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A B S T R A C T 

Heterocyclic iicompounds, iiin iiparticular iioxygen-containing iiheterocyclic iicompounds, 
are iiof iispecial iiinterest iito iimedicinal iichemists iibecause iiof iitheir iiunusual ibiological 
properties. iiIn iithe iipresent iistudy, iithe iihighly iiconjugated iinitrogen iiheterocyclic 
scaffold iicomprised iiof iiflavone iiderivative iiwith iimetal iiacetates iito iiform iimetal 
chelates iiof iithe iitype ii[MIIL(OAc)2], iiflavone iianalogues ii(L); iiM=Co2+, iiZn2+, iiCu2+ iiand 
Ni2+. iiThe iiabove iititle iicompounds iiwere iicharacterized iiusing iicomposition iianalysis of 
CHN iiand iispectroscopic iitechniques. iiBased iion iispectroscopic iiand iianalytical 
measurements iiconfirmed iithat iisquare iiplanar iiarrangements iifor iithe iiCo2+, iiZn2+, Cu2+ 
and iiNi2+ iicomplexes. iiAntimicrobial iiefficacy iiof iiprepared iicomplexes iiwere iiassessed 
against iiA.flavus, iiA.niger, iiB.subtilis, iiE. iicoli, iiC. iialbicans iiand iiS.aureus. iiThe anti-
mycobacterial ii(H37Rv) iiefficacy iiof iiflavone iianalogues iiand iiits iicomplexes iiwere 
screened iiusing iiMABA iiapproach iiand iicompared iiwith iistandard. iiThe 
acetylcholinesterase ii(AChE) iiinhibitory iieffect iiof iithe iiligand iiwas iiexamined iito iifind 
out iithe iitherapeutic iiefficiency iiof iicompound iiin iithe iitreatment iiof 
neurodegenerative iidisorders. iiThe iisynthesized iiligand iiexhibited iiselective iiinhibition 
(AChE ii& iiBuChe) iivalues ii(IC50 ii: ii0.20 ii(flavone iianalogue), ii2.41 ii(Rivastigmine) iiand 
3.01 iiµM ii(Galantamine), iirespectively. iiFurther, iithe iiin iivitro iianti-inflammatory 
efficiency iiof iimetal ichelates iiwere iiperformed iiwith iithe iihelp iiof iiegg iialbumin 
method. iiThe iiα-glucosidase iiinhibition iiactivity iiwas iialso iicarried iiout iifor iithe 
prepared iimetal iicomplexes. 
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Introduction 

The iiemergence iiof iimultidrug iiresistant iipathogens 

exposed iithe iiemerging iineed iifor iinovel iiantimicrobial 

agents with iimulti iitarget iiinteractions. iiThe 

acetylcholine ii(neurotransmitter) iiis iiessential iifor iithe 

treatment iiof iimemory iand learning iiin neurodegenerative 

disease, iiand iithe iilower iilevel iiof patients iiwith 

Alzheimer's iidisease ii(AD).  

 

* Corresponding author: josephniche@gmail.com 

 

Acetylcholinesterase ii(AChE) as a iineurotransmitter 

which iimodulates iithe iiacetylcholine and iiother iiesters of 

choline and iiterminates iiessential brain iifunctions [Cheung 

J, Rudolph MJ, Burshteyn F, 2012]. iiIt iiplays iian imperative 

action iiin the formation of iifibrils iithrough iithe 

aggregation iiof iiamyloids [Sonmez F, Zengin Kurt B, 

Gazioglu I, 2017; Tripathi RKP, M Sasi V, Gupta SK, 2018; 

Soyer Z, Uysal S, Parlar S, 2017; Ali AE, Elasala GS and 

Ibrahim RS, 2019]. iiThe iiprimary therapeutic strategies for 

anti-AD iito iireduce iithe speed of iidenaturation iiof 
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acetylcholine ii(ACh) iiwith iithe iiuse of 

acetylcholinesterase iiinhibitors ii(AChEIs) ii[Giacobini E,, 

2000; Digiacomo M, Chen Z, Wang S, 2015; Kosak U, Brus B, 

Knez D, 2016]. iiAs iiof ii2019, iiaround ii70 iimillion iipeople 

worldwide iiwith iiAD iiand iiwith iian iiexponential iiway iito 

reach ii140 million iiby ii2030 iiand iiso iion iimay iibe 

increasing ii[Ahmad K, Naseem HA, Parveen S, Shah H and 

Ashfaq M, 2019; Venkatachalam TK, Bernhardt PV, Noble CJ, 

Fletcher N and Reutens DC, 2016; Abdel-Rahman LH, Abu-

Dief AM, Ismael M, Mohamed MAA and Hashem NA 2016]. 

Numerous iistudies iihave iidocumented iithat iimetal 

chelators iihave iibeneficial effects in iitreatment iiwith AD. 

Evidence iifrom iithe iiliterature iipointed iiout iithat ii1,10-

phenanthroline iiand ii8-hydroxyquinoline derivatives, iiboth 

of iiwhich iiare iilipophilic iiin iinature, iihave iibeen iishown 

to iicounteract iithe iieffect iiof iiA-toxicity iiby inhibiting its 

accumulation iiin iiinfected iicells iiby iimetal iichelation iiin 

AD iimice. iiResearchers iion iithe iipharmacological studies 

and iithe iidevelopment iiof iiN-heterocyclic iiderivatives 

(1,10-Phenanthroline iiderivatives) iias iichemotherapeutics 

have iideveloped iia iilot iiof iiinterest iiin iiover iithe iipast 

few iidecades iito iiaddress iithese iifactors iiand iihave 

become iia promising iiarea iiof iistudy. iiN-Heterocyclic 

analogues iiare iiundergoing iichelation iiwith iithe iimetal 

ion iiwhich iimake iithe binding iiof iiDNA iiand iigreater 

ability iito iibind iidouble iistrands iito iiDNA iivia iidifferent 

interaction iimodes ii[Sathiyaraj S, Sampath K, Butcher RJ, 

Pallepoguc R and Jayabalakrishnan C, 2013; Nair MS, Arish D 

and Johnson J, 2016; Chu YC, Wang TT, Wang LJ, Luo QY 

and Zhu HL, 2019; Daravath S, Vamsikrishna N, Ganji N, 

Venkateswarlu K and Shivaraj, 2018; Venugopal N, 

Krishnamurthy G, Bhojyanaik HS and Krishna PM, 2019]. 

