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In contrast to the previously investigated 1-silalactones, ejection of a CO, molecule from the
molecular ion is not characteristic in the disintegration of 2- and 4-silalactones under elec-
tron impact. Migration of the silicon atom to the oxygen atom during fragmentation of the
2- and 4-silalactones was observed. The dependence of the paths of disintegration of the
silalactones on the ring size and the number of methylene links was established. The pos-
sibility of the identification of isomeric 2-silalactones on the basis of their mass spectra
was observed.

We have previously investigated [1] the paths of fragmentation of 1-silalactones under electron im-
pact. It seemed of interest to ascertain the effect of the introduction of one or several links between the
silicon atom and the ester oxygen atom on the direction of the mass~spectral disintegration of silalactones
In order to achieve this, we investigated the mass spectra of isomeric 2-silalactones I and II, which differ
with respect to ring size, and silalactone III.
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The molecular ion peaks are practically absent in the mass spectra of I-III, but peaks of (M—1)Tions,
the formation of which is associated with « cleavage with respect to the ester oxygen atom, and peaks of
M—CH3)+ ions, which arise as a result of elimination of a methyl radical from the silicon atom, are ob-
served in all cases. The mass spectrum of six-membered 2-silalactone I differs sharply from the pre-
viously investigated spectra of 1-silalactones [1] with respect to the absence of an (M~—CO,) peak and the
presence of a maximally intense peak of an ion with m/e 88 (see scheme 1). The ejection of a formalde-
hyde molecule from this ion leads to an ion with a dimethylsilene structure with m/e 58. The 8g*—58"
transition is confirmed by the presence of a metastable peak with m* 38.8 (calculated value 38.2). An ion
with m/e 115, (M—CH;—28)*, is observed in the spectrum of I. Inasmuch as it has been shown [1] that the
ejection of an ethylene molecule is not characteristic for silalactones in which the silicon atom and the car-
bonyl group are separated by two carbon atoms, it can be assumed that this ion is formed as a result of

TABLE 1. Relative Intensities (%) of the Characteristic Ions in
the Mass Spectra of Isomeric 2-Silalactones I and I
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elimination of a CO molecule from the (M—CH3)+ ion (a process analogous to the ejection of SO during the
fragmentation of silasultines [2]).
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The subsequent loss of a formaldehyde molecule leads to an ion with m/e 85. An ion with m/e 72 may arise
as a result of simple cleavage of two ring bonds in the molecular or fragment ions containing the

+
— (CH;),SiCHy—group. The (CH,),SiOH ion with m/e 75 is a rearranged ion. Migration of the distant silicon
atom to the oxygen atom was observed previously in the mass spectra of silacycloketones and in the mass
spectrum of methyl 4-trimethylsilylbutyrate [4]. It is possible that similar migration also occurs during
the formation of the ion with m/e 128, (M—H200)+. The paths of the formation and the m/e values of the
characteristic ions in the mass spectrum of I are presented in scheme 1, while the relative intensities are
presented in Table 1.

The mass spectrum of II, which is an isomer of silalactone I, contains peaks of two ions that are not
observed in the spectrum of I: the (M—CH3—HZCO)+ ion with m/e 113, and an ion with m/e 130. The de-
velopment of the latter is due to the elimination of an ethylene molecule from the molecular ion, which is
characteristic for compounds in which the carbonyl group and the silicon atom are separated by three meth-
ylene groups [1, 3]. It was shown that in this case the silicon atom migrates to the carbonyl oxygen atom
(see scheme 2). The m/e values of the rest of the ions in the spectra of 1L and I are identical, but the rela-
tive intensities differ sharply (see Table 1).

The ion peak with m/e 72 in the spectrum of silalactone II is a maximum peak; this is explained by
the development of this ion from the ion with m/e 130 as a result of loss of the —~ CH,CO, —group.
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The sharp increase in the intensity of the ion with m/e 115 is associated with the possibility of ejection of
an ethylene molecule from the (M—CH;)* ion with m/e 143. In this case, the silicon atom migrates to the
carbonyl oxygen [3]. The 130T —72% and 143+ —115% transitions are confirmed by the presence of the cor-
responding metastable peaks. The paths of formation and the m/e values of the characteristic ions in the
mass spectrum of II are presented in scheme 2, while the relative intensities are presented in Table 1.

Ton peaks with m/e 185, 171, 158, 145, and 117 are observed in the mass spectrum of 4-silalactone
IIl. The structures of these ions and their relative intensities are presented in scheme 3.
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Scheme 3
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In addition, the spectrum of III contains peaks of all of the ions characteristic for the spectrum of 1-silalac-
tone IV. These are the ion peaks with m/e 144 (7%), 143 (12%), 129 (36%), 116 (22%), 101 (100%), 100 (5%),
75 (63%), 72 (19%). and 58 (3%). the structures and the paths of the formation of which were examined in [1].
We explain the similarity in the mass spectra of III and IV by the possibility of transannular interaction of
the ester oxygen atom with the silicon atom in the macrocyclic system of silalactone III. Under the influ-
ence of electron impact, propylene is ejected from the molecular ion of III, and this leads to the develop-
ment of the molecular ion of 1-silalactone IV, as shown in scheme 3. Similar ejection from the (M—CH3)+
ion leads to an ion with m/e 129.

The mass spectra were recorded with an MKh-1303 spectrometer at 150° and an ionizing voltage of
30 V.
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