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Dear Sir

The Mechanism of Formation of Alkoxybenzylidene
[PhCH=OR] * Ions from Mixed Dialkyl Esters of
Phenylsuccinic Acid upon Electron Ionization. Methoxy Group
Migration between Two Carbonyl Groups

In a recent publication we have shown that mixed dialkyl
esters of phenylsuccinic acid (1-6) give rise to two alkoxy-
benzylidene cations a and b under electron ionization by
sequential elimination of an alkoxy radical, carbon monoxide
and ketene (Scheme 1).! The formation of ion a (R'=CHj)
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was observed a long time ago in the symmetrical dimethyl
phenylsuccinate (7) and a mechanism involving migration of
the 4-methoxy group to the benzylic position has been sug-
gested (Scheme 2). This mechanism explains formation of ions
a from the unsymmetrical esters 1-6.
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Two possible mechanisms proposed for the formation of
ions b are shown in Scheme 3 and 4. One (Scheme 3) involves
a transfer of RO’ radical from its original site to the other
carbonyl group in the [M — R'O]" ion, followed by elimi-
nation of CO (position 1) and ketene. The alternative route
(Scheme 4) involves migration of the alkoxycarbonyl group

COOR from position 2 to 3 in the [M — OR’ — CO]* ion.
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1-Methyl-4-ethyl-2-phenyl-4-13C-succinate (1*C-1a) and 1-
ethyl-4-methyl-2-phenyl-4-13C-succinate ~ (*3C-1b)  were
synthesized? in order to distinguish between the above two
proposed mechanisms. The EI mass spectrum of !3C-1a is
shown in Fig. 1. The presence of a m/z 164 ion and practical
absence of a m/z 163 ion ({taking into account natural abun-
dance of 13C isotope ion of m/z 162 [M — EtOH — 3CO}"")
clearly indicates that the loss of C,H;O" radical from position
4 is followed by elimination of the unlabelled CO (position 1).
This sequence of events suggests migration of the MeO group
from the 1-carbonyl group to the other (position 4) prior to
the decarbonylation step (Scheme 5).
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Figure 1. El mass spectra of '3C-1a and '3C-1b.
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Similar results were obtained with !*C-1b. The m/z 178 ion
is formed by the loss of CH;0" from C-1 followed by elimi-
nation of '?CO from C-4 which must be preceded by a migra-
tion of the MeO’ radical from the latter position.

The above results disprove the mechanism shown in
Scheme 4 and are in keeping with the pathway suggested in
Scheme 3.

Migration of an alkoxyl from an ester group to a carbo-
cation site has been previously reported as a key step in the
fragmentation of certain substituted esters.®> We are aware of
one recent report of a migration of an alkoxyl between two
carbonyl groups.* The use of mixed esters and/or specific
labelling of one of the carbonyls enables observation of such
migrations which may play a role in the fragmentation of
organic gas-phase cations containing several esters groups.
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