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CONDENSED HETEROCYCLES WITH A THIAZOLE RING.
10.*% THIAZOLO[3,4-b][1,2,4])TRIAZINES

Yu. P. Kovtun and N. N. Romanov UDC 547.789.1'873:542.953.07

Derivatives of a new heterocyclic system, viz., the thiazolo[3,4-b][1,2,4]tri-
azinium ion, were obtained by condensation of cyanobenzyl benzenesulfonate with
substituted N-dithiocarboxyhydrazones of 1,2-diketones and a-isonitroso ketones.

A number of valuable physiologically active substances [4-6] have been found among pre~
viously synthesized [2, 3] derivatives of condensed heterocycles with an angular nitrogen
atom constructed on the basis of thiazole and 1,2,4-triazine rings (thiazolo[2,3-c]- and
thiazolo[3,2-b][1,2,4]triazine). It seemed of interest to synthesize derivatives of hetero-~
cyclic compounds of the indicated type with a new orientation of the thiazole and triazine
rings, viz., thiazolo[3,4-b][1,2,4]triazine.

With this end in mind, we studied the reaction of methyl dithiohydrazonate Ia [7] with
a-cyanobenzyl benzenesulfonate (II). S8ince it is known [8] that sulfonate II reacts with
methyl dithiocarbamate to give 4~amino-2-methylthiothiazolium salts, in our case we might
have expected thiazolium salts with structure III, However, an investigation of the isolated
product showed that, in the case of direct heating of a mixture of Ia and II, the reaction
does not stop at this stage — condensation to the desired product occurs immediately to give
the corresponding thiazolotriazinium salts IVa and Va. The structures of the synthesized com-
pounds were confirmed by data from the PMR spectra (Table 1) and the IR spectra (Table 2).

In fact, the IR spectrum of perchlorate Va does not contain absorption bands corresponding to
the stretch1ng vibrations of the C=0 and N~H bonds of starting hydrazone Ia (1640 and 3210
~') but does contain a band of vibrations of a G=N bond (1590 em™).

*See [1] for communication 9.
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TABLE 1. PMR Spectrum of Thiazolotriazines

Chemical shifts, ppm (relative intensities)
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Further studies showed that methyl dithiocarbazinate (VI) reacts readily not only with
benzil (VIIa) [7], but also with other 1,2-diketones (VIIb-f) to give hydrazones Ib-f. Where-
as there is no doubt about the structure in the case of symmetrical diketones and phenylgly-
oxal, in the case of the reaction of hydrazine VI with acetylbenzoyl (methylphenylglyoxal)
one might have expected the formation of two isomeric products. However, according to the re-
sults of thin-layer chromatography (TLC), we found that this reaction gives only one sub-
stance, to which, on the basis of the IR spectra, we assigned structure If. In fact, the fre-
quency of the vibrations of the C=0 group of this compound is shifted 15 cm™' to the high-fre-
quency side as compared with its phenyl-substituted analog Ia. It should be noted that mono-
hydrazones with similar structures were also obtained [9, 10] in the reaction of acetylbenzoyl
(VIIf) with hydrazine derivatives such as semicarbazide and formylhydrazine. Like many other
monosubstituted hydrazones of 1,2-diketones, Ia-f also exist in the syn-s-cis form [11, 12],
as indicated by the low values of the frequencies of the stretching vibrations of the C=0
groups in their molecules (1620-1655 cm™t).

Hydrazonates Ib-f also react readily with benzenesulfonate II to give the corresponding
thiazolotriazines IVb-d and Ve,f. It is possible that the one-step synthesis of the condensed
thiazolotriazine is facilitated by the existence of hydrazomes Ia-f in the form
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It is known that in the reaction of a number of 1,2-diketones, as, for example diacetyl
[13], with methyl dithiohydrazinate (VI) monohydrazones of the I type cannot be isolated,
since the reaction proceeds further to give bishydrazones., For the synthesis of the corre-
sponding thiazolotriazines we used the ability of nitroso ketones VII to undergo condensation
at the carbonyl group with hydrazine, in which the corresponding o-nitrosohydrazones are
formed [14]. We found that in the reaction of hydrazine VI with nitroso ketones VIIIa,g-j we
also obtained hydrazones of the IX type, which, because of their instability, cannot be iso-
lated from the solutions but are immediately subjected to reaction with benzenesulfonate II.
The structure of the thiazolotriazine derivatives was confirmed by data from their IR and
PMR spectra.

EXPERIMENTAL

The IR spectra of KBr pellets of the compounds were obtained with a UR-10 spectrometer.
The electronic spectra of solutions in acetonitrile (Ia,f, IVa, and Va-j) and DMF (Ib-d and
IVb-d) were recorded with an SF-8 spectrophotometer., The PMR spectra of solutions in tri-
fluoroacetic acid were recorded with a BS-467 spectrometer (60 MHz) with hexamethyldisiloxane
(HMDS) as the internal standard. Thin-layer chromatography (TLC) was carried out on Silufol
UV-254 in a chloroformmethanol system (9:1).

