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« do solemnly and sincerely declare as follows:-

RNERE kxam/We are authorised by CL Pharma Aktiengesellschaft, the applicant
. ’:’- for the patent to make this declaration on its behalf.
ST e, The basic app.ication as defined by Section 141 of the Act was made in
. Federal Republic of Germany on 29 December 1986 by Lentia Gesellschaft
o it beschrankter Haftung, Chem. u. pharm.Erzeugnisse - Industriebedarf.
3. Karl Schermanz; Gerald Saischek; Robert Urmann; and Kurt Martetschlager,

of Gaussgasse 4/10/54, A-8010 Graz; Roseggerstrasse 4, A-4600 Wels;
Wankmullerhofstrasse 74 A-4020 Lan and Hlmmelbergerstrasse 14, A-4020

“ar Linz, all in Austria [respectlvely] are the actual inventors of the
el 1nvent10n and the facts upon which the applicant is entitled to make the
- appllcatlon are as follows: _

, Lentia Gesellschaft mit beschrankter Haftung, Chem. u. pharm.Erzeugnisse
’ e ~ Industriebedarf, Arabellastrasse 4, D-8000 Munchen 81, Federal :
Republic of Germany filed the basic appllcation as assignee of Chemie
Linz Aktiengesellschaft, St.Peter-Strasse 25, A-4021 Linz, Austria.
Chemie Linz AG was entitled by Contract of Employment between the

et inventors as employees and Chemie Linz AG as employer. Lentia
¢ e Gesellschaft mit_beschrankter Haftung assign their rights including the
priority rights accruing from the basic application the the applicant, S N
CL Pharma Akt{engesellschaft. This company was separated from Chemie o

Linz AG and is oW registered as an indIVIdUdl company

4, The basic applicatlon referred to in parag\aph 2 of this Declaration was
the first application made in a Convention country in respect of the 5
invention the subject of thn apglicatlon _ i
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An imidazole derivative of the fcrmula

i
Ar~ﬁH~M~AlP—Y(-CHQ)n(—Z)m—Rz (1)

6?2
N~
T
..N._____

. ¥

in which Ar denotes phenyl, biphenylyl, naphthyl or
thienyl, each of which is optionally substituted by

halaogen, Lo%er alkylL or lower alkoxy, Rq denotes hydrogen
or Lower alxyl, Alk denotes straight~chain or branched
alkylene having 1 to 10 carbon atoms, Y denotes oxjgen,
“sulfur, sulfinyl or sulfonyl, n denotes one of the numbers
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0, 1 or 2, 2 denotes sulfur or sulfinyl, m denotes the

- number 0 or 1, m being the number O when Y denotes sulfur,

sulfinyl or suLfodyL, and m being the number 1 when Y
denotes oxygen, and Ry denotes cyclohexyl, or denotes
phenyl or‘naphthyl, each of which is optional(y substi-
tuted by hydroxyl, halogen, trifluoromethyl, lower alkyl
or Lower alkoxy, or denotes biphenylyl or byridyt, and
its pharmaceutically acceptable acid addition salts.
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Abstract of the disclosure

New imidazole derivatives of the general formula

R, -
l
Ar-clH-N-Alk-Y(-cuz)n(-z)m-n2
crli2
N~

" '"

N :

in which Ar denotes phenyl, biphenylyl, naphthyl or
thienyl, each of which is optionally substituted by
halogen, Lower alkyl or Lower alkoxy, Rq denotes hydrogen
or Lower alkyl, Alk denotes straight-chain or branched
alkylene having 1 to 10 carbon atoms, Y denotes oxygen,
sulfur, sulfinyl or sulfonyl, n denotes one of the
numbers 0, 1 or-2, Z denotes sulfur or sulfipyl, m
denotes the number 0 or 1, m being the number 0 when Y
denotes sulfur, sulfinyl or sulfonyl, and m being the
number 1 when Y denotes oxygen, and Rp denotes cyclohexyl,
phenyl or naphthyl, each of which is optionally substi-
tuted by hydroxyl, halogen, trifluoromethyl, Lower alkyl
or Lower alkoxy, or denotes bighenylyl or pyridyl, and
processes for their preparation. The imidazole deriva-
tives have excellent antimycotic pregerties for use in
human and veterinary medicine.
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| The invention relafes to new imidazole deriva-
tives, processes for the preparation thereof, and anti-
mycotics cpntainidg them, and processes for the prepara-

tion thereof.

EP-A-183,147 describes B-substitbted aminophen-
ethylazole derivatives which are used as fungicides for
agriculture and horticulture. However, the principle of
constructing 2-thioalkylaminoethylimidazoles is nat pub-
Lished. It is disclosed in H. Bichel: Fungicide Chemis-
try: Advances and Practical Applications, Am.Chem.Soc.
Washington 1986, pages 11 - 23 .nd G. Jdger, Pesticide
Chemistry: Human Welfare and the Environment, Vol. I,
55-56, Pergamon Press Oxford, 1983, that, despite great
structural similarity within the azole class of compounds,
there are often great differences in the biological pro-
perties. It has now been foun&; surprisiigly, that new
imidazole derivatives have excellent antimycotic proper-
ties on use in human and veterinary medicine. .

