UNIVERSITI TEKNOLOGI MARA

HECK REACTION IN IONIC LIQUID
ACCELERATED BY MICROWAYVE IRRADIATION

SITI ZARINA BT MOHD SALI

Dissertation submitted in partial fulfillment of the requirements for the
degree of Bachelor of Pharmacy (Hons)

Faculty of Pharmacy

November 2008



ACKNOWLEDGEMENTS

I would like to thank my advisor Dr. Fareeda Feroz for her guidance and assistance
during my research project for my degree at the University of Technology Mara
(UiTM) Shah Alam. I would also like to thank Dr. Humera for her cooperation to help
me to handling microwave and also special thank for Mr.faizal for his guidance to set
up the reaction. I am indebted to Mr. Rozi for helping me to search all the information
regarding my writing thesis through internet that available at level 9 lab computer
faculty of Pharmacy.

[ would like to give special thanks to my friends Umi Aminah, Azimah.Fadhli and
Syed Azlan for standing by my side during my experimental research at Ikus (Institude
Kajian Ubat Semulajadi) at level 7 faculty of Pharmacy.Lastly,I must thank to my
family for their support such as their encouragement and also their money in order to
complete my research.

i



TABLE OF CONTENTS

page
TITLE PAGE
APPROVAL SHEET
ACKNOWLEDGEMENTS ii
TABLE OF CONTENTS iii
LIST OF FIGURES %
LIST OF SCHEMES vi
LIST OF TABLES vii
LIST OF ABBREVIATIONS viii
ABSTRACT 1%

CHAPTER 1 (INTRODUCTION) 1
1.1 Briefing 1
1.2 Statement of problem 2
1.3 Significance of the study 3
1.4 Objective of the study 3

CHAPTER 2 (LITERATURE REVIEW) 4
2.1 The Description of Stilbene 4
2.1.1 Therapeutic application of Stilbene 5

2.2 Heck reaction 6
2.3 [onic liquids 7
2.3.1. Properties of ionic liquid 9

24  Microwave 9
1

1

2.5 Heck reaction in ionic liquids 0
2.6 Heck reaction in ionic liquids accelerated via microwave irradiation 1
CHAPTER 3 (MATERIALS AND METHODS) 12
3.1 General Information. 12
3.2 Synthesis Route 12
33 Methods 14
3.3.1 Protection of hydroxyl group 14
3.3.2 Heck reaction in differences conditions 15
3.3.3 Thin Layer Chromatography (TLC) 16
3.3.4 Extraction procedures for protection hydroxyl group 17
3.3.5 Extraction procedures for reaction 17

3.3.6 Purification of the desired compound via preparation TLC 17

1



ABSTRACT

This research aims at investigating Heck reaction in ionic liquid accelerated by
microwave irradiation. Five different conditions have been utilized in order to
accomplish this research study. Three of the conditions utililized Heck reaction in ionic
liquids and other two conditions utilized heck reaction in ionic liquids accelerated by
microwave irradiation. When Heck reaction in ionic liquids, the desired stilbene able to
produced with the yield 26.3% (with 4-iodoanisole as starting materials for 12 hours)
and 33.85% (with 4-lodophenylbenzyl ether as starting materials for 12 hours) and
7.98% (with 4-iodoanisole as starting materials leave for 21hour).While when Heck
reaction accelerated by microwave irradiation, the desired stilbene able to produced
with the yield 61.35% ( with the ionic liquids) and 68.27% ( with DMF). Preparative
TLC were used to confirm the desired product.
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CHAPTER 1

INTRODUCTION

1.1. Briefing

Stilbenoid and their derivatives were claimed to have many potential therapeutic value
and beneficial to human. Resveratrol is one of the naturally occurring stilbene analogue
which was effective to reduce cardiovascular disease and also have antioxidative, anti
mutagenic, antifungal, cytotoxic, anti inflammatory, antivirus and antibacterial activities

(Karine, F. et al., 2004).

Heck reaction is palladium- catalyzed reaction had been discovered by Richard Heck in
the early 1970s.The Heck reaction is catalyzed by either Pd (0) or Pd(IT) complexes in
solution, usually in the presence of stoichiometric amount of a base (Karine, F. ef al.,

2004)

lonic liquids made of organic cations and appropriate anions have attracted much recent

attention as solvents for chemistry because the fact that they have melting points close



