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Synthesis and antimicrobial screening of
5H,7H-N-(coumarin-6-yl)-2,8-diphenyl-5,7-
dioxo-4,5,6,7-tetrahydrobenzimidazo[5,6-C]-

furan and 5H,7H-N-(coumarin-6-yl)-2,8-

diphenyl-5,7-dioxo-6-(7-methoxy-4-
methylcoumarin-6-yl)-4,5,6,7-tetrahydro
benzimidazo[5,6-C]pyrrole
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The Schiff bases 2a-d of 6-aminocoumarins 1a-d on reaction
with 4-benzylidene-2-phenyloxazolin-5-one in DMF and catalytic
amount of pyridine afford 4-benzylidene-3-(coumarin-6-yl)-2-
phenylimidazolin-5-ones 3a-d which on further Wittig reaction
yield the corresponding 4-benzylidene-3-(coumarin-6-yl)-5-
methylene-2-phenylimidazolines 4a-d. Compounds 4a-d on
Diel’s-Alder reaction with maleic anhydride and N-(7-methoxy-4-
methylcoumarin-6-yl)maleimide separately give SH,7H-N-(cou-
marin-6-yl)-2,8-diphenyl-5,7-dioxo-4,5,6,7-tetrahydrobenzimida-
z0(5,6-C)furans 5a-d and 5H,7H-N-(coumarin-6-yl)-2,8-diphenyl-
5,7-dioxo-6-(7-methoxy-4-methylcoumarin-6-y1)-4,5,6,7-tetrahydro-
benzimidazo(5,6-C)pyrroles 6a-d respectively. The structures of
the compounds have been established on the basis of the spectral
and analytical data. All the compounds 3-6a-d have been screened
for their antimicrobial activities and found to exhibit significant
antibacterial and antifungal activities.
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Coumarin derivatives have aroused considerable
interest of chemists due their versatile practical appli-
cations as well as their wide range of biochemical
properties'. Nitrogen mustards synthesized from 6-
aminocoumarins exhibit carcinogenic activity’. They
are also known to possess antiviral’ activity and
especially effective against HIVI(ref 4). The Schiff
bases of 6-aminocoumarins are well-known for their
wide range of pharmaceutical like antibacterial, and
antifungal’ activities. Moreover, many imidazoline
derivatives have been reported to be topically
effective in nasal congestion’. Also, the benzimi-

dazoles and their derivatives constitute a class of
biologically active antihelmintic compounds active
against whipworm infestations’. Encouraged with the
above reports, we planned to synthesize new
heterocyclic compounds containing the benzimidazole
moiety substituted at the 6-postion of the coumarin
ring via the formation of the Schiff bases of the 6-
aminocoumarin,

6-Aminocoumarins la-d on treatment with
benzaldehyde in ethanol in presence of catalytic
amount of glacial acetic acid afforded the Schiff
bases’ 2a-d, which on reaction with 4-benzylidene-2-
phenyloxazoline-5-one® in DMF and catalytic amount
of pyridine yielded 4-benzylidene-3-(coumarin-6-yl)-
2-phenylimidazolin-5-one 3a-d. The IR spectrum of
3b in KBr suggested the absence of -NH, group due
to absence of any significant band beyond 3056 cm™
indicating the formation of product. Its “C NMR
spectrum in DMSO-dg showed signals at 6 159.00 for
the >C=N-, 173.20 for the carbonyl group at Cs, etc.
Compounds 3a-d on Wittig reaction in toluene
afforded 4-benzylidene-3-(coumarin-6-yl)-5-methyl-
ene-2-phenylimidazoline  4a-d. The "“CNMR
spectrum of 4b in DMSO-ds did not show any signal
at & 173.20 indicating the absence of the carbonyl
group at Cs observed in the ?C NMR spectrum of 3b.
Compounds 4a-d on Diel’s-Alder reaction with
maleic anhydride and N-(7-methoxy-4-methylcou-
marin-6-yl)maleimide separately in dichloromethane
and anhy. AICl; furnished the corresponding 5H,7H-
N-(coumarin-6-yl)-2,8-diphenyl-5,7-diox0-4,5,6,7-tetra-
hydrobenzimidazo[5,6-C]furan 5a-d and 5H,7H-N-
(coumarin-6-yl)-2,8-diphenyl-5,7-dioxo-6-(7-methoxy-
4-methylcoumarin-6-yl)-4,5,6,7-tetrahydrobenzimidazo-
[5,6-C]pyrrole (6a-d, Scheme I). The IR spectrum of
5b in KBr showed band at 1792 cm™ for the carbonyls
at Cs and C,, etc. Its "H NMR spectrum in DMSO-dg
showed a doublet at & 2.23 for two protons of the
methylene group at Cg, triplet at 2.42 for the proton at
Ca4. A quartet was observed at 2.52 for the proton at
C7, and a doublet at 3.00 for the proton of C4. The
BC NMR spectrum in DMSO-dg showed signals at &
25.75 for Cs, 35.25 for Cy, 82.25 for Cy,, 82.50 for Co,,
etc. Its mass spectrum showed molecular ion peak
(m/z) M 500 (35). The 'H NMR spectrum of 6b in
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DMSO-ds showed a sharp singlet at 6 3.80 for the
three protons of the methoxy group. Its “C NMR
spectrum in DMSO-ds showed signals at 6 55.17 for
the carbon of the methoxy group, etc.

