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ABSTRACT

The new Co(ll), Cu(ll), Mn(l1), Zn(l1), and Ni(ll) complexes, including H2DAPB by reacting 2- aminobenzoic acid with
4-amino antipyrine and glyoxylic acid. The new complexes were recognized by diverse spectroscopic methods,
and the arrangement of the complexes was assuredby Mass spectra and (TGA and DTG) thermal analyses. The in
vitro antifungal and antibacterial efficiencies of the compounds were screened versus fungi like C. Albicans, A.
niger R. stolonifer,and A. flavus, and bacteria such as S. aureus, E. coli, P. aeruginosa, B. subtilis. All the metal
complexes offered powerful antifungal and bacterial efficiencies than the ligand. The linking ability of CT-DNA
with the complexes was carried out by photophysical (emission titration

/absorption) methods in which an interactive mode of binding was observed. Moreover, outcomes of the DNA-
cleavage efficacy propose which the ligand and its metal complexes may cleave CT-DNA at various degrees. Then,
the study of interaction for complexes with CT-DNA hasbeen inspected by viscometric and absorption spectral
titration determents. Cytotoxicity studies of complexes on (MCF-7) cell line of human breast cancer were
screened by EtBr in (MTT) test. Cell viability 50%was given at 25 pg for Cu (l1),50 ug for Co(ll), 100ug for
Mn(ll),150ug for Co(ll) and 250 pg for Ni(ll). The compounds showed significant activity in the biological

studies.
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INTRODUCTION

Resistance of drugs has been an increasing question in the treatment of contagious diseases
reasoned by fungi, bacteria, parasites, and viruses. Infectious diseases like dysentery [1],
tuberculosis [2], diarrhoea [3], acute respiratory tract infectious [4] .it is necessary to find out more

economical, secure, and active chemotherapeutic factors [6]. Recently years, comprehensive
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studies have advanced in the area of coordinate components with a particular signal to their
biological efficacies [7]. Recent years have attended a great deal of attention in the preparation and
description of transition Schiff base metal coordinates of 4-amino antipyrine [8]. Pyrazolone
derivatives and particular 4-amino antipyrine are unique reagents due totheir significance in clinical
[9], biological [10], analytical [11], and pharmacologicalpurposes that use to prepare a new kind of
chemotherapeutic Schiff bases are presently tempting the interest of biochemists [12]. They have
been of considerable significance because of their sensitivity, selectivity synthetic, and flexibility
with the metal ions [13]. Hence, in this The paper describes the synthesis and characterization of
antifungal and antibacterial sensitive transition metal complexes of N202 donor type tetradentate

Schiff base formed by condensing 4-amino antipyrine and glyoxylic with 2-aminobenzoic acid.

Synthesis of Ligand 3-(((Z)-4-(((Z)-carboxymethylene)amino)-1,5-dimethyl-2-phenyl-1,2- dihydro-
3H-pyrazole-3-ylidene)amino)benzoic acid -: A mixture of 2-aminobenzoic acid (0.11g 9.9 mmol),
dissolved 10 ml in ethanol and amine compound of (4-amino antipyrine) (0.203 g, 9.9 mmol)
dissolved in 10 ml ethanol was refluxed on the water bath for six h under stirring. On cooling to
room temperature, was obtained. The crystal was filtered and washed with ethanol; upon
completion of the reaction, the product was crystallized in acetone and dried at ambient
temperature. Then a solution of Ligand (Z)-2-((4-amino-1,5-dimethyl-2-phenyl- 1,2-dihydro-3H-
pyrazole-3-ylidene)amino)benzoic acid (0.319g, 9.9 mmol) in (20 ml) ethanol, and a few drop of (
HBr 48%), was desiccated to (0.074 g, 10 mmol) a (Glyoxylic acid) solution of in (10 ml) ethanol. The
solution was refluxed with stirring for (6 hr). The resulting was a brown solution allowed to cool and
desiccated at room temperature. After that, clean with solvent and re-crystallization to the residue

with H20/methanol to result in a dark orange precipitate (24 hr).

