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CEANOTHIC acid was first iso}ated by Julian, Pikl and Dawson from Ceano-
thus americanus (Jersey Tea). It was characterised as a hydroxy dicar-
boxylic acid and, further, it was reported that at the melting point it
lost one molecule each of carbon dioxide and water,

Reinvestigation has required the revision of the gmpirical
fornula of ceanothic acid, m,p. 356—70, [a]D + 38 (in Etogz to Ca0Hu4e05.
The presence of a band in the infrared spectrum at 883 cm, together
with the isolation of betulinic acid (I) (characterised by conversion
to betulin diacetate and comparison with an authentic specimen) suggest-
ed that ceanothic acid belonged to the lupeol-betulin series of triter-
penoids, This was confirmed when treatment with refluxing formic acid
let to a monocarboxylic acid, Cs3oHug0s, m.p. 303—50, [a]D + 900, in
which the band at 883 cm.-1 (attributed to the isopropenyl group) had

-1
disappeared and was replaced by a band at 1760 cm attributed to a
3
¥-lactone,
1

The dehydration-decarboxylation reported, required that the hy-
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droxyl group be B to one of the carboxyl groups. This was confirmed

as follows. Ceanothic acid dimethyl ester, m.p. 221—30, [a]D + 410 was
converted into an oily benzoate which was pyrolysed to give, with loss
of benzoic acid, the ap-unsaturated ester, m,p. 166—80, [a]D - 160 which

showed the expected absorption in the ultraviolet ()‘in 215 mu, €7,500),

&
The NMR spectrum showed the presence of one vinyl hydrogen (7= 3.9) as

f

well as those bands (7 = 5.4,doublet) to be attributed to the isopropenyl
: 1
group. The dehydration-decarboxylation product, which is not a lactone
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The MMR spectra were determined in ca. 10% w v solution in CCl, using

a Varian V-4302 spectrometer with ™S as internal standard,
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but an unsaturated acid, showed bands in the NMR spectrum indicative of
two vinyl hydrogen atoms in addition to those due to the isopropenyl
group. This required that both the hydroxyl group and the carboxyl be
secondary, and this was confirmed by the NMR spectrum of ceanothic acid
dimethyl ester itself which showed bands at 7 = 5,98 and 7,51, attributed
to methine hydrogen on carbon bearing oxygen and methine hydrogen a to
carbonyl respectively,

Since no secondary carboxyl is possible in an ummodified
lupeol-betulin type structure it seemed possible that the cafboxyl group
was produced, biogenetically, by a benzilic acid or acyloin type re-
arrangement, To contain the part structure —CH(OH)*CH(COOH)- would re-
quire the biogenetic precursor of ceanothic acid to have three con-
tiguous carbon atoms all being methylene groups substituted by oxygen
functions. This is possible in the lupeol-betulin system only in Ring
A, whence (11I) or (IV) follow for ceanothic acid.

Hydrogenation of ceanothic acid dimethyl ester in acetic acid
solution (PtO;) gave dihydroceanothic acid dimethyl ester, m,p. 262—30,
[a]D + 210. Oxidation (sodium dichromate-acetic acid) gave the corres-
ponding ketone, m,p. 183-1840, [a]D + 940, Dm 1750 cm _1. Hydrolysis
of this gave (with loss of carbon dioxide) (V) identical in every re-
spect with an authentic specimen prepared from (1;, further character-
ised as the 2:4-dinitrophenylhydrazone, m,p. 161-1630. The ring con-
traction to give ceanothic acid (IV), though so far unique in the triter-

penoid field, is biogenetically unexceptional and must occur, for instance,
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in the genesis of gibberellic acid, A similar ring contraction would
accomodate the part structure (II) reported for senegeniz.
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