Synthesis and properties of 2-hydrazinobenzothiazole derivatives
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NB-Substituted monohydrazides of dicarboxylic acids were prepared by
reacting 2-hydrazinobenzothiazole with anhydrides of dicarboxylic acids. The
resulting compounds afforded cyclic N®-acetylated derivatives upon treatment
with acetic anhydride. The structure of the new compounds was confirmed by
infrared spectra. The chosen compounds of both types were tested as pesticides
and as animal growth stimulators.

Mony4ensr Nf-3aMellieHHblE MOHOTHMAPA3UAbI JUKAPOOHOBBIX KHUCIOT My-
TEeM peakUWH 2-THApa3uHOGEH30THA30/1a ¢ aHTMAPHIAMHU THKAapOOHOBBIX KHC-
not. O6pa3oBaBinecs COeAMHEHHs MPeBpaLaoTCs B Lukauyeckue N-auetu-
JIMpOBaHHbIE NMPOM3BOAHbBIE B pe3ysibTaTe UX 06pabOTKHM YKCYCHBIM aHIMAPH-
mom. CTpoeHHE HOBBIX COEAMHEHHMH ObIIO MONTBEPXKAEHO C MOMOLUbLIO
HK-cnekTpockonuu. Y u3bpaHHbIX cOoefMHeHHH 060UX THNOB GbLTa MpoBepe-
Ha aKTHBHOCTb B KayecTBe MECTHUMOOB M B KayecTBe CTHMYJSTOPOB pOCTa
>KHBOTHBIX.

A simple procedure for the preparation of 2-hydrazinobenzothiazole [1, 2], an
availability of the rest of starting materials as well as a known biological activity of
the similar types of compounds [3, 4] prompted us to prepare an additional series of
compounds in this field.

Reaction of 2-hydrazinobenzothiazole with anhydrides of dicarboxylic acids
gives rise to NP-benzothiazolyl-substituted monohydrazides of dicarboxylic acids
(a, Scheme 1). The products were obtained in yields ranging from 70 % up to
88 %. They are white solids, well crystallizing from the reaction mixture and
melting at about 200 °C. Upon treatment of these compounds with acetic anhy-
dride, cyclization together with N®-acetylation takes place (compounds b, Scheme
1). The products b were isolated either by concentration of the reaction mixture or
by hydrolysis of the excess of acetic anhydride. The analytical data of both groups
of compounds are summarized in Tablc 1. Infrared spectroscopy was used for the
structure determination of the compounds under question. The compounds I—V
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Table 1

Analytical data of the prepared compounds

wi(calc.)/%
R w;(found)/ %
Compound Formula M, ' Yield/%  M.p./°C
a c H N S
CH,—
I |2 C.H,N:SO, 26527 4980 4.17 1584 12.08 70 188—190
CHy— 4980 4.13 1575 1211
/CH
I e C.H:N.SO, 27931 5159 4.69 1504 11.47 68 199—201
CH,— 51.87 473 1471 1140
CH—
m Il C.,HoN,SO, 26327 50.18 3.44 1596 12.17 88 186—188
CH— 50.16 3.62 1597 12.29
CH,=C—
v 2 C.H,N.SO, 27728 5197 399 15.15 11.56 60 166—168
CHy— 5230 397 15.18 11.50
1 @'_’ ' CH;N,SO, 31331 5749 353 1341 1023 75 190—192
5760 337 1340 10.18
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Table 1 (Continued)

wy(calc.)/%

0
Compound Formula M, welfGud)/ e Yield/%  M.p./°C
B c H N S
VI f“z_ C.;H,N,SO, 28929 - 5397 383 1452 11.08 71 180—182
CH,— 5415 3.84 1448 11.00
v CHAL... _ C.H:N.SO, 30333 5543 431 1385 10.56 75 168—171
CHy 5575 433 1382 10.32
CH—
viI I C,HN,SO, 28729 5434 3.15 1462 11.15 89 212214
CH— 5417 306 1448 11.16 ,
CHy=C—
IX | C..H,N,SO, 30132 5580 3.67 1394 10.64 70 194—196
CH,— 56.01 3.56 13.95 10.61
b'¢ @: C,H,N.SO, 33733 6052 328 1245 9.50 90 196—198
60.87 327 1263  9.43
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show in IR intensive absorption bands at v=1700 cm~' and at v=1675cm™"
which can be attributed to the C=O stretching vibrations of carboxylic and amido
groups, respectively. Relatively low magnitudes of wavenumbers indicate the
presence of both inter- and intramolecular hydrogen bonds between NH, OH and
C=0, —N= groups. In the case of compound III, additional shifts to the lower
wavenumbers are observed for both C=0 stretching vibrations, caused by conjuga-
tion of these groups with the CC double bond. The absorption bands of the
stretching vibration of the one of free NH groups (usually that one neighbouring
the benzothiazole skeleton) are observed in the region v=3310—3340 cm™'. As

COOH
U
CONH—NH
*< 1O

0

Il

CH3-—C\

+ /0

CH —C

Il

0

- wj@

c g W

b
Scheme 1

a consequence of the vibrational coupling, the compounds VI—X exhibit two
absorption bands in the region v=1720—1810 cm™" which can be assigned to
antisymmetric and symmetric C=0O stretching vibrations in the imide ring. In
addition to these bands, the spectra of compounds VI— X contain a strong band at
v=1675—1720 cm™! belonging to the C=O stretching vibration of the acetyl
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2-HYDRAZINOBENZOTHIAZOLE DERIVATIVES

group on nitrogen. As it can be seen in Tables 2 and 3, the wavenumbers of
characteristic vibrations in both types of. compounds «re strongly affected by the
structure and geometry of the imide ring. The absorption bands of the characteris-
tic vibrations of the benzothiazole skeleton are located at v=1500 cm™" and
1600 cm™'.

