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ABSTRACT:   

The biological and pharmacological importance of flavopiridol and 1,3-thiazolan-4-one and 

their derivatives, contemplated to synthesize some new flavopiridol analogues containing 

1,3-thiazolan-4-ones such as 3-[2-(2-chlorophenyl)-5-hydroxy-4-oxo-4H-8-chromenyl]-2-

aryal-1,3-thiazolan-4-one 8 (a-f) has been Synthesized by the reaction of 2-(2-

chlorophenyl)-5-hydroxy-8-[(E)-1-arylmethylidene]amino-4H-4-chromenone 7 with a view 

to explore their potential biological activity. The antibacterial activities of these compounds  

have also been evaluated. 
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1. Introduction  

The family of cyclin-dependent kinases (CDKs) is a 

crucial group of regulators that manages the cell cycle's 

timing and coordination1-5. With their obligatory cyclin 

partners, CDKs construct reversible complexes that 

regulate passage through critical cell cycle junctions. 

For instance, the CDK1-cyclin B1 complex regulates 

entry into the mitotic phase of the cell cycle6, whereas 

the active CDK4-cyclin D1 complex regulates 

advancement through the G1 phase6. It is known that 

endogenous CDK’s can bind either the CDK or the 

cyclin component and inhibit the kinase activity7-8. The 

native CDK’s in many malignancies, including 

melanomas, pancreatic, and esophageal cancers, are 

either missing or mutated9. This means that targeted 

CDK inhibitors may be effective chemotherapeutic 

drugs.  

Flavopiridol is a semi-synthetic flavonoid that is 

structurally related to an isolated naturally occurring 

alkaloid from an Indian native plant called Dysoxylum 

binectariferum10. It has been demonstrated that 

flavopiridol is a powerful cyclin-dependent kinase 

(CDK) inhibitor11. According to research done on 

human breast cancer cells (MCF-7), flavopiridol inhibits 

CDK1, CDK2, and CDK4 by attaching to the kinase's 

ATP-binding pocket. Additionally to inhibiting, 

flavopiridol lowers cyclin D1, and it was thought that 

cyclin D1 depletion results in the loss of CDK4 activity. 

Later research has demonstrated that flavopiridol 

induces strong cell cycle arrest and death as a result of 

the CDK inhibition12. 

Flavopiridol has been demonstrated to be a powerful 

antiproliferative medication in animal studies. 

Flavopiridol greatly inhibited the growth of tumours in 

leukaemia and lymphoma xenografts15, as well as the 
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tumours in colorectal10, prostate13, and head and neck 

carcinoma14 xenograft models. Peak plasma 

concentrations of 5-8 µM, a reduction in cyclin D1, and 

apoptotic cell death have all been associated with 

flavopiridol's anticancer activity in tumour tissue13. 

It has been demonstrated to cause cell cycle arrest in 

both the G1 and G2 phases16,17. A powerful and 

selective CDK inhibitor, flavopiridol is now undergoing 

clinical trials as a cancer treatment18,19. Its antitumor 

efficacy is correlated with its CDK inhibitory activity10. 

Studies have revealed that its tumour cell growth 

inhibitory activity happens specifically during the cell 

cycle16. Additionally, kinetic investiga- tions have 

demonstrated that favopiridol binds to the CDKs17 ATP 

binding site. Des-chloro favopiridol's interaction to 

CDK2 and its recently revealed X-ray crystal structure 

provide additional evidence that the favone nucleus is 

present in the enzyme's ATP binding pocket20. The total 

synthesis of favopiridol21-24 and some SAR around 

favopiridol have been reported10. 

Because many biologically active molecules, including 

thiamine, penicillin, and other antibiotics25,26, include 

these heterocyclic rings, the nitrogen and sulfur-

containing heterocyclic compounds are important from a 

biological perspective. The same goes for 1,3-thiazolan-

4-one and its derivatives, which are significant and 

exhibit the desired biological and pharmacological 

activities, such as hypnotic27, antiinflammatory28, 

antibacterial29, antifungal30, antitubercular31, 

anticancer32, antitumor33, analgesic34, anesthetic35, 

antiproliferative36, anti-HIV37, and nematicidal38. 1,3-

Thiazolan-4-one have also been utilized to treat 

schizophrenia39, diabetic problems such cataract, 

nephropathy, and neuropathy40, as well as selective 

antiplatelet activating factor (PAF)41.Additionally, 

cyanine dyes, which are utilized in the photographic 

film industry42, are made using 1,3-thiazolan-4-one 

derivatives. 

