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Abstract

SomenewMannichbases(1la-5a)weresynthesizedbyreactingmorpholinewithvariousaldehydesand
thecompoundscontainingactivehydrogenatoms(acetophenone,thioureaandphenyurea).Structuresofthe
compoundswereconfirmedbyIR,*H-NMR,"*C-NMRandmassspectra. AntimicrobialStudieswerecarried
outforthesynthesizedcompoundsagainstvariousbacterialandfungalstrainsemployingOfloxacinasstandard
drugforantibacterialandamphotericinBasstandarddrugforantifungalscreening. Thecompoundsla-3aand
5ahavebeenpossessedhighantibacterialactivityandthecompounds 3aand5ashowedhigherzoneof
inhibitionagainstfungalstrains.Particularlythecompound3aexhibithigherzoneofinhibitionagainstA.nigerandthecomp
oundbashowedhigheractivityagainstA.nigerandTrichophyton.
Keywords: Mannichcondensation;Antibacterialactivity; Antifungalactivity

1.Introduction
Inrecentyearsseriousattentionhasbeendirectedtowardsthediscoveryanddevelopmentofnew
antimicrobialdrugs. Themainprobleminthetreatmentoffungalinfectionistheincreasingdrugresistance
subjectedtoantimycotictherapysuchaspersonsinfectedwithHIV[1].Nosocomialinfectionsduringthepast
decadehaveinvadedhospitalsworldwidebymultidrugresistantGram-positiveandGram-negativepathogens.
Searchingfornovelantimicrobialagentsandnewmicrobialtargetsisindemandtointervenetoavertthedanger
causedbytheselife-threateninginfections.Sincetheresistancetowardstheavailableantibioticsamongpathogenic
bacteriahasgrownrapidly,thereisaclearneedforthedevelopmentofnewandeffectiveantimicrobialagents.
Therefore, thesuccessindesigningantimicrobialagentswhicharedistinctfromthoseoftheclassicalantibioticsis
thekeyfortreatingsuchinfectiousdiseasesknownfortheirchronicityandfailuretotreatwithconventional
antibioticswhichwilleventuallyleadtodeath[2,3].
Mannichbaseshavegainedimportanceduetotheirapplicationsinpharmaceuticalindustryandother
applicationsincludingasagrochemicalsandplantgrowthregulators. Thepresenceofheterocyclicmoietiesin
organiccompoundsisofinterestinbiology,pharmacology,optics,materialscienceandsoon[4-7]. Thechemistry
oftheaminoalkylationofaromaticsubstratesbytheMannichreactionisofgreatinterestforthesynthesisand
modificationofbiologicallyactivecompoundhavingphysicalandchemicalimportanceaswellasphysiological
propertiesbecausetheaminogroupcanbeeasilyconvertedintoavarietyofotherfunctionalities[8].Mannich
reactionoffersajudiciousmethodforintroductionofbasicaminoalkylchaininvariousdrugs/compounds.Furthera
considerableamountofworkhasbeenreportedonsynthesisandpharmacologicalactivitiesaswellasintermediates
indrugsynthesis[9]. Morpholinederivativeswerereportedtopossessantimicrobial,anti-inflammatoryandcentral
nervoussystemactivities[10-12].
SomeoftheMannichbasescontainingheterocyclicringandtheirnamesaregivenbelow. Therefore,
bearinginmindtheaboveobservation,wewereledtosynthesizenewseriesofMannichbasederivatives.
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2.Materialsandmethods
AllthereagentsandsolventsforsynthesiswerepurchasedfromAlfaAesarandsigmaAldrichChemicals.  Silicagel -
GFcoatedglassplateswereusedformonitoringthereactionsbyiodinevaporsasvisualizingagentsand
methanolandacetonesolventsystemwereusedasTLCmobilephase.Meltingpointsofcompoundswere
determinedusingdigitalmeltingpointapparatusandwereuncorrected. ThelRspectrawereobtainedon
SHIMADZUFTIRspectrophotometer(KBrpellets,.-maxincm-1)and‘H-NMRspectraofcompoundswere
recordedonBruckerModel-300usingDMSO-d6assolvent.Massspectraofthesynthesizedcompoundswere
recordedonJeolSX-102/DA-6000spectrometer.
2.1.Generalprocedureforthesynthesisofthecompounds(la-5a)
Toaethanolicsolutionofthiourea(0.76g,0.01M),3pelletsofsodiumhydroxideandmorpholine(0.8mL,
0.01M)wereaddedfollowedbyanisaldehyde(1.2mL,0.01M).ThereactionmixturewastakeninaRBflaskand
keptoveramagneticstirrer. Themixturewasstirredundericecoldconditionfor8h. Theprecipitateformedwas
filtered,washedwithwater,driedandrecrystallizedfromethanol.
Thereactionschemeisshowninfigurel.
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3.ResultsandDiscussion
1-((4-methoxyphenyl)(morpholino)methyl)thiourea(1a).
IR(cm™)KBrdisc:3343.24-NHstr;2960—CHstr;1605-NHbend"H-NMR(ppm):9.81HofNH;7.82Hof—
NH,;7.3-6.94HofAromatic-H;5.61Hof—-CH;3.8-3.48Hofmorpholine*C-NMR(ppm):1911CofC=S;164-
1136Cofaromatic-C;661Cof—CH;61-554Cofmorpholinem/e:281.
1-(morpholino(thiophen-2-yl)methyl)-3-phenylurea(2a).
IR(cm™)KBrdisc:3295-NHstr;2960—CHstr;1637.90C=0str;1560-NHbend'H-NMR(ppm):8.51Hof
NH;7.5-7.08Hofof Aromatic-H;6.91HofNH;5.81HofCH;3.3-3.28HofMorpholine®*C-NMR(ppm): 154
C=0,144,139,128,126,124,121,117aromatic-C,68,66(Morpholine),47(CH)m/e:317.
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3-morpholino-1-phenyl-3-(thiophen-2-yl)propan-1-one(3a).
IR(cm™*)KBrdisc:3459—NHstr;3064—CHstr;1653C=0str;1591-NHbend'H-NMR(ppm):8.0-6.98Hof
AromaticH;4.81HofCH;2.92HofCH,;3.5-2.58HofMorpholine®*C-NMR(ppm):205C=0,145,143,139,
131,128,127,126,125,124,123aromatic-C,74(CH2),51(CH),38,36(Morpholine)m/e:301.
1-(morpholino(pyridin-2-yl)methyl)-3-phenylurea(4a).
IR(cm™*)KBrdisc:3425-NHstr;3035-CHstr;1655CHstr;1594-NHbend"H-NMR(ppm):9.21HofNH;
8.51HofAromaticH;6.41HofNH:;5.81HofCH;3.3-2.58Hofmorpholine**C-NMR(ppm): 1571CofCO;
154-11711CofaromaticC;801CofCH;62-594Cofmorpholinem/e:312.
3-morpholino-1-phenyl-3-(pyridin-2-yl)propan-1-one(5a).
IR(cm™)KBrdisc:3412—NHstr;2938—CHstr;1678C=0str;1587-NHbend"H-NMR(ppm):8.41Hof
AromaticH;7.9-7.48HofaromaticH;7.21HofCH;4.4-3.912HofCH,;3.5-2.38Hofmorpholinem/e: 297.
Thecompoundlawassynthesizedusinganisaldehyde,Morpholineandacetophenone.Compounds2aand
3awerepreparedbyreactingthiophene-2-carboldehyde,morpholineandactivehydrogencompoundssuchas
phenylurea/acetophenone.Compound4aandbaweresynthesizedbyaddingMorpholine,pyridine-2-carboldehyde
andactivehydrogencompoundssuchasphenylurea/acetophenone.
Themolecularformula,colour,yieldandmeltingpointofthecompoundsaregivenintheTablel.Melting
pointsofthesynthesizedcompoundsweresharpindicatingthatthecompoundsarepure. Theyieldofthe
compoundsisalsosuggestedthatthechemicalmethodswerereliableforthesynthesisofthecompound.Alls pectral
datawerefoundtobematchwiththeproposedstructures.
Table.1:Analyticaldataofthesynthesizedcompounds
S.No.MolecularFormulaMolecularWeightMeltingPoint(°C)ColourYield%
1aCy3H;9N30,5281135Y ellowsolid90
2aCyH1sNO,S317144Whitesolid95
3aCy7H1sNO,S301176WhiteSolid90

