN®) and triglycerides

(Witepsol 555 ®) g.s. ad 300 grams 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




an i nternmedi atim‘__f_(;ur—lﬂ\ﬁt:ln‘—ez-—("Jr1')r ‘and a pharnaceutically acceptable carrier
or diluent. seful pharnacol ogi cal pr t he
subj ect conpou M‘E mm‘“tt ed into various pharr’r] Jdetls SuesT HAS k%

adm nistratio Ses. MTos prepare the :fhar maceut i cal ACKI oF this

I nvention, an e_ffectlve anbunt of a part3leul ar conpound, in base

addition saly .form as the active ingredient is conbined in intinmate

adm xture MY phar maceutical |y acceptable carrier, whi G‘iiis&&étlHaeBeeHRyplaced
take a wide_variety of forms depending on the formof prep

for adm ni stration. These pharnmaceuti cal conpositions are dgmﬂHmuU lm
unitary dosage form suitable, preferably, for adm nistrati )

rectal ly, péré@@&!@@b@@bﬁ/ﬁomula@ parenteral injection. For exanple, in
preparing the conpositions in oral dogage for zIany of the usual

phar maceuti cal C y such as for exanple, water, glycols,
oi l's, al cohgl_g-a hi{ﬁj@ HJ—CR!HQ Rfyeparations such as
suspensi ns, syr elNxifs sol* ons or solid carriers such as

starches, sugars, “kaol i n, lubri cant i nders, disintegrating agents and
the like in the case of pomders pllls capsules and
a pharmaceutically acceptable acid or base addition salt thereof or a stereochemically

isomeric form thereof, wherein
A and B taken together form a bivalent radical of formula :

10 -N=CH- (a),
-CH=N- (b),
-CH-CH»- ©),
-CH=CH- (d),
C=0)-CHy (@),

15 -CH2-C(=0)- (f),

wherein one hydrogen atom in the radicals (a) and (b) may be replaced with a Cy-g-alkyl-
radical and up to two hydrogen atoms in radical (c), (d), (¢) or (f) may be replaced by a

Cj-s-alkyl-radical;
20 D is a radical of formula
Ny N N
kN’ O AN’ O kNl
RZ ]/ ..... R2 \|/~ e R2
O ] 0 » 0 ’
R! R! Rl
@y @, - ®
L is a radical of formula
0 (0] 5
( 0 a
—P—OR3 —C—Ak—N .
| ’ Ngé ’
OR*
25 (@ L)

Alk is a Cj4alkanediyl radical;



phar maceut i cal sly enpl oyed. For parenteral Jaced
conpositions, the taral er aI |y conprise sterile vva'ﬂ%!erhe ep

| arge part, though ot her i ngred| ents, to3ard solubility for

cycl odextrin may be incl uded. InJectabIe sol utions, for e

prepared in Bdh!s % he carrier conprises saline solution, gl ucose soI uti on
or a m xtur eRZ){sy@a}d goaﬂﬂogl ucose solution. Injectabl e suspensions may

al so be prep e .a e I|qU|d carriers, suspending
agents and t e1S YQ@ ﬁb@i@pﬁ’@ﬁ)"&"# fW¥ltonposi tions suitable for

per cut aneousRéibydicagien AC{.galkyl] ptengbortatophewtlj onal |y conprises a penetration

enhanci ng a ! [ ujtable wetting agent, optionally conbined with
sui t abl eg';ad t| vgglq%? 3?95 e in mnor proportions, which additives do

not cause a R meﬁrmnlcuedlbyleq.ealkylekymowbOrhe skin. Said additives may
facilitate the h&%@hamﬂpfy%cmﬁ%d?ﬁ&%%nﬁgr

prepari ng the eS|re co 05|t|ons €se_conpaositio
dine, piperidine, morpholine, piperazine or subsututed plperazme ring, said

subsumted piperazine being a piperazine ring substituted on the 4-position of the
10  piperazine ring with C;.galkyl, hydroxyC;.galkyl, aminoCj.galkyl, mono- or
di(Cj_galkyD)aminoCj_galkyl.

t abl et s. Becausewm nistration, tablets and capsul es
represent the m)zH mmﬂm&r us oral dosage unit form in

2. A compound according to claim 1, wherein D is a radical of formula (D7) or (D).

15 3. A compound according to .claim 2, wherein D is a radical of formula (D1), wherein
R! is chloro or fluoro and R is hydrogen, chloro or fluoro; L is a radical of formula
(L1), wherein R3 and R# each independently are phenyl or hydrogen.

4. A compound according to claim 3, wherein the compound is (+)-cis-4-[4-[4-[4-[[2-

20  (2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-ylJmethoxy]-
phenyl]-1-piperazinyl]phenyl]-2-[3,3-dimethyl-2-(phosphonooxy)butyl]-2,4-dihydro-
3H-1,2,4-triazol-3-one, a stereochemically isomeric form or a base addition salt form
thereof.

25 5. Acomposition comprising a pharmaceutically acceptable carrier and as active
ingredient an antifungally effective amount of a compound as claimed in any of claims 1
to 4.

6. A process for preparing a composition as claimed in claim 5 characterized in that a
30  compound as claimed in any of claims 1 to 4 is intimately mixed with a pharmaceutically
acceptable carrier.

7. A method of inhibiting the development of and/or eliminating fungi in warm-blooded
animals suffering from infections by these fungi, comprising the administration to said

35  warm-blooded animals of an antifungally effective amount of a compound as claimed in
any of claims 1 to 4.

8. A compound of formula (II)



-11- be adm'ni_s’tg_r/eg,l,uam—eumys, e.g., as a transdermal patch, as a

spot-on, as an ointne speci al |y advant ageous tpe-farmulate the

af or ement i oned gum i\%mw nposi tions in dosage unift THISISMEEDHASEEENO]
adm ni stration dosage. Dosage unit forgas BERMACED t he
speci fication and cI ainms herein refers to p+3)35| cally discrete units

suitable as unitary dosages, each unit containing a predeterm ned quantity
of active ingredient cal cuI ated to produce the de g ed therapeutic effect

in association with t quiked phaymacgti cal ca|rr|er Exanpl es of such
dosage unit for ms_ Iet S (\1 L 0FCH-ea(Crg); t abl e(H) ,
capsules, pills, packet/s, rs gj ectabl e sol utions or
suspens s, 1 ogsoon ik 01 eapoon AN, e AR
form thereof, wherein _
5 A and B taken together form a bivalent radical of formula :
-N=CH- (a),
-CH=N- (b),
-CHz-CHz-  (c),
-CH=CH- ),
10 ‘ - -C(=0)-CHz- (),

-CHp-C(=0)- (f),
wherein one hydrogen atom in the radicals (2) and (b) may be replaced with a Cj.¢-alkyl-
radical and up to two hydrogen atoms in radical (c), (d), () or (f) may be replaced by a

s C1-¢-alkyl-radical;

D is a radical of formula

N— N— N
L L A
r2 O]/ ..... R2 O R~ T -

® D) D3)
wherein '
20  Rlis halo; and

R2 is hydrogen or halo.

9, A compound according to claim 8, wherein the compounds is (+)-cis-4-[4-[4-[4-[[2-
(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yl]}-methoxy]-

25  phenyl]-1-piperazinyl]phenyl]-2,4-dihydro-2-(2-hydroxy-3,3-dimethylbutyl)-3H-1,2 4-
triazol-3-one, a pharmaceutically. acceptable acid addition salt thereof or a
| stereochemically isomeric form thereof.

10. A process for preparing a compound as claimed in claim l-characterized by
30 a) O-acylating or O-phosphorylating an intermediate of formula (I) wherein A, B and D
are as defined in claim 7 with an acylating or phosphorylating reagent of formula (III),

This-Sheet Has Been Replaced
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mul ti pl es thereof. ropri ycl odextrin derivatives are a-, [err]-
[err]-cycl odextTins or ethers m? m xed ethers thereof one or nore

of the hydroxy !‘ H
substituted w tmmm lﬂ | ticularly nmethyl, ethyl .

hydroxyd err] al kyl', part i cul arI y hydroxyet| xl hydroxypropy
hydr oxy-butyl ; car boxyC[ err]al kyl, particu arI y car boxyrret hyl or
car boxyethyl; Cerr]al kyl -car bonyl par tg cul arI y gxcety

([ err]al kyl oxycar bo vyl errtal ky ca,deoxy rrI aI k I -oxyC[ err] al kyl ,
particul arly CQU o rbyxy + WL — @
d err]al kyl car bonyl 0% [ errfal kw—Bparti cuI arI y 2 acet ybbxypropyl
Especi al | y not ewort hy as corrpl exants and/or solubilizers are

2,6-dinethyl -[err]-CD, 2-hydroxyethyl-[&dx]-CD, 2-hydroxyet hyI [err] CD,
2- hydroxypropy hieiOva i 19?}1& R BRitfoxy OF hdlodAd 1213ds Wfined in
parti cul ar k’ ﬁeoxyprg%fler%c?&rr gﬂoﬁq)_ﬁght e?% %xied et her denot es

cycl odextri n delpmy ktQfves wherein at |east two cycl odextrin

5 b) Q-acylating an intermediate of formula (II) with reagent of formula (VI) wherein W1
is a reactive leaving group such as hydroxy or halo, and W2 is a reactive leaving group
such as halo or a sulfonyloxygroup, and subsequently reacting the thus obtained
intermediate (VII) with an amine of formula (VIII), thus yielding a compound of formula

(I-b)
.0 OH o
/N ,lk | 1
-0 N N—@-N N—CH;—CH—C(CHs)s + W!—C-Alk-W?
/ ‘A—B
vVh
an 0
0 0—C—Alk-W? RS
™\ M | /
— D-—O—@—N N—@-N N—CH;—CH—C(CH3); + HN
N A—B RS

(V1)
10 T (@b;

or converting the compounds of formula (I) into each other following art-known
functional group transformation procedures; converting the compounds of formula (T)
into a salt form by treatment with a pharmaceutically acceptable acid or base; or

15  conversely, converting the salt form into the free base of the free acid by treatment with
alkali, respectively an acid; and/or preparing stereochemically isomeric forms thereof.

f This Sheet Has Been Replaced




hydroxy grouypsjare etherified with different groups such as, for exanple,
hydr oxy- prd 9G@¢hd hydr oxyet hyl . Those of skill in treating warm bl ooded
animal s sufferkng from di seases caused by fungi and/or bacteria could
easily deterfr fe the effective anount fromthe test results given herein.

I n general, tiis contenpl ated that an ef¥ective anpunt woul d be from 0.01
ng/ kg to 50 'kg body weight, and nore preferably fromO0.05 ng/kg to 20
ng/ kg body méight. Experi nment al paréPgﬁRégge conmpounds of formula (1), -

t he absol ute stereochem cal configura not experinentally -
determ ned. In those cases the stereochemctatty isonmeric formwhich was
first isglated I s designated as "A" and the second as "B"

WATERSOLUBLE AZOLE ANTIFUNGALS

A compound of formula (I),
L
O 0
™\ M I
D—O—@—N N—©~l\‘l N—CH;—CE—C(CH)3 (I),
10 — A—B
an acid or base addition salt thereof or a stereochemically isomeric form thereof, wherein
A and B taken together form -N=CH-, -CH=N-, -CH3-CH2, CH=CH-, -C(=0)-CHz-,
-CH,-C(=0); D is a radical of formula
15
N—\ N—-\ N_\
I \w I ! W
(& (& ¢
) :l/ """ R2 " )
O H 0 ’ 0 ’
R! | R! R!
(D1) (Dz) ' (DS)
L is a radical of formula
0O O 5
i Y R
—P—OR? ~—C—AKk—N .
l ’ \R6 H
OR*
20 Ly L)

Alk is a Cy4alkanediyl radical; R1 is halo; R2 is hydrogen or halo; R3 is hydrogen,
Cj-6alkyl, phenyl or halophenyl; R4 is hydrogen, C;_galkyl, phenyl or halophenyl;
RS is hydrogen or Cj.galkyl; RY is hydrogen, Cj_galkyl, Cj.galkyloxycarbonyl, or R3

25 and R6taken tdgether with the nitrogen atom to which they are attached form a
heterocyclic ring. Active intermediates, compositions and methods of preparing
compounds, compositions are described.
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WATERSOLUBLE AZOLE ANTIFUNGALS

The present invention is concerned with novel water-soluble broad-spectrum azole
antifungals as well as the antifungally active precursors thereof.

Systemic fungal infections in man are relatively rare in temperate countries and many of
the fungi that can become pathogenic normally live commensally in the body or are
common in the environment. However, the past few decades have witnessed an

" increasing incidence of numerous life-threatening systemic fungal infections world-wide

and these now represent a major threat to many susceptible patients, particularly those
already hospitalized. Most of the increase can be attributed to improved survival of
immunocompromised patients and the chronic use of antimicrobial agents. Moreover,
the flora typical of many common fungal infections is also changing and this is
presenting an epidemiological challenge of increasing importance. Patients at greatest
risk include those with impaired immune functioning, either directly as a result of
immunosuppression from cytotoxic drugs or HIV infection, or secondary to other
debilitating diseases such as cancer, acute leukaemia, invasive surgical techniques or
prolonged exposure to anti-microbial agents. The most common systemic fungal -
infections in man are candidosis, aspergillosis, histoplasmosis, coccidioidomycosis,
paracoccidioidomycosis, blastomycosis and cryptococcosis.

Antifungals such as ketoconazole, itraconazole and fluconazole are being increasingly
employed for the treatment and prophylaxis of systemic fungal infections in
immunocompromised patients. However, concern about fungal resistance. to some of
these agents, especially the more narrow spectrum ones, e.g. fluconazole, is growing.
Worse still, it is recognized in the medical world that about 40% of the people suffering
from severe systemic fungal infections are hardly able, or not at all to receive medication
via oral administration. This inability is due to the fact that such patients are in coma or
suffer from severe gastroparesis. Hence the use of insoluble or sparingly soluble
antifungals such as itraconazole or saperconazole, that are difficult to administer
intravenously, is heavily impeded.

Consequently, there is a need for new antifungals, preferably broad-spectrum
antifungals, against which there is no existing resistance and which can be’administered



evaporat ed. The resi dué was purified twi ce by columm chrgr R?PﬁCEMENT §H =€

gel ; CiHbis[Sheet 45 ey 99: 1;
CHCI[err ane/ CH err] COOC[ err] H err] 49:1:2Q: 30). The eruen
of the d n was -evapor at ed, y| el ding 8g (19. Q% (gfa JAN 1997

'y

cis-1-[] brormrrethyl)
4-(2, 4- dlfluorophenyl) 1, 3-di oxol an- 4- yI]rrethyI] 1H 1, 2, 4- trreazote—ap-

76. 3[err] C (iindavehdusly. Prefeﬁs & entFufealshiculd ds®be available m@ pharmaceutical

R Bl O T e
(0.012 nol) iu‘eaﬁhdidt d/uthm&sphfeam:maﬁeﬂme(phﬁemﬂhﬁs meveredfromdummhditioniwhidgen at
70 C | I %@ddd dth I Xt

stl[rG:re]d fur?%g over ni g&@ aﬁﬁrg%%aedéﬁggﬂ? (23) \6/:/213 adgegln )a(lggirﬁ \Qﬁz t he

mxture was stirred at 70[err]C for 6 hours and. then ‘at room tenperature
overni ght. Thes glo%y47¢ s&%&%@kﬁ@deﬁmvés&ﬁﬂ(meﬂm éﬁkﬁm yp in

SRR LI ICRUETE L e A A LY “”&% Sfl s
gel (el uent: agahwfuhgdllah@ iidbacterial agents. Said patent encompasses itraconazole, which is
now available as a broadspectrum antifungal on a world-wide basis.
US-4,916,134 teaches novel 4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-azolylmethyl)-1,3-
dioxolan-4-ylJmethoxy]phenyl]-1-piperazinyl]phenyl]triazolones having improved
antimicrobial properties. Said patent encompasses saperconazole.
US-4,791,111 discloses derivatives of [[4-[4-(4-phenyl-1-piperazinyl)phenoxymethyl]-
1,3-dioxolan-2-ylmethyl]-1H-imidazoles and 1H-1,2,4-triazoles, structurally related to
some of the compounds of the present invention, which are taught to have favourable
anti-microbial properties. '
US-5,039,676 discloses azole-methyl substituted tetrahydrofurans, structurally related to
some of the compounds of the present invention, which are taught to have
antifungal activity and EP-0,539,938 teaches analogous tnsubsmuted tetrahydrofuran
antifungals.

The present invention concerns novel compounds of formula

L

7

9]

0]
. R |
—O—Q—N NON N—CH,—CH—C(CHs)s (D),
\ 7 \ [

A—B

the pharmaceutically acceptable acid or base addition salts thereof and the
stereochemically isomeric forms thereof, wherein

A and B taken together form a bivalent radical of formula :

-N=CH- (a),
-CH=N- (b),
-CH2-CHpy-  (c),
-CH=CH- (d),

-C(=0)-CH2- (o),
-CH2-C(=0)- (),
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hexane/ et hyl acetate 50726730). The pure fractions were . y
evapor at é‘dlsSIEHEHasB&hﬁ staceBts purified further on a glass C Wﬁﬁ QHEE.EE
geI/NH[.er err]Cl[err]). The pure fractiong re coll'ected|apd
evaporate was crystallized fromethyl acefaje( gi gANI1997 2| 2p
(31% of () CIS- - =[4-[[4-(2, 4-di fl ugtophenyl)-4-(} 1,2, 4-

triazol -1-yl methyl)- 1 3-di oxol an- 2-yl ] net hoxy] phenyl ]-14p
-2-(3, 3- di notheydin ﬁn@hxdmgepla)orﬁ inithe rtdtcﬂxiaBﬂ(ﬂ(b?MybcmbdmmrECL&alkyl-

e 2 (o 4 ol TaPiRplo Py SARHER aitgfn L (¢ @001 o @y o pplaced by

di oxol ane- 4- r%tﬂn@ihﬂ tradigalpnpl ) i n pyridine (400n ) and di chl or onet hane
(250m ) was 9 istaadicalof Famd enperature. A solution of 4-cyanobenzoyl
chloride (0.22mol) in dichloronethane (150m ) was added dropw se. The
reaction mixture was stirred for 24 hours at roomtenperature. The reaction
mxture was dilgrad with water. Theﬁ'%glc |l ayer was sepangated, dried

(mx®

(MgSO err]) , TNt ed and the solv S evaporat ed. esi due was
crystallized from neghylhenzene. The ry were filtergd off d dried.
R2 - R2 - : RZ .
o , O , Or 0 :
R! R! R!
Dy Dy D3)
L is a radical of formula
5
I Y R
—P—OR® o —C—Alk—N< :
OR* RS
@Ly) 19
Alk is a Cj4alkanediyl radical;
Rl is halo;
R2 is hydrogen or halo;

 R3 is hydrogen, C.galkyl, phenyl or halophenyl;
R4 is hydrogen, C).galkyl, phenyl or halophenyl;
RS is hydrogen or Cy_galkyl;
RS is hydrogen, C;_galkyl, C1.galkyloxycarbonyl, or
RS and RS taken together with the nitrogen atom to which they are attached form a
pyrrolidine, piperidine, morpholine, piperazine or substituted piperazine ring, said
substituted piperazine being a piperazine ring substituted on the 4-position of the
piperazine ring with C;.galkyl, hydroxyCj_.galkyl, aminoC;_galkyl, mono- or
di(C;-galkyl)aminoC;_galkyl.

