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(The model of Gy hydrated ion of D-glucose)
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(%C NMR spectrum of D-fructose, pH=12.31) (13C NMR spectrum of D-mannose, pH=12.43)
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(The conformational free energies of the 4C; and 1C; conformers of the D-hexopyranoses in aqueous solutions)

H %48 (Glucose) HEE 5% (Mannose) A (Pructose)

a B a B a B .
8 . N
i 2.5 2.05 2.5 2,95 3.63 4.95
G¢(keal/mol)*
104 6.55 8.0 5.55 7.65 3.85 2.85
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®2 D-HERHGHNR RE4HE (ppm)

(The chemical shifts of D-glucose)

g (Proton)? @B aHe BHey BHe
(Neutral solution) 5.29 8.57 4.71 3.29
B (pH>12) 5 36 2 56 s o

(Alkaline solution)

1
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(Net atomic charges of Cy, C(ay, Heny, Hegy and ring oxygen atoms in a-D-, p-D-glucopyranose)

o-D-H4UAH (o-D-glucopyranose) | B-D-R&MLHRE (-D-glucopyramces) |

Cn | Co» | Hp | Ho | 230 | Co» | Co» | Ho | He | 2350 )
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(Ton) 0,90736|0.40370(0.01080[0.00038|—0.86736{0.9034410.42881(0,02318}—0.00121|—0.89140

AEBT D)y 905320.40382/0.010900.00043|—0. 8671500, 9014110 . 42889/0.02307|— 0. 00121(— 0. 89124
(Hydra‘ted iOn, I) - » . - . . . . . .

S EF (1)
(Hydrated ion, IT)

0, 90456/0 .40373'0 .01084/0. 00038/ —0., 8672110 900560 . 42885/0, 02315 0.00121 {—0,89134
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(The molecule and ion of D-glacopyranose)
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A STUDY OF THE BEHAVIOR OF D-GLUCOSE IN ALKALINE
SOLUTIONS USING NMR TECHNIQUE

Liv J1ING-YA0* ZHU JIN-CHANG JIANG LI-JIN
(Institute of Photographic Chemistry, Academia Sinica, Beijing)

ABSTRACT

It is known that in alkaline solutions D-glucose undergoes three changes, namelys
isomerization, dissociation and solvation; but the **C NMR spectra of D-glucose in
neutral and alkaline solutions are almost without change.

The *3C NMR speotra of D-glucose, D-mannose and D-fructose at different pH
values and the TH NMR spectra of D-glucose in neutral and alkaline aqueous solutions
were determined. The chemical shifts of Hy, and Heq, were assigned by INDOR
technique. They were compared with the net atomic charges obfained from EHMO
caleulations of the molecules, ions and hydrated ions. The results could be used to
explain the fact of the absence of any changes in spectra.



