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ABSTRACT

In present paper , we report the organic synthesfefour compounds from 4,7-Dihydroxy-chromen-2-oaed
describe the results of antibacterial activity afrified compounds. Compounds 4,7-Dichloro-2- oxe&ifmene-
3-carbaldehyde (1a). 4,7-Dichloro —chromen -2-o8e)(, 4,7-Dichloro -3- iminomethyl-chromen-2-on8a), 3-
Iminomethyl -4,7-bis —(4-methoxy-phenylamino ) recfen-2-one ( 4a), have been synthesized and clesized
using melting points , IR spectra’td-NMR and *C-NMR spectra. The antibacterial activity of syrsized
compounds and streptomycin and cefalexine at cdarat@ms of 2mg/ml, 3mg/ml and 5mg/ml , have beatuated
against three strains of bacterial culture; Stapfodccus aureus, E.coli and Bacillus cereus. Thepmminds show
bacteriostatic and bactericidal activity.
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INTRODUCTION

Starting from Benzene — 1,3,5-triol (a); derivatv(1a,2a,3a,4a) are synthesized. Coumarin desmgatire large
group of heterocyclic with oxygen as heteroatomui@arin is a chemical compound (specifically , azwem
pyrone) found in many plants notably in high corication in the tonka bean ( Dipteryx odorata), tangrass
(Anthoxanthum odoratum) , woodruff (Galium odorajunmullein (Verbascum spp), and sweet grass (ldldoe
odorata). Coumarine and their derivatives have sheavies biological activities. Their fame has comeinly from
their antithrombic, anti-inflammatory, vasodilatpgnd antiviral activities. Other several coumalémivatives have
antimicrobial properties (Sanghyun; et al 1996; kel et al 2007; Nofal et al 2000), with reflux axmhdensation
we have synthesize some new coumarin derivativaes tan investigate their antibacterial activity agdin
Staphylococcus aureus, E. cand Bacillus cereus The antibacterial activity of synthesized compisiris
compared with antibacterial activity of Cefaleximed Streptomycine.

EXPERIMENTAL SECTION

Experimental Chemistry
4,7-Dihydroxy -Chromen-2-ongla), 4,7-Dichloro —chromen -2-on@a) , 4,7-Dichloro -3- iminomethyl-chromen-
2-one(3a), 3-Iminomethyl -4,7-bis —(4-methoxy-phenylamino §hromen-2-oné4a),

Measurement

The identification of Benzene — 1,3,5-triol derivas(1a, 2a, 3a, 4a)is made by using melting point, 1B NMR,

¥C NMR spectra and elemental analysis. Melting peias determined on a Electrothermal apparatus €Fish
Scientific 2555) in a open capillary tube and amearrected. Infrared spectra were recorded in dior-KBr pellts

on a FT-IR Shimadzu 8400S spectrophotometer withlution 4 cm-1'H NMR spectra were recorded on a Bruker
UNITY plus-500 ‘NMR 1’ spectrometer using DMSO-d§ the solvent and TMS as the internal referen@ewlard

(c = 0,00 ppm).Chemical shifts are expressed ppm. Mass spectra were taken on a LKB 9000 massrgpmeter.
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Element analysze was performed on a Perikin-EInd®® BCHN analyzer. The purity of the compounds
(synthesized) was routinely checked by TLC usingdde&ieselgel-60 (F-254) and benzene, toluene,igllacetic
acid (80:10:10) as mobile phase. The spots weresexpin iodine vapour for visualization.

Preparation of 4,7-Dihydroxy -Chromen-2-one (1a)
For this synthesis is used as substrate Benzer&5-ttiol in a 100 ml flask mixed 3 g N.NDMFnd 3g 3-oxo-
butiric acid ethyl ester , 8ml GAOH , 2ml HSO,, 1ml EtN . The mixture was refluxed at §C for ca. 3h. The
obtained crystals white are filtered and rinsethwiethanol and dried at room temperature. Redliysitgon form
absolute methanol gave a white product of 80%lyielelting point 178 °C.

