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INTRODUCTION

A large number of heterocyclic compounds play a vital
role as drugs and pharmaceutical agents. The benzoimidazole
moiety is a core structure in various synthetic pharmaceuticals
displaying a broad spectrum of biological activity including
antiulcer, antitumor, antiviral and antibacterial effects [1-7].
Substituted 2-amino-ethylthiophenes also constitute an impor-
tant class of heterocyclic compounds possessing diverse biolo-
gical activities [8-11]. In addition to being bioactive substances,
these compounds find wide applications in synthesis. Due to
the continuing increase of antibacterial resistance and the lack
of novel antibiotics in the past several decades, it is of great
interest to discover novel antibiotics that could combat the
antibacterial resistance. This has given an impetus for the
synthesis of new ethylthiophenyl benzoimidazolyl benzamides,
acrylamides and propionamides and evaluation of their
biological significance and toxicity.

Thus, the development of practical and convenient method
for the construction of nitrogen containing heterocycles is an
important goal. In continuation of our work on substituted
2-amino-ethylthiophenes, the present investigation reports the
synthesis and antimicrobial activity of ethylthiophenyl benzo-
imidazolyl benzamides, acrylamides and propionamides.

EXPERIMENTAL

All the reagents and solvents were used as purchased
without further purification melting points were determined
in open capillary on a cintex melting point apparatus and are
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A series of novel 2/3 (1H-benzo[d]imidazol-2-yl)-N-(4-benzolyl-5-ethylthiophene-2-yl)benzamides, acrylamides and propionamides have |
been synthesized and the antimicrobial activities are evaluated against two Gram-positive and two Gram-negative bacteria and two plant-
pathogenic fungi. Some of the synthesized compounds have showed superior in vitro activities as compared to the standard drugs. The
chemical structures of all these compounds are identified by IR, "H NMR, mass spectroscopy and elemental analysis.

uncorrected. Purity of the compounds was checked by TLC.
TLC analyses performed on precoated silicagel (E. Merck
kieselgel 60F.s,) plates and visualization was done by exposing
to iodine vapour. IR (KBr) spectra were recorded on a Perkin-
Elmer 282 instrument; '"H NMR spectra on a Varian EM-390
spectrometer using TMS as internal reference; and mass spectra
on a Varian MAT CH-7 instrument at 70 eV. C, H and N
analyses were carried out on Carlo Erba 106 and Perkin-Elmer
analysers.

2-[(4-Benzoyl-5-ethylthiophen-2-yl)carbamoyl]benzoic
acid (2): Substituted ethyl-2-aminothiophene (1) (0.01 mol)
and phthalic anhydride (0.01 mol) were mixed well in mortar
and pestle. The intimate mixture was ground occasionally for
1 h at room temperature. The reaction-mixture (monitored with
TLC) was kept at ambient temperature for another 1 h for
completion of the reaction. The resulting solid was extracted
with aqueous sodium bicarbonate solution and filtered. The
clear filtrate on acidification gave the solid, which was recrysta-
llized from ethyl alcohol to get white crystals.

2-[(4-Benzoyl-5-ethylthiophen-2-yl)carbamoyl]-acrylic
acid (4) and propionic acid (6) were prepared similarly follo-
wing the same reaction conditions as described for compound
2.

2-(1H-Benzo[d]imidazol-2-yl)-N-(4-benzolyl-5-ethyl-
thiophene-2-yl)-benzamide (3a-c): 2-[(4-Benzoyl-5-ethyl-
thiophen-2-yl)carbamoyl]benzoic acid (2) (0.01 mol) and
o-phenylenediamine (0.01 mol) were taken in pyridine (30
mL) and the contents were refluxed for 5 h. The contents after
cooling were poured into crushed ice, separated solid was
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filtered, washed with water. Recrystallization was done with
ethyl acetate and benzene.

3-(1H-benzo[d]imidazol-2-yl)-N-(5-methyl-3-isoxaz-
olyl)acrylamides (5a-c) and propionamides (7a-c) were pre-
pared similarly following the same reaction conditions as
described for compounds 3a-c.

