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Bond energies Do and '°F NMR chemical shifts ¢ markedly
depend on the nature of the R group in fluoroxy compounds. It
has been shown! recently that the direct correlation between Dgo ¢
and ¢, which is nearly linear over a wide (13 kcal/mol; 100 ppm)
range, (1) may be taken as evidence of three-center bonding? in
these species, (2) is-consistent with changes in the electron pop-
ulation of the #*-SOMO of OF, and (3) reveals the shortcomings
of semiquantitative theories of paramagnetic shielding for the
fluorine nucleus.’

We wish to report now that an extended set of data, including
an experimental measurement of ¢ in NO,OF (¢ = 220)* together
with existing values for F,0, (Do_r = 18 kcal/mol; ¢ = 825)°
and FOH (54 kcal/mol; 21 ppm),**® confirms the above con-
clusions but requires an improved correlation to account for the
extremely large spans of both parameters. A nonlinear least-
squares fit” of the S-shaped D vs. ¢ plot (Figure 1) leads to the
expression '

D = 37.1 + 18.1 tanh [(222.7 - ¢)/117.5] )
This correlation provides a useful predictor of the O-F bond
energies of fluoroxy compounds from readily accessible spectro-
scopic data® It also represents a critical test of ab initio cal-
culations of magnetic shielding constants for heavy nuclei.!°
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Figure 1. (a) Spectroscopic dissociation energies Do g vs. '°F NMR
chemical shifts ¢ for fluoroxy compounds. (b) Dop vs. X, where X is
tanh [(222.7 - ¢)/117.5]. The parameters have been determined by
using the Marquardt algorithm.’
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