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Abstract: 

In the present work, aryl-substituted pyrazolones derivative Ethyl 2-((3-methyl-1-phenyl-1H-pyrazol-5-yl oxy) 

(4-(trifluromethyl) phenyl) methyl)acrylate (ETH)  have been synthesized by the reaction of Baylis-Hillman 

acetate with pyrazolones and screened for their in vitro antifungal, antibacterial and antioxidant properties. The 

molecule shows good in vitro antifungal and antibacterial activities due to the presence of bromine, which 

enhances the absorption rate by its increased lipid solubility and improves the pharmacological activity. It is 

also evident from the results obtained from structure-activity relationship (SAR) studies. Further, the 

photophysical properties of synthesized compounds were theoretical estimated using ab-intio technique. The 

ground state optimization and HOMO-LUMO energy levels are calculated using DFT-B3LYP-6-31G(d) basis 

set. Using theoretical estimated HOMO-LUMO value global chemical reactivity descriptors parameters are 

estimated and result shows synthesised molecule has highly electronegative and electrophilicity index. Overall 

results suggest that, fluorine substituted pyrazolones derivatives show good photophysical, SAR Studies and 

biological applications.  
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1. Introduction j 

 

Heterocyclic jcompounds jare ja jhighly jvaluable jand junique jclass jof jcompounds, jexhibiting ja jbroad 

jspectrum jof jphysical, jchemical, jand jbiological jcharacteristics j[1-2]. jThey jare jwidely jdistributed jin jnature jand 

jplay ja jsignificant jrole jin jmetabolism, jforming jthe jstructural jnucleus jof jvarious jnatural jproducts jsuch jas 

jhormones, jantibiotics, jalkaloids, jvitamins, jand jmore j[3-5]. jAmong jheterocyclic jcompounds, jnitrogen-

containing jheterocycles jare jprevalent jand jserve jas ja jcore jframework jin ja jdiverse jlibrary jof jheterocycles, jfinding 

japplications jin jnatural jand jother jscientific jdisciplines j[6]. jThese jnitrogen-containing jheterocycles jpossess 

jdistinctive jstructural jfeatures jand jare jcommonly jfound jin jnatural jproducts, jincluding jvitamins, jhormones, jand 

jalkaloids j[7-8]. 

One jnotable jfamily jof jnitrogen-containing jcompounds jis jpyrazole. jPyrazole jderivatives jdisplay ja jwide 

jrange jof jbiological jactivities, jsuch jas janti-tubercular, janti-AIDS, janti-malarial, janti-microbial, jantitumor, 

janticancer, janti-fungal jetc., j[8-14]. jAnother jcompound, jbipyrazole, jhas jgarnered jsignificant jattention jdue jto jits 

jdiuretic, jcytotoxic, jand jcardiovascular jefficacy. jIt jis ja jprivileged jframework jand jserves jas ja jbioactive 

jcomponent jin jcommercially javailable jmedicines jsuch jas jFloxan, jpyrazomycin, jdifenamizole, jand jderamaxx. 

jAdditionally, jbipyrazole jfinds japplications jin jthe jpaint jand jphotographic jindustries jand jin jthe jdevelopment jof 

jheat-resistant jresins j[15-20]. jThe jcorresponding j3-oxygenated jderivative, jpyrazolone j6, jfeaturing jan jadditional 

jketo jgroup, jis ja jfundamental jcomponent jin jdrugs jlike jmetamizole jsodium jand jphenylbutazone. jThese jdrugs jare 

jnon-steroidal janti-inflammatory jmedicines jknown jfor jtheir jpotent jpainkilling jand jfever-reducing jproperties 

j[15]. 

