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ABSTRACT: Privileged structures have been widely used as an effective
template in medicinal chemistry for drug discovery. Chalcone is a common
simple scaffold found in many naturally occurring compounds. Chalcones,
considered as the precursors of flavonoids and isoflavonoids, are abundant in
edible plants. Chalcone metal complexes and their derivatives have been
known over the past fifty years. Copper is an essential element, and hence it
is used to synthesize metal complexes. Copper possesses a broad spectrum of
activity and a higher DNA binding ability when compared to platinum drugs.
The metal-based drugs may range from natural products to artificial organic
molecules. Their exceptional magnetic optical radioactive are used in many
non-invasive methods like magnetic resonance imaging (MRI), position
emission tomography (PET), optical imaging. Copper-based metal
complexes have been studied extensively towards DNA interaction aspects.
The binding ability of the complexes has been explored based on the results
of DNA binding studies assessed by different spectroscopic techniques like
UV absorption titration. Thus, we are reporting DNA interaction studies
using UV spectroscopic titrations of the copper complex based on
heterocyclic chalcones to signify it as an efficient interacting agent.

INTRODUCTION: Natural sources always led to
the discovery and invention of new chemical
entities as potent drugs. Chalcones are one of the
major classes of naturally occurring compounds
found as petal pigments and also in hearth wood,
leaf, bark, roots, fruits of various trees and plants *.
They are among the most suitable plant pigments
which produce yellow, red or blue pigmentation in
petals 2 Chalcones, have a common chemical
moiety of 1,3-diaryl-2-propen-1-one which is also
called as chalconoid belonging to flavonoid family.
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Chemically, chalcones consist of two aromatic ring
systems linked with a three-carbon o,f- unsaturated
carbonyl system, i.e., ketone ®. A huge number of
synthetic routes have been set forth for the
synthesis of chalcones, the most prototypical and
accepted being the Claisen—-Schmidt condensation
in an acidic or a basic media under homogeneous
conditions *. Chalcones and their derivatives have a
huge importance in medicinal chemistry, displaying

a wide range of important pharmacological
activities such as antiviral °, antimicrobial ®,
antihyperglycemic ’, antiulcer 8, analgesic °,

antimalarial *° activities.

Metals have an acclaimed a vital place in medicinal
chemistry . Therapeutic properties and applica-
tions of metals can be traced back to almost 500
years. Group 3-12 of the periodic table are known
as transition metals because they fill the d subshell
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(ultimate region), leaving 4s subshell incompletely
filled (penultimate region). This property of
transition metals resulted in the foundation of
coordination complexes. Metal complex or
coordination compound is a structure consisting of
a central metal ion or atom, which is known as
coordination center, which is bonded or surrounded
by ions or molecules known as ligands. Chalcones
are effective metal ion chelators and hence can
easily form metal-coordinated compounds. The
chalcones act as bidentate ligand and coordinating
through deprotonated oxygen and ketonic oxygen
atoms.

Copper is an essential trace element in chemistry.
Several metal complexes are in clinical use
(cisplatin being most successful) for the treatment
of several diseases, and many are being currently
tested in preclinical and clinical studies. Copper is
an essential trace element in redox chemistry,
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development, and growth. The major function of
copper molecules involves oxidation-reduction
reactions in which they react directly with
molecular oxygen to form free radicals. More
recently, mixtures of copper chelators with copper
salts have been reported as efficient apoptosis
inducers and proteasome inhibitors as a potential
antitumor agent.

DNA is the prime target for the development of
novel drugs, and hence, DNA binding studies using
spectroscopic techniques have been in the limelight
in recent years. Studies indicate that transition
metal complexes bind covalently with DNA by
intercalation, groove binding, and external
electrostatic binding. Among several types of
transition metal complexes, copper has a better
property for the hydrolysis of DNA because of its
Lewis acid properties *2.
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FIG. 1: BIOLOGICAL ACTIVITIES OF CHALCONES

MATERIALS AND METHODS:
Synthesis of Parent Ligand {L}:
(E)-1-(furan-3-yl)-3-(4-methoxyphenyl)prop-2-
en-1-one:  Anisaldehyde and  2-acetylfuran
dissolved in methanol was stirred at room
temperature till mixture gets dissolved. The

solution of KOH was added to the above mixture
and refluxed at 0-5 °C for 82 h. The residue
obtained is washed with cold water. The brown
colored crystals were obtained and recrystallized
using chilled ethanol.