2. Experimental 

All of the reagents were of commercial grade and used 

exactly as directed. On pre-coated silica gel F254 plates 

from Merck, reactions were observed using thin-layer 

chromatography (TLC), and chemicals were seen using 

UV light. Silica gel with a mesh size of 70–230 was 

utilised in chromatographic columns for separations. A 

Varian Gemini spectrometer was used to record the 1H 

NMR and 13C NMR spectra (300 MHz for 1H and 75 

MHz for 13C). Coupling constants (J) are published in 

Hz units, and chemical shifts are recorded in ppm units 

relative to TMS as the internal standard. A VG micro 

mass 7070H spectrometer was used to record the mass 

spectra.43-61 

2.1 1-(2-chlorophenyl)-3-(2,6-dihydroxyphenyl)-1,3-

propanedione (3):  

2,6-dihydroxyacetophenone 1 (0.02 mol) in pyridine (25 

mL) was dissolved in 2-chlorobenzoyl chloride 2 (0.02 

mol), and DMAP was added as a catalytic quantity. 

After 3 hours of stirring at room temperature, the 

reaction mixture was dumped into ice water (150 mL). 

Ethyl acetate was used to extract the solution. Under 

reduced pressure, the solvent was removed. Compound 

3 was produced with a 76% yield after the residue was 

purified using flash silica gel column chromatography 

(1:9 EtOAc/hexane). 

2.2. 2-(2-chlorophenyl)-5-hydroxy-4H-4-chromenone 

(4):  

DBU (0.04 mol) was added to a compound 3 (0.02 mol) 

in pyridine (50 mL). After 12 hours of heating at 100 
oC, the reaction mixture was dumped into freezing water 

(150 mL). EtOAc was used to extract the solution, after 

which the organic layer was cleaned with diluted 

hydrochloric acid, dried over anhydrous Na2SO4, and 

the solvent was removed at reduced pressure. The 

residue obtained was purified by column 

chromatography (1:9 EtOAc/hexane) to afford 

compound 4. 

O

OH O

Cl

 

 

 

Yield: 82%, mp: 169-170 oC;1H NMR (DMSO-d6, 300 

MHz): δ 6.57 (s, 1H, 3-H), 6.80-6.85 (m, 2H, Ar), 7.10-

7.15 (m, 3H, Ar), 7.45-7.50 (m, 2H, Ar), 12.72 (s, 1H, 
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OH).13C NMR (DMSO-d6, 75 MHz): δ 109.0, 109.9, 

110.3, 111.4, 127.5, 128.6, 129.9, 130.3, 132.1, 135.7, 

155.2, 156.1, 158.7, 182.1,MS: m/z  273 [M+H]. 

2.3. 2-(2-chlorophenyl)-5-hydroxy-8-nitro-4H-4-

chromenone (5):  

Nitric acid (5 mL) was added to a solution of 4 (0.005 

mol) in glacial acetic acid (40 mL). The reaction 

mixture was placed in freezing water (150 mL) after 

being heated at 55 oC for 5 h. EtOAc was used to extract 

the solution and dried over anhydrous Na2SO4 and 

removed the solvent under reduced pressure. To produce 

5a and 5b, the residue was purified using silica gel 

column chromatography (1:9 EtOAc/hexane). 

O

OH O

Cl

NO2
 

Yield: 42%, mp: 192-194 oC;1H NMR (DMSO-d6, 300 

MHz): δ 6.82 (s, 1H, 3-H), 7.00-7.10 (m, 4H, ArH), 

7.54 (m, 1H, ArH), 8.87 (d, J = 9.1 Hz, 1H, ArH), 13.1 

(s, 1H, OH).13C NMR (DMSO-d6, 75 MHz): δ 108.1, 

109.5; 115.1, 123.6, 127.1, 128.6, 129.7, 131.0, 131.9, 

132.4, 134.3, 156.1, 156.9, 158.3, 178.3.MS: m/z  318 

[M+H]. 

2.4. 8-amino-2-(2-chlorophenyl)-5-hydroxy-4H-4-

chromenone (6):  

Tin chloride (0.01 mol) was added to a solution of 5a 

(0.002 mol) in ethanol (200 mL) and the reaction 

mixture was heated at 80 oc for 5 h. The solvent was 

then removed under reduced pressure. The residue was 

dissolved in EtOAc (200 mL) and washed with water, 

dried the organic layer over anhydrous Na2SO4 and 

removed the solvent to get compound 6. 