Furthermore, jthe jbenzo-fused jderivative jof jpyrazole, jknown jas jtetrahydroindazole, jis jwell-recognized jfor jits 

jbiological jactivity jand jis jutilized jagainst jcancer jand jinflammation j[20-21]. jAnother jimportant jheterocyclic 

jsystem jin jnature jis jindole, jan jisostere jof jindazole. jIndole jderivatives, jsuch jas jserotonin jand jtryptophan, jare 

jessential jneurotransmitters jin jthe jcentral jnervous jsystem j[22]. jChemically, jthe jbasic jstructure jof jpyrazole 

jconsists jof ja jfive-membered jring jwith jtwo jnitrogen jatoms jat jadjacent jpositions. jPyrazole jhas jthe jmolecular 

jformula jC3H4N2, jwith jsix jπ jelectrons jdelocalized jover jthe jring, jforming jan jaromatic jsystem. jIt jis jclosely jrelated 

jto jits jreduced jor joxidized jforms, jincluding jpyrazoline, jpyrazolidine, jand jpyrazolone. jUnlike jpyrazole, 

jpyrazoline, jand jpyrazolidine jare jnot jconsidered jaromatic jcompounds jdue jto jthe jabsence jof jconjugation jand 

jdelocalization jof jπ jelectrons j[23]. 

The jgoal jof jthe jpresent jwork jis jto jsynthesis jof jaryl jsubstituted jpyrazole jmolecule jand jestimate jthere jbiological 

jand jphotophysical jproperties jusing jexperimental jand jtheoretical jtechnique. 
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2. jMaterials jand jmethods j 

The jreagents jemployed jwere jof jhigh jpurity jcommercial jsamples jwhich jwere jused jas jreceived j(Fischer, jMerck, 

jand jSigma jAldrich). jReactions jwere jcarried jout jin jan joven-dried jRB jflask. jTLC jwas jperformed jon jalumina 

jsilica jgel j60F254 j(Fischer) jdetected jby jUV jlight j(254 jnm) jand jiodine jvapors. jThe jmelting jpoints jwere 

jdetermined jby jopen jcapillaries jon ja jBuchi japparatus jand jare juncorrected. jThe jIR jspectra jwere jrecorded jon ja 

jNicolet-Impact-410 jFT-IR jspectrometer, jusing jKBr jpellets. j
1H-NMR jand j

13C-NMR jspectra jwere jrecorded jon ja 

jBruker jAC-400F, j400MHz, jspectrometer jin jDMSO-d6 jand jCDCl3 jusing jTMS jas jan jinternal jstandard jwith jthe 

jresonance jfrequency jof j400 jMHz jand j100 jMHz jrespectively. jLCMS janalyses jwere jperformed jby jusing jthe 

jAgilent j1200 jseries jinstrument. jElemental janalysis jwas jcarried jout jby jusing jHeraus jCHN jrapid janalyzer. jAll jthe 

jcompounds jgave jC, jH, jand jN janalysis jwithin j± j0.4% jof jthe jtheoretical jvalues. j 

 

2.1. jSynthesis jof jN/O-substituted jpyrazalone jderivatives j 

The jaryl jsubstituted jpyrazolone jderivative jETH jis jsynthesized jas jshown jin jScheme j1. jA jhighly jfunctionalized 

jadduct j(3) jwas jobtained jby jmixing j4-(trifluoromethyl)benzaldehyde j(1) jand jactivated jpropyl jpropionate j(2) jin 

jthe jpresence jof ja jtertiary jbase. jThese jadducts jwere jconverted jto jacetates jethyl j2-(hydroxy(4-

(trifluoromethyl)phenyl)methyl)acrylate j(3) jin jthe jpresence ja jcatalytic jamount jof jpyridine jand jdichloromethane 

jas jthe jsolvent. jFurther, jethyl j2-(acetoxy(4-(trifluoromethyl)phenyl)methyl)acrylate jwas jtreated jwith j j3-methyl-

1-phenyl-1H-pyrazol-5-ol jto jproduce jthe jdesired jtarget jmolecules j(6). j
1H-NMR, jLC-MS, jand jIR jspectroscopy 

jwere jused jto jconfirm jthe jsynthesized jcompounds. j 
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Scheme-1 jsynthesis jof jETH jmolecule jfrom jBaylis-Hillman jacetate. 