Synthesis of its complexes

The following overall procedure was selected for the preparation of its complexes. To the ligand
DAPB (0.01 M) dissolved in (15 ml) ethanol of the competent divalent metal chloride [(0.01M)Co(ll),
Mn(Il), Zn(l1), Ni(Il), and Cu(ll)] was added slowly. Each solution was patronized with10% KOH solution
to regulate the pH to 7-8 range, and the resultant mixture was heated underreflux for three h on a
hot mantle. The bright-coloured metal complexes thus separated were filtered, washed successively
with small amounts of distilled water, methanol, and petroleum ether, anddried in a vacuum. The

purity of the complexes was tested by thin-layer chromatography using different solvent mixtures.
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In vitro assay for anti-cancer activity (MTT assay)

Cells (1 x 10°/well) were coated in 24-well sheets at 37 °C and incubated with 5% CO2 condition.
After the cell reaches the confluence, the various concentrations of the samples were added and
incubated for 24 hours. After incubation, the sample was removed from the well and washed with
phosphate-buffered saline (pH 7.4) or MEM without serum. 100 pl/well (5 mg/ml)of 0.5% 3-(4,5-
dimethyl-2-thiazolyl)-2,5-diphenyl-tetrazolium bromide (MTT) was added and incubated for 4 hours.
After incubation, 1 ml of DMSO was added to all the wells. The absorbance at 570 nm was measured
with UV-Spectrophotometer using DMSO as the blank. The concentration desired, and
determinations were completed for an (IC50) 50% inhibitions were measured graphically. The % cell
viability was determined utilizing the following formula:

% cell viability = A570 of treated cells/A570 of control cells x 100

Graphs are plotted to employ the concentration of the sample on the X-axis and the % of Cell Viability
on the Y-axis. Sample hegemony and cell hegemony are contained in each screening to liken the

whole-cell viability in cytotoxicity and anti-cancer efficiency assessments.

2.5.1. Absorption Titration
The titration of electronic absorption spectral of Cu, Ni, Co Mn, and Zn complexes with C.T.- DNA was

completed in Tris-HCI buffer (pH = 7.2).

2.5.2. Competitive Binding
The competitive binding of Cu, Ni, Co, Mn, and Zn complexes with EtBr link DNA in Tris- a buffer of

HCI/NaCl (pH 7.2) was inspected by utilizing spectroscopy of fluorescence.

2.5.3. Viscosity

In command to estimate the interaction of hydrodynamic between ligand and particles of C.T.-DNA
stabilized metal, and the viscosity instruments were completed at room temperature utilizing
Ostwald's viscometer maintained. Data were showed as (n/n0)* vs [Complex]/[DNA], where nand n0o
is the viscosity of DNA in the absence and presence of the complexes. Viscosity data were
determined from the noticed flow time of DNA, including solutions corrected for buffer alone n = (t -

t0) (Tris-HCI) (t0).

Gel Electrophoresis
The gel electrophoresis tests were completed by incubation for 2 h at 35°C as follows: 50 uM H202,
30 uM CT DNA, each Complex (50 pM) in Tris-HCl buffer (50 mM) (Ph=7.2). The specimens were
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electrophoresed pH 7.2 employing 14 8 EDTA- tris-acetic acid buffer at 50 V on 1% agarose gel for 2
h. The gel was stained employing one pg/cm?® E.B. and photographed under the light of U.V. after

electro-15 phoresis.
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Table (1): Some physical properties of prepared ligand (DAPB) and its complexes

