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Developing the study of synthesis and biological activity
of heterocyclic coumarin derivatives 1], we synthesize cou-
marin-containing imidazoles and analyze their antimicrobial
properties.

Arylaminoketones (I — V) synthesized by the reaction of
3-(w-bromoacetyl)coumarins [1] with substituted amines are
used as starting compounds.
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R'=H (I - 11}, 5.6-benzo (IV - V);

R? =4-MeC H, (I IV, VI IX, XI, XIV), 4-MeOC¢H, (11, V, VII, X, XII,
XV), B-C,oH- (111, VL, XIID),

R} = 3-coumarinyf (VI - VIII, XI-XIII), 5,6-benzo-3-coumarinyl (IX, X,
XIV. XV)

Arylaminoketones I — V react with sodium thiocyanate in
boiling methanol in the presence of hydrochloric acid to yield
1-aryl-2-mercapto-4-(R-3-coumarinyl)imidazoles (VI -~ X).
Treatment of compounds VI — X with 15% nitric acid results
in oxidation of the mercapto group in imidazole ring, thus
yielding 1,4-substituted imidazoles (X1 - XV); no introduc-
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tion of the nitro group into the imidazole ring is observed un-
der these conditions.

The presence of the imidazole ring in compounds VI - X
is confirmed by the characteristic bands in their IR spectra at
1575, 1265, 1105, 940, 915, and 740 cm ~! [2]. Oscillations
of C-S bond are obserwed at 620 — 660 cm ~'. The absorp-
tion band of the lactone carbonyl group at 1710 — 1730 cm ~!
in these spectra indicate that the coumarin structure persists.

EXPERIMENTAL CHEMICAL PART

IR spectra were recorded on an IKS-29 spectrophotome-
ter for pastes in Vaseline oil. The characteristics of the syn-
thesized compounds are presented in Table 1. The purity of
the products was monitored by TLC on Silufol UV-254
plates in the chloroform — ethanol system (1 : 1), and visuali-
zation was carried out in UV-light. The elemental analysis
data are consistent with the calculated values.

TABLE 1. Characteristics of Synthesized Compounds

Compont velg s MEChobeor  Enp
I 68 156 - 158 (toluene) C\gHsNO;

It 58 136 — 138 (toluene) CgH sNO,
I 91 178 - 180 (toluene) CyH sNOs
v 87 173 — 175 (toluene) CynHsNO;

v 79 158 — 160 (toluene) CyH NG,
Vi 82 280 - 283 (DMF - ethanol) CoH4N2O,S
il 86 260 - 263 (DMF - ethanol) C oH 4N2O5S
Vi 89 307 - 310 (DMF - ethanol) CyoH 4N,0O58
1X 80 > 320 (DMF) Cq3H,6N20,S
X 92 > 320 (DMF - ethanol) Cy3H (N,O;8
XI 90 179 - 180 (ethanol) CioH4N>0,
X1t 84 148 — 150 (ethanol) CoH 4N,0O4
XIit 88 228 - 231 (ethanol) Cy3H 4N,O5
X1V 86 145 — 148 (ethanol) Cy3H 6N, O,
XV 82 127 - 130 (ethanol) Cy3HeN2Os
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TABLE 2. Anunucrobial Activity of Coumari-Containing Anilides and
Inudazoles

Com- £ coli 12 S. aureus P.aerugi- B. subulis a Ibtc;ans S. cerevi-
pound 209 nosua 40 39 23 siae
[ S00* 300 250 125 500 125
i 300 250 250 125 500 250
It i1/a 500 250 500 250 62.5
v 500 250 500 125 500 62.5
\% 500 250 500 62.5 250 125
Vi 500 500 500 500 500 500
Vil 500 300 250 250 500 250
Vil 250 500 500 500 i/a 125
IX 250 300 250 125 i/a 125
X 250 500 125 . 12§ 500 125
Xl i/a 250 500 i/a i/a 125
X 300 230 i/a 3125 250 500
X1 t/a 500 500 500 500 500
Xiv 500 250 250 250 500 250
XV 500 250 500 250 250 125

Note. Designation i/ a means that the compound is inactive in tested concen-
tration.
* Concentration is given in ug/ ml.

3-(4-Methylphenylaminoacetyl)coumarin (I), 3-(4-
methoxyphenylaminoacetyl)coumarin (II), 3-(-naphthyl-
aminoacetyl)coumarin (III), 3-(4-methylphenyiaminoace-
tyD)-5,6-benzocoumarin (IV), 3-(4-methoxyphenylami-
noacetyl)-5,6-benzocoumarin (V). 0.01 mole of the corre-
sponding amine was added to a hot solution of 0.005 mole of
3-(w-bromoacetyl)coumarin or 3-(w-bromoacetyl)-5,6-ben-
zocoumarin in 15 ml of dry ethanol, and the resulting mixture
was refluxed for 20 — 30 min. After cooling the precipitate
formed was extracted, washed with ether, and dried.

1-(4-Methylphenyl)-2-mercapto-4-(3-coumarinyl)imi-
dazole (VI), 1-(4-methoxyphenyl)-2-mercapto-4-(3-cou-
marinyl)imidazole (VII), 1-(B-naphthyl)-2-mercapto-4-(3-
coumarinyl)imidazole (VIII), 1-(4-methylphenyl)-2-mer-
capto-4-(5,6-benzo-3-coumarinyl)imidazole (IX), 1-(4-
methoxyphenyl)-2-mercapto-4-(5,6-benzo-3-coumarinyl)
imidazole (X). Sodium thiocyanate (0.005 mole) was added
to 0.005 mole of corresponding compounds (1 - V) in 70 ml
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of boiling methanol while stirring. Concd. hydrochloric acid
(0.52 ml) was then added to the reaction mixture and the re-
sulting mixture was boiled for 3 h. The precipitate formed
was filtered off and dried.

1-(4-Methylphenyl)-4-(3-coumarinyl)imidazole (X1),
1-(4-methoxyphenyl)-4-(3-coumarinyl)imidazole  (XII),
1-(B-naphthyl)-4-(3-coumarinyl)imidazole (XIII), 1-(4-
methylphenyl)-4-(5,6-benzo-3-coumarinyl)imidazole (XIV),
1-(4-methoxyphenyl)-4-(5,6-benzo-3-coumarinyl)- imida-
zole (XV). A solution of 0.005 mole of compounds (VI - X)
in 70 ml of 15% nitric acid was heated with stirring over a
period of | h. The resulting precipitate was extracted, washed
with water, and dried.

EXPERIMENTAL BIOLOGICAL PART

The antimicrobial activity was studied using the method
of twofold serial dilution in beef-extract broth (pH 7.2) with
respect to E. coli 12, S. aureus 209, P. aeruginosa 40, and
B. subtilis 39. The minimal inhibiting concentrations for the
fungi C. albicans 23 and S. cerevisiae were determined using
the twofold dilution in liquid Sabouraud’s medium (pH 5.6)
[4]. It was found that the studied compounds exhibit the bac-
teriostatic effect only in high concentrations (see Table 2).
Note that bacteriostatic concentrations of antibiotics (tetracy-
cline, oxytetracycline, and chlorotetracycline) are about
20 pg/ml, and those of chloramphenicol, polymyxin B, and
erythromycin are 50, 20, and 5 pg/ ml, respectively [5].
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