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Abstract

Pyrazolederivativeshaveattractedconsiderableattentioninlastdecadeinviewofdiverse
chemotherapeuticpotentialincludinganti-cancer.Inthepresentresearchworksomederivativesofpyrazole,4- (1H-
imidazol-1-yl)-5-phenylpyrazolidin-3-one(4a-g),weresynthesizedbytreatingthecorresponding
hydrazoneswithbaseinmoderateyields. ThesynthesizedderivativeswerecharacterizedbyF T -IR,"HNMRand
Massspectroscopyandscreenedforinvitroantimicrobialactivity. Thecompounds4c,4fand4gshowed
significantantimicrobialactivities.
Keywords:Imidazole,cyclization,base,antimicrobialactivity

1.Introduction
Nitrogen,heterocycliccompoundsareofgreatimportanceinmedicinalchemistrybecauseofdiverse
chemotherapeuticpotentialandcomponentofmanynaturalproducts.Imidazolenucleusappearsinnumberof
naturalproductslikeaminoacids,histidine,purinesandbiotin.Itpossessesabroadspectrumofpropertiesas
antimicrobial[1],analgesic,anti-inflammatory[2],antitubercular[3],anti-parkinsonandmonoamineoxidant
(MAO)inhibitoryactivities[4,5]. Azolesarewidelyusedforthetreatmentoflocalandsystemicfungalinfections
andknownasantimicrobialagentduetotheirsafetyprofileandhightherapeuticindex[6].

Literaturesurveyrevealedthatpyrazoleanditsderivativeshavediversechemotherapeuticpotential[7],
manyofusefulcompoundssuchasCelecobixPhenylbutazonebelongstopyrazoles,andshowsanticanceractivities
[8,9].Pyrazoloneassociatedwithdiversebiologicalactivitiesasantimicrobial[10,11],anticonvulsant[12],
analgesic[13],antidepressant[14],anti-inflammatory[15],lipidperoxidationandanticancer[16].Itwasrecently
foundthatthenewcompoundsland2werefoundtohavegoodcytotoxicityactivityagainsthumanrenal,colon,
breast,lung,stomachandprostatecelllinesinvitro[17].(Figurel).

2.Experimental
Allchemicalsusedareofanalyticalgradeandsolventweredistilledpriortouse.Meltingpointswere
determinedbyopencapillarymethodandareuncorrected. Theprogressofreactionwasmonitoredbythinlayer
chromatography.FTIRspectrawererecordedonShimadzu8400IRSpectrometer."'HNMRrecordedonBruker300MHz, NMR
spectrometerwhileMassspectrawereobtainedwithL C-MS,Shimadzu2020Spectrometer.

Figurel.RepresentativePyrazolesandpyrazolidinonesderivatives
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2.1MaterialandMethods
2.2Generalprocedureforsynthesisofhydrazones
ThevariousN’-benzylidene-2-(1H-imidazol-1-yl)acetohydrazideweresynthesizedasperreported
procedureinourearlierwork[18].
2.3Generalprocedureforsynthesisof5-(substitutedphenyl)-4-(1H-imidazol-1-yl)pyrazolidin-3-one
Toastirredsolutionofhydrazones(0.01mol)indryethanol(20ml), TEA(1.68ml,0.012mol)wasadded
dropwise. Thereactionmixturewasstirredfor20minuteatrt.andthenrefluxedfor4-6hr. Theprogressofreaction
wasmonitoredbyTLC.Aftercompletionofreaction,thereactionmixturewaspouredoncrushiceandacidifiedby
dil.HCl,extractedwithethylacetate(20mlx3). Thecombinedorganiclayerwerewashedwithwateranddried
overanhydrousNa,SO,.Thesolidobtainedwascrystallizedfromaq.Ethanol. Thesyntheticrouteisgivenin
Schemel.Schemel.Synthesisofpyrazolidin-3-onederivatives
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Ra=H,b=20H,c=40H,d=2CH e=4CH;
f=40CH3,g=4Cl

2.3.14-(1H-imidazol-1-yl)-5-phenylpyrazolidin-3-one
Yield(%)59,MP.186-188(°C),IR(KBr):cm™,3267(NH),3049,2926,1674(CONH),752,695(monosub
ring).'HNMR(300MHz,CDCl5):8ppm,8.41(s,1H,NH),7.54-6.92(m,8H,Ar-H),4.74(d,1H,CH),3.92((d,
1H,CH).MS:m/z,228[M"].

2.3.15-(2-hydroxyphenyl)-4-(1H-imidazol-1-yl)pyrazolidin-3-one
Yield(%)55,MP.204-206(°C),IR(KBr):cm™,3317(OH),3037,2810,1679(CONH), 756 (orthodisub).*H
NMR(300MHz,CDCly):6ppm,9.21(s,1H,NH),7.38-6.90(m,7H,Ar-H),5.12(br,1H,0H),4.86(d,1H,CH),
3.14(d,1H,CH).MS:m/z,243[M*-1].

