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Accepted: 4™ June 2024 the ligand, and complexes it was discovered that the synthesized ligand was

donation as (NO). The produced ligand reacted with a few transition elements,
such as Cu?*, Co?*, and Ni?*, to form complexes, which were then characterized
by conductivity, FT-IR, UV-vis, and spectroscopy. Low values for (IR), mass
spectrum, and molar conductivity suggest that the complexes lack negative
radicals outside of the coordination sphere. The complexes were also evaluated
for their magnetic properties using thermogravimetric analysis (TGA), which
revealed that the cobalt (II), copper (II), and nickel (II) complexes have
paramagnetic properties and adopt an octahedral geometry. TGA was also used
to determine whether the complexes contain water molecules coordinated to
the central atom. The complexes' structural formulae were suggested using the
various characterization techniques. The compounds under investigation proved
efficient against both positive and negative bacteria, allowing us to move
forward with theoretical and biological research to determine the precise
location where bacteria's protein’s function.
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1. INTRODUCTION
Shortly protein’s discovery, Schiff bases were extremely important for a variety of reasons, one of which being that they
could be used as building blocks to produce heterocyclic compounds and their metal complexes. Additionally, they have
been utilized in the synthesis of several polymers with the ability to withstand oxidation, heat, light, and
superconductivity. There are Schiff base derivatives that are biologically active and contribute significantly to bioactivity,
such as in enzymatic transport reactions. Additionally, certain Schiff base types are combined with liquid polymers to
enhance their specific characteristics. Pigments for printing and ink are made using specific Schiff base types (Du et al.,
2007; Lidskog et al., 2020; Maleev et al., 2014).
Since their creation, Schiff bases have been employed in a wide range of real-world situations and are preferred for
their adaptability in complex formation. These complexes' transition elements could be used as models for species that
are significant to biology.
Aggressive cells are a feature of a class of disorders known as cancer or malignant tumors. A malignant tumor is
characterized by its proliferating cells, which have the capacity to penetrate and destroy nearby tissues. Most people
fear getting a diagnosis because the illness is still a major global public health concern. In industrialized and developing
nations, it is the second most common cause of death after cardiovascular disease. In these same countries, cancer
ranks second in terms of mortality. Surgery, chemotherapy, and radiation therapy are currently the mainstays of cancer
treatment; but, recent advancements in research have made it possible to develop medications that target cancer cells
by distinguishing them at the molecular level (Al-Zaidi et al., 2019; Garba et al., 2021).
The pharmacological properties of complexes that arise from the interaction of certain transition metals with Schiff
bases include antitumor and antithyroid properties, as well as application in the treatment of bacterial infections (Ashoor
et al., 2020; Bejaoui et al., 2019; Taylor et al., 2014).
This study examined the biological effectiveness of Schiff base and the complexes made from it with both positive and
negative microorganisms.
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2. EXPERIMENTAL
2.1 Materials and Methods
Merck supplied all of the reagents that were utilized. KBr pellets were utilized to record infrared spectra in the 400—

4000 cm-1 range using a Shimadzu FTIR spectrometer, model number 8400 S. A Thermo Fisher device was used to
calculate melting points. The 1HNMR spectrum of DMSO was recorded using a Brunauer 400 MHZ NMR spectrometer.
The conductivity in DMF at room temperature is measured with a Jenway PCMB conductivity meter. The UV-visible
spectrum was recorded in DMF using a German SPV-725 spectrometer. Based on the Gouy method, the magnetic
characteristics were measured at room temperature using Hg[Co(NCS)4] as a standard.

2.2 Synthesis of the ligand and its metal complexes
The ligand's general synthesis pathway, (L). In a flask with a round bottom, 2 mmol (0.218 gm) of 2-amino phenol was

dissolved in 20 ml of 100% ethanol to create L1. When the mixture reached boiling point, two drops of glacial acetic
acid were added as a catalyst, and the mixture was then agitated for 30 minutes while dropping 1 mmol (0.134gm) of
terephthaldehyde diluted in 20 ml of pure ethanol. Reflux was used to heat the reaction mixture for three hours while
stirring continuously. TLC was used to observe the reaction. Orange precipitate appeared when the reaction mixture
was refrigerated until the following day. After removing the orange precipitate, ethanol was used to recrystallize it.
Equation (2.1) indicates an 83% reaction yield (Fadhil et al., 2024; Savalia et al., 2013). Scheme 1.

