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Novel Intramolecular Cycloadditions of Benzyne with Nitrogen-substituted Alkynes
(‘Graduate School of Pharmaceutical Sciences, Kyoto University, *Graduate School of
Chemical Sciences and Engineering, Hokkaido University, *WPI-ICReDD, *JST-ERATO,
SFaculty of Science, Hokkaido University) OTsukasa Tawatari,' Takaya Sakaue,' Takuma Ito,*
Yu Harabuchi,* * Satoshi Maeda,* *° Kiyosei Takasu,' Hiroshi Takikawa'

Herein, we report novel cycloaddition reactions of benzyne with nitrogen-substituted
alkynes, using our originally-developed benzyne precursor 1.? Our findings include
intramolecular (3+2) cycloadditions of ynamides and N-alkynylindoles as three-atom
components.® A notable feature is that indolium ylide intermediate 2, whose resonance structure
is vinylidene 3, displays an ambivalent character with both nucleophilic and electrophilic
properties, which facilitates the construction of various nitrogen-containing aromatic
compounds. A further significant finding is the unprecedented (4+2) cycloadditions observed
when employing N-alkynylindoles. In this presentation, the details of these reactions including
substrate scope and mechanistic study by DFT calculations will be discussed.
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