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TITLE OF THE INVENTION

TRIAZOLE DERIVATIVES
BACKGROUND OF THE INVENTION

Field of the Invention:

This invention relates to novel triazole derivatives
and salts thereof possessing excellent antimycotic activity
and to a composition for curing mycoses comprising the same.
Description of the Background Arts:

Mycosis is classified into skin diseases typified by
trichophytosis, psoriasis, skin candidasis, apd the like and
deep-seated mycoses which include mycotic meningitis,
mycotic infectious diseases of respiratory organs, fungemia,
urinary tract mycosis, and the like.

Of these, patients of deep-seated mycoses are
increasing, since they cannot be cured by conventional
antibiotics or chemotherapic agents. Development of a drug
efficacious for the treatment of these diseases has
therefore been desired.

Very few drugs for curing deep mycoses are known. Only
ketoconazole, fluconazole, and the like among azole
compounds have been known as drugs for curing deep-seated
mycoses. Their effects) however, are not necessarily

satisfactory.

SUMMARY OF THE INVENTION

In view of this situation, the present inventors have

synthesized a number of triazole compounds and studied their
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nycotic infectious diseases of respiratory organs, fungema, urinary tract
mycosis,s angd the tike. O these, patients of deep-seated nycoses are

i ncreasing, since they cannot be cured by conventional antibiotics or
chenot her api ¢ agents. Devel opnent of a drug efficacious for the treatnent
of- these di seases has therefore been desired. Very few drugs for curing
deep nycoses are known. Only ketoconazole, fluconazole, and the |i ke anong

azol e conpoundsn¥BNPcHEEd XEOIWiEbedl] Usd f Rdve Uf it dgei: seeiLsbleycoses.
Their effects, however, are not necessarily

derivatives having the following formula (I) exhibited
excellent antimycotic activity.
Accordingly, an object of the present invention is to
provide a triazole derivative of formula (I),
T
= sl OH

|
NG $(0) R

(1)
CFs

wherein Rl and R2 represent a hydrogen atom or a lower alkyl
group, or R! and R? together form a lower alkylene group, R3
represents a lower alkyl group, and n denotes an integer of
0 to 2, provided that R! and R? are not both a hydrogen atom
at the same time! and a salt thereof; and a composition for
curing mycoses comprising éuch a triazole derivative or a
salt thereof.

Other objects, features and advantages of the invention
will hereinafter become more readily apparent from the
following description.

DETATLED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

A lower alkyl group represented by Rl, Rz, and R3 in

formula (I) is a linear or branched alkyl group having 1 to

6 carbon atoms. Specific examples are methyl-, ethyl-, n-

ﬂmsmaH%BwnMT

S (W




satisfactory. SUMVARY OF THE I NVENTION In view of this situation, the
present invgntors have synthesized a nunber of triazole conpounds and
studied their antinmycotic activities, and have found that triazole
derivatives having the followng fornmula (1) exhibited excellent
antinmycotic activity. Accordingly, an object of the present invention is to

propyl-, isopropyl-, n-butyl-, isobutyl-, sec-butyl-, tert-
butyl-, n-pentyl-, and n-hexyl groups. A lower alkylene
group which R! and R? form in combination is, for example,
ethylene-, trimethylene-, or tetramethylene group.

Hydrochloride, nitrate, hydrobromide, sulfate, p-
toluenesulfonate, methanesulfonate, fumarate, maleate,
succinate, lactate, and thé like are given as examples of
the salts of the compound of formula (I). ™

There are optical isomers due to the asymmetric carbon
atom and sulfur atom for the compound of formula (I). All
of racemates, optical active isomers, and diasteromers are
included in this invention.

Triazole derivatives of formula (I) and their salts can

be prepared, for example, according to the following

reactions.
R R? DHR' R?
0 )
SR? 1) Epoxylation N\/N SR*?
2) [=Y |
- N§§y,NH
(H) {(I-1)
CRs Cha
RI 3
=1 N 0K
l i |
Nq§b/,N -R3 N<§b/,ﬂ S0.R?

(I-2) (1-3)
CRs
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provide a triazole derivative of fornmula (1), [err] wherein [err] and [err]
represent a,hydrogen atomor a |ower al kyl group, or RL and R2 together
forma 1 ower al kylene group, [err] represents a |lower alkyl group, and n
denotes an integer of 0 to 2, provided that [err] and [err] are not both a
hydrogen atom at the sane tinme, and a salt thereof; and a conposition for
curing mycoses conprising such a triazole derivative or a salt thereof.

. vative or a sall ther eof
Oher obl eots leal iy s argh adantogss, of H0e JINEULON Mhd lad USRS ©

above.

First, compound (II) is epoxylated and reacted with
triazole to produce sulfide compound (I-1)}. The sulfide
compound (I-1l) is then oxidized to obtain sulfinyl compound
(I-2) or sulfonyl compound. (I-3). Each step is described in
more detail below.

The reaction to produce sulfide compound (I-1) from
compound (II) is preferably carried out by using 1 to 2
moles of epoxylation agent, e.g. trimethylsulfoxonium
iodide, and 1 to 3 moles of triazole for 1 mole of compound
(II) in the presence of 2 to 5 moles of an alkali compound
and by heating the mixture at room temperature to 100°C for
1 to 30 hours. Sodium hydroxide, potassium hydroxide,
barium hydroxide, sodiuﬁ carbonate, potassium carbonate, or
the like can be used as an alkali. Of these, alkali
hydroxides are particularly preferable. Aan alcohol such as
methanol, ethanol, propanol, isopropanol, butanol,
isobutanol, sec-butanol, tert-butanol, or the like is used
as a solvent.

After completion of the reaction, the organic solvent
is evaporated, ice-cooled water is added to the residue, and
the residue is extracted with a solvent such as chloroform
or the like. The target compound can be obtained by drying
the chloroform layer, evaporating the solvent, and purifying
by silica gel column chromatography or the like means.

When the sulfide compound (I-1) has different
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foll owi ng description. DETAI LED DESCRI PTI ON OF THE | NVENTI ON AND PREFERRED
EMBCDI MENTS, A | ower al kyl group represented by [err] and [err] in formla
(I') isalinear or branched al kyl group having 1 to 6 carbon atons.

Specific exanples are nethyl-, ethyl-, n- propyl -, isopropyl-, n-butyl-
|F2brtyl-, sec-butyl-, tert- butyl-, n-pentyl-, and n-hexyl groups. A | ower
al kyl ene

- substituents; i.e., different Rl and RZ, two types of
diastereomers are produced; A isomer fractionated first by
silica gel chromatography and B isomer which elutes later
from the column.

The reaction for producing sulfinyl compound (I-2) from
sulfide compound (I-1) is carried out by using 1 mole of
oxidizing agent for 1 mole of sulfide compound (I-1) and by
reacting at -10°C to room temperature for 0.1 to 2 hours.
Organic peroxide, manganese dioxide, chromic acid, hydrogen
peroxide, or the like can be used as the oxide for the
reaction, with particularly preferable oxides being organic
peroxides. A halogenated hydrocarbon is used as a
preferable solvent. After completion of the reaction, the
reaction mixture is washed with an alkali carbonate and then
water, dried, distilled for removal of the solvent, and
subjected to silica gel column chromatography for
purification to obtain the target compound.

When the sulfinyl coméound (I-2) has the same
substituents Rl and Rz, two types of diastereomers are
produced; a isomer fractionated first by silica gel
chromatography and b isomer which elutes later from the
column. When Rl and R2 are different from each other, both
a and b isomers are produced for each one of A and B isomers
of sulfide compound (I-1).

The reaction for producing sulfonyl compound (I-3) from

sulfide compound (I-1) is carried out by using 2 to 3 moles

of oxidizing agent for 1 mole of sulfide compound (I-1) at
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group which [err] and [err] formin conbination is, for exanple, ethylene-,
trimethyleng-, or tetranethyl ene group. Hydrochloride, nitrate,

hydr obrom de, sul fate, p- toluenesul fonate, nethanesul fonate, funarate,

mal eat e, succinate, |lactate, and the |like are given as exanples of the
salts of the conpound of forrmula (I). There are optical isoners due to the
asymetric carbon atom and sul fur atom for the conpound of formula (1). All
of racemates, optical active isoners, and diasteroners are included in this

invention. Tri gaometdmperatuyrestof shocmsbe (| toaBd hbgrs.Sabhé SaRe
oxidizing agent, solvent, and purification method as those
for producing sulfinyl compound (I-2) can be employed.

Two types of diastereomers are present for sulfonyl
compound (I-3), when the substituents R! and R2 are
different. When either one of A or B isomer of sulfide
compound (I-1) is used, oniy one of the diastereomers of
sulfonyl compound (I-3) is produced.

When the carbon atom which have a hydroxyl group
substituent in the compound of formula (I) is the only
asymmetric atom, there are two optical isomers present due

to this asymmetric atom. Such optical isomers can be

produced, for example, by the following reactions.
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be prepared, for exanple, according to the follow ng reactions. [err]
wherein [err] and [err] have the sane neani ngs as defined above. First,
conmpound (I1) is epoxylated and reacted with triazole to produce sulfide
conmpound (I-1)..The sulfide conpound (1-1) is then oxidized to obtain
sul finyl conpoufxd
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(1-2) or sulfonyl conpound (1-3). Each step is described in nore detai

bel ow. The reaction to produce sulfide conpound (I-1) from conpound (I1) is
preferably carried out by using 1 to 2 noles of epoxylation agent, e.g.
trimethyl sul foxoniumiodide, and 1 to 3 noles of triazole for 1 nole of
conmpound (I1) in the presence of 2 to 5 noles of an al kali conpound and by
heating the m xture at roomtenperature to [err] for 1 to 30 hours. Sodium

e B honse IR L Bl R P, S SRR pam
meanings as defined above, and compounds (IV-1) and (IV-2)
are diasteromers.

In the above reaction scheme, compound (II) is first
reacted with optically active sulfinyl compound (III) to
produce a mixture of diastereomers (IV-1l) and (IV-2)}. Only
one of the two diastereomers (IV-1) and (IV-2) is separated .
from the mixture and oxidized to produce sulfonyl compound
(V). The sulfonyl compound (V) is then converted into
compound (VI) by the reaction with acetyl chloride and
sodium iodide. After epoxylation, the compound (VI) is
reacted with triazole to obtain optically active compound
(I-4). '

Each_of the above reactions are described in more
detail.

Diastereomers (IV-1) and (IV-2) are produced by
reacting 1 to 1.2 moles of optically active sulfinyl
compound (III) for 1 mole of compound (II) in the presence
of 1 to 1.4 moles of a base at 0°C to room temperature for
0.5 to 5 hours. Ether, tetrahydrofuran, dioxane, n-hexane, or
the like is used as a solvent. As a base, lithium
diisopropylamide, butyl lithium, potassium t-butoxide,
sodium amide, sodium hydride, calcium hydride, or the like
can be used. Of these, a particularly preferable base is
lithium diisopropylamide. In order to collect the target
compound from the mixture containing two diastereomers, the

reaction mixture is treated with ammonium chloride or the
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hydr oxi des are particularly preferable. An al cohol such as nethanol,

et hanol , prapanol, isopropanol, butanol, isobutanol, sec-butanol,
tert-butanol, or the like is used as a solvent. After conpletion of the
reaction, the organic solvent is evaporated, ice-cooled water is added to
thé residue, and the residue is extracted with a solvent such as chl oroform
or the like. The target conpound can be obtained by drying the chl oroform

| ayer, evaporating the solvent, and purifying by silica gel colum
chronatographylbkethéxFFRQtﬁéaﬂéthV%%n°¥ﬁén58IFPH&eEBnp%%ﬁdP?Fli}eﬂaQY

di fferent silica gel column chromatography or the like. Purified

diastereomer (VI-1) is thus obtained.

" Diasterecmer (VI-1) is then dissolved into a solvent
such as chloroform, dichloromethane, or the like and to the
solution 2 moles of an oxidizing agent is added for 1 mole
of diastereomer (VI-1). The mixture is stirred at -10°C to
room temperature for 0.5 to 5 hours to obtain sulfonyl
compound (V). Hydrogen peroxide, perbenzoic acid, m-
chloroperbenzoic acid, or the like is used as an oxidizing
agent. After the reaction, the reaction mixture is washed
with an alkali and purified by silica gel columm or the like
to obtain sulfonyl compound (V).

Sulfonyl compound (V) thus obtained is dissolved into a
solvent such as acetone and to the solution 1 to 3 moles of
acetyl chloride and 1 to 3 moles of sodium iodide for 1 mole
of sulfonyl compound (V) is added. The mixture is stirred
at -10°C to room temperature for 0.5 to 5 hours to obtain.
compound (VI). After the reaction, the reaction mixture is
extracted with an organic solvent and purified by silica gel
column or the like to obtain purified compound (VI).