Empirical formula | Formula Mwt| Mwt Color Dec. | Yield % Elemental Analysis
g/mol °C %Found(calculated)
C H N M
H,DAPB C20H18N40 | 378.39 Dark | 210 62.87 4.17 14.21 -
4 orang 58
e (63.49)| (4.80) | (14.81)
[Co( DAPB C20H20CoN 471.34| Brown 300 67.27 67.27 67.27 67.27
)(H20),].H,0 406 57
(50.97)| (4.28) | (11.89) | (12.50)
[Ni(DAPB C20H20N4N | 471.10 Dark 282 79 55.30 | 55.30 55.30 55.30
)(H,0),].H,0 i06 green
(50.99)| (4.28) | (11.89) | (12.4)
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[Cu(DAPB)(H:0).] | C20H20CuN4| 475.95 Dark > 67.27 | 55.27 55.27 55.27
06 brow 32 60
n 0 (50.47)| (4.24) | (11.77) | (13.35)
[Mn(DAPB)(H20).] | C20H20MnN4| 467.34|Pale brown > 55.09 | 55.09 55.09 55.09
06 32 78
0 (51.40)| (4.31) | (11.99) | (11.76
[Zn(DAPB)(H:0).] | C20H20N406| 477.78|Pale brown > 7 55.87 | 55.87 55.87 55.87
Zn 32
0 (50.28)| (4.22) | (11.73) | (13.68)
Table (3): I.R. spectral data of the ligand and its metal complexes
u(0.H.) u(C.H.)| u(C=0)| u(C=N) | u(C=QC) Vasy | Usy Uasy.- u(M-
Comp. u(0.H.)wa carboxyl imine (coo Usy N)
ter ic (CO0) | - | (COO) | v (M-
0)
(DAPB) 3245 3063 | 1686 1657 1569 - - -
3276 2976 1550
[Co(DAPB)(H20)2]. | 3411 3074 - 1621 | 1566 150 | 140 | 101 615
H20 2967 1520 5 4 471
[Ni(DAPB)(H20)2].H | 3428 3084 - 1632 1564 149 138 112 596
20 2971 1530 5 3 467
[Cu(DAPB)(H20)2] | 3432 3060 - 1625 | 1562 149 | 137 119 614
2957 1524 1 2 461
[Mn(DAPB )(H20)2] | 3415 3084 - 1631 1568 148 137 110 608
2981 1528 7 7 469
[Zn(DAPB)(H20)2] | 3420 3059 - 1634 1565 149 137 111 604
2975 1526 0 9 463
Table (4): Electronic spectral data of the ligand and its metal complexes
Compounds pneff| Amo Anm |°cm?®| €max | Transition
hm (mola geometry

14129




Nat. Volatiles & Essent. Qils, 2021; 8(4): 14124-14143

.cm? 1
mol .cm?)
ar
1
DAPB - - 259 3861 | 239 (> 1)
0 9
341 2932 | 150 (n=> %)
5
[Co(DAPB)(H,0):].2H,| 3.9| 7 | 260 3846 | 239 L.F
0] 2 1 9 Octahedral
341 2932 | 150 cT
5
418 2392 | 100 (4T1g >
3 4T1g(p))
741 1349 4 (‘Tig>
5 Asg)
[Ni( DAPB)(H20)2] H2O| 2.2 | 7 | 248 4115 | 244 L.F
/ 2 9 Octahedral
346 2890 | 175 cT
1
389 2816 | 110 | (3a2g->3T1
9 &(P))
482 2105 10 (PAg>°Tag)
2
841 1218 4 (Ag>°T2g)
0
[Cu(DAPB)(H,0),] | 3.4| 8 | 250 4000 | 246 L.F Octahedral
6 0 7
343 2915 | 167 cT
4
395 2531 | 121 (°B1g—>2Eg)
6
789 1291 | 32 | (*Big>%Asg)
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] °
252 4149 241 L.F
3 8
348 2816 189 CT
9
[Mn(DAPB)(H,0);] | 5.40| 7 390 2564 | 133 (*A1g>*Asg, Octahedral
9 1 ‘“Eg
(G))
458 2309 | 987 | (BA1g>4T2
> 8(G))
653 1639 | 41 | (6a1g->4T1
3 8(G))
[Zn(DAPB)(H,0),] - 8 247 4048 | 228 L.F Octahedral
2 5 9
355 2816 320 CT
9
401 2493 250 C.T
7

