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Halogen bonding: the O-hole
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Summary

Halogen bonding involves iodine, bromine and sometimes
chlorine, typically substituted in molecular environments
that are electron-withdrawing. The three pairs of unshared
electrons on the halogen atom X form a belt of negative
electrostatic potential around its central region, leaving a
positive “o-hole” on the outermost portion of its surface,
centered around the R—X axis. This o-hole can interact
favorably with negative sites on other molecules, giving
rise to halogen bonding.

If the electron-attracting power of X is greater than that
of the remainder of its molecule (R), then the halogen atom
may gain enough electronic charge to neutralize the o-hole.

This result is also promoted by sp-hybridization of the
unshared s-valence electrons of X. Both factors are
operative when X = F, which explains why fluorine does
not participate in halogen bonding.
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