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Preface 

Nature has long been a valuable source of medicinal compounds, offering diverse 

chemical structures with potential therapeutic benefits. The exploration of bioactive 

compounds from natural sources often involves systematic screening plant extracts. 

Approximately 50 % of approved drugs directly or indirectly belong to natural products. 

Phytochemical investigations have led to the discovery of natural product-based leads for 

drug development, owing to their structural diversity and physicochemical properties. 

Overall, natural products remain a promising option for drug discovery due to their unique 

attributes and potential therapeutic value. However, the conventional extraction and 

isolation method of natural products is a time-consuming, expensive process and re-

discovery of known compounds occurs. To address these challenges, natural product-

based drug discovery programs have adopted multidisciplinary approaches and 

innovative technologies. These efforts have led to the identification of numerous natural 

product-based leads. Dereplication, in particular, has emerged as a key strategy for the 

early and efficient identification of compounds, helping to avoid rediscovery of known 

compounds and accelerating the discovery process. Hyphenated analytical techniques 

based on dereplication are one of the advanced approaches for speeding up the 

identification of natural products. Liquid chromatography (LC) coupled with mass 

spectrometry (MS) are commonly used hyphenated techniques for the phytochemical 

investigation of extract. LC-MS has been utilized since the early days of dereplication 

due to its ability to yield substantial structural information rapidly. This method facilitates 

online de novo structure determination of natural products when integrated with databases 

like Dictionary of Natural Products (DNP), Super Natural II, MassBank, MetLin, etc. 

In the present study, considering the signification of these techniques, a DNP-based 

strategic dereplication platform was established where the taxonomic, chemical 
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classification and spectroscopic information acquired by LC-MS and NMR are applied 

for rapid identification of known metabolites so that a structure that is proposed to be a 

new one, can be targeted. This study focuses on the relatively unexplored plant 

Dysoxylum malabaricum Bedd. (Meliaceae), a tree species endemic to the Malabar region 

of India. The work embodied in this thesis has been presented in six chapters. 

Chapter 1: The chapter introduces the impact of natural products on drug discovery, 

where the chemical diversity of natural products influenced by biodiversity has been 

discussed. Also, screening of biological extract via conventional and advanced 

approaches like hyphenated techniques-based dereplication strategy for isolation of 

natural products has been discussed. 

Chapter 2:  The objective and plan of the research work are incorporated here. 

Chapter 3: The chapter deals with the background of the LC-MS-based dereplication 

approach for the identification and isolation of metabolites. It incorporates the objective 

of one of the present research works, where an LC-MS-based dereplication strategy was 

established to identify new compounds from a relatively unexplored plant, Dysoxylum 

malabaricum, using the DNP database. The mass ion peaks were targeted from the LC-

MS profile of crude bark extract, followed by isolation, purification and structure 

elucidation. The isolated compounds were evaluated for cytotoxicity against a panel of 

cancer cell lines. 

Chapter 4: The chapter constitutes the second objective of the research work describing 

chemical modifications in the isolated compound at the targeted reactive sites. During the 

chemical modification, two synthetic methodologies were developed. One of the methods 

deals with ZnCl2-catalyzed amide synthesis using phenylhydrazine as an amine partner, 

and another methodology deals with Ni-NiO-catalyzed regioselective halogenation and 
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oxidative esterification in the presence of N-halosuccinamide. Further, the synthesized 

derivatives were evaluated for cytotoxicity. 

Chapter 5: It outlines the summary and conclusion of the present research work. 

The references used to conduct the research are present in the section after chapter 5. An 

appendix of additional supporting information, spectral data of representative compounds 

and a list of publications during the course of the Ph.D. are included. 

  


