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Abstract  

 

Nucleophilic substitution and electrophilic of 4-Chloro-7-hydroxy-chromen-2-one are yielded 

compounds 4-(2,6-Dihydroxy –pyrimidin-4-ylamino )-2-oxo-2H-chromen -3-sulfonyl chloride 
(1a), {4-[Bis-(2-chloro-ethyl)-amino]-7-hydroxy-2-oxo-2H-chromen-3-yl}-phosphonic acid 

(2a), (3-Formyl-7-hydroxy-2-oxo-2H-chromen-4-yl)-dithiocarbamic acid(3a). 

Characterization synthetized chemical compounds was done by FTIR and NMR spectra and 
analysis of chemical composition of elements. Monitorization of antibacterial effect of 

synthesized compounds a,b,c was monitored at concentrations 2, 3, 5 mg/ml in three bacterial 

microorganism cultures: Staph. Aureus, E-coli and Bac. Cereus. The antibacterial activity of 
synthesized compound was compared to antibacterial activity of standard antibiotics 

cephalexine and streptomycin. 

 
Keywords: derivatives of 4-Chloro-7-hydroxy-chromen-2-one, antibacterial activity, 

S.Aureus, E.coli, Bacellus cereus, streptomycin. 

 

 

 

Introduction 

 
Several coumarine derivative compounds was reported as a high antimicrobial, 

anticancer and anticoagulant activity. [1-4]. Several years ago some of coumarine anologe 

compounds of 3,4-disubstituted coumarins were define as antiomicrobial such as 2H-[1]-

benzopiran-2-one [5,6].  

For this reason coumarine derivatives was under intensive investigations especially for 

organic synthesis. Otherwise substitution of coumarine especially in position 3 and 4 was 

subject of research interests and this substitution of coumarine was rapid increases their 

biological activity [7]. Therefore, our research interest is starting from 4-Chloro-7-hydroxy-

chromen-2-one to synthesize a several novel compound to improve their antibacteriological 

activity using as a comparative compounds standard commercial antibiotic. 

 

Experimental Chemistry 

 

4-(2,6-Dihydroxy-pyrimidin-4-ylamino)-2-oxo-2H-chromene-3-sulfonyl chloride a, {4-

[Bis-(2-chloro-ethyl)-amino]-7-hydroxy-2-oxo-2H-chromen-3-yl}-phosphonic acid b, (3-

Formyl-7-hydroxy-2-oxo-2H-chromen-4-yl)-dithiocarbamic acid c,are synthesized. 

 

Materials and Methods  

 

After lab synyhesis of compound in interests writed (a, b, c), was characterized using 

several parapeters such as melting point, FTIR-Spectroscopy, 1H NMR, 13C NMR spectra and 

finally analysis of elements in synthetized compounds. Used Equipment for melting point was, 
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Fisher Scientific 2555, Electrothermal equipment. Fourier Transform Infrared spectra were 

analysed in region from 400-4000 cm-1 using KBr pellets on a FT-IR Shimadzu IRaffinity-1 

resolution 4 cm-1 and 32 scan. 1H NMR spectra were done by Bruker UNITY plus-500 ‘NMR 

1’ spectrometer dissolved in DMSO-d6 and TMS as the internal standard compounds ( σ = 0,00 

ppm). Mass spectra were taken on a LKB 9000 mass spectrometer. Analysis of elements was 

done by Perikin-Elmer 240 BCHN analyzer. Purity monitoration of the synthetized compounds 

was checked by TLC using Silicagel plate using mobile phase mixture of solvents benzene, 

toluene, glacial acetic acid (80:10:10).  

 

Preparation of 4-(2,6-Dihydroxy-pyrimidin-4-ylamino)-2-oxo-2H-chromene-3-

sulfonyl chloride (a)  

For synthesized of first derivative is used 5g 4-Chloro-7-hydroxy-chromen-2-one as 

substrat dissolved in a 100 ml flask than mixed with 10 ml ethanol, and 2ml N.N DMF, where 

was catalysed with 1ml triethanolammine. 

