UNIVERSITI TEKNOLOGI MARA

SYNTHESIS OF 4-ACETOXY-12-
BENZOYLOXYSTILBENE

MOHD FIRDAUS BIN SANUSI

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

Faculty of Pharmacy

October 2006



ACKNOWLEDGEMENT

Bismillahirrahmanirrahim,

First and foremost, I would like to praise to Allah S.W.T for His blessing to give
me the healthy, strength and having the ability to be able to complete this research
project and gaining the precious knowledge.

My deepest gratitude to Dr. Ibtisam Abdul Wahab who have spent her valuable
time giving me support, advices, supervision and guidance which help me to improve
and complete this research project. May Allah cherish her for her care and kindness.
Also my sincere thanks goes to my co-supervisor Dr. Fareeda and Dr Kalavathy a/p
Ramasamy for their generous help and contribution. Thanks for their support and

advises.

I also wish to gratefully acknowledge my Dean, Prof. Dr. Abu Bakar Abdul
Majeed for giving me opportunity to use the facilities and equipment in the iKUS
laboratory. Special mention to Miss Saraswati Vellu for her help and teaching me to deal
with the equipment and aid throughout this project.

Not to disregard, special thanks to UiTM Faculty of Applied Science staff, Pn
Faridah for her kindness to use the Nuclear Magnetic Resonance Spectra for my project
and to all staffs of iKUS laboratory for their contribution and worthy assistance.

My appreciation to my family members and friends whom I love very much for
the unfailing support, encouragement and understanding, without which I could not have

complete this research project.

Finally, I hoped that this piece of work will be a step for me to achieve a better
success in the future. Thank you very much.

I




TABLE OF CONTENT

TITLE PAGE
APPROVAL FORM
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF SCHEMES
LIST OF FIGURES

LIST OF PLATES

LIST OF APPENDICES
LIST OF ABBREVIATIONS AND SYMBOLS
ABSTRACT

CHAPTER 1 (INTRODUCTION)

CHAPTER 2 (LITERATURE REVIEW)
2.1. Biological properties of stilbene

2.2. The Wittig reaction

2.3. The Heck reaction

2.4. Aryl halides as electrophiles

CHAPTER 3 (MATERIALS AND METHODS)
3.1. Materials and Instrumentation
3.1.1 Chemicals
3.1.2 Instruments
3.2. Retrosynthesis Route
3.3. Experimental Methods
3.3.1. Phase 1: Protection of hydroxyl group with benzoyl
chloride
3.3.2. Phase 2: Acetylation of hydroxyl group
3.3.3. Phase 3: Wittig reaction
3.3.4. Phase 4: Synthesis of 4-acetoxy-12-benzoyloxystilbene 2
3.4 Extraction Procedure (Liquid-liquid Chromatography)
3.5 Column Chromatography
3.6 Thin-layer Chromatography (TLC)
3.7 Infra-Red Spectroscopy

CHAPTER 4 (RESULTS)

4.1 Protection of 4-iodophenol 22 with benzoyl chloride
4.1.1 Calculation of 23

v

- ExRESS<z2E=- &



ABSTRACT

This research project aims to synthesize a stilbene analogue, 4-acetoxy-12-
benzoyloxystilbene 2 via series of reactions. This study was carried out m four
established reactions. Firstly, starting from 4-iodophenol, the substance undergo
protection of hydroxyl group into 4-iodophenylbenzoate. Then another starting material,
4-hydroxybenzaldehyde was protected by adding the acetoxy group to produce 4-
acetoxybenzaldehyde followed by the Wittig reaction to develop 4-acetoxystyrene. The
product from the Wittig reaction and 4-iodophenylbenzoate is utilized to synthesize the
desired compound, 4-acetoxy-12-benzoyloxystilbene 2 by Heck reaction that involves
the use of palladium (IT) catalyst, triphenylphosphine ligand, argentum nitrate, potassium
acetate and dimethylformamide solvent. The products were purified by chromatographic
technique by the use of thin layer chromatography plate. UV spectrophotometer and
NMR characterization also had been used in the determination of the structure.
However, the expected compound to be synthesized were not successfully obtained.
Instead an almost structurally identical compound has been synthesized in small amount

(18.8%).
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CHAPTER 1

INTRODUCTION

Natural products from plants have been utilized widely as medicines for thousands of
years and they were known to be use for particular ailments since those ancient times.
The specific plants used and the methods of applications were passed down from
generations through oral history. In more recent history and until today, numerous
researches have been actively investigating for new drug discovery from medicinal

plants in view of their potential health benefits.

Stilbene derivatives are widely distributed in nature, which are thought to be
phytoalexins. Phytoalexins are defense compounds that plants, remarkably grapevines,
synthesize in response to pathogen agents. There is a growing interest in stilbene
derivatives because many biological activities have been observed in some of the
naturally occurring as well as some of the synthetic stilbenes. Although stilbene itself (1,
2-diphenylethene 1) is not a natural product, a large number of its derivatives have been

isolated from various plant species.

4-acetoxy-12-benzoyloxystilbene 2 is a substituted stilbene, has not been obtained from
plant but it can only be obtained synthetically. Numerous structural variations of stilbene

derivatives have been identified, depending on the configuration of the carbon—carbon



