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ABSTRACT

A new Schiff base ligand was derived from the condensation reaction of Cinnamaldehyde and 4, 4’-
diaminodiphenylmethane. Using this ligand the transition metal complexes Cu (1), Zn (I1), Co (I1) and Ni (I1) were
synthesized. The structural features of the synthesized compounds were confirmed by UV visible, NMR spectroscopic
techniques and SEM. The thermal behavior of the metal complexes was determined by thermo gravimetric analysis
(TGA). All the metal complexes were investigated for their anti oxidant and anti inflammatory activity. The metal
complexes were tested the larvicidal activity against Culexquinquefaciatus. Anticancer activities were also studied
towards human Osteosarcoma cells. Molecular docking also studied for the ligand and metal complexes. The obtained
result showed that the complexes especially Cu (1) metal complex strongly active against cancer cells.

Key Words: Schiff base, Molecular docking, larvicidal activity, anticancer activity.

INTRODUCTION

The chemistry of transition metal complexes has been receiving considerable current attention, because of the interesting
biological properties exhibited by these complexes. Transition metal complexes have useful applications in the biological
field. Several complexes of multidentate ligands containing O and N donor sites were used for catalysis. In comparison
with other transition metal complexes, transition metal complexes also have many chemical and industrial applications.
Metal complexes of Schiff bases derived from diaminodiphenylmethane derivatives are used for their wide range
applications in agro industry, catalysis, and biological activities have been reported widely (Rezaeivala and Keypour
2014) Similarly, cinnamaldehyde derivatives are of great interest. Synthesis and characterization of ligand derived from
cinnamaldehyde with 4,4°-diaminodiphenylmethane and its Co(I1), Ni(ll), Cu(ll) and Zn(1l) complexes have been chosen
for investigation. Molecular docking, in vitro antimicrobial and cytotoxicity activities have also been carried out in order
to ascertain their therapeutic values.

2. EXPERIMENTAL

2.1. Materials and methods

All chemicals and solvent were obtained from commercial sources and were used as received without any further
purification.

2.2. Synthesis of ligand and complexes

2.2.1. Schiff base Ligand (DC)

Ethanolic solution of 4,4 diamino diphenyl methane and cinnamaldehyde were taken in RB flask in 1:1 molar ratio and
refluxed for one hour. The reaction mixture is poured into ice; a yellow compound of Schiff base ligand was obtained.
The precipitate was filtered, washed with water and dried. The synthetic route is given below (Scheme 2.1).
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4,4'-diaminodiphenyl cinnamaldehyde . '
methane Schiff base ligand (DC)

Scheme 2.1. Preparation of DC.
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2.2.2 Metal complexes [M(11)-(DC):]

The metal complexes were prepared by adding ethanolic solution of Zn(l1) nitrate, Co(ll) nitrate, Ni(ll) nitrate and Cu(ll)
nitrate to the ligand in ethanol in 1:2 (metal: ligand) molar ratio and refluxed for about 12 hours at 80 °C. The precipitate
solid were filtered and washed with ethanol and dried.

The designed novel synthetic route is shown in Scheme 2.2. The designed synthetic route is highly efficient and gave the
final compounds in good yields.
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[M(D-(DC),]
[M=Co,Ni,Cu,Zn]
Scheme 2.2. Preparation of [M (11)-(DC)2].

2.3. Determination of antimicrobial activity

The agar well diffusion method was used to screen the anti-microbial (20ml) was poured in to each Petri plates. The plates
were allowed to solidify for Sminutes and 100l in Colum suspension was swapped uniformly and allowed to dry forl5
minutes. Using sterile cork borer of 8 mm diameter, wells were bored into the seeded agar plates and these were located
with a 100 pl solution of each compound in DMSO and all plates were incubated at 37°C and the diameter of inhibition
zone around each disc was measured after 24 hours for bacterial and fungal species. The inhibition zone was developed
at which the concentration was noted and the results were recorded from the results, the activity index was calculated.

2.4. Larvicidal activity

The mosquito larvae were collected from water habitats of Nagercoil, Kanyakumari District using a wide mouth container.
The mosquito samples were brought to the laboratory, morphologically identified using standard manual and used for
larvicidal activity studies. Cleaned sterile beakers were taken and 20 early in star larvae of Culex were taken in 200 ml
of tap water. To this 100 ppm of synthesized complexes was added. 20 larvae taken in tap water (without copper complex)
served as control. The beakers were kept for 24 h, 48 h, 72 h and 96 h for mortality of the larvae (Culex).

