Melting-point Variation in Isomeric Dibromobenzenes
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Single crystals of 1,2- and 1,3-dibromobenzenes have been in situ
pressure crystallized in diamond anvil cells and studied by X-ray
diffraction. Both structures are orthorhombic: 1,2-dibromobenzene
(0.3 GPa), space group Pbca, Z=8, a=17.831(1) A, h=15.256(1) A,
¢=11.701(2) A; 1,3-dibromobenzene (0.2 GPa), space group P2,2,2,,
Z=8, a=4.105(1)A, b=12899(5)A, ¢=25.987(28)A. The
relationship between the molecular symmetry and the melting point of
the dibromobenzene isomers has been discussed. According to the
empirical Carnelley’s rule high molecular symmetry is related with
high melting point [1], [2]. This effect however can be justified in
various ways. The melting points are: 278-280 K for 1,2-, 266 K for
1,3-, and 356-360 K for 1,4-dibromobenzene. The Br-Br
intermolecular interactions are distinct in both these structures, and
they can be considered to be the main factor responsible for the
molecular rearrangements in these crystals.
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