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SPRUSON & FERGUSON

COMMONWEALTH OF AUSTRALIA 
PATENTS ACT 1952

DECLARATION IN SUPPORT OF A CONVENTION APPLICATION FOR A PATENT

In support of the Convention Application made for a patent for an invention 
entitled:

Antimycotic Aminoazoles I

?/We , . Klaus ,FiQDEl\l, .Petei; .SEIDEL ..................................................................... .
[full ι ame of declarant(s)]

both CL Pharma Aktiengesellschaft
care of .........St. Peter·? Strelle .25. .A-4Q21 .Linz . Austria ............................ . ... ...........

[full address of declarant(s) - not post office box]

• · do solemnly and sincerely declare as follows:-
ft * » : <
’ "I, ixam/We are authorised by CL Pharma AktiengeselIschaft, the applicant

„ for the patent to make this declaration on its behalf.

2. The basic application as defined by Section 141 of the Act was made in
.. » Federal Republic of Germany on 29 December 1986 by Lentia Gesellschaft

* . r.iit 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 Weis; 
Wankmulierhofstrasse 74, A-4020 Linz; and Himmelbergerstrasse 14, A-4020

«** ( Linz, all in Austria [respectively], are the actual inventors of the
“ ·* * invention and the facts upon which the applicant is entitled to make the

«· application are as follows:

Lentia Gesellschaft mit beschrankter Haftung, Chem. u, pharm.Erzeugnisse 
- Industriebedarf, Afabellastrasse 4, D-8000 Munchen 81, Federal 
Republic of Germany filed the basic application 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 
inventors as employees and Chemie Linz AG as employer. Lentia 
Gesellschaft mit beschrankter Haftung assign their rights including the 
priority rights accruing from the basic application the the applicant,
CL Pharma Aktiengesel1schaft. This company was separated from Chemie 
Linz AG and is' how registered as an individual company.

ji.

4. The basic application referred to in paragraph 2 of this Declaration was 
the first application made ip a Convention country in respect of the 
invention the subject of the application.
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TO: ,THE COMMISSIONER OF PATENTS 
AUSTRALIA

<3TA:295U

thi s day of Martfh
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(57) Claim

1. An imidazole derivative of the formula

f1 -

Ar-CH-N-Al}’-Y(-CH2)n(-Z)m-R2 (χ)

CH9
I2

------

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

halogen, lower alkyl or lower alkoxy, RX denotes hydrogen 
or lower alkyl, Aik 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



(11) AU-B-83095/87 
(10) 593969

0, 1 or 2, I denotes sulfur or sulfinyl, m denotes the 

number 0 or 1, m being the number 0 when v denotes sulfur 

sulfinyl or sulfonyl, and m being the number 1 when Y 

denotes oxygen, and R2 denotes cyclo.hexyl, 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.
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ί Abstract of the disclosure
| Naw imidazole derivatives of the general formula

f1 '

Ar-CH-N-Alk-Y(-CH2)n(-Z)m-R2 

CH.
I2
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in which Ar denotes phenyl, biphenylyl, naphthyl or 
thienyl, each of w h i c h is optionally substituted by 

halogen, lower alkyl or lower alkoxy, R-, denotes hydrogen 
or lower alkyl, Aik denotes straight-chain or branched 

alkylene having Ito 10 carbon atoms, Y denoted oxygen, 

sulfur, sulfinyl or sulfonyl# n denotes one of the 
numbers 0, 1 or 2, Z denotes sulfur or sulfinyl, 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 R£ denotes cyclohexyl/ 
phenyl or naphthyl, each of which is optionally substi­
tuted by hydroxyl, halogen, trifluoromethyI, lower alkyl 

or lower alkoxy, or denotes biphenyIyI or pyridyl, and 
processes for their preparation. The imidazole deriva­

tives have excellent antimycotic properties for use in 

human and veterinary medicine.

I

»

I«



The invention relates to new imidazolederiva- 

tives, processes for the preparation thereof, and anti- 

myeotics containing them, and processes for the prepara- 

t ion thereof .
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EP-A-183,147 describes 0-suts t i tu ted aminopfyen- 
ethylazole derivatives which are used as fungicides for 

agriculture and horticulture. However, the principle of 
constructing 2-thioalkylaminoethylimidazoles is ncit pub­
lished. It is disclosed in H. Blichel: Fungicide Chemis­
try: Advances and Practical Applications, Am · Chem.Soc . 

