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ABSTRACT

In present paper , we report the organic syntheses of four compounds from 7-Chloro-4-hydr oxy-chromen-2-one and
describe the results of antibacterial activity of purified compounds as 4,7-Dichloro-chromen-2-one (1a), 7-chloro-4-
(4-chloro-phenylamino)-chromen-2-one(2a) [ 4-(4-chl or o-phenylami ono)-2-oxo-2H-chromen-7-ylamino] -acetic acid
(3a), have been synthesized and characterized using melting points, IR spectra, *H-NMR and **C-NMR spectra. The
antibacterial activity of synthesized compounds and streptomycin and cefalexine at concentrations of 2mg/ml,
3mg/ml and 5mg/ml, have been evaluated against three strains of bacterial culture; Saphylococcus aureus, E.coli
and Bacillus cereus. The compounds show bacteriostatic and bactericidal activity.
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INTRODUCTION

Starting from 7-Chloro-4-hydroxy-chromen-2-one ; @@rivatives (1a,2a,3a) are synthesized.Coumaarivatives
are large group of heterocyclic with oxygen as toetteom.Coumarin is a chemical compound (specificallbenzo-
a-pyrone) found in many plants notably in high cartcation in the tonka bean ( Dipteryx odorata),iNlargrass
(Anthoxanthum odoratum), woodruff (Galium odoratymmullein (Verbascum spp), and sweet grass (Hidoech
odorata).Coumarine and their derivatives have sheavius biological activities. Their fame has comainly from
their antithrombic, antiinflammatory, vasodilatognd antiviral activities. Other several coumarariatives have
antimicrobial properties (Sanghyun; et al 1996; ki@l et al 2007; Nofal et al 2000), with reflux ailmhdensation
we have synthesize some new coumarin derivatives tan investigate their antibacterial activity agdin
Staphylococcus aureus, E.coli andBacillus cereus. The antibacterial activity of synthesized compasiis compared
with antibacterial activity of Cefalexine and Sti@mycine.

EXPERIMENTAL SECTION
Experimental Chemistry

Compounds 4,7-Dichloro-chromen-2-oiiga), 7-chloro-4-(4-chloro-phenylamino)-chromen-2-ona) , [4-(4-
chloro-phenylamiono)-2-oxo-2H-chromen-7-ylaminoktc acid (3a)are synthesized.
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Measurement

The identification of derivatives 7-Chloro-4-hydgechromen-2-ong(1a,2a,3a), is made by using melting point ,
IR, 1H NMR , 13C NMR spectra and elemental analy$ielting point was determined on a Electrothermal
apparatus (Fisher Scientific 2555) in a open cailtube and are uncorrected. Infrared spectra wemrerded in
cm-1 for KBr pellts on a FT-IR Shimadzu 8400S spmaftotometer with resolution 4 cm-iH NMR spectra were
recorded on a Bruker UNITY plus-500 ‘NMR 1’ spectreter using DMSO-d6 as the solvent and TMS as the
internal references standard € 0,00 ppm).Chemical shifts are expressed ppm. Mass spectra were taken on a
LKB 9000 mass spectrometer. Element analysze wdgrped on a Perikin-Elmer 240 BCHN analyzer. Thety

of the compounds (synthesized) was routinely cheédke TLC using Merck Kieselgel-60 (F-254) and berge
toluene, glacial acetic acid (80:10:10)as mobilaggh The spots were exposed in iodine vapour ualization.

Preparation of (1a)4,7-Dichloro-chromen-2-one
For this synthesis is used as substrate 7-Chldrgedexy-chromen-2-one in a 100 ml flask mixed 3NgNDMF
and 2 ml POG!

The mixture was refluxed at 5C for ca. 60 min. The obtained crystals yellow filtered and rinsed with ethanol
and dried at room temperature. Recrystallizatiomfabsolute ethanol gave a yellow product of 80étdyimelting
point 220 °C.

(Scheme.1)
oH cl
\ \
NNDMF
POCH,
. o o a’ © o
7-Chloro-4-hydroxy-chromen-2-one 4,7-Dichloro-chromen-2-one

Preparation of 7-chloro-4-(4-chloro-phenylamino)-chromen-2-(2e)
In a 100 ml flask were mixed 3g 7-chloro-4-(4-cloigthenylamino)-chromen-2-one with 8mLH;OH, 2g 4-
chloro-phenylamine .The mixture was refluxed af@Gor ca. 12h.

The obtained red crystals are filtered and driedoaim temperature. Recrystallization formHZOH gave red
crystals product of 70 % yield, melting point, 245

(Scheme 2) .
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4,7-Dichloro-chromen-2-one
cl o o

7-Chloro-4-(4-chloro-phenylamino)-chromen-2-one
Preparation of [4-(4-chloro-phenylamiono)-2-oxo-2H-chromen-7-ylamoj-acetic acid3a)

In a 100 ml flask were mixed 2g of 7-chloro-4-(4arb-phenylamino)-chromen-2-one, 2g Glycine, withmb
C,HsOH and 0,2 ml BN as catalyzer. The mixture was refluxed af@5n water bath for ca. 22 h .The flask was
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placed in an ice bath for 1h until yellow crystadli precipitate was formed. After filtration the goat was
recrystallized from CECN. The recrystallization gave a yellow product@¥ yield, melting. point;188C.

