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ABSTRACT

The tetrameric complexes of Co(ll),Ni(ll),cu(lin@),Cd(Il) and Hg(ll) with two new symmetrical QENOO
donor hexadentate azodye ligands, 1,3-bis(2’-hygh@ixformyl-5’-bromophenylazo)benzene and 4,4'-Bis(
hydroxy-3’-formyl-5’-lazo)diphenylsulphone have besynthesized and characterized by elementalysisa
conductance measurement, magnetic, IR, electropéctsa, ESR, NMR, Thermo gravimetric, XRD(powdered
pattern) and molecular modeling studies. The amtibaal study of the ligands and some of the corgddnas been
made against gram positive bacteria S.aureus amangnegative bacteria E.coli, and this study indésathat some
complexes are more potent bactericides than trentig. The Co(ll), Ni(ll) complexes are found todetahedral,
Cu(ll) complexes distorted octahedral and a tetidiaé stereochemistry has been assigned to Zn(ldlIilCand
Hg(ll) complexes. All the complexes are found taHsemally stable. A triclinic crystal system fou@)complex
with the former ligand and orthorhombic crystal t&ya is suggested for the Co(ll) complex with thtetdigand.
Crystallite size of the complexes were found t®.885 nm for Cu(ll) complex with LHand 0.862 nm for Co(ll)
complex with iH,.
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INTRODUCTION

Study of the polymetallic complexes with multidaetaazodyes ligands has gained a lot of importamaecent
years owing to the fact that the azodyes possé@g@range of applications ranging from chemotpetdics[1] in
pharmaceutical industry, indicator in chemical latories and as food preservatives and dyeing agantood
industries[2]. In continuation to our earlier wdi®J the present study reports the preparation dradacterization
of some metal complexes of Co(ll),Ni(ll).Cu(ll),425(Cd(Il) and Hg(ll) along with their spectralhérmal,
molecular modeling and antibacterial studies.
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EXPERIMENTAL SECTION

All the chemicals used were of AR grade ( merckB@H). Elemental analysis(C,H,N) were carried out on
elemental analysis Perkin Elmer 2400 while metadsandetermined by EDTA titration method after daposing
the complexes with concentrated HNThe chlorine and Bromine contents were estimajestdndard methods.

The molar conductance measurements of the congplexere made using Toschniwal CL-06 conductivitigl dpe

in 10° M solution in DMF. The magnetic suspectibility rsaeements of the complexes were made on a GUOY
balance at room temperature, using Hg[Co(STM}¥ calibrant. IR spectra were recorded on an 668
spectrophotometre, electronic spectra (in DMF) using Hilger-Watt Uvispeck spectrophotaere ESR of the
Cu(ll) complexes on an E4- spectrometer, NMR ora@ GSX 400 with DMSO as solvent and TMS as interna
standard and X-ray diffraction ( Powder Patternjhef complex was recorded on a Phillips PW 113fbatifometer
with scan axis-Gonio, start positiof¢20.004), end positionf279.9764), anode material-Cu,K-ALPHA1(A)F
1.54060 and generator setting-30mA, 40KV, Thermegratric study was made on NETZSCH STA 449F 3 and
molecular modelling of the ligand and complex wasalwith the help of Chem 3D ultra version.

The antibacterial study of the ligands and the dergs has been made using cup-plate method[4]¢hmaunds
were tested at the concentration of 500pg/ml inGAM A 0.2ml of each was placed in a well made enrthtrient
agar medium in which culture of the tested bacthda been spread to produce uniform growth.The etimnof
inhibition zone in mm was measured after 24 houinotibation at 3?c after comparing with the standard drug
Tetracycline.

Preparation of the ligands

The azodyes were prepared by coupling reaction iakodium chloride obtained from an m- phenylene
diamine(0.01mole,1.08 gm) and 4,4’- diaminodiphsaolghone (0.01 mole , 2.48 gm) with alkaline salatdf 5-
bromo-salicylaldehde(0.02mol,3.68 gm) each at’0-&ig-1,Fig-2).

Preparation of the complexes

The metal chlorides in ethanol were mixed separatéh ethanolic solution of the ligands kknd LH, in 4:1
molar ratio. The resulting solution were heated®60°C for about 1 hour on a heating mantle and the @id w
raised to ~7 by adding conc. NBH drop by drop with stirring. The solid metal cdexes thus formed were then
washed with ethanol and dried in vacuum Fig (3) kigd(4).

