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Abstract

Surfactants are widely used in large quantities in industrial fields that include fibers, pharmaceutical
agents and foods, and also used as household detergents. As a next generation surfactant, the
biodegradabilities, chemical recyclabilities and higher functionalities that lead to a reduction in their
consumption are needed as well as developing an environmentally benign synthetic route using renewable
starting materials in terms of green and sustainable chemistry.

At first, novel biodegradable and chemically recyclable carbonate-type cationic surfactants were designed
and synthesized by a green process. These cationics showed better surface activities in an aqueous solution
when compared to the conventional cationics. Novel cationics containing both the carbonate linkage and
n-dodecyl group showed strong antimicrobial activities and rapid biodegradabilities by activated sludge.
Also, they showed a chemical recyclability using a lipase.

Next, novel gemini-type cationics containing carbonate linkages as biodegradable and chemically
recyclable segments were designed and synthesized by a green process. These gemini-type cationics showed
higher surface activities when compared to the corresponding single-type cationics. Also, the gemini-type
cationics containing the carbonate linkage in the linker moiety showed higher antimicrobial activities and
biodegradabilities when compared to those containing carbonate linkages in the hydrophobic moiety. It was
confirmed that the antimicrobial activities and biodegradabilities were improved by the introduction of the
carbonate linkage into the linker moiety. Also, the gemini-type cationics containing carbonate linkages
showed a chemical recyclability using a lipase.

Novel optically active carbonate-type cationics were designed and synthesized by a green process. They
were prepared by the enantioselective reaction using a lipase. Optically active carbonate-type cationics
exhibited similar surfactant properties as the corresponding racemic cationics. Although no significant
differences in the antimicrobial activities were observed due to the stereochemistry of the cationics, the
biodegradability was strongly influenced by the stereochemistry. Some optically active cationics were rapidly
biodegraded by activated sludge.

Finally, biodegradable and chemically recyclable carbonate-type nonionics containing polyoxyethylene

chain were designed and synthesized by a green process.




