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Structural Change during Phase Transition of the Pentacoordinate Hypervalent Boron Compound (10-B-5)
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The structure analysis of the pentacoordinated boron compound bearing 1,8-dimethoxyanthracene and dithiocatecholato ligands at 300 K revealed that dithiocatecholato ligand was located on the crystallographic mirror plane of the space group of Pnma and perpendicular to the anthracene moiety.  The B-O distance is 2.433 Å.  At 120 K, the space group changed to P212121 and the molecules deviated from the mirror symmetry by 5 degrees.  The distances of the B-O bonds are 2.422 and 2.459 Å.  Temperature-dependent structure analyses were performed every 2 K from 220 to 200 K and every 10 or 5 K from 300 to 220 K and 200 to 120 K.  The variation of intensities of extinctions resulting from glide planes showed that the transition occurred at 203 K.  Discontinuity of the cell constants was not observed during the phase transition, but the small inflection point was shown at 210 K.  Large thermal displacements observed at the end parts of the molecules at high-temperature range showed slight disordered state with mirror symmetry.  Following the thermal expansion along the c axis, the catecholate moieties begin to librate even from 120 K and become disordered at 203 K.  

Intermolecular energies were calculated using simple force field potentials for the neighboring molecular pairs at each temperature.  The energy barrier between ordered and disordered structures at the transition point was estimated about 1 kJ/mol.  This value indicates that the energy of the inversion of the molecular moiety is very small.

