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Development of Chiral Iron(Ill) Photoredox Catalysts for Enantio-, Diastereo-, and
Regioselective Radical Cation (4+2) Cycloaddition toward Natural Product Synthesis
(Graduate School of Engineering, Nagoya University) O Hayato Akao, Shuhei Ohmura,
Kazuaki Ishihara

Radical cation (4+2) cycloaddition has attracted great attention as a method to afford
unusual regioisomers that can be hardly obtained under thermal conditions.' Our group recently
succeeded in enantioselective radical cation (4+2) cycloaddition using a chiral iron(III)
photoredox catalyst.” However, we employed three equivalents of the chiral source per iron(III)
center, two of which were not involved in the asymmetric induction.

Here, we report a new chiral iron(III) photoredox catalyst consisting of a chiral anion and
an appropriate achiral dianion, whereby the amount of chiral source can be reduced to one-
third of the previous method. This strategy was applied to (4+2) cycloadditions of a,f-
unsaturated carbonyl compounds with dienes to provide the products in high yield with high
enantio- and regioselectivities. Furthermore, the enantioenriched cycloadduct was used as a
key intermediate for unprecedented asymmetric total syntheses of five natural products.
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