Physical and spectral data

2-[(4-Benzoyl-5-ethylthiophen-2-yl)carbamoyl]benzoic
acid (2): Yield: 90 %; m.p.: 165-167 °C; IR (KBT, Vi, cm™):
3024 (Ar-H), 2962 (C-H, CH,), 1740 (C=0), 685 (C-S), 1123
(C-N), 3250 (O-H), 1642 (C=C); "HNMR (300 MHz, DMSO):
6 1.25 (t, 3H), 2.87 (q, 2H), 6.07 (s, 1H), 7.33 (d, 1H), 7.34 (d,
1H), 7.48 (t, 1H), 7.49 (t, 1H), 7.55 (t, 1H), 7.89 (d, 1H), 7.95
(t, 1H), 7.99 (t, 1H), 8.45 (d, 1H), 9.23 (s, 1H), 11.2 (s, 1H);
MS m/z 379.43 (M*); Elemental analysis (%) calculated for
C,HisNO.S: C-66.47, H-4.52,N-3.69, O-16.87, S-8.45. Found
C-65.9, H-4.23, N-3.55, O-16.24, S-8.12.
2-(1H-Benzold]imidazol-2-yl)-N-(4-benzoyl-5-ethyl-
thiophen-2-yl)benzamide (3a): Yield: 87 %; m.p.: 245-247
°C; IR (KB, Vinay, cm™): 3029 (Ar-H), 2965 (C-H, CH.), 1760
(C=0), 689 (C-S), 1123 (C-N), 1648 (C=C); 'H NMR (300
MHz, DMSO): 8 1.25 (t, 3H), 2.87 (q, 2H), 5.0 (s, 1H), 6.16
(s, 1H), 7.23 (t, 1H), 7.23 (t, 1H), 7.34 (d, 1H), 7.35 (d, 1H),
7.48 (t, 1H), 7.45 (t, 1H), 7.45 (t, 1H), 7.57 (t, 1H), 7.57 (d,
1H), 7.59 (d, 1H), 7.76 (t, 1H), 7.97 (d, 1H), 8.09 (d, 1H),
9.15 (s, 1H); MS m/z 451.54 (M"); Elemental analysis (%)
calculated for C,;H2N;O,S: C, 71.82; H, 4.69; N, 9.31; O,
7.09; S, 7.10. Found C-70.56, H-4.52, N-8.25, 0-6.85, S-6.98.
N-[5-Ethyl-4-(phenylcarbonothioyl)thiophen-2-yl]-2-
(4-nitro-1H-benzo[d]imidazol-2-yl)benzamide (3b): Yield:
78 %; m.p.: 220-222 °C; IR (KBr, Vi, cm™): 3035 (Ar-H),
2958 (C-H, CH,), 1750 (C=0), 683 (C-S), 1135 (C-N), 1658
(C=C), 1524 (N-O); 'H NMR (300 MHz, DMSO): 4 1.26 (t,
3H), 2.89 (q, 2H), 5.25 (s, 1H), 6.26 (s, 1H), 7.49 (t, 1H), 7.47
(d, 1H), 7.38 (d, 1H), 7.37 (d, 1H), 7.41 (t, 1H), 7.48 (t, 1H),
7.49 (t, 1H), 7.57 (t, 1H), 7.96 (d, 1H), 7.77 (t, 1H), 7.93 (d,
1H), 8.19 (d, 1H), 9.85 (s, 1H); MS m/z 512.60 (M"); Elemental
analysis (%) calculated for C»;H,0N4O5S,: C-63.26, H-3.93,
N-10.93, 0-9.36, S-12.51. Found C-62.52, H-3.82, N-9.98,
0-9.08, S-11.95.
N-(4-Benzoyl-5-ethylthiophen-2-yl)-2-(5,6-dichloro-
1H-benzo[d]imidazol-2-yl)benzamide (3c¢): Yield: 82 %;
m.p.: 238-240 °C; IR (KBTI, Vi, cm™): 3025 (Ar-H), 2968
(C-H, CH,), 1740 (C=0), 689 (C-S), 1185 (C-N), 1668 (C=C),
792 (C-Cl); '"H NMR (300 MHz, DMSO): 6 1.28 (t, 3H), 2.79
(q, 2H), 5.35 (s, 1H), 6.36 (s, 1H), 7.47 (d, 1H), 7.38 (d, 1H),
7.37 (d, 1H), 7.41 (t, 1H), 7.49 (t, 1H), 7.57 (t, 1H), 7.96 (d,
1H), 7.77 (t, 1H), 7.93 (d, 1H), 8.45 (s, 1H), 8.54 (s, 1H), 9.85
(s, 1H); MS m/z 520.43 (M"); Elemental analysis (%) calculated
for C»H1sN;0,SCl: C-62.31, H-3.68, CI-13.62, N-8.07, O-
6.15, S-6.16. Found C-62.02, H-3.52, N-7.95, 0-5.98, S-5.95,
Cl-13.02.
4-[(4-Benzoyl-5-ethylthiophen-2-ylJamino)-4-oxobut-
2-enoic acid (4): Yield: 88 %; m.p.: 155-157 °C; IR (KBr,
Vinax, cm): 3032 (Ar-H), 2978 (C-H, CH,), 1730 (C=0), 679
(C-S), 1165 (C-N), 1658 (C=C), 3325 (N-H), 3200 (O-H); 'H
NMR (300 MHz, DMSO): 6 1.23 (t, 3H), 2.67 (g, 2H), 6.22

