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ABSTRACT 

Imidazoles are nitrogen containing heterocyclic compounds, widely present in nature. The 

imidazole ring is a part of several important natural products, including purine, histamine, histidine 

and nucleic acid. Highly substituted imidazoles derivatives belong to a crucial structural motif that 

is seen in many pharmaceutically and biologically interesting molecules. They have been 

intensively used in medicinal chemistry as drugs such as antihistaminic
1
, antiulcerative,

2
 

antihelmentic,
3
 and antipsychotic.

4
 Several benzimidazoles have been reported as antiviral,

7
 

anticoagulant,
8
 antiinflammatory,

9
 antibacterial

10
 and anticancer agents.

11
 The present work deals 

with the derivatization of 2-(1H-benzo[d]imidazol-2-yl)-3-oxobutanenitrile with thiazolidin-4-one, 

oxazolidin-4-one and azetidin-2-one and characterization. All the compounds were tested for 

biological activity against E. coli, S. typhi, S. aureus while streptomycin was used as standard. 
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INTRODUCTION 

Benzimidazole as the heterocyclic compounds having influence on biological activity and in the 

practice of medicinal chemistry developed from an empirical one concerning organic synthesis of 

new compound based largely on the modification of the core structural substitution
1,2

. The high 

therapeutic properties of the Benzimidazole related drugs have encouraged the organic chemists to 

synthesize a large number of novel chemotherapeutic molecules. Benzimidazole derivatives have 

been intensively used in medicinal chemistry as drugs such as antihistaminic
3
, antiulcerative

4
, 

antihelmentic
5
, and antipsychotic

6
. Some of their analogous show an array of biological activities, 

including non-nucleoside HIV-1 reverse transcriptase inhibitors
7
, β-lactamase inhibitors, 20-HETE 

(20-Hydroxy-5,8,11,14-eicosatetraenoic acid) synthase inhibitors, carboxypeptidaseinhibitors, 

hemeoxygenase inhibitors
8
 and they are selective inhibitors of cyclo-oxygenase-Cox-2

9
, Several 

benzimidazoles have been reported as antiviral
10

 anticoagulant
11

 anti-inflammatory
12

, anti-

bacterial
13

 and anti-cancer agents
14

, Moreover benzimidazol-thione and alkyl-thiosubstituted 

benzimidazoles systems have been tested as potential anti-microbial
15

, anti-bacterial
16

, anti-tumor 

agents
17

, anti-aging agents
18

, anti-coagulants
19

, anti-fungal
20

, anti-tubercular
21

, anti-diabetic
22

 and 

anti-malarial
22

. Thiazolidenone
23-27

, Oxazolidinone
28

, Azetidinone
29

 moieties are prominent for the 

biological and pharmacological activities. Kohli P. et.al
30

 have reported some biologically active 

molecules of thiazolidinones and their arylidenes using marcaptobenzoxazole. Linezolid
31

 is the 

first compound commercialized worldwide from the oxazolidinones class of anti-bacterial 

compound to treat multi-drug resistant gram positive infections. These findings stimulated our 

interest on incorporating, 1H-benzimidazole-2-acetonitriles, thiazolidenone, oxazolidenone and 

azitidene moieties in one framework with aim to obtain compounds of potent antimicrobial 

activities. 

MATERIALS AND METHOD 

All the Chemicals used in the synthesis of the compounds were obtained from Merck and were of 

analytical grade. Melting points of the compounds synthesized were determined using Thiele’s 

melting point apparatus and were uncorrected. Purity of the compounds was checked by Thin 

Layer Chromatography using silica gel as stationary phase and combination of Ethyl acetate: Pet-

ether as mobile phase. The IR, UV, NMR, Mass spectra of the synthesized compounds were 

recorded for the characterization from the University of Mumbai and Indian Institute of 

Technology (IIT) Mumbai. All the synthesized compounds were screened for their antimicrobial 

activities by drug diffusion method by preparing the discs of the drug.  
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Scheme 1: Preparation of Thiazolidenone 

 

Scheme 2: Preparation of Oxazolidenone 

 

Scheme 3: Preparation of Azitidene 

RESULTS AND DISCUSSION 

2-Acetocyano methyl-1H-benzimidazole was synthesized
32

 and the same was on refluxed with 

bromoethyl acetate and result in the formation of ethyl-2-acetocyano methyl benzimidazole-1-

acetate in quantitative yield. This was on further treatment with hydrazine hydrate gave 2-
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acetocyano methyl-benzimidazole-1-acetic acid hydrazide and same was on reflux with 

benzaldehyde and gave the product as substituted N'-benzylidene-2-(2-(1-cyano-2-oxopropyl)-1H-

benzo[d]imidazol-1-yl)acetohydrazide 1 a-d (scheme 1) which we have exploited for the further 

modification of the substitution pattern of the Benzimidazole as the main core. 

