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The reaction of benzo-2,1,3-thiadiazole with hydroxylamine sulfate
in concentrated sulfuric acid at 150° C for 1-10 hr has been studied,
It has been shown that under these conditions mixtures of different
amounts of 4~ and 5-aminobenzo~2,1,3-thiadiazoles are formed.

According to the literature [2—5], the amino group
can be introduced directly into aromatic or hetero-
cyclic compounds by the action on the latter of alkali-
metal amides or hydroxylamine. In an alkaline me-~
dium, hydroxylamine readily reacts under the usual
conditions with 1,3-dinitro- and 1,3,5-trinitrobenzenes
[6] and with o~ and g-nitronaphthalenes [7, 8] with the
formation of the corresponding aminonitro derivatives
in high yield. This reaction takes place readily with
the isomeric 4- and 5-nitrobenzo-2,1,3-thia- and
-selenadiazoles and their methyl-substituted deriva-
tives [9, 10].

Graebe and Gaubert [11,12] have established that
the action of hydroxylamine hydrochloride on benzene,
toluene, o-, m-, and p-xylenes, mesitylene, and
naphthalene in the presence of anhydrous aluminum
chloride can give low vields of the corresponding amino
derivatives. Turskii[13, 14] proposed to carry out the
amination of aromatic compounds with hydroxylamine
in concentrated sulfuric acid. In this way the corre~
sponding amino derivatives are obtained in high yields.
Japanese workers [15—17] have studied the reaction
of hydroxylamine salts with aromatic compounds in
concentrated sulfuric acid or in the presence of anhy-
drous aluminum chloride. Kovacic and Bennett [18]
have studied the amination of aromatic compounds with
hydroxylamine O-sulfonic acid in the presence of an-
hydrous aluminum chloride.

The present paper gives the results of a study of
the behavior of benzo-2,1,3-thiadiazole (I) under the
conditions of Turskii's reaction.

The amination of compound I was carried out with
hydroxylamine sulfate in concentrated sulfuric acid at
150° C, and the formation of the isomeric 4-amino-
(II) and 5-aminobenzo-2,1,3~thiadiazoles (III) was ob-
served.

*For part LII, see [1].

The yield of the final products depends on the time
for which the reaction is carried out, and increases
with time (see fable).

Amination of Benzo-2,
1, 3~thiadiazole

Duration of the |Total yield of the

experiment, Eamines I and III,
hours j gand %

|
|
|
|

O W00 ~1CT UL da G2 0N e

i
i
i

—

The formation of approximately equal amounts of
the isomers II and III shows the similar activities,
under the particular experimental conditions, of po-
sitions 4 and 5. Nevertheless, position 4 is more active
than position5in electrophilic substitution reactions.
These results may serve as an-indication than the pro-
cess probably takes place by a radical mechanism.

EXPERIMENTAL

The initial benzo-2,1,3-thiadiazole and 4- and 5-aminobenzo-
2,1,3-thiadiazoles were obtained as described in the literature [19,20],
and {211, respectively.

Amination. A mixture of 1.36 g (0.01 mole) of I, 4.1 g (0.05 mole)
of hydroxylamine sulfate (NH,OH - 0.5 H,SOy4), and 10 ml of concen-
trated sulfuric acid (d 1.835) was heated at 150° C for a predeter-
mined time (see table). After cooling, the reaction mixture was poured
onto ice and the precipitate that deposited was filtered off, washed
with water, and dried (residue AY, The filtrate was made alkaline in
the cold with 30% caustic soda solution and extracted with chloroform.
The chloroform layer was separated off and dried with anhydrous so-
dium sulfate; the solvent was distilled off and the residue B** was
chromatographed in a column of alumina (250 X 15 mm) (solvent—
benzene). The differently colored zones of the chromatogram (the
lower yellow zone and the light yellow upper zone) were separated and
extracted with acetone. The extracts were evaporated. The residues
were identified from their melting points and mixed melting points
with the authentic amino derivatives, and also by their conversion into
various acyl derivatives—4- and 5-acylaminobenzo-2,1,3~-thiadiazoles,

The lower zone yielded II, mp 68° C and the upper zone 111,
mp 114°-116° C,

*Residue A—unchanged starting material (sometimes
partially resinified).
**Residue B~a mixture of the isomeric amines II and
IIT.
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4-Benzoylaminobenzo-2,1,3~thiadiazole. A mixture of 1.5 g of II,
20 ml of water, and 2.4 g of benzoyl chloride was heated to a boil
with stirring, cooled, and made alkaline with 10% caustic soda solu-
tion the precipitate was filtered off and washed with water, Yield
2.3 g (90%). Silvery plates, mp 123°~124° C (from 50% propanol).
Found, %: N 16.95; $ 12.13, Calculated for Cy3HoN,OS, %: N 16.47;
S 12.56.