Accordingly, the invention relates to imidazole
derivatives of the general formula '

e, e |
Ar—ﬁH-N—Alk-Y(-CHQ)n(-Z)m'Rg ()
072.
- N=y

.
in ﬁhiéh Ar denotes phenyl, biphenylyl, naphthyl or
thienyl, each of which is optionally substituted by
halogen, Lower alkyl or lLower alkoxy, Rq denotes hydrogen
or lower alkyl, ALk denotes straight-chain or branched
ékalene having 1 to 10 carbon atoms, Y denotes oxygen,
sulfur, sulfinyl or sulfonyl, n denotes one of the

numbers 0, 1 or 2, 2 denotes sulfur or sulfinyl, m
denotes the number 0 or 1, m being the nusber 0 when Y
denotes sulfur, sulfinyl or sulfonyl, and m being the
number 1 when Y denotes oxygen, and Ry denotes cyclohexyl,

e e i e .
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or denotes phenyl or naphthyl, each of which is optionally
substituted by hydroxyl, halogen, trifluoromethv., lLower
alkyl or lLower alkoxy, or denotes biphenylyl or pyridyl,
and to their pharmacesutically acceptahle acid addition

salts. .
It has further been found that the substances

according to the invention . obtained by reacting com-

pounds of the general formul. II
Ar-CO
[}

!
CH,
| (11)

in which Ar has the above meaning, with compounds of the

general formula IlI
R2(=2)pa(=CH2)n~Y~-ALk-NHp (111

in which R, Z, m, n, Y and Alk have the above meaning,
where appropriate in the presence of an inert diluent,
reducing the resulting imino compounds of the general
formula IV

Ar-,c=NmA1k-Y(-cuz)n(—z)m-k2

CH2
| (1v)
"_/24.\" .
N—
in which Ar, Alk, Y, Z, R2, n and m have the above mean- h -

ing, where appropriate in the presence of an inert dilu-
ent, and, if desired, converting the resulting compounds
of the formula I in which R4y denotes hydrogen, by cus-
tomary alkylation methods, into compounds of the formula
I in which Rq denotes Lower alkyl.
The reaction of the compounds II and Il is ;

N
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_3_
carried out, for example, by heating the reaction mixture
in an organic diluent. If compounds IIl are used in the
form of their salts, it is necessary to add one equiva-
lent of a base such as trialkylamine, sodium alcoholate
or alkali metal hydroxide.

Diluents which are used are aliphatic 2r aromatic
hydrocarbons, which may be chlorinated, such as petroleum
fractiotis, perchloroethylene, benzene, toluene, chlore-
benzene, xylene, ethers such as dibutyl ether or djoxane,
alcohols such as butanol, pentanol or ethylene glycol,
amides such as dimethylformamide, and mixtures thereof
with the abovementioned diluents. The components are
heated under reflux with a water trap until no more water
of reaction separates out. The imino compound IV
obtained after removal of the diluent is dissolved or
suspended in an organic diluent, followed by cooling.
Diluents which are used are, in particular, alcohols,
preferably methanol, or ethers such as diethyl ether or
tetrahydrofuran. The reduction is thgn carried out by
addition of a reducing agent, in particular a complex
metal hydride such as, for example, alkali metal boro-
hydride, alkali metal cyanoborohydride, aluminum boro-
hydride or Lithium aluminum hydride, preferably sodium
borohydride, at a temperature of, say, between -20°9C and
the reflux temperature of the diluent used, preferably
at a temperature of -5%C to +20°c.

ALL conventional methods of alkylation are suit-
able for introducing the alkyl radical Rq. For example,
to introduce the methyl radical it is possible to add
aqueous formaldehyde solution to a compound of the
formula I in which R4y denotes hydrogen in an alcoholic,
for example methanolic, solution, to heat the mixture to
boiling, and, after the reaction solution has cooled, to
allow a reducing agent, preferably sodium borohydride, to
act on it.

In another process, the substances according to
the invention are obtained by reacting a compound of the
general formula II with an aminoalkanol of the general

i e A % A
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formula V
HoN-Alk-0H v,

reducing the imino compound which is obtained as

reaction producf of the general formula VI

Ar-C=N-~Alk-OH

5 (Vi)
i

[

converting the resulting hydroxyalkylamino compinund of

the general formula VII
Ar-CH-NH-Alk-0OH

Tuz I (VII)

~into the corresponding halogenoalkylamino compound of the
10 general formula VIII

AT-CH-NH-Alk-Hal
T“g (VIID)

]

reacting the {atter with 2 compound of the general
formula IX

EN
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HY(=CH2) q(=2) p-R2 (rx)

and, if désired, converting the resulting comgounds of
the formula I in which Rq denotes hydrogen, by customary
alkylation methods, into compounds of the formula I in
which Rq denotes lower alkyl, where Ar, AL} Y, Z, R2,
n and m in the above formulae V to IX have the meaning
indicated for formula I, and Hal represents halogen.

The reaction of a compound of the general formula
Il with an amino alcohol of the general formula V is
carried out in an organic diluent at a temperatuj;e bet-
ween 0°C and 180°C, preferably at the reflux temperature
of the diluent used. The diluents which are used are

aliphatic or aromatic hydrocarbons, which may be chlorina-

ted, such as petroleum fractions, perchloroethylene,
benzene, toluene, xylene, chlorobenzene, ethers such as
dibutyl ether or dioxane, alcohols such as butanol,
pentanol or ethylene glycol, amides such as dimethylform-
amide, and mixtures thereof with the abovementioned
diluents. The imino compound VI obt+ined after removal
of the diluent is dissolved or suspeided in an organic
diluent, and the solution or suspen¢ion is cooled. The
diluents which are used are, in partic¢ular, alcohols,
preferably methanol, or ethers such as diethyl ether or
tetrahydrofuran. The reductjon is carried out by addi-
tion of # reducing agent, preferably a complex metal
hydride, in particular sodium borohydride, at a tempera-
ture from about -20°C to the reflux temperature of the
diluent used, preferably at a temperature of about -5°C
to +20°C. The hyaroxyalkylamino compound VII which is
obtained after the customary working up is dissolved in
an organis diluent, preferably in a chlorinated aliphatic
hydrocaroon, for example chloroform, and the solution is
coolad. The hydroxyl compound VII is converted into the
corresponding halbgen compound VIII by addition of a
halogenating agent, for example phosphorus tribromide,:
the reaction ?eing carried out at a temperature of about
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-50°C to room temperature, preferably from -20%c to 0°c.
The reaction of the halogenoalkylamino compound VIII with
the compound of the general formula IX is preferably
carried odt in alcoholic, for example methanolic, solu-
tion in the presence of a base, for example sodium
methylate or alkali metal hydroxide, at a temperature of
about -20°C to 120°C, preferably at a temperature of
20°c to 80°c.

