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INRTODUCTION

1.1SchiffBase

Thecompoundscontainingtheazomethinegroup(-CH=N-)areknownasSchiff

base.Schiffbasesarethecondensationproductsofprimaryaminesandcarbonyl

compoundsandtheywerediscoveredbyaGermanChemist,NobelPrizewinner

HugoSchiffin1864[1].Theyhavethegeneralformula,

Figure:1StructureofSchiffbaseligand

WhereR3isanalkylorarylgroup(notaHydrogen)whichmakestheSchiffbasea

stableimineandR1andR2maybeHydrogen[2].

DifferentsyntheticstrategieshavebeenreportedforthepreparationofSchiffbases

likesolid-statesynthesis,usingdehydratingagents,silica/ultrasoundirradiationor

microwaveassistedsynthesis[3].

Theclassicalmethodinvolvesthecondensationofanaldehydeandaprimaryamine

underacidicorbasicconditions[4].

Themechanism offormationofaSchiffbasefrom analdehydeorketoneisa

reversiblereactionandgenerallytakesplaceunderacidicorbasiccatalysisorupon

heating.Theformationgenerallydrivento thecompletionbyseparationofthe

productorremovalofwaterorboth.ManySchiffbasescanbehydrolyzedbackto

theiraldehydesorketonesandaminesbyaqueousacidorbase[5].



Figure:2SchiffBaseReaction

Thedehydration ofcarbinolamineisalso catalyzed bybase.Thisreaction is

somewhatanalogoustotheE2 eliminationofalkylhalidesexpectthatitisnota

concertedreaction.Itproceedsintwostepsthroughananionicintermediate.The

Schiffbaseformationisreallyasequenceoftwotypesofreactioni.e.;addition

followedbyelimination.Yet,theacidconcentrationcannotbetoohighbecause

aminesare basiccompounds.Ifthe aminesisprotonated and becomesnon-

nucleophile,equilibrium ispulledtotheleftandcarbinolamineformationcannot

occur.Therefore,manySchiffbasesynthesisarebestcarriedoutatmildacidicpH.



Figure:3GeneralschemefortheformationofSchiffbase

Themechanism ofSchiffbaseformationisanothervariationonthethemeof

nucleophilicadditiontothecarbonylgroup.Inthiscase,thenucleophileistheamine.

Inthefirstpartofthemechanism,theaminereactswiththealdehydeorketoneto

giveanunstableadditioncompoundcalledcarbinolamine.Thecarbinolamineloses

waterbyeitheracidorbasecatalyzedpathways.Sincethecarbinolamineisan

alcohol,itundergoesacidcatalyseddehydration[6].

1.2ApplicationofSchiffbaseligands.

SchiffbasesareAldehydesorketonecompoundswherethecarbonylgroupis

replacedbyanazomethineoriminegroup.Schiffbasesform animportantclassof

themostwidelyusedorganiccompoundsandhavewidevarietyofapplicationsin

manyfieldsincludinganalytical,biologicalandinorganicchemistry.Schiffbases

gainedimportanceinmedicinalandpharmaceuticalfieldsduetoabroadspectrum

of biological activities like anti-inflammatory, analgesic,

antimicrobial,anticonvulsant,and antitubercular,anticancer,antioxidant,anthelmintic

and so forth.Schiffbasesarealso used ascatalyst,intermediatesin organic



synthesis,dyes,pigments,polymerstabilizers,and corrosion inhibitors.Studies

enlightenedthatmetalcomplexesshowgreaterbiologicalactivitythanfreeorganic

compounds.Augmentationofbiologicalactivitywasreportedbyimplementationof

transitionmetalsintoSchiffbases.

Schiffbases playedaninfluencingroleindevelopmentofcoordinationchemistry

andwereinvolvedaskeypointinthedevelopmentofinorganicbiochemistryand

opticalmaterial.Schiiffbaseshavebeenutilizedassynthonsinthepreparationofa

number of industrialand biologically active compounds like formazans,4-

thiazolidines,benzoxazines and so forth,via ring closure,cycloaddition and

replacementreactions.Schiffbasederivativesinvariousprocessespromotedthe

researchersfordesigningofnovelheterocyclic/arylSchiffbasesfordevelopmentof

newenvironmental-friendlytechnology[7].