 

2.2. j jStructural jcharacterization jof jthe jaryl-substituted jpyrazolone j(ETH) 

 j jColourless jliquid, j% jyield: j45; j
1H jNMR j(300MHz, jCDCl3): jδ= j7.47(m, j3H, jTriazole, jArH), j7.45(m, j3H), 

j7.40(m, j4H), j7.26(m, j2H), j7.23(s, j1H, jpyrazole), j4.01(m, j2H, jCH2), j1.9(s, j3H, jCH3), j1.22(t, j3H, jCH3); jMS jcald. 

jfor jC23H21F3N2O3: j430.15. j jFound: j431.2; jIR j(ν jcm-1): j2984(C-H), j1730(C=O); jElem. jAnal. jcald j(found): jC: 

j64.33(64.32), jH: j4.69(4.65), jN: j6.52(6.50). 
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 j3. jResults jand jdiscussion 

3.1. jComputational jphotophysical jstudies j 

Molecular jorbitals jand jtheir jproperties, jincluding jenergy jlevels, jserve jas jvaluable jtools jfor jphysicists 

jand jchemists. jThese jorbitals, jespecially jthe jfrontier jelectron jdensity, jare jinstrumental jin jpredicting jthe jmost 

jreactive jpositions jwithin jπ-electron jsystems jand jelucidating jvarious jreactions jin jconjugated jsystems j[24-26]. 

jAdditionally, jthe jeigenvalues jof jthe jhighest joccupied jmolecular jorbital j(HOMO) jand jthe jlowest junoccupied 

jmolecular jorbital j(LUMO), jalong jwith jthe jenergy jgap jbetween jthem, jprovide jinsights jinto jthe jchemical 

jreactivity jof ja jmolecule. jNotably, jthe jenergy jgap jbetween jthe jHOMO jand jLUMO jhas jrecently jbeen jemployed 

jto jdemonstrate jthe jbioactivity jresulting jfrom jintramolecular jcharge jtransfer j(ICT) j[27-28]. j 

The jground jstate joptimization jof jthe jnewly jsynthesized jaryl-substituted jpyrazolone j(ETH) jwas jcarried 

jout jusing jDFT-B3LYP/6-31G j(d) jbasis jset jin jGaussian j-09W jsoftware. jThe joptimized jmolecular jgeometry jand 

jHOMO-LUMO jenergy jplot jof jETH jwere jshown jin jFig.1-2. jFrom jthe jHOMO-LUMO jplot jit jis jobserved jthat, 

jorbital jof jthe jHOMO jelectron jcloud jmainly jdistributes jon j3-methyl-1-phenyl-1H-pyrazole jand junfilled 

jorbital jLUMO jis jon jethyl j2-(4-(trifluoromethyl)benzyl)acrylate. 

 

 

 

Fig.1. jOptimised jmolecular jgeometry jwith jatomic jlabels jof jthe jETH jmolecule 
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Fig.2. j3D jplots jof jHOMO-LUMO jwith jenergy jlevels jfor jETH jmolecule 

 

To jgain jinsight jon jthe jchemical jreactivity jand jstability jof jETH jmolecules, jglobal jreactivity jparameters j[29], 

jchemical jhardness j(𝜂 = (𝐼𝑃 − 𝐸𝐴)/2) j=2.085 jeV, jelectronegativity j(𝜒 = (𝐼𝑃 + 𝐸𝐴)/2)= j3.880 jeV, jchemical 

jpotential j(𝜇 = −𝜒)= j3.880 jeV, jchemical jsoftness j(𝑆 = 1/2𝜂)= j0.240 jeV jand jelectrophilicity jindex j(𝜔 =

𝜇2/2𝜂) j= j3.610 jeV jwere jcalculated jfrom j𝐸𝐻𝑂𝑀𝑂  jand j𝐸𝐿𝑈𝑀𝑂  jvalues j[30], jwhere, jionization jpotential, j𝐼𝑃 =

