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ABSTRACT

Aims: This study is targeted at the synthesis of a new imine-chelator and its Fe2+ , Ni2+ and Cu2+ chelates derived
from 2-hydroxyl-1-naphthaldehyde and 2-amino-4-methylphenol for characterization and; for bactericidal, anti-
fungiform, antioxidant and extractive potentials’ evaluations.Spectral (UV/visible, vibrational, plus nuclear
magnetic resonance) methods, analytical (C, H, N, Melting point, magnetic susceptibility, and conductance,
complexometric) techniques and biological (antimicrobial, antioxidant plus extractive potentials) appraisals
were all adopted for the study of the synthesized chelator and its chelates. A new-fangled heterocyclic chelator,
3-[(2-hydroxy-5-methylphenylimino)-methyl]-napthalen-2-ol and its Fe2+, Ni2+ and Cu2+ chelates were
synthesized and characterized with proton nuclear magnetic resonance (1H NMR), vibrational (FT-IR), mass
(ESI-MS) and electronic spectral techniques; in addition to micro (C,H,N)analysis, magnetic susceptibility
(µeff), plus molar conductance evaluations. The acquired FT-IR spectral values denoted excellent chelation
attributes of the chelator towards the 3d-M2+ ions through the deprotonated oxygenand imine nitrogen atoms.
The structural assemblages leading to the geometries (octahedral, square planar plus tetrahedral for Fe2+ , Cu2+

and Ni2+ chelates) were deduced from experimental data arising from C,H,N-analysis, µeff , plus electronic
spectral evaluations. In addition to the latter, the 1H NMR plus ESI-MS values provided the basis for the
proposed structure of the chelator. Molar conductance data validated the neutrality of the chelates. The
acquired ESI-MS spectrum presented convincing fragmentation pathways, stoichiometric contents, as well as
formula weight for the chelator. The in vitro antimicrobial actions of the compounds against isolated
microbial strains exhibited altered actions. The [Fe(C 36H32N2O6)] demonstrated superlative antimicrobial
actions against all the tested microbes with inhibitory growth zones comparable to that of the adopted
standard drugs. The compounds presented excellent DPPH antioxidant scavenging actions, with the
[Ni(C 36H30N2O 5)] chelate having the most outstanding antioxidant action with an IC50 of 98%, IC100 of 99%
and IC200 of 99% compared to others.
_____________________________________________________________________________________________________
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1. INTRODUCTION

Chelators consisting of imine moiety in addition to O,
N, S atoms within their structural assemblages have
gained prominence amid researchers in the field of
coordination chemistry [1] owing to their
pharmacological actions. The heteroatoms (N, O, S)

are acknowledged as the propelling force for
the exceptional binding potentials of imine
bearing chelators often exhibited towards metallic
ions [2,3] in chelate formation [4]. The latter have
been reported to possess distinct physiological,
morphological, and pharmacological actions
compared to their chelators, a consequence of
the integrated metallic species within the
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framework of the former [2,5]. Heterocyclic
based chelators recently have attracted favorable
research awareness due to their likely usage as
agents for antimicrobial resistance, metallic ions’
extraction, electrochemical plus quantum chemical
assessments of steel erosion, etc [6,7,8]. Documented
reports shows that Heterocyclic imine-based chelates
exhibit better valuable pharmacological actions
[9,10,2] in addition to their strong catalytic, extractive
and surfactant activities in countless chemical
reactions [11,12] than their precursors. Also, with
countless research reports on the inclusion of metallic
species in medications, several biological molecules
consisting of hydroxyl moiety as a fragment of their
structural assemblage exhibit enzyme-based actions in
addition to their varied biological concerns. This
current study, is dedicated to the synthesis plus
characterization of a new imine-chelator and its Fe2+,
Ni2+ and Cu2+ chelates derived from 2-hydroxyl-1-
naphthaldehyde and 2-amino-4-methylphenol. The
spectral, bactericidal, anti-fungiform, antioxidant
actions of the compounds, in addition to the extractive
potentials of the chelator were examined.

