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with amide moieties have been received considerable
Abstract: The present study mainly investigates #ymthesis and attention due to its multifarious coordinating siteia
growth of some novel bioactive Ni(ll), Cu(ll) and ZH)  amide—O and / or amide—N atoms and it also show&la
compounds  (1-3) derived from 2-aminobenzamide (0g5nq6 of piplogical, medicinal and clinical actiei [1].

aminobenzamide: 2AB: L) and L-asparagine (asn: B). The . . .
synthesised compounds were structurally charactetizdy Among the heterocyclic amide compounds, the berdami

various physico—chemical and spectral (FTIR, UV-vis.,, @nd its associated derivatives (Metoclopramideaisie,
TGA/DTA, XRD and SEM) studies. The micro elemental (C, HSulpiride, Remoxipride, Nemonapride, Prucalopride,
and N) analysis suggests that stoichiometry of theetal(l)  Mosapride, etc.) have been viewed as a privileged a
compounds to be 1:1:1 (Metal: 2AB: asn). The obsenes  proficient drug scaffolds in many areas such aagantistic,
molar conductance values reveal their non—electtadynature anticoagulant, analgesic, anti—inflammatory, antmial,

and the observed electronic spectra coupled with ety tich tensi tifouli ti liferati fi
moment values clearly indicate that the ligands 2AB @nd asn anti-hypertensive, - antifouling, — anti—proliierativeanti—

(B) coordinate with metal(ll) ions in tetradentate maer helmintic, — anti-nociceptive,  anticancer,  antiemetic
through amino-N & amido—O of (L) and deprotonated antiarrhythmic, anti-HSV, antipsychotic [2-5] e@wing to
carboxylato-O & amino-N atoms of (B) to form a stabB, 5 their pivotal role in pharmacological propertiehese
membered chelate ring. Powder X-ray diffractograma®EM  penzamides have been approved as effective reseptor

pictograph implies that all the compounds have weléfined jopiniinrs and activators like dopamine D2 and D33
nanocrystallinity with homogeneous morphology. Allehderived hvd trvotami 5_HT? 5_HT3 d 5-HT4
compounds (1-3) show significant in vitro biologicahnd ydroxytryptamine  (5- ’ B an - ),

antioxidant activities than the 2AB(L) and asn(B) irheir free ~ 9astrointestinal prokinetic receptors, positive miatbrs of
state and the activities go behind the order as Goht> CuLB  AMPA in mammalian brain, DNA methyltransferase

>> NiLB = ZnLB > 2AB(L) > asn(B). (DNMT), poly(ADP-ribose)polymerase (PARP),
Keywords: 2—-Aminobenzamide, L—Asparagine, (¢, [Phosphatidylinositol3 kinase (PI3K), Histone deglzetes

XRD, SEM, Pharmacological study. (HDACs or HDIs) enzyme for suppressing the growth o

Abbreviations: tumor cells in the human body, Heat Shock Protein 9

2AB (L) = 2-Aminobenzamide a-Aminobenzamide;
Asn (B) = L-Asparagine, AA = Ascorbic acid,
DPPH = 2, 2-Diphenyl-1—picrylhydrazyl,

(HSP90) inhibitors and glucokinase potassium chlanne
activators [6-8] respectively in modern clinicaldahio—

SEM = Scanning Electron Micrography medicinal fields. 2—Aminobenzamide (2AB; CAS No.-88
68—6; Anthranilamide) and their derivatives arewnoed in
I INTRODUCTION nature and isolated from Streptomyces speciesTf8dy are

selective and excellent fluorescent labelling agdanhalysis
Generally, the amide functional groups are the mosff N-glycan in oligosaccharides) [10-11], scaveggin

dynamic sub-unit present in the huge number ofrabind agents, inhibitors for Pseudomonas aeruginosa tiofes
man-made drug products and it plays an essentilliigy  orally active antithrombotic agents and highly stie
component in peptides and proteins synthesis. ldemp potent for serine protease faca (FXa) inhibitors in the
coordination chemistry, the formation of metal cempds blood coagulation cascade [12-13] as well as effici
chemo-sensors. Transition M(Il) compounds play wiaf
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Synthesis, Growth, Structural Elucidation and Pharnmacological Activities ofo-Aminobenzamide and L—Asparagine
derived Ni(ll), Cu(ll) and Zn(ll) Compounds

