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Development of Catalytic Arsa-Wittig Reaction and Design Strategy of Arsenic Catalyst
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Catalytic Wittig reaction is one of the most famous reactions for the formation of carbon-
carbon double bonds. The concept of catalytic Wittig reaction is that the produced phosphine
oxide is selectively reduced in situ by using silane as a reducing agent. This reaction has two
problems. One is the limitation of skeleton of phosphine catalyst to react catalytically. The
other is difficulty to control E/Z selectivity. On the other hand, arsa-Wittig reaction has
excellent E-selectivity compared with catalytic Wittig reaction. In this work, we synthesized
arsolane as a catalyst, and conducted DFT calculations to reveal the difference in E/Z selectivity
between phosphorus and arsenic catalysts. Moreover, we designed arsenic catalyst (p-NMe,)
to achieve room temperature catalytic arsa-Wittig reaction with excellent E-selectivity.
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Scheme 1. Catalytic arsa-Wittig reaction
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