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CRYSTALLOGRAPHIC AND QUANTUM-CHEMICAL STUDY
OF INTERACTIONS BETWEEN SULFUR AND
DISULFIDE BOND

L S. Antonijevi¢®, D. Z. Veljkovi¢®, G. Sari¢®, K. Katan&evi¢ ", S. D. Zari¢"

“ Institute of Chemistry, Technology and Metallurgy, NjegoSeva 12, Belgrade, Serbia;’
University of Belgrade- Faculty of Chemistry, Studentski trg 12-16, Belgrade, Serbia,
e-mail: ivana@chem.bg.ac.rs

It has been demonstrated that sulfur—sulfur interactions exist in various
molecular systems. Geometries and energies of sulfur-sulfur interactions have been
extensively studied by quantum chemical calculations and by statistical analysis of
geometrical parameters obtained from crystal structures. Recently, it was shown that
sulfur-sulfur interactions in crystal structures of small molecules prefer parallel
orientations [1].

In this work geometries and energies of interactions between sulfur and
disulfide bond were investigated using statistical analysis of data obtained by searching
the Cambrige Structural Database (CSD) and quantum chemical calculations. Results of
analysis of contacts found in the CSD show that sulfur atom in crystal structures have
tendency towards the formation of bifurcated interaction with disulfide bond rather than
linear interaction.

Crystal structure PUJRIV containing bifurcated S-SS interaction.

Quantum chemical calculations are performed on different model systems.
Calculated interaction energies and geometries are in accordance with the results of
statistical analysis of crystalografic data. The estimated energy for bifurcated interaction
is -1.54 kcal/mol while linear interaction is weaker, -1.20 kcal/mol calculated on very
accurate CCSD(T)/CBS level.

The calculated electrostatic potentials for interacting molecules are in
agreement with both crystallographic and quantum chemical data.
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