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CRANOIHIC acid was first isolated by Julian, Pikl and Dawson from Ceano- 
1 

thus smericanus (Jersey Tea). It was characterised as 

boxylic acid and, further, it was reported that at the 

lost one molecule each of carbon dioxide and water. 

Reinvestigation has required the revision of 

formula of cesnothic acid, m.p. 356-7', [aID + 38' (in 

The presence of a band in the infrared spectrum at 883 

a hydroxy dicsr- 

melting point it 

the empirical 
2 

EtOH) to CsoH+eOs. 
-1 

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 monocarboxglic acid, Cs0H4005, m.p. 303-S', [a], + 90°, in 

-1 
which the band at 883 cm. (attributed to the isopropenyl group) had 

-1 
disappeared and was replaced by a band at 1760 cm attributed to a 

X-lactone: 
1 

The dehydration-decarboxylation reported, required that the hy- 

1 
P.L. Julian, J. Pikl and R. Dawson, J. Amer. Chem. Sot. 6C, 77 

2 
(1938). 

Rotations were determined in chloroform unless otherwise stated. Melt- 

ing points were determined on the Kofler block. 
3 

G.S. Davy, T.G. Halssll and E.R.H. Jones, J. Chem. Sot. 2696 (1951). 
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droxyl group be B to one of the carboxyl groups. This was confirmed 

as follows. Cesnothic acid dimethyl ester, m.p. 221-3 O, ra1 D + 41’ was 

converted into an oily benzoate which was pyrolysed to give, with loss 

of benzoic acid, the a&unsaturated ester, m.p. l&-So, [a] - 16’ which 
D 

showed the expected absorption in the ultraviolet (hinf 215 mn, E7,500). 

The NMR 

well as 

group. 

4 

spectrum showed the presence of one vinyl hydrogen (T, 3.9) as 

those bands (-I- q 5.4,doublet) to be attributed to the isopropenyl 

The dehydration-decarboxylation product, which is not a lactoni 

4 
The IWR spectra were determined in ca. 10% w v solution in Ccl+ using 

a Varisn V-4302 spectrometer with IMS as internal standard. 
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but an unsaturated acid, showed bands in the IWR 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 unmodified 

lupeol-betulin type structure it seemed possible that the carboxyl 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 (111) or (IV) follow for ceanothic acid. 

Hydrogenation of ceanothic acid dimethyl ester in acetic acid 

solution (PtOa) gave dihydroceanothic acid dimethyl ester, m.p. 26%3', 

Cal, + 21°. Oxidation (sodium dichromate-acetic acid) gave the corres- 

ponding ketone, m.p. 183-184', [a], + 94O,3 
-1 

1750 cm . Hydrolysis 

of this gave (with loss of carbon dioxide) (V) identical in every re- 
5 

spect with an authentic specimen prepared from (I), further character- 
0 

ised as the 2:4_dinitrophenylhydrazone, m.p. 161-163 . 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, 

5 
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- 

M. Brenner, and E. Rey, 24, 515 (1941). 
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in the genesis of gibberellic acid. A similar ring contraction would 
6 

accomodate the part structure (II) reported for senegenin. 
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