(s, 1H), 6.51 (d, 1H), 6.82 (d, 1H), 7.69 (t, 1H), 7.68 (t, 1H),
7.75 (t, 1H), 7.95 (d, 1H), 7.99 (d, 1H), 9.20 (s, 1H), 11.0 (s,
1H); MS m/z 329.37 (M"); Elemental analysis (%) calculated
for Ci;HisNO.S: C-61.99, H-4.59, N-4.25, 0-19.43, S-9.74.
Found C-61.02, H-4.02, N-4.03, O-18.56, S-9.02.
3-(1H-Benzo|d]imidazol-2-yl)-N-(4-benzoyl-5-ethyl-
thiophen-2-yl)acrylamide (5a): Yield: 79 %; m.p.: 240-242
°C; IR (KB, Vi, cm™): 3063 (Ar-H), 2968 (C-H, CH,), 1745
(C=0), 689 (C-S), 1175 (C-N), 1678 (C=C), 3330 (N-H); 'H
NMR (300 MHz, DMSO): 8 1.25 (t, 3H), 2.87 (q, 2H), 5.0 (s,
1H), 6.22 (s, 1H), 6.51 (d, 1H), 6.92 (d, 1H), 7.32 (t, 1H), 7.32
(t, 1H), 7.50 (d, 1H), 7.53 (s, 1H), 7.69 (t, 1H), 7.68 (t, 1H),
7.75 (t, 1H), 7.95 (d, 1H), 7.99 (d, 1H), 9.20 (s, 1H); MS m/z
401.48 (M"); Elemental analysis (%) calculated for
CxH9N30,S: C-68.81, H-4.77, N-10.47, O-7.97, S-7.99.
Found C-68.12, H-4.12, N-9.98, 0-7.02, S-7.12.
N-(4-Benzoyl-5-ethylthiophen-2-yl)-3-(4-nitro-1H-
benzo[d]imidazol-2-yl)acrylamide (5b): Yield: 82 %; m.p.:
205-207 °C; IR (KBT, Vi, cm™): 3053 (Ar-H), 2958 (C-H,
CH,), 1745 (C=0), 689 (C-S), 1165 (C-N), 1688 (C=C), 3320
(N-H), 1525 (N-O); 1H NMR (300 MHz, DMSO): & 1.21 (t,
3H), 2.67 (q, 2H), 5.0 (s, 1H), 6.22 (s, 1H), 6.51 (d, 1H), 7.12
(d, 1H), 7.56 (t, 1H), 7.53 (s, 1H), 7.69 (t, 1H), 7.68 (t, 1H),
7.75 (t, 1H), 7.95 (d, 1H), 7.99 (d, 1H), 7.99 (d, 1H), 8.15 (d,
1H), 9.20 (s, 1H); MS m/z 446.48 (M*); Elemental analysis
(%) calculated for C,3HsN4O,S: C-61.87, H-4.06, N-12.55,
0-14.33, S-7.18. Found C-60.89, H-4.01, N-12.03, O-13.98,
S-7.12.
N-(4-Benzoyl-5-ethylthiophen-2-yl)-3-(5,6-dichloro-
1H-benzo[d]imidazol-2-yl)acrylamide (5¢): Yield: 78 %;
m.p.: 218-220 °C; IR (KBTI, Vinay, cm™): 3048 (Ar-H), 2928