2. EXPERIMENTAL SECTION

2.1 Materials and Methods

All chemicals/solvents were purchased and used at
reagent standard from BDHs plus Sigma-Aldrich
without purifications. The Bruker Avance III 300
MHz, Lambda 25 UV/visible plus Perkin-Elmer
spectrum-2000 FTIR spectrophotometers were
utilized for FT-IR, electronic plus NMR spectral
appraisals. While the NMR spectra stood acquired in
deuterated d6-(CH3)2SO solvent with
tetramethylsilane (TMS) as internal standard, the FT-
IR spectra were obtained as KBr pellets and the
electronic spectra remained acquired as solid
reflectance. The synthesized chelator plus its chelates
were examined for elemental C, H, N compositions on

Perkin Elmer CHNS/O 2400 version II elemental
analyser. A see-through cut-glass hose fitted into an
Electro-thermal M-Pt device was adopted to acquire
the melting points values for the synthesized
compounds. The magnetic susceptibility (µeff) and
conductance evaluations were acquired according to a
reported procedure [13]. Similarly, the percentage
metal ion contents in the chelates were acquired
complexometrically in EDTA. The ESI-MS of the
chelator stood acquired via dissolution of a little
amount of the sample in few droplets of CH2Cl2,
accompanied with dilution to ± 2 mL by CH3OH. The
ESI-MS data obtained in a positive ion mode via
pneumatically aided electro-spray ionization: 2900 V-
capillary voltage; 15 V- sample cone voltage;, 1 V-
extraction voltage; 80°C- source temperature; 160°C-
desolvation temperature; 100 L h−1- cone gas flow;
100 L h−1- desolvation gas flow; 2 V- collision
voltage; 2400 V- MCP voltage.

2.2 Synthesis of Imine Chelator

The imine chelator was synthesized following an
earlier reported procedure for comparable chelators
[14,15]. The starting materials were first mixed
together and then refluxed with an acetic acid to
afford the wanted imine chelator as shown in scheme
1.

2.3 Synthesis of M(II) Chelates

An ethanolic mixture (25 mL) of the suitable M(II)
acetate salts Cu(CH3COO)2.H2O (0.11 g) plus
Ni(CH3COO)2.4H2O (0.12 g); and sulphate salt
FeSO4.7H2O (0.15 g) separately were reacted with an
equivalent mole of the imine chelator (0. 3 g). Reflux
of the mixture with (C2H5)3N lasted for 4 h at 55 0C.
The resultant precipitates were individually collected
by gravity filtration, recrystallized from warm ethanol
and desiccated over CaCl2 for 48 h before further
analyses.

2.4 Antimicrobial Evaluations

The antimicrobial activities of the synthesized imine
chelator plus its M(II) chelates stood appraised for
anti-bacteriological in addition to anti-fungiform
possibilities through well diffusion method. The
stains; E. coli, S. aureus, B. cereus plus P.
aeruginosa; A. niger as well as F. specie were
incubated for 24 h and 48 h separately at 37◦C and
used. The drugs ciprofloxacin with fluconazole were
adopted as non-negative standards. All other
procedures were directly followed as reported in our
previous publications [16] with simple mean and
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standard deviation adopted for the analysis of the
acquired data.

2.5 Antioxidant Studies

The chelator and its chelates were appraised for free
radical scavenging action with using 2,2- diphenyl-1-
picryl-hydrazyl (C18H12N5O6) practice. Altered
concentrations; 200, 100 plus 50 “g/mL with 0.4 mL
of the synthesised chelator and its chelates were made
in 2.6 mL of 0.025 g/L C18H12N5O6 in dimethyl-
sulphoxide ((CH3)2SO). All solutions prepared were
vigorously mixed, and equilibrated for 45 min at
laboratory temperature. The procedure reported by [8]
was adopted for the preparation of the control as well
as the determination of the absorbance of the
solutions. The reduction of C18H12N5O6 stood
estimated in relation to acquired absorbance for the
control.

3. RESULTS AND DISCUSSION

3.1 Chemistry

Three new homoleptic chelates ofFe2+, Ni2+ plus Cu2+
species with an N,O hydroxyl-phenol chelator, 3-[(2-
hydroxy-5-methylphenylimino)-methyl]-napthalen-2-
ol were synthesized through reflux-condensation
technique in alcoholic solvent. The chelates as well as
the chelator were acquired in a 1:1 mole-ratio from
the precursor reagents and in moderate to excellent

yields. All proposed structural assemblages (chelator
plus chelates) were on the basis of investigational,
spectroscopic in addition to magnetic susceptibility
data. The chelator plus its chelates were intensely
colored with firmness at all temperatures.

