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WFZERE R OMEEE (330) @ Glucose, most abundant monosaccharide has been transformed into
valuable intermediates such as anhydroglucose and 5-hydroxymethylfurfural by selective
dehydration using heterogeneous acid-base catalysts. Anhydroglucose (levoglucosan) was
selectively produced from glucose in the presence of Amberlyst—15, a strongly acidic
ion—exchange resin in aprotic polar solvents. Selective  synthesis  of
5-hydroxymethylfurfural has been performed in the presence of solid acid (Amberlyst-15)
and solid base (hydrotalcite) by one—pot reaction via isomerization and successive
dehydration.
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. Glucose Anhydroglucoses
Reaction N .
Catalyst? temp. /K conversion yield / %
P /% (Selectivity /%)
Amberlyst-15 373 28 28(>99)
393 66 46 (70
Nafion NR50 373 36 26(75)
393 58 32(56)
Nafion SAC13 373 25 24(96)
393 71 30(43)
p-TsOH 373 60 31(52)
H,50, 373 57 29(51)

2 Reaction conditions: mole ratio of acid amount (SO;H groups) of catalyst :
glucose : DMF =1:3: 250. 3h.? Acid amounts of samples tested are 4.8,0.9,0.15,
5.3,20.4 mmol g for Amberlyst-15, Nafion NR50, Nafion SAC13, p-TsOH and
H,SO,, respectively.
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Entry Base Acid Conversion of HMF

glucose / % Selectivity /%
1 Hydrotalcite ~ Amberlyst-15 64,737 38,587
2 Hydrotalcite Nafion NR50 60 27
3 Hydrotalcite — 62 0
4 — Amberlyst-15 69 0
5 - HCl (pH 1) >99 0
6° Piperidine p-TsOH 0 0

Reaction conditions: Glucose (0.1 g), hydrotalcite (0.1 g), Amberlyst-15 (0.1 g),
DMF (3 mL), 373K, 3h. ¢ Using 0.2 g of hydrotalcite, 353 K, 9h. ? Piperidine (0.2
mmol), p-TsOH (0.07 mmol).
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