O

OH O

Cl

NH2
 

Yield: 64%, mp: 198-199 oC;1H NMR (DMSO-d6, 300 

MHz): δ 4.21 (br s, 2H, NH2), 6.68 (s, 1H, 3-H), 6.90-

7.00 (m, 2H, ArH), 7.10-7.15 (m, 3H, ArH), 7.64 (m, J 

= 7.7 Hz, 1H, ArH), 10.57 (s, 1H, OH).13C NMR 

(DMSO-d6, 75 MHz): δ 108.3, 109.3, 115.1, 123.0, 

123.9, 128.1, 128.7, 129.1, 130.3, 130.8, 131.0, 150.2, 

152.0, 153.5, 181.2.MS: m/z  288 [M+H]. 

2.5. General procedure for the synthesis of 2-(2-

chlorophenyl)-5-hydroxy-8-[(E)-1-

arylmethylidene]amino-4H-4-chromenone 7(a-f): 

To solution of compound 6 (0.01 mol) in toluene (20 

mL), aromatic aldehyde (0.01 mol) and glacial acetic 

acid (0.5 mL) was added and refluxed the mixture for 4 

h using a Dean–Stark apparatus.  The completion of the 

reaction was monitore by TLC using toluene:ethyl 

acetate (4:1). The solvent was removed by distillation to 

give the solid, which was filtered, and recrystallized 

from ethyl alcohol to get the pure compound 7(a-f). 

2.5.1. 2-(2-chlorophenyl)-5-hydroxy-8-[(E)-1-

phenylmethylidene]amino-4H-4-chromenone (7a): 

O

OH O

Cl

N

 

Yield 42%; mp 245-247 °C;1H NMR (DMSO-d6, 300 

MHz): δ 6.70 (m, 1H, ArH),  6.80-6.90 (m, 2H, ArH), 
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7.10-7.15 (m, 4H, ArH), 7.30-7.40 (m, 5H, ArH), 8.52 

(s, 1H, CH=N), 12.84 (s, 1H, OH).13C NMR (DMSO-d6, 

75 MHz): δ 107.9, 112.4, 113.0, 123.2, 126.9, 127.3, 

128.9, 129.1, 130.1, 130.9, 131.2, 131.9, 132.1, 132.7, 

137.6, 144.8, 153.2, 154.0, 161.1, 182.1.MS: m/z  375 

[M+]. 

2.6. General procedure for the synthesis of 3-[2-(2-

chlorophenyl)-5-hydroxy-4-oxo-4H-8-chromenyl]-2-

aryal-1,3-thiazolan-4-one 8 (a-f): 

In 20 mL of DMF, together with a catalytic amount of 

anhydrous zinc chloride, the corresponding compound 

7(a-f) (0.01 mol), mercapto acetic acid (0.012 mol), was 

refluxed for 8 h. TLC was used to monitor the reaction 

using toluene: ether (3:1). After the reaction was 

completed, the mixture was cooled, put into the ice, and 

left at room temperature for the night. To obtain the 

pure compounds 8(a-f), the separated solid was filtered, 

washed with water, and subjected to column 

chromatography using hexane-ethyl acetate. 

2.6.1. 3-[2-(2-chlorophenyl)-5-hydroxy-4-oxo-4H-8-

chromenyl]-2-phenyl-1,3-thiazolan-4-one (8a): 

O

OH O

Cl

N

S

O

 

Yield: 56%, mp: 221-223 oC;1H NMR (DMSO-d6, 300 

MHz): δ 3.96 (s, 2H, CH2-S), 5.68 (s, 1H, CH-S), 6.72 

(s, 1H, 3-H), 7.10-7.20 (m, 7H, ArH), 7.50-7.55 (m, 3H, 

ArH), 12.78 (s, 1H, OH).13C NMR (DMSO-d6, 75 

MHz): δ 38.3, 71.3, 107.4, 112.8, 118.5, 120.3, 125.2, 

126.2, 127.2, 128.9, 129.4, 130.1, 131.2, 132.3, 133.5, 

134.8, 141.1, 148.7, 154.1, 154.7, 175.7, 181.1.MS: m/z  

449 [M+]. 

