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ABSRACT 
Flouro chloro benzimidazolo substituted thiazolidinone derivatives synthesized by reacting 3-chloro, 
4-flouro Ortho phenylenediamine with Para amino benzoic acid and followed by different aromatic 
aldehyde and thioglycolic acid in presence of aluminium chloride. The compound shows absorption 
bands ranging from 3433- 3320 cm-1 for N-H, 3149-3034 cm-1 for C-H aromatic stretching and 1521-
1342 cm-1 for NO2 functional group. In 1HNMR the presence of methylene proton and methyl protons 
between δ 2.49 ppm and δ 3.31 ppm respectively was observed respectively. For aromatic protons 
multiplets were observed between δ 6.8-7.25 ppm and N-H δ 6.8ppm. A series of 7 derivatives were 
prepared and 7 were tested for Antibacterial activity on Gram (+ve) and Gram (-ve) bacteria. 
Derivatives were confirmed by TLC, Melting point, IR, NMR and Mass spectrometry. In Antibacterial 
activity SP203, SP206, SP207 have shown better activity against Gram negative bacteria E coli, and 
SP201 and SP207 have shown good activity against Gram positive bacteria S. aureus. 
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INTRODUCTION 
 In recent years the heterocyclic compounds are very much used as antimicrobial agents. 

Benzimidazole an important class of nitrogen containing heterocyclic while thiazolidinone are 

heterocyclic compound containing sulfur and nitrogen in a five member ring with variety of biological 

activities. Different derivatives of benzimidazole are found to possess different activities. 

Benzimidazole derivatives are known to possess antimicrobial1, antifungal2, antitubercular3, 

anticancer4, antitumour5, antihepatitis-c-virus6, antiallergic7, anti-Hiv8, analgesic9, antipsychotic10, 

antidepresant11, antianxiety12, antiviral13, antihypertensive14, antiulcer15, antiinflammatory16, 

topoisomerase inhibitor17, thromboxaneA2 receptor antagonist18 and 5HT3 antagonist19. Benzimidazole 

ring contains benzene ring fused with imidazole ring. Different substitutions on Benzimidazolo-

thiazolidinone moiety on different positions are found to possess different activities.  

MATERIAL AND METHOD  
Chemical used like sodium bicarbonate, aromatic aldehyde, 3-chloro, 4- flouro aniline and sulphuric 

acid were purchased from Sd fine chemical Mumbai. Microwave method is used for carrying out 

chemical transformations which are pollution free and eco-friendly. Commercial microwave oven is 

used as a convenient source of heat in the laboratory. The microwave assisted organic reactions occur 

more rapidly, safely and with higher chemical yields, render the microwave method superior to 

conventional method. Microwave  heating  is  able to  heat  the  target  compounds  without  heating  

entire furnace  or oil bath, which saves time and energy. As a result of this it became an established  

tool  for  the  high  speed  synthesis of  novel  chemical  entities. 2-substituted 3-(4-(4-chloro-5-fluoro-

1H-benzo[d]imidazol-2yl)phenyl)thiazolidin-4-one are synthesized using three steps: Synthesis of 4-

(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine, synthesis of  2-substituted schiffs base 

and finally synthesis of 2-substituted 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2 yl)phenyl) 

thiazolidin-4-one. Melting points were determined by an open capillary method and are uncorrected. 

The completion of the reaction and purity of the compounds were checked by thin layer 

chromatography. IR spectra were recorded on Jasco V410 FT-IR spectrometer by diffuse reflectance 

technique using KBr pressed pellet technique. 1HNMR spectra were recorded on Bruker Ultraspec 

AMX400 MHz spectrometer and VRO-300 MHz spectrometer. 

 

SYNTHESIS OF FLOURO-CHLORO BENZIMIDAZOLO SUBSTITUTED THIAZOLIDIN 

ONE DERIVATIVES BY CONVENTIONAL METHOD 
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Synthesis of 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine:20 

A mixture of 3-chloro, 4-fluoro Ortho phenylenediamine (0.1mol) and Para amino benzoic acid 

(0.1mol) was heated on a water bath for 6 h with solvent ethanol. It was cooled and 10% sodium 

hydroxide solution was added slowly with constant stirring until just alkaline. The crude product (SP) 

was filtered, washed with ice cold water, decolorized and washed with water repeatedly and dried. The 

product was then recrystallized from ethanol in hydrochloric acid. Melting point was 180oC.  