(C-H, CH»), 1735 (C=0), 679 (C-S), 1155 (C-N), 1678 (C=C),
3310 (N-H), 685 (C-Cl); '"H NMR (300 MHz, DMSO): 1.18
(t, 3H), 2.47 (q, 2H), 5.10 (s, 1H), 6.32 (s, 1H), 6.51 (d, 1H),
7.09 (d, 1H), 7.66 (t, 1H), 7.55 (s, 1H), 7.89 (t, 1H), 7.88 (t,
1H), 7.99 (d, 1H), 8.15 (d, 1H), 8.35 (s, 1H), 8.45 (s, 1H),
9.20 (s, 1H); MS m/z 470.37 (M*); Elemental analysis (%)
calculated for C»3H7N3O,SCl,: C-58.73, H-3.64, N-8.93, O-
6.80, S-6.82, CI-15.07. Found C-57.93, H-3.26, N-8.03, O-
6.12, S-6.01, Cl1-14.02.
4-[(4-Benzoyl-5-ethylthiophen-2-yl)amino]-4-oxobut-
anoic acid (6): Yield: 75 %; m.p.: 190-192 °C; IR (KBT, Viax,
cm™): 3036 (Ar-H), 2968 (C-H, CH,), 1720 (C=0), 689 (C-
S), 1175 (C-N), 1698 (C=C), 3335 (N-H), 3230 (O-H); 'H
NMR (300 MHz, DMSO): 6 1.29 (t, 3H), 2.44 (t, 2H), 2.68 (t,
2H), 2.67 (q, 2H), 6.82 (d, 1H), 7.69 (t, 1H), 7.68 (t, 1H), 7.75
(t, 1H), 7.95 (d, 1H), 7.99 (d, 1H), 9.20 (s, 1H), 11.9 (s, 1H);
MS m/z 331.39 (M"); Elemental analysis (%) calculated for
C7Hi7NO,S: C-61.61,H-5.17,N-4.23, 0-19.31, S-9.68. Found
C-62.02, H-3.52, N-7.95, 0-5.98, S-5.95.
3-(1H-Benzo|d]imidazol-2-yl)-N-(4-benzoyl-5-ethyl-
thiophen-2-yl)propanamide (7a): Yield: 75 %; m.p.: 230-
232 °C; IR (KBTI, Viax, cm™): 3063 (Ar-H), 2968 (C-H, CH.,),
1745 (C=0), 689 (C-S), 1175 (C-N), 1678 (C=C), 3330 (N-
H); 'H NMR (300 MHz, DMSO): & 1.25 (t, 3H), 2.87 (q, 2H),
2.98 (t, 2H), 2.89 (t, 2H), 5.0 (s, 1H), 6.22 (s, 1H), 7.32 (t,
1H), 7.32 (t, 1H), 7.50 (d, 1H), 7.53 (s, 1H), 7.69 (t, 1H), 7.68
(t, 1H), 7.75 (t, 1H), 7.95 (d, 1H), 7.99 (d, 1H), 9.20 (s, 1H);
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MS m/z 403.50 (M*); Elemental analysis (%) calculated for
C;H2iN;0,S: C-68.46, H-5.25, N-10.41, O-7.93, S-7.95.
Found C-68.12, H-4.12, N-9.98, 0-7.02, S-7.12.

