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SUMMARY

The chemical shifts of the fluorine resonances of SF5N=SF2
are given in fourteen different solvents. A change in solvent polarity
was found to affect the axial fluorine of the SF5 group more sub-
stantially than the equatorial fluorines. This nonuniform shifting
of the axial and equatorial fluorine resonances of the SF5 group is
best explained as a trans effect and can sometimes be used to simplify
complex spectra as shown in the examples SF5NHC(0)F and SFSNHC(O)CF3.

INTRODUCTION

Differential solvent effects have widely been observed in NMR
spectroscopy and have often been used to simplify spectra, elucidate
structure, and study stereochemical changes, no matter what the
nucleus [1-3]. We recently reported the nonuniform shifting of axial
and equatorial fluorine resonances in [SFSNHC(O)]Z as an effect of
solvent [4]. We have also observed this effect in our study of the
fluorine-19 NMR chemical shifts of SF5N=SF2 in fourteen different
solvents [5]. The results of this study are reported herein along with
several examples of where this solvent effect has been used to simplify
complex AB4 patterns arising in SFSN- compounds.
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RESULTS AND DISCUSSION

To study the solvent dependence of the fluorine resonances in
SF5N=SF2, solutions of approximately equal concentration were used in
order to preclude concentration effects. The spectra were also refer-
enced to an internal standard (Freon 11) so that no correction would
be needed for bulk susceptibilities [1-3]. The results, shown in
Table 1, clearly demonstrate that the choice of solvent does have a
pronounced effect, and there appears to be a rough correlation between
the observed chemical shifts and the polarity of the solvent. The
A and X fluorines of the AB4X2 pattern observed for SF5N=SF2 are
substantially more affected by the changes of solvents than are the
B fluorines. And, it should be pointed out that the sulfur(VI) fluorines
are deshielded when changing from non-polar to polar solvents, while
the sulfur(IV) fluorines are shielded. No explanation for this trend
can be given at this time, but the relative changes in the chemical
shifts of the A and B fluorines (6.5 to 1 ppm) coincide well with the
fact that in SF5R compounds the axial fluorine is often more influenced
by changes in the substituent R [4,6]. This nonuniform shifting of
the axial and equatorial fluorine resonances most Tlikely results from
a trans effect. It is therefore obvious that solvent choice is critical
when attempting to compare substituent effects on the fluorine-19 NMR
resonances of the SF5 group.

However, this nonuniform solvent effect on the axial and equatorial
fluorines of the SF5 group can sometimes be used to one's advantage.
The fluorine-19 NMR spectrum of SFSNHC(O)F has an atypical AB4X spin
pattern due to the small chemical shift difference between the A and B
nuclei {4}. It was hoped that by using the solvent effect just described
that a more nondegenerate AB4X pattern could be obtained for
SFSNHC(O)F. Even though the chemical shifts would differ from those of
the neat solution (or CC13F solution) of the carbamyl fluoride, the
coupling constants could then be obtained without the use of complex
calculations and computer simulations. The solvent acetone not only
pulled apart the A and B fluorine resonances but also effectively
dehydrofluorinated the carbamyl fluoride. Thus, interpretation of the



TABLE 1

Effect of solvent on the 19F NMR chemical shifts of SF5N=SF2
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F-SF,4-N=SF,
A By X2 Chemical Shifts® (ppm)
Dielectric

Solvent Constant® §A 88 &X
1 Dimethylsulfoxide 46 76.2 84.5 46.7
2 Dimethylformamide 37.6 75.8 84.2 47.5
3 1,4-Dioxane 2.22 73.7 84.2 48.5
4 Acetonitrile 35.1 73.1 84.0 49.5
5 Nitromethane 35.0 73.1 84.2 49.9
6 Boron Trifluoride Etherate 72.7 84.0 50.1
7 Trifluoroacetic Acid 8.2 70.2 83.8 52.6
8 Neat 70.3 83.7 52.7
9 m-Bromo-a,a,a-Trifluorotoluene 71.2 84.0 52.6
10 Trifluoroacetic Anhydride 2.7 70.3 83.7 52.8
11 Benzene 2.26 .7 83.9 52.8
12 Hexafluorobenzene 70.1 83.7 53.1
13 Freon 113 2.4 70.0 83.6 53.2
14 Freon 11 2.28 70.1 83.6 53.3
15 n-Hexane 1.90 69.7 83.5 53.6

Change: Al1 Solvents A=6.5 A=1.0 7=6.9

dReferenced to internal Freon 11.

bDie]ectric constants [2,7,8] at ambient temperature

(25-20%C).
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spectrum was complicated by the presence of SF5NC0, and an additional
spectrum of SF5NC0 in acetone had to be obtained before the assignment
could be made. The coupling constants obtained for SF.NHC(O)F were
JAB = 160.0 Hz and JBX =12.1 Hz. An example of this idea without
added complications is shown in Figure 1 for different solutions of
SFSNHC(O)CF3 {41.

These examples further display the differential solvent effect
on the fluorine resonances of an SF5 group as previously reported by
us [4].
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