Table 2

Wavenumbers of absorption bands of the characteristic vibrations
in infrared spectra of compounds [—V

v/em™!
Compound
v(C=0)(—CO—NH—) v(C=0)(—COOH) v(NH)q.o.

I 1678 s 1705 s 3338w
u 1676 s 1710 m 3337w

a1 1645 s 1660 sh a
v 1675 s 1695 s 3340w
\% 1675 s 1690 sh 3308 m

a) Absorption band is missing probably due to intramolecular hydrogen bonding.

Table 3

Wavenumbers of absorption bands of the characteristic vibrations
in infrared spectra of compounds VI—X

v/em™'
Compound
v(C=0)(cyclic imide) v(C=0)(acetyl) v(benzothiazole)

VI 1721s, 1750 m 1680 s 1502 s, 1596 w

vil 1719s, 1755m 1700 s 1499 s, 1592 w

v 1742, 1778 sh 1713 s 1500 m, 1582w
IX 1770s 1675s 1493 m, 1600 sh®

X 1754s, 1809 m 1720's 1495s, 1598 w

a) Overlapped with the band of CH,=C stretching vibration at v=1618 cm™'.

Both types of compounds were proved to be less effective pesticides but more
effective animal growth stimulators. The highest pesticidal activity was 25 % of the
standard. On the other hand, the index of stimulation activity of the compound IIT
was 103.43 while the same magnitudes of the used standard were 110.20, 118.41,
and 125.05. The index of activity of compound X was 92.82 with the index of the
standard being 121.36.
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Experimental

2-Hydrazinobenzothiazole was prepared by the reaction of potassium salt of ben-
zothiazole-2-sulfonic acid with hydrazine hydrate [1]. The used anhydrides of dicarboxylic
acids were either commercially available (anhydrides of phthalic and maleic acids) or were
prepared by the standard method.

The tests of pesticidal activity were performed at the Research Institute of Chemical
Technology, Bratislava and the screening of animal growth stimulators was done at the
Research Institute for Biofactors and Veterinary Drugs, Pohofi-Chotoun, Jilové u Prahy.

Infrared spectra were taken on a Specord 75 IR (Zeiss, Jena) instrument in nujol
(suspensions of 8 mg of a compound per 30 mg of nujol) in KBr cells. The spectrophotome-
ter was calibrated by a polystyrene reference spectrum. The wavenumbers of the most
important characteristic absorption bands are given in Tables 2 and 3.

N?-Benzothiazolylhydrazinocarboxylic acids (I—V)

2-Hydrazinobenzothiazole (3.2 g; 0.020 mol) is dissolved in 150 cm® of 96 % ethanol by
heating. The source of heat is removed and 0.020 mol of an anhydride of dicarboxylic acid is
added in small portions with stirring. After 2-—3 min the crystallization of the product
begins. After cooling to 20 °C the product is collected on the Biichner funnel and washed
under suction with water and finally with ethanol.

Ne°-Acetyl-NP-(2-benzothiazolyl)amino imides of dicarboxylic acids
(VI—-X)

Monohydrazides of acids I—V (0.010 mol) are mixed with 30 cm® of acetic anhydride
and the mixture is heated until the solution is obtained. After cooling the product begins to
crystallize. It is isolated either by concentration of the reaction mixture in vacuo or by
pouring the reaction mixture into 100 cm® of water. The products were purified by
crystallization from a mixture of acetone—water (volume ratio=1: 4).

Acetylated derivatives VI—X are soluble in acetone, chloroform, acetic acid, benzene,
dimethylformamide, and dimethyl sulfoxide.
Derivatives of carboxylic acids I—V are soluble in dimethyl sulfoxide.

Acknowledgements. The authors express their gratitude to Ing. E. Greiplova and the staff
of the Division of Elemental Analysis of the Institute of Chemistry, Komensky University,
Bratislava, for performing elemental analysis.

References

1. Ostrovskaya, V. M. and Shunskaya, Y. A., Khim. Prom. Ser., Reakt. Osobo Chist. Khim. Veshch.
1980, 14; Chem. Abstr. 93, 239301f.

2. Desphande, D. S., Acta Sci. Indica, Ser. Chem. 1980, 6, 80; Chem. Abstr. 94, 65568b.

3. Tomomasa, M. et al., Japan Kokai 7635428 (1976); Chem. Abstr. 85, 73432g.

4. Wu, M. T. et al.,, J. Pharm. Sci. 66, 1150 (1977).

Translated by J. Sraga

796 Chem. Papers 40 (6) 791—796 (1986)



