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Stereoselective Synthesis of 1,3-Diols through Allylic Isomerization/Asymmetric Aldol-
Tishchenko Reaction Catalyzed by a Chiral Crown Ether-Ligated Potassium Base (Faculty of
Engineering, Gifu University) OHiroki Ishikawa, Masahiro Sai, Kaori Ando

1,3-Diols are important substructures found in a variety of biologically active compounds,
natural products, and pharmaceuticals. The most common strategy currently used to
synthesize 1,3-diols is aldol-Tishchenko reaction of ketones with aldehydes. In this study,
treatment of allylic alcohols with a chiral crown ether-ligated potassium base generated the
corresponding potassium enolates through allylic isomerization. Subsequent addition of
aldehydes induced asymmetric aldol-Tishchenko reaction, providing the 1,3-diols bearing
three stereogenic centers with complete diastereoselectivity and high enantioselectivities.

Allylic alcohols were treated with KO'Bu (10 mol%), chiral crown ether L1 (13 mol%),
and 5 A molecular sieves in cyclopentyl methyl ether at room temperature for 1 h and
subsequently reacted with aldehydes (2.5 eq) at 0 °C for 2 h to afford the desired 1,3-diols
with complete diastereoselectivity and high enantioselectivities (up to 92:8 er).
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Aldol-Tishchenko Reaction
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