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ABSTRACT

Coumarin exhibita wide range ofactivities like antimicrobial,antiviral,antifungal,anti-inflammatory

activity,anticancer,antimalarialItisagroupoforganiccompoundwhichcontainaromaticringanda

pyronenucleusCoumarinsnamehasbeenderivedfrom ‘Coumarou’,thevernacularcalloftonkabean

(DipteryxodorataWilld,Fabaceae),from whichcoumarin,itbecameremotein1820.Coumarinor2H-

chromen-2-oneisafragrantorganicchemicalcompoundwithformulationC9H6O2.Itsmoleculecanbe

definedasabenzenemoleculePresentstudyincludessynthesisofvariousanaloguesofcoumarinand

theirpotentialforanti-microbialactivity.Presentwork emphasizes on Design and synthesis of

coumarinderivatives,Characterizationofsynthesizedcoumarinderivatives,Evaluationofsynthesized

compoundsforanti-microbialactivity.

KEYWORD:vernacularcell,pyrone,coumarinderivatives,dipteryxodorata,antimmicrobial

INTRODUCTION

Coumarinsnamehasbeenderivedfrom ‘Coumarou’,thevernacularcalloftonkabean(Dipteryx

odorataWilld,Fabaceae),from whichcoumarin,itbecameremotein1820.Coumarinor2H-chromen-2-

oneisafragrantorganicchemicalcompoundwithformulationC9H6O2.Itsmoleculecanbedefinedas

abenzenemolecule,withtwoadjoininghydrogenatomsmostlyreplacedbyusingalactone-likechain-

(CH)=(CH)–(C=O)–O–,forminga2nd6-memberedheterocyclethatusuallysharestwocarbonswith

thebenzenering.Itmaybelocatedinthebenzopyronechemicalcategory,andalsoaslactone.1

Coumarinisacrystallineandcolourlesssolidwithacandysmellsimilartothefragranceofvanillaand

abitterflavor.2Itispresentinnumberofplants,whereinitcouldalsofunctionasachemicaldefense

againstthepredators.WhereitinhibitsthesynthesisofvitaminK,asimilarcompoundisusedinthe

prescriptionsiswarfarindrugasananticoagulant,whichinhibitsbloodclotformation,deepvein

thrombosis,andpulmonaryembolism Therearefourmaincoumarinsub-types:5-7

Simple coumarins,Furanocoumarins,Pyranocoumarins and Pyrone-substituted coumarin.The
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Coumarinswasfirstisolatedin1822andthensynthesizedin1868.FoodandDrugAdministration

bannedthem in1950sastheyweresuspectedandcategorisedascategory1hepatotoxinand

carcinogen,thisdatawasbasedonthetestperformedwithanimal.However,thiscouldrequirea

revisionuntilthenextanimalrecordswerereceived.Numbersofcoumarinderivativesweresupposed

topossesstumoristatic,immune-stimulatoryandanticoagulantactivities.

MATERIALANDMETHOD

CHEMICALSANDINSTRUMENTS

Thechemicalswhichareusedinthisare 2-oxo-2H-1-benzopyran-3-carboxylicacid,Sulfuricacid,Tetra

hydrofuran(THF),Nitricacid,Methanol,Diethylether,Dichloromethane,Triethylamine,N,N-dimethyl

formamide,Hexanes,Palladium onCarbon(Pd/C),HydrochloricAcid,Sodium Sulphate,Acetylchloride,

1-[Bis(dimethylamino)methylene]-1H-1,2,3-

triazolo[4,5b]pyridinium3oxidhexafluorophosphate, Hexafluorophosphate Azabenzotriazole Tetramethy

l Uronium (HATU)

TheIRSpectraofcompoundsrecorded.The1HNMRofcompoundsisrecordedandTheevaluationof

synthesizedcompoundshasdonebytheAgardiffusionmethod.Agardiffusionmethodisofthree

types;Agarcupmethod,PaperdiscmethodandAgarditchmethod.Inpresentwork,Agarcupmethod

wasused.Tobramycinwasusedasreferencedrugs.

