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Heterocyclic compounds serve as fundamental structural motifs within a diverse range of natural products, exerting significant influence across various fields, notably within the pharmaceutical sector, due to their pronounced biological activities and medicinal potential. Among the methodologies employed for their synthesis, [m+n] dipolar cycloaddition emerges as a robust and exceedingly efficient strategy, delivering complete atom economy in a single operation. Our research endeavors have propelled the advancement of this field by introducing a new N-aromatic zwitterion, marked by exceptional stability and unconventional charge distribution patterns, deviating from the norm of conventional dipoles. These zwitterions serve as versatile five-atom synthons, enabling [5+n] cycloaddition reactions. Intriguingly, their reactivity can be adapted to various reacting partners, functioning both as 2π-dipolarophiles in [m+2] cycloadditions.

Concurrently, the arena of structural diversity unfurls through the manipulation of ring architecture, encompassing contraction, expansion, deconstruction, and fusion. This seminar is an immersive exploration of the utilization of unconventional N-aromatic zwitterions in both constructing and restructuring cyclic compounds. The presentation begins with the synthetic method for a broad spectrum of fused azepines, which are obtained via [2+1] dearomative cycloaddition of N-aromatic zwitterions, followed by a meticulously orchestrated ring-expansion process. Subsequently, we delve into the introduction of ring contraction for 8π-electron 1,4-diazepines, readily generated through the dearomative [5+2] cycloaddition of N-aromatic zwitterions and alkynes. The nuanced factors dictating the equilibrium amid distinct valence tautomers within the 8π-electron diazepine structure are expounded alongside the proposed transformation of these 8π-electron 1,4-diazepines yielding pyrrole derivatives.
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