RESULTS AND DISCUSSION

The physical characteristics, micro analytical amalar conductance data of the ligands and the noetaplexes
are given in table 1. The analytical data of thmplexes revealed 4:1 molar ratio (metal:ligand) anrresponds
well with the general formula [MJ/L Clg(H,O)] and [ML/L Clg(H,0),] where M=Co(ll),Ni(ll),Cu(ll) and
M’=Zn(ll), Cd(ll), Hg(I1),LH ,=CyH1,N404Br; (calculated(%)C,45.11 H,2.25, N,10.52, S,4.76, 3rP7 found (%)
C, 44.85, H,2.08, N,10.3, S,4.46, Br,30.0H2=C,xN,SQ;H1¢Br, (calculated(%)C,46.42 H,2.38 N,8.3 S,4.76 Br,
23.80 found (%) C, 46.12, H, 2.08, N, 7.9, S,4R623.52. All the complexes are amorphous in nahaee high
melting points and are insoluble in common orgasavents but soluble in Dimethylformamide and
Dimethylsulphoxide. Non electrolytic nature of tcemplexes is indicated from low conductance val(#5-
5.8Qcm’mol ™) in 10°M solution in DMF [5].

IR Spectra

In the IR spectra of the ligands, broad-bands &sewved at 3432 chiLH,) and 3488 ci}(L'H,) respectively
which may be attributed to intra molecular O—H...Nydrogen bonding. The absence of this band inpleetsa of
the metal complexes indicates deprotonation optienolic OH group and bonding of phenolic oxygeths metal
ion [6]. This is further supported by the shift the band at 1476cM(LH,) and (LH,) to ~1450-1455cth and
~1444-1441 cm respectively in the metal complexes. The sharpdtenthe ligands at the 1585¢n{LH,) and
(L'H,) can be attributed ta(N=N) vibration and in the metal chelates thesedsaare shown at 1518-1519¢rand
~1530-1531 cm respectively which indicate the coordination oedhe azo nitrogen atoms to the metal ions[7]. In
the ligands, a sharp band appears at 1653 (tH,) and at 1658 cii(L H,) which can be assigned to carbonyl
v(c=0) vibration[8] and in the metal complexes itpaprs at ~1617-1621¢mand at 1622cih indicating the
coordinate of carbonyl oxygen atom to the metak[®h.In the metal complexes broad band appear83@8-
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3302cnt followed by sharp peaks at 824-839tand at 730-743 cth assignable to OH stretching, rocking and
wagging vibrations respectively indicating the greg of coordinate water molecules in the compl@ddsThe
conclusive evident of bonding of the ligands tonietal ions is proved by the appearance of bandS¥-624crit
(M-0)[11] andat ~459-463 cm(M-N) [12] (table 2).

Electronic absorption spectra and magnetic measerém

In the electronic spectra of Ni(ll) complexes, fdigand field bands are observed at 10225 (10245}70 (17410),
24980 (24995) and 32640 (32680) trespectively assignable 1,4(F) — *T(F) V1), = *T1g(F)(V2), — *T14(P)
(vz) and CT transitions respectively in an octahedgdometry. The ligand field parameters like
Dg=1022.5(1024.5)cthB=778(804)crit,B35=0.747(0.772)c,v,/v;=1.64(1.70) ando=33.5(29.53) confirm the
octahedral configuration for the complexes[13].Télectronic spectra of Co(ll) complexes four bangdpear at
8260 (8275),16685 (16522),20330 (20445) and 3282890) cnit. The first three bands can be assigne‘t]’;g(F)

— To(F)(va), — “Axg(F)(V2), — “T1(P)(V3) transitions respectively and the fourth bandssigned to a CT band.
The ligand field parameters like Dqg = 836 (833.8)'¢B=788.3 (790.6) cfh Bss=0.811 (0.814) cfh, v,/v, = 2.01
(1.99) ands=19.04 (20.04) suggest an octahedral geometrjhiocomplexes [14]. The electronic spectra of Cu(ll)
complexes exhibit one broad band at ~ 1333@1480cm™ with maxima at ~14372 cmassignable t6E; — *T,g
transition in support of a distorted octahedral figuration for the complexes [15]. The sub-normahgnetic
moment of Co(ll),Ni(ll) and Cu(ll) complexes(Takl@-could be attributed to metal-metal interactiare do super
exchange phenomenon[16] of the phenolic oxygen sifiara dimeric structure(M-O-M).