Compound (VI} is dissolved into chloroform,
dichloromethane, or the like, and to the solution is added 2
to 10 moles of triethyloxonium tetrafluoroborate for 1 mole
of compound (VI). The mixture is stirred at 0°C to room
temperature for 10 to 30 hours to produce epoxylated

compound (VII). After an addition of an alkali, the crude

9 This Sheet Has Been Reﬂlaced
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substituents; i.e., different [err] and [err], two types of diastereoners
are produced; A isoner fractionated first by silica gel chromatography and
B i somer which elutes later fromthe colum. The reaction for producing

sul finyl conmpound (1-2) fromsulfide conpound (I-1) is carried out by using
1 nole of oxidizing agent for 1 nole of sulfide conpound (1-1) and by
reacting at [err] to roomtenperature for 0.1 to 2 hours.

product is stirred at 0°C to room temperature for 0.5 to 5
hours. The organic layer is submitted to silica gel column
or the like to obtain purified epoxylated compound (VII).

Epoxylated compound (VII} is dissolved into a solvent
such as N,N-dimethylformamide, diméthylsulfoxide,
acetonitrile, t-butanol, or the like, and to.the solution
are added 1 to 10 moles of triazole and 1 to 10 moles of an
alkali for 1 mole of compound {VII}). The mixture is stirred
at 0°C to refluxing temperature for 1 to 30 hours to obtain
the target optical active compound (I-4). Sodium hydroxide,
potassium hydroxide, sodium carbonate, potassium carbonate,
sodium bicarbonate, potassium bicarbonate, or the like can
be used as an alkali. Purified optical active compound (I-
4) can be obtained by extracting the reaction mixture with
an organic solvent, evaporating the solvent, and
recrystallizing from a suitable solvent.

The raw material compound (II) can easily be prepared
according to the following-reactipn scheme (a) or (b).

Reaction Scheme (a):

X SR*®
ReSH

CFa - CFa
(V) (X)

i

1

o



Organi ¢ peroxi de, manganese di oxi de, chRém c aci d, hydrogen peroxide, or

t he Ilke cap be used as the oxide for tHe reaction, with particularly

gde A halogenated hydr ocarbon is
used as a preferable’§6ﬁV€ﬁT‘ Af t er c«npletSbﬁ of the reaction, the
reaction mxture i s washed with an alm-li carbonate and then water, dried,

distilled for renoval of the solven d subjected to silica gel colum
chromat ography for purification to ijn the target conpound. \Wen the
sul finyl compound (1-2) has the same~gdbstitudnBs—[Enr] and [err], two
types of diastereoners are

Rl Ri—l

SR
R2-1X

(I —2)
CF,

wherein X represents a halogen atom, Rl, Rz‘l, and R3
represent a lower alkyl group.

According to the reaction scheme (a), 4-(trifluoro-
methyl )phenacyl halide (VIII) is converted into the sulfide
derivative (IX) by the treatment with a lower alkyl
mercaptan in the presence of an alkali, followed by the
reaction with a lower alkyl halide to produce monoalkyl
derivative (II-1). If required, monoalkyl derivative (II-1)
is further reacted with the lower alkyl halide to produce
dialkyl derivative (II-2).

Reaction Scheme (b):

CHO R? R?
R? Ko
>— X! .
R? Oxidation
> ——-ﬁ
CRs Mg
(X)
CFs
(X1)
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produced; a isomer fractionated first by silica gel chromatography and b

I soner which elutes later fromthe colum. Wen [err] and [err] are
different fromeach other, both a and b isoners are produced for each one
of A and B isoners of sulfide conpound (1-1). The reaction for producing
sut fonyl compound (I1-3) fromsulfide conmpound (I-1) is carried out by using
2 to 5 noles of oxidizing agent for 1 nole of sulfide conmpound (I-1) at

R' R? R* R?

x2
X’ RSH
— (1)

CFas CFa
(XI) (¥m)

wherein x! and x2 represeht a halogen atom, Rl, Rz, and R3
have the same meanings as defined previously.

According to the reaction scheme (b), 4-
(trifluoromethyl)benzaldehyde (X) is converted into alcohol
compound (XI) by the Grignard reaction, oxidized into ketone
compound (XII), and successively halogenized into compound
(XIII). Compound (XIII) is then reacted with mercaptan to
obtain compound (II}).

Antimycotic activity of compounds of formula (I) of the
present invention is described by way of the following
experiment.

Groups of ICR male mice (age: 4 weeks), each group
consisting of 5 mice, were subjected to the experiment. 3.3 '
x 106 candida albicans were injected into caudal vein of
each mouse. Starting from 1 hour after the injection, test
compounds dissolved in 0.5 ml of 0.06 N hydrochloric acid
solution to which 0.2% TO-10M (Trade mark: product of Nikko

Chemicals Co.) was added were orally administered once each
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roomtenperature to [err] for 1 to 30 hours. The sane oxidi zi ng agent,

solvent, and purification nmethod as those for producing sulfinyl conpound
(I-2) can be enployed. Two types of diastereoners are present for sulfonyl
conmpound (I1-3), when the substituents [err] and [err] are different. Wen
either one of A or B isonmer of sulfide conpound (1-1) is used, only one of
the di astereoners of sul fonyl conpound (1-3) is produced. Wen the carbon

at om whi ch have a h droxyl group substituent in the cog&ﬁund of fornula ()
is"the only asgyetfione @es dRetotale t MM E S

days after the injection of Candida albicans to compare the
average survival days of the mice to which the test
compounds were administered with the average survival days
of the control group. The indicator T/C (%) were determined
according to the following equation.

Average survival days of the mice to which the
test compounds were administered

T/C (%) =
Average survival days of the control

The results are presented in Table 1, in which Compound Nos.

are the same as those given in Table 2 hereinafter.
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to thi's asymmetric atom Such optical isoners can be produced, for exanple,
by the foll owi ng reactions. [err] In the reaction schene, [err] and
[err] have the same neani ngs as defined above, and conpounds (IV-1) and
(1V-2)

) TABLE 1
Dose Survived animals/ T/C
Compound No. (mg/kg) tested animals (%)
7 5 5/5 - 412
2.5 3/5 394
1.25 0/5 235
10 5 3/5 406
2.5 ‘ 2/5 394
1.25 1/5 306
0.625 1/5 235
16 5 5/5 : 412
2.5 3/5 400
1.25 2/5 - 371
0.625 2/5 341
Fluconazole 5 2/5 300
(Comparative
compound ) 2.5 1/5 312
1.25 1/5 . 271
0.625 0/5 14

Control - ' 0/5 100

As demonstrated by the above results, in the oral
administration compounds of formula (I) the present
invention exhibited a superior survival rate; the in vivo
antimycotic effect, over fluconazole, the comparative
compound.

When the compound of formula (I) of this invention or a
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are diasteroners. In the above reaction scheme, compound (11) is first

reacted with optically active sulfinyl conmpound (I11) to produce a m xture

of diastereoners (I1V-1) and (1V-2). Only one of the two di astereoners

(I'V-1) and (1V-2) is separated fromthe m xture and oxi di zed to produce

sut fonyl conpound (V). The sul fonyl conpound (V) is then converted into

conmpound (VI) by the reaction with acetyl chloride and s diug\Lodide. After
t

epoxyl ati on, sabtcthesend i® ysed Féa@?eﬂnﬁﬁﬁﬁc?FFﬁzﬁgﬁngo 56t 4Pn optically

active compound |-4£.
preferably orally administered at a dose of 50 to 500 mg per

day or parenterally at a dose of 10 to 200 mg per day,
depending on the weight, the age, the sex, the physical
conditions, or the symptom of the patient or the way of
administration.

The compound of formula (I) can be formed into various
preparations, such as tablets, granules, powders, capsules,
suspensions, injections, suppositories, or other forms for
external application, according to known methods. When
solid preparations are produced, the compound of formula (I)
is mixed with excipients, and as required, with binders,
disintegrators, lubricants, coloring agents, sweetening
agents, flavoring agents, fillers, coating agents, sugar-
coating agents, and the like, and formed into preparations
such as tablets, granules, powders, capsuies, suppositories,
or the like according to known methods. The compound of the
present invention can be also prepared into preparations for
injection by dissolving, sgspénding, or emulsifying it into
an agqueous medium such as distilled water, or by making it
into powder which is dissolvable when it is injected.
Subcutaneous, intravenous, intra-arterial, intra-portal,
intraperitoneal, or intramuscular injection is applicable.

As discussed above, the compound of the present
invention possesses high antimycotic activity. in addition,
it is easily absorbed by living bodies, exhibiting its

superior bioavailability. Thus, the compound is useful for
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Each of the above reactions are described in nore detail. Diastereoners
(1'V-1) and (1V-2) are produced by reacting 1 to 1.2 noles of optically
active sulfinyl conmpound (I111) for 1 nole of conpound (Il) in the presence
of 1 to 1.4 noles of a base at [err] to roomtenperature for 0.5 to 5
hours. Ether, tetrahydrofuran, dioxane, n-hexane, or the like is used as a

sol vent. As a base, |ithiumdiisopropylan de Lt hiu pot assi um
t - but oxi de, s@ﬁrhﬁgaﬁyﬁese§oﬁFuH?ﬁVGP 4rg é%#%?ﬁh¥“§d4+ﬂ%ag%? ‘the like can
be' used. O these Bartlcuiarly preferabl e base is

human and animals.

Other features of the invention will become apparent in
the course of the following description of the exemplary
embodiments which are given for illustration of the

invention and are not intended to be limiting thereof.

EXAMPLES

Reference Example 1

To 13.2 g of 2-bromo-4‘-(trifluoromethyl)acetophenone
dissolved in 40 ml of methanol was added under ice-cooling
34.6 g of a 15% aqueous solution of methyl mercaptan sodium
salt. After the reaction at room temperature for 1 hour
with stirring, the resultant reaction mixture was poured
into ice-cooled water and extracted with dichloromethane.
The organic layer was washed with water and dried over
anhydrous magnesium sulfate, followed by evaporation of the.
solvent to obtain 11.3 g of oily product of
2-methylthio-4’-(trifluoromethyl)acetophenone (yield:
97.7%).

NMR(CDCl3)8: 2.13 (s, 3H), 3.77 (s, 2H), 7.74(d, 2H),

8.17(d, 2H)
Reference Example 2

To 5.00 g of 2-methylthio-4’-(trifluoromethyl)-
acetophenone dissolved in 50 ml of tetrahydrofuran was added ‘
under ice-cooling 0.855 g of a 60% agueous solution of
sodium hydride, and the mixture was reacted at room

temperature with stirring until no bubbles were produced.
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l'ithiumdiisopropylamde. In order to collect the target conpound fromthe
m xture containing two diastereoners, the reaction mxture is treated with
anmoni um chl ori de or the i ke, extracted with an organic solvent, and
purified by silica gel colum chromatography or the like. Purified

di astereonmer (VI-1) is thus obtained. Diastereoner (VI-1) is then dissolved
into a solvent such as chloroform dichloromethane, or the Iike and to the

After an addition of 3.34 g of methyl iodide, the mixture
was stirred at room temperature for a further 2 hours. The
resultant reaction mixture was poured into ice-cooled water
and extracted with dichloromethane. The organic layer was
washed with water and dried over anhydrous magnesium
sulfate. After evaporation of the solvent, the residue was
purified by silica gel column chromatography using n-hexane
to obtain 2.16 g of an oily product of 2-methylthio-4‘-
(trifluoromethyl)propiophenone (yield: 40.8%).

NMR(CDCl3)8: 1.55(d, 3H), 1.94(s, 3H), 4.30(g, lH),

7.72(d, 2H), 8.11(d, 2H)
Reference Example 3

To 2.02 g of 2-methylthio-4’'-~{trifluoromethyl)-
propiophenone dissolved in 20 ml of tetrahydrofuran was
added under ice-cooling 0.33 g of a 60% aqueous solution of
sodium hydride, and the mixture was reacted at room
temperature with stirring until no bubbles were produced.
After an addition of 1.27 g of methyl iodide, the mixture
was stirred at room temperature for a further 2 hours. The
resultant reaction mixture was poured into ice-cooled water
and extracted with dichloromethane. The organic layer was
washed with water and dried over anhydrous magnesium
sulfate. After evaporation of the solvent, the residue was
purified by silica gel column chromatography using n-hexane
to obtain 1.27 g of an oily product of 2-methylthio-4'-
(trifluoromethyl )isobutyrophenone (yield: 59.5%).