1Series1:3-acetyl-6-(substitutedamino)-2H-chromen-2-onederivatives

Step-1

Synthesisof3-acetyl-6-nitro-2H-chromen-2-one(2):A mixtureof3-acetylcoumarin1(0.188gm,1

mmole)andconcentratedsulphuricacid(1.10ml)wasstirredat0ᵒCfor15minutes.Thenamixtureof

concentratednitricacid(0.06ml,d1.4)andsulphuricacid(0.2ml,98%)wasadded.Thetemperature

waskeptat0-5ᵒCduringtheperiodofaddition,andthemixturewasthencontinuouslystirredfor2

hoursat5ᵒC.Thenthemixturewaspouredintoaconicalflaskcontained25mlofanicewater.Solid

precipitatedoutofthewaterlayer,filteredanddried,thenpurifiedbysilicagelcolumnchromatography

(petroleum ether/benzene1:1v/v)toisolatethecompound3-acetyl-6-nitro-2H-chromen-2-one2(yield

79%).

1HNMR(400MHz,DMSO-d6):δ2.45(3H,s),7.44(1H,dd, J =7.9,0.4Hz),8.51(1H,dd, J =7.9,1.9Hz),

8.78(1H,s),8.84(1H,dd, J =1.9,0.4Hz).MS(ESI)calcdforC18H13NO4 [M+1]+ 308.08,foundm/z
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308.10

Step-2

4.2Synthesisof3-acetyl-6-amino-2H-chromen-2-one(3):Amixtureofcompound23-acetyl-6-nitro-2H-

chromen-2-one(0.233g,1mmol3.14gm,0.01mole)withIronpowder(0.296g),concentrated

hydrochloricacid(1.11ml)andethanol(10ml)wasrefluxedfor6hours.Thencoolthereaction

mixture,theprecipitateformedwasfilteredoff,washedwithacopiousamountofwateranddried.

Crudeproductwaspurified byrecrystallizationwith ethanoland compound 3-acetyl-6-amino-2H-

chromen-2-one3formedyield(72%).

1HNMR:δ2.44(3H,s),6.77(1H,dd, J =8.5,1.7Hz),7.20(1H,dd, J =8.5,0.5Hz),7.51(1H,dd, J =1.7,

0.5Hz),8.65(1H,s).MS(ESI)calcdforC11H9NO3[M+1]+226.04,foundm/z226.17

Step-3SynthesisofCoumarinderivativesthroughthevariousbenzoicacids

SynthesisofCompound-4a

Synthesis of N-(3-acetyl-2-oxo-2H-chromen-6-yl)benzamide (4a): To a mixture of 3-acetyl-6-

aminocoumarin(0.203g,1mmol)andbenzoicacid(0.122g,1mmol)wasaddedthionylchloride

(0.141g,1.2mmol,1.2equiv)andbenzene(1.5ml)andrefluxedfor2hr.Thenthemixturewaspoured

intoaconicalflaskcontained25mlofanicewater.Solidprecipitatedoutofthewaterlayer,filtered

anddissolvedin1.25mlof2Nsodium hydroxidesolutionandfilteredagain.Thesolutionwasacidified

with2Nhydrochloricacid,filteredbyBuchnerfunnelandwashedwithacopiousamountofcoldwater

andconcentratedinvacuotogivethecrudeproductwhichwaspurifiedbyre-crystallizationfrom
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ethanolandgavecompoundN-(3-acetyl-2-oxo-2H-chromen-6-yl)benzamide(4a)(yield65%).