Orange color; yield: 77 %; M.P 224-225 °C; FTIR (vcm™): 3365 (VOH), 3026 (v CH aromatic),1632 (vC=N), 1242 (v
C-0), 1587 (vC=C); *H NMR (DMSO, 400 MHz; 6 ppm) d: 11.1(s, 1H, OH), 8.8 (s, 2H, 2CH =N), 8.1-6.68 (m, 10H,
Ar-H); 13C NMR (DMSO, 100 MHz; d ppm): 116-139 (aromatic carbons), 151(-C-0); 158 (CH=N); MS: m/z: 316[M+];
UV-vis. in DMSO, cm™! (transition): 285 (n—n*) and 435 (n—n*) (Annapure et al., 2016; Vishwa et al., 2024).

N=—/=C C=—N
)

OH HO
Scheme 1

2.3 Synthesis of metal complexes
According to the chemistry literature, a number of complexes were created by reacting the produced Schiff bases

with metals.

One millimole (0.170 gm) of copper(II) ion as chloride and One millimole (0.316 gm) of ligand L dissolved in twenty
milliliters of 99% ethanol were combined to create the LCu complex.0.170 gm) of Cu(II) ion as chloride, which was
added in stages to a 100 ml round-bottom flask by flash distillation and heated for 4 hours after dissolving in 20 ml of
99% ethanol. After that, the precipitate was collected, dried, and colored dark brown (63% vyield). It was then sterilized
with ether.

The preparation of the LNi, LCo complexes were carried out by mixing 1mmol (0.316gm) of ligand L with 1mmol
(0.2379gm) of Nickel(II) and (0.2377gm) Cobalt(II) ion, respectively (Kalaivani et al., 2012; Taha et al., 2022). Scheme
2.

Complex LCo. Broun color; yield: 61 %; M. P>300 °C; FTIR (v cm1):1622 (v C=N), 1589 (v C=C), 3174 (v CH
aromatic), 563(vM-N) and 501 (¥M-0); UV-vis, in DMF, cm™! (transition):285 (n—n*),385 (n—n*) and 540 (d-d); MS:
m/z: 318[M+]. Complex LCu, Pale brown color; yield: 65 %; M. P>300 °C; FTIR (vcm™):1693 (vC=N), 1580 (vC=C),
3020 (v CH aromatic), 582 (W-N) and 490 (vM-0); UV-vis, in DMF, cm! (transition): 290 (n—n*),380 (n—n*),560,
620 (d-d), MS: m/z: 326[M+H] *. Complex LNi. Dark brown color; yield: 60%; M. P>300 °C; FTIR (vcm™):1622 (v
C=N), 1589 (v C=C), 3050 (v CH aromatic), 540 (v¥-N) and 500 (vM-0); UV-vis, in DMF, cm™ (transition): 290
(n—n*),385 (n—n*) and 520, 580 (d-d); MS: m/z: 316[M+4H]* (Alshawi et al., 2020; Reddy et al., 2016).
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Figure 2 Infrared spectrum of the CulL
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Figure 4 Infrared spectrum of the NiL
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Figure 8 mass spectra of the CulL.
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Figure 8 mass spectra of the CoL.