                    

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(2-hydroxyphenyl) 

thiazolidin-4-one (SP201) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, salicylaldehyde (0.07 mol) was added and the 

mixture was refluxed for 9 h. It was then cooled, poured into crushed ice, filtered, washed, dried and 

recrystallized from ethanol to yield 2-((4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-

yl)phenylimino)methyl) phenol (SP2). To the product SP2 (0.1mol), thioglycolic acid (0.1mol) was 

added in presence of anhydrous aluminium chloride (100mg) and refluxed at 120oC for 18 h. The 

reaction mixture was then cooled, triturated with an excess of 10% sodium bicarbonate solution, 

filtered, washed with water, dried and recrystallized from ethanol to afford the title compound 

(SP201). Molecular formula- C22H15N3O2SClF, molecular weigh- 439.45, Yield- 59%, Colour- Brown 

solid, IR (cm-1, KBr): -N-H (Stretching) 3482.31, O-H (Stretching) 3299.62, =C-H (Stretching) 

3067.23, C=O 1724.054, C-N 1574.54, C=C 1401.035, F 1286.26, C-S 754.97, Cl 542.87. 1HNMR, 

ppm (DMSO): 1H Ar C-H 7.21, 1H Ar N-H 6.82, 1H O-H 5.12, 3H CH3 3.12, 2H CH2 2.54. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(furan-3-yl) thiazolid in-

4-one (SP202 ) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, furfuraldehyde (0.07) was added and the 

mixture was refluxed for 9 h. It was then cooled, poured into crushed ice, filtered, washed, dried and 

recrystallized from ethanol to yield (E)-4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)-N-((furan-2-

yl)methylene) benzenamine (SP2). To the product SP2 (0.1mol), thioglycolic acid (0.1mol) was added 

in presence of anhydrous aluminium chloride (100mg) and refluxed at 120oC for 19 h. The reaction 

mixture was then cooled, triturated with an excess of 10% sodium bicarbonate solution, filtered, 
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washed with water, dried and recrystallized from ethanol to afford the title compound (SP202).  

Molecular formula- C20H13N3O2SClF, molecular weigh- 413.46, Yield- 62% , Colour- Grey solid, IR 

(cm-1, KBr):  -N-H (Stretching) 3263.97, =C-H (Stretching) 3057.32, C=O 1448.28, C-N 1397.18, 

C=C 992.191(O-Furan ring bending), F 834.22, C-S 698.12, Cl 543.82. 1HNMR, ppm (DMSO): 1H 

Ar N-H 7.91, 2H Ar C-H 7.22, 3H CH3 3.54, 2H CH2 2.50. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(4-methoxyphenyl) 

thiazolidin-4-one (SP203) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, anisaldehyde (0.07) was added and the 

mixture was refluxed for 9 h. It was then cooled, poured into crushed ice, filtered, washed, dried and 

recrystallized from ethanol to yield (E)-N-(4-methoxybenzylidene)-4-(4-chloro-5-fluoro-1H-

benzo[d]imidazol-2-yl)benzenamine (SP2). To the product SP2 (0.1mol) thioglycolic acid (0.1mol) 

was added in presence of anhydrous aluminium chloride (100mg) and refluxed at 120oC for 16 h . The 

reaction mixture was then cooled, triturated with an excess of 10% sodium bicarbonate solution, 

filtered, washed with water, dried and recrystallized from ethanol to afford the title compound 

(SP203).  Molecular formula- C23H17N3O2SClF, molecular weigh- 452.45, Yield- 70%, Colour- White 

solid, IR (cm-1, KBr): -N-H (Stretching) 3272.63, =C-H (Stretching) 3052.26, C=O 1663.32, C-

N1616.063, C=C 1447.314, C-O-C 1100.15, F 993.16, C-S 698.17, Cl 541.88, 1HNMR, ppm 

(DMSO): 1H Ar C-H 7.22, 1H Ar N-H 6.82, 3H CH3 3.32, 2H CH2 2.54. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-styrylthiazolidin-4-one 