3.1. NMR spectra

'H NMR spectrum for [DAPB)] in DMSO-d6 displayed signal at chemical shift (6H = 1.85 ppm, 3H, s)
referred to the proton of the CHs-C moiety,(6H = 2.47ppm, 3H, s) referred to the proton oftheCHs-C=
moiety and (6H = 8.80ppm, 1H, s) referred to the proton of the CH=N moiety. The resonances at
chemical shift (6H = 7.08-8.38ppm, 13H, m), (Ar—H), are assignable to protons of the aromatic ring. The
signal at (6H = 12.31ppm, 1H) and (6H = 12.81 ppm, 1H) are assignhable to protons of (COOH) carboxylic
group of glyoxylic acid and (COOH) carboxylic group of benzoic acid, respectively. The spectrum
displayed chemical shifts at (8H = 2.50 ppm) referred to as the DMSO solvent. The results are
summarized in table (2).

The B3CNMR spectrum of (H.L.) in DMSO-d6 showed a signal at chemical shift (6=4.34 ppm) attributed to
the carbon atom of the CHs;-C=group, a signal at chemical shift at (6=30.41 ppm)assigned to the
carbon atom of the CHs-C-group. The chemical shifts at(6=168.35 ppm)and(6=172.35ppm) attributed
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to the carboxylic carbon atom COOH of glyoxylic acid and the carboxyliccarbon atom COOH of benzoic
acid respectively, while the chemical shifts at (6= 150.17and 155.07ppm) are assigned for imine
carbon atoms (-C=N-) respectively. The chemical shifts at(110.16 ppm) assigned to carbon atoms of
the (C-N) group. At last, the chemical shifts (6=124.28-

132.04 ppm) refer to C=C carbon atoms. The results are listed in Table (4).

3.2. I.R. spectra

The infrared spectrum of the ligand was showed abroad hesitancies at (3245 and 3276 cm™?), which were
due to (-0.H.) carboxyl groups [14]. The u(O-H) bands are absent in the I.R. spectrum of the complexes
due to that the carboxyl O.H. protons were lost upon complexation [15]. Another board band showed
(3411-3432cm™) in the spectrum of complexes. The bonds in the ligand spectrum were noticed at (1657,
1550) cmtin the spectrum of Schiff base ligand due to u(C=N) imines linkage were moved towards lower
hesitancies in all the complexes. Other sharp bands showed (1686cm™) carboxyl groups. These
hesitancies were moving to greater and fewer hesitations(1634-1621cm™) and (1530-1520cm™) results in
all the complexes, Au = (uasym. (COO)-usym. (COO

)) in range (101-111) in the spectra of the chelate complexes signalizes the participation of deprotonated
carboxylic groups (COOH) in chelation and bonding of metal ions through oxygen atoms of carboxyl
groups. Furthermore, evidence of the chelation to N and O was supplied by the manifestation of the
bands u(M-N) and u(M-0) in the (615-596 cm™) and(471-461cm™) region in the spectra of the complexes
[16]. The results are listed in Table (4).

3.3. Electronic spectra
The Complex's spectra were registered in DMSO solution. All the synthesized complexes presented the
elevated energy absorption band in the zone (38461- 41493) cm™ and (28169-29325) cm™ These

transferences may be indicated to the ligand field and charge transfer bands.

The U.V.-Vis spectrum of Co(ll) complex presented the two d-d transferences bands in the region23923
and 13495 cm™ which are assigned to (‘T1g - “T1g(P)) and (*T1g - *A2g) transitions, respectively. The
transitions support an octahedral arrangement of the Complex, which is also supported by its magnetic
sensitivity data (3.91B).

The U.V.-Vis spectrum of Ni(ll) complex presented three d—d bands at 28169, 21052, and 12180 cm™.
These identities to ((A2g—>3T1g(P)), ((A2g>3T1g), and (*A2g—>3T2g) transferences, respectively, being
diagnosis of an octahedral arrangement. This arrangement is moreover confirmed by its magnetic

sensitivity data (2.2IB).
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The Cu(ll) complex spectrum of offered the two (d-d) transition bands in the areas 25316cm™ and
12919cm™ which are due to (*B1g—>°Eg) and (B1g—>2A2g) transitions, respectively. These d-d band
transition bands robustly support an octahedral arrangement around the metal ion.

