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Field of the I'nvention: This invention relates to novel inidazole
derivatives and their acid addition salt's, and nore specifically to

i mi dazol e- derivatives and their acid addltlon sal ts which have t)
antibacterial activities 10  against bactetipa, fungi,_yeasts enic
pl ant fungi and the |ike and are hence usabl & &s nmedi ci nes, agri- cultural
chemi cals, antiseptics and so on. Discussion of the Background: There have

al ready been k”OW%f%ﬂﬁ“dﬁﬂﬂhéﬁIﬁGENTidﬁdazo'e derivatives having
antibacterial activirtres

IMIDAZOLE DERIVATIVES

BACKGROUND OF THE INVENTION

5 Field of the Iﬁvention:

This invention relates to novel imidazole
derivatives and their acid addition salts, and more
specifically to imidazole derivatives and their acid
‘addition salts which have antibacterial activities

10 against bacteria, fungi, yeasts, pathogenic plant fungi
and the like and are hence usable as medicines, agri-
culturdl chemicals, antiseptics énd-so on.

Discussion of the Background:

There have already been known a variety of

15 imidazdle derivatives having antibacterial activities
against fungi and the like, but their eﬁfects are still
insufficient. There is thus a strong demand for the
development of compounds having still better
antibacterial activities.

20

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention
is to provide imidazole derivatives having antibacte-
rial activities better than conventionally-known

25 imidazole derivatives.



agai nst fungi and the like, but their effects are still insufficient. There

I's thus a strong demand for the devel opnent of conpounds having stil
better antibacterial activities. 20 SUMVARY OF THE | NVENTI ON Accordingly,
an object of the present invention is to provide imdazole derivatives
havi ng anti bacte- rial activities better thag conventi onal | y- known 25

i m dazol e derivati ves. - 2- - T e

The present inventors have synthesized various
imidazole derivatives and investigated their anti-
bacterial activities. As a result, it has been found
that imidazole derivatives represented by the following

5 genefal formula (I) have excellent antibacterial
activities against bacteria, fungi, yeasts, pathogenic
piant fungi and the like, leading to completion of this
invention.

Namely, the present invention provides an

10 imidazole derivative represented by the following

general formula (I:

=

n=/ \c = cr

wherein Rl means a hydrogen or halogen atom or a lower

3Ry (1)
15

~alkyl group, R2 denotes a hydrogen atom or an alkyl,

alkenyl, haloalkyl or substifuted or unsubstituted

benzyl group, R3 stands for a hydrogen or halogen atom,
20 and R4 is a substituted or unsubstituted benzylthio

group, a phenylthio, alkylthio, alkenylthio, furfuryl-

thio, alkoxy or phenoxy group or a halogen atom; or an

acid addition salt thereof.

The compounds (I) of this invention, which are

25 obtained in the below-described manner, have excellent

antibacterial activities against bacteria, fungi,



The present inventors have synthesized various i mdazol e derivatives and

I nvestigated their anti- bacterial activities. As a result, it has been
found that im dazole derivatives represented by the followi ng 5 gener al
formula (1) have excellent antibacterial activities against bacteria,

fungi, yeasts, pathogenic. plant fungi and the Jike, leading to conpletion
.of this invention. Nanely, the present invention provides an 10 I m dazol e
derivative represented by the follow ng general formula (l1): [err] wherein

[err] means a hydr QL O, GA NS Ri OB Pind FONEL AEVENS  PHRe &gdgpetes a
hydr ogen at om or an aIk
hence useful as medicines, agricultural chemicals,
antiseptics and so on.
A more complete appfeciation of the invention
5 and many of the attendant advantages thereof will be

readily obtained as the same becomes better understood

by reference to the following detailed description.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

10 The compound (I) of this invention may be
prepared, for example, in accordance with the following
reaction scheme, namely, by reactiné a phenol deriva-
tive (II) with an N,N'-thionyldiimidazole (III) or
reacting the phenoi derivative (II) with l-imidazolyl-

15 sulfinyl chloride (IV) in the presence of a base, e.g.,
triethylamine to obtain an imidazole derivative (Ia},
and if desired, reacfing the imidazole derivative (Ia)
further with an alkylating, alkenylating, haloalkylat-
ing or substituted or unsubstituted benzylating agent

20 (V) to form another imidazole derivative (Ib).

25



al kenyl ; hal oal kyl or substituted or unsubstituted benzyl group, R3 stands
for a hydrogen or hal ogen atom 20 and [err] is a substituted or
unsubstituted benzylthio group, a phenylthio, alkylthio, alkenylthio,
~furfuryl- thio, al koxy or -phenoxy group or a hal ogen atom or an acid
~addition salt thereof. The conpounds (1) of this invention, which are 25

" obtained in the bel owdescribed manner, hav& &xCell ent antibacterial

activities against bacteria, fungi, -3- yeasts, pathogenic plant fungi
and the like and are
| R

0 .
1 i -
C - CHR,R, + (I N =35 -
' N=/ g

OH

r=\
(1I) (I1I) [, AN

374
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@ >
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I r=\

C - CHR.R, + N -
\34 N=

s - cl J
H 0 (1a)
(11) (1IV)
| Y
10 (Ia) + R'ZX — N=/ C = CR.R

(v) . (Ib)

wherein R,, Ry, R; and R, have the ‘same meaning as

15 defined above, R, denotes an alkyl, alkenyl, haloalkyl
or substituted or'unéubstituted benzyl group, and X
means a halogen atom, bénzenesulfonyloxy group,
p-toluenesulfonyloxy group, methanesulfonyloxy group,
trichloromethanesulfonyloxy group or the like.

