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Gauging the strength of donor acceptor interactions in organic molecules
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The variable oxygen probe is an x-ray crystallographic method for measuring the strength of the interaction between a
donor orbital and an acceptor orbital in being the antibonding orbital of an oxygen substituent.1 When the electron demand
of the oxygen substituent is increased then the C-OR bond lengthens due to increased contributions of the no-bond
resonance form (C-OR , C+ OR- ), the sensitivity of the C-OR bond distance to the electron demand of the OR group is
related to the strength of donor orbitals which are suitable oriented to donate electron density into the C-OR o* orbital.
Application of the variable oxygen probe to a range of suitable organic compounds has not only provided information on the
relative donor abilities of a variety of functional groups, but also allows us to uncover the effects of strain on donor ability.
Perturbations in the remainder of the structure can often provide clues on the mechanism of electron transfer from the
donor to the varying oxygen acceptor, and can provide a picture of the early stages of a molecular rearrangement.
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