(SP204) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, benzaldehyde (0.07 mol)  was added and the 

mixture was refluxed for 9 h. It was then cooled, poured into crushed ice, filtered, washed, dried and 

recrystallized from ethanol to yield E)-N-benzylidene-4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) 

benzenamine (SP2). To the product SP2 (0.1mol), thioglycolic acid (0.1mol) was added in presence of 

anhydrous aluminium chloride (100mg) and refluxed at 120oC for 17 h. The reaction mixture was then 

cooled, triturated with an excess of 10% sodium bicarbonate solution, filtered, washed with water, 

dried and recrystallized from ethanol to afford the title compound (SP204).  Molecular formula- 
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C24H17N3OSClF, molecular weigh- 449.46, Yield- 83%, Colour- yellow solid, IR (cm-1, KBr): -N-H 

(Stretching) 3447.16, =C-H (Stretching) 3052.10, C=O 1734.39, C-N 1578.46, C=C 1400.15, F 

1282.45, C-S 762.74, Cl 5390.04. 1HNMR, ppm (DMSO):  1H Ar C-H 7.22, 1H Ar N-H 6.83, 1H 

=C-H 5.33, 3H CH3 3.23, 2H CH2 2.52. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-phenylthiazolidin-4-one 

(SP205) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, Cinnamaldehyde  (0.07 mol)  was added and 

the mixture was refluxed for 9 hours. It was then cooled, poured into crushed ice, filtered, washed, 

dried and recrystallized from ethanol to yield (15E)-4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)-

N-((E)-3-phenylallylidene)benzenamine ( (SP2). To the product SP2 (0.1mol), thioglycolic acid 

(0.1mol) was added in presence of anhydrous aluminium chloride (100mg) and refluxed at 120oC for 

14 h. The reaction mixture was then cooled, triturated with an excess of 10% sodium bicarbonate 

solution, filtered, washed with water, dried and recrystallized from ethanol to afford the title compound 

(SP205).  Molecular formula- C22H15N3OSClF, molecular weigh- 423.47, Yield- 62%, Colour- Brown 

solid, IR (cm-1, KBr): -N-H (Stretching) 3493.45, =C-H (Stretching) 3082.23, C=O 1729.84, C-N 

1636.33, C=C 1496.42, F 1269.92, C-S 700.031, Cl 687.71. 1HNMR, ppm (DMSO):  1H Ar C-H 

7.28, 1H Ar N-H 6.33, 1H =C-H 5.30, 3H CH3 3.73, 2H CH2 2.53. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(2-nitrophenyl) 

thiazolidin-4-one (SP206) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, 2-nitro benzaldehyde (0.07 mol)  was added 

and the mixture was refluxed for 9 h. It was then cooled, poured into crushed ice, filtered, washed, 

dried and recrystallized from ethanol to yield (E)-N-(2-nitrobenzylidene)-4-(4-chloro-5-fluoro-1H-

benzo[d]imidazol-2-yl)benzenamine (SP2). To the product SP2 (0.1mol) thioglycolic acid (0.1mol) 

was added in presence of anhydrous aluminium chloride (100mg) and refluxed at 120oC for 17 h. The 

reaction mixture was then cooled, triturated with an excess of 10% sodium bicarbonate solution, 

filtered, washed with water, dried and recrystallized from ethanol to afford the title compound 

(SP206). Molecular formula- C22H14N4O3SClF, molecular weigh- 467.46, Yield- 71%, Colour- Brown 
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solid,  IR (cm-1, KBr): -N-H (Stretching) 3485.71, =C-H (Stretching) 3057.45, C=O 1730.84, C-N 

1582.32, NO2 1523.40, C=C 1455.03, F 1256.42, C-S 701.22, Cl 688.71. 1HNMR, ppm (DMSO):  1H 

Ar C-H 7.02, 1H Ar N-H 6.89, 1H =C-H 5.30, 3H CH3 3.33, 2H CH2 2.02. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(3,4-dimethoxyphen yl) 

thiazolidin-4-one (SP207) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, 3,4-dimethoxy benzaldehyde (0.07 mol)  was 

added and the mixture was refluxed for 9 h. It was then cooled, poured into crushed ice, filtered, 

washed, dried and recrystallized from ethanol to yield (E)-N-(3,4-dimethoxybenzylidene)-4-(4-chloro-

