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Abstract : Complex of Ni(II) with bis-(3,5-dimethoxy
salicylidine)- ethylenediamine was synthesized and
was characterized by elemental analysis, melting point
determination, conductivity measurement, magnetic
property studies and spectroscopic studies. Molecular
formula of the newly prepared complex was determined
as C

20
H

22
N

2
O

6
Ni and the probable geometry has been

suggested as square planar.

(Keywords : Bis-(3,5-dimethoxy salicylidine)-
ethylenediamine, complex Ni(II) with bis-(3,5-
dimethoxy salicylidine)-ethylenediamine )

Introduction

 Synthesis and characterization of Ni(II)
complex with bis-(3,5-dimethoxy salicylidine)-
ethylnediamine ligand was done with a view to
gravimetric estimation of Ni(II).  Hypothesis
behind this work is that the reagent bis-(3,5-
dimethoxy salicylidine)-ethylenediamine may
prove better reagent for the gravimetric estimation
of Ni(II). Schiff base compounds have been
extensively used in the analytical determination
of the metals since long1-29. Present investigation
is an extension of pioneer work done by Dubsky
and Sokol30. They reported the formation of inner
complex salt using (Bis-salicylidine)-
ethylenediamine with Ni(II) and Cu(II). We
extended his work by preparing and using the
similar ligand.

Experimental
All the chemicals used under present

investigation were of AR quality.
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Preparation of Bis-(3,5-dimethoxy salicylidine)-
ethylenediamine:

3,5-dimethoxy salicylaldehyde and
ethylenediamine were taken in 2:1 molar ratio in a
conical flask in methanol. The mixture was stirred
well, refluxed on steam bath for about four hours
with constant stirring. Yellow coloured product
was obtained. It was cooled, filtered, crystallized
from methanol and kept in a desiccator.

 Preparation of Bis-(3,5-dimethoxy salicylidine)-
ethylenediamine Ni(II) complex:

An aqueous solution of Ni(II) chloride
was treated with strong ammonia solution (6N)
till blue colouration was obtained. It was treated
with the alcoholic solution of the ligand bis-(3,5-
dimethoxy salicylidine)-ethylenediamine in 1:1
molar ratio, digested on steam bath for about an
hour and left overnight in cold and then the yellow
precipitate was filtered, washed with cold water
and dried in air.

Characterization of the ligand bis-(3,5-dimethoxy
salicylidine)-ethylenediamine and its Ni(II)
complex:

The ligand bis-(3,5-dimethoxy
salicylidine)-ethylenediamine and its Ni(II)
complex were characterized by elemental analysis,
melting point determination, conductivity
measurement, magnetic property studies and



spectroscopic studies. The ligand bis-(3,5-
dimethoxy salicylidine)-ethylenediamine was
soluble in alcohol and acetone. However, it is
highly soluble in dioxan, pyridine and dimethyl
formamide but insoluble in water. It decomposes
at 1720C. The newly prepared complex of the
ligand with Ni(II) is insoluble in water and
methanol but slightly soluble in acetone and
highly soluble in pyridine and DMF. It
decomposed above 3000C. Analytical data of the
ligand and its Ni(II) complex is given in Table-1
and the spectroscopic data is given in Table-2

Molar conductance:
Its molar conductance in 10-3M solution

in DMF was found to be 10 ohm-1 cm2 mol-1

indicating its non-electrolytic nature.

Magnetic susceptibility:
The observed values of magnetic

moment for complexes are generally diagnostic of
the coordination geometry about the metal ion.
Ni (II) has the electronic configuration 3d8 and
should exhibit a magnetic moment higher than that
expected for two unpaired electrons in octahedral
(2.8 - 3.2 B.M) and tetrahedral (3.4 - 4.2 B.M.)
complexes, whereas its square planar complexes
would be diamagnetic. The magnetic moment
observed for the nickel (II) complex suggests that
the complex to be diamagnetic, which indicates
its square planar geometry.

