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Abstract : Three mixed ligand complexes of the Ni(L)(mcda) where L : en, O-phen or bipy
andmcdal- methoxycarbonyl-lI-cyanoethylene-2,2-dithiolate  have been synthesized and
characterised by elemental analysis and visible electronic spectroscopy. Electronic Spectra show
that geometry around nickle ion is square planar
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Introduction

Mixed ligand complexes of the type pt(diamine)(dithiolate) have been studied for their
luminescence behaviour. Mixed ligand complexes of other metals with nitrogen sulphur donors
have also been repoted.These complexes have been studied for their various applications such as,
sensitizer non linear optical material , preparation of metaalsulfide film , electrical conductivity and
biological.
Synthesis characterization and properties of some mixed ligand complexes of nickel with various
heterocyclic bases and dithiolate ligand, [S2C=C(CN)COOC2H5]2 have appeared in literature
recently. In the present work synthesis , and characterization of complxes of nickel with various
diamine ligands and dithilate ligands , I-methodoxy carbonyl-I, I- cyanoethylene-2,2-dithiolate have
been reported.

Experimental
All the chemicals used were of analytical reagent grade. Sulfur was estimated as BaSo4 and nickle
by standard gravimetric procedure visible spectra was recorded in ethanol. The dithilolateligand ,
Na2S2C(CN)COOCHS3 was synthesized by reported method . Finally crushed NaoH(8 g 0.2 mole)
was taken in 40 ml methanol, and a solution of ester methylycyanoacetate (0.1 mol) and CS2
(10ml., 0.1 mol)in 20ml methanol was added to it dropwise with constant stirring and maintaining
temperature in the range 15-20C Yellow Product formed was filtered off , washed with alcohol,
ether and dried in vacuum over CaCl2 .
Synthesis of complexes Ni(L) ( S2C=C(CN)COOMe); L=en, O-phen or bipy
To 15 ml aqueous ethanolic solution nickel acetate (2mmol) 20 ml of an ag. Ethenpolic
solution/suspension of ethylenediamine (2mmole) was added with stirring . The product, thus
formed, was filtered off, washed with ethanol and ether dried in vacuum over Cacl2.

Two other complexes of nickel with diamineligands , o-phen and bipy and dithiolate
ligand were prepared similarly by taking metal and diamine ligand in 1:1 molar ration followed by
addition of solution dithiloate ligand.
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Results and discussion
Formation of these complexes is believed to take place via following reactions
coordination compounds were established using physicochemical methods.
Ni(CH3COO0)2 + 2L [NiL2](CH3Co00)2
0] Materials:

All the chemicals needed were of BDH(A.R.) grade and were used as received without
further purification.

(i) Synthesis of coordination compounds:
0.01mole of CuCl,.2H,0 was dissolved in hot water and filtered. 0.02 mole of the ligand(LH) was

dissolved in hot ethanol and the solution was filtered hot. The two solutions were mixed in
round- bottom flask and pH of the soltion was adjusted using NH OH and HCI. The nixture
was refluxed for about 5 hoursovera water bath using water condenser. The precipitated solids
were fitered under suction and dried at 110C in an electroni oven for about 4 hours. Their m.p.
's were

then recorded. All the coordination compounds were found to be insoluble in common solvents like
water, ethanol, CS, methanol but were solublein DMF and DMSO.

(if)Measurements:

Elemental analyses were carried out using a Perkin Elmer 2400 elemental analyser.Molar
conductance was measured using 103 M solution in DMF at 30° C on Toshniwal TSM-15 bridge.
Magnetic susceptibility measurements were done at room temperature by Gouy's balance using Co
[Hg (CNS)4] as the standard. The The UV-Visible spectra of coordination compounds were
recorded on Schimadzu 2100 spectrophotometer. The IR spectra were recorded using KBr pellet on
a Perkin Elmer 283 IR spectrophotometer. The "H NMR spectra were recorded with 90 MHz NMR
spectrophotometer using TMS as internal indicator. Molecular mass of the coordination compounds
was determined cryoscopically.

Results and Discussion:

The analytical data (Table-1) were in

good agreement with the proposed stoichiometry

of the coordination compounds. The observedmolecular masses ot coordination compounds
showed their monomeric nature. The molarconductance data (Table-2) for [Cu (LH)2CI2),
prepared, at pH-10.0(alkaline medium) showed their non-electrolytic nature. The molar
conductance value of 182 Ohm' cm* mol for [Cu (LH), (H,0),]ClI, prepared at pH=7.0

(neutral medium) indicated its 1:2 electrolytic nature. The electrolytic nature of this
coordination compound is due to the presence of two chloride ions outside the coordination
sphere. It was further confirmed by the addition of AgNO, reagent to the coordination
compound solution leading to the formation of two moles of white precipitate of AgCl per
mole of coordination compound.
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Table -1
Micrianaliytical data of coordination compounds
|
Molecular
L% 9.
Sl Gl temrin o Found (% Calculated) mass MP
0 < foundi Cal
¢ H N S cl Cu culated)
: [Cu(LH)C1y) 53.71 39 | 124 | 968 | 10.75 | 962 670.4 W
Light Blue (385) | (389) | (1256) | (9.57) | (1062 | (9.49) (g5 'PC
5 | [CULH){H0))Cl, $138 1416 11.87 [ 925 [ 1032 922 M2 ]
%4 | DespBive | (5110) | @29 19| 9.08) | (1007 | 901 nas) 1%6C
3 l [CuL){H:0):] 5 88 439 1346 | 1024 TR %4 | e
| Greenish Yellow | (57.00) | 43 | (1330) | (10.13) (1003 6314y |206°C

NiL ] (CH,Co0), +Na,S,C-C(CN)COOCH Ni(L)(S,0 C(CNCOOCH)+2CH,COONa+ LWhere

L is diimine ligand.

Electronic Spectra

Visible spectrum of the complex, [Ni (en)(mcda)] show absorption band at 425

nm and somewhat broad band at 600 nm. In the complex Ni(o-phen)(mcda)] an absorption
band at 475 nm with shoulder at 440 nm position have appeared. Visible spectrum of [Ni(bipy)
mcda)J has band at 615 nm position. Band around 800 nm has not been found in these
complexes ruling out octahedral geometry. The electronic spectra of complexes suggest square
planar geometry around nickel ion." Spectra of these complexes are comparable.

On the basis of foregoing discussion and earlier literature of mixed ligand M(diimine)
(dithiolate) complexes, following geometry has been proposed tentatively.

L=en, 0-phen or bipy
Fig.1 Proposed structure of the complexes .
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L. = en, o-phen or bipy

Fig. 1 Proposed structure of the complexes.
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