(Scheme 3).
cl
cl
Glycine NH
NH _—
C,HsOH
AN X
¢}
o (e} o HOOCH,CHN o
7-Chloro-4-(4-chloro- [4-(4-Chloro-phenylamino)-2-oxok2-chromen-7-ylamino]-acetic acid

phenylamino)-chromen-2-one

Table-1 Analytical data

Elemental analysis. Calculatet :Found (calc) %

Comp'd m.p M.F

C H N o
5027 | 1.87 1488 | 32.97
la | 215C | GHCLO: | 5575 | 185 1470 | 32.95

5885 | 296 | 458 | 1045 | 23.16
58.80 | 2.95 | 450 | 1042 | 23.12
59.23 | 3.80 | 8.13 | 1856 | 10.28
59.20 | 3.80 | 8.11 | 18.53 | 10.25

2a 306°C CisHoCLNO,

3a 345°C C17H13C|N204

Table 2 Antibacterial activity- Staphylococcus aureus

Inhibition zone (mm)

Compound 2mg/ml 3mg/m| 5mg/ml
la 13 17 19
2a 14 18 21
3e 15 18 22
Cephalexin 9 9 0
Streptomycine 20 20 20

Table 3 Antibacterial activity — E. coli

Inhibition zone (mm)
Compound 2mg/ml  3mg/m}]  5mg/ml

la 10 15 19
2¢ 11 17 21
3a 12 18 22
Cephalexine 9 9 9
Streptomycine 20 20 20

Table 4 Antibacterial activity — Bacillus cereus
Inhibition zone (mm)
Compound 2mg/ml  3mg/m}]  5mg/ml

la 9 14 20
2¢ 10 15 21
3e 13 19 24
Cephalexine 9 9 9
Streptomycine 20 20 20

570



Islam Krasniqgi and Aziz Behrami J. Chem. Pharm. Res., 2015, 7(8):568-572

Antibacterial activity

The purified synthesized compounds (1a, 2a, 3a)subgected to test in vitro its antibacterial aityiagainst three
bacterial cultures;Saphylococcus aureus, E. coli and B. cereus. Antibacterial activity of compounds was
investigated applying the Kirby-Bayer method @odinethod (d=5.5 mm max. capacity,id)

RESULTS AND DISCUSSION

By reacting equimolar amounts of 7-Chloro-4-hydr@kyomen-2-one and corresponding reagents (acaprdin
scheme 1) under reflux reaction conditions prodacis synthesized in 80 % yield.

By reacting equimolar amounts of 4,7-Dichloro-chesn2-one and corresponding reagents (accordingnset?)
under reflux reaction conditions product 2a is bgstzed in 70 % vyield.

By reacting equimolar amounts of 7-chloro-4-(4-chlphenylamino)-chromen-2-one  and correspondiagents
(according scheme 3) under reflux reaction conagiproduct 3a is synthesized in 70% vyield.

The structure of 7-Chloro-4-hydroxy-chromen-2-orezivhtives (1a, 2a, 3a) were determined from tijr'H
NMR, °C NMR spectra and their melting points as follows.

For (1a); IR bands (KBr, cm-1) 2720 cni (C-H stretch.), 1720 cth(C=0) , 1600 (C=C stretch.) , 750 érC-H
bend.) 600 cm (C-Cl stretch.)

'H NMR (DMSO-d6) éppm ;9.68 ppm s(H,CHO) , 7.21-7.53 t(H, aromatic)

13C NMR (DMSO) éppm ; 166.9ppm (C-Cl), 162ppm (C,COO) ; 152ppm (C,C-@33.4 (C,C-Cl); 121.7 , 125.6 ,
128.0 (3C-aromatic)

For (2a) IR bands (KBr, cm -1) 3200 cmt (N-H stretch.) , 3000 cth(C-H stretch.), 3200 crh( N-H stretch.),
2730cnt (C-H stretch.) , 1725¢c(C=0 stretch.),1600ckC=C stretch.) , 1050cKC-O stretch), 750chiC-H
bend.)

'H NMR (DMSO-d6) éppm 6.37 , 6.39 , 7.41 t(3H aromatic) , 4.0 d(H,NH)Pppm s(NH)

¥C NMR (DMSO) sppm 181ppm (C,C-NH),162ppm (C,CO0),151ppm (C,C-O),,108 ,116,127ppm (4C
aromatic)

For (3a) IR bands (KBr,cm -1) 3280 cni (O-H stretch.),3180cm{H stretch.), 3000ci(C-H stretch.),2400cim
Y(O-H carbocylic),1760cf{C=0 stretch.),1600ciH{C=C stretch),1710ci{C=0),1020crt(C-0),750cri(C-H
bend.)

'H NMR (DMSO-d6) éppm 11.0ppm s(H,COOH), 7.4 ,6.5,6.4 (3H aromatid),s{H,NH) , 3.53ppm t(2C}DH),
2.65ppm t(2H,ChN) , 1.48-1.52ppm t(4H,2CH 1.40-155 ppm t(4H,2CHl

3CNMR (DMSO) éppm 176.0ppm (C,COOH), 167.ppm (C,C-NH), 162.0 (C,C=Q)1.7ppm(C,C-O),
127,109,105ppm (3C aromatic), 51.6(C,C-N), 46.€%-8) , 62.7(C,C-OH), 30.6,27.8ppm (2C,25H

CONCLUSION

From the results the following conclusion were dnawhe study provides the first evidence that coomols
(1a,2a,3a) obviously inhibit the growth &faureus, E. coli andB. cereus.

The compounds (1a,2a,3a) compared with the anéhattactivity of Streptomycin ir§. aureus, E. coli and B.
cereus.

This study provided the first evidence that thesengounds 1a,2a,3a showed a significant antibattefiact
againstS. aureus, E. coli andB. cereus.
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The chemical structures of synthesized compounds determined according to extensive NMR experisanid
published data.
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