1.2.1Schiffbaseasacorrosioninhibitor

OneoftheimportantapplicationsofSchiffbaseistheiruseasaneffectivecorrosion

inhibitor,whichisbasedontheirabilitytospontaneouslyform amonolayeronthe

surface to be protected.The principle interaction between inhibitorand metal

surfaceischemisorption[8].Theinhibitormoleculeshavecentrescapableofforming

bondswiththemetalsurfacebyelectrontransfer.Insuchcasesthemetalactsas

anelectrophileandinhibitoractsasLewisbase.Nucleophiliccentres,suchas

oxygenandnitrogenatoms,oftheprotectivecompoundhavefreeelectronpairs

whicharereadilyavailableforsharing.Togetherwiththeatomsofbenzenerings

they create multiple absorption sites for the inhibitor thus enabling stable

monolayerformation[9].

1.2.2SchiffBaseligandsusedasdyes

Schiffbasesderivedfrom anilinemoietycontainingphenylorsubstitutedphenyl

groups,whichsometimescalled Azo dyes.TheseSchiffbasescanbedirectly

preparedfrom aromaticamineswitharomaticcarbonylgroups,whicharestableand

canbemanipulatedunderstanddifferentsuitableconditions.Thephenomenonof

coordination ofSchiffbase with metalions give the Schiffbases the good

advantagestobeintroducedinthedyesynthesis[10].Somemetalcomplexes[11]are



usedtomassdyepolyfibers.CobaltcomplexofaSchiffbase(salicylaldehydewith

diamine)hasexcellentlightresistanceandstorageabilityanddoesnotdegrade

eveninacidicgases(CO2).NoveltetradentateSchiffbaseactsasachromogenic

reagentfordeterminationofNiinsomenaturalfoodsamples.

1.3BiologicalactivityofSchiffbaseligands

1.3.1Antioxidantactivity

Free radicals are produced undercertain environmentalconditions and during

normalcellularfunctionsinthebody.Antioxidantsthusplayanimportantroleto

protectthehumanbodyagainstdamagebyreactiveoxygenspecies.Theabilityof

Schiffbasesandtheirmetalcomplexestoscavengefreeradicalsisanimportant

property.PresentlyanumberofSchiffbasemetalcomplexeshavebeeninvestigated

asantioxidants.Anew seriesofmultipotentantioxidants(MPAOs),namedSchiff

base1,2,4-triazolesattachedtotheoxygen-derivedfreeradicalscavengingmoiety

butylated hydroxytoluene (BHT)we’re synthesised by K.T Thadele and their

antioxidantactivity were evaluated by 2,2-diphenyl-1-picrylhydrazyl(DPPH)

method[12].



Figure:4

Presently,syntheticantioxidantsarewidelyusedbecausetheyareeffectiveand

cheaperthan naturalantioxidants.Currentlya numberofSchiff– base metal

complexes have been investigated as effective scavengers ofROS,acting as

antioxidants.

1.3.2Anticonvulsantactivity

ANovelSchiffbasesofisatinweresynthesizedbycondensationofimesatinwith

differentaromaticaldehydes.Theimesatinweresynthesizedbyreactionofisatin

with p- phenylenediamine. All the synthesized compounds screened for

anticonvulsantactivitiesagainstmaximalelectroshock(MES)andsubcutaneous

metrazole (ScMet).Among the compounds synthesized 3-(4-(3,4,5-trimethoxy

benzylideneamino)phenylimino)indoline-2-oneshowed excellentanticonvulsant

activitywithlowerdoseinMESaswellasinScMetmethods.Thuscompoundmay

bechosenasaprototypefordevelopmentofnewanticonvulsants[13].

Amongtheimportantpharmacophoresresponsibleforanticonvulsantactivity,the

isatinscaffoldisstillsconsideredaviableleadstructureforthesynthesisofmore

efficaciousanticonvulsantactivity.Isatinwasreportedtopossessproconvulsant

andanticonvulsantactivitiesapartfrom otherpharmacologicalproperties.Itwas

envisagedthatSchiffbasesofisatinwouldalsoexhibitsignificantanticonvulsant

activity;weherebyreporttheanticonvulsantactivityofSchiffbasesofisatinby

maximalelectroshockmethod(MES)andmetrazol-inducedconvulsions(MET).The

neurotoxicityofthecompoundswasalso assessed forthecompoundsatthe

experimentaldoselevels.

