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Natural abundance “C nmr spectroscopy offers a new tool for the study of carbohydrates. 

Several papers’ on free aldoses and their glycosides have shown that structural correlations can 

be made; only one paper 
2a 

briefly mentioned other derivatives. 

AS part of a general 13C nmr study of monosaccharides and their derivatives we have 

investigated the spectra of the conformationally more stable. te-fused methyl 4,6-O_-benzylidene-g- 

aldohexopyranosides and report in this Letter on diols, am ino-alcohols and mono- and di-deoxy 

derivatives (see Figure). The pyranose ring in these systems has been demonstrated by pmr3, ir* 

and other analytical methods5 to be in the Cl(g) conformation, as shown. These compounds therefore 

enable an investigation of the variations of chemical shift with stereochemical change to be made with 

confidence. 

Noise-decoupled spectra were recorded for thirteen benzylidene compounds and one ethylidene 

derivative (14). The assignment of 6 values (see Table) is based on application of chemical shift 

2,6-8 
theory , and spectral comparison of structurally related compounds. Single-frequency off- 

resonance spectra of compounds (1). (6) and (12) were used to differentiate between carbons of close 

chemical shifts. The essentially canstant shifts of the aromatic carbons of compounds (1) - (13) were 

136.8 (substituted carbon), 128.7 (para), 127.8 and 125.8 ppm. 
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lo. 4s 

1 

2 

100.2 

101.6 

3 99.4 

4 99.9 

5 164.2 

6 101.7 

7 98.1 

8 100.5 

9 

10 

11 

12 

13 

14c 

98.9 

99.4 

101.6b 

100.8 

102.0 

104.1 

C-l 

TABLE 

13C Nmr Shiftsa of Compounds (1) - (14) 

c-2 c-3 

67.9 68.8 

69.6 68.8 

70.8 68.6 

72.4 70.5 

74.2 72.9 

70.6 68.0 

29.0 23.5 

67.4 31.4 

67.0 32.6 

72.1 52.4 

69.4 52.0 

67.5 52.1 

70.0 50.3 

74.2 72.9 

C-4 c-5 C-6 c-7 OMe 

78.1 56.9 68.8 101.5 55.7 

76.0 57.8 68.8 101.8 55.0 

76.5 62.8 68.6 101.8 

68.5 101.5 

56.4 

80.8 62.0 54.9 

80.3 65.9 68.3 101.5 56.8 

78.5 62.9 68.4 101.7 54.4 

77.9 64.5 69.1 101.6 54.2 

73.5 64.6 68.9 101.8 54.3 

76.1 63.4 68.9 101.3 54.6 

81.0 62.2 68.7 55.0 

75.9 57.6 

78.3 56.7 

68.8 

68.9 

101.5 

101. Eb 54.8 

101.3 55.6 

79.4 63.4 68.5 101.6 54.6 

79.8 65.9 67.7 99.4 56.7 

aSpectra of 4: 1 deuteriochloroformlnethanol solutions determined on a Fourier transform spectrometer 

at 15.08 MHz; chemical shifts in parts per million downfield from TMS; 5 
TMS = d-13 + 76.9 ppm. 

b 
Values may be interchanged. 

C 
h(C-7 Me) = 19.6 ppm 
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Acetalation of the C-4 and C-6 oxygen6 of the aldohexopyranosides leads to expected deshielding 

of C-4 and Cd compared with the unsubstituted glycosides2. Being unaffected by stereochemical 

changes, C-6 and C-7 varied lfttle in chemical shift through the whole series. The assignment 

of Cd was confirmed from the spectrum of the 6,6’-dd analogue of compound (4); this spectrum was 

identical to that of (4) except that the signal at 68.5 ppm was missing. 

The C-5 signal of all fourteen compounds was dramatically upfield of its position in unsubstituted 

glycosides2. While greater in magnitude in the present series this shift is analogous to the observed 

effect of ring oxygens on C-. 2 and C-4 of aldohexopyranosides 
2b 

and on C-5 of l,3-dioxanesg. The 

greater effect in (l)-(14) may be due to their rigid stereochemistry, relative to the analogies quoted. 

Substituent parameters of the acetals are nearly identical with those of the methyl aldohexopyranosides, 

as indicated by the effects on C-l and C-2. 
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