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Two recent Communications on the decarboxylation of sub-
stituted cyclopropylacetic acids®s*2® prompt us to record our pre-
liminary observations on thé& parent acids.

The thermal decarboxylation of B¥-unsaturated acids is now
known to involve a cyclic transition state.®s%,5,%8 The similar-
ity of cyclopropyl groups to double bonds in many of their
reactions led us to investigate the thermal behaviour .of
cyclopropyl éarboxylic acids where the ecyclopropyl group was so
disposed as to be analogous first to ane(fB- and then to a P¥-
unsaturated acid.

Cyclopropancecarboxylic acid, the cyclopropyl analogue of
acrylic acid, decarboxylates at 390° to the extent of 60/ in 16
hours (1.5 atmospheres pressure, gas phase) to glve prop-l-ene,
carbon dioxide and a little carbon monoxide; the residual acid
was unchanged. It is stable at 290° where but-3-encic acid
readily decarboxylates.® On the other hand, when the same acid
was partially pyrolyzed by dropping it slowly in a fast stream
of nitrogen down a glass packed column at 520° (contact time ca.
1 second) there was considerable unreacted acid which proved to
be largely crotonic acid, together with a little but-3-enoic acid
and unchanged cyclopropanecarboxylic acid. Vie interpret these

results on the basis of the following schemne:
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We have evidence that the interconversion of crotonic and
but-3-enoic acids has an order rreater than unity;® accordingly
at high pressures the isomerization will be fast, whilst in the
packed column pyrolysis, where the acid molecules are largely
separated from each other, this stage will almost be stopped.

The decarboxylation of cyclovropylacetic acid may be
envisag:d to proceed by one or both of two paths (for brevity

the decarboxylation of the deuteroacid is drawn):

)
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CHy
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DCH,.COOD—)CHS.CH:CH.CH,.COOD—PCH:,.CHD.CH:GHQ + C0g «.no(ii)

At 320° in the gas phase the reaction is first order, having
k=1l.1 x 10™® sec.™ This does not distinguish the two mechanisus,
but is much slower than the decarboxylation of but-3-enoic acid.®
Although the acid recovered from partial pyrolysis at 510° (packed
column) appears unchanged, in accord with mechanism (i), we
believe that mechanism (ii) is probably overctive on the basis

of studies on the deuteroacid. Although the deuterium label
scrambles in liquid phase decarboxylation,®* it appears not to do
so in the gas phase. Thus dilute gas phase pyrolysis of cyclo-
propylacetic acid carboxyl-D gives rise to deuterobut-l-ene,
together with a little but-2-ene, produced by isomerization.

.The N.M.R. spectrum of the deuterobut-l-ene has methyl, methylene
and methine protons in the ratio 2.9:1.1:3.0. The peak corres—
ronding to the methyl protons is a doublet containing consider-
able fine structure, and shows no trice of the trivlet found in

but-l-¢ne itself at the sawe position. As a chock, vent-3-anoic
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acid carboxyl-D was decirbcxylated under the same conditions.
The N.lK.R. spectrum of the resultant olefin was alnost

ldentical with that described above.
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