20 Phenol compounds (II), which are starting
materials in the present invention, are either known
compounds or'those readily available in accordance with
known processes. For e#ample, they can each be prepar-
ed by any one of the following processes.

25 (1) In formula (II), R,: a substituted or unsubstituted

benzylthio group or a phenylthio, alkylthio, alkenyl-



heflice useful as nedicines, agricultural chenicals, antiseptics and so on.
nor e. conpl ete appreciation of the invention 5 and many of the attendant

~advant ages thereof will be readily obtained as the sane becones better
~understood by reference to the followi ng detailed description. DETAILED
- DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 10 _ 5 - - The conpound (1) of

this invention may be prepared, for exanple, in accordance with the
foll owi ng reaction schenme, nanely, by reacting a phenol deriva- tive (I1)

with an N N -thi onWylid razdammﬁ;ﬂiéﬁi&r?f&aﬁtw&n Sgndhernad ) deri vati ve
h

(1) with 1-imdazolyl- 15 sul finyl c

oride (I In the presence of a

base, e.g., triethylanm ne & @ okhiydroxy-2rhalbeat et sistiencrid ver (119 .deriva-

10

15

20

25

tive (VI) and a thiol compound (VII) are reacted in the

presence of an alkali.

Ry
COCHX

1 o
R1 + HSR, —— Rl\@— gCHRB—SRS
OH

(VI) (VII) OH (11a)
wherein R; and R; have the same meaning as defined
above, and Re denotes a substituted or unsubstituted
benzyl group or a phenyl, alkyl, alkenyl or furfuryl
group, and X1 stands for a halogen_;tom.

As thiol compounds (VII), may be used thio-
phenol, benzyl mercaptan which may contain one or more
substituent groups, alkyl mercaptans, alkenyl
mercaptans and furfuryl mercaptan.

(2) In formula (II), R,: an alkoxy or phenoxy group
[Compound (IIb)]:

An alkoxyacetonitrile or its derivative (VIII)
is reacted with 2-benzyloxyphenylmagnesium bromide or
its derivative (IX) to obtain an acetophenone
derivative (X), followed by its catalytic reduction to

conduct debenzylation.



and if desired, reacting the imdazole derivative (la) further wth an

~al kykating, alkenylating, haloalkylat- ing or substituted or unsubstituted
"~ benzyl ati ng agent 20 (V) to form-another imdazole derivative (I1b). 25

. -4- [err] wherein [err] have the sane neaning as 15 defi ned above, [err]
- denotes an al kyl, al kenyl, haloal kyl or substituted or unsubstituted benzyl
~group, and X neans a hal ogen atom benzenesGIFoﬁonxy group,

Ry ! 5
R4R' CHCN + \?f::zf-MgBr \Zgiiz—éCHR3R'4
r.<D

(VIII) (IX) (X)
> R. o | |
Pd/cC 1 1]
Y 1}
S CCHR.R',
H, :
OH
' (1Ib)

wherein R; and Ry have the same meaning as defined

10 above and Ri denotes an alkoxy or phenoxy group.
(3) In formula (II), R,: a halogen atom [Compound
(IIc)1:

An ethyl monohaloacetate (XI) is reacted with

2-benzyloxyphenylmagnesium bromide (IX) at a low

15 temperature (below -40°C) and the resulting aceto-
phenone derivative (XII) is subjected tq debenzylation
with boron trichloride, thereby preparing the compound

(IIc).

MgBr COCH_ X
20 CH,X CO,Et + Ry ——> Ry

OCH2«<::> OCH -<::>
(IX) (IX) (XII) 2

25 OH



. p-tol uenesul fonyl oxy group, nethanesul fonyl oxy group,

. trichl oronet hanesul fonyl oxy group or the like. 20 Phenol conpounds

-~ (11), which are starting materials in the present invention, are either

. known conpounds or those readily available in accordance w th known
processes. For exanple, they can each be prepar- ed by any one of the
foll ow ng processes. 25 (1) In formula (1T)7 R4: a substituted or
unsubstituted benzylthio group or a phenylthio, alkylthio, alkenyl- = -5-

thio or furfurylthlo group_[ Conpound (IIaLL: ) ,
wherein R1 and X, have e same meaning as defined