−𝐸𝐻𝑂𝑀𝑂  j= j5.965 jeV jand jelectron jaffinity, j𝐸𝐴 = −𝐸𝐿𝑈𝑀𝑂  j= j1.795 jeV. j jWhile ja jwider jHOMO–LUMO jgap jis 

jconnected jwith jstability jand jhardness, ja jlesser jHOMO–LUMO jgap jsignifies ja jmore jreactive jsoft jmolecule 

jwhich jis jhighly jpolarizable. j j 

 j jDuring jmolecular jinteractions, jthe jlowest junoccupied jmolecular jorbit j(LUMO) jaccepts jelectrons jand 

jits jenergy jcorresponds jto jthe jelectron jaffinity j(EA j= jELUMO), jwhile jthe jhighest joccupied jmolecular jorbit 

j(HOMO) jrepresents jelectron jdonors, jand jits jenergy jis jassociated jwith jthe jionization jpotential j(IP j= jEHOMO). j j 

jA jmolecule jwith ja jhigh jfrontier jorbital jgap j(HOMO-LUMO jenergy jgap) jhas ja jlow jchemical jreactivity jand jhigh 

jkinetic jstability, jbecause jit jis jenergetically junfavorable jto jadd jan jelectron jto jthe jhigh-lying jLUMO jin jorder jto 

jremove jelectrons jfrom jthe jlow-lying jHOMO. jFor jinstance, jcompounds jthat jhave ja jhigh jHOMO-LUMO jenergy 

jgap jare jstable, jand jhence jare jchemically jharder jthan jcompounds jhaving ja jsmall jHOMO-LUMO jenergy jgap. j 

jThus, jfrom jGCRD jparameter, jthat jcompound jETH jis jhard jand jmore jstable j(less jreactive) jand jit jmay jbe jdue jto 

jsubstitution jof jethyl j2-(3-bromobenzyl) jacrylate jlinked jin jnon-planar jto jpyrozole jand jproduce jthe jhighest 

jenergy jgap. jThus, jthese jsubstituents jincrease jthe jreactivity jof jthe jfive-membered jring. j 

The jdeformation jof jthe jmolecular jelectron jcloud jis jvisible junder jmild jperturbation jdue jto jthe jresistance jthat 

joffers jhardness jthroughout jthe jchemical jprocess. j jHard jmolecules jare jcomparatively jsmall jand jsignificantly jless 

jpolarizable jthan jsoft jmolecules, jwhich jare jbig jand jhighly jpolarizable. jThe jmolecules jstability jand 

jintermolecular jreactivity jare jshown jby jthe jhardness. jWhile jsoftness jexhibited jan jinverse jeffect jwith jrespect jto 

jhardness. jThe jability jof jadditional jelectrical jcharge jacquired jby jthe jelectrophile jis jrelated jto jelectrophilicity 
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jphenomena. jThe jinformation jregarding jchemical jpotential j(electron jtransfer) jand jhardness jof jmolecule 

j(stability) jwere jprovided jby jthe jopposition jto jthe jexchange jcharge jof jan jelectron jwith jnature. jOne jof jthe jmost 

jcrucial jquantum jchemical jdescriptors jfor jdetermining jthe jtoxicity jof jcompounds jin jterms jof jtheir jreactivity jand 

jsite jselectivity jis jthe jelectrophilicity jindex j[29]. jAccording jto jHOMO-LUMO jenergy jvalues, jthe 

jelectrophilicity jindex jmeasures jthe jreduction jin jenergy jbrought jon jby jthe jmaximum jamount jof jelectron jflow 

jbetween jthe jdonor jand jacceptor. jThe jlower jvalue jof jω jindicated ja jgood jnucleophile, jone jwith ja jhigher jω jvalue 

jis jconsidered ja jgood jelectrophile. j jIf jany jorganic jmolecule jis jconsidered jto jbe ja jstrong jelectrophile jthe 

jelectrophilicity jω jscale jvalue jshould jbe jω j> j1.5 jeV. jIf jthe jscale jvaries jbetween j0.8 j< jω j< j1.5 jeV jthen jthose jare 

jconsidered jas jmoderate jelectrophile jand jelectrophile jwith jelectrophilicity jvalue jω j< j0.8 jeV jare jthe jweaker jones 

j[30-31]. jOur jfindings jsuggest jthat jthe jETH jdescribed jhere jare jbetter jelectrophiles jbecause jthey jhave ja jhigher 

jvalue jof jω. jThe jpropensity jof jelectrons jto jleave ja jstable jsystem jis jdescribed jas jthe jchemical jpotential j(μ). jA 

