
PREPARATION AND CHARACTERIZATION OF NAPHTHOQUINONE 
DERIVATIVES AND ISOMERS 

NORZAFNEZA BINTI MOHD ARRIFFIN 

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

MALAYSIA 

OCTOBER 2007 



ACKNOWLEDGEMENT 

Alhamdulillah, praise to Allah S.W.T for giving me the chance to complete my 

study on naphthoquinone derivatives in the time given. Special thanks go to my 

supervisor Puan Fazni Susila bt Abdul Ghani and Puan Najmah bt P S Hassan who 

gave full guidance, attention, help, kindness as well as time throughout my study. 

Without their help, I will not be able to finish up my study. 

I would also like to thanks Puan Zaleha for performing the NMR analyses at the 

Block G Laboratory. Not forgetting, an appreciation for the lab assistants in Makmal 

Kimia 2, En Adnan and En Khairul. The help provided by them make me able to do 

my work properly. All of help and kindness will always be remembered. 

Finally, I would also like to thank my partner Malinda Anfa who had worked with 

me in this study. Even though the study was not as expected, but we are happy and 

we gained a lot of new knowledge. Last but no least, thanks to everyone who's 

helped me in this study. Thanks a lot. 



TABLE OF CONTENTS 

Page 
ACKNOWLEDGEMENT iii 
TABLE OF CONTENTS iv 
LIST OF FIGURES vi 
LIST OF ABBREVIATIONS viii 
GLOSSARY ix 
ABSTRACT xi 
ABSTRAK xii 

CHAPTER 1 INTRODUCTION 
1.1 What is quinone? 1 
1.2 How to prepare quinone? 2 
1.3 Naphthoquinone derivatives 3 
1.4 Significant of study 6 
1.5 Problem statement 6 
1.6 Objectives of the research 6 

CHAPTER 2 LITERATURE REVIEW 
2.1 Introduction 8 
2.2 Synthesis 1 9 
2.3 Synthesis 2 11 
2.4 Synthesis 3 14 
2.5 Synthesis 4 18 

CHAPTER 3 MATERIAL AND EXPERIMENTAL 
3.1 Materials 20 
3.2 Experimental 

3.2.1 Preparation of compound 30 (pyridinium salt) 23 
3.2.2 Preparation of compound 33 24 
3.2.3 Flow chart of the method 26 

CHAPTER 4 RESULT AND DISSCUSSION 
4.1 Preparation of compound 30 (pyridinium salt) 28 
4.2 Prepartion of the compound 33 29 
4.3 Isolation process 29 
4.4 Discussion 30 

CHAPTER 5 CONCLUSIONS AND RECOMMENDATION 
5.1 Conclusions 40 



ABSTRACT 

PREPARATION AND CHARACTERIZATION OF NAHTHOQUINONE 
DERIVATIVES AND ISOMERS 

Pyridinium salt 30 was prepared by reaction of pyridine with bromoketone. The 
bromoketone used was 4-phenylphenacylbromide 29. The percentage yield of the 
pyridinium salt obtained was 66.137%. The pyridinium salt was then reacted with 
menadione to form compound 33. There are two possible stereoisomers of the 
compound 33 as can be seen in predicted mechanisms of reaction and formation. 
This possible pathway occurs due to the tautomerisation of the menadione. The 
expected stereoisomers occur in compound 33 since it consists of two colours; 

1 1 Q 

yellow and red colours but the properties are the same in lH NMR and 1JC NMR. 
This result was obtained by comparing the NMR and IR results of the mixture from 
the previous study, red and yellow compound, with NMR and IR of pure yellow 
compound obtained. The isomer was expected to exist in a-carbon as shown in 
figure below. 

exist 

Unfortunately, due to the poor isolation only yellow crystals was obtained in pure 
form but the red still has some impurities. Besides that, the red compound was too 
little and not adequate for analysis and difficult to be isolated in order to obtain pure 
compound. The process of isolation was ended due to the time limitation of the 
study. 



CHAPTER 1 

INTRODUCTION 

1.1 What is quinone? 

Quinone or benzoquinone is one of the two isomers of cyclohexenedione or 

the derivatives. Quinones are conjugated dienes and non-aromatic 

compound. The chemical formula of the quinone is C6H4O2. Ortho-

benzoquinone is the 1,2-dione while para-benzoquinone is the 1,4-dione. 

Figure 1.1 shows the structures of the ortho 1 and para-benzoquinones 2. 

(Wikipedia contributors, 2007) 
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Figure 1.1 Ortho and para-benzoquinone 
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1.2 How to prepare quinone? 