5-fluoro-1H-benzo[d]imidazol -2-yl)benzenamine (SP2). To the product SP2 (0.1mol), thioglycolic 

acid (0.1mol) was added in presence of anhydrous aluminium chloride (100mg) and refluxed at 120oC 

for 18 h. The reaction mixture was then cooled, triturated with an excess of 10% sodium bicarbonate 

solution, filtered, washed with water, dried and recrystallized from ethanol to afford the title compound 

(SP207). Molecular formula- C24H19N3O3SClF, molecular weigh- 483.45, Yield- 82%, Colour- Yellow 

solid,  IR (cm-1, KBr): -N-H (Stretching) 3489.51, =C-H (Stretching) 3047.55, C=O 1609.34, C=C 

1453.14, C-N 1406.83, C-O-C 1254.43, F 1203.42, C-S 697.32, Cl 504.21. 1HNMR, ppm (DMSO):  

1H Ar C-H 7.02, 1H Ar N-H 6.43, 1H =C-H 5.43, 3H CH3 3.43, 2H CH2 2.42. 

 

SYNTHESIS OF FLOURO-CHLORO BENZIMIDAZOLO SUBSTITUTED THIAZOLIDIN 

ONE DERIVATIVES BY MICROWAVE ASSISTED METHOD 

 

Synthesis of 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine20 

A mixture of 3-chloro, 4-fluoro Ortho phenylenediamine (0.1mol) and Para amino benzoic acid 

(0.1mol) was irradiated in a microwave at 320 W for 7 min with solvent ethanol. It was cooled and 

10% sodium hydroxide solution was added slowly with constant stirring until just alkaline. The crude 

product (SP) was filtered, washed with ice cold water, decolorized and washed with water repeatedly 

and dried. The product was then recrystallized from ethanol in hydrochloric acid. Melting point was 

180oC.  
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Figure1: Scheme of general synthesis. 

 
                    

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(2-hydroxyphenyl) 

thiazolidin-4-one (SP201) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, salicylaldehyde (0.07 mol)  was added and 

the mixture was irradiated in a microwave at 320 W for 15 min. It was then cooled, poured into 

crushed ice, filtered, washed, dried and recrystallized from ethanol to yield 2-((4-(4-chloro-5-fluoro-

1H-benzo[d]imidazol-2-yl)phenylimino)methyl) phenol (SP2). To the product SP2 (0.1mol), 

thioglycolic acid (0.1mol) was added in presence of anhydrous aluminium chloride (100mg) and 

irradiated in a microwave at 320 W for 22 min. The reaction mixture was then cooled, triturated with 
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an excess of 10% sodium bicarbonate solution, filtered, washed with water, dried and recrystallized 

from ethanol to afford the title compound (SP201). Molecular formula- C22H15N3O2SClF, molecular 

weigh- 439.45, Yield- 91%, Colour- Brown solid, IR (cm-1, KBr): -N-H (Stretching) 3482.31, O-H 

(Stretching) 3299.62, =C-H (Stretching) 3067.23, C=O 1724.054, C-N 1574.54, C=C 1401.035, F 

1286.26, C-S 754.97, Cl 542.87. 1HNMR, ppm (DMSO): 1H Ar C-H 7.21, 1H Ar N-H 6.82, 1H O-H 

5.12, 3H CH3 3.12, 2H CH2 2.54. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(furan-3-yl) thiazolid in-

4-one (SP202 ) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, furfuraldehyde (0.07)  was added and the 

mixture was irradiated in a microwave at 320 W for 15 min. It was then cooled, poured into crushed 

ice, filtered, washed, dried and recrystallized from ethanol to yield (E)-4-(4-chloro-5-fluoro-1H-

benzo[d]imidazol-2-yl)-N-((furan-2-yl)methylene) benzenamine (SP2). To the product SP2 (0.1mol), 

thioglycolic acid (0.1mol) was added in presence of anhydrous aluminium chloride (100mg) and 

irradiated in a microwave at 320 W for 27 min. The reaction mixture was then cooled, triturated with 

an excess of 10% sodium bicarbonate solution, filtered, washed with water, dried and recrystallized 

from ethanol to afford the title compound (SP202).  Molecular formula- C20H13N3O2SClF, molecular 

weigh- 413.46, Yield- 86%  , Colour- Grey solid, IR (cm-1, KBr):  -N-H (Stretching) 3263.97, =C-H 

