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The lattice energies of borazine [1] (B3N3H6) and the
low pressure polymorph of benzene (C6H6) have been
calculated using a recently developed semiempirical
quantum chemical method. Within the framework of this
method the lattice energy is calculated as the sum of the
dispersion-, the induction,- the repulsion, and the
electrostatic energy [2-5]. The semiempirical results have
been confirmed by ab initio  calculations at the MP2/6-
31+G*//HF/6-31+G* level [6,7]. In these non-empirical
calculations we assumed pairwise additivity and calculated
the energy of interaction between a reference molecule and
all those neighbours in the crystal lattice to which the
shortest intermolecular distance does not exceed 3Å.

The lattice energy of borazine was found to be
significantly less favourable than that of the low pressure
polymorph of isoelectronic benzene. While this result
offers an explanation for the lower melting point of the
title compound, it does not provide an answer to the
question why the packing of the B3N3H6 molecules in the
solid state is significantly different from that of benzene.
However, calculation of the lattice energy of borazine in
the crystal lattice of the low pressure modification of
benzene revealed that the interactions between the
molecules in this environment are clearly less stabilizing
than those in its own lattice.

[1]Boese, R., Maulitz, A.H., Stellberg, P.: Solid-State Borazine : Does it
Deserve to be Entitled ”Inorganic Benzene” ? Chem. Ber. 127, 1887
(1994).
[2]Raabe, G.:The Use of Quantum Chemical Semiempi-rical Methods to
Calculate the Lattice Energies of Organic Molecular Crystals. Part I: The
Three Polymorphs of Glycine. Z. Naturforsch. 55a (2000), accepted for
publication.
[3]Raabe, G.: A Semiempirical Quantum Chemical Method to Calculate
the Lattice Energies of Organic Molecular Crystals. Acta Cryst.
A52(Supp.) (1996) C-450.
[4]Raabe, G.: Die Verwendung semiempirischer quantenchemischer
Größen zur Berechnung der Gitterenergien organischer
Molekülverbindungen. Z. Kristallographie, Suppl. 9 (1995) 352.
[5]Raabe, G.: Semiempirische Rechnungen zur relativen Stabilität von
zwei polymorphen Formen des Benzols. Z. Kristallographie, Suppl. 11
(1996) 11.
[6]Hehre, W.J., Radom, L., von R.Schleyer, P., Pople, J.A.: Ab Initio
Molecular Orbital Theory. John Wiley&Sons, New York, 1986.
[7]Szabo, A., Ostlund, N.S.: Modern Quantum Chemistry. Dover
Publications Inc., Mineola, 1996.


