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ABSTRACT

The thesis entitled “Exploration of Oxidative Coupling and Multi-Component
Reactions for the Synthesis of Fused Aromatics and Heterocyclic Compounds”deals with
the development of new methodology for the synthesis of extended .z-conjugated aromatic
compounds and stereoselective reactions for the synthesis of spatially organize functionalized
scaffolds. Fused aromatic compounds are useful in material sciences as well as in biological
sciences. Different stereoisomers can show varied response towards human senses such as
smell and taste, behaviour of insects and most importantly pharmacological activity in human
body. Thus, it is very important to selectively synthesize the desired diastereomer and
enantiomer through meticulous choice of catalysts and reaction conditions. We have
developed CAN-mediated oxidative coupling for fused aromatics, and the diastereoselective
MCR and organocatalysed asymmetric vinylogous Michael reactions for synthesis of

heterocyclic compounds.

This thesis is divided into five chapters. Chapter 1 is introduction about various types
of oxidative coupling reactions employed in C-C bond formation with main emphasis on
dehydrogenative coupling of aromatic compounds. It also preludes stereoselective
multicomponent reactions which includesorganocatalysis, their activation modes such as

covalent and non-covalent organocatalysis.

Chapter 2 describes inter/intramolecular oxidative coupling of aromatic compounds
for the synthesis of phenanthrene derivatives. Phenanthrene ring is an important core of
biologically  active  natural alkaloids such as  phenathroindolizidine  and
phenanthroquinolizidine. Various oxidants have been reported for the preparation of
phenanthrene ring, unfortunately most of them are toxic in nature, low yielding and poor
substrate scope. Here, a methodology for the construction of 9-substituted phenanthrenes
derivatives via intramolecular oxidative dehydrogenative coupling of 2,3-diphenyl acryl
compounds using oxidant cerium(IV) ammonium nitrate at ambient temperature has been

developed. This protocol is easy to execute, environmental friendly, and cost effective.

In chapter 3, intramolecular oxidative cyclodehydrogenation of the aromatic
compounds for the synthesis of triphenylenes and their hetreoanalogous have beendescribed.

Triphenylene is an important core of discotic liquid crystals which have wide applications in



making electronic appliances. Most of the literature reports are limited for the synthesis of
triphenylene derivatives and have not been much explored for the synthesis of N-heterocyclic
fused aromatic compounds. It has been a challenge to achieve fused heteroaromatics by direct
oxidative coupling of their corresponding precursors which we have tried to overcome. A
CAN-mediated oxidative cyclodehydrogenation of o-terphenyls for the synthesis of alkoxy
substituted triphenylens have been realized. This methodology was further explored to
achieve N-heterocyclic fused heteroaromatics such as imidazole fused triphenylenes, pyrazine

fused triphenylene and phenanthro[9,10-d]pyrazines.

Chapter 4 describes stereoselective multi-component reaction for the synthesis of
heterocyclic 2-amino-4H-chromene derivatives. Due to biological importance of such
moieties, earlier numerous other heterocyclic rings such as dimedones, indoles, pyrazolones
etc. have been incorporated into 2-amino-4H-chromene either in one-pot or in step-wise
manner. In multicomponent reaction, more than two components react in one-pot so it is
always a challenge to control the regio- and stereo-chemical outcomes of the reaction. A
novel methodology to for the synthesis of 2-amino-4-(2-furanone)-4H-chromene-3-
carbonitriles has been developed. In this protocol, salicylaldehydes, malononitriles and
butenolides reacted all together in one-pot in the presence of base sodium tert-butoxide to
afford 2-amino-4-(2-furanone)-4H-chromene-3-carbonitriles. Herein, we have achieved

chemoselectivity and regioselectivity along with diastereoselectivity.

Chapter 5 describes organcatalytic diastereo- and enantioselective vinylogous
Michael addition of f,y-butenolide with various 2-iminochromenes. Chiral y-butenolide and
their derivatives are present in numerous natural products and are important building blocks
for the synthesis of biologically active compounds. We have demonstrated a quinine-derived
organocatalysed syn-selective asymmetric vinylogous Michael reaction of a-Angelica lactone
to 2-iminochromenes. Incorporation of butenolide scaffold in 2-amino-4H-chromene will
allow to access to highly functionalized chiral cores, wchich might have higher bioactivities

than the parent scaffolds.
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