Rq in the formulae I to IX denotes a hydrogen
atom or an alkyl radical h“aving 1 to 4 C atoms, preferably
a hydrogen atom or the methyl radical. Ar denotes phenyl, i
biphenylyl, naphthyl or thienyl, each of which is ootion=
ally substituted by halogen, Lower alkyl or Lower alkoxy,
preferably 2,4-dichlorophenyl.

ALk denotes a straight-chain or branched, satura-
ted hydrocarbon radical having 1 to 10 C atoms. Examples
of such radicals are methyl, ethyl, n-propyl, i“propyl,
butyl, s-butyl, t-butyl radicals, and straight-chain or
branched pentyl, hexyl, heptyl and octyl radicals.

Y denotes sulfur, sulfinyl or sulfonyl, particu-
LarLy preferably sulfur, as well as u<¢ygen when m is
equal to 1. 7 can denote sukfur pr sulfinyl. Rp
denotes a cyclohexyl radical, phenyl or naphthyl radicals,
either of which may be substituted once or several times
by haleogen atoms, hydroxyl groups, alkyl or alkoxy radi-
cals having 1-4& C atoms, or trifluoromethyl, or denotes
biphenylyl or pyridyl, preferably 4-chlorophenyl, 4-
bromophenyl, cyclohexyl or naphthyl.

The compounds according to the invention and
their pharmacologically tolerated salts have interesting
antimycotic properties and can be used as medicaments in
human and veterinary medicine. This action has been
demonstrated by determination ot the minimum inhibitory
concentration (MIC) for yeasts, molds and dermatophytes.

The active compounds according to the invention
can be used in the customary manner as solid, semisolid
or Liquid formulations in the form of tablets, capsules,
powders, suppositories, solutions, creams, (otions, gzls,

/
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ointments or the like. Examples of pharmaceutically
tolerated non-toxic vehicles or excipients which are
normally used for solid formulations are tricalcium
phosphate, calcium carbonate, kaolin, bentonite, talc,
gelatin, lactose and starch. Examples of those suitable
for semisolid formulations are water, vegetable oils and
Low-boiling solvents such as i-propanol, hydrogenated
naphthalenes and the Llike.

The pharmaceutical agents containing the active
compounds according to the invention can be subjected to
conventional pharmaceutical measures, such as steriliza-
tion, and can contain conventional pharmaceutical addi-
tives such as preservatives, stabilizers, emulsifisrs,
salts for adjusting the osmotic pressure, and buffers.
The agents can also contain other therapeuticaliy active
materials besjdes the compounds according to the inven-
tion. ’

The agenty caontaining the compounds according to
the invention are normally composed of a pharmaceutically
tolerated non-toxic vehicle in conjunction with one or
more compounds according to the invention in an effectivs
amount which results in alleviation or prevention of the
specific condifions to be treated. Since the active
compounds acrording to the invention exhibit an anti-=
mycotic actfon over a wide concentration range, the
effective amount may vary. For example, the amount for
topical feormulations may be approximately 0.1 to 10% of
the total pharmaceutical formulation, whereas in other
formulations the ampunt may be approximately S to about
95X or more. It is preferable, to facilitate administra-
tion, to formulate the pharmaceutical agents according
to the invention ay docage unit.

The compounds and agents according to the inven=-
tion san be administered for pharmaceutical use in humans
and animals in a conventioiial manner, for example:
topically, orally, parenterally or in a similar manner.
The cxact schedule for the pharmaceutical administration
of the compounds and agents according to the invention

i
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necessarily depends on the requirements of the individual
6ase, the nature of the'treatment, which, for example,
may be preventive or curative, and the nature of the
organisms.involved.

~ For systemic, for example oral or parentaral,
administration, it is generally appropriate %o administer
the active compound in amounts of about 1 - 120 mg/kg of
body weight per day, preferébly 9 = 100 mg/kg of body
weight per day, it also being poussible to distribute

these amounts over several doses (for example 3 per day)

" in order to achieve good results. However, for localized

administration correspondingiy less active compound is
necessary.
Example 1 (Compound No. 23):
a) Preparation of the intermediate _
1-(2-(2,4-Dichtorophenyl)=-2-(3-(4-bromophenylthio)propyl-
imino)ethyl)=-1H-imidazole o

14.8 g (0.058 mole) of 2,4-dichlorophenacyl-
imidazole, 16.8 g (0.059 mole) of A—Qromophenthhio—
prooylamine hydrochloride and 6.0 g (0.059_mole) of tri-

ethylamine are suspended or dissolved in 100 ml of tolu-

ene, and the mixture is heated under reflux with a water
trap until no more water of reaction separates out. The
redction solution is then washed with water, the org.

