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ABSTRACT

Nitrogen-containing heterocycles represent vast and significant potentia in the multidisciplinary
fields of chemistry. The work mentioned in this thesis entitled “Catalytic Approach Towards the
Synthesis of Indole based Heterocycles” presents the one-pot synthesis of five/six-membered
indole-based nitrogen heterocycles. Thiswork is mainly based on the organocatal ytic direct Mannich
reaction between various imines with succinaldehyde, and glutaradehyde for [3+2], and [4+2]
annulation to access five/six-membered ring systems. Besides, the synthesis of 2,2-disubstituted
indolin-3-ones, a critical indole-based unit, was synthesized using metal-catalyzed dimerization of 2-
arylindoles, and cross addition of indoles with various 2-substituted indoles.

The first chapter of the thesis depicts a concise discussion about the organocatalysis approach and
its utility for severa reactions, amine-catalyzed direct Mannich reactions, its mechanism, and
exploration of synthetic strategy in the development of the synthesis of complex scaffolds. This
chapter also provides an overview of the importance of N-heterocycles. A report on the utilization of
liner dialdehydes such as, succinaldehyde and glutaraldehyde for the synthesis of five and six-
membered nitrogen heterocycles via aminocatal ytic cascade transformations has been presented.

The second chapter of the thess deals with the proline-catalyzed multicomponent direct Mannich
reaction between imines, in situ generated from Ar/HetAr/Indole-aldehydes and amines, and
succinaldehyde, followed by cyclization-1BX mediated oxidative aromatization to indolyl-pyrrole-3-
carbaldehydes with good to high yields in one-pot operation.

The third chapter deals with the one-pot organocatalytic synthesis of indolyl-3-piperidines in
asymmetric fashion through [4+2] annulation between glutaraldehyde and indolyl-imines. This
reaction proceeds through proline-catalyzed direct Mannich reaction, followed by NaBHs-mediated
reductive-cyclization in good yields with high stereoselectivity (up to >25:1 dr, up to >99:1 er). The
Anti-HIV activities were tested with the synthesized compounds.

The fourth chapter explains a general approach for the direct synthesis of 2,2-disubstituted indolin-
3-ones through mild Cu(ll)-catalysis conditions. Under the developed conditions, self-dimerization
of 2-aryl-indoles and cross-addition of indole with 2-arylindoles was achieved. A series of 2,2-
disubstituted indolin-3-ones, decorated with C2-quaternary center, were synthesized in good to high
yields.

The fifth chapter summarizes the overall outcome of the research work and future scope of the

work.
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