In the definitions hereinabove and hereinafter the term halo defines fluoro, chloro, bromo
and iodo; Cj.alkyl is generic to straight and branch chained hydrocarbons having from 1
to 6 carbon atoms, such as, for example, methyl, ethyl, propyl, butyl, pentyl or hexyl

+ and the possible branched isomers thereof; the term “Cj_galkyl” in C;-galkyloxy,
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fracti di’hmﬁhyt rﬁemlb‘dlad:es‘t col uim chromat ogr aphy over a Chi REBEACEMEN%SHEE‘T
(el uent: I[:) The first peak fractions were
h

sol vent The residue was crystallized fro
4- et hyl - 2 pent anone e crystals were fijtered off and]d |gcp {A%I’%Wn

21.2g (24.9% of (+)-cis-[2-(2,4-difluorophenyl)-2-(1H
1,2,4-triazol wﬁn&bf(ﬁﬁl@%’ll &lo&&?andlds{t%myﬁmmangmyl i$ a€ ¥cHRB RBRAAbEVe. NP
a]

146. 3[err] C err] = 5% 1 n" nmet hanol ) (rmterm—S)-
The second peak fractions were conbi ned and the solvent was evaporated. The
resi due was CThephatrhacegttally afbeftabRlabidl addition salts as mentioned hereinabove are meant

to comprise the therapeutically active non-toxic acid addition salt forms which the
compounds of formula (I) are able to form. The latter can conveniently be obtained by
treating the base form with such appropriate acids as inorganic acids, for example,
hydrohalic acids, e.g. hydrochloric, hydrobromic and the like; sulfuric acid; nitric acid;
phosphoric acid and the like; or organic acids, for example, acetic, propanoic, hydroxy-

acetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic,
(Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic, benzene-
sulfonic, 4-methylbenzenesulfonic, 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 compounds of formula (I) containing
acidic protons may also be converted into their therapeutically active non-toxic metal or
amine addition salt forms by treatment with appropriate organic and inorganic bases.
Appropriate base salt forms comprise, for example, the ammonium salts, the alkali and
earth alkaline metal salts, e.g. the lithium, sodium, potassium, magnesium, calcium salts
and the like, salts with organic bases, ¢.g. the benzathine, N-methyl-D-glucamine, 2-
amino-2-(hydroxymethyl)-1,3-propanediol, hydrabamine salts, and salts with amino
acids such as, for example, arginine, lysine and the like. Conversely the salt form can be
converted by treatment with acid into the free acid form. '

The term addition salt also comprises the hydrates and solvent addition forms which the
compounds of formula (I) are able to form. Examples of such forms are e.g. hydrates,
alcoholates and the like.

The term “stereochemically isomeric forms™ as used hereinbefore defines all the possible
isomeric forms which the compounds of formula (I) may possess. 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. More in particular, stereogenic centers
may have the R- or S-configuration; substituents on bivalent cyclic saturated hydro-
carbon radicals, in particular the substituents on the dioxolane or tetrahydrofuran ring,
may have either the cis- or trans-configuration. Stereochemically isomeric forms of the
compounds of formula (I) are obviously intended to be embraced within the scope of this
invention.



E'Lpentaﬁﬁﬂe*—'Fhe—cryst—a-l—s—.V\ere filtered off and dried, Yji LA@ MEN? ,
(25 19 Ghok sheSHak BeenRepidtedli f 1 uor ophenyl ) -2- (1 H- 1, 2, 4-tri t

, 3-di oxgﬁﬁm%mﬂimi | 4- cyanobenzoate; np. 144.0[ e r"C‘[‘a’]“ﬁm*ﬂ*;MEET
-22 64 (c m anol) (interm 4). b) A mxturefol prite Lat el (B)
(0. 049nvol) !Jdroxi de 50% (0. 05Kl ) in water (308$)jﬁiéﬁ
1, 4-di oxane (300m ) was stirred for 24 hours at roomt enp e
sol vent was eMﬁﬂ@?ﬁ&r@ﬁhatéibmdﬂg&dxﬁwwmdmrtltlOned betjpeen wat er and
di chl oronet h

i organi ¢, a dri ed {VISOH—F-+-t-ered
and the sol ve e@\‘/’ 8?°aflél8r WWéS&gggibj%gg%rPystal lized fﬂom
4- et hyl - 2- peR?mmbly‘hydrogcmélmdmebmm prefasably Slmarair i ed, yi el di ng
10. 1g (70%
phenyl)-2-(1 {S(an%a?ﬁlgérg%&i&ﬁewﬂ%&mm%hﬁ?r&%%l ane- 4- net hanol ; np.
123.0[err]C, RA ) sitably hydrogen eigpheny}, preferably hy ?'P’rret hanol) (interm 5) In
a simlar manRejs Mbl?'h?&ro@éx?lﬂ% oreth 1;

(-)- C|52(2 dlfL 4-triazol- 1-yl nmethyl)-
1, 3- di oxol ane aﬁgamgﬁm@& é‘?’ﬁ PE [a][err] = -15.97 (c = 0.5%in
met hanol ) (i nRéde@);.re suitably taken together with the_nitrogen atom to which they are attached to
form a pyrrolidine ring or a substituted piperazine ring.
A and B taken together are suitably radicals of formula (a), (b) or ©).

Interesting compounds are those compounds of formula (I) wherein D is a radical of
formula (Dy) or (D).

Particular compounds are those compounds of formula (I)‘wherein L is a radical formula
(L2) wherein R3 and RS each independently are hydrogen or C1-galkyl; or when taken
together with the nitrogen atom to which they are attached form a pyrrolidine, or a
piperazine ring substituted with Cj.galkyl or Cj.galkyloxy on the 4-position of the
piperazine ring.

More interesting compounds are those interesting compounds wherein L is a radical of
formula (L1).

Preferred compounds of formuia (I) are those compounds of formula (I) wherein D is a
radical of formula (D1), wherein R1 is chloro or fluoro and R2 s hydrogen, chloro or
fluoro; L is a radical of formula (L1), wherein R3 and R4 each independently are phenyl
or hydrogen.

The compounds of formula (I) wherein the substituents on the dioxolane or
tetrahydrofuran have the cis-configuration, i.e. wherein the triazolmethylene substituent
“and the substituted phenyloxy methylene substituent are on the same side of the plane of

the dioxolane or tetrahydrofuran ring, are preferred.

More preferred compounds are selected from :

(+)-ammonium  cis-1-[{4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-yl-
methyl)-1,3-dioxolan-4-yIjmethoxylphenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-
1H-1,2,4-triazol-1-ylJmethyl]-2,2-dimethylpropy! phosphate;



c) A mxture of internpe e (5 (0.02nmol) and N, N-die Iﬂﬂpt
(0 03rmI)Th1nSh!=Pk‘ﬁiE e (50m) was stirred at roo

Met hanesul f (O 03nol ) was added dropw se §n he reaction
m xture vvasnmll i ght at room tenperature. The|spl YhtJAMJI97
evapor at ed resi due was partitioned lgﬁ_t ween net hyl pebzene and watefr.{ A
precipitate was formed, which was filtered off, dried pnd recrystal T zed

[rom 2,2 oxebLamemaie ds HIEOULLABR AN ST SRR ek haRe g
fractions mF@%&TLﬁrﬂg@‘MVEW@ Pi‘ ‘i}éhl IRSFAZNY g}PL%‘W}%A' Sﬁﬁ%ﬁﬁ?\‘é'o’“"
[ 4-met hyl - 2- pan a,ﬂaﬁﬁzoliﬂhﬂ]métﬁyl]mz-ai&mﬂvﬂp‘rof)'ll pleosphateyf f and dried (vacuum

R
met hanesul f omethyle b,ﬁehc)xolz[mﬁﬂme}hoxy]ph&lﬁbl@mraziwlbhmﬂbﬁ,ﬁmlhmt@émb)

interm 7). 1 ”
E )-cis-2-(2, l%ﬂ id]fz%%girn (% lamfﬂ?@ 2,27 ﬁ‘eﬂlﬁﬁoﬁleﬂﬂkﬁ?ate(ester) monohydrate;

1,2, 4-tri azofbranymagiupy cis-1 rﬁé -Il4 @[Br&é—fhmmn&lbr&r(lﬂé Rdrisazaltlopimethyl)-

(ester); [a] [1 3-dibxalan-hdyl e théxyTpibngPie - pipsfatingfhenyl]i4)5-gihydra33-oxo-1H-1,2,4-
triazol-1-ylJmethyl]-2,2-dimethylpropyl phosphate;
(+)-cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-
dioxolan-4-ylJmethoxylphenyl]- 1-piperazinyl]phenyl}-4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yljmethyl]-2,2-dimethylpropyl 4-methyl-1-piperazineacetate monohydro-
chloride; and _
(#)-cis-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-
1,3-dioxolan-4-yljmethoxy]phenyl]- 1-piperazinyljphenyl}-2-[3,3-dimethyl-
2-(phosphonooxy)butyl]-2,4-dihydro-3H-1,2,4-triazol-3-one hemihydrate.

Most preferred is

(1)-cis-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2 4-triazol- 1-ylmethyl)-
1,3-dioxolan-4-yllmethoxy]phenyl]- 1-piperazinyl]phenyl}-2-[3,3-dimethyl-
2-(phosphonooxy)butyl]-2,4-dihydro-3H-1,2,4-triazol-3-one, the stereochemlcally
isomeric forms thereof and the base addition salts thereof.

"The compounds of formula (I) may generally be prepared by O-acylation or Q-phos-
phorylation of an intermediate alcohol of formula (II) with an acylating or phos-
phorylating reagent of formula (III), wherein W1 is a reactive leaving group such as,
hydroxy or halo. Said reaction may be performed following art-known acylation or
phosphorylation procedures, for instance, by stirring the reactants in a reaction-inert
solvent, optionally in admixture with a base to pick up the acid that is formed during the

reaction.
™
-Q_. —Q——NAN—CHZ—CH—C(CH-,% + Wl—L — ()
A—B (III)
(I

The compounds of formula (I) may also be prepared by Q-alkylating a phenol of formula
(IV) with an alkylating reagent of formula (V), wherein W2 is a reactive leaving group
such as halo, or a sulfonyloxy group. Said reaction may be performed by stirring the



*14- Exanpl e 4 phenyt)=%t—pi per azi nyl | phenyl ] - 3H 1 2,

(0. 046l ) Thi2SKeetHaoB&HA REGRILY! - Silyl)-2-met hyl propane (q: ir
IHIm dazol N, N- di et hyl - formam de (300

4 hours at 'ﬁﬂﬂ‘ﬂ%’ﬂﬁ”eactlon m xture was poured ou 9

resul ting pr filtered off andydried, yield[n %\%@97

reactants in a reaction-inert solvent, optionally in admixture with|a suitable base to pick
up the acid that is formed during the reaction. In the compounds and intermediates —
mentioned hereinafter the substituents are as defined above, unless otherwise indicated.

(o) 0-L
/) X .
D-W? + H—O—@—N N—@—N N—CH;—CH—C(CHz); — (I)
- _/ 'A—B

The preparation of intermediates of formula (V), wherein D is a radical of formula D;,
has been disclosed in U.S. Patent No 4,267,179. The preparation of intermediates of
formula (V), wherein D is a radical of formula D3, has been disclosed in EP-0,539,938.

The compounds of formula (I), wherein L is a radical of formula Ly, said compounds
being represented by formula (I-b), may also be prepared by O-acylating an intermediate
of formula (I) with a reagent of formula (VI) and subsequently reacting the thus
obtained intermediate of formula (VII) with an amine of formula (VIII), thus yielding a
compound of formula (I-b).

0 OH o
I\ M I i
-0 N N@N N—CH;—CH—C(CH3)3 + w!—C-Alk-W?
7/ D
(VD)
11
an o
o o—lL Ancw? RS
/\ )l\ | : y
—0—@-N N@—I\‘I N—CH,—CH—C(CHg); + N
o/ A—B R5
(VID (VI

— (b

The compounds of formula (I) may also be converted into each other following art-
known transformations. For instance, the compounds wherein L is a radical of formula
L1, said compounds being represented by formula (I-a), may be interconverted as
follows. Compounds of formula (I-a) wherein R3 and/or R4 are C)_galkyl, phenyl or
halophenyl may be transformed into compounds of formula (I-a), wherein R3 and/or R4
are hydrogen using art-known hydrolysis procedures, e.g. by reaction with sodium
hydroxide in an appropriate solvent, e.g. water or 1,4-dioxane.

The compounds of formula (I-b) may be interconverted into each other as follows.
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_described hereinabove for the preparation of compounds of formula (I).

O OH :
/ . )k !
D-W2 + H-O N N N "N—CH,—C—C(CHz)s — (1)
s - |

—

e

The intermediates of formula (II) may also be prepared by O-alkylating a reagent of
formula (X) with an alkylating reagent of formula (V) following O-alkylation procedures
'described hereinabove for the preparation of compounds of formula (I), and subse-
quently reducing the thus formed intermediate of formula (XI). Said reduction may be
performed by stirring the intermediate of formula (XI) with a reducing reagent, such as,
for example, sodiumborohydride in a reaction-inert solvent , such as, for example, a
halogenated hydrocarbon, e.g. dichloromethane, an alcohol, .g. methanol and mixtures

thereof.
D-w2 + H-O —@— —Q'H }\I——Cﬂz—C—C(CHs)s
) A—B

r )k 0
“O@‘N N—@—N N—CH;—C—C(CHay —>  (II)
\—/ _ A—B |

A_
(XD

The preparation of intermediates of formula (X) is disclosed in US-4,931,444,
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Pure stereochemically isomeric forms of the compounds and the intermediates of this
invention may be obtained by the application of art-known procedures. Diastereoisomers
may be separated by physical separation methods such as selective crystallization and
chromatographic techniques, e.g. liquid chromatography. Enantiomers may be separated
from each other by the selective crystallization of their diastereomeric salts with optically
active acids. Alternatively, enantiomers may be separated by chromatographic
techniques using chiral stationary phaises. Said pure stereochemically isomeric forms
may also be derived from the corresponding pure stereochemically isomeric forms of the
appropriate starting materials, provided that the reaction occurs stereospecifically.
Preferably if a specific stereoisomer is desired, said compound will be synthesized by
stereospecific methods of preparation. These methods will advantageously employ
enantiomerically pure starting materials. Stereochemically isomeric forms of the
compounds of formula (I) are obviously intended to be included within the scope of the
invention.

The compounds of formula (I), the pharmaceutically acceptable acid or base addition -
salts and the stereochemically isomeric forms thereof are useful agents for combating
fungi and bacteria in vivo. Moreover the compounds of formula (I) are soluble in
aqueous solutions, which makes then suitable for intravenous administration. Said
compounds are found to be active against a wide variety of fungi, such as Candida
albicans, Aspergillus fumigatus, Cryptococcus neoformans, Coccidioides immitis,
Histoplasma capsulatum, Blastomyces dermatitidis, Sporothrix schenkii, Fonsecaea sp.,
Microsporum canis, Paracoccidioides immitis, Trichophyton sp, Cladosporium carrionii,
and against bacteria such as, for example, Erysipelotrix insidiosa, Staphylococci such as
Staphylococcus haemolyticus and Streptococci such as Streptococcus pyogenes.

The intermediates of formula (II), the pharmaceutically acceptable acid addition salts
thereof and the stereochemically isomeric forms thereof are also useful in treating or
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"1 - Exanple 5 A mxtureof cis-4-[4-[4-[4-[[2-(2, 4- dlfIREﬂLAﬂEMEwpsﬁF y;
100[err] C. After cooling, the reaction mxture was pourfed i nto vvater\]
formed preci pfe;tvaﬁt'i isebads akddciatsdasitofungaliafecticns ahd enbs ifornda Hifther-s
inverition. An 1nteresgxr1]§i group of compounds of formula (II) are
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butyl)-3H-1, 2,A-triazol-3-one, the pharmaceutically acceptable acid addition salts and the -
stereochemically isomeric forms thereof.

The present invention also provides compositions for treating or preventing fungal
infections comprising an antifungally effective amount of a compound of formula (I) or
an intermediate of formula (II) and a pharmaceutically acceptable carrier or diluent.

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

To prepare the pharmaceutical compositions of this invention, an effective amount of a
particular compound, in base or 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 form of preparation desired for
administration. These pharmaceutical compositions are desirably in unitary dosage form
suitable, preferably, for administration orally, rectally, percutaneously, or by parenteral
injection. For example, in 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 in 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 in 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, to aid solubility for example,
e.g. cyclodextrins, 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
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solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated
multiples thereof.

'Appropriate cyclodextrin derivatives are a-, B-, y-cyclodextrins or ethers and mixed
ethers thereof wherein one or more of the hydroxy groups of the anhydroglucose units of
the cyclodextrin are substituted with Cy_galkyl, particularly methyl, ethyl or isopropy];
hydroxyCj_-galkyl, particularly hydroxyethyl, hydroxypropyl or hydroxy-butyl;
carboxyCj_galkyl, particularly carboxymethyl or carboxyethyl; C)-galkyl-carbonyl,
particularly acetyl; C;_galkyloxycarbonylCj_galkyl or carboxyC1-6alkyl-oxyC}.galkyl,
particularly carboxymethoxypropyl or carboxyethoxypropyl; C;-galkylcarbonyloxyC.
salkyl, particularly 2-acetyloxypropyl. Especially noteworthy as complexants and/or.
solubilizers are p-CD, 2,6-dimethyl-B-CD, 2-hydroxyethyl-3-CD, 2-hydroxyethyl-y-CD,
2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-B-CD, and in particular 2-
hydroxypropyl-B-CD

The term mixed ether denotes cyclodextrin derivatives wherein at least two cyclodextrin
hydroxy groups are etherified with different groups such as, for example, hydroxy-
propyl and hydroxyethyl.

Those of skill in treating warm-blooded animals suffering from diseases caused by fungi
and/or bacteria could easily determine the effective amount from the test results given
herein. 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.

Experimental part

Of some compounds of formula (I), the absolute stereochemical configuration was not
experimentally determined. In those cases the stereochemically isomeric form which was
first isolated is designated as "A" and the second as "B". '
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evaporated. The resxdue was punﬁed twice by column chromatography (silica gel;
CHCIl3/CH30H 99:1; CHCl3/CH30H/hexane/CH3COOC2H5 49:1:20:30). The eluent of
the desired fraction was evaporated, yielding 8g (19.0%) of cis-1-[[2-(bromomethyl)-
4-(2,4-difluorophenyl)-1,3-dioxolan-4-yljmethyl}- 1H-1,2,4-triazole; mp. 76.3°C
(interm. 1).

Example 2

A mixture of 2-(3,3-dimethyl-2-oxobutyl)-2,4-dihydro-4-[4-[4-(4-hydroxyphenyl)-1-
piperazinyl]phenyl]-3H-1,2,4-triazol-3-one (0.01 mol) and sodium hydride (0.012 mol)
in N,N-dimethylformamide (100ml) was stirred under nitrogen at 70°C. Intermediate (1)
(0.012 mol) was added and the mixture was stirred further overnight. Intermediate (1)
(2g) was added again and the mixture was stirred at 70°C for 6 hours and then at room
temperature overnight. The mixture was evaporated, the residue was taken up in
dichloromethane and washed. The organic layer was dried, filtered off and evaporated.
The residue was purified by column chromatography over silica gel (eluent : CH2Cly/
hexane/ethyl acetate 50/20/30). The pure fractions were collected and evaporated. The
residue was purified further on a glass filter over silica gel/NH3 (eluent : CHCl). The
pure fractions were collected and evaporated. The residue was crystallized from ethyl
acetate, yielding 2.2g (31%) of (1)-cis-4-[4-[4-[4-[[4-(2,4-difluorophenyl)-4-(1H-1,2,4-
triazol- 1-ylmethyl)-1,3-dioxolan-2-ylJmethoxylphenyl}-1-piperazinyl]phenyl}-2-(3,3-
dimethyl-2-oxobutyl)-2,4-dihydro-3H-1,2,4-triazol-3-one; 197.1°C (interm. 2).

Example 3
a) A mixture of cis-2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-
dioxolane-4-methanol (0.2mol) in pyridine (400ml) and dichloromethane (250m}) was
stirred at room temperature. A solution of 4-cyanobenzoyl chloride (0.22mol) in

_ dichloromethane (150ml) was added dropwise. The reaction mixture was stirred for 24
hours at room temperature. The reaction mixture was diluted with water. The organic
layer was separated, dried (MgSQ4) , filtered and the solvent was evaporated. The
residue was crystallized from methylbenzene. The crystals were filtered off and dried.