Synthesis of substituted 2-(2-(1-cyano-2-oxopropyl)-1H-benzo[d]imidazol-1-yl)-N-(4-oxo-2-

phenylthiazolidin-3-yl) acetamide, 2(a-d) (scheme 1). 

A mixture of 1(a-d)
32

 (10 mmol), thioglycolic acid (10 mmol) and phosphomolybdic acid (0.05 

gm) was refluxed in dry 1,4-dioxane for 3 hrs. The reaction progress and completion of reaction 

was monitored by TLC. After completion of reaction, it was poured on to the ice water. The solid 

products 2(a-d) were obtained, which were then washed with water, filtered, dried and 

recrystalized from ethanol.  

2a compound M.P. 232-234
 o

C. Yield = 81%, IR (KBr): 3360 cm
-1

 (>NH ), 2976 cm
-1

 (CH), 

2260 cm
-1

 (-C≡N), 1721 cm
-1

 and 1680 cm
-1

 >C=O stretching of -OCH3 and -CONH  resp., 1625 

cm
-1

 (C=N) and other bands at 1599, 1512 and 1069 cm
-1

. 
1
H NMR (DMSO-d6 ): δ 2.42 (s, 

3H,C4- CH3), δ 3.39 (s, 1H, C2 -CH-) δ 3.81 (s, 2H, C5 -CH2),  δ 4.54  (s,1H, C2- CH-), δ 4.81 (s, 

2H, -N-CH2), δ 7.18-7.64 (m, 9H, Ar-H), δ 8.38 (s,1H, -NH, D2O exchangeable). Mass m/z (%) = 

M
+
433 (65). The other m/z peaks appeared at 240 (100), 212 (45), 198 (33), 193 (15), 183 (60), 

165 (40), 155 (25), 129 (35), 102 (50), 87 (30), 76 (40) and 58 (30). Anal. calculated for: 

C22H19O3N5S, C, 60.96; H, 4.42; N, 16.16; S, 7.40  Found : C, 60.84; H, 4.37; N, 16.11, S, 7.43 

2b compound  M.P. 246-248
 o

C; Yield 69 %, IR(KBr): 3379 cm
-1

 (>NH), 2959 cm
-1

 (CH),  

2245 cm
-1

 (-C≡N), 1728 cm
-1

 and 1665 cm
-1 

>C=O stretching of -OCH3 and –CONH  resp., 1625 

cm
-1

 (C=N), and other bands at 1589, 1528 1082 cm
-1

. Anal. calculated for:  C23H21O3N5S: 

C,61.73; H ,4.73; N,15.65; S,7.17. found: C, 61.51; H,4.77; N,16.01;S, 7.16.  

2c compound M.P. 241-243
 o

C Yield 69%, IR (KBr): 3377 cm
-1

 (>NH), 2971 cm
-1

 (CH), 2259 

cm
-1

 (-C≡N), 1708 cm
-1

 and 1663 cm
-1

 (>C=O) stretching of COCH3 and CONH resp., 1626 cm
-1

 

(C=N), 1585, 1523, 1261 (ether) and 1073 cm
-1

. Anal. calculated for: C23H21O4N5S: C, 59.60; H , 

4.57; N, 15.11; S, 6.92. found: C, 58.49; H,4.51; N,15.08; S, 6.93.  

2d compound M.P. 257-259 
o
C Yield 74 %, IR (KBr): 3364 cm

-1
 (>NH), 2967 cm

-1
 (CH), 2241 

cm
-1

 (-C≡N), 1711 cm
-1

 and 1655 cm
-1

 (>C=O ) stretching of -COCH3 and -CONH resp., 1636 cm
-

1
 (C=N), 1596, 1539, 1531, 1345 (NO2) and 1069 cm

-1
. Anal. calculated for: C22H18O5N6S: 

C,55.22; H ,3.79; N,17.56; S,6.70. found: C, 54.95; H,3.70; N,17.41;S, 6.72.  

Synthesis substituted N-(5-benzylidene-4-oxo-2-phenylthiazolidin-3-yl)-2-(2-(1-cyano-2-

oxopropyl)-1H-benzo[d]imidazol-1-yl)acetamide, 3(a-d) (scheme 1). 
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Condensation of (10 mmol) 2(a-d) with benzaldehyde (15 mmol) was carried out in the presence 

of piperidine. The reaction mixture was refluxed in benzene for 3 hrs and water removed 

azotropically. The reaction progress and completion were monitored by TLC. After completion of 

reaction, benzene was removed under reduced pressure. The crude products were purified by 

mixture of n-hexane and ethyl acetate to afford 3(a-d). 

