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ABSTRACT

A facile synthetic protocol was employed to synthesize new coumarin Schiff base (E)-3-(1-((2-hydroxy-5-
methylphenyl)imino)ethyl)-2H-chromen-2-one] and their Co and Cu metal complexes. Synthesized molecules were
characterized by various spectroscopic methods. The results of antibacterial studies demonstrated that the maximum
level of growth inhibition for S. aureus and B. subtilis was shown by compound 5, with inhibition zones of 16=+1
mm and 18.5+1.3 mm, respectively, while, Compound 4 exhibited 12.5+0.5 mm and 14+0.25 mm, respectively. In-
vitro Cytotoxicity of Cu-complex 5 towards human hepatocellular adenocarcinoma cancer cells, at concentrations of
12.5, 25, 50, and 100 g/mL, displayed a reduction in the percentage of cell viability in a dose-dependent manner,
with values of 72.45%, 60.12%, 48.69%, and 23.25%, respectively. The results revealed that Compound 5 has the
potential to interact with the bacterial membrane surface, leading to the disruption of the same. Additionally,
potentiometric analysis was used to estimate the proton-ligand dissociation constant of HL as well as its metal
stability constants with Co?" and Cu?*.
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INTRODUCTION
Microbial infections and antibiotic resistance are currently the major problems endangering society's
health. Worldwide, microbial infections cause millions of deaths each year. Infections were blamed for
nearly 17% of all deaths in recent years." The development of resistance has made the currently
available antibacterial medications less efficient or even ineffective.* 4.95 million deaths in 2019 were
attributed to antimicrobial resistance, and an additional 1.27 million deaths were reportedly caused
directly by drug-resistant illnesses. Without coordinated action, this figure might increase to ten million
and AMR could cost the global economy $100 trillion cumulatively by 2050. The World Health
Organization (WHO) expressed concern in June 2020 that the COVID-19 pandemic's improper antibiotic
use might contribute to the growing trend of antimicrobial resistance.’ Further, as a result of recent
increases in both the incidence and severity of both cancer and multi-resistant infections, both illnesses
are already and will likely continue to be major causes of death. Furthermore, due to immune system
instability that promotes the growth of cancer cells, persistent infections are one of the major causes of
cancer. The World Health Organization (WHO) reports that cancer is the second most common cause of
death worldwide, taking 9.6 million lives in 2018. The most prevalent types of cancer include lung,
prostate, colon, stomach, liver, breast, cervical, and thyroid. To find alternatives to the side effects of
chemotherapy and to get beyond the inherent resistance of cancer cells, the creation of anticancer
medicines continues to be a crucial area of research. In the quest of finding newer molecules heterocycles
and their metal complexes play a pivotal role. Amongst the heterocycles, coumarins are the large and
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well-researched class of chemical molecules,due to a wide range of biological characteristics they
possess, including antibacterial®, anticancer’, antioxidant actions’, antiviral®, neuroprotective’, and anti-
inflammatory.!® Coumarins, both natural and synthetic, furnish with a tremendous therapeutic potential.
Consequently, it is possible to intend the coumarin skeleton as a preferred framework for the creation and
synthesis of molecules with pharmacological activity.!' The coumarin moiety can also be combined with
other chemical species, such as Schiff bases, to improve their physicochemical characteristicsof
coumarins and biological activity. Schiff bases with an imine or azomethine group (>C=N-) are important
organic compounds due to their wide range of biological activities and applications in industry.'? These
compounds also act as the main class of ligands for coordination chemistry and as the building blocks for
the synthesis of a number of heterocyclic compounds. They coordinate with metal ions via azomethine
nitrogen.'? Schiff base ligands have drawn a lot of attention in the field of coordination chemistry, mainly
because of their easy synthesis, availability, and electrical properties. Transition metal complexes of
Schiff bases with Cu(Il), Ni(Il), Zn(II),and Co(II) show exceptional biological activity.In addition, the
Schiff bases and their metal complexes have the ability to interact with DNA and act as anti-cancer, anti-
bacterial, antioxidant, and anti-fungal, and have many other applications such as being catalysts, dyes,and
polymers.'#16 Taking into account the biological significance of coumarin and from the view point of the
antimicrobial potential of Schiff bases and their metal complexes, we have envisioned that the transition
metal complexes derived from coumarin Schiff base could be a good starting point for the development of
good antimicrobial and anticancer agents. Additionally, understanding stability constants is essential for
interpreting many biological and analytical processes. The stability constants of the metal-ligand
complexes that form are very useful in understanding the mechanisms by which medicines interact with
metals. Nonetheless, the interplay between metals and ligands in complex media regulates the stability of
metal complexes.'”!® To determine stability constants rapid and efficient electroanalytical technique,
particularly, the potentiometric titration method is the best choice. The benefits of potentiometric
operation also include low cost, large dynamic ranges, low detection limit, fast reaction, simple
instrumentation, and low detection limit. To maintain constant activity coefficients across all species in
the experimental working environment, the potentiometry approach also requires continuous ionic power
correction.!*?* We report herein, a facile synthetic protocol for the synthesis of coumarin Schiff base and
their Co and Cu metal complexes. Newly synthesized molecules were characterized by various
spectroscopic methods. The proton-ligand dissociation constant of HL as well as its metal stability
constants with Co?" and Cu?* were also discussed.Further, all the synthesized molecules were screened for
their in vitro antimicrobial and anticancer activity.

