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ABSTRACT

A series of metal complexesof Co (11), Ni (1) and Cu (11) have been synthe-

KEYWORDS

Trangition metal complexes;

sized with newly synthesized biologically activeligands. Theseligandswere IR;

prepared by the condensation of substituted 2'- Hydroxyacetophenones
and 3, 5 dibromosalicyla dehyde. The structures of the complexeshave been

ESR spectra;
TGA.

proposed by the analytical data, conductivity measurement, magnetic mo-
ment, IR, electronic spectral data and thermal studies. Analytical data con-
firmed 1:2 stoichiometry and the el ectronic spectral data suggest that all Co
(11), Ni (1) complexes have octahedral geometry whereas Cu (11) complexes
have square planar geometry. Presence of coordinated water molecules in
Co(Il) and Ni (1) complexesis confirmed by TGA studies. The conductivity

data show that all these complexes are non electrolytes.
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INTRODUCTION

Chd conesare open chain flavonoidswhose basic
structureincludestwo aromatic ringsbound by an a, 3-
unsaturated carbonyl groups. They areusually obtained
from natural productswith extractivetechniques®2 or
by severa homogeneous3# and heterogeneous®® syn-
thetic methods. Theimportance of chalconesliesinthe
widerangeof pharmacologica activitiessuch asanti-
oxidant, antitumor!™, antimal arid'®, anticancer®, anti-
inflammeatory™, antile shmanid™ and antimicrobid™2.

2'-Hydroxychal cone known to be pharmacol ogi-
cally active possess co-ordinating sitesand are ex-
pected to form complexeswith different metal ions.
Lenseet.a ™ reported that O- Hydroxychal conesare
much morereactivewith metal ionsthan the ketones

and a dehydesfrom which they are synthesized sev-
eral of the chalcones have been employed as useful
analytical reagent.

The chelating tendency of thesecompoundsislittle
known except for afew publicationsinvolving similar
ligands. Wereport herethe synthesis of aseriesof Co
(1), Ni (1) and Cu (Il) with substituted 2'-
Hydroxychal conesand their characterization based on
analytical, conductance, magnetic moment, IR, elec-
tronic spectraand thermal studiesarereported.

EXPERIMENTAL
All the reagents used were chemically pure and

are of AR grade. Solventswere dried and distilled
before use according to standard procedure. The


mailto:sk_seema2007@yahoo.com

44

Synthesis and characterization of Co (I1), Ni (I1), and Cu (II) complexes

ICAIJ, 6(2) 2011

FPull Paper

ligands selected in the preparation of metal complexes
are 1-(2'-Hydroxy phenyl)-3-(1- Hydroxy, 2, 4-
Dibromo phenyl)-2- propen-1-one and 1-(2'-Hy-
droxy-3'-lodo-5'- methyl phenyl)-3-(1- Hydroxy 2,
4-dibromo phenyl)-2-propen-1-one.

SYNTHESISOFMETAL COMPLEXES

Theligand (0.002 mole) and the metal salt (0.01
mole) in 50 ml methanol wasreflux for 2hour. Indl the
casestheligand concentration wasin slight excess of
the 1:2 metal ligand molar ratio. The solid mass sepa-
rated wasfiltered through asintered glasscrucible (G4)
and the residue was washed several times with hot
methanol until thewashingswerefreeof theexcess of
ligand. Thesecomplexeswerefindly dried under vaccum
desicator over fused CaCl,. Andytica and physicd data
isgiveninTABLE 1. Molar conductance measurements
werecarried out in 103 M in DMF solution using an
Elicodigital conductometer mode-180. Themagnetic
susceptibility messurementsof thecomplexesinthesolid
state were made on Guoy balance at room tempera-

tureusingHg [Co (NCS) | asstandard. Diamagnetic
correctionswere applied using pascal s constant. The
IR spectraof the metal in KBr palletsin therange of
4000-350 cm* were recorded making use FTIR-
SHIMADZUB8400S spectrometey.

UV-Visible spectrain DMF were recorded on a
SHIMADZU multi purposerecording spectrophotom-
eter model 1601 and TGA and DTA analysisof meta
complexeswerecarried out in nitrogen atmospherein
therange 25-1200 °C on schimadzu DTG-50 with a
heating rate 10 °C min* using aluminaasastandard.

RESULT AND DISCUSSION

All thecomplexes are stable at room temperature
insolublein water and most of thecommon organic sol-
vents but solublein DMF and DM SO. Theanalytical
data of the complexes (TABLE 1) indicatesthat their
stoichiometry may berepresented as1:2 metd toligand
ratio. Themolar conductance values of the complexes
in DMF solventsarein therange of 6.45-26.25 ohm?
cm?mol* suggesting their non-€lectrol ytic nature*.