?E;DL[AS.E JW%“ R°p1a°ed[4.[[2 (2, 4-di f | uor ophenyl ) - 2- ( 1} REPLACEMENT SHEET
|

1,2, 4-tr
xy] phenyl ] - 1- pi per azi nyl ] phenyl ] - 2,'4-Qii8h)J&M)1997(2 h
20

13d|ox
dr oxy- ,

3,3-dinethyl butyl)-3H1,2,4-triazol -3-oné; np. 191.9C, [ja][err] =
+12. 03[ err] (Thisfrctiiowas purified by €dlinah ehihiaeopedphfyioverd m@memmMM
' (eluent: CoHsOH). The first peak fractions were combined and the solvent was
' evaporated. The residue was crystallized from 4-methyl-2-pentanone. The crystals were
filtered off and dried, yielding 21.2g (24.9%) of (+)-cis-[2-(2,4-difluorophenyl)-2-(1H-
1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-ylJmethyl 4-cyanobenzoate; mp. 146.3°C;
[a]IZ)O =+422.71° (¢ = 0.5% in methanol) (interm. 3). The second peak fractions were

combined and the solvent was evaporated. The residue was crystallized from 4-methyl-

~ 2-pentanone. The crystals were filtered off and dried, yielding 21.4g (25.1%) (-)-cis-[2-
(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yl]-methyl 4-
cyanobenzoate; mp. 144.0°C; [a]lz)o =-22.64° (c = 0.5% in methanol) (interm. 4).

b) A mixture of intermediate (3) (0.049mol) and sodium hydroxide 50% (0.059mol) in
water (300ml) and 1,4-dioxane (300ml) was stirred for 24 hours at room temperature.
The solvent was evaporated. The residue was partitioned between water and
dichloromethane. The organic layer was separated, dried (MgSOy), filtered and the
solvent was evaporated. The residue was crystallized from 4-methyl-2-pentanone. The
crystals were filtered off and dried, yielding 10.1g (70%) of (+)-cis-2-(2,4-difluoro-
phenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)- 1,3-dioxolane-4-methanol; mp. 123.0°C; [a]lz)o

=+16.58° (c = 0.5% in methanol) (interm. 5)

In a similar manner was also prepared :
(-)-cis-2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)-1,3-dioxolane-4-
methanol; mp. 123.2°C; [a]lz)o =-15.97° (c = 0.5% in methanol) (interm. 6).

¢) A mixture of intermediate (5) (0.02mol) and N,N-diethylethanamine (0.03mol) in
dichloromethane (50ml) was stirred at room temperature. Methanesulfonyl chloride
(0.03mol) was added dropwise and the reaction mixture was stirred overnight at room
temperature. The solvent was evaporated. The residue was partitioned between
methylbenzene and water. A precipitate was formed, which was filtered off, dried and
recrystallized from 2,2'-oxybispropane / 4-methyl-2-pentanone. The precipitate was
filtered off and dried (vacuum; 40°C), yielding two fractions. Those .fractions were
combined and recrystallized from 2,2"-oxybispropane /4-methyl-2-pentanone. The
precipitate was filtered off and dried (vacuum; 40°C), yielding 5.88g (78.3%) of (+)-cis-
2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolane-4-methanol
methanesulfonate(ester); [a]lz)o = +15.50° (c = 0.2% in methanol) (interm. 7).

In a similar manner was also prepared :
(-)-¢cis-2-(2,4-difluorophenyl)-2-(1H- 1,2 4-triazol- 1-ylmethyl)-1,3-dioxolane-4-
methanol methanesulfonate (ester); [a]]%o -14.50° (¢ = 0.2% in methanol) (interm. 8).
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Example 4
a) A mixture of 2,4-dihydro-2-(2-hydroxy-3,3-dimethylbutyl)-4-[4-[4-(4-hydroxy-
phenyl)-1-piperazinyljphenyl}-3H-1,2,4-triazol-3-one (0.046mol), 2-(chlorodimethyl-
silyl)-2-methylpropane (0.063mol) and 1H-imidazole (0.19mol) in N,N-dimethyl-
formamide (300mI) was stirred for 4 hours at S0°C. The reaction mixture was poured
out into water. The resulting precipitate was filtered off and dried, yielding 21g (83%)
of product. A sample (1g) was triturated in 2,2'-oxybispropane, filtered off and dried,
yielding 0.7g of ()-4-[4-[4-[4-[[(1,1-dimethylethyl)dimethylsilyl]oxylphenyl]-1-
piperazinyl]phenyl}-2-(2-hydroxy-3,3-dimethylbutyl)-2,4-dihydro-3H-1,2 ,4-triazol-3-
one; mp. 196.1°C (interm. 9).
b) Intermediate (9) (0.036mol, mixture of enantiomers) was separated in it's enantiomers
by column chromatography over a Chiracell® OD column (eluent: n-hexanes/2-propanol
65/35). The fraction, corresponding to a first chromatographic peak, was collected and
the solvent was evaporated. The residue was crystallized from acetonitrile. The
precipitate was filtered off and dried (vacuum; 50°C); yielding 1.56g (7.8%) of (-)-4-[4-
[4-[4-[1[(1,1-dimethylethyl)dimethylsilylJoxy]phenyl]-1-piperazinyl]phenyl]-2-(2-
hydroxy-3,3-dimethylbutyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (interm. 10). The
fraction, corresponding to a second chromatographic peak, was collected and the solvent
was evaporated. The residue was crystallized from acetonitrile. The precipitate was
filtered off and dried (vacuum; 50°C); yielding 2.28¢g (11.4%) of (+)-4-[4-[4-[4-[[(1,1-
dimethylethyl)dimethylsilyljoxylphenyl]- 1-piperazinyljphenyl]-2-(2-hydroxy-3,3-
dimethylbutyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (interm. 11).
¢) A mixture of intermediate (10) (0.0135mol) in dichloromethane (150ml) was stirred
until complete dissolution. A solution of tetrabutylammonium fluoride in tetrahydrofuran
(0.015mol) was added in one portion and the reaction mixture was stirred for 1 hour at
room temperature. The mixture was diluted with water (150ml) and stirred for 1 hour.
The precipitate was filtered off and recrystallized from 2-methoxyethanol. The product
was filtered off and dried (vacuum; 60°C), yielding 4.7g (79.6%) of (-)-2,4-dihydro-2-
(2-hydroxy-3,3-dimethylbutyl)-4-[4-[4-(4-hydroxyphenyl)-1-piperazinyl]phenyl]-3H-
1,2,4-triazol-3-one; [a]IZ) = - 3.14° (¢ = 0.1% in N,N-dimethylformamide) (interm. 12).

In a similar manner was also prepared :
(+)-2,4-dihydro-2-(2-hydroxy-3, 3—d1mcthy1butyl)-4—[4—[4-(4-hydroxyphenyl) 1-
piperazinyl]phenyl]-3H-1,2,4-triazol-3-one; [oc]D0 = +6.22° (c = 0.1% in N,N-dimethyl-

formamide) (interm. 13).
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and 1 3~d1methyl—2—umdazohdmone (52.2¢) was stirred for 5'hours at 100°C. After

cooling, the reaction mixture was poured into water. The formed precipitation was

filtered off and dissolved in dichloromethane. This solution was dried, filtered and

evaporated. The residue was purified by column chromatography (silica gel ; CH2Cla /

CH30H. 98:2). The eluent of the desired fraction was evaporated and the residue was

ciystallized from 4-methyl-2-pentanone. The product was filtered off and dried, yielding

5.5g (51.3%) of cis-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-yl-

methyl)- 1,3-dioxolan-4-yI]-methoxy]phenyl]- 1-piperazinyljphenyl]-2-(3,3-dimethy]-2-

oxobutyl)-2,4-dihydro-3H-1,2,4-triazol-3-one.; mp. 176.2°C (interm. 14).

Example 6
To a mixture of intermediate (14) (4.5g), 1,4-dioxane (40ml) and methanol (3ml)

was added dropwise a solution of sodium tetrahydroborate (0.3g) in some water.
After stirring overnight, the reaction mixture was poured into water and acidified
with acetic acid to + pH 5. The precipitate was filtered off , washed with water,
dried and purified by column chromatography (silica gel ; CH,Cly / CH3OH
98:2). The eluent of the desired fraction was evaporated and the residue was

~ crystallized from 2-propanol, yielding 2.2 g (48.7%) of cis-4-[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]-2,4-dihydro-2-(2-hydroxy-3,3-dimethylbutyl)-
3H-1,2,4-triazol-3-one; mp. 196.4°C (interm. 15).

Example 7
Sodium hydride (0.00675mol) was added portionwise to a mixture of intermediate (12)

(0.00595mol) in N,N-dimethylformamide (50ml), stirred at room temperature. The
mixture was stirred for 90 minutes at room temperature. Intermediate (7) (0.0054mol)
was added and the reaction mixture was stirred for 4 hours at 60°C. The mixture was
cooled and the solvent was evaporated. The residue was partitioned between dichloro-
methane and water. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue was purified by column chromatography over an aminopropyl
column (eluent: CH2Clp/CH30H 96/4). The pure fractions were collected and the sol-
vent was evaporated. The residue was crystallized from 4-methyl-2-pentanone. The
precipitate was filtered off and dried (vacuum; 50°C), yielding 1.67g (43.1%) of
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3,3-dimethylbutyl)-3H-1,2,4-triazol-3-one; mp. 191.9°C; [o}2. = +12.03° (c = 0.5% in

dichloromethane) (interm.20).

Table 1
k N
ST A0 ON ponpuco-n
. \
CH, EHSCH3
Int. Ex. R Rl R2 | Physical data
No. No.
15 6 H F F [mp. 196.4°C/cis
16 6 H Cl | a |mp.187.1°C/cis
17 6 H a | H |mp.201.5°C/cis
18 6 H F H |mp.213.2°C/cis
19 6 H F H |mp.211.1°C/trans
20 | 7 | H | F | F |mp.191.9°C/ ()2 =+1208 c =
0.5% in dichloromethane) /
(H-[cis(+)(B)]
21 7 H F F |mp.213.2°C/ [or.]lz)o =-7.89°
(c = 0.5% in dichloromethane)
(-)-cis(-)(B)]
2| 7 | B | F | F |mp22sc/mP=+838
(c = 0.5% in dichloromethane)
(+)-Icis(+)(A)]
B | 7 | H| F | F |mp1856C/[a2=-508°
(¢ = 0.5% in N,N-dimethylformamide)
()-[cis(-)(A)]
10
Example 8

A mixture of intermediate (2) (0.0025 mol) in dichloromethane (100ml) and methanol
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() -cis-4-[4- [Anligrald & A #dtrydid- i—'@lh?(ﬂbﬂf'-wﬁ&ﬁfeﬂﬂhﬁiﬁﬁl@#ﬁﬂ({ﬂ'@rhydmxyphenyl)—
1-piperazinyl]phenyl]-3H-1,2,4-triazol-3-one (0.0035 mol), cis-[5-(2,4-difluoro-

phenyl)tetrahydro-5-(1H-1,2,4-triazol-1-ylmethyl)-3-furanmethanol 4-methylbenzene-
sulfonate (the preparation of which is described in European Patent Application
0,539,938) (0.0033 mol) and sodium hydroxide (0.01 mol) in N,N-dimethylformamide
'(50ml) was stirred under nitrogen at 50°C for 4 hours and the mixture was stirred further
under nitrogen at 60°C for 2 hours. The mixture was cooled and water was added. The
product was crystallized out, filtered off and dried. The residue was purified on a glass
filter over silica gel (eluent : CHaClo/ CH30H 99/1). The pure fractions were collected
and evaporated. The residue was recrystallized from dioxane/2,2'-oxybispropane,
yielding 1.7g (72%) of (i)-_c_i§-4-[4-[4-[4—[[5—(2,4-diﬂuoropheny1)tetrahydro-5-(lﬂ-.
1,2,4-triaz01-1-ylmethyl)~3—furanyl]methoxy]phenyl]—1-piperazinyl]phenyl] -2,4-di-
hydro-2-(2-hydroxy-3,3-dimethylbutyl)-3H- 1,2,4-triazol-3-one; mp. 210.8°C (interm.
25).

Example 10
Chloroacetyl chloride (0.02 mol) was added to a stirring mixture of intermediate (15)

(0.0082 mol) in dichloromethane (100ml). Pyridine (0.037 mol) was added dropwise
and the mixture was stirred for 2 hours. Hydrochloric acid 1N (50ml) was added, the
mixture was stirred for 2 hours and separated. The organic layer was washed with a
sodium hydrogen carbonate-solution, dried, filtered off and evaporated. The residue was
crystallized and triturated in 4-methyl-2-pentanone/2,2'-oxybispropane, yielding 6.3g
(96.8%) of product. A sample (1g) was recrystallized from 4-methyl-2-pentanone,
yielding 0.6g of (%)-cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H- 1,2 ,4-triazol-1-
ylmethyl)-1,3-dioxolan-4-yl]methoxy]phenyl]-1-piperazinyljphenyl}-4,5-dihydro-5-oxo-
1H-1,2 4-triazol-1-yljmethyl]-2,2-dimethylpropyl chloroacetate (interm. 26).

Example 11
A mixture of (1)-2,4-dihydro-4-(2-hydroxy-3,3-dimethylbutyl)-2-[4-[4-(4-hydroxy-
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26) . The residue was recrystalhzed from 4-methyl-2-pentanone, yielding 1.1g (22%) of
(¥)-cis-2-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-
dioxolan-4-yllmethoxy]phenyl]-1-piperazinyl}phenyl]-2,4-dihydro-4-(2-hydroxy-3,3-
dimethyl-butyl)-3H-1,2,4-triazol-3-one; mp. 201.2°C (interm. 27).

1 2, 4- r‘%lﬁ%&tﬁ ey,m@ta&yl ) 3-furanyl ] net hoxy] phenyl | -

Example 12
A mixture of (+)-cis-1-[4-[4-[4-[[2-(2, 4-d1ﬂuoropheny1) 2-(1H-1,2,4-triazol-1-yl-
methyl)- 1,3-d.10xolan-4—yl]methoxy]phenyl] -1-piperazinyl]phenyl]-3-(3,3-dimethyl-2-

' oxobutyl)-1,3-dihydro-2H-imidazol-2-one (0.0036 mol) in methanol (50ml) and
dichloromethane (S0ml) was stirred. Sodium borohydride (0.01 mol) was added and the
mixture was stirred at room temperature for 1 hour. Water (100ml) was added and the
mixture was stirred for 1 hour. The mixture was separated and the aqueous layer was
extracted with dichloromethane. The organic layer was dried, filtered off and |
evaporated. The residue was purified on a glass filter over silica gel (eluent : CHaCly/
CH30H 99/1). The pure fractions were collected and evaporated. The residue was re-
crystallized from 4-methyl-2-pentanone, yielding 1.9g (73%) of (%)-cis-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]-3-(2-hydroxy-3,3-dimethylbutyl)-2-imidazolidinone; mp.
196.8°C (interm. 29). '
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27 | 11 | -N=CH- mp. 201.2°C
28 | 11 | -(C=0)-C(CHz)y- | mp.141.8°C
29 | 12 | -CHp-CHy- mp. 196.8°C
30 | 11 |-CH=N | mp. 147.6°C/ (+)-{(B-cis), B] / [0y

=+1.20° (c = 0.5% in methanol) /

B. Preparation of the final compounds

Example 13

A mixture of intermediate (15) (0.0014 mol), diphenyl chlorophosphate (0.003 mol) and
N,N-dimethyl-4-pyridinamine (1g) in dichloromethane (30ml) was stirred at room
temperature for 2 hours. The mixture was purified on a glass filter over silica gel (eluent:
CH,Cly / CH30H 98/2). The pure fractions were collected and evaporated. The residue
was recrystallized from 4-methyl-2-pentanone/2,2'-oxybispropane, yielding 1.1g (83%)
(*)-cis-1-[[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}-4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yl]methyl]-2,2-dimethylpropyl diphenyl phosphate; mp. 170.8°C (comp. 1).

Example 14

A mixture of compound (1) (0.0029 mol) and a dispersion of sodium hydroxide 50%
solution (5g) in 1,4-dioxane (50ml) was stirred at room temperature for 6 hours. Water
(200ml) was added, the mixture was filtered over dicalite and the filtrate was acidified
with hydrochloric acid till pH = 2-3. The mixture was extracted three times with
dichloromethane. The combined organic layers were dried, filtered off and evaporated.
The residue was dissolved in a saturated sodium hydrogen carbonate solution (100m1),
washed with 2,2"-oxybispropane and extracted twice with dichloromethane (500ml) and
methanol (100ml). The combined organic layers were dried, filtered off and evaporated.
The residue was crystallized from 2-propanol and a little water, yielding 1.2g (46%) of
(*)-cis-1-[[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}-4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yljmethyl]-2,2-dimethylpropyl phenyl sodium phosphate; mp. 167.0°C
(comp. 2).

Example 15
A mixture of compound (1) (0.0038 mol) and sodium hydroxide 50% solution (5g) in
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(el uent : CH[vasapdsq torthg filtrate. The mixture was boiled up in 2-propanol (20ml) and cooled
The mixture was filtered off, the precipitate was dissolved in water (200ml) and washed
twice with ethyl acetate. The aqueous layer was acidified with hydrochloric acid 1N and
extracted three times with dichloromethane. The combined organic layers were dried,
filtered off and evaporated. The residue was dissolved in methanol (70ml) and
methanol/ammonia (10ml) was added. The precipitate was filtered off and dried,
yielding 1.6g (51%) of (¥)-ammonium cis-1-[[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]-4,5-dihydro-5-ox0-1H-1,2,4-triazol-1-ylJmethyl]-2,2-dimethylpropyl
phosphate; mp. 189.6°C (comp. 3). |

h

Example 16 .

Sodium hydroxide 50% (1.4 mol) was added to a suspension of (+)-cis-1-[[4-[4-[4-[4-
[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-
yllmethoxylphenyl]-1-piperazinyl}phenyl]-4,5-dihydro-5-oxo-1H-1,2 4-triazol-1-
yllmethyl]-2,2-dimethylpropyl diphenyl phosphate (0.07 mol) in 1,4-dioxane (1400
ml) under N3 flow. . The resulting suspension was heated to 60 °C. The reaction
solution was stirred for 92 hours at 60 °C. The mixture was allowed to cool to 25 °C.
The mixture was poured out into distilled water (5.25 liter) and this mixture was stirred
vigorously for 1 hour. The mixture was filtered. The filtrate was acidified (pH = 2.7)
with hydrochloric acid and recipitation resulted. The aqueous layer was extracted with
CH2Cl (1 x 2 liter; 1 x 1.5 liter). The combined extracts were dried (NaSQy), filtered
and the solvent was evaporated. The residue (71.02 g; 124.7% yield) was stirred in
2-propanol (1050 ml), heated to reflux temperature, stirred and refluxed for 5 min,
cooled on an ice bath while stirring vigorously, cooled to 20 °C and stirring was
continued overnight. The precipitate was filtered off, washed with 2-propanol (1 x 35
ml), diisopropylether (2 x 35 ml) and dried (vacuum; 50 °C), yielding 48.10 g of (+)-cis-
4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1 -ylmethyl)-1,3-dioxolan-4-
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2,4-dihydro-3H-1,2,4-triazol-3-one hemihydrate; mp. 156.2°C (comp. 17).

Example 17 . _ .
1-Deoxy-1-(methylamino)-D-glucitol (0.02 mol) was added to a mixture of compound
(17) (0.005 mol) in water (70 ml) and the mixture was stirred until complete dissolution
(30 min). The solvent was evaporated. Toluene was added and azeotroped on the rotary
evaporator. Ethanol (250 ml) was added and the mixture was stirred vigorously. The
mixture was cooled on an ice bath and stirred for 1 hour and precipitation resulted. The
mixture was allowed to warm to room temperature (20 °C). The mixture was stirred for
18 hours at room temperature and the resulting precipitate was filtered off, washed with
ethanol, with diisopropylether (2 x 10 ml) and dried (vacuum; 50 °C), yielding: 6.14 g
(1). The filtrate was evaporated. The residue was dried (vacuum; 50 °C), yielding: 1.98
g (2). Fraction (1) was ground, stirred vigorously for 5 hours in ethanol (200 ml) and
the resulting precipitate was filtered off, washed with ethanol (4 x 5 ml) and dried
(vacuum; 45-50 °C; 64 hours), yielding: 4.98 g (¥)-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-[3,3-dimethyl-2-(phosphonooxy)butyl}-2,4-dihydro-3H-1,2,4-
triazol-3-one 1-deoxy-1-(methylamine)-D-glucitol (1:2).monohydrate (comp. 18)

Example 18

A mixture of intermediate (26) (0.0025 mol) and pyrrolidine (0.014 mol) in N,N-
dimethylformamide (50ml) was stirred at room temperature for 4 hours. Water was
added and the mixture was stirred. The precipitate was filtered off, washed with water
and purified on a glass filter over silica gel (eluent 1: CH2Cly/CH30H 98/2 and eluent 2:
CHszJCH3OH 95/5). The suitable fractions were collected and evaporated. The
residue was dissolved in dichloromethane (100ml) and stirred with hydrochloric acid
0.4N (50ml). The mixture was separated and the aqueous layer was extracted four times
with dichloromethane. The combined organic layers were dried, filtered off and '
evaporated. The oily residue was dissolved in dichloromethane, washed with a sodium
hydrogen carbonate solution, dried, filtered off and evaporated. The residue was |
crystallized from 4-methyl-2-pentanone, yielding 1.1g (53%) of (%)-cis-1-[[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}-4,5-dihydro-5-oxo- 1H-1,2,4-triazol- 1-yl}methyl]-2,2-di-
methylpropyl 1-pyrrolidineacetate; mp. 156.7°C (comp. 28).