2.5. Anti-inflammatory activity

The reaction mixture (0.5 ml) consisted of 0.45 ml bovine serum albumin (3% aqueous solution) and varying
concentration of compound (25, 50, 75,100 pg/ml of final volume), pH was adjusted to 6.3 using small amount of IN
hydrochloric acid. The samples were incubated at 37°C for 20 min and then heated at 80°C for 2min. After cooling the
samples, 2.5 ml phosphate buffer saline (pH 6.3) was added to each tube. The absorbance was measured using
spectrophotometer at 416nm. The percentage inhibition of protein denaturation was calculated as follows:

Percentage inhibition = [(Abs Control — Abs Sample) / Abs control)] x100

2.6. Anti-oxidant activity by dpph radical scavenging assay

Ascorbic acid was used as a reference standard and dissolved in distilled water to make the stock solution with the
concentration (1mg/1000ul). The solution of DPPH in methanol 60uM was prepared fresh daily before UV
measurements. This solution (3.9ml) was mixed with various concentrations (250, 500, 750, &1000uL). The samples
were kept in the dark for 15 minutes at room temperature and the decrease in absorbance was measured at 515nm. Control
sample was prepared containing the same volume without any extract and reference ascorbic acid. 95% methanol was
used as blank.

Radical scavenging activity was calculated by the following formula.
%Inhibition =(Absorbance of control at 0 minute-Absorbance of Test)/Absorbance of control at 15 minutes x 100
Where C = absorption of control sample (t = 0 min), C= absorption of control (t = 15 min), T = absorption of test solution.

3. RESULTS AND DISCUSSION

3.1 Characterization Studies

3.1.1 Characterization of ligand and its complexes

The purity of DC and complexes were examined by thin layer chromatography. They are readily soluble in EtOH and
DMF, while complexes were insoluble in water. All the complexes were stable at RT. The physical parameters of DC and
complexes are tabulated in Table 3.1
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Table 3.1 Physical and molar conductance data of DC and complexes.

Compounds Molecular Colour Yield M.P Molar
formula (%) O conductance
(@ cm?mol?)
DC Ca1H26N2 Brownish 87 210 -
Yellow

[Co(I1)-(DC)2] Ce2Hs6N4 Co Purple 81 >300 11
[Ni(”)-(DC)z] Ce2Hs6N4Ni Green 77 >300 13
[Cu(I1)-(DC)2] Ce2Hs6N4Cu Blue 81 >300 16
[Zn(I1)-(DC).] Ce2Hs6NazZn Colourless 80 >300 21

3.1.2. Elemental analysis
Analytical data of DC and complexes are tabulated in Table 3.2. Newly synthesized DC and its [M(I1)-(DC).] showed
1:2 metal-to-ligand stoichiometry for all complexes and in agreement with the elemental analysis data.

Table 3.2. Analytical data of DC and complexes.

Found (Cal.) (%)
Compounds C H N
DC 78.00(78.15) 6.09(6.10) 6.49(6.57)
[Co(11)-(DC)] 81.02(81.62) 5.07(5.70) 6.03(6.14)
[Ni(11)-(DC)2] 81.02(81.62) 5.11(5.70) 6.01(6.14)
[Cu(11)-(DC)] 81.60(81.65) 5.19(5.70) 6.11(6.14)
[Zn(11)-(DC)2] 81.61(81.65) 5.18(5.70) 6.06(6.14)

3.1.3. Molar conductance

Physical and molar conductance data of DC and complexes are given in Table 3.1. The molar conductance measurements
of metal complexes in10°M DMSO solution were measured. The low molar conductance values the range 11-21 Q-
tem2mol™ suggest the non-electrolytic behavior of complexes (Geary 1971).

3.1.4. Infrared spectra

The important infrared spectral bands of ligand and complexes are given in Table 3.4. IR spectra of DC and [Co(ll)-
(DC)z2], [Ni(11)-(DC)2], [Cu(I)-(DC)2] and [Zn(I1)-(DC)2] complexes are shown in Fig 3.4.1-3.4.5 respectively.

IR spectrum of the ligand revealed the absence of characteristic bands of amino group of 4,4’-diaminodiphenylmethane
and carbonyl group of thiophene-2-carboxaldehyde fragments of precursors and appearance of a new strong band at 1630
cml, which is the characteristic of azomethine group v(C=N), that confirmed the formation of proposed Schiff base ligand
(Mohamed et al. 2005).