3a compound M.P. 267-269 
o
C Yield = 68%, IR (KBr): 3320 cm

-1
 (>NH), 2980 cm

-1
 (–CH), 

2259 cm
-1

 (-C≡N), 1706 cm
-1

 and 1660 cm
-1

 (>C=O ) stretching of -COCH3 and –CONH resp., 

1655 cm
-1

 (C=N), 1610, 1510 and 1074 cm
-1

. 
1
H NMR (DMSO-d6):

 
δ 2.21 (s, 3H,C4- CH3), δ 3.22 

(s, 1H, C2 -CH), δ 4.60 (s,1H, C2- CH), δ 4.73 (s, 2H, -N-CH2), δ 5.39 (s, 1H, >CH-Ar ), δ 7.09-

7.40 (m, 14H, Ar-H), δ 8.57 (s, 1H, -NH, D2O exchangeable). Mass m/z (%) = M
+
 521 (28), other 

peaks at 281 (55), 253 (25), 240 (40), 212 (30), 198 (44), 183 (100), 175 (60), 155 (50), 129 (14), 

102 (40), 97 (30), 76 (45) and 68 (20). Anal. calculated for: C29H23O3N5S: C, 66.78; H , 4.44; N, 

13.43; S, 6.15. found: C, 66.71; H, 4.39; N, 13.47;S, 6.14.  

3b compound M.P. 276-277
 o

C Yield = 62%, IR (KBr): 3325 cm
-1

 (NH), 2974 cm
-1

 (–CH), 2247 

cm
-1

 (-C≡N), 1725 cm
-1

 and 1665 cm
-1

 (>C=O ) stretching of -COCH3 and –CONH group  resp., 

1636 cm
-1

 (C=N), 1598, 1535 and 1036 cm
-1

. Anal. calculated for: C30H25O3N5S: C, 67.27; H 

,4.70; N, 13.08; S, 5.99. found: C, 67.17; H,4.77; N, 13.01;S, 5.98.  

3c compound M.P. 281-283
 o

C Yield =65 % IR (KBr): 3334 cm
-1

 (NH), 2961 cm
-1

 (CH), 2240 

cm
-1

 (-C≡N), 1715 cm
-1

 and 1658 cm
-1

 (>C=O ) stretching of -COCH3 and –CONH group resp., 

1621 cm
-1

 (C=N) and other bands at 1595, 1527, 1252 (ether), 1054 cm
-1

. Anal. calculated for: 

C30H25O4N5S: C, 65.32; H ,4.57; N, 12.707; S, 5.817. found: C, 65.377; H, 4.517; N, 12.68;S, 

5.82. 

3d compound M.P. 279-281
 o

C Yield = 69 %, IR (KBr): 3371 cm
-1

 (NH), 2956 cm
-1

 (–CH), 

2253 cm
-1

 (-C≡N), 1720 cm
-1

 and 1651 cm
-1

 ( >C=O ) stretching of  -COCH3 and –CONH group 

resp., 1633 cm
-1 

(C=N), 1590, 1538, 1520, 1342 (NO2) and 1089 cm
-1

. Anal. calculated for: 

C29H22O5N6S: C, 61.48; H , 3.91; N, 14.86; S, 5.66. found: C, 61.41; H,3.94; N,14.81; S, 5.67.  

Synthesis of substituted 2-(2-(1-cyano-2-oxopropyl)-1H-benzo[d]imidazol-1-yl)-N-(4-oxo-2-

phenyloxazolidin-3-yl)acetamide, 4(a-d) (scheme 2). 

A mixture of 1(a-d) (10 mmol), glycolic acid (10 mmol) and phosphomolybdic acid (0.05 gm) was 

refluxed in dry 1,4 dioxane for 3 hrs. The reaction progress and completion of the reaction was 

monitored by TLC. After completion of reaction, reaction mass was poured onto the ice. The solid 

products 4(a-d) obtained were then washed with water, filtered, dried and recrystalized from 

ethanol. 
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4a compound M.p. = 242-244 
o
C Yield = 73%,. IR (KBr): 3324 cm

-1
 (>NH), 3040 cm

-1
 (CH), 

2235 cm
-1 

(-C≡N), 1708 cm
-1

 and 1652 cm
-1 

(>C=O) stretching of -COCH3 and –CONH resp., 

1620 cm
-1

 (C=N), along with other band 1590, 1360, 1262 (ether) cm
-1

.  

1
H NMR (DMSO-d6): δ 2.41 (s, 3H, C4 -CH3), δ 3.40 (s, 1H, C2 -CH-) δ 4.19 (s, 2H, C5-CH2),  δ 

4.55  (s, 1H, C2 -CH), δ 4.80 (s, 2H, -N-CH2), δ 7.09-7.60 (m, 9H, Ar-H), δ 8.62 (s, 1H, -NH, D2O 

exchangeable). Mass m/z (%) = M
+
 417 (55), other peaks at 240 (25), 212 (100), 198 (50), 183 

(35), 177 (40), 155 (44), 149 (31), 129(35), 102 (30), 76(30) and 42(20). Anal. calculated for: 

C22H19O5N5: C, 63.30; H , 4.59; N, 16.78; found: C, 63.32; H, 4.61; N, 16.71.  