3314(N-Hstr),3082(C-Hstr),3056(aromaticC-Hstr),1744(lactoneester),1693(CONHamide),1680

(C=Ostr),1537(C=Caromatic),1424(C-O-Cstr).1HNMR:δ2.51(3H,s),8.32-8.49(2H,7.46(dd, J =

8.6,1.5Hz),7.43(dd, J =8.6,0.5Hz)),7.53-7.63(3H,m),7.58(dd, J =8.5,7.5Hz)),7.64(1H,dd, J =1.5,

0.5Hz),8.00(2H,dd, J =8.5,1.9Hz),8.71(1H,s).MS(ESI)calcdforC18H13NO4[M+Na]+330.07,found

m/z330.18.

SynthesisofCompound-4b

Synthesisof

N-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-chlorobenzamide(4b):Toamixtureof3-acetyl-6-aminocoumarin

(0.203g,1mmol)and4-chlorobenzoicacid(0.156g,1mmol)wasaddedthionylchloride(0.141g,1.2

mmol,1.2equiv)andbenzene(1.5ml)andrefluxedfor2hr.Thenthemixturewaspouredintoa

conicalflaskcontained25mlofanicewater.Solidprecipitatedoutofthewaterlayer,filteredand

dissolvedin1.25mlof2Nsodium hydroxidesolutionandfilteredagain.Thesolutionwasacidifiedwith

2Nhydrochloricacid,filteredbyBuchnerfunnelandwashedwithacopiousamountofcoldwaterand

concentratedinvacuotogivethecrudeproductwhichwaspurifiedbyre-crystallizationfrom ethanol

andgavecompoundN-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-chlorobenzamide(4b)(yield68%).

3320(N-Hstr),3050(C-Hstr),3067(aromaticC-Hstr),1766(lactoneester),1681(CONHamide),1686

(C=Ostr),1528(C=Caromatic),1421(C-O-Cstr),800(C-Cl).1HNMR:δ2.54(3H,s),8.63(2H,s),7.43

(dd, J =8.6,0.5Hz)),7.53(2H,dd, J =8.7,1.4Hz),7.64(1H,dd, J =1.5,0.5Hz),7.75(2H,dd, J =8.7,1.8

Hz),8.71(1H,s).MS(ESI)calcdforC18H12ClNO4[M+Na]+364.03,foundm/z364.19

SynthesisofCompound-4c

SynthesisofN-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-fluorobenzamide(4c):Toamixtureof3-acetyl-6-

aminocoumarin(0.203g,1mmol)and4-fluorobenzoicacid(0.140g,1mmol)wasaddedthionyl

chloride(0.141g,1.2mmol,1.2equiv)andbenzene(1.5ml)andrefluxedfor2hr.Thenthemixture

waspouredintoaconicalflaskcontained25mlofanicewater.Solidprecipitatedoutofthewater
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layer,filteredanddissolvedin1.25mlof2Nsodium hydroxidesolutionandfilteredagain.Thesolution

wasacidifiedwith2Nhydrochloricacid,filteredbyBuchnerfunnelandwashedwithacopiousamount

ofcold waterand concentrated in vacuo to give the crude productwhich was purified byre-

crystallization from ethanol and gave compound N-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-

fluorobenzamide(4c)(yield71%).

3330(N-Hstr),3056(C-Hstr),3047(aromaticC-Hstr),1746(lactoneester),1689(CONHamide),1680

(C=Ostr),1538(C=Caromatic),1429(C-O-Cstr),1155(C-F).1HNMR:δ2.16(3H,s),7.67-7.70(4H,

7.46(dd, J =8.6,1.5Hz),7.47(dd, J =8.7,1.1Hz),7.43(dd, J =8.6,0.5Hz),7.64(1H,dd, J =1.5,0.5