above.
The reaction between the compound (II) and the
compound (III) or (IV) is effected by reacting them in
5 a suitable solvent such as methylene chloride, chloro-
| form, dimethylsulfoxide, acetonitrile, dimethylform-
amide or the like, at room teﬁperature or with ice-
cooling or heating, for 15 minutes - several hours. As
exemplary bases useful in-the reaction between the
10 compound (II) and the compound (IV), may be mentioned,
besides triethylamine referred to above, tertiary
amines such as trimethylamine, tri-n-propylamine,
Némethylmorpholine and N-ethylmorpholine.
On the other hand, the reaction between the
15 compound (Ia) and the alkylating, alkenylating,
haloalkylating or substituted or unsubs;ituted
benzylating agent represented by the formula (V) is
effected by reacting them in the presence of an alkali
or by reacting an alkali salt of the compound (Ia) with
20 the compound (V). As illustrative examples of the
alkali employed in this reaction, may be mentioned
sodium hydroxide, potassium hydroxide, sodium hydride,
sodium alcoholate and the.like. Illustrative examples
of the alkali salt may include the sodium salt,
25 potassium salt and so on. As a reaction solvent, may

for example be mentioned dimethylformamide, benzene,



A 2' - hydroxy- 2- hal oacet ophenone or its deriva- tive (VI) and a thiol
~compound (VI1) are reacted in the presence of an alkali. [err] wherein
[err] and [err] have the same neaning as defined 10 above, and [err]
denotes a substituted or unsubstituted benzyl group or a phenyl, alkyl,
al kenyl or furfuryl group, and [err] stands for. a hal ogen atom As thiol
conpounds (VIl), may be used thio- phenol, Eeﬁzyl mer capt an whi ch may
contain one or nore 15 substituent groups, al kyl mnercaptans, al kenyl

mercaptans and furfutyl g1 oabla) (2 o\ ahYPRrth!) ech8E e eREk Diked"
The reaction is conducte& at room temperature or with
heating for Several ten minutes - several ten hours.
Except for the case where'R3 and R, are the same, the
5 thus-obtained compound (I) of this invention contains
ﬁwo types of isomers A ;nd B. Each of these isomers
has antibacterial activities, and they may hence be
used either singly or as a mixture.
When it is desired to obtain either one of the

10 isomérs of the compound (I) of this invention, it is.
only necessary to isolate the respective isomers by a
known separation method such as column chromatography
or to prepare selectively the desired isomer only by
adjusting the reaction conditions.

15 . ‘The compound (I) of this invention can be
éonverted into its acid addition salt by a method known
per se in the art. As exemplary acid addition
salts, may be mentioned those of acids acceptable from
the standpoint of pharmacology and ﬁharmaceutical

20 technology, for example, inorganic acids such as
hydrochloric acid, sulfuric acid, nitric acid and
hydrobromic acid as well as organic acids such as
écetic acid, oxalic acid, fumaric acid, maleic acid,
citric acid, malic acid and succinic acid.

25 - Antibacterial activities of certain representa-



An- al koxyacetonitrile or its derivative (VIIl1) 20 is reacted with

2- benzyl oxyphenyl magnesi um brom de or its derivative (1 X) to obtain an

acet ophenone derivative (X), followed by its catalytic reduction to conduct
debenzyl ation. 25 -6- [err] wherein [err] and [err] have the sane
meantng as defined 10 above and [err] denotgs an al koxy or phenoxy group.
(3) In formula (I1), R4: a hal ogen at om [ Cofrpduid

tive compounds of this invention, which haa been
obtained in the above-described manner, were investi-
gated. Results are summarized in Table i, in whicﬁ the
compound numbers correspond to those to be given in

5  Examples which will be described herein.

10

15

20

25



is subjected to

tenperature (bel ow
t her elyy preparing the conpound (llc).
have the sane neani ng as defi ned

is reacted with

phenone derivative (Xl1)

and [err]

nonohal oacetate (Xl)

-7- wherein [err]

An et hyl
2- benzyl oxyphenyl magnesi um brom de (1 X) at a | ow 15

[err]) and the resulting aceto-
debenzyl ation with boron trichloride,

(11¢)]:

[err}
above.
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The reaction between the conpound (I1) and the conpound (I11) or (1V) is

- effeected by reacting themin 5 a suitable solvent such as methyl ene
chl oride, chloro- form dinethylsul foxide, acetonitrile, dinmethylform
am de or the like, at roomtenperature or_ \;{ith_ ice- cooling or heating, for
15. nrnutes - several hours. As exenplary b ées useful in the reaction
between the 10- conpound (11) and the conpound (IV), may be nentioned,

besides triethylamine referred to above, tertiary am nes such as
tri met hyl am ne, {trif-&@- propyl am ne, N net hyl nor{phojl i ng ard
N-et hyl nor phol i pe. |Qg t B |dhher, hand, Atheg feadtfionbetween tRe| 19| < | &
conmpound (la) apd thg alcgqlcgtlgg oal kegnyleting. shialoal kyl gtl poj Qg
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salt of the

As illustrative exanples of the

Is effected by reacting
may be nentioned sodi um hydroxi de,

by reacting an al kal

or

represented by the formula (V)

themin the presence of an al kal
. conpound (la) with 20

benzyl ati ng agent
~al kal i

25

‘sodi um a2l cohol ate and the like.
salt may include the sodiumsalt,

t he conpound (V).