N-(4-Benzoyl-5-ethylthiophen-2-yl)-3-(4-nitro-1H-
benzo[d]imidazol-2-yl)propanamide (7b): Yield: 82 %; m.p.:
200-202 °C; IR (KBr, Vi, cm™): 3043 (Ar-H), 2978 (C-H,
CH,), 1745 (C=0), 689 (C-S), 1175 (C-N), 1678 (C=C), 3330
(N-H), 1551 (N-O); 'H NMR (300 MHz, DMSO): 8 1.18 (t,
3H), 2.78 (q, 2H), 2.65 (t, 2H), 2.96 (t, 2H), 5.0 (s, 1H), 6.22
(s, 1H), 7.32 (t, 1H), 7.32 (t, 1H), 7.50 (d, 1H), 7.53 (s, 1H),
7.69 (t, 1H), 7.68 (t, 1H), 7.75 (t, 1H), 7.95 (d, 1H), 7.99 (d,
1H), 9.20 (s, 1H); MS m/z 448.49 (M"); Elemental analysis
(%) calculated for C,3H;0N,O,S: C-61.59, H-4.49, N-12.49,
0-14.27, S-7.15. Found C-61.02, H-4.01, N-11.98, O-13.98,
S-7.12.

N-(4-Benzoyl-5-ethylthiophen-2-yl)-3-(5,6-dichloro-
1H-benzo[d]imidazol-2-yl)propanamide (7¢): Yield: 72 %;
m.p.: 215-217 °C; IR (KBT, Npa, cm™): 3048 (Ar-H), 2928
(C-H, CH,), 1735 (C=0), 679 (C-S), 1155 (C-N), 1678 (C=C),
3310 (N-H), 685 (C-Cl); 'HNMR (300 MHz, DMSO): 8 1.28
(t, 3H), 2.47 (q, 2H), 2.57 (t, 2H), 2.96 (t, 2H), 5.10 (s, 1H),
6.32 (s, 1H), 6.51 (d, 1H), 7.66 (t, 1H), 7.55 (s, 1H), 7.89 (t,
1H), 7.88 (t, 1H), 7.99 (d, 1H), 8.15 (d, 1H), 8.35 (s, 1H), 8.45
(s, 1H), 9.20 (s, 1H); MS m/z 472.39 (M"); Elemental analysis
(%) calculated for C»3sH9N3O,SCl,: C-58.48, H-4.05, N-8.90,
0-6.77,S-6.79, CI-15.01. Found C-57.98, H-3.98, N-8.01, O-
6.12, S-6.01, C1-14.02.

RESULTS AND DISCUSSION

2-Amino-ethylthiophene (1) was treated at room tempe-
rature with phthalic anhydride after grinding both the reactants

=~ >

Solid-state

0
0
_ R
s
o) 0 ~ o R NH,
N
¢ H R2 NH,

2 HO,C

to a fine powder in a mortar for 1 h at ambient temperature
(reaction monitored with TLC). It was extracted with aqueous
bicarbonate solution. The clear filtrate on neutralization gave a
product which was identified as 2-[(4-benzoyl-5-ethylthiphen-
2-yl)carbamoyl]benzoic acid (2) indicating that the anhydride
ring had been opened in the solid state (Scheme-Ia). Similarly,
2-aminothiophene (1) was also treated with maleic anhydride
and succinic anhydride under similar conditions, which led to
the formation of 2-[(4-benzoyl-5-ethylthiophen-2-yl)carba-
moyl]-acrylic acid (4) and propionic acid (6), respectively
(Scheme-Ib and Ic¢). The products 2, 4 and 6 were
characterized by elemental analysis (Table-1) and by IR, 'H
NMR and MS spectroscopy (Table-2). The foregoing 2-[(4-
benzoyl-5-ethyl-thiphen-2-yl)carbamoyl]benzoic acid (2) was
subjected to cyclocondensation with o-phenylenediamine in
pyridine to give 2-(1H-benzo[d]imidazolyl-2-yl)-N-(4-
benzolyl-5-ethylthiophen-2-yl))benzamides (3) (Scheme-Ia).
Similarly, 2-[(4-benzoyl-5-ethylthiophen-2-yl)carbamoyl]-
acrylic acid (4) and propionic acid (6) were cyclized to the
corresponding benzimidazoles 5 and 7, respectively by
refluxing them in pyridine solvent separately (Scheme-Ib and
Ic). The structures of 3, 5 and 7 were identified by analytical
(Table-1) and spec-troscopic (IR, '"H NMR and MS) data
(Table-2).

The newly synthesized intermediates, viz. 2-[(4-benzoyl-
5-ethylthiophen-2-yl)carbamoyl]benzoic acid (2), acrylic acid
(4) and propionic acid (6) in their IR spectra exhibited two
strong peaks around 3000 and 3200 cm™ due to carboxyl (OH)
and amide (NH) groups and two other strong absorptions
at 1675 and 1695 cm™ due to amide carbonyl and carboxyl
carbonyl groups respectively. '"H NMR spectra of the products
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2, 4 and 6 showed down field signals at 8 9.7 and 11.0 due to

nique of Vincent et al. [12]. The zone of inhibition formed was

TABLE-1 TABLE-2
ANTIBACTERIAL SCREENING RESULTS OF ANTIFUNGAL SCREENING RESULTS OF
COMPOUNDS 3,5 AND 7 COMPOUNDS 3,5 AND 7
Zone of inhibition (mm) Conc. Spore germination inhibition (%)
Conc. C d.
Compd. (ug/mL) E. P. B. S. omp (ug/mL) D. halides F. oxysporum