3.2 ESI-MS Studies

Fig. 1 is the acquired ESI-M spectrum for the
synthesized chelator with the condensed formula of
C18H15NO2. The fragmentation outline plus
stoichiometric fragments of the chelator has been
proposed from the spectrum and presented as scheme
2. The latter conforms to rudimentary contents of C,
H, N obtained through micro-analysis. The peak
noticed for molecular ion (m+.) around m/z 273 arose
from an (L)+ loss of 3H atoms conforming to the
formula weight of 277.316 g/mol of the chelator. In
general the chelator displayed twofold disintegration
paths giving rise to diverse fragments which in turn
substantiates the reflux condensation of 2-hydroxyl-1-
naphthaldehyde and 2-amino-4-methylphenol to
afford the chelator. In addition to the observed
molecular ion signal, the chelator had other peaks
corresponding to the ions; [C2H; m/z = 25.028]+, [HO;
m/z = 17.006]+, [C2H2O; m/z = 42.034]+, [C4N; m/z =
62.05]+; plus [CH4O; m/z = 32.04]+, [C6HN; 87.078],
as well as [CHO; m/z = 29.016]+ at m/z 249.264,
232.258, 190.224, 128.174; 242.033, 155.079 plus
126.158 separately.

Scheme 1. Steps for the synthesis/proposed assemblage of the chelator
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Fig. 1. Electrospray ionization spectrum of the chelator
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Scheme 2. Fragmentation pathways of the chelator

3.3 Magnetic Susceptibility (μeff) and Molar
Conductivity Measurements

All synthesized chelates were assessed for µeff amid
298–305 K. The effective µeff of a high spin
magnetically dilute divalent iron chelates are
predictable to have values ranged from 5.0 B.M to
5.5 B.M regardless of stereochemistry owing to
orbital contributions and spin-orbit coupling effects
with exceptions only detected in spin crossover
environments [17,18], presence of associated
antiferromagnetic interaction [19]. So, obtained 5.41
B.M magnetic data for our divalent iron chelate

ruled-out metal-metal interaction within the chelate
complex but was complimentary of distorted
octahedral geometry [20]. Though, we didn’ t explore
further owing to inadequate facilities for variable-
temperature µeff evaluations. The µeff data for Ni2+
chelates ordinarily remain less than or approximately
one for square planar geometry, a consequence of
their magnetically dilute nature [21,3]. Nonetheless,
non-magnetically dilute tetrahedral Ni2+ chelates
displays µeff figures of 3.20-4.20 B.M [22,23]. A µeff
value of 4.53 B.M was obtained for the synthesized
Ni2+ chelate authenticating non-low spin tetrahedral
structure assigned to it knowing that octahedral Ni2+
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chelates are projected to exhibit 2.90 – 3.30 BM µeff

values. Investigational reports often reveal µeff data of
1.9-2.2 BM for non-binuclear Cu2+ chelates,
regardless of stereochemistry, predictably larger
compared to spin single µ eff of 1.73 BM arising from
orbital contribution plus spin-orbit coupling effects
[24]. The 2.14 B.M µeff data denotes non-
magnetically dilute plus non-binuclear nature of the
synthesized Cu2+ chelate. The molar conductivity
(ohm-1mol-1cm2) capacities evaluated in ((CH3)2SO)
solvent designated data for the synthesized Fe2+ as
31.1 ohm−1cm2mol−1, Ni2+ as 21.6 ohm−1cm2mol−1

plus Cu2+ as 7.92 ohm−1cm2mol−1 chelates singly.
Therefore, the ohm-1mol-1cm2 data corroborates the
chelates as non-electrolytes [25], as values beyond 40
ohm−1cm2mol−1 and 90 ohm−1cm2mol−1 stood
commonly appraised for 1:1 and 2:1 electrolytes
correspondingly [3,26] and are presented in Table 1.

3.4 NMR Studies

The acquired proton-NMR spectrum (Fig. 2) of the
chelator displayed a medium-sized singlet peak at
2.49 ppm was apportioned to methyl (CH3 ) protons
on the hydroxyl phenol ring. The hydrogen atoms of
the cyclic methyl-phenol moiety appeared as a strong
peak at 6.15ppm with other small-sized peaks at
7.76ppm, 7.77ppm, and 7.78 ppm, whereas the
aromatic protons of the fused naphthalene ring
resonated as doublets at 7.98ppm, 7.96ppm, 7.92ppm
and 7.80ppm. Additionally, the proton peak arising
from the imine function was seen as a singlet at
8.25ppm, a corroborative evidence for the formation
of the chelator. The resonance signals at 9.17 ppm
plus 8.84-8.64 ppm stood assigned to the presence of
OH protons of the hydroxyl moieties separately.