Synthesis was continue and for 7 hours heating under reflux at 120 oC. Precipitate 

material than was separated by filtration from the hot mixture, washed with ethanol, than drying 

in exicator and crystallized from N,N-Dimethyl formamide, synthetized orange crystals was in 

80% yield and measured of melting point 286 oC. 
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Fig. 1. 4-(2,6-Dihydroxy-pyrimidin-4-ylamino)-2-oxo-2H-chromene-3-sulfonyl chloride (a) 

 

Preparation of {4-[Bis-(2-chloro-ethyl)-amino]-7-hydroxy-2-oxo-2H-chromen-3-yl}-

phosphonic acid (b) 

For synthesized of (b) are used 2g 4-Chloro-7-hydroxy –chromen-2-one: add 2g Bis-

2(chloro-ethyl) amine in a 100 ml flask dissolved in 6ml ethanol and 3ml of phosphoric acid. 

Under reflux reaction was heated for 10 hours at 80 oC. Syntheetized yellow crystals are 

separated by filtration and dried at normal room temperature. It is necessary to do 

recrystallization using ethanol as a solvent which will obtain yellow crystals compounds with 

65 % yield and meausered melting point, 230 oC.  
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Fig. 2. {4-[Bis-(2-chloro-ethyl)-amino]-7-hydroxy-2-oxo-2H-chromen-3-yl}-phosphonic acid (b) 
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Preparation of (3-Formyl-7-hydroxy-2-oxo-2H-chromen-4-yl)-dithiocarbamic acid (c) 

Added 2 g of 4-Chloro-7-hydroxy-chromen-2-one and dissolved in 100 ml flask were 

mixed with solvent 6ml ethanol and 1 ml triethanolammine as a catalysts, than add 4ml 

Dithiocarbomidacid, and 3ml formic acid. All mixture was heated for 22 hours under reflux at 

100 oC in oil bath. After this flask was placed in an ice bath for 1h until obtaining white crystal. 

After product filtration it was recrystalized using CH3CN as a solvent . 

The recrystalization gave a white product at 90% yield, and meausered meltingpoint was 290 oC.  
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Fig. 3. (3-Formyl-7-hydroxy-2-oxo-2H-chromen-4-yl)-dithiocarbamic acid (c) 

 
Table 1. Characteristics and analytical data of the complexes 

 

Comp Yield % m.p M.F C% S% Cl% H% N% O% 

a 80 286oC C13H8ClN3O6S 
42.23 
42.18 

8.67 
8.60 

9.59 
9.50 

2.18 
2.15 

11.36 
11.38 

25.96 
25.98 

b 65 230oC C13H14Cl2NO6P 
40.86 

40.50 
 

18.59 

18.50 

3.69 

3.62 

3.67 

3.60 

25.12 

25.10 

c 90 290oC C11H7NO4S2 
46.97 
46.80 

22.80 
22.71 

 
2.51 
2.45 

4.98 
4.90 

22.75 
22.70 

 

Antibacterial activity 

All synthetized and characterized purified compounds (a,b,c) was tested for their 

antibacterial activity apply in three different bacterial culture: Staphylococcus aureus, E.Coli 

and B.cereus. Investigation was applied Kirby-Bayer method to test the antibacterial activity of 

compounds. [8]. 
 

Table 2. Antibacterial activity- Staphylococcus aureus 
 

Inhibition zone (mm) 

Compound 2mg/ml 3mg /ml 5mg/ml 

a 8.5 11 15.5 

b 9.2 15.5 17 

c 7.5 10.8 13.5 

Cefalexine 9 9 9 10 μg 

Streptomycine 20 20 20 10 μg 

 
Table 3. Antibacterial activity – E.Coli 

 

Inhibition zone (mm) 

Compound 2mg/ml 3mg /ml 5mg/ml 

a 7.8 10.2 12.7 

b 8.8 13.2 14.4 

c 10 11.6 14.8 

Cephalexine 9 9 9 10 μg 

Streptomycine 23 23 23 10 μg 
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Table 4. Antibacterial activity – Bacillus cereus 

 
Inhibition zone (mm) 

Compound 2mg/ml 3mg /ml 5mg/ml 

a 10.9 14.3 22.7 

b 9.1 14.7 21.6 

c 8.7 10.8 12.9 

Cephalexine 9 9 9 10 μg 

Streptomycine 23 23 23 10 μg 

 

Results and Discussion 

 

All three synthesis of coumarine compounds was tested for their antibacterial activity in 

comparison with standard antiobiotics (cefalexine and streptomicine). In all three culture all 

three csynthetized compounds have higher activity in comparison with cefalexine and all three 

compounds are strongly competitive with streptomicine especially in bacillus cereus. 

