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ABSTRACT 
Facile synthesis of 2-(4-(benzo[d]thiazol-2-yl) phenylimino) thiazolidin-4-one and 2-(4-(benzo[d]thiazol-2-yl) phe-

nylimino)-5-arylidenethiazolidin-4-ones has been accomplished in this study. 4-(benzo[d]thiazol-2-yl)benzenamine 

(1) reacts with ammonium thiocyanate in presence of Hydrochloric acid to give 1-(4-(benzo[d]thiazol-2-

yl)phenyl)thiourea (2) which on reaction with Chloroacetylchloride offer 2-(4-(benzo[d]thiazol-2-

yl)phenylimino)thiazolidin-4-one (3). Compound 3 condensed with different aldehydes to produce 2-(4-

(benzo[d]thiazol-2-yl) phenylimino)-5-arylidenethiazolidin-4-ones (4a-j). Minimal inhibitory concentration (MIC) 

measurement and “in vitro” antimicrobial assay (biological activity) of the prepared compounds were also studied 

against different types of bacteria viz., Staphylococcus aureus (Sp1), Klebsiella pneumoniae(Sp.2), Proteusmirablis 

(Sp3), and fungi such as, Fusarium Chlamydosporium(Sp4.), Macrophominaphaseolina (Sp5), using tetracycline and 

nystatin standards. The studies revealed that the prepared compounds exhibit fairly good antimicrobial activity. 

Keywords: Facile synthesis; 2-(4-(benzo[d]thiazol-2-yl) phenylimino) thiazolidin-4-one; 2-(4-(benzo[d]thiazol-2-

yl) phenylimino)-5-arylidenethiazolidin-4-ones; antimicrobial (biological) activity. 
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INTRODUCTION 

Heterocyclic compounds bearing thiazolidine moiety have received the attention of chemists and biolo-

gists owing to their wide range of promising biological activities. Some thiazolidine derivatives have 

better activity than standard drugs and could become a new drug for the market in future1-6. Moreover, the 

thiazole nucleus is an essential part of some penicillin varities, which have revolutionized the treatment of 

infectious diseases6. Kanchan Taori’s research group7 isolated Largazole (A novel cytotoxic cyclodep-

sipeptide) from the marine cyanobacterium Symploca sp. collected in the Florida Keys. It possesses 

densely assembled unusual structural features, containing a rare 4-methylthiazoline linearly fused to a 

thiazole in its cyclic core and an undescribed 3-hydroxy-7-mercaptohept-4-enoic acid unit incorporated in 

an ester, thioester, and amide framework. It exhibited potent antiproliferative activity and preferentially 

targets cancer cells over nontransformed cells. This research group also stated that the antimicrobial activ-

ity of thiazole derivatives arises due to the presence of a (S-C=N) toxophoric unit present in the thiazole 

ring system. This unit enhances lipid solubility with hydrophilicity, is easily metabolized by routine bio-

chemical reactions, and is noncarcinogenic in nature7.  Kumar and co-workers 8 synthesized a group of 3-

[4'(pchlorophenyl) thiazol-2'-yl]-2-[(substituted azetidinone/thiazolidinone)-aminomethy]-6-

bromoquinazolin-4-ones and screened them for anti-inflammatory and analgesic activities. In addition, 

benzothiazole derivatives with an extended conjugated system are also known to exhibit longer fluores-

cence lifetimes.9 Literature survey showed that 4-thiazolidinones are associated with a wide range of bio-

logical properties 10-13. On the other hand thiazolidinedione derivatives are pharmaceutically important 

scaffolds and potential chemotherapeutic agents for medicinal chemistry.14-21 Therefore, it will be im-

portant to use 2, 4-thiazolidinediones as aldol nucleophilic donors18,19 for the preparation of new and func-

tionalized derivatives. Various imidazopyridines are reported as potential antibacterial, antimalarial and 
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diuretic agents. In view of the biological activities, it is considered worthwhile to synthesize compounds 

having both moieties. In the present study, the authors have developed facile synthesis of 2-(4-

(benzo[d]thiazol-2-yl)phenylimino) thiazolidin-4-one and 2-(4-(benzo[d]thiazol-2-yl) phenylimino)-5-

arylidenethiazolidin-4-ones (4a-j) and efforts were made to explore their biological activity studies. 