The U.V.-Vis spectrum of Mn(Il) complex presented the two d-d transition

bands in the region 25641 cm?, 23095 cm? and 16393cm? which are assigned
(*A1g>*Al1g,*Eg(G)),((A1g>*T2g(G)) and (°(A1g—>*T1g(G))transitions, respectively. The transitions support
the octahedral arrangement of the Complex, which is also supported by its magnetic sensitivity data
(5.40IB). The Complex of Zn(ll) is diamagnetic. Conformity to the experimental form, an octahedral

arrangement is suggested for this Complex. The results are listed in Table(5).

3.4. Molar conductance of metal complexes
In DMSO solutions of the complexes, conductance samples were recorded for 72-86 ohm.cm? molar?. Table

3 summarizes them as non-electrolytes.

3.5. Mass spectra

Mass spectra fit out a necessary guide for illustrating the composition of components. The mass spectra
of the Schiff base were determined and applied to liken their stoichiometry installation. The ligand
exhibited a molecular ion peak at m/z 378.19 correspondings to equivalent to its molecular weight
[C20H18N404] * ion. Also, the spectrum showed the fragments at m/z 200, 122, 121, 93, 76,63 59 and 45
corresponding to [C11H12N4]*, [C7H502]%, [C5H8N4]*, [C2H402], [C9H1002]", [C6H5]*

[C2H302]* and[COOH]* respectively.

3.6. Thermal analyses (TGA and DTG)

The weight lack for one coordinate was determined within the coinciding temperature reigns. The TGA

detour of (H2DAPB) displays a 1st appreciated at 30-300 °C mass lack of 48.87% (calked: 47.98%), which

may be due to the releasing of CH4 and C6H6 as gases. In the 2ndang 3rd stapes in the range 400-900 °C,
the ligand forfeits the residual portion with an evaluated mass lack of 51.65% (calced: 52.33%) with an
entire dismantling as NO, NO2, CO, CO2, etc. gases. The T.G. degradation of complexes was calculated by
T.G. analysis from surrounding temperature to 900 °C. The values from the T.G. analysis specified which
the dismantling of the complexes produces in 4 or 5 stages. The removal of water from these compounds
may be done in one or two steps. Between 20 and 110 °C, all complexes lost hydration water, and
beyond 180 °C, the chelated water molecule was lacking. For all complexes, the breakdown was

complete at 650 °C. The TGA of the Co(ll) coordinate offers three dismantling stages within the
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temperaturereign of 30-650 °‘C.The 1st stage of dismantling in reign 25-500 °C.The berk of hydrated
H20

Molecules were inspected from the exothermic peak around 40-300°C temperature; subsequently, the

forming of CoO has remained above 650 °C.

Cu(ll) complex undergoes 15t stage of decomposition in the range 60-700 °C, with an estimated mass loss
of 14.23% (calcd: 14.68%). This mass loss corresponds to the pyrolysis of the (an and3rd) steps include

the lack of ligand molecules, leaving CuO a residue. The inclusive weight lack values to 65.22% (calcd:

65.65%), and 21.69% (calcd: 21.05%) for the Cu(ll) chelate with ligand, respectively.

Furthermore, The TGA curves of the Ni(ll)- coordinate display three steps of dismantling in the reign of
25-620 °C. The 15t stage, at 25-250 °C, coincides with the lack of water molecules of hydration; in the

2nd stage, the chelated water molecule was lack. However, the following (3“:| and 4th) steps include the
lack of ligand molecules, loss of organic moiety, NiO. The inclusive weightlack values to 65.37% (calcd:
65.89%) and 20.35% (calcd: 20.05) for the Ni(ll) chelate with ligand, respectively. For the Mn(ll)
coordinate, the first step is in the temperature range 60— 98°C (mass loss = 14.03%; calcd for 2H20
(14.31%), which may account for the lack of water molecules of hydration. The mass lacks the existing
dismantling stages amount to 21.45% (calcd: 21.25%) and coincide with the elimination of H20, 1/2 02,
DAPB molecules, leaving 1/2 MnO as a residue. The overall weight loss amounts to 14.36% ((calcd:
14.73%),64.11% (calcd:64.49%), 21.71% (calcd: 21.61%) for the Zn(ll)chelates with DAPB ligand,

respectively.

