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The investigation of the mass-spectrometric behavior of porphyrin systems has shown that the
introduction of small substituents into the meso position of the porphyrin ring, although it introduces some
specific features into the mechanism of their decomposition on electron impact, does not substantially
-affect the overall nature of the mass spectrum distinctive of porphyrin systems, for which the maximum
intensity of the peak of the molecular ion with very low intensities of the peaks of jions in the region of
small mass numbers is characteristic [1~3]. In this connection, it appeared of interest to study the change
in the nature of the mass spectrum of porphyrin with the introduction of a voluminous substituent having
a conjugated ring system into the meso position. We have studied the mass-spectrometric behavior of the
tetramethyl ester of S-meso-(3-acetyl-2, 4~dimethyl~5-pyrryl) coproporphyrin IT (I) and the dimethyl
ester of a-meso-(3-acetyl-2,4-dimethyl-5-pyrryl)mesoporphyrin Il (IT), which each contain a pyrrole
radical in the meso position.
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As can be seen from Fig. 1, the general nature of the mass spectra of the compounds studied differs
radically from the mass spectra of porphyrins not containing a voluminous substituent in the meso position.
The intensities of the peaks of the molecular ions [m/e 729 for (I) and 845 for (IT)] in the mass spectra of
these compounds are comparable with the intensities of the peaks of the ions formed as a result of the
splitting out of the pyrrole substituent (m/e 594 and 710, respectively). The peaks of the ions arising in
the elimination of other lateral substituents possess a considerably lewer intensity. The intensities of the
peaks in the region of high mass numbers are considerably less than the intensities of the peaks in the
region of low mass numbers where the strongest peaks are those of the jons with m/e 137, 122, 108, and
94. The maximum intensity in the mass spectra of both porphyrins is possessed by the peak of the ion with
m/e 122. The peak of the ion with m/e 137 is the peak of the molecular ion of 3-acetyl-2,4~dimethylpyr~
role, the products of the further decomposition of which are represented by the peaks of jons with m/e
122, 108, and 94 [4]. The high intensity of the ions considered must be due to the partial formation of
molecules of 3-acetyl-2,4-dimethylpyrrole by the thermal decomposition of the corresponding porphyrin
derivative. A characteristic feature of the mass spectra of both porphyrins is the presence, with
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Fig. 1. Mass spectra of the tetramethyl
ester of B-meso-(3-acetyl-2,4-dimethyl-
5-pyrryl)coproporphyrin II (a) and the

dimethyl ester of a-meso-(3-acetyl-2,4-
dimethyl-5-pyrry})mesoporphyrin IIT (b).

intensities comparable with those of the peaks of the
molecular ions, of the peaks of ions with m/e 195, 181,
and 167, the formation of which is due to the interaction
of the eliminated residues of pyrrole and propionic acid.
The intensities of the peaks of doubly-charged ions are
the same as in the porphyrins considered earlier [1].

Thus, the presence of a voluminous substituent
with a conjugated ring system in the meso position of a
porphyrin leads to the predominant decomposition of the
molecular ions at the bond between the voluminous
substituent and the porphyrin ring with the predominant
localization of the positive charge on the voluminous
substituent split off. In our case, this process of decom-
position leads to the appearance in the mass spectra of
the compounds studied of a strong peak of the ion of 3-
acetyl-2,4-dimethylpyrrole and a far weaker ion cor-
responding to the elimination of the pyrrole radical from
the molecular ion. The features of the mass spectro-
metric behavior of the compounds (I) and (II) considered
will be useful in establishing the structure of new meso-
pyrryl-substituted porphyrins.

The mass spectra were obtained on a Hitachi RMV-
6D instrument at a temperature of the ionizing chamber

of 300° C and an energy of the ionizing electrons of 70 eV,

SUMMARY

Features of the mass-spectrometric behavior of the tetramethyl ester of f-meso-(3-acetyl-2,4-
dimethyl-5-pyrryl)coproporphyrin I and the dimethyl ester of a-meso-(3-acetyl-2,4-dimethyl-5-pyrryl)
mesoporphyrin III, each of which contains a voluminous pyrryl radical with a conjugated ring system in

' the meso position, have been investigated.
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