Table 1. Analytical figures for the chelator and its chelates

Chelator/
Chelates

Colour Molecula
r Mass

ohm−1c
m2mol
−1

μeff
(BM)

Melting
point

Micro-Analysis (observed/theo)
C H N M

HL, [C18H15NO2] Orange 277.316 _ 324 77.91/
77.95

5.39/
5.45

5.09/
5.05

_

[Fe(C36H32N2O6) Black 644.484 31.1 5.41 389 67.03/ 4.31/ 4.31/ 8.64/
] 67.08 4.35 4.35 8.67
[Ni(C36H30N2O5) Orange 629.32 21.6 4.53 279 68.66/ 4.79/ 4.41/ 9.38/
] 68.69 4.80 4.44 9.35
[Cu(C32H28N2O4) Greenis 616.136 7.92 2.14 290 70.14/ 4.56/ 4.52/ 10.28/
] h

orange
70.17 4.58 4.55 10.31

Fig. 2. 1HNMR spectrum of the chelator
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3.5 Electronic Spectral Studies

Acquired electronic spectral statistics for the
compounds are contained in Table 2. The electronic
signals amid 27933–28490cm-1 plus 31153–39063cm-

1 in the chelator’s spectrum were corroborative of the
transitions; n→π* in addition to π → π* . Whereas the
latter resulted from the ring effects of the imine
chelator-aromatic carbon carbon double bonds, the
non-bonded electrons resident on the nitrogen atom of
the imine moiety gave rise to the former corroborating
electron transfer (n→π*) from non-bonded pairs of
electron to an anti-bonding (σ*) orbital [27,11].
Bivalent iron chelates frequently exhibit only one spin
allowed transition, t2g4eg2(5T2g) → t2g3eg3(5Eg) but are
often subjects to further splitting arising from Jahn
Teller distortions with 5T2g → 5A1g and 5T2g → 5B1g

transitions in the octahedral field [28]. The Fe2+

chelate under study had signals around 19230 cm-1 as
well as 18248-18903 cm-1 typical of 5T2g → 5A1g plus
5T2g → 5B1g transitions, suggestive of a distorted
octahedral geometry. Three absorption bands
apportioned to n→π *, π → π * in addition to charge
transfer transitions (CTTs) were observed at 27855
cm-1 plus 33783-39525 cm-1. The Ni2+ chelate under
study presented signals conforming to a tetrahedral
assemblage at 13123 cm-1 plus 23923 cm-1 allotted to
3T1(F) → 3T2, as well as 3T1(F) → 3A2 transitions [29]
as expected of non-low spin Ni2+ chelates amid visible
electronic regions. Enhanced energy signals detected
from 32679–33783 cm−1 remained consistent of
M→L CTTs. Assigned assemblage was further
substantiated by the chelator field parameters. For
example, the B1 values for the synthesized Ni2+
chelate were lesser compared to the free ion figures,
indicative of orbital intersection in addition to re-
arrangement of d- orbital electrons. Also obtained
values for the β parameter were somewhat lesser

compared to normal, signifying a substantial amount
of hybridization amid the bonds operative between the
chelate ion with its chelator. The Ni2+ chelate in its
non-visible spectrum presented twofold signals
allocated to π*← n (25518 cm-1) as well as π*←π
(33783 cm-1) transitions. The synthesized Cu2+ chelate
displayed band at 20212 cm-1 suggestive of distorted
four-coordinate square-planar geometry of 2B1g →
2A1g and 2B1g → 2E1g transitions [30,31], knowing
that tetrahedral divalent copper chelates typically
exhibits a single absorption band below 10000 cm-1

while a lone band above 10000 cm-1 within the
octahedral environment is often observed. Two
electronic bands detected at 29002 cm-1 and 30675 -
33898 cm-1 in the UV spectrum indicate π → π* and n
→π* transitions.

