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Synopsis E

Conformational energies of a- and f8-D-glucopyranoses were computed by varying all the
ring bond angles and torsional angles using semiempirical potential functions. Solvent ac-
cessibility calculations were also performed to obtain a measure of solvent interaction.

The results indicate that the *C; (D) chair is the most favored conformation, both by po-
tential energy and solvent accessibility criteria. The “C, (D) chair conformation is also found
to be somewhat flexible, being able to accommodate variations up to 10° in the ring torsional
angles without appreciable change in energy. Observed solid-state conformations of these
sugars and their derivatives lie in the minimum-energy region, suggesting that the substituents
and crystal field forces play a minor role in influencing the pyranose ring conformation.
Theory also predicts the variations in the ring torsional angles, i.e., CCCC < CCCO < CCOC,
in agreement with the experimental results. The boat and twist-boat conformations are found
to be at least 5 kcal mol~! higher in energy compared to the *C, (D) chair, suggesting that these
forms are unlikely to be present in a polysaccharide chain. The !C4 (D) chair has energy in-
termediate between that of the YC; (D) chair and that of the twist-boat conformation, The
calculated energy barrier between 4C; (D) and !C4 (D) conformations is high—about 11 keal
mol~1.

INTRODUCTION

Recently, application of conformational energy calculations have led to
a number of interesting results in the ficld of carbohydrates, both in the
solid state and in solution.!~1¥ Since the exact pyranose ring conformation
is not known in large molecules, the average atomic coordinates derived
from x-ray crystal structure studies on simple sugars and their derivatives
have been used as input parameters in such calculations, assuming a rigid
geometry for the pyranose ring. ‘I'he various possible chain conformations
have been obtained by allowing rotations about the C—O bonds of the
glycosidic bridge, and the corresponding energies have been calculated using
appropriate potential functions. However, a careful examination of x-ray
crystal structure data reveals that the ring torsional angles deviate con-
siderably from their average values, raising doubts about the validity of
the use of average parameters for the pyranose ring in the energy calcula-
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