Example 19

A mixture of intermediate (16) (0.0066 mol), 4-methyl-1-piperazineacetic acid
dihydrochloride (0.013 mol), 1,3-dicyclohexylcarbodiimide (0.026 mol) and N,N-
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temperaturc for 4 hours. Hydrochloric acid IN (200ml) was added and the mixture was
stirred for 1 hour. The precipitate was filtered off, water (600ml) was added and the
mixture was separated (*). The aqueous layer was washed with dichloromethane
(100ml) and separated. The aqueous layer was neutralized with pyridine and extracted
five times with dichloromethane. The combined organic layers were dried, filtered off
and evaporated, yielding 4.5g of fraction 1. (*) The organic layer was washed with
hydrochloric acid IN (100ml) and separated. The aqueous layer was neutralized with
pyridine and extracted twice with dichloromethane. The combined organic layers were
dried, filtered off and evaporated, yielding 2g of fraction 2. Fractions 1 and 2 were put
together and recrystallized from (acetonitrile 2% water)/ 2,2’ oxybispropane, yielding
3.8g (61%) of (+)-cis-1-[[4-[4-[4-[4-[[2-(2,4-dichlorophenyl)-2-(1H-1,2,4-triazol-1-
ylmethyl)-1,3-dioxolan-4-ylJmethoxy]phenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-
1H-1,2,4-triazol-1-yl]methyl]-2,2-dimethylpropyl 4-methyl- 1-piperazineacetate .
monohydrochloride . hemihydrate; mp. 156.0°C (comp. 32).

Example 20
A mixture of compound (17) (0.0034 mol) in a solution of hydrochloric acid in

2-propanol (10ml) and dichloromethane (60ml) was stirred and refluxed for 30 minutes.
The mixture was evaporated. The residue was dissolved in water and filtered off. The
filtrate was neutralized with a sodium hydrogen carbonate solution and extracted with
dichloromethane. The organic layer was dried, filtered off and evaporated. The residue
was dissolved in hydrochloric acid 0.5N (50ml) and washed three times with ethyl
acetate (100ml). The aqueous layer was neutralized with pyridine and extracted three
times with dichloromethane. The combined organic layers were dried, filtered off and
evaporated. The residue was crystallized from acetonitrile and a little N,N-dimethyl-
formamide, yielding 1.3g (46%) of (+)-cis-1-[[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]—4,5—dihydro—5—oxo—lﬂ-1,2,4»u'iazol-l-yl]methyl]-2,2-dimethy1propy1 B-alanine
monohydrochloride; mp. 217.9°C (comp. 36).

Example 21

A mixture of (+)-cis-N-[1-[3-[1-[[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]-4,5-
dihydro-5-oxo- 1H-1,2,4-triazol-1-ylJmethyl]-2,2-dimethylpropoxy]-3-oxopropyl]-1,4-
dihydro-4-pyridinylidene]-N-methylmethanaminium chloride monchydrate (0.0024 mol)
and pyrrolidine (0.01 mol) in N,N-dimethylformamide (50ml) was stirred at room

B]
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acidified silica gel (eluent : CHClo/CH30H 96/4). The suitable fractions were collected and
evaporated. The residue was dissolved in hydrochloric acid 1N (50ml), neutralized with
pyridine and extracted five times with dichloromethane. The combined organic layers
were dried, filtered off and evaporated. The residue was crystallized from 4-methyl-2-
pentanone and water (5 drops) yielding 1. lg (51%) of (*)-cis-1-[[4-[4-[4-[4-[[2-(2,4-
difluorophenyl)-2-(1H-1,2 4—tnazol-1-ylmethy1) 1,3-dioxolan-4-yl]Jmethoxy]phenyl]-1-
piperazinyl}phenyl}-4,5-dihydro-5-oxo-1H-1,2,4-triazol-1-yljmethyl}-2,2-dimethyl-
propyl 1-pyrrolidinepropanoate . monohydrochloride . monohydrate; mp. 154.4°C

(comp. 37)
Table 3
k v
0
o ST OO oo
OR*
l\CH3
CH3 CH3
Co. Ex. R Rl R2 R3 R4 | Physical data
No. No.
1 13 H F F | CgHs | CgHs | mp. 170.8°C
2 14 | H F F H | CgHs | mp. 167.0°C/Na*
3 15 H F F H | H |mp.189.6°C/NHs*
4 13 H Cl Cl CeHs | CgHs | mp. 167.1°C
5 15 H Cl Cl H H | mp. 188.2°C/NH4*
6 13 H a H | CeHs | CeHs | mp. 174.2°C
7 15 H Cl H H H |mp.195.5°C/NH4t
8 13 H F H | CgHs | CgHs | mp. 184.6°C
9 15 H F H H H | mp. 159.8°C/NH4*
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(+)-[(B-cis), B]

i1 | 15| H | F | F | H | H |mp.2007°C/NHg
[0l =-15.8°

(c =0.1% in DMF)
(+)-[(B-cis), B]

2 | 3 | H | F | F | CsHs| CeHs |mp.76.6°C

(ol = -15.89° (c =
0.1% in methanol)
()>[(Acis), Bl
13 | 13 | H | F | B |CeHs| CeHs |mp.76.7°C

ol = 13.62°

c= O.I%l in methanol)
(-)-[(B-cis), A]

4 | 13 | H | F | B |CeHs| CeHis | mp.145.7°C

[012) = -3.52°

(c = 0.1% in methanol)
(-)-[(A-cis), A}

15 13 H F F CgHs | CeHs [cis '
16 15 H F F H H |mp.201.3°C/NHgt
cis
17 16 H F F H H | mp. 156.2°C
cis 1/2H0
18 17 H F F H H |mp.117.6°C
cis .2 CH3-NH-CHj-
(C-OH)4-CH2-OH
19 17 H F F H H |mp. 184.7°C/cis
C(CH2-OH)3NH>
20 17 H F | F H H |mp.251.7°C/.2 Na*

cis. 7/2 H,0
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No. | No. | \R6
2| 18| H| F | F| CHp _ \’j mp. 156.7°C
7\
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A 2HCI

C. Physicochemical example

Example 22

Solubility

An excess of compound was added to 5 ml of solvent (the type of solvent is specified in
the table). The mixture was shaken during 1 hour at room temperature. The precipitate
was filtered off. The pH of the remaining solvent was measured and is shown in the
table. The concentration of the compound was measured via UV-spectroscopy and is
shown in the column “Solubility”.

Co. No. Solvent pH Solubility (mg/ml)
2 water 7.01 >6
3 water 6.95 31.93
7 water _ 6.80 0.35
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37 0.1 NHCl 1.26 >6

38 0.1 N HC] 1.59 >6

31 0.1 N HCl 1.53 >6

D. Pharmacological examples
Example 23
Mouse triple mycosis model

~ The test compounds were evaluated for their activity in a mouse model of fungal

infection in which three mycoses - vaginal candidosis, cutaneous trichophytosis and
disseminated aspergillosis - were established simultaneously. The mice, in groups of
10, were pretreated with subcutaneous injections of oestradiol valerate (500ug) then
inoculated on day O with the following : 100 000 colony forming units (CFU)/g of
Aspergillus fumigatus B19119 intravenously, a suspension containing 108 Candida
albicans cells intravaginally and a aqueous suspension of Trichophyton quinckeanum on
lightly scarified dorsal skin. Treatment with the test compounds (orally or intravenously)
was begun on the day of infection and continued for 5 days. All animals that died
spontaneously and those that survived and were sacrificed on day 6, were sampled for
the numbers of Aspergillus fumigatus CFU/g in kidney and spleen, for skin lesion
scores (0 = no visible lesion; 1 = a few point lesions; 2 = moderate lesions; 3 = severe
lesions) and for Candida albicans CFU from a vaginal swab. -

Mouse disseminated Candida model

Mice in groups of 10 were infected intravenously with 8 x 105 CFU of Candida albicans.
Treatment was begun on the day of infection and repeated daily for 9 days. Candida
albicans CFU/g kidney were measured for all mice that died spontaneously or were
killed on day 10.

The table indicates the lowest concentrations of the shown compounds that achieved a
reduction in mean Candida counts of 1 log (i.e. a 10-fold reduction) or more, either in
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Mouse triple mycosis model Mouse disseminated
Candida model
Vaginal Candida CFU Dermatophyte skin score Kidney Candida CFU
reduced by 1 log or more reducedto <1 reduced by 1 log or more
CN| [IVroute oral route IV route oral route IV route
34 2.5 2.5 2.5 2.5 5
3 2.5 2.5 2.5 2.5 10
17 <25 NT <25 NT - NT
Exampl
f fur ibili

A panel of Candida isolates plus single isolates of the dermatophytes Microsporum
canis, Trichophyton rubrum and T. mentagrophytes; Aspergillus fumigates, and
Cryptococcus neoforman§ were used to evaluate the activity of the test compounds in
vitro. Inocula were prepared as broth cultures (yeasts) or as suspensions of fungal
material made from agar slope cultures (moulds). The test compounds were pipetted
from DMSO stock solution into water to provide a series of 10-fold dilutions. The
fungal inocula were suspended in the growth medium CYG (F.C. Odds, Journal of
Clinical Microbiology, 29, (2735-2740, 1991) at approximately S0000 colony-forming
units (CFU) per ml and added to the aqueous test drugs.

The cultures were set up in the 96 wells of plastic microdilution plates and they were
incubated for 2 days at 37°C (Candida spp.) or for 5 days at 30°C (other fungi). Growth
in the microcultures was measured by its optical density (OD) measured at a wavelength
of 405 nm. The OD for cultures with test compounds was calculated as a percentage of

the control, drug-free OD. Inhibition of growth to 35% of control or less was recorded
as significant inhibition.

Minimal inhibitory concentration (MICs) of intermediates 15, 16, 17, 18, 24 range from
<0.01 to about 10 UM Candida glabrata, Candida krusei, Candida parapsilosis, non-
azole-resistent Candida albicans, Cardida kefyr, Microsporum canis, Trichophyton
rubrum, Trichophyton mentagrophj:tes, Cryptococcus neoformans, Aspergillus
fumigatus.
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stirred with

1750 grams of sodium saccharin in 2.5 1 of purified water and while stirring there were
added 2.5 1 of cocoa flavor and polyethylene glycol g.s. to a volume of 50 1, providing
an oral drop solution comprising 10 mg/ml of A.I. The resulting solution was filled into
suitable containers.

Example 26 : CAPSULES
20 Grams of the A.L, 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose,

0.8 grams colloidal silicon dioxide, and 1.2 grams 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 27 : FII M-COATED TABLETS

Preparation.of 1ablet.core

A mixture of 100 grams of the A L, 570 grams lactose and 200 grams starch was mixed
well and thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10
grams polyvinylpyrrolidone in about 200 ml of water. The wet powder mixture was
sieved, dried and sieved again. Then there was added 100 grams microcrystalline
cellulose and 15 grams hydrogenated vegetable oil. 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 grams methyl cellulose in 75 ml of denaturated ethanol there was
added a solution of 5 grams of ethyl cellulose in 150 ml of dichloromethane. Then there
were added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 Grams 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 grams of magnesium
octadecanoate, 5 grams of polyvinylpyrrolidone and 30 ml of concentrated colour
suspension and the whole was homogenated. The tablet cores were coated with the thus
obtained mixture in a coating apparatus.
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1, 3- di cycl ohéRgled 40 Mo teppgratyre amtwmlﬂn)en dmm Nater for injection q.s. ad 11, giving
a solution comprising 4 mg/ml of A.L. The solution was sterilized by filtration and filled

in sterile containers.

Example 29 : SUPPOSITORIES

3 Grams A L was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in
25 ml polyethylene glycol 400. 12 Grams surfactant (SPAN®) and triglycerides
(Witepsol 555 ®) g.s. ad 300 grams 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
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a pharmaceutically acceptable acid or base addition salt thereof or a stereochemically

isomeric form thereof, wherein
A and B taken together form a bivalent radical of formula :

-N=CH- (a),
-CH=N- (b),
-CHy-CHz- (o),
-CH=CH- (@),
-C(=0)-CHz- (e),
-CH2-C(=0)- (),

wherein one hydrogen atom in the radicals (a) and (b) may be replaced with a Cj_g-alkyl-
radical and up to two hydrogen atoms in radical (c), (d), (¢) or (f) may be replaced by a

C1-¢-alkyl-radical;
D is a radical of formula
M N N
I\ I W I
(& (& @
R2 ]/ """" R2 ¥ R2
0 k] 0 ] ’ 0 y
R! R! R!
D,) D,) D3)
L. is a radical of formula
0 0] 5
i i R
—P—OR3 —C—AK—N
' ? \R5 i
or*
(L1) ' (1.2)

Alk is a Cj.4alkanediyl radical;
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pyrrolidine, piperidine, morpholine, piperazine or substituted piperazine ring, said
substituted piperazine being a piperazine ring substituted on the 4-position of the
piperazine ring with Cy_galkyl, hydroxyCj.galkyl, aminoC)_galkyl, mono- or
di(Cj-galkyl)aminoC). galkyl.

Ll

2. A compound according to claim 1, wherein D is a radical of formula (D7) or (D3).

3. A compound according to claim 2, wherein D is a radical of formula (D1), wherein
R1 s chloro or fluoro and R2 is hydrogen, chloro or fluoro; L is a radical of formula
(L1), wherein R3 and R? each independently are phenyl or hydrogen.

4. A compound according to claim 3, wherein the compound is (+)-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-[3,3-dimethyl-2- (phosphonooxy)butyl]-2,4-dihydro-
3H-1,2,4-triazol-3-one, a stereochemically isomeric form or a base addition salt form
thereof.

5. A composition comprising a pharmaceutically acceptable carrier and as active

ingredient an antifungally effective amount of a compound as claimed in any of claims 1
to 4.

6. A process for preparing a composition as claimed in claim 5 characterized in that a
compound as claimed in any of claims 1 to 4 is intimately mixed with a pharmaceutically
acceptable carrier.

7. A method of inhibiting the development of and/or eliminating fungi in warm-blooded
animals suffering from infections by these fungi, comprising the administration to said
warm-blooded animals of an antifungally effective amount of a compound as claimed in
any of claims 1 to 4.

—_—
8. A compound of formula (I) This Sheet Has Been Rep
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stirred at rOgfh thereof, wherein
A and B taken together form a bivalent radical of formula

-N=CH- (a),
-CH=N- (b),
-CHz-CHz- (o),
-CH=CH- (@,

-C(=0)-CH2- (),

-CHy-C(=0)- (D, |
wherein one hydrogen atom in the radicals (a) and (b) may be replaced with a Cj-g-alkyl-
radical and up to two hydrogen atoms in radical (c), (d), (e) or (f) may be replaced by a
Ci-¢-alkyl-radical;

D is a radical of formula

o

N N—\
7\ / \
kN/N kN’N

N
O .. O —. .
R2 ]/ : R2 ~ R2
) , 0 : 0

(1)) _ D3)
wherein -
Rlis halo; and

R2 is hydrogen or halo.

9. A compound according to claim 8, wherein the compounds is (+)-cis-4-[4-[4-[4-[[2-
(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yl]-methoxy]-
phenyl]-1-piperazinyljphenyl]-2.4-dihydro-2-(2-hydroxy-3,3-dimethylbutyl)-3H-1,2.4-
triazol-3-one, a pharmaceutically acceptable acid addition salt thereof or a
stereochemically isomeric form thereof. | .

10. A process for preparing a compound as claimed in claim 1 characterized by
a) O-acylating or O-phosphorylating an intermediate of formula (II) wherein A, B and D
are as defined in claim 7 with an acylating or phosphorylating reagent of formula (III),

This Sheet Has Been Replaced

N _ R




-

errperature‘lfm hour. The mxture was poured |

\%ﬁ é\mﬁm’\lﬁﬁ\‘ o dried, filtdr e

di ssotved in hydr ochloric aci d 0.5N =
et hyl acetate (100m").' The aqueous | ayer_yas neutrall
extracted three tinmes with di.chl oronet hane. The conbifn
were dried, filtered of f and evaporatenjl The regmduejwas crystallized from
4- et hyl - 2- pent anggre andrwal er 5m The resl due was puriried U|| | ass
filter over &HQ (415 r NG PREACGHBOt 98/ 4L, Fhe- ()
sui tabl e fractlons wer e Ccof’l ected” anda-eBaporated. The residu Gﬂﬁfas di ssol ved
in hydrochloric acid 1IN (50m ), neutralized with pyridine an tracted
five times with dichloronethane. The dBhbined organic |ayers were dried,
filtered of I v WARSE fARbve fEQﬁné?ﬁduﬁ‘éﬁc%%yﬂf §t&huozamﬁi@a@défmai fy! -

pent anone and yvater (5 drops) din .

()-cis-1-[[4SjAAL00 4. [ 2- (2, 4-

b) O-acylating an intermediate of formula (IT) with reagent of formula (VI) wherein W1
is a reactive leaving group such as hydroxy or halo, and W2 is a reactive leaving group
such as halo or a sulfonyloxygroup, and subsequently reacting the thus obtained
intermediate (VII) with an amine of formula (VII), thus yielding a compound of formula

d-b)
I O
@— —@—l\‘l }\I—CHz—CH—C(CH3)3 + W1—C Alk-W2
(VD)
(D 0
O0—C—Alk-W? RS
X | '
_ @ @N Nl —tr—cicrigs +
1 é R6
(VD

or converting the compounds of formula (I) into each other following art-known
functional group transformation procedures; converting the compounds of formula (I)
into a salt form by treatment with a pharmaceutically acceptable acid or base; or
conversely, converting the salt form into the free base of the free acid by treatment with
alkali, respectively an acid; and/or preparing stereochemically isomeric forms thereof.
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Table 3 [er]

WATERSOLUBLE AZOLE ANTIFUNGALS

formula (1),

N\
OO
S )

A__

R |
N

o’L

N—CH;—CH—C(CH3); (I),

B

an acid or base addition salt thereof or a stereochemically isomeric form thereof, wherein
A and B taken together form -N=CH-, -CH=N-, -CH>-CHj, CH=CH-, -C(=0)-CHz-,

-CHp-C(=0); D is a radical of formula
N N
N L x
Nl O . N’ O
O ? ’
R! R}
D) Dy
L is a radical of formula
O 0 5
I t /R
—P—OR? —C—Alk~N .
' » \R6 S
OR*
Ly L)

Alk is a C}-4alkanediyl radical; R! is halo; R? is hydrogen or halo; R3 is hydrogen,
C1-6alkyl, phenyl or halophenyl; R4 is hydrogen, Ci.¢alkyl, phenyl or halophenyl;
RS is hydrogen or Cj.galkyl; RS is hydrogen, C1.¢alkyl, C1.galkyloxycarbonyl, or R3
and R6 taken together with the nitrogen atom to which they are attached form a
heterocyclic ring. Active intermediates, compositions and methods of preparing

" compounds, compositions are described. '

g .
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: The present invention is concerned with novel water-soluble broad-spectrum azole
antifungals as well as the antifungally active precursors thereof. '

Systemic fungal infections in man are relatively rare in temperate countries and many of
the fungi that can become pathogenic normally live commensally in the body or are
common in the environment. However, the past few decades have witnessed an
increasing incidence of numerous life-threatening systemic fungal infections world-wide
- and these now represent a major threat to many susceptible patients, particularly those
already hospitalized. Most of the increase can be attributed to improved survival of
immunocompromised patients and the chronic use of antimicrobial agents. Moreover,
the flora typical of many common fungal infections is also changing and this is
presenting an epidemiological challenge of increasing importance. Patients at greatest
risk include those with impaired immune functioning, either directly as a result of
immunosuppression from cytotoxic drugs or HIV infection, or secondary to other
debilitating diseases such as cancer, acute leukaemia, invasive surgical techniques or
prolonged exposure to anti-microbial agents. The most common éystemic fungal
infections in man are candidosis, aspergillosis, histoplasmosis, coccidioidomycosis,
paracoccidioidomycosis, blastomycosis and cryptococcosis.