3.6 Vibrational (FT-IR) Studies

Table 3 contains all pertinent vibrational bands
acquired for the chelator and chelates apportioned on
association with related system(s) cited in literature. A
noticeable band within the spectrum of the chelator at
3336cm-1 was apportioned to vibrational stretch
consistent with an -OH functional group. The latter
remained non-existent in the spectra of the chelates
confirmative of displacement of –H atom with
consequent bonding of the resulting electronegative
enol -O atom in chelation. The wavenumbers arising
from unbounded carbon nitrogen plus carbon carbon
double bonds vibrational stretches resonated as
combined bands amid 1633- 1602cm-1 in the chelator
[32,33] but suffered somewhat shifts to 1615-1598
cm-1 on chelation with each M2+ specie. The carbon
carbon double denotes presence of the imine-N in
chelation [34,13]. The vibrational bands related to
aromatic carbon hydrogen single bond stretches were
spotted amid 3059 cm-1 to 2994 cm-1 in the chelator

Table 2. Electronic spectra

Chelator/Chelates Absorption Bands(cm-1) Transition(s)/Band
Assignment

Geometry

HL, [C18H15NO2] 27933, 28490 n - π * -

[Fe(C36H32N2O6)]
31153, 39063
19230,
18248, 18903,
27855,
33783

π - π *
Octahedral5T2g

5T2g
→
→

5A1g,
5B1g

n - π *
π - π *

[Ni(C36H30N2O5)] 13123,
23923,
25518,
33783

3T1(F) → 3T2,
3T1(F) → 3A2
n - π *
π - π *

Tetrahedral

[Cu(C32H28N2O4)] 20212,
29002,
30675, 33898

2B1g
2B1g

→
→

2A1g,
2E1g

Square planner

n - π *
π - π *
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Table 3. Vibrational Spectral Data for the prepared compound (cm-1)

Compound OH C=N C-N C=C C-C C-O C-H CH3 M-O M-N
HL, [C18H15NO2] 3336 1633 1546 1602 1224 1352 3114 2914 - -
[Cu(C32H28N2O4)] 2428 1615 1535 1599 1230 1339 3058 2914 464 503
[Fe(C36H32N2O6)] 3405 1615 1532 1598 1226 1341 3055 2919 471 551
[Ni(C36H30N2O5)] 3260 1614 1532 1601 1230 1356 3054 2915 459 507

(C2H5)3N

CH3

O
O

Fe

O
H

H3C

M=Cu
M=Ni

CH3

O
HO

Cu

O

H3C

Scheme 3. Synthetic procedure for the chelates and their proposed structures

[11] as well as the chelates; whereas the non-cyclic
carbon hydrogen single bond vibrations consistent of
CH3 moiety resonated from 2919-2914cm-1. The
vibrational stretches noticed from 1387- 1352cm-1

were credited to carbon oxygen single bond vibrations
within the chelator spectrum, nonetheless minor shifts
within the spectra of the chelates, a consequence of
chelation influence [30,14]. The chelator spectrum
presented signals at 1224 cm -1 as well as 1546cm-1

conforming vibrations of carbon carbon plus carbon
nitrogen single bond stretches distinctly. The carbon
nitrogen single bond signal as observed meaningfully
shifted to a somewhat wavenumbers, symbolic of
chelation impact but the carbon carbon single bond
signal maintained its stretching positions in the
spectrum of the chelates. Noticeable non-chelator
bands amid 459-471 cm-1 in addition to 503-551 cm-1

were apportioned to vibrations of metal oxygen plus
metal nitrogen stretches within the spectra of the
chelates [32] substantiating the enol oxygen atom plus
imine nitrogen atom participation in chelation with
M2+ species. This corroborates movement of
electron(s) resident on N- of the imine group to an
unoccupied M2+ d-orbitals giving rise to M-N bond
establishment, thereby causing C=N band weakening

as noticed in carbon nitrogen double bond stretching
values [35,27].

3.7 Applied Studies

3.7.1 Antimicrobial appraisals

The chelator had no antimicrobial actions against S.
aureus, P. aeruginosa, B. cereus, plus A. niger, except
against E, coli, and F. specie with inhibitory growth
zones of 12.05 and 9.10mm separately. The chelator’s
inactivity towards the screened species is attributable
to prompt creation of persuasive poisons by the
microbes triggering activation of the bacteriological-
cell superficial proteins thereby inhibiting apt
infiltration of the synthesized chelator to designated
bacteriological-cells. Effect of the bacteriological
persuasive poisons is believed to have reduced the
lipophilic potentials of the chelator hence diminishing
the chelator’s permeation [36,37]. Largely, all
synthesized chelates presented different sorts of
bacteriological action against all tested species which
could be arising from chelation effect known for
easing penetrability obstruction into the cell, giving
rise to the interference with the usual cellular