1.3.3Antimicrobialactivity



Sonuetalhavesynthesizedthesuperiorantimicrobialcompoundswithdifferent

substitutedaromaticaldehydes/acetophenonesareselectedasthestartingmaterial

forthesynthesisofSchiffbasebymeansofsulphonamideassiststoformationof

Schiffbaseinpresenceofalcoholandacidicreagent.AllthesynthesizedSchiff

basesofsulphonamidehaverevealedexcellentantimicrobialactivity.

Figure:5SulphonamideDerivativesofSchiffbases

1.3.4AntibacterialActivity

Aysen etalhave reported the synthesis characterization and investigation of

antibacterial activities of five bacteria of Schiff base ligands. From 4-

benzyloxybenzaldehydeand 2-aminopyridine,(4-benzyloxy-benzylidine)pyridine-2-yl



aminewasderived.

Figure:6

AK KauraetalreportedthesynthesisofsomenovelSchiffbaseofbiological

importance.WiththehelpofAgarwelldiffusionmethodallthecompoundshave

beenscreenedfortheirinvitroantibacterialacitivityagainstgram positiveandgram

negative bacterialstrains.From this,the given compound (1)show maximum

activityagainstBacillussubtilies.

Figure:7Compound(1)

1.4Importanceof2-amino-4-methylphenol,syringaldehyde,4-

aminoantipyrene,2,5-dimethylbenzaldehyde.

2-amino-4-methylphenolisthemajorsensitizerincontactallergytodisperseyellow3.

Itreactswithacetylacetoneinabsoluteethanoltoyield4-(2-hydroxy-5-methylphenyl)

imino-2-pentanone.Itwasconvertedtodihydrophenoxazinonebypurifiedhuman

haemoglobin. 2-amino-4-methylphenol was used in the synthesis of novel

functionalizedspiropyranderivativesof2H-1,3,benzoxazinoneseries.

Syringaldehydeisapromisingaromaticaldehydewhichpossessworthybioactive



properties and is therefore,used in pharmaceuticals,food,cosmetics,paper

industrialandeveninbiologicalcontrolapplications.Mostlythesyntheticform of

syringaldehyde is being used. Syringaldehyde or 3,5dimethoxy-4-

hydroxybenzaldehyde is a naturally occurring unique compound with assorted

bioactivecharacteristicsbelongstothephenolicaldehydefamily.Itissimilarin

structuretoitsinfamouscounterpart,vanillinandithascomparableapplications[16].

4–aminoantipyrene based heterocyclic’s have gained greatimportance as itis

abundantinnatureandwidepharmacologicalactivities[17].Italsopossesspotential

diverse applications in biological, clinical and analytical areas [18].4-

aminoantipyreneisapyrazolederivativewhichhasantipyreticaction[19].Itisusedin

thepreparationofazodyes[20].4-aminoantipyreneisalsousedtoprotectagainst

oxidativestressaswellasprophylacticofcertaindiseasesincludingcancer.

Figure:82-amino-4-methylphenol Figure:9Syringaldehyde

Figure:104-aminoantipyrene



1.5SCOPEOFPRESENTINVESTIGATION

Schiffbasesareconsideredasveryimportantorganiccompoundsbecauseoftheir

ability to form complexes with transition metalions and its pharmacological

properties.Becauseofitsvariousapplicationsinbiologicalprocessandpotential

applicationofdesigningnew therapeuticagents.ManySchiffbaseswerefoundto

satisfytherequirementsforactingascatalystforoxidationoforganicsubstances.

Selective oxidations of organic substances are important in chemicaland

photochemicalindustriesduetothewidevarietyofproductssynthesizedinthis

route.ManySchiffbasecomplexeshaveantioxidant,anticancerous,antibacterial

activitiesandsoon.Thewideapplicabilityofthesecompoundsinspiredusto

synthesizenewSchiffbasecompounds.



CHAPTERⅡ

MATERIALSANDMETHODS

2.1REAGENTS

1)Syringaldehyde

2)2-amino4-methylphenol

3)4-aminoantipyrene

4)2,5dimethylbenzaldehyde

2.2SOLVENTS

1)Methanol

2)Ethanol

3)DMF

4)DMSO

5)CHCl3

2.3INSTRUMENTALTECHNIQUES

2.3.1ELEMENTALANALYSIS

Elementalanalysisisaprocessinwhichsampleofsomematerialsisanalysedfor

itselementalcomposition.Elementalanalysiscanbequantitativeandqualitative.