Generally, iimetal iiions iiplay iicentral iiroles iiin iithe 

structural iiorganization iiof iimicroorganism iiand iiin iithe 

biological functions iiof iivarious iienzymes. iiLiterature 

evidences iihighlighted iithat iimetal iicomplexes iishowed 

significant achievements iiin iitherapeutic iiefficiency. iiThe 

utilization iiof iimetals/metal iiion iiin iidrug iiarchitecture 

has iiexpanded attention iibecause iiof iithe iicisplatin 

[Kareem A, Khan MS, Nami SAA, Bhat SA and Nishat N, 2018; 

Hernández-Ayala LF, Flores-Álamo M, Escalante-Tovar S, 

Galindo-Murillo R and Ruiz-Azuara L, 2018]. iiStructural 

modification iiof iiorganic iiligands iiwith metal iicomplexes 

is iiused iiin iithe iitreatment iiof iimalignant iidiseases iias 

chemotherapeutic iiagents iiincluding iimany forms iiof 

cancers ii[Mandal S, Das M, Das P, Samanta A and Saha NC, 

2019; Iftikhar B, Javed K, Khan MSU, Akhter Z and Mckee V, 

2018]. iiInspired iiby iithese iiliterature iiresults, iithe ligand 

preparation iiwas iiattempted iithrough iithe iicondensation 

of flavone iiderivative iiand iiphenylenediamine. iiWe 

underwent iicomplex iiformation iiwith iithe iiions iiCo2+, 

Zn2+, iiCu2+ iiand Ni2+ iicomplexes ii(Scheme ii1). iiWith iithe 

aid iiof iianalytical iiand iispectroscopic iitechniques iito 

characterize iithe iiligand and iimetal iicomplexes. iiFurther, 

the iiin iivitro iianti-inflammatory iiefficiency iiof iimetal 

complexes iiwas iiperformed using egg iialbumin iimethod. 

The iiα-glucosidase iiinhibition iiactivity iiwas iialso iicarried 

out iifor iithe iiprepared iimetal complexes. 

 

Experimental: iiMaterials iiand IiMethods 

All iichemicals iiwere iiprocured iifrom iisigma iiand 

Himedia. iiTLC iitracked iithe iipath iiof iithe iichemical 

cycle iiwith iithe iiaid iiof iipretreated, iisilica iigel-coated 

plates. iiUsing iicolumn iichromatography iiapproach, iithe 

proper iichoice iimesh iiand iisize ii(60–120 iisize) iiof iiSilica 

gel iiwas iiimplemented iifor iiseparation iiand iipurity 

purpose. iiThe iichemical iicomposition iilike iiCHN iianalysis 

were iirecorded iiwith iithe iiassistance iiof iiCarlo iiErba 

EA1108 iianalyzer. iiThe iiproportions iiof metal iicontent 

were iimeasured iiusing iigravimetric approach; iicopper, 

nickel, iicobalt iiand iizinc iias cuprous thiocyanate, iinickel 

dimethylglyoximate, iicobalt pyridine thiocyanate iiand zinc 

ammonium iiphosphate, respectively. iiThe iiFT iiIR spectra 

was iirecorded iiusing Shimadzu iiFTIR iiAffinity-1 

Spectrophotometer. iiThe electronic iiabsorption iispectra 

were iirecorded iiusing Systronics iiUV-Visible 

spectrophotometer ii(200-1000 iinm region). iiThe iinature 

proton iiand iianionic iicoordination sites iiwere ascertained 

using iiproton iiNMR iispectrum with iithe iihelp iiof iiBRUKER 

400 iiMHz iispectrometer. The iiFAB iimass iiwere iirecorded 

(JEOL iiSX ii102/DA-6000 mass iispectrometer/data iisyste) 

and iipredicted iithe molecular iimass ii& iifragmentation of 

mode iiof iiligand and iimetal iichelates iiusing. iiThe 

systronics iiconductivity bridge iiwas iiutilized iito iimeasure 

the iimolar conductance iiand iimagnetic iimoment iialso 

calculated using iiGuoy’s iielectronic iibalance. iiThe 

electrochemical features iiof iimetal iichelate iiwere 

examined iiusing iiCHI 604D ii(n-Bu4NClO4 iielectrolyte). The 

thermal iianalysis of complexes iiwas iiperformed ii(Perkin 

Elmer iiinstrument) under iinitrogen iiatmosphere. 

 

Synthesis iiof iILigand 

The iinitro iisubstituted iiflavone ii(20 iimM) iiwas taken 

in ii50 iimL iiethanol iiand ii10 iimM iiethanolic o-phenylene 

diammine iiwas iiadded iidrop iiwise iiin iithe iiRB iiflask. 

The iireaction iiadmixture iiwas iiheated iiwith iistirring iifor 

4 iihrs. The iireaction iimovement iiwas iimonitored iiusing 

TLC. iiThe iiobserved iisolid iiprecipitate iiwas iifiltered and 

separated out using iifiltration. iiThe iiproduct iiwas iidried 

using iivacuum iidesiccator. iiFlavone iiderivative(L): 

Formula: iiC36H22N4O6, Molecular iimass ii606. iiYield: ii72%; 

elemental iicomposition: iiCalcd iifor; iiC ii71.28, iiH ii3.66, 

N ii9.24; iiFound: iiC ii71.08, H ii3.52, iiN ii9.15. iiUV ii(nm): 

340, ii250. iiFT-IR ii(cm-1): ii3090-3070 ii(Aromatic–H); ii1658 

(>C=N). ii1H-NMR ii(ppm): ii4.8 ii(-HC=C<, iiflavone scaffold, 

2H, iisinglet), ii6.9-7.8 ii(20H, iimultiplet). iiMass: molecular 

ion ii(found) iim/z ii607. 

 ii 

Synthesis iiof IIComplexes iiwith IILigand 

Equimolar iihot iiethanolic iisolution iiof iiflavone 

derivative iiand iimetal iiacetate(s) ii(0.05 iiM) iiin ii50 iimL 

was iitaken iiin iiround iibottom iiflask. iiThe iiadmixture iiof 

reaction iisolutions iiwas iithoroughly iistirred iiand refluxed 

for ii5 iihrs. Then, iithe iisolid iiprecipitate iiwas iiformed 

and iiseparated iiwith iiaid iiof iirepeated iiwashing 

(Petroleum iiether). iiThe other iicomplexes iiwere prepared 

using iithe iiabove iiprocedure. 
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Cu2+ iichelate: iiFormula: iiC40H28N4O10Cu. iiMolecular 

mass.788. iiYield ii(%): ii65; iielemental iianalysis: iiCalcd 

for: iiC 70.21, iiH ii4.71, iiN ii2.97, iiCu ii6.75; iiFound: iiC 

70.07, iiH ii4.63, iiN ii2.77, iiCu ii6.45. iiUV ii(nm): ii375, 

256 ii& ii490. iiFT-IR ii(KBr iidisc): ii1636 ii(>C=N), ii540 

(M–N), ii482 ii(M–O). iiMolecular iiion ii(mass): iim/z: ii789 

[M+1]. iieff(BM) ii= ii1.90. m ii(ohm-1 iicm2mol-1) ii=12. iiNi2+ 

complex: iiFormula: iiC40H28N4O10Ni. iiMolecular iimass. i784. 

Yield(%): ii60; iielemental analysis: iiCalcd iifor; iiCarbon 

72.58, iiHydrogen ii3.75, iiNitrogen ii2.94, iiNickel ii7.28; 

Found: iiCarbon ii72.44, iiHydrogen 3.60, iiNitrogen ii2.80, 

Nickel ii7.18. iiUV-Vis., ii(nm): ii338, ii250, ii680, ii758 iinm. 