‘phase {s dried with sodium $utfate and. after the solvent

has been evaporated off, 27.9 g of 1-(2-(2,4-dichloro-
phenyl)-2=(3-(4-bromophenylthio)propylimino)ethyl)=-1H~
imidazole are obtained as a viscous oil (yjeld: 98%).

b) Preparatidn of the final product
1-(2-(2,4=Dichlorophenyt)=2=-(3<(4-bromophenylthio)propyl=
amino)ethyl)-1H-imidazole

27.9 g (0.057 mole) of 1-{2-{2.4-dithlorophenyl)~

2-(3-{4-bromophenyl thio)propylimino)ethyl)-1H-=imidazole
are dissolved in 150 mL of methanol, the solution is
cooled t& -5°C, and 6.4 g (0.169 mole) of sodium boro-
hydride are added in portions in such a way that the
temperature does not rise above 5°C. The reaction mix-
ture is subsequently stirred at 30°C for 1 hour, then

i SOV SO
.

Sl

R !

L



b x5

10

15

20

s 25

30

35

y(ml&

_9..
evaporated to dryness and the pH is adjustad to 1 with
half-concentrated hydrochloric acid. Subsequently the
reaction solution is adjusted to a pH of about 12 with
40%‘stren§th sodium hydroxide solution and is extracted

‘'several times with dichltoromethane. After the combined

eitracts have been washed with water and dried, and the
solvent has been removed in vacuo there 1is obtained an
oil from which, by treatment with acetone and nitric
acid, 10.6 g of pure dinitrate of 1-(2-(2,4-djchloro-
phenyl)-2-(3-(4-bromophenylthio)propylamino)ethyl)=1H-
imidazole of melting point 162 - 179°C are obtained
(yield: 32%).
Example 2 (Compound No. 20):
a) Preparation of the intermediate
1+(2~(2,4-Dichlorophenyl)=2=-(3-hydroxypropylimino)ethyl)-
"H-=imidazole

153.2 g (0.60 male) ciy" N=(2,4-dichlorophenacyl)=-
imidazole and 53.0 g (0,705 mole) of 3-amino-1-propanol
are suspended or dissolved in 400 ml of toluene, and the
mixture is heated under reflux with a water trap until no
more water of reaction separates out. The reaction solu-
tion is then washed 3 times with water, the organic phase
is dried with sodium sulfate and, after the solvent has
been evaporated off, 179 g of 1-(2-(2,4~-dichlorophenyl)~-
2-(3-hydroxypropylimino)ethyl)-1H~-imidazole are obtained
as a highly viscous oil. (Yijeld: 95.6%).
1-(2-(2,4-Dichlorophenyl)-2-(3-hydroxypropylamino)ethyl)~-
1H-imidazole

179.0 g (0.5737 mole) of 1-(2-(2,4~dichloro-
phenyl)=2-(3-hydroxypropylimino)ethyl)=1H-imidazole are
dissolved in 300 mL of methanol, the solution is cooled
to 0°C, and 50.0 g (1.322 mole) of sodium borohydride
are added in portions in such a way that the temperature
does not rise above 5°C. After tlie borohvdride has
been added, the reacticn mixture is stirred at room tem-
perature for a further 2 hours, then evaporated to dry-
ness, and the pH is adjusted to 1 with half-concentrated
hydrorhloric acid. Subsequently, the reaction solution

G‘S
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is adjusted to a pH of about 12 with 40% strength sodium
hydroxide solution, and is extracted several times with
dichloromethaneg: After the combined organic extracts
have been ‘washed with water and dried, and the solvent
has been removed in vacuo, 169 g of crude product are
obtained as an ojl. Retrystallization of the oil from
acetone results in 107 g of pure 1-(2-(2,4-dichlaro~-
phenyl)-2-(3-hydroxy=-propylamino)ethyl)-1H-imidazole of
melting point 77-79%. (Yield: 51%).
1 (2=-(2,4-Dichlorophenyl)~-2-(3-bromopropylaminolethyl)-
1H-imidazale

12.6 g (0.04 mole) of 1-(2-(2,4~dichlorophenyl)~
2-(3-hydroxypronylamino)ethyl)-1H~imidazole are dissolved
in 30 mt =f chloroform, and the solution is cooled to
-59Cc. While stirring, 10.83 g of phosphorus tribromide,
dissolved in 20 ml of CHClz, are slowly added dropwise
in such a way that the temperature does no%t rise above
0°c. After the dropwise addition, 100 ml 6f netroleum
ether are added to the réaction mixture, resulting in
20.5 g of crystalline 1=(2~(2,4-dichlorophenyl)-2~(3=
bromopropylamino)ethyl)=1H-imidazole as the dihydrobrom-
ide of melting point 140 = 1509¢, and this iy {mmed-
iately reacted further, for reasons of stability.
(Yield: 95%).
b) Preparation of the final ploduct
1=(2-(2,4-Dichlorophenyl)=2~(3~C4~chlorophenylthiv)=
propylamino)ethyl)~=1H=1im"Jazole

S.4 g (0.01 mole) of freshly prepared 1=<(2=(2,4~
dichlorophenyl)=2-(3<bromopropylamino)ethyl)~1H~imidazole
dihydrobromide and 1.45 g ¢0.01 mole) of 4~chlorothio-
phenol are dissolved in 50 mlL of methanol, and 6 ml of a
30X strength solution of sodium methylate are added. The
reaction mixture is heated to reflux for 2 hours and then
stirred at room temperature for a further 14 hours, Sub-
sequently the methanol is evaporated eff iA vacuo, the
residue is taken up in dichloromethand, dnd tlhe organie
phase is shaken with 5% strength sodium bydrowide solutfen
and washed with water, After drying and rempyal of the

