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Abstract

Diarylpentanoid is structurally similar to curcumin 3, a constituent of the
rhizome of Curcuma longa L. (turmeric) which is known to possess various
pharmaceutical properties. Interestingly diarylpentanoids have been reported to be more
active than curcumin. They are also precursors towards the synthesis of nitrogen-
containing five-membered heterocyclic compounds called pyrazoline which are
reported to possess important pharmacological activities. In this study, 13
diarylpentanoids were successfully synthesized by the reaction between various
substituted benzaldehyde with cyclic ketone in the presence of base (NaOH) in EtOH
via microwave-assisted (73-92% in 10-60 s) and conventional methods
(17-90% in 30-120 min) through Claisen-Schmidt reaction (cross aldol condensation).
Microwave-assisted method has been found to be a very efficient method which
dramatically reduces reaction time and significantly improved yields as compared to
conventional method. Diarylpentanoids 43 and 49 were selected as representatives of
precursor bearing electron-withdrawing and electron-donating group, respectively in the
synthesis of their pyrazoline analogues. Compound 64 and 65 were obtained in 87-99%
using microwave-assisted method. In all reactions, it was found that compounds bearing
halogen substituents undergo reaction at a faster rate than those bearing methoxy
substituents. Compounds 43, 49, 64 and 65 were evaluated for their antiinflammatory
potential with Griess assay and their immunomodulatory potential by employing the
T cell proliferation and chemiluminescence assays. In the Griess assay, only compound
65 was found to increase the inhibition of nitric oxide (NO) production of macrophages
(RAW 264.7 cell lines) from 5.80-28.97% (with respect to compound 49) while
compound 43 was found to induce the NO production. Pyrazoline analogues 64 and 65
were found to increase the suppression of T cell proliferation as compared to the
precursors 43 and 49 from 50.40-96.30% and 18.10-98.30%, respectively. Compounds
64 and 65 also increase the inhibition of reactive oxygen species (ROS) production in.
human blood from 8.70-28.10 % and 9.50-31.50 %, respectively.

iii .



ACKNOWLEDGEMENT
Bismillahirrahmanirrahim,

ALHAMDULILLAH the deepest SYUKUR to ALLAH the Al-Mighty, Most
Gracious and Most Merciful. SELAWAT and SALAM to the Prophet, Muhammad
SAW and his family.

First and foremost, I wish to express my gratitude and indebtness to my
supervisor, Assoc. Prof Dr Rohaya Ahmad for all her valuable guidance, critics,
support, comments and patience to complete this research work.

I owe my gratitude to Prof Nordin Hj Lajis who always provide helpful
comments, guidance, providing me almost all the chemicals and also allowing me to
carry out experiments at LHS, Institute of Bioscience, University Putra Malaysia.

I am very much grateful to my ALMA MATTER, University Teknologi
MARA (UiTM) for supporting me financially and gave me opportunity and platform
throughout my academic studies, right from BSc (Hons) Chemistry. (2003-2006) and
this Master of Science (2006-2009). Thanks to fellows from Dr. Panjwani Center for
Molecular Medicine and Drug Research, University of Karachi, Pakistan for allowing
me to carry out the biological testing.

A special thanks to all my mentors, Prof. Dr Nor Hadiani, and Prof. Dr
Ahmad Sazali (including all synthesis group members) for being my “Scifinder” and
“Sciencedirect” which always assisting me ta complete this research.

A very deep appreciation, thanks and love to my beloved Ummi, along, kakak,
adik and my Sabahan twin, EG for their constant support and prayer which sustained
during the hard time and through out my study. I am much thar;kful to all my fellow
colleagues from UiTM, UPM and to all who have contributed, supported, motivated and
provide kind assistance throughout the period of this study.
Jazakallahukhairankathira!

Fasihi :: 190810 :: 0941 :: 9 Ramadhan 1431

iv



TABLE OF CONTENTS

ABSTRACT
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER 1: INTRODUCTION

1.1  Objective
1.2 Scope and Limitation

CHAPTER 2: LITERATURE REVIEW

-

2.1 Synthesis of Diarylpentanoids and their Pyrazoline Analogues
2.1.1 Claisen-Schmidt Condensation
2.1.2 Hydrazine Condensation _
2.2  Microwave-assisted Organic Synthesis (MAOS)
2.3 Biological Activities }
2.3.1 Anti-inflammatory Activity
2.3.2 Immunomodulatory Activity

CHAPTER 3: RESEARCH METHODOLOGY

3.1 General Instrumentation

3.2  Chromatographic Methods

3.3  Reagents and Material for Synthesis
3.4  Experimental Procedure

iii

v

viii

ix

xi

w

14
17
18
19

20.

20
20
20
21