NMR(CDCl3)6: 1.54(s, 6H), 2.01(s, 3H), 7.66(d, 2H),
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solution 2 noles of an oxidizing agent is added for 1 nole of diastereoner
(VMI-1). The mxture is stirred at [err] to roomtenperature for 0.5 to 5
hours to obtain sul fonyl conpound (V). Hydrogen peroxi de, perbenzoic acid,
m chl oroperbenzoic acid, or the |like is used as an oxidizing agent. After
the reaction, the reaction mxture is washed with an al kali and purified by
silica gel colum or the like to obtain sulfonyl conmpound (V). Sulfonyl
conmpound (V) thus obtained is dissolved into a solvent such as acetone and
to the solution 1 Beld(fwl é8)of acetyl chloride and 1 to 3 moles of sodium

iodide for 1 nole
Reference Example 4

To a tetrahydrofuran solution of Grignard reagent
prepared from 5.35 g of magnesium and 24.6 g of isopropyl
bromide was added under ice-cooling 17.4 g of 4-(trifluoro-
methyl )benzaldehyde dissolved in tetrahydrofuran, and the
mixture was stirred for 30 minutes. The resultant reaction
mixture was treated with a.saturated NH4Cl aqueous solution
and extracted with ether. The organic layer was washed with
water and dried over anhydrous magnesium sulfate. After
evaporation of the solvent, the residue was purified by
silica gel column chromatography using n-hexane/
dichloromethane to obtain 8.02 g of an oily product of
1-(trifluoromethyl )phenyl-2-methylpropane-1-ol (yield:
36.8%). _

NMR(CDC13)6: 0.84, 0.96(d, 3H for each), 1.7-2.1

(m, 1H), 4.47(d, 1H), 7.43, 7.58(d, 2H for each)
Reference Example 5

To 8 g of 1-(trifluoromethyl)phenyl-2-methylpropane-1-
ol dissolved in dichloromethane was added 15.8 g of
pyridinium chlorochromate, and the mixture was stirred at
room temperature for 3 hours. After separating the
deposited undissolvable substance by filtration, the
filtrate was concentrated and the residue was purified by
silica gel column chromatography to obtain 7.9 g of an oily
product of 4-(trifluoromethyl)isobutyrophenone (yield:
100%). L
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of sulfonyl conpound (V) is added. The m xture is stirred at [err] to room
tenperature for 0.5 to 5 hours to obtain conmpound (VI). After the reaction,
the reaction mxture is extracted with an organi c solvent and purified by
silica gel colum or the |like to obtain purified conpound (VI). Conpound
(M) is dissolved into chloroform dichloronethane, or the like, and to the
solution is added 2 to 10 nol es of trlethyloxonlun1tetraf|uoroborate for

For 10 to 30 hour s N4 (SHER08 ‘e ot (o Dampodnd -y 18 dr T Bodik }‘Lﬁ
of an alkali, the c(rdu'de\2H for each)
Reference Example 6
To 1 g of 4-(trifluoromethyl)isobutyrophenone dissolved
in acetic acid was added 0.81 g of bromine at 40°C, and the
mixture was stirred for 3 hours. The reaction mixture was
poured into ice-cooled water and extracted with ether. The
organic layer was washed with a 5% sodium bicarbonate aqueous
| solution and then with water, dried over anhydrous magnesium
sulfate, and the solvent was evaporated to obtain 1.36 g of
an oily product of 2-bromo-4‘-(trifluoromethyl)-
isobutyrophenone (yield: 100%). |
NMR(CDCl3)8: 2.03(s, 6H), 7.71, 8.19(d, 2H for each)
Reference Example 7
To 1 g of 2-bromo-4'-(trifluoromethyl)isobutyrophenone
dissolved in methanol was added under ice-cooling 1.74 g of
15% solution of methyl mercaptan sodium salt, and the
mixture was stirred for 30 minutes. The reaction mixture
was poured into ice-cooled water and extracted with
dichloromethane. The organic layer was washed with water,
dried over anhydrous magnesium sulfate, and the solvent was
evaporated. The residue was purified by silica gel column
chromatography using n-hexane/dichloromethane to obtain 0.61
g of an oily product of 2-methylthio-4’-
(trifluoromethyl)isobutyrophenone (yield: 68.7%).
NMR(CDClg4)8: 1.54(s, 6H), 2.01l(s, 3H), 7.66, B.11

(d’ ZH) : - ———— e oL
; This Sheet Has Been R,

> [N



product is stirred at [err] to roomtenperature for 0.5 to 5 hours. The
organic layer is submtted to silica gel colum or the like to obtain
purified epoxylated conpound (VI1). Epoxylated conpound (VI1) is dissolved
into a solvent such as N, N-di net hyl f ormam de, di net hyl sul f oxi de,
acetonitrile, t-butanol, or the like, and to the solution are added 1 to 10
nol es of triazole and 1 to 10 noles of an alkali for 1 nole of conpound
(VIl). The m xture ii sairred

- Example

Into 50 ml of t-butanol were dissolved 4.97 g of
2-methylthio-4’'-(trifluoromethyl )propiophenone, 8.05 g of
trimethylsulfoxonium iodide, 5.61 g of potassium hydroxide,
and 3.18 g of 1,2,4-triazole, and the mixture was stirred at
g0°C er 7 hours. After the reaction, the solvent was
evaporated, water was added to the résidue, and the mixture
was extracted with chloroform. The organic layer was washed
with water, dried over anhydrous magnesium sulfate, and the
solvent was evaporated. The residue was purified by silica
gel column chromatography using n-hexane to obtain first
0.64 g of A isomer of 3-methylthio-1-(1,2,4-triazol-l-yl)-
2-[ (4-trifluoromethyl)phenyl ]butane-2-o0l (Compound No. 1)
(yield: 9.6%), and then 0.06 g of B isomer (Compound No. 2)
(yield: 0.9%).

Example 2

To a solution of 0.35 g (1.06 x 10-3 mole) of 3-
methylthio-1-(1,2,4-triazol-1-yl)-2-[(4~-trifluoromethyl)-
phenyl Jbutane-2-0l (Compound No. 1) in 10 ml of chloroform
was added under ice-cooling 0.23 g (1.06 x 10-3 mole) of m-
chloroperbenzoic acid, and the mixture was stirred at 0 to
10°C for 0.5 hour. The reaction mixture thus obtained was
washed with 10% potassium carbonate agueous solution and
then with water, dried over anhydrous magnesium sulfate, and
the solvent was evaporated. The residue was purified by

silica gel column chromatography using dichloromethane
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at [err] to refluxing tenperature for 1 to 30 hours to obtain the target
optical active conpound (1-4). Sodium hydroxi de, potassium hydroxi de,
sodi um-car bonat e, potassi um carbonate, sodi um bi carbonate, potassium

bi car bonat e,

or the like can be used as an alkali. Purified optical active

conmpound (I- 4) can be obtained by extracting the reaction mxture with an
organi ¢ solvent, evaporating the sol vent, and recrystallizing froma

suitabl e sol vent. The raw naterial conpound 1) an eas pre ared
according to tReoPsPEBwEAgStelcRPol S&hand SPRPILP (ﬁfmeﬁ§3§§u§§ e (a):

(1,2,4~-triazol-1-yl)-2-[ (4-trifluoromethyl )phenyl ]butane-2-
ol (Compound No. 3) (yield: 62.7%) and subsequently 0.137 g
of b isomer (Compound No. 4) (yield: 37.3%).
Example 3

0.30 g (9.1 x 10~% mole) of 3-methylthio-1-(1,2,4-
triazol-1-yl)-2-[ (4-trifluoromethyl )phenyl Jbutane-2-o0l
(Compound No. 1) was dissolved in 30 ml of chloroform. To
the solution was added 0.586 g (2.72 x 10~3 mole) of
m-chloroperbenzoic acid, a bit at a time at room
temperature, and the mixture was stirred for 2 hours. The
reaction mixture thus obtained was washed with 10% potassium.
carbonate aqueous solution and then with water, dried over
anhydrous magnesium sulfate, and the solvent was evaporated.
The residue was purified by silica gel column chromatography
using dichloromethane to obtain 0.33 g of 3-methylsulfonyl-
1-(1,2,4—triazol-1-yl)-2-{t4-trifluoromethyl)phenyl]-
butane-2-0l (Compound No. 5) (yield: 100%).
Example 4

An oily product of 3-methylsulfonyl-l-(1,2,4-triazol-
1-y1)-2-[ (4-trifluoromethyl )phenyl]butane-2-ol (Compound No.
6) was prepared by the reaction similar to the reaction of
Example 3 from 3-methylthio-1-(1,2,4-triazol-1-yl)}-2-[(4-
trifluoromethyl )phenyl]butane-2-o0l (Compound No. 2}.
Example 5

Into 10 ml of t-butanol were dissolved 1.22 g of 2-

methylthio-4’'~(trifluoromethyl)isobutyrophenone, 1.36 g of
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[err] [err] represent a | ower al kyl group. According to the reaction
schene (a),.  4-(trifluoro- nethyl)phenacyl halide (VIIl) is converted into
the sul-fide derivative (I X) by the treatnment with a | ower al kyl mercaptan
in the presence of an alkali, followed by the reaction with a | ower alkyl
hal i de to produce nonoal kyl
trimethylsulfoxonium iodide, 1.07 g of potassium hydroxide,
and 0.74 g of 1,2,4-triazole, and the mixture was stirred at
g80°C for 6 hours. After the reaction, the solvent was
evaporated, water was added to the residue, and the mixture
was extracted with chloroform. The organic layer was washed
with water, dried over anhﬁdrous magnesium sulfate, and the
solvent was evaporated. The residue was purified by silica
gel column chromatography using dichloromethane to obtain
0.66 g of an oily product of 3-methyl-3-methylthio-1-(1,2,4-
triazol-1-yl)-2-[ (4-trifluoromethyl )phenyl ]butane-2-0l
(Compound No. 7) (yield: 41.1%).
Example 6
To a solution of 0.37 g (1.07 x 10-3 mole) of
3-methyl-3-methylthio-1-(1,2,4-triazol-1-yl)-2-[ (4~
trifluoromethyl )phenyl }Jbutane-2-0l (Compound No. 7) in 10 ml
of chloroform was added under ice-cocoling 0.231 g (1.07 x
10-3 mole) of m-chloroperbénzoic acid, and the mixture was
stirred at 0 to 10°C for 20 minutes. The reaction mixture
thus obtained was washed with 10% potassium carbonate
aqueous solution and then with water, dried over anhydrous
magnesium sulfate, and the solvent was evaporated. The
residue was purified by silica gel column chromatography
using dichloromethane to obtain first 0.125 g of a isomer of
3-methyl-3-methylsulfinyl-1-(1,2,4-triazol-1-yl)-2-f(4-
trifluoromethyl )phenyl]-butane-2-0l (Compound.No. 8) (yield:
32.3%), and then 0.155 g of b isomer (Compound No. 9)

(vield: 40.0%). S
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derivative (l11-1). If required, nonoal kyl derivative (l11-1) is further
reacted with the I ower alkyl halide to produce dial kyl derivative (I1-2).
Reaction Schene (b): [err] wherein [err] and [err] represent a hal ogen
atom J[err] and [err] have the sanme neani ngs as defined previously.
According to the reaction schene (b), 4-

. Example 7
0.36 g (1.04 x 10-3 mole) of 3-methyl-3-methylthio-1-
(1,2,4-triazol-1~yl)-2~[ (4-trifluoromethyl)phenyl Jbutane-
2-0l (Compound No. 7) was dissolved in 40 ml of chloroform.
To the solution was added 0.68 g (3.13 x 10-3 mole) of m-
chloroperbenzoic acid a bit at a time at room temperature,
and the mixture was stirred for 14 hours. The reaction
mixture thus obtained was washed with 10% potassium
carbonate agqueous solution and then with water, dried over
anhydrous magnesium sulfate, and the solvent was evaporated.
The residue was purified by silica gel column chromatography
‘using dichloromethane to obtain 0.36 g of 3-methyl-3-
methylsulfonyl-1-(1,2,4-triazol-1-yl)-2-[ (4-trifluoro-
methyl)phenyl Jbutane-2-o0l (Compound No. 10} (yield: 91.5%);
Example 8
The following Compounds No. 11-15 were prepared in the
same manner as in Examples 1-7.
Compound 11
3-Methylsulfonyl-1-(1,2,4-triazol-1-yl)-2-[ (4~
trifluoromethyl )phenyl ]pentane-2-ol
Compound 12 '
3-Ethylsulfonyl-3-methyl-1-(1,2,4-triazol-1-yl)-2-[(4-
trifluoromethyl )phenyl Jbutane-2-0l
Compound 13
3-t-Butylsulfonyl-1-(1,2,4-triazol-1-yl)-2-[(4-
trifluoromethyl)phenyl }butane-2-0l (a isomer)

Compound 14
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(trifluoronethyl)benzal dehyde (X) is converted into al cohol conpound (XI)
by the Grignard reaction, oxidized into ketone conpound (XIl), and
successi vel y hal ogeni zed into conpound (XI11). Conpound (XIl1) is then
reacted with mercaptan to obtain conmpound (I1). Antinycotic activity of
conmpounds of formula (1) of the present invention is described by way of
the followi ng experinent. Goups of ICR nale mce (age: 4 weeks), each

group consisting of .5 mce, were subjected to the experinent X [err
Candi da al bi cans méﬂﬂﬁﬂfa&%&ﬁ%yg‘-émﬂmz«ﬁeﬁF’&fZ&'el'Y Uy Lerr

trifluoromethyl )phenyl Jbutane-2-0l (b isomer)
Compound 15

1-{1-(1-methylsulfonyl)cyclopropyl]-2-(1,2,4-

triazol-1-yl)-1-[ (4-trifluoromethyl )phenyl]ethane-1-ol
Reference Example 8

A mixture of 9.46 g (6.15 x 102 mole) of
S(-)methyl-p-tolyl sulfoxide and 100 ml of tetrahydrofuran
was added dropwise to 53.3 ml of a cyclohexane solution of
lithium diisopropylamide (1.5 mole/l; 7.99 x 10~2 mole) at
5°C and the mixture was stirred at room temperature for 2
hours. To this solution was dropwise added at 10°C 16.1 g
(6.15 x 10-2 mole) of 2-methy1thio-4'-(trifluoromethyl)—
isobutyrophenone and the mixture waé stirred at room
temperature for a further 2 hours. After evaporating the
solvent, an oil obtained was treated with 100 ml of
saturated NH4Cl aqueous solution and extracted with ethyl
acetate. The organic layer was washed with water, dried

over anhydrous magnesium sulfate, and the solvent was

evaporated. The residue was submitted to silica gel column
chromatography using n-hexane/ethyl acetate to separate two
diastereomers (IV-1l) and (IV-2) of (-)-a-(l-methyl-1-
methylthio)ethyl-c-(4-methylbenzosulfinyl )methyl-4-

(trifluoromethyl )benzyl alcohol.