 

 

 

2.6.2. 3-[2-(2-chlorophenyl)-5-hydroxy-4-oxo-4H-8-

chromenyl]-2-(4-methylphenyl)-1,3-thiazolan-4-one 

(8b):  

O

OH O

Cl

N

S

O

 

Yield: 61%, mp: 237-239 oC;1H NMR (DMSO-d6, 300 

MHz): δ 3.98 (s, 2H, CH2-S), 5.66 (s, 1H, CH-S), 6.73 

(s, 1H, 3-H), 7.10-7.15 (m, 8H, ArH), 7.50-7.60 (m, 2H, 

ArH), 12.62 (s, 1H, OH).13C NMR (DMSO-d6, 75 

MHz): δ 27.2, 38.4, 71.2, 107.4, 112.7, 118.5, 120.3, 

125.1, 126.4, 127.4, 129.4, 130.1, 131.2, 132.1, 133.6, 

134.7, 135.2, 137.5, 148.7, 154.4, 154.7, 174.7, 

182.2.MS: m/z  464 (M+H). 

2.6.3. 2-(4-chlorophenyl)-3-[2-(2-chlorophenyl)-5-

hydroxy-4-oxo-4H-8-chromenyl]-1,3-thiazolan-4-one 

(8c):  

O

OH O

Cl

N

S

O

Cl

 

Yield: 63%, mp: 241-242 oC;1H NMR (DMSO-d6, 300 

MHz): δ 3.92 (s, 2H, CH2-S), 5.69 (s, 1H, CH-S), 6.77 

(s, 1H, 3-H), 7.10-7.20 (m, 6H, ArH), 7.50-7.60 (m, 4H, 

ArH), 12.72 (s, 1H, OH).13C NMR (DMSO-d6, 75 

MHz): δ 38.3, 71.3, 107.4, 112.8, 118.5, 120.3, 125.2, 

128.5, 129.0, 129.4, 130.1, 131.2, 132.3, 132.9, 133.5, 

134.8, 138.1, 148.7, 154.1, 154.7, 175.7, 181.1.MS: m/z  

484 (M+). 
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2.6.4. 3-[2-(2-chlorophenyl)-5-hydroxy-4-oxo-4H-8-

chromenyl]-2-(4-nitrophenyl)-1,3-thiazolan-4-one 

(8d): 

O

OH O

Cl

N

S

O

O2N

 

Yield: 56%, mp: 262-264 oC;1H NMR (DMSO-d6, 300 

MHz): δ 3.95 (s, 2H, CH2-S), 5.72 (s, 1H, CH-S), 6.74 

(s, 1H, 3-H), 7.15-7.20 (m, 4H, ArH), 7.50-7.55 (m, 4H, 

ArH), 7.84 (d, J = 8.3 Hz, 2H, ArH), 12.81 (s, 1H, 

OH).13C NMR (DMSO-d6, 75 MHz): δ 38.9, 71.1, 

107.5, 112.7, 118.4, 120.7, 124.4, 125.2, 128.0, 129.5, 

130.3, 131.7, 132.3, 133.6, 134.8, 144.8, 146.1, 148.2, 

154.2, 154.5, 175.1, 181.0.MS: m/z  495 [M+H]. 

 

 

 

2.6.5. 3-[2-(2-chlorophenyl)-5-hydroxy-4-oxo-4H-8-

chromenyl]-2-(3-nitrophenyl)-1,3-thiazolan-4-one 

(8e): 

O

OH O

Cl

N

S

O

O2N

 

Yield: 52%, mp: 261-263 oC;1H NMR (DMSO-d6, 300 

MHz): δ 3.93 (s, 2H, CH2-S), 5.69 (s, 1H, CH-S), 6.74 

(s, 1H, 3-H), 7.10-7.20 (m, 4H, ArH), 7.50-7.60 (m, 4H, 

ArH), 8.00-8.10 (m, 2H, ArH), 12.62 (s, 1H, OH).13C 

NMR (DMSO-d6, 75 MHz): δ 38.3, 71.3, 107.4, 112.8, 

118.5, 120.3, 121.0, 123.3, 125.2, 129.4, 130.1, 131.2, 

131.9, 132.3, 132.9, 133.5, 134.8, 140.6, 148.7, 149.0, 

154.3, 154.7, 175.2, 181.7.MS: m/z  494 [M+]. 

