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PHENYLCAMPHORIC ACID: STEREOCHEMISTRY AND EPIMERIZATION
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Abstract: Since it was first prepared in 1894, phenylcamphoric acid has been as-
Signed a variety of structures and configurations. We have been led to revise the
presently accepted stereochemistry on the basis of difference NOE experiments.

Our new assignment is confirmed by x-ray crystallography. Base treatment of
methyl phenylcamphorate results in equilibration with its previously unknown epi-
mer, methyl epiphenylcamphorate.

When Blrcker first reported that camphoric anhydride (1) reacts with aluminum
chloride and benzene to produce the monobasic phenylcamphoric acid, he assigned
the entirely plausible structure 2 to this product.l
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This assignment was revised to 3 on the basis of a variety of arguments, and
an "isomeric* acid similarly derived from isolaurolonic acid (4) and originally
considered to have structure 5, 2 was assigned the structure and all cis
configuration 6. 3 More recently, the isolaurolonic product has been recognized
to be simply the racemic form of phenylcamphoric acid."
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We became interested in phenylcamphoric acid because of the close relationship
of its postulated structure and stereochemistry to that of g-necrodol (7), a novel
terpenoid alcohol which we have recently characterized from the defensive
secretion of a carrion beetle.” We hoped that this readily available acid might
serve as a synthetic precursor of 7.

HOH,C _CHy  HO,C-. _-CHy  HO,C _-CHy

CH, ¢ ¢

A sample of (+)-phenylcamphoric acid was prepared as previously described,
and in order to confirm its formulation as 3, we carried out a difference NOE ex-
periment on the corresponding methyl ester. Surprisingly, irradiation of the
methine proton o- to the methyl group resulted in a dramatic enhancement of inten-
sity of the methine proton «- to the methoxycarbonyl substituent, indicating a cis
relationship between these two groups. The stereochemistry of phenylcamphoric
acid must therefore be that shown in formula 8. (Earlier evidence required a
trans relationship between the carboxyl and phenyl substituents, so that it is the
relative configuration of the methyl group that requires revision.)

To confirm this assignment, we have carried out a single-crystal x-ray dif-
fraction study on methyl phenylcamphorate. This study supports our NMR analysis,
and yielded the stereochemistry shown in Fig. 1 for 8. 6

Figure 1. Structure of methyl phenylcamphorate.
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Preliminary x-ray photographs displayed monoclinic symmetry and lattice con-
stants of a=7.778 (2), b=6.277 (1), ¢=14.946 (3) A and B=104.037° (2) were ob-
tained from a least squares analysis of fifteen diffractometer measured
26-values. Systematic extinctions and density considerations were uniquely accom-
modated by space group P2; with one molecule of C;gH,20, per asymmetric unit. All
unique diffraction maxima with 26<114° were recorded using 1° w-scan and graphite
monochromated Cu Ko radiation (1.54178R). After correction for lorentz, polariza-
tion and background effects, 1115 (97%) of the 1150 reflections were considered
observed (lFOIZSG’FOI). A phasing model was achieved by a multisolution weighted
tangent formula approach and the resulting E-synthesis was interpreted without
difficu]ty.7 Full matrix least squares refinements with anisotropic temperature
factors for carbon and oxygen and fixed isotropic temperature factors for hydrogen
have converged to a final unweighted crystallographic residual of 0.048 for the
observed reflections.

Although methyl phenylcamphorate does not have the desired stereochemistry
for a g-necrodol synthesis, there was still the chance that the carboxyl substi-
tuent could be inverted to give the methyl ester of the previously unknown epi-
phenylcamphoric acid (9). The epimerization, reported earlier to be

1,3b actually occurs smoothly on refluxing a sample of the methyl ester

unsuccessfu
of 8 with methanolic sodium methoxide for several days, giving a 1:1 mixture of
the methyl esters of 8 and 9. The desired methyl ester of 9 can then be isolated
by preparative HPLC.8»% The synthesis of g-necrodol and its cis epimer from
these precursors, as well as from 5-ketobornyl acetate, will be described else-

where.
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Iy NMR of 9 (300 MHz, CDCl3): & 0.65 (
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