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ABSTRACT: A novel copper (II) complex has been synthesized with Schiff
base ligand obtained by the reaction of substituted carbohydrazone and
thiosemicarbazide hydrochloride from the condensation reaction of ester and
primary aromatic amine. The synthesized ligand and its copper (II) complex
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were characterized by various spectroscopic techniques like FT-IR, H1 NMR,
UV-Visible, Fluorescence, powder XRD and Thermo-gravimetric analysis.
Ligand and its copper complex were also screened for antioxidant and anticancer
activities. In Cu (Il) complex 1:2 copper to ligand molar ratio was obtained from
analytical data. The molar conductance data confirm that complex is non-
electrolytic in nature. Based on the electronic and magnetic data, a distorted
octahedral geometry is ascribed for the Cu (I1) complex. Ligand and its Cu (I1)
complex showed considerable anticancer activity against MCF-7 cell lines and
more pronounced antioxidant activity in the presence of DPPH. Furthermore,
molecular docking of ligand and its copper complex into the binding site of
topoisomerase Ila was carried out using Auto Dock Vina software which
demonstrated significant binding energies of copper (II) complex when
compared to Schiff base ligand. The result of the docking study exhibited that
copper complex shows-19.8 kcal/mol binding energy and fitted into the same
active site where Schiff base ligand occupied with -8.9 kcal/mol binding energy.
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INTRODUCTION: The chemistry of transition
metal complexes has conferred considerable
recognition largely due to their catalytic and
bioinorganic relevance. These complexes are also
important due to their potential biological activities
such as antimicrobial, anti-viral, anti-fungal, anti-
malarial and antitumor *®. A transition metal ion
can coordinate a ligand in a meticulous three-
dimensional configuration thus enable the
modification of the molecule to recognize and
interact with a defined molecular target.
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This is further expanded by the variety of chemical
modification of ligands and selection of metal ions.
Transition metal ions possess different oxidation
states which not only allow for modification of the
three-dimensional space into which the molecule
can fit but remarkably permit them to engage in
biological redox chemistry "®.

Further, the capacity of the transition metal ion to
undergo ligand exchange reactions offers unigque
characteristic for metal ions to interact and
coordinate with biologically important ions and
molecules. In recent years, great attempts have
been made on the design, synthesis, and growth of
new luminescent material for a great array of
applications in sensor technology, electro-
luminescent devices, photo molecular switches and
dyes. Literature reveals that many of the transition
metal complexes have been used as luminescent
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markers. For the coordination of metal ion, ligand
systems have been developed which combine good
donor abilities with fluorescent properties

Medicinal inorganic chemistry is comparatively a
new discipline, which developed after the unique
discovery of the anti-tumor activity of Cisplatin *°.
The clinical success of this complex has
encouraged significant interest in the forage for
new metal complexes as modern therapeutic,
diagnostic and radiopharmaceutical agents. In this
connection, copper and zinc complexes are used in
Ege treatment of many diseases including cancer ™

Cobalt complexes have been investigated as
potential hypoxia-activated prodrugs **#, whereas
chromium, manganese, and iron complexes have
been used for antibacterial activity %. Zinc metal is
necessary for the structure, regulation and catalytic
action of over 300 enzymes 2*, Literature reveals
that the biological properties of metals are
determined both by speciation and the ligand
present around the metal center. One of the most
important approaches in anti-cancer chemistry is
attentive on the design of new metal compounds
with disparate substituents and labile sites which
may raise their cytotoxicity specifically to cancer
cells. According to literature; accessible redox
states, thermodynamic and kinetic study, and the
unique properties of the cationic central metal ion
and the ligand itself present a wide range of
reactivities that can be utilized. Recent literature
also discloses that few Cu®* complexes supported
with azomethine based macrocyclic ligands
containing labile sites were shown to have
excellent anti-cancer properties. In spite of the
enormous efforts in the discovery and expansion of
new anticancer drugs, cancer still remains one of
the leading causes of death worldwide 2°.