Diastereomer (IV-1)

Amount: 11.19 g (yield: 43.8%), an oily substance
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each npuse.

Starting from1 hour after the injection, test conpounds

dissolved in 0.5 mM of 0.06 N hydrochloric acid solution to which 0.2%

TO 10M (Trade mark: product of N kko Chemicals Co.) was added were orally
adm ni stered once each day, four tines in total. The m ce were observed
for 14 days after the injection of Candida al bicans to conpare the average

survival days of the %bce to which the test conpounds were adm ni stered

with the average sued

aF ¢i¢s2° (acetone, c=0.5)

IR:y cm~1 1325, 1065

NMR(CDCl3)8& ppm: 1.17, 1.31(s, 3H for each},

1.93(s, 3H), 2.43(s, 3H), 3.64(s, 2H), 7.2-8.0(m, 8H)

Diastereomer (IV-2)

Amount: 10.35 g (yield: 40.5%), an oily substance

[a]%s = -131.2° (acetone, ¢=0.5)

IR:Y em~l 1330, 1065

NMR(CDCl3)8 ppm: 1.17; 1.24(s, 3H for each),

2.04(s, 3H), 2.36(s, 3H), 3.50, 4.17(d, 1H for

each), 7.0-7.7(m, 8H)
Reference Example 9

11.19 g (2.69 x 10~2 mole) of diastereomer (IV-1)
produced in Reference Example 8 was dissolved in 100 ml of
dichloromethane. To the mixture was added under ice-cooling
11.6 g (5.38 x 10-2 mole) of 80% m-chloroperbenzoic acid,
and the mixture was stirred at 0-10°C for 1 hour. The
reaction mixture thus obtained was washed with 20% sodium
hydroxide aqueous solution and then with water, dried over
anhydrous magnesium sulfate, and the solvent was evaporated.
The residue was purified by silica gel column chromatography
using chloroform to obtain 10.20 g of crystals of (-)-a-(1-
methyl-l-methylsulfonyl)ethyl-a~(4-methylbenzosulfinyl)-
methyl-4~(trifluoromethyl)benzyl alcohol (V) (yield: 84.6%).

m.p. 100-102°C

[a]%s = -35.6° (acetone, c¢=0.5)
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of the control group. The indicator T/C (% were determ ned according to
t he follomﬁng equation. Average survival days of the mce to which the test
conmpounds were adm nistered T/C (%9 = Average survival days of the control
The results are presented in Table 1, in which Conpound Nos. are the sane
as-those given in Table 2 hereinafter.
IR:Yem~l 1330, 1120, 1065
NMR(CDCl3)6 ppm: 1.18, 1.39(s, 3H for each),
2.43(s, 3H), 3.18(s, 3H), 3.51, 4.34(d4, 1H for
each), 7.0-8.2(m, 8H)
Reference Example 10
10.20 g (2.28 x 10~2 mole) of (-)-a-(l-methyl-1-
methylsulfonyl)ethyl-a-(4-methylbenzosulfinyl )methyl-4-
(trifluoromethyl)benzyl alcohol (V) was dissolved in 50 ml
of acetone. To the mixture was added dropwise under ice-
cooling 5.36 g (6.83 x10‘2.mole) of acetyl chloride and
further added 10.25 g (6.83 x10~2 mole) of sodium iodide,
following which the mixture was stirred at 0-10°C for 1
hour. After the solvent was evaporated, the residue was
extracted with ether. The organic layer was washed with
water, dried over anhydrous magnesium sulfate, and
concentrated. The residue was purified by silica gel column
chromatography using n-hexane to obtain 8.93 g of crystals of
(+)—a—(1-methyl—1-methylsulfonyl)ethyl-a—[(4-methylphenyl)-
thio]methyl-4-(trifluoromethyl)benzyl alcohol (VI) (yield:
90.8%).

m.p. 111-113°C

[a]%s = +5.8° (acetone, c=0.5)

IR:) cm™1 1330, 1110

NMR(CDC13)8 ppm: 1.19, 1.46(s, 3H for each),
2.26(s, 3H), 3.10(s, 3H), 4.02, 4.40(d, 1H for
each), 6.9-7.2 (m, 4H), 7.4-7.6(m, 4H)
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TABLE 1 Dose Survi ved ani mal s/ T/ C Conpound No. (my/ kg)

tested ani mal s (% 7 5 5/5

412 2.5 3/'5 394 1.25 0/5

235 10 5 3/'5 406 2.5

2/5 394 1.25 1/5 306 0.625
1/5 235 16 5 5/'5

412

Reference Example 11
8.93 g (2.07 x 1072 mole) of (+)-a-(l-methyl-1-

methylsulfonyl)ethyl-a-[ (4-methylphenyl)-thiolmethyl-4-
(trifluoromethyl)benzyl alcohol (VI) was dissolved in 50 ml
"of dichloromethane, and to the mixture was added dropwise
under ice-cooling 100 ml of a dichloromethane solution of
triethyloxonium tetrafluoroborate (1 mole/l; 0.1 mole),
followed by stirring at room temperature overnight. After
an addition of 40 ml of 20% sodium hydroxide aqueous
solution under ice-cooling, the mixture was stirred at room
temperature for a further 1 hour. The organic layer was
separated, washed with water, dried over anhydrous magnesium
sulfate, and the solvent was evaporated. The residue was
purified by silica gel colﬁmn chromatography using n-hexane
to obtain 5.45 g of an oily product of (-)-2-(l-methyl-1-
methylsulfonyl)ethyl-z—[(4—(trifluoromethyl)phenyl]oxylane
(VII) (yield: 85.6%).

[a]%s = ~20.6° (acetone, c=0.5)

IR: cm~l 1325, 1110

NMR(CDC13)8 ppm: 1.47, 1.52(s, 3H for each),

2.81, 3.62 (d, 1H for each), 2.89(s, 3H), 7.61(s, 4H)
Example 9 .

1.50 g (4.87 x 10~3 mole) of (~)-2-(l-methyl-1-
methylsulfonyl)ethyl-2-{ (4~(trifluoromethyl)phenyl }Joxylane
(VII) and 1.73 g (2.5 x 10-2 mole) of triazole were

dissolved in 45 ml of dimethylformamide. To this solution
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371 0.625

100 As denonstrated .b hg abovg resultsas
conpounds of VB?nﬁpgeél§' Redplasdnk 107 mole) o

3/'5 400 1. 25 215

2/'5 341 Fl uconazol e 5
300 (Conparative conpound) 2.5
312 1.25 1/5 271 0. 625
141 Contr ol 0/ 5

i n_the %ral adm,ni stration
potassium carbonate

and the mixture was stirred at room temperature overnight.
The resultant mixture was dissolved in a water/ether
mixture. The organic layer was separated, washed with
water, dried over anhydrous magnesium sulfate, and the
solvent was evaporated. The residue was purified by silica
gel column chromatography using chloroform. 1.198 g of
crystals of '
(-)~-3-methyl-3-methylsulfonyl-1-(1,2,4-triazol-1-yl)-2-

[ (4-trifluoromethyl )phenyljbutane~-2-o0l (Compound No. 16) was
obtained by recrystallization from an isopropylether/

diethylether mixed solvent (yield: 54.2%).
[a]%s = -9.6° (acetone, c=0.25)

Characteristics, IR, and NMR of compounds prepared in

Examples 1-9 are shown in Table 2.
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super'ior bioavailability. Thus, the conpound is useful for curing
mycoses or .preventing infectious diseases in human and ani mals. O her
features of the invention will becone apparent in the course of the
foll ow ng description of the exenplary enbodi nrents which are given for

I l4 ustration of the invention and are not intended to be limting thereof.
EXAMPLES

v
Obviously, numerous modifications and variations of the

present invention are possible in light of the above
teachings. It is therefore to be understood that within the
scope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.

i
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Ref erence Exanple 1 To 13,2 g of 2-brono-4'-(trifluoronethyl)acetophenone
di ssolved in 40 ml of methanol was added under ice-cooling 34.6 g of a 15%
aqueous sol ution of methyl nercaptan sodiumsalt. After the reaction at
roomtenperature for 1 hour with strrrfngf“the—resuftant reaction m xture

was poured into ice-cool ed water and Lchl or onet hane. The
oggani c | ayer was washed with water a ydr ous magnesi um
sul fate, followed by evaporation of t e so wenn ain 11.3 g of oily

p%bduct of 2-dﬂﬂﬁ&LLﬂLﬂéAlMQﬂLliLuoronethyI)acetophenone (yield:

1. A triazole derivative of formula (I),

R R?*
? OH '

NQ§>/’N

§(0) aR?

(1)
CFs

wherein Rl and R2 represent a hydrogen atom or a lower alkyl
group, Or Rl and R2 together form a lower alkylene group, R3
represents a lower alkyl group, and n denotes an integer of
0 to 2, provided that Rl and R2 are not both a hydéogen atom
at the same time, and a salt thereof. |

2. A composition for curing mycoses comprising an
effective amount of a triazole derivative or a salt thereof

and a pharmaceutically acceptable carrier.

Has Been Re‘laced
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97.79% . [err] 2.13 (s, 3K), 3.77 (s, 2H), 7.74(d, 2H), 8.17(d, 2H)
Reference Exanple 2 To 5.00 g of 2-nmethylthio-4'-(trifluoronethyl)-
acetophenone di ssolved in 50 m of tetrahydrofuran was added under

i ce-cooling 0.855 g of a 60% aqueous sol ution of sodium hydride, and the

m xture was reacted at roomtenperature with stirring until no bubbles were
produced. '

ABSTRACT OF THE DISCLOSURE

A triazole derivative is disclosed. The compound have

a general formula,

R* R?
OH '

=N
|
Na $(0) nR®

CFa

wherein Rl and R2 represent a hydrogen atom or a lower alkyl
group, Or R! and Rr2 together form a lowerxr alkylene group, R3
represents a lower alkyl group, and n denotes an integer of
0 to.2, provided that not both Rl and R? are a hydrogen atom
at the same time. The triazole derivatives and their salts
are effective for curing or preventing deep-seated mycoses,
e.g. mycotic meningitis, mycotic infectious diseases of

respiratory organs, fungemia, and urinary tract mycosis.

This Sheet Has Been R
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After an addition of 3.34 g of nethyl iodide, the m xture was stirred at
room tje 0 t he holurs. The resultant reaction m xture was
p‘ourec [ nt @é&gb b@%éﬁ ﬁ% xfracted wi th di chl oronet hane. The

or ganijey bg%g biohaai@sned, ida c,é/va}g_g_r and dri ego pirage; s uucol tHR

sul f at
sili ca%@
pr odug

[err]:

ﬁ %{ eva@ﬁ{ @RI on 0 splvent, th

u oat B8R y ‘us| ng n- hex
Brawingiad t:1Paoachi. o 4to- PaGQd‘I f.l-upr.qnet hyl )
[1Abduatt, 3ighgedl..94(1®,pagdd ....4. B0(q, 1H)j

i enori’é"g‘f Piﬂ'ﬁ; 899 |

rawing(s) : pasc Lto paged L.
J Abstract paged .7 to pa 'rmt ot

.....

eaér R ﬂa,‘é"§ %%é'f‘ ch o 0| Iy

TITLE OF THE INVENTION DATE OF RECEIPT

-------------------

TRIAZOLE DERIVATIVES
- This i the reptacemcnt sheet

BACKGROUND OF THE INVENTION
Field of the Invention: ' Dajo: "9 SEP m

This invention relates to novel triazole derivatives -

and salts thereof possessing excellent antimycotic activity
and to a composition for curing mycoses comprising the same.
Description of the Background Arts: ﬂ

Mycosis is classified into skin diseases typified by
trichophytosis, psoriasis, skin candidasis, and the like and
deep~-seated mycoses which include mycotic meningitis,
mycotic infectious diseases of respiratory organs, fungemia,
urinary tract mycosis, and the like.

Of these, patients of deep-seated mycoses are
increasing, since they cannot be cured by conventional
antibiotics or chemotherapic agents. Development of a drug
efficacious for the treatment of these diseases has
therefore been desired.

Very few drugs for curing deep mycoses are known. Only
ketoconazole, fluconazole, and the like among azole '
compounds have been known as drugs for curing deep-seated:
mycoses. Their effects, however, are not necessarily
satiéfactory.