Antimicrobial activity

The compounds 3-6a-d were screened for their
antibacterial activity against S. aureus, and S typhi
and antifungal activity against A. niger and C.
albicans (Table 1). The minimum inhibitory
concentration (MIC) was determined using tube
dilution method according to the standard procedure’,
DMF was used as a solvent and blank. Ciprofloxacin
and miconazole were used as the antibacterial and

antifungal standards respectively. An examination of
result reveals that all the compounds showed
antimicrobial activity ranging from 50 pg/mL to
200 pg/mL.

Experimental Section

General. Melting points were determined in open
capillaries and are uncorrected. IR spectra were
recorded on a Perkin-Elmer 257 spectrophotometer
using KBr, '"H NMR and *C NMR were recorded on
a Bruker AMX500 MHz using TMS as an internal
standard; mass spectra on a Shimadzu GC-MS. The
homogenity of the compounds was determined on the
silica gel plates. The spots were developed in the
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Table I — Antimicrobial activity data of compounds 3- 6a-d.
(MIC pg/mL)

Compd Antibacterial Antifungal
activity activity
S.aureus S.typhi A.niger C. albicans
3a - + ++ -
3b + ++ ++ -
3c + ++ ++ +
3d ++ +++ ++ ++
4a + - - +
4b + - + +
4c ++ + + ++
4d ++ ++ ++ +++
5a + ++ - +
5b + ++ + +
5c ++ ++ + ++
5d ++ +++ ++ ++
6a ++ + + -
6b ++ ++ + +
6c ++ +++ ++ ++
6d +++ -+ ++ ++
Ciprofloxacin * *
Miconazole * *

Note: 200 pg/mL = +, 150 pg/mL =++, 100 pg/mL = +++, 50
pg/mL = ++++, - = Not active up to 200 pg/mL, * =5 pg/mL

iodine chamber. All the compounds gave satisfactory
elemental analysis.

4-Benzylidene-3-(7-methylcoumarin-6-yl)-2-
phenylimidazolin-5-one 3b. A mixture of Schiff
bases 2b (0.01 mole) and 4-benzylidene-2-
phenyloxazoline-5-one was refluxed in DMF in
presence of catalytic amount of pyridine for 5 hr. The
mixture was cooled and poured over crushed ice and
water containing a little amount of conc. HCl. The
product obtained was filtered, washed, dried and
recrystallised from ethanol. Similarly 3a and 3c-d
were also prepared.

3a: Mol. Formula C,sH¢N,Os;, m.p. 150°C, yield:
69%. 3b: Mol. formula CyH;sN,Os;, m.p. 179°C,
yield: 65%; 'HNMR (DMSO-ds, 8): 2.43 (s, 3H, -
CH;), 6.10 (s, 1H, =CH-, =CH-C¢Hs), 6.44 (d,
J=9.50Hz, 1H, C5-H), 6.60 (d, J=7.50Hz, 2H, C,-H &
Ce¢-H), 6.80 (t, 2H, Cs-H & Cs-H), 6.95 (d,
J=9.50Hz, 2H, C,-H & C¢»-H), 7.08 (t, 1H, C4-H),
7.25 (t, 2H, Cy»-H& Cs+-H), 7.32 (s, 1H, Cs-H,
coumarin), 7.60 (t, 1H, C4»-H, —Ph), 7.90 (s, 1H, C7-
H), 8.11 (d, J=9.50Hz, 1H, C,-H). *C NMR (DMSO-
ds, 8): 17.00 (-CHj3), 112.00 (=CH-Ph), 116.00 (Cs),

