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Infrared spectroscopic investigation of the n-m interaction between fluorine
substituted benzene and water
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Department of Chemistry, Graduate School of Science, Tohoku University, Japan

[Abstract] The n-r interaction is an attractive interaction between lone pair (n electron) and
© electron, and its importance in chemistry and biochemistry has recently been discussed. We
performed infrared spectroscopy of the model clusters of the n-r interaction, C¢Fg-H,O and
CeFsH-H,0, by infrared-vacuum ultraviolet (IR-VUV) double resonance spectroscopy. We
determined stable structures of the clusters based on their infrared spectra and quantum
chemical calculations. In the stable structure of CgFs-H,0O, H,O locates on the aromatic ring,
heading its O atom toward the aromatic ring. This structure is stabilized by the n-r interaction.
On the other hand, in the stable structure of C¢FsH-H,0, H,O is located in the plane of the
aromatic ring and is stabilized by the weak CH---O and OH---F hydrogen bonds. This
in-plane structure is similar to the previously observed structures of C¢FyHs.i-H20 (n =1, 2,
and 4), suggesting that the full fluorine substitution is requested for the C¢F,Hs.n-H2O system
to make the n-m interaction superior to the CH--O and OH--F hydrogen bonds.
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