SUMMARY OF THE INVENTION
In view of this situation, the present inventors have

synthesized a number of triazole compounds and studied their



7.72(d, 2H), 8.11(d, 2H) Reference Exanple 3 To [2.REPLAGEMENT QH[ET

2-methyl thio-4"-(trifluoromethyl)- propiophenon M of

t et rahydrof uran was added under ice-cooling 0.3 H % ue0Ls

sol ution of sodium hydride, and the mixture was fye ctéﬁsEP %@g mit gnper at ur e
wWith stirring until no bubbles were produced. Af loff 1. 27 ¢

of nmethyl iodide, the mxture was stjrred at ro
2 hours. The resultant reactlon m xture was pour

and extract
ract ed gL 97R 0ane, n AN 9L 9BBSa BHEE ¥B%azole

derivatives having the following formula (I) exhibited

a further
wat er

tenperature for

excellent antimycotic activity.
Accordingly, an object of the present invention is to
provide a triazole derivative of formula (I),
R R?

z“i OH

(1)
CFs

wherein R! and RZ represent a hydrogen atom or a lower alkyl
group, Or R and R? together form a lower alkylene group, R3
represents a. lower alkyl group, and n denotes an integer of
0 to 2,_pro§ided that R} and R? are not both a hydrogen atom
at the same time! and a salt thereof; and a composiﬁioh for
curing mycoses comprising éuch a triazole derivative or a
salt thereof.

Other objects, features and advantages of the invention
will hereinafter become more readily apparent from the
following description.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

A lower alkyl group represented by Rl, Rz, and R3 in
formula (I} is a linear or branched alkyl group having 1 to

6 carbon atoms. Specific examples are methyl-, ethyl-, n-



washed with water and dried over anhydrous nagng sgmmgwﬁm SHERT tEr

evaporation of the solvent, the residue was purifi By-—st++t+ea-ge] col um
chr omat ogr aphy usi ng n- hexane to obtain 1.27 g of ‘Séjl%’ %du“t of
2-methylthio-4"- (trifluoronethyl)isobutyrophen¢ng (y ; 59t [err]
8.11(d, 2H) Reference Exanple 4

9%

-3 -

propyl-, isopropyl-, n-butyl-, isobutyl-, sec-butyl-, tert-
butyl-, n-pentyl-, and n-hexyl groups. A lower alkylene
group which R} and R? form in combination is, for example,
ethylene~-, trimethylene-, or tetramethylene group.

Hydrochloride, nitrate, hydrobromide, sulfate, p-
toluenesulfonate, methénesulfonate, fumarate, maleate,
succinate, lactate, and thé like are given as examples of
the salts of the compound of formula (I).

There are optical isomers due to the asymmetric carbon
atom and sulfur atom for the compound of formula (I). All
of racemates, optical active isomers, and diasteromers are
included in this invention.

Triazole derivatives of formula (I) and their salts can

be prepared; for example, according to the following

reactions.
R! n? ’ Rt e
e on
¢ &
2) T
- N NH
(1 - (1-1)
CPs CR» .
R' R? R! P)
r::::? o4 7 i
—_pa 3
N\/N \SL R N\/ﬁ S0.8
f

(1-2) (1 -3
CFs CRa



‘ 5.35 g of

To a tetrahydrofuran solution of Gignard readeREPINCEMENE BHEED
magnesi um and 24.6 g of isopropyl brom de mas-aﬁ : ' cpoling 17.4
g of 4-(trifluoro- nethyl)benzal dehyde di ssol e ran, and

i n..t r of
the m xture was stirred for 30 m nutes. The rESL|t£ﬂt§&é3g§€O

I Xture was
treated with a saturated [err] aqueous sol utidn] _ wiit h et her.
The organic | ayer was washed with water and drji ed over anhydroug nmagnesi um
sul fate. After evaporation of the sdHVént, t he ' rfied by

silica gel colum chromatography using n-hexane/ dichloronethane to obtain
8.02 g of Rediy WA, @hd R3 have the same meanings as defined

above.

First, compound (II) is epoxylated and reacted with
triazole to produce sulfide compound (I-1). The sulfide
compound (I-1) is then oxidized to obtain sulfinyl compound
{I-2) or sulfonyl compound.(I-3). Each step is described in
more detail below.

The reaction to produce sulfide compound (I-1) from
compound (II) is preferably carried out by using 1 to.2
moles of epoxylation agent, e.g. trimethylsulfoxonium
iodide, and 1 to 3 moles of triazole for 1 mole of compound
(I1) in the presence of 2 to 5 moles of an alkali compound
and by heating the mixture at room temperature to 100°C for
1 to 30 houfs. Sodium hydroxide, potassium hydroxide,
barium hydroxide, sodium carbonate, ppta;sium carbona£e, or
the like can be used as an alkali. Of these, alkal; _
hydroxides are particularly preferable. &an alcochol such as
methanol, ethanol, propanol, isopropanol, butanol,
isobutanol, sec-butanol, tert-butanol, or the like is used
as a soivent.

After completion of the reaction, the organic solvent.
is evaporated, ice-cooled water is added to the residue, and
the residue is extracted with a solvent such as chloroform
or the like. The target compound can be obtained by drying
the chloroform layer, evaporating the solvent, and purifying
by silica gel column chromatography or the like means.

When the sulfide compound (I-1) has different



IT-(trifluoromethyl)phenyl -2-nmet hyl propane- 1- oj RERLACEMENIC SHEFT [ err]
DITETIV T2

Ref erence Exanple 5 To 8 g of 1-(trifluoronet
ol dissolved in dichloronmethane was added 15.

hyil pr opane- 1-

chl orochromate, and the nixture was stirred a rg for 3

hours. After separating the deposited undisso
, the filtrate was concentrated and

filtration
silica gel

oo
urified by

col urm chromat ography to “obtain 7.

substituents; i.e., different R! and Rz, two types of
diastereomers are produced; A isomer fractionated first by
silica gel chromatography and B isomer which:- elutes later
from the column.

The reaction for producing sulfinyl compound (I-2) from
sulfide compound (I-1) is carried out by using 1 mole of
oxidizing agent for 1 mole of sulfide compound (I-1) and by
reacting at -10°C to room temperature for 0.1 to 2 hours.
Organic peroxide, manganese dioxide, chromic acid, hy&rogen
peroxide, or the like can be used as the oxide for the
reaction, with particularly preferable oxides being oxganic
peroxides. A halogenated hydrocarbon is used as a
preferable solvent. After completion of the reaction, the
reaction mi#ture is washed with an alkali carbonate and then
water, dried, distilled for removal cf the solvent, aﬂd
subjected to silica gel column chromatography for
purification-to obtain the target compound.

When the sulfinyl compound {I-2} has the same
substituents R' and Rz, two types of diastereomers are
produce&; a2 isomer fractionated first by silica gel
chromatoéraphy and b isomer which elutes later from the
column. When Rl and R? are different from each other, both
a and b isomers are produced for each one of A and B isomers
of sulfide compound (I-1).

The reaction for producing sulfonyl compound (I-3) from
sulfide compound (I-1) is carried out by using 2 to 5 moles

of oxidizing agent for 1 mole of sulfide compound {I-1) at



product of 4-(trifluoronethyl)isobutyrophenon , [err]

Ref erence Exanple 6 To 1 g of 4-(trifluoronet yRE?H%ENENTG hohe di ssol ved
i.n acetic acid was added 0.81 g of brom ne at §[ ¢TT],and the i kture was
stirred for 3 hours. The reaction m xture was |pqur QQNFG cool ed wat er
and extracted with ether. The ?é $E§

-6-

room temperature to 50°C for 1 to 30 hours. The same
oxidizing agent, solvent, and purification method as those
for producing sulfinyl compound (I-2) can be employed.

Two types of diastereomers are present for sulfonyl
‘compound (I-3), when the substituents R! and R? are
different. When either one of A or B isomer of sulfide
compound (I-1) is used, oniy one of the diastereomers of
sulfonyl compound (I-3) is produced.

When the carbon atom which have a hydroxyl group
substituent in the compound of formula (I) is the only
asymmetric atom, there are two optical isomers present due
to this asymmetric atom. Such optical isomers can be

produced, for example, by the following reactions.



organi c | ayer was washed with a 5% sodi um bi car bonat e aqueous sol uti on and
then with water, dried over anhydrous nagnesi um su| )

was evaporated to obtain 1.36 g of an oily product} oREPLACEMENT SHEET
2-brono-4'-(trifluoronethyl)- isobutyr ophen]one (yi gl g~ T00% . Terr]|

Ref erence Exanple 7 To 1 g of 2-brono-4'-(tr1fl uor pngt Wéwwyr pjhenone
di ssol ved i n net Banol was added under ice-cooling L.J4 g 15%sof ugi on of

nmet hyl nercaptan/sodi um salt, and thg‘m'xture was gt njut es.
The reaction MXture >
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was poured into ice-cooled water and extracte \REPDAGEMENToP Rt Rane. The
organic | ayer was washed with water, dried ovegr @mydrous nagnegi um

sul fate, and the solvent was evaporated. The r s'ﬁgg%§gp Fﬁ%ifiEd by silica
gel col um chromat ography usi ng n- hexane/ di chl pr t e tooldtgin 0.61 g
of an oily product of 2-nmethylthio-4'- (triflupr 'yriophenone
(yield: 68.7%. [err] g

In the reaction scheme, Rl, Rz, and R3 have the same
meanings as defined above, and compounds (IV-1) and (IV-2)
are diasteromers.

In the above reaction scheme, compound (II) is first
reacted with optically active sulfinyl compound (III) to
produce a mixture of diastereomers (IV-1) and (IV-2). Only
one of the two diastereomers (IV-1) and (IV-2) is separated
from the mixture and oxidized to produce sulfonyl compound
(V). The sulfonyl compound (V) is then converted into'
compound (VI) by the reaction with acetyl chloride and
sodium iodide. After epoxylation, the compound (VI) is
reacted with triazole to obtain optically active compound
(I-4).

Bach of fhe above reactions are described in more.
detail.

Diastereomers (IV-1) and (IV-2) are produced by
reacting 1 to 1.2 moles of optically active sulfinyl
compound (IIX) for 1 mole of compound (II) in the presence
of 1 to 1.4 moles of a base at 0°C to room temperature for
0.5 to S-hours. Ether, tetrahydrofuran, dioxane, n-hexane, or
the like is used as a solvent. As a base, lithium \
diisopropylamide, butyl lithium, potassium t-butoxide,
sodium amide, sodium hydride, calcium hydride, or the like
can be used. Of these, a particularly preferable base is
lithium diisopropylamide. In order to collect the target
compound from the mixture containing two diastereomers, the

reaction mixture is treated with ammonium chloride or the



Exanple 1 Into 50 ml of t-butanol were dissol v=oREPL%EMEI¢]f SﬂEE’bthWthl 0-4'

-(trifluoronethyl)propi ophenone, 8.05 g of tripe
5.61 g of potassium hydroxide, and 3.18 g of 1}2
m xture was stirred at [err] for 7 hours. Aftef
was evaporated, water was added to the residue
extracted with chloroform The organi | ayer w
over anhydrous magnesi um sul fate, the sol ve

14 s

s‘mashed w th wat

i odi de,

residue was purified by silica gel colunn chr omat ogr aphy usi ng n'hexane to
obtain firstike, extracted with an organic solvent, and purified by

silica gel column chromatography or the like. Purified

diastereomer (VI-1) is thus obtained.

" Diastereomer (VI-1) is then dissolved into a solvent

.such as chloroform, dichloromethane, or the like and to the

solution 2 moles of an oxidizing agent is added for 1 mole

of diastereomer (VI-1). The mixture is stirred at -10°C to

room temperature for 0.5 to 5 hours to obtain sulfonyl

compound (V). Hydrogen peroxide, perbenzoic acid, m-

chloroperbenzoic acid, or the like is used as an oxidizing

agent. After the reaction, the reaction mixture is washed

with an alkali and purified by silica gel column or the like

to obtain sulfonyl compound {V}.

Sulfonyl compound (V) thus obtained is dissolved into a

solvent such as acetone and to the solution 1 to 3 moles of

acetyl chloride and 1 to 3 moles of sodium iodide for 1 mole

of sulfonyl compound (V) is added. The mixture is stirred

at -10°C to room temperature for 0.5 to 5 hours to obtain-

compound (VI). After the reaction, the reaction mixture is

extracted with an organic solvent and purified by silica gel

column or the like to obtain purified compound (VI}.

Compound (VI) is dissolved into chloroform,

dichloromethane, or the like, and to the solution is added 2

to 10 moles of triethyloxonium tetrafluoroborate for 1 mole

of compound (VI). The mixture is stirred at 0°C to room

temperature for 10 to 30 hours to produce epoxylated

compound (VII). After an addition of an alkali, the crude



0.64 g of Aisoner of 3-nethylthio-1-(1,2,4-tr

S Y, ]
2-[(4-trifluoronethyl)phenyl]butane-2-ol (Cbnp$yR§PhﬁEEﬁ£ﬁT(§HE§Fd 9. 69,

and then 0.06 g of B isomer (Conpound No. 2) (Y
solution of 0.35 g (1.06 x 10-3 nole) of 3-

met hyl thi o-1-(1, 2,4-triazol-1-yl)-2-[(4-triflud
phenyl ] but ane- 2- ol (Conpound No. 1) in 10 m of

ice-cooling 0.23 g (1.06 x [err] nole).of m cHh

m xture was stirred at 0 to [err] for 18-5 hour.
obt ai ned was

r el RyR57 996

aT079% . Exhnple 2 To a

L hlor-ef-em-mes” aflded under

| or oper benzoi ¢ acifd, and the

Frre—reaction m xture thus

product is stirred at 0°C to room temperature for 0.5 to 5

hours. The organic layer is submitted to silica gel column

or the like to obtain purified epoxylated compound (VII).

