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Chemical Synthesis of Theasinensin from Non-Epicatechin ('National Institute of
Technology(KOSEN), Nagaoka College) ORin Sakurai,' Rika Oya,' Hisako Okumura'

Theasinensins (TSs) are dimers formed through the oxidative polymerization of catechins.
Catechins include stereoisomeric epi-form catechins and non-epi-form catechins that differ in
physiological activity, such as inhibition of cholesterol absorption. Catechin stereoisomerism
is expected to influence the physical properties and physiological activities of TSs. In this study,
we synthesized TSs using the non-epi-form catechin (-)-Gallocatechin gallate (GCg), identified
the various TSs produced, and investigated the reaction conditions affecting the production rate.
Additionally, we compared the structures of all the stereoisomers predicted using quantum
chemical calculations. The results of synthesis using (-)-GCg revealed the formation of two
types of TS atropisomers from (-)-GCg. The TS formation rate was maximized by adding two
equivalents of copper(Il) chloride and 50% methanol to (-)-GCg. The stable TS conformations
predicted through quantum calculations differed for each isomer. No difference was observed
in the total energy of the isomers; however, differences were found in their volume and area
values. In conclusion, two types of TS were successfully synthesized using (-)-GCg, and it was
evident that the optimum synthesis conditions and physical properties of TSs synthesized from
(-)-GCg differed from those obtained when using the epi-form catechin (-)-Epigallocatechin
gallate (EGCg).
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