[Co(I1)-(DC)z]

The IR spectrum of DC show a strong band at 1630 cm is assigned to stretching vibration of (C=N). During complex
formation this azomethine band was shifted to 1633 cm™* indicate coordination of azomethine nitrogen atom to metal ion,
which was further evidenced by the appearance of medium intensity band at 444 cm* due to v(M-N) vibration [Baradie
et al., 2014].

[Ni(I1)-(DC)2]

A strong band observed at 1630 cm in the IR spectrum of DC is assigned to v(C=N) vibration. This band was shifted to
the lower region 1635 cm™ indicate coordination of azomethine nitrogen atom to Ni(ll) ion. It was further evidenced by
the appearance of medium intensity band at 484 cm™ due to v(M-N) vibrations.

[Cu(I)-(DC)]

In the IR spectrum of DC, a strong band observed at 1630 cm is assigned to v(C=N) vibration. This band was shifted to
1635 cmt in [Cu(1)-(PT).] suggest coordination of azomethine nitrogen atom to Cu(ll) ion. Moreover, medium intensity
band appeared at 480 cm™ is assigned to v(M-N) vibrations.

[Zn(11)-(DC)2]

A strong band at 1630 cm™ in the IR spectrum of DC is assigned to (C=N) stretching vibration. During complex formation
this band was shifted to the lower wave number 1640 cm™ point out the involvement of azomethine nitrogen atom in
coordination. The appearance of band at 487 cm due to v(M-N) vibrations, this further supports the above observation.
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Fig. 3.4.1. IR spectrum of DC.
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Fig. 3.4.3 IR spectrum of [Ni(ll)-(DC),].
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3.1.5. 'H NMR spectra
'H NMR spectra of DC and [Zn(11)-(DC),] were recorded at room temperature in DMSO-d6 solution. *H NMR spectrum
of DC is shown in Fig. 3.5. The ligand, DC displayed a characteristic singlet signal at 8.30 ppm could be assigned to
azomethine proton (Refat et al. 2014). The observed multiplets in range 7.11-7.67 ppm are attributed to aromatic ring
protons (Ali 2014). In the spectrum of [Zn(11)-(DC),] shown in Fig. 8.7, azomethine proton undergoes deshielding upon
coordination and gives singlet signal at 8.40 ppm. This confirms that the coordination took place through azomethine

nitrogen. The NMR spectral data further justified the mode of chelation provided by infrared spectral data.

Fig. 3.4.5. IR spectrum of [Zn(I1)-(DC)2].

Table 3.4 Important IR spectral bands of DC and complexes.

Compounds v(C=N) v(M-N)
DC 1630 -
[Co(11)-(DC)2] 1633 444
[Ni(11)-(DC)2] 1635 484
[Cu(11)-(DC)2] 1635 431
[Zn(11)-(DC).] 1640 487
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Fig. 9.7 *H NMR spectrum of [Zn(11)-(DC).].

3.1.6. UV-Vis. spectrum

An absorption band observed at 315 nm in the UV-Vis. spectrum of DC may be assigned to n—x* transition which is the
characteristic of C=N group [Sebastian et al., 2011].The position of this spectral band was shifted to higher wavelength
region in the spectra of [M(11)-(DC).] complexes suggesting the coordination of DC to the metal ions.

3.1.7. Electronic spectra
Table 3.7. Electronic spectral data of complexes.

Complexes Amax (NM) Transitions Geometry
[Co(1)-(DC),] 635 Aoy — *Tig Tetrahedral
[Ni(11)-(DC),] 580 A1y — Az Square planar
[Cu(1)-(DC)] 640 2By — 2Aqq Square planar

Electronic spectrum of [Co(ll)-(DC),] showed a band at 635 nm assignable to  4A,q —*T14 transitions in tetrahedral
geometrical environment [Dutta & Syamal, 1993]. The observed absorption band in the [Ni(ll)-(DC)2] at 580 nm
corresponds to *A;q — 1Az transitions, characteristic of a square planar geometrical environment [Sathyanarayana, 2001].
The broad absorption band detected in the electronic spectrum of [Cu(Il)-(DC).] complex at 640 nm may be accredited
to 2B1g — 2Aqq transition designate square planar geometry. [Zn(11)-(DC).] complex is diamagnetic and completely filled
d* configuration, therefore it would have tetrahedral geometry (Todor & Carmay 2000). The electronic spectral data of

complexes are tabulated in Table 3.7.

From the relevant features of spectral data, structure of DC and its complexes are shown in Fig. 3.7.1 (a,b).