FT-IR ii(cm-1): ii1640 ii(C=N), ii540 ii(M–N), ii488 ii(M–O). 

molecular iiion ii(Mass): iim/z: ii785 ii[M+1]. iieff(BM) ii= ii0. 

m ii(ohm-1 iicm2mol-1) ii= ii15. iiCo2+ iicomplex: Formula: 

C40H28N4O10Co. iiMolecular iimass. ii785. iiYield(%): ii66; 

elemental iianalysis: iiCalcd iifor: iiCarbon ii72.50, Hydrogen 

3.92, iiNitrogen ii2.94, iiCobalt ii7.30. iiFound: iiCarbon 

72.34, iiHydrogen ii3.74, iiNitrogen ii2.82, iiCobalt ii7.20. 

UV-Vis., (nm): ii342, ii240, ii560, ii780. iiFT-IR ii ii(cm-1): 

1620 ii(C=N), ii538 ii(M–N), ii475 ii(M–O). iiMolecular iiion 

(mass): iim/z: 785 [M+1]. iieff(BM) ii= ii2.68. iim ii(ohm-1 

cm2mol-1) ii= ii10. iiZn2+ iicomplex: iiFormula: C40H28N4O10Zn. 

Molecular iimass. ii790. Yield(%): ii70; iielemental iianalysis: 

Calcd: iiCarbon ii74.28, iiHydrogen ii3.81, iiNitrogen ii2.90, 

Zinc ii7.50; iiFound: iiCarbon 70.00, iiHydrogen ii4.54, 

Nitrogen ii2.86, iiZinc ii7.42. iiUV-Vis., ii(nm): ii256, ii380 

nm. iiFT-IR ii(cm-1): ii1636 ii(C=N), ii558 (M–N), ii486  (M–

O). ii1H-NMR ii(ppm): ii4.7 ii(-HC=C<), ii2H, iis), ii6.9-7.8 

(20H, iim), ii1.20 ii(6H, iis, ii-CH3). iiMolecular iiion (mass): 

m/z:ii791 [M+1].iieff(BM) ii= ii0.iim i(ohm-1 iicm2mol-1) = 20. 

 

SOD iiActivity 

SOD iiactivity iiof iiprepared iimetal iicomplexes iiwas 

measured iiusing iiNBT iiassay iimethod iiand iiexpressed IC50 

[Jayamani A, Bellam R, Gopu G, Ojwach SO and 

Sengottuvelan N, 2018]. 

 

Antituberculosis iiActivity 

Antituberculosis iiactivity iiof iititle iicomplexes iiwere 

recorded iiwith iithe iiaid iiof iiMicroplate iiAlamar iiBlue 

Assay (MABA) ii[Jayamani A, Bellam R, Gopu G, Ojwach SO 

and Sengottuvelan N, 2018]. 

 

Antimicrobial iiActivities 

The iiefficiency iiof iititle iichelates iiin iivitro 

antimicrobials iiwere iiscreened iiagainst iimicrobial species 

[Jayamani A, Bellam R, Gopu G, Ojwach SO and 

Sengottuvelan N, 2018]. iiThe iiselected iimicroorganisms 

were iiprogressed iiat iioptimum temperature iiin suspended 

liquid iibroth iifor ii24 iihrs. iiThe iibacterial iiprogression 

was iitested iiafter ii18 iihrs iiby measuring iithe iiturbidity. 

The iiMIC iiwas iicalculated iiand iisummarized iiin iithe 

table ii1. 

 
 
 

α -Glucosidase iIInhibitory iiAssay 

The iiα-glucosidase iiinhibitory iiefficiency iiwas 

performed iiusing iimodified iimethodology iiof iiPistia 

Brueggeman iiand Hollingsworth ii[Benhassine A, Boulebd H, 

Anak B, Ali MK and Belfaitah A, 2019]. iiHere, iithe  

prepared metal iicomplexes were prepared iiat iivarious 

concentrations ii(20 iito ii400μg/mL), ii100μL iiphosphate 

buffer iiand ii10 iiμL iienzyme iiwere iimixed thoroughly  and 

incubated iiat iiRT iifor ii20min. iiThe iiα-glucosidase 

inhibitory iiresponse iiwas iistarted iiafter iithe incubation 

time iiwith iia iislow iiaddition iiof ii10 iiμL iipNPG 

(substrate) iiand iiincubated iiagain iifor ii30 iimin. ii50μL 

Na2CO3 (0.02 iiM) iiwas iiadded iidrop-wise iito iiterminate 

the iireaction iiand iinoticed iiat ii405 iinm. iiThe iiIC50 

values iiof prepared complexes iiwere iicalculated iiand 

tabulated. 

 

Anti-inflammatory IiStudies ii(Egg iiAlbumin 
Denaturation iiTechnique) 

The iiprepared iiflavone iianalogues iiand iiits iimetal 

complexes iicompared iiwith iidiclofenac iiat iivarious 

amounts iiof 10μM, ii50μM, ii100μM, ii250μM iiand ii500μM 

mixed iiin iidouble iidistilled iiwater iiand iiphosphate 

buffer. iiThe iireaction admixture ii2 iimL iiand ii1% iiegg 

albumin iisolution iiof ii1 iimL iiin iibuffer iiwas iikept iiat  

37 ii°C iifor ii20 iimin iiat incubator. iiThe iidenaturation iiof 

egg iialbumin iiwas iiconvinced iiin iithe iiadmixture iiat 

65°C iiin iiwater iibath iifor ii15 min. iiThe iiprepared 

chelates iiwere iiassessed iifor iianti-inflammatory  

efficiency iiwith iithe iihelp iiof iidenaturation iiof iegg 

albumin iiprotocol. iiIn iithis iiassay, iithe iidenaturation 

induces iithe iichange iiof iiabsorbance iiat ii660 iinm iiwere 

noticed with iithe iihelp iiof iiUV-Vis iidouble iibeam 

spectrophotometer. iiThe iidiclofenac iiwas iiutilized iias 

standard. iiThe observed outcomes iiwere iicompared iiwith 

standard iidrug ii/ iiliterature iiresources iiat iidifferent 

concentrations ii(10, ii50, ii100, 250, ii500μM/mL). iiThe 

inhibition iipercentage ii(IC50) iiwas iiarrived iiusing iithe 

formula iias iifollows: 

% iidenaturation iiof iiegg iialbumin iiinhibition ii= ii[(At-
Ac)/At] ii×100 
where iiAt iiand iiAc iiare iiabsorbance iiof iitest iiand  
control iirespectively. 
 

AChE/BChE iiInhibition iiStudies 

Ellman's iispectrophotometric iitechnique iihas 

determined iithe iiinhibitory iipotency iiof iithe iinovel 

flavone iiderivative iion iiBChE ii/ iiAChE iiactivities. iiAs 

substrates iifor iiboth iicholinergic iienzymes ii(AChE ii/ 

BChE), iibutrylcholine iiiodide ii(BChI) ii/ 

acetylthiocholineiodide ii(AChI) iiis iiused. iiIn iishort, iithe 

solution iimixture iiof ii50 iiμL iiof iiTris ii/ iiHCl iibuffer  

and iivarying iiconcentrations iiof iisamples ii(25-100 iiμL), 

50 iiμL iiof iiBChE ii/ iiAChE iisolutions ii(5.32 iias iiwell iias 

10−3EU iisolutions). iiThen, iithe iireaction iimixture iiwas 

incubated iiat ii30 ii° iiC iifor ii10 iimin. iiFurther, ii50 iiμL 

of iiDTNB ii(0.5 iimM iiand ii25 iimL) iiwas iiadded iito iithe 

incubated iimix iiand iianalyzed iiat iia iiwavelength iiof i412 

nm iiusing iispectrophotometric iianalysis. 
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Results iiand IiDiscussion 

Chemistry 

Material iielucidation iiis iithe iisignificant iianalysis iito 

arrive iithe iistructural iiand iiphysico iichemical iifeatures 

of synthesized iicompounds/ iimetal iicomplexes. iiThe 

present iistudy iiwas iioriginated iibased iion iithe outcomes 

of chemically modified iiflavone iiderivatives iias iiexcellent 

structural iicore iifor iiboth iioptical iiand iipharmacological 

utilities. iiIn iithe present iistudy iiwas iienvisioned iion iithe 

suitable iistructural iimodifications iiand iibiochemical 

investigation iimake iithe title iicompounds iias iiemergent 

materials iifor iicatalytic iiand iimedicinal iiapplications. 