S el e e
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solvent in vacuo, the residue is dissolved in acetone,
and concentrated nitric acid is added dropwise, resulting
in 3.0 g of 1-(2-(2,4-dichlorophenyl)-2-(3~(4-chloro-
phenylthia)propylamino)ethyl)-1H-imidazote as the di-
nitrate. Recrystallization from alcohol results in
2.2 g of tolorless crystals of melting peint 1¢8 - 177°C.
(vield: 41%).
Example 3 (Compound No. 36):
Preparation of the N-alkyl compounds
1-(2-(2,4-Dichlorophenyl)-2-(N-mathyl-3-(4~-chlorobenzyl-
thio)propylamino)ethyl)=-1H-imidazole

8.18 g (0.018 mole) of 1-(2-(2,4-dichlorophenyl)~
2-(3-(4-chlorobenzylthio)propylamino)ethyl)-1H-imidazole
are dissolved in 100 ml of methanol, 34.3 g of 35%
strength aqueous formaldehyde solutijon aise added, and the
mixture is boiled for 2 hours. The reaction solutijon is
cooled and then 14.6 g of sodium borohydride are added,
and the mixture is stirred at room temperature for 14
hours. Subsequently the methanol is evaporated off in
vacuo, half-concentrated hydrochloric acid is added to
the residue, and then 40% strength sodium hydroxide solu-
tion is added until the pH is 12, and the mixture is
extracted 3 times with dichloromethane. The combined
extracts are washéd witii water and t!in the solvent is
evaporated off in vacuo, resulting in an oil. The crude
product is chromatsgraphed on silica gel (mobile phase:
ethyl acetat“/methanol = 10 : 1). Ap oil is obtained
and is treated with ethanolic hydrochloric acid to result
in 2.0 g of 1-(2~(2,4~-dichlorophenyl)=2-(N-methyl=-3-(4~
chloroberzylthio)propylamino)ethyl)-1H-imidazole as the
dihydrochloride of melting point 170 - 180°c.
(Yield: 21%).

The following compounds were obtained by one of

the indicated processes:
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Table 1

No. Ar R1 Alk
1 4-chlorophenyl H -(CHz)zw
2 2,4-dichlorophenyl H °(CH2)2~
3 2,4-dichloropheny’l H -(CHZ)Z-
4 2,4-dichlorophenyl H -(CHZ)Z-
S 2.4-dichltorophenyl H -(CHz)z-
6 2,4-dichlorophenyl H -(CH,) 5=
7 2,4-dichlorephenyl H -(CHZ)Z-
2,4-dictlorophenyl H -(CHz)z-
2.4-dichlorophenyl H -(CHZ)Z-
10 2,%-diznlorophenyl H -(CHz)z-
11 4-bromophenyl “H - (CH,) 5=
12 4-methylphenyl H -(CH2)3-
13 4-methoxyphenyl H -(CH2)3-
34 4-brpnenylyl i H -(CHZ)Z-
15 Z,4-dichlorophenyl H -(CH2)3-
16 2,4-dichlorophenyl H -{CH2)3v
17 2,4-dichlorcphenyl H -(CH2)3~

w o un v v »n un

»w wn un

w nmn »n o n un u»m wm

R

4-chlorophenyl

cyclohexyl
4-chlorophenyl
4-bromophenyl
4-methoxyphenyl
2-naphthyl
phenyl

phenyt
4-chlorophenyl

3-trifluoromethyl-
phenyl

4-chlorophenyl
4-chlorophenyl
4-chlorophenyl
4-chlorophenyl
cyclohexyl

phenyl

4-methylphenyl

Salt

2HCL-
H20
2HNO
2HCL
2HNO
ZHNO3
ZHNO3
2H,C,0

2°2°4°

HZO

3

3

2HNO
dHAL3

2HCL
ZHNO3
2HCL.H,O

2
2HN03

Meltiné point

Oc
124-127

149-160
206-212
183-186
163-174
188-195
1546
viscous oil
157161

viscous oil

viscous oil
viscous oil
viscous oil
190-197
170-174
resin

196-200

- 2l
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No.

18
19
20
21
22
23
24
25

P
Co

27
28
29
30

31
32
33
34
35
36
37

T S

Ar

2,4-dichlorophenyl
2,4-dichloropheny.l
2,4-dichlorophenyl
2,4-dichltoropheny.l
2,4—dichlorqphenyL
2,4-dichlorophenyl
2,hA-dichlorophenyl
2,4-dichlorophenyl
2,4-dichlorophenyl
2.4~dichlorephenyl
2,i~dichlorophenyl
2,4-aichlorophenyl
2,4~dichlorophenyl

_Z-thienyl

1-naphthyl
1-naphthyt

2,4+-dichlorophenyl H

2,4-dichltorophenyl
2,4~dichlorophenyl
2.,4—dichlorophenyl

Ho 2-butylene

w v o unu un un b mw un un n v o umu w

o ©

(7]

@)

m

S
S
S

R>

4-fluorophenyl

‘4-chlorophenyl

4t-chlorophenyl
L-chlorophenyl
4-chlorophenyl
4-bromophenyl
4-bromopheny-l
4-phenolyl
2,6-dichlorophenyl
Z-naPhthyL
2-pyridyl
2-pyridyl
b-pyridyl

4-chiorophenyl
4-fluorophenyl
4-fluorophenyl
phenyl

4-chlorophenyl
4-chlorophenyt
4-chlorophenyl

2HNO.,

Salt

2HNO

2HCL
2HNO

ZHN03
2HCL

2HCL
2HNO

3 -
3HCL.
2.5H,0

HCL
2HCL
2HNO
2HNO
2HCL

2HNO,

3
2HNG,

Melting point
ocf *

160-165
193-2Q0
168-177
viscous oil
‘'viscous oil
162-179
178-187
2G62-216
180-195
196
viscous oil
178-179

deliquescent
resin

viscous 6iL

153-156
175-190
128-137
108-133
170-180
143-147

- gl
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No.