Antifungals such as ketoconazole, itraconazole and fluconazole are being increasingly

AN employed for the treatment and prophylaxis of systcm'ic fungal infections in
immunof:ompromised patients. However, concern about fungal resistance to some of
these agents, especially the more narrow spectrum ones, €.g. fluconazole, is growing.
Worse still, it is recognized in the medical world that about 40% of the people suffering
from severe systemic fungal infections are hardly able, or not at all to receive medication
via oral administration. This inability is due to the fact that such patients are in coma or
suffer from severe gastroparesis. Hence the use of insoluble or sparingly soluble
antifungals such as itraconazole or saperconazole, that are difficult to administer
intravenously, is heavily impeded.

Consequently, there is a need for new antifungals, preferably broad-spectrum
antifungals, against which there is no existing resistance and which can be administered
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composmon suitable for oral administration. This enables the physician to continue

- treatment with the sarhe drug after the patient has recovered from his cond;uon which
. required intravenous administration of said drug.

US-4,267,179 discloses heterocycli;: derivatives of (4-phenylpiperazin-1-yl-
aryloxymethyl- 1,3-dioxolan-2-yl)-methyl- 1H-imidazoles and 1H-1,2,4-triazoles useful . -

-as antifungal and antibacterial agents. Said patent encompasses itraconazole, which is

now -available as a broadspectrum antifungal on a world-wide basis.

US-4,916,134 teaches novel 4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-azolylmethyl)-1,3-
dioxolan-4-ylJmethoxy]phenyl]-1-piperazinyljphenyl]triazolones having improved
antimicrobial properties. Said patent encompasses saperconazole.

US-4,791,111 discloses derivatives of [[4-[4-(4-phenyl-1-piperazinyl)phenoxymethyl]-
1,3-dioxolan-2-yl}methyl}-1H-imidazoles and 1H-1,2,4-triazoles, structurally related to
some of the compounds of the present invention, which are taught to have favourable
anti-microbial properties.

US-5,039,676 discloses azole-methyl substituted tetrahydrofurans, structurally related to
some of the compounds of the present invention, which are taught to have

antifungal activity and EP-0,539,938 teaches analogous trisubstituted tetrahydrofuran
antifungals. '

The present invention concerns novel compounds of formula

o’L

' 0o
— J r
-0 N N N~ “N—CH;—CH—C(CH3)3
\ [ A ’

A—B

@,

the pharmaceutically acceptable acid or base addition salts thereof and the
stereochemically isomeric forms thereof, wherein

A and B taken together form a bivalent radical of formula :

-N=CH- (a),
-CH=N- (b),
-CHp-CHp- (),
-CH=CH- ), .
-C(=0)-CHz- (e),
-CHz-C(=0)- (f),
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L is a radical of formula
0]
I q R
—P—OR? , Or —-C—Alk—N\ .
(I)R“ R
(Ly) _ Ly
Alk is a Cj4alkanediyl radical;
R1is halo;
R2 is hydrogen or halo;
R3 is hydrogen, C1.galkyl, phenyl or halopheny];
- R# is hydrogen, C1.galkyl, phenyl or halophenyl;
L%

R3 is hydrogen or Cygalkyl;

- R6 is hydrogen, C;.galkyl, C;.galkyloxycarbonyl, or
RS and R6 taken together with the nitrogen atom to which théy are attached form a
pyrrolidine, piperidine, morpholine, piperazine or substituted piperazine ring, said
substituted piperazine being a piperazine ring substituted on the 4-position of the
piperazine ring with Cj.galkyl, hydroxyCj.galkyl, aminoC; . galkyl, mono- or
di(C;.galkyl)aminoC;.galkyl.

In the definitions hereinabove and hereinafter the term halo defines fluoro, chloro, bromo
and iodo; Cj-galkyl is generic to straight and branch chained hydrocarbons having from 1
to 6 carbon atoms, such as, for example, methyl, ethyl, propyl, butyl, pentyl or hexyl
and the possible branched isomers thereof; the term “Cj_galkyl” in Cy_galkyloxy,
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cis .2 CH3-NH CH2-

'(C—CH)[err] CH[err] OH. 19 - 17 H F H
H “np. 18 [pémr}a@@cglly acceptable acid addition salts as mentioned heremabove are meant

' _C( CH[ err] - O E&hﬁﬂlé@'ﬂl@&éﬂapeuncally acti¥€ non-toxic adeid addition sallt forms whih the F

| 7/ 2 HH[ é:ppﬂp@mdi of l:} (?) are abllt\:l?o form. The latter can convemently be obtained by
treating the base form with such appropriate acids as inorganic acids, for example,
hydrohalic acids, e.g. hydrochloric, hydrobromic and the like; sulfuric acid; nitric acid;
phosphoric acid and the like; or organic acids, for example, acetic, propanoic, hydroxy-

ci's.

acetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic,
(Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic, benzene-
sulfonic, 4-methylbenzenesulfonic, 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 compounds of formula (I) containing
acidic protons may also be converted into their'therapeuﬁcally active non-toxic metal or
amine addition salt forms by treatment with appropriate organic and inorganic bases.
Appropriate base salt forms comprise, for example, the ammonium salts, the alkali and
earth alkaline metal salts, e.g. the lithium, sodium, potassium, magnesium, calcium salts
and the like, salts with organic bases, e.g. the benzathine, N-methyl-D-glucamine, 2-
amino-2-(hydroxymethyl)-1,3-propanediol, hydrabamine salts, and salts with amino
acids such as, for example, arginine, lysine and the like. Conversely the salt form can be
converted by treatment with acid into the free acid form. -
The term addition salt also comprises the hydrates and solvent addition forms which the
compounds of formula (I) are able to form. Examples of such forms are e.g. hydrates,
alcoholates and the like.

i
The term “stereochemically isomeric forms™ as used hereinbefore defines all the possible
isomeric forms which the compounds of formula (I) may possess. 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. More in particular, stereogenic centers
may have the R- or S-configuration; substituents on bivalent cyclic saturated hydro-
carbon radicals, in particular the substituents on the dioxolane or tetrahydrofuran ring,
may have either the cis- or trans-configuration. Stereochemically isomeric forms of the
compounds of formula (I) are obviously intended to be embraced within the scope of this
invention.
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(-)[(B-cis), Al
Alk is appropriately methylene or ethanediyl;

R! is suitably fluoro, chioro or bromo, preferably fluoro;
R2 is suitably hydrogen, fluoro, chloro or bromo, preferably fluoro;

R3 is suitably hydrogen or phenyl, preferably hydrogen;
" R4 is suitably hydrogen or phenyl, preferably hydrogen;

RS is suitably hydrogen, methyl or ethyl;

‘R6 is suitably hydrogen, methyl or ethyl; or

R5 and RS are suitably taken together with the nitrogen atom to which they are attached to
" form a pyrrolidine ring or a substituted piperazine ring.

A and B taken together are suitahly radicals of formula (a), (b) or (c).

Interesting compounds are those compounds of formula (I) wherein D is a radical of
A formula (D7) or (D2).

" Particular compounds are those compounds of formula (I) wherein L is a radical formula
(Lp) wherein.R5 and RS each independently are hydrogen or Cjgalkyl; or when taken
together with the nitrogen atom to which they are attached form a pyrrolidine, or a
piperazine ring substituted with C1.5a1kyl or Cy-galkyloxy on the 4-position of the
piperazine ring.

- More interesting compounds are those interesting compounds wherein L is a radical of
formula (L1). )

Preferred compounds of formula (I) are those compounds of formula (D) whereinD1is a
. radical of formula (D1), wherein R1 is chloro or fluoro and R2 is hydrogen, chloro or

fluoro; L is a radical of formula (L1), wherein R3 and R4 each independently are phenyl

or hydrogen. )

The compounds of formula (I) wherein the substituents on the dioxolane or
tetrahydrofuran have the cis-configuration, i.c. wherein the triazolmethylene substituent
and the substituted phenyloxy methylene substituent are on the same side of the plane of
the dioxolane or tetrahydrofuran ring, are preferred.

More preferred compounds are selected from :

(*)-ammonium cis-1-[[4-[4-[4-[4-[[2-(2,4-difluoropheny])-2-(1H-1,2,4-triazol-1-yl-
methyl)-1,3-dioxolan-4-yljmethoxy]phenyl]-1-piperazinyllphenyl]}-4,5-dihydro-5-oxo-
1H-1,2 4-triazol- 1-yljmethyl]-2,2-dimethylpropyl phosphate;
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(¢ =7 .. . 1H-1,2,4-triazol-1-yljmethyl]-2,2-dimethylpropyl phosphate; . 5% in met hanol )

(@) ammomum cis-1-[[4-[4-[4-[4-[[2-(4-chloropheny])-2-(1H-1,2,4-triazol-1-yl-
methyl)-1,3-dioxolan-4-ylJmethoxy]phenyl]- -1-piperazinyl]phenyl]-4,5- dlhydro-S-oxo-

. 1H-1,2,4-triazol- 1-yl}methyl]-2,2-dimethylpropyl phosphate(ester) monohydrate;

_(+)-ammonium cis-1-[[4-[4-[4-[4-[[2-(4-fluoropheny])-2-(1H-1, 2,4-triazol- 1~y1methy1)—
1,3-dioxolan-4-yl]methoxylphenyl]-1-piperazinyl}phenyl}-4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yljmethyl]-2,2-dimethylpropyl phosphate;
{+)-cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- l-ylmethyl) 1,3-
dioxolan-4-yllmethoxyl}phenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yljmethyl}-2,2-dimethylpropyl 4-methyl-1-piperazineacetate monohydro-

- chloride; and .
()-cis-4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-
1,3-dioxolan-4-yllmethoxy]phenyl}-1-piperazinyl]phenyl}-2-[3,3-dimethyl-
2-(phosphonooxy)butyl]-2,4-dihydro-3H-1,2,4-triazol-3-one hemihydrate.

Most preferred is
(H)-cis-4-[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]-2-[3,3-dimethyl-
2-(phosphonooxy)butyl}-2,4-dihydro-3H-1,2,4-triazol-3-one, the stereochemically
isomeric forms thereof and the base addition salts thereof.

The compounds of formula (I) may generally be prepared by O-acylation or O-phos-
phorylation of an intermediate alcohol of formula (II) with an acylating or phos-
— : phorylating reagent of formula (III), wherein W1 is a reactive leaving group such as,
' hydroxy or halo. Said reaction may be performed following art-known acylation or
phosphorylation procedures, for instance, by stirring the reactants in a reaction-inert
solvent, optionally in admixture with a base to pick up the acid that is formed during the

reaction.
OH

I
Q_ —©—1\‘1)1\N—CH2——CH—C(CH3)3 + Wl — (I)

(1)
(1)

The compounds of formula (I) may also be prepared by O-alkylating a phenol of formula
(IV) with an alkylating reagent of formula (V), wherein W2 is a reactive leaving group
such as halo, or a sulfonyloxy group. Said reaction may be performed by stirring the
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reactants in a reaction-inert solvent, optionally in admixturé with a suitable base to pick
up the acid that i formed during the reaction. In the compounds and intgr-mediates
* mentioned hereinafter the substituents are as defined above, unless otherwise indicated.

. o) Oo-L —
' /\ ' | .
D-W2 + H—O@—N .N~©—NJ\N—CH2-—CH—C(CH3)3 — @D
\ , . \ I
(V) -
' - v '

A—B

The preparation of intermediates of fo_rmula (V), wherein D is a radical of formula Dl;
has been disclosed in U.S. Patent No 4,267,179. The preparation of intermediates of
" formula (V), wherein D is a radical of formula D3, has been disclosed in EP-0,539,938.

" The compourids of formula (I), wherein L is a radical of formula L2, said compounds
being represented by formula (I-b), may also be prepared by O-acylating an intermediate
of formula (II) with a reagent of formula (VI) and subsequently reacting the thus

obtained intermediate of formula (VII) with an amine of formula (VII), thus yielding a
compound of formula (I-b). '

OH

0
™\ M | : 9
D—O—@—N NON N—CH;—CH—C(CHzs + W!—C—AKk-W?
/ \—B
- (VD
- (@M o
o 0 oL Ancw? RS
_ n J | /
sv- — n-o@-N NON N—CH—CH-C(CH)s + HN
. j— A—B | R
(VI (VIID
—_— d-b) '

The compounds of formula (I) may also be converted into each other following art-
known transformations. For instance, the compounds wherein L is a radical of formula
L;, said compounds being represented by formula (I-a), may be interconverted as
follows. Compounds of formula (I-a) wherein R3 and/or R4 are Cy.galkyl, phenyl or
halophenyl may be transformed into compounds of formula (I-a), wherein R3 and/or R4
are hydrogen using art-known hydrolysis procedures, e.g. by reaction with sodium
hydroxide in an appropriate solvent, e.g. water or 1,4-dioxane.

The compounds of formuld (I-b) may be interconverted into each other as follows.



29 18
H. F
€ 26-
Physi cal

H

| '  REPLACEMENT SHEET |
FF CH2 N N-CHY  eiipomdB5m3—300 18
CH err] [err] np. 166} 3
Co. Ex. R Rerr] Rerr] Ak | 27 SEP 1898
No.- No. il
-8-

‘Compounds of formula (I-b) wherein R> and/or RS are hydrogen may be transformed
into compounds of formula (I-b), wherein RS and/or R6 are Cy_g-alkyl, by art-known

- N-alkylation reactions. Compounds of formula (I-b), wherein RS is hydrogen may be

converted into compounds of formula (I-b), wherein R6 is Cj-galkyloxycarbonyl by art-
" known N-acylation reactions. Conversely compounds of formula (I-b), wherein R6 is
C1-silkyloxycarbonyl may be converted into compounds of formula (I-b), wherein R is
hydrogen by art-known hydrolysis reactions. ' -

The intermediates of formula (II)lmay be prepared by O-alkylating a reagent of formula
(IX) with an alkylating reagent of formula (V) following O-alkylation procedures
described hereinabove for the preparation of compounds of formula (J).
' . . - -0 OH
o /\ M |
D-W2 + H-—O@—N N@—N N—CH;—C—C(CH3)y — (II)
) . / B
2 )
' (IX)

B

The intermediates of formula (II) may also be prepared by O-alkylating a reagent of
fonnulg (X) with an alkylating reagent of formula (V) foliowing Q-alkylation procedures
described hereinabove for the preparation of compounds of formula (I), and subse-
quently reducing the thus formed intermediate of formula (XI); Said reduction may be.
performed by stirring the intermediate of formula (XI) with a reducing reagent, such as,
for example, sodiumborohydride in a reaction-inert solvent , such as, for example, a
halogenated hydrocarbon, e.g. dichloromethane, an alcohol, e.'g. methanol and mixtures
thereof.

0
/M X i
D-W? + H—OQN NON N—CH;—C—C(CHs)3
\—-/ 1 ! )
)
X)

v A—B

A—B

— J it
— D—O—QN N@N N—CH,—C—C(CHz)y — (I)
\ 7 1 L

(XI)

The preparation of intermediates of formula (X) is disclosed in US-4,931,444.



= o REPLACEMENT SHEET |
31 18 H F. F CH err] -N N- ( CH[ epr=fft-etid :
171. 7[err] C _
*2HO . Herr] 0 32 19 H d d cHerd | 27 SEP"%H]
np. 156.0[err]C
.2HA . 1/ 2H err] O 33 19 H F F Oerr]-CH rr] [err] np.
A P S rm———
. HO - 35f fofinula (k1) fo'ﬁowmg':art Ietdvii K] tRfprocedures with an alkylatmg reagent
[er 1 3f6f 2l XIIB h W3F G a%e leaving group, e. halol\I Hlerr]
. 217 9f er?] ermua( w erem 1S an appropri g group, €.8.
. HA- 37 0 21 H F CH[err] CH err] [err]

np. 154 4[err]C

O
1t
0 @‘ @‘N N-H + W—CH,—C—C(CH); —= (XI)
\—/ M—B . .

(XIII) .
(X1I)

. Pure stereochemically isomeric forms of the compounds and the intermediates of this _

invention may be obtained by the application of art-known procedures. Diastereoisomers

. . may be separated by physical separation methods such as selective crystallization and

~ . chromatographic techniques, €.g. liquid chromatography. Enantiomers may be separated
from each other by the selective crystallization of their diastereomeric salts with optically
active acids. Alternatively, enantiomers may be separated by chromatographic
techniques using chiral stationary phases. Said pure stereochemically isomeric forms
may also be derived from the corresponding pure stereochemically isomeric forms of the
appropriate starting materials, provided that the reaction occurs stereospecifically.
Preferably if a specific stereoisomer is desired, said compound will be synthesized by
stereospcci'ﬁc methods of preparation. These methods will advantageously employ
enantiomerically pure starting materials. Stereochemically isomeric forms of the
compounds of formula (I) are obviously intended to be included within the scope of the
invention.

The compounds of formula (I), the pharmaceutically acceptable acid or base addition
salts and the stereochemically isomeric forms thereof are useful agents for combating
fungi and bacteria in vivo. Moreover the compounds of formula (I) are soluble in
aqueous solutions, which makes then suitable for intravenous administration. Said
compounds are found to be active against a wide variety of fungi, such as Candida
albicans, Aspergillus fumigatus, Cryptococcus neoformans, Coccidioides immitis,
Histoplasma capsulatum, Blastomyces dermatitidis, Sporothrix schenkii, Fonsécaea sp.,
Microsporum canis, Paracoccidioides immitis, Trichophyton sp, Cladosporium carrionii,
and against bacteria such as, for example, Erysipelotrix insidiosa, Staphylococci such as
Staphylococcus haemolyticus and Streptococci such as Streptococcus pyogenes.

The intermediates of formula (II), the pharmaceutically acceptable acid addition salts
thereof and the stereochemically isomeric forms thereof are also useful in treating or
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' yl]-methoxy]-phenyl] 1-p1peraz1nyl]phenyl]-2 ,4-dihydro-2-(2-hydroxy-3,3-dimethyl-
butyl)-3H-1,2,4-triazol-3-one, the pharmaceutically acceptable acid addition salts and the
stereochemically isomeric forms thereof. '

The present invention also provides compositions for treating or preventing fungal
infections comprising an antifungally effective amount of a compound of formula (I) or
an intermediate of formula (II) and a pharmaceutically acceptable carrier or diluent.
In view of their useful pharmacological properties, the subject compounds may be
formulated into various pharmaceutical forms for administration purposes.
To prepare the pharmaceutical compositions of this invention, an effective amount of a
particular compound, in base or 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 form of preparation desired for
administration. These pharmaceutical compositions are desirably in unitary dosage form
suitable, preferably, for adininistration orally, rectally, percutaneously, or by parenteral
injection. For example, in 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 in the case of oral liquid preparations such as suspefisions, 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
U3 tablets. Because of their ease in 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, to aid solubility for example,
e.g. cyclodextrins, 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
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be administered in various ways, e.g., as a transdermal patch, as a spot-on, as an
" . ointmenit. It is especially advantageous to formulate the aforementioned pharmaceutical
- compositions in dosage unit form for ease of admini__sﬁ'ation and uniformity of dosage.
. Dosage unit form as used in the specification and claims herein refers to physically
: d_'iscrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingi'edient calculated to produce the desired therapeutic effect in association with
'the réquired phannaceutidal 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. |

Appropriate cyclodextrin derivatives are o-, -, y-Cyclodextrins or ethers and mixed
ethers thereof wherein one or more of the hydroxy groups of the anhydroglucose units of
the cyclodextrin are substituted with Cj.galkyl, particularly methyl, ethyl or isopropyl;
"hydroxyC1-galkyl, particularly hydroxyethyl, hydroxypropyl or hydroxy-butyl;
carboxyCy.galkyl, particularly carboxymethyl or carboxyethyl; C1.¢alkyl-carbonyl,
particularly acetyl; Cj.galkyloxycarbonylCj_galkyl or carboxyCj-6alkyl-oxyC1-galkyl,
particularly carboxymethoxypropyl or carboxyethoxypropyl; Cj-galkylcarbonyloxyCj-
galkyl, particularly 2-acetyloxypropyl. Especially noteworthy as complexants and/or
solubilizers are p-CD, 2,6-dimethyl-B-CD, 2-hydroxyethyl--CD, 2-hydroxyethyl-y-CD,
2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl--CD, and in particular 2-
hydroxypropyl—ﬁ-Ci).

