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Aberrant Rotatory Dispersion Curves of a-Hydroxy- and
a-Methoxy-a-trifluoromethylphenylacetic Acids
Sir:

Numerous optical rotatory dispersion studies have
indicated that the ultraviolet absorption band of car-
boxylic acids at about 210 myu is optically active, and
the sign of the resulting Cotton effect has been found to
correlate well with the absolute configuration of amino
acids,1'? a-substituted succinic acids,® and a-hydroxy
acids.*® We wish to report an example which demon-
strates that great caution should be exercised in assign-
ing absolute configuration based on the sign of this
Cotton effect in conformationally mobile molecules.
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Figure 1. ORD curve (—) in methanol for (4 )a-hydroxy-a-
triffuoromethylphenylacetic acid, [a]®p +31.1° (¢ 2.7, H.O); note
that in chloroform this isomer has a?p —22.5°. ORD curve
(- -) in methanol for enantiomerically related (—)-a-methoxy-a-
triffuoromethylphenylacetic acid prepared from the parent acid,
[a}?**p +8.8° (CHCl;). This curve has been corrected to 10097
enantiomeric purity. The formulas in this figure do not necessarily
represent the correct absolute configurations of these compounds but
do represent the fact that, whatever the absolute configurations, the
relative configurations are opposite.

a-Hydroxy-a-trifluoromethylphenylacetic acid, mp
111-113°, was prepared in 649 yield from 2,2,2-tri-
fluoroacetophenone by the cyanohydrin procedure® fol-
lowed by hydrolysis with concentrated hydrochloric
acid at 110°. Resolution with (+4)-a-(1-naphthyl)-
ethylamine from 6:1 benzene-absolute ethanol gave
acid I, mp 123-124°, [a]®D —22.5° (¢ 2.7, CHCly),
[a]*D +31.1° (¢ 2.7, H:O). A sample of the partially
resolved enantiomorph with [a]**D +8.8° (CHCl;) was
converted in 909 yield into the levo methyl ester
(II), D —48.64° (neat, / = 1), bp 82-84° (2 mm).
Basic hydrolysis gave ( —)-a-methoxy-a-triffuoromethyl-
phenylacetic acid (1II), [«]®®D —36.5° (¢ 1.7, CH;OH),
bath temperature 100° (0.5 mm).” The ORD curves for
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the parent acid I and this methyl ether 111 made from
the enantiomorph are given in Figure I.

These two acids with opposite configurations give com-
parable negative Cotton effects. This is in direct con-
trast to mandelic and malic acids and their methyl
ethers where the Cotton effects of the configurationally
related hydroxy acids and their methy! ethers have the
same sign.** This lack of internal consistency with
reference to the configurational standard, mandelic
acid, means that the relative configuration of a-hy-
droxy-a-triffuoromethylphenylacetic acid cannot be
assigned on the basis of these ORD curves. It is of
interest to note that if we had not made the methyl
ether and taken its ORD curve we would have been
unaware of this anomaly and would have assigned the
configuration relative to mandelic acid with confidence.

Therefore, the conclusion? that the sign of the Cotton
effect can be used to determine the configuration of a-
hydroxy acids lacks general validity. Specifically this
anomaly makes it impossible to determine the absolute
configuration of fluorine-containing compounds of this
type by comparison with nonfluorine analogs of known
configuration. It should be noted, however, that we
did not observe any aberrant optical rotatory behavior
in the case of a-trifluoromethylphenylacetic acid and its
derivatives.®

We are now exploring the extent of this anomaly in
related compounds and are undertaking the establish-
ment of their absolute configuration by other means.
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Absence of Stereospecific Effects in Certain
Oxidation-Reduction Reactions
Sir:

There appears to have been no systematic study of the
influence of enantiomorphic configuration on the rates
of redox reactions between pairs of optically active
complex ions.! Although there are a relatively large
number of stable, resolvable complex ions of tervalent
metals which can be used as one redox partner, there are
few correspondingly stable, easily oxidizable ions of bi-
valent metals. We have therefore utilized the fact that

(1) A. W. Adamson and S. Spees, Discussions Faraday Soc.,_Z?, 121
(1960), attempted to demonstrate such a difference in reactivity by
searching for optical activity in the product of the reaction of excess
dl-Cr(bipy)s?*t with I-Co(en)s3*. They recognized, however, that thp
negative result might arise from racemization of Cr(bipy)s*, and this
certainly would occur via the lability of Cr(bipy)s?* and the now known

(R. Farina and R. G. Wilkins, unpublished) rapid electron transfer be-
tween the tris(bipyridine)chromium(II) and -(I1II) ions.
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