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Synthesis of Glucosamine Derivatives and These Properties
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To develop new application of N-acetyl-D-glucosamine industrially produced by the hydrolysis of chitin and chitosan,
novel derivatives of N-acetyl-D-glucosamine were synthesized and the solubility and thermal properties are
investigated. The water solubility of alkyl 2-acetamido-2-deoxy-B-D-glucopyranosides decreased with increase of the
chain length of alkyl chain. The alkylated compounds showed no solubility for the water-immiscible solvents, such as
chloroform and ethyl acetate.  Semiperfluoroalkyl 2-acetamido-2-deoxy-p-D-glucopyranosides showed similar
solubility as alkylated compounds, although the ethanol solubility of the semiperfluoroalkylated compounds were
slightly better than that of the alkylated compounds. Analysis of the compounds by thermogravimetry (TG) showed
that decomposition temperature of alkyl 2-acetamido-2-deoxy-B-D-glucopyranosides was lower than that of alkyl
B-D-glucopyranosides, indicating that alkyl 2-acetamido-2-deoxy-p-D-glucopyranosides are thermally-unstable.
Semiperfluoroalkylation was found to modify thermal stability of N-acetyl-D-glucosamine.  Several of
semiperfluoloalkyl 2-acetamido-2-deoxy-B-D-glucopyranosides was found to have thermotropic liquid crystalline
properties from the observation by thermal polarized light microscopy. These results also supported by the results
from the analysis by differential scanning calorimetry (DSC). However, the heating temperature reaching liquid
crystalline phase was very high (156C °<) and the compounds thermally decomposed during repeated heating cycle.
These results suggested that no semiperfluoloalkyl 2-acetamido-2-deoxy-B-D-glucopyranosides have enough thermal
stability, and we are currently under investigation to improve thermal stability.
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