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Upgrading the Mechanistic Understanding of Pictet-Spengler Reactions
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Pictet-Spengler reactions are extensively utilized in the synthesis of various indole
alkaloids. However, their mechanisms have been a controversial research topic.* In the past few
years, we have developed a series of highly enantioselective syntheses of chiral
spiroindolenines with multiple stereogenic centers via Ir-catalyzed asymmetric allylic
dearomatization reactions, and the acid-catalyzed controllable ring-expansion migration of
spiroindolenines.? Combined DFT calculations and direct molecular dynamics simulations
provides deep understanding on the chemistry of spiroindolenines.® The role of this species in
Pictet—Spengler reactions is highly depended on the shape of the potential energy surface (PES).
Particularly, the stereoselective migration of spiroindolenine to protonated tetrahydro-g-
carboline can be achieved via dynamics effects. The new insights have been applied to a series
of known catalytic asymmetric Pictet-Spengler reactions, leading to unified mechanistic
understandings on this synthetically enabling reaction.
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Fig. 1 Schematic potential energy surface of Pictet-Spengler reactions
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