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ABSTRACT

Cinnamicacidshybridspresentavarietyofsignificantbiologicalactivitiesandarecharacterized
as pleiotropic agents. The2D-QSARanalysis presented here attempts to identify the structural
featuresandphysicochemicalpropertiesofcinnamicacidshybridspresenting:a)antitumoractivity;
b)immunosuppressiveactivity;c)inhibitoryactivityonvariousenzymes;d)antioxidantactivity.
A2D-QSARanalysiswascarriedoutfor26datasetsofcompoundstakenfromtheliteratureusing
theC-QSARprogramofBiobyte.In5caseshydrophobicityappearedtobeimportant.Stericfactors
intheformofoverallmolarrefractivity(CMR),molarrefractivityofthesubstituents(MR),molar
volume(MgVol)andtheVerloopSterimolparametershaveasignificantimpactonthebiological
activitywhereaselectronicparametersasHammettσp,σm,σoorΣσappearinmostofthecases.
Theanticanceraswellasanti-inflammatoryandantioxidantactivitiesofcaffeicacidhybridsare
governedbylipophilicity,electronandstereochemicalfactors.
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INTRoDUCTIoN

Cinnamicacidderivativesarewidelystudiednaturalphenoliccompoundspresentingawidevariety
ofbiologicalactivities.(Upadhyayetal.,2013;Zhangetal.,2014;Landeteetal.,2012;Scalbertet
al.,2005;Visiolietal.,2011)Itiswellknownthat“cinnamic”derivesfromthespiceCinnamomum
zeilanicumcommonlycalledcinnamon,whichhasbeenusedmainlyasaflavoringagentbearing
antiseptic, stimulant, carminative and insecticide activities.Piplartine, includes in its structure a
cinnamamidemoietyanditwasisolatedfromtherootsofPipertuberculatumandemergedtobe
apromisinganti-canceragent.(SharmaP.etal.,2011;Hermannetal.,1995;Kroonetal.,1999;
Boerjanetal.,2003).Hydroxy-cinnamicacidisanimportantintermediateinbiochemicalpathways
ofphenylpropanoidsandsecimicesters,whicharerepresentedinnaturalproducts.(Macheixetal.,
1990;Helenoetal.,2015)Duringthelastdecadescientistshavefocusedoncinnamicacidmoiety
due to its significant biological spectrum e.g., Anti-Alzheimer, antioxidant (Rapta et al., 1995),
antiiflammatory(Grabiasetal.,1998;Melzigetal.,2001;Peperidouetal.,2014)andanticancer
activity(Pontikietal.,2014).(Figure1)
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Polypharmacologyislinkedtotheadministrationoftwoormoredrugstogether.Threecases
ofmultidrugtherapyaredescribed:1)simultaneouslyadministrationoftwoormoredrugs,2)co-
formulationoftwoormoreactiveagentsinasingletabletand3)hybridmoleculessynthesizedbythe
combinationoftwoormorechemicalentitiescapabletomodulatemultipletargets.(Shavetaetal.,
2016;Boranetal.,2010)Thesimultaneoususeofmorethanonedrugasithappensinchemotherapy
demandsalotofpatientcompliance.Thus,thecombinationofappropriatepharmacophoresgroups
hasbeendevelopedtofindoutpromisingdrugcandidatesasinhibitorsofmultiplebiologicaltargets.
(Paolinietal.,2006;Yildirimetal.,2007)Thehybridapproachismainlyofferedinthetreatmentof
diseaseswithcomplexcombiningtwoormoredrugsinasinglemoleculewiththegoalofcreatingan
agentmoremedicallyeffectivethanitsindividualcomponents.(Durrantetal.,2010;Opreaetal.,2012)

Antioxidant, anti-inflammatory and anti-cancer cinnamic acids hybrids are referred in the
literatureandthis2D-QSARstudyattemptstoexploreandunderstandtheroleofthephysicochemical
propertiesthatareimportantfortheseactivities.

BACKGRoUND

ItiswellknownthatinthedevelopmentofmostdrugsbasedonRationalDrugDesign,Computational
Chemistryplaysakeyrole,utilizingmodernchemistryandcomputertechnology(ComputerAided
MolecularDesign,CAMD),followedbyquantitativestructure-activityrelationships(QSAR),which
isanindirectdesignprocess.QSARleadstoamathematicalcorrelationwiththeprimaryaimto
searchfornewchemicalentitieswiththerequireddesiredproperties.Quantitativestructure-activity
relationshipsattempttocorrelatebiologicalactivitywithstructuralfeaturesbyusingphysicochemical
properties.Thesephysicochemicalpropertiesareexpressedbyparametersthatrefertohydrophobicity,
electronicandstericeffects.TheQSARproceduresincludecalculationaloperations.

Hanschetal.developedquantitativestructure–activityrelationships(QSARs)fordifferentseries
ofhydroxy-cinnamicacidderivatives inorder tounderstandthechemical–biological interactions
governingantitumoractivityagainstsixdifferenttumorcelllines,nitricoxideproduction,anti‐HIVand
inhibitoryactivitiesofenzymesLOXandCOXandbindingaffinitytothelckdomain.Theirreported

Figure 1. Hydroxy-cinnamic acid derivatives as intermediates in nature kingdom (Clifford et al., 2000)
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