 

EXPERIMENTAL 

General 
Chemicals used were procured from SD (Fine Chemicals, India), Aldrich (India), or Emerck. Reagent 

quality solvents were obtained from Avra chemicals (India), and distilled prior to use. Varian 400 MHz 

instrument to obtain 1H NMR spectra with TMS as internal standard and chemical shifts are expressed δ 

ppm. DMSO-d6 was used as solvent. Mass spectra were recorded on a Hewlett Packard mass spectrome-

ter operating at 70ev. Precoated silica gel TLC plates (60F-254) obtained from E- Merck were used for 

monitoring progress of the reaction. Iodine was used as a developing agent. IR spectra were recorded on 

potassium bromide disks on a Perkin-Elmer 383 spectrophotometer. 
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Where, Ar = 4-chlorophenyl, 2-chlorophenyl, 4-methylphenyl, 2-methylphenyl, 4-methoxyphenyl, 3-

methoxyphenyl, 4-bromophenyl, 2-bromophenyl, 4-fluorophenyl, phenyl  
 
Scheme-1: Synthesis of 2-(4-(benzo[d]thiazol-2-yl) phenylimino) thiazolidin-4-one and 2-(4-(benzo[d]thiazol-2-yl) 

phenylimino)-5-arylidenethiazolidin-4-ones 

 

Synthesis of 1-(4-(benzo[d]thiazol-2-yl) phenyl) thiourea (2) 
A mixture of 4-(benzo[d]thiazol-2-yl) benzenamine (1) (0.01 mmol) and ammonium thioacyanate (0.01 

mmol) in 1N HCl (20mL) was refluxed for about 6h at 80°C. The reaction completion was monitored by 

TLC. After completion of the reaction, ethanol is evaporated completely under reduced pressure. The 

resulting crude compound was dissolved in ethyl acetate (20mL), washed with water (2X20mL), the or-

ganic layer is then dried with Na2SO4. After evaporation of the solvent, crude compound was further puri-

fied by column chromatography by using 60-120 mesh silica, eluted with Methanol in DCM (2-5%), to 

afford the product as light brown solid (130mg, 41.5%). Compound thus obtained, was characterized by 

spectroscopic methods: 1H NMR (DMSO-d6) δ = 7.82 (d, 2H), 7.42 (t, 2H), 7.22 (brs, 1H), 7.08 (m, 4H), 

6.42 (brs, 2H); Mass m/z 286 [M+H]. Related spectra are presented in Fig.-1 to 3. 

 

Synthesis of 2-(4-(benzo[d]thiazol-2-yl)phenylimino)thiazolidin-4-one (3) 
To a solution of 1-(4-(benzo[d]thiazol-2-yl) phenyl thiourea (2) (0.001 mmol) in absolute ethanol, chloro-

acetylchloride (0.001 mmol) and sodium acetate were added and refluxed for 8 hr. Progress of the 

reaction was monitored by TLC. After completion of the reaction, the reaction was concentrated, cooled 

and poured into crushed ice, and then filtered. The solid obtained was purified by recrystalization, and 

characterised by specroscopic methods: 1H NMR (DMSO-d6) δ = 7.84 (d, 2H), 7.44 (t, 2H), 7.22 (brs, 

1H), 7.10 (m, 4H), 3.48 (d, 2H); Mass m/z 326 [M+H]. Related spectra are presented in Fig.-4 to 6. 
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Synthesis of 2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-arylidenethiazolidin-4-ones (4a-j) 
2-(4-(benzo[d]thiazol-2-yl) phenylimino)thiazolidin-4-one (3) (0.001 mmol) and aldehyde (0.001 mmol) 

in ethanol containing a few drops of pyridine are refluxed for 5-6 hours. It was then cooled, concentrated 

and poured into crushed ice and filtered. The solid thus obtained was purified by recrystallization from 

ethanol to get the target compounds (4a-j). Structures of 4(a-j) are assigned on the basis of mass, NMR, 

C13 NMR, spectroscopic analysis (Fig.1 to 6). 