The iicharacterization iiwas achieved using iidifferent 

analytical iiand iispectral iitechniques iiwhich iiincludes 

solubility iiand iistability iiof iimaterials ii(inferred from 

thermal iibehaviour). iiThe iisynthesis iiof iidesired iiflavone 

analogues iiwas iiperformed iifrom iiflavone iimolecule. iiIn 

the iifirst iistep, iithe iireaction iiof iisubstituted iiaromatic 

aldehyde iiwith iiacetophenone iileads iito iithe iiformation 

of flavone iiand iifollowed iiby iithe iireaction iiof ii4-

methoxy-o-phenylenediammine iito iiarrive iiflavone 

derivative. Furthermore, the iidesired iimetal iicomplexes 

were iiformed iiby iithe iireaction iiof iiflavone iianalogues 

and iirespective iimetal acetates. The iiproduct iiformation 

was iiconfirmed iiby iithe iiobservation iiof iisingle iispot 

noticed iiin iithe iiTLC. iiThe iiprepared compounds iiand 

complexes iiwere iistable iiat iiroom iitemperature ii(as 

evidenced iifrom iiTG iimeasurements). iiThe iimetal 

chelates iiare iicoloured, iicrystalline iiand iiexhibited 

different iicolours ii(based iion iithe iistructural 

conjugation). iiThey showed iisolubility iiin iithe iiorganic 

solvents iiDMSO. iiNumerous iiattempts iiwere iitaken iito 

prepare iicrystals iifor iithe title complexes iiand iiachieve 

structural iifeatures. iiThe iimolar iiconductivities ii(10-20 

mho iimol-1cm2) iiof ii10-3 iimol iiL-1 iiin DMSO iisolution iiof 

metal iicomplexes iiwith iiflavone iiderivative iiindicate 

their iinon-electrolytic iibehaviour ii[Abdel-Rahman LH, Abu-

Dief AM, Ismael M, Mohamed MAA and Hashem NA, 2016]. iiIt 

was iiconfirmed iithat iithe iianion iiparticipates iiin 

coordination iiwith iimetal iiion ii(confirmed iiby iiFT iiIR ii& 

TGA). ii 

 

 

 
Where 
M ii= iiCu(II), iiCo(II), iiNi(II) ii& iiZn(II) 
Scheme ii1 Schematic iirepresentation iiof iisynthesis iiof title iicomplexes 
Fig. 1. 
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IR iIStudy 

The iivibrational iifrequencies iiof iiflavone iianalogue 

and iimetal iicomplexes iiwere iinoticed iiusing iiFT iiIR 

technique. The iipictorial iirepresentation iiof iiligand 

vibrational iifrequencies ii(Fig.1), iithe iiimine ii(>C=N) 

stretching iivibration iiat 1640 iicm-1 iiverified iiby iithe 

ligand iiformation ii(condensation iiof iiflavone iiderivative 

with ii4-methoxy-o-phenylene diamine). iiThere iiis iia iishift 

in iithe iiabove iivibrational iifrequency ii(20-36 iicm-1) 

indicates iithe iicoordination iiof iiimine scaffold ii's  

nitrogen iidonor iiatom iitransfers iilone iipairs iiof  

electrons iito iimetal iiions iiwith iicoordinate iibonds 

(Fig.2). Furthermore, iithe iinew iivibrational iifrequencies 

was iinoticed iiat ii430-458 iicm−1 iiand ii492-530 iicm−1 

region iicorresponds to ii(M-O) iiand ii(M-N), iirespectively 

[Jayamani A, Bellam R, Gopu G, Ojwach SO and 

Sengottuvelan N, 2018]. iiIn iiaddition, the iinature 

coordination iiof iiacetate iiion iito iimetal iiwas iiconfirmed 

based iion iithe iifrequencies, ii1550-1560 iicm-1 iiand 1310-

1368 iicm-1 iiindicates iithe iimonodenate iichelation iiof 

acetateion.  

((( 

 

 
 

 
Fig.2. iiIR iispectrum iiof iiligand ii(a) iiand iicopper iicomplex ii(b) 
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NMR iiMeasurements 

The iiH-NMR iispectrum iiof iiflavone iiderivative iiwas 

measured iiin iiCDCl3 iiand iiTMS iias iistandard. iiThe iiligand 

spectrum ii(fig. ii3), iithe iiappeared iipeak iiat ii6.9-7.8 

ppm iiwhich iicorresponds iito iiaromatic iiC-H iiprotons. 

Further, there is iia iipeak iiwas iiseen iiat ii4.8 iippm  which 

corresponds iito iiCH=C< iiproton iiin iithe iiflavone iimoiety 

and iimoved iito downfield iiregion iiin iithe iicase iiof iizinc 

chelate iispectrum ii(fig. ii4). iiThis iiobservation 

authenticated iithat ii>C=N coordinate iiwith iiZn2+ iiion. 

Further, iithe iinew iipeak iiwas iiseen iiin iithe iizinc 

complex iiat ii1.20 iippm iiwhich corresponds iito ii–CH3 

protons ii(acetate iiion). iiTherefore, iithese iiobserved 

peaks iiand iiassignments iiwere iirecognized with iithe 

structural iiarrangements iiof iiflavone iianalogue iiand iiits 

zinc iichelate iias iioutlined ii(Scheme ii1). iiThe ii13C-NMR 

spectrum iiof iiflavone iiderivative iishowed iithe iipeaks 

were iiagreement iiwith iithe iidifferent iinature iiof  carbon 

atoms iias iicompared iiwith iirelated iicompounds iiin iithe 

literature iisources ii(fig. ii5). ii 

 

 
Fig. 3. ii1H-NMR iispectrum iiof iiligand 

 

 
Fig..4. ii1H-NMR iispectrum iiof iizinc iicomplex 

 

 
Fig..5. ii13C-NMR iispectrum iiof iiligand 

 