4b compound M.p. = 265-267 
o
C; Yield = 67%, IR (KBr): 3333 cm

-1
 (NH), 2940 (CH), 2243 

cm
-1 

(-C≡N), 1701 cm
-1

 and 1661 cm
-1

 (>C=O) stretching of -COCH3 and –CONH resp., 1629 cm
-

1
 (C=N), along with other band 1589, 1350, 1257 (ether), 1077 cm

-1
. Anal. calculated for: 

C23H21O4N5: C, 64.03; H , 4.91; N, 16.23; found: C, 64.09; H, 4.97; N, 16.11.  

4c compound M.p. = 251-253 
o
C; Yield = 61%, IR (KBr): 3344 cm

-1
 (NH), 2956 cm

-1
 (CH), 

2248 cm
-1

 (-C≡N ), 1713 cm
-1

 and 1659 cm
-1

 (>C=O) stretching of -COCH3 and –CONH resp., 

1638 cm
-1

 (C=N), 1597, 1356, 1274 (ether) and 1069 cm
-1

. Anal. calculated for: C23H21O5N5: C, 

61.74; H , 4.73; N, 15.65; found: C, 61.80; H, 4.75; N, 15.68. 

4d compound M.p. = 260-262 
o
C; Yield = 70%, IR (KBr): 3351 cm

-1
 (NH), 3015 cm

-1
 (-CH), 

2257 cm
-1

 (-C≡N), 1716 cm
-1

 and 1649 cm
-1

 (>C=O) stretching of -COCH3 and CONH resp., 1643 

cm
-1

 (C=N), 1587, 1551, 1535, 1348 (NO2), 1247 (ether) and 1079 cm
-1

. Anal. calculated for: 

C22H18O6N6: C, 57.14; H , 3.92; N, 18.17; found: C, 57.19; H, 3.96; N, 18.07. 

Synthesis of substituted (E)-N-(5-benzylidene-4-oxo-2-phenyloxazolidin-3-yl)-2-(2-(1-cyano-

2-oxopropyl)-1H-benzo[d]imidazol-1-yl)acetamide, 5(a-d) (scheme 2). 

Condensation of (10 mmol) 4(a-d) with benzaldehyde (15 mmol) was carried out in the presence 

of piperidine and then reaction mass was refluxed in benzene for 3 hrs. Water was removed 

azotropically. The progress and completion of reaction was monitored by TLC. After completion 

of reaction benzene was distilled out at reduced pressure and futher the reaction mass was poured 

onto the ice to obtain 5(a-d). Product gained was then washed with water, filtered, dried and 

recrystalized from ethanol. 

5a compound M.P. = 277-
 
279

 o
C; Yield = 68%, IR (KBr): 3309 cm

-1
 (NH), 3045 cm

-1
 (-CH), 

2208 cm
-1 

(-C≡N), 1720 cm
-1

 and 1665 cm
-1

 (>C=O) stretching of  -COCH3 and -CONH resp., 

1627 cm
-1

 (C=N), 1595, 1525, 1240  (ether) and 1086 cm
-1

, 1H NMR (DMSO-d6 ): δ 2.24 (s, 3H, 

C4- CH3), δ 3.43 (s, 1H, C2 -CH-), δ 4.58 (s,1H, C2- CH), δ 4.79 (s, 2H, -N-CH2), δ 5.31 (s, 1H, 

>CH-Ar ), δ 7.17-7.52 (m, 14H, Ar-H), δ 8.48 (s, 1H, -NH,D2O exchangeable). 
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Mass m/z (%) = M
+
 505 (40), other peaks at 265 (23), 240 (40), 237 (20), 212 (30), 198 (40), 183 

(30), 159 (100), 155 (30), 129 (17), 102 (50), 80 (37), 76 (35) and 72 (30). Anal. calculated for: 

C29H23O4N5: C, 68.90; H , 4.59; N, 13.85. found: C, 68.93; H, 4.54; N, 13.87. 

5b compound M.P.= 270-272
 o

C; Yield = 65%, IR (KBr): 3331 cm
-1

 (NH), 2974 cm
-1

 (–CH), 

2219 cm
-1 

(-C≡N), 1713 cm
-1

 and 1669 cm
-1

 (>C=O ) stretching of -COCH3 and CONH resp., 1623 

cm
-1

 (C=N), 1599, 1528, 1233  (ether) and 1089 cm.
-1 

Anal. calculated for: C30H25O4N5: C, 69.35; 

H , 4.85; N, 13.48. found: C, 61.51; H,4.77; N,16.01;S, 7.16. 

 
5c compound M.P.= 274-276

 o
C; Yield = 61%, IR (KBr): 3339 cm

-1
 (NH), 2962 cm

-1
 (–CH), 

2241 cm
-1

 (-C≡N), 1721 cm
-1

 and 1659 cm
-1

 (>C=O ) stretching of -COCH3 and –CONH resp., 

1635 cm
-1

 (C=N), 1587, 1535, 1249  (ether) and 1079 cm.
-1 

Anal. calculated for: C30H25O5N5 

:C,61.73; H, 4.73; N,15.65; S,7.17. found: C, 69.31; H,4.87; N, 13.43. 