Washington 1986, pages 11 - 23 und G. Ja'ger, Pesticide 
Chemistry: Human Welfare and the Environment, Vo1,. 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 found, surprisingly, 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

I1
Ar-CH-N-Alk-Y(-CH2)h(-Z)m-R2 (I)

CH,

I2
N t

UM || II
u » Π —— I

« ft ·
* ·’ in which Ar denotes phenyl, biphenylyl, naphthyl or

thienyl, each of which is optionally substituted by 
halogen, lower alkyl or lower alkoxy, R-j denotes hydrogen

25 or lower alkyl, Aik 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 sulfinyl, m 
denotes the number 0 or 1, m being the number 0 when Y

30 denotes sulfur, sulfinyl or sulfonyl, and m being the
number 1 when Y denotes oxygen, and Rj denotes cyclohexyl,
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or denotes phenyl or naphthyl, each of which is optionally 

substituted by hydroxyl, halogen, trifluoromethyl, lower 

alkyl or lower alkoxy, or denotes biphenylyl or pyridyl, 

and to their pharmaceutically acceptable acid addition 
salts.

It has further been found that the substances 

according to the invention obtained by reacting com- 

poundsofthe general formula II

Ar-COl
I

CH,

(II)
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10 in which Ar has the above meaning, with compounds of the 
general formula III ‘

R2(-Z)m(-CH2)n-Y-AI k-NH2 (III)

15

in which R2, Z, m, η, Y and Aik 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=N-Alk-Y(-CH2)n(-Z)fn-R2

CH,,

(IV)

20

in which Ar, Aik, Y, Z, R2, n and m have the above mean­
ing/ where appropriate in the presence of an inert dilu­
ent, and/ if desired, converting the resulting compounds 
of the formula I in which R-j denotes hydrogen, by cus­
tomary alkylation methods, into compounds of the formula 
I in which R-| denotes lower alkyl.

The reaction of* the compounds II and IIJ is

ί
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carried out, for example, by heating the reaction mixture 

in an organic diluent. If compounds- III are used in the 
form of their salts, it is necessary to add one equiva­

lent of a base such as trialkylamine, sodium alcoholate
5 or alkali metal hydroxide.

Diluents which are used are aliphatic or aromatic 
hydrocarbons, which maybe chlorinated, such as petroleum 

fractions, perchloroethylene, benzene, toluene, chloro­
benzene, xylene, ethers such as dibutyl ether or dioxane,

10 alcohols such as butanol, pentanol or ethylene glycol, 
amides such as dimethyIformamide, 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
15 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 then carried out by

20 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°C and

25 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 R -|. For example, 
to introduce the methyl radical it is possible to, add

30 aqueous formaldehyde solution to a compound of the
formula I in which 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

35 ftct 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

*
f I i
Ϊ
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formula V

H2N-Alk-0H (V),

reducing the imino compound which is obtained as 

reaction product of the general formula VI

Ar-C=N-Alk-OH

(VI)

*»t«« ί*«4«
I ft iff ft t r < ft
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converting the resulting hy o'roxya I k y I am i no compound of 
the general formula VII

Af-CH-NH-Alk-OH

CH, (VII)

into the corresponding halogenoalkylamino compound of the 
10 general formula VIII

Ar-CH-NH-Alk-Hal

(VIII)

I*

reacting the tatter with β compound of the general 
/ formula IX

, I

v<
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and,, if desired, converting the resulting compounds of 
the formula I in which R-j denotes hydrogen, by customary 

alkylation methods, into compounds of the formula I in

5 which R-| denotes lower alkyl, where Ar, AU Y „ Z, Rj, 

n and m in the above formulae V to IX have the meaning 
indicated for formulal,and Hal represents halogen.

The reaction of a compound of the general formula 
II with an amino alcohol of the general formuLa V is

10 carried out in an organic diluent at a temperature 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,
15 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 th9 abovementioned 
diluents. The imirio compound VI obtained after removal

20 of the diluent is dissolved or suspended in an organic 
diluent, and the solution or suspension is cooled. The 

diluents which are used are, in particular, alcohols, 
preferably methanol, or ethers such as diethyl ether or 

tetrahydrofuran. The reduction is carried out by addi-
25 tinn of e 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 
tp +20°C. The hyoroxyalkylamino compound VII which is

30 obtained after the customary working up is dissolved in 
an organic diluent, preferably in a chlorinated aliphatic 
hydrocarbon, for example chloroform, and the solution is 
cooled. The hydroxyl compound VII is converted into the 
corresponding halogen compound VIII by addition of a

35 halogenating agent, for example phosphorus tribromide,· 
the reaction joeing carried out at a temperature of about

- ft*i
ίf
r
I»
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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 out in alcoholic, for example methanolic, solu-
5 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.

