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Abstract

Cu(ll), Ni(l), Mn(ll) and Co(ll) complexes were Bthesized with bis
(salicylaldehyde)malonyldihydrazone a tetradentmf@nd (L) and characterized by elemental
analysis, molar conductance measurements, magsieticeptibility, IR, electronic and EPR
spectral studies. Metal(ll) salts react with Schéke ligand in 1:1 molar ratio. The ligand and its
complexes are stable at room temperature and athefh are nonhygroscopic also. The
elemental analysis for carbon, hydrogen and nitiogere performed by micro analytical
methods. Apart from this, the geometry of the nesyigthesized compounds has been explained
based on their elemental analysis, molar condugtamnd spectral data. The molar conductance
measurements of all the complexes in DMF solutiorrespond to electrolytic nature for the
complexes except Mn(ll) complexes.

Keywords: Malonoyldihydrazone, Salicylaldehyde, Tetrademtdigand, Transition metals,
Spectroscopic studies.

Introduction

Schiff bases and their transition metal complex@seltbeen investigated extensitively since these
types of molecules are important in chemistry aadehmany applications.[1] A great deal of
work has been reported on the synthesis, struciakedstigations, various crystallographic
features, mesogenic characteristics, structurexre@tationships and catalytic properties of
different types of Schiff bases and their complewds transition and non-transition elements
[2,3] Malonyldihydrazide and Salicylaldehyde compds are capable to form complexes with
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transition metal ions in the form of Schiff bas&he complexes of Nickel(ll) and Copper(ll)
have been prepared and characterized by elemardbisis, molar conductance measurements,
infrared and electronic spectra. Henri et al. [4yd synthesized two new Schiff bases derived
from 2,3-diaminopyridine and-vanillin and their transition metal complexes (@l, Fe, Zn).
Rajavel and Krishnan [5] have reported the synthasd characterization of Oxovanadium(1V)
complexes of the Schiff bases derived by the cosatéan of 2-aminobenzaldehyde with various
diamines as 1, 2-diaminoethane, 1, 3-diaminoprepamd discussed the spectral data of the
complexes. Erdal canpolat et al. [6] have repoated synthesized a new 5-bromosalicylidgne-
aminoacetophenoneoxime and its complexes of CWI()I) and Zn(ll). Jian-ning Lu et al. [7]
have reported synthesis and characterizatioraokition metal complexes. Nair et al. [8,9] have
also reported synthesis and characterization okitian metal complexes of Cu(ll), Ni(ll) and
Zn(ll).

The present paper aims to synthesize and chawmetdre chemical structure of Schiff base
complexes derived from Malonyldihydrazide and Ségildehyde.

Results and Disussion
The stoichiometry of the ligand and its complexesenvconfirmed by their elemental analysis.
The elemental analysis of the ligand and its metahplexes show good support with the

proposed structures of the ligand and its complékable-1).

Table-1. Analytical and Physical data of the compound studied

Comp- Empirical Formula M. W. C% H% N% M %
ound Calc. Calc. Calc. Calc.
(Found) (Found) (Found) (Found)
L C17H18N4O4 342.33 59.68 5.34 16.39 .
(59.65) (5.30) (16.37) o
CuL CU(C&7H16N4O4) 405.90 50.37 4.07 13.89 15.69
(50.31) (4.05) (13.80) (15.66)
NiL Ni(C17H16N404) 401.04 50.96 4.05 13.99 14.70
(50.92) (4.02) (13.97 (14.64)

(A) Molar Conductance

The molar conductance value ( 65-90 diem?mol™) of the complexes of Cu(ll), Ni(ll) and
Co(ll), which was carried out in DMF solvent indiea that the complexes under study are 1:1
electrolytic nature [10,11]and Mn(Il) has nonelebttic nature.

(B) Infrared spectra

The IR spectra provides valuable information regeydhe nature of functional group attached
to the metal atom. The appearance of a broad stbang in the IR spectra of the ligand in
3431cnt is assigned to the O-H of the phenol group. Abseufcthe phenolic O-H vibration
indicates that it is deprotonated in complexes. Jjpextrum of ligand shows two different —-C=N
bands in the region 1623 &mvhich is shifted to lower frequencies in the speaf Cu(ll),
Ni(ll), Mn(ll) and Co(ll) complexes at 1620¢m 1590 crit, 1600cm’ and 1610 cm
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respectively indicates the involvement of

their assignments are given in Table-2.

—C=Nrogen in coordination to the metal ion.
[12,13] The occurrence of new bonds in the 410-&80 region in the IR of metal complexes
confirm the presence afM-N and vM-O bands respectively. [14,15] The main IR bandd a

Table-2. Characteristic IR bands (cm™) of the compounds studied

Compounds vOH vC=N vC=0 vM-N wM-0O
L 3431 1623 1750
CuL 1620 1730 485 535
NiL 1590 1725 480 520
MnL 1600 1715 455 415
ColL 1610 1728 410 525

(C) Electronic Spectra

The UV-visible spectrum of the Schiff base ligaarttl its complexes were recorded in DMSO
solution in the range of 200 to 1000 nm regionse Ekectronic Spectra suggested Square Planar
Geometry>*"for Cu(ll), Ni(Il) and Co(ll) complexes (Table-3).

Table-3 Absor ption Spectral data (nm) of theligand and its Complexes

Compound Absor ption(Amax
d-d T -t n- *
Benzene/imino Azomethine
Ligand - 260 370
CuL 536 265 320,430
NiL 505 250 320,390

(D) EPR Spectra

The room temperature solid-state EPR tgpec exhibits axially symmetric g-tensor
parameters with g> g. > 2.0023 indicating that the Cu(ll) site has ja. ground state
characteristic for square-planar stereochemisti8}. [

Experimental

All chemicals used in this research work are reageade (Qualigen) including Ni€6H,0,
CuCh.2H,0O, methanol, ethanol, DMSO and DMF. Double diddiNeater is used.

(A) Synthesis of Malonyldihydrazide
Malonyldihydrazide has been synthesized by redatalier. [5 ]

(B) Synthesis of Bis-(Salicylaldehyde)M alonyldihydrazide
The ligand was prepared by reacting a warm dildkarel solution of Malonyldihydrazide
(0.132 g ; 1 mmole) with Salicylaldehyde (0.21 mP ;mmole). The reaction mixture was
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refluxed for six hours and suction filtered, washéth ethanol and dried over desiccator. The
melting point of the product was found to be 215P8e colour of the product was light yellow
(yield 75%) (Scheme-1).

I

/C—NH—NH2 CHO
H2C\ + —_—
|<:|,—NH—NH2 OoH
(@]

1 Mole 2 Moles
H
CH—NH—N

/
~
CH—NH—N

I I
o) HC.

(C) Synthesis of Complexes

(i) The ligand (0.342g; 1 mmole) was taken in hot mth&35 ml) and treated with a methanol
solution of CuCJ.2H,O( 0.170g ; 1 mmole). The light yellow transparsalution of the ligand
changed to blue after mixing the solutions. This wefluxed for 12 hours. The crystalline solid
was separated out on cooling, filtered and driesl desiccator.

OH
I

H,C

Scheme-1

(if) The ligand (0.342g; 1 mmole) was taken in hot mdh@5 ml) and treated with a methanol
solution of NiCh.6H,O( 0.237g ; 1 mmole). The light yellow transparsalution of the ligand
changed to green after mixing the solutions. Thas wefluxed for 18 hours. The crystalline solid
was separated out on cooling, filtered and driest desiccator. (Figure-1).

Where M=Ni(ll) and Cu(ll)
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