One characteristic of cancer cells is their highly
proliferative nature; consequently, retardation of
proliferative pathways is contemplated to be a
productive strategy to fight cancer. Much attention
has recently been given to the discovery and
growth of new, more selective anticancer agents
that inhibit proliferative pathways of cancer cells %>
28 The understanding of the mechanisms of cell-
death execution and the role that they play in
various different diseases opens new and wide
therapeutic strategies. In this aspect, mammalian
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Topoisomerase 11 is one of the well-known targets
for antitumor agents like doxorubicin, etoposide,
ellipticine, and amsacrine %°. Schiff base derivatives
of copper complexes are familiar for their diverse
biological activities which include antitumor, anti-
inflammatory ** and antimicrobial activity . The
present work is based on the continuation of our
research for the synthesis of coordination
complexes of copper metal and evaluating their
biological activity. In this paper, we report the
synthesis, characterization, molecular docking and
biological activities of novel Schiff base ligand and
it's copper (I11) complex obtained by the reaction of
substituted carbohydrazone and thiosemicarbazide
hydrochloride from the condensation reaction of
ester and primary aromatic amine.

MATERIALS AND METHODS: The reagents
and chemicals were obtained from the commercial
sources and used as such. Cinnamaldehyde, 2, 4
dinitrophenyl hydrazine, thiosemicarbazide
hydrochloride, diethyl malonate, p-toludiene, Cu
(1) chloride, DPPH, and solvents used were of
purchased from Merck. Melting points were
uncorrected and determined by the Electro-thermal
IA 9100 melting point apparatus. Elemental
analysis (C, H, N, and S) was performed using
Perkin EImer CHNS analyzer.

IR spectra of ligand and its Cu (Il) complex were
recorded on Perkin Elmer FTIR spectrophotometer
within the range of 4000- 400 cm™ using KBr disc,
Molar conductance of the complex was measured
using a Digisun conductivity meter in DMF (1 x
10 molar conc.). The electronic absorption spectra
of the ligand and its Cu (I1) complex were recorded
using Perkin Elmer Spectrophotometer from 200 -
800 nm. The X-rays pattern of the complex was
recorded on Xpert Pro X-ray diffractometer with
Cu-K radiation (A = 1.546A). All synthetic
reactions were monitored by TLC using precoated
Aluminium sheet silica gel Merck 60F 254 and
were visualized by the UV lamp.

Synthesis of Schiff Base Ligand: A novel Schiff
base ligand was designed to offer coordination via
S and Namine atoms in their protonated form. This
coordination mode may result in the formation of
the tridentate ligand. The ligand was synthesized by
the condensation reaction between acid hydrazide
and an aromatic aldehyde.
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FIG. 1: SCHEME OF SYNTHESIS OF SCHIFF BASE
LIGAND

Yield 63%, elemental analysis; C 72.72% (Calc.
73.42), H 4.50% (Calc. 4.42%), N 8.36% (Calc.
8.30%) SI- m/s (rel. Int. %) (mt), FTIR (KBr pellet,
cm™): 2998.15 cm™ (vC-H of CgHs); 997 cm™, 829
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cm™, 742 cm™ (C-H out of plane vibration for
CeHs); 1335 (v C-0); 1627 (C=0), 1591 (C=N);
1318 (C-N); 3343 (O-H), 1H NMR (300 MHz)
CDCls; 8.8641 (S, HC=N), 8.394 (d, Ar-H), 8.4138
(S, HC=N), 7.9418 (d, Ar-H), 7.6704 (m, Ar-H),
7.9418 (m, Ar-H), 7.34 (m, Ar-H),

Synthesis of the Copper Complex of Novel Schiff
Base Ligand: 0.1 ml of the ligand was dissolved in
10 ml of hot methanol, and 0.2 mol of CuCl,.2H,0
was added drop-wise with continuous stirring
followed by further stirring for 6 h. Dark orange
product was obtained which was filtered and
washed with distilled water. The compound was
recrystallized with ethanol.
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FIG. 2: SCHEME OF THE COPPER COMPLEX OF SCHIFF BASE LIGAND [CU (Cs,05H44N;6S,)].2H,0

Molecular Docking Study: The crystal structure
of the molecular target (Human Topoisomerase Ila,
PDB id: 4FM9) which is engaged in the
development of different malignancy after some
mutations, was retrieved from RCSB protein data
bank *:. Macromolecule has to be prepared, prior to
docking process. Preparation involves removal of
the water molecule and any unwanted heteroatoms,
because these may interfere in the docking process.
After refining, macromolecule was saved as pdb
execution file. The macromolecule was loaded and
stored as macromolecules. PDBQT after assigning
hydrogen bonds and gasteiger charges.