CHO o,
O
+ - CH,
H,CO H

o
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—_—

E
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SCHEME 1: SYNTHESIS OF LIGAND L. 1a: NaOH, EtOH, 100-140°C; 1b: KOH, MeOH, 0-5°C ; 1c: KOH, MeOH, rt.
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Synthesis of Parent Ligand {L-1}:
(E)-3-(2-hydroxyphenyl)-1-(pyridine-3-yl)prop-
2-en-1-one: The mixture of salicyaldehyde (0.1M)
in ethanolic solution and 2-acetylpyridine (0.1M) in
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KOH was refluxed for 96 h. The brownish colored

precipitate obtained was filtered and washed with
cold water.

CHO | %
+ s CHy
H OH N
0

0
1a,1b,1c “ N
—_—
o
OH N

SCHEME 2: SYNTHESIS OF LIGAND L-1. 1a: NaOH, EtOH, 100-140°C; 1b: KOH, MeOH, 0-5°C; 1c: KOH, MeOH, rt

Synthesis of Metal Complex MEC-1: Molecular
formula:  [CaH29CuO7],  Molecular  mass:
553.08g/mol. 2 mmol of ligand solution in
methanol was stirred with Immol of methanolic

solution of copper acetate for 72 h at room
temperature. The pale yellow colored crystals were

obtained and washed with chilled ethanol.

CHO
2 /@ 4+ Cu(CH3COO); — =
H.CO H

SCHEME 3: SYNTHESIS OF METAL COMPLEX MEC-I

Synthesis of Metal Complex MEC-I1: Molecular
formula  [C3H3,CuNOg],  Molecular  mass
564.11g/mol, Mixture of methanolic solution of
Immol ligand and 1mmol of L-1 is added to a

methanolic solution of copper acetate solution and
stirred on a magnetic stirrer and refluxed for 18
hours at room temperature.
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SCHEME 4: SYNTHESIS OF METAL COMPLEX MEC-II

Preparation of Complex Solution MEC I: Metal
complex MEC | is very soluble in ethanol. Hence
the stock solution of ImM (100ml) was prepared in
ethanol by dissolving 0.55g of MEC | in 100ml of
ethanol.

Preparation of Complex Solution MEC I1: Metal
complex MEC Il is very soluble in ethanol. Hence
the stock solution of ImM (100ml) was prepared in
ethanol by dissolving 0.56g of MEC Il in 100ml of
ethanol.
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Preparation of DNA Solution: The DNA solution
was prepared in distilled water (pH=7) of
concentration 1mg/ml. The sodium salt of DNA
was extracted from Salmon milt. (HIMEDIA®
RM511-5G).

DNA Binding Studies by UV Spectroscopy: UV
absorption titration was carried out by keeping the
complex concentration at 40uM. complex solution
was prepared in ethanol. Titration was carried out
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by monitoring ligand-based transition of the
complex along with 10uM increments of DNA.

RESULTS AND DISCUSSION:
DNA Interaction Studies of MEC I:

— Complex 40 MicroM

Complex 40 MicroM + DNA_1
Complex 40 MicroM + DNA_2
Complex 40 MicroM + DNA_3
w—— Complex 40 MicroM + DNA_4
— Complex 40 MicroM + DNA_5
Complex 40 MicroM + DNA 6
Complex 40 MicroM + DNA 7
Complex 40 MicroM + DNA_8
Complox 40 MicroM + DNA_S
Complex 40 MicroM + DNA_10

024
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01

Wavelength (nm)

FIG. 2: DNA INTERACTION STUDIES OF MEC |

DNA Interaction Studies of MEC II:

o COM PAOX 40MICIO M+ DNA_1
w— COMplox 40micro M+DNA_2

complox 40m » M+*DNA_D
— COM plox 40micro M+DNA_4
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FIG. 3: DNA INTERACTION STUDIES OF MEC Il

The complex synthesized from the ligand was
assessed for the DNA interaction studies. Change
in the n-* transition of the complex was focused
on finding out the interaction of the compound with
DNA. The absorbance and Amax Of complex Fig. 2,
3 was observed after successive increments of
DNA. The hypochromic effect was observed,
stating the effective interaction between complexity
and DNA.

CONCLUSION:  The  heterocyclic  metal
complexes were subjected to DNA interaction
studies using UV spectroscopic titration. In the UV
titration, both the complexes showed decreased
absorbance with each consecutive addition of DNA
solution and thus stating an effective interaction
with DNA.
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