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Abstract

The thesis titled ""Development o f Lewis Acid-Promoted Methodologies for C-N and C-S
Bond Formation: Unlocking the Synthesis ofAmines, Thioethers, and N-Heterocycles"
offers a detailed exploration ofLewis acid-promoted strategies for synthesizing C-N and C-S
bonds. It emphasizes the identification of innovative pathways for preparing homoallylic
amines, aryl thioethers, substituted quinolines, tetrahydroquinolines, and N-alkylated amines,
applicable to both small and large-scale synthesis. By combining mechanistic insights with an
expanded substrate scope and meticulous optimization of reaction conditions, this research
seeks to establish versatile and sustainable methodologies for organic synthesis. These
methodologies are also applied for the late-stage functionalization of natural products and
pharmaceutical compounds. The strategies presented in this thesis contribute significantly to
the advancement of bond-forming reactions and can substantially impact the synthesis of

valuable compounds across diverse chemical disciplines.

Chapter 1 explores the strategic application of acid catalysis in the formation of carbon-
nitrogen (C-N) and carbon-sulfur (C-S) bonds-transformations that are central to the
synthesis of pharmaceuticals, agrochemicals, and advanced functional materials. Emphasis is
placed on both BrOnsted and Lewis acid catalysis, highlighting their mechanistic roles and
advantages in promoting efficient, selective, and atom-economical reactions. Particular focus
is given to trimethylsilyl trifluoromethanesulfonate (TMSOTT), a powerful Lewis acid catalyst
that enables a variety of transformations, including glycosidation, 0- and C-silylation, and
dipolar cycloadditions. This work also discusses the mechanistic versatility of TMSOTT in
activating diverse functional groups and facilitating multicomponent reaction strategies. The
studies presented herein provide a foundation for the development of new acid-catalysed
protocols and underscore the continuing relevance ofacid catalysis in modem synthetic organic

chemistry.

Chapter 2 demonstrates the synthesis of homoallylic amines, quinolines, and
tetrahydroquinolines. The domino one-pot multi-component approach has been accomplished
using Lewis acid-catalyzed conditions. A useful scaffold construction strategy can be achieved
by controlling the electronic effect of aniline rather than relying on reaction conditions. The
described method applies to a wide variety of substrates embedded with diverse functional
groups and can be extended toward the synthesis of natural products. Suitable control

experiments, real-time NMR studies, and DFT calculations have validated the reported process.

Page Iv



The protocol outlines a strategy for synthesizing homoallylic amines and quinolines, controlled

by the electronic properties ofanilines.

Chapter 3 describes the development ofa one-pot, organocatalytic approach for the synthesis
ofN-alkylated secondary and tertiary amines. The reaction proceeds via the reduction of in-
situ generated imines, where the solvent acts as a hydride surrogate in the presence of TMSOTT,
thereby facilitating the alkylation process. Mechanistic insights, derived from control
experiments and deuterium labeling studies, reveal a solvent-mediated hydride transfer
pathway, underscoring the efficiency ofthis approach. This methodology offers a streamlined
approach to amine alkylation, eliminating the need for metal catalysts and providing a

potentially more sustainable alternative to traditional protocols.

Chapter 4 describes the development ofan efficient catalytic system employing TMSOTT for
the regioselective thiolation of electron-rich arenes with sulfonyl hydrazides. The reaction
occurs in a solvent mixture of dichloroethane and trifluoroethanol under mild conditions, with
the addition of water. This method furnishes a range ofpara-thio-substituted arenes and 3-
sulfenyl-indoles in good to excellent yields, marking a significant advancement in organic

synthesis.

Chapter S gives the overall conclusions ofthe entire work carried out in the present study and

future outline.
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