Investigational ligands were designed using Chem
Sketch (ACD 2012) and optimized for energy
minimization using MM2 force field and saved in
.mol format subsequently converted into .pdb
format by Open Bable -2.3.2 software. The
investigation ligand was loaded and their torsions
along with rotatable bonds are assigned and the
files are saved as ligand. PDBQT In this study, the

binding modes of the copper complex with receptor
was identified using Auto Dock Vina software
program. In this way, the 9 different conformers
were generated of the compounds and blind
docking was performed to confirm actual binding
site of the copper complex on the molecular target
and the best conformers were discussed with lowest
binding energy (-kcal/mol)which might pave the
way to disclose the mode of actions of synthetic
ligand.

The docking parameters were defined as
coordinates of the centre of binding site with x =
33.553, y = 30.455, z = 15.917 and binding radius
=1.000 A and The grid dimension used for all the
three (3) proteins are 47.25 x 47.25 x 47.25 A (grid
size) with point separated by 1.000 A (grid-point
spacing). The exhaustiveness (n = 24) was set for
all the docking runs. The search algorithm was
employed in the Auto Dock Vina program to
compute the binding energy of ligands to the
enzyme. Conformers of the Iligand were
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automatically docked to the enzymes and most
stable conformer in terms of binding affinity (most
negative) was used for post-docking analysis **.

DPPH Radical Scavenging Activity: The free
radical scavenging activity of the ligand and its Cu
(1) complex were determined by using DPPH free
radical scavenging method. Compounds were
dissolved in DMSO (1 mg/ml) and used as stock
solutions. From the stock solutions, 0.01 ml of each
compound solution with different concentration
(2500 - 7.8 pg/ml compounds) was added to 0.2 ml
of the methanolic solution of DPPH. Both tubes
were incubated at 37 °C for 30 min. After
incubation 0.1 ml of the reaction mixture was
pipette out to microlitre plate. Absorbance was
measured at 490 nm using a microlitre reader. The
same procedure was repeated for the standard by
replacing test samples with standard test and
control was performed in triplicate and test blank
and control blank were conducted in a singlet. The
percentage of scavenging activity of DPPH free
radical was measured by using the following
formula

Scavenging activity (%) = (A, - Aj) /A0

Where A, is the absorbance of the control and A is
the absorbance of the sample

Anticancer Activity: MCF- 7 Cell lines (human
breast carcinoma cell line) were obtained from
National Centre for Cell Science (NCCS), Pune,
India. The cell lines were cultured in Dulbecco's
Modified Eagle medium (DMEM) supplemented
with 10% fetal bovine serum (FBS), Amphotericin
(ng/ml), Gentamycin (pg/ml), streptomycin (250
pg/ml) and penicillin (250 unit/ml) in a CO,
incubator at 5% CO,. About 700 cells/well were
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seeded in 96 well plates using culture medium. The
viability of the cells was tested using trypan blue
dye with the help of hemocytometer and 95% of
viability was confirmed. After 24 h the new
medium with the compound in the concentration of
125 pg/ml to 3.1 pg/ml was added at respective
wells and kept in incubation for 48 h. After
incubation, the following assay was performed.

MTT Assay: After 48 h of the compound
treatment, the medium was changed again for all
compounds and 10 pg of MTT (5 mg/ml stock
solution) was added and the plates were incubated
for an additional 4 h. The medium was discarded
and the formazon blue, which was formed in the
cells, was dissolved with 50 pl of DMSO. The
optical density was measured at 570 nm. Cisplatin
was used as a standard. The percentage of toxicity
was calculated by using the following formula

Cytotoxicity = 1- ((O.D of treated cells) / (O.D of untreated
cells))

The 1Cso (concentration of drug required to inhibit
the growth of 50% of the cancer cells) values of the
compounds were calculated using the graph pad
prism software tool.

RESULT AND DISCUSSION: The physical and
analytical data of ligand and its Cu (Il) complex are
depicted in Table 1. Ligand and its copper complex
was colored and very stable at room temperature,
soluble in DMF and DMSO. Analytical data
confirm the metal to ligand ratio is 1:2 in the
copper complex. The molar conductance
measurement of the complex was recorded in DMF
(1x10%). The results indicate the non-electrolytic
nature of the complex.