R -, in the formulae I to IX denotes a hydrogen 

10 atom or an alkyl radical having 1 to 4 C atoms, preferably
a hydrogen atom or the methyl radical. A r denotes phenyl, 

biphenylyl, naphthyl or thienyl, each of which is option­
ally substituted by halogen, lower alkyl or lower alkoxy, 

preferably 2,4-dich I orophenyI.
15 Aik 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, v-propyl, 

butyl, s-butyl, t-butyl radicals, and straight-chain or 
branched pentyl, hexyl, heptyl and octyl radicals.

20 Y denotes sulfur, sulfinyl or sulfonyl, particu­
larly preferably sulfur, as well as oxygen when m is 

equal to 1. Z can denote sulfur or sulfinyl- R2 
denotes a cyclohexyl radical, phenyl or naphthyl radicals, 

either of which may be substituted orice or several times
25 by halogen atoms, hydroxyl groups, alkyl or alkoxy radi­

cals having 1-4 C atoms, or trίfluoromethyl, or denotes 
biphenylyl or pyridyl, preferably 4-ch I orophenyI, 4- 

bromophenyI, cyclohexyl or naphthyl.
The compounds according to the invention and

30 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 of the minimum inhibitory 
concentration (MIC) for yeasts, molds and dermatophytes.

35 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, lotions, gels,

l
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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,
5 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 like.

The pharmaceutical agents containing the active 

10 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, s t ab i I i ze r s , emu I s i f i r s , 

salts for adjusting the osmotic pressure, and buffers.
15 The agents can also contain other therapeutically active 

materials besides the compounds according to the inven­
tion.

The agents containing the compounds according to 
the invention are normally composed of a pharmaceutically

20 tolerated non-toxic vehicle in conjunction with one or
more compounds according to the invention in an effective 

amount which results in alleviation or prevention of the 
specific conditions to be treated. Since the active 

compounds according to the invention exhibit an anti-
25 mycotic action over a wide concentration range, the

effective amount may vary. For example, the amount for 
topicaL formulations may be approximately 0.1 to 10% of 
the total pharmaceutical formulation/ whereas in other 
formulations the amount may be approximately 5 to about

3(3 95% or more. It is preferable, to facilitate administra­
tion, to formulate the pharmaceutical agents according 
to the invention a# dosage unit.

The compounds and agents according to the inven­
tion san be administered for pharmaceutical use in humans

35 and animals in a conventional manner, for example:
topically, orally, parenteralty or in a similar manner.
The exact schedule for the pharmaceutical administration
of the compounds and agents according to the invention

ft.
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necessarily depends on the requirements of the individual 

case, the nature of the treatment, which, for example, 

may be preventive or curative, and the nature of the 

organisms involved.
5 For systemic, for example oral or parenteral,

administration, it is generally appropriate 'io administer 
the active compound in amounts of about 1 - 120 mg/kg of 

body weight per day, preferably 5 - 100 mg/kg of body 
weight per day, it also being possible to distribute

10 these amounts over several doses (for example 3 per day) 
in order to achieve good results. However, for localized 

administration correspondingly less active compound is 

necessary.
Example 1 (Compound No. 23):

15 a) Preparation of the intermediate

1- (2-(2,4-DichlorOphenyl)-2-(3-(4-bromopbenylthio)propyl- 
imino )ethy I)-1H-imidazoIe

14.8 g (0.058 mole) of 2,4-dichIorophenacyI- 
imidazole, 16.8 g (0.059 mole) of 4-bromophenyIthio-

20 propylamine 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 

reliction solution is then washed with water.- the org.
25 phase is dried with sodium sulfate and/· after thei solvent 

has been evaporated off, 27.9 g of 1-(2-(2,4-dichloro- 
phenyl )-2-(3-(4-bromophenyIth lopropyI imino)ethyl)-1H- 

imidazole are obtained as a viscous oil (yield: 98X)« 
b) Preparation of the final product

30 1-(2- (2,4-D i chlorop he ny I) - 2-( 3--( 4-bromopheny I th io propyl-
amino) ethyl )-1 H-imidazole

