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The Synthesis of Fused Pyrazolidines via [3+2] Cycloaddition of Pyrazolium Ylides with
Alkenes (Kyoto Institute of Technology) OGen Konyo, Tatsuya Tsumori, Motohiro Yasui,
Shigeyuki Yamada, Tsutomu Konno

Nitrogen-containing heterocycles with densely packed stereocenters, characterized by high
Fsp® values (= sp® carbons/total carbons), are promising building blocks with “drug-like”
properties, although they remain largely unexplored in the chemical space. In this study, we
aimed to develop a methodology to rapidly access such compounds, addressing the inherent
instability of both the ylide and the cycloadduct in the cycloaddition reaction of pyrazolium
ylides. We hypothesized that not only generating the ylide under mild conditions but also the
rapidly reducing the cycloadduct would enable the isolation of pyrazolidine derivatives, in
which the core skeleton of the cycloadduct is maintained.

Through various investigations, the formation of the cycloadduct was confirmed when
pyrazolium salt 1 and N-phenylmaleimide 2 were treated with cesium carbonate in ethyl acetate.
Since the cycloadduct was difficult to isolate, the resulting mixture was subjected to one-pot
heterogeneous hydrogenation to successfully obtain tricyclic pyrazolidine 3 in high yield with
high diastereoselectivity.
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