AZINES AND AZOLES.
64.% MASS SPECTRA AND TAUTOMERISM OF 2-ARYL-4,6-DIOXO-1,3-THIAZINES

A. I. Krylov, V. N. Kuklin, and B. A. Ivin UDC 543.51:547.869.1:541.623

Mass spectra of 2-aryl-4,6-dioxo-1,3-thiazines were studied and the general
fragmentation paths of these compounds determined. Based on mass spectra
of compounds with fixed structures, 2-aryl-5,5-dialkyl-4,6-dioxo-1,3~-thia-
zines, 4-alkoxy- and 4-acyloxy-2-aryl-6-oxo-1l,3-thiazines, the decomposition
-paths of the dicarbonyl and hydroxycarbonyl forms were determined. It was
concluded on the basis of the obtained data that 2-aryl-4,6-dioxo-1,3-thia-
zines exist in the gas phase predominantly in the hydroxycarbonyl form.

Mass spectrometry is being effectively used to investigate tautomeric transformations.
Thus, for example, the structure-and the amino-imide tautomerism of sulfanilamides [2, 3],
the keto-enolic transformations of aliphatic B-dicarbonyl compounds [4, 5], and the keto-
enolic transformations of aromatic and heterocyclic, 1,3-diketones [6-8] have been investi-
gated in detail. This approach is of special interest because the substances are investi-
gated in the gas phase under high vacuum, circumstance which allow the exclusion of solva-
tion and association effects taking place in solutions. In addition, mass spectrometry is
widely used as a determination method for physiologically active substances in biological
media. In this connection, mass spectra of 2-aryl-4,6-dioxo-1,3-thiazines and their tautom-
erism in the gas phase have been investigated.

The following tautomeric transformations are possible in the 2-aryl-4,6-dioxo-1,3~
thiazine series obtained by us:

Scheme 1
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A comparison of mass spectra of 2-aryl-4,6-dioxo-1,3-thiazines (I-VI) (see Table 1)
showed that the main decomposition paths are the same for all compounds of the series. The
presence of a molecular ion peak is typical of all the investigated compounds. In addition,
the spectra of compounds I-VIII exhibit a series of common, intense peaks (see Table 1)
which can be used for the identification of arylthiazindiones. One of the most intense peaks
belongs to the fragment (M—CO*'). An analogous fragmentation is also observed in 1,3-thia-
zine-4-ones [9]. The high intensity of the M—CO%’ ion peaks agrees with data in [10] about
the high stability of molecular ions of thiazoles; the intensity of their corresponding peaks
is close to 100Z.

Nz

To corroborate the correctness of attributing the structure of ion M—COT* and to con-
firm the influence of the substituent at the C(s) atom of the g-dicarbonyl fragment, we in-
vestigated the mass spectra of 5-bromo- and 5-ethyl-2-phenyl-1,3-thiazindiones (VII and VIII). Tt
was established that the fragmentation paths of the indicated compounds are analogous to
those of compounds not substituted at C(s). At the same time, one of the essentially impor-
tant decomposition paths of compound VII is the elimination of bromine accompanied by the
generation of quite intense ion peaks (M-Brt, 41.6%; M—CO-Brt, 17.7%). The most intense peak
in compound VIII belongs to the ion [M—CO—CH.,%*, m/z 190 (100%)].

*For Communication 63, see [1].

Leningrad Scientific Research Institute of Physical Culture, Leningrad 197047; Leningrad
Chemical Pharmaceutical Institute, Leningrad 197022. Translated from Khimiya Geterotsikli-
cheskikh Soedinenii, No. 10, pp. 1409-1412, October, 1987. Original article submitted Decem-
ber 17, 1985.
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In order to detect the presence in the gas phase of either of the tautomeric forms of
the investigated compounds, we investigated the paths of decomposition during electron im-
pact of compounds IX-XII, which served as models for the dicarbonyl and hydroxycarbonyl
forms. The decomposition of 5,5-dimethyl-2-phenyl-4,6-dioxo-1,3-thiazine (XII), model of
the dioxo form, follows several, clearly observed at 70 eV, paths (Scheme 2). According to
the overall ionic flow, the path MY" > F,F; > F, > F; isof ahigher preference. The ionA [m/z
70, (CHy),C=C=0%"1, formed directly from the molecular ion, has the maximal intensity. The
path M¥* » Fy; > F,Fy is also of interest because these ions are typical only of the diketone
form. We must particularly point out the absence of rearrangement processes during the de-
composition of ions MT" and M—COT’ in the case of diketone XII.