2.3.15-(4-hydroxyphenyl)-4-(1H-imidazol-1-yl)pyrazolidin-3-one
Yield(%)60,MP.220-222(°C),IR(KBr):cm™*,3312,3254(0H,NH),3010,2913,1672(CONH),814(paradisub).
'HNMR(300MHz,CDCl3):8ppm,9.81(s,1H,NH),7.63-7.10(m,7H,Ar-H),4.72(br,1H,0H),3.43(d,1H, CH).
2.3.15-(2-methylphenyl)-4-(1H-imidazol-1-yl)pyrazolidin-3-one
Yield(%)58,MP.153-155(°C),IR(KBr):cm™,3374(NH),3086,2940,2706,1680(CONH),759(orthodisub).*H
NMR(300MHz,CDCl3):8ppm,8.72(s, |H,NH),7.42-6.91(m,7H,Ar-H),3.22(d,1H,1H),2.47(s,3H,Ar-
CH,).(MS:m/z,242.10[M"].

2.3.15-(4-methylphenyl)-4-(1H-imidazol-1-yl)pyrazolidin-3-one
Yield(%)52,MP.174-176(°C),IR(KBr):cm™,3410(NH),3070,2932,2816,1665(CONH),822(paradisub).'H
NMR(300MHz,CDCls):5ppm,8.80(s, 1H,NH),7.24-6.73(m,7H,Ar-H),4.12(d,1H,CH),2.35(s,3H,Ar- CHs).
2.3.15-(4-methoxyphenyl)-4-(1H-imidazol-1-yl)pyrazolidin-3-one
Yield(%)50,MP.168-170(°C),IR(KBr):cm™,3381(NH),3045,2953,2723,1642(CONH),1216,805(para
disub).'HNMR(300MHz,CDCls):8ppm,8.92(s,1H,NH),7.46-6.81(m,7H,Ar-H),4.32(d,1H,CH),3.64(s,
3H,0CH3) MS:m/z,258[M"].

2.3.15-(4-chlrophenyl)-4-(1H-imidazol-1-yl)pyrazolidin-3-one
Yield(%)48,MP.144-146(°C),IR(KBr):cm™,3296(NH),30323,2815,1687(CONH),816(paradisub). 'HNMR
(300MHz,CDCls):5ppm,8.47(s,1H,NH),7.78-7.05(m,7H,ArH),4.56(d,1H,CH).MS:m/z,262[M].
2.4Antimicrobial Activity
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Thepyrazolederivativeswerescreenedfortheirinvitroantimicrobialactivitiesagainstbacterialstrains
EscherichiacoliandStaphylococcusaureusandantifungalstrainsCandidaalbicansandAspergillusniger.The
antimicrobialactivityofallsynthesizedcompoundswascarriedoutbyDiscdiffusionmethodattheconcentrationof
100ug/mlinDMF. TheresultswerecomparedwithrespectivestandardStrptomycinand Amphotericin-B.The
zonesofinhibitionweremeasuredinmmandthedataisgivenTablel.

Tablel.Resultsofantimicrobialactivityofcompounds3a-3g
CompoundNo.Antimicrobial Activity*

E.ColiS.aureusC.albicansA.niger
4a7.159.511.38.15
4b10.1710.359.747.16
4c14.6213.527.57-
4d9.810.610.8511.25
4e7.3-9.5310/24
4f8.213.5612/2213.65
4912.2011.7514.5312.8
Streptomycinl7.2218.82NANA
Amphotericin-BNANA15.516.45
*Zoneofinhibitioninmm,‘-’meansnozoneofinhibition,NA-Notapplicable
Allthecompoundsshowedmoderatetogoodactivityagainstthetestedstrains. Thecompounds 3cwas
foundgoodagainstbacterialstrainswhilethecompounds 3fand3gweregoodagainstfungalstrains.

3.ResultsandDiscussion
Thehydrazones,3a-gwerepreparedbyreportedmethod. Thecompounds3a-gwhentreatedwith
triethylamine(TEA)inethanolaffordedthepyrazolonederivatives,4a-g. ThelRspectrumofcompound,4ashowed
peaksat3267and1674whichwereduetopyrazolone,NHandcarbonylgrouprespectively. Thepresenceofmonosu bstitutedphe
nylringrevealedbypeaksat752and695. The'HNMRspectradisplayedsharpsignalatd
8.41,accountingfortheNHprotonofpyrazolonering. Thesignalatd4.74and3.92wereduetomethyneprotonsof
pyrazolonering. Thearomaticprotonofimidazoleandphenylringappearsasamultiplateintheregionatd7.54 -
6.92. Themassspectraof4ashowedmolecularionpeakatm/z228,correspondingtomolecularformula
C12H120N,.
SimilarlythepresenceofsubstitutionpatternofphenylringdisplayedbypeakinrespectiveregionsofIR.
ThebroadsignalinNMRindicatesthepresenceofhydroxylgroupincompound4c.Inantimicrobialstudy
compound4fand4gwereshowngoodactivityagainstboththestrains.

4.Conclusion
Thestudyreportsasimpleapproachforthesynthesispyrazolonederivativesthroughcyclizationof

hydrazonesinpresenceofbase. Theantimicrobialactivityofsynthesizedcompoundsshowedmoderatetogood

activityinvivo.Theoverallactivityofcompoundsmotivatesforthefuturestudy.
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