
Research Proposal 

Stereoselective Carbon-Heteroatoni Bond Formation for Construction of Medicinally 
Potential Heterocycles 

Three-membered carbocycles/heterocycles, due to their staple architectures vis-it-vis with ring 

strain, are susceptible to undergo ring-openingicycloaddition or annulation under Lewis acid 

catalysis (Figure IA).l Consequently, they have received wide research interest for building 

larger heterocyclic rings. Simultaneously, oxindole cores, owing to their trivial as well as 

emerging therapeutic potentials as anticancer, antidiabetic and antibacterial agents have proved 

as significant precursors for creating bio-mimetic moieties (Figure 2).2 Subsequent merger of 

three-membered rings with oxindole core can lead to generating synthetically and biologically 

pertinent spiro-oxindole precursors3 that can be employed in cycloaddition, affording complex 

quaternary spiro centers, thus proving themselves as significant tools in drug discovery (Figure 

IB). 
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Fig 1. Ring-Expansions of (A) carbocycle/heterocycles and (B) Spiro-carbocycle/heterocycle 
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Fig 2. Examples of bio-relevant natural products and pharmaceuticals containing splro

oxindoles 
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Objectives: 

• Development of synthetic methods that enables one-pot construction of heterocyclic 

scaffolds with contiguous one or multiple embedded spiro-centres 

• Lewis-acid catalyzed domino ring opening/cyclization or cycloaddition of two distinct 

neutral substrates and their therapeutic applications 

• Late-stage functionalization and asymmetric transformations using chiral-catalysts 

State-of-art of the research proposal: 

Synthesis of carbon quaternary spiro-tetrahydro thiophene moieties via (3+2)-cycloaddition of 

oxindole activated spiro DACs with sulphur surrogate as the coupling partner using Lewis acid. 

This can be successfully accomplished using Bi-catalyssis (Scheme I). 
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Scheme 1. Bi(Ill)-catalyzed annulation of spirocyclopropyl oxindole and 1,4-dithianediol 

Bicyclic diaziridines can be reacted with spiro-epoxy oxindole using Lewis acid to provide a 

diverse array of oxygenated heterocycles that are versatile building blocks in pharmaceutical 

applications (Scheme 2). 
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Scheme 2. Lewis acid enabled annulation of spiro-epoxy oxindole and diaziridine 

(3+3)-Cycloaddition of spiro DACs with oxaziridine derivatives under Lewis acidic condition 

to afford functionalized spiro heterocycles (Scheme 3). 
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Scheme 3. (3+3)-Cycloaddition of spirocyclopropyl oxindole and oxaziridine 
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