coli vulgaris  mycoides  aureus 160 270 275

N U S S
o g d o 480 91.0 100.0

3b 600 4.5 5.0 3.5 6.0 640 100.0 100.0

900 8.0 10.0 8.5 9.5 160 17.0 30.0

3 600 7.5 7.0 8.0 9.0 320 70.0 97.0

¢ 900 9.5 11.0 10.0 12.0 3b 480 045 100.0

5 600 6.0 8.0 5.0 6.0 640 100.0 100.0

a 900 12.8 14.0 115 10.0 160 15.0 24.0

sh 600 6.0 8.0 5.8 7.5 3 320 52.5 46.0

900 10.5 13.5 12.0 11.0 ¢ 480 82.5 82.0

5 600 5.5 6.0 7.5 9.0 640 100.0 100.0

¢ 900 8.0 9.0 8.5 10.0 160 53.2 62.2

7 600 7.0 8.6 5.8 5.6 5a 320 80.3 90.5

a 900 13.0 15.0 12.5 14.0 480 94.3 100.0
h 600 55 6.0 45 6.5 640 100.0 100.0

900 10.5 13.0 9.0 10.0 160 28.6 21.1

7 600 7.0 8.0 55 7.0 sh 320 54.0 47.6

¢ 900 9.5 11.0 11.0 10.5 480 68.9 72.0
. 9.0 75 5.0 3.0 640 100.0 100.0

Streptomycin 115 10.0 7.0 6.0 160 200 192

5¢ 320 39.5 28.0

. . 480 76.2 66.0
amide and carboxyl hydrogens, which are D,O exchangeable. 640 100.0 85.1
The mass spectra of the products 2, 4 and 6 agrees well with 160 273 62.0
the proposed structures. Structures of the title compounds, - 320 532 95.0
viz., 2/3(1H-benzo[d]imidazol-2-yl)-N-(4-benzolyl-5-ethyl- a 480 90.3 100.0
thiophene-2-yl)benzamides (3), acrylamides (5) and propio- 640 100.0 100.0
namides (7) were also established by IR, '"H NMR and MS 160 505 o
320 100.0 79.0

spectra data (Table-2). IR spectra of 3, 5 and 7 showed absorp- 7b 480 100.0 958
tions around 3400, 3290, 1685 cm™ due to amide carbonyl, 640 100.0 100.0
amide NH and benzimidazole NH respectively. 'H NMR spectra 160 17.3 30.5
of 3, 5 and 7 conspicuously shown two down field signals at & 7e 320 36.6 49.8
9.7 and 11.0 due to the amide and newly formed benzimidazole 480 582 79.0
640 100.0 86.0

ring NH protons, respectively. The product structures were
further confirmed by their mass spectra.

Antibacterial activity: 2/3(1H-benzo[d]imidazol-2-yl)-
N-(4-benzolyl-5-ethylthiophene-2-yl)benzamides (3), acryl-
amides (5) and propionamides (7) were screened for their
antibacterial activity against two Gram-negative bacteria
Escherichia coli and Proteus vulgaris and two Gram-positive
bacteria Bacillus mycoides and Staphylococcus aureus at 600
and 900 pg/mL concentration using the filter paper disc tech-

measured in mm. Streptomycin antibiotic disc (High media
SD 181) was used as standard for comparison.

Table-1 reveals that the compounds of the series 3, § and
7 exhibited appreciable activity against both Gram-positive
and Gram-negative bacteria. In this series, the compounds Sa
and 7a possessing acrylamide and propionamide groups with
unsubstituted benzimidazole moieties showed maximum
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activity by inhibiting growth of all the bacteria to a significant
level in comparison with the standard drug streptomycin at
the same concentration (900 ug/mL). Hence, they can be
exploited for formulation of bacterocides.

Antifungal activity: 2/3(1H-benzo[d]imidazol-2-yl)-N-
(4-benzolyl-5-ethylthiophene-2-yl)-benzamides (3), acryl-
amides (5) and propionamides (7) were also screened for their
antifungal activity against two plant pathogens viz., Fusarium
oxysporum and Drescherla halides following the glass slide
humid chamber technique [13] at 160 pg, 320 ug, 480 pg and
640 pug/mL concentration. Mancozeb (fungicide) was used as
the standard for comparison of the activity.

From Table-2, it is evident that these compounds exhibit
strong fungicidal activity, which was lethal even at 480 pug/mL
concentration. In this series, the compounds 3a, 5a, 7a and 7b
exhibited remarkable fungitoxicity against both the fungi. This
may be due to the presence of the benzimidazole ring-carrying
isoxazolyl benzamide, acrylamide and propionamide moieties
and also may be due to presence of the nitro group (in compound
7b). Hence, they can be exploited for formulation of fungicides
(Table-2).

Conclusion

Syntheses of novel isoxazolyl benzoimidazolyl benza-
mides, acrylamides and propionamides have been achieved in
atwo-step process, in which the first step is a solid state reaction.
The antimicrobial screening results indicated that the com-
pounds Sa and 7a are found to be active agents and can be

exploited for formulation of bacterocides and fungicides.
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