2.6.6. 3-[2-(2-chlorophenyl)-5-hydroxy-4-oxo-4H-8-

chromenyl]-2-(4-hydroxy-3-methoxyphenyl)-1,3-

thiazolan-4-one (8f):  

O

OH O

Cl

N

S

O

HO

H3CO  

Yield: 66%, mp: 245-247 oC;1H NMR (DMSO-d6, 300 

MHz): δ 3.88 (s, 3H, OCH3), 3.92 (s, 2H, CH2-S), 5.63 

(s, 1H, CH-S), 6.70-6.75 (m, 2H, 3-H & ArH), 7.10-

7.20 (m, 6H, ArH), 7.50-7.58 (m, 2H, ArH), 8.55 (s, 1H, 

OH), 12.71 (s, 1H, OH).13C NMR (DMSO-d6, 75 MHz): 

δ 38.3, 58.7, 71.3, 107.4, 111.1, 112.8, 117.5, 118.5, 

119.5, 120.3, 125.2, 129.4, 130.1, 131.2, 132.4, 133.4, 

134.6, 136.2, 146.6, 148.6, 149.1, 154.3, 154.5, 174.5, 

182.2.MS: m/z  496 [M+H]. 

3. Results and Discussion 

The 1(2-chlorophenyl)-3-(2,6-dihydroxyphenyl)-1,3-

propanedione 3 has been prepared by condensation of 

2,6-dihydroxyacetophenone 1 with 2-chlorobenzoyl 

chloride 2 in the presence of pyridine and a catalytic 

amound of DMAP under stirring at room temperature 

for 3 h, gave compound 3 in 76% of yield. 

The compound 3 was cyclised in the presence of DBU 

in pyridine under heating at 100 oC for 12 h to afford 2-

(2-chlorophenyl)-5-hydroxy-4H-4-chromenone 4 in 

82% of yields. The structure was confirmed by the 

interpretation of its NMR and mass spectra. 

Compound 4 1H NMR spectra revealed two singlets for 

the proton at the 3-position of the chromone ring and the 

OH proton, respectively, at 6.57 and 12.72 ppm. The 

multiplets of the other aromatic proton signals were seen 

at ppm 6.80-6.85, 7.10-7.15, and 7.45-7.50. The 

chromone ring's carbons 155.2 (C2), 109.0 (C3), 182.1 

(C4), 109.9 (C5a), and 158.7 (C5b) ppm each showed 

signals in the sample's 13C NMR spectra. A molecular 

ion peak at m/z 273 in the mass spectrum served as the 

basis for calculating its molecular weight. 

Compound 4 on nitration with nitric acid in the presence 

of galcial acetic acid under reflux at 55 oC for 5 h to 
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afford a mixture of  2-(2-chlorophenyl)-5-hydroxy-8-

nitro-4H-4-chromenone 5(a) in 42% yield and 2-(2-

chlorophenyl)-5-hydroxy-6-nitro-4H-4-chromenone 

5(b) in 48% yield (Scheme 1). The structures of 

synthesized compound were confirmed by their EI mass, 
1H NMR and 13C NMR spectral data. 

 

 

Compound 5a 1H NMR spectra revealed two singlets for 

the proton at the 3-position of the chromone ring and the 

OH proton, respectively, at 6.82 and 13.1 ppm. The 

multiplets of the other aromatic proton signals were seen 

in the predicted regions. The chromone ring's carbons 

156.1 (C2), 109.5 (C3), 178.3 (C4), 109.5 (C5a), and 

158.3 (C5b) ppm each showed signals in the sample's 
13C NMR spectra. A molecular ion peak at m/z 318 in 

the mass spectrum provided evidence of the substance's 

molecular weight. 

The reduction of nitro group of compound 5a with tin 

chloride in the presence of ethanol under heating at 80 
oC for 5 h gave 8-amino-2-(2-chlorophenyl)-5-hydroxy-

4H-4-chromenone 6 in 64% of yield. The structure of 

synthesized compound was established by the 

interpretation of its MS and NMR spectral data. 

Two singlets were visible in the 1H NMR spectra of 

compound 6 at 6.68 and 10.57 ppm, respectively, for the 

proton at the 3-position of the chromone ring and the 

OH proton. The amine proton signal appeared as broad 

at 4.21 ppm, while the other aromatic proton signals 

appeared as multiplets in the anticipated locations.The 

chromone ring's carbons 153.5 (C2), 109.3 (C3), 181.2 
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(C4), 108.3 (C5a), and 153.5 (C5b) ppm all displayed 

signals in the sample's 13C NMR spectra. A molecular 

ion peak at m/z 288 in the mass spectrum provided 

evidence of the compound molecular weight. 

