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Understanding electron transfer processes is the key in photocatalytic reactions. In particular,
not only electron transfer that proceeds between substrate and photocatalyst, but also those
occur inter- and intramolecular settings should be considered to design new reactions. We have
been developing TiO» photocatalytic radical cation cycloadditions. In this study, we have
designed a new radical cation [2 + 2] cycloaddition based on a redox tag strategy. As a result,
a new class of enol ethers are developed to take part in TiO, photocatalytic cycloadditions. It
is expected that the reactions are initiated by single electron oxidation of the enol ethers to
generate the radical cations, which are then trapped by alkene. The resultant cyclobutyl radical
cations are reduced by the aryl rings via intramolecular electron transfer to give the desired
four-membered ring systems. In contrast, when intramolecular electron transfer is unsuccessful,
no cycloadducts are formed and olefin metathesis proceeds.

Keywords : Electrochemistry, TiO: photocatalyst; Cycloaddition, Electron transfer,; Radical
cation
JEMIESOS T, BFBE T n b A2 BRT D 2 L L A D, RIS, FEE &R
FTOT R ADHRRGT, 5FHPHFHRNTOBEFBEIZ BEICAND Z &2,
POSDORFHZIBWTEETH L, A IZINE T, TIO M L 57 O v hF 74
APMBRAC RS OWFFEBHFE(CHL D #lA TE 72 Dy ABFIETIE. b Ry 7 A X ZERIZIC
FANTH T2 T AN T A R+ 2B LS 2 %G T 5 2 LI BT, FD
il ey TiO2 YA INBRAL IC I AT RE 7R 7= etk o=/ — v —F L B &
722, BORFET ) ==V O—FBFRILICL > TSN LEZEx 6, ELD
TOANAFALINT T AR END NGNS 7 AT FNT AN F A
NG FRDOFHFRIZ L > TEITIND L ANDOME/EMI TN, 75 FHE
BEIRIFNEHN TH T2 EITA V7 0 U A X B AREIT LT,

Metathesis Cycloaddition
X X X
R R R Ry
= o = N =
n n n
(o]
v
3 Intramolecular SET
. +
€ Ji°: unsuccessful TiO, e

X X Re
Ry . e R2 Ll
— . XN <
n Ry~ o+ n
= ' (0]
n
_0

(1) (@) Y. Okada, Chem. Rec. 2021, 21,2223-2238. (b) Y. Okada, Electrochemistry 2020, 88, 497-506.
(2) Y. Hashimoto, G. Horiguchi, H. Kamiya, Y. Okada, Chem. Eur. J. 2022, 28, €202202018.

© The Chemical Society of Japan - K602-3am-10 -