118.00 (C4y), 144.00 (Cy), 148.18 (Cg), 153.20 (C7),
154.00 (Csy), 159.00 (Cy), 161.10 (Cy), 173.20 (Cs),
120.00-143.00 (16 C-atoms); 3c: Mol. formula
C27H20N203, m.p. ZOOOC, y1€1d 56%. 3d: Mol.
formula C26H18N204, m.p. 1870C, y1€1d 59%.

4-Benzylidene-3-(7-methylcoumarin-6-yl)-5-
methylene-2-phenylimidazoline 4b. A mixture of 3b
(0.01 mole) and Wittig reagent (PhsP=CH,), (0.01
mole) in toluene (20 mL) were refluxed for 3 hr. The
mixture was cooled and quenched into saturated
solution of ammonium chloride and later extracted
with diethylether. The solvent on evaporation yielded
the product, which was recrystallised from ethanol.
Similarly 4a and 4c-d were also prepared.

4a: Mol. formula C26H13N202, m.p. 1680C, y1€1d
81%; 4b: Mol. formula C,;HN,O,, m.p. 157°C,
yield: 76%; 'H NMR (DMSO-ds, 8): 2.43 (s, 3H, -
CHj), 5.15 (s, 2H, =CH,), 6.10 (s, 1H, =CH-, =CH-
Ce¢Hs), 6.44 (d, J=9.50Hz, 1H, C;-H), 6.60 (d,
J=7.50Hz, 2H, Cy-H and Cg¢-H), 6.80 (t, 2H, C;-H
and Cs--H, =CH-Ph), 6.95 (d, J=9.50Hz, 2H, C,~-H
and Cg--H), 7.08 (t, 1H, C4-H), 7.25 (t, 2H, C;+-H
and Cs»-H), 7.32 (s, 1H, Cs), 7.60 (t, 1H, Cy-H),
7.90 (s, 1H, C5-H), 8.11 (d, J=9.50Hz, 1H, C4-H);
BCNMR (DMSO-dg, 8): 17.00 (-CHs), 110.00
(=CH,), 112.00 (=CH-Ph), 116.00 (Cs), 118.00 (Csy),
144.00 (Cy), 148.18 (C¢), 153.20 (C7), 154.00 (Csy),
159.00 (C,), 161.10 (Cy), 120.00 —143.00 (18 C-
atoms); 4c: Mol. formula CyH»,N,0,, m.p. 177°C
yield 72%; 4d: Mol. formula CosH,,N,03, m.p. 197°C,
yield 67%.

5H,7H-N-(7-methylcoumarin-6-yl)-2,8-diphenyl-
5,7-dioxo0-4,5,6,7-tetrahydrobenzimidazo[5,6-c]furan
5b. A mixture of 4a-d, (0.001 mole) and maleic
anhydride (0.001 mole) in dichloromethane (20 mL)
were stirred at room temperature in presence of
catalytic amount of anhy. AICI; for 1 hr. It was then
poured over crushed ice and water containing a little
amount of conc. HCl and later extracted with
dichloromethane. The solvent on evaporation afforded
the product, which was recrystallised from ethanol.
Similarly 5a and 5¢c-d were also prepared.