 

Invitro Antimicrobial assay 
Standard sterilized filter paper disks (5 mm diameter) impregnated with a solution of the test compound in 

DMSO (1 mg/ml) was placed on agar plate seeded with the appropriate test organism in triplicate. The 

Tetracycline was used as standard antibacterial agent and nystatin was used as antifungal agent. DMSO 

alone was used as control at the same above mentioned concentration. The plates were incubated at 37oC 

for 1-5 days. Antimicrobial activity was determined by measuring the diameter of the zone of inhibition 

surrounding microbial growth. The compounds that showed significant growth inhibition zones were fur-

ther evaluated for their MICs.  

 

Minimal inhibitory concentration (MIC) measurement 
The microorganism susceptibility tests in nutrient and potato dextrose broths were used for the determina-

tion of MIC. The stock solutions of the tested compounds, Tetracycline and nystatin were prepared in 

DMSO at concentration of 1000 µg/ml followed by dilutions at concentrations of (250-25µg/ml). The 

microorganism suspensions were inoculated into the different concentrations of corresponding com-

pounds and control experiments. These were incubated at 370C for 1–5 days for MIC determination.  Fol-

lowing bacteria and fungi are selected to study the antimicrobial activity of the compounds, and the zone 

of inhibition is represented in millimeters. 

 

Sp1. Staphylococcus aureus – coccus, gram positive (+), causes toxic shock syndrome (TSS). 

Sp2. Klebsiella pneumoniae –rod shape or bacilli, gram negative (-), causes pneumonia 

Sp3. Proteus mirablis  gram negative (- ) bacteria.; Sp4. Fusarium Chlamydo sporium – fungi. 

Sp5 Macrophomina phaseolina – fungi. 

 

RESULTS AND DISCUSSION 
4-(benzo[d]thiazol-2-yl)benzenamine (1) reacts with ammonium thiocyanate in presence of Hydrochloric 

acid to give 1-(4-(benzo[d]thiazol-2-yl)phenyl)thiourea (2)22 which on reaction with Chloroacetylchloride 

offer 2-(4-(benzo[d]thiazol-2-yl)phenylimino)thiazolidin-4-one (3).23 When compound 3 is treated with 

different aryl aldehydes afforded 2-(4-(benzo[d]thiazol-2-yl) phenylimino)-5-arylidenethiazolidin-4-ones 

(4a-j)24 in good yields with reasonably moderate reaction times.  

 
Table.1: Synthesis of 2-(4-(benzo[d]thiazol-2-yl) phenylimino) -5-arylidenethiazolidin-4-ones (4a-j). 

 

 

 

 

 

 

 

 

 

 

 

Entry Ar in  Ar-CHO R.T.  

(hr) 

Yeild 

(%) 

Physical 

state 

M.P/B.P  

(Co) 

M.W. 

(Cal) 

4a 4-chlorophenyl 6 80 Liquid 177-179 447 

4b 2- chlorophenyl 6 75 Liquid 180-182 447 

4c 4-methylphenyl 4 79 Solid 184-186 427 

4d 2-methylphenyl 5 76 Solid 175-177 427 

4e 4-methoxyphenyl 4 78 Liquid 189-191 443 

4f 3-methoxyphenyl 5 72 Solid 174-176 443 

4g 4-bromophenyl 6 70 Liquid 183-186 491 

4h 2-bromophenyl 5 70 Liquid 188-190 491 

4i 4-fluorophenyl 7 69 Liquid 186-189 429 

4j Phenyl 5 72 Liquid 171-173 431 
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Data compiled in Table -1 depict the reaction times (R.T), yields (%) and physical data for 2-(4-

(benzo[d]thiazol-2-yl) phenylimino) -5-arylidenethiazolidin-4-one derivatives (4a-j). Presented data indi-

cate that reaction times (R.T) for electron donating (methyl and methoxy) groups are generally less than 

those observed for electron withdrawing  (Flouro, chloro, and bromo) groups.   

