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Abstract

_____—_——-————————————'———_—_—————_—_——__————-—
The present thesis is mainly covering the synthesis of five-. and six-membered nitrogen
heterocyeles such as functionalized pyrroles and oxazepine-fused pyrroles/1.2-dihydropyridines
(DHPs) under metal-free conditions. This thesis is divided into six chapters:

The First Chapter gave a bricef discussion on organocatalysis, in particular. amine catalysis and
its applications for the development of various transformations such as direct Mannich reaction
to achieve the synthesis of natural and non-natural compounds with varying selectivity. In

addition. the utilization of lincar dialdchydes such as succinaldehyde and glutaraldehyde for

amine-catalyzed transformations 1o access various carbo-, and hetero-cyclic compounds have
been discussed.
The Second Chapter demonstrates the synthesis of substituted pyrrole-3-methanols under

microwave conditions. This one-pot protocol involves prolinc—calalyzcd direct Mannich reaction-

cyclization and dehydrocyanation between succinaldehyde and and a-iminonitriles followed by

NaBH, reduction sequence in good yiclds.

The Third Chapter demonstrates the regioselective synthesis of 4-iodo and 5-iodo-

pyrrolecarbaldehyde from the common starting material by switching the reacting conditions.

The synthesis of 4-iodo-pyrrolc-3-carboxaldehydes proceed through proline catalyzed direct

Mannich reaction-cyclization sequence between in situ generated imines and succinaldehyde,

followed by selective iodination and aromatization using molecular Iz, whereas, 5-iodo-pyrrole-
3-carboxaldehydes was prepared in two-step process.

The Fourth Chapter demonstrates the synthesis of tetracyclic dibenzoxazepine-fused pyrroles

in high to excellent yields. These polycyclic pyrro
between succinaldehyde and seven-membered

les were obtained through proline-catalyzed

direct Mannich/cyclization ~sequence

dibenzoxazepine-imines followed by IBX-mediated oxidative aromatization in the same pot.

The Fifth Chapter demonstrates amine-catalyzed asymmetric  one-pot synthesis of
dibenzoxazepine fused-1,2-dihydropyridines (D
h/cyclizalions sequence between dibenzoxazepine-imines and

HPs). This one-pot operation proceeds through

L‘Pl‘oline-calalyzed direct Mannic
aqueous glutaraldehyde followed by [BX-mediated site-selective dehydrogenative in the same

pot with high yields and excellent enantioselectivity (>99:1 er).

The Sixth Chapter is a compilation of the overall thesis work and the future scope of the

Present research work is also presented-

m
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