4aCy7H,0N40,312134BrownSolid92
5aCgH,oN,0,29690BrownSolid98

3.2Antimicrobialactivity
Thesynthesizedcompoundsweresubjectedforantimicrobialactivityandtheresultswereshowninthe
table2. Threebacterialstrains,twogrampositiveandonegramnegativenamely B.subtilis,Enterobacterand
Moraxellaweretakenforantibacterialscreeningandtwofungalpathogens, A.neigerandTrichophytonweretested
forantifungalstudiesagainstthesynthesizedcompoundsusingOfloxacinandamphotericinBasstandarddrug. All
thecompounds,exceptdaarehighlyactiveagainstB.subtilis. Thecompound5aexhibitsgoodactivityagainst
Enterobacterwhereastherestofthecompoundsshowonlylesseractivity. Theincreasedbacterialactivityagainst
Moraxellawasexhibitedbythecompounds5aandla. TheactivityofothercompoundsagainstMoraxellaisfound
tobeveryless.Allthecompoundsareactiveagainstthefungi,A.niger. Thecompounds 3aand5apossessedhigher
activityandothersshowedlesseractivity. Thecompound5aexhibithigherzoneofinhibitionagainst Trichophytonwhereastheo
thercompoundsshowedloweractivityandthecompound4ashowednoactivity. Thestructural
featuresofthecompoundslikepresenceofphenylring,theheterocycliccompoundscontainingnitrogenand
electrondonatinggrouplike-OCHsgroupwerethecauseforincreasedbiologicalactivity. Whileothercompounds
whichpossesselectronwithdrawingsubstituentresponsibleforlesseractivity. Theenhancedantibacterialactivityof
thecompoundlaisduetothepresenceofthiocarbonylsulfur(C=S)[13].Incaseofantifungalactivity,thereare
severalreportsareavailablethatthederivativeswithaN-containingheterocycles[14]andthecompoundswhich
containsacetophenoneshowssignificantactivity[15-17].
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B.subtilisenterobacteriMoraxellaA.nigerTrichophyton
Figure2: Antimicrobialscreeningofthesynthesizedcompounds

4.Conclusion

FivenewMannichbasesweresynthesizedincorporatingdifferentaldehydeswithvariousactivehydrogen
compoundsandmorpholine.SynthesizedcompoundswerecharacterizedbyFTIR, *H&"*C-NMRandmass
spectralstudies. Thesederivativeswereevaluatedfortheirantimicrobialactivityagainstthreebacterialstrains
includingtwogrampositiveandonegramnegativebacteriaandtwofungalstrains. Almostallthecompounds
possessedgoodactivityagainstbacteriaandfungistrains.Compound 1ashowedhigherzoneofinhibitionagainstB.
subtilisduetothepresenceofC=Sgroup.Thecompound5ashowedhigherantifungalactivitycomparedtothe
standarddrug.Pyridineringisresponsibleforthestrongerantifungalactivity.
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