Themostcommonform ofelementalanalysisisCHNanalysiswhichwasdoneona

VarioELⅢCHN elementalanalyzerattheSAIF,CochinUniversityofScienceAnd

Technology,Kochi,India



2.3.2INFRAREDSPECTROSCOPY

Infraredspectroscopy(IR spectroscopy)isthespectroscopythatdealswiththe

infrared region ofthe electromagnetic spectrum thatis lightwith a longer

wavelengthandlowerfrequencythanvisiblelight.Itcoversarangeoftechniques,

mostlybasedonabsorptionspectroscopy.Itisusedtoidentifythestructuresince

thefunctionalgroupsgiverisetocharacteristicbandsbothintermsofintensityand

position.Itisbasedonthevibrationsofatomsofamolecule.Acommonlaboratory

instrumentthatuses this techniques is a Fouriertransform infrared (FTIR)

spectrometer.Powders,beingexaminedbyinfraredspectroscopy,intransmission

aregenerallypreparedbygrindingwithpotassium bromide(KBr)powder.Thelatter

isthenpressedintoadisk.

InfraredspectrawererecordedonaJASCOFT-IRspectrometerintherange

4000-400 cm-1 using KBrpellets atDepartmentofApplied Chemistry,Cochin

UniversityofScienceAndTechnology,Kochi,India.

2.3.3ELECTRONICSPECTROSCOPY

Electronicspectroscopyorultraviolet-visiblespectrophotometry(UV-Vis)refersto

absorption spectroscopyin partoftheultravioletand thefull,adjacentvisible

spectralregions.In this regions ofthe electromagnetic spectrum,atoms and

molecules undergo electronic transitions. Absorption spectroscopy is

complementary to fluorescence spectroscopy,in thatfluorescence deals with

transitionfrom theexcitedstatetothegroundstate,whileabsorptionmeasures

transitionsfrom thegroundstatetotheexcitedstate.Moleculescontainingbonding

and non – bonding electrons(n-electrons)can absorb energyin theform of

ultravioletorvisiblelighttoexcitetheseelectronstohigheranti-bondingmolecular

orbitals.Themoreeasilyexcitedtheelectrons(i.e.lowerenergygapbetweenthe

HOMOandtheLUMO),thelongerthewavelengthoflightitcanabsorb.Thereare

fourpossibletypesoftransitions(n →⪋π*, π →⪋π*, σ →⪋σ*andn → σ*)andtheycan

beorderedasfollowsintermsofenergy;σ →⪋σ*>n →σ*>π →⪋π*>n →⪋π*.

ElectronicspectrawererecordedinDMFonaSPECTROUVvisibledoublebeam UVD



-3500spectrometerintherange200to900attheDepartmentOfAppliedChemistry,

CochinUniversityofScienceAndTechnology,Kochi,India.

2.3.4NMRSPECTROSCOPY

NMRisaSpectroscopicmethodthatisevenmoreimportanttothechemists

thaninfraredspectroscopy.ManynucleimaybestudiedbyNMR technique,but

hydrogenandcarbonaremostcommonlyavailable.Whereasinfraredspectroscopy

reveals the type offunctionalgroup presentin a molecule.NMR gives the

information aboutthenumberofmagneticallydistinctatom ofthetypebeing

studied.NMRinvolvesintheinteractionbetweenanoscillatingmagneticfieldof

electromagneticradiationandthemagneticenergyofthehydrogennucleusorsome

othertypeofnucleiareplacedinanexternalmagneticfield.Thesampleabsorbs

electromagnetic radiation in radio wave region atdifferentfrequencies since

absorptiondependsuponthetypeofprotonorcertainnucleicontainedinthe

sample.

Thistechniqueconsistinexposingtheproton(placingthesubstance)inanorganic

moleculetoapowerfulexternalfield.Theprotonswillpressatdifferentfrequencies.

Now weirradiatethepressingprotonswithsteadilychangingfrequencies. Itis

generallyconvenienttokeeptheradiofrequencyconstantandthestrengthofthe

magneticfieldisconstantlyvaried.Atsomevalueofthefieldstrength,theenergy

requiredtofliptheprotonmatchestheenergyoftheradiation.Absorptionoccurs

andasignalisobserved.InNMRspectrum,wemeasureappliedfieldstrengthfor

eachsetofprotonsandtheabsorptionpeakareplotted.