OH

+ 3-Oxo-butyric acid ethyl ester
CHZ0H , HZSO4’Et3N
HO OH Ref; 3h , 90°C

Benzene-1,3,5-triol 4,7-D| hydroxy-chromen-z-one

Figure 1. Preparation of 4,7-Dihydroxy -Chromen-2ene (1a)

Preparation of 4,7-Dichloro —chromen -2-one (2a)

In a 100 ml flask were mixed 3g 4,7-Dihydroxy —Chl@m 2-one with 5ml N.NDMF , 3ml POLI.The mixture
was refluxed at 50C for ca. 1h. The obtained yellow crystals areeféd and dried at room temperature .
Recrystallization form gHs0OH gave yellow crystals product of 70 % yield, nmgtpoint, 215°C

X
N.N.DMF
POC >
|3 Cl 0 (@]

(¢ Ref; 1h, 5°C
4,7 Dihydroxy-chromen-2-one

4,7-Dichloro-chromen-2-one

Figure.2 Preparation of 4,7-Dichloro —chromen -2-ne (2a)

Preparation of 4,7-Dichloro -3- iminomethyl-chromen-2-oné3a)

In a 100 ml flask were mixed 2g of 4,7-Dichloro-chren-2-one, 4ml NNDMF, with 8 ml8sOH and 0,2 ml
Et:N as catalyzer. The mixture was refluxed af@0n water bath for ca.8 h .The flask was placeadririce bath for
1h until yellow crystalline precipitate was formeiter filtration the product was recrystallizedfn CHCN .The
recrystallization gave a yeIIow product at 70% @jehelting. point; 243C.

CH=—=NH
X N.N.DMF
C,HsOH
o 0 5 Ref :8h , 96C

4,7-Dichloro-chromen-2-one 4,7-Dichloro-3-iminomethyl- chromen 2-0ne

Figure.3 Preparation of 4,7-Dichloro -3- iminometlyl-chromen-2-one (3a)

Preparation of 3-Iminomethyl -4,7-bis —(4-methoxy-phenylamino ¢k¥omen-2-one (4a)

In a 100 ml flask were mixed 2 g 4,7-Dichloro-3-mimethyl-chromen-2-one, 8mlLKE;OH, 1.5g Anisidine, 1ml
H,SQ,, 1ml EtN . The mixture was refluxed at 8Q in sand bath for ca. 3h .The obtained red crysted filtered
and rinsed with CECN and dried at room temperature. Recrystallizatiom CHCN gave a red product at 70 %
yield, melting point 252C.
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N OCHjz

cl

X CH=—NH
AN CH=——=NH
Anisidine © o
H—N
C,HsOH , H,S0y,
c © o EtN
4,7-Dichloro-3-iminomethyl-chromen-2-one
OCHjz

3-Iminomethyl-4,7-bis-(4-methoxy-phenylamino)-chromen-2-one
Figure.4 Preparation of 3-Iminomethyl -4,7-bis —(4methoxy-phenylamino ) — chromen-2-one (4a)

Table 1 Analytical data

Comp'd Yieol/g mp M.E Elgmental ar:llysis. Ca:\(lzulated :gound (c(;:|alc %
1a | s0 | wac| awon | 0008|350 3506

2a 70 | 215C | GHCLO, | 2250 1;33 180 | sp91
3 | 70 | 242C| GHONO: | 495 | 0 | a0 | 1329 | 2025
4a 70 | 418C | CuHaNsO4 23;23 55%0 11%.100 ig:gg

Antibacterial activity

The purified synthesized compounds (1a, 2a, 33,w&s subjected to test in vitro its antibactesietivity against
three bacterial culturesStaphylococcus aureu& coli and B. cereus.Antibacterial activity of compounds was
investigated applying the Kirby-Bayer method orcdisethod (d=5.5 mm max. capacity dd)

Table 2 Antibacterial activity- Staphylococcus aureus

Compound Inhibition zone (mm)
2mg/ml| 3 mg/ml 5 mg/ml
la 13 17 19
2a 14 20 22
3a 13 19 21
4a 14 19 20
Cephalexine 9 9 9 Y1)
Streptomycine 20 20 20 jie))

Table 3 Antibacterial activity — E. coli

Inhibition zone (mm)

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

la 10 15 19

2a 13 19 22

3a 12 18 21

4a 11 16 21
Cephalexine 9 9 9 - Iy
Streptomycine 23 23 23- 1@

Table 4 Antibacterial activity — Bacillus cereus

Inhibition zone (mm)

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

la 9 14 20

2a 10 15 23

3a 13 19 22

4a 11 18 21
Cephalexine 9 9 9- 1y
Streptomycine 23 23 23 - 1@
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RESULTS AND DISCUSSION

By reacting equimolar amounts of 3-oxo-butiric aettlyl ester and corresponding reagents (acapttheme 1)
under reflux reaction conditions product 1a is bgstzed in 80 % vyield.