The characteristics of the synthesized compounds are presented in Table 2,

1,2-Diketone Methyldithiohydrazonates (Ia-d,f). A solution of 1,22 g (10 mmole) of
hydrazine VI in 5 ml of acetic acid was added to a solution of 10 mmole of the corresponding
diketone VIla-d,f in 10 ml of acetic acid, and the mixture was maintained at room temperature
for 10 min. It was then treated with 15 ml of water, and the product was removed by filtra-
tion and crystallized,

Phenylglyoxal Methyldithiohydrazonate (Ie). A 1,22-g (10 mmole) sample of finely ground
hydrazine VI was added to a solution of 1.34 g (10 mmole) of phenylglyoxal in 10 ml of water,
and the suspension was stirred for 2 h., The precipitate was removed by filtration, dried,
and used without further purification.

6-Methylthio-2,3,8-triphenylthiazolo[3,4-b][1,2,4]triazinium Benzenesulfonate (IVa). A
mixture of 0.31 g (1 mmole) of hydrazone Ia and 0.30 g (1.1 mmole) of benzenesulfonate II was
heated at 90°C for 20 min, after which the melt was triturated with acetone, and the precipit-
ate was removed by filtration and crystallized.

9-Methylthio-1ll-phenylacenaphtho[l,2-e]thiazolo[3,4-b1[1,2,4]triazinium (IVb), 1,6-Di-
methoxy-9-methylthio-1l-phenylacenaphtho[l,2-e]thiazolo[3,4-b][1,2,4]triazinium (IVc), and
11-Methylthio-13-phenylphenanthro[9,10-e]thiazolo[3,4-b][1,2,4]triazinium (TVd) Benzenesulfon-—
ates, These salts were obtained from the corresponding hydrazones Ib-d as in the preceding
experiment.

Perchlorates Va,e,f. A mixture of 1 mmole of the corresponding hydrazone Ia,e,f and 0.30
g (1.1 mmole) of benzenesulfonate II was heated at 90°C for 20 min, after which the melt was
dissolved in 10 ml of acetic acid, and a solution of 0.12 g (1 mmole) of sodium perchlorate
in 5 ml of acetic acid was added. The precipitate was removed by filtration and crystallized.

Thiazolotriazines Va,g~j. A mixture of 1 mmole of the corresponding isonitroso ketone
VIla,g-j, 0.12 g (1 mmole) of hydrazine VI, and 10 ml of acetic acid was heated to the boil-
ing point, 0.4 g (1.5 mmole) of benzenesulfonate II was added, and the mixture was heated for
5 min. It was then treated with 1 ml of 57% perchloric acid and 20 ml of ethyl acetate, and
the product was removed by filtration and crystallized.
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MESOIONIC COMPOUNDS WITH A BRIDGED NITROGEN ATOM.
13.% THIAZOLOPYRIMIDOINDbLES

E. K., Mikitenko and N. N. Romanov UDC 547.853.3'785.5'784.6

Derivatives of a new heterocyclic system, viz., thiazole[3',4':3,2]pyrimido-
[4,5~b]indole, are formed when 4~amino-2-methylthio-5-phenylthiazolium ben-
zenesulfonate is heated with 3~formyloxindole in phosphorus oxychloeride.

It is known that a number of compounds of the indole series, including condensed hetero-
cycles with an indole ring [2], display high physiological activity. In this connection, it
seems of interest to search for derivatives of new heterocyclic systems that contain an indole
ring.

With this end in mind, we studied the reaction of 4-amino~2-methylthio-5~phenylthiazolium
benzenesulfonate (I) with 3-formyloxindole (II). We found that condensation to give thiazo-
pyrimidoindolium salts III and IV occurs upon prolonged heating of a mixture of the starting
components in phosphorus oxychloride.

m,rv
Il X=C10,; IV X=BF,

The structures of the synthesized compounds were confirmed by IR and PMR spectral data,
their chemical transformations, and alternative synthesis. Thus, for example, the IR spectrum
of perchlorate III does not contain bands of the stretching vibrations of a C=0 bond, but one
does observe bands of the vibrations of (=N and N-H bonds (1525-1590 cm™* and 3270 cm'l ; the
PMR spectrum contains signals of protons of a methylthio group and aromatic protons with chem-
ical shifts of 2.77 and 7.1-8.0 ppm, respectively. It should be noted that the molecules of
the synthesized thiazolopyrimidoindolium salts can exist in the form of the 4H or 10H isomer.

*See [1] for communication 12,
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