38
39
40
41

Ar

2,4-dichlorophenyl
2,4-dichlorophenyl
2,4-dichloropheny.l
T-naphthyl

Alk

=(CH,)

-(CH
=(CH

L
(:B
N

N NN
~

N N O,

~
»

2

4-chlorophenyl
4-chlorophenyl
4-chlorophenyl

4—chiorophenyl

Salt

ZHNO3

2HNO

HC1

Melting point
°C
156-161
81- 85

resin

172-176

71l
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Example A
Tablet containing 200 mg of active compound for oral
administration

2 g of compound No. 19 and 1 g of Lactose were '
granulated with 1 mlL of 10% strength aqueous polyvinyl-
pyrrolidone K25 solution. The mixture was forced through
a screen of mesh size 3 - 5 mm and was dried. This dried
mixture was homogenized through a screen of mesh size
0.8 - 1.25 mm and then mixed with 0.58 g of microcrystal-
Line cellulose (Avicel PH102), 30 mg of Na carboxymethyl
starch and 2 mg of magnesium stearate. The resulting
mixture was compressed to 10 tablets.
Example B
1% strength solution for topical treatment

Sufficient polyethylene glycol 400 was added to
a solution of 1 g of compound No. 19 in 50 ml of purified
water to produce a total of 100 ml of solution.
Example C
12 ointment for topical freatment

66 g of Liquid cetrolatum were melted on a water-
bath with 3.5 g of AlLfol 16 (cetyl alcohol) and 0.1 g of
cholesterol, and a solution of 1 g of compound No. 19 in
£€9.4 g of purified water was added. While cooling slowly,
this mixture was homogenized to produce 100 g of ointment.
Example D
12 injection solution (ampoules containing 100 mg of
active compound)

3 g of compound No. 19 and 0.3 g of a mixture of
2 parts of methyl p-hydroxybenzoate and one part of
propyl p-hydroxybenzoate were dissolved and sade up to
300 mL with water for injection, and the solution was
filtered through a membrane filter of pore size 0.2 um
to sterilize and remove particles and then dispensed into
10 mL ampoules under aseptic conditions.
Example E:

The antimycotic activities of the compounds were

measured by in vitro determination of the minimum inhibitory

concentration (MIC) for yeasts, molds and dermatophytes.

t

f
N
b

;
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6 dermatophytes, 2 yeasts and 4 molds were used
for testing with fungi, as follows: '

'Thichophyton menfagrophytes' (Tri.me.)
Trichophyton rubrum (Tri.ru.)
Trichophyton verrucosum (Tri.ve.5
Microsporum canis . (Mi.can.)
Epidermophyton floccosum (Ep.flo.)
Microsporum gypseum (Mi.gyp.)
Candida albicans (C.alb.)
Candidé tropicalis (C.trop.) :

Aspergillus fumigatus (Asp.fu.)
Mucor mucedo plus (Mu.mu™)
Mucor mucedo minus (Mu.mu )
Absidia ramosa (Abs.ra.)

The minimum inhibitofy concentration (MIC) was

‘determined in serial dilution tests in test tubes. The

volume of the Liquid nutrient medium in each test tube

was 4.5 ml. .

The substances were dissolved in DMSO and diluted

with sterile distilled water to 10 concentrations (100,

50, 25, 12.5, 6.25, 3.12, 1.56, 0.78, 0.39 and 0.19 ug/ml).

0.5 ml of each of these dilution steps was added to the

Liquid nutrient medium. Thus, a constant concentration

of solvent in all the nutrient media was ensured, irrespec-

tive of the active compound concentration.

_ A comparison.soLution-which cdntained only the

solvent in appropfiate concentration was included when

carrying out each of the tests. _
The_individual'strains were maintained on Sabour-

-aud/béeruort agar slants and, before they were used in a

test, they underisent a passage on a modified Sabouraud
Liquid nutrient medium. The strains were then harvested,
washed ana converted into a suspension of Mcfaerlaﬁd 3
in the case of yeasts and molds and of McFaerland 4 - 5
in the case of dermatophytes.

The amount of material inoculated (inoculum) was
100 Hl/test tube (inoculated densities: yeasts :hout
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Thé pH of the Liquid nutrient medium was 6.0. After
inoculatiaon had taken place the fungi were incubated at

22°C for 14 days.
The MIC was then determined. The concentration

step at which growth was no Longer visible on macroscopic
inspection was used for the determination of the MIC.

The comparison substance used was 1-(2-(2,4-dichlor9-
phenyt)-2-(2,4—dichLorophenylmethoxy)ethyl)-1H-imidazote
as nitrate {compound A).

TABLE Il MIC wvalues (ug/ml)

Compound Tri. Tri. Tri. Mi. Ep. Mi. L. C. ' Asp. Mu. Mu. Abs.

No. me. ru. ve. can flo gyp alb, trop fu. mu+ mu- ra.

