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Uronic acids are constituents of a number of
biologically important macromolecules. The
physical and biological properties of these
polymers are greatly influenced by the identity
of the uronic acid, or acids, present and by
conformational parameters for the uronic acid
molecules. In contrast to other sugars such
information is extremely scarce for the uronic
acids. We have therefore initiated a program
for the study of uronic acid conformation by
X.-ray crystallographic methods.

Methyl «-D-galacturonic acid methyl ester
was synthesized according to the method of
Jones and Stacey.! The yield was 20 9% and
the recrystallized product had a melting point
of 148°C and [«]p® =127° (¢= 1.0, water.) Single
crystals of suitable size were obtained by
crystallization from a mixture of equal volumes
of methanol and acetone at elevated tempera-
tures.

Crystal data are: C;H,,0,.H,0, orthorhombic
space group P2,2,2,, cell dimensions (with
estimated standard deviations in parentheses)
a=6.489(3) A, b=8.004(3) A, ¢=20.869(12) 4,
calculated density 1.471 g cm-® (measured
1.473 g em™3), number of molecules in the unit
cell: Z=4.

2386 observed reflexions were collected by
an automatic Picker FACS-1 diffractometer
using MoK« radiation and the /20 scanning
mode with max. 26=70° The structure was
solved by a multisolution tangent refinement
procedure using the program TANNY.? Re-
finement was performed by means of Fourier
and least-squares techniques using programs
from the XRAY system.® Refinement with iso-
tropic temperature factors for all heavy atoms
yielded the conventional R-factor of 0.060.

The pyranose ring has the expected *C,; chair
conformation as shown in Fig. 1. The carbon
atom C(8) of the glycosidic methyl group is gauche
to the ring oxygen atom O(5) and trans to C(2).
The C(5) methyl ester group is nearly planar
and equatorial to the ring, with O(6) czs to O(5)
and O(7) trans to O(5). The carboxyl C(6)— O(6)
double bond is 1.190 A, C(6)—O(7) is 1.326 A
and O(7)—C(7) is 1.443 A. Other bond lengths
and angles are similar to those of methyl «-D-
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Fig. 1. Projection of the molecule, only with
heavy atoms, on 100 plane.

galactopyranoside monohydrate * and other
hexoses.®

Further refinement and a more detailed
account of the structure will be published
elsewhere. Additional work is in progress with
the aim of obtaining information on the binding
of cations to the uronic acids and their polymers.
The results will also be valuable as basis for
investigations of ionic bonds in solutions by
other physical methods, e.g. NMR spectros-
copy.
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