FAB iiMass iiSpectral iiStudies 

Molecular iimass ii(m/z) iivalues iigave iisome 

confirmation iiof iistructural iiformulae iiof iiflavone 

analogue iiand iimetal chelates. iiThe iiligand iimass 

spectrum iiconforms iiwith iithe iisuggested iiformula 

(molecular iiion iim/z ii607, iiFig.6). iiThe molecular iimass 

peak iiin iithe iicopper iicomplex iiwas iiperceived iiat iim/z 

789 ii(Fig.7) iiwhich iiauthenticates iithat iimetal complex   

is iimonomeric iiin iinature. iiAdditionally, iithe iimass 

spectra iishow iivarious iipeaks iireflecting iisuccessive 

degradation iiof iithe iicomplexes iiwith iian iiintensity gives 

an iiindication iiof iifragment iistability. iiTherefore, iiit  

was developed iithat iithe iimolecular iimass iiand 

conductivity iivalues iiof iimetal iicomplex iistoichiometry  

as ii[ML(OAc)2]. 

 ii 

 
Fig. i6. iiFAB iiMass iispectrum iiof iiligand 
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Fig..i7. iiFAB iiMass iispectrum iiof iicopper iicomplex 

 

Stability iiof iithe iIComplex 

The iisolubility iiand iistability iiof iimetal iicomplexes 

were iimeasured iiin iiDMSO iisolvent. iiIt iiwas iiutilized iiin 

the biological iiscreening iiand iiother iimeasurements. iiTo 

find iiout iithe iistability iiof iicomplex iiupon iidissolution  

in iiDMSO solvent, iiits iirate iiof iidecomposition iiwas 

monitored iiusing iiabsorption iispectrum. iiIn iithe iicase iiof 

cu2+ iicomplex, iino noticeable iichanges iiin iithe iiUV–Vis 

spectrum iiwith iian iiinterval iiof ii1 iihr ii(data iinot 

shown). iiThe iimolar iiconductivity measurement iiwas ialso 

recorded iifor iithe iiabove iicomplex iiwith iidifferent iitime 

interval. iiThere iiare iino iisignificant changes iiin iithe 

conductance iivalues ii(20 iiΩ-1cm2mol-1) iiof iicomplex 

demonstrated iithe iinon-electrolytic iibehaviour iiof 

complex iiand iimaintain iiits iistructure iiin iisolution during 

the iidifferent iitime iiinterval. iiTherefore, iibased iion 

these experimental iiobservations iistated iithat iithe 

complexes iiare iistable iiand iimay iibe iiutilized iiin iithe 

biological iistudies. 

 

Thermo IIGravimetric iiAnalysis 

The iithermogravimetric iiprofile iiof iimetal  complexes 

were iirecorded iifrom ii0 iito ii1000C iiunder iinitrogen atm 

and heating iirate ii10C/min. iiIn iithe iicase iiof iicopper 

complex, iino iidecomposition iiwas iiseen iiupto ii200oC 

exposed iithat no water iimolecules iiin iithe iicomplex 

stoichiometry. iiDuring iithe iitemperature iirange ii250-

280oC, iithere iiis iia iislight deviation iifrom iithe iistraight 

line iiindicates iithe iidecomposition iiof iiacetate iiion iiand 

followed iiby iiligand iistructural core iipartially. iiFurther, 

the iiligand iidecomposition iiwas iiobserved iiin iithe iiin  

the iitemp iirange ii300-440oC. iiFinally, the solid iiresidue 

(CuO) iiwas iiseen iiin iithe iispectrum iialong iiwith iismall 

amount iiof iiash. iiSimilar iithermogravimetric features iwas 

also iiobserved iifor iithe iiother iimetal iicomplexes. 

Thermal iistability iiis iia iinoteworthy iifeature iiin 

optoelectronic iiapplications ii(material iiwithout iiany 

decomposition iiat iihigh iitemperature iiis iiessential iifor 

OLEDs). Thermogravimetric iianalysis iiwas iiadopted iito 

predict iitemperature iiwithstand iicapacity iiof iiprepared 

complexes. Materials iiwith iihigh iiTi iivalues iiare  essential 

factor iithat iidecides iisuitability iifor iidevice iifabrications 

with iiimproved performance. iiTherefore, iithe iiabove 

observation iiconcluded iithat iithe iidifferent  

decomposition iisteps iiwas iiin accordance iiwith iirespect 

to iitemperature iiand iiexcellent iiarrangement iiwith iithe 

structural iiformulae iiof iithe iimetal chelates iias  

indicated iiin iithe iischeme ii1. 

 

 
Fig..8. iTGA iiprofile iiof iicopper iicomplex 

 

Electronic iiAbsorption iiSpectra 

Ligand iielectronic iiabsorption iispectrum iishowed itwo 

peaks iiat ii250 ii& ii340 iinm iiwhich iiare iirecognized iias 

transitions iito iiπ-π ii* iiand iin- iiπ ii*. iiThese iitransitions 

have iibeen iimoved iito iilower iiwavelength iiin iithe 

spectra iiof metal iicomplexes, iiand iisome iiimportant 

shifts iiare iicorrelated iiwith iidonor iiatoms iiinvolved iiin 

the iibonding iibetween metal iiand iiligand. iiThe  

electronic iiabsorption iispectrum iiof iiCo(II) iicomplex 

exhibited iitwo iibands iiin iithe iiregion ii560 and ii780 iinm 

corresponds iito ii4T1g→4T2g(F), ii4T1g→4A2g(F) iitransitions. 

Its iimagnetic iimoment iivalue iiof ii2.68 iiB.M suggested  

for iisquare iiplanar iigeometry iiof iiCo(II) iicomplex 

[Manimohan M, Pugalmani S and Sithique MA, 2019]. iiThe 

electronic iispectra iiof iicopper(II) iicomplex iiwas exhibited 

a iibroad iiband iiat ii490 iinm iiwhich iimay iibe iiassigned 

to the transition ii2B1g→2A1g. iiBased iion iithe iiabsorption 

bands, iian iisquare iiplanar iigeometry iiwas iiassigned iifor 

Cu(II)complex [Bougherra H, Berradj O, Adkhis A and 

Amrouche T, 2018]. iiThe iimagnetic iivalue iiof ii1.92 iiB.M. 

which iifurther iisupports the square planar iigeometry iiof 

Cu(II) iicomplex. iiThe iiUV-Vis., iispectra iiof iiNi(II) 

complex iishowed iicharge iitransfer transition iiin iithe 

absorption iiregion ii758 ii& ii680 iinm. iiThe iiobserved 

transition iishows ii3A2g(F)→3T2g ii(F) iiand 3A2g(F)→3T1g(F), 

were iidependable iiwith iiwell-defined iisquare iiplanar 

configuration iiaround iiligand iistructural iicore. ii The 

nickel iicomplex iialso iiexhibited iia iidistorted iisquare 

planar iigeometry iisuggested iimagnetic iivalue iiof ii0 iiBM. 

