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ABSTRACT

The present study deals with a biologically impottiaransition metal complexes. The complex comgir€u(ll),
Co(ll), Mn(ll) and Ni(ll) ions were synthesised bwsing 2,2-diphenylethanamine and 2-hydroxy-4-metho
benzophenone. The ligand and complexes were clesised separately by microanalytical, IR, NMR, Ulgide,
Cyclic voltammetry and the EPR spectroscopic tephes. The spectral data confirm the ligand acta aseutral
bidendate Schiff base, coordinating through azometmitrogen and oxygen atom of hydroxyl group. The
interaction studies of these complexes with CT-Dii¥e also been performed by using spectral andreljgitoresis
techniques collectively indicated of the eviderfoegrroove binding of DNA with metal complexesadidition, the
complexes showed their efficient antimicrobial @tgs against bacteria (Escherichia coli & Stapbgbccus
aureus).

Key words: Diphenylethanamine, Schiff bases, transition mijathelates, DNA binding and cleavage studies,
antimicrobial activity.

INTRODUCTION

Diphenyl ethanamine is a molecule that possessgsugabiological activities due to its neuro morfdgical and
neuro chemical properties. Nitrogen containing toetgclic compound has been widely used as medicinal
compounds for the past few decades, which fornb#sés for many common drugs like morphine (anatg@siThe
novel structure of the certain compound makes deairable synthetic target, for the investigatidnrelated
heterocyclic compounds with improved levels of bibaty. The present study could also deals wittucure
activity relationship study of the compounds witirious bioactivities. Anticonvulsant drugs usedtfar treatment
of epilepsy are effective for the management ofatempain such as trigeminal neuralgia (loser, }38% central/
post stroke pain. Benzophenone is a compound ustteimanufacture of insecticides and agricultaredmicals,
hypnotics, antihistamines and other pharmaceutieal@n additive in plastics, coatings and adhesinaulations;
and occasionally, as a flavour ingredient. It gnfficance to design and synthesize highly fluoeesorganic dyes
due to their fascinating functions as fluoresceseasors [1-5], and biomarkers [6-8]. Biologicallyportant
benzophenone based Schiff bases and their desgative used as sunscreens for humans [9]. Theggooods
were also known to be absorbed through skin ancgtdoimulated in wildlife and human [10-14]. Sclu#fses are
an important class of compounds widely used in niedi and pharmaceutical field.

In this context, new Schiff base ligand and theinsition metal complexes were prepared and chaisetl by UV-

Vis, IR, NMR, Electrochemical analyser and EPR smscopy. Furthermore, we have investigated the DNA
binding property of the complexes by using specral gel electrophoresis techniques.
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EXPERIMENTAL SECTION

2.1. Materials and Methods

All chemicals and solvents used in this study wdr&R grade. 2-hydroxy / 2,4-dihydroxy / 2-hydrodgymethoxy
benzaldehyde (Sigma Aldrich), 2,2-diphenylethanantBigma Aldrich), transition metal ions [Copp8dhloride,
Cobalt(ll)chloride, Nickel(ll)chloride and MangarmgH)sulphate] (Merck), Calf thymus DNA (Sigma)ri§—
hydrochloride (SRL) and sodium chloride (SRL) wased as such without further purification.

Elemental analyses (C, H & N) were performed ugingElementary Vario EL elemental analyzer CHNS Mode
Metal contents were determined volumetrically biration against standard EDTA solution after con®le
decomposition of their complexes with concentratédc acid. The chlorine content was determinedvimfhard
test. Molar conductivities of the metal complexe=evdetermined in DMSO (~f®) at room temperature using an
El Model 611E digital conductivity meter. The matioesusceptibilities of complexes were determinedGonuy
balance, and the diamagnetic corrections were hgdeascal’s constant and CugS&H,0 was used as a calibrant.
Electrospray lonization Mass Spectrometry (ESI-M@alyses were recorded in LCQ Fleet (Thermo Fisher
Instruments Limited, USA). Nuclear magnetic resuarea spectroscopic measurements were made on anPerki
Elmer 300 MHz spectrometer. Duetrated organic sab/ealong with tetramethylsilane (TMS) as the inédr
standard were used. UV-Vis spectral measurementbéd present complexes were made in DMSO solwisimg
JASCO double beam recording spectrophotometereimahge 190-1100 nm. The infrared spectra of aliptexes

