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Recently, ionic liquids (ILs) that are organic salts with melting points below 100°C were proposed as a
solvent for cellulose because ILs can dissolve cellulose under mild conditions. In many systems, however, the
solubility of cellulose dramatically decreases in the presence of water. In order to overcome this problem, we
focused on the use of borate anions composed of boronic acid. Pyrrolidinium-based ILs with a phenylboronic
acid anion were synthesized. The boronic acid-containing ILs showed the highest cellulose solubility in
aqueous solutions with 40 wt% water content. The results of !B NMR and FT-IR measurements indicated that
the mixed solvents of ILs and water interacted with cellulose. For comparison, the cellulose solubility was
measured in a mixed solvent system of sodium trihydroxy(phenyl)borate (Na[PhB]) and water. Interestingly,
Na[PhB] did not completely dissolve even cellulose of 0.5 wt% in the same conditions, indicating that the
organic cation also affected cellulose dissolution. New ILs were synthesized by introducing sulfonic acid group
to organic cation, and the saccharification of cellulose was conducted. The effect of microwave heating on the
saccharification rate was investigated by determining the quantity of glucose. It took 1 h to detect the glucose
with a conventional heating, whereas, it took 15 min with the microwave heating. The microwave heating was
found to be a rapid and efficient dissolving method of cellulose. Ipomoea batatas leaves were stirring with
heating in ILs, and natural products were extracted. Caffeoylquinic acid, which is a kind of polyphenol, was
isolated in a high yield. The ILs and processes developed in this study will contribute to the innovation of
biorefinery technology.