TABLE 1: THE PHYSICAL AND ANALYTICAL DATA OF LIGAND AND ITS CU (II) COMPLEX

S. Compound Molecular Colour  Yield Elemental analysis Molecular
no. weight % C H N S Cu conductivity
(g/mol) mho™mol* cm?i
1 Schiff base 487 Red 69 60.6 3.46 4.47 -
Cs5208H44N16S5) (61.) (3.400)  (450)
2 [Cu(Cs,08H44N; 1194 Maroon  79.2% 64.1 3.53 4.49 10.28 10.12 34.1
632)].2H,0 (64.38) (3.49) (463) (10.30) (9.63)

UV- Visible Spectral Studies: The UV-Visible
spectra were conducted in order to obtain the
geometry of the complex. The UV-Visible spectra
of ligand showed two well-defined peaks at 211 nm
and 230 nm, due to n—n* and n—no* transitions

respectively. Fig. 3 & 4 show the electronic spectra
of ligand and Cu (II) complex in DMSO. When
ligand formed a complex with Cu (I1), the peaks at
211.48, 230 nm disappeared and a new well-
defined peak appeared at 247 nm. Formation of the
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coordinate bond of the ligand with Cu (I1) complex
redistributed the electron densities of the
compound. The 281 nm peak should be aroused
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due to the ligand to metal charge transfer. Another
peak at 700 nm was observed due to d—d
transition originating at Cu (1I1).
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FIG. 3: ELECTRONIC SPECTRA OF SCHIFF BASE
LIGAND

FTIR Spectral Studies: The FTIR spectral data
containing relevant vibrational bands of the ligand
and Cu (I1) complex is listed in Table 2. The ligand
showed a band in the range of 1615-1680 cm™
which is due to (C=0) group of the hydrazide-
hydrazone moiety, this band was shifted to lower
wavenumber region 5-75 cm® in their
corresponding Cu (1l) complex, indicating the
coordination of nitrogen atom of the ligand **. The
stretching vibration of the azomethine group (C=N)
was observed in the range of 1613 - 1590 cm™ in
the ligand. This band was shifted to 30 - 40 cm™

FIG. 4: ELECTRONIC SPECTRA OF THE COPPER
COMPLEX OF SCHIFF BASE LIGAND

lower wavenumber region in Cu (II) complex,
indicating the participation of nitrogen atom of
azomethine group in coordination to the metal ion
participation of the C=S group in chelation is
ascertained from the shift of (C-S) at 780.28 cm™ in
the ligand to the lower frequencies by 40 cm™ in
the complex **. Further, the coordination of
nitrogen was supported by the appearance of a non-
ligand band at 600 - 400 cm™ region due to the
(Cu-N), respectively. From the above spectral data,
it was concluded that Schiff Base ligand acts as a
monobasic tridentate ligand with NNS donor sites.
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FIG. 5: FT-IR SPECTRA OF SCHIFF BASE
LIGAND

FIG. 6: FT-IR SPECTRA OF THE COPPER
COMPLEX OF SCHIFF BASE LIGAND

TABLE 2: FTIR SPECTRAL DATA CONTAINING RELEVANT VIBRATIONAL BANDS OF THE LIGAND AND

ITS COPPER (11) COMPLEX

S. no. Compound (C=0) (C=N) (C-S) (Cu-N)
1 Schiff base C5208H44N1682) 1615 1613 780.2 =
2 [CU(Cs>0sH2aN165,)].2H;0 1680 1590 780 600

H1 NMR Spectral Studies: In H NMR spectra of
Cu (I1) Complex in CDClI; solution was shown in
Fig. 7. The following signals are exhibited by the
Schiff base; phenolic -OH group at 11.599, phenyl

International Journal of Pharmaceutical Sciences and Research

as a multiplet at 7.94- 7.659, -N- CH3 at 3.45, =C-

CHs at 2.500. In the copper complex, all the peaks
were slightly shifted to the downfield region due to
metal- coordination .
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FIG. 7. H' NMR SPECTRA OF THE COPPER
COMPLEX OF SCHIFF BASE LIGAND

XRD Studies: The X-Ray diffraction pattern of the
Cu (I1) complex is given in Fig. 8. A single crystal
of the complex could not be isolated from any
solvents. The powder XRD pattern of Cu (II)
complex shows sharp crystalline peaks indicating
its crystalline nature. All the peaks were observed
in the XRD patterns of the copper complex and it
also shows some additional peaks due to chelation.
Highest intensity peak of the copper complex is
observed at 26.528 °C. All the peaks are fairly
sharpened in the complex which indicates that the
Quantum confinement of Schiff Base by the copper
ion *. The x-ray diffraction pattern of copper
chelate insists reduced size in chelate than ligand
owing to the increasing values of full width half
maximum (FWHM). The crystalline sizes were
calculated for prominent peaks for the prepared
Schiff base copper complexes using Deye -
Scherrer’s formula 2.
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Where A is the wavelength of X-ray radiation, B is
the full width at half maximum of diffraction line
and theta is the diffraction angle. Using the full
width at half maximum intensity of the patterns, the
average sizes of the particle is 26.5280.
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FIG. 8: POWDER XRD PATTERN OF THE COPPER
COMPLEX OF SCHIFF BASE LIGAND [CU
(Cs205H44N16S,)].2H,0