The synthesized iizinc(ll) iicomplexes iiare iidiamagnetic 

compared iiwith iitotally iifilled iid iiorbitals ii(electronic 

configuration iid10). 
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Fig. 9. iiUV iiVisible iispectrum iiof iiligand 

 

 
Fig.…10. iiUV iiVisible iispectrum iiof iicopper iicomplex 

 

ESR iispectrum 

The iiEPR iiof iiCu(II) iicomplex iiwas iimeasured iiat iRT 

and iiLNT. iiThe iispectral iifeatures iiwere iiarrived iiat LNT 

(showed iisplitting iiof iilines, iigIIii= 2.2250, iig⊥ ii= ii2.0632, 

AII=140 iiG) iiwhich iiis iiconfirmed iithe iipresence iiof iithe 

unpaired iielectron iiof iid9 iielectronic iiconfiguration 

localized iiin iidx
2
–y

2 iiorbital iifor iicopper(II) iiion iiin square 

planar geometry ii[Manjuraj T, Krishnamurthy G, Bodke YD, 

Naik HSB and Kumar HAS, 2018]. iiIn iithe iipresent iicase, 

the iig|| iivalues were iiobtained iifor iicopper iicomplex 

2.260 iiwhich iiindicated iithat iithe iicovalent iicharacter of 

the iiligand-metal iibond. In iiaddition, ii151 ii(gII ii/ iiAII) 

was iifound iito iibe iithe iif iivalue iifor iithe iiprepared 

Copper iicomplex. iiThe iivalue iifor Cu,Zn iiSOD iiof iithe 

geometric iidistortion iifactor ii'f' iiis ii160 iicm, iisuggesting 

a iidistortion iifrom iinormal iigeometry, iiand is iiimportant 

for iicatalytic iiand iipharmacological iiactivities. Therefore, 

the iiprepared iicopper iicomplex iiexhibited appreciable 

distortion iifrom iiregular iigeometry iishape iiand improved 

SOD iiand iicatalytic iiactivities iias iicompared iiwith known 

standard iiand iireported iicompounds ii(similar iimolecular 

architecture). iiThe iiα2 iifor iithe iicopper iicomplex iiwas 

also iicalculated. iiIn iithe iipresent iicase, iithe iivalue iiof 

α2 ii(0.75) iisuggesting iithat iithe iicomplex iipossessed 

mixing iiof ionic iiand iicovalent iicharacter. 

 
Fig.11. ESR iispectrum iiof iicopper iicomplex iiat ii77 iiK 

 

Powder iiX-ray iiDiffraction 

P-XRD iianalysis iiof iiprepared iititle iicomplexes iiwas 

performed iito iiarrive iimore iistructural iiand iiparticle 

nature iiof synthesized iicompounds/ iicomplexes. iiPXRD 

was iirecorded iiat iiambient iitemp iiin iithe iirange ii2 ii= 

10 ii- ii80 iiand iiits diffraction iipatterns iisummarized. In 

the iicase iiof iiflavone iiderivative, iithere iiare iithree 

sharp iipeaks iiwas iiobserved with iia ii2 iivalues, ii15.30, 

20.40 iiand ii38.50 iicorresponding iito iiinterplanar 

spacing ii(relative iiintensity) ii5.40 (52.75%), ii4.20 (75.05%) 

and ii2.68 ii(46.10%), iirespectively. iiIn iithe iicase iiof 

copper iicomplex, iione iipeak iiwas vanished as iicompared 

to iiligand iiand iiarrival iiof iinew iipeaks iisignifying iithe 

formation iiof iimetal iicomplexes iiwith iicrystalline nature. 

Furthermore, iithe iipowder iidiffraction iipattern iiof Cu(II), 

Zn(II) iiand iiNi(II) iichelates iirevealed iipeaks specifying 

crystalline iifeatures iiwhereas iiCo2+ iicomplex iishowed iiits 

amorphous iinature. ii 

 

Antimicrobial iiActivity 

The iiprepared iiflavone iianalogue iiand iiits iimetal 

complexes iiwere iiscreened iifor iitheir iiinhibitory 

efficiency iion the growth iiof iidifferent iibacterial 

(Aspergillus iiflavus, iiEscheria iicoli, iiCandida iialbicans, 

Staphylococcus iiaureus, Aspergillus iiniger iiand iiBacillus 

subtilis. iiThe iiexperimental iiobservations iiwere 

summarized iiin iitable ii1 iiand demonstrated iithat iithe 

metal iichelates iiare iimore iipowerful iiin iipreventing iithe 

growth iiof iimicrobial iispecies iias compared iito iiflavone 

derivative iiunder iisimilar iiexperimental iiconditions. iiThe 

observed iitrends iiare iimay iibe iidue iito chelation. iiIn 

addition, iichelation iireduces iithe iimetal iiion ii's iipolarity 

mainly iidue iito iisharing iiof iiits iipositive iicharge with the 

donor iiatoms iiwithin iithe iiwhole iiring iisystem. iiThe 

experimental iiresults iiindicated iibetter iiactivity iiof iithe 

prepared iicompounds iitowards iifungi iithan iibacterial 

species iidue iito iithe iidifference iiin iithe iicomposition of 

the iicell membrane. 
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Table ii1. MIC iivalues iiof iiligand iiand iiits iimetal 

complexes iiagainst iidifferent iimicrobial iispecies ii(µg/mL) 

Compoun
d/ 
standard 

 
E. 
iico
li 

 
S. 
iiaure
us 

 
B. 
iisubtil
is 

 
C.albica
ns 

 
A.nig
er 

 
A.flav
us 

Ligand, 
iiL 

88 90 84 80 98 94 

[CuL(OAc)

2] 
36 30 24 26 20 28 

[NiL(OAc)

2] 
48 40 36 32 38 42 

[CoL(OAc)

2] 
46 42 40 34 38 44 

[ZnL(OAc)

2] 
40 34 30 32 28 32 

Sreptomy
cin 

8 12 6 14 10 15 

 
In iithe iimechanistic iiaspects, iithe iimetal iichelates 

diffuse iiinto iithe iispecific iitarget iisite ii(through iithe 

lipid iilayer of iicell iimembrane) iiand iidestroy iithem iiby 

combining iisome iicell iienzyme iigroups iiwith iiimine 

functionality ii(>C=N-). The iicomplexes iiof iiCo2+, iiNi2+, 

Cu2+ iiand iiZn2+ iidemonstrated iisuperior iiantimicrobial 

efficiency iiagainst iihumans. iiThe variation iiin iithe 

efficacy iiof iimetal iicomplexes iiwith iidifferent iimicrobial 

species iidepends iion iivariations iiin iimicrobial cell 

ribosome ii[Ikeda NEA, Novak EM, Maria DA, Velosa AS and 

Pereira RMS, 2015]. iiThe iicomplexes iitoxicity iimechanism 

can be iiattributed iito iiincreasing iithe iilipophilic 

existence iiof iichelates. iiThe iimode iiof iiresponse iiof 

metal iichelates iiwith specific iisite iiinvolves iithrough iithe 

disruption iiprogressive iiof iicell iiwall, iicytoplasmic 

membrane, iidevelopment iiof ATP, respiration iiand 

oxidative iiphosphorylation iitowards iithe iiapoptosis iiof 

organism. ii 

 

Anti-tubercular iiActivity 

Anti-tubercular iiefficiency iiof iimetal iicomplexes was 

performed iiagainst iiM. iituberculosis iiby iiMABA iimethod 

and the iiresults iiare iipresented iiin iiTable ii2. iiThe 

experimental iioutcomes iihighlighted iithat iithe iimetal 

complexes iishowed higher iianti-tuberculosis iiefficiency 

against iiH37RV iistrain iias iicompared iito iithe iiflavone 

analogue iiand iistandard ii(INH). It iiis iiobserved iithat iiall 

the iimetal(II) iichelates iidemonstrated iipotential 

inhibitory iiefficiency iias iicompared iito ligand. Among ithe 

metal iichelates, iithe iiCu2+ iichelate iishowed iihigher 

activity iiwith iiMIC iivalue iiof ii5.42 iimg/mL iidue iito the 

incorporation iiof iicopper iiion iiinto iithe iiheterocyclic 

systems iimay iibe iiresponsible iifor iireduced iiside iieffects 

and lower iitoxicity. 

