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Control of sugar synthesis reaction from formaldehyde in cyclic chemical reaction network
(‘Graduate School of Engineering Science, Osaka University, *Research Center for Solar
Energy Chemistry, Osaka University, *School of Science and Engineering, Tokyo Denki
University) OHiro Tabata', Hiroaki Nishijima', Takashi Harada?, Yoshiharu Mukoyama??,
Shuji Nakanishi'?

Formose reaction is a series of reactions to produce sugars from formaldehyde under basic
conditions, and has attracted attentions from the viewpoints of upgrading reactions of small
organic molecules. However, complex parasitic reactions inevitably proceed aside from sugar
formation, which makes this reaction be useless for synthetic chemistry. In this study, we
investigated the requirements by both numerical and experimental approaches to proceed the
reaction even under the acidic conditions where competitive side reactions can be effectively
suppressed. Numerical analyses based on a simplified model revealed that the activation of the
retro-aldol reaction forms an autocatalytic reaction cycle and significantly improves the
reaction efficiency. Furthermore, it was confirmed experimentally that the Formose reaction
proceeded in acidic solutions by using molybdenum oxide that serve as a catalyst for retro-
aldol reaction.
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