27.9 g (0.057 mole) of 1-(2-{2,4-d|ehlorophenyl)-
2- (3-(4-bromophenyIth ioJpropyIimino)ethy1)-1R-imidazole 
are dissolved in 150 ml of methanol, the solution is

35 cooled tc> -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

ϊ
1 t

I
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evaporated to dryness and the pH is adjusted to 1 with 

half-concentrated hydrochloric acid. Subsequently the 

reaction solution is adjusted to a pH of about 12 with 

408 strength sodium hydroxide solution and is extracted
5 several times with dichIoromethane. After the combined 

extracts have been washed with water and dried, and the 
solvent has been removed in vacuo there is obtained an 

oil from which, by treatment with acetone and nitric 
acid, 10.6 g of pure dinitrate of 1 -(2-(2,4-dichloro-

10 phenyl)-2-(3-(4-bromopheny Ithi o)propylamino)eth'/I)-1H- 
iiiiidazole of melting point 162 - 179 °C are obtained 

(yield: 328).
Example 2 (Compound No. 20): 

a) Preparation of the intermediate

15 (2-(2,4-Dichlorophen/1)-2-(3-hydroxypropyl imino)ethy 1)-

1H-imidazole
153.2 g (0.60 mole) oY'N-(2,4-dichlorophenacyl)- 

1 imidazole and 53.Og (0,705 mole) of 3-amino-1-propanol
are suspended or dissolved in 400 ml of toluene, and the

20 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)-

1 25 2-(3-hydroxypropylimino)ethyl)-1H-imidazole are obtained
‘ as a highly viscous oil. (Yield: 95.68).

1-(2-(2,4-D i chlorophenyl )-2 -(3-hydroxy propyl, ami no) ethyl)- 
1H-imidazole

179.0 g (0.5737 mole) of 1-(2-(2,4-dichloro-
30 phenyI )-2-(3-hydroXypropyI imino)ethyI)-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 the borohydride has

35 been added, the reaction 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 
hydro/'hlor ic acid. Subsequently, the reaction solution
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is adjusted tq a pH of about 12 with 40% strength sodium 

hydroxide solution, and is extracted several times with 

d i c h L o rome t ham? = After the combined organic extracts 

have been washed with water and dried, and the solvent
5 has been removed in vacuo, 169 g of crude product are 

obtained as an oil. Recrys tai I izat ion 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°C. (Yield: 51%).

10 1(2-(2,4-Dichloropheny1)-2- (3-bromopropyI am i no)ethyI)■ * I
1H - i m i d a 2: 01 e

12.6 g (0.04 mole) of 1-(2-(2,4-dichlorophenyl )-- 
2-(3-hydroxypropylamino)ethyl )-1H-imidazole are dissolved 

in 30 ml of chloroform? and the solution is cooled to
15 -5°c. While stirring, 10.83 g of phosphorus tribromide,

dissolved in 20 ml of CHCI3, are slowly added dropwise 

in such a way that the temperature does not rise above 
0°C. After the dropwise addition, 100 ml of petroleum 

ether are added to the reaction mixture, resulting in

20 20.5 g of crystalline 1-(2’(2>4i-‘dic,'hlorophenyl )-2-(3-
bromopropylaminojethyl) ΊΗ-imidazole as the dihydrobrom­
ide of melting point 140 - 15G°C, and this it immed­

iately reacted further, for reasons of stability.
(Yield: 95X).

25 b) Preparation of the final product
1-(2-(2,4-d ichlorophenyl)“2"(3^(.4*chtorophenyl thio)« 
propyl am ino) ethyl JMHMm Maxole

5.4 g (0*01 mole) of freshly prepared i«(2»U,4* 
di ch I oropheny I )-2-(3-bromopropy lam ino) ethyl)-1H-imidazole

30 dihydrobromide and 1.45 g (0.01 mole) of 4*chIorothio- 

phenol are dissolved in 50 ml of methanol, and 6 ml of a

30X strength solution of sodium methylate are added, fhe fi
reaction mixture is heated to reflux for 2 hours and then ,.!

stirred at room temperature for a further 14 hours» Sub-
35 sequenfely the methanol is evaporated gff in. vaeuo, the

residue is taken up in dichlofoothan^i, awd the bfganie
phase is shaken with 5X strength sodium Hydroxide solution

and washed with water, After drying and PMA-dU of the

* ‘ Vi
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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- 

pheaylthio)propylamino)ethyl)-1H-imidazole as the d i -
5 nitrate. Recrystal(,izsfcion from alcohol results in

2.2 g of colorless crystals of melting point 168 - 177°C. 