 

 
 

Fig.-1: Mass Spectrum of 1-(4-(benzo[d]thiazol-2-yl) phenyl) thiourea (2) 

 

 
 

Fig.-2: NMR  Spectrum of 1-(4-(benzo[d]thiazol-2-yl) phenyl) thiourea (2) 
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Reaction times were found to decrease with an introduction of electron donation groups. Structures of 

(4a-j) were assigned on the basis of elemental analysis, mass, NMR and C-13 NMR spectroscopic data. 

 

 
 

Fig.-3: C-13 NMR Spectrum of 1-(4-(benzo[d]thiazol-2-yl) phenyl) thiourea (2) 

 

To a solution of 1-(4-(benzo[d]thiazol-2-yl)phenyl)thiourea (2) (0.001 mmol) in absolute ethanol, chloro-

acetylchloride (0.001 mmol) and sodium acetate were added and refluxed for 8 hr. Progress of the 

reaction was monitored by TLC. After completion of the reaction, the reaction was concentrated, cooled 

and poured into crushed ice, and then filtered. The solid obtained was purified by recrystalization, and 

characterised by specroscopic methods: 1H NMR (DMSO-d6) δ = 7.84 (d, 2H), 7.44 (t, 2H), 7.22 (brs, 

1H), 7.10 (m, 4H), 3.48 (d, 2H); Mass m/z 326 [M+H]. Corresponding spectra are shown in Fig.- 4 to 6. 

 

Fig.-4: Mass Spectrum of 2-(4-(benzo[d]thiazol-2-yl) phenylimino) thiazolidin-4-one (3) 
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Fig.-5: NMR Spectrum of 2-(4-(benzo[d]thiazol-2-yl) phenylimino) thiazolidin-4-one (3) 
 

 
 

Fig.-6: C-13 NMR Spectrum of 2-(4-(benzo[d]thiazol-2-yl) phenylimino) thiazolidin-4-one (3) 

 

Synthesis of 2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-arylidenethiazolidin-4-ones (4a-j) was performed 

using 2-(4-(benzo[d]thiazol-2-yl)phenylimino)thiazolidin-4-one (3) (0.001 mmol) and aldehyde (0.001 

mmol) in ethanol containing a few drops of pyridine under reflux for 5-6 hours. The resultant entity was 

then cooled, concentrated and poured into crushed ice and filtered. The solid thus obtained was purified 

by recrystallization from ethanol to get the target compounds (4a-j). Structures of 4(a-j) are assigned on 

the basis of mass, NMR, C13 NMR, spectroscopic analysis. As specific examples mass, NMR and C-13 
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spectra of certain synthesized compounds, are interpreted using the corresponding spectroscopic sketches 

(Fig.-7 to 12).  

 
 

 
 

Fig-7: Mass spectrum of (4a) 
 

Mass spectrum of compound (4a) shows (M+1) peak at 448. This agrees well with molecular ion peak 

(which should have been at 447), and also in accordance nitrogen rule indicating the presence of odd 

number of nitrogens.  Peak at 321 is probably due to loss of –PhCl moiety from parent compound. Anoth-

er important peak located at 209.1 might be due to the loss of Benzothiazole moiety (part-A) from parent 

compound. NMR spectrum of (4a) shows a multiplet at 6.8-8.2 δ, which could be accounted for all 

aromatic protons  corresponding to Parts-A,B, C and D of the molecule. Singlet peaks observed at 2.5 and 

3.3 δ could be due to the presence of -C-H proton in part-C and -C –NH proton in part-C respectively. 
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Fig.-8: NMR spectrum of (4a) 
 

 
 

Fig.-9: C-13 NMR spectrum of (4a) 

C13NMR Spectrum of (4a and 4b) 
C13NMR Spectrum of (4a) depicted all aromatic carbons of parts-A, B and D of the molecule in the range 

125-148 ppm, while thiazole carbon of (Part-A) appeared at 153ppm as singlet.  The carbon of thiazoli-
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dine ring attached to sulfur and oxygen atoms of 5 member ring (of part-C) appeared at 122 ppm and the 

carbon connecting between part-C and  part-D is seen at 121ppm while the peaks corresponding to  –C=N 

carbon and keto- carbon (part-C) appeared at 166 ppm and 172ppm respectively. 