IR-spectra:
The broad band observed in the infrared

spectra of the ligand at 3200cm-1 is assigned to
the hydrogen bonded phenolic -OH group. This
band is completely disappeared in the complex
suggesting the deprotonation31 of phenolic -OH
and the coordination of the ligand to metal
through the oxygen atom. A strong band at
1250cm-1 observed in the infrared spectra of the
ligand is attributed to phenolic C - O vibration.
This band is shifted by 40cm-1 in the complex,
which also support the fact that coordination of

the ligand to metal occurs through oxygen atom.
The bands at 3060 cm-1 and 3010 cm-1 are due to C
- H and aromatic C - H stretching vibrations
respectively. The bands at 1625cm-1, 1590cm-1 and
1325cm-1 observed in the spectra of the ligand are
assigned to stretching C=N and bending C-N
frequencies and these bands are shifted to lower
frequencies by 15-20cm-1 in the complex
suggesting the coordination of the ligand to metal
through nitrogen atom of C = N group. The band
at 1050cm-1 in the spectrum of the ligand is
assigned to the bending -OH frequency and this
band is completely disappeared in the spectrum
of the complex which clearly support the
complexation of ligand to metal through oxygen
atom of - OH group by deprotonation. The new
band observed in the spectrum of the complex at
525 cm-1 is assigned to metal nitrogen stretching32

as well as N - M - N bending33 mode of vibrations.
Another new band in the spectrum of the complex
at 455 cm-1 is attributed to the M - O bond34.

Thus, it is clear that the ligand behaves
as a tetradentate ligand, coordinating through two
nitrogen atoms (Schiff's residue) and two oxygen
atoms by the deprotonation of phenolic hydrogen
atoms.

Electronic spectra:
The complex shows three bands at 15450

cm-1, 19600 cm-1 and 25850cm-1. Manch and
Fernelius35 pointed out that square planar nickel
complexes have almost three spin allowed bands.
The 1A

1g
1A

2g
 transition occurs in the range of

14000 - 18000 cm-1, 1A
1g
1B

1g
 occurs around 19000

- 20000 cm-1 and 1A
1g

 1E
2g

 transition occurs in
the range of 24500-26500cm-1. Thus, the observed
electronic band positions suggest the square
planar geometry of the complex.

Structure and bonding:
On the basis of the above facts the

structure of the complex can be drawn as in
Fig.-1
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Table-1 
Analytical data of the ligand bis-(3,5-dimethoxy salicylidine)-ethylenediamine  

and its Ni(II) complex 
 

Compound  Colour  m.p./ 
decomp/ 
trans. 
temp. 0C   

% analysis, found/(calcd) Conductivity 
(ohm-1 cm2 
mol-1) 

C  H  N  Ni  

Bis-(3,5-dimethoxy 
salicylidine)- 

ethylenediamine 

Yellow 172 61.55 
(61.82) 

6.00 
(6.23) 

7.10 
(7.21) 

- - 

Bis-(3,5-dimethoxy 
salicylidine)- 

ethylenediamine 
Ni(II) complex 

Yellowi
sh red 

300 53.52 
(53.95) 

4.88 
(4.98) 

6.00 
(6.29) 

12.00 
(13.20) 

10 

Table-2 
Selected IR bands of ligand bis-(3,5-dimethoxy salicylidine)-ethylenediamine  

and its Ni(II) complex 

 

Compound  

(-OH) 

 

(C - H) 

 

(C = N) 

 

(C - O) 

 

(C - N) 

 

(-O -H) 

 

(M - N) 

 

(M-O) 
Bis-(3,5-

dimethoxy 
salicylidine)- 

ethylenediamine 

3200b 3060, 
3010 

1625, 
1590 

1250 1325 1050 - - 

Bis-(3,5-
dimethoxy 

salicylidine)- 
ethylenediamine 
Ni(II) complex 

- 3060, 
3010 

1605, 
1570 

1290 1310 - 525 455 

Fig.-1.    Bis-(3,5-dimethoxy salicylidine)-ethylenediamine Ni(II) complex
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