Amino acids are the major metabolic intermediated the B. General procedure for synthesis of compounds (1-3)

basic structural units of proteins and peptidesalsd acting 2—Aminobenzamide (0.136 g, 1 mmol) was completely
as potent modulators and precursors for the syistt@fs dissolved in hot 50 % (v/v) water—ethanol mixtut® (ml)
various non-protein nitrogen contacting metabol#iesh as and added drop by drop to the metal(ll) acetates gali
heme, creatine, purines, pyrimidines etc., manymoores, (CH;COO), » 4 H,O (0.250 g, 1 mmol) or Cu(GE0O0), »
antibiotics and signaling molecules [17]. Generally- H,O (0.200 g, 1 mmol) or Zn(CE0O0), « 2 H,0O (0.220 g,
amino acids are widely used in mammalian metabotisch 1 mmol)] in aqueous (10 ml) medium and stirred vell
they are exclusively used in protein synthesisy aisolved room temperature for 2-3 h. To this resulting sohyt

in number of intracellular metabolic functions, eme aqueous solution (10 ml) of L- asparagine (0.1321g,
productions, hormone synthesis, transport nutriesmtsl Mmol) was added so that the overall ratio of me2aiB:
oxygen [18, 19]. As part of our ongoing research-g2], asn was 1:1:1 and r_efluxgd for 6-8 h on a wateh bat
the major goal of the present work is to syntheaize grow (Scheme J__ The reaction mixture was mamtaln_ed at pH =
some novel Ni(ll), Cu(ll) and Zn(ll) compounds deil 7.4 by adding few drops of aqueous,8@; solution. The

; ; : . Iting solution was reduced to 1/3 of its orgimolume
from 2—aminobenzamide (2AB: L) and L—asparagine:(as'®SY , ! M
B). The synthesised compound$—8 were structurally by water bath and kept aside. On standing, theackexistic

. . colored solid compounds were collected by vacuum
characterized by means of analytical and spectr, . . .
. . . . . ) iltration and then washed several times with caldi hot
techniques. In addition, thdn vitro biological and

o . X ater, ethanol and anhydrous ether.
antioxidant activities of free 2AB (L) & asn (Bpknds and W ydrou
its metal(ll) compounds1(3) have investigated and the 0 0
results were compared with the standard controls.

H,N
I. EXPERIMENTAL METHOD NH, OH
A. Materials and Methods + Metal() acetate salts 0 Nu
All the chemicals and solvents used in this wodtravof NH,
extra pure analytical grade and purchased from &ign ) uuinghenzamide (L) L-Asparagine (B)
Aldrich and Fluka (Puriss) without further puriftaan.
Further, 2,2—diphenyl-1—picrylhydrazyl (DPPH: Reflx 6-8h

CigH1o2NsOg) and ascorbic acid (AA: ¢EgOs) were

purchased from Sigma Aldrich. The solvents usedytlier

preparation and physical measurements were purifie

according to the literature methods [23]. Triplgtdied CQ, MLB compounds (1-3)
free water with specific conductance equal to (E&11A™
cm®) was used for the preparation of all solutionsltiig
point (m.p.) of all the compounds was determined on Scheme I: General synthetic route of metal (II)
Gallenkamp apparatus in an open glass capillary &g is compounds (1-3)

uncorrected. Micro analytical data were performed o
Elementar Vario EL Il CHNS analyzer and the metal( .
content in the compounds was estimated gravimétribg The saturated solution of (30 ml, 1 mol) of above
the standard ammonium oxalate method. Molar conget SYnthesized compounds«3) were prepared (50 % v/v
(/) of the compounds (¥ 10 mol solution in DMSO) water—ethanol mixture) at 36 + 0°C maintained in a