By reacting equimolar amounts of 4,7-dihydroxy chem-2-one and corresponding reagents (accordimgnse 2)
under reflux reaction conditions product 2a is bgstzed in 70 % vyield.

By reacting equimolar amounts of 4,7 Dychloro-cheor2-one and corresponding reagents (accordimegnse 3)
under reflux reaction conditions product 3a is bgstzed in 70% vyield.

By reacting equimolar amounts 4,7-Dichloro -3- novnethyl-chromen-2-one and corresponding reagent
(according scheme 4) under reflux reaction conagtiproduct 4a is synthesized in 70% vyield.

The structure of 4,7 Dyhydroxy-chromen-2-one ddiwes (1a,2a,3a,4a) were determined from theirHRNMR |
13C NMR spectra and their melting points as follows.

For (1a); IR bands (KBr, cm™) 3300-3600 cm (OH vibration.), 1720 cfh (C=0), 1600 (C=C stretch.), 750 ¢m
(C-H bend.)!H NMR (DMSO-d6) 6 ppm; 5, 7 ppm (H, OH), 6, 4, 6.7, 7.5 (H, aromaticj,d ppm (H, OH)*C
NMR (DMSO) 6 ppm; 156.9 (C, C-OH); 162.0 ppm (C, C=0); 173.3 (C,@H).

For (2a) IR bands (KBr, cm™) 1720 critt (C=0 stretch.); 1600 c¢in(C=C stretch.); 750 cf(C-H bend.); 600 cih
(C-ClI stretch.)H NMR (DMSO-d6) & ppm: 7.21 ppm -7.53, t (H aromatic)’C NMR (DMSO) & ppm: 166.9
ppm (C-Cl); 162 ppm (C, COO); 15 2ppm (C, C-0)31ppm (C, C-Cl); 121, 7, 125, 6, 128 ppm (3C aatic).

For (3a) IR bands (KBr, cm™) 3428 cnt (N-H stretch.); 3000cm{C-H aromatic.); 1730c{C=0); 1650crit (H,
CH=NH); 1590crit (C=C aromatic), 740cH{C-H aromatic)'H NMR (DMSO-d6) 6 ppm: 8.5ppm (H, CH=NH),
7.2, 7.2, 7.6 t(3H aromatic’CNMR (DMSO) 6 ppm: 121.7ppm, 125.6.ppm, 128ppm (3C aromatic), 133ppm (
Cl); 152ppm (C, C-0O); 162ppm (C, C=0), 163.7ppmQENH).

For (4a) IR bands (KBr, cm?); 3428cm(N-H stretch.), 3000ci{C-H aromatic.); 2870cH{C-H stretch.);
1730cm'(C=0 stretch.); 1650ci{C=N stretch.); 1600ci(N-H bend), 740cm(C-H aromatic)'HNMR (DMSO-
d6) & ppm: 4.0ppm (3H, CH); 4.0ppm (2H, NH), 6.35-6.52 m(1, 1H aromatics&ppm?H, CH=NH. *CNMR
(DMSO) & ppm; 56ppm (C, CH); 115-127 ppm(11C aromatic), 151.7ppm (C, C-Ogdm@n (C, C=0), 142.8ppm
(C, C-NH); 162ppm (C, C-NH); 114ppm (C, C=NH).

CONCLUSION

From the results the following conclusions werendraThe study provides the first evidence that coumgls (1a,
2a, 3a, 4a) obviously inhibit the growth®fauerus, E.cokndB.cereus

The compounds (1a, 2a, 3a, 4a) compared with ttibaaterial activity of Streptomycine i8.aureus, E.coland
B.cereus.

This study provided the first evidence that thesmmgounds 1a, 2a, 3a, 4a, 5a showed a significdiitaaterial
effect againsS.aureus, E.coiindB.Cereus

The chemical structures of synthesized compounds determined according to extensive NMR experisiand
published data.
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