as well as ligands were recorded using KBr petietss JASCO FT-IR 410 double beam infrared spectitmpheter

in the range of 400-4000 ¢mElectron paramagnetic resonance spectra of thpezaccomplexes were obtained on
a Jeol-300MHz EPR spectrometer. The spectra wemrded for the complexes as solid forms at roonptature
(RT) and solutions of complexes dissolved in adéttenat 77 K. 2,2-diphenyl-1-picrylhydrazyl (DPPBMvas used
as the field marker. Cyclic voltammetric measuretmemere carried out on a Bio-Analytical System (BAS/-
50W model electrochemical analyser. The three mldes cell comprising of a reference Ag/AgCl, ceunt
electrode as platinum wire and working glassy carf&C) electrodes with surface area of 0.07 were used. The
GC was polished with 0.3 and 0.005 mm alumina lefeach experiment and if necessary the electrode wa
sonicated in distilled water for 10 min. Dissolverygen was removed by purging pure nitrogen gas ihe
solution for about 15 min before each experimentyglic voltammogram has been recorded for a btatition to
check the purity of the supporting electrolyte #mel solvent.

2.2. DNA interaction studies:

2.2.1. Electronic absorption spectra

The DNA binding experiments of the metal complexath CT-DNA were carried out in Tris buffer (5mMHp
7.1). A solution of CT-DNA in the buffer gave aimabf UV-Vis absorbance at 260 and 280 nm of atio@t1,
indicating that the DNA was sufficiently free fromrotein. The DNA concentration per nucleotide and
polynucleotide concentrations were determined bsogition spectroscopy using the molar extinctioafiicient
(6600 M* cmi*) at 260 nm. The intrinsic binding constantfigr the interaction of these metal complexes \BtHA
has been calculated from the absorption specteaigds during the addition of increasing concemtnatif DNA by,
the following equation (1)

[DNA]/( eq¢r) = [DNA] / (epe5) +1 [ Ky(ep-g5) ---------- (1)

Where [DNA] is the concentration of DNA in basersathe apparent absorption coefficiegts; ande, correspond
to Aops/ [M], the extinction coefficient of the free anldket extinction coefficient of the compound whenybund

to DNA, respectively. Plot of [DNA] /ef-¢¢) vs [DNA] gave a straight line with a slope of 4f{g;) and an intercept
of 1/Ky(ep-¢1)) and K, was determined from the ratio of the slope torogpt.

2.2.2. CD spectra

CD spectra of DNA in presence and absence of alcdmplexes were recorded on a JASCO J-810 (163~900
spectropolarimeter using a quartz cuvette of 1 nptical path length at increasing complex/DNA rgftic= 0.01—
0.04). Each sample solution was scanned in theerafig220-320 nm. Every CD spectrum was collectedr af
averaging over at least four accumulations usisgam speed of 100 nm rimnd a 1s response time from which
the buffer back ground had been subtracted [DNADGUM.

2.2.3. Gel electrophoresis

The cleavage of DNA in the presence of the actigptigent HO, was monitored using agarose gel electrophoresis.
In cleavage reactions, super coiled pUC19 DNA (B@Pin 10% DMSO 5mM Tris—HCI- 50mM NacCl buffer atip
7.2 was treated with Mn(Il) complex. The samplesenvmcubated for 1h duration at 37°C. A loadingfeuf
containing 25% bromo phenol blue, 0.25% xylene oyamd 30% glycerol (3IL) was added and electrophoresis
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was performed at 60V for 2h in Tris—acetate—EDTAE) buffer (40 mM Tris-base; 20 mM acetic acid; Mm
EDTA) using 1% agarose gel containing i mL™" ethidium bromide. The cleavage products were iatad at
room temperature with a UV lamp (365 nm, 10 W) andlyzed with a Bio-Rad Model XI computer contrdlle
electrophoresis power supply (Bio-Rad, USA).

