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In the course of our studies on natural pyrethrins as domestic

insecticides, we required some stereospecific deuteriated chrysanthemic
acid. We took advantage of the condensation of crotonaldehyde with
CH2(C02D)2 to give the dicarboxy-deuteriated crotonylidenemalonic acid (1),
which upon heating in pyridine, afforded sorbic acid (2) bearing a label at

both the 2- and 4—positions.1'2

€ooD COOH 00CH3 COOCH3
~ ~C00D Z
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The 1H nmr spectrum confirmed the regiospecificity of deuterium through
the marked reduction in intensity of the 2- and the 4-positions. The two—
site labeling also occurred when a mixture of crotonaldehyde, pyridine,
malonic acid, and a trace of tritiated water was kept at room temperature
and later heated at 110° for 6 hrs. In this case, the labeling of sorbic
acid was demonstrated unambiguously by the two-line 3H nmr spectrum
obtained with 1g decoupling. We proposed that in boiling pyridine, the
monodecarboxylation of <crotonylidenemalonic acid in good yield is

3

accompanied by lactonization followed by ring opening,” thus resulting in
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transfer of the carboxy denteron to both 2- and 4-positions. In the

present study, the labeled acid was methylated4 and subjected to ozomolysis

according to the procedure described by Stotter and Eppner.s [2,4-

2H2]Methy1 sorbate gave excellent results and afforded as high as 90% yield

of [2.4—2H2]methyl trans—4-oxo-2-butenoate (4) by ozonolytic cleavage

(method A).s’6 The stereoselective preparation of the target molecule is

made possible by the highly electrophilic ozone which selectively attacks

the A4 double bond of the deuterated methyl sorbate because of the lower

electron density at the A2 double bond due to n—conjugation and o—-imduction

by the carbonyl group.5
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