©/VCH NN—— ul\f\@
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Fig. 3.7.1. Structure of (a) DC, (b) complexes (M=Co, Ni, Cu & Zn).

3.1.8 Thermal studies

The thermal stability of [Cu(l1)-(DC).] was investigated using TGA analysis at a heating rate of 10°C min™ in N, from
30 to 800°C. The representative TGA curve of [Cu(Il)-(DC),] is shown in Fig. 3.8. The thermogram of [Cu(ll)-(DC):]
clearly shows that there is no weight loss up to 240°C, indicating stability and the absence of water molecule in the
complex. The first stage decomposition observed in the temperature range of 240-250 °C is attributed due to the melting
of ligand. The complex underwent second stage decomposition in the temperature range 350-400 °C is due to the
decomposition of ligand. The complex is being in the form of its metal oxide (Arslan et al. 2003) above this temperature.

100.0

TG %

50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0
Temp Cel

Fig. 3.8. TG of [Cu(Il)-(DC)2].

3.1.9. Powder XRD

Powder XRD patterns of DC and [Cu(ll)-(DC),] were recorded over the 26 = 10°- 80°and its patterns are shown in Fig.
3.9. DC showed sharp crystalline peaks could be due to agglomeration and nanocrystalline behaviour of the particles
(Cullity 1978). Powder XRD patterns of [Cu(ll)-(DC).] displayed amorphous morphology. Also Debye Scherer’s
equation was used to calculate the average crystallite size of the ligand and found to be 63 nm suggesting that these
samples are in nanocrystalline regime.
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Fig. 3.9. PXRD patterns of (a) DC and (b) [Cu(ll)-(DC)].

3.1.10. SEM

The surface morphology of the DC and its [Cu(l1)-(DC)2] complex were studied by scanning electron microscope. The
SEM images of DC and its [Cu(ll)-(DC),] are given in Fig. 3.10 (a,b). The SEM image of DC showed flake like surface
morphology in nano regime in which particles are randomly distributed (Khan et al. 2013). [Cu(ll)-(DC),] complex
displayed spherical shape (Joseyphus and Nair 2008).

¥ . ¥
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Fig. 3.10(a,b). SEM images of (a) DC and (b) [Cu(Il)-(DC)].
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3.2. Biological evaluation

3.2.1 Antimicrobial activity

The plot of variation of inhibition zone of DC and its metal complexes against bacterial and fungal species are shown in
Fig. 3.11. In vitro antibacterial activity revealed that that ligand and complexes exhibited excellent activities against the
tested pathogens, the highest zones of inhibition i.e. 22,19, and 24 mm were observed in Klebsiella, A.Niger and
Pencillium in case of [Cu(ll)-(DC)2], which is even greater than the standard used (Vanomycin). The inhibition zone of
synthesized compounds against various tested pathogens is tabulated in Table 3.8.

Table 3.8. Antimicrobial activities of ligand and complexes.

Zone of inhibition (mm)
DC [Co(ID)- [Ni(ID)- [Cu(I)- [Zn(11)- # Vanomycin
Microbial species (DC)7] (DC)7] (DC)2] (DC)7] /Clotrimazole
Bacteri Pseud_omonas 12 16 13 15 17 13
al Klebsiella 16 19 20 22 26 15
S. aureus 10 14 17 21 22 13
C.Albican 15 18 21 17 24 17
Fungal
A.Niger 11 13 10 22 19 18
Pencillium 13 14 20 18 15 20

# Standards

Fig. 3.11. Antimicrobial activity of DC and complexes.

Among the complexes, [Cu(l1)-(DC).] complex has maximum and [Zn(Il)-(DC).] complex has least antibacterial effect.
For antifungal activity the highest inhibition zone (24 mm) was measured for [Zn(I1)-(DC).] against C.Albican. [Ni(ll)-
(DC)] showed highest inhibition zone against the fungal species Pencillium. In the case of C.Albican highest inhibition
zone of 24 mm was noted for [Zn(I1)-(DC).]. The antibacterial and antifungal activity of the DC and metal complexes
indicate that the complexes possess higher growth inhibition potential than the ligand. The enhanced activities of the
complexes are due to the variation in the structure and reactivity of the DC upon coordination (Patil et al. 2011).