Table 1 Electronic Spectra for Ligand's and it's complexes

*(n—n) -C=N-(*n—_n) (d—d)
Compound phenyl Cycle (nm) (nm) (nm)
L 270 435 -
LCo 285 385 540
380
LCu 290 380 scg
) 510
L Ni 290 385 575
Table 3 Magnetic Susceptibility of complexes
. . Atomic Effective
Mass magnetic | Molar magnetic | Correc. . . T
Symbl. Of Formula o o magnetic magnetic |Hybridizati
susceptibility susceptibility factor e
complex of complex Xa.10°6 M. 10-6 D.10° susceptibility | moment on
g- ' ' Xa106 | peff (B.M.)
LCo Ca0H36C02N40s 7.8012 3241.854 180.9 3049.984 2.845 sp3d?
LCu CaoH36Cu2N40s 4,110 1384.231 182.1 1569.774 1.782 sp3d?
LNi CaoH36Ni2N4Os 5.587 2210.080 179.8- 2023.295 2.1 sp3d?
Sym | Molecular formula | Cell Constant A (cm) | Electrical Conductivity Ohm~1 | Molar Conductivity Ohm~1
.cm2.mol"1
L-Co CaoH36C02N408 1.1 19x10° 19
L-Cu CaoH36Cu2N40s 1.1 20x10° 20
L-Ni CaoH36Ni2N4Os 1.1 17x10°° 17
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3. Thermal analysis
The thermal analysis of the CsoH36C02N40s cobalt complex shows that it proceeds in two distinct phases. In the first
phase the curve at 101-219°C indicates loss of (Ci2H2006) (obs. = 7.394mg; 133.8%). The second phase indicates
weight loss (obs. = 6.173mg 26.6%). In the temperature range of 226-560°C with the loss of Ci2H11N2 predicted.

The thermal analysis of the copper complex C4oH3sCu2N40Os is in three different phases. Under the same conditions. In
the first stage, the curve at 134-219 °C indicates the loss of (C4H1704) (obs. = 3.55mg; 15.63%). The second phase
indicates weight loss (obs. = 110.06mg 44.25%). In the temperature range of 225-367°C with predicted loss of
CsH3NOs). Phase III indicates weight loss (obs. = 0.795mg3.5%). in the temperature range of 475-547°C with loss of
C=H10N20 predicted.

The thermal analysis of the nickel complex C4oH3sNi2Ni2N4O= is also in three different stages. In the first stage, the final
curve at 49.5-142°C indicates the loss of C10H160sN (0bs. = 3.11mg; 30.30%). The second phase of the curve indicates
weight loss (obs. = 12.36mg 23%). In the temperature range of 155-321°C with predicted loss of CioHsN202). Phase
III indicates weight loss (obs. = 2.42mg23.6%). In the temperature range of 405-557°C with predicted loss of C12H2NO2
(Alshawi et al., 2015; Jarallah & Hadi, 2012).

4. Bacterial efficacy
The bacteriological efficacy results of the prepared Schiff base ligand and its complexes presented in Table (28-
3) indicate that the inhibition rates towards bacteria varied, and in general E.coli showed more resistance than S.aureus
towards the compounds as shown in Figures (67-3) and (68-3). The cobalt complex gave good inhibition of S. aureus.

The increased inhibitory capacity of a compound depends on the ability of that compound to penetrate the bacterial
membrane and enter the cell, as well as on the extent to which the metal atom affects normal cellular processes
(208,207). Table (7-3) and Figures (18-3)-(19-3) show the zone of inhibition in centimetres for prepared Schiff bases
and their complexes (Alshawi et al., 2020).

Table 4 Activity against Bateria of ligand and complexes

bacteria gram negative E.coli
compound concentration inhibtion in cm

L=1 2000 1.4
LCo=2 2000 0
LCu=3 2000 0
LNi=4 2000 1.2

bacteria gram positive s. aurius

L=1 1000 1

L=1 2000 2.8
LCo=2 1000 1
LCo =2 2000 2.7
LCu=3 2000 1.5
LNi=4 2000 1.5
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5. Conclusions

Thes ligand was characterised using FT-IR, UV-vis, H-NMR, 3C and mass spectrometry and the prepared ligand was
found to be donation as (NO). Complexes were prepared from the reaction of the prepared ligand with some transition
elements Cu?*, Co?*, Ni?* and were characterised by UV-vis, FT-IR, FT-IR, spectroscopy and conductivity. (IR), mass
spectrum and molar conductivity which showed low values indicating that the complexes do not possess negative
radicals outside the coordination sphere. The complexes were also subjected to thermogravimetric analysis (TGA) to
see if these complexes contain water molecules coordinated to the central atom, and the magnetic properties of the
prepared complexes were evaluated and the results showed that cobalt (II), copper(II) and nickel(II) complexes take
an octahedral geometry and have paramagnetic properties.

Based on the different characterization methods described above, the structural formulae of the complexes were
proposed. The Compounds under study gave good results against positive and negative bacteria, So we could do farther
biological and theoretical studies to understanding the site effective of bacteria's protein.
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