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In recent 1 3C-n.m.r. studies of D-gIuco-’ and L-rhamno-pyranose’ acetates, 
signals were assigned by decouplin g techniqrles and by reference to published data. 
The assignments were in some cases interchangeable. We now report on the assign- 
ment of the ‘3C-n_m.r, spectra of benzy13 (1) and methyl” (6) tetra-0-acetyl+D- 
galactopyranosides, methyl tetra-0-acetyl-P-D-glucopyranosideS (7), penta-0-acetyl-’ 
(2) and 1.2,3,6-tetra-O-acetyl+?-D-galactopyranose6 (5), benzyl2,4,6-tri-O-acetyl-&D- 
glucopyranoside (S), and the 2,4,6- (3) and 2,3,6-tri-acetates (4) of benzyl /3-D-gaIacto- 
pyranoside3. N-m-r. line-shifts (‘H and 13C) induced by Eu(fod), were used in some 
cases for complete assignment of signals. Chemical-shift dispIacements of the 13C- 
lines of the ring-carbon atoms on acetylation of 3, 4, 5, and 8, and on change of 
configuration at C-4 of I, 2, 3, 5, and 6, are discussed_ 

13C-N.m.r. chemical shifts for the acetates l-8 are given in Table I, together 
with data for benzyl tetra-0-acetyl-j3-D-gIucopyranoside’ (9), and penta-O-acetyi- 
(10) and 1,2,3,6-tetra-0-acetyl-P-D-gIucopyranose’ (11). The 13C-n.m.r. spectra of 
1,2,4; and 5 were assigned by selective *H-spin-decoupling and off-resonance experi- 
ments. ‘3C-Europium-shift data and selective ‘H-decoupling allowed complete 
assignment of the resonances in the spectra of 3, 6, and 8. On addition of Eu(fod), 
to a CDCl, solution of 7, the lH-n.m.r. spectrum was poorly resolved. The complete 
assignment of the 13C spectrum was obtained by using Pr(fod), and selective ‘H- 
decoupling. 

For example, the signals for the carbon atoms of the pyranoid ring and the 
methyiene-carbon atom of the benzyl group in the 13C-n.m.r. spectrum of 3 occurred 
between 100 and 62 p.p_m_ The signal for C-l appeared at lowest field (99.6 p.p.m_), 
and the high-field signal (62 p.p_m.) for C-6 was assigned from the decoupled off- 
resonance spectrum and selective irradiation of the H-6 signals. However, the C-3, 
C-4, and C-5 signals were close together, and there was partial overlap of the H-3 and 
H-5 signals in the ‘H spectrum (60 MHz). Incremental additions of Eu(fod), resolved 
the H-3 and H-5 signals and allowed the resonances due to C-3, C-4, and C-5 to be 
assigned by spin-decoupling experiments. Extrapolation to zero concentration of 
europium gave the I3 C chemical-shift values listed in Table I. 
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TABLE II 

OBSERVED, RELATIVE SHIFT-GRADIEXFS- (‘H) FOR CObIPOUNDS 1, 3, 4, 8, Ahl) 9 

Compound H-i If-_7 H-3 H4 H-5 H-6 H-6’ Ph-CHz Off 0-Acetyl 

1 3.3 7.6 7.3 10 4.8 7.0 7.0 1.8 - 3.9 3.2 3.8 2.3 
3 2.1 5.7 5.2 10 2.2 4.4 3.5 1.0 17.8 5.0 0.7 0.0 - 
4 2.7 10 5.9 6.1 4.6 6.2 6.2 1.7 16.1 3.2 2.4 2.4 - 
8 3.8 10 5.8 8.3 3.6 4.7 4_? 1.1 17.7 2.1 2.1 1.6 - 
9 4.6 9-s 10 9.8 4.6 9.6 9.6 2.3 - 8.0 4.5 3.2 3.7 

“P.p.m. per mol of Eu(Fod)s per mol of substrate. bAll shifts for a given compound are normalised 
to the hydrogeen(s) which exhibit the greatest induced shift. 

E_xamination of EuCfod),-irtduced shifls. -- The relative shift gradients, derived 
from the experimental plots of induced shift vs. molar ratio of shift reagent to sub- 
strate, are given in Table II. Comparison of the induced-shift values for the benzyl 
j?-D-ga!acto- and fi-D-gkopyranoside tetra-acetates (1 and 9) with those reported4 
for the corresponding methyl gIycosides indicates a degree of competitive binding 
with the shift reagent between the acetoxyl groups. Moreover. the expectedly large 
shift-values for the hydroxyl signals for the 2,3,6- and 2,4,6-triacetates (4 and 8) are 
accompanied by a significant range of shift values for the acetoxyl signals. Further- 
more, the marked shift-value for one of the three acetoxyl signals relative to the other 
two signa!s for triacetate 3, together with the large value for HO-j, may indicate 
that chelation of the shift reagent involves HO-3 and, most probably, Ac0-4. 

‘H-N.m.r. spectra (100 MHz) were recorded with a Jeol MH-100 spectrometer, 
and ‘H- and 13C-n.m.r. spectra (59.75 and 15.03 MHz, respectively) were recorded 
with a Jeol FX-60 spectrometer_ Chemical shifts are in 6 units (‘H) and p_p.m_ 
downfield from Me,Si (13C). 
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