 ii 
Table ii2. iiAnti-mycobacterial iiactivity iiresults iiof iiligand 

and iiits iimetal iicomplexes 

Sl.No Name iiof iicompounds ii/complexes/ 
iistandard 

MIC 
(mg/mL) 

1 H2L 54 

2 [CuL(OAc)2] 5.42 

3 [NiL(OAc)2] 16.0 

4 [CoL(OAc)2] 18.0 

5 [ZnL(OAc)2] 10.8 

6 Isonizaid 3.2 

Lipophilicity iITest ii 

Lipophilicity iiis iione iiof iithe iimost iisignificant 

parameters iiin iimedicinal iichemistry, iiand iione iiof iithe 

most insightful ii& iiactive iiphysicochemical iiproperties. In 

the iidrug iidesign iiof iichemical iimolecule iidepends iion 

lipophilicity determinations ii[Syed Ali Fathima S, 

Paulpandiyan R and Nagarajan ER, 2019]. iiThe iipartition 

coefficient ii(log iiP) iiindicated the iilipophilic iinature iiof 

metal iicomplexes. iiThe iiabsorption iimaximum iiof iithe 

metal iicomplexes iiwas iidetermined using iiUV-Visible 

double iibeam iispectrophotometer. iiThe iiλmax iifor iin-

octanol iiis ii263 iinm. iiAll iithe iiobservation iishowed that 

the iicomplexes iihave iienhanced iibioavailability iithan iiits 

corresponding iiligands. iiThis iiliphophilicity iitends iito 

increases iithe iiefficiency iiacross iithe iilipoidal iibacterial 

membrane iidue iito iiits iihighly iiconjugated iisystem iiof 

synthesized iimetal iicomplexes. ii ii 

 

SOD-mimetic iIActivity iiof iiMetal(II) 
Complexes 

In iithe iipresent iiinvestigations iithat iiall iithe iimetal 

complexes iihad iiexcellent iiSOD-mimetic iiactivity, iiwith 

IC50 values iiranging iifrom ii0.80 iito ii1.10 iiμM ii(the 

smaller iithe iivalue, iithe iigreater iithe iiSOD-mimetic 

activity). iiOwing iito its iipresence iiof iiflavone iistructural 

core, iielectro with drawing iinitro iisubstituent iiand iimetal 

ion iimakes iicomplexes showed iigreater iiSOD iiactivity. 

The iihigher iibiological iiactivities iiof iicopper iicomplexes 

may iibe iiattributed iito iithe flexible iiligands, iiwhich iiare 

able iito iiaccommodate iithe iigeometrical iichange iifrom 

CuII iito iiCuI, iiIt iihas iibeen suggested iithat iielectron 

transfers iioccur iithrough iidirect iibinding iibetween 

copper(II) iiand iisuperoxide iianion iiradicals; The iicopper 

complexes iitherefore iidisplayed iigreater iiSOD iiactivity 

than iiother iimetal iicomplexes. iiThis iiobservation has 

been iiconfirmed iiby iigeometry iidistortion ii(the ii"f" 

factor iivalue). iiThe iisynthesized iicopper iicomplexes have 

a greater geometry iidistortion. ii 

 

Antioxidant 

The iimetal iichelates iiof iiflavone iiligand iiwere 

performed iifor iitheir iiscreening iiof iiantioxidant iipotency 

with iithe help iiof iiDPPH iiradical iiscavenging iiassay 

method. iiThe iiexperimental iioutcomes iiwere iiindicated 

that iimetal complexes have iishown iithe iiantioxidant 

efficacy. iiAmong iithe iimetal iichelates, iithe iicopper 

chelate iiis iiefficient iichelate compared iiwith iistandard, 

ascorbic iiacid. iiGenerally iispeaking, iithe iiHydroxyl 

radicals iiare iiextremely iireactive iispecies and iiproficient 

of iiabstracting iihydrogen iiatoms iifrom iimembrane lipids. 

The iiantioxidant iiactivity iiof iiflavone iiscaffold, metal 

chelates iiand iithe iistandard iiascorbic iiacid iiwere 

assessed iiand iisummarized iiIC50 iivalues. iiThe iiIC50 iivalue 

of flavone iiderivative iiis ii80 iiµg/mL, iiits iimetal chelates, 

Co2+, iiNi2+, iiCu2+ iiand iiZn2+ iicomplexes) ii32, ii46, ii64 and 

70 µg/ iimL iiand iithe iistandard iiascorbic iiacid ii(IC50 

value iiis ii22 iiµg/mL). ii 
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Anti-inflammatory iiEfficiency 

The iipurchase iiand iiutility iiof iianimals iifor 

pharmacological iiresearch iiwork iiis iimore iicomplicated 

process iidue iito some iiethical iiissues. iiKeep iithese 

aspects iiin iimind, iiin iithe iipresent iiwork iiwas 

concentrated iion iiprotein denaturation methodology iiwith 

the iihelp iiof iiegg iialbumin iiapproach iito iiinfer iiout the 

efficacy iiof iimetal iichelates. iiThe chemical molecules 

that iimay iiinhibit iiprotein iidenaturation iiand iithereby 

improving iithe iianti-inflammatory iiprocess. iiThe iiin vitro 

anti-inflammatory iiefficacy iiof iimetal iicomplexes iiwas 

assessed iiagainst iiprotein iidenaturation iiof iialbumin. 

Among the iiprepared iimetal iicomplexes, iicopper chelates 

(IC50 ii40 iiµg/mL) iidisplayed iihigher iiinhibitory iefficiency 

(IC50 ii78-90 µg/mL) iidue iito iithe iipresence iiof iiredox 

and iistructural iicore iias iicompared iito iiDiclofenac ii(IC50 

50 iiµg/mL). ii iiThe modulation iiwas iiseen iiin iithe 

absorbance iiof iimetal iicomplexes iiowing iito iiits 

inhibition iiof iiprotein iidenaturation iiby metal complexes. 

The iicopper iicomplex iiis iiactive iiat iilower concentration 

as iicompared iito iistandard. iiHence, iithe findings iiof this 

preliminary iianalysis iican iibe iiinferred iithat iicoffee 

possessed iian iianti-inflammatory iieffect iimarked iiin vitro 

against iiprotein iidenaturation. iiFurther iiconclusive 

studies iiare iirequired iito iiestablish iithe iimechanisms and 

constituents iibehind iiits iianti-inflammatory iibehavior. 