5a: Mol. formula C;oH;sN,Os, m.p. 185°C, yield:
77%; 5b: Mol. formula C3;HN,Os, m.p. 206°C,
yield: 73%, 'H NMR (DMSO-ds, 8): 2.23 (d, 2H, Cy),
2.33 (s, 3H, -CHj), 2.42 (t, 1H, C4-H), 2.52 (q,
J=6.50Hz, 1H, C;,-H), 3.00 (d, 1H, C,), 6.44 (d,
J=9.50Hz, 1H, C;-H), 6.60 (d, J=7.50Hz, 2H, C,~-H
& Cg¢-H), 6.80 (t, 2H, C;+-H and Cs.-H), 6.95 (d,
J=9.50Hz, 2H, C,»-H and C¢-H), 7.08 (t, 1H, C4-H),
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7.25 (t, 2H, C3»-H and Cs~-H), 7.32 (s, 1H, Cs-H),
7.60 (t, 1H, C4»-H), 7.90 (s, 1H, Cg-H), 8.11 (d,
J=9.50Hz, 1H, C4-H); °C NMR (DMSO-ds, 8): 17.00
(-CH3;), 25.75 (Cs), 35.25 (C4), 82.25 (C4y), 82.50
(Cra), 116.00 (Csy), 118.00 (Cya), 144.00 (Cy), 148.18
(Ce), 153.20 (C7), 154.00 (Cgy), 159.00 (C,), 161.10
(Cy), 173.20 (Cs), 174.10 (C5), 120.00 —143.00 (16 C-
atoms); Mass (m/z) (%): M 500 (35), 423 (39), 346
(52), 187 (30), 161 (12), 159 (10), 135 (40), 131 (20),
130 (10), 102 (03), 91 (44), 77 (100), 76 (10), 63 (23),
5¢: Mol. formula C3;HN,Os, m.p. 196°C, yield:
67%, 5d: Mol. formula Cs,H»;pN,O4, m.p. 182°C,
yield: 81%.

5H,7H-N-(7-methylcoumarin-6-yl)-2,8-diphenyl-
5,7-dioxo-6-(7-methoxy-4-methylcoumarin-6-yl]-
4,5,6,7-tetrahydrobenzimidazo(5,6-c)pyrrole 6b. A
mixture of 4a-d (0.01 mole) and N-(7-methoxy-4-
methylcoumarin-6-yl)maleimide (0.01 mole) in
dichloromethane (20 mL) were stirred at room
temperature in presence of catalytic amount of anhy.
AICI; for 1 hr. It was then poured over crushed ice
and water containing a little amount of conc. HCI and
later extracted with dichloromethane. The solvent on
evaporation  afforded  product, which  was
recrystallised from ethanol. Similarly 6a and 6c-d
were also prepared.

6a: Mol. formula C4Hy;N307, m.p. 187°C, yield:
76%, 6b: Mol. formula C4;HyN30,, m.p. 195°C,
yield: 66%; 'HNMR (DMSO-ds, 8): 223 (d,
J=6.50Hz, 2H, Cs), 2.33 (s, 2 x 3H, 2 x—CHj3), 2.42 (t,
1H, C4,-H), 2.52 (q, J=6.50Hz, 1H, C;,-H), 3.00 (d,
J=6.50Hz, 1H, C,), 3.80 (s, 3H, —OCH}3), 6.30 (s, 1H,
Cy—H), 6.44 (d, J=9.50Hz, 1H, Cs-H), 6.60 (d,
J=7.50Hz, 2H, C»-H and Ce-H), 6.80 (t, 2H, Cs-H
and Cs-H), 6.95 (d, J=9.50Hz, 2H, C,+-H and C4-H),
7.08 (t, 1H, C4-H), 7.25 (t, 2H, C3»-H and Cs--H),
7.32 (s, 1H, Cs-H), 7.45 (s, 1H, Cs~H), 7.60 (t, 1H,
Cy-H), 7.75 (s, 1H, Cg-H), 7.90 (s, 1H, Cgn-H), 8.11
(d, J=9.50Hz, 1H, C4-H). *C NMR (DMSO-ds, 8):
17.00 (C;—CHj;), 17.50 (C4—CHj3), 25.75 (Cg), 35.25

(Cy), 55.17 (—OCHs;), 82.25 (C4,), 82.50 (C7y), 116.00
(C3& Cym), 118.00 (Cyy and Cyy), 144.00 (C4 148.18
(C¢ Cgm), 153.20 (C and Cyw), 154.00 (Cgy and Cgym),
159.00 (Cy), 161.10 (Cy), 162.10 (Caw), 173.20 (Cs),
174.10 (Cy), 110.00— 143.00 (19 C-atoms). 6¢: Mol.
formula CyH3N3;0,, m.p. 213°C, yield: 69%, 6d:
Mol. formula C44H3;N30g, m.p. 193°C, yield: 57%.
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