(Stretching) 3057.32, C=O 1448.28, C-N 1397.18, C=C 992.191(O-Furan ring bending), F 834.22, C-S 

698.12, Cl 543.82. 1HNMR, ppm (DMSO): 1H Ar N-H 7.91, 2H Ar C-H 7.22, 3H CH3 3.54, 2H CH2 

2.50. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(4-methoxyphenyl) 

thiazolidin-4-one (SP203) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, anisaldehyde (0.07)  was added and the 

mixture was irradiated in a microwave at 320 W for 15 min. It was then cooled, poured into crushed 

ice, filtered, washed, dried and recrystallized from ethanol to yield (E)-N-(4-methoxybenzylidene)-4-

(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)benzenamine (SP2). To the product SP2 (0.1mol) 

thioglycolic acid (0.1mol) was added in presence of anhydrous aluminium chloride (100mg) and 
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irradiated in a microwave at 320 W for 28 min. The reaction mixture was then cooled, triturated with 

an excess of 10% sodium bicarbonate solution, filtered, washed with water, dried and recrystallized 

from ethanol to afford the title compound (SP203).  Molecular formula- C23H17N3O2SClF, molecular 

weigh- 452.45, Yield- 88%, Colour- White solid, IR (cm-1, KBr): -N-H (Stretching) 3272.63, =C-H 

(Stretching) 3052.26, C=O 1663.32, C-N1616.063, C=C 1447.314, C-O-C 1100.15, F 993.16, C-S 

698.17, Cl 541.88, 1HNMR, ppm (DMSO): 1H Ar C-H 7.22, 1H Ar N-H 6.82, 3H CH3 3.32, 2H CH2 

2.54. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-styrylthiazolidin-4-one 

(SP204) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, benzaldehyde (0.07 mol)  was added and the 

mixture was irradiated in a microwave at 320 W for 15 min. It was then cooled, poured into crushed 

ice, filtered, washed, dried and recrystallized from ethanol to yield E)-N-benzylidene-4-(4-chloro-5-

fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP2). To the product SP2 (0.1mol), thioglycolic acid 

(0.1mol) was added in presence of anhydrous aluminium chloride (100mg) and irradiated in a 

microwave at 320 W for 32 min. The reaction mixture was then cooled, triturated with an excess of 

10% sodium bicarbonate solution, filtered, washed with water, dried and recrystallized from ethanol to 

afford the title compound (SP204).  Molecular formula- C24H17N3OSClF, molecular weigh- 449.46, 

Yield- 92%, Colour- yellow solid, IR (cm-1, KBr): -N-H (Stretching) 3447.16, =C-H (Stretching) 

3052.10, C=O 1734.39, C-N 1578.46, C=C 1400.15, F 1282.45, C-S 762.74, Cl 5390.04. 1HNMR, 

ppm (DMSO):  1H Ar C-H 7.22, 1H Ar N-H 6.83, 1H =C-H 5.33, 3H CH3 3.23, 2H CH2 2.52. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-phenylthiazolidin-4-one 

(SP205) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, Cinnamaldehyde  (0.07 mol)  was added and 

the mixture was irradiated in a microwave at 320 W for 15 min. It was then cooled, poured into 

crushed ice, filtered, washed, dried and recrystallized from ethanol to yield (15E)-4-(4-chloro-5-fluoro-

1H-benzo[d]imidazol-2-yl)-N-((E)-3-phenylallylidene)benzenamine ( (SP2). To the product SP2 

(0.1mol), thioglycolic acid (0.1mol) was added in presence of anhydrous aluminium chloride (100mg) 
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and irradiated in a microwave at 320 W for 35 min. The reaction mixture was then cooled, triturated 

with an excess of 10% sodium bicarbonate solution, filtered, washed with water, dried and 

recrystallized from ethanol to afford the title compound (SP205).  Molecular formula- 

C22H15N3OSClF, molecular weigh- 423.47, Yield- 76%, Colour- Brown solid, IR (cm-1, KBr): -N-H 