Hz),7.90(2H,dd, J =8.7,1.8Hz),8.71(1H,s).MS(ESI)calcdforC18H12FNO4[M+Na]+348.06,found

m/z348.22

SynthesisofCompound-4d

SynthesisofN-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-nitrobenzamide(4d):Toamixtureof3-acetyl-6-

aminocoumarin(0.203g,1mmol)and4-nitrobenzoicacid(0.167g,1mmol)wasaddedthionyl

chloride(0.141g,1.2mmol,1.2equiv)andbenzene(1.5ml)andrefluxedfor2hr.Thenthemixture

waspouredintoaconicalflaskcontained25mlofanicewater.Solidprecipitatedoutofthewater

layer,filteredanddissolvedin1.25mlof2Nsodium hydroxidesolutionandfilteredagain.Thesolution

wasacidifiedwith2Nhydrochloricacid,filteredbyBuchnerfunnelandwashedwithacopiousamount

ofcold waterand concentrated in vacuo to give the crude productwhich was purified byre-

crystallizationfrom ethanolandgavecompoundN-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-nitrobenzamide

(4d)(yield66%).

3342(N-Hstr),3060(C-Hstr),3052(aromaticC-Hstr),1748(lactoneester),1692(CONHamide),1689

(C=Ostr),1530(C=Caromatic),1516(NO2),1436(C-O-Cstr),1355(NO2).1HNMR:δ2.46(3H,s),8.30-

8.19(2H,7.46(dd, J =8.6,1.5Hz),7.43(dd, J =8.6,0.5Hz)),7.64(1H,dd, J =1.5,0.5Hz),7.89(2H,

dd, J =8.6,1.4Hz),8.14(2H,dd, J =8.6,1.8Hz),8.71(1H,s).MS(ESI)calcdforC18H12N2O6[M+Na]+

375.05,foundm/z375.23

SynthesisofCompound-4e
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SynthesisofN-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-aminobenzamide(4e):Toamixtureof3-acetyl-6-

aminocoumarin(0.203g,1mmol)and4-aminobenzoicacid(0.137g,1mmol)wasaddedthionyl

chloride(0.141g,1.2mmol,1.2equiv)andbenzene(1.5ml)andrefluxedfor2hr.Thenthemixture

waspouredintoaconicalflaskcontained25mlofanicewater.Solidprecipitatedoutofthewater

layer,filteredanddissolvedin1.25mlof2Nsodium hydroxidesolutionandfilteredagain.Thesolution

wasacidifiedwith2Nhydrochloricacid,filteredbyBuchnerfunnelandwashedwithacopiousamount

ofcold waterand concentrated in vacuo to give the crude productwhich was purified byre-

crystallization from ethanol and gave compound N-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-

aminobenzamide(4e)(yield64%).

3352(N-Hstr),3053(C-Hstr),3050(aromaticC-Hstr),1745(lactoneester),1686(CONHamide),1678

(C=Ostr),1605(NH2bending),1537(C=Caromatic),1436(C-O-Cstr).1HNMR:δ2.96(3H,s),8.87(2H,

dd, J =8.6,1.1Hz),7.40-7.48(2H,dd, J =8.6,1.5Hz),7.42(dd, J =8.6,0.5Hz),7.55(2H,dd, J =8.6,1.7

Hz),7.64(1H,dd, J =1.5,0.5Hz),8.71(1H,s).MS(ESI)calcdforC18H14N2O4[M+Na]+345.08,found

m/z345.30

Series2:HydrolysisofCompounds4derivatives

SynthesisofCompound-5a

Synthesis of6-benzamido-2-oxo-2H-chromene-3-carboxylic acid (5a):The previouslysynthesized

moleculeofN-(3-acetyl-2-oxo-2H-chromen-6-yl)benzamide(4a)(0.307g,1mmol)wasmixedwith

mixturesofwater(1.5ml),methanol(1.5ml)andTHF(1.5ml)thenaddedLiOHmonohydrate(1.13g,