EXPERIMENTAL

Materials and Methods

All chemical compounds, solvents, and reagents used were high-grade and used without purification
(Sigma Aldrich). All the solutions were prepared with double-distilled water. Microbial strains, such
as Staphylococcus aureus (MTCC 6908), Bacillus subtilis (MTCC 6633), Escherichia coli IMTCC
40), and Shigella flexineri (MTCC 1457) were obtained from IMTECH, Chandigarh. Ahuman
hepatocellular adenocarcinoma (HepG2) cell line was obtained from NCCS, Pune, India. FTIR spectra
have been recorded on a Perkin Elmer 1600 FT-IR spectrophotometer using KBr pellets. 'H-NMR spectra
were recorded by Varian Mercury 200 MHz spectrometer in CDCls, and Micromass Quatro LC/MSD was
used to measure the Mass spectra. Elemental analysis for carbon, hydrogen, and nitrogen was done by
Vario EL (III) CHNS analyzer, and Elico pH meter L1122 with combined electrode was used for the pH
measurements. For each independent titration of perchloric acid with NaOH standard solutions was
performed by maintaining identical experimental conditions of temperature and ionic strength.

Preparation of Standard Stock and Titration Solutions
The protonation constants of ligand and metal-ligand complexes were performed by the
followingtitrations:
1. HCIO4 (5mL of 0.01 M), NaCIO4 (SmL of 1.0 M), and 47.5 ml 50% aq-alcohol taken in titration
cell and titrated with standard NaOH (0.1 N).
2. HCIO4(5mL of 0.01 M), NaCIO4(5mL of 1.0 M), Ligand (5mL of 0.01M), and 42.5 mL 50% ag-
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alcohol taken in titration cell and titrated with standard NaOH (0.1 N). (For the protonation
constant of the Schiff base).

3. HCIO4 (SmL of 0.01 M), NaCIO4(5mL of 1.0 M), Ligand (SmL of 0.01M),metal (II) chloride
(5mL of 0.01 M), and 37.5 ml 50% ag-alcohol taken in titration cell titrated with standard NaOH
(0.1 N). (For the stability constant of the complexes)

Synthesis of Schiff base (E)-3-(1-((2-hydroxy-5-methylphenyl)imino)ethyl)-2H-chromen-2-one]
Ligand (3)