sodi um hydri de,

enployed in this reaction,
Illustrative exanples of the alkal

pot assi um hydr oxi de,
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met hanol , et hanol, tetrahydrofuran, ether or the like. The reaction is
conddcted at roomtenperature or with heating for several ten mnutes -
several ten-hours. Except for the case where [err] and [err] are the
sane, the 5 t hus- obt ai ned compound (I} o8 this invention contains two
types of isomers A and B. Each of these isoners has antibacterial
activities, and they may hence be used either singly or as a m xture. Wen

it is desired tjo optalmn ef thgrgne pf he (10 rgomgrs pf—ghe compound—j )
of- this inventilon, |i@ |is pnly ndcespary tq isplafe tlhe [espectf ve|isdqnerk
by a known sepalrat{op |ngt had | s¥qhaap £ 0l WnmizcnforeR dor aplly (4 It prepahe
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Compound tested

Microorganism tested
Trichophyton mentagrophytes IFO 5812

Trichophyton mentagrophytes QM 248

Trichophyton tonsurans IFO 5928-
Microsporum gypseum IFO 8231
Microsporum audounii IFO 6074
Microsporum cookei IFO 8303
Epidermophyton floccosum IFO 9045
Aspergillus oryzae IMF 4014
Cladosporium fulvum IAM 5006
Fusarium moniliforme IAM 5062
Helminthosporium_sesamum IAM 5012
Pyricularia oryzae IAM 5016
Debaryomyces kloeckeri IFO 0015
Gibberella fujikuroi IAM 8046

Trichophyton rubrum NHL J




The conmpound (1) of this invention can be converted into its

acid.addition salt by a nmethod known per se in the art.

‘addi ti on salts,

15~

As exenplary acid

for exanpl e,

nitric acid and
oxalic acid,

20 t echnol ogy,
furic acid,

ul”

mal i ¢ acid and succinic acid. 25

as organic acids such as acetic acid,
citric acid,

may be nentioned those of acids acceptable fromthe

I norgani ¢ acids such as hydrochloric acid,ig
mal ei ¢ aci d,

st-andpoi'nt of pharnmacol ogy and pharnmaceuti
- hydrobrom c acid as well

fumari c aci d,
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Having generally described this inventiob, a
further uﬁderstanding can be obtained by reference to
certain specific exgmples which are provided herein for
purpose of illustration only and are not intended to be

limiting unless otherwise specified.

Example 1:

To a suspension of 4.08 g of imidazole and 30
mf of dry methyleng chloride, 1.78 g of thionyl
chloride was added with ice-cooling. After stirring
the reaction mixture for 30 minutes( 2.58 g of
2-benzylthio-2'-hydroxyacetophenone was added, followed
by further stirring at room temperature for 2 hours.
Ice water was added to the reaction mixture, followed
by extraction with methylene chloride. The organic,

i.e., methyiene chloride layer was washed with water,

~dried over magnesium sulfate and then concentrated.

The residue was dissolved in chloroform and was then
sﬁbjected.to chromatography on a silica gel column.
Upon concentration of the resultant eluate, there were
obtained 180 mg of Isomer A (m.p. 196 - 198°C;
Compound 1) and 1.0 g of Isomer B (m.p. 136.5 - 138°C;
Compound 2) of 1l-(2-hydroxyphenyl)-l-imidazolyl-2-
benzylthioethylene (in formula (I), Rl' RZ'-RB = H,

R4 = 'SCHZCGHS)' both, as colorless crystals.



[err] [err] - 16 - Having generally described this invention, a
further understandi ng can be obtained by reference to certain specific
exanpl es which are provided herein for

) - 17 -
Example 2:
‘Dissolved in 2 mf of dry dimethylformamide was
100 mg of Compound 1 obtained above, to which 15 mg of
60% sodium hydride was added, followed by stirring at
5 room temperature.. Thirty minutes later, 45 mg of
n-propyl bromide was added. The resultant mixture was
left over at room temperature for 4 hours. The
reaction mixture was then added with water, followed by
its extraction with ethyl ether. The ether extract was
10 dried over magnesium sulfate and the ether was then
distilled off. The residue was purified by chromato-
graphy on a silica gel column. From the resulting
chloroform eluate, 90 mg of Isomer A (Compound 3) of
l—(2-n-propyloxyphepyl)fl-imidazolyl—Z-benzylthio—
15 ethylene (in formula (I), Rys Ry = H, Ry = n-C3H,,
Ry = —SCHZCGHS) was obtained as colorless crystals.
Example 3:
Two hundred milligrams of Compound 3 obtained in
Example 2 were used. After an addition of hydrogen
20 chloride in an equivalent amount, the resultant
precipitate was recrystallized froﬁ ethyl acetate/
acetone to obtain 120 mg of Isomer A (Compound 17) of
l—(2-n-propyloxyphenyl)—l-imidazolyl—z—benzylthio-
éthylene hydrochloride as colorless crystals.
25 Example.4:

Using the compound {(or its isomers) obtained in



purpose of illustration only and are not intended to be 5 limting unless
ot herwi se specified. Exanple 1. To a suspension of 4.08 g of im dazole and
30 M of dry nethylene chloride, 1.78 g of thionyl 10 chl ori de was added
with tce-cooling. After stirring the reaction mxture for 30 m nutes, 2.58
g of 2-benzylthi o-2'-hydroxyacet ophenone was _aa&ed, foll owed by further
stirring at roomtenperature for 2 hours. Ice er was added to the
reaction m xture, followed 15 by extraction with nethylene chloride. The

organic, i.e., methyhene ghlorid t dried over
magnesi um sul f at e aijF e% ¢d ncglnt rat (fu\,)%is V@S’rsélndd‘é’ \/\ﬁ?\% i(ﬁ V&F S n
chloroformand was bBeBined in the same manner as in Example 2. The

compounds obtained in Examples 1 - 3 are also shown in

the table.
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obtained in the sane manner as in Exanple 2. The conmpounds obtained in
Exanples 1 - 3 are also shown in the table. 5 10 15 20 25 - 19 - [err]
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Example 5:

To a suspension of 1.02 g of imidazole, 1.52 g

- of triethylamine and 30 m¢ of dry methylene chloride,

1.78 g of thionyl chloride was added with ice-cooling.
The resultant mixture was stirred for 30 minutes,
followed by addition of 2.42 g of 2—nfpropylthio—2'—
hydroxyacetophenone and a solution consisting of 1.16 g
of triethylamine and 5 mf of dry methylene chloride.
The reaction mixture was stirred at room temperature
for further 2 hours. Ice water was then added to the
reaction mixture, followed by its extraction with
methylene chloride, _The organic, i.e., methylene
chloride laYer was washed with water, dried over
magngsium sulfate, and then concentrated. The residue
was dissolved in chloroform. The chloroform solution
was subjected to chromatography on a silica gel column.
Upon cohcentration of the.resulting éluate, 0.2 g of
Isomer A (Compound 19; m.p. 191 - 192°C) and 1.1 g of
Isomer B (Compound 18; m.p. 127 - 1285C) of 1-(2-

hydroxyphenyl)-l-imidazolyl-2-n-propylthicethylene were

- obtained respectively as colorless crystals.

Example 6:

'~ To a suspension of 4.08 g of imidazole and 30 m¢
of dry methylene chloride, 1.78 g of thionyl chloride
was added with ice-cooling. The resultant mixture was

stirred for 30 minutes, followed by an addition of
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[err]
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- 21 - [err] - 22 - Exanple 5:

- 23 -

2.10 g of 2-n-propylthio-2'-hydroxyacetophenone. The
thus-obtained mixture was stirred at room temperature

for 2 hours. Ice water was then added to the reaction

mixture, followed by its extraction with methylene

chloride. The methylene chloride extract was then .
subjected to a post treatment in the same manner as in
Example 5. The reaction product was separétéd by
column chromatography, thereby obtaining 0.2 g of
Isomer 2 (Compound 18) and 1.0 g of Isomer B (Compound
19) of 1l-(2-hydroxyphenyl)-l-imidazolyl-2-n-propylthio-
ethylene as colorless crystals réspectively.
Example 7:

Dissolvéd in 2 m2 of dry dimethylformamide was
100 mg of Compound 18 obtained in Example 5, to which
15 mg of sodium hydroxide was added. After stirring

the resultant mixture at room temperature for 30

‘-minutes, 55 mg of n-butyl bromide was added and the

resulting mixture was left over at room temperature for
4 hours. Water was then added to the reaction mixture,
followed by its extraction with ethyl ether. The ethyl
ether extréct was dried over magnesium sulfate and thé
ethyl ether was then distilled off. The residue was
purified by chromatography on a silica gel column.

From a chloroform eluate, 100 mg of Isomer A (Compound
20) of 1-(2-n-butyloxyphenyl)-l-imidazolyl-2~-n-propyl-

thioethylene was obtained as colorless crystals.



To 'a suspension of 1.02 g of imdazole, 1.52 g of triethylam ne and 30
[err}l of dry nethylene chloride, 1.78 g of thionyl chloride was added with
ice-cooling.. 5 The resultant mxture was stirred for 30 minutes, followed
by addition of 2.42 g of 2-n-propylthio-2'- hydroxyacetophenone and a

sol ution consisting of 1.16 g of triethylamne,gnd 5 [err] of dry nethylene
chloride. The reaction m xture was stirred at roomtenperature 10 for
further 2 hours. Ice water was then added to the reaction m xture,

followed by its extFﬁgthg gi.t h nethyl ene chloride. The organic, i.e.,

met hyl ene chloride [ayer was washed with water, dried over magnesi um
sulfate, and then concentraredr Zh@ingSkdueqlivaleat direwoitved hydrogen

chloroform The chl orof orm sol ution
' chloride to 200 mg of an oily substance which was
Isomer B of l-(2—n-butyloxyphenyl)—l—imidazolyl—Z-

5 n-propylthioethylene obtained from Compoqnd 19 in the
same manner as in Example 6, the resultant precipitate
was recrystallized from ethyl acetate/acetone to obtain
140 mg of Isomer B (Compound 21) of 1-(2-n-butyloxy-
phenyl)-l-imidazolyl-2-n-propylthiocethylene hydro-

10 - chloride as colorless crystals.

Example 9:

Compounds 22 - 60 shown in Table 2-B were each
prepared in the same manner as in any one of Examples 5
- 8. Physical properties of Compounds 18 - 21 are also

15 given in the table.