(Yield: 41%).

Example 3 (Compound No. 36):
Preparation of the N-alkyl compounds

10 1-(2-(2,4-Dichlorophenyl)-2-(N-mothyl-3-(4-chlorobenzyl- 
thio)propylamino)ethyl )-1H-imidazole

8.18 g (0.018 mole) of 1-(2-(2,4-dichlorophenyl)- 

2-(3-(4-chloroben?ylth’o)propylamino)ethyl)-1H-imidazole 
are dissolved in 100 ml of methanol, 34.3 g of 35%

15 strength aqueous formaldehyde solution a?e added, and the 

mixture is boiled for 2 hours. The reaction solution 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

20 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 dicfiloromethane. The combined 

extracts are washed wit·;, water and ti bn the solvent is
25 evaporated off in vacuo, resulting in an oil. The crude 

product is chromatographed on silica gel (mobile phase: 
ethyl acetatif/methanol = 10 : 1). An 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-

3Q chtorobenzylthio)propylamino)ethyl )-1H-imidazolf» as the 
dihydrochloride of melting point 170 - 180°C.

(Yield: 21%).

The following compounds were obtained by one of 
the indicated processes:

4
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Table I

No. Ar R1 Aik y

1 4.-ch loropheny! H -(ch2t2- s

2 2,4-di chlorophenyl H *tCH2)2’ s
3 2z4-di ch loropheny! H -<ch2)2- s
4 2,4_di chlorophenyl H -(ch2i2- s
5 2.4-di chlorophenyl H -(ch2)2- s
6 2,4-di chlorophenyl H -(CH2)2- s
7 2z4-di ch loropheny-l H -(ch2)2- s

8 2z4-di chlorophenyl H -CCH2)2~ s
9 2,4-di chlorophenyl H -<ch2)2- s

10 2z-$-dichloropheny I H -<ch2i2- s

11 4-bro«ophenyI Ή -(CH2)3- s

12 4-methylphenyI H -<CH2>3- s
13 4“«ethoxyphenyI H -(CH2)3- s
14 4-bipnenylyI H -(CH2)2- s
15 2,4-dichloropheny1 H -cch2i3- s
16 2z4-di chloropheny L H -iCH213^ s
17 2,4-dichlorophenyI H -(CH2)3~ s

x.2.. -«a *

n z R2 Salt Melting point 
°C

• 4-chloropheny.l 2HCL-
h2o

124-127

- - eye lohe.xy L 2HNO3 149-160
- 4-chIo rophenyI 2HCI 206-212
- - 4-bromophenyl 2HNO3 183-186
- 4—methoxyphenyl 2HN03 163-174
- — 2-naphthyl 2HN03 188-195
1 “ ph e ny L 2H2C2°4-

η?ο

156

1 .- phenyl - viscous oil
1 4-chloropheny L 2HNO3 157-161
1 — 3-t ri-f Luoromethyl- 

phenyl
— viscous oil

- -. 4-chlorophenyI - vi scous oil

- - 4-chlorophenyI viscous oil
- - 4-chloropheny1 - viscous oil
- - 4 - c h I o r o p h e ny I 2HCI 190-197
- cyclohexyl 2HN03 170-174
- - phenyl 2HCI.H20 resin
- - 4-methyIpheny I 2HN03 196-200

yA\



No. A r R1 A Ik Y n

18 2,4-di chlorophenyl H -cch2)3~ S -

19 2,4-di chlorophenyl H -(ch2)3- S -

20 2,4-dichlorophenyl H -(CH?)3~ s -

21 2,4-di chlorophenyl -H -CCH2)3~ so -

22 2,4-dichLorophenyL H -(ch2)3- son
23 2,4-di chlorophenyl -(ch2Y S -
24 2,4—di chlorophenyL H -tCH2>3- S -
25 2,4-dichlorophenyl H -cch2)3- .S
2y 2,4-dj ch1orophenyI H -(CH.2)3- s -

27 2.4-dichlorophenyl H _iCH233~ s -

28 2,4-dic hIo rop h en yI -H -cch2).3- s -

29 2,4-di chlorophenyl H -cch2)3- s -

30 2,4-di thlorophenyI H -uh2>3- s -

31 2-thien/l H -CCH.p3- s -
32 1-naphthyl H -(CH2)3~ -

33 1-naphthyl ch3 -<CK2>3* s -

34 2,4-dichlorophenyl H -CCH2)3~ s 1
35 2,4-dichlorophenyL H -(CH2>3- s 1
36 2,4-dichlorophenyl ch3 -(.CH2')3- s 1