3.69 mmol)and reaction mixturewerestirred atRT for6 hr.When allstarting materialswere

consumedreactionmassacidifiedwith3M HClsolutionuntil2.0pHwasreachedandextractedwith

ethylacetate.Organiclayerwasdriedoversodium sulfateanddistilledoutundervaccum togetcrude

productwhichwaspurifiedbysilicagelchromatography(hexane:ethylacetate8:2v/v)andgave

compound6-benzamido-2-oxo-2H-chromene-3-carboxylicacid(5a)(yield58%).
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3314(N-Hstr),3056(aromaticC-Hstr),2841(carboxylicacidOHstr),1744(lactoneester),1693(CONH

amide),1537(C=Caromatic),1424(C-O-Cstr).1HNMR:δ7.40-7.48(2H,8.10(dd, J =8.6,1.5Hz),7.42

(dd, J =8.6,0.5Hz),7.53-7.63(3H,m),7.58(dd, J =8.5,7.5Hz),7.64(1H,dd, J =1.5,0.5Hz),8.00(2H,

dd, J =8.5,1.9Hz),8.81(1H,s).MS(ESI)calcdforC17H11NO5[M+1]+310.07,foundm/z310.18

SynthesisofCompound-5b

Synthesis of 6-(4-chlorobenzamido)-2-oxo-2H-chromene-3-carboxylic acid (5b): The previously

synthesizedmoleculeofN-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-chlorobenzamide(4b)(0.341g,1mmol)

wasmixedwithmixturesofwater(1.5ml),methanol(1.5ml)andTHF(1.5ml)thenaddedLiOH

monohydrate(1.26g,3.69mmol)andreactionmixturewerestirredatrtfor6hr.Whenallstarting

materialswereconsumedreactionmassacidifiedwith3M HClsolutionuntil2.0pHwasreachedand

extractedwithethylacetate.Organiclayerwasdriedoversodium sulfateanddistilledoutunder

vacuum togetcrudeproductwhichwaspurifiedbysilicagelchromatography(hexane:ethylacetate8:2

v/v)andgavecompound6-(4-chlorobenzamido)-2-oxo-2H-chromene-3-carboxylicacid(5b)(yield56%)

3391(Amide-NH),3055(Aromatic-CH),2596(Carboxylicacid-OH)1760(lactoneester),1669(Amide

CO),1618(Amide-NH),1573(AromaticC-C),800(C-Cl).1HNMR:δ8.40-8.48(2H,7.45(dd, J =8.6,1.5

Hz),7.42(dd, J =8.6,0.5Hz),7.53(2H,dd, J =8.7,1.4Hz),7.64(1H,dd, J =1.5,0.5Hz),7.71(2H,

dd, J =8.7,1.8Hz),8.81(1H,s).MS(ESI)calcdforwesC17H10ClNO5[M+1]+344.03,foundm/z344.22

SynthesisofCompound-5c

Synthesis of 6-(4-fluorobenzamido)-2-oxo-2H-chromene-3-carboxylic acid (5c): The previously

synthesizedmoleculeofN-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-fluorobenzamide(4c)(0.325g,1mmol)

wasmixedwithmixturesofwater(1.5ml),methanol(1.5ml)andTHF(1.5ml)thenaddedLiOH

monohydrate(1.20g,3.69mmol)andreactionmixturewerestirredatroom tempfor6hr.Whenall

startingmaterialswereconsumedreactionmassacidifiedwith3M HClsolutionuntil2.0pH was

reachedandextractedwithethylacetate.Organiclayerwasdriedoversodium sulfateanddistilledout

under vacuum to get crude product which was purified by silica gel chromatography
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(hexane:ethylacetate 8:2 v/v) and gave compound 6-(4-fluorobenzamido)-2-oxo-2H-chromene-3-

carboxylicacid(5c)(yield61%).