‘HNMRspectraarerecordedinchloroform onaBrukerAdvance111400MHzFT-

NMRspectrometerusingTMSastheinternalstandardatSAIF,CochinUniversityof

ScienceandTechnology,Kochi,India.

2.3.5MASSSPECTROSCOPY

Massspectroscopy(MS)isananalyticaltechniquethatmeasuresthemass-to-

chargeratioofanions.Theresultsaretypicallypresentedasamassspectrum,a



plotofintensityasafunctionofmass-to-chargeratio.Massspectrometryisusedin

manydifferentfieldsandisappliedtopuresamplesaswellascomplexmixtures.A

massspectrum isaplotoftheionsignalasafunctionofthemasstochargeratio.

Thesespectraareusedtodeterminetheelementalorisotopicsignatureofasample,

themassesofparticlesandofmolecules,andtoelucidatethechemicalidentityor

structureofmoleculesandotherchemicalcompounds.InatypicalMSprocedure,a

sample,whichmaybesolid,liquidorgas,isionized,forexamplebybombardingit

withelectrons.Thismaycausesomeofthesamplesmoleculesto breakinto

chargedfragmentsorsimplybecomechargedwithoutfragmenting.Theseionsare

thenseparatedaccordingtotheirmass-to-chargeratio,forexamplebyaccelerating

them andsubjectingthem toanelectricormagneticfield:ionsofthesamemass-to-

chargeratiowillundergothesameamountofdeflection.Theionsaredetectedbya

mechanism capableofdetectingchargedparticles,suchasanelectronmultiplier.

Resultsaredisplayedasspectraofthesignalintensityofdetectedionsasafunction

ofmass-to-chargeratio.Theatomsormoleculesinthesamplecanbeidentifiedby

correlatingknownmasses(e.g.anentiremolecule)totheidentifiedmassesor

throughacharacteristicfragmentation.

TheinstrumentusedforMassspectrometryiswaters3100MassdetectorusingESI

techniquedesigned forroutineLC-MS analysiswasrecorded atDepartmentof

AppliedChemistry,CUSAT.

2.4PREPARATIONOFLIGANDS

2.4.1SynthesisofSchiffbasefrom Syringaldehydeand
2-amino4-methylphenol(A)

4-((2-hydroxy-5-methylphenyliimino)methyl)-2,6-dimethoxyphenolwassynthesized

from themethanolicsolutionofSyringaldehyde(8mmol)andmethanolicsolutionof

and2-amino-4-methylphenol(8mmol).Themixturewasrefluxedonawaterbathfor

5-6h.Thesolventevaporatedslowly.Crystallineproductsareobtainedwerefiltered,

washed with water,methanoland etherand recrystallized twice from ethanol

methanolmixture.Theyieldandmeltingpointoftheproductweredetermined.Itis

solubleinmethanol,ethanol,DMF,DMSO,CHCl3



Scheme:1PreparationofcompoundA

2.4.2SynthesisofSchiffbasefrom Syringaldehydeand
4-aminoantipyrene(B)

4-hydroxy3,5dimethoxybenzylideneamino)-1,5-dimethyl-2-phenyl-1H-pyrazol-3(2H)-

onewassynthesizedfrom methanolicsolutionofSyringaldehyde(8mmol)and

methanolicsolutionof4-aminoantipyrene(8mmol).Themixturewasrefluxedona

boilingwaterbathfor5-6h.Thesolventevaporatedslowly.Crystallineproducts

obtainedwerefiltered,washedwithwater,methanolandetherandrecrystallized

twicefrom ethanolmethanolmixture.Theyieldandmeltingpointoftheproduct

weredetermined.ItissolubleinCHCl3,DMFandDMSO andslightlysolublein

methanolandethanol.

Scheme:2preparationofcompoundB

2.4.3 Synthesis of Schiff base from 2,5-dimethyl
benzaldehydeand2-amino4-methylphenol(C)

2-(2,5dimethylbenzylideneamino)-4-methylwassynthesizedfrom themethanolic



solutionof2,5-dimethylbenzaldehydeand methanolicsolutionof2-amino4-methyl
phenol.Themixturewasrefluxedonaboilingwaterbathfor5-6h.Thesolvent
evaporatedslowly.Crystallineproductsobtainedwerefilteredwashedwithwater,
methanolandetherandrecrystallizedtwicefrom ethanolmethanolmixture.The
yieldandmeltingpointoftheproductweredetermined.Itissolubleinmethanol,
ethanol,CHCl3,DMFandDMSO.