37 2,,4-di ch loropheny I H 2-butyIene s -

Salt Melting point 
°C" ‘

4-f luorophenyI 2HN03 160-165

4~chlorophenyI 2HCL 193-200

4-c h LorophenyI 2HN03 168-177

4-ch Loropheny! - viscous oil
4-chlorophenyl - viscous oil
4-b romophenyI 2HN03 162-179
4—bromophenyI 2HCI 178-187
4-phenolyI 2HCI 202-216
2,6-dichlorophenyl 2HN03 180-190
2-naphthyl1 2HN0-3 196
2-pyri dy I - viscous oil
2-pyridyl 2HN03 178-179

4-pyridyl 3HCI.
2.5H20

deliquescent
resin

4—chlorophenyL - viscous oil
4-f luorophenyI HC L 153-156

4-fluo rophenyI 2HCL 175-190
phenyl 2HN03 128-137
4—chlorophenyl 2HNO3 108-133
4-chlorophenyI 2HCI 170-180
4-chlorophenyl 2ΗΝ0τ 143-147
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No. Ar R1 Aik Y

38 2,4-di chlorophenyI H -<ch2)5- s
39 2,4-di chlorophenyl H -cch2>2- 0
40 2,4-di chlorophenyl H . -i£H2)2- 0
41 1-naphthyl H ~(ck2)?- s

z R2 Salt Melting poi nt 
or

- 4~chlorophenyl 2HN03
Lz

156-161
s 4 - c h I o r op h e my I 2HN03 81- 35
so 4-chlorophenyI - resin

— 4-chlorophenyl HC1 172-1 76

I
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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
5 granulated with 1 ml 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-

10 line cellulose (AviceI PH 102 ) , 30 mg of Na carboxymethyI 
starch and 2 mg of magnesium stearate. The resulting 

mixture was compressed to 10 tablets.
Example B

1% strength solution for topical treatment
15 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

1% ointment for topical treatment

20 66 g of liquid petrolatum were melted on a water-
bath with 3.5 g of Alfol 16 (cetyl alcohol).and 0.1 g of 

cholesterol, and a solution of 1 g of compound No. 19 in 
29.4 g of purified water was added. While cooling slowly, 

this mixture was homogenized to produce 100 g of ointment.
25 Example D

1% 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

30 propyl p-hydroxybenzoate were dissolved and made up to 
30Q ml with water for injection, and the solution was 

filtered through a membrane filter of pore size 0.2 pm 
to sterilize and remove particles and then dispensed into 

10 ml ampoules under aseptic conditions.
35 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.

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

Trichophyton mentagrophytes (T r i. m e.)
5 Trichophyton rub rum (Tri.ru.)

Trichophyton verrucosum (T r i.ve .)
Microsporum canis (M i. c a n.)
Epidermophyton floccosum (Ep . f I o.)
Microsporum gypseum (M i. gyp.)

10 Candida albicans ( C . a I b . )
Candida tropicalis (C . t r o p.)
Aspergillus fumigatus (Asp.fu.)
Mucor mucedo plus (Mu.mu +)

Mucor mucedo minus (Mu . mu-)
15 Absidia ramosa (A b s . ra .)

The minimum inhibitory concentration (MIC) was
determined in serial dilution tests in test tubes. The 

volume of the liquid nutrient medium in each test tube 
w a s 4.5 m I .,

-1

J

I
t

€ € « *·
5 t »tt €

t t «» 8 t

20 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 pg/ml). 
0.5 ml of each of these di Iution steps was added to the 

liquid nutrient medium. Thus, a constant concentration
25 of solvent in all the nutrient media was ensured, irrespec­

tive of the active compound concentration.

A comparison solution which contained only the 
solvent in appropriate concentration was included when 
carrying out each of the tests.

30 The individual strains were maintained on Sabour-
aud/beerwort agar slants and, before they were used in a 
test, they underwent a passage on a modified Sabouraud 
liquid nutrient medium. The strains were then harvested, 
washed ano converted into a suspension of McFaerland 3

35 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 μΐ/test tube (inoculated densities: yeasts fcfrout

Tri.ru
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The pH of the liquid nutrient medium was 6.0. After 

inoculation had taken place the fungi were incubated at 

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

5 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-dichloro-
phenyl )-2- (2,4-di chlorophenyl me thoxy )ethyl)-1H- imidazole

as nitrate (compound A).