2.3. Biological activity

2.3.1. Microbial activity of ligand and complexes

The synthesized ligand and its complexes were destetheirin vitro antimicrobial activity against the bacteria
Staphylococcus aureus and Escherichia oslhg agar well diffusion method Luria Bertani madiwas used for
testing antibacterial activity. The stock solutiq§ mol L™) of the compounds were prepared in DMSO and the
zone of inhibition values of the compound were daired by serial dilution method. For determinatafrzone of
inhibition, the respective medium was poured it petriplates and allowed to solidify at room tengpure. Wells
were made on the solidified medium and the seridiliyted were added on to the wells and allowediffuse into

the wells. The indicator organisms were overlaidmthe agar medium and the plates were incubated@7°C for

48 h. After incubation the zone of inhibition byetttompound were measured and zone of inhibition was
determined.

2.4. Synthesis

2.4.1. Synthesis of Schiff's base ligand

(0.98g, 0.005M) of diphenyl ethanamine and (1.14605M) of 2-hydroxy-4-methoxy benzophenone wasalied
in dichloromethane (25ml). The reaction mixture weuxed in water bath at 40°C for 3hours in thegence of
anhydrous sodium sulfate until the yellow color lig@neous liquid solution was obtained and the cetigu of
the reaction was monitored by TLC. The solid washea 2 to 3 times with dichloromethane, evaporaiatiyness
and then recrystallised by ethanol. (65%) (Scheme.1

Scheme-1

Ph NH, o—<¢

Ph OCHj,4

. . HO
2,2-diphenyl ethanamine 2-hydroxy-4-methoxy-benzophenone

CH,Cl,/
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Ph 4
N
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Ph HO

Scheme.1. Synthesis of 2-((2,2-diphenylethylimingf{enyl)methyl-5-methoxyphenol

2.4.2. Synthesis of the transition metal complexes

The present metal complexes were prepared by miafn@.01M of corresponding transition metal chlerigh
ethanol with 0.01M of the Schiff’'s base. The reactimixture was heating with stirring on 60°C at.€6Then it was
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allowed to cool to room temperature. The solid clexgs were filtered, washed with ethanol, recriised from
ethanol and dried in a vacuum.
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Scheme.2 Synthesis of metal complexes

RESULTS AND DISCUSSION
Elemental analysis data and physical charactesigifc Schiff's base ligand and complexes are sunmedrin
Table.1. The observed very high molar conductaridtie Co and Ni complexes in DMSO for 3 solution at
room temperature was consistent with electrolysiture of the complexes.

Table.1. Analytical and physical data of ligand andheir metal complexes

. L Found Molar conductancg Magnetic moment]
S_chlff base compounds Colour (Cal)% A et (B-M) M.P
Ligand and complexeg

M C H N Cl Scni/mole °C
82.29 6.34 3.30 -

DPMMP Yellow - (82.53) | (6.18) | (3.44) - 135
) 7.88 61.36 | 4.36 | 255 | 12.09

(DPMMP):Cu green 8.07) | (6217)| (4.47)| (2.59) | (3.11) 9L.7 1.86
] 65.64 | 5.32 | 2.70 7.12

(DPMMP):Co green 5.96 (6.01) (68.64) | (5.45) | (2.86) | (7.24) 142.0 - -
. . 9.79 61.29 5.58 2.54

(DPMMP):Mn Light brown (10.02) (63.50) | (6.43) | (2.55) - - 5.84 -
o . 9.35 54.36 | 4.59 2.32 11.12

(DPMMP):Ni LightGreen| 1056 | (58.78) | (4.93) | (2.45) | (12.39) 151.1 - -

3.1."HNMR Spectra

TheH NMR spectra of synthesised compounds showedspretific signals on characterization of DPMMP lidan
[Fig.1(a)]. Signals of the aromatic protons ligle range of 6.1 to 7.4 ppm. The presence of sigttaB.7 and 4.3
ppm in ethanamine is due to C-H and ggtotons. The presence of signabdté ppm is due to O-H protons.