5d compound M.P.= 279-281
o
C; Yield = 64%, IR (KBr): 3348 cm

-1
 (NH), 2945 cm

-1
 (-CH), 

2247 cm
-1

 (-C≡N ), 1727 cm
-1

 and 1641 cm
-1

 ( >C=O ) stretching of -COCH3 and –CONH resp., 

1618 cm
-1

 (C=N), 1581, 1535, 1523, 1346, (NO2), 1237 (ether) and 1091cm
-1

. Anal. calculated for: 

C29H22O6N6: C, 63.2767.28; H, 4.03; N, 15.27. found: C, 67.19; H,4.74; N, 13.13.  

Synthesis of substituted N-(3-bromo-2-oxo-4-phenylazetidin-1-yl)-2-(2-(1-cyano-2-

oxopropyl)-1H-benzo[d]imidazol-1-yl)acetamide 6 (a-d) (scheme 3). 

A mixture of 1(a-d) (10 mmol) and bromoacetyl bromide (10 mmol) were refluxed in isopropyl 

alcohol in presence of catalytic amount of triethylamine for 5 hrs. The reaction progress was 

monitored by TLC, after completion of reaction solid products 6 (a-d) obtained were filtered, then 

was washed with the water, dried and recrystalized from ethanol.  

6a M.P.239-241
 o

C; Yield = 61%, IR (KBr): 3305 cm
-1

(NH), 2995 cm
-1

 (-CH), 2220 cm
-1

 (-

C≡N), 1702 cm
-1

 and 1670 cm
-1 

(>C=O) stretching of -COCH3 and -CONH resp., 1620 cm
-1

 

(C=N), 1560, 1520, 1072 and 865 cm
-1

. 
1
H NMR (DMSO d6 ): δ 2.26 (s, 3H, 4

/
-CH3), δ 3.37 (s, 

1H, 4
//
-CH), δ 4.64 (s, 1H, 2

/
-CH), δ 4.87 (s, 2H, N-CH2),

 
δ 5.11 (s, 1H, 3

//
-CH), δ 7.19-7.62(m, 

9H, Ar-H), δ 8.12 (s, 1H, -NH, D2O exchangeable). Mass m/z (%) = M
+
 480 (33), M

+2 
482 

(32.24s) other peaks at 240 (30), 212 (43), 198 (30), 183 (58), 159 (50), 155 (36), 129 (100), 102 

(35), 76 (52) and 52 (40). Anal. calculated for: C22H18O3N5Br: C, 55.01; H , 4.08; N, 14.17. found: 

C, 54.93; H, 3.73; N, 16.69.  

6b M.P.247-249
 o

C; Yield = 66%, IR (KBr): 3304 cm
-1

 (NH), 2971 cm
-1

 (-CH), 2268 cm
-1

 (-

C≡N), 1712 cm
-1 

and 1668 cm
-1

 (>C=O) stretching of -COCH3 and CONH resp., 1628 cm
-1

 (C=N), 

1569, 1526, 1079 and 859 cm
-1

. Anal. calculated for: C23H20O3N5Br: C, 55.88; H, 4.73; N,15.65; 

S,7.17. found: C, 55.79; H,4.17; N,14.23.  
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6c M.P. 262-264
 o

C; Yield = 59%, IR (KBr): 3318 cm
-1

 (NH), 2985 cm
-1

 (-CH), 2236 cm
-1

 (-

C≡N), 1709 cm
-1

 and 1687 cm
-1

 (>C=O) stretching of -COCH3 and –CONH resp.,1638 cm
-1

 

(C=N), 1563, 1525, 1238 ether 1077 and 868 cm
-1

. Anal. calculated for: C23H20O4N5Br: C,54.13; 

H ,3.95; N,13.72. found: C, 54.17; H,3.94; N,13.78. 

6d M.P.244-246
 o

C; Yield = 62%, IR (KBr): 3347 cm
-1

 (NH), 2951 cm
-1

 (-CH), 2247 cm
-1   

(-

C≡N), 1715 cm
-1

 and 1641 cm
-1

(>C=O) stretching of -COCH3 and -CONH resp., 1618 cm
-1

 

(C=N), 1581, 1535, 1523, 1346 (NO2), 1091 and   873 cm
-1

. Anal. calculated for: C22H17O5N6Br: 

C,50.30; H , 3.26; N,16.00. found: C, 50.38; H,3.21; N,15.95. 