The compound (E)-3-(1-((2-hydroxy-5-methylphenyl)imino)ethyl)-2H-chromen-2-one  (3) was
synthesized by the condensation of 7-chloro-3-acetyl coumarin (1) (0.01 M) with o-aminophenol (0.01M)
in ethanol at reflux temperature for 5 h in acidic condition. The completion of the reaction was monitored
by thin-layer chromatography (TLC) with a mobile phase of 25% ethyl acetate in pet ether. The contents
of the reaction mixture were then transferred to crushed ice to obtain a brown-colored Schiff base. It was
filtered, washed with alcohol, and dried in the oven for 30 minutes at 40-50 °C (Scheme-1).
(E)-3-(1-((2-hydroxy-5-methylphenyl)imino)ethyl)-2H-chromen-2-one (3): Yield=70%. Melting point:
135-140°C; Brownsolid; Yield: 70 %;mp:135 °C. FT-IR (KBr, cm™) 3360 (-OH), 2926(Ar C-H), 1755
(C=0), 1603 (C=N).'H-NMR (400 MHz, CDCls) & 2.46 (s, 3H, -CH3), 8.45 (S, 1H, -C4 of Coumarin),
8.02 (d, J = 8 Hz, 1H, -C5 of Coumarin), 7.49-8.45 (Ar protons), 10.53 (s, 1H, -OH).MS (m/z): [M]
313.12.

cl o_ _oO NH, cl oH
+ HCIl, Ethanol
CH reflux Sh
= ] OH o
85-90 °C
) | (n () _CH,

Scheme-1: Synthesis of (E)-7-chloro-3-(1-((2-hydroxyphenyl)imino)ethyl)-2H-chromen-2-one(3)

Synthesis of (E)-7-chloro-3-(1-((2-hydroxyphenyl)imino)ethyl)-2H-chromen-2-onesubstituted metal
complexes (4)

The metal complexes (4) were prepared according to Scheme-2. A mixture of Schiff base ligand (3)
(0.02M) andmetal(IT)chloride (0.01M) (Co and Cu), was dissolved in ethanol. To this, 2 g of sodium
acetate was added and the contents of the reaction mixture were refluxed for 5-6 h at 80-90 °C. The
completion of the reaction was monitored by thin-layer chromatography (TLC) with a mobile phase of
25% ethyl acetate in pet ether. Then the reaction mixture was poured into ice-cold water, the solid was
separated, filtered, washed with water, and dried Yield=60%. Co and Cu complexes of (E)-7-chloro-3-(1-
((2-hydroxyphenyl)imino)ethyl)-2H-chromen-2-one (4 and 5) (Scheme-2). Brown solid; Melting point:
>300 °C;Yield: 60 %; FT-IR (KBr, cm™), 2928 (Ar C-H), 1756 (C=0)."H-NMR (400 MHz, DMSO-d6) &
2.66 (s, 3H, -CH3), 8.00 (S, 1H, -C4 of Coumarin), 8.18 (d, J = 7.6 Hz, 1H, -C5 of Coumarin), 7.53-8.18
(Ar protons), MS (m/z): [M] 684.11 (Co complex), 689.02 (Cu complex).

+ CucCl, Ethanol
e ——
Sodium Acetate
reflux
Cl
90-95 °C

Scheme-2: Synthesis of Schiff base Metal Complexes (M= 4) Co, 5) Cu)
Antibacterial Activity of (4 and 5)
Using the agar well diffusion method described by Aritonang et al. (2019), the antibacterial activity of (4
and5) against selected human pathogenic strains was evaluated. We chose S. flexineri, E. coli, B. subtilis
and S. aureus for activity testing. Bacterial test strains were subcultured on the corresponding broth
media. Using sterile cotton swabs, each culture strain was distributed uniformly over the surface of
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nutrient agar plates. A gel-hole puncher was used to create the 6 mm wells on the 4 mm-thick agar plates.
The wells were then loaded with (4 and 5) at concentrations ranging from 25 to 100 ug/uL. The plates
were then placed in an incubator and incubated for twenty-four hours at 37 °C. As a positive control,
streptomycin was used. At the conclusion of incubation, the inhibition zone formed around each well was
measured in millimeters using a Hi-media antibiotic zone measuring scale.