Thermo-Gravimetric Analysis: Thermo-
gravimetric  weight loss curves and the
corresponding  differential  thermo-gravimetric
(DTG) curves for the Schiff base ligand and its Cu
(1) complex are shown in Fig. 9 & 10. The Schiff
base ligand showed two well-defined steps at
133.69 - 326.26 (73.31%). The loss in weight its
Cu (II) complex is 142 .18 - 313 .49 (10.034%).
This large weight drop can be explained by
considering that the residue as a 1:1 mixture of
Cu,0 and CuO residues.
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FIG. 9: TGA SPECTRA OF SCHIFF
BASE LIGAND

FIG. 10: TGA SPECTRA OF THE COPPER
COMPLEX OF SCHIFF BASE LIGAND

TABLE 3: TGA DATA OF LIGAND AND ITS COPPER (11) COMPLEX

S. no. Compounds Temperature range Mass loss found Assignment
(°C) (% calcd)
1 [(C5,08H44N16S2)] 133.69 — 326.26 73.31 Loss of thiosemicarbazone
Schiff base ligand group
2 [Cu(Cs,08H44N16S5)].2H,0 142 .18 - 313 .49 10.034 Formation of Cu,O and

CuO residues
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Fluorescence Analysis: The emission of ligand
and its Cu (II) complexes have been measured in
the liquid state in room temperature. The
fluorescence spectra of ligand and its Cu (Il)
complex are shown in Fig. 11 & 12. The ligand
showed an intense emission band at 700 nm upon
photo-excitation at 559 nm.

However, its Cu (1) complex exhibits a strong
emission band at 475 nm and a weak band at 452
nm. The fluorescence intensity of the Schiff base
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ligand decreased drastically when coordinated with
the Cu?* metal ions. The decrease in the emission
maxima was also observed in the Cu (Il) complex
when compared to its ligand.

TABLE 5: FLUORESCENCE DATA OF LIGAND AND
ITS COPPER (1I) COMPLEX

S. Compound Photo- Emission
no. Excitation band
1 [(C5208H44N1682)] 559 nm 700 nm
2 [Cu(Cs0gH44N16S;)].2H,0 452 nm 475 nm

Seriesl
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100 200 300 400 G0 700
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FIG. 11: FLUORESCENCE SPECTRA OF SCHIFF
BASE LIGAND

Molecular Docking Analysis: In this study the
crystal structure of topoisomerase Ila (PDB: 4fm9),
was used for identification of binding modes of
Schiff base ligand and copper (I1) complex through
molecular docking study, is composed of three
subunits i.e. A, C, and D therefore only A subunit
was used for the docking analysis. The copper
complex could not afford any hydrogen bond with
the active site of target enzyme but have a
significant binding affinity (-19.8 kcal/mol)

FIG. 12: FLUORESCENCE SPECTRA OF THE
COPPER COMPLEX OF SCHIFF BASE LIGAND

compared to Schiff base ligand which has -8.9
kcal/mol. These results reveal here that significant
binding affinity of the copper complex might be
responsible for the anti-cancer activity in the
humans. Different amino acids interactions
obtained through molecular docking study also
suggest that copper complex would be less toxic
than those conventional drugs used in the treatment
of malignancy and also pave the way for more
preclinical and clinical experimentations.

