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Photochemical Macrolactonization by Controlling Radical Reactivity

Kenta Tanaka

Macrolactones are structurally important motifs found in a variety of natural products and bioactive compounds. Conventional
approaches to their synthesis include the use of seco acids via activation of acid. This short review focuses on the recent
progress in photochemical macrolactonization by controlling radical reactivity. The macrolactonization via radical processes

introduces a new methodology for total synthesis of natural products.
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¢ Corey-Nicolaou (via thioester) ¢ Mukaiyama (via pyridinium salt)
¢ Yamaguchi (via mixed anhydride) ¢ Shiina (via mixed anhydride)
¢ Steglich-Boden-Keck (with DCC)

Scheme 1 Classical macrolactonization of seco acids.

. RERBERZBLAY7OS Y b AL
mwﬁ ZEHRSIE, 724 ML v (Phen) & 14-
VT I RUEY(DCB) MR EFHT L L
&Y, 2 FANC af-AEANTATVEREST S A
KRB OB KBEZRHTS2~270F 7 F AMLRIS
AWME L2 X —0627Y ATHERE BE100)-
FLT 4 VBTV ANVEISICES TR
9HR~Y 7077 M 2EBNETHEZLAM LT
ETH 5,

Vol.83 No4 2025

20 mM Phen

\ 20 mM DCB
H H 1 mM NaOH
- - >
HO = o 2 CHaCN :H,0=9:1,1t,6h

13 9 100 W high-pressure Hg lamp

73%

Scheme 2 Photocatalytic decarboxylative macrolactonization.
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Scheme 3 Photocatalytic aerobic oxidative ring expansion of
cyclic ketones to macrolactones.
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Scheme 4 Proposed catalytic cycle.
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Scheme 5 Photochemical copper-catalyzed macrolactonization
of hemiketal hydroperoxides.
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Scheme 6 Photochemical macrocyclic dimerization via energy
transfer.
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