 

 
 

Fig.-10: C-13 NMR spectrum of (4b) 

 

 
 

Fig.-11: C-13 NMR spectrum of (4c) 
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Fig.-12: C-13 NMR Spectrum of (4d) 
 

 
 

Fig.-13: C-13 NMR Spectrum of (4e) 

C13NMR Spectrum of (4c and 4d) 
C13NMR Spectrum of (4c) depicted all aromatic carbons of parts-A, B and D of the molecule in the range 

125-148 ppm, while thiazole carbon of (Part-A) appeared at 153ppm as singlet. The methyl group at-

tached to the part-D of the molecule is seen at 19ppm. The carbon of thiazolidine ring attached to sulfur 

and oxygen atoms of 5 member ring (of part-C) appeared at 122 ppm and the carbon connecting between 

part-C and  part-D is seen at 121ppm while the peaks corresponding to  –C=N carbon and keto- carbon 

(part-C) appeared at 166 ppm and 172ppm respectively. 
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C13NMR Spectrum of (4d) depicted all aromatic carbons of parts-A, B and D of the molecule in the range 

112-145 ppm, while thiazole carbon  of (Part-A) appeared at 152 ppm as singlet.  Directly connecting 

carbons of the part - C to part-D appeared at 100ppm. Carbon attached to sulfur and oxygen atoms of 5 

member ring (of part-C) appeared at 110 ppm, while the peaks corresponding to  –C=N carbon and keto- 

carbon (part-C) appeared at 161 ppm and 164 ppm respectively.  Finally, the methyl carbon (–CH3 

carbon) attached to phenyl group in part –D of the molecule is indicated at 27 ppm. 

 

 
 

Fig.-14: C-13 NMR Spectrum of (4f) 

C13NMR Spectrum of (4e and 4f) 
C13NMR Spectrum of (4e) depicted all aromatic carbons of parts-A, B and D of the molecule in the range 

125-148 ppm, while thiazole carbon of (Part-A) appeared at 153ppm as singlet. The methoxy group at-

tached to the part-D of the molecule is seen at 55ppm. The carbon of thiazolidine ring attached to sulfur 

and oxygen atoms of 5 member ring (of part-C) appeared at 122 ppm and the carbon connecting between 

part-C and  part-D is seen at 121ppm while the peaks corresponding to  –C=N carbon and keto- carbon 

(part-C) appeared at 166 ppm and 172ppm respectively. 

 

Spectroscopic data for the derivatives 4(a-j) are shown below 

2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-phenylidene) thiazolidin-4-one(4a) 
1H NMR (DMSO-d6) δ = 8.20 (s, 1H), 2.5(s 1H) 3.3 (s, 2H), 4.26 (t, 2H), 7.43 (brs, 1H), 7.66 (d C-NH), 

8.2 (m, 4H); C13NMR (DMSO-d6): δ 125-148 δ 153ppm δ 122, δ 121ppm, δ 166 ppm and δ 172 ppm.; 

Mass m/z 447 [M+H] 

 

2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-(2-chlorobenzylidene) thiazolidin-4-one(4b) 
1H NMR (DMSO-d6) δ = 8.22 (s, 1H), 7.76 (d, 2H), 7.46 (t, 2H), 7.23 (brs, 1H), 7.13 (m, 4H), 6.96 (m, 

4H); C13NMR (DMSO-d6): δ 125-148 δ 153ppm δ 122, δ 121ppm, δ 166 ppm and δ 172 ppm.; Mass m/z 

448 [M+H] 

 

