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Pyranose, furanoee and aoyclic Sohiff base straotures 

are possible for the aryl glucoeylamines, but until recently 

only the e-tolyl glucosylamine ram known in two forms'. Bog&r 

and N&ndei* have nor succeeded in isolating several ieomerio 

pairs and it is clear that some of the aryl gluoolrylaminea 

previously reported were mixturea'. We have nor shorn by a 

combination of an acetylation method and nuolear magnetic 

resonance epectroscopy that the positively rotating &-tolyl 

[=.p. t40°-141°, [~r]~ +23p" (MeOH)] and phenyl [m.p. 149o- 

150°, talD +237 (MeOH)] compounds have the a-pyranoee cltructure 

and that their negatively rotating isomers [m.p. 112°-l130, 

[aID -1020 (EeOH) and m.p. 133°-1360, [u]p -105* (YeOH) 

respectively] the @-pyranoae structure. Previoucl attempt0 to 

assign structures have failed, thoee urring methylation owing 

to the poor yields of methylated oompoundr obtained3, and those 

using periodate oxidation because of complete oridationb. 

Both isomers of r-p-tolyl P-glucosylamine were subjected 

to the follorine acetylation-deacetylation oyoler- 
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(+) glucosylamine e (+) tetra-acetate 

?l 

(-) glucoaylamine 3 (-) tetra-acetate 

The acetylation reactions were carried out with 50s excess 

of acetic anhydride in pyridine at O", and deacetylation in 

dry methanol, using conditions under which the deacetylated 

product wae precipitated immediately it was formed. Yields 

for all stages of the cycle rare better than 95s. The laevo- 

rotatory tetra-acetate could be prepared also by condensation 

of E-toluidine with acetobromoglucose. As this compound is 

known to be u-pyrsnoae and to react with inversion of config- 

5 uration , the laevorotatory tetra-acetate must have a R- 

pyranose structure. This is supported by the N.I.R. spectrum 

(see below). The dextrorotatory tetra-acetate could be 

prepared from the kinetically first-order reversible isomer- 

iaation of the g-tetra-acetate and is, therefore, almost 

certainly pyranose. Extensive acetyl migration would have to 

take place if it were furanose and the reaction would then not 

be expected to show the simple first-order kinetics. This 

conclusion is also supported by the N.R.R. spectrum (see below). 

Each of the free bases can be subjected to an acetylation- 

deacetylation cycle with retention of the sign and magnitude 

of rotation; i.e. independent of the other isomer. If ring 

expansion or contraction occurred during acetylation or 

deacetylation it would have to take place quantitatively and 

be quantitatively reversed in the reverse stage. This is 

considered to be extremely unlikely. Similar reaction cycles 
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vere carried out for the ET-phenyl-fl-glucosylamines. 

These results, therefore, establish the pyranose ring 

size for the p-tolyl and phenyl gluoosylsmines. The config- 

urational assignments were confirmed by the N.Y.B. spectra, 

measured using dry ppridine solutions. The anomeric protons 

of the dextrorotatory isomers gave signals at 5.54 and 5.48 

p.p.m. from TM3 with splittings of 4.0 c.p.8. which is of the 

size to be expected for the a-g-gluoopyranose configuration, 6 

while those of the laevorotatory isomers gave signals at 5.05 

and 5.15 p.p.m. with splittings of 8.0 and 7.5 c.p.s., thus 

confirming the g-g-glucopyranose configuration. 6 

Analysis of the N.Y.R. spectra of the acetylated glucosyl- 

amines is more complicated because the signals from the anomeric 

protons do not appear at lower fields than the signals from 

the other ring protons. The chemical shifts for all the ring 

protons are therefore very similar and analysis of the spectra 

by a simple first-order treatment is not justified. The spectrum 

of a-E-tolyl-tetra-g-aoetyl R-g-[*Hi] glucosylamine lacked two 

signals centred at 4.87 p.p.m. and 9.0 o.p.s. apart and that 

of its a-anomer lacked a signal at 5.30 p .p.m., present in the 

protonated compounds. Although a detailed theoretical analysis 

of these spectra is not possible, the results support the 

configurational assignments given, the signal from the B- 

compound with the axial anomeric proton appearing at higher 

field than that from the a-compound with an equatorial ,proton. 

The close resemblance of the N.M.E spectra of the negatively 

rotating e-hydroxyphenyl, E-trifluoromethylphenyl, E-carboxy- 

phenyl and E-nitrophenyl g-glucosylamines to those of the 
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p-tolyl and phenyl compounds, support 8-f)l-glucopyrenose 

structures, while the a-D;glucopyranose structure is similarily 

indicated for the positively rotating p-nitrophenyl compound. 

The o-oarboxyphenyl E-glucosylamine of m.p.131°-1320 and [a]D 

+87.6O is clearly a mixture of the a- and R-forms, since two 

signals for the anomeric protons at 5.15 and 5.62 p.p.m. are 

found in the N.Y.R. spectrum. All attempts to separate them 

by fractional crystallisation failed. 
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