20

25
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15 ng of sodium
room

to which 15

After stirring the resultant m xture at

100 ng of Conpound 18 obtained i n Exanpl e 5,

hydr exi de was added.
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| soner.

chl ori de as

the resultant precipitate
10

to obtain 140 ng of

B of

acet at e/ acet?8ne

Exanpl e 8: Aft er addi ng an equi val ent anount of hydrogen chloride to
1- (2- n-butyl-oxyphenyl ) -1-i m dazol yl -2- 5 n-propylthioethyl ene obtained from

Conpound 19 in the sane manner as in Example 6,
phenyl ) -1-im dazol yl - 2- n- propyl t hi oet hyl ene hydro-

200 ng of an oily substance which was |soner

was recrystallized from ethyl

- 24-
" (Conmpound 21) of 1-(2-n-butyl oxy-
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[err]

properties of Conpounds 18 -
-25-

8. Physi cal
20 25

60 shown in Table 2-B were each prepared in the sanme manner
given in the table.

as im any one of Exanples 5 -

Compounds 22 -
aré also 15
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Jerr] - 31 - Exanple 10: To a suspension of 1.02 g of imdazole, 1.52 g
of triethylamne and 30 [err] of dry nethylene chloride, 1.78 g of thionyl
chl ori de was added with ice-cooling. 5 The resultant m xture was stirred
for 30 mnutes, followed by addition of 2.44 g of 2-phenylthio-2"-

. -.31._

Example 10:
To a suspension of 1.02 g of imidazole, 1.52 g
of triethylamine and 30 m# of dry methyiene chloride,
1.78 g of thionyl chloride was added with ice-cooling.
5 The reéultant mixture was stirred for 30 minutes,
followed by addition of 2.44 g of 2-phenylthio-2'-
hydroxyacetophenone and a solution consistiﬁg of 1.16 g
of triethylamine and 5 mf of dry methylene chloride.
The reaction mixture was stirred at room temperature
10 for further 2 hours. Ice water was then added to the
reaction mixture, followed by its extraction with
methylene chloride. The organic, i.e., methylene
chloride layer was washed with water, dried over
magnesium sulfate, and then concentrated. The residue
15 was dissolved in chloroform. The chloroform solutioh
was subjected to chromatography on a si;ica gel column.
Upon concentration of the resulting eluate, 0.2 g of
Isomer A (Compound-%i; m.p. 235.5 - 237°C) and 0.9 g
of Isomer B (Compound 62; m.p. 152.5 - 154°C) of 1-(2-
20 hydroxyphenyl)-l—imidazolyl—z—phenylthioéthylene were
obtained respectively as colorless crystals.
Example 11l:
To a suspension of 4.08 g of imidazole and 30 m{
of dry methylene chloride, 1.78 g of thionyl chloride
- 25 was added with'ice-cooling.- The resultant mixture was

stirred for 30 minutes, followed by an addition of



hydr oxyacet ophenone and a solution consisting of 1.16 g of triethylam ne
and 5 [err] of dry nethylene chloride. The reaction m xture was stirred at
roomtenperature 10 for further 2 hours. |Ice water was then added to the
reaction mxture, followed by its extraction with nmethylene chloride. The
organic, i.e., nmethylene chloride | ayer was mgﬁhed with water, dried over
magnesi um sul fate, and then concentrated. The“feSi due 15 was dissolved in
chloroform The chl orof orm sol uti on was subj ected to chronat ography on a

ili I I P ' f L0 0.2 f
comor A (Conpound26h0 o Bt 93bpany Rpder SriBRUYaRer BpliEhEney (ahel

nydr oxyphenyl ) - 1-1 o A8z 0 y T3S nEy PR PR, PEAEF 64, gt Foom temperature
' for 2 hours. 1Ice water was then added to the reaction
mixture, followed by its extraction with methylene
5 chloride. The methylene chloride extract was then
subjected to a post treatment in the same manner as in
Example 10. The reaction product was separated by
column chromatography, thereby obtaining 0.2 g of
Isomer A (Compound 61) and 1.0 g of Isomer B (Compound
10 62) of 1-(2-hydroxyphenyl)-l-imidazolyl-2-phenylthio-
ethylene as colorless crystals respectively.
Example 12: |
Dissolved in 2 mf of dry dimethylformamide was
100 mg of Compound 61 obtained in Example 10, to which
15 15 mg of-sodium hydrdxide was added. After stirring
the resultant mixture at room temperature for 30
minutes, 45 mg of ethyl bromide was added and the
resulting mixture was left over at room temperature for
4 hours. Water was then added to the reaction mixture,
20 followed by its extraction with ethyl ether. The ethyl
ether extract was dried over magnesium sulfate and the
ethyl ether was then distilled off. The residue was
purified by chromatography on a silica gel. From a
chloroform eluate, 100 mg of Isomer A (Compound 63) of
25 l1-(2-ethyloxyphenyl)-l-imidazolyl-2-phenylthiocethylene

was obtained as colorless crystals.-



obt ai ned respectively as colorless crystals. Exanple 11: To a suspension of
4.08,9 of imdazole and 30 [err] of dry nethylene chloride, 1.78 g of
thionyl chloride 25 was added with ice-cooling. The resultant m xture
was stirred for 30 nminutes, followed by an addition of -32 - 2.10 g of