Scheme 2
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An analysis of the mass spectra of 4-methoxy-2-phenyl-1,3-thiazine-6-one (IX), model of
the hydroxycarbonyl-form, showed that its inherent fragmentation paths are different from the
dicarbonyl form XII. The main decomposition direction of methoxythiazine IX should be con-
sidered the path M*" » F¢ > F,F; (Scheme 3). The difference is that the maximal intensity
belongs to the peak of ion D!, formed when a molecule of CO (100%) is eliminated from the
molecular ion. Another path, M > F, » F,,, is also of interest because in this case ion
m/z 69 (0=C=CH-C=0%), absent in the spectrum of the dioxo form XII, and the rearrangement
ion m/z 118, typical only of compound IX, are formed. The decomposition paths of 4-methoxy-
5-ethyl-2-phenyl-1,3-thiazine-6-one (X) and of 4-trifluorcacetoxy-2-phenyl-1,3-thiazine-6-one
(XI) are identical to those observed in the case of 4-methoxythiazine IX.

Scheme 3
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Thus, a comparison of the fragmentation paths of compounds with fixed dicarbonyl and
hydroxycarbonyl forms allowed us to consider the ions m/z 40 + R! + R2 and Mt: —(40 + R! +

. . +
R?) as typical of the dicarbonyl form, and ions m/z 68 + R® and Ar—C=NR! as typical of the
hydroxycarbonyl form. Analogous ions (m/z 42 and 69) were selected earlier for the poten-
tially tautomeric aliphatic 1,3-diketones [4].

Mass spectra of potentially tautomeric 2-aryl-4,6-dioxo-1,3-thiazines (I-VIII) exhibits
?eags of thh tautomeric forms (see Table 1), however, when their intensities are compared,
it is possible to speak of a significant preponderance of the hydroxycarbonyl group.
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EXPERIMENTAL

Compounds I-XII were prepared according to known methods [11, 12]. Their constants
agreed with published data.

The mass spectra were obtained with a Hewlett-Packard 5985 instrument at an ionization
tension of 70 eV. The temperature of the ionic source was 200°C in a direct input regime.
The temperature of the setting system was 150-220°C. A thermogravimetric investigation of
compounds I-XII by the material evaporation curves in the mass spectrometer and according
to DTA curves, taken with a derivatograph manufactured by MOM (Hungary), showed that in the
conditions used for recording the mass spectra the investigated substances did not pyrolyze.
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Z,E-ISOMERS OF 10,10-DIMETHYL-9-BENZYLIDENE-9,10-DIHYDRO-10-SILA-2~
AZAANTHRACENE AND REACTIONS OF 10,10-DIMETHYL-9,10-DIHYDRO-10-SILA-2-
AZAANTHRACENE UNDER CONDITIONS OF BASIC CATALYSIS

N. S. Prostatkov, A. V. Varlamov, Kossuo Kozm, UDC 547.836:546.287
A. E. Aliev, and A. A. Fomichev

The synthesis of 9-benzylidenesilaazaanthracenes has been achieved, and the
configurations of their Z- and E-isomers have been established. The reactions
of silaazaanthracene in the presence of aromatic aldehydes and bases have been
studied; these result in dimerization, oxidation, cleavage of the Si—C bond,
and desilylation of the heterocyclic system.

We have previously synthesized various examples of dihydrosilaazaanthracenes and have
studied their conformational states [1-3]. Based on the feasibility of the existence of
their 9-benzylidene derivatives in the form of geometric isomers, differing from one another
in the position of the phenyl group of the benzylidene fragment relative to the pyridine ring,

Patrice Lumumba Peoples' Friendship University, Moscow.117923. Translated from Khimiya
Geterotsiklicheskikh Soedinenii, No. 10, pp. 1413-1417, October, 1987. Original article
submitted June 18, 1986.
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