Antimicrobial Activity 

All the synthesized compounds 2(a-d), 3(a-d), 4(a-d), 5(a-d) and 6(a-d) were screened for their 

antimicrobial activities by drug diffusion method by preparing the discs of the drug. The activity 

was tested with Staphylococcus aureus (Gram positive), Salmonella typhi and Escherichia coli 

(Gram negative) bacterial strains taking Streptomycin, Ciprofloxacin and Cloxacillin as standard 

drugs. Further all antimicrobially active compounds were tested to find their minimal inhibitory 

concentration (MIC); using (50 μg/ml), (100μg/ml), (150μg/ml), (200μg/ml) concentrations. 

Table 1: Antibacterial activity of compounds 2a-d, 3a-d, 4a-d 5a-d and 6a-d 

Compd.No. Zone of inhibition in mm 

E. coli S. typhi S. aureus 

50 

µg 

100 

µg 

150 

µg   

200 

µg 

50 

µg 

100 

µg 

150 

µg 

200 

µg 

50 

µg 

100 

µg 

150 

µg 

200 

µg 

2a 10 13 17 20 08 10 13 15 07 10 14 17 

2b 11 13 15 18 12 12 15 17 09 12 16 18 

2c 12 14 17 19 09 11 14 16 10 12 14 17 

2d 11 13 16 18 10 11 13 15 11 10 12 15 

3a 11 14 17 19 08 11 15 18 11 13 14 17 

3b 12 15 17 19 10 12 15 19 09 11 13 16 

3c 09 11 14 17 08 12 14 18 12 15 17 19 

3d 10 12 14 16 09 11 13 16 10 13 16 18 

4a 08 11 13 15 10 12 14 17 08 12 15 18 

4b 11 13 15 17 11 12 14 16 10 12 15 19 

4c 10 12 15 18 10 13 15 18 11 13 16 18 

4d 09 12 15 17 08 10 13 16 07 09 11 14 

5a 11 13 15 18 11 14 17 19 08 10 13 15 

5b 08 11 14 17 10 12 15 17 11 13 15 18 

5c 10 12 15 19 11 14 16 18 09 12 14 17 

5d 11 13 15 18 10 12 15 18 11 13 16 19 

6a 10 13 17 20 08 10 13 15 07 10 14 17 

6b 11 13 15 18 12 12 15 17 09 12 16 18 

6c 12 14 17 19 09 11 14 16 10 12 14 17 

http://www.ajptr.com/


Chandan et. al., Am. J. PharmTech Res. 2015; 5(3)     ISSN: 2249-3387 

589 www.ajptr.com 

 

6d 11 13 16 18 10 11 13 15 11 10 12 15 

Disc size: 6.35 mm; standard : streptomycin; control : DMSO; duration : 24 h. resistant (< 11 mm), 

intermediate (14 mm), sensitive(>15 mm). 

CONCLUSION 

From the antibacterial screening data it was concluded that the all compounds 2a-d to 6a-d 

showed activity against gram negative microorganisms as well as gram positive organisms. The 

compounds having the thiazolidine as substituent showed little more activity as compared to the 

other substituents. The zones of inhibition were found to at 20 mm, 19 mm, 17 mm, and 16 mm as 

the highest inhibition zone against E. coli, S.typhi and S. aureus . 

REFERENCES 

1. Foye’s Principles of medicinal chemistry, D. A. Williams and T. L. Lemke, Lippincott 

Williams and Wilkins, 2002, 5, 36.  

2. A Text Book of medicinal chemistry, S. N. Pandeya Nath, S.G publisher, 2004; 1(3):2-3. 

3. Al-Muhaimeed H. S. A parallel-group Comparison of A stemizole and Loratadine for the 

Treatment of Perennial Allergic Rhinitis. J. Int. Med. Res.1997, 25, 175-181. 

4. Richter, J.E. Long-term management of gastroesophageal reflux disease and its 

complications. Am. J. Gastroenterol,1997; 92:30-34.  

5. J .C. Hazelton, B. Iddon,  H. Suschitzky, et. al., 2H-benzimidazoles (isobenzimidazoles). 

Part 10. Synthesis of polysubstituted o-phenylenediamines and their conversion into 

heterocycles, particularly 2-substituted benzimidazoles with known or potential 

anthelminthic activity. Tetrahedron 1995; 51: 10771. 

6. Kyle, D.; Goehring, R. R.; Shaoo,. B. Benzimidazole compounds having nociceptin 

receptor affinity, WO 2001;039:775. 

7. Li, Y. F.; Wang, G. F; Luo, Y.; Huang, W. G. ; Tang, W. ; Feng, C.L. ; Shi, L. P.; Ren, Y. 

D. ; Zuo, J. P. ; Lu, W. Identification of 1-isopropylsulfonyl-2-amine benzimidazoles as a 

new class of inhibitors of hepatitis B virus. Eur. J. Med. Chem. 2007,; 42:1358-1364. 

8. C. Congiu, M. T. Cocco and V. Onnis. Design, synthesis, and in vitro antitumor activity of 

new 1, 4-diarylimidazole-2-ones and their 2-thione analogues. Bioorganic & Medicinal 

Chemistry Letters., 2008;18:989–993. 