jcomplex jhas ja jnegative jchemical jpotential jvalue jif jit jis jstable jand jdoes jnot jspontaneously jbreak jinto jits 

jconstituent jcomponents. jThe jETH jmolecule jdoes jnot jbreak jdown jinto jelements, jas jevidenced jby jtheir jnegative 

jchemical jpotentials. jThe jHOMO-LUMO jgap jsupport jfor jchemical jhardness jat jenergy jof j4.055 jeV jshows jthat 

jthis jenergy jis jless jpolarizable jand jresist jthe jdeformation jof jthe jchemical jsystems jelectron jcloud junder jmoderate 

jdisturbances. 



Molecular jelectrostatic jpotential jmap j(MESP) 

The jMolecular jElectrostatic jPotential j(MESP) jis ja jvaluable jparameter jlinked jto jelectron jdensity, joffering 

jinsights jinto jsites jconducive jto jelectrophilic jand jnucleophilic jreactions, jas jwell jas jhydrogen jbonding 

jinteractions. jMoreover, jMESP jis jhighly jrelevant jfor jstudying jprocesses jwhere jone jmolecule jinteracts jwith 

janother, jsuch jas jin jdrug-receptor jand jenzyme-substrate jinteractions. jThis jinteraction jbegins jwith jthe 

jrecognition jof jthe jtwo jspecies jthrough jtheir jelectrostatic jpotentials. jTo jpinpoint jthe jreactive jsites jfor 

jelectrophilic jand jnucleophilic jattacks jin jthe jmolecule junder jinvestigation, jwe jcalculated jthe jMESP jat jthe 

joptimized jgeometry jusing jDFT-B3LYP/6-31G(d). jDifferent jcolors jon jthe jMESP jsurface jcorrespond jto jdistinct 

jelectrostatic jpotential jvalues: jred jindicates jregions jwith jthe jmost jnegative jpotential, jblue jrepresents jthe jmost 

jpositive jregions, jand jgreen jsignifies jareas jwith jzero jelectrostatic jpotential. j jNegative jelectrostatic jpotential, 

jcharacterized jby jshades jof jred, jindicates jregions jwhere jprotons jare jattracted jto jthe jelectron jdensity jwithin jthe 

jmolecule. jIn jcontrast, jpositive jelectrostatic jpotential, jseen jin jshades jof jblue, jindicates jregions jwhere jprotons jare 

jrepelled jby jatomic jnuclei. jSpecifically, jthe jnegative j(red jand jyellow) jregions jof jthe jMEP jdenote jelectrophilic 

jreactivity, jwhile jthe jpositive j(blue) jregions jsignify jnucleophilic jreactivity j(see jFig. j3). jUpon jexamining jthe 

jMEP, jit jbecomes jevident jthat jthe jnegative jcharge jpredominantly jcovers jthe jethyl jmethacrylate, jwhile jthe jpositive 

jregion jis jconcentrated jover jthe jhydroxyl jgroup jand jthe jN-H jsection. jThe jhigher jelectronegativity jof jthe jnitro 

jgroup jrenders jit jthe jmost jreactive jpart jof jthe jmolecule j[32]. 
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Fig.3. jMolecular jelectrostatic jpotential jmap jof jETH jmolecule 

 

3.3. jIn jvitro jantimicrobial, jantifungal, jand jantioxidant jactivity 

The jnewly jsynthesized jmolecule jETH jwere jsubjected jto jantimicrobial jstudies jand jinterestingly, jthe jcompound 

jexhibited jperfect jantibacterial jactivity jagainst jS.aureus, jB.subtillis, jS.typhi, jand jE.coli jand jdetails jare jgiven jin 

jTable-1. jIn jaddition, jETH jmolecule jalso jexhibited jvery jgood jantifungal jactivity jagainst jA. jniger jand jC. 