10 TABLE 1:i mi C V 3 lues < yg /ml)

• Compound Tri. Tri. Tri. Mi. Ep. Mi. l. C. Asp . Mu. Mu. Abs

No. me. ru. ve,. can f lo gyp alb, tro|3 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

15 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,?3 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

20 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 0,19 0,39 1,56 6,25 3,12 3,12 1,56 3,12 12,5 25,0 3,12
23 0,39 0,39 0,30 1,56 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 1,56 1,56 0,78 3,12 3,12 3,12 6,25 0,78 6,25 3,12 6,25

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 I12,5 25 1 2,5
11 6,25 3,12 6,25 6,25 6,25 6,25 3,12 12,5 6,25 12,5 25 6,25

24 0,10 0,10 0,10 0,78 0,10 0,39 3,12 3,12 0,39 3,12 3,12 12,5
30 14 0,78 1,56 0,78 6,25 0,78 3,12 12,5 12,5 3,12 6,25 6,25 50

41 3,12 1,56 1,56 1,56 3,12 1,56 3,12 12,5 3,12 3,12 3,12 3,12
31 12,5 3,12 3,12 25 3,12 6,25 12,5 25 12,5 Jl2,5 1.2,5 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-chlorophenylthio)propyl2mirio)ethyl)-1H- 
imidazole dihydrochI oride (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 administered to four 
groups of female and male animals/'

10 (Control: double-distilled water)
The following cl inical signs were observed.
Mice: Inactivity, convulsions
Rats: Inactivity, ruffled fur, convuls ions

ε te
ft ?
: t r f

Mice LD100
15 female >1,000 mg/kg <3,000 mg/kg

r e f..
r r

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

r e ί Rats
e t '

e t ■ female > 500 mg/kg <1,000 mg/kg
ε 1* . ■/

C ..... male >1,000 mg/kg <3,000 mg/kg
20 Example 6

Determination of the LP50 <>f 1-(2-(2,4-di-

ί

chlorophenyl)-2-(3-(4-chlorophenylth io)propylamino)- 
ethyl )-1H-imidazole dihydrochloride (compound No. 19) in 
mice and rats by i.v. administration.. In each case, 0

t 25 (0.9% NaCl solution), 12.5, 25.0, 50.0 and 100 mg/kg of
1 ' body weight were injected i.v. into 5 groups of female
,'ί11 and mal e ani ma Is .

» t I

» The following clinical signs were observed
Inactivity, necrotic tail 
Inactivity, necrotic tail, convulsions 

L050

84.1 (20.8 - 340.0) mg/kg 
42.0 (13.9 - 127.5) mg/kg

Nice: 
30 Rats:

Mice 
female 
male 

35 Rats
female 56.1 (35.4 - 89.1) mg/kg
male 70.7 mg/kg

ί
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Example Η
Compound No. 19 was; investigated for i t ff 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 activator (S 9 mix) and without metabolic 
activator.
I: 10z 33.3, 100.0, 333.3, 1,000' yg/plate

10 Π: 3.3, 10, 33.3, 100, 333.3 yg/pla^e

No mutagenic activity whatever was observed, 

either with or without metabolic activator.

i
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invention are as follows:
1. An imidazole derivative of the formula

(I)

« «#t ·« «
♦ * * # 

« «« I

*

♦♦
» ♦ tt t

* tt tt t«
I ♦ 11» V s♦ t

«t * f
« '
t r

r

in which Ar denotes pheny I, biphenyIyI, naphthyl or 
thienyl, each of which is optionally substituted by 

halogen, lower alkyl or lower alkoxy, Ri denotes hydrogen 
or lower alkyl, Aik 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 sulfinyl, 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 Rj 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 R-| denotes a hydrogen atom

or the methyl radical, Ar denotes 2,4-dichlorophenyl or 

4-chlorophenyl, Aik denotes straight-chain or branched 

alkylene having 1 to 6 C atoms, Y denotes sulfur, sulfinyl 
or sulfonyl, z denotes sulfur or sulfinyl, and Rg denotes 

cyclohexyl, phenyl, 4-methylphenyl, 4-fluorophenyI, 4- 
chlorophenyl, 4-bromophenyI, 2,6-dichlorophenyl or 

naphthyl. ·
3. An imidazole derivative as claimed in claim 1, 

selected from the following

ί

J
I
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1-(2-(2,4-dichlorophenyl)-2-(3-(4-chtoropbeny I tbio)- 

propylamirvo)ethyl )-1H-imidazole

9« · ί* t ♦ *

1-(2-(2,4-dicbLorophenyl)-2-(2-(2-(4-cbLorppfienyl.tbio)- 
ethoxy)ethylamino)ethyl i-MH-imidatole