Compound 6 was condensed with aromatic aldehyde in  

toluene using AcOH as catalyst at reflux temperature for 

4 hours, furnished the corresponding 2-(2-

chlorophenyl)-5-hydroxy-8-[(E)-1-

arylmethylidene]amino-4H-4-chromenone 7(a-f) in 

good yields. The structure of synthesized compound was 

established by the interpretation of its MS and NMR 

spectral data. 

The signals for the imine proton (CH=N) emerged as 

singlets at 8.52 and 12.84 for the hydroxy proton as 

singlet, and aromatic protons as multiplets in the 

predicted range in the 1H NMR spectrum of compound 

7a. The chromone ring's carbons 153.2 (C2), 107.9 

(C3), 182.1 (C4), 112.4 (C5a), and 153.2 (C5b) ppm all 

showed signals in the sample's 13C NMR spectra. A 

molecular ion peak at m/z 375 in the mass spectrum 

provided evidence of the substance's molecular weight. 

The corresponding compound 7(a-f) when reacted with 

thioglycolic acid, in the presence of catalytic amount of 

ZnCl2 in dimethylformamide at reflux temperature for 8 

h, afforded the corresponding synthesis of 3-[2-(2-

chlorophenyl)-5-hydroxy-4-oxo-4H-8-chromenyl]-2-

aryal-1,3-thiazolan-4-one 8(a-f) in good yields (Scheme 

2).The synthesized compound structures were 

established by the interpretation of their IR, MS and 

NMR spectral data and Antibactrial Activity. 

The thiazolidinone ring protons of compound 8a 

appeared as two singlets at 3.96 (CH2-S), 5.68 (CH-S), 

and 12.78 ppm for hydroxy proton in the proton NMR 

spectra. The other protons occurred in the predicted 

range. The thiazolidinone ring signals were detected in 

its 13C NMR spectra at 177.7, 71.3, and 38.3 ppm, while 

the carbons in the chromone ring were detected at 154.1 

(C2), 107.4 (C3), 181.1 (C4), 112.8 (C5a), and 154.1 

(C5b) ppm. A molecular ion peak at m/z 449 in the mass 

spectrum provided evidence of the substance's 

molecular mass. 
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Antibacterial Activity 

All the newly synthesised compounds 8(a-f) were tested 

for their antibacte- rial activity against Bacillus subtilis, 

Bacillus sphaericus, and Staphylococcus aureus as well 

as Pseudomonas aeruginosa, Klobsinella aerogenes, 

and Chromobacterium violaceum, which are Gram-

positive and Gram-negative bacteria, respectively by 

disc diffisionmethod62. At 100 µg/mL, the inhibitory 

zones were measured and contrasted with the reference 

drug streptomycin (Table 1). 

All of the synthesised compounds 8(a-f) demonstrated 

moderate to good inhibition of all of the tested 

organisms, according to the antibacterial screening. 4-

chlorophenyl (8c) and 4-hydroxy-3-methoxyphenyl (8f) 

containing compounds shown greater effectiveness 

against Gram-positive bacterial strains and considerable 

activity against Gram-negative bacterial strains.  

Compound 8d showed good activity against S. aureus 

and C. violaceum while compound 8b showed 

significant activity against B. Subtilis only.  

Table 1: Antibacterial Activity of Compounds 8(a-f) 

Compound 

Zone of inhibition (mm) at 100 µg/mL 

B. subtilis 
B. 

sphaericus 

S. 

aureus 

P. 

aeruginosa 

K. 

aerogenes 
C.violaceum 

8ª 10 12 11 9 10 9 
8b 19 13 10 8 9 9 

8c 21 24 22 18 19 20 

8d 12 14 18 10 11 14 

8e 13 11 10 9 9 8 

8f 20 22 21 17 18 21 

Streptomycin 25 30 30 30 25 30 

 

4. Conclusions 

A new series of 3-[2-(2-chlorophenyl)-5-hydroxy-4-

oxo-4H-8-chromenyl]-2-aryal-1,3-thiazolan-4-one 8(a-

f) were synthesized. and tested for their antibacte- rial 

activity against the Gram-positive bacteria B. subtilis, B. 

sphaericus, and S. aureus as well as the Gram-negative 

bacteria P. aeruginosa, K. aerogenes, and C. violaceum, 

4-chlorophenyl (8c) and 4-hydroxy-3-methoxyphenyl 

(8f) containing compounds shown greater effectiveness 

against Gram-positive bacterial strains and considerable 

activity against Gram-negative bacterial strains.  

Compound 8d showed good activity against S. aureus 

and C. violaceum while compound 8b showed 

significant activity against B. Subtilis only. 
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