jAlbicans jand jdetails jare jgiven jTable j1. jThe jbetter jactivity jof jthe jproducts jcould jbe jdue jto jthe jpresence jof 

jbiologically jactive jpyrazole jand jbromo jbenzene jring. jBromobenzene jis jthe jsecond jsmallest jsubstituent, jwhich 

jresembles jhydrogen jwith jrespect jto jsteric jrequirements jat jenzyme jreceptor jsites. jThe jpresence jof jbromine 

jenhances jthe jabsorption jrate jby jits jincreased jlipid jsolubility j[33]. jThe jhigh jlipophilic jcharacter jof jthe 

jbromobenzene jgroup jis jsignificant jin jimproving jpharmacological jactivity. jFurther, jantioxidant jactivity jof jthe 

jETH jmolecules jwas jscreened jand jshowed jexcellent jradical jscavenging jcapacity jat jthe jtested jconcentration jof 

j15 jμg/mL jin jcomparison jwith jthe jstandard jedaravone jas jshown jin jTable j2. jThe jvariation jexhibited jin jDPPH 

jscavenging jcapacity jcould jbe jattributed jto jthe jeffect jof jdifferent jsubstitutions jat j1, j2, j3 jand j5 jof jthe jsynthesized 

jcompounds. jThe jantioxidant jactivity jresults jare jin jthe jrange jas jobserved jin jthe jprevious jresults j[34]. 
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Table j-1 jAntimicrobial jand jantifungal jactivity jof jthe jnewly jsynthesized jpyrazolones jderivatives 

Compound S. jaureus B. jsubtilis S. jtyphi E. jcoli A. jniger C. jalbicans 

ETH 26(20) 27(30) 26(40) 30(20) 24(30) 20(40) 

Standarda 24 23 23 25 25 24 

Controlb 

DMSO 
0 0 0 0 0 0 

Note: j
aStandard jdrug jused: jBacteria j(Ciprofloxacin), jFungal j(Fluconazole) jwere jin j40 jµg jin j100μL, jand jR: jResistance 

 j
bControl: jDMSO j(Dimethyl jsulphoxide) 

 

Table-2 jDPPH jscavenging jassay jof jaryl jsubstituted jpyrazolones jderivatives. 

Compounds jConcentration 

(15μg/mL) 
ETH 

Standard 

(edaravone) 

% jDPPH jscavenging 47.11 73.16 

 

 

4. jConclusions j 

In jthe jpresent jwork, jwe jsynthesised jhighly jfunctionalized jaryl-substituted jpyrazolone jderivatives j(ETH). jThe 

jphysicochemical jproperties jof jthe jETH jare jconfirmed jby j
1H-NMR, jFT-IR jand jLC-MS jdata. jThe 

jphotophysical jproperties jof jthe jcompounds jwere jcomprehensively jestimated jusing j j jcomputational jtechnique. 

jThe joptimised jmolecular jgeometry, jHOMO-LUMO jand jMESP jplot jof jthe jETH jmolecule jare jestimated jusing 

jDFT-B3LYP-6-31G(d) jbasis jset. jUsing jtheoretical jestimated jHOMO-LUMO jvalues jglobal jchemical jreactive 

jdescriptor jparameters jis jestimated jand jresults jshows jthat jETH jmolecule jhas ja jgood jelectrophile, jhighlighting 

jits jreactivity jand jrelatively jlower jstability. jElectron-deficient jsites jin jETH jwere jidentified jthrough jDFT 

jcomputational jstudies, jwhich jcan jbe jutilized jin jthe jdesign jof jdrugs jfor jbiological japplications. jFurthermore, 

jthe jin-vitro jantimicrobial, jantifungal jand jantioxidant jactivities jof jthe jETH jmolecule jwas jexamined jand jresults 

jshows jthat jmolecule jhas jhigh jbiological japplication. jAdditionally, jin-silico jmolecular jdocking jstudies jshowed 

jthe jsynthesised jmolecule jhas jbetter jinteractions jwith jthe jtarget jreceptors jlike jciprofloxacin, jfluconazole jand 

jedaravone jin jthe jrange jof j-10.0 jto j-8.5 j(kcal/mol) jthan jthe jmedicinal jstandard jdrug jRifampicin j(-8.6kcal/mol). 

jThe jsynthesised jmolecule jwill jbe jable jto jexhibit jour jinitiative jby jserving jas jeffective jmolecules jin jdrug jdesign. 