§-Benzoylaminobenzo-2,1, 3-thiadiazole., This was obtajned from
III in a similar manner (see above). Yield 90%; mp 166°~168° C
(from 50% propanol). Found, %; N 16.82; S 12,12, Calculated for
CysHgNzOS, %: N 16.47; S 12,55.

4-(p-Toluenesulfonamido)benzo-2,1, 3-thiadiazole. A mixture of
1.5 g of Il and 2 g of p-toluenesulfonyl chloride was heated at 100° C
until it solidified (~2 min) and was cooled. The yield was quantita-
tive. Silvery plates, mp 145°~147° C (from propanol). Found, %:

N 14.16; S 20.41. Calculated for Cy3HyNgO,5S,, %: N 13.77; S 20.98.
5-(p-Toluenesulfonamido)benzo-2,1,3~thiadiazole, Obtained
from IlI‘in a similar manner (see above). The yield was quantitative.
Mp 156°~158° C (from 30% propanocl), Found, %: N 14.41; S 20.46.

Calculated for Cy3HyyN;O,S,, %: N 13.77; S 20,98,

REFERENCES

1. V. G. Pesin and S. A. D'yachenko, KhGS
[Chemistry of Heterocyclic Compounds], 4, 254, 1968.
2. Organic Reactions [Russian translation], IL,
Moscow, 1, 115, 1948.

3. M. Colonna and F. Montanari, Gazz., 81, 744,
1951.

4. H. Skraup, Ann., 419, 65, 1919.

5. F. Sacks, Ber., 39, 3006, 1906.

6. J. Meisenheimer and E. Patzig, Ber., 39, 2533,
1906.

7. G. Goldhahn, J. pr. Chem., 1586, 315, 1940; 157,
96, 1941.

KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII

8. Organic Syntheses [Russian translation], 1L,
Moscow, 4, 376, 1953.

9. V. G. Pesin, A. M. Khaletskii, and V. A. Ser-
geev, ZhOKh, 34, 261, 1964.

10. D. Dal Monte, E. Sandri, and C. Brizzi, Ann.
Chim., 54, 476, 1964.

11. G. Graebe, Ber., 34, 1778, 1901.

12. G. Gaubert, C. r., 132, 841, 1901.

13. Preparative Organic Chemistry [in Russian],
Goskhimizdat, Moscow, p. 283, 1959.

14, German Patent 287756; Frdl., XII, 120,

15. Zen-ichi Yoshida, Tsuneo Okushi, and Ryohei
Oda, J. Chem. Soc. Japan, Industr. Chem. Sec., 67,
76, 1964; RZhKh, 1965, 1zh184.

16. Zen-ichi Yoshida, Toshihiko Matsumoto, and
Ryohei Oda, J. Chem. Soc. Japan, Industr. Chem.
Sec., 67, 64, 1064; RZhKh, 1965, 1zh185, 1zh213,
2zh204, 7zh185.

17. Zen-ichi Yoshida, Toshihiko Matsumoto, and
Ryohei Oda, J. Chem. Soc. Japan, Industr. Chem.
Sec., 65, 46, 1962; RZhKh, 1963, 13zh149.

18, P. Kovacic and R. P. Bennett, J. Am. Chem.
Soc., 83, 221, 1961.

19. V. G. Pesin, A. M. Khaletskii, and Chao Chih-
chung, ZhOKh, 27, 1570. 1957.

20. V. G. Pesinand V. A. Sergeev, KhGS [Chem-
istry of Heterocyclic Compounds], 3, 839, 1967.

21. V. G. Pesin and A. M. Khaletskii, ZhOKh, 28,
20, 1958.

Leningrad Chemical and Pharma-
ceutical Institute

9 July 1966



