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SHORT ABSTRACT 

Chapter I covers a Bi(III)-catalyzed formal (3+2)-cycloaddition of mono-activated spirocyclopropanes with inexpensive 

dithianediols as the sulphur surrogates. This chapter demonstrates the de novo utilization of spirocyclopropanes as 

1,2-zwitterionic synthons rather than the well-established classical 1,3-zwitterion. Chapter II describes a Cu(II)-

catalyzed tandem (4+3)-annulation of 4-vinyl indoles with N-sulfonylated aziridines to afford functionalized 

azepinoindole scaffolds. The described protocol allows for the one-pot construction of structurally diverse core 

skeletons inherent in numerous natural products and bio-active molecules. Further, in presence of a chiral ligand, the 

asymmetric version of the protocol succeeded efficiently to produce optically active scaffolds in up to 90% ee. Chapter 

III describes a Cu(I)-catalyzed (4+3)-cycloaddition of 4-indolyl carbinols with N-sulfonylated aziridines to deliver 

privileged azepinoindole derivatives in moderate to good yields. Utilizing 4-indolyl alcohols as valuable alkylidene 

indoleninium ion precursors for dehydrative annulation with aziridines could lead to generation of structurally diverse 

biorelevant azepinoindole skeletons by suppressing the undesired Mannich (3+2)-cycloadduct. Chapter IV illustrates 

a Co(II)-catalyzed cascade (4+3)-annulation of 4-alkylidene indole malonates with oxiranes to deliver indole fused 

oxepine motifs in a diastereoselective manner. The protocol displayed broad substrate scope with respect to oxiranes 

and a series of substituted indolyl malonates. Moreover, with enantioenriched oxiranes, the protocol followed the 

chirality transfer, delivering optically active moieties in up to ≥95% ee. 
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