M=Fe

55-65oC
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OHH
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NN NN

C
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H

H H

H

H
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A. Niger

E.coli

B. cereus

workings [38]. The Ni2+ chelate remained sensitive
against only S. aureus (26.00 mm) and B. cereus
( 18.00 mm) independently. Equally, the Cu2+ chelate
had activities values of 24.00mm, 15.50mm, 8.20mm
plus 9.00mm against S. aureus P. aeruginosa E, coli
plus F., specie separately. The Fe2+ chelate
substantially showed outstanding activities all
screened species in the order S. aureus (31.00 mm), >
B. cereus (25.00 mm), > P. aeruginosa (19.00 mm), >
E. coli ( 16.00 mm), > F. specie (9.00 mm) > A. niger
(6.00 mm) differently. The implication of the
outstanding sensitivity of the synthesized Fe2+ chelate
denotes the chelate’s possibilities in future
antimicrobial drug design plus development for the
treatment of microbial infections.

Chioma and Don-Lawson; JACSI, 12(2): 24-34, 2021

3.7.2 Antioxidant assessments

Generally, the adoption and usage of C18H12N5O6

technique for antioxidant studies of synthesized
chelators/chelates as well as natural compounds has
remained an efficient-reproducible procedure in
countless evaluation involving antioxidant actions
[39]. The chelator with its chelates were appraised for
antioxidant possibilities using C18H12N5O6reagent
with 200, 100 and 50 g/mL concentrations prepared in
1.0 mL (CH3)2SO. The acquired data of the
C18H12N5O6 appraisal for the synthesized
chelators/chelates are accessible as Fig. 5 and denotes
that the compounds are largely excellent C18H12N5O6

scavenger. The synthesized chelator presented

ureus

Fig. 4. Histogram of the antimicrobial actions of the chelators and its chelates
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Fig. 5. Graphical representation of the antioxidant actions of the chelator and its chelates

mpounds

P. AeruginosaE.coli A. Niger F. species

40
35
30
25
20
15
10
5
0

B. cereus

Synthesized Co

S. a

88.67
87.66

99.63
99.9

97.1
98.4

84.6
85.8

86.26

4.73
3.73

85.6

99.9
98.7

98.2

8
8

0 20 40 60 80 100



Chioma andDon-Lawson; JACSI, 12(2): 24-34, 2021

32

C18H12N5O6 foraging potential data, however failed
lower compared to the ascorbic acid standard used.
Conversely, the chelates displayed enhanced
antioxidant potentials possibly due to chelation.
Usually, chelates are known for improved C18H12N5O6

foraging actions than their pioneer chelators.
Acquired data can be adopted as a guide for
frontier research involving design of medications for
handling of pathological ailments due to oxidative
pressure.

4. CONCLUSION

The chelator; 3-[(2-hydroxy-5-methylphenylimino)-
methyl]-napthalen-2-ol was effectively synthesized
via reflux-condensation process in an alcoholic
medium. Further reaction of the chelator with Fe2+,
Ni2+ and Cu2+ ions afforded the equivalent chelates.
Analytical (melting points, µef, molar conductance
plus micro-analysis), spectral (FT-IR , 1H NMR, ESI-
MS plus electronic) and computational (DFT,
molecular dockings) methods were adopted for the
characterization of the synthesized compounds. The
chelator was bi-dentate and exhibited same in
chelating with M2+ ions. The Fe2+, Cu2+ and Ni2+
chelates assumed octahedral, square planar plus
tetrahedral geometries in addition to their non-ionic
natures. The fragmentation pathways, stoichiometric
contents, as well as formula weight for the chelator
were obtained from the ESI-MS spectrum. The in
vitro antimicrobial actions of the compounds against
isolated microbial strains exhibited altered actions.
The [Fe(C36H32N2O6)] demonstrated superlative
antimicrobial actions against all the tested microbes
with inhibitory growth zones comparable to that of the
adopted standard drugs. The compounds
presented excellent DPPH antioxidant scavenging
actions, with the [Ni(C36H30N2O5)] chelate having the
most outstanding antioxidant action with an IC50 of
98%, IC100 of 99% and IC200 of 99% compared to
others.
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