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Application of nuclear magnetic resonance to the determination of the
configuration of glycoside bond
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Abstract: In the structural determination of natural glycosides, nuclear magnetic resonance (NMR) is an
important approach in determining the configuration of glycoside bond. The test of coupling constant of the
anomeric proton and chemical shift of the anomeric carbon are two common methods, but these methods are not
suitable for some sugars. For those sugars, detailed *C NMR analysis is an alternative choice. This paper
summarizes the characteristics of 'H and C NMR data of the common monosaccharides published in the

literatures, in order to search an approach to determine the configuration of glycoside bond.
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Table 1 'H-'H and "“C-'H spin coupling constants of methyl
aldopyranosides (600 MHz, D,0, 30 °C). *Measured at 25 °C;
Measured in pyridine-ds, 100 MHz

Compound Jui-m2 /Hz lJc1 m/Hz
a-D-Glucoside 3.8 170.1
p-D-Glucoside 8.0 161.3
a-D-Galactoside 4.0 169.5
p-D-Galactoside 7.9 160.7
a-D-Guloside® 3.6 169.2
B-D-Guloside® 8.4 162.8
a-D-Alloside 4.0 169.5
p-D-Alloside 8.3 163.4
a-D-1doside” 6.0 165.2
B-D-1doside® 1.6 162.8
a-D-Riboside 2.1 167
p-D-Riboside 6.4 166
a-D-Xyloside 3.6 170.1
f-D-Xyloside 7.8 161.8
a-D-Arabinoside 7.2 161.1
f-D-Arabinoside 3.8 169.7
a-D-Mannoside 1.8 171.0
p-D-Mannoside 0.9 159.5
a-D-Altroside - 168
p-D-Altroside 1.6 162.4
a-D-Taloside® 1.6 170.5
B-D-Taloside® 1.0 160.5
a-D-Lyxoside 4.2 169
p-D-Lyxoside 1.2 -
a-L-Rhamnoside” 168
S-L-Rhamnoside® 158
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The structures of monosaccharides and the chemical shifts of their anomeric carbons
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Table 2 "C NMR chemical shifts of rhamnose moiety in BT B A — 2% 30k .

glycosides (in pyridine ) I o 43 V57 7 A R 0 76 ) T 268 bk
e S e D R
MecOH 1026 727 721 738 69.5 18.6 B HERRR UL, ST f-C AL AR fhE
n-PrOH 101.1 726 720 737 693 184 0, BUBHES HRREI o A B R 22 0 S i S B
is0-PrOH 992 125 725 739 695 184 (R A AL B A AR 22 K, WA mT LAE i g 5 ik 1Y) Ak
trans-tert-Butylcyclohexanol  99.1 723 723 73.6 69.3 18.2 AL AR T TR (KA 2R

Sa-Cholestan-34-ol 993 728 728 741 69.7 186 3 BC-'HEBEEH

tert-BuOH 95.7 732 724 739 689 182 MR R B A 2 AN SRR AR, i BB iy
I-Menthol 972 726 723 732 69.8 182 J5i 15 5 HE 2 Bl EUPE AL TR A% TR T S B AR 8 0 v
d-Menthol 1030 723 719 733 693 17.9 TR T (A BRIV 5 D 1 ) T I
p-Nitrophenol 99.9 713 722 733 713 183 I S B I B U A 8 (M) 02 TR 4R
fLA SR ORS00 P 1AL, M BT AL T
RTINS i KRR M

Ab T ENTAEI U R 160 Hz 2247, #4245 10 Hz.