Scheme:3PreparationofcompoundC

CHAPTERIII

RESULTSANDCONCLUSIONS

3.1ELEMENTALANALYSIS

Elementalanalysisobtainedisingoodagreementwiththeassignedchemical

formulaoftheproposedstructureofligands.TheanalyticaldatafortheA,BandCare

giventheTable:1

Table:1Elementalanalysis

Compound Empirical Formula Color Calculated(found%)



formula Weight

C H N

A C16H17NO4 288.04 Yellow

66.18

(66.89)

5.32

(5.96)

4.67

(4.88)

B C20H21N3O4 368.11 Orange 65.17

(65.38)

5.25

(5.76)

11.25

(11.44)

C C16H17NO 240.12 Yellow 79.9

(80.30)

7.09

(7.16)

5.35

(6.69)

3.2INFRAREDSPECTROSCOPY

TheIRbandsofSchiffbasesA,BandCgiveimportantinformationaboutthevarious

functionalgroupspresentinit.Thebandshowsintherange1630-1500cm-1which

showsstrongbandofazomethineʋ(HC=N)group.TheIRspectraofcompounds

showsweakbandsintherange3500-3400cm-1whichindicatethephenolicOHgroup.

FT-IRspectralbandsofSchiffbasesandtheirspectraaregivenintheTable:2

Table:2IRspectrum ofSchiffbases

Compound ʋ(OH)

ʋ(C=N)

ʋ(CO)



A 3420 1501 1125

1310

B 3420 1615 1150

C 3413 1623 1035

1236

Figure:11IRspectrum ofcompoundA



Figure:12IRspectrum ofcompoundB

Figure:13IRspectrum ofcompoundC

3.3NMRSPECTROSCOPY



Forunknown compounds,NMR can eitherbe used to match againstspectral

librariesortoinferthebasicstructuredirectly.Oncethebasicstructureisknown,

NMR canbeusedto determinemolecularconformationinsolutionaswellas

studyingphysicalpropertiesatthemolecularlevelsuchasconformationalexchange,

phasechanges,solubilityanddiffusion.Thesingletδ8.4ppm correspondstothe

azomethineproton(-CH=N-).Thepeaksatδ6.2ppm –δ7.1ppm correspondstothe

aromaticprotons.Thebroadnessofthespectrum wasduetothestronghydrogen

bonding.

The1HNMRoftheA,BandCarerecordedinCHCl3usingTMSasinternalstandard

whichisshowninfigures:14,15and16.

Figure:141H-NMRofA



Figure:151H-NMRofB

Figure:161H-NMRofC



3.4MASSSPECTRUM

Massspectraisanaccuratemethodusedfordeterminingthemolecularmassof

compoundanditselementalanalysis.Massspectra(fig:17,18and19)shows

molecularweightoftheligandsA,BandCandstablepeakareobtainedare288.04,

368.11and240.12.

Figure:17Massspectrum ofA

Figure:18Massspectrum ofB



Figure:19Massspectrum ofC

3.5UV-VISIBLESPETROSCOPY

Electronicspectraareusedtostudytheelectronicstructuresanditsdynamicsin

atom andmolecules.ThedataareprovidedinTable3.TheelectronicspectraofA,B

andCweretakeninDMSO.Transitionwithinthearomaticringassignedtoπ- π*

transition.TransitionwithintheC=Ngroupassignedtoben-π*transition.TheUV-

Visiblespectrum ofA,BandC(fig:20,21and22)showsacharacteristicbandat

317nm,350nm and250nm respectivelywhichindicatestheπ- π*transitionwithin

thearomaticring.ThebandsofA and C at360nm and 294nm signifiesn-π*

transitionwithinazomethinegroup.

Table:3ElectronicspectraldataofligandsinDMSO

Compound  π →⪋π*  n →⪋π* 

A 317 360

B 350 -



C 250 294

Figure:20electronicspectrum ofA

Figure:21electronicspectrum ofB



Figure:22electronicspectrum ofC



CHAPTERⅣ

ANTIOXIDANTACTIVITYOFSCHIFFBASES

4.1Antioxidantactivity

Antioxidantsarecompoundswhichslow downorpreventtheoxidationofother

targetmolecules.Theymopupfreeradicalsandpreventthem from causingcell

damage.