Epoxylated compound (VII) is dissolved into a solvent

such as N,N-dimethylformamide, dimethylsulfoxide,

acetonitrile, t-butanol, or the like, and to the solution

are added 1 to 10 moles of triazole and 1 to 10 moles of an
alkali for 1 mole of compound (VII). The mixture is §tirred
at 0°C to refluxing temperature for 1 to 30 hours to obtain
the target optical active compound (I-4). Sodium hydroxide,
potassium hydroxide, sodium carbonate, potassium carbonate,

sodium bicarbonate, potassium bicarbonate, or the like can

be used as an alkali. Purified optical active compound {(I-

4} can be obtained by extracting the reaction mixture with

an organic solvent, evaporating the solvent, and

recrystallizing from a suitable solvent.

The raw material compound (II) can easily be prepared

according to the following reaction scheme (a) or (b).

Reaction Scheme (a):

R3SH

SR?

CF: ’ CF:

()

(X)



e ——

-

washed wi th 10% pot assi um car bonat e aqueous solution and then with water,
dried over anhydrous magnesi um sul fate, and the solvent was .evaporated. The
resi due was purified by silica gel colum chromato rggﬂ¥ '

di chl or onet hane to obtain first 0.23 g of a isofer—e CERENP SHEET
3- et hyl sul finyl -
(1,2, 4-triazol -1- yI) 2-[(4-trifl uor onet hyl ) pheny! ] hug ant9 BERMR6Copppund
No. 3) (yield: 62. 7% and subsequently G.1237 g of isoner (Conpoupdi No. 4)
(yield: 37.3%.

R*X

(I-1)

R*-'X

(I—-2)
CFs

wherein X represents a halogen atom, Rl, Rz‘l, and R3
represent a lower alkyl group.

According to the reaction scheme (a), 4-{trifluoro-
methyl)phenacyl halide (VIII) is converted into the sulfide
derivative (IX) by the treatment with a lower alkyl
mercaptan in the presence of an alkali, followed by the
reaction with a lower alkyl halide to produce monoalkyl
derivative (II-l). If required, monoalkyl deriwvative (II-1)
is further reacted with the lower alkyl halide to produce
dialkyl derivative (II-2).

Reaction Scheme (b):

CHO R? R?
, _
R : "y HO |
R? Oxidation
> -——————%
Cf, Mg
(X))

CFs



Exanple 3 0.30 g (9.1 x 10-4 nole) of 3-nethylthio-1-(1. 2, 4

triazol-1-yl)-2-[(4-trifluoromethyl)phenyl]buta eRgPBMEN@ﬂWHQ“ﬁ@ No. 1) was
di ssolved in 30 mM of chloroform To the solutidgn 6ig (2.72 X

10-3 nole) of mchloroperbenzoic acid, a bit at laltine

and the mixture was stirred for 2 hours. The redctfi o 9h$§?u
was washed with 10@6potassiun1carbonﬁ$e aqueous |sdl ution and t
dri ed over anhydrous nagnesi U

evaporated. The residue was purified by silica ggl

wat er ,

enyper at ur e,
t Qug obt ai ned
niwith

d the sol vent wag

Sul f at e,

cal unp-—eheratdgr aphy

R' R? Rt R?
0 0
x!
X? R*SH
—> —> (I)
CFs : CRs
(XI) ' (¥m)

wherein x1 and x2 represent a halogen atom, Rl, Rz, and R3
have the same meanings as defined previously.

According to the reaction scheme (b), 4-
(trifluoromethyl)benzaldehyde (X) is converted into alcohol
compound (Xi) by the Grignard reaction, oxidized into ketone
compound (XII),_and successively halogenized into coméound
{XIII). Compound (XIII) is then reacted with mercaptan to
obtain compound {II). .

Antimycotic activity of compounds of formula (I) of the
present invention is described by way of the following
experimént.

Grdups of ICR male mice {age: 4 weeks), each group .
consisting of 5 mice, were subjected to the experiment. 3.3
x 108 candida albicans were injected into caudal wvein of'
each mouse. Starting from 1 hour after the injection, test
compounds dissolved in 0.5 ml of 0.06 N hydrochloric acid
solution to which 0.2% TO-10M (Trade mark: product of Nikko

Chemicals Co.) was added were orally administered once each



using dichloronmethane to obtain 0.33 g of 3-nephyl sulfor
1-(1,2,4-triazol -1-yl)-2-[(4-trifluoronethyl )p1eﬂ5PIL}\€EMENh6&EEI4
No. 5) (yield: 100% . Exanple 4 An oily produc f- '

3-net hyl sul fonyl -1-(1,2,4-triazol -

1-yl)-2-[(4-trifluoronet hyl ) phenyl ] but ane- 2- ol | (borbbHE ME° 6) has
prepared by the reaction simlar to the reacti¢n rom
3-methyl thio-1-(1,2,4-triazol -1-yl)=23F(4-

trifl uoromet hyl ) phenyl ] but ane- 2- ol * ( Corpound Né—#y——Fxampte—5-Thto 10

of t'bUtangéy?eggugl%i%ggegnltg%ag.OfTﬁé mice were observed for 14

| ( Conpound

days after the injection of Candida albicans to compare the
average survival days of the mice to which the test
compounds were administered with the average survival days
of the control group. The indicator T/C (%) were determined
according to the following equation.

Average survival days of the mice to which the
test compounds were administered

T/C (%) =
Average survival days of the control

The results are presented in Table 1, in which Compound Nos.

are the same as those given in Table 2 hereinafter.



met hyl thi o-4"-(trifluoronethyl)isobutyrophenone, 1.36 g of

trimethyl sul foxoniumiodide, 1.07 g of potassium q éf 4 g of
1,2,4-triazole, and the mxture was stirred at [ § After the
reaction, the solvent was evaporated, water was d to the resijdge, and
the mixture was extracted with chloroform The orjgani 49 8EPr19@8s {wdshed
with water, dried over- anhydrous nagnesi um sul fatje,j and t he sol vgnt} was
evaporated. The residue was purifiedMy silica
TABLE 1
Dose Survived animals/ T/C
Compound No. {mg/kg) tested animals (%)
7 5 5/5 412
2.5. 3/5 394
1.25 0/5 235
10 5 3/5 406
2.5 2/5 394
1.25 1/5 306
0.625 1/5 235
16 5 5/5 412
2.5 3/5 400
1.25 2/5 371
0.625 2/5 341
Fluconazole 5 2/5 300
(Comparative
compound } 2.5 1/5 312
1.25 1/5 271
0.625 0/5 141
Control - 0/5 100

As demonstrated by the above results, in the oral

administration compounds of formula (I) the present

invention exhibited a superior survival rate; the in vivo

antimycotic effect, over fluconazole, the comparative

compound .

When the compound of formula (I} of this invention or a



gel colum chromat ography usi ng di chl or onet hane

f an oily
product of 3-nethyl-3-nethylthio-1-(1, 2, 4- %%@E\W‘EI@( SREeT
triazol-1-yl)-2-[(4-trifluoronethyl)phenyl]butang-p- oI gﬁ? ounﬁ¥ 0. 7)
(yield: 41.1% . Exanple 6 To a solution of 0.37 ¢ ) of
3-nmet hyl -3-nethylthio-1-(1,2,4-triazol-1-yl)-2-[{4

“trifluoronethyl)phenyl]butane-2-ol (Conpound No.j7) in 10 m of chjoroform

was added under ice-cooling 0.231 g (1.07 x [err}.onle)of

m chl or oper benzoi ¢ acid, and the m xture- s stirred at 0 to [err] for 20
mnutes. The rea iioghg}égfrfs used as an antimycotic agent, it is

Dr;ferably orally administered at a dose of 50 to 5300 mg per
4a- °F parenterally at a dose of 10 to 200 mg per day,

de -nding on the weight, the age, the sex, tﬁe physical

co itions, or the symptom of the patient or the way of
ad:;nistration.

The compound of formula (I) can be formed into various
?raparations, such as tablets, granules, powders, capsules,
;uspensions, injections, suppositories, or other forms for
exnernal application, according to known methods. When
golid preparations are produced, the compound of formula (I)
i mixed with excipients, and as required, with binders,
disintegrators, lubricants, coloring agents, sweetening
agents, flavoring agents, fillexrs, coating agents, sugarx-
goating agents, and the like, and formed into preparations
guch as tabiets,'granules, powders, capsules, suppositories,
or the like according to kﬁown methods. The compournd of the
?rasent invention.can be also prepared into preparations for
injection by digéolving, suspending, or emulsifying it into
an agueous medium such as distilled water, or by making it
jnto powder which is dissolvable when it is injected:
guboutaneous, intravenous, intra-arterial, intra-portal,
intzaperitoneal, or intramuscular injection is applicable.

As discussed above, the compound of the present
inventiOH possesses high antimycotic activity. in addition,
it is easily absorbed by living bodies, exhibiting its

su?erior biocavailability. Thus, the compound is useful for



N ————

t hus obtai ned was washed with 10% pot assi um car
then with water, dried over anhydrous nagnesi um
was evaporated. The residue was purified by sil
chr omat ogr aphy using di chl oronmet hane to obtain f
3-net hyl - 3-net hyl sul finyl-1-(1, 2,4-triazol -1-yl
trifluoronethyl)phenyl]-butane-2-ol (Conpound N

OREMLACEMERD SHEED! Lit i on and
S )

2 ol vent

al i soner of

A0...004

'8) (yield: 32.3), and

then 0.155 g of b isonmer (Conpound No.-93-(yield

RLIASAC A~ A

curing mycoses or preventing infectious diseases in

human and animals.,

Other features of the invention will become apparent in

the course of the following description of the exemplary

embodiments which are given for illustration of the

invention and are not intended to be limiting thereof.

EXAMPLES

Reference Example 1

To 13.2 g of 2-b:omo-4’-(trifluoromethyl)acetophénone

dissolved in 40 ml of methancl was added under ice~cooling

34.6 g of a 15% agueous solution of methyl mercaptan sodium

salt. After the reaction at room temperature for 1 houxr

with stirring, the resultant reaction mixture was poured

into ice~cooled water and extracted with dichloromethane.

The organiczlaygr was washed with water and dried over

anhydrous magnesium sulfate, followed by evaporation of the

solvent to obtain 11.3 g of oily product of

2-methylthio-4’~(trifluoromethyl )acetophenone (yield:

97.7%).

NMR(CDCl3)8: 2.13 (s, 3H), 3.77 (s, 2H), 7.74(d, 2H),

8.17(d, 2H)

Reference Example 2

To 5.00 ¢ of 2-methylthio-4’~(trifluoromethyl)-

acetophenane dissolved in 50 ml of tetrahydrofuran was added

under ice-cooling 0.855 g of a 60% aqueous solution of

sodium hydride, and the mixture was reacted at room

temperature with stirring until no bubbles were produced.



'J

Exanple 7 0.36 g (1.04 x 10-3 nole) of 3-met hyl | SRERLAGEMENT SHEET (
2,4-triazol-1-yl)-2-1(4-trifluoronethyl)phenyl] bufane- 2-ol (Copppund No.
7) was dissolved in 40 mM of chloroform To thejs Iu{ gEpagegdilefl 0.68 g
(3.13 x 10-3 nmole) of m chl oroperbenzoic acid it at a tinme at{room
tenperature, and the m xture was stirred for 14th . jﬂnrﬁmure
t hus obt ai ned was washed with 10% pot assi um car jonat e aqueous sol &iti on and
then with water, dried over anhydrous-Wegnesi um'sottare, and the sol vent
was evapor at ed.

After an addition of 3.34 g of methyl iodide, the nmixture
was stirred at room temperature for a further 2 hours. The
resultant reaction mixture was poured into ice-cooled water
and extracted with Qichloromethane. The organic layer was
washed with water and dried over anhydrous magnesium
sulfate. After evaporation of the solvent, the residue was
purified by silica gel column chromatography using n-~hexane
to obtain 2.16 g of an oily product of 2-methylthic-4’-
(trifluoromethyl)propiophenone (yield: 40.8%).

NMR(CDCl3)8: 1.55(d, 3H), 1.94(s, 3H), 4.30(q, 1H),

7.72(d, 2H), 8.11(d, 2H)
Reference Example 3

To 2.02 g of 2-methylthio-4’-(trifluoromethyl)-
propiophenoﬁe dissolved in 20 ml of tetrahydrofuran was
added under ice-cooling 0.33 g of a 60% agueous solution of
sodium hydride, and the mixture was reacted at room
temperature with stirring until no bubbles were proéuced.
After an addition of 1.27 g of methyl iodide, the mixture
was stirred at room temperature for a further 2 hours. The
result#ﬁt reaction mixture was poured into ice-cooled water
and extfacted with dichloromethane. The organic layer was
washed with water and dried over anhydrous magnesium
sulfate. After evaporation of the solvent, the residue was
purified by silica gel celumn chromatography using n-hexane
to obtain 1.27 g of an oily product of 2-methylthio-4’-
{trifluoromethyl)isobutyrophenone (yield: 59.5%).

