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SYNTHESIS OF SOME 6,7-DISUBSTITUTED IMIDAZO[4,5-g]QUINOXALINE DERIVATIVES
AS POSSIBLE ANTIMICROBIALS
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Tiirkiye

In this study, some 6,7-disustituted imidazo
[4.,5-g Jquinoxaline derivatives were synthesized
by reacting 5,6-diaminobenzimidazole and some
1,2-dicarbonyl compounds. The antibacterial and
antifungal activities of the compounds were
examined.

Bu ¢alismada, 5,6-diaminobenzimidazol degi-
sik 1,2-dikarbonil tiirevleriyle reaksiyona sokula-
rak 6,7-disiibstitiie imidazo[4,5-g] kinoksalin tii-
revleri sentezlendi. Elde edilen bilegiklerin anti-
bakteriyel ve antifungal etkileri tiip diliisyon
yontemiyle incelendi.
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Introduction

The presence of imidazole or benzimi-
dazole moiety in various biologically
active drugs led the many investigators to
study the properties of new nrrudazole or
benzimidazole derivatives(1-3).

It is also well known that quinoxaline
derivatives possess marked biological
activity such as antimicrobial and anti-
cancer activities(4).

Motivated by the above observations
and as an extension of our previous
works on pyrido or pyrazino condensed
benzimidazoles, we report here the synt-
hesis and antibacterial and antifungal test-
mg of some 6,7-disubstituted imidazol4,

5—glquinoxaline derivatives.

Materials and Medhods

Melting points were determined by using an
Electrohermal Melting Point apparatus and are
uncorrected. Spectroscopic data were recorded on
the following instruments: IR:Shimadzu IR 435
spectrophotometer; IH-NMR: Jeol 60 NMR
spectrometer. Analyses for C, H, N were within

0.4% of the theoretical values. The tin complex
of 56-diaminobenzimidazole was prepared from
35,6-dinitrobenzimidazole which is obtained by
nitration of benzimidazole as described in previ-
ous study(5). Benzil derivatives, furil and thenil
were obtained by oxydating the corresponding
benzoines, furoine and thenoine derivatives. Phe-
nantro-9,10-dione was prepared from phenantrene
according to “organic synthesis” procedure(6).
6,7-Disubstituted Imidazo[4,5~g Jquinoxalines
General procedure

A mixture of 5,6-diaminobenzimidazole tin
complex (3 g) and an appropriate 1,2-dion deri-
vative (5 mmol) (for the compound 1, excess
CH;3COONa was added) was refluxed in ethanol

(100 ml) for 3 hr. 5 ml of NH; was added into

the mixture. The precipitate was discarded. The
filtrate was evaporated to dryness. The residue
was crystallized from ethanol. Some characteris-
tics of the compounds were given in Table 1.

1:IR (KBr, cm'!): 3380-2450 (N-H), 1635-
1401 (C=N, C=C). 'H-NMR (DMSO-dg) ©
(ppm) :8.42 (2H, s, C4’9-H), 8.70 (1H, s, C,-H),
8.95 (2H, s, C¢ 4-H).

193



Acta Pharmaceutica Turcica
XXXX (4) 193-196 (1998)

0] H,oN N
R 2 N R __ N
+ J — > J
R NS
0 H,N N RN N
H H

1-8
Table 1 Some characteristics of the compounds
"~ Compound R Yield (%) Mp (°C) Mol Formula
(Mol. Weight)
1 H 58 300 CoHsN,
(170.17)
2 O 62 268 CyiHiNy
(322.37)
3 ()-cm 65 210 CoHigN,
(350.42)
4 ()-oct 76 192 CaeHisNLO;
(382.42)
5 ()@ 72 180 CoHLCLN,
(391.26)
O ‘
6 1 7 51 310 C17H1oN40;
(302.29)
S
7 ;\ /; 78 214 Cy7H10NsS,
(334.41)
8 J 75 300 CyHN;
@ (330.43)
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2:IR (KBr, cm™!): 3360-2460 (N-H), 1650-
1400 (C=N, C=C), 763, 696 (Monosubstituted
benzene). TH-NMR (DMSO-dg) G (ppm) :7.2-
7.8 (10H, m, Ar-H), 8.45 (2H, s, C49-H), 8.68
(IH, s, C,-H).