Antioxidantsareclassifiedintonatural,syntheticandnatureidenticalantioxidants.

Naturalantioxidantsaresynthesizedbymicroorganisms,fungi,animalsandplants.

Naturalantioxidantsarewidelydistributedinfoodandmedicinalplants.These

naturalantioxidants,especiallypolyphenolsandcarotenoids,exhibitawiderangeof

biological4effects,includinganti-inflammatory,anti-aging,anti-atherosclerosisand

anticancer.Andtheantioxidantsidenticaltonaturalantioxidantsbutsynthesizedin

theindustryarecallednatureidenticalantioxidants.Antioxidantssynthesizedor

biosynthesized byhuman are called syntheticantioxidants.Some examplesof

syntheticantioxidantsaregivenbellow[21].

Figure:23Examplesofsyntheticantioxidants

4.2Experiment

4.2.1Materials



1.DPPH(2,2-Diphenyl-1-picryl-hydrazyl)

2.Methanol

4.2.2Methods

The antioxidant assay-radicalscavenging activity of the ligands has been

investigatedusingDPPH.Thefixedreactiontimeisusedtofindoutantioxidant

activityofthesethreeligandsinthesolvents.

4.2.3DPPHFreeRadicalScavengingActivity

The antioxidant assay-radicalscavenging activity of the ligands has been

investigatedusingDPPH.Thefixedreactiontimeisusedtofindoutantioxidant

activityofthesethreeligandsinthesolvents.DPPHradicalscavengingassayisthe

mostwidelyusedmethodtoevaluateantioxidantactivityinrelativelyshorttime.

RadicalscavengingactivityofcompoundA,BandCwereevaluated.Todetermine

antioxidantactivitysolutions ofthe synthesized compounds in methanolwere

prepared.DifferentvolumesofthissolutionisaddedtodefinitevolumeofDPPHin

methanol(1M)andmadeupto3mlusingmethanol.Thusaseriesof5samples

werepreparedforeachcompound.Theconcentrationofsamplespreparedranges

from 1μM-12μM,10μM-50μM,6μM-55μM and2μM-17μM forcompoundA,BandC

respectively.Afterincubatingfor20minutes,absorbanceat517nm inmeasured.

Absorbanceofcontrol(withoutaddingantioxidant)wasalsomeasured.Percentage

inhibitioniscalculatedusingthefollowingequation

%inhibition=(Acontrol–Asample/Acontrol)100

Agraphisplottedwithconcentrationagainst%inhibition.From theplotIC50value

(concentrationwhichcausesa50%inhibitionofDPPHfreeradicals)iscalculated.

LowertheIC50valuegreateristheantioxidantactivity.

4.3ResultsandDiscussions

InvitroantioxidantactivityofallsynthesizedligandswereevaluatedbyDPPHassay,

antioxidantactivityoftheligandsinsolventmethanolandcorrespondingIC50values

arealsonoted.AlowerIC50valueisindicateofgreaterantioxidantactivity.Allthe



ligandsinhibitDPPHradicalinaconcentration-dependentmanner.TheIC50valuesof

ligandsinmethanolaredepictedinTable:5.

Table:5DPPH Scavengingcapacities(IC50 inμg/ML)ofsynthesizedinmethanol

solvent.

COMPOUND A B C BHT

IC50 10.3 14.7 26.2 13

Figure:24CompoundA;IC50=10.3μM



Figure:25CompoundB;IC50=14.7μM

Figure:26CompoundC;IC50=26.2μM



CONCLUSION

Inthepresentwork,thethreeNovelSchiffbaseshavebeensynthesizedbythe

condensation of 2- amino 4- methylphenoland 4-amino antipyrene with

Syringaldehyde and 2,5 dimethylbenzaldehyde are included in the firstthree

chapters.AllthesynthesizedSchiffbaseswerecharacterizedbyIR,UV-VIS,Mass

and1H-NMRspectroscopicmethods.Allthesestudiesgivegoodevidenceforthe

preparedstructurefortheSchiffbases.Besidesthese,thisworkalsoevaluatesand

studied the antioxidantactivity ofsynthesized Schiffbases which is briefly

discussedinthelastchapter.From thewholeitisclearthatthesesynthesizedSchiff

baseshavesignificantroleindiversebiologicalandpharmacologicalfield.
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