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Cycloadditions for Spirocycles Synthesis via Electron Transfer (Tokyo University of
Agriculture and Technology) (OKaii Nakayama, Hidehiro Kamiya, Yohei Okada

We have been studying the [4+2] cycloaddition reactions by electron transfer!. In particular,
the reaction using trans-f-methyl styrenes was developed by electrolysis and TiO-
photocatalysis®*. In the present work, we tried to investigate the effect of the substituent at the
pS-position of the aromatic ring on the formation of 6-membered rings, which was fixed in
previous reports. When the fS-position of the aromatic ring was exchanged from methyl to di-
methyl group, the yield decreased significantly. This suggested that the substituent at the -
position of the aromatic ring has a significant effect on the formation of the cycloaddition.
When the cycloalkyl group was introduced to the S-position, corresponding spirocycles were
obtained in relatively high yields, only in the case of cyclobutane. It was also suggested that
the ring size affects the efficiency of 6-membered ring formation. Furthermore, in most cases,
electrolysis and TiO» photocatalysis gave different synthetic outcomes.

Keywords : Electron Transfer Reactions, Cycloadditions, Spirocycles Synthesis

FxlxnE T, EFBENC X D ERMTNBRILBUSIZOW TR Z T > TE 72 |
¥FIZ trans-p-methyl styrene $A % T UGS, B M ORI T & o Lt CledE S
52 EERELTND >, AR T, BRI THEE SN TE A EFER AL OB
(2N T, B D BRI~ & Z5 M U755 24 U D N BBRIBRA~ O EBIZ O\ TRGEE
1ToTee 9. HEEPAZ Me D di-Me JEIZEH LTIZ L 2 A, IRIFFHE LK
T L. REBRAERICEER PMOBERENKRE S EELRIET I ENRBINT, £
7z. cycloalkyl FEZ4E AL A RERZKZIH > TRILZ AT & Z A, cyclobutane T
DH I E DR CTHEMZ S0 5 Z & R L, BRY A ANRIIRICEE %
FFETZEHRBINT, SHIC, IFEAEDKISITBWT, Efiftd 5 WX LT ¥
VI A WG A CRBBRAEBIGEVWNAE U 2H, ABRKRICTHRET 5,

di-Methyl or Photo-, Electro-
Cycloalkyl Group Electron Transfer

A

(1) Okada, Y.; Chiba, K. Chemical Reviews. 2018, 118, 4592-4630.

2 Okada, Y.; Yamaguchi, Y.; Ozaki, A.; Chiba, K. Chem. Sci. 2016, 7, 6387—6393.

(3) Nakayama, K.; Maeta, N.; Horiguchi, G.; Kamiya, H.; Okada, Y. Org. Lett. 2019, 21,
2246-2250.

(4) Okada, Y. Chem. Rec. 2021, 21, 2223-2238.

© The Chemical Society of Japan - K6-3am-06 -