3:IR (KBr, cm): 3300-2300 (N-H), 1654-
1442 (C=N, C=C). IH-NMR (DMSO-dg) ©
(ppm) :2.47 (6H, s, Ar-CHy), 7.26 (2H, d, j:7.69
Hz, Ar- C; 5-H), 748 (2H, d, j:7.91 Hz, Ar-C, ¢-
H), 8.66 (1H, s, C,-H).

6:IR (KBr, cm!): 3350-2450 (N-H), 1635-
1400 (C=N, C=C), 1250, 1060 (C-O). H-
NMR (DMSO-dg) 6 (ppm) :6.68 (4H, s, furyl-

CH; 4-H), 7.89 (2H, s, furyl-CHs-H), 8.13 (2H,
s, C49-H), 895 (1H, s, C,-H).

8:IR (KBr, cm!): 3300-2450 (N-H), 1625-
1417 (C=N, C=C). 'H-NMR (DMSO-dg) ©
(ppm) :7.85-8.05 (4H, m, CH;g11.12-H), 8.59
(2H, s, CHy ;5-H), 8.75-8.95 (3H, m, Cy-H and
Ce.13-H), 9.30-9.45 (2H, m, Cg ;o-H).

Determination of the antibacterial and antifungal
activities

Antibacterial ve antifungal activites of the
compounds were determined using the tube
dilution technique(7). The stock solutions of the
compounds were prepared in DMSO. Chloram-
phenicole and Fluconazole were used as control

antibactrial and antifungal agents. The MIC
values are given as pg/ml. The standard bacteria
and fungi strains used and MIC values are shown
in Table 2. )

Results and Discussion

Imidazo-quinoxaline derivatives. were
obtained reacting 4,5-diaminobenzimida-
zole with the suitable dicarbonyl com-
pounds. The structure of the componds
were elucidated with spectral methods
and elemental analyses. In the IR spectra,

the broad bands at 3150-2460 cm-! due to
N-H are very characteristic for imidazole
or benzimidazole moiety(8).

In the NMR spectra, the signals due to
C,-H and C,9-H protons which are
common in all compounds are observed
as signlets at about 8.6 and 8.4 ppm
respectively. The signals of other aro-
matic, methyl, methoxy protons were
obtained as expected.

The most sensitive microorganism for
the control for antibiotic chlorampheni-
cole appeared to be E.coli and C.albicans
for the control for antifungal fluconazole.
By looking at the results we may conclu-
de that our products have noticeable
antibacterial and antifungal acvities. The

Table 2. Antibacterial and antifungal activities of the compounds

Comp. E.C. Ps.A. CA. C.P. T.G.
1 62.5 125 32.25 62.5 62.5
2 250 250 62.5 125 125
3 250 250 125 250 125
4 250 250 125 250 250
5 62.5 125 62.5 125 125
6 62.5 125 62.5 125 125
7 125 125 62.5 125 250
8 250 250 125 125 250

Chloramphenicole| 0.9 15.6 31.25 62.5 31.25

Fluconazole 62.5 62.5 0.9 62.5 15.6

E.C.: Echerichia coli, Ps.A.. Pseudomonas aeroginosa, C.A.: Candida albicans,

C.P.: Candida parapsilosus, T.G.: Torulopsis globrata
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MIC values of chloramphenicole are 0.9
and 15.6 pg/ml against E.coli and P.
aeroginosa respectively. Therefore some
of our compounds which possess lower
MIC values such as 62.5 pg/ml may be
considered as notably potential antibac-
terial. The MIC values of fluconazole are
0.9, 62.5 and 15.6 pg/ml against C.albi-
cans, C.parapsilosus and T.globrata, res-
pectively. Hence our compounds may be
regarded as highly active antifungals aga-
inst these fungi.
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