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We succeeded in synthesizing new donor-acceptor (DA) cyclopropanes with boron and silicon
substituents. Although it was expected that a bulky silyl group would be suitable for the better
stability of the compound, a small one was used for the synthesis because of good reproducibility.
Then, we tried ring-opening of the new DA cyclopropanes. Alkyl metal reagents were added as a
nucleophile, aiming to form borate intermediate and ring—opening of cyclopropanes. Unfortunately,
we could not isolate the ring-opened product despite the examination of various reagents and
conditions. We also considered the assistance of external energy such as light and electricity.
However, these efforts failed to confirm the ring opening of cyclopropane. The ring—opening process
was also discussed by DFT calculation. We believe that the a—-anion stabilizing effect of silicon
did not function as effectively as expected.

During these examinations, we encountered some new insights. First, we found that the two ring
constructions proceeded in one step when the indole substrate with cyclopropane-containing side
chain and the photoredox catalyst were irradiated with blue LEDs. When a cyclopropane substrate
having a trisubstituted olefin was irradiated with blue LEDs in the presence of a photoredox
catalyst, isomerization and oxidation of the double bond proceeded without the ring-opening of
cyclopropane. Based on this finding, we have successfully developed the oxygenation of
trisubstituted olefins and the trichloromethylative olefin cycloamination.




