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Design of Chiral Iron(Ill) Catalyst for Enantioselective Radical Cation [4+2] Cycloaddition of
a,p-Unsaturated Carboxylic Acid Derivatives (Graduate School of Engineering, Nagoya
University) OHayato Akao, Kei Katagiri, Shuhei Ohmura, Kazuaki Ishihara

Radical cation [4+2] cycloadditions have attracted attention due to their unique substrate
scope and regioselectivity complementary to those of thermal [4+2] cycloadditions'. Our group
has already developed an enantioselective radical cation [4+2] cycloaddition using chiral iron
(IIT) catalysts. However, the use of excess amounts of chiral sources was necessary to achieve
the high enantioselectivity, although some of them were not involved in the enantio-
determining step.

Based on the reaction mechanism, we succeeded in reducing the amount of chiral source to
one-third of that in the previous method by using a chiral iron (III) catalyst consisting of an
achiral bidentate dianion and a chiral anion. Furthermore, we applied the newly developed
catalyst to [4+2] cycloadducts of a,B-unsaturated carboxylic acid derivatives with dienes to
obtain the desired products in moderate yield with high enantio- and regioselectivity.
Keywords : Radical Cation, [4+2] Cycloaddition; Chiral Iron(ll) Salt; Chiral Counter Anion;
Dummy Ligand

T NN T T A [ARERACAT NS R, BRI [4+21BRA LA IS & ARAR Y 7 FE B 5
%*#kiov/ﬁ@mi%rfﬁﬁiﬂ IIVE T A OFERHRE S TH
o HAFoEE T, %7/1/%(]]1)@?&&%%:%%61%/?1‘@%%7 CHNHTF A
[MﬂﬁmHMﬁm%%%ﬁﬁf%éz L L, AREFEICHES L2V g o X7 1
A HNTND AR E LTRSS TV,

FOCHERE D EZ R FE S & o2 13T X T 07 T JERNME Y T =4 E X T T =%
VNGB X T VBRI A FE T 5 2 L TR T VRO EENECRIED 3 5D 1
WCHIE T2 2 STkEh LTz, S 612, 7o I2Biss Uizt 2 o B-AEafi ViR > iRk
BIKE VU DURIBREAIMRIZEH L, BROERY & FRREDOIEE, m=TF v F
AR, D> oE L U A BRI T,

A
EDG—: /Y EDG—:
- N X*—Fe /
| + Y (cat)
Y R

L
'

blue LEDs

high enantioselectivity
high regioselectivity

1) T. Horibe, K. Ishihara, Chem. Lett. 2020, 49, 107.

2) K. Katagiri, S. Ohmura, T. Horibe, K. Ishihara HAR{LZESEE 102 HEEFES(2022).
K307-1pm-03.

© The Chemical Society of Japan - K705-3am-09 -