Table 4: Thermal (TGA/DTG) analysis of ligand (H,DAPB) and its complexes.

Complex Temperature range t % weight loss DTA peak t (C) Process
(Q) Obs. (calcd)
(H2DAPB) 30-300, 400-900 48.05(47.23), 80,210, CH4(g) , C6Hb6(g)
52.33(51.65) 320,460 NO(g) , NO2(g) , CO(g)
, CO2(g)
[Co(DAPB)(H20 60-98,153-266, 360— 14.63 (13.98), 97,200, ,370, 2H20(coord), 1/2 02
)2].2H20 560, 65.56(63.78), 20.56(20.11) 520, 615 ,H20(lattice), loss of
>560 organicmoiety, CoO
[Cu(DAPB)(H20)| 60-165 286-560—>610 14.23(14.68), 195,240, 325,470, | 2H20(coord), , loss
2] 65.22(65.65), 21.69(21.05) 580 of organic moiety,
CuO
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25-125, 190-250 ,340— 14.45(14.87), 70, 230, 380, 520, 2H20(coord),
[Ni(DAPB)(H20) 510, >600 65.37(65.89), 20.35(20.05) 620 H20(lattice), loss of
21.H2 0 organic moiety, NiO
[Mn(DAPB)(H20)|  60-98,153-266, >559 14.03(14.31), 197,370,,615 | 2H20(coord),H20(latt
2] 64.23(64.61), 21.45(21.25) ice),
loss of organic moiety,
MnO
[Zn(DAPB)(H20) 150-260, 350-590, 14.36(14.73), 160, 540, 615 2H20(coord),loss of
2] >59| 64.11(64.49), 21.71(21.61) organic
0 moiety, ZnO

3.7. Biological | activity

Dose relies on antifungal and antibacterial researches of the complexes against four fungi (Fig. 8(b))and
four bacteria (Fig. 8(a)) displays which potential antifungal and antibacterial impact. Clearance of zones
in range (14-27)mm for A. niger, A. flavus, R. stolonifer, and C. Albicans. respectively for the complexes.
Clearance of zones in range (2-18)mm for S. aureus , P. aeruginosa, B. subtilis, E. coli, respectively for
the complexes. Results show that the activity of the complexes with fungi and bacteria when likened
to standard amphotericin for fungi and standard streptomycin for bacteria and in metals

The Complexes were modest, and the effectiveness of the complexes was somewhat greater than the
(DAPB). Antifungal efficacy of the complexes versus fungi results suggests that the zone of inhibitory
activity of (DAPB)is equal to the standard drug amphotericin.).Nevertheless, the antibacterial efficacy of
the complexes versus bacteria shows that the complexes have higher activity than standard

streptomycin. These data are shown in table 7.

Table 5: In vitro antimicrobial and antifungal activity of the ligand and its complexes
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Compounds Bacteria Organism
E. coli | S. aurous| B. subtilis P. A. niger| A.flavus| R. stolonifer| C. albicans
aeruginosa

control 1 1 2 2 8 7 7 5

DAPB 2 3 4 5 15 14 17 16

[Co(DAPB)(H20):] 7 10 11 10 20 23 26 22
1.2H,0

[Cu(DAPB)(H,0),] 9 12 16 14 25 26 27 24

[Ni(DAPB)(H,0),].H.0 13 15 15 13 28 23 21 26

[Mn(DAPB)(H.0)] 15 17 16 14 26 28 23 25

[Zn(DAPB)(H,0):] 12 14 14 18 24 26 26 27

3.8. Cytotoxicity Effect on Cancer Cell Line (MCF-7)

Efficacy of anti-cancer for the complexes & DAPB ligand with cell line of cancer MCF-7was inspected by
MTT examination. Cell of cancer MCF-7 was remedied with the complexes and DAPB ligand the % cell
viability at 24 h post-exposure (0— 250 ug/mL) was specified Table 8. From the notice, the % of the cell
viability Cu, Ni, Mn, Zn, Cocomplexes & DAPB ligand was increased with the accretion of concentration.
Cell 50% ,the ability was obtained at 25 pg for Cu(ll)complex,50 pg forCo(ll)complex100ug for
Mn((ll)complex , 150ug for Co(ll)complex and 250 ug for Ni (ll)complex. This

result shows which Cu((ll)complex have more cytotoxicity by cell line MCF7 cancer than other
complexes. Moreover, realizations are necessary to evidence the anti-cancer activity of Cu(ll) in the

future.