jThese jcould jbe jhelpful jin jregulating jpathogen-abnormal jbehavior. jOverall, jthe jresults jindicate jthat jthe jETH 

jcould jbe jused jas jbiological japplications. 
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Supplementary jfiles 

 

Compounds Pyrazolone Baylis-Hillman jacetate Product 

 

 

ETH 
NN

OH  

COOC2H5

OAc

F3C  

NN

O

COOC2H5

F3C  
 

In jvitro jantifungal jstudies 

 j j j j j j jNewly jsynthesized jpyrazolones jwere jscreened jfor jtheir jantifungal jactivity jagainst jA. jniger jand jC. jAlbicans 

jin jDMSO jby jthe jserial jplate jdilution jmethod. jSabourand jagar jmedia jwas jprepared jby jdissolving jpeptone j(1g), 

jD-glucose j(4g), jand jagar j(2g) jin jdistilled jwater j(100 jml), jand jthe jpH jwas jadjusted jto j5.7. jNormal jsaline jwas 

jused jto jmake ja jsuspension jof jspores jof jfungal jstrain jfor jlawning. jA jloopful jof ja jparticular jfungal jstrain jwas 

jtransferred jto j3 jmL jof jsaline jto jget ja jsuspension jof jthe jcorresponding jspecies. jAgar jmedia jof j20 jmL jwas jpoured 

jinto jeach jPetri jdish. jAn jexcess jof jsuspension jwas jdecanted, jand jthe jplates jwere jdried jby jplacing jthem jin jan 

jincubator jat j37 j°C jfor j1h. jUsing jan jagar, jpunch jwells jwere jmade jon jthese jseeded jagar jplates, jand j10 jµg/mL-50 

jµg/mL jof jthe jtest jcompounds jin jDMSO jwere jadded jto jeach jwell jlabeled. jA jcontrol jwas jalso jprepared jfor jplates, 

jin jthe jsame jway, jusing jthe jsolvent jDMSO. jThe jPetri jdishes jwere jprepared jin jtriplicate jand jmaintained jat j37°C 

jfor j3-4 jdays. jAntifungal jactivity jwas jdetermined jby jmeasuring jthe jinhibition jzone. jThe jresults jwere jcompared 

jwith jthose jof jthe jstandard jFluconazole. 
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 j jIn jvitro jantibacterial jstudies 

 j j j j j j j jThe jnewly jsynthesized jpyrazolones jwere jalso jscreened jfor jtheir jantibacterial jactivity jagainst jS. jaureus, jB. 

jsubtilis, jE. jcoli, jand jS. jtyphi jbacterial jstrains jby jthe jdisc jdiffusion jmethod. jThe jdiscs jmeasuring j6.25 jmm jin 

jdiameter jwere jpunched jfrom jthe jWhatman jNo.1 jfilter jpaper. jBatches jof j100 jdiscs jwere jdispensed jinto jeach 

jscrew-capped jbottle jand jsterilized jby jdry jheat jat j140 j°C jfor jan jhour. jThe jtest jcompounds jwere jprepared jat 

jdifferent jconcentrations jusing jdimethyl jsulfoxide j(DMSO). jA j1mL jcontainer jcontaining j100 jtimes jthe jamount 

jof jchemical jin jeach jdisc jwas jadded jto jeach jbottle, jwhich jcontained j100 jdiscs. jThe jdiscs jof jeach jconcentration 

jwere jplaced jin jtriplicate jin ja jnutrient jagar jmedium jseparately jseeded jwith jfresh jbacteria. jThe jincubation jwas 

jcarried jout jat j37°C jfor j24 jh. jSolvent jand jgrowth jcontrols jwere jkept, jand jthe jzones jof jinhibition jand jminimum 

jinhibitory jconcentrations jwere jnoted. jThe jresults jwere jcompared jwith jthose jof jthe jstandard jCiprofloxacin. j 

 

 

 

Fig.s1 j
1H-NMR jspectra jof jETH 
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Fig.s2 jLC-MS jspectra jof jETH 

 

 

 
 

Fig.s3 jFT-IR jspectra jof jETH 
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