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An entropy-driven reaction is one of the significant factors to develop a
catalytic enantio-divergent reaction, which selectively synthesizes both enantiomers from one chiral

source of the catalyst. In the Friedel-Crafts (FC) reaction between phenols and imines in the
presence of structurally flexible guanidine-thiourea bifunctional organocatalyst developed by our
group, we found that the reaction proceeded under the entropy-driven mode. Then, the thermodynamic
parameters of the catalytic FC reaction were investigated by theoretical calculation. As a result,
it was found that the entropy factor was significantly affected by the S-shaped catalyst with
interacting substrates through a weak interaction such as hydrogen bonding. This catalytic reaction
was successfully applied to the total synthesis of (+)-gracilamine.
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