(Stretching) 3493.45, =C-H (Stretching) 3082.23, C=O 1729.84, C-N 1636.33, C=C 1496.42, F 

1269.92, C-S 700.031, Cl 687.71. 1HNMR, ppm (DMSO):  1H Ar C-H 7.28, 1H Ar N-H 6.33, 1H 

=C-H 5.30, 3H CH3 3.73, 2H CH2 2.53. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(2-nitrophenyl) 

thiazolidin-4-one (SP206) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, 2-nitro benzaldehyde (0.07 mol)  was added 

and the mixture was irradiated in a microwave at 320 W for 15 min. It was then cooled, poured into 

crushed ice, filtered, washed, dried and recrystallized from ethanol to yield (E)-N-(2-

nitrobenzylidene)-4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)benzenamine (SP2). To the product 

SP2 (0.1mol) thioglycolic acid (0.1mol) was added in presence of anhydrous aluminium chloride 

(100mg) and irradiated in a microwave at 320 W for 30 min. The reaction mixture was then cooled, 

triturated with an excess of 10% sodium bicarbonate solution, filtered, washed with water, dried and 

recrystallized from ethanol to afford the title compound (SP206). Molecular formula- 

C22H14N4O3SClF, molecular weigh- 467.46, Yield- 79%, Colour- Brown solid,  IR (cm-1, KBr): -N-H 

(Stretching) 3485.71, =C-H (Stretching) 3057.45, C=O 1730.84, C-N 1582.32, NO2 1523.40, C=C 

1455.03, F 1256.42, C-S 701.22, Cl 688.71. 1HNMR, ppm (DMSO):  1H Ar C-H 7.02, 1H Ar N-H 

6.89, 1H =C-H 5.30, 3H CH3 3.33, 2H CH2 2.02. 

 

Synthesis of 3-(4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)phenyl)-2-(3,4-dimethoxyphen yl) 

thiazolidin-4-one (SP207) 

To the compound 4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl) benzenamine (SP) (0.07mol) in 50 

ml of ethanol containing few drops of glacial acetic acid, 3,4-dimethoxy benzaldehyde (0.07 mol)  was 

added and the mixture was irradiated in a microwave at 320 W for 15 min. It was then cooled, poured 

into crushed ice, filtered, washed, dried and recrystallized from ethanol to yield (E)-N-(3,4-

dimethoxybenzylidene)-4-(4-chloro-5-fluoro-1H-benzo[d]imidazol-2-yl)benzenamine(SP2). To the 
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product SP2 (0.1mol), thioglycolic acid (0.1mol) was added in presence of anhydrous aluminium 

chloride (100mg) and irradiated in a microwave at 320 W for 25 min. The reaction mixture was then 

cooled, triturated with an excess of 10% sodium bicarbonate solution, filtered, washed with water, 

dried and recrystallized from ethanol to afford the title compound (SP207). Molecular formula- 

C24H19N3O3SClF, molecular weigh- 483.45, Yield- 87%, Colour- Yellow solid,  IR (cm-1, KBr): -N-H 

(Stretching) 3489.51, =C-H (Stretching) 3047.55, C=O 1609.34, C=C 1453.14, C-N 1406.83, C-O-C 

1254.43, F 1203.42, C-S 697.32, Cl 504.21. 1HNMR, ppm (DMSO):  1H Ar C-H 7.02, 1H Ar N-H 

6.43, 1H =C-H 5.43, 3H CH3 3.43, 2H CH2 2.42. 

 
Table 1: Comparision between conventional and microwave irradiation synthesis (time required and % yield) 

 

Code  
R 

Conventional synthesis Microwave synthesis 

Yield (%) Time (h) Yield (%) Time (min) 

SP201 -C6H4-OH 59% 18 91% 22 

SP202 -C6H4-O 62% 19 86% 27 

SP203 -C6H4-OCH3 70% 16 88% 28 

SP204 -C6H5 83% 17 92% 32 

SP205 -C6H4-CH=CH- 62% 14 76% 35 

SP206 -C6H4-NO2 71% 17 79% 30 

SP207 -C6H4-(OCH3)2 82% 18 87% 25 

 

 

EVALUATION OF ANTIMICROBIAL ACTIVITY 
The Petri dishes were washed thoroughly and sterilized in hot air oven at 170° C for one hour. 30 ml of 

sterile nutrient agar medium for bacteria was poured into sterile Petri dishes and allowed to solidify. 