was measured using an Elico CM 180 conductivitglgei thermostat of ToshniV\_/aI GL 15.01 constant tempeeatu
by using a KCl solution as calibrant. Fast atomi@ath. By slow evaporation, the seeds were obtdioed the

bombardment mass spectra (FAB—MS) were recordet usimother solution and the obtained seeds were cetleetnd

a VGZAB-HS spectrometer in a 3-nitrobenzylalcohof’€n employed for the bulk growth of the crystaitier 20—
matrix. Magnetic susceptibility measurements weagied 2> days of period, the good quality of high purity
out on a Gouy balance at room temperature usingurier transparent crystals was grown from the saturagtatien
tetra(thiocyanato)cobaltate(ll) as the calibrantd athe DY Slow evaporation method by repeated recrystdions
diamagnetic corrections were applied in compliamsth ~ (F19- 1) and the obtained crystal compounds werelaed

Pascal's constant [24]. Electronic spectra (20001pfn) [N &ir and storedn vacuo over anhydrous Caglat room
were measured using a Hitachi U-2000 double beafamperature (Yield: 65-75 %).
spectrophotometer. The IR spectra were recordedBmn

discs on a JASCO FT/IR-410 spectrometer (400-4000

cm™). Thermal analyses (TGA/DTA) were recorded on a

Perkin Elmer (TGS-2 model) thermal analyzer with a

heating rate of 10 K/min in the dynamic, Mtmosphere

(flow rate 20 ml/min). Powder X-ray diffraction (FRO)

patterns were recorded on a Bruker AXS D8 advance

powder X-ray diffractometer (Detector: Si(Li)PSDy-ray

source: Cu, Wavelength: 1.5406 A°). Scanning Edbectr

Micrography with Energy Dispersive Spectrometry

associated (SEM / EDS) using JSM-5610 scannindretec

microscope was used for morphological evaluation.

Metal(IT) compounds

C. General procedure to grow crystals of compounds
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M. RESULTS AND DISCUSSION

A. Physico—chemical studies

The synthesized grown crystal compountis3} are more
air stable and non—hygroscopic in nature. The gited
compounds show the stoichiometry ratio of 1:1:1
(metal:2AB:asn) and they are found to be soluble in
methanol, ethanol, DMSO, DMF and dioxan but instdtb
common organic solvents such as benzene, acetcnd@he
obtained analytical data and various physico—chaimic
properties such as color, yield and melting poihtttee
synthesized compounds are given in Table 1. Theomic
elemental analytical (C, H and N) data are in good
agreement with the calculated values which showisl1:
(metal:2AB:asn) ratio and the observed low molar

conductance { ) values in DMSO solution EY)

reveals that the compounds behave as non—-eleesdB7].

- & "B | The mass spectrum (FAB-MS) of compoundls3 show
o . fragmentation pattern along witin/'z value at 402.07,
Fig. 1: Photograph of crystal grown of Ni(ll), Cu(ll) 407.05 and 408.05M+1] respectively which indicate the
and Zn(l1) compounds (1-3) stoichiometry of metal compounds as [M(II)-2AB(L)-