+ 2- phenyl t hi 0- 2' - hydr oxyacet ophenone. The thus-qbtai ned m xture was stirred

at roomtenperature for 2 hours. lce water wa hen added to the reaction
m xture, followed by its extraction with nethyl ene

Example 13:

After adding an egquivalent amount of hydrogen
chloride to 100 mg of an oily substance which was
Isomer B (Compound 66) of l-(2-n-bﬁtyloxyphenyl)-1-

5  imidazolyl-2-phenylthioethylene obtained from Compound
62 in the same manner as in Example 10, the resultant
precipitate was recrystallized from ethYl acetate/
acetone to obtain 75 mg of Isomer B (Compound 95) of
l-(2-n—butyloxyphenyl)-l-imidazolyl-z—phenylthioethYlene

10 hyvdrochloride as éolbrless crystals.
Example 14:

Compounds 64, 65 and 67 - 94 shown in Table 2-C
were each prepared in the same manner as in any one of.-
Examples 10 - 13. Physical properties of Compounds 61

15 - 63, 66 énd 95 are also given in the table.

20

25
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followed by its

20

Water was then added to the reaction m Xt ur e,

4 hours.'

c OTTT OSYT | (W'HL)OS L-0L°9 (S°HI)8%*9 (3 °HZ) EECEELT
S m ‘06410091062 8L°€ (WHY)OL'T-00°T (3°HE)98°0 firof  « 4 n| “u¥o-u B
O
— @ @©
55 @ (S‘HT)9S°L (WHY)0G*L-0L°9 ¢ _
50T S E| ovzITosIisenT (S°HI)0S*9 (I°HZ)Y¥8°C (8°HE) aejjew q HOO- H H7)-u H 9
2o 29|0091°0891°0562 ¥L°¢ (W'H9)O0L*T-00°T (3I*HE)SS'O £1710
gre 32 (S*HT)9S"L (W'H9)0S*L-0L*9 ; ]
=9 23| owzr‘osyr‘seyt (8*HI)0S°9 (3I°HZ)¥8°E (8'HE) aejewf g wo- | n | *u'o-u B[ st
TweO 0 ‘009108910562 L€ (WHY)OL T-00°T (3IHE)06°0 - 4110
0w _ < m c -
g3 a (S*HT)9S" L (W'HO)OS*L-0L"9 .
—© 0 D| 0vZ1‘0svI'SENT (S*HT)8%°9 (3°HZ)08°€ as338m g HDO- n| fnbo-u H | we
OZE o._| ‘009108910562 (s°HE)TL € (W'HZ)09'T (I“HE)88°0 £110
G +— O — O
— — >0
-2 2% (SHT)9S°L (WHY)0S*L~0L*9 e |
> T .| OvTT 0SHT cewT (8‘HT)8%'9 . (I°HZ)¥8°€ (S°HE) 18338W g HDO- n | ¢ Ty%-u | €L
ST 29| ‘00910891 0567 L€ (U'HB)OL T-00'T (I‘HE)BB O £110
O C qw.D T
B e — A [ € ¢ . € . * ¢
S gm = 0EZT 06%1°009T | (S‘HT)0S"L (W HZTI)0S*L-0L°9 (3°HT) 19378W _
em.m_ >.; | ‘oLot*oc6z0L0e | 08°€ (WH9)0L'T-00°T (3°HE)980 frrofl @ | Sw%o0- | n|TwSo-u Ho| e
— — [OR]
2. 5N G| 06ZI06¥1009T | (S°HI)OS*L (W HZT)OS'L-0L°9 (3‘HZ) PEEET Y : )
B2 mu R | OL9TTOLEZI0L0E | 08°€ (WHY)OL'T-00'T (3°HE)BE"0 frrof g | Sw%o0- | m| GPo-u H| 1L
b O 1 R .
e m)lym 0EZT 06410091 (S*HT)8Y°L (W*RZT)0S°L-0L°9 | - ae3zem |
F= o Rz | cootoL6z 008 | (3°HZ)8LE (WHZ)ZI'T (3I°HE)S8'0 £110 g “w2o0- n| futo-u Y
c N . -
S TSSO m | oczrto6v1 0091 (8‘HT)8Y*L (w*HZT) 13338U o
2053 | ‘o9t 000¢ 020¢ 0S*£-0L°9 (b*HZ)98°€ (I*HE)OZ'T £110 a u%0- | S H | 69
sS0g.— : _
O e £ Y € z T
- XEwW € (0, *dew) } oadfy | k| | 4 | "ON
=2 mlmuw\\n/ TEuﬁomz., il 100D ur wdd 9 ¥RN eourieaddy || 1swosy (1) einmiog
L © — —_ .
© eunuv < e §21381a9308aBY) 21n30N138 +duoy
) - a .
HER R NS
- wov—-0o n_n.v (P,3u0D) D-7 ®1qe]
- 353.—- 0 C % (@)
on S mmlm
(v JON e o= >N
o C AN O C
— GVSW(\m
s 885485



B (Conpound 66) of

I m dazol yl - 2- phenyl t hi oet hyl ene obt ai ned from

chl.oride to 100 ng of an oily substance which was |soner
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1- (2-n-butyl oxyphenyl) -1 -
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hydr ochl ori de as col orl ess crystals.

