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Theoretical study on the E/Z isomerization reaction of zerumbone under acidic conditions
(‘Saitama Med. Univ., *Graduate School of Agriculture, Kindai University) O Noriko
Tsuchida,' Ryo Watanabe,” Gengo Kashiwazaki® and Takashi Kitayama?

Zerumbone is a natural derived sesquiterpene having a unique frame structure. It has high
reactivity and produces compounds with various carbon skeletons. Recently, (2E,6E,10E)-
zerumbone was found to be isomerized to the (2Z,6E,10E)-isomer under light protected and
acidic conditions. However, other E/Z isomers were not found in this reaction.” DFT
(B3LYP/6-31G(d)) calculations were performed to clarify why only the (2Z,6E,10E)-isomer
was obtained. Isomerization of (2E,6E,10E)-isomer to (2Z,6E,10E) and (2E,6E,10Z) occurred
with C=C elongation by proton addition to the carbonyl oxygen. The calculation results are
shown in Fig.1. Although the activation energies are comparable, (2Z,6E,10E)-isomer is found
to be thermodynamically more stable than (2E,6E,10Z) by 4.3 kcal/mol. This result is in good
agreement with the experimental results that the (2Z,6E,10E)-isomer only was obtained.
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Fig. 1 Energy profiles and optimized geometries for E/Z isomerizations
1) G. Kashiwazaki et al., Org. Biomole. Chem., 2021, 47, 10444.
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