SYNTHESIS, CHARACTERIZATION AND ANTIMICROBIAL
SCREENING OF SCHIFF BASE LIGAND
AND COPPER(Il) COMPLEXES

NUR HAFIZAH ADZIS

BACHELOR OF SCIENCE (Hons.) CHEMISTRY
FACULTY OF APPLIED SCIENCES
UNIVERSITI TEKNOLOGI MARA

JULY 2016



This Final Year Project Report entitled “Synthesis, Characterization and Anti-
Microbial Screening of Schiff Base Ligand and Copper(l1) Complexes” was
submitted by Nur Hafizah Adzis, in partial fulfilment of the requirements for the
Degree of Bachelor of Science (Hons.) Chemistry, in the Faculty of Applied
Sciences, and was approved by

Siti Noriah Mohd Shotor
Supervisor
B. Sc. (Hons.) Chemistry
Faculty of Applied Sciences
Universiti Teknologi MARA
Kuala Pilah Campus
72000 Kuala Pilah Negeri Sembilan

Dr. Sheikh Ahmad Izaddin

Sheikh Mohd Ghazali

Project Coordinator

B. Sc. (Hons.) Chemistry

Faculty of Applied Sciences
Universiti Teknologi MARA

Kuala Pilah Campus

72000 Kuala Pilah Negeri Sembilan

Date:

Mazni Musa

Head of Programme

B. Sc. (Hons.) Chemistry

Faculty of Applied Sciences
Universiti Teknologi MARA

Kuala Pilah Campus

72000 Kuala Pilah Negeri Sembilan




TABLE OF CONTENTS

Page
ACKNOWLEDGEMENTS i
TABLE OF CONTENTS iv
LIST OF TABLES Vi
LIST OF FIGURES vii
LIST OF ABBREVIATIONS viii
ABSTRACT X
ABSTRAK Xii
CHAPTER 1 INTRODUCTION 1
1.1 Background of Study 1
1.2 Problem Statement 5
1.3 Significance of the Study 6
1.4 Objectives of the Study 7
CHAPTER 2 LITERATURE REVIEW 8
2.1 Synthesis of Schiff Base Ligands and Their Metal
Complexes 8
2.2 Characterization of Schiff Base Ligands and Their Metal
Complexes 11
2.2.1 Elemental Analysis 11
2.2.2 Infrared Spectroscopy 15
2.2.3 UV-Visible Spectroscopy 19
2.2.4  Molar Conductance 19
2.3 Biological Activity of Schiff Bases and Their Metal
Complexes 20
CHAPTER 3 METHODOLOGY 22
3.1 Materials and reagents 22
3.1.1  Chemicals 22
3.2 Instruments 22
3.3 Methods 24
3.3.1 Synthesis of Schiff base ligand derived from o-
phenylenediamine and 4-methylbenzaldehyde (L") 24
3.3.2  Synthesis of Complex (ML) 25
3.3.3  Synthesis of Complex (ML?) 26
3.3.4  Preparation of microbial media 26
3.35 Preparation of bacteria 27
3.3.6  Preparation of tested compound 27
3.3.7  Anti-microbial screening 27



CHAPTER 4 RESULTS AND DISCUSSION

4.1

4.2
4.3
4.4
4.5
4.6

Synthesis of Schiff base ligand (L') and metal complexes
(MLY and (ML?)

Elemental analysis

Infrared spectroscopy

UV-Vis analysis (electronic absorption spectra)

Molar conductivity measurements

Anti-microbial assay

CHAPTER 5 CONCLUSION AND RECOMMENDATIONS

5.1
5.2

Conclusion
Recommendations

CITED REFERENCES
APPENDICES
CURRICULUM VITAE

28

28
30
31
35
38
38

41
41
41

43
48
56



ABSTRACT

SYNTHESIS, CHARACTERIZATION AND ANTI-MICROBIAL
SCREENING OF SCHIFF BASE LIGAND
AND COPPER(I1) COMPLEXES

Two copper(ll) complexes derived from o-phenylenediamine and 4-
methylbenzaldehyde or trans-cinnamaldehyde were synthesized. Structural
features of Schiff base and complexes were determined by analytical and spectral
techniques like elemental analysis, IR, UV - visible spectroscopy, melting point
and molar conductivity measurements. The result suggested that the Schiff base
ligands behaved as bidentate ligand coordinate through azomethine nitrogen to the
central metal ions forming complex compound, ML while complex ML? was
prepared by using in-situ method. Molar conductance values in ethanol indicate
both of complexes are non-electrolytic nature. The anti-microbial activity of the
synthesized ligand and its complexes were studied against Escherichia coli and
Staphylococcus aureus by disc diffusion method. The activity data shows that the
metal complex (ML') tends to be more potent against the microbial species,
Escherichia coli than the parent Schiff base ligand (L) and metal complex (ML?).