3.9. DNA Binding

Absorption Spectral Titration

The DNA concentration in various additions from (10-100)ulL to DAPB steadied metal, the absorption
intensity band at 252, 261, and 287 nm for Cu, 246, 264, and 290 nm for Ni 250, 260, and 288 nmfor Co,
244, 258 and 291 nm for Mn and 248, 263 and 294 nm for Zn reduce and transferred to more wave
length which proposes the hypochromism with slight red transfer. The previous notices evidenced
which DAPB stabilized metals reacted with CT-DNA through hydrophobic interaction attributed to the

existence of hydrophobic groups. The harmonic lowering in intensity
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of the absorption band of the complexes that (Kb) constant of the intrinsicbinding were determined by
utilizing the equation

[DNA]/(ea — €f ) = [DNA]/(ea - €f ) + 1/Kb (eb - &f )

where, [DNA] is the DNA concentration in pairs of base, The Kb

data  ofCu(ll), Co (Il), Ni(ll) Zn((Il), and Mn(ll) complexes were 6.21x 10*, 6.19x 10*, 6.37x 10* 6.11x

10* and 6.05 x

10* respectively, €f coincides to the coefficient of extinction for the Complex in its free shape and eb
indicates to the coefficient of extinction for the Complex in its bound shape €a is the coefficient of
apparent extinction got by calculating Aobs/[Complex]. Amongst [Cu(DAPB)(H20)2] have more binding

affinity than, the complexes when links with CT-DNA as appeared Fig.7(a).

3.3.2. Competitive linking

The interaction conduct of interacting the complexes with CT-DNA was moreover assured by titration
of fluorescence spectral. From competitive binding (EtBr) ethidium bromide is interchange from EtBr
link-DNA by the addendum of 2ndary molecule. This experience was completed by EtBr link DNA with
varying concentration of Cu(ll) , Co(ll), Ni(ll), Zn(ll), Mn(ll)and

[Zn(DAPB)(H20)2] in (5 mM /50 mM) buffer of Tris-HCI (pH = 7.0) display in Fig. 7(a). These outcomes
show that the growth in the concentration of DPMM-CuNPs & DPMMNiNPs(secondary molecule) could
replace the EtBr in EtBr link DNA that assured the competitivebinding takes place. Corresponding to the
equation of the Stern-Volmer,

1/10=1+Ksv [Q]

, [Q] is the quencher concentration, 10 and | are the absence and presence of quencher fluorescence
intensities, Ksv is the constant of Stern-Volmer quenching. Ksv data of interacting Co (I1), Ni (1) , Mn(Il)

and Zn(ll) are 5.43 x 10%,4.74 x 10°*,3.36x 103, 3.36x 10%,2.57x 10° and 1.08 x

103 respectively. These notices propose that the Cu(ll) particles are highly interacting other metal

particles with CT-DNA.

Viscosity

The flow of viscous rose as the concentration of interacting complexes to CT-DNA grew during the
viscometric instrument. In Fig. 7( a )bar diagram was drawn between relative specific viscosity (n/ n 0) and 1/R,
where n and n° represent the specific viscosity of DNA in the presence and absence of interaction complexes, and

1/R = [Complex]/[DNA] (b). Cu(ll) has a higher affinity for DNA than complexes, according to the graph.