D. In vitro biological activities asn(B) (OH) (OAc)].

In vitro biological activities of free 2—aminobenzamideB. FTIR spectral study

L), L= asparagine (B) and its meta_l(ll) com_pour(dlsga) The vibrational spectral study helps to investigdie
were tested against some pathogenic bacterialespseich  q4e of coordination between the free ligands (H &)
as hEISChe”Ch'a coli, dStaphé/lococcus saphyphiticus,  ith M(11) ions in the metal compound&<3) by comparing
Staphylococcus aureus and Pseudormonas aeruginosa using e spectral data of the free ligands with the eetipe
Muller_Hlnton_nutnent agar (NA) and fqngal Spemh as spectra of the compounds and their representativiR F
Asperglllus_ higer, Enterobacter species and Candida . spectra is shown in Fig. 2. From the vibrationa¢cipal
alblcans.qsmg potato de_xtrose agar (PDA) as the _med'ug{)udies, the ligand 2AB (L) acts as a bidentate linds
by modified well d|ﬁg$|0n technique .[25_]..'_I'he dmd with the metal(ll) compounds through N-—amino and O-
procedure for.measun.ng the zone of inhibition ealyin amido groups [28, 29] to form a stable six membered
mm) as described e_arller [20, 22] and all the mwere chelates. Similarly, the amino acid L—asparaging l{Bds
ma_dg_m three re.phcates for each. The o_btamedezmin to the M(Il) ions in a bidentate manner through raoriN
inhibition values (in mm) was compared with thenstard 54 carhoxylato—O atoms. This is further suppohgdhe
tetracycline (for antibacterial) and nystatin (fmtifungal) appearance of two new bands obtained in the faared
control drugs (3 x 18 mol) respectively. The zone of region, 420—445 cf corresponding to (M—O) and 574-592
:jnhtlbmqn tl's given as the average of three indeen . i, (M—N) bonds stretching frequency respectivélg, [
eterminations. 29]. Thisv(M-0) andv (M—N) peak values follow Irving—
E. In vitro antioxidant studies William order of stability as: Cu(ll) > Ni(ll) > Zl) and

In vitro antioxidant activities of free 2—aminobenzamidéSO comparable with the crystal field stabilizatenergies.
(L), L— asparagine (B) and their metal(ll) composit-3) In ?lll the compounds, _two bands in the regions 13824 _
have been investigated by DPPH (2, 2—diphenyl—1c—m and 1362—13_82 qrjnwere ascribed t_o the asymmetric
picrylhydrazyl) free radical scavenging model adiog to and symmetric vibration of the_coordlnated carbatgl
the Blois method [26]. The detailed procedure femsuring acetate group [28, 29]. The magnitude/bp value falls in
the free radical scavenging activity (in %) weredascribed the range 226-242 cmsuggests the coordination of the
earlier [20, 22]. A blank DPPH solution (withoutnsple) acetate group in the unidentate fashion. Furthezmtire
was used for the baseline correction because the opresence of coordinated water molecules in all the
electron in the DPPH free radical gives a strongpgition compounds -3 are indicated by a broad band in the

maximum (A max) value at 517 nm (purple colour it region 3342—-3480 cthand two weaker bands in the region
T . o 819-844 cmtand 714—728 cm due tov(OH) rocking and
8.32 x 16 mol™* cm™) by using a Hitachi U-2000 double

. . wagging mode of coordinated water () molecules
beam spectrophoto.meter. After incubation, the_rg \8as respectively [28, 29]. This is consistent with tesults of
change (decrease) in the absorbance values whititate ; .

U . : micro elemental analysis.
that the compounds have significant free radical/snging
activity. Ascorbic acid was used as the refererncpositive
control. All the analyses were made in three repdicand
the results were compared with the control.

. o g 3 B N ]
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Tablel: Various physico—chemical parameters, molaconductivity and melting point of metal(ll) compounds (1-3)

Empirical Molecular Yield M.pt Elemental analysis, found Calc) (%) An
Compounds  Colour ) m/z (@ tem ™ mol™)

Formula  weight (%) C) C H N M
38.68 4.98 13.87 1448
(38.74) (5.01) (13.90) (14.56)
38.16 4.89 13.68 15.51
(38.28) (4.94) (13.74) (15.58)
38.04 488 1359 15.90

Compound 8) Pale yellow ZnGzH,N,O; 409.74 408.05 75 > 280 (38.11) (4.92) (13.67) (15.96) 24.51

Compound ) Pale green NiCy3H50N4,O; 403.01 402.07 65 265 18.25

Compound2) Deep blue CuCsH,oN4,O; 407.87 407.05 68 270 20.16

Table 2. Electronic absorption spectral data, ligad field parameters and magnetic measurement valuexf
M(I)—2AB(L)-asn(B) compounds (1-3) in DMSO mediumat 37°C.