3 0,78 0,78 0,78 0,78 0,78 0,78 3,12 3,12 6,25 3,12 3,12 6,25
4 1,56 1,56 1,56 6,25 1,56 0,78 6,25 6,25 6,25 6,25 6,25 12,5

6,25 6,25 6,25 12,5 12,5 6,25 25,0 12,5 12,5 12,5 12,5 25,0
6 6,25 3,12 3,12 3,12 6,25 3,12 6,25 6,25 12,5 12,5 12,5 12,5

16 25,0 1,56 1,56 3,12 3,12 3,12 6,25 3,12 3,12 6,25 3,12 12,5
17 0,78 0,78 0,78 3,12 0,78 0,78 12,5 12,5 0,78 0,78 3,12 6,25
18 6,25 0,78 0,39 6,25 3,12 3,12 12,5 6,25 12,5 12,5 12,5 6,25

19 0,39 0,19 0,39 0,39 0,19 0,39 0,39 0,78 0,78 1,56 1,56 1,56

20 12,5 G,19 0,39 1,56 6,25 3,12 3,12 1,5 3,12 12,5 25,0 3,12

23 0,39 0,39 0,30 1,5 0,78 0,39 3,12 1,56 1,56 6,25 6,25 3,12

26 3,12 3,12 3,12 12,5 3,12 3,12 6,25 6,25 12,5 6,25 12,5 12,5

27 3,12 1,5 1,56 0,78 3,12 3,12 3,12 6,25 0,78 6,25 3,12 6,25

36 6,25 6,25 6,25 1,56 1,56 6,25 3,12 0,78 25,0 6,25 6,25 50,0

38 0,78 3,12 6,25 12,5 0,78 3,12 6,25 3,12 6,25 0,78 3,12 6,25

6 6,25 3,12 3,12 12,5 3,12 3,12 6,25 25 6,25 12,5 25 12,5

11 6,25 3,12 6,25 6,25 6,25 6,25 3,12 12,5 6,25 12,5 25 6,25

2 0,10 0,10 0,10 0,78 0,10 0,39 3,12 3,12 0,39 3,12 3,12 12,5 :
14 0,78 1,5 0,78 6,25 0,78 3,12 12,5 12,5 3,12 6,25 6,25 S0 ~
41 3,12 1,56 1,56 1,56 3,12 1,56 3,12 12,5 3,12 3,i2 3,12 3,12

31 12,5 3,12 3,12 25 3,12 6,25 12,5 25 12,5 12,5 12,5 2,5

A 1,56 6,25 6,25 6,25 1,56 3,12 12,5 12,5 3,12 12,5 12,5 12,5
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Example F
Determination of the Lethal dose of 1-(2-(2,4~dichloro-
phenyl)-2-(3-(4-chlorophenylthioipropylzminodethyl)-1H-
imidazoie dihydrochloride (compound No. 19) in mice and
rats on administration once.

In each case, oral doses of 0, 500, 1,000 and
3,000 mg/kg of body weight were admiristered to four
groups of female and male animals.’

(Control: double-distilled water)
The following clinical signs were observed. 1

Mice: Inactivity, conyulsions

Rats: Inactivity, ruffied fur, convulsions
Mice L0100

female >1,000 mg/kg <3,000 mg/kg

male > 500 mg/kg <1,000 mg/kg

Rats

female > 500 mg/kg <1,000 mg/ky

male >1,000 mg/kg <3,000 mg/kg
Example G

Determination of the Ldgqg of 1-(2-(2,4-di-
chlorophenyl)=-2-(3-(4-chlorophenylthio)propylamino)~-
ethyl)-1H-imidazole dihydrochloride (compound No. 19) in
mice and rats by i.v. admipistration, In each case, 0
(0.9% NaClL solution), 12.5, 25.0, S0.0 and 100 mg/kg of
body weight were injected i.v..into S groups of female
and male animals.

The following clinical signs were observed

Mice: Inactivity, necrotic tail
Rats: Inac¢civity, necrotic tail, convulsions
Lbso
Mice '
female 84.1 (20.8 - 340.0) mg/kg
male 42.0 (13.9 - 127.5) mg/ky
Rats
female  56.1 (35.4 - 89.1) mg/kg
male 70.7 mg/kg
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Example H _

- Compound No. 19 was investigated for its poten-
tial to cause gene mutations in five Salmonella typhi-
murium strains TA 1535, TA 1537, TA 1538, TA 98 and TA

5 100.

The following concentrations were tested, both
with metabolic éctivator (S 9 mix) and without metabolic
activator,

I: 12, 33.3, 100.0, 333.3, 1,000 ug/plate
10 II: 3.3, 10, 33.%, 100, 333.3 pg/plave

No mutagenic activity whatever was observed,

sither wilth or without metabolic activator.
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£ataat—Llaims The claims defining the invention are as follows:
1. An. imidazole derivative of the formula
) . .
Ar-clu-N-Alk-Y(-cuz)n(-z)m-re2 (1)
c&l{2
_~ N~

I

N —

in which Ar denotes phenyt,fbibhenytyt; naphthyl or
thienyl, each of which is optionally substituted by
halogen, Lower alkyl or Lower alkoxy, Rq denotes hydrogén
or lower alkyl, ALk denotes straight-chain or branched
a(kytene having-1 to 10 banbon atoms, Y denotes oxygen,
suqur,'sulfinyL or sulfonyl, n denotes one of the numbers
0, 1 or 2, 2 denotes sulfur or sulfinyl, m denotes the
number 0 or 1- m being the numbsr 0 when Y denotes sulfur,
sulfinyl or sulfonyl, and m being the number 1 when Y
denotes oxygen, and Ry denotes cyclohexyl, or denotes
phenyl or naphthyl, each of which is optionally substi-
tuted by hydroxyl, halogen, trifluoromethyl, Lower alkyl
or Lower alkoxy, or denotes biphenylyl or pyridyl, and

its pharmaceutically acceptable acid addition salts.