The Petri dishes were incubated at 37° C for 24 hours to check for sterility. The medium was seeded 

with the organism by spread plate method using sterile cotton swabs and then placed the disc of 

Whatmann filter paper, pre-saturated with different dilution of SP201, SP202, SP203, SP204, SP205, 

SP206, SP207 and amoxicillin at a concentration 100 µg/ml was taken as standard reference. Petri 

dishes were incubated at 37° C for 48 hours and zone of inhibitions were observed and measured in 

mm. 
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Table2: Antimicrobial activity of derivatives.  

 
Derivatives Code 

 
   Dose (µg/ml) 

 
Zone of inhibition (mm) 

S. aureus (Gram+ve) E. coli (Gram-ve) 
    SP201  

 
 
         100 

  13mm   10mm 

    SP202   -   11mm 
    SP203   -   12mm 

    SP204   -   8mm 

    SP205   10mm   10mm 

    SP206   10mm   12mm 
    SP207   13mm   12mm 

STANDARD DRUG    
(AMOXICILLIN) 

  27mm   13mm 

 

RESULT AND DISCUSSION 
We have synthesized a series of seven derivatives of  2-substituted 3-(4-(4-chloro-5-fluoro-1H-

benzo[d]imidazol-2 yl)phenyl) thiazolidin-4-one by reacting with 3-chloro-4-fluoro ortho phenylene 

diamine with para amino benzoic acid as depicted in scheme. The intermediate compound i.e SP2a was 

prepared by substituting different aromatic aldehydes with amine of 4-(4-chloro-5-fluoro-1H-

benzo[d]imidazol-2-yl)benzenamine and thioglycolic acid by using conventional and microwave 

method according to the literature. The compound 2-substituted 3-(4-(4-chloro-5-fluoro-1h-

benzo[d]imidazol-2yl)phenyl) thiazolidin-4-one was confirmed by FT-IR, 1HNMR, Mass 

spectroscopy, melting point and TLC. The compound shows absorption bands ranging from 3433- 

3320 cm-1 for N-H, 3149-3034 cm-1 for C-H aromatic stretching and 1521-1342 cm-1 for NO2 

functional group.In 1HNMR the presence of methylene proton and methyl protons between δ 2.49 ppm 

and δ 3.31 ppm respectively was observed respectively. For aromatic protons multiplets were observed 

between δ 6.8-7.25 ppm and N-H δ 6.8ppm.So all these confirmation authenticates for all synthesized 

compounds.The synthesized compounds were evaluated for antimicrobial activity by disc diffusion 

method. The antibacterial activity as calculated by zones of inhibition against S. aureus and E coli. A 

series of 7 derivatives were prepared and 7 were tested for antimicrobial activity on Gram (+ve) and 

Gram (-ve) bacteria. In antimicrobial activity SP203, SP206, SP207 show significant activity against E 

coli, and SP201 and SP207 show good activity against S. aureus compared with amoxicillin at 100 

ug/ml. 

  



Patil Swaraj et al. IJRPS 2011,1(2),77-90 

IJRPS 1(2) JULY-SEP 2011 Page 89 

 

REFERENCE 
1. Goker H, Alp M, Yildiz S. Synthesis and potent antimicrobial activity of some novel N-(alkyl)-2-

phenyl-1H-benzimidazole-5-carboxamidines. Molecules 2000; 10: 1377-86. 

2. Smith AA, Ibrahim SK, Parimalakrishnan S, Kottai M, Muthumani P. antibacterial and antifungal 

activity of a benzimidazole derivative of  Ibuprofen. Quartery Journal of Applied Chemistry 2008; 

1(4): 7-12. 

3. Khairnar VL, Lockhande SR, Patel MR, Khadse BG. Synthesis and antifungal and anti tubercular 

properties of some benzimidazole derivatives. Chemical Abstract 1981; 95 : 203833h. 

4. Munoz GJA. Martin OD, Aquilar QR, Canulelo A, Nunez MI, Valenzule MT, et al., PARP 

inhibition sensitivity p53-deficient breast cancer to doxorubicin-induced apoptosis. Bio chem J 

2005; 386: 119-125. 