A e (cm™) Band Lunde’s Ligand field parameter
Compounds  g(dmPmol oan Geometry Heff factor Dq B B LFSE
assignments BM 1 B _1y Volvy
o) BM) @  (em?) (em? (%) (kJ mol™)
3
10345 (74) *Ax(F) - *Toi(F) 2.279 (2.250 754.80

17025 (156) *Ax¢(F) - *T14(F) for hexaaquo

Compound 1) 25332 (250) 3A29(F) ~ 3Tlg(P) Octahedral 3.09 Ni(ll) 1034.5(#;)3?;:;0.73 26.7. 148.60 1.65
34865 (485) LMCT (L - M) complexes)
P 2 Distorted 828 (for
Compound?) 14561 (135) “Ey(D) - “To¢(D) octahedral 1.85 - = freeion) ~ - - -

Compound @) 26429 (152) LMCT (L -~ M) Octahedral Dia. - - - - - - -

Table 3. In vitro biological activities of free ligands and their medl(Il) compounds (1-3) by modified well
diffusion method at 24 h (Zone formation in mm)

Diameter of inhibition zone (in mm) for different microorganisms at 24 h

Compound
E. coli S.saphyphiticus S. aureus P. aeruginosa A. niger E. species C. albicans

Control 22 30 27 32 32 24 33
2AB (L) - 14 11 - 12 - 10
Asn (B) 15 14 16 - 14 13 -
Compound 1) 16 19 - 27 23 - 26
Compound 2) 18 21 24 - 26 21 29
Compound §) 14 - 21 23 - 18 25

[ = Less active, error limit: + 23 %.

Com poung/(1

Compound (1)

20
Compound (2)
J

Solubility (g /50 ml)

Compound (3)

Transmittance (%)

r T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500 35 40 50 60

Temperature (0(‘,)

Wavenumber (cm_l)

Fig. 2: FTIR spectra of metal(ll) compounds (1-3) Fig. 3: Solubility nature of synthesised metal(ll)compounds (1-3)
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C. Magnetic measurements and Electronic absorption there was a loss in weight of 4.39-4.45 €4l.(4.52—-4.60
spectra %) in the temperature which ranges between 40-Z10
revealing that one coordinated water ({phholecule present
in the inner coordination sphere of the compour@ P9].
1.86 BM for Ni(ll) and Cu(ll) compoundd{2) respectively The results are explained according to the anallytic
offers the possibility of a distorted octahedrabmetry [30]. suggestions. In the second stage, the compoundmpeses
The Zn(ll) ion being diamagnetic and it does naivelany took place in the range of 230-2%D with a mass loss of
d-d transitions in the visible region. These obsdrv 29.15-29.22 % dal. 29.59-29.65 %) corresponding to
magnetic moment values also support the absen@nyf removal of one mole of acetate (OAc) moiety frone th
considerable metal-metal (M-M) interaction in thaids compound. In all cases, after 310 the decomposition of
phasei.e, ruled out bimetallic complexes. Absorptionthe ligand molecule continues leading to formatthe air

regions QA k), band assignments, proposed geometrgtable metal oxide as the end product in the rarigg00-

ligand field parameters and magnetic moment valis 810 °C and also there is no phase transition and colour
metal(ll) compounds 13 are given in Table 2 change till the compounds melts. The results aractord
: " with the composition of the metal compounds. Moezov
Fu(rjthet:more, the lobse(rvecti)l ma)gnetlc meazuremen'fg:/al he kinetic (F))rder of decomposition pof the met:j(ll)
and absorption values (Table 2) are in good agrae e .
the octahedral environment around the metal(ll} i(30]. compounds 1-3 was calculated by the 'T”Od'f'ed Horown;
and Metzger equation as:
D. Solubility studies [C.=(W,-W,; ) /(W,-W, )] . The observed C
The squb|I|ty. nature of synthesused_ crystal CO'."F“‘!JG— value (0.64-0.70) indicates that the decomposit@iows
3) was determined by a hot plate with magnetic estiend first order kinetics. From TGA / DTA studies, alhet

the temperature was maintained in a thermostat %mpounds are more stable up to 210 —@0and this