ESR Spectra

The ESR spectra of the Cu(ll) complexes have beeorded at X-band at RT. Thg, fL7] values are found to be
2.07577 and 2.08209 respectively by applying knailthmethod. This type of spectrum may result due tmiler
octahedral pseudo rotational type of Jahn Tellstodiion.The spin-orbit coupling constapt¢an be determined by
using the equation

Oav= 2(1'2}‘/10dQ)1

Where = spin-orbit coupling constant. The values of thee Cu(ll) complexes were found to be -542camd -
589.8 cnT .The lowering of valuek of the complexes from the free ion value(-830'cindicates overlapping of
metal-ligand orbitals.

'H NMR Spectra

The 'H NMR spectra of the ligands LHand L'H, were recorded in DMSO. The complex pattern obsknis
7.028-7.733 ppm and &at7.545-8.174 ppm corresponds to 8 and 12 phenybpsorespectively. The sharp peak
obtained at 10.03 ppm (LH) and até 10.13 ppm (L'H) corresponds to phenolic protons [18],aldehydictqm
gives peak ab 9.933 ppm.In théH NMR spectrum of Zn(ll) complex with L' peak a6 10.13 ppm is missing
which indicates deprotonation of phenolic OH gramg bonding of phenolic oxygen with Zn(ll) ion.

XRD study

The XRD study (powder pattern) of the complex IC8I »(H,0).4] and [CyLCl¢(H,0),0] were made with the help
of X-ray diffractometer. The prominent peaks of tiffraction pattern have been indexed and analyzedhe
computer programme LSUCRPC[19]. The lattice paramséi,b,a,p,y) and volume of the unit cell have been
mentioned along with miller indices(h,k,l) in thabte-3 and table-4. The indexing is confirmed bynparing
between observed and calculatédvalues which is evident from the figure of merid @or Co(ll) complex and 7
for Cu(ll) complex as suggested by De Wolff[20].eTdbserved and calculateél 2alues of the complex are in good
agreement. The density of the complex was detedniyethe floatation method in a saturated solutdrKBr,
NaCl and benzene separately. The number of foromita per unit cell (n) is calculated from the tila

n=dNV/M
where d =density of the compound, N=Avogadro’s nheml=volume of the unit cell, M=molecular weighttbe
complex. The value of n is found to be 1 for bdth tomplexes and which agreesll with the suggested structure

of the complexes. The crystal system of the com@dgund to be triclinic for [CiLCls(H,0):q] and orthorhombic
for [CosL’Cl g(H20)1q).
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The mean crystallite size of the complexes wereutaled from the diffraction line width using thelye Scherer
relation[21]

B=K A /p co9®,

Where B=particle size, K=Dimensionless shape fadtor X ray wave lengthf =Line broadening at half the
maximum intensity and =Diffraction angle. This equation relates the sifethe particles in a solid with the
broadening of a peak in a diffraction pattern. Tfirean particle size of the Cu complex is 0.305 noh @862 nm
for Co complex.

Thermal study and determination of kinetic paramete

Thermal analysis of the complex [{L{Cls(H,O).0] was studied by TG-DTA techniques. The thermalrdegtion of
the complex was recorded atXD per minute in an atmosphere of nitrogen from amtiemperature to 90C. The
complex suffers a mass loss of 13.4% which cormdpdo loss of all coordinated,® molecules within the
temperature 200C. Thereafter the complex moiety losses 25% of nraske temperature range of 200-400
indicating removal of nearly ¥z of the ligand sugpdrby an exothermic peak on the DTA curve at 4D0Then the
complex moiety suffers a loss of 33.3% of massesponding to loss of rest of the ligand moietyhia temperature
range of 400-600C. Again the complex moiety losses amass of 43%eatithg loss of all six chlorine atoms in the
temperature range 600-900 with the formation of CuO as the residue. Theskiimnparameters like order of the
reation, activation energy for the decompositioactmn of the complex can be calculated by FreeozanH
method [22]. The equation used for this purpose is

dw/dt =R;=Z/R,, €5¥RT W",

Where R, = rate of heating, w = weight fraction of the réagtmaterial, § = activation energy, n= order of the
reaction and Z= frequency factor. This equatiothindifference form can be written as

Alog Ry=n A logw-Ea/2.303R\(1/T)

WhenA(1/T) is kept constant , a plot aflog Ry versesA log W gave a linear relationship whose slope abercept
provides the value of n and, Eespectively. The order of the decomposition reactind the activation energy are
found to be 1.08 and 8.34 Jmbleespectively. The calculated values of the adtivaenergy is found to be low
due to autocatalytic effect of the metal ion on thermal decomposition of the complex. The coretat
coefficient(r) of the thermal decomposition is fduie be 0 .93 which fits well with the experimentasults.