iso-PtOH 99.5 728 756 739 733 186 s X e -
trans-tert-Butylcyclohexanol 99.3 72.8 755 73.8 732 18.6 SAHHIZ N C1A, BEFAOY 170 Hz AW, 2
5a-Cholestan-34-ol 992 728 754 736 73.1 186 a-D B p-L BFHE; & TEY 160 Hz oA,
tert-BuOH 95.6 72.6 753 734 734 186 B-D 5K a-L RFFHE AR G N 1C (I, o-L 8 B-D
I-Menthol 103.1 723 755 73.6 732 186 TIFFEE IR &% B0 170 Hz, f-L 5% a-D TIFFHEN K
d-Menthol 98.0 73.1 756 73.8 73.1 183 160 Hz Zitio 9B % o C1 AT 1C PR A
p-Nitrophenol 98.6 71.7 748 738 732 184 M RGN, H Uoim T 170 Hz F1 160 Hz 2

Table 3 '>C NMR chemical shifts of monosaccharides and their methyl glycosides (in D,0). *Measured in pyridine-ds, "Measured in
DMSO-ds

Compound C-1 C-2 C-3 C-4 C-5 C-6 -OMe
a-D-Mannose 95.0 71.7 71.3 68.0 73.4 62.1
p-D-Mannose 94.6 72.3 74.1 67.8 77.2 62.1
Methyl-a-D-mannoside 101.9 71.2 71.8 68.0 73.7 62.1 55.9
Methyl-f-D-mannoside 101.1 71.4 74.0 67.9 77.4 62.2 58.2
a-L-Rhamnose 95.1 71.9 71.1 73.3 69.4 17.9
p-L-Rhamnose 94.6 72.5 73.9 72.9 73.2 17.9
Methyl-a-L-rhamnoside® 102.6 72.7 72.1 73.8 69.5 18.6
Methyl-B-L-rhamnoside® 102.6 72.1 75.3 73.7 73.4 18.5
a-D-Talose 96.1 72.2 66.6 71.1 72.6 63.0
p-D-Talose 95.6 73.0 69.6 70.1 77.7 62.7
a-D-Altrose 95.3 71.9 71.8 66.8 72.8 62.1
B-D-Altrose 93.3 72.3 72.1 65.8 75.6 63.1
a-D-Allose 94.3 68.6 73.2 67.6 68.3 62.3
p-D-Allose 94.9 72.8 72.7 68.3 75.1 62.8
a-D-Gulose 94.4 66.3 72.4 71.0 68.0 62.5
p-D-Gulose 95.4 70.7 72.8 71.0 75.3 62.6
a-D-Lyxose 95.5 71.5 72.0 69.0 64.6
p-D-Lyxose 95.9 71.5 74.2 68.0 65.7
Methyl-a-D-lyxoside” 100.8 71.6 71.6 68.2 62.6 53.9
Methyl—/)’—D—lyxosideb 103.7 71.8 72.5 66.0 65.6 56.9
a-D-I1dose 94.4 74.5 73.5 71.9 74.5 60.1
p-D-1dose 93.7 71.4 71.3 69.5 76.5 62.9
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Table4 "°C NMR chemical shifts of anomeric carbons of monosaccharide moiety in glycosides (in pyridine-ds)
6 4 5 6
Su/oi SZZ: 12 su” Om
R
d-menthol (S) [-menthol (R) -BCH
Sugar c.1 d-Menthol (S) [-Menthol (R) t-BCH

dc Adc. dc Adc. dc.1 Adc.i
a-D-Mannose S 97.1 +3.3 103.7 +10.2 99.5 +5.4
f-D-Mannose R 103.6 +10.8 98.4 +5.8 99.4 +6.8
f-L-Rhamnose S 98.0 +5.7 103.1 +10.6 99.3 +6.9
a-L-Rhamnose R 103.0 +9.9 97.2 +4.0 99.1 +5.3
a-D-Glucose S 96.1 +4.5 102.1 +10.4 98.5 +6.6
p-D-Glucose R 105.9 +10.5 101.5 +6.4 102.2 +7.4
[f-L-Arabinose S 96.8 +4.7 102.8 +10.4 99.0 +6.7
a-L-Arabinose R 106.3 +10.5 101.4 +6.4 103.0 +7.2
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