3.2.%C NMR spectra

The *C NMR [Fig.1(b)] spectrum consists of sharp sigra$ 52ppm and 55 ppm are due to the ethanamine
carbon atoms of CHand CH, while signals &t 101 — 139 ppm may be attributed to the phenyl@adtoms and
the signals C=N carbon assigned a42ppm and C-OH carbon assigned 463 ppm.

350



Shanmugavel Sujarani and Andy Ramu J. Chem. Pharm. Res., 2013, 5(4):347-358

@)

M N |

(b)

AR ‘nhqh . ,i;‘l o —““mu

Fig.1. (a)*H NMR and (b) *C NMR spectra of DPMMP recorded in CDCk

3.3. Infrared spectroscopy

The IR spectrum of the ligand L [Fig.2] showed adat band at 3417¢mand 1598 cm due to the stretching
vibrations of hydroxyl groups and the azomethineugs, the data were tabulated in table.2. The Etsp of
complexes exhibit a broad band around 3365" @ssigned toy(OH) of water molecules associated with the
complex except copper confirmed by elemental aedntll analyses. The IR spectra of the complexewesth@
shift in they(C=N) band towards higher wave numbers of 1635compared with the free ligand band at 1598 cm
! This shift indicates coordination of the azome¢hgroups with the metal ioft5]. It is expected that coordination
of nitrogen to the metal atom would reduce thetadecdensity in the azomethine absorption. New bandhich are
not present in the ligand appeared around 601 -0898 corresponding tq(M-N) [16,17] and 534-603 cthto
v(M-0O) vibrations support the involvement of N andatdms in coordination with metal centre [18].

Table: 2. IR spectral data of Ligand and complexes

Schiffbase | yOH) cm* | y(CH=N) cm® | y(M-N) cm® | y (M-O) cm*
DPMMP 3417 1598 - -

DPMMP: Cu | - 1622 698 603
DPMMP: Co | 3396 1600 617 545
DPMMP: Mn | 3385 1602 615 543
DPMMP: Ni | 3367 1635 601 534
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Fig.2. IR spectra of (a) DPMMP, (b) DPMMP:Cu and (¢ DPMMP :Ni complexes
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3.4. Electronic Spectrum of Ligand and transition netal complexes

The electronic spectrum of the ligand (301 in DMSO), showed mainly three bands at 35714,5324nd 25380
cm’due to of the presence of phenyl ring and*riransition within the C=N group (Table: 3) [19hé the
electronic spectrum of ligand was shown in (Fig. @e electronic spectrum of (DPMMP):Cu compleitowed
the absorption band at 16,339 ‘tmThe geometry of the Cu(ll) complex is confirmede tSquare planar
geometry(20,21). The electronic spectra of (DMMR) complex showed two spin-allowed transitions 4749
cm® assignable in conformity with square planar areangnts in Fig.3 [22]. The spectral band of complex
(DPMMP):Mn at 14,204 cthis characteristic for an octahedral [23]. The el¢k) complex of (DPMMP):Ni
exhibits three d-d bands at 12,771 cwhich arises from an square planar structure. [24]

0.8 0.2
0.6 §
] 2
@
S 04
g 4
a 650 700 750
P i Wavelength(nm)
=
2
< 0.2
00 _,\"\"’fJ
-0.2 L T T T T T T T T T T T )
200 300 400 500 600 700 800
Wavelength(nm)

