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Dehydronorcamphor (I) can be prepared by treating

'-chloro-2-cyano-norbornene-5 with aqueous potassium hydroxide (1). Another
product isolated by the author in small amounts from the acidified product
mixture was cyclopentenylacetic acid, which gave only one peak in the gas
chromatogram of the products isolated from the acidified mixture, but was
concluded to be a mixture of two isomers on the basis of the NMR spectrum
{see below.)° From the results of earlier studies (2,3,4) it was concluded
that these cyclopentenylacetic acids were formed by the degradation of de-
hydronorcamphor by aqueous potassium hydroxide. This was confirmed when
pure dehydronorcamphor was boiled in an aqueous potassium hydroxide solu-
tion for a longer period; the salts of the isomeric cyclopentenylacetic
acids were slowly formed.

The conclusion of Cristol and Freeman (3) and Gass-
mann and Zalar (h) that the degradation of dehydronorcamphor by the action
of bases leads to only one isomer, to derivative of 13 -cyclopentenylacetic
acid (IXI} is at variance with the preceding observation. For this reason
the reactions of dehydronorcamphor with sodamide (2,3) and potassium t-but-
oxide in a water-dimethyl sulphoxide mixture (4) were re-investigated. The
isolated product in each case consisted of an equimolar mixture of Ag—cyc—
lopentenylacetic acid (II) and A?-cyclopentenylacetic acid (III) as their

amides or potassium salts.
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Intra-red spectra of the methyl esters of Af—cyclopentenylacetic (IV)

" ’
and /A -cyvclopentenylacetic (V) acids. Perkin-Elmer model 337 spectro-

meter. The samnples were films between sodium chloride plates.

FIG. 2.

llllALl.lllllT PP T P W | A
Low-field regions of the NMR spectra of (a) a mixture of isomeric acids
(in pyridine) formed in the degradation of dehydronorcamphor in aqueous
potassium hydroxide solution and (b) a mixture of the methyl esters of
the acids (in CClu). The spectra were run on a Varian A-60 NMR spectro-

meter with TMS as internal reference standard,
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This result was confirmed by synthesizing the
pure isomeric cyclopentenylacetic acids {II and III) and their methyl es-
ters (IV and V). AF-Cyclopentenylacetic acid was prepared by the method
of Noller and Adams (5) and l}j-cyclopentenylacetic acid from 133-cyclo-
pentenylcarboxylic acid (6) by the Arndt-Eistert synthesis (7). The methyl
esters of the two acids were prepared by allowing the acids to react with
methanol containing sulphuric acid and with diazomethane; the esters pro-
duced by these two methods were identical.

The infra-red spectra of the isomeric acids II
and III and the isomeric methyl esters IV and V were identical in the range
L0O00-1500 cn-1, but the peaks in the range 1500-600 cm-1 were in different
locations in the spectra of the AZ and A3 isomers (see Fig. 1). A compa-
rison of the spectra with the spectrum of "lsj—cyclopentenylacetic acid"
in the dissertation ot Jreeman (2) revealed that Freeman’s product was
also a mixture of the isomers II and III as was also the product of degra-
dation of dehydronorcamphor obtained by the present writer,

The presence of two isomers among the products
of degradation of dehydronorcarnphor in the presence of bases was clearly
revealed by the proton resonance spectra. The signal due to protons atta-
ched to double-bonded carbon atoms was in a lower field in the spectra of
the Aﬁ-isomers LI and IV than in the spectra of the Ap—isomers IIX and
V (see Fig. 2}. The signals of protons attached to other carbon atoms were
a complex series of peaks in the range 'Z’= 7—9 ppm that were in different
locations in the spectra of the Af and 153 isomers and which hence repre-~
sent excellent fingerprints for the identification of the pure isomers (7).

The mechanism of the alkaline degradation of
dehydronorcamphor is more readily understandable when it is known that the
product consists of a mixture of l}z-cyclopentenylacetate (VIII) and 133-
cyclopentenylacetate (IX) ions than when only one cyclopentenylacetate ion
{(IX) is known to be formed (3)3:

J= H
OH —> CHz—C/O
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The conversion of the mesomeric anion VII, the
formation of which was postulated already by Cristol and lreeman, to a nix-
ture of the two anions VIII and XX may be thought to result from the trans-
fer of a proton from any proton donor, e.g. from an identical neighbouring

ion, without assuming an intramolecular proton shift to fhe 1f-position {3).
The writer wishes to express his gratitude to the

Government of Finland for grants that made this investigation possible.
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