9. W. B Young., P. Sprengeler, P. Fatheree, Generation of potent coagulation protease 

inhibitors utilizing zinc-mediated chelation. Bioorg. Med. Chem. Lett., 2006; 16:710. 

http://www.ajptr.com/
http://www.sciencedirect.com/science/article/pii/004040209500642L
http://www.sciencedirect.com/science/article/pii/004040209500642L
http://www.sciencedirect.com/science/article/pii/004040209500642L
http://www.sciencedirect.com/science/article/pii/004040209500642L
https://scholar.google.com/citations?view_op=view_citation&hl=it&user=Kz3ywxkAAAAJ&citation_for_view=Kz3ywxkAAAAJ:zYLM7Y9cAGgC
https://scholar.google.com/citations?view_op=view_citation&hl=it&user=Kz3ywxkAAAAJ&citation_for_view=Kz3ywxkAAAAJ:zYLM7Y9cAGgC
http://www.ncbi.nlm.nih.gov/pubmed/16257204
http://www.ncbi.nlm.nih.gov/pubmed/16257204


Chandan et. al.,  Am. J. PharmTech Res. 2015; 5(3)  ISSN: 2249-3387 

www.ajptr.com  590 

 

10. Mertens, A.; Müller-Beckmann, B.; Kampe, W.; Hölck J. P.; Von der Saal, W. 

Nonsteroidal cardiotonics. 1. 2-Pyridyl-6, 7-dihydro-3H,5H-pyrrolo[2,3-f]benzimidazol-6-

ones, a novel class of cardiotonic agents. J. Med. Chem.1987;30,:1279-1287. 

11. Vinodkumar, R.; Vaidya, S. D.; Siva Kumar, B. V.; Bhise, U. N.; Bhirud, S. B.; Mashelkar, 

U. C. Eur. Synthesis, anti-bacterial, anti-asthmatic and anti-diabetic activities of novel N-

substituted-2-(4-phenylethynyl-phenyl)-1H-benzimidazoles and N-substituted 2[4-(4,4-

dimethyl-thiochroman-6-yl-ethynyl)-phenyl)-1H-benzimidazoles. J. Med. Chem. 

2008;43:986-995. 

12. Ramla, M. M.; Omar, M.A.; Tokuda, H.; El.Diwani, H.I. Synthesis and inhibitory activity 

of new benzimidazole derivatives against Burkitt's lymphoma promotion. Bio-org. Med. 

Chem. 2007; 15:6489-6496. 

13. Mavrava, A. T.; Anchina, K. K.; Vuchev, D. I.; Tesnove, J. A.; Kondeva, M. S.; Miteka, K. 

M.; Synthesis and antitrichinellosis activity of some 2-substituted-[1,3]thiazolo[3,2-

a]benzimidazol-3(2H)-ones. Bioorg. Med. Chem. 2005;13: 5550. 

14. I. Yildiz-Oren, I. Yalcin, et. al., Synthesis and Structure Activity Relationships of New 

Antimicrobial Active Multisubstituted Benzazole Derivatives. Eur. J. Med. Chem., 

2004;39: 291. 

15. T. C. Kuhler, M. Swanson, et al.,  Novel structures derived from 2-[[(2-

pyridyl)methyl]thio]-1H-benzimidazole as anti-Helicobacter pylori agents, Part 1. J. Med. 

Chem., 2002;45:4282. 

16. S. Demirayak, U. A. Mohsen, A. C. Karaburun, Synthesis and anticancer and anti-HIV 

testing of some pyrazino[1,2-a]benzimidazole derivatives. Eur. Med. Chem., 2002; 37:255. 

17. S. G. Kristjan, J. Tidwel, N. Lippa, Synthesis and Antiviral Evaluation of Halogenated β-d- 

and -l-Erythrofuranosyl benzimidazoles J. Med. Chem.,  2000; 43: 2464. 

18. M. Su Han and D. H. Kim, Effect of Zinc Ion on the Inhibition of Carboxypeptidase A by 

Imidazole-Bearing Substrate Analogues, Bioorganic & Medicinal Chemistry Letters, 2001, 

11, 1425-1427.  

19. Roman, J.G. Riley, J. Z. Vlahakis, R.T. Kinobe, J.F. Brien, K. Nakatsu, W.A. Szarek, 

Heme oxygenase inhibition by 2-oxy-substituted 1-(1H-imidazol-1-yl)-4-phenylbutanes: 

effect of halogen substitution in the phenyl ring. G. Bioorg. Med. Chem., 2007; 15,:3225–

3234. 

http://www.ajptr.com/
http://www.sciencedirect.com/science/article/pii/S0968089605005742
http://www.sciencedirect.com/science/article/pii/S0968089605005742
http://www.ncbi.nlm.nih.gov/pubmed/11900869
http://www.ncbi.nlm.nih.gov/pubmed/11900869
http://pubs.acs.org/doi/abs/10.1021/jm990195p
http://pubs.acs.org/doi/abs/10.1021/jm990195p


Chandan et. al., Am. J. PharmTech Res. 2015; 5(3)     ISSN: 2249-3387 

591 www.ajptr.com 

 

20. M.A. Babizhayev, Biological activities of the natural imidazole-containing 

peptidomimetics n-acetylcarnosine , carcinine and l -carnosine in ophthalmic and skin care 

products Life Sci., 2006; 78:2343–2357. 