Fig.3. Electronic spectrum of DPMMP: Co
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Table. 3. Electronic spectral data and assignmentsf ligand and their metal Complexes

* 1 -7 T —7* U1 U2 U3
Compound nw* cm et e e cm? e
DPMMP 27,247 30,399 34,96b - -
DPMMP: Cu 25,252 29,5841 34,129 16,389 -
DPMMP: Co 25,575 32,154 35,587 16,260 14,705
DPMMP:Mn 26,109 32,362 35,33p 14,204 -
DPMMP:Ni 26,041 - 34,244 19,15V 14,164 12,7]71

3.5. Electro chemical studies

The electrochemical data of Cu(ll) complex showesll wlefined redox couple corresponding to Cu(l)/(IThe
catodic peak appearing in the 196mV and correspgnanodic peak appears in the 535mV. The meas\Epd -
339mV (AEp= 312 -360mV) in (Fig.4) clearly indicate thatsle redox couples are a metal based irreversible
reaction [25]

The cyclic voltammogram of cobalt(ll) complex of RDIMP):Co. The electrochemical data of the (DPMM®):C
complex showed one well defined redox couple cparding to Co(ll)/(lll). The cathodic peak appeagrin the
279mV and the corresponding anodic peak appedg4ahV of Co(lll)/Co(ll) redox couple. Th&Ep is -295mV.
From this data it can be quasi reversible one mlegirocess.

The electrochemical data are given in Table. 4. (DRMMP):Mn complex showed a well defined redox gleu
corresponding to Mn(ll/l) as expected. The catopéak appearing in the 247mV corresponds to ondretec
reduction of Mn(l/ll) and the corresponding anogiak appears in the 548mV. The measurdep(= -301mV)

clearly indicate that these Mn(ll) for the reduatio Mn(l) is limited through the formation of tivn(ll) complex.

Table:4. Electrochemical data of transition metatomplexes at 25°C, v = 100mVs

Complex Epc| Epa AEp | Ipallpc
DPMMP:Cu | 196| 535/ -339 0.53
DPMMP:Co | 279| 574 -295 0.81
DPMMP: Mn | 247| 548| -301 0.61

0.000005

<
< 0.000000

-0.000005

1000 800 600 400 200 0 -200
E(mV)

Fig. 4. Cyclic voltammogram of DPMMP:Cu

3.6. EPR Spectra

The EPR spectrum of copper(ll) complex providesimfation, important in studying the metal ion eagiment.
The EPR spectra recorded in DMSO at RT (room teatpses) in Fig.5 . The spectrum o copper compleRat
showed that intense absorption band. The g valugs=a2.14 and g= 2.11.
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Fig.5. EPR spectra of DPMMP: Cu complex at RT

4.0. DNA Interaction studies

4.1.1. Absorption spectral experiments

This study attempted to unravel the DNA interadiovith a small blue shift 8-22 nm indicating thkeinding with
different modes to DNA. The absorption spectra sftthe binding constant values listed in the tabded shown
in figure 6 indicate a finite interaction betwedrese complexes with CT-DNA, less than’ M* facilitate the
groove binding nature [26-29]. The complexes showepbod binding content which may be due to thetaddl
oxygen atoms in this ligand skeleton which confamgroove binding with CT-DNA [30-31].

The overall the binding constant,, Ks in the order DPMMP):Mn>(DPMMP):Ni>(DPMMP):Co ggesting the
higher order of oxygen groups involved in the bimgdphenomena.