NMR(CDCl3)6: 1.54(s, 6H), 2.0l(s, 3H), 7.66(d, 2H),



*The residue was purified by silica gel colum chromat ography using
di chl oronet hane to obtain 0.36 g of 3-nethyl-3-
met hyl sul fonyl -1- (1,2, 4-triazol-1-yl)-2-[(4-tri}|REALBCEMENT SHEET
“met hyl ) phenyl ] but ane- 2-ol (Conpound No. 10) (yi ¢l fT91.5% . Exahpl e 8 The
foll ow ng Conpounds No. 11-15 were prepared in the FRAgy psiin
Exanpl es 1-7. Conpound 11 3-N@thy|syk%9nyl-l-(l 2t4-triazol-1-yl)}{2-[(4-
trifluoronethyl)phenyl]pentane-2-ol npound 12

8.11(d, 2H)
Reference Example 4

To a tetrahydrofuran solution of Grignard reagent
prepared from 5.35 g of magnesium and 24.6 g of isopropyl
bromide was added under ice-cooling 17.4 g of 4-(trifluoro-

" methyl)benzaldehyde dissolved in tetrahydrofuran, and the

mixture was stirred for 30 minutes. The resultant reaction
mixture was treated with a.saturated NH,Cl agueous solution
and extracted with ether. The organic layer was washed with
water and dried over anhydrous magnesium sulfate. After
evaporation of the solvent, the residue was purified by
silica gel column chromatography using n-hexane/
dichloromethane to obtain 8.02 g of an oily product of
l-(trifluorbmethyl)phenyl-z-methylpropane-l-ol (yield:
36.8%). '

NMR{CDCl3)8: 0.84, 0.96(d, 3H for each), 1.7-2.1

(m, 1H), 4.47(d, 1H), 7.43, 7.58(d, 2H for each)
Reference Example 5

To 8 g of l-(trifluoromethyl)phenyl-2-methylpropane-1l-
ol dissﬁlved in dichloromethane was added 15.8 g of
pyridinium chlorochromate, and the mixture was stirred at:
room temperature for 3 hours. After separating the
deposited undissolvable substance by filtration, the
filtrate was concentrated and the Fesidge was purified by
silica gel column chromatography to obtain 7.9 g of an oily

product of 4-(trifluoromethyl)isobutyrophenone (yield:
100%).



3- Et hyl sul fonyl -3-nethyl -1-(1, 2, 4-triazol -1-yl

trifluoronethyl)phenyl]butane-2-o0l Conpound 13 REPEAC%MENT SHEET

3-t-Butylsul fonyl-1-(1,2,4-triazol-1-yl)-2-[(4

trifluoromethyl)phenyl]butane-2-ol (a isoner) |Cqnpd@nSER 41996

*3-t-Butylsulfonyl-1- (1,2 ,4-triazol-1-yl)-2-[}(4-

trifluoronethyl)phenyl]butane-2-o0l (b isoner)
-19-

NMR(CDCl3)8: 1.24(d, 6H), 3.4~3.7(m, 1H), 7.71, 8.04
{(d, 2H for each)
Reference Example §

To 1 g of 4-(trifluoromethyl)isobutyrophenone dissolved
in acetic acid was added 0.81 g of bromine at 40°C, and the
mixture was stirred for 3 hours. The reaction mixture was
poured into ice-cooled water and extracted with ethex. The
organic layer was washed with a 5% sodium bicarbonate agueous
solution and then with water, dried over anhydrous maénesium
sulfate, and the solvent was evaporated to obtain 1.36 g of
an oily product of 2-bromo-4‘-{(trifluoromethyl)-
isobutyrophenone (yield: 100%).

NMR(CDCl3)8: 2.03(s, 6H), 7.71, 8.19(d, 2H for each)
Reference Eiample 7

To 1 g of 27bromo-4'-(trifluoromethyl)isobutyropﬁenone
dissolved in methanol was added under ice-cooling 1.74_g of
15% solution of methyl mercaptan sodium salt, and the
mixture was stirred for 30 minutes. The reaction mixture
was poured into ice~cooled water and extracted with
dichlorémethane. The organic layer was washed with water,
dried ovér anhydrous magnesium sulfate, and the solvent was
evaporated. The residue was purified by silica gel column
chromatography using n-hexane/dichloromethane to obtain 0.61
g of an oily product of 2-methylthio-4’-
(trifluoromethyl)isobutyrophenone (yield: 68.7%).

NMR(CDCl3)8: 1.54(s, 6H), 2.01(s, 3H), 7.66, 8.11

(d, 2H)



Conpound 15 1- [1- (1-nethylsul fonyl)cycl opropyl]

-2-(1,2, 4-

triazol-1-yl)-1-[(4-trifluoronethyl)phenyl]eth
A mxture of 9.46 g (6.15 x [err] nmole) of S(-
and 100 m of tetrahydrofuran was added dropw
cycl ohexane solution of |ithiumdiisopropylam
mol e) at 50C and the m xture was stirred at ro
To this solution was dropwi se added at [err] 1
2-nmethyl thio-4'-(trifluoronethyl)- -20-

) REPRACENENToOH
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sef to 53.3 m of} 3

He
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Example 1

Into 50 ml of t-butanol were dissolved 4.37 g of

Exanpl e 8

| f oxide

99 x [err]

]

2 hours.
nol e) of

2-methylthio-4’-(trifluoromethyl )propiophenone, 8.05 g of

trimethylsulfoxonium iodide, 5.61 g of potassium hydroxide,

and 3.18 g of 1,2,4-triazole, and the mixture was stirred at

80°C for 7 hours. After the reaction, the solvent was

evaporated, water was added to the residue, and the mixture

was extracted with chloroform. The organic layer was. washed

with water, dried over anhydrous magnesium sulfate, and the

soclvent was evaporated. The residue was purified by silica

gel column chromatography using n-hexane to obtain first

0.64 g of A isomer of 3-methylthio-1-(1,2,4-triazol-1-yl)-

2-[ (4-trifluoromethyl )phenyl]butane-2-0l (Compound No. 1)

(yield: 9.6%), and then 0.06 g of B isomer (Compound No. 2)

(yield: 0.9%).

Example 2

To a solution of 0.35 g (1.06 x 10-3 mole) of 3-

methylthio-1-(1,2,4-triazol-1-yl)-2-[ (4-trifluoromethyl)-

phenyllbutane-2-0l (Compound No. 1) in 10 ml of chloroform

was added under ice-coocling 0.23 g (1.06 x 10-3 mole) of m-

chloroperbenzoic acid, and the mixture was stirred at 0 to

10°C for 0.5 hour. The reaction mixture thus obtained was

washed with 10% potassium carbonate aqueous solution and

then with water, dried over anhydrous magnesium sulfate, and

the solvent was evaporated. The residue was purified by

silica gel column chromatography using dichloromethane



| sobut yrophenone and the m xture was stirred at,
further 2 hours. After evaporating the solvent,
with 100 mM of saturated NHAC aqueous sol ution
acetate. The organic | ayer was washed with wate
magnesi um sul fate, and the sol vent was evapor at
submtted to silica gel colum chromatography u
to separate two diastereoners (IV-1) q@ﬁIVZ)
(trifluoromethyl)benzyl al cohol. -

e residue

of [err] [err]

dr'@%gp/ gnhydr ous

acetate

to obtain first 0.23 g of a isomer of 3-methylsulfinyl-1-

(1,2,4-triazol-1-y1)-2-{ (4-trifluoromethyl)phenyl Jbutane-2-

ol (Compound No. 3} (yield: 62.7%) and subsequently 0.137 g

of b isomer (Compound No. 4) (yield: 37.3%).

Example 3

0.30 g (9.1 x 10~% mole) of 3-methylthio-1-(1,2,4-

triazol-1-yl)-2-[ (4-trifluoromethyl)phenyllbutane-2-ol

{Compound No. 1) was dissolved in 30 ml of chloroform. To

the solution was added 0.586 g (2.72 x 10~3 mole) of

m-chloroperbenzoic acid, a bit at

a time at room

temperature, and the mixture was stirred for 2 hours. The

reaction mixture thus obtained was washed with 10% potassium

carbonate agueous solution and then with water, dried over

anhydrous magnesium sulfate, and the solvent was evaporated.

The residue was purified by silica gel column chromatography

using dichloromethane to obtain 0.33 g of 3-methylsulfonyl-
1-(1,2,4-triazol-1-yl)-2~[ (4-trifluoromethyl)phenyl]-
butane-2-ol (Compound No. 5) (yield: 100%).
Example 4

An'oily product of 3-methylsulfonyl-1-(1,2,4-triazol-
l—yl)-z—t(4—trifluoromethyl)phenyl]butane—z—ol {Compound No.
6) was prepared by the reaction similar to the reaction of
Example 3 from 3-methylthio-1-(1,2,4-triazol-l-yl)-2~-[{4-
trifluoromethyl)phenyllbutane-2-ol (Compound No. 2}).
Bxample 5

Into 10 ml of t-butanol were dissolved 1.22 g of 2-

methylthio~4'-(trifluoromethyl)isobutyrophenone, 1.36 g of



-Di astereonmer (IV-1) Amount: 11.19 g (yield: 43. E%qEPleﬁCEMEW Sﬂﬂﬂt nce 25
= [err] (acetone, ¢c=0.5) [err] 1325, 1065 [efr] ppn1 T-I7—4 31(s, 3H

for each), 1.93(s, 3H), 2.43(s, 3H), 3.64(s, 2H}, §§
Di astereoner (I1V-2) Amount: 10.35 g (yield: 40.5@”, an 0|I399 bkt

ance

-22-

trimethylsulfoxonium iodide, 1.07 g of potassium hydroxide,
and 0.74 g of 1,2,4-triazole, and the mixture was stirred at
80°C for 6 hours. After the reaction, the solvent was
evaporated, water was added to the residue, and the mixture
was extracted with chloroform. The organic layer was washed
with water, dried over anhfdrous magnesium sulfate, and the
solvent was evaporated. The residue was purified by silica
gel column chromatography using dichloromethane to obtain
0.66 g of an oily product of 3-methyl-3-methylthio-1-{1,2,4-
triazol-l-yl)-2~[ (4-trifluoromethyl)phenyl]butane-2-ol
(Compound No. 7) (yield: 41.1%).
Example 6

To a solution of 0.37 g (1.07 x 10-3 mole) of
3-methyl-3-methylthio-1-(1,2,4-triazol-1-yl)-2-[ (4~
trifluoromethyl)phenyl]butane-Z—ol {(Compound No. 7) iﬁ 10 ml
of chloroform was added under jice-cooling 0.231 g (1 07 x
10-3 mole) of m~chloroperbenzoic acid, and the mlxture was
stirred at 0 to 10°C for 20 minutes. The reaction mixture
thus obtained was washed with 10% potassium carbonate
aqueous’solution and then with water, dried over anhydrous
magnesiuﬁ sulfate, and the solvent was evaporated. The
residue was purified by silica gel column chromatography
using dichloromethane to obtain first 0.125 g of a isomer of
3-methyl-3-methylsulfinyl-1-(1,2,4~triazol-1-yl)-2-[ (4~
trifluoromethyl)phenyl]-butane-2-0l (Compound No. 8) (yield:
32.3%), and then 0.155 g of b isomer (Compound No. 9)
(vield: 40.0%).



ferr] = [err] (acetone, c=0.5) [err] 1330, 1065 [err] ppm 1.17, 1.24(s,
3H for each), 2.04(s, 3H), 2.36(s, 3H), 3.50, 4. : or ,
7.0-7.7(m B8H) Reference Exanple 9 11.19 g (2.69 X E %&%f

di astereoner (1V-1) produced in Reference Exanplle|8 was dissol vpd}in 100 n
of dichloronethane. To the mixture was added unded ite-3EPI199& [11{6 g (5. 38
X [err] nole) of 80% m chl oroperbenzoic acid, apdjthe m xture was|stirred

at [err] for 1 hour. The -23- '

Example 7
0.36 g (1.04 x 10~3 mole) of 3-methyl-3-methylthio-1-
(1,2,4-triazol-1-yl)-2—[(4-trifluoromethyl)phenyl]butane—
2-0l (Compound No. 7) was dissolved in 40 ml of chloroform.
To the solution was added 0.68 g (3.13 x 10-3 mole) of m-
chloroperbenzoic acid a bit at a time at room temperature,
and the mixture was stirred for 14 hours. The reaction
mixture thus obtained was washed with 10% potassium
carbonate agqueous solution and then with water, dried over
anhydrous magnesium sulfate, and the solvent was evaporated.
The residue was purified by silica gel column chromatography
‘using dichloromethane to obtain 0.36 g of 3-methyl-3-
methylsulfonyl-1-(1,2,4-triazol-1-yl)-2-[ (4-txrifluoro-
methyl)phenﬁl]butane-z-ol (Compound No. 10) (yleld: 91.5%).
Example 8 -
Tﬁe following Compounds No. 11-15 were prepared in the
same manner as in Examples 1-7.
Compound 11
3-Methylsulfonyl-1-(1,2,4-triazol-1-yl)-2-{(4-
tfifluoromethyl)phenyl}pentane-z—ol
Compound 12 .
3-Ethylsulfonyl-3-methyl-1-(1,2,4-triazol-1-yl)-2-[(4-
trifluoromethyl)phenyl]butane-2-0l
Compound 13
3-t-Butylsulfonyl-1-(1,2,4~triazol-1-yl)-2-{(4-
trifluoromethyl)phenyl]butane~2-0l (a isomer)