In-vitro Anticancer Activity of(4 andS)by MTT Assay

The HepG2 cell line, derived from human hepatocellular adenocarcinoma cancer, was obtained from
NCCS in Pune, India. The cells were cultured using Dulbecco's Modified Eagle's Medium (DMEM) and
incubated for 24 h at 37 °C in a 5% CO, atmosphere with 95 % humidity. To promote cell proliferation,
10 % fetal bovine serum (FBS) was added to the medium. Following the incubation period, the cells were
introduced into 96-well microtiter plates at a concentration of 20,000 cells per well, with a total volume of
200 pL of complete culture medium. Subsequent to the initial step, HepG2 cells were seeded into wells
that were preloaded with varying concentrations of (4 and 5) ranging from 12.5 to 200 pg/mL. Cell
viability was assessed following incubation for specified durations in a humid incubator at 37 °C. The
experimental procedure incorporated doxorubicin at a concentration of 4 pM/mL as a positive control,
while cells without any treatment were utilized as negative controls (4 and 5). Approximately 200 pL of
recently prepared MTT solution was blended with each well, followed by an incubation period of 4 hours
at 37 °C, resulting in the observation of a purple color precipitate. Following the incubation period, the
MTT solution was removed from the wells and replaced with 100 uL of buffered DMSO to homogenize
the formazan crystals produced during the experiment. The plates were then vigorously agitated. Viable
cells were quantified at a wavelength of 570 nm using a microtiter plate reader (ELX-800, BioTek,
USA).222 The ICso value was utilized to express the final outcomes.

Proton Ligand Ionization Constants

The Metal-ligand stability constants with transition metal ions copper(Il), and cobalt(Il) in an aqueous
alcohol medium have been evaluated the by Irving-Rosotti method at constant ionic strength.?® The acid-
base properties of these and their ability to form complexes with copper (II), and cobalt(Il) in aqueous-
alcohol (50:50% V/V) medium were quantitatively determined by potentiometric measurements at
constant ionic strength. The formation constants of complex species with copper(Il), and cobalt(Il) were
investigated potentiometrically in sodium perchlorate at 1 M at T = 25+1°C. The effects of substitution on
ionization and stability of the complexes have also been studied.

RESULTS AND DISCUSSION
Synthesis and Characterization
The Schiff-base ligand-3 was prepared by acid-catalyzed condensation of 7-chloro-3-acetyl coumarin and
o-aminophenol. The synthesized compound was crystallized in ethanol. The structures of newly prepared
compounds were established by 'H-NMR, Mass, FTIR, and C,H,N analysis.

Elemental Analysis of Compounds (3) and (4)

The Vario EL (III) C.H.N.S analyzer was used to perform elemental analysis for C, H, and N. By
carefully evaporating and calcining a known quantity of the complexes with a mixture of H,SO4 and
HNO:3, the compounds (3) and (4) were investigated Table-1.

Table-1: Elemental Analysis of the Compound (3) and (4)

Ligand / Mol. Formula Mol. Color Elemental Analysis
Complexes Wt. (%) Calcd. (found)
C H N 0] Cl M
Ligand Ci7H12CINO3 313.73 Brown 65.08 3.86 4.46 15.30 11.30 -
(65.05) | (3.82) (444 | (15.26) (11.28) -
[Co(L):] C34H22N2CLO06Co 684.39 Dark 59.67 3.24 4.09 14.03 10.36 8.61
Greay (59.64) | (3.20) (4.09 | (14.00) (10.349) (8.60)
[Cu(L)2] C34H22N2CLO06Cu | 689.02 Dark 59.27 3.22 4.07 13.93 10.29 9.22
Grey (59.24) | (3.20) (4.05) | (13.91) (10.26) (9.20)
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Fig.-1: FTIR Spectra of Compound 3, 4 and 5
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Fig.-3: NMR Spectra of Compound 4

