Nov. 1979

The Nature of the Fragmentation Step for Decarboxylation

1487

in Heterocyclic Carboxylic Acids (1)
M. Salmén, O. Villarino, A. Jiménez, E. Cortés and C. Damian

Instituto de Quimica de la Universidad Nacional Auténoma de México, México 20, D. F.
Received April 6, 1979

A mechanism of fragmentation for five membered heterocyclic-substituted acids is proposed.
The suggested four centered transition state for the CO, elimination is based on the resulting

deuterium-labelled ions.
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In spite of the fact that benzoic acid derivatives
characterize themselves by intense peaks at m/e M*~17
and M*—45 by electron impact in mass spectrometry (2),
other aromatic compounds such as pyrrole and furan car-
boxylic acid derivatives do not lose these fragments (3).

Although much literature is found regarding the
fragmentation patterns of furan and pyrrole heterocyclic
systems (3,4), little attention had been given to the
mechanism of cleavage of their carboxylic acid
derivatives. Since these carboxylic acids are thermally
unstable, the decarboxylation process can be thought to
take place mainly as simple decarboxylation and not as a
result of electron impact inside the mass spectrometer
(3,5). In a previously reported mechanism for furan (3)
and pyridine (7) substituted carboxylic acids, an interac-
tion between the heteroatom in the ring and the acid func-
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tion was proposed prior to the elimination of CO,.

In the heterocyclic systems studied, Figure 1, we have
found strong evidences to believe that the CO; elimination
process occurs through a one step mechanism by electron
impact.

In addition to the metastable ions observed, deuterium
labelled fragments were observed as a result of the
R-COOD cleavage and transposition of the deuterium
atom from the molecular or intermediate ions after ioniza-
tion. The labelled fragments were found deuterated at the
same position where previously the carboxyl group was at-
tached, Fig. 1, similarly as it was observed in fragments
originating in the fragmentation of deuterated
2,3-diformylbenzo[b]furan, carbonates and carbamates
(8,9). Thus a four centered transition state is proposed in-
volving migration of the deuterium to the radical site
formed as is shown in Fig. 2.

R= METHYL ; PHENYL X:=O,N

FIGURE 2

EXPERIMENTAL

The 75 eV mass spectra of these compounds were determined on a
Hitachi-Perkin-Elmer RMU-7 H double focusing mass spectrometer us-
ing the direct inlet system. The samples were recorded at ionization
chamber temperature of ca. 215°. All compounds were synthesized
following reported procedures (10,11). The H/D interchange was made in
a sealed tube employing deuteriomethanol/deuterium oxide in a 1:1 rela-
tionship.
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