Compound 14



e —————ee e

reaction m xture thus obtained was washed with
solution and then with water, dried over anhydr ¢ust
t He sol vent was evaporated. The residue was purifi
chromat ography using chloroformto obtain 10.20}g
met hyl - 1- met hyl sul f onyl ) et hyl - a- (4- net hyl benzosyl
met hyl -4-(trifluoronethyl)benzyl alcohol (V) (yfje
-24 -

e aqueous
ht e, and
col um

[ err]

|

3-t-Butylsulfonyl-1-(1,2,4-triazol-1~yl)-2-{(4-

trifluoromethyl)phenyl ]butane-2-ol (b isomer)
Compound 15

1-[1-(1l-methylsulfonyl)cyclopropyl]-2-{1,2,4~

triazol—l-yl)-l—[(4-trifluoromethyl)phenyl]ethane—l-ol
Reference Example 8§

A mixture of 9.46 g (6.15 x 10™2 mole) of
S{-)methyl-p-tolyl sulfoxide and 100 ml of tetrahydrofuran
was added dropwise to 53.3 ml of a cyclohexane solution of
lithium diisopropylamide (1.5 mole/l; 7.39 x 10~2 mole) at
5°C and the mixture was stirred at room temperature for 2
hours. To this solution was dropwise added at 10°C 16.1 g
(6.15 x 102 mole) of 2-methylthio-4’-(trifluoromethyl)-
isobutyrophénone and the mixture waé stirred at room
temperatureffor'a further 2 hours. After evaporating-the-
solvent, an oil obtained was treated with 100 ml of
saturated NH4Cl aqueous solution and extracted with-etﬁyl
acetate. The organic layer was washed with water, dried
over anhydrous magnesium sulfate, and the solvent was
evapor%ted. The residue was submitted to silica gel.column
chromatégraphy using n-hexane/ethyl acetate to separate two
diastereomers (IV-1) and (IV-2) of (-)-o~{l-methyl-1l-
methylthio)ethyl-a-(4-methylbenzoéulfinyl)methy1—4-
{trifluoromethyl)benzyl alcohol.

Diastereomer (IV-1l)

Amount: 11.19 g (yield: 43.8%), an oily substance



{err] 1330, 1120, 1065 [err] ppm 1.18, 1.39(s, 3H for each), 2.43(s,
3H), 3.18(s, 3H), 3.51, 4.34(d, 1H for each), 7.0-8.2(m 8H) Reference
Exanple 10 10.20 g (2.28 x [err] nole) of [err] [erq]
(trifluoronethyl)benzyl alcohol (V) was dissolved if EBPL?‘ACEMIENEC%{E@% To
the m xture was added dropw se under ice- cooling 5§3¢ g (6.83 x10-p pol e)
of acetyl chloride and further added 10.25 g (6.83 [efr]19@8&P 1996 spd} um

i odi de, -25.

[a]%s = -64.2° (acetone, c=0.5)

IR:y cm~! 1325, 1065
NMR(CDCl3)8 ppm: 1.17, 1.31(s, 3H for each),
1.93(s, 3H), 2.43(s, 3H), 3.64(s, 2H), 7.2-8.0(m, 8H)

Diastereomer (IV-2)

Amount: 10.35 g (yield: 40.5%), an oily substance

(213> = -131.2° (acetone, c=0.5)

IR:Y em~} 1330, 1065

NMR(CDCl3)8 ppm: 1.17; 1.24(s, 3H for each),

2.04(s, 3H), 2.36(s, 3H), 3.50, 4.17(d, 1H for

each), 7.0-7.7{(m, BH)
Reference Example 9

11.19 g (2.69 x 10-2 mole) of diastereomer (IV-1)
produced in.Reference Example 8 was dissolved in 100 ml of
dichloromethane. To the mixture was added under ice—éooling
11.6 g (5.38 x 102 mole) of 80% m-chloroperbenzoic acid,
and the mixture was stirred at 0-10°C for 1 hour. The
reaction mixture thus obtained was washed with 20% sodium
hydroxide aqueous solution and then with water, dried over
anhydrous magnesium sulfate, and the solvent was evaporated.
The residue was purified by silica gel column chromatography
using chloroform to obtain 10.20 g of crystals of (-)-a-(1l-
methyl-l-methylsulfonyl)ethyl-a~(4-methylbenzosulfinyl)-
methyl-4-(trifluoromethyl)benzyl alcohol (V) (yield: 84.6%).

m.p. 100-102°C

[a]%5.= -35.6° (acetone, c¢=0.5)



foll ow ng which the m xture was stirred at [err] for 1 hour. After the

sol vent was evaporated, the residue was extracted wyttr-ett Tt U
ERLAGEMENT { SHEET

| ayer was washed with water, dried over anhydrous g

concentrated. The residue was purified by silica gelf gol um chronat ¢

Io]

ni c

hnd

aphy

usi ng n-hexane to obtain 8.93 g of crystals of [err] 19%%;: 6
thi ol methyl -4-(trifluoronethyl)benzyl alcohol (VI) (yijel d: .é@?.

efr]
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IR: Yem~1 1330, 1120, 1065

NMR(CDC13)8 ppm: 1.18, 1.39(s, 3H for each),

2.43(s, 3H), 3.18(s, 3H), 3.51, 4.34(d, 1H for

each), 7.0-8.2(m, 8H) |
Reference Example 10

10.20 g (2.28 x 10~2 mole) of (-)-o-{l-methyl-1-
methylsulfonyl)ethyl-a-(4-methylbenzosulfinyl)methyl-4-
(trifluoromethyl)benzyl alcohol (V) was dissolved in 50 ml
of acetone. To the mixture was added dropwise under ice-
cooling 5.36 g (6.83 xlO"z'mole) of acetyl chloride and
further added 10.25 g (6.83 x10~2 mole) of sodium iodide,
following which the mixture was stirred at 0-10°C for 1
hour. After the solvent was evaporated, the residue was
extracted with ether. The organic layer was washed with
water, dried ove; anhydrous magnesium sulfate, and
concentrated. The residue was purified by silica gel column
chromatography using n-hexane to obtain 8.93 g of cfystals of
(+)-a—(l-methyl-l—methylsulfonyl)ethyl-a-[(4-methylphenyl)-
thio]methyl-4—(trifluoromethyl)benzyi alcohol (VI) (yield:
90.8%).

m.p. 111-113°C

{a}%s = +5.8° (acetone, c=0.5)

IR:Y em™ 1 1330, 1110

NMR(CDC13)8 ppm: 1.19, 1.46(s, 3H for each),
2.26(s, 3H), 3.10(s, 3H), 4.02, 4.40(d, 1H for
each), 6.9-7.2 (m, 4H), 7.4-7.6(m, 4H)



Reference Exanple 11 8.93 g (2.07 x [err] nole) of (+)-a-(l-methyl-1- [err]
gtrhrluoronethyl)benzyl al cohol (VI) was dissolved in. .50 u%ﬁ

di chl oronet hane, and to the m xture was added dr HMMEM&HE efcoolin
100 M of a dichl oronethane solution of triethy s ucrobora?e

(1 nole/l; 0.1 nole), followed by stirring at rjo e loMer ni ght .
After an addition of 40 m of 20@650%%un1hydrox d égﬂggﬁakﬂz °

Reference Example 11

8.93 g (2.07 x 10-2 mole) of (+)-a-{l-methyl-1-
methylsnlfonyl)ethyl—a-[(4—methylphenyl)-thio}methyl—4-
(trifiuoromethyl)benzyl alcohol (VI) was dissolved in 50 ml
of dichloromethane, and to the mixture was added dropwise
under ice-cooling 100 ml of a dichloromethane solution of
triethyloxonium tetrafluoroborate (1 mole/l; 0.1 mole},
followed by stirring at room temperature overnight. After
an addition of 40 ml of 20% sodium hydroxide aqueous
solution under ice-cooling, the mixture was stirred at room
temperature for a further 1 hour. The organic layer was
separated, washed with water, dried over anhydrous magnesium
sulfate, and the solvent was evaporated. The residue was
purified by.silica gel colﬁmn chromatography using n-hexane
to obtain 5.45 g of an oily product of (-)—2-(l—methyi-l—
methylsulfonyl)ethyl—2-[(4-(trifluoromethyl)phenyl]oxylane
(VII) (yield: 85.6%). .

[a]%s = -20.6° (acetone, ¢=0.5)

IR: cm~t 1325, 1110

NMR(CDC1l3)6 ppm: 1.47, 1.52(s, 3H for each),

2.81, 3.62 (d, 1H for each), 2.89(s, 3H), 7.61(s, aH)
Example S

1.50 g (4.87 x 103 mole) of (-)-2-(l-methyl-1-
methylsulfonyl)ethyl-2-[ (4-(trifluoromethyl)phenyl]oxylane
(VII) and 1.73 g (2.5 x 102 mole) of triazole were

dissolved in 45 ml of dimethylformamide. To this solution



. solution under ice-cooling, the m xture was sti.ﬁﬁﬁ
a)

a further

ggnsﬁaﬁb rature for

ter, dried

1 hour. The organic | ayer was separat

over anhydrous magnesi um sul fate, and the sol veht mas eva | The
-residue was purified by silica gel colum chrongt gr exane to

obtain 5.45 g of an oily product of (-)-2-(1-nefhyl

nethylsulfonyl)ethyl-2-[(4-(trif|uoronethyl)pheryFTbxyIane (Vi)
85.6% . [err] -28 -

yi el d:

was added 0.69%9 g (5.0 x 10-3 mole) of potassium carbonate
and the mixture was stirred at room temperature overnight.
The resultant mixture was dissolved in a water/ether
mixture. The organic layer was separated, washed with
water, dried over anhydrous magnesium sulfate, and the
solvent was evaporated. The residue was purified by silica
gel column chromatography using chloroform. 1.198 g of
crystals of
{(-)~3-methyl-3-methylsulfonyl-1~(1,2,4-triazol-1-yl)-2-

[ (4-trifluoromethyl)phenyl ]butane~2-~0l (Compound No. 16) was
obtained by recrystallization from an isopropylether/

diethylether mixed solvent (yield: 54.2%).
[a]%s = ~9.6° (acetone, c=0.25)

Characteristics, IR, and MMR of compounds prepared in

Examples 1-9 are shown in Table 2.
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“teachings. It is therefore to be understood that wetdtn—th

cCrirTr T Trc oU

ope—ot
appended cl ains, the invention may be practiced oth ERLACEMEN, SHEET
Specifically described herein. VWHAT IS CLAIMED { & T,

Atriazqg ¢
derivative of formula (1), R R2 OH [err] 19SEP19961

t he
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Obviously, numerous modifications and variations of the

present invention are possible in light of the above

teachings. It is therefore to be understood that within the

scope of the appended claims, the invention may be practiced

otherwise than as specifically described herein.
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svherein [err] and [er#}-*epresent a hydrogen atomor a | ower_al kyl-group,
or [err] and [err] tog mﬁb r al kyl ene GEMQNT]SHEE’D sents .
Jret hyl H%EH teger of OFt hiat [err]
and [err] are not both at the sa dlne and a salt
thereof. 2. A conposition for treatlng nycoses co r|s19gSEm e¢tive
amount of a triazole derivative or falt t her eof fladcording to_claim 1 and

a pharmaceutically acceptable carrle?

WHAT IS CLAIMED IS:

1. A triazole derivative of formula (I},

(1

= — 2

R* R?

$(0).R?

(1)
CFas

wherein Rl and Rr2 represent a hydrogen atom or a lower alkyl

group, oOr Rl and r? together form a lower alkylene group, R3

represents a lower alkyl group, and n denotes an integer of

0 to 2, provided that Rl and R2 are not both a hydrogen atom

at the same time, and a salt thereof.

2. A composition for curing mycoses comprising an

effective‘amount of a triazole derivative or a salt thereof

and a pharmaceutically acceptable carrier.
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REPLACEMENT SHEET

ABSTRACT 19 SEP 1%

TRIAZOLE DERIVATIVES

A triazole derivative is disclosed. The compound have

a general formula,

R' R?

=N . OH

NG $(0) R?

CFe

wherein R! and R? represent a hydrogen atom or a lower alkyl
group, or Rl anda r2 together form a lowexr alkylene group, R3
represents a lower alkyl group, and n denotes an iﬁteger of
0 to 2, pro%ided that not both R! and R? are a hydrogen atom
at the same time. The triazole derivatives and their-salts
.are effective for curing or preventing deep-~seated mycoses,
e.g. mycotic meningitis, mycotic infectious diseases of

respiratory organs, fungemia, and urinary tract mycosis.
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WHAT IS CLAIMED IS:

1. A triazole derivative of formula (I),

R' R?
N OH '
ﬁl

NG $(0) aR*

(1)
CFa

wherein R! and R? represent a hydrogen atom or a lower alkyl
group, o::r‘R:L and R2 together form a lower alkylene group, R3
represents . methyl, ' and n denotes an integer of
0 to 2, provided that Rl and R2 are not both a hydx:ogen atom
at the same time, and a salt thereof.

2. A composition fortreat'iﬂg. mycoses comprising an

effective amount of a triazole derivative or a salt thereof

according to claim 1 and a pharmaceutically acceptable carrier.