TABLE 1: Magnetic moment, conductivity and analytical dataof Co(l1), Ni (I1) and Cu (11) complexes

Elemental Analysis Molar

Sr.No. Molecular Formula Colour M '%D'P' Halogen Found Metal Found %%nrgfjldé\;gg él_T\;f_
(Calcd) (Calcd) Mol-1x10-3
1. CaoH208BrNi Yellow 276 37.48 (37.16) 6.88 (6.54) 25.27 2.41
2. CaoH08Br,Co Green 236 37.25 (37.86) 6.97 (6.18) 18.64 4.36
3. CaoH1506Br,Cu Bluish Green 278 37.27 (37.92) 7.41 (7.86) 21.48 167
4. CaoH40g!1,Br,Ni Dark Yellow 264 26.21 (26.78) 5.18 (5.69) 12.16 2.96
5. CaoH2404!1,Br,Co Green 234 25.80 (25.16) 5.20 (5.38) 11.32 4.92
6. CaH061Br,Cu Bluish Green 268 27.22 (27.58) 5.59 (5.62) 7.48 1.89
thecomplexesareassigned tov (C=C) (aromatic). The
IRSPECTRA

The ligand showed a weak broad band around
2890-3068 cm't, but the IR spectraof Ni (1) and Co
(1) complexesexhibited intense broad band near 3300-
3400 cm™ due to v OH of coordinated water mol-
eculd®. Inthe IR spectraof al theligandsanintense
band appearing around 1647 cm? is attributed to
v(C=0)", Thisbandisshifted tolower wave number
inthespectraof the complexesindicating coordination
through oxygen of (C=0) group. Themediumintensity
band appearing around 1533-1569 in theligands and

v (M-0) band was observed in the complexes around
445cmet8,

THERMALANALYSIS

Thethermogram of [Ni(L,),]2H,0 complex shows
that thecomplex startsdecompaosing gradudly, till it at-
tainsthetemperature corresponding to 70-85 °C which
correspondsto two molesof hydrated water. After 250
°C the anhydrous complex starts to decompose. Total
mass loss up to 750°C is found to be 88.60% (calc
87.72) which showsfinally theformation of NiO. The
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residue | eft after 750°C is 8.10 (calc. 8.32%) which
resemblesthetheoreticd vaues(TABLE 2). Hencefrom
TGA, itisclear that the complex under study contains
two water moleculeswhich are coordinated to centra
metal ionl*9,

Ri1 Rz Rz Ry

H OH Br Br
H OH Br Br
H OH Br Br
CH; | OH Br Br
CH; | OH Br Br
CH; | OH Br Br

TABLE 2: Thermo analytical result of [Ni (L2), (H,0),]
complex.

1
2
3.
M=Ni(ll),Co(ll) 4.
5
6

Temperature Weight loss Fragment
Metal Comp pC in % Found ren?oved
(Calcd)
. Two water
[Ni (L), (H-0) ] 230 3.29(3.86) molecule
700 88.60(87.72) Organic part

>700 8.10(8.32) Metal Oxide

MAGNETIC MOMENT

Thep, vauesat roomtemperaturefor Cu (I1) com-
plexesareintherangeof 1.78-1.84 B.M. usually ob-
served for square planar Cu (1) complexes?2, Ni
(1) and Co (1) compl exes have magnetic moment val-
uesintherangeof 2.92-3.14 and 4.38-4.90 B.M. re-
spectively. Thesevalues are expected for octahedral
geometry of Ni (11)7?23 and Co (I1) complexesat 25°C.

ELECTRON SPIN RESONANCE STUDY

The ESR spectraof Cu (11) complexesinthe poly-
crystalline state showstwo peaks, one of intense ab-

—= Fyll Poper

sorption at high field and the other of lessintensity at
low field. From these spectrathe values of g and g
have been cal culated by K neubehlsmethod? and are
giveninTABLE 3. Theobserved g-vauespoint to the
presence of the unpaired electron inthe dx2-y?orbital
with g >g characteristic of square planar of €l ongated
tetragbnal geometry. The g obtained for the Cu (I1)
complexesislessthan 2.3indicating covalent character
of themetal-ligand bond®. The axial symmetry pa-
rameter (G) for the complexesisfound to be greater
than 4, asshown in TABLE 3. Thisshows absence of
interaction between copper centersinthesolid state?.

TABLE 3: ESR spectral dataof Cu (11) complexes.

S G axial
No. complex g gt Qav.  Symmetry
) Parameter

1. Cu(L2), 22810 20577 21321 4.3387

2. Cu(L2), 22650 20634 2.1306 4.3284

CONCLUSION

The Cu (1), Ni (1) and Co (II) complexes are
coloured, insolublein most of the organic solvent but
solublein DMF and DM SO. Thestoichiometry of the
metal complexes obtained hasbeen foundto be 1:2.
Theinfrared spectral dataindicatethat all theligands
act asmononegative bidentate speciestowardsCu (11),
Ni (I1) and Co (I1) complexes. The electronic spectral
data suggested that Co (1), Ni (1) complexes have
octahedral, while Cu (1) complexeshavesquare pla
nar geometry.
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