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The Nature of Nonbonded Interactions between Divalent

Selenium and Sulfur: a Theoretical Investigation
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4. Conclusions

The nature and the strength of Se---S interactions in electrophilic selenenylating reagents as well as
in related diselenide and methylselenide have been studied by means of quantum chemical
techniques using five combinations of density functionals and basis sets. The strength of this
interaction is strongly dependent on the nature of the group bound to selenium, decreasing in the
order ArSeCl (1) > ArSeBr (2) > ArSel (3), and is very small, if present, in diselenide ArSeSeMe
(4) and selenide ArSeMe (5). NBO analysis suggests that this interaction has a covalent character
and derives from a donation of the electron density from the lone pairs of sulfur (ns) to the
antibonding orbital of the Se-X bond (6*s..x). AIM analysis, and in particular the negative values of
total energy density Hg...s found for compounds 1-3 at all the level of theories further support these
findings.
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