o

The presence of functional groups was confirmed by the FTIR spectra Fig-(1).The compound-3 showed
the band at 3360 cm™ attributed to -OH stretching frequency. The compound-3 showed the band at 1755
cm’! due to the carbonyl group of coumarin moiety whereas the absence of a band at 1685 cm™! due to
carbonyl of the acetyl group indicates the formation of Schiff base. Further, 1603 cm™ attributed to C=N
which confirms the formation of Schiff base. The 'H-NMR spectrum of compound 3 (Fig-2) exhibited a
singlet at 8 2.46 ppm due to the azomethine protons. The —OH protons are observed as a broad singlet at &
10.53 ppm. The absence of amine protons in the "H-NMR spectrum confirms the formation of Schiff
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base. Since there was a carbonyl group nearby, the aromatic protons next to it were moved downfield, and
the remaining aromatic protons echoed in the expected region. The mass spectral analyses of compound 3
by MS have provided the m/z values that corresponded to its molecular mass. Metal complexes of the

above-confirmed ligand were synthesized by condensation of ligand 3, with metal chloride (Co and Cu) in
the presence of sodium acetate in an alcoholic medium.

1906013-1-a 5 (0.102) Cm (4:6) TOF MS AP-
B 33.1211 8556

2020158
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|
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Fig.-4: Mass Spectra of Compound 3
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Fig.-5: Mass Spectra of Compound 4
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Fig.-6: Mass Spectra of Compound 5
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The structure of the synthesized complexes werehypothised by FTIR, 'H-NMR, and electronic spectral
methods. In FTIR spectra of both complexes, the absence of the -OH band indicates the formation of
complexes. In '"H-NMR spectra of both the complexes the absence of -OH peak designates the
involvement of -OH group in complex formation [Fig-3]. m/z peaks in mass spectra confirm the
molecular ion peak of both the complexes Fig-4, Fig-5 and Fig-6.

Antibacterial Activity of (4 and 5)

The antibacterial efficacy of compounds (4 and 5) was evaluated through the utilization of the agar well
diffusion assay. The presence of a well-defined circular zone on the culture plates was recorded as an
indication of inhibition zones. Bacterial strains of both Gram-positive and Gram-negative types were
subjected to treatment with compounds (4 and 5). Based on the findings, Compound 5 (Cu Complex)
exhibited the highest level of growth inhibition for S. aureus and B. subtilis, with inhibition zones
measuring 16+1 mm and 18.5£1.3 mm, respectively. Meanwhile, Compound 4 (Co Complex)
demonstrated the maximum growth inhibition for S. aureus and B. subtilis, with inhibition zones
measuring 12.5 £0.5 mm and 14 +£0.25 mm, respectively. However, E. coli and S. flexineri displayed the
lowest level of growth inhibition, with zones measuring 14+1.25 mm and 10 £0.5 mm, respectively, upon
treatment with 100 uL concentration of synthesized complexes (4 and 5). Similarly, E. coli and S.
flexineri exhibited the least growth inhibition, with zones measuring 12 +0.25 mm and 9 £0.5 mm,
respectively. Figure-7 and Fig.-8(A-D) exhibit the zone of inhibition observed against the tested
pathogens at different concentrations. Meanwhile, Fig.-7 and Fig.-8(E) present a graphical representation
of the measured data.