The structure of 4-Chloro-7-hydroxy-chromen-2-one derivatives (a,b,c)were determined 

fromtheir IR, 1H NMR, 13C NMR spectra and their melting points as follows. 

For (1a); IR bands (KBr,cm-1) 3500stretch (OH ); 3400 stretch (N-H), 3000stretch 

(CH-arom ), 1742 stretch (C-O), 1580-1510 stretch (C=C aromatic.) 1410-1350 stretch 

(SO2Cl);stretch (S-Cl). 
1H NMR (DMSO-d6) δppm, 4.9 ppm S(H-OH), 4.0 ppm h(NH) 5.0-5.5 ppm 

(2H,2OH); 7.20 ppm -7.63 (4H arom). 
13 C NMR (DMSO) δppm; 121.3 -127.8 ppm m(5.C aromatic ); 150.8 ppm (C,C-O); 

162.0 ppm (C,C=O); 167 ppm (C,C-N); 164.4 ( C,C-OH) 166 ppm (C,C-O ); 89 ppm (C,C-SO2) 

For (2a) IR bands (KBr,cm -1) 3480 stretch (O-H stretch); 3418 stretch (N-H); 3000 

stretch(C-H aromatic); 2870 stretch (C-H stretch); 1740 stretch (C=O);1600 stretch (C=C 

aromatic); 770 stretch (C-Cl). 

 1H NMR (DMSO-d6) δ ppm 2.83 ppm d(4H,CH2); 3.50 ppm d(4H,2CH2Cl); 5.0 ppm 

s(H,OH); 2.0 ppm d(2H-2OH);6.5-7.5 ppm m(4H - aromatic). 
13C NMR (DMSO) δ ppm 53.3 ppm (C,CH2); 45.1 ppm (C,CH2Cl); 89.8 ppm (C,C-P); 

181 ppm (C,C-N); 152.2 ppm (C,C-O); 162 ppm (C,C=O); 156.9ppm(C,C-OH) 113.4-128.0 

ppm (3C aromatic). 

For (3a) IR bands (KBr,cm -1) 3400 stretch (O-H, stretch.), 3380 stretch (N-

H,stretch.), 2990 stretch (C-H aromatic),2870 stretch (C-H),1740 stretch(C=O); 1600 stretch 

(C=C aromatic ),1240 stretch (C=S); 1050 stretch (C-O),1030 stretch (C-S),752 stretch(C-S ) 1H 

NMR (DMSO-d6) δ ppm 1.8ppms (H,SH), 2.5 ppm (H,NH), 5.0 ppm s(H,OH), 6.67-7.46 ppm 

(3H aromatic);9.68 ppm (H-CHO). 
13CNMR (DMSO) δ ppm 108.5-128.4 ppm (4. C aromatic); 152.2 ppm (C,C-O); 

156.9 ppm (C,C-OH); 181 ppm (C,C-NH); 190 ppm (C,CHO); 194.7 ppm (C,C=S. 

 

Conclusion 

 

Novelty coumarine derivatives compounds of 4-(2,6-Dihydroxy-pyrimidin-4-ylamino)-

2-oxo-2H-chromene-3-sulfonyl chloride, 4-[Bis-(2-chloro-ethyl)-amino]-7-hydroxy-2-oxo-2H-

chromen-3-yl}-phosphonic acid, 3-Formyl-7-hydroxy-2-oxo-2H-chromen-4-yl) dithiocarbamic 

acid were synthetized and characterized for their chemical properties and than evaluated for 

their anti-fungal and anti-bacterial activities for the first time.  
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