21. P.G. Nantermet, J.C. Barrow, S.R. Lindsley, M. Young, S. Mao, S. Carroll, C. Bailey, M. 

Bosserman, D. Colussi, D.R. McMasters, J.P. Vacca, H.G. Selnick, Imidazole acetic acid 

TAFIa inhibitors: SAR studies centered around the basic (1)(') group. Bioorg. Med. Chem. 

Lett., 2004; 14,:2141–2145.              

22. J. L. Adams, J.C. Boehm, T. F. Gallagher, S. Kassis, E. F. Webb, Ralph Hall, Margaret 

Sorenson, Ravi Garigipati, Don E. Griswold and John C. Lee, Pyrimidinylimidazole 

inhibitors of p38: cyclic N-1 imidazole substituents enhance p38 kinase inhibition and oral 

activity. Bioorg. Med. Chem.Lett., 2001;11: 2867-2870.  

23. Ingle VS. Synthesis of new 4-thiazolidinones bearing potentially active heteryl moieties 

Ind. J. Chem., 2001; 40 B: 124-128. 

24. Giri S. Synthesis of novel Benzimidazole derivatives as potent Anti-Microbial Agent, Jour. 

Ind. Chem. Soc., 1994;71, :201. 

25. S N, Gupta A. Synthesis and anti-inflammatory activity of some 3-heterocyclyl-1,2-

benzisothiazoles Sawhney Ind. J. Chem., 1993, 32B, 1190. 

26. Khedekar PB, Synthesis and anti-inflammatory activity of alkyl/arylidene-2-amino- 

benzothiazoles and 1-benzothiazol-2-yl-3-chloro-4-substituted-azetidin-2-ones, 

Arzneimittelforschung, 2003; 53(9):640-647. 

27. Jaish L, Srivastava SK. Synthesis and Antimicrobial Activity of Some New N-Methyl-

piperazinylthiadiazoles and Their Azetidinones J. Scient. Ind. Res., 2001, 60, 331. 

28. Bhattacharya S K, Clow A, et al., Effect of aromatic amino acids, pentylene tetrazole 

and yohimbine on isatin and tribulin activity in rat brain. Neurosci. Lett., 1991;132:44. 

29. Srivastava S K. Synthesis and antimicrobial activity of [N1-(N-substitutedarylidene-

hydrazino)-acetyl]-2-methyl-imidazoles and [N1-(4-substituted aryl-3-chloro-2-oxo-1-

azetidinyl-amino)-acetyl]-2-methyl-imidazoles Proc. Nat. Acad. Sci. India, Sec. A: Phys. 

Sci., 2010; 80:117. 

30. Kohli P. Synthesis and biological activity of Mmercaptobenzoxazole based thiazolidinones 

and their arylidene. Jour. Chinese Chem. Soc., 2007; 54: 1003. 

31.  (a) Slee A M, et. al., Abstracts of 27th Interscience Conference on Antimicrobial Agents 

and Chemotherapy, New York, Oct. 4-7, 1987, abstract No. 244.           

http://www.ajptr.com/
http://www.sciencedirect.com/science/article/pii/S0960894X01005704
http://www.sciencedirect.com/science/article/pii/S0960894X01005704
http://www.sciencedirect.com/science/article/pii/S0960894X01005704


Chandan et. al.,  Am. J. PharmTech Res. 2015; 5(3)  ISSN: 2249-3387 

www.ajptr.com  592 

 

(b) Brickner S J, Hutchinson D K, Barbachyn M R. Synthesis and antibacterial activity of 

U-100592 and U-100766, two oxazolidinone antibacterial agents for the potential treatment 

of multidrug-resistant gram-positive bacterial infections. J. Med. Chem., 1996; 39:673. 

(c) Giri S. Synthesis of novel Benzimidazole derivatives as potent Anti-Microbial Agent 

Jour. Ind. Chem. Soc., 1994;71:201. 

32. Mavrava A T, Anchina K K, et. al., Synthesis and anti-trichinellosis activity of some 2-

substituted-[1,3]thiazolo[3,2-a]benzimidazol-3(2H)-ones, Bioorg Med Chem., 

2005;13:5550. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

http://www.ajptr.com/
http://www.sciencedirect.com/science/article/pii/S0968089605005742
http://www.sciencedirect.com/science/article/pii/S0968089605005742
mailto:editor@ajptr.com