3.2.2 Antioxidant activity

The radical scavenging effects of ligand and metal complexes at different concentrations were examined and results are
summarized in Table 3.9. Concentration dependent plot is presented in Fig. 3.12. It showed that metal complexes have
higher activity than the DC, which is mainly due to the coordination of organic ligand with the metal ion. Among the
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examined complexes, [Cu(ll)-(DC),] exhibited highest scavenging activity. [Zn(ll)-(DC).] has shown comparable
activity. [Co(Il)-(PC).] and [Ni(11)-(DC),] have shown moderate activity in comparison. The variation in the antioxidant
activity results may be due to the redox properties. Generally, chelate ring size, axial ligation, degree of unsaturation in
the chelate ring etc. are the factors which affect the redox properties of complexes (De Souza and De Giovani 2004).

Table 3.9. Antioxidant activity of DC and complexes.

Compounds % Inhibition
250 ug 500 ug 750 ug | 1000 pg
DC 7.7 7.58 7.86 8.27
[Co(I1)-(DC)2] 11.58 11.72 12.00 12.96
[Ni(I1)-(DC)2] 11.44 12.82 13.24 14.34
[Cu(1N)-(DC),] 28.27 28.55 30.34 30.89
[Zn(11)-(DC)2] 23.03 24.00 24.82 25.79
50
B =50 1=
B s00 ne
401 I 750 =
I 1000 ng
30 -
=
2
= 20 -
=
S
10 -
0 -
DC Codll) Ni(ID) Cu(ll) Zn(1D)
Compounds

Fig. 3.12. Concentration dependent curves of antioxidant potency of DC and complexes.

3.2.3 Anti-inflammatory activity
Anti-inflamatory activity of DT and complexes are shown in Fig.3.13. The ligand and complexes exhibited effective

inhibition of heat induced albumin denaturation at different concentrations as tabulated in Table 3.10.

Table 3.10. Anti-inflammatory activity of DC and complexes.

Compounds % Inhibition

25 ug 50 pg 75 ug 100 pg
DC 4.27 4.84 5.22 5.70
[Co(11)-(DC)2] 9.88 11.02 15.20 16.82
[Ni(I)-(DC).] 15.49 17.11 17.39 18.06
[Cu(11)-(DC)2] 30.89 31.65 33.65 34.41
[Zn(11)-(DC)] 11.78 12.45 12.64 13.30

The results showed that on increasing the concentration, the percentage inhibition also increased and complexes exhibit
higher inhibition capability than that of ligand. The Cu(II) complex showed maximum inhibition of 34.41% at 100 pg/Ml.
Ni(Il) complex showed 43.15% activity at highest applied concentration. Comparable activity was noted for Co(ll)
complex, while Zn(Il) complex showed least inhibition at the highest concentration.
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3.2.4 Larvicidal activity
The larvicidal activity of DC and metal complexes were performed against the larvae of culex quinquefasciatus at 100
ppm and the result of mortality values are listed in Table 3.11. The graphical representation of larvicidal screening is
shown in Figure 3.14. Highest mortality value was observed for Cu(l1) complex. Co(Il) complex have moderate mortality
value against culex quinquefasciatus. Zn(Il) complex showed intermediate activity, while Ni(ll) complex showed least
activity than other complexes. The metal complexes showed higher larvicidal activity than the Schiff base ligand. The
increased mortality rate of Cu(ll) complex can be due to the increase in lippophilicity on complexation. Chelation
increases the liphophilic nature of the central metal atom, within the cell membrane of the larvae and enhancing larvicidal
activity of metal complex.
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Fig. 3.13. Anti-inflammatory activity of DC and complexes.
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Fig. 3.14. Larvicidal activity of DC and complexes.
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Table 3.11. Larvicidal activity of DC and complexes.

Larvicidal activity (%)
Compounds 24 hr 48 hr 72 hr 96 hr
DC 8 12 16 20
[Co(1)-(DC),] 19 23 12 9
[Ni(1D-(DC)y] 16 12 16 13
[Cu(1D)-(DC),] 28 38 40 25
[Zn(1D)-(DC);] 22 24 18 25

3.2.5 Molecular docking

Molecular docking is a preeminent technique in structure-based drug design to understand mechanisms of ligand
recognition and specificity and thereby giving an insight into presumable protein-ligand interactions and the binding
affinity. Molecular docking studies have been performed to discover the binding mode of the ligand and metal complexes
with the most probable site of TP53 (PDB code: 501H) (Yan Q et al. 2022). Best possible binding sites of DC and
complexes are depicted in Fig. 3.15. Docking results are tabulated in Table 3.12.

Table 3.12. Docking results of DC and metal complexes.

