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Rearrangement of cis-Caronic Acid to #rans-Caronic Acid

By Masanao MATSUI

(Received December 31, 1949)

. There are many stadies on the rearrangement
from e¢is-compounds to {rans-ones and trans-
ones to cis-ones, but few can be found on the

rearrangement of compounds which contain’

cyclopropane ring.

It has been known with caronic acid that
its trans form rearranges to cis anhydride by
heating the former with thrice its quantity of
acetic anhydride at 220° in the sealed tube.(®?
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However, in any report it can not be discov-
ered that the eis-acid rearranges to the frans-
one. Like in the case of geometric isomerism
of unsaturated compounds, the trans-acid would
be more stable than the eis-one and the rear-
rangement of e¢is — trans would take place.

(1) Perkin and Thorpe, J. Chem. Soc., 75, 52.

However, in the case of this caronic acid, as
the two carboxyl groups are free, they may
form the stable anhydride, and the rearrange-
ment may not resalt. Therefore, it may be the
matter of course that the cis-acid rearranges to
trans-acid when it is heated after being con-
verted to half ester which can not become in-
tramolecular anhydride.
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When the writer studied on caronic acid for
other purpose, it was found that when jsoamyl
ester chloride of c¢is-caronic acid is heated, it
rearranges to frans-acid as shown above. In
the case of free e¢is-caronic acid, however, even
if there was water enough to prevent free acid
to convert its anyhdride, the rearrangement
from eis to trans did not perform, when the
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mixture of water and Iree cis-acid was heated
at 200° for seven hours in a sealed tube. '

It is interesting that the conversion occurs
only in the case of the half ester acid chloride.

Experimental

cis-Caronic Anhydride.—trans-Caronic acid
(m.p. 212°, 1 part), totally synthesized, is heat-
ed with acetic anhydride (8 parts) at 220° in a
gealed tube for six hours. Then it was distilled
and the distillate boiling at ca. 148° (20 mm.)
was collected. It crystallized soon. It was
recrystallized from dry ether and showed m.p.
56°. Boiled with water, cis-caronic acid, m.p.
174°, was obtained.

Isoamyl Hydrogen cis-Caronate.—Twenty
grams of caronic anhydride, 18 g. of isoamyl
alcohol and 15 g. of benzene were mixed and
the mixture was refluxed on a water-bath for
three hours. After cooling, it was extracted
with 109 sodium carbonate golution. After
the extract was washed with ether, it was
acidified with hydrochloric acid. Separating
oil was extracted with ether. The ether extract
was washed with water and dried on the
anhydrous sodium sulfate. After removal of the
solvent from the ether solution, the remaining
oil was distilled. The balf ester was collected
at 165-170° (10 mm.) as colorless viscous oil.
Saponified with alkali, eis-caronic acid was
obtained. ’

From Isoamyl Hydrogen cis-Caronate to

88
trans-Caronic Acid.—Five grams of the half
ester above described was added to 20cc. of
petroleum ether and next 8 g. of thionyl chlo-
ride was added drop by drop under cooling
with ice and was left stand over night. Then
it was warmed on a water-bath .for half an
hour. The petroleum ether and excess of thio-
nyl chloride were removed under reduced
pressure on a water-bath and crude isoamyl
ester chloride of eis-acid was obtained.. This
was heated at 200° on an oil-bath for three
hours. After ‘cooling, water was added and,
boiled for three hours and the reaction mixture
was saponified. Then it was extracted with ether.
The ether solution was dried on anhydrous -
sodium sulfate. After removal of the solvent
from the ether solution the remaining oil was.
distilled under reduced pressure and the distil-
late, which boiled untill the temperature of the
bath rose to 220° at 10 mm., was discarded.
The remainder crystallized on cooling. It was
recrystallized from water and showed m.p. 212°,
The test of the melting point, when mixed with
trans-caronic acid, did not cause the depression
of the melting point. '
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