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ABSTRACT

Severalurea-basedcompoundshavebeenreportedasdualinhibitorsoffattyacidamidehydrolase
(FAAH)andsolubleepoxidehydrolase(sEH)enzymeswhichhavepotentialasanti-inflammatoryand
antinociceptiveagents.QSARstudieswereperformedontheureaanalogstoidentifythemolecular
descriptors influencing theFAAHandsEH inhibitoryactivityusing smalldatasetmodeler tool.
Molecular descriptors (1D &2D) were computed using PaDEL-descriptor software. A set of 48
compoundswasusedinthepresentstudy.Statisticallysignificantmodelswerederivedforboththe
enzymes[pIC50(sEH):R2=0.797,Q2=0.762andQ2F1=0.747;pIC50(FAAH):R2=0.642,
Q2=0.521andQ2F1=0.566].TheresultsofQSARonthesEHenzymerevealedthecontribution
of topologicalcharge indices, ionizationpotential, and thenumberofnitrogenatoms (naaN) for
definingthepotency.PolarizabilityshowedamajorinfluenceonFAAHinhibition.Thepredictive
abilityoftheQSARmodelswasestablishedbasedonthedualinhibitorypotentialofsomenewly
designedmolecules.
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1. INTRoDUCTIoN

Awell-validatedQSARmodelguidesmedicinalchemiststoanalyzetheeffectofmolecularfeatureson
biologicalactivity,aswellasinthedesignandtheactivitypredictionofneweranalogs(Maltarolloet
al,2017,Nevesetal,2018).QSARtechniquesareprovenstrategiestoreduceanimalexperimentation
requiringcumbersomeethicalobligations.SeveraldrugssuchasZanamavir,Imatinib,Nolatrexed,
Ipconazole,andMetconazoleweredevelopedbasedonoutputsoftheQSARstudies.QSARmodels
havebeenderivedforseveralenzymeinhibitorssuchasesterase,methyltransferase,acyltransferase,
monoamineoxidase,glycosidase,andangiotensin-convertingenzymes,etc.(Gupta,1987,Wangetal,
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2011).QSARmodelsaidintheleadoptimization,hitidentificationandalsoassesspharmacokinetic,
pharmacodynamic,andtoxicityendpointsinthedrugdiscoveryprocess(Pateletal,2014).

Fattyacidamidehydrolase(FAAH)iscrucialfortheendocannabinoidhydrolysis,anandamide.
The endocannabinoid system remains an attractive target for anti-inflammatory and analgesic
therapeutics.Itmaintainsphysiologichomeostasisthroughthecannabinoidreceptors(CB1andCB2)
activatedprimarilybytwoendocannabinoids,arachidonoylethanolamine(AEA)oranandamideand
2-arachidonoylglycerol.InhibitionofFAAHhasbeenefficaciousinnumerousexperimentalrodent
modelsofinflammatoryandneuropathicpainwithnofunctionalimpairment(Labar&Michaux,
2007,Ahnetal,2009).TheactivityofN-palmitoylethanolamine(PEA),alipidsignalingmolecule
withnociceptionisalsoregulatedbytheFAAHenzyme.Hence,FAAHmayrepresentanattractive
therapeutictargetfortreatingpainandinflammation.FAAHenzymeactivitycanbeblockedreversibly
orirreversiblybychemicalgroupsincludingcarbamates,substitutedureas,propane-2-ones,amides,
aryloxyacetamides,oleolylethanolamides,andisoxazolederivatives(Tripathi,2020,Renetal,2020).

Soluble epoxide hydrolase (sEH) is related to the epoxide hydrolase family. Through the
metabolismofepoxyeicosatrienoicacids(EETs)andotherlipidmediators,sEHplaysaroleinseveral
diseases,includinghypertension,cardiachypertrophy,arteriosclerosis,pain,inflammation,andcancer
(Zhangetal,2013,Inceogluetal,2007).TheproductionofepoxyacidsfromsEHcanbeinhibited
byamides,carbamates,thioureas,andsulfonamidefunctionalities.DualinhibitionofFAAHandsEH
enzymesshowedasynergisticeffectonnociceptivepathways(Pecicetal,2013,Pecicetal,2018).

Severalurea-basedcompoundshavebeenreportedasdualinhibitorsofFAAHandsEHenzymes
whichhavepotentialasanti-inflammatoryandantinociceptiveagents(Fig1).3D-QSARstudieson
piperazinecarboxamidesrevealedtheimportanceofhydrogenbonddonorabilitytoincreasethe
potencyofFAAHinhibitors(Lorcaetal,2019).ZeibaetalderivedCOMFAandCOMSIAmodels
usingasetofthirty-one1,3,4-oxadiazole-2-onebasedFAAHinhibitorsandalsomentionedthe
importanceofelectrostaticandhydrogenbonddonorpropertiestodesignpotentFAAHinhibitors
(Ziebaetal,2021).QSARanalysisofureaanalogsrevealedtheimportanceofmoleculardescriptors
likeelectronegativityand thepresenceofheteroatoms,multiplebonds forpotentsEHinhibitory
activity(Nazarietal,2019).N,Nˈ-disubstitutedureacompoundspossessdualinhibitoryactivityon
FAAHandsEHenzymes,butthepotencyisgovernedbysubstitutionpatternonthenitrogenatoms
ofureamoiety.Becauseoftheabove,toinvestigatethemolecularfeaturesthatfavorpotencytowards
FAAHorsEHenzymes,QSARanalysisisperformedonforty-eighturea-basedcompoundsusing
DTCtools(Softwaretools).

2. MATERIAL AND METHoDS

2.1 Computational Tools
Several well-known software tools namely PaDEL-Descriptor software, basic QSAR modeling
softwareprovidedbyDrugTheoreticsandCheminformatics(DTC)toolsincludingV-WSPversion

Figure 1. Urea-based compounds as dual inhibitors of FAAH and sEH enzymes
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