5. Brabec V, Kasparkova J. Molecular aspects of resistance to antitumor platinum drugs. Drug Resist 

Updates 2002; 5: 147-61. 

6. Beaulieu P.L, Bousquet Y, Gauthier J, Gillard J, Marquis M, Mckercher G et al. Non nucleoside 

benzimidazole based allosteric inhibitors of the hepatitis-c-Virus NS5B Polymerase: Inhibition of 

subgenomic hepatitis C Virus RNA Replicons in Huh-7cells.    J Med Chem 2004; 47: 6884-92. 

7. Nakano H, Inoue T, Kawasaki N, Miyataka H, Matsumoto H, Taguchi T et al., Synthesis of 

benzimidazole derivatives as antiallergic agents with 5-lipoxygenase inhibiting action. Chem 

Pharm Bull 1999; 47: 1573-78. 

8. Zulu I, Veitch A, Sianongo S, Mcphail G, Feakins R, Farthing MJG, Kelly P. Albendazole 

Chemotherapy for AIDS-related and anti-Hiv Diarrhoea in Zambia- clinical, Parasitologically and 

mucogen responses. Alim Pharmacol Ther 2002; 16: 595-601. 

9. Clere F, Hamy F, Depaty I, Angouillant BO, Roesner M. Synthesis and screening of some new 2-

(3H)-benzzoxazolone and benzimidazole derivatives For analgesic, anti-inflammatory and skeletal 

muscle relaxant activity. Eur Pat Appl EP 200030402, Chem Abstr 2003; 138: 271683. 

10. Liu S, Molino BF. Recent developments in monoamine reuptake inhibitors. Annu Rep Med Chem 

2007; 47: 13-26. 

11. Scates AC, Doraiswamy PM. Reboxetine a selective norepinephrine reuptake inhibitors for the 

treatment of depression. Ann Pharmacother 2000; 34: 1302-12. 

12. Baldwin D, Buis C, Mayers A. Selactive serotonin reuptake inhibitors in the treatment of 

generalised anxiety disorders. Expert Rev Neurother 2002; 2: 717-24. 



Patil Swaraj et al. IJRPS 2011,1(2),77-90 

IJRPS 1(2) JULY-SEP 2011 Page 90 

 

13. Gumina G, Chong Y, Choo H, Song GY, Chu CK. Substited benzimidazoles: antiviral activity and 

synthesis of nucleosides. Curr Top Med Chem 2002; 2: 1065-69. 

14. Juniak P, Pillon A. Synthesis of  benzimidazole derivatives, as antihypertensive agents.   E Journal 

of Chemistry 1992; 20(6): 737-45. 

15. Kuhler TC, Fry Klund J, Bergaman N, Weilitz J, Lee A, Larsson H. A systematic review of 

benzimidazole derivatives as an antiulcer agents. J Med Chem1995; 38: 4906-16. 

16. Buckle DR, Foster KA, Taylor JF, Tadder JM, Thody JM, Tody VE, et al., 2-Substited 

Benzimidazoles as antinflamatory and analgesics agents. J Med Chem 1987; 30: 2216-19. 

17. Alvarez LI, Sanchez SF, Lanusse CE. Inhibition of DNA topoisomerase I and II and growth 

inhibition of MDA –MB-231 human breast cancer cell by Bis-benzimidazole derivatives with 

alkylating moiety. J  Vet Pharmacol Therap1999; 22: 77-86. 

18. Nicolai E, Teulon C. Microwave assisted facile synthesis of a new class of asymmetrical 

diheteroarymethanes bearing imidazopyridine moieties under solvent free condition and 

thromboxane A2 Receptor antagonist. J  Heterocyclchem 1994; 31(1): 73-78. 

19. Becker DP, Flynn DL, Moormann AE, Nosal R, Villamil CI. Microwave assisted facile synthesis 

of a new class of asymmetrical diheteroarymethanes bearing imidazopyridine moieties under 

solvent free condition and 5HT3 antagonist activity. US Patent1995 5434161 A. 

20. Funiss BS, Hannaford AJ, Smith PWG, Tatchell AR. In practical organic chemistry. 5th ed. Pearson 

Education: Singapore; 1989. 

 