3387(Amide-NH),3050(Aromatic-CH),2591(Carboxylicacid-OH)1765(lactoneester),1672(Amide

CO),1622(Amide-NH),1567(AromaticC-C),1155(C-F).1HNMR:δ8.10-7.90(4H,7.45(dd, J =8.6,1.5

Hz),7.47(dd, J =8.7,1.1Hz),7.42(dd, J =8.6,0.5Hz),7.64(1H,dd, J =1.5,0.5Hz),7.90(2H,dd, J =

8.7,1.8Hz),8.81(1H,s).MS(ESI)calcdforC17H10FNO5[M+1]+328.06,foundm/z328.40

SynthesisofCompound-5d

Synthesis of 6-(4-nitrobenzamido)-2-oxo-2H-chromene-3-carboxylic acid (5d): The previously

synthesizedmoleculeofN-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-nitrobenzamide(4d)(0.352g,1mmol)

wasmixedwithmixturesofwater(1.5ml),methanol(1.5ml)andTHF(1.5ml)thenaddedLiOH

monohydrate(1.30g,3.69mmol)andreactionmixturewerestirredatroom tempfor6hr.Whenall

startingmaterialswereconsumedreactionmassacidifiedwith3M HClsolutionuntil2.0pH was

reachedandextractedwithethylacetate.Organiclayerwasdriedoversodium sulfateanddistilledout

undervacuum to getcrude productwhich was purified bysilica gelchromatography(hexane:

ethylacetate8:2v/v)andgavecompound6-(4-nitrobenzamido)-2-oxo-2H-chromene-3-carboxylicacid

(5d)(yield-57%).

3390(Amide-NH),3058(Aromatic-CH),2591(Carboxylicacid-OH)1756(lactoneester),1678(Amide

CO),1631(Amide-NH),1561(AromaticC-C),1520(NO2),1361(NO2).1HNMR:δ7.40-7.49(2H,dd, J =

8.6,1.4Hz),7.43(dd, J =8.6,0.5Hz),7.64(1H,dd, J =1.4,0.5Hz),7.89(2H,dd, J =8.6,1.4Hz),8.14

(2H,dd, J =8.6,1.8Hz),8.81(1H,s).MS(ESI)calcdforC17H10N2O7[M+1]+355.05,foundm/z355.34

SynthesisofCompound-5e

Synthesisof6

-(4-aminobenzamido)-2-oxo-2H-chromene-3-carboxylicacid(5e):Thepreviouslysynthesizedmolecule

ofN-(3-acetyl-2-oxo-2H-chromen-6-yl)-4-aminobenzamide (4e)(0.322 g ,1 mmol)was mixed with

mixturesofwater(1.5ml),methanol(1.5ml)andTHF(1.5ml)thenaddedLiOHmonohydrate(1.19g,
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3.69mmol)andreactionmixturewerestirredatroom tempfor6hr.Whenallstartingmaterialswere

consumedreactionmassacidifiedwith3M HClsolutionuntil2.0pHwasreachedandextractedwith

ethylacetate.Organiclayerwasdriedoversodium sulfateanddistilledoutundervaccumetogetcrude

productwhichwaspurifiedbysilicagelchromatography(hexane:ethylacetate8:2v/v)andgave

compound6-(4-aminobenzamido)-2-oxo-2H-chromene-3-carboxylicacid(5e)(yield-55%).

3384(Amide-NH),3048(Aromatic-CH),2590(Carboxylicacid-OH)1751(lactoneester),1668(Amide

CO),1633(Amide-NH),1610(NH2bending),1560(AromaticC-C).1HNMR:δ8.39-8.18(2H,dd, J =8.6,

1.5Hz),7.42(dd, J =8.6,0.5Hz),7.55(2H,dd, J =8.6,1.7Hz),7.64(1H,dd, J =1.5,0.5Hz),8.83(1H,s).

MS(ESI)calcdforC17H12N2O5[M+1]+325.08,foundm/z325.32.

Antimicrobialevaluation

Followingbacteriawereselectedforin-vitrostudy.