K ..
= =20 4 *
=]
= 25 ul
‘g 1s X X
I3 = S0 ul
=
= 10 =TS ul
= - =
E = . =100 ul
- Standard
o JA ! - |
S. Slexneri E. coli S. auerns B.snubrilis
Pathogens

Fig.-7: Antimicrobial Activity of Different Concentrations of Cu-complex 5. AS. flexneri, BE. coli, CS
.aureus, DB. subtilis, and E Graphical Representation of Antimicrobial Activity of Inhibition Zones of Cu-Complex
5 Against Tested Pathogens

In addition, the synthesized complexes 4 and 5 in the current study demonstrated a noteworthy ability to
impede the proliferation of gram-positive bacteria. The presence of Compound 5 results in the inhibition
of diffusible compounds, leading to the formation of a discernible zone of inhibition in the vicinity of the
well. Differences in the composition and thickness of cell walls may account for the observed variability
in inhibition zones, as previously noted.?* As per the research findings, Compound 5 has the potential to
interact with the bacterial membrane surface, leading to the disruption of the same. This, in turn, can
result in an increase in cell permeability and alteration or inhibition of cellular respiration. Consequently,

it induces enzymatic degradation, perturbs DNA proteins, and ultimately culminates in cellular demise.*>
26
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Fig.-8:Antimicrobial Activity of Different Concentrations of Co-complex 4. AnS.flexneri, BE.coli, CS.aureus,
DB.subtilis, and EGraphical Representation of the Antimicrobial Activity Of Inhibition Zones of Co-complex 4
Against Tested Pathogens

In-vitroanticancerActivityof Cu-complex 5 by MTT Assay

The present study employed the colorimetric MTT assay to evaluate the cyfotoxicity of Cu-complex 5
towards human hepatocellular adenocarcinoma cancer cells in vitro, across a range of concentrations.
The outcomes were quantified through absorbance at 570 nm, given that this particular assay is reliant on
colorimetric analysis. Morphological changes were observed in Fig.-9 (A-G) in the cell that was subjected
to treatment with Cu-complex 5. The Cu-complexes exhibit noteworthy anticancer properties, with a
median lethal concentration of 143.52 pg/mL resulting in 50% cell death. A reduction in the percentage
of cell viability was observed in a dose-dependent manner when exposed to Cu-complex 5 at
concentrations of 12.5, 25, 50, and 100 pg/mL, resulting in values of 72.45%, 60.12%, 48.69%, and
23.25%, respectively. The percentage of cell viability further decreased to 10.23% upon treatment with
200 pg/mL of Cu-complex 5. The graphical representation of the aforementioned percentages can be
observed in Fig.-9 (H). The inhibitory mechanism of Cu-complex 5 for cancer cell lines is currently
lacking in comprehensive understanding. The hypothesis put forth was that Cu-complex 5 has the
potential to impede the activity of signaling proteins that have undergone abnormal increases or interact
with the functional groups of intracellular proteins and enzymes as well as the nitrogen bases present in
DNA, thereby leading to cellular demise.>”?’

Proton Ligand Ionization Constants

Proton or hydrogen ions are typically released when a metal interacts with an electron donor atom of a
Schiff base ligand (HL). The measurement of the protons released during complexation is the basis of
alkaline potentiometric titrations.*° The primary benefit of this methodology over alternative approaches
is the ability to precisely identify the pH at which complexation occurs and to observe complexation
continuously as a function of pH using the titration curves. Moreover, the potentiometric titration curves
can be used to compute the stability and dissociation constants. Using the Irving-Rossotti method?, the
stability constants of the binary complexes were found potentiometrically.?® Therefore, the mixtures that
contain some metal ions were titrated with standard 0.1 N sodium hydroxide solution in a potentiometer
device and the titration chart was plotted Fig.-10.

The average number of protons associated with ligand (HL) at different pH values, n,, was calculated
from the titration curves of the acid in the absence and presence of ligand (HL) by applying the following
equation:pL values were calculated using 1 values to calculate the stability constants.?