0.00012

0.5 0.0001

1.0 o
0.00018

0.00016
0.00014

Absorbance

0.00008 y=10.2709x% + 9E-05
0.00006 R*=0.9964

0.00004
0.00002
0.0 4

a

0 000005 00001 0.00015 00002 000025 0.0003 0.0003>

T |
200 300 400 500 600
Wavelength(nm)

Fig.6. (a) Absorption spectra of complex 1 (1.0 x0f M) (a), in Tris—HCI buffer pH 7.1 in the absence R = 0) and presence (R =
0.5,1.0,1.5,2.0,2.5. . .) of increasing amounts@RNA.
R = [DNAJ/[complex]. Arrow mark indicates the ab&amnce change upon increasing DNA concentrationkanding constant plot

Table.5. Ligand-based absorption spectral propertig of transition metal complexes, bourit! to CT-DNA

Compound | Ama | Blue ShiftAx (nm) | Ae | KyM™*x 10°
DPMMP: Co| 281 8 0.7§ 0.438
DPMMP:Mn | 280 9 0.70) 0.977
DPMMP:Ni 292 22 0.78 0.974

“Measurements made at different R values, wherg[B\A]/[complex],concentrations of solutions of trsition metal complexes in pH 7.1 in
10% DMSO-buffer solutions = (a: 0; b: 5,10,15... X1folL?).
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4.1.2. Circular dichroism

CD spectral variations of CT-DNA were recorded bg tespective addition of the (DPMMP):Co complexCIT-
DNA. Fig.7 shows the CD spectra of CT-DNA with tinereasing addition to Co(ll) complexs. In the Qi®stra,
the addition of (DPMMP):Co (r = 0.1-0.3) to thewan of DNA induced a increase in intensity in bh@ositive
and negative bands suggesting that the stacking rand the orientation of base pairs in DNA weré¢udised. The
observed CD spectrum of calf thymus DNA consistagfositive band at 271 nm due to base stackingaand
negative band at 248 nm due to helicity, the de#dasammarized in Table.V.6, which is characterisfithe right-
handed B form DNA. This shift in positive and negatellipticity band from 271 to 281 nm and 248242 nm
respectively supports this type of transformatiod & is proposed that the in order to accommodateplex nature
the conversion of B to A form of DNA [27] which hasgroove to accommodate such molecules is effemted
increasing the concentration of complex, the pasiband at 278 nm and negative band at 249 nmhéftedsto
higher wavelength region. This effect is attributedintra-stand linking of adjacent guanines sa tive DNA
conformation is modified and restacking of the adja bases occurs. This suggests that the DNA rigndi the
complexes induces certain conformational changesh as the conversion from a more B-like to a miiigke
structure with in the DNA molecule [28, 29]. Simmilabservations are also observed for all other dexgs and
indicate that the complexes interact with DNA. Tdhebanges are indicative of a non-intercalative enoichinding
of these complexes and offer support to their gedainding nature [30].

Table:6. CD parameters for the interaction of CT-DNA with transition metal complexes boundto CT-DNA

Compound " Positive band Negative band
P Amas | CD (mdeg)| Ama, | CD (mdeg)
DNA 271 0.3994 248 -1.5992

0.10 | 276.5 0.8742 2345| -1.1402
DPMMP-Cu | 0.20 | 272.5 0.4636 243 -1.1570
0.30| 271 0.4306 243 -1.2339
0.10| 281 0.2973 242 -1.1898
DPMMP-Co | 0.20 | 279 0.2580 239 -1.0903
0.30 | 272 1.0683 244 -0.7002
0.10 | 276.5 1.1825 240 -0.0352
DPMMP-Mn | 0.20 | 272 1.0080 2425 -0.9892
0.30 | 270 0.7215 243.5| -0.9202
0.10 | 270 1.2317 241 -0.1298
DPMMP-Ni | 0.20 | 268.5 1.2151 2455 -0.1950
0.30| 270 0.8990 242 -0.3905

“Measurements made at different r values, wherg¢aomplex]/[DNA],[DNA] = 100uM. Cell path length =1 mm

1

. .