TABLE 5: DOCKING STUDIES OF LIGAND AND ITS CU (11) COMPLEX

S. Ligand Binding affinity Amino acids involved No. of H-

no. receptor (kcal/mol) in interactions bond

1. Schiff base GIn544, Lys614, Glu712, Arg713, Pro724, NIL
CszOgH44Nlesz) -8.9 G|y725, Ly5729, His758

2. [CU(05208H44N1682)]2H20 -19.8 LyS489,H|5548,LU9552, Phe653, Ly5655, NIL

Arg661,Pro724,Gly725,GIn726,Tyr757,
His759,Asn779,11e856,Thr858, Gly859, Arg929

DPPH Activity: In DPPH free radical scavenging
activity antioxidants are reacting with the stable
free radical 1, 1 diphenyl picryl hydrazyl (DPPH)
producing a colorless 1, 1 diphenyl-2-picryl-
hydrazine. When DPPH receives an electron or
hydrogen radical to become more stable, its
absorption decreases *. The DPPH scavenging
activity was expressed as 1Csp, Whose concentration
is sufficient to obtain 50% of maximum scavenging

activity. The ICs values of ligand and its Cu (I1)
complex are depicted in Table 6. Ascorbic acid
was used as a standard. The result illustrates the
influence of Cu (Il) complex on the initiation of
DPPH antioxidant activity. This result clearly
indicates that the copper complex shows higher
antioxidant activities. The free radical scavenging
activity of the compounds depends on the structural
features .
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FIG. 13: ABINDING MODE OF SCHIFF BASE
LIGAND WITH TOPOISOMERASE Ila. (3D MODEL
OF INTERACTIONS BETWEEN LIGAND AND
TARGET)

DPPH Activity: In DPPH free radical scavenging
activity antioxidants are reacting with the stable
free radical 1, 1 diphenyl picryl hydrazyl (DPPH)
producing a colorless 1, 1 diphenyl-2-picryl-
hydrazine. When DPPH receives an electron or
hydrogen radical to become more stable, its
absorption decreases *°. The DPPH scavenging
activity was expressed as 1Csp, whose concentration
is sufficient to obtain 50% of maximum scavenging
activity. The 1Csp values of ligand and its Cu (1)
complex are depicted in Table 6. Ascorbic acid
was used as a standard. The result illustrates the
influence of Cu (Il) complex on the initiation of
DPPH antioxidant activity. This result clearly
indicates that the copper complex shows higher
anti-oxidant activities. The free radical scavenging
activity of the compounds depends on the structural
features “.

TABLE 6: 1Csy VALUES OF DPPH RADICAL
SCAVENGING ACTIVITY OF LIGAND AND ITS CU
(I1) COMPLEX
S. no. COMPOUND 1Cso pg/ml
1 Schiff base C5203H44N1682) 122.42 +2.76
2 [CU(C5203H44N1682)].2H20 130.52 + 3.76

The result showed that the scavenging activity of
ligand was increased when coordinating with a
copper ion.

Anti-cancer Activity: The anti-cancer activity of
ligand and its copper (I1) complex was determined
by MTT assay. The ICs values of ligand and Cu
(1) complex are depicted in Table 7. The
pharmacological testing has proved that the
cytotoxic effect of Cu (I1) complex was considered
moderate to less pronounced compared to the
standard drug Cisplatin. However, the copper
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FIG. 14: ABINDING MODE OF THE COPPER
COMPLEX WITH TOPOISOMERASE Ila (3D MODEL
OF INTERACTIONS BETWEEN COPPER COMPLEX

AND TARGET)

complex has a higher inhibitory effect than its
ligand. Several compounds in particular copper
complexes of Schiff base ligand endowed with
significant cytotoxic potency and can be considered
as new lead compounds for further modifications.

TABLE 7: 1Cs, VALUES OF ANTICANCER ACTIVITY
OF LIGAND AND CU (11) COMPLEX

S. no. Compounds 1Cs0(ug/ml)
1 Schiff base C5,0H4N16S7) 54.69+0.2
2 [Cu(Cs,08H44N16S,)].2H,0 34.79+£0.3
3 Cisplatin standard 21.49+0.4

CONCLUSION: A novel Schiff base ligand and
its Cu (II) complex have been prepared and
characterized by various spectroscopic techniques.
Copper complex showed good cytotoxic activity
against MCF-7 cancer cell line. The docking results
indicate that copper complex was found to be fitted
into the active site of the enzyme and have
maximum binding energy (-19.4 kcal/ mol) and
demonstrated the highest affinity towards target
enzyme along with occupying the quite similar
active site as Schiff base ligand occupied. Cu (II)
complex showed considerable anticancer activity
against MCF-7 cell lines and more pronounced
antioxidant activity in the presence of DPPH. The
cytotoxicity screening of some of the new
compounds revealed that the selected compounds
showed reasonable antitumor activity against MCF-
7 cancer cell line in comparison to the traditional
anticancer drugs such as Cisplatin.
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