2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-(4-methylbenzylidene) thiazolidin-4-one(4c) 
1H NMR (DMSO-d6) δ = 8.23 (s, 1H), 7.78 (d, 2H), 7.47 (d, 2H), 7.24 (brs, 1H), 7.15 (m, 4H), 7.04 (m, 

4H), 2.31 (s, 3H);C13NMR (DMSO-d6): δ 125-148 ppm, δ 153ppm, δ 19ppm, δ 122 ppm, δ 121 ppm, δ 

166 ppm and δ 172ppm.; Mass m/z 428 [M+H] 
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2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-(2-methylbenzylidene)thiazolidin-4-one(4d) 
1H NMR (DMSO-d6) δ = 8.24 (s, 1H), 7.78 (d, 2H), 7.48 (d, 2H), 7.24 (brs, 1H), 7.18 (m, 4H), 7.04 (m, 

4H), 2.31 (s, 3H); C13NMR (DMSO-d6): δ 112-145 ppm, δ 152 ppm, δ 100ppm, δ 110 ppm, δ 161 ppm, δ 

164 ppm, δ 27 ppm.; Mass. m/z 428 [M+H] 

 

 2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-(4-methoxybenzylidene)thiazolidin-4-one(4e) 
1H NMR (DMSO-d6) δ = 8.23 (s, 1H), 7.74 (d, 2H), 7.46 (t, 2H), 7.24 (brs, 1H), 7.20 (m, 4H), 7.05 (m, 

4H), 3.74 (s, 3H); C13NMR (DMSO-d6): δ 125-148 ppm, δ 153ppm, δ 55ppm, δ 122 ppm, δ 121ppm, δ 

166 ppm and δ 172ppm.; Mass m/z 444 [M+H] 

 

2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-(3-methoxybenzylidene)thiazolidin-4-one(4f) 
1H NMR (DMSO-d6) δ = 8.22 (s, 1H), 7.76 (d, 2H), 7.48 (t, 2H), 7.26 (brs, 1H), 7.22 (m, 4H), 7.06 (m, 

4H), 3.74 (s, 3H); C13NMR (DMSO-d6): δ 125-148 ppm, δ 153ppm, δ 55ppm, δ 122 ppm, δ 121ppm, δ 

166 ppm and δ 172ppm.; Mass m/z 444 [M+H] 

 

2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-(4-bromobenzylidene)thiazolidin-4-one(4g) 
1H NMR (DMSO-d6) δ = 8.24 (s, 1H), 7.78 (d, 2H), 7.48 (m, 2H), 7.28 (brs, 1H), 7.20 (m, 4H), 7.10 (m, 

4H); Mass m/z 492 [M+H] 

 

2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-(2-bromobenzylidene)thiazolidin-4-one(4h) 
1H NMR (DMSO-d6) δ = 8.24 (s, 1H), 7.78 (d, 2H), 7.49 (m, 2H), 7.29 (brs, 1H), 7.20 (m, 4H), 7.11 (m, 

4H); Mass m/z 492 [M+H] 

 

2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-(4-fluorobenzylidene)thiazolidin-4-one(4i) 
1H NMR (DMSO-d6) δ = 8.24 (s, 1H), 7.79 (m, 2H), 7.48 (m, 2H), 7.24 (brs, 1H), 7.14 (m, 4H), 7.01 (m, 

4H); Mass m/z 432 [M+H] 

2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-benzylidenethiazolidin-4-one(4j) 
1H NMR (DMSO-d6) δ = 8.23 (s, 1H), 7.76 (m, 2H), 7.46 (m, 2H), 7.25 (brs, 1H), 7.15 (m, 5H), 7.99 (m, 

4H); Mass m/z 414 [M+H] 

 

Minimal inhibitory concentration (MIC) measurement and “in vitro” Antimicrobial assay  

The microorganism’s susceptibility tests in nutrient and potato dextrose broths were used for the determi-

nation of minimal inhibitory concentration (MIC) with tetracycline and nystatin as standards, and ob-

served results are presented in Table-2. Antimicrobial activity was determined by measuring the diameter 

of the zone of inhibition surrounding microbial growth. The compounds that showed significant growth 

inhibition zones were further evaluated for their MICs.  

