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Creation of Material Transformation Systems Based on Macromolecular Recognition
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Chemical reactions in biological systems exhibit high efficiency and
selectivity based on molecular recognition of macromolecules and molecular assemblies. Using
molecular recognition of macromolecules and molecular assemblies, we have carried out bond forming
reactions, i.e., formose reaction and copper(l)-catalyzed azide-alkyne cycloaddition (CuAAC).
Aiming at control of formose reaction, i.e., the formation of monosaccharides from formaldehyde, we
have utilized reverse micelles, boronic acid compounds, and microwave irradiation. All the cases
have indicated selective formation of products. In order to realize selective CuAAC polymerization
based on macromolecular recognition, we have also prepared soluble oligomers from insoluble
1-azide-3-propyne oligomers.
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