 

α-Glucosidase iiInhibition IIStudy 

α-Glycosidase iiinhibitors iiminimize iiglucosidase 

activity iiin iithe iiintestine, iislow iicarbohydrate absorption 

in intestine, iiand iidecrease iiblood iiglucose iilevels. Mainly 

sugar iimimetic iicompounds iiare iithe iiα-glucosidase 

inhibitors [Syed Ali Fathima S, Paulpandiyan R and Nagarajan 

ER, 2019; Medina JJM, Naso LG, Pérez AL, Rizzi A and 

Williams PAM, 2019]. Long-term iiutility, iihowever, iioften 

yields iisome iiunwanted iiresponses iicausing iiexcessive 

concealed iihazards. Therefore, the iiabove iiinhibitor iimust 

be iiidentified iibased iion iithe iiavailability iiand iiutility 

with iiunwanted iiresponses iiwith biological iisystems. iiIn 

this iiregard, iithe iiinhibitors iiof iiα-glucosidase iiare iia 

beneficial iitherapeutic iiapproach iifor sinking iithe iirisk 

and iiother iiassociated iidiseases. iiIn iithe iipresent iistudy 

was iiaddressed iion iievaluation iiof iimetal chelates iiand 

ligand iiinhibition iiefficiency iiof iiα-glucosidase. iiThe iiα-

Glucosidase iiinhibition iifor iicopper iichelate ii(0.08 μM) 

(Table ii3) iidisplayed iigreater iiinhibitory iiefficacy iithan 

other iimetal iichelates iiand ii1-deoxynojirimycin 

(standard), -glucosidase iiinhibitor, iimost iicommonly 

found iiin iimulberry iileaves). iiThe iiincreased iicomplex 

activity iimay iibe iidue to iithe iielectronegative iinitro 

substituents iipresent iiin iithe iiligand iibase iiof iithe 

flavone iiderivative. iiThe iiefficacy flavone iiderivative may 

by iimodulated iiby iithe iicoordination iiwith iisoft iiLewis 

acid iiwhich iimakes iiappropriate variations iiin iithe 

structural iior iielectronic iiproperties iiand iiimparts iiα-

glucosidase iiinhibition. iiThe iinature iiand iiposition of iithe 

substituents iiwithin iithe iiCu(II) iicomplex iimodifies iithe 

inhibition iiof iiα-glucosidase. iiIn iithis iistudy, iithe 

complexes iicontaining iinitro iisubstituent iimay iiimprove 

α-glucosidase iiinhibition. iiTherefore iiit iiis iiproposed that 

the presence iiof iielectronegative iinitro iigroup iiis 

responsible iifor iithe iigreater iiefficacy iiof iiCu(II) complex 

inhibition iiof α-glucosidase ii[Zordok WA and Sadeek SA, 

2018; Kavitha B, Sravanthi M and Reddy PS, 2019]. 

Additional iiin iivivo iistudies iiare therefore iinecessary iito 

prove iitheir iiantidiabetic iibehavior iiand iimechanism. 

 

Table ii3. ii-Glucosidase iiinhibition iiactivity iiof metal(II) 

complexes 

Sl.No Complex/standard IC50 ii(µM) 

1 Copper iicomplex 0.80 ii± ii0.02 

2 Nickel iicomplex 0.98 ii± ii0.5 

3 Cobalt iicomplex 0.96 ii± ii0.2 

4 Zinc iicomplex 0.84 ii± ii0.4 

5 DNJ 300 ii± ii0.5 

 

Cholinesterase iiInhibitory iiActivity 

Cholinesterase iiinhibitors ii(ChEIs) iiare iitherapeutic 

targets iithat iimay iienhance iicholinergic iiresponse iito 

boost memory, iiefficiency, iiminimize iipsychiatric iiand 

behavioral iidisorders. iiThe iiCholinesterase iiinhibitory 

activity ii(BuChE, AChE) iiof iithe iiprepared iiflavone 

scaffold iiwas iicompared iiwith iiGalantamine ii& 

Rivastigmine iias iistandards iiwith iithe help iiof iimodified 

Ellman iiapproach iiand iiconcise iiin iitable ii4. iiSome iiof 

the iiinhibitors iiare iiRivastigmine, iiDonepezil and 

Galantamine iiutilized iito iitreat iicognitive iiissues. iiThe 

experimental iiobservation iiindicated iithat iithe 

Galantamine (IC50 ii= ii2.41 iiμM), iithe iisynthesised iihighly 

conjugated iiflavone iiderivative iiwith iian iiIC50 iivalue iiof 

0.20 iiμM iiand Rivastigmine ii(IC50 ii= ii3.01 iiμM). iiBased on 

the iicomparison iiof iiCholinesterase iiinhibitory iiefficacy 

of iititle iicompound with iistandards iiexpressed iias iilead 

molecule iiwith iiimproved iipotency. iiGenerally, iithe 

phenolic iicompounds iiinteract with iiresidues iiof iiamino 

acids iithat iicharacterize iithe iiactive iiposition iiof iiAChE 

through iia iihydrogen iibond, iiand iiπ–π stacking 

interaction. iiBecause iiof iigreater iibinding iiability, 

several iioxygen iifunctionalities iiare iiimproved 

Cholinesterase inhibitory iiresponse. iiThis iiresearch finding 

may iiprovide iiopportunities iifor iiresearchers iito iidevelop 

new iieffective inhibitors iiof iiChEs iiby iiadequately 

modulating iithe iipattern iiof iisubstitution iiand iialso some 

pharmacopores iifrom iithe viewpoint iiof iimultifunctional 

anti-AD iiagents. iiMore iiclinical iitrials, iihowever, iiare 

required iito iiclarify iithe effectiveness iiof iithe iiflavone 

derivative iiin iiAD iimanagement. 
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Table ii4. In iivitro iiinhibition iiIC50 iivalues ii(μM) iiand selectivity iiindex iiof iicompound iiand iistandards iifor AChE iiand BuChe 

Compound 
Structure 

Inhibitory iivalues 
IC50 ii(µM) 

Selectivity iiindex =IC50 ii(BuChE)/IC50 
(AChE). 

AChe BuChe 

Ligand ii(L) 0.20±0.16 3.2±0.20 16 

Galantamine 

 

2.41±0.10 17.30±0.15 7.21 

Rivastigmine 

 

3.01±0.2 0.30±0.1 0.10 

 

Conclusion 

The iiinvestigation iiunder iiway iiwas iiaddressed iion 

synthesis iiof iititle iichelates iiwith iiflavone iiderivative (as 

per scheme ii1). iiThe iisynthesised iicompounds/complexes 

were iistructurally iiinterpreted iiwith iithe iihelp iiof iiFT-

IR, iiNMR, Mass iiand iiCHN. iiSquare iiplanar iigeometrical 

arrangements iiwas iiarrived iifor iithe iiprepared iimetal 

complexes, iibased on analytical iiand iispectroscopic 

outcomes. iiThe iipharmacological iiefficacy iiof iiprepared 

metal iicomplexes iiwas iiassessed and iicompared iiwith 

standards ii& iirelated iiliterature iireports iirecommended 

that iithe iipresence iiof iihighly iiconjugated flavone 

derivatives iimodulates iidifferent iibiological iimechanisms 

and iialso iimimic iinatural iienzymes. iiThe iiselectivity 

index iiof iiligand iitowards iiAChE iiis ii16-fold iias 

compared iiwith iiGalantamine, iiand iiRivastigmine, 

respectively. iiThe Cu(II) iichelate iiexpressed iian effective 

inhibition iiof iiα-glucosidase iicompared iito iithe iistandard 

inhibitor ii(DNJ) iiand may iibe iisignificant iiin iifuture iifor 

antidiabetic iiand iiother iirelated iidisorders. 
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