- (2 = WIW+E°)
AT WV, + VDT
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Where Y is a number of replaceable protons, and T°p are initial concentrations of mineral acid and the

reagents respectively, Vi and V, are the volumes of the alkali of normality N required for the acid and

reagent titrations respectively at a given pH and V, is the initial volume of the titrating solution.Thus, the

formation curves (ny vs. pH) for the proton-ligand systems were constructed and found to extend

between 0 and 1 in the n, scale.The value formation constants corresponding to the formation of

protonated ligands are obtainedin Fig.-11.%
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Fig.-9:Cell Viability of HepG2 Cells Treated with Cu-complex 5:A Negative Control, B Positive CControl,
C 12.5 pg/mL,D25 pg/mL, E 50 pg/mL,F100 pg/mL,G200 pg/mL, and H Bar Graph Showing the Comparative
Percentage of Cell Viability
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Fig.-10: Titration of Metal Ions with Sodium Hydroxide Solution
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Fig.-11: Dissociation of 2-aminophenol Schiff base with Acetyl Coumarin
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This indicates that there is one ionizable proton in the synthesized Schiff base. According to Irving and
Rossottithe formation curves for the metal complexes were constructed by plotting the free ligand
exponent (pL) against the average number of ligands attached per metal ion (nA) and the stepwise
stability constants for the formation of metal complexes are obtained.’**! One may compute the free
ligand exponent, pL, and the average number of reagent molecules bonded per metal ion n, using the
following equations:
(V3 = IIN+E°) + TP (Y — )]
Vo + V)T,

Where, V3 and V; are the volumes of alkali required for the metal complex and the reagent titrations
respectively at a given pH, and T°y is the initial concentration of metal (II) ions. The remaining quantities
have the same significance as given in the equation below:

bL = 10g<1 + ([H'1/Ky) + ([H']*/KiK5) ) (V° + zvz)

n=

T2 — nTg v,
1 + Antilog(pK,; — pH) + Antilog(pK,; + pKaz — 2pH)) \ /V° + 2V,
e (s
L — 0Ty V,

There were three repeat titrations conducted, and Table-2 lists the average results that were obtained. The
ligand (HL) in its fully protonated state has a single dissociable proton that dissociates within the
measurable pH range. Most likely, a persistent intramolecular H-bond with the nitrogen atom of the C=N
group may be formed as a result of the deprotonated hydroxy group in the Schiff base ligand. This kind of
interaction decelerates the dissociation of 2-aminophenol Schiff base with acetyl coumarin, hence
increasing the pK" value 20.%

Table-2: Ionization Constants and Stability Constants

Ligand pke Log K
Copper(1l) Cobalt(I)
Compound(3) 5.90 2.90 3.57
CONCLUSION

New coumarin Schiff bases (E)-3-((2-hydroxy-5-methylphenyl)imino)ethyl)-2H-chromen-2-one] and
their Co and Cu metal complexes were synthesized using a facile synthetic process. Newly synthesized
molecules were characterized by various spectroscopic methods viz., elemental analysis (EA), FT-IR,
mass(MS), 'H-NMR. The findings of antibacterial experiments revealed that compound 5 (Cu Complex
of the Coumarin Schiff base), with inhibition zones of 16 mm and 18.5 mm, respectively, exhibited the
greatest level of growth inhibition for S. aureus and B. subtilis., Compound 4 (Co Complex) displayedthe
maximum growth inhibition for S. aureus and B. subtilis, with inhibition zones measuring 12.5 £0.5 mm
and 14 £0.25 mm, respectively. However, both substances showed good to moderate effectiveness against
other bacteria, including E. coli and S. flexineri. /n vitro, cytotoxicity of Cu-complex 5 against human
hepatocellular adenocarcinoma cancer cells at different concentrations, 12.5, 25, 50, and 100 g/mL,
demonstrated a reduction in the percentage of cell viability in a dose-dependent manner, with values of
72.45%, 60.12%, 48.69%, and 23.25%, respectively.These findings demonstrated that Compound 5 is
capable of interacting with the bacterial membrane surface and disrupting it.Further, thorough SAR
investigations are needed to demonstrate the molecule's bioactivity. Additionally, the proton-ligand
dissociation constant of HL indicated that there is one ionizable proton in the synthesized Schiff base and
stability constants of Co** and Cu*" were discussed based onthe potentiometric analysis method.
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