Molecular modeling Study

Molecular modeling of the ligands and the comptekas been carried out using AM1 method of the MOPA
programme present in the Chem 3D ultra 8.0 softwBoed lengths, bond angles ,electron densitiesniatcharges
,thermodynamic parameters like heat of formatiotaltenergy, repulsion energy etc were calculatid the help
of standard parameters as implemented in the sadf@@24]. The structures of ligands 4,H'H, and their Zn(lIl)
and Hg(ll) complexes were built by using Chemdrdvahd their structures were optimized without aygimmetry
constraint using AM1 method.

The results(Table-6) of the structural calculativewve been used to compute the quantitative steicotivity
relationships properties. For the ligand JLHFig.10) surface area- 124.63Avolume-36780.70ARefractivity-
126.512cr/mole and logP-7.2796 and for the ligand k(Fig-11), surface area-126.64 Avolume-45232.94A
Refractivity-160.044 cm3/mole,logP-4.86.

The geometries of the Zn(ll) complexes show bongtles from 2.070-3.560 A and bond angles are dm449.5
favoring distorted tetrahedral geometry (Table-7).

The antibacterial activity of the ligands and theietal complexes were tested agalsbli andS.aureusBoth the
ligands and complexes possess antibacterial aesiyiNi(ll) complexes with both the ligands areriduo be more
potent than the ligands agair&aureusBut Cu(ll) complex with [H2 is more active than the same ligand against
both the bacteria(Table-8).
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Table — | Analytical data of the ligands and complees

Found (Calcd.), %

Compound M.P. Colour Br C CL H N M
; 45.08 .- 221 102 .-
LH. 65 | Brown (4510 - 10.52 | (10.52) -
/ - 46.1 - 2.3 | 106t -
L'H, 74 Orange (46.42) 2.38) -10.68 -

13.78 | 2069 | 1805 255 453 20.2
13.81 | (20.71)] (18.38] (259) (4.83) (20.3h)
1229 | 2401 164 259 453 20.2
(1230 | (24.02)] (16.4) (261) (4.83) (20.34)
13.7¢ | 206¢ | 181 | 25t 4.1 19.9:
(13.81 | (20.72 | (18.09 | (259 | (4.37 | (20.27
1229 | 2401 | 1615 254 40§  17.74
(1358) | (24.04)] (1441) (261 (4.31) (18.0B)
1354 | 2035 | 17.9 2.52 43 21.16
(1358) | (20.39)] (18.09] (2.54] (4.79) (21.580
1217 | 236f | 15¢ | 25E 3. 18.9¢
(12.14 | (2369) | (16.17 | (2.58, | (4.25 | (19.28
1554 | 2302 | 204 284] 501 247
(1558) | (23.06)] (2047) (2.88] (5.38) (25.1
1351 | 2601 | 17.8 2.85 43 21.9
(1355 | (26.02)] (18.04] (2.88] (4.74) (221
13.02 | 195¢ | 17.01 | 2.41 42 32.4F
(13.07 | (19.60 | (17.33 | (245, | (4.45( | (36.59
1165 | 2275 | 152 2.36 3.8 50.5
(11.69) | (22.79)] (1556] (2.40] (4.09) (50.7
10.06 | 1505 | 1315 185/ 3.30 326
(1011)| (15.97)] (13.46] (1.89] (354) (32.8
02t | 17.9¢ | 226: | 1211 | 3.0t | 46.2¢
(9.29) | (18.12)] (22.71) (12.37) (3.25)  (46.61)