Elipticity(m/deg)

-1

240 260 280 300
Wavelength(nm)

Fig.7 Circular dichroism spectra of CT-DNA in the ésence (r = 0) and in presence of complexes (r Rl 0 to 0.30); [CT-DNA] =100
UM. Cell path length = 1 mm.
Arrow mark indicates the molar ellipticity changean increasing complex concentration.
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4.1.3. DNA cleavage study

The DPMMP:Co, shows stronger DNA binding affinitydahas the ability to change the B-form confornatioas
been investigated by circular dichorism. There isuistantial and continuing interest in DNA enddeolytic
cleavage reactions that are activated by metal [Bh833]. The interaction of Cu(ll) complex with mar coiled
pUC19 DNA in 10% DMSO - 5mM Tris—HCI buffer pH 7v#as studied by agarose gel electrophoresis. DNA (30
ng base pairs) was incubated with various concéotia of DPMMP:Co for 1h and then subjected to gel
electrophoresis. When circular plasmid DNA is suotgd to electrophoresis, relatively fast migratiill be
observed for the intact super coil form (Form lig.F8 shows gel electrophoresis separation of pUBN®A after
incubation with complex 1 without an oxidizing agjed,0,. DNA cleavage was not observed for controls inclrhi
complex was absent, with increasing concentratimme§ 1-3), the intensity of Form | of pUC19 DNAniishes
gradually with concomitant increase of Form II.

Form II

Fig.8. Agarose gel electrophoresis diagram showirige cleavage of SC pUC19 DNA (30 ng) by complex DRWP:Co in Tris—HCI buffer
7.2

Lane control: DNA
Lane 1: DNA+ 20M ;
Lane 2: DNA+ 4QuM;
Lane 3: DNA+ 6@M

4.1.4. Microbial activity

Antibacterial activity of the ligand and complexieave been carried out against the gram positivéehaclike
Staphylococcuand gram negative bacte&aColi, using disc method soluble in DMSO as solventamdmpicillin
as standard. The zone of inhibition values (Tab#8 Fig.9 &10 ) Incubation period of 24 h at 37tk metal
complexes have a higher activity than that of tlee figand and the standard. The increased actifithe metal
chelates can be explained on the basis of ovedormicept of cell permeability. Liposolubility is amportant
factor which controls the antimicrobial activityn@helation, the polarity of the ligand orbital gmattial sharing of
positive charge of the metal ion with donor groupsreases the delocalisation ofelectrons over the whole
chelates ring and enhances the lipophilicity of ¢thenplex. This increased lipophilicity enhances fikaetration of
the complexes into lipid membrane and blocks theahtending sites on enzymes of microorganisms.

Table.8. Antimicrobial activity Ligand and their complexes

Compounds Zone of Inhibition (mm) Zone of Inhibition (mm)

Staphylococcus aureus E.Coli
DPMMP - 12
DPMMP:Cu 18 17
DPMMP:Co 18 19
DPMMP:Mn 12 15
DPMMP:Ni 15 17
Control 8 10
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0 /
Staphyllococcus E.Coli
Zone of Inhibition (mm) Zone of Inhibition (1nm)

Fig.9. Antibacterial activity of ligand and complexes

Fig.10 (a).S.Coccus and (b) E.Coli actions on ligand and complexes

CONCLUSION

¢ A new ligand and complexes using benzophenonedb&hiff's base ligand has been synthesized and
characterized by spectral and analytical data.

¢ The IR, electronic transition and g tensor datal I the conclusion that the Cu(ll) ion assumsguare planar
geometry and the other complexes Ni(ll), Co(ll) &ha(Il) are octahedral in nature. In all the conxgs, the ligand
acts as bidendate.

+ DNA binding properties of transition metal compexhave been exactly studied by different methodsiding
spectral techniques. All the results suggest thmtbmplex interaction with DNA is groove bindingde.

¢ The results of agarose gel electrophoresis inglitat the complexes exhibit cleavage capabilityld€19 DNA
in the absence of oxidising agent.

¢ These studies consider significance as they furthe intellectual capacity of binding of transitionetal
complexes to DNA and for developing the subsequetabign of DNA binding.
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