The term mixed ether denotes cyclodextrin derivatives wherein at least two cyclodextrin
hydroxy groups are etherified with different groups such as, for example, hydroxy-
propyl and hydroxyethyl.

Those of skill in treating warm-blooded animals suffering from diseases caused by fungi
and/or bacteria could easily determine the effective amount from the test results given
herein. 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.

Experimental part

Of some compounds of formula (I), the absolute stereochemical configuration was not
experimentally determined. In those cases the stereochemically isomeric form which was
first isolated is designated as "A" and the second as "B".



g
Z 8

WV koo
i) S
o
ol
I
Q

= o

g

(o]

. Z
I
0

>6

Sol vent pH Sol ubifl ) -
wat er : 6. 65 _ ?LA%EWEWT SHEEJ9
1.62 4.89 0 N} HC
5.22 33 0.1 NH 217 SEP 193963
34 0.1 N HCA -12- 1.75
0.1 N HC 1.25 > 6 : 37
A. Preparafien of thcmtermedlgg $6 38 Q.1 _NHC]
>6 0.1 NHC 1.53

Exam le 1
D.: 'F’fﬁ?’ﬁ:ol ogi cal exanRI es &rﬂzdlﬂuorophenyl)lvg (fﬁ triple

rrycoé ] s m)deTO a stirred and cooled (ice-b

) mixture of 2- 1,2,4-triazol-
1-yD-1 2—propaned101 (30g), methanesulfonic acid (50ml) and dichloromethane (500m1)

' was added dropwise 1-bromo-2,2-diethoxyethane (17ml). After stirring for 3 hours at
. 0°C, the reaction mixture was poured into sodium hydrogen carbonate (aq.). The

produpt was extracted with dichloromethane and the extract was dried, filtered and
evaporated. The residue was purified twice by column chromatography (silica gel;
CHCIl3/CH30H 99:1; CHCl3/CH30H/hexane/CH3COOC2H;5 49:1:20:30). ‘The eluent of
the desired fraction was evaporated, yielding 8g (19.0%) of cis-1-[[2-(bromomethyl)-
4-(2,4-difluorophenyl)-1,3-dioxolan-4-ylJmethyl]-1H-1,2 4-triazole; mp. 76.3°C
(interm. 1).

Example 2

A mixture of 2-(3,3-dimethyl-2-oxobutyl)-2 4—d1hydro—4-[4—[4—(4-hydroxyphenyl) 1-
piperazinyllphenyl]-3H-1,2,4-triazol-3-one (0.01 mol) and sodium hydride (0.012 mol)
in N,N-dimethylformamide (100ml) was stirred under nitrogen at 70°C. Intermediate (1)
(0.012 mol) was added and the mixture was stirred further overnight. Intermediate (1)
(2g) was added again and the mixture was stirred at 70°C for 6 hours and then at room
temperature overnight. The mixture was evaporated, the residue was taken up in
dichloromethane and washed. The organic layer was dried, filtered off and evaporated. |
The residue was purified by column chromatography over silica gel (eluent : CH2Cly/
hexane/ethyl acetate 50/20/30). The pure fractions were collected and evaporated. The
residue was purified further on a glass filter over silica gel/NH3 (eluent : CHyClp). The
pure fractions were collected and evaporated. The residue was crystallized from ethyl
acetate, yielding 2.2g (31%) of (¥)-cis-4-[4-[4-[4-[[4-(2,4-difluorophenyl)-4-(1H-1,2,4-
triazol-1-ylmethyl)-1,3-dioxolan-2-yl]methoxylphenyl]-1-piperazinyl]phenyl]-2-(3,3-
dimethyl-2-oxobutyl)-2,4-dihydro-3H-1,2,4-triazol-3-one; 197.1°C (interm. 2).

Example 3

a) A mixture of cis-2-(2, 4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-
dioxolane-4-methanol (0.2mol) in pyridine (400ml) and dichloromethane (250ml) was
stirred at room temperature. A solution of 4-cyanobenzoyl chloride (0.22mol) in
dichloromethane (150ml) was added dropwise. The reaction mixture was stirred for 24
hours at room temperature. The reaction mixture was diluted with water. The organic
layer was separated, dried (MgSOy) , filtered and the solvent was evaporated. The
residue was crystallized from methylbenzene. The crystals were filtered off and dried.
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nodel ' 2-pentanone: The crystals were filtered off and dried, yielding 21.4¢g (25.1%) (-)-cis-[2-
: (2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yl]-methyl 4-
cyanobenzoate; mp. 144.0°C; [oJsy. = -22.64° (¢ = 0.5% in methanol) (interm. 4).
‘ "b) A mixture of intermediate (3) (0.049mol) and sodium hydroxide 50% (0.059mol) in
U " water (300ml) and 1,4-dioxane (300ml) was stirred for 24 hours at room temperature.

“The solvent was evaporatcd. The residue was partitioned between water and
dichloromethane. The organic layer was separated, dried (MgSOQy), filtered and the
solvent was evaporated. The residue was crystallized from 4-methyl-2-pentanone. The
crystals were filtered off and dried, yielding 10.1,;; (70%) of (+)-cis-2-(2,4-difluoro-
phenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)- 1,3-dioxolane-4-methanol; mp. 123.0°C; [a]%)o

= +16.58° (c = 0.5% in methanol) (interm. 5)

In a similar manner was also prepared :

(-)-cis-2-(2,4-difluorophenyl)-2-(1H-1,2 4—1nazol-l-y1mcthyl) 1,3-dioxolane-4-
methanol; mp. 123.2°C; [a}y’ = -15.97° (¢ = 0.5% in methanol) (interm. 6).

¢) A mixture of intermediate (5) (0.02mol) and N,N-diethylethanamine (0.03mol) in
dichloromethane (50ml) was stirred at room temperature. Methanesulfonyl chloride

(W (0.03mol) was added dropwise and the reaction mixture was stirred overnight at room

_ temperature. The solvent was evaporated. The residue was partitioned between

methylbenzene and water. A precipitate was formed, which was filtered off, dried and
recrystallized from 2,2'-oxybispropane / 4-methyl-2-pentanone. The precipitate was
filtered off and dried (vacuum; 40°C), yielding two fractions. Those fractions were
combined and recrystallized from 2,2'-oxybispropane /4-methyl-2-pentanone. The
precipitate was filtered off and dried (vacuum; 40°C), yielding 5.88g (78.3%) of (+)-cis-
2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)-1,3-dioxolane-4-methanol
methanesulfonate(ester); [a]lz)o =+15.50° (c = 0.2% in methanol) (interm. 7).

In a similar manner was also prepared :
(-)-cis-2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)- 1,3-dioxolane-4-
methanol methanesulfonate (ester); [a]]2)0 = -14.50° (c = 0.2% in methanol) (interm. 8).
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Example 4

. _a) A mixture of 2 4-d1hydro—2-(2—hydroxy-3 ,3-dimethylbutyl)-4-[4-[4- (4-hydroxy-

' phenyl)- l-plperazmyl]phenyl] -3H-1,2,4-triazol-3-one (0.046mol), 2- (chlorodlmethyl-
- silyl)- 2-methylpropane (0.063mol) and 1H-1m1dazole (0.19mol) in N,N- dlmethyl-

formamide (300ml) was stirred for 4 hours at 50°C The reaction mixture was poured
out into water. The resulting precipitate was filtered off and dried, yielding 21g (83%) . -

-of product. A sample (1g) was triturated in 2,2-oxybispropane, filtered off and dried,

yielding 0.7g of (£)-4-[4-[4-[4-[[(1,1-dimethylethyl)dimethylsilyl]Joxy]lphenyl}-1-
piperazinyljphenyl}-2- (2-hydroxy-3,3—dimethy1buty1-)—2,4-dihydro-3I_-I_—1,2,4-triazol—3-
one; mp. 196.1°C (interm. 9).

b) Intermediate (9) (0.036mol, mixture of enantiomers) was separated in 1t s enantiomers
by column chromatography over a Chiracell® OD column (eluent: n-hexanes/2-propanol
65/35). The fraction, corresponding to a first chromatographic peak, was collected and
the solvent was evaporated. _The residue was crystallized from acetonitrile. The
precipitate was filtered off and dried (vacuum; 50°C); yielding 1.56g (7.8%) of (-)-4-[4-
[4-[4-[[(1,1-dimethylethyl)dimethylsilylJoxy]phenyl]- 1-piperazinyl]phenyl]-2-(2-
hydroxy-3,3-dimethylbutyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (interm. 10). The
fraction, corresponding to a second chromatographic peak, was collected and the solvent
was evaporated. The residue was crystallized from acetonitrile. The precipitate was
filtered off and dried (vacuum; 50°C); yielding 2.28g (11.4%) of (+)-4-[4-[4-[4-[[(1,1-
dimethylethyl)dimethylsilyl]Joxy]phenyl]- 1-piperazinyl}phenyl]-2-(2-hydroxy-3,3-
dimethylbutyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (interm. 11).

¢) A mixture of intermediate (10) (0.0135mol) in dichloromethane (150ml) was stirred
until complete dissolution. A solution of tetrabutylammonium fluoride in tetrahydrofuran
(0.015mol) was added in one portion and the reaction mixture was stirred for 1 hour at
room temperature. The mixture was diluted with water (150ml) and stirred for 1 hour.
The precipitate was filtered off and recrystallized from 2-methoxyethanol. The product
was filtered off and dried (vacuum; 60°C), yielding 4.7g (79.6%) of (-)-2,4-dihydro-2- -
(2-hydroxy-3,3-dimethylbutyl)-4-[4-[4-(4-hydroxyphenyl)-1-piperazinyl]phenyl]-3H-
1,2,4-n'iazol;3-one; [a]lz)o = - 3.14° (¢ = 0.1% in N,N-dimethyiformamide) (interm. 12).

In a similar manner was also prepared :
(+)-2,4-dihydro-2-(2-hydroxy-3,3-dimethylbutyl)-4-[4-[4-(4-hydroxyphenyl)-1-
piperazinyl]phenyl}-3H-1,2,4-triazol-3-one; [a]%O = +6.22° (¢ = 0.1% in N,N-dimethyl-

formamide) (interm. 13).
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2: 5 - - .. L13-dioxolap-4yl)- -methaxyiphenyl]-1-piperpginyl phenyl] 24- thgdro- 124'[\“'

NT -. triazol-3-one (9.3g), 1-bromo-3,3-dimethyl-2-butanone (2.8g), sodium carbonate (6.4g)

and i,3-dimethy1—2—imidazolidinonc (52.2g) was stirred for 5 hours at 100°C. After
cooling, the reaction mixture was poured into water. The formed precipitation. was
filtered off and dissolved in dichloromethane. This solution was dried, filtered and
evaporated. The residue was purified by column chromatography (silica gel ; CH2Clp /
CH30H 98:2). 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
5.5g (51.3%) of _c_i_s_-4-[4—[4—[4—[[2-(2,4-diﬂuoropheny1)—2—(lﬂ-l,2,4~tﬁazol-1-yl-
.methyl)-1,3-dioxolan-4-yl}-methoxylphenyl]- 1-piperazinyl]phenyl]-2-(3,3-dimethyl-2-
~ : oxobutyl)-2;4»dihydro-3ﬂ—1,2,4-uiazol—3-one.; mp. 176.2°C (interm. 14).

Example 6

To a mixture of intermediate (14) (4.5g), 1,4-dioxane (40ml) and methanol (3ml)y
was added dropwise a solution of sodium tetrahydroborate (0.3g) in some water.
After stirring overnight, the reaction mixture was poured into water and acidified
with acetic acid to +.pH 5. The precipitate was filtered off , washed with water,
dried and purified by column chromatography (silica gel ; CH2Clz / CH30H
98:2). The eluent of the desired fraction was evaporated and the residue was
crystallized from 2-propanol, yielding 2.2 g (48.7%) of cis-4-[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] -2,4wdihydro-2¥(2-hydroxy-3,3-dimethy1butyl)—
3H-1,2,4-triazol-3-one; mp. 196.4°C (interm. 15).

-~ Example 7 )
Sodium hydride (0.00675mol) was added portionwise to a mixture of intermediate (12)
(0.00595mol) in N,N-dimethylformamide (50ml), stirred at room temperature. The
mixture was stirred for 90 ininutes at room temperature. Intermediate (7) (0.0054mol)
was added and the reaction mixture was stirred for 4 hours at 60°C. The mixture was
cooled and the solvent was evaporated. The residue was partitioned between dichloro-
methane and water. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue was purified by column chromatography over an aminopropyl
column (eluent: CHyClp/CH30H 96/4). The pure fractions were collected and the sol-
vent was evaporated. The residue was crystallized from 4-methyl-2-pentanone. The
precipitate was filtered off and dried (vacuum; 50°C), yielding 1.67g (43.1%) of
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Exampl e 24 Det erm nation of fungal susceptibility.
I sol ates plus single isolates of the dermatophytes MQr PPrAUBEP 099 <
Tri chophyton rubrum and T. nentagrophytes; Aspergilludfuni gates, and

Crypt ococcus neoformans were used to evaluate the actijvitTy of the test. -
conpounds in vitro. Inocula were prepat®d as broth | tures (yeasts)
as suspensions of fungal mat eri al nade from agar slope cultures (noulds).
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29, (2735- 2 AydimethyibugyD-3Hd 2ok imiazebB-precand A GhlrdporlRg3° (4mil:% fcru)

- per .af and led t ot he .agueo test drugs. . The cultures were set up in
"the 96 well g‘ﬁ‘%ﬁmﬁf"g&ﬁ'@ (?ﬂq f-ution plates and they were i ncubated for

2 days at 37]err]C (Candida spp.) or for 5 days at 30[err]C (other fungi).

Gowh .in- i crocultures was nmeasured by its optical density (OD)

. measured at "a wavel ength of 405 nm The OD for cultures with test

conpounds was qa.l_{:ul ated as a percentage of

/\
. AN,N _ o
0 ™\ A
R ]/\o N N N~ N—CH,—CH—0-H
O >: N C
g R <™ CH,
CH; CH;
Int. | Exx. | R | Rl | R2 |Physicaldata
No. No.
15 6 H F F [mp. 196.4°C/cis
16 6 H Ci Cl |mp. 187.1°C/cis
17 6 H Cl H |mp.201.5°C/cis
18 6 H F H |mp.213.2°C/cis
19 6 H F H |mp.211.1°C/ trans
20 | 7 | H | F | F |mp191.9°C/[o12 =+12.03° (c =
0.5% in dichloromethane) /
(+)-[cis(+)(B)]
\ 2t | 7 | H | F | F |mp.2132°C/ (o} =-7.89°
(¢ = 0.5% in dichloromethane)
_ (-)-[cis(-)(B)]
2 | 7| H | F | F |mp2125C/[a2)=+838°
(¢ = 0.5% in dichloromethane)
(+)-[cis(+)(A)]
22 | 7 | H | F | F |mp1856°C/ [0l =-508°
(€c=0.5%in H,H—dimethylformamide)
()-[cis(-)(A)]
10
Example 8

A mixture of intcnnediatc (2) (0.0025 mol) in dichloromethane (100ml) and methanol



the control, drug-free OD. Inhibition of gromh to 359 ¥eVal Walfa)

was recorded as significant inhibition. M ni mal |} nhi 2 geﬁ(
concentration (MGCs) of intermediates 15, 16, 17, 18, g4 n P 4899
0.01 to about 10 [err] M Candi da gl abrata, Candi da krusgi ; -
par apsi | osis, non- azol e-resi stent Candvda al bi cans, Candl da kefyr,
M crosporum cani s, Trichophyton rubrwn, Trichophyton
. Crypt oc occus(lﬁ@mi)ovmnged Asloemgempergture. f Sndiupn bomhydride (0.005 mol) was added

and the mixture was stirred for 4 hours. Water (100m1) was added, the mixture was
stirred overnight and separated. The organic layer was washed, dried, filtered off and
evaporated The residue was crystallized from ethyl acetate, yielding 1.6g (89.3%) of
B ()-cis-4-[4- [4-[4-[[4—(2,4-d1ﬂuorophenyl)—4. (1H-1,2,4-triazol-1-ylmethyl)-1,3-
dioxolan-Z—yl]methoxy] phenyl]-1-piperazinyl}phenyl}-2,4-dihydro-2-(2-hydroxy-
-3,3-dimethylbutyl)-3ﬂ-1,2,4-triazol-3-one; mp. 184.1°C (interm. 24).

REPLACEME'\IT SH Er ]
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Example
‘A mixture of 2 4-d1hydro-2—(2—hydroxy-3 3-dimethylbutyl)- 4—[4-[4—(4-hydroxyphenyl)—
1-piperazinyl]phenyl]-3H-1,2,4-triazol-3-one (0.0035 mol), cis-[5-(2,4-difluoro-
phenyl)tetrahydro-5-(1H-1,2,4-triazol- 1-ylmethyl)-3-furanmethanol 4-methylbenzene-
\, sulfonate (the preparation of which is descnbed in European Patent Application
. 0,539,938) (0.0033 mol) and sodium hydrox1de (0.01 mol) in N,N-dimethylformamide
- (50ml) was stirred under nitrogen at 50°C for 4 hours and the mixture was stirred further

under nitrogen at 60°C for 2 hours. The mixture was cooled and water was added. The
product was erystalﬁzed out, filtered off and dried. The residue was purified on a glass
filter over silica gel (eluent : CH2Cly/ CH30H 99/1). The pure fractions were collected
and evaporated. The residue was recrystallized from dioxane/2,2'-oxybispropane,
yielding 1.7g (72%) of ()-cis-4-[4-[4-[4-[[5-(2,4-difluorophenyl)tetrahydro-5-(1H-
1,2,4-triazol-1-ylmethyl)-3-furanylJmethoxy]phenyl]- 1-piperazinyl]pheny1] -2,4-di-
hydro-2-(2-hydroxy-3,3-dimethylbutyl)-3H-1,2,4-triazol-3-one; mp. 210.8°C (interm.
25).

Example 10 :

; - Chloroacetyl chloride (0.02 mol) was added to a stirring mixture of intermediate (15)
(0.0082 mol) in dichloromethane (100ml). Pyridine (0.037 mol) was added dropwise
and the mixture was stirred for 2 hours. Hydrochloric acid 1N (50ml) was added,' the
mixture was stirred for 2 hours and separated. The organic layer was washed with a
sodium hydrogen carbonate-solution, dried, filtered off and evaporated. The residue was
crystallized and triturated in 4-methyl-2-pentanone/2,2'-oxybispropane, yielding 6.3g
(96.8%) of product. A sample (1g) was recrystallized from 4-methyl-2-pentanone,
yielding 0.6g of (X)-cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-
ylmethyl)-1,3-dioxolan-4-ylimethoxy]phenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-
1H-1,2 4-triazol-1-yllmethyl}-2,2-dimethylpropyl chloroacetate (interm. 26).

Example 11
A mixture of (i)-2,4—dihydro-4-(2—hydroxy-3,3-dimethylbuty1)-2-[4=[4»(4-hydroxy-
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cooled, water was added and the mixture was stirred. The precipitate was filtered off and
.dried. The residue was purified on a glass filter over silica gel (eluent : CH2Cl2/CH30H/
,ethyl acetate/n-hexane 48/2/30/20). The pure fractions were collected and evaporated. '
The residue was recrystallized from 4-methyl-2-pentanone, yielding 1.1g (22%) of
(&)-cis-2-[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-4-(2-hydroxy-3,3-
dimethyl-butyl)-3H-1,2,4-triazol-3-one; mp. 201.2°C (interm. 27).

