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The molecular geometry of triflic acid is characterized by
the following bond lengths (rg) and bond angles from an
electron diffraction study: S—C 183.3 +0.5, F—C 133.2
+0.2, S=0 141.84-0.2, S—O 155.84-0.3 pm, S—C—F
110.34+0.3, F—C—F 108.6 +0.3, C—S=0 105.4+1.1,
C—S—0 102.3 +2.3, 0—S8=0 109.94-0.7, and 0=8S=0
122.04-1.3°. The heavy-atom-skeleton is staggered with
respect to the rotation about the S—C bond with an
estimated barrier of rotation of 15 kJ mol-1.

The molecular structure of triflic acid has been
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of the least-squares refinement are given in Table 1.
Mean amplitudes of vibration have been coupled in
groups as shown in Table 1.

The bond lengths (rg) and bond angles charac-
terising the triflic acid molecule together with the
estimated total errors [5] are collected in the Ab-
stract.

The sulphur bond configuration and the geometry
of the CF3 group are normal and consistent with
earlier observations for analogous molecules. The
C—S8 bond is rather long and is closer to that in
CF380.Cl, 185.7+0.6 pm [2] than to that in
CH3S02Cl, 176.3 4-0.5 pm [6]. The lengthening of
C—S bonds may be related to the electron-with-
drawing ability of the CF3 group [7].

Table 1. Results from the least-squares refinement of the
structural parameters of triflic acid (the standard devia-
tions are parenthesized as units in the last digit). The bond
lengths (rg) and bond angles with estimated total errors
(see [5]) are given in the Abstract.
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Fig. 1. Experimental (E) and theoretical (T) molecular in-

tensities and the difference curves (4). The theoretical dis-
tributions were calculated from the parameters of Table 1.

The S=O bond length is consistent with the
empirical relationships established for XSO,Y
sulphones [8] between r(S=O0) and the group
electronegativities yx and yy as well as between
r(S=0) and the bond stretching frequencies (for
frequency data, see [9, 10]).

The F ... F distance of the CFg group (rg=
216.1 +0.3 pm) is the same as the one observed to
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Fig. 2. Experimental (E) and theoretical (T) radial dis-
tributions.
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be strikingly constant in a large series of trifluoro-
methyl derivatives [11]. The O ... O distances are
considerably larger than twice the postulated non-
bond radius of oxygen (viz. 113 pm [12]). It has
been suggested that the O ... O distances in various
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non-bonded interactions and electron pair repul-
sions [13, 14].
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