 
Table-2: Biological Screening (Antimicrobial activity) 

Entry 
Zone of inhibition and Species used for activity  

Sp1     p2 Sp3 Sp4 Sp5 

4 a. 18 12 12 23 18 

4 b. 21 23 16 14 12 

4 c. 10 22 14 10 8 

4 d. 12 23 18 12 10 

4 e. 11 23 16 10 8 

tetracy-

cline 
12 25 16 

- - 

Nystatin - - - 25 23 

Observations 
1. The antimicrobial activity of compounds 4a (p-chloro phenyl), and 4b (o-chloro phenyl) exhibited 

more active than standard tetracycline, while the activity of 4d (o- methyl phenyl) is almost equal to 
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tetracycline against Staphylococcus aureus (Sp1). The antimicrobial activities of compounds such as, 

4c (p-methyl), and 4e (p-methoxy) are very much close to standard tetracycline.    

2. The antimicrobial activity of compounds 4b (o- chloro phenyl), 4d (o-methyl phenyl) and 4e (p--

methoxy phenyl substituents) is by and large similar to the standard tetracycline against Klebsiella 

pneumonia (Sp2), while 4a (p-chloro phenyl) and 4c (p-methyl phenyl substituents) are less than 

standard tetracycline.   

3. Compounds 4b (o-chloro phenyl), 4d (o-methyl phenyl), and 4e (p-methoxy phenyl substituents) 

show maximum activity against Proteus mirablis (Sp3) while a considerable activity is shown by the 

compounds 4a (p-chloro phenyl) and 4c (p-methyl phenyl substituents) as compared to standard tet-

racycline. 

4. Maximum activity is shown by the compounds 4a (p- chloro phenyl), 4b (o-chloro phenyl) and 4d 

(o-methyl phenyl substituents) against Fusarium Chlamydo sporium-fungi (Sp4). However, consid-

erable activity is shown by the compounds 4c (p-methyl phenyl) and 4e (p-methoxy phenyl substitu-

ents) as compared to standard Nystatin. 

5. Compounds 4a (p-chloro phenyl), 4b (o-chloro phenyl) and 4d (o-methyl phenyl substituents) exhib-

ited the maximum activity, while considerable activity is show by the compounds, 4c (p-methyl phe-

nyl) and 4e (p-methoxy phenyl substituents) against Macrophomina phaseolina (Sp5) as compared 

to standard Nystatin. 

CONCLUSION 
In summary the authors have established a facile synthesis of 2-(4-(benzo[d]thiazol-2-yl) phenylimino) 

thiazolidin-4-one and 2-(4-(benzo[d]thiazol-2-yl)phenylimino)-5-arylidenethiazolidin-4-ones. 4-

(benzo[d]thiazol-2-yl)benzenamine (1) reacts with ammonium thiocyanate in presence of Hydrochloric 

acid to give 1-(4-(benzo[d]thiazol-2-yl)phenyl)thiourea (2) which on reaction with Chloroacetylchloride 

offer 2-(4-(benzo[d]thiazol-2-yl)phenylimino)thiazolidin-4-one (3). Compound 3 condensed with differ-

ent aldehydes to produce 2-(4-(benzo[d]thiazol-2-yl) phenylimino)-5-arylidenethiazolidin-4-ones (4a-j). 

Minimal inhibitory concentration (MIC) measurement and “in vitro” antimicrobial assay (biological ac-

tivity) of the prepared compounds were also studied against different types of bacteria viz., Staphylococ-

cus aureus (Sp1), Klebsiella pneumoniae(Sp.2), Proteus mirablis (Sp3), and fungi such as, Fusarium 

Chlamydo sporium(Sp4.), Macrophomina phaseolina (Sp5), using tetracycline and nystatin standards. The 

studies revealed that the prepared compounds exhibit fairly good antimicrobial activity. 
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