~ o Example 12

. 7 A mixture of (i)-gg-l-[tlw[4-[4—[[2-(2,4-diﬂuorophpnyl)-2—(II;I-1,2,4»-uiazol-1-yl-
methyl)-1,3-dioxolan-4-yl]methoxy]phenyl]-1—piperazinyl]phenyl]—3-(3,3-dimethy1—2-
oxobutyl)-1,3-dihydro-2H-imidazol-2-one (0.0036 mol) in methanol (50ml) and '
dichloromethane (50mI) was stirred. Sodium borohydride (0.01 mol) was added and the
mixture was stirred at room temperature for 1 hour. Water (100ml) was added and the-
mixture was stirred for 1 hour. The mixture was separated and the aqueous layer was
extracted with dichloromethane. The organic layer was dried, filtered off and
evaporated. The residue was purified on a glass filter over silica gel (eluent : CHaCly/
CH30H 99/1). The pure fractions were collected and evaporated. The residue was re-
crystallized from 4-methyl-2-pentanone, yielding 1.9g (73%) of (+)-cis-1-[4-[4-[4-[[2-
(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-ylJmethoxy]-
phenyl]-1-piperazinyl]phenyl}-3- (2-hydroxy—3 3-dimethylbutyl)-2-imidazolidinone; mp.
196.8°C (interm. 29).

Table 2
N
iy

N\N F
g\ cis

0" Mo
F
0 OH

— — JN '
CH;_-—O—@-N NON N—CHz—CH—C(CHs)3
30 \ / \ [

A—B



Exanpl e 26: CAPSULES 20 Grams of the A/ l., 6 grams SQER%EM ?H ate,

56 grans starch, 56 grans | actose, 0.8 grans coll oildgl e, and
1.2 grans magnesi um stearate were vigorously stirrgd
resulting mxture was subsequently.filled into 100Q S

gel atin capsul es, conprising each 20 ng.pd- t he actijve i ngredient. ' BEfanpl e
27: FI LM COATED TABLETS A mixture of 100 granms ofltha. Al L. grdns

| act ose and 200 grans-starch was nixed wel | _and thereafter humidified wth

a sol.ution d4tr. 5 cﬁﬁg}% SR%UITI dodecyl ﬁfsﬁgi taand 10 grans

_pol yvi nyl’ py BBy out 200 ni The wet powder nilxture was
si eved, driddNmd|sNeved again. Then| there vvas added 100 grams

‘m crocryst alli gel,l u nd 15 gr enat ed vegetable dil. The
~whol e was. nmijxed’ wal I1I1 ngée%‘ﬁpr essed aﬁ?oﬂ%ﬁ I e gi ving 10. 000 |t abl et s,
each contai ring81Q g pPHC-RR-GEH2 -
. ' "~ 29 12 | -CH,-CHz- mp. 196 8°C
30 11 | -CH=N mp. 147.6°C / (+)-[(B-cis), B] / [a]D

= +1.20° (c = 0.5% in methanol) /

s

B. Preparation of the final compounds

-‘Example 13
AL " A mixture of intermediate (15) (0.0014 mol), diphenyl chlorophosphate (0.003 mol) and

N,N-dimethyl-4-pyridinamine (1g) in dichloromethane (30mI) was stirred at room
temperature for 2 hours. The mixture was purified on a glass filter over silica gel (eluent:
CH;Cly / CH30H 98/2). The pure fractions were collected and evaporated. The residue
was recrystallized from 4-methyl-2-pentanone/2,2'-oxybispropane, yielding 1.1g (83%)
(B)-cis-1-[[4-[4-[4-[4-[[2-(2,4-difluoropheny])-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-
dioxolan-4-yllmethoxylphenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo-1H-1,2,4-
triazol-1-yllmethyl]-2,2-dimethylpropyl diphenyl phosphate; mp. 170.8°C (comp. 1).

Example 14
A mixture of compound (1) (0.0029 mol) and a dispersion of sodium hydroxide 50%
solution (5g) in 1,4-dioxane (50ml) was stirred at room temperature for 6 hours. Water
(200m1) was added, the mixture was filtered over dicalite and the filtrate was acidified
~ with hydrochloric acid till pH = 2-3. The mixture was extracted three times with -
dichloromethane. The combined organic layers were dried, filtered off and evaporated.
The residue was dissolved in a saturated sodium hydrogen carbonate solution (100ml), |
washed with 2,2'-oxybispropane and extracted twice with dichloromethane (500ml) and
methanol (100ml). The combined organic layers were dried, filtered off and evaporated.
The residue was crystallized from 2-propanol and a little water, yielding 1.2g (46%) of
()-cis-1-[[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] -4,5-dihydro-5-oxo-1H-1,2.4-
triazol-1-ylJmethyl]-2,2-dimethylpropyl phenyl sodium phosphate; mp. 167.0°C
(comp. 2).

Example 15
A mixture of compound (1) (0.0038 mol) and sodium hydrox1de 50% solution (5g) in



ingredient. To a solution of 10 grans nethyl cell ul SBEPH\O%ENJ SgFET
denat urated et hanol there was added a solution of 5jgrjans of et?glal91

tellulose in 150 nm. of dichl oronethane. Then there r ol
di chl oronet hane and 2.5.m 1,2, 3-propanetriol. 10 G
gl ycol was nolten and dissolved in 75 m2®Bf dichlor
solution was added to the fornmer and then there wer

magnesi um odtdieransda0@ml) svag semrerd afropm temparguQueBlighio Meater{§08mDrwasof
concent r at eddgd, mérm&ﬁ@@aﬁlﬁé}e@a&érmlmah the\EaB WIR AGiGFHQWith he tabl et

o es MRre %Ogrt elgilonc amdt Jilﬁe It)rrégl%ltgtg tWazllls %?tcregI o)fgfI (54{ ancf tple ﬁluga?eawgvzlztsne u'agtp ! at Hs-
a ' ' d1chloromethane The mixture was evaporated. The residue, the prec1p1tate (*) and
sodium hydroxlde 50% (5g) were stu'red at 60°C for 24 hours. Sodium hydrox1dc 50%
(3g) was added again and the mixture was stirred at 60°C for 48 hours. The mixture was
cooled, acidified with hydrochloric acid 1IN till pH=4 and extracted with
dichloromethane. The combined organic layers were dried, filtered off and evaporated.
The residue was boiled up in methanol (70ml), filtered off and methanol/ammonia (20m1)
was added to the filtrate. The mixture was boiled up in 2-propano! (20ml) and cooled.
The mixture was filterpd off, the precipitate was dissolved in water (200ml) and washed
twice with ethyl acetate. The aqueous layer was acidified with hydrochloric acid 1N and
~ _ ext_rac_tea three times with dichloromethane. The combined organic layers were dried,
filtered off and evaporated. The residue was dissolved in methanol (70ml) and
niethanol/ammonia (10ml) was added. The precipitate was filtered off and dried,
yielding 1.6g (51%) of (i)—ainmonium cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-
(1H-1,2,4-riazol- 1-ylmethyl)-1,3-dioxolan-4-yllmethoxy]phenyl}- 1-piperazinyl]-
phenyl]-4,5-dihydro-5-oxo0-1H-1,2,4-triazol- l-yl]methyl] 2,2-dimethylpropyl
phosphate; mp. 189.6°C (comp. 3).

of
: e
The | att

met hane.

Example 16 i

Sodium hydroxide 50% (1.4 mol) was added to a suspension of (£)-cis-1-[[4-[4-[4-[4-
[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-
yllmethoxy]phenyl]-1-piperazinyllphenyl]-4,5 -dihydro-5-oxo-1H-1,2,4-triazol-1-
yllmethyl]-2,2-dimethylpropyl diphenyl phosphate (0.07 mol) in 1,4-dioxane (1400
ml) under N3 flow. . The resulting suspension was heated to 60 °C. The reaction
solution was stirred for 92 hours at 60 °C. The mixture was allowed to cool to 25 °C.
The mixture was poured out into distilled water (5.25 liter) and this mixture was stirred
vigorously for 1 hour. The mixture was filtered. The filtrate was acidified (pH=2.7)
with hydrochloric acid and recipitation resulted. The aqueous layer was extracted with
CH2Cl3 (1 x 2 liter; 1 x 1.5 liter). The combined extracts were dﬁed (NapS0y), filtered
and the solvent was evaporated. The residue (71.02 g; 124.7% yield) was stirred in
2-propanol (1050 ml), heated to reflux temperature, stirred and refluxed for 5 min,
cooled on an ice bath while stirring vigorously, cooled to 20 °C and stirring was
continued overnight. The precipitate was filtered off, washed with 2-propanol (1 x 35
ml), diisopropylether (2 x 35 ml) and dried (vacuum; 50 °C), yielding 48.10 g of (¥)-cis-
4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-(1H-1,2,4-triazol-1 -ylmethyl)-1,3-dioxolan-4-



: a | REPLACEMENT SHEET |
-30- Exanpl.e 28 ;.1 NJECTABLE SOLUTION 1.8 Grans nethy -rlydl uxybenw Lt
and 0.2 grans sodi um hydroxi de were dissolved in about (. ? w g
‘water for injection. After cooling to about 50[err]C §hdre weré added ile
stirring 0.05 grams propylene glycol and 4 grans of the A TTHE SOTULi ¢n
was cool ed to roomtenperature and supplzanent ed with ter for injectio

g.s. ad 1 1, giving a solution ¢ nsmg r%mm of AT.. TNhe solutron was
sterilized tyy]nfequvhlhmd] émamnsgﬁhemvlk $3.81dsmedt-Zi(phasghonopxphptyd- 29:

. SUPPOSI TORI B3 i ?ﬁ,ngsﬂ N8e1-9i Y& Bvdriedm$Ol 58290 (cofnp3 19y, N5 -
2,3-di- hydroxybé‘t nedi oﬁcﬂé—m d m%%q{rﬁ g% ?gt?\? | ene glglcolp34gyo 12 Grans

surfact ant - :%PANR Iz‘al‘nd triglycerides (Wtepsol 555 ) g.s. ad 300 grans were -
m)ltentoge llatter m xture was mxed well with the forner

sol uti on. Thel)tdnysl -Ghéthylamiho)AD«gluciol (D62 prl) wak ddded tonomixdsre @f ceampound
' (17) (0.005 mol) in water (70 ml) and the mixture was stirred until complete dissolution
(30 min). The solvent was evaporated. Toluene was added and azeotroped on the rotary
evaporator. Ethanol (250 ml) was added and the mixture was stirred vigorously. -The
mixture was cooled on an ice bath and stirred for 1 hour and precipitation resulted. The
~ mixture was allowed to warm to room temperature (20 °C). The mixture was stirred for
18 hours at room temperature and the resulting precipitate was filtered off, washed with
. ethanol, with diisopropylether (2 x 10 ml) and dried (vacuum; 50 °C), yielding' 6.14¢
g L . ' (1). The filtrate was evaporated. The rcs1due was dried (vacuum; 50 °C), yielding: 1.98
g (2). Fraction (1) was ground, surred vigorously for 5 hours in ethanol (200 ml) and
the resultmg precipitate was filtered off, washed with ethanol (4 x 5 ml) and dried -
(vacuum,; 45-50 °C; 64 hours), yielding: 498 g (i)-cis-4-[4-[4-[4—[[2-(2,4—
diﬂuorophenyl)-Z—(lH—l,2,4-uiazol-1-ylmet11yl)-1,3-diox01ari-4-yl]meth()xy]phen_yl]-l-
piperazinyl]phenyl]-2-[3,3-dimethyl-2-(phosphonooxy)butyl}-2,4-dihydro-3H-1,2,4-
triazol-3-one 1-deoxy-1-(methylamine)-D-glucitol (1:2).monohydrate (comp. 18)

Example 18
A mixture of intermediate (26) (0.0025 mol) and pyrrolidine (0.014 mol) in N,N-

dimethylformamide (50ml) was stirred at room temperature for 4 hours. Water was
added and the mixture was stirred. The precipitate was filtered off, washed with water
and purified on a glass filter over silica gel (eluent 1: CHaCly/CH30H 98/2 and eluent 2;
CH,Clp/CH30H 95/5). The suitable fractions were collected and evaporated. The
residue was dissolved in dichloromethane (100ml) and stirred with hydrochloric acid

* 0.4N (50ml). The mixture was separated and the aqueous layer was extracted four times
with dichloromethane. The combined organic layers were dried, filtered off and
evaporated. The oily residue was dissolved in dichloromethane, washed with a sodium
hydrdgen carbonate solution, dried, filtered off and evaporated. The residue was
crystallized from 4-methyl-2-pentanone, yielding 1.1g (53%) of (+)-cis-1-[[4-[4-[4-[4-
[[2-(2,4-difluorophenyD)-2-(1H- 1,2,4-triazol- 1-ylmethyl)- 1,3-dioxolan-4-ylJmethoxy]-
phenyl]-1-piperazinyl]phenyl]-4,5-dihydro-5-oxo- 1H-1,2,4-triazol-1-ylJmethyl]-2,2-di-
methylpropyl 1-pyrrolidineacetate; mp. 156.7°C (comp. 28).

Example 19
A mixture of intermediate (16) (0.0066 mol), 4-methyl-1-piperazineacetic acid

dihydrochloride (0.013 mol), 1,3-dicyclohexylcarbodiimide (0.026 mol) and N,N-
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tenperature of 37-38[err]C to form 100 suppositorie 0
mg/ m of the A, - | 23 spp 988 |
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dimethyl-4-pyridinamine (0.026 mol) in dichloromethane (100ml) was stirred at room

.. temperature for 4 hours. Hydrochloric acid 1IN (200ml) was added and the mixture was

. stirred for 1 hour. The precipitate was filtered off, water (600ml) was added and the

mixture was separated (*). The aqueous layer was.washed with dichloromethane
(100ml) and séparated. The aqixeous layer was neutralized with pyridine and extracted
five times with dichloromethane. The combined organic layers were dried, filtered off
and evaporated, yielding 4.5g of fraction 1. (*) The organic layer was washed with _
hydrochloric acid 1N (100ml) and separated. The aqueous layer was neutralized with
;iyﬁdinc and extracted twice with dichloromethane. The combined organic layers were
dried, filtered off and evaporated, yielding 2g of fraction 2. Fractions 1 and 2 were put
together and recrystallized from (acetonitrile 2% water)/ 2,2’oxybispropane, yielding
3.8g (61%) of (+)-cis-1-[[4-[4-[4-[4-[[2-(2,4-dichloropheny])-2-(1H-1,2,4-triazol-1-
yimethyl)-1,3-dioxolan-4-yljmethoxylphenyl]-1-piperazinyljphenylj-4,5-dihydro-5-oxo-
1H-1,2,4-triazol- 1-yllmethyl]-2,2-dimethylpropyl 4-methyl-1-piperazineacetate .
monohydrochloride . hemihydrate; mp.l 156.0°C (comp. 32).

Example 20
A mixture of compound (17) (0.0034 mol) in a solution of hydrochloric acid in

2-propanol (10ml) and dichloromethane (60ml) was stirred and refluxed for 30 minutes.
The mixture was evaporated. The residue was dissolved in water and filtered off. The
filtrate was neutralized with a sodium hydrogen carbonate solution and extracted with
dichloromethane. The organic layer was dried, filtered off and evaporated. The residue
was dissolved in hydrochloric acid 0.5N (50ml) and washed three times with ethyl

- acetate (100ml). The aqueous layer was neutralized with pyridine and extracted three
times with dichloromethane. The combined organic layers were dried, filtered off and
evaporated. The residue was crystallized from acetonitrile and a little N.N-dimethyl-
formamide, yielding 1.3g (46%) of (+)-cis-1-[[4-[4-[4-[4-[[2-(2,4-difluorophenyl)-2-
(1H—1,2,4-txiazo_l—1-ylmethyl)-1,3-dioxolan—4-y1]methéxy]pheny1]-1-piperaziny1]-
phenyl]-4,5-dihydro-5-oxo-1H-1,2,4-triazol-1-ylJmethyl]-2,2-dimethylpropyl B—aianine‘
monohydrochloride; mp. 217.9°C (comp. 36).

Example 21

A mixwre of (F)-cis-N-[1-[3-[1-[[4-[4-[4-[4-[[2-(2,4-diflnorophenyl)-2-(1H-1,2,4-
triazol-1-ylmethyl)-1,3-dioxolan-4-yl]methoxy]phenyl]-1-piperazinylJphenyl]-4,5-
dihydro-5-oxo-1H-1,2,4-triazol-1-ylJmethyl]-2,2-dimethylpropoxy]-3-oxopropyl]-1,4-
dihydro-4-pyridinylidene]-N-methylmethanaminium chloride monchydrate (0.0024 mol)
and pyrrolidine (0.01 mol) in N N-dimethylfonnamide (50ml) was stirred at room
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1. A conpound of formula (1), [err] y.accepfablle acid
or base addition salt thereof or a stereochem calljy |somer|§ formtrereof,
r

wherein A and B taken together form a bivalent radi dal df .E
- NeCH- (a), - CH=N- (b), -
-CHerr]-CHerr] - (c), 26H CH- (d),
-(=0-CHerr]- (e), -CH err] - O =G——f+)

temperature for 1 hour. The mixture was poured into water and extracted three times
. with dichloromethane. The combined organic layers were washed with water, dried,
. filtered off and evaporated. The residue was dissolved in hydrochloric acid 0.5N
. (500ml) and washed three times with ethyl acetate (100m1). The aqueous layer was
" néutralized with pytidine and extracted three times with dichloromethane. The combined
6rganic layers were dried, filtered off and evaporated. The residue was crystallized from
4-methyl-2-pentanone and water (0.5ml). The residue was purified on a glass filter over -
silica gel (eluent : CH2C12/CH3OH 96/4). The suitable fractions ‘were collected and
" evaporated. The residue was dissolved in hydrochloric acid 1N (50ml), neutralized with
byridine and extracted five times with dichloromethane. The combined orgahic layers
were dried, filtered off and evaporated. The residue was crystallized from 4-methyl-2- _
pentanone and water (5 drops), yielding 1.1g (51%) of (+)-cis-1-[[4-[4-[4-[4-[[2-(2.4-
U difluorophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yljmethoxy]phenyl]-1-
piperazinyl]phenyl]-4,5-dihydro-5-oxo0-1H-1,2,4-triazol-1-yl]methyl]-2,2-dimethyl-
"propyl 1-pyrrolidinepropanoate . monohydrochloride . monohydrate; mp. 154.4°C

(comp. 37) .
Table 3
Nﬂ
O
i
& Lo OO Oy peo e
c._ . Or*
1 ™SCH,
CHs CH3
'\/.

