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Nordlander has recently reportedé an appreciable rate enhancement in the solvolysis of
2-phenylethyl tosylate, relative to ethyl tosylate, in trifluorcacetic acid (rate ratio 304L0).
This was cited as the first unambiguous piece of kinetic evidence for phenyl participation,
and he attributed the enhancement to direct formation of the ethylenephenonium ion. In sup-
port of this interpretation, they found complete scrambling of chain label after one half-
life, whereas unreacted brosylate showed only 5% isotope redistribution.

We have recently performed the relevant stereochemical studies and find that trifluoro-

acetolysis occurs with complete retention of configuration.

threo—2—Phenylethanol—l,2—d2, prepared by catalytic deuterogenation of pure trans-f?—ace—
toxystyrene, was converted to the brosylate by standard procedures. Treatment of the threo-
brosylate with lithium chloride in acetone affords egxihro-2-chloroethylbenzene—l,2—d2. Since

the erythro and threo isomers of the chloride show differemt coupling constants,

Jerythro :¥

Jthreo’ each gives rise to a distinct AB pattern, and a mixture of the two shows two super-
imposed AB patterns. The integrated intensity of the appropriate lines is then a measure of
the relative amount of each isomer. Such analysis of the erythro-chloride prepared above de-
monstrated a maximum of about 2% thgg—chlorideB.

‘threo-C HsCHDCHDOBs was solvolyzed for 8,0 hrs. at 72°C (ca. 9 half-lives) under those
conditions used by Wordlander. The resulting trifluorcacetate was hydrogenolyzed by lithium

aluminum hydride and converted into brosylate, (74% yield overall of pure brosylate) m.p.

60.0-60.5, thence to chloride. Examination by nmr showed this to be erythro-chloride whose

stereocherical purity is experimentally indistinguishable from that prepared from the original
threo-brosylate. Therefore, the solvolysis has proceeded with complete retention of configu~-
ration to within the experimental limits of the method (estimated i2%)h.

The phenonium ion interpretation of solvolysis seems to demand that all products re-
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sulting via phenonium ion have retained configuration. Therefore, our results can be
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interpreted as providing support for this hypothesis. If Nordlander's observation of rate en-
hancement be taken as diagnostic of participation then the alternative interpretation6 of
rapidly equilibrating open ions seems not to be valid. Although the postulate7 of rapidly
equilibrating, unsymmetricalfV-bridged ions might account for participation it is not obvious
that they, or any other type of unsymmetrically bridged species, would predict a priori the
observed stereochemical course.

The stereéchemical results of solvolysis under other conditions, performed as part of a
continuing attempt to distinguish between the alternative hypotheses, will be reported shortly.
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