[Co4 L Clg (H0)10] | >240 | Reddish Brow

[Cos L' Cly (H,O)o | >240| Brown

[NI 4L Clg (HzO)m] >240 Gray

[Nis L' Clg(H20)9 | >240 | Bright Red

[Cus L Clg (H20)19) | >240 | LightGreen

[Cu, L'Cl, (H20)10] | >240 | Brick Red

[Zn 4L CI6(HO);] | >240 | Light Red

[Zn4L'Cls (H,0),] | >240 | Red

OT 1V o Ot
~

=

[Cds L Cls (H:0);] | >240 | Red

[Cds L' Cls (H,0);] | >240 | Brown

=

OT OT G0 W

=

[Hg4 L Cla (HzO)z] >240 Red

[Hgs L' Clg(H,0);] | >240 | Red

Table- 2 IR data of the ligands and complexex

Compound vicm-1
(C-0) | (N=N-) | (C=0) | (M-O) | (M-N)
LH, 1476 1585 1653 - -
L/H, 1476 1585 1658 -

[CosLCle(H20)10] 145¢ 151¢ 1621 51C 45¢
[CO4L/C|5(H20)10] 1441 1531 1622 624 46C

[Ni,LCls(H20):c] 1451 1518 1617 509 463
NisL/Cla(H,0)d] 1442 1530 1622 624 463
[Cus L Cl; (H,0)i] | 1453 1518 1620 509 460
[Cu, L'Cls (H,0)yg] | 1444 1530 1622 520 462
[Zn 4L Clg(H,0)] | 145¢ 151¢ 161¢ 51C 462

[Zn4L'Cls (H;0),] | 1441 1531 1622 55C 46(

[Cds L Cls (H,0),] | 1453 1519 1619 510 460
[Cd, L' Cls (H,0),] | 1441 1531 1622 580 460
[Hgs L Cls (H:0)] | 1454 1518 1621 510 462
[Hgs L' Cls(H,0)] | 1442 1530 1622 620 463
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Table -3 Electronic absorption and magnetic measuraent data of the complexes

Compound MefrMbm v/iem® | Band assignment Geometry
8260 | "T1(F) — “Too(F)
16685 | “T1y(F) — “Ax(F)
20330 | Tig(F) — ‘TP
32440 | 3A,((F) = °Ti(P
8275 | “TifF) — “Too(F
16685 | “T1y(F) — “Ax(F)
20445 | *T1(F) — “Ti(P)
32390 | INCT

10225 | 3Azy(F) — *To(F)
17370 | *As(F) - *Tu(F)
24980 | *Ay(F) — *Ti(P)
32640 | INCT

10245 | *Ax(F) — *Too(F)
17440 | 3Ax(F) — *Ti(F)
24995 | INCT

3268( | INCT?
[CusL/Clg(H20)4] 1.4 1337 | 2Eg— °Tag Distorted octahedra
[Cu,L/Clg(H20)14] 1.3 13350 2E, — Ty Distorted octahedra

[CosLCls(H20)10] 2.7 octahedral

octahedral

[CO4L/C|5(H20)10] 2.6

[Ni4LCls(H20)1q) 2.2 octahedral

[NisL/Cls(H20)10] 2.3 octahedral

Table -4 XRD Data of the[CuLCl g(H20)10] Complex

Observed (8) | Calculated (8) | D spacing| h k L| Difference
10.17 10.19 8.675 100 .02
11.71 11.71 7.539 110 .00
12.96 12.98 6.816 110 .02
13.94 13.96 5.403 020 .02
14.97 14.98 5.403 011 .01
16.75 16.78 5.280 -120 .03
20.60 20.62 4.303 20-] .02
24.48 24.50 3.361 -21-1 .02
26.37 26.38 3.376 01 -2 .01
27.42 27.44 3.248 -22-1 .02
28.20 28.22 3.159 -11 2 .02
31.50 31.53 2.835 -23-1 .03
33.30 33.33 2.686 -321 .03
35.12 35.14 2.552 410 .02
38.5( 38.57 2.33¢ -14-2 .01
42.20 42.21 2.139 431 .01
45.15 45.17 2.006 441 .02
51.50 51.51 1.773 -512 .01
53.04 53.04 1.773 -4 3 -2 .00

a=10.302& 0= 95.947 Volume-963.44 A3 n=1
b=13.912 / B= 97.65. Density-2.02 g cr-3
c=6.907 A y= 80.187 Bravais lattice-P

