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ABSTRACT

The thesis entitled "Development of novel metal and non-metal catalysts for the
sustainable synthesis of bisindolyl methanes, C-3 alkylated oxindoles, and benzoic acids"
presents the results obtained from the research work carried out on the development,
characterization and application of novel metal and non-metal catalysts as catalysts for
the oxidation and oxidative coupling reactions to synthesis value-added chemicals. The

accompanied research work has been divided into seven chapters.

Chapter 1 This chapter provides the introduction to the work described in this thesis
which centers around the recent trend in catalysis, and focuses on finding alternatives to
traditional catalysts based on precious metals and toxic elements especially by adopting
greener methodologies. The recent research aims to utilize more earth-abundant catalysts
based on first-row transition metals and p-block elements to promote sustainability. This
is followed by the current research on using water as a green and sustainable solvent for
oxidation and oxidative coupling reactions. A brief discussion of the literature about
earth-abundant transition metal catalysts for sustainable catalysis follows this.

The chapter ends with the scope of the present of work carried out and reported in the
thesis.

Chapter 2 describes the general experimental procedures adopted in the synthesis of new
compounds and details of characterization techniques utilized. Specific synthetic details

of the starting materials described in the thesis are also presented.

Chapter 3 describes the oxidative coupling of benzylamines with indole to synthesis

bis(indolyl)methanes (BIMs) in the aqueous medium. A water-soluble, inexpensive

\



cobalt complex was used as the catalyst. Cobalt being an earth-abundant metal and
atmospheric air being the most affordable and safest oxidant, this method has

considerable scope in the synthesis of BIMs.

Chapter 4 describes the development of a new air-stable phosphine-free 8-AQ (8-
aminoquinoline) based Mn(I) carbonyl complex as the catalyst for the C(a)-alkylation of
oxindoles with alcohols. The Mn complex [(8-AQ)Mn(CO)sBr] works effectively as a
catalyst for the a-alkylation of oxindoles by both secondary as well as primary alcohols.
A diverse array of aryl, cyclic and acyclic aliphatic secondary alcohols and primary

alcohols are tolerant to this new catalyst for the C(a)-alkylation of oxindoles.

Chapter 5 describes an efficient and metal-free method for synthesizing derivatives of
3,3-bis(indolyl)propanoates and bis(indolyl)propanones in a water medium. This protocol
offers an excellent way to utilize water as an inexpensive and green solvent. In this study,
molecular iodine has been used as a metal-free catalyst. In addition to substrates scope,
detailed mechanistic studies have also been carried out to find out the possible reaction

pathway.

Chapter 6 deals with the an efficient and metal-free methodology for the oxidation of
benzyl halides to benzoic acids. This method involves using an inexpensive green oxidant
(TBHP) in an aqueous basic medium. This protocol offers an excellent way to avoid
added catalysts and involves the use of an in situ generated halide ion as the catalyst. It is
also the first report on the oxidation of benzyl iodides to benzoic acids. The substrate
scope showed the applicability of this metal free, sustainable and economical oxidation

method.

Vi



Chapter 7 gives the overall conclusions of the entire work carried out in the present

study.
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