Μ»»• t-» ft < ft
tt « t ♦. r t
€ t

i (■ ■f t< 4

__ <-Cl __
Cl-^O^-CH-NH-i CH2) 2-O-( CHg) 2"SXQ\C1

CH,

1-(2-(2,4-dichIorophenyI)-2-(2-(4-bromopheny11hio)e 

amino)ethy I)-1H-imidazole
E

ft

♦

r Cl

« « ft ft * ftit ft
♦ * 
ft

ft* «ft «

C1^Q^-CH-NH-(CH2)2-S^Q^-Br

CH,

ft

1-(2-(2,4-dicbloropheny1)-2-(3-cyclohexyltbiopropylamino)- 
eihyl)-1H-imidazole

*

'4

j'
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N-
I
I 1-(2-(2,4-dichlorophenyl)-2-< 3-< 2-naphthy1thio)propylamino)eihyl)-1H- 

Imldazole

1-(2-(2,4-dl chlorophenyl )-2-( N-me thy 1-3-(4-ch lorobenzyl thio)propylami no)- 
ethyl)-1 H-1m1dazole

4. A process for thfe preparation of a compOUfid of the formula I 
according to any one of claims 1 to 3, which comprises raaetihg a compound 
of the formula II

Ar-CO

CH2

II
N

(II)

u .. .. . .
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In which Ar denotes phenyl, blphenyiyh naphthyl or thienyl, each of which 
is optionally substituted by hcUogw>, lower alkyl or lower alkoxy, with a 
compound of the formula III

R2(-Z)m(-CH21^Y-A1MH2 (IIP
In which R2 denotes cyclohexyl, cr denotes phenyl or naphthyl, each of 
which is optionally substituted by hydroxyl, halogen, trifluoromethy 1, 
lower alkyl or lower alkoxy, or denotes biphenylyl or pyridyl, Z denotes 
sulfur or sulfinyl, Y denotes oxygen, sulfur, sulfinyl or sulfonyl, 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, n 
denotes one of the numbers 0, 1 or 2, Aik 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(-CH2)n(-Z)rR2
ch2

(IV)

in which Ar, Aik, Y, Z, R2, n and m have the above meaning, where 
appropriate in the presence of an inert diluent, and, if desired, 
converting the resulting compound of the formula I in which R| denotes 
hydrogen, by customary alkylation methods, into a compound of the formula I 
in which denotes lower aikyl,

5, A process for the preparation of a compound of the formula I 
according to any one of claims 1 to 3, which comprises reacting a compound 
of the formula II

I!

ii
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CH,

(II)

^Ν·

with an arninoal kanol of the formula V

HpN-A L k-OH (V)

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

Ar-C=N-Alk-OH

CH,
(VI)

a „

N

converting the resulting hydroxyalkylamino compound of 
the formula VII

Ar-CH-NH-Alk-OH

CH,
(V11)

N

into the corresponding halogenoalkylamino compound of the 
formula VIII

Ar-CH-NH-Alk-Hal

CH, ( V 111)

,-- N—,,

N

1
r

ι
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reacting the latter with a compound of the formula IX

HY(-CH9) (-Z) -R, (IX)
and, 1f desired, converting the resulting compound of the formula I 1n 
which R^ denotes hydrogen, by customary alkylation methods. Into a 
compoutid of the formula I In which denotes lower alkyl’, where Ar, Aik,
Y, Z, R2, 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 agent which contains at least one compound of the 
Ormula I as claimed in claim 1.

7. A process for the preparation of an antimycotic agent, which 
"ormrises mixing a compound of the formula I with pharmaceutical ly 
acceptable vehicles and/or auxiliaries,

8. The use of a compound of the formula I for the preparation of an 
antimycotic agent.

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

10. A process for the preparation of an imidazole derivative, said 
process being substantially as hereinbefore described with reference to 
Example la and Vfc», Example 2a and 2b or Example 3.
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