Compounds Binding free energy Bonded Residues

(kcal/mol)
DC -4.46 ASP 831, LEU 694, ARG 817
[Co(1)-(DC),] -5.75 LEU 889,LEU 820, PHE 771
[Ni(11)-(DC);] -5.21 ILE720, LEU753, VAL718
[Cu(1)-(DC).] -5.87 SER 816,CYS 773, ASP 831, ASN

868

[Zn(11)-(DC);] -5.21 LYS 828, ASP 746, SER 945

In the ligand azomethine nitrogen forms, a bond of 2.5 A, with LEU 694 residues. The [Co(ll)-(DC),] complex has been
docked deeply with the binding pocket of the protein forming two hydrogen bonds with LEU 889 and LEU820 with the
binding energy of -5.75 kcal/mol. The ligand and all metal complexes show good binding affinity towards the target
receptor. Highest binding affinity has been observed with copper complex and is subjected to in vitro cytotoxicity. The
obtained best binding energy of [Cu(Il)-(DC),] complex is -5.87 kcal/mol, while [Zn(11)-(DC).] had binding energy of
-5.21 kcal/mol. Careful examination of molecular docking interactions of [Cu(ll)-(DC).] reveal that the entire metal
complex is docked intensively in the groove of the receptor and stabilizes it with hydrogen bonds formed by the amino
acid residues SER 816,CYS 773, ASP 831 and ASN 868 (Morris et al. 1998).

3.2.6 Cytotoxicity

Cytotoxic and antiproliferative studies using cell lines give relevant information about the anticancer potential of
pharmaceuticals. The requirement of anticancer drug candidates is that they should kill the proliferating cancer cells
without affecting the normal cells. Here cytotoxicity of [Cu(ll)-(DC),] was evaluated by MTT assay against Saos-2 (bone
cancer) cell lines (Pravin et al. 2017; Andiappan et al. 2018). Dose dependent effects of [Cu(I1)-(DC):] on the cell viability
of Saos-2 cell lines are represented in Fig. 3.16. The cell viability at different concentrations are given Table 3.13.

The results indicate that [Cu(l1)-(DC),] exhibited excellent cytotoxic effects at various concentrations, 10 to 100 ug/mL.
The curves of [Cu(Il)-(DC).] complex on cell viability of Saos-2 cells illustrated that increase in concentration of [Cu(l1)-
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(DC),] adversely decreased the viability of the treated cell lines. Also, highest decrease in cell viability (4.25%) is
observed at the highest applied concentration. Cytotoxicity results showed that on increasing the concentration above 75
ug/mL, resulted a drastic change in the morphological characteristics of tested cell lines. Cells become rounded and
completely floated in comparison to the control morphology at the highest applied concentration. These results suggest
that [Cu(ll)-(DC).] is able to develop an inhibitory effect on the proliferation of the Saos-2 cell line.

Table 3.13. Percentage cell viability of Saos-2 cell lines at different concentrations of [Cu(Il)-(DC)].

Sample concentration (ug/mL) Cell viability
(%)

10 88.06

25 86.25

50 84.97

75 72.46

100 4.25

Control (doxorubin) 41.62

100 —

80

10 25 50 75 100
Concentration (ug/mL)

Fig. 3.16. Dose dependent effects of [Cu(l1)-(DC).] on the cell viability of Saos-2 cell lines.

4. CONCLUSIONS

Co(1II), Ni(IT), Cu(II) and Zn(IT) complexes of DC derived from cinnamaldehyde and 4,4’ -diaminodiphenylmethane were
synthesized and characterized. The results show that ligand is coordinated to the metal ions in a bidentate manner and the
geometrical structures of metal complexes are found to be square planar and tetrahedral. Molecular docking studies
indicate greater interactions of [Cu(I1)-(DC),] complex with the TP53 evidenced by their best binding energy and highest
number of hydrogen bonded residues during interactions. The crystalline nature, crystallite size and morphology have
been obtained from PXRD and SEM. Ligand and complexes have exhibited anti-inflammatory and larvicidal activites.
The in vitro antimicrobial and antioxidant studies revealed that all complexes exhibit significant activities as compared
to ligand. The in-vitro cytotoxicity studies showed that [Cu(ll)-(DC),] has anticancer activity against bone cancer.
Furthermore, [Cu(ll)-(DC).] appears to be an excellent candidate, possessing antioxidant and anticancer activities
concomitantly based on the comparative data, hence offering a credible alternative to conventional chemotherapeutic
drugs.
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