Conpound 62.in the sane manner as in Exanple 10,

was recrystallized from et hyl
(Compound 95) of 1-(2-n-butyl oxyphenyl)-1-im dazol yl -2-phenylthi oet hyl ene
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in the art
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Havi ng now fully described the invention,
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t hat many changes and nodifications can be nade thereto w thout departing
fromthe spirit or scope of the 5 invention as set forth herein. 10 15 20
.25 40 - Substitute sheet - 23 May 1997 Clains 1. An imdazole
“derivative represented by the followi ng general fornmula (I): -

.

- 39 -

Having now fully described the invention, it
will be apparent to one of ordinary skill in the art
that many changes and modifications can be made therepo
without departing from the spirit or scope of the

5 invention as set forth herein.
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[erf] wherein [err] neans a hydrogen or hal ogen atomor a rethyl group, R2

denotLes a hydrogen atom or alkenyl or hal oal kyl group, R3 stands
for a, hydrogen or en atonra |s an unsubstitut.ed.benzyl t hi o group
or a phenylthio, alky Wﬂ o, furfurylthia, nethoxy or“‘hénoxy
group or a hal ogen atm addrtron salt: therec»f-,, & AnTIm dazol e
derivative represent edibyctHe follomrng formuBl €1-y==ferr}. mherern [err]

is a hydrogen atom R2 |s n-C3H7, R3 is a hydrogen atom R4 is a group of
thefolhwmngformﬂa [e é
WHAT IS LAIMED AS NEW AND IS SECURED BY LETTERS

PATENT IS:

1 1. An imidazole derivative fepresented by the
2 following general formula (I):
3
. I N

| n=/ N\¢ =
4 C CR3R4 (1)
5

SOt

6 ORZ-
7 wherein Rl means a hydrogen or halogén atom or a lower

8 alkyl group, R, denotes a hydrogen atom or an alkyl,

9 alkenyl, haloalkyl or substituted-or-unsubstituted
10 benzyl group, R3 stands for a hydrogen or halogen atom,
11 andwl_i4 is a substituted or unsubstituted benzylthio
12 groﬁg; a.phenylthio, alkylthio, aikenylthio, furfuryl-
13 thio, alkoxy or phenoxy érdup or a halogen atom; or an

14 acid addition salt thereof.
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41.3. An jgn dazol e derivative represented by the follomnng formula (1"):

[err] wherein [err] is hydrogen, R2 is [err]
group of the following fornula [err]

- [

b

10

ABSTRACT OF THE DISCLOSURE

An imidazole derivative represented by the
following general formula (I):

iR

N= \¢ = cr.R

374 : ' (1)
Rl@: |
.~ "OR ' .

2 o

wherein Rl means a hydrogen or halogen atom or a lower
alkyl group, R, denotes a hydrogen atom or an aikyl,
alkenyl, haloalkyl or substituted or unsubstituted
benzyl group, R; stands for a hydrogen or halogen atom,
and R, is a substituted or unsubstituted benzyléhio
group, a phenylthio, alkylthio, alkenylthio, furfuryl-
thio, alkoxy or phenoxy group or a halogen atom; or an

acid addition salt thereof.

—_—
This Sheet Has
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‘Replacement Sheet - 10 September 1996

ABSTRACT OF THE DISCLOSURE

IMIDAZOLE DERIVATIVES

An imidazole derivative represented by the
following general formula (I):
=,
AN
N=/ Nc = cr.R _,

374 (1)
X -
. OR, - .

) 2 -

where%n Rl means a2 hydrogen or halogen atom or a lower
alkyl group, R, denotes a hydrogen atom or an aikyl,
alkenyl, haloalkyl or substituted or unsubstitgted
benzyl group, Ry stands for a hydrogen or halogen atom,
and R4 is a substituted or unsubstituted benzyléhio
group, a phenylthio, alkylthio, alkenylthio, furfuryl-
thio, alkoxy or phenoxy group or a halogen atom; or an

acid addition salt thereof.

1y
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40 Substitute sheet - 23 May 1997
CIaims PR L

vherein R; means a hydrogen or halogen atom or a

methyl group, Ry denotes a hydrogen atom or an alkyl,
alkenyl or haloalkyl group, R3 stands for a hydrogen or
halogen atom and R4 is an unsubstituted benzylthio group
or a phenylthio, alkylthio, alkenylthio, furfurylthio,
methoxy or phenoxy group or a halogen atom; or an acid

addition salt thereof.

2. An imidazole derivative represented by the following

formula (I'):
=\
AN
N=/ Nc = cr;r

SO
" oR

wherein R; is a hydrogen atom, Ry is n-C3H7, R3 is a

4 (x)
2
hydrogen atom, R4 is a group of the following formula

clL

-SCH 2@
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3. An imidazole dérivative represented by the following

formula (I"):

-

=/ N¢ = CR.R

. 374 . (1 u’
Rl@( |
-~ “OR

wherein R; is hydrogen, Ry is n-C3H7, R3 is hydrogen

2

atom and Rg is a group of the following formula

-SCH 2@-Cl