1).Gram-positive:Bacillussubtilis ATCC14579andStaphylococcusaureus ATCC25923 

2).Gram-negative:Pseudomonasaeruginosa ATCC27853and Escherichiacoli ATCC25922 

Culturemedium preparation:

Culturemedium ispreparedbyusingPeptone(1.0gm),NaCl(0.5gm),Meatextracts(0.3gm)andAgar

(2.0gm).Allingredientexceptagarwasdissolvedindistilledwater(100ml)andpHofmedium was

adjustedto7.6thenafteragarwasaddedtothemedium anddispensedin25mlquantityindifferent

testtubes.Thetesttubeswerepluggedbycotton-woolandsterilizedat121.5°Cfor20minutes.

Antibacterialsusceptibilitytesting:Nutrientagarbrothwasinoculatedwith0.5mlofculturemedium

whichwas24houroldandmixedwellbyshakingbeforepouringonthesterilizedPetridish(25ml

each).Thepouredmaterialwasallowedtosetforsometimeandthenthe“cups”wasmadeby

punchingintotheagarsurfacewithasterilecupborer.Intothis“cups”testsolutionwasaddedby

previouslysterilizedmicropipette.Theplateswerenoted.Theantibacterialactivityofallsynthesized

compoundswasstudiedat1000ppm concentrationin-vitroandcalculatedinpercentage(%)of

inhibition,showninTable1and2.

Thepercentageinhibitionforbacteriawascalculatedafterfivedaysusingthegivenformula.

Where

X=Areaofcolonyincontrolplate.

Y=Areaofcolonyintestplate.

Thepercentage(%)dataareshownintable6and7asfollows;
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 (+)=Smallclearingzone(<50%),slightlyactive,

 (++)=Medium clearingzone(51-55%),moderatelyactive,

 (+++)=Largeclearingzone(56-60%),highlyactiveand,

 (++++)=Verylargeclearingzone(>60%),veryhighactivity.

Table6:Antibacterialactivityofcompounds(4a-e)

Compounds
(4a-e)

%ZoneofInhibition

Gram +Ve Gram –Ve

Bacillus

Subtilis

Staphylococcus

Aureus
Pseudomonas
aeruginosa E-Coli

4a + ++ + ++

4b ++ + ++ ++

4c +++ + +++ ++

4d ++ +++ ++ +++

4e ++ ++ ++ ++

Tobramycin ++++ +++ ++++ ++++

Table7:Antibacterialactivityofcompounds(5a-e)

Compounds
(5a-e)

%ZoneofInhibition

Gram +Ve Gram –Ve

Bacillus

subtilis

Staphylococcus

Aureus
Pseudomonas
aeruginosa E-Coli

5a ++ ++ ++ ++

5b + + ++ ++

5c ++ ++++ +++ ++++

5d ++++ +++ ++++ +++

5e ++ +++ ++ ++

Tobramycin ++++ +++ ++++ ++++

Thecompoundstestedforantibacterialactivityshowpercentage(%)ofzoneofinhibitionofbacterial

growthofGram-positiveandGram-negativebacteria.Forantibacterialstudy,4compoundsofSeries1

(4a-e)and4compoundsofSeries2(5a-e)weretestedforbacterialstrainGram-positivebacterial

strainsB.subtilisandS.aureusandGram-negativebacterialstrainsP.aeruginosa,andE.Coli.

InSeries1Compound4dwerefoundpromisingactivityagainstbacterialstrainS.aureusandE.ColiIn

Series 2,compound 5d were found promising activityagainstbacterialstrain B.subtilis and P.

aeruginosa

CONCLUSION:

The compound 6-(4-nitrobenzamido)-2-oxo-2H-chromene-3-carboxylic acid,N-(3-acetyl-2-oxo-2H-

chromen-6-yl)-4-nitrobenzamideshowsmaximum activityasantimicrobialandfurtherresearchneeded
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toestablishthemolecularmechanism.
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