Table (6): % of Cell viability of the compounds with MCF7 cancer cell line
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% of Cell viability Concentration
( pg/mL)
100 50 25 12.5 5 Compounds
100 100 100 100 10.0 Control
48.2 29.7 31.5 31.8 47.3 (DAPB)
75.7 34.5 42.8 50.8 13.7 [Co(DAPB)(H20)2].2H2
o
52.2 35.1 35.3 50.8 12.7 [Cu(DAPB)(H20)2]
77.8 33.9 36.5 58.5 17.2 [Ni(DAPB)(H20)2].H20
59.3 .34, 36.1 58.7 17.2 [Cu(DAPB)(H20)2]
4
85.7 51.9 60.4 74.8 23.1 [Mn(DAPB)(H20)2].H2
0
61.5 36.7 34.4 39.7 9 [Zn(DAPB)(H20)2]

Fig.1. a) Titration of CT-DNA complexes via electronic absorption spectroscopy b) Influence of complex

viscosity on C.T. -.DNA viscosity
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Figure 2: Bioactive compounds: Inhibition zone in mm against various bacteria (a) and fungi (b); in

vitro cytotoxicity % versus Mcf-7 cells ( c ).

[DNA]/(ca — €f ) = [DNA]/(ga - &f ) + 1/Kb (gb - f)

where, The Kb data of Cu(ll), Co(ll), Ni(ll), Zn(ll), and Mn(ll) were 6.32x10* 5.54x10*4.68x 10%,
3.72x10* and 6.14x10% respectively. [DNA] represents the concentration of DNA in base pairs. €a is the
optical extinction coefficient obtained by dividing Aobs/[Complex]. €, corresponds to the Complex's extinction
coefficient in its linking shape. In contrast, & corresponds to the Complex's extinction coefficient in its free

form. When interacting with CT-DNA, no compound has a higher binding affinity than (DAPB).

N.A. cleavage studies

All of the complexes converted supercoiled DNA (Form-I) into open circular DNA (Formll). The typical

DNA cleavage procedures were carried out in an overall volume of (10 L pL) that included 20 mM Tris-

HCI buffer (pH 7.2), 500 uM, CN-DNA, and metal complexes (0.0001 M). The processes were carried out
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at 32°C for 120 min. A gel loading buffer containing bromophenol blue as a dye was added. It was
immediately loaded on a 1% agarose eight gel for gel electrophoresis at 50 V. The gels were stained

with ethidium bromide (0.1mL™) before being photographed using a U.V. transilluminator.

The active DNA-linking capacity of the complexes is attributed to their higher cleavage efficiency
compared to the control.Dominance experiences utilizing DNA single cannot display any splitof CT-DNA
Even after a longer period of detection time. This consequence detected which the splitof DNA in
systems of the complexes could be assigned to the DNAsplit. The other complexes displayed the same
electrophoretic conduct and split efficacy againstCT-DNA. The findings show that metal complexes play
a significant role in the CT-DNA split reaction. The oxidative DNA split by singlet is likely caused by

guanine nuclease oxidation.

Fig. 3. variations in pattern of the agarose gel electrophoretic for CT- DNA contained by H202 and all
complexes. Lane 1, DNA alone; lane 2, DNA + Co(ll)complex; lane 3, DNA + Cu(ll); complex; lane 4, DNA

+ Ni(ll) complex; lane 5, DNA + Mn(ll) complex; lane 6, DNA + Zn(ll) complex .

4. Conclusions

In the actual research, our pains were to composition and described the new Schiff base and its
complexes. The Schiff base was derived from 4-amino antipyrine, glyoxylic acid, and 2- aminobenzoic
acid.

The Antibacterial and antifungal studies revealed that all of the newly prepared complexes displayed
efficiency in a broad spectrum of fungi such as A. flavus, R. stolonifera, A. niger, C. Albicans and bacteria
such as E. coli, S. aureus, B. subitilis, P. aeruginosa with the presence of O.H.functional groups on DNA
might be effectively cleaved by an electrochemically contained way. All the complexes have more

efficacy than the control CT-DNA. The complexes have more activity than the other complexes and the
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control. And reproductive efficiency of the complexes with a cell line of cancer MCF-7 then display

which Cu(ll) complex have more activity than other complexes
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