Table:- 5 XRD Data of the[Cu4LCI6(H20)10] Complex

Observed (8) | Calculated (8 | D spacing| h k L| Difference@®
10.93 10.95 8.077 200 .02
16.66 16.68 5.309 102 .02
19.41 19.40 4.573 110 .01
20.40 20.39 4.353 111 .01
28.88 28.88 3.089 402 .00
32.75 32.69 2.737 213 .06
43.57 43.53 2.077 513 .04
46.60 46.60 1.948 51-5 .00
50.34 50.31 1.812 52-3 .03
53.37 53.34 1.716 80-5 .03
58.35 58.31 1.581 80 -6 .04
68.19 68.20 1.314 72-4 .01

a=9.012A o=90 Volume-1049 A3 n=1
b=16.207 A p=9d Density-2.05 g cm-3
C7.185A y= 90° Bravais lattice-P
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Table-6 Parameter of the molecular modeling of th ligands

13

Ligand Total energy Heat of formation Electronic energy Repulsion energy Homo Lumo
(ev) (Kcal/mol) (ev) (ev) (ev) (ev)
LH, -5537.21 -182.57 -36161.3 30624.1 -9.4228 -1.49
L'H, -7193.¢ -38.2244! -52646 4545; -9.629¢ -1.776¢
[Zn4LClg(H20)s] -8522.% -174.1513 -65785.! 57262.¢ -6.885: -1.501:¢
[HgaL Clg(H20),] -8517.93 -293.43316 -67925.9 59407.9 -8.179D 9458
Table- 7 selected bond lengths and bond anglesligfands and complexes
Compound Bond Bond Length(A Bond Angdle(
N(7)-N(8) 1.22¢ C(3)-N(7)-N(8)-12C
LH C(9)-N(8) 1.438 C(9)-N(7)-N(8)-122
2 C(26)-Br(28) 1.936 C(11)-C(10)-O(8)-118
C(6)-0(7) 1.251 -
N(7)-N(8) 1.278 C(3)-N(7)-N(8)-122.80
C(9)-N(8) 1.417 C(9)-N(7)-N(8)-122.28
0O(8)-Zn(33) 2.15¢ C(11-C(10-O(8)-102
[ZnaLCle(H:0)] [77)Zn(33) 2.070 N(7)-Zn(33)-0(45)-117
Cl(36)-Zn(33) 2.214 CI(36)- Zn(33)-0(45)-112
0(29)-Zn(31) 2.287 -
CI(37)-Zn(31) 2.109 -
N(16)-N(17) 1.224 C(12)-C(13)-N(16)-112
UH C(13-N(16) 1.43¢ C(13-C(14-N(16)-12¢
2 C(25)-0(26) 1.234 C(12)-N(16)-N(17)-120
C(19)-0(27) 1.373
N(16)-N(17) 1.238 C(12)-C(13)-N(16)-114
C(13)-N(16) 1.440 C(13)-C(14)-N(16)-125
C(25)-0(26) 1.252 C(12)-N(16)-N(17)-121
[Zn,L'Cls(H-0),] | C(19)-0(27) 1.303 0(38)-Zn(40)-0(39)-104
0(38)-Zn(40) 3.560 0(38)-Zn(40)-Cl(45)-102
0(39)-Zn(40) 2.252 0(39)-Zn(40)-0(48)-116
Cl(45)-Zn(40) 2.260 0(38)-Zn(40)-0(47)-124

Table — 8 Antibacterial screening of ligands and caplexes

Zone Inhibition (mm)

Compound Concentration/ugmf* E coli S aureus
LH, 500 13 10
LH, 500 14 10
[CU4L/C|5(H20)10] 500 15 12
[CO4LC|5(H20)10] 500 12 12
[C04L/C|5(H20)10] 500 13 12
[Ni4LClg(H20)10] 500 15 14
[Ni4L/Clg(H20)4] 500 12 10
Tetracycline 500 45 30
=1 ﬁ Eir
_l_wf — L

0 )
nf

H

Fig-1 Proposed Geometry of LH
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Yads Oy

OHC HO

Fig-2 Proposed Geometry of L/H

H__ | :: $[::::L [:i:]E
cr——%’fxﬁFEEE%;CI CF_T

Fig-3 Proposed Geometry of the complexes with LHX= H,0 for M=Co(ll),Ni(ll),Cu(ll) and X=NIL for M=Zn(ll) ,Cd(ll),Hg(ll).
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X oty Hy0 Hz 27 Oy Hy0