ToshniV\_/aI GL 15.01 constant temperature b_ath. T%hances the temperature range for further uiitimaaf the
synthesised crystal compounds-8) was dissolved in 50 ml crystal for NLO applications in various fields.
of triply distilled CG free water in an air tight container and

stirred continuously in a hot plate magnetic stirréhe T
constant stirring of the solution consequently fetml some 25
precipitate formation as a result supersaturatidren, 20
ml of the mother solution was pipetted out intdean petri 80
dish and warmed up at 40-80 till the solvent water was L20
evaporated completely and the solubility was chechg
gravimetric method [31]. The same procedure wasviad
for different temperatures and also the variatibaadubility
with temperature is represented in Fig. 3. From Bigt is
clearly indicating that the solubility nature of eth
compounds increases with increase of temperature. kg

The observed magnetic momenyifs) values 3.09 and

60

T
o
‘Weight (mg)

Weight (%)

404

E. Microhardness analysis 20

Generally, the hardness of the compounds is defined
terms of the resistance which offers to the motn .
dislocations, deformations or damage under as egpli Temperature ('C)
stress. The microhardness measure_ments were maithe on Fig. 4: Thermogravimetric pictogram of Ni(ll) compound
synthesised crystal compounds (thickness of 3—4 ffiom)

the applied loads of different magnitudes (25 — gpvere . X-ray diffraction analysis and SEM pictogram

applied. Vickers hardness numbeét)Y was calculated from Powder X-ray diffraction (PXRD) study is mainlyeasto

the equationH, = 1.8544 P 42 kg / mnf, whereP is the ; (AT AR "
applied load in kg antis the mean diagonal length in mm_determ!ne the phase identification of newly SYN
rystalline materials and to measure the sampléypand

The calculatedH, values are 10.24, 11.45 and 12.29 kg ¢

mn? for compound 1), 8.45, 10.86 and 11.56 kg / Afor particle size of the sa_mple materials [33_, 34]this paper,
compound 25) and :2.16, 9.97 and 11.01 kgg/ Arfor the powder X-ray diffractogram of Ni(ll)/Cu(ll)/ZH}—

compound 8) at 25, 50 and 100 g for applied |0ad$AB(L)—asn(B) compounds 1¢3) were rec_orded inthe
respectively. The results clearly indicate thag tardness ange of 0-80(2 §) and the representative diffractogram are

value H,) increases when the load increases up to 100 g tdjyen infigure 5.

beyond the limit (> 100 g), significant cracks valbpear in From the XRD patterns, all the_ compqunds _sllaowell .
the crystalline site which is due to the releasantdrnal resolved sharp peak with maximum intensities which

stress generated by molecular indentation [32]. 2;??:?%?%&2?;23 (ggp?#igd;;?gfmg'::(fgn?sC(%m&?];

F. Thermal analysis (TGA/DTA) presence of coordinated water,(») and acetate (GGEOO
Thermogravimetric (TGA/DTA) analyses of metal(ll)) moieties inside the coordination sphere [33, $tjwder
compounds 1-3 have been studied in the temperatur&-ray diffractogram shows a number of weak peakihvh
range of ambient to 908C temperature under stable airimply uniform phase with absence of any impuritieghe
condition. Thermogravimetric  pictogram of  Ni(ll) compounds [33].
compound 1) is shown in Fig. 4. In all the compounds, the

thermal decomposition occurs in three steps anihliyi

T T T T T
150 300 450 600 750 900
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The crystallite sizes)) of metal(ll) compoundslE3) were

calculated from the main XRD peaks using the Debyemeasurement,

Scherrers equation [P =09A/fcosd) and the

observed average crystallite size values were faonde
37.54, 45.02 and 30.41 nm respectively for Ni(lDy(ll)

Based on the observation from micro elemental, gotidty
magnetic  susceptibility with UV-visibl
absorption, various spectral and thermal studie$ias been
confirmed that the synthesised metal(ll) compourate
octahedral geometry with monomeric nature.

and Zn(Il) compoundsl¢3). These obtained values clearly H. In vitro biological activity

indicate that the synthesised compounds have micro

crystalline nature with different crystallite size.

