REACTIONS OF BENZ0O-1,2,3-DITHIAZOLIUM SALTS
AND THEIR SELENIUM ANALOGS WITH AMINES

Yu. I. Akulin, B. Kh. Strelets, UDC 547.794
and L. 8. Efros

The corresponding 6~-arylamino derivatives were obtained by reaction of 6-chloro, 6-
bromo, and 6-methoxy derivatives of benzo~-1,2,3-dithiazolium and their selenium
analogs — benzo-1,2,3-thiaselenazolium, benzo-2,1,3~thiaselenazolium, and benzo-1,2,3-
diselenazolium salts — with aromatic amines. The 6-methoxy derivatives also react with
acetates of secondary aliphatic amines, whereas in the case of the chloro derivatives attack
is directed to the heteroring. 6-Aryl(dialkyl)amino derivatives of dithiazolium and 1,2,3~
thiaselenazolium salts are protonated in concentrated sulfuric acid at the exocyclic nitro-
gen atom. The analogous derivatives of 2,1,3-thiaselenazolium and diselenazolium salts
under the same conditions form a tautomeric mixture of dications, the position of the
equilibrium between which depends on the subgstituent. The electronic and PMR spectra
of the amination products are presented.

Benzo-1,2,3-dithiazolium cations () that contain halogens and alkoxy groups in the 6 position react with
anilines to give 6-arylamino derivatives [1, 2]. The electronic and PMR spectra of benzo-1,2,3-thiaselenazo-
lium (II), benzo-2,1,3-thiaselenazolium (III), and benzo-1,2,3-diselenazolium (IV) salts, which we recently syn-
thesized, show that localization of the positive charge in the 6 position of the benzene ring of these compounds
is even greater than in the I cations and that they consequently should react readily with anilines.
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In fact, deeply colored arylamino derivatives Ile, f, Ille-f, and IVe, f were obtained in the reaction of
salts of IIb-d, Illb-d, and IVb-d with anilines. Analogous reactions involving substitution with aliphatic amines
have not been described and do not take place when the investigated cations are treated with amines under the
conditions described for the synthesis of arylamino derivatives. It was found that dialkylamino derivatives
Ig-i, IIg-i, IlIg, and IVg are obtained when methoxy derivatives I-IV are treated with amine acetates. The
reactions proceed more slowly than with aromatic amines under the same conditions but do occur smoothly to
give the products in high yields. The structures of salts Ig and Ilg were confirmed by alternative synthesis
from 3-mercapto-4-aminodimethylaniline hydrochloride and thionyl chloride or selenious acid, respectively.

The use of chloro-substituted salts I-IVb instead of the methoxy derivatives in the reaction with amine
acetates leads to the formation of deeply colored substances that do not contain dialkylamino groups (according
to the PMR spectra). Salts Ij and IIj, identical to the products of the reaction of Ib and IIb with dialkylamine
acetates, were obtained by alternative syntheses from cations Id and IId and 2,2'-diamino-5,5'-diphenyl disul-
fide.

Signals of the protons of the benzene ring ahd dialkylamino groups are observed in the PMR spectra of
the dialkylamino derivatives obtained (Table 1). The chemical shifts of the protons of the condensed ring in
I-IV (g-i) are shifted 0.5-1.2 ppm to strong field as compared with the unsubstituted cations; this provides evi-
dence for strong coupling of the substituent with the benzene ring in the investigated systems.

Leningrad Branch, All-Union Scientific-Research Institute of Synthetic Fibers, Leningrad. Translated
from Khimiya Geterotsiklicheskikh Soedinenii, No. 11, pp. 1499-1502, November, 1977. Original article sub-
mitted April 13, 1976; revision submitted December 24, 1976.
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Successive replacement of the sulfur atoms by selenium in amino derivatives I gives rise to a batho-
chromic shift of the long-wave bands in their electronic spectra (Table 2).

Dissolving of 6-amino derivatives I and III in 100% H,SO, leads to the disappearance of the intense violet
coloration, and the color of the solutions increases to yellow, during which the electronic spectrum is similar
to the spectra of unsubstituted salts Ia and IlIa in concentrated H,SO,. This provides evidence that under these
conditions salts Ie-i and Ille-g are protonated at the amino group to give dications V. In contrast to this, 6~
amino derivatives of II and IV, which contain a selenium atom in the 2 position, dissolve in H,SO, with deepening
of the coloration to blue and green shades. The original spectra are regenerated when the solutions are diluted
with water. The deepening of the coloration in this case can be explained only by protonation of the ring nitro-
gen atom to give dications VI, the positive charges in which are delocalized and, as shown below, the participa-
tion of the amino groups in conjugation is reinforced:
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However, bands with Ay, 360-365 nm, which show that protonation takes place with the formation of
dications with structure V, are also observed in the absorption spectra of the solutions of IIg-i and IVg. The
ratio (VI/V) of the concentrations of dications VI and V obtained by protonation of salts Ile-i can be judged from
the intensity of the bands at 620-650 nm and, respectively, 360-365 nm: an increase in the intensity of the
first band is accompanied by a corresponding decrease in the intensity of the second band in the following
order of substituents in the 6 position: piperidino, diethylamino, dimethylamino, and phenylamino. In the case
of arylamino derivatives Ile, f the short-wave band vanishes completely. The absorption curves of salts IIi and
IVg recorded in 50-100% H,80, have isopiestic points, the presence of which attests to the independence of the
ratios of the concentrations of forms V and VI on the acidity of the solution. Thus the fraction of dication VI
increases as the basicity of the exocyclic nitrogen atom decreases.