OH; HED

3 H
|
e

o S

Cl

Fig-4 Proposed Geometry of the complexes with'2, X= H,O for M=Co(Il),Ni(ll),Cu(ll) and X=NIL for M=zn(Il) ,Cd(lI),Hg(ll).
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Fig-7 Optimised Geometry Zn(ll) complex of LH,
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Fig-8 Optimized Geometry Zn(ll) complex of L'H,

CONCLUSION

The Co(ll) ,Ni(ll) complexes posses octahedral gewyn Cu(ll) complexes distorted octahedral geoynetrd a
tetrahedral geometry is suggested for zZn(ll) ,Q¢Hlig(11) complexes. It is found that both the azeslyoehave a
dibasic hexadentate azodye ligands coordinatirgutir phenolic oxygen, azo nitrogen and carbonyberyatoms.
The ligands form tetrameric complexes with the metms. The XRD study suggests orthorhombic for
[CouL Cly(H,0)1] and triclinic for [CuLCl4(H,0).q respectively. Thermogravimetric study indicatésrmal
stability of the complexes. All the calculationssbd on the molecular mechanism on the optimizedngéies fit
well with the experiment findings. Both the ligaratsd their complexes posses’ antibacterial activiigainst gram
positive and gram negative bacteria.

Acknowledgement

The authors thankful to The Head, SAIF and I.l.Tadvks, India for providing spectral analysis, MMIT,
Bhubaneswar, Odisha for kind help of XRD and Théramalysis and Dr. J. Panda, Department of pharuotiae
Chemistry, Ronald Institute of pharmacy, Berham@uisha, India for providing antibacterial data.

REFERENCES

1] L. S. Goodman, A. Gilman, The pharmacologicasis of therapeutic#icMillan, New York,1970p.1

2] R. M. Isa, A. K. Ghoneium, H. A. Dessouki, M.Mlustafa,J. Indian ChemScc., 1984, 61, 286

3] B. B. Mahapatra, S. K. Panda, Indian Chem. Sq2010 87, 1447

4] R. S. Brandt, E. R. Miller]. Bacterio] 193938(5, 525

5] J. V. Quagliano, J. Fujita, G. Franz, D. J.lipki J. Walmsley, S. Y. Tyred, Am. Chem. Socl961,83, 3770
6] L. K. Mishra, B. K. Kesharilndian J. Chem. Sect. A981,28, 883

7] R .B. King, Inorganic Chemistry1961 5, 300

— e e

31



Bipin B. Mahapatra et al J. Chem. Pharm. Res,, 2013, 5(8):22-32

[8] S. Chandra, B. N. Ghogare, L. K. Gupta, C.m8&jJ. Chem. Pharm. Re201Q 2(4), 240-251

[9] S. I. habib,S.Shah NN, M.A.Basser,P.A.KulkathiChem. Pharm. Re2011, 3(1), 788-792

[10] K. Nakamato Infrared spectra of Inorganic and Coordination Coomals (Wiley interscience, New York,
USA,1970) p.149

[11] Y.J.Thakore,S.G.Patel,K.N.Patél,Chem. Pharm. Re201Q 2(5), 518-525

[12] J. R. Ferraro, Low Frequency Vibration of Iganic and Coordination Compounds, plenum press, Xefk,
USA1971,p.1

[13] A. B. P. LeverCoord. Chem. Rey19683, 119

[14] A. B. P. Lever, Electronic spectroscopy, EiseyAmsterdam1968,p.1

[15] S. YamadaCoord. Chem. Rev1966,1, 445

[16] F.A. Cotton, P.G. Wilkinson, Advanced Inorga@hemistry, Wiley Eastern, New Delti985,p.1

[17] F. K. KneubuhlJ. Chem. Phys196033, 1074

[18] D. H. Williams, I. Fleming, spectroscopic metts in organic Chemistry, Tata Mc Graw HilR94,p.144-216
[19] J. N. Visser,). Apply. Cryst.1969, 2, 89

[20] P.M. de Wolff,J. Apply. Cryst.1968,1, 108

[21] W.Bembi Devi and R.K.Bhuban Singh,Chem. Pharm. Re2012 4(1), 554-558

[22] E. S. Freeman, B. Carrdl, phys. Chem1958,62, 394

[23]. M. J. S. Dewar, E. J. Zoebisch, E. F. Healgt 4. J. P. Stewart,J, Am.Chem. So¢1995,107, 8210

[24]. M. J. S. Dewar and Y. C. Yuamorg. Chem, 1990,29, 3881

32



