CHEMICAL COMMUNICATIONS, 1970

661

The Complete Analysis of the °F Nuclear Magnetic Resonance Spectrum of
Octafluorostyrene

By ErNEsT Lustic* and EL1zABETH A. HANSEN

(Division of Food Chemistry and Technology, Office of Food and Nutritional Sciences, Bureau of Foods, Pesticides, and Product
Safety, Department of Health, Education, and Welfare, Washington, D.C. 20204)

Summary A complete analysis of the *F n.m.r. spectrum
of the eight-spin octafluorostyrene system is presented.

A pPARTIAL analysis of the F n.m.r. spectrum of octa-
fluorostyrene has appeared previously,! but only the
chemical shifts, the three vinyl Jgz’s, and three of the nine
vinyl-ring Jpr's were reported. As can be seen from the
Table, the present work constitutes a complete analysis of
this eight-spin system.

We have determined by direct analysis the magnitudes
of all the J’s and the relative signs of J,,, and J,,. Tick-
ling experiments removed all remaining ambiguities
regarding relative signs of J’s and the assignment of the
values of 6-1 and 07 Hz to J,, and [, respectively.
In this way it was possible to pick out the correct combina-
tion of signs and assignments among the 2!¢ likely cases.
No assumptions on relative signs were made, except that
Jom and J .- have different signs (from the direct analysis
of the aa’xx’ subspectra) and that the °J’s (J,,, and J,,,)
have like signs. Since much redundancy was involved in
the results of the tickling experiments, there is no doubt
of the validity of the analysis.

This work appears significant in three ways. (i) For the
first time relative signs of ring-vinyl Jgg's have been
obtained. (ii) These signs could be related to intra-ring
and intra-vinyl Jgg's, and since the signs of the latter have
been related to that of 1Jq, which can be taken as abso-
lutely positive,? the absolute signs of all the Jgg's studied
here could be established. In particular, the signs of the
0J.r's turned out to be negative. (iii) This last result
leads to the conclusion that °Jgy’s are positive, since it has
been shown earlier® that ©Jp's and °Jgg’s have opposite
signs.

Because so little on vinyl-ring Jg's is known, not much
can be said at present as to their meaning for the interpreta-
tion of the coupling mechanisms involved. However, a

trend is observed in the magnitudes of the vinyl-(orzho,
meta, para) Jgg’s which is similar to that in benzylic—
(ortho, meta, para) Jug's:® the magnitudes of the coupling

15F N.m.r. parameters of octafiuorostyrene
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Larmor frequencies (Hz) at v = 94-1 MHz
(referred to 1,2-dichlorotetrafluorocyclobutene)

Ring Vinyl
w, == + 1785 wg, = + 4926
W, = + 4083 wy = — 2055
w, = + 2953 w, = — 561

Coupling constants (Hz)

Intra-vinyl Intra-ring Ring-vinyl
Jov =+ 354 Jom =—20-0 Joo =+ 71
Jo =—1183 o =+ 40 To =+ 22
Jve =+ 62:5 Jom =+ 85 s =+10-4

Joor =— 61 Jne =— 0-8
mm=— _0-7 fmu =+ 02
mp =—19-0 Jmz =— 04

Jpz =+ 3-2
Joy =+ 08
Joz =+ 15

constants with mefa nuclei are the smallest of the three
types in both series.
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