Comparison of the PMR spectra of salts I, II, and IVg in concentrated H,SO, with their spectra in tri-
fluoroacetic and 70% H,SO, (Table 2) confirms the existence in concentrated H,SO, of dications, the signals of
the aromatic protons of which are shifted 0.4-1.2 ppm to weak field.

* EXPERIMENTAL

The UV spectra of 0.25 - 10™¢ M solutions of the compounds were recorded with an SF-~8 spectrophotometer.
The PMR spectra were recorded with a Varian HA-100 spectrometer with cyclohexane and methylene chloride
as the internal standards.

6-Anilinobenzo-1,2,3-thiaselenazolium Chloride (Ile). A solution of 1 g of aniline in 5 ml of acetic acid
was added with stirring and cooling to a suspension of 2.4 g (0.01 mole) of salt IIb in 5 ml of acetic acid, and
the mixture was stirred for 12 h. The crystalline precipitate was removed by filtration and recrystallized
from acetic acid to give 3.1 g (95%) of violet-bronze crystals of chloride Ile.

6-Arylamino derivatives Ie, f, Ile, f, and Ille, f were similarly obtained by the action of aniline and p-
toluidine on salts Id, IIb, d, IIlb, d, and IVb, d.

6-Dimethylaminobenzo-1,2,3-thiaselenazolium Chloride (IIg). A 2.4-g (10 mmole) sample of salt IId was
added to 10 mmole of dimethylamine acetate in 10 ml of dimethylacetamide (DMA), and the mixture was stirred
at 20 deg C for 16 h. The precipitate was removed by filtration and recrystallized from acetic acid to give 2.9
g (909%) of green crystals of chloride IIg. Dimethylformamide (DMF) or 2 ml of acetic acid can be used instead
of DMA.

6-Dialkylamino derivatives Ig-i, IIg-i, IlIg, and IVg were similarly obtained by the action of dimethyl-
amine, diethylamine, and piperidine acetates on salts Id, 1Id, IlId, and IVd.

6-Dimethylaminobenzo-1,2,3~dithiazolium Chloride (Ig). A 1.2-g (5 mmole) sample of 4-amino-3-
mercaptodimethylaniline hydrochloride was refluxed for 3 min in 10 ml of thionyl chloride, after which the
mixture was cooled and treated with 20 ml of ether. The precipitate was removed by filtration and recrystal-
lized from acetic acid to give 0.4 g (34%) of chloride Ig.

6-Dimethylaminobenzo-1,2,3-thiaselenazolium Chloride (IIg). A 0.65-g (5 mmole) sample of selenious
acid was added to 1.2 g (5 mmole) of 4-amino-3-mercaptodimethylaniline hydrochloride in 8 ml of acetic acid,
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and the mixture was stirred for 2 h. The precipitate was removed by filtration and recrystallized from formic
acid to give 1.25 g (80%) of chloride Ilg, which, with respect to its electronic spectrum, was identical to the
chloride ohtained hy the first method.

2,2'-Dithiohis[6-{4-chlorophenylamino)henzo~1,2,3-dithiazoliun] Chloride (Ij). A) A 10-mmole sample
of I was added to 12 mmole of dimethylamine (diethylamine) acetate in 10 ml of DMA, and the mixture was
stirred for 24 h. The precipitate was removed hy filtration and crystallized from formic acid to give 2.9 g of
chloride Ij. Compound IIj was similarly obtained from salt IIh.

B) A 2.2-g (10 mmole) sample of salt Id was added to 1.6 g (6 mmole) of 2,2'-dithiobis(4~chloroaniline)
in 10 ml of acetic acid, and the mixture was stirred for 48 h. The precipitate was removed by filtration and
recrystallized [rom formic acid to give 2.5 g of chloride Ij. Compound IIj was similarly obtained from salt IId.
The compounds obtained hy methnds A and B were identified from their electronic spectra.
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QUINONEIMINES AND QUINONEDIIMINES
OF THE DIBENZO[ce][1,2)THIAZINE 5,5-DIOXIDE SERIES

K. 8. Burmistrov, S. I. Burmistrov,. UDC 547.88:541.134.5
and M. S§. Malinovskii

9(H)-Oxodibenzo[ce][1,2]thiazine 5,5-dioxide and its 9(H)-phenylsulfonylimino~-substituted
derivative were synthesized. It is shown that the direct bond hetween the quinoid ring and
the substituent attached to nitrogen leads to a decrease in the redox potential of the system
and a simultaneous increase in the electrophilic properties of the quinoneimine.

In order to determine the factors that affect the redox potentials of quinoneimines we synthesized hetero-
cyclic quinoneimines of the dibenzo[ce][1,2]thiazine 5,5~dioxide (VII)) series, in which a direct bond between
the substituent attached fo the nitrogen atom and the quinoid ring is realized. The synthesized compounds are
of interest in connection with the possibility of the use of the high reactivities of quinoneimines for the synthe~
sis of biologically active compounds [1].

The starting 9-R-dibenzo[ce][1,2]thiazine 5,5-dioxides (IV) were synthesized by cyclization of 2-amino-
phenylsulfonyl(4-R-anilides) by the Ullmann— Gross method [2] via the following scheme:
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