Co. Ex. R Rl R2 R3 R4 | Physical data

No. No.
1 13 H F F CgHs | CeHs | mp. 170.8°C
2 14 H F F H CeHs | mp. 167.0°C / Nat
3 15 H F F H H |mp. 189.6°C/ NH4*
4 13 H Cl Cl CgHs | Ce¢Hs | mp. 167.1°C
5 15 - H Cl Cl H H | mp. 188.2°C/NH4*
6 13 H Cl H CgHs | CeHs | mp. 174.2°C
7 15 H Cl H H H | mp. 195.5°C/NH4+
8 13 H F H CgHs | CeHs | mp. 184.6°C
9 15 H F H H H | mp. 159.8°C / NH4+




- i
wherei n one-hydrogen atomin the radicals (a) and (t)RWcSMWpsgggd tWi t h

a (Jerr]-alkyl- radical and up to two hydrogen atong ijn radical (c d),
{e) or (f) may be replaced by a CJerr]-alkyl-radical]; {D2 7 SEPai988al] qf
formula [err] L is a radical of formula _

-24- '

Co. | BEx. | R | Rt | R2 | R3 | R4 |Physicaldat
No. | No. |
10| 13 | H F F | CgHs | CHs | mp. 147.6°C

' [a]lz)o =+120° (c =

0.5% in methanol)
(+)-[(B-cis), B]

11 15 H F F H H |mp.200.7°C/NH4*
o]y =-15.8°

(c=0.1% in DMF)

_ - (+)-[(B-cis), B]

“ 12 | 13| H F F | CgHs | CeHs | mp. 76.6°C
S - 013 =-15.89° (c =

0.1% in methanol)

: . (-)-[(A-cis), B]

13| 13 | H F F | CeHs | CeHs | mp. 76.7°C

o2 = 13.62°

(¢ = 0.1% in methanol)
(-)-[(B-cis), A]
14 13 H F F CeHs | CgHs | mp. 145.7°C

‘ (a2 = -3.52°

(¢ =0.1% in methanol)
: ; (‘)'[(A"CiS), A]
N . 15 13 | H F F | CgHs | CgHs | cis

16 15 H F F " H H | mp. 201.3°C/NH4*
cis
17 16 H F F H H |mp. 156.2°C
' cis 1/2H20
18 17 H F - F H H |mp.117.6°C
cis .2 CH3-NH-CHj»-
(C-OH)4-CH>-OH
19 17 H F F H H | mp. 184.7°C/cis
C(CH2-OH)3NH,
20 17 H F F H H |mp.251.7°C/.2 Na+

cis. 7/2 H,0
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Ak is a Jerr]alkanediyl radical; | REPLACEMENT SHEET

27 SEP 1999
-25- -
Co. | Ex. R Rl R2 R3 R4 | Physical data
. No. | No. ) ' .
21| 15 | H F F | H | H |mp2027°C/NHs*/
' [012) = 51.72° (c =
0.5% in DMF) /
. (-)[(B-cis),A]
2 | 15| H F F | H | H |[(A-cis)A]
22| 16| H|F | F|H|H |mp176c/ -
+10.93° (c = 0.5% in
_ DMF)
24 | 16 | H R F | H | H |[B-cis)A]l.HO
5 | 16 | H F F | H | H |NHg/[(Acis)B]
26 | 16 | H | F | F | H | H |mp.167.8C/ [0} =
) +12.59° (¢ = 1% in
DMF)
277 | 15 | m F F | H | H |[afy=370° =
0.5% in methanol)
Table 4 i

N1

N—CH;—CH—0—~C—Alk~-N

{ o |
. o) 5
1 o — X noo A
O]/\ _/ U | N\
R

P ' RS
CH; EH3CH3 cis
Rl
Co. | Ex. Rl | R2 | AK R Physical data
—N
No. | No. \R 6
28 | 18 F| F| cH _ 3 mp. 156.7°C
7\ : '
29 | 18 F F CH; —N  N—CH; |mp. 155.3°C
30 | 18 F | F| CH s mp. 166.3°C
' \CHg—CHg '
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i s halo; Rerr] is hydrogen or halo; Rerr] ji .
Clerr]al kyl, phenyl or hal ophenyl; R err] is hydrogeq, ﬁegékml ;#;h
‘;or hal ophenyl; Rlerr] is hydrogen or C[err]alkyl; %[ r [ dgen
Cerr]al kyl, Cerr]al kyl oxycarbonyl, or R err] and 3 hel h
with the nitrogen atomto which.they are6attached jorma pyrrolidine
pi peridine, norpholine, pipemazine or substinted p 1 e d
subsut med pjperazine being a piperazine ring substityted the 4-posj
of the pipe} @@ |eE;(| nngvlﬁt R1C]| epzljal kylk. Hlydr oxyd 9R?] al ky| Physical data
am noC[ err] al yI mopo- ¢r di ({ er|r] al kyl yam nog-rrr] al kyl .

\ NO : ) ~ 6
.31 18' “H | F F CH2 | —N - N—(CHy),-OH | mp.171.7°C
' : .2HCLH20
' I\ '
32 | 19 | H (o] Cl |. CHy —N N—CH; mp. 156.0°C | .
: —/ 2HCL1/2H,0
/7 \
33.] 9| H F F | CH2-CHy —N —CH; | mp.213.7°C
—/ | .BHOL
_ 34| 19| H{ F F CH, —N CH3 mp. 201.5°C
S ' _ \(;_/ HCl
N2 19 | _ CH W CHs -
h 35 . 19 H F F CH2 C:Hz __NH___C__O_C_CH3
. . CH3
36 | 20| H|{ F |- F |CHx-CH2 NHj mp. 217.9°C
' HCl
37|21 | H| F | F |CHyCHy — D mp. 154.4°C
- HCLH;0O
33|20 H| F | F | CH NH» mp. 219.5°C
HCl1
‘ I\
39| 21| H F F |CHy-CH2 | —N N—(CHy),~OH | mp. 208.5°C
.2HCl
C. Physicochemical exm_lplg'
N Example 22
Solubility

An excess of compound was added to 5 ml of solvent (the type of solvent is specified in
the table). The mixture was shaken during 1 hour at room temperature. The precipitate
was filtered off. The pH of the remaining solvent was measured and is shown in the
table. The concentration of the compound was measured via UV-spectroscopy and is
shown in the column “Solubility™.

Co. No. Solvent pH Solubility (mg/ml)
2 water 7.01 >6
3 water 6.95 31.93
7 water 6.80 0.35




2. A conpoun

d according to claim1l1, wherein Dis a radi cREPLACEMENT, SHEET

(Dlerr]) or (Dlerr]). 3. A conpound according to ¢lai wnerern D13 a
fadical of formula (Dlerr]), wherein Rierr] is chloro qr if |2qr GEMIR ¢r 1f]
i's hydrogen, chloro or fluoro; L is a radical of formuljaj(Llerr]), whedeiln
Rlerr] and R err] each independently are-2henyl or hydrogen. 4. A conpoynd
according to claim3, wherein the conpound is ()-cis-44[4-14 [4-]]2-
(2,4-difluorgphenyl)-2-(1H 1.2 4-tr] azol-1 ylonethyl)-1 _3-di oxplan-4-yl]meth
oxy] - .phenylfl- o No. Solvent Solubilit (m ml) _
1- pi perazi nyfrFphenyt=2913, 3- drmerny é nosph -, 4-di hyd_ro_—
3H-1,2; 4-trifazol - 3-one, |a é"ta&feochen cal 8 Siso al base addition .
.salt form thereof29 5. ‘A cQUPNIICI oh conpkRsi ng a pharggzlcleutl r,?l I y
acceptable darrieg,and as t] | ngr edi an antlf y effective
amount of a c_orrpoé?\d as |cl @rclrrg:ﬁ?in BNy ofgél %
. ' 33 0.1 N HC1 1.65 >6

34 0.1 N HCl 1.75 >6

36 0.1 N HC1 1.25 >6

37 0.1 N HC1 1.26 >6

38 0.1 N HC1 1.59 >6

31 0.1 N HC1 1.53 >6

D. Pharmacological examp'leé '

Example 23 :

Mouse triple mycosis model

The test compounds were evaluated for their activity in a mouse model of fungal '
infection in which three mycoses - vaginal candidosis, cutaneous trichophytosis and
disseminated aspergillosis - were established simultaneously. The mice, in groups of
10, were pretreated with subcutaneous injections of oestradiol valerate (500ug) then
inoculated on day 0 with the following : 100 000 colony forming units (CFU)/g of
Aspergillus fumigatus B19119 intravenously, a suspension containing 108 Candida
albicans cells intravaginally and a aqueous suspension of Trichophyton quinckeanum on
lightly scarified dorsal skin. Treatment with the test compounds (orally or intravenously)
was begun on the day of infection and continued for 5 days. All animals that died
spontaneously and those that survived and were sacrificed on day 6, were sampled for

~ the numbers of Aspergillus fumigatus CFU/g in kidney and spleen, for skin lesion

scores (0 = no visible lesion; 1 = a few point lesions; 2 = moderate lesions; 3 = severe
lesions) and for Candida albicans CFU from a vaginal swab.

Mouse disseminated Candida model _
Mice in groups of 10 were infected intravenously with 8 x 105 CFU of Candida albicans.
Treatment was begun on the day of infection and repeated daily for 9 days. Candida
albicans CFU/g kidney were measured for all mice that died spontaneously or were
killed on day 10.

The table indicates the lowest concentrations of the shown compounds that achieveda
reduction in mean Candida counts of 1 log (i.e. a 10-fold reduction) or more, either in



6. .A process for preparing a conposition as clained in ¢l gmg~——"""
characterized in that a conpound as clained in any of clfai 41999

sintimately m xed with a pharmaceutically acceptabl e car#gi ?52 J’?SQFBQ of
conpound according to clains 1 to 4 for the manufacture jof
i nhi biting the devel opnment of and/or el i28-nating fungi
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itn war m bl ooded

8. ATconpound of

formul a (I )he wiple mycosis model or the disseminated Candida infection; also the lowest
_ concentrations that reduced mean skin scores below 1.0 in the cutaneous

" dermiatophytosis component of this model (NT = nor tested, IV = intravenous).

Mouse triple inycosis model

Mouse disseminated
Candida model
Vaginal Candida CFU Dermatophyte skin score Kidney Candida CFU
' reduced by 1 log or more reducedto < 1 reduced by 1 log or more
CN| IV routk oral route IV route oral route IV route
| 34 2.5 2.5 2.5 2.5 5
3 2.5 2.5 2.5 2.5 10

17 <25 NT <2.5 NT NT
Example 24
Determination of fun ceptibili

A panel of Candida isolates plus single isolates of the dermatophytes Microsporum
canis, Trichophyton rubrum and T. mentagrophytes; Aspergillus fumigates, and
Cryptococcus neoformans were used to evaluate the activity of the test compounds in
vitro. Inocula were prepared as broth cultures (yeasts) or as suspensions of fungal
material made from agar slope cultures (moulds). The test compounds were pipetted
from DMSO stock solution into water to provide a series of 10-fold dilutions. The
fungal inocula were suspended in the growth medium CYG (F.C. Odds, Journal of
Clinical Microbiology, 29, (2735-2740, 1991) at approximately 50000 colony-forming
units (CFU) per ml and added to the aqueous test drugs.
The cultures were set up in the 96 wells of plastic microdilution plates and they were
incubated for 2 days at 37°C (Candida spp.) or for 5 days at 30°C (other fungi). Growth
in the microcultures was measured by its optical density (OD) measured at a wavelength
of 405 nm. The.OD for cultures with test compounds was calculated as a percentage of
the control, drug-free OD. Inhibition of growth to 35% of control or less was recorded
as significant inhibition.

Minimal inhibitory concentration (MICs) of intermediates 15, 16, 17, 18, 24 range from
<0.01 to about 10 UM Candida glabrata, Candida krusei, Candida parapsilosis, non-
azole-resistent Candida albicans, Candida kefyr, Microsporum canis, Trichophyton
rubrum, Trichophyton mentagrophytes, Cryptococcus neoformans, Aspergillus

fumigatus.
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E. Composition examples _
. “Active ingredient” (A.L) as used throughout these examples relates to a compound o

. formula(I), a pharmaceutically acceptable acid ad_diﬁ_oh salt or a stereochemically

- isomeric. form thereof.

' Example 25 : ORAL DROPS
500 Grams of the A L was dissolved in 0.5 I of a sodium hydroxide solution and 1.5 1 _
of the polyethylene glycol at 60~80°C. After cooling to 30~40°C there were added 35 1 of

~ polyethylene glycol and the mixture was stirred well. Then there was added a solution of
1750 grams of sodium saccharin jn 2.5 1 of purified water and while stirring there were
added 2.5 1 of cocoa flavor and polyethylene glycol g.s. to a volume of 50 1, providing
an oral drop solution comprising 10 mg/m] of A L. The resulting solution was filled into
suitable containers. ' '

Example 26 : CAPSULES -
20 Grams of the AL, 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose,

0.8 grams colloidal silicon dioxide, and 1.2 grams 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 27 : FILM-COATED TABLETS

Preparation.of tablet.core

A mixture of 100 grams of the A.L, 570 grams lactose and 200 grams starch was mixed
well and thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10
grams polyvinylpyrrolidone in about 200 m! of water. The wet powder mixture was |
sieved, dried and sieved again. Then there was added 100 grams microcrystalline
cellulose and 15 grams hydrogenated vegetable oil. 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 grams methyl cellulose in 75 ml of denaturated ethanol there was
added a solution of 5 grams-of ethyl cellulose in 150 ml of dichloromethane. Then there
were added 75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 Grams 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 grams of magnesium
octadecanoate, 5 grams of polyvinylpyrrolidone and 30 ml of concentrated colour
suspension and the whole was homogenated. The tablet cores were coated with the thus
obtained mixture in a coating apparatus. "
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1% E‘flams mLt?xy” hydroxybenzoate and 0.2 grams sodium hydroxide were dissolved

,m about 0.5 1 of boiling water for injection. After cooling to about 50°C there were added

o . while stirring 0.05 grams propylene glycol and 4 grams of the A.L.. The solution was

cooled to room temperature and supplemented with water for injection g.s. ad 11, giving

.a solution comprising 4 mg/ml of A.L. The solution was sterilized by filtration and filled

in sterile containers.

Example 29 : SUPPOSITORIES
3 Grams A.L was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in

25 ml polyethylene glycol 400. 12 Grams surfactant (SPAN®) and triglycerides
(Witepsol 555 ®) q.s. ad 300 grams 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

one

d),
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- CLAIMS

1.A compound of formula (I),
. L

o 0
°'©_N\ / _Q—Nk — C(CHz)s ()
- N N X — .
. . ’ 3

A—B

a pharmaceutically acceptable acid or base addition salt thereof or a stereochemically
isomeric form thereof, wherein
A and B taken together form a bivalent radical of formula :

-N=CH- (a),
. -CH=N- (b),
-CH-CH2- (),
-CH=CH- (d),

-C(=0)-CHz- (e),

-CH2-C(=0)- (D). '
wherein one hydrogen atom in the radicals (a) and (b) may be replaced with 2 Cj.-alkyl-
radical and up to two hydrogen atoms in radical (c), (d), (e) or (f) may be replaced by a

C1-6-alkyl-radical;
D is a radical of formula
Nﬂ N - ' N-\
I\ I I W
¢ @

N '
5 . Q on, 0] “eu,
NJ R2 / j/ : R2 ~ R2
0 4 o ’ O

R R
Ds)

L is a radical of formula

b 0 RS
—pP—0R3 , —C—Ak~-N

l \R6 !

OR*

@) - L)

Alk is a Cj.4alkanediyl radical;
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RZis hydrogen or halo;

' R3 is hydrogen, C 1-galkyL, phenyl or halophenyl;

.R% is hydrogen, Cj.galkyl, pheayl or halophenyl;

R3 is hydrogen or C.galkyl;

RS is hydrogen, Cj.galkyl, Cléalkyloxycarbonyl or
RS and RS takeri together with the nirogen atom to which they are attached form a
pyrrolidine, piperidine, morpholine, piperazine or substituted piperazine ring, said
substituted piperazine being a piperazine ring substituted on the 4-position of the
piperazine ring with Cj_galkyl, hydroxyC;.galkyl, aminoCj.galkyl, mono- or
di(C;.-galkyl)aminoC;_galkyl.

2. 'A'compound according to élaim 1, wherein D is a radical of formula (D) or (D7).

3. A compound according to claim 2, wherein D is a radical of formula (D), wherein
R1 is chioro or fluoro and R? is hydrogen, chloro or fluoro; L is a radical of formula
(L1), wherein R3 and R4 each independently are phenyl or hydrogen.

4. A compound according to claim 3, wherein the compound is (+)-cis-4-[4-{4-[4-{[2-
(2,4-difluorophenyl)-2-(1H-1,2,4-triazol- 1-ylmethyl)-1,3-dioxolan-4-yljmethoxy]-
phenyl]-1-piperazinyljphenyl]—2~[3,3-d.imethyl-2—(phosphonooxy)buty1]-.2,4—dihydro-
3H-1,2,4-tiazol-3-one, a stereochemically isomeric form or a base addition salt form
thereof.

5. A composition comprising a pharmaceutically acceptable carrier and as active
ingredient an antifungally effective amount of a compound as claimed in any of claims 1
t0 4.

6. A procesé for preparing a composition as claimed in claim 5 characterized in thata
compound as claimed in any of claims 1 to 4 is mnmatcly mixed wnh a pharmaceutcally
acceptable carrier.

7. Use of a compound according to claims 1 to 4 for the manufacture of

a medicine for inhibiting the development of and/or eliminating fungi

in warm-blooded animal suffering from infections by these fungi.

8. A compound of formula (II)
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thereof, wherein
A and B taken together form a bivalent radical of formnla : i
-N=CH- (a),
-CH=N- (b),
-CH3-CHz- _ (c),
-CH=CH- (@,
L -C(=0)-CHz- OX
] -CHZ‘C(=O)' (f)t
wherein one hydrogen atom in the radicals (a) and (b) may be replaced with a Cj_g-alkyl-radieal
and up to two hydrogen atoms in radical (c), (d), (¢) or (f) may be replaced by a C1.g alkyi-
radical;
-D is a radical of formula
N . ' N
_ //'_\L | .//—\L Vi \N\
Pevey o R . “oeve
x XY« XY =
N ' 0 ' Y
\/ Rl Rl RI
Dy) . (>7)) (Ds)
wherein
R! is halo; and
R2 is hydrogen or halo,

9. A compound according to claim 8, wherein the compounds is (=)-gis~4-[4-{4-{4-{[2-
(2,4-diflucrophenyl)-2-(1H-1,2,4-triazol-1-ylmethyl)-1,3-dioxolan-4-yl]-methoxy]-phenyl]-1-
piperazinyl]phenyl}-2,4-dihydro-2-(2-hydroxy-3,3-dimethylbutyl)-3H-1,2,4-triazol-3-one, a
pharmaceutically acceptable acid addition salt thereof or a stereochemically isomeric form
thereof.

10. A process for preparing a compound as claimed in claim 1 characterized by
a) O-acylating or O-phosphorylating an intermediate of formula (IT) wherein A, B and D are as
defined in claim 1 with an acylating or phosphorylating reagent of formula (IIT),
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—@— —@—I‘]k}*‘—mz—CH-C(CHa)s + W—=L —= IO
A—B fe10))
(In
whcrem wl is a reactive leaving group such as hydroxy or halo, and L is as defined in

claim 1; or

b)' Q-acylating an intermediate of formula (IT) with reagent of formula (VI) wherein W1
is a reactive leaving group such as hydroxy or halo, and W2 is a reactive leaving group
such as halo or a suifonyloxygroup, and subsequently reacting the thus obtained
. intermediare (VII) with an amine of formula (VIII), thus yielding a compound of formula
~ (I-b)

o OH . 0
™ A o I -
-0 N N N° "N—CH;—CH—C(CH3); + wW!—C-Ak-W?

A =B
(VD
9

<|3—c-m|:.wz RS
I'4
— ool {}N N—c—tsocan + B
A—B R®

— (-b);

_ or converting the compounds of formuia (I) into each other following art-known
N functional group ransformation procedures; converting the compounds of formula ()
into a salt form by treatment with a pharmaceudcally acceptable acid or base; or
conversely, converting the salt form into the free base of the free acid by ueatment with
alkali, respectvely an acid; and/or preparing stereochemically isomeric forms thereof.



into a salt formby treatnment” with a pharnmaceutically acceptable acid or
base; or conversely, converting the salt forminto the frefbase-af_the
free acid by treatrnent with alkali, respectively an acid; MACEMEQP@
stereochem cally isomeric forns thereof 35

ABSTRACT.

| WATERSOLUBLE AZOLE ANTIFUNGALS

A compound of formula (D), L
7’

0 0 L
N\
D—OQN N—@—N)I\N——CHz—-CH-—C(CHgk o,
/ e |

an acid or base addition salt thereof or a stereochemically isomeric form thereof, wherein'
W A and B taken together form -N=CH-, -CH=N-, -CHz-CHj, CH=CH-, -C(=0)-CHa-,
~CHp-C(=0); D is a radical ¢f formula

N N N—
«_\\N ' Q—QN ¢ n
N’ o N’ o N .
R2 ]/ ..... RZ i R2 )
O ? O 2 0 ?
R! R! R!
D7) - Dy) D)
L is a radical of formula
(0] 0. 5
~ I i R
— P—OR3 —C—Ak-N . ]
, ? \R6 E]
OR*

L) )

Alk is a C1-4alkanediyl radical; R is halo; R2 is hydrogen or halo; R3 is hydrogen,
Cj-galkyl, phenyl or halophenyl; R# is hydrogen, C;_galkyl, phenyl or halophenyl; -
RS is hydrogen or Cj_galkyl; RS is hydrogen, C;.galkyl, C;.galkyloxycarbonyl, or RS
and R6 taken together with the nitrogen atom to which they are attached form a
heterocyclic ring. Active intermediates, compositions and methods of preparing
compounds, compositions are described. '



