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ABSTRACT

COMPLEXATION OF SCHIFF BASE LIGANDS: SYNTHESIS,
CHARACTERIZATION AND ANTIMICROBIAL STUDIES

Two Schiff base ligands are prepared by condensation reaction of ethylenediamine with
benzaldehyde or 4-chlorobenzaldehyde in the ratio of 1:2. The metal complexes are
prepared by the template method in the ratio of 1:2:1 (ethylenediamine: 4-
chlorobenzaldehyde: Zn(ll) acetate dehydrate or Ni(ll) acetate tetrahydrate). The
complexes of the Schiff base N,N’-bis-(4-chlorobenzylidene)ethylenediamine with Zn(l1)
is successfully prepared. Complexes and ligands are then characterized by elemental
analysis, IR spectroscopy, *H NMR spectroscopy and magnetic susceptibility. The results
suggested that the structure of Schiff base metal complexes is a polymeric coordination
compound of the [Zn(cbaen),]. A new type of Schiff base Ni(ll) complex is successfully
prepared with the suggested formula of [Ni(cba)z(en)(H20),].H2O. The antimicrobial
studies are successfully conducted. Both the Schiff base ligands N,N’-
(dibenzylidene)ethylenediamine and N,N’-bis-(4-chlorobenzylidene)ethylenediamine
have inhibiting properties while the Zn(Il) complex show higher antimicrobial compared
to the Ni(Il) complex.

Xi



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER 1 INTRODUCTION
1.1  Background

1.2 Significance of study

1.3 Objectives of study

CHAPTER 2 LITERATURE REVIEW
2.1 Introduction
2.2 Preparation of ligands and complexes

2.2.1 Synthesis of Schiff base ligands

2.2.2 Synthesis of metal complexes
2.3  Characterization techniques

2.3.1 Elemental analysis

2.3.2 FTIR Spectroscopy

2.3.3 'H NMR Spectroscopy

2.3.4 Magnetic Susceptibility

2.3.5 Single X-ray Crystallography
2.4  Biological Studies

CHAPTER3 METHODOLOGY

3.1  Materials

3.2 Methods
3.2.1 Synthesis of baen Schiff base ligands
3.2.2 Synthesis of cbaen Schiff base ligands
3.2.3 Synthesis of Schiff base complexes

3.3 Characterization

3.5  Antimicrobial activity

CHAPTER 4 RESULTS AND DISCUSSION
4.1 Elemental analysis

4.2 FTIR Spectroscopy

4.3 NMR Spectroscopy

Page
ii

Vi
vii

Xi
Xii

w -

0o N O 010101

13
14
15
18

21
21
22
24
24
24
25

26
28
29



1.1

CHAPTER 1

INTRODUCTION

Background

A Schiff base is an organic compound synthesized by the condensation of
ketones or aldehydes with primary amines. The azomethine group (>C=N), also
known as the imine group is a functional group that consists of a carbon-nitrogen
double bond with the nitrogen atom connected to an aryl or alkyl group
(McMurry et al., 2004). It has a general formula of R;R,C=NR3 as shown in
Figure 1.1 in which Rz is an aryl or alkyl group that can contribute to the stability

of the Schiff base.

Figure 1.1 The general structure of an imine.

A ligand is a molecule or ion that donates or shares one or more of its lone
pair(s) of electrons through a coordinate covalent bond with one or more central
atoms or ions. In coordination compounds, the central atom is a metal and ligand
molecules can bind to the metal through various types of binding sites by
coordinate bonds (dative covalent bonds). A ligand binding through one site is

called monodentate or unidentate and a bidentate ligand binds through two donor
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