2. An imidazole derivative as claimed in claim 1,

of the formula I in which Rq denotes a hydrogen atom

or the methyl radical, Ar denotes 2,4-dichlorophenyt or
4-chlorophenyl, Alk denotes straight-chain or branched
alkylene having 1 to 6 C atoms, Y denotes sulfur, sulfinyl
or sulfonyl, Z denotes sulfur or sulfinyl, and Ry denotes
cyclohexyl, phenyl, 4-methylphenyl, 4-fluorophenyl, 4=
chlorophenyl, 4-bromophenyl, 2,6~dichlorophenyl or
naphthyl. ;

3. An imidazole derjvative as claimed in clawm 1,
selec?ed from the following
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1-(2-(2,4-dichlorophenyl)=-2-(3~(4-chlorophenylthio)-
propylamino)ethyl)-1K-imidazole

Cl

c1@ TH—NH:—(CHZ)s-S@,Cl

[

N—
1-(2-(2,4-dichlorophenyl)=2-(2-(2-(4-chlorophenylthio)-
ethoxy)ethylamino)ethyl)=1H-imidazole

c1L :
- c1@-T'H-NH-'(CH2)2-0-(@52)2--3@.01-

1=-(2-(2,4-dichlorophenyl)=2=(2=(4-bromophenylthio)ethyl=
amino)ethyl)=1H-imidazole

Cl

Ccl @-TH—NH-(CHZ)z-S@-Br
[
[

1-(2-(2,4~dichlorophenyl)=2-(3-cyclohexylthiopropylamino)-
ethvl)-1H-imidazole
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cl<3§§§£%H-NH—(CH2)3~s—<i:>

If
[

1-(2-(2,4~ dichloropheny]) 2-(3-(2- naphthyl*hio)propy]am1no)e‘hy]) 1H-
1m1dazole

cl

Li | o CICH N%{ (CH') Q/Oj

Ei 1-(2~(2,4-dichloropheny1)=2-(N-methy1-3-(4-chlorobenzy1thio)propylamino)-
1 ethyl)-1H-imidazole _

! ' €1

U c1(() <

{ t

!

4, A process for thé preparation of a compourd of the formula I
according to any one of claims l to 3, which comprises reagting a compound
of the formula II

Ar~?Q
| (11)
/ N -

p-

" F
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in which Ar denotes phenyl, .b-‘lmwny’lyh naphthyl or thienyl, each of which.
Is optionally substituted by halogsn, Yower alkyl or lower alkoexy, with a
compound of the formula III

Ry(=2) (~CH,) Y-ATk-NH, | (111)

2°n .
in which R, denotes cyclohexyl o= denotes phenyl or naphthyl, each of

which is optionally substituted by hydroxy!, halogen, trifluoromethyl,
lower alkyl or lower alkoxy, or denotes biphenylyl or pyridyl, Z denotes

sulfur or sulfinyl, Y denotes oxygen, suifur, sulfinyl or sulfonyl, m

denotes the number 0 or 1, m being the number O when Y denotes sulfur,
sulfinyl or sulfonyl, and m being the number 1 when Y denotes oxygen, n
denotes one of the numbers 0, 1 or 2, Alk denotes straight-chain or
branched alkylene having 1 to 10 carbon atoms, where appropriate in the
presence of an inert diluent, reducing the resulting imino compound of the .
formula IV

Ar—C=N-Alk~Y(ﬂCH2>n(ﬁZ)meR2

N | S w

in which Ar, Alk, Y, Z, Ry, n and m have the above meantng, where
appropriate fn the presence of an tnert diluent, and, 1f desired,
converting the resulting compound of the formula I tn which Ry denotes
hydrogen, by customary alkylation methods, into a compound of the formula I
in which Ry denotes lower alkyl. _ - :

5. A process for the preparation of a °ompound of the formula I
according to any one of claims 1 to 3, which comprises reacting a compound
of the formula II ' | -

. W B
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Ar-Co
CH2
| (11)
with an aminoalkanol of the formula V
HaN<AlLk~0H (v)

reducing the imino compound which is obtained as reazction
product, of the formula VI

Ar—C=N-Alk-0OH

CH,,
I (V1)
/N\

T

—

converting the resulting hydroxyalkylamino compound of
the formula VII
Ar-CH-NH-Al1k-0OH

CH,,
'- (VID)
N

T

N——

into the corresponding halogenoalkylamino compound of the
formula VIII

Ar-CH-NH-Alk-Hal

CH (virr)

B R S
.

i

o =



- 25 -
reacting the latter with a compound of the formula IX o
| HY(-CH,) (-2) -R, | o BENG e
and, if desired, converting the resulting compound of the formula I in
which R] denctes hydrogen, by customary alkylation methods, into a
compouid of the formula I in wh1ch‘R] denotes lower aikyl, where Ar, AlR,
Y, Z, Rz, X, n and m‘in‘the above formulae V to IX have the meaning
indicated for formula I, and Hal represents halogen.
6. An antimycotic agenf which contains at least one compound of the
Cormula I as claimed in claim 1.
l 7. A process for the preparation of an antimycotﬁc agent, which
~onnrises mixing a compound of the formula I with pharmaceutically
l | acceptable vehinles and/or auxiliaries. |
l e 8. The use of a compound of the formula I for the preparation of an
|
\
|

0 antimycotic agent.

KRR 9, An imidazole derivative substantially as hereinbefore described
with reference to any one of Compounds i to 41.

}‘-f' ‘ 10, A process for the preparation of an imidazole derivative, said

process being substantially as hereinbefore described with reference to

Example la and 1%, Example 2a and 2b or Example 3.
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