Compound (3)

Compound (1)

Intensity (Lin counts)

Compound (2)

55 70

40
2 Theta (26)

Fig. 5: Powder X-ray diffraction patterns of metal(ll)
compounds (1-3)

) s T Pl

Fig. 6: SEM photographs of (a) Ni(ll) and (b) Cu(ll) and
(c) Zn(IN-2AB(L)—asn(B) compounds (1-3)
The surface morphology and particle size of syrigieels
Ni(ll), Cu(ll) and Zn(ll) compounds1&3) are illustrated in

homogeneous surface phase materials in the picto{3a,
34]. Particle size of Ni(I)-2AB(L)—asn(B) compould) is
found to be 27um with an irregularly broken granular—like
shape. The SEM pictogram of Cu(ll) compou2)l ghows
massive frozen crumpled rock like morphology withyt
mist like structure morphology with particle sizaihd to be
30 um. An irregularly shattered small ice cubic bael
shape is observed for Zn(ll) compound with partisiee
found to be 24um.

23

In vitro biological activities of free 2AB(L) and asn(B)
ligands along with their metal(ll) compound$—8 were
tested against few bacterial and fungal strainsniogified
well diffusion method using agar as nutrient. Conuiadly
available standard drugs tetracycline (for antibaat) and
nystatin (for antifungal) are used as controls. $leament
of zone of inhibition against the growth of baceand
fungi for the ligands and their compounds is giueable
3. All the metal(ll) compounds show remarkable dgital
activities against different microorganisms thaeirthree
ligands and the higher activities depend upon tle¢altil)
ionsi.e., size, charge distribution, shape and redox pialen
of the metal chelates. The highest activities caeiplained
on the basis of Overtone’s concept and Tweedy'satiba
theory [35-37]. Also, it increases the delocalmatof 71—
electrons over the whole chelate ring resultindigh lipid
solubility within the chelate ring system. All tctempounds
show more significant antibacterial and less prowed
antifungal activities. Biological activities of thmetal(ll)
compounds X-3) are found to be increased as the stability
of the compounds increased and the order of aetvis
given as:
Control > Compound (2) > Compound (£ Compound (3)
> 2AB (L) > asn (B).

I. Invitro antioxidant activity

In vitro antioxidant activities of free 2AB(L) and asn(B)
ligands along with their metal(ll) compound$—8 were
tested against DPPH free radical scavenging metrat
ascorbic acid was used as the reference or positim&ol.
All the analyses were done in three replicates drair
representative graph is shown in Fig. 7. Reduatapability
of free radical (DPPH) is determined by the deadasits
absorbance value at 517 nm (blank) which can beced
by antioxidant.

Fig. 7: Free radical scavenging activities of fre2AB (L)
and asn (B) ligands along with their metal(ll)
compounds (1-3)
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From Fig. 7, it is clearly seen that metal(ll) camupds 10.
have higher activities than the free ligands ansl iy be
due to the presence of positively charged M(Il)siavhich
favors the release of hydrogen to reduce the DP&lital
[38, 39] and easy chelation of ligand moieties watétal(ll) 11
ions.

12.
\A CONCLUSION

In the present paper, we synthesised the novelchbie
MLB  type of  Ni(ll)/Cu(ll)/Zn(l)-2AB(L)—asn(B)
compounds X-3) and they were characterized by varioud3.
analytical and spectral techniques. The powder Xaid
SEM analyses show that the metal(ll) compoundslalysp
sharp crystalline peaks with well-defined microtailise
nature with an average grain size of 30-45 nm and
homogeneous particle nature. The measured Vickel
hardnessH,) values clearly demonstrate that when the load
increases up to 100 g the hardness value alscasesebut > 15,
100 g (beyond limit) significant cracks will appear the
crystals. All the compounds under investigation vgho 15
octahedral environment around the central M(ll)siom
vitro biological and antioxidant activities of Cu(ll) 17.
compounds show more potent activities than other
compounds and also the free ligands. Moreover, tq%
synthesised crystalline compounds may be used as
promising NLO materials in various fields.

19.
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