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Benzo[b]thiophene derivatives display a wide range of biological activity. Some of 
these compounds possess psychotropic, analgesic, and antihistamine activity, and also exert 
an effect on the cardiovascular system [1-6]. 

The object of the present work was to synthesize 2-chloro-3-organylamino derivatives 
of benzo[b]thiophene sulfone and to study their psychotropic activity, and their effect on 
the cardiovascular system in order to compare their structures and pharmacological action. 

2-Chloro-3-organylamino derivatives of benzo[b]thiophene sulfone (I) were obtained by 
the method described in [7], by adding primary or secondary amines or amino alcohols to the 
C2 =Ca double bond of 2,3-dichlorobenzo[b]thiophene sulfone. The reaction takes place with 
losw of hydrogen chloride, which combines with an excess of the corresponding amine. 

~ NRX 

CI 

I 

X = H, OH, NH2; R is an alkene or cycloalkene. 

Pharmacological studies were performed on BALB/c mice of both sexes weighing 18-22 g, 
on white female rats weighing 200-250 g, and on cats of both sexes weighing 2.3-3.7 kg. 

The compound was introduced intraperitoneally in increasing doses 15-30 min before the 
performance of the experiment. Solutions of the compounds in dimethyl acetal were prepared 
for intraperitoneal injection. A corresponding volume of an isotonic solution of sodium 
chloride or of the solvent used was injected into the control animal. 

Experimental data were treated statistically. Student's criteria [8] were used to 
evaluate the difference between the average magnitudes. Differences were considered signi- 
ficant for a level of probability P = 0.05. 

The effect of the compounds on the motor coordination and muscular tone was studied 
by the "rotating rod" method [9] and the "chimney" test [i0]; the effect on the duration 
of the action of hypnotic drugs -- hexenal (70 mg/kg, intravenously), medinal (150 mg/kg, 
intraperitoneally), and chloral hydrate (300 mg/kg, intraperitoneally) -- was also studied. 
The duration of sleep in minutes was determined from the moment of loss of the righting re- 
flex until its reestablishment. In addition, the potentiation indices of (I) for the narcotic 
effect of the drugs were determined. The analgesic action was studied by the "hot plate" 
method [ii]. The antispasmodic action was determined by the maximum electric shock test 
[12], and with convulsions induced by the introduction of Corazole (0.5% solution, intra- 
venously at a speed of 0.05 ml/sec). Amphetamine stereotype [13] was used to evaluate the 
adrenergic and dopaminergic processes. The effect on the temperature of the body was deter- 
mined in experiments on white mice, the temperature was taken before the introduction of 
the compound and every 30 minutes for 4 hours after introduction. The temperature was taken 
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in the rectum with an electrothermometer. The mean effective dose which caused a hypother- 
mic effect of 3 ~ and greater was determined. The acute toxicity of the compounds was also 
studied in experiments on white mice. A number of measurements were made in experiments on 
cats (narcotized with chloralose, 90 mg/kg, intraperitoneally); the total arterial pressure 
and breathing were recorded, the effect of the substance on the electrical stimulation of 
cardiac fibers of the vagus nerve (30 Hz, 0.05 ~sec, i0 V) and the effect of the substance 
on the hemodynamic action of acetyl choline (0.3 ~g/kg), adrenaline (1.2 ~g/kg), and hista- 
mine (i ~g/kg) were studied. The mean effective concentrations of the substances which low- 
ered the effect of acetyl choline (10 -7 g/ml) and barium chloride (10 -4 g/ml) were deter- 
mined using isolated lengths of rat colon. 

The results of experiments are given in Table I. It was found that in low doses none 
of the compounds studied had a significant effect on the behavior or motor activity of ex- 
perimental animals. On increasing the dose, a general quieting of the animals was ob- 
served, and this was accompanied by a decrease in the motor activity, some relaxation of the 
skeletal muscles and a disturbance in the coordination of movements, 

No significant differences between individual compounds were observed as far as their 
overall action was concerned, but for the mean effective values which characterize the psy- 
chotropic activity of the compounds, a relationship between activity and the substituents 
in the 3 position of benzo[b]thiophene sulfone was noted. N-Alkyl- and N-arylpiperazino 
derivatives of benzo[b]thiophene sulfone display depressing activity; they exert analgesic 
and hypothermic action, they cause a disturbance of the coordination of movement and a re- 
laxation of the skeletal muscles. Piperazine derivatives also increase the hypnotic action 
of cortical and basal narcotics. The potentiating action was most pronounced with alkylpi- 
perazine derivatives of benzo[b]thiophene sulfone when hypnotics of the barbiturate series 
were used (Medinal and sodium barbiturate). 

N-Alkyl piperazine derivatives of benzo[b]thiophene sulfone also reduce the duration 
of stereotypic movement in white rats, and prolong the latent period. 

Hydroxyamino and diamino derivatives of benzo[b]thiophene sulfone have similar EDso 
values for analgesic, hypothermic, and muscle weakening action, but they differ considerably 
from piperazine derivatives in their influence on the effects of amphetamine, a dopaminomi- 
metic compound. 

Cycloamino derivatives of benzo[b]thiophene sulfone display some depressing activity 
(see Table i, compounds 18, 20, and 21); this kind of activity is not observed in the re- 
maining compounds, even at near-lethal doses. 

Cycloamino derivatives of benzo[b]thiophene sulfone (compounds 17, 19, 20, and 21) 
increase the effects of amphetamine. 

Hydroxyamino derivatives of benzo[b]thiophene sulfone (compounds II and 12) possess 
antispasmodic activity as well as depressing~action on the central nervous system. These 
compounds reduce amphetamine stereotypy in rats, as do also piperazine derivatives. 

In experiments on cats it was observed that N-alkyl and N-aryl piperazine derivatives 
of benzo[b]thiophene sulfone (compounds 2, 5, and 6) in doses of 0.5-3 mg/kg give a pressor 
effect (10-30 mm mercury) or cause an increase in the arterial pressure followed by a de- 
crease (compounds 1 and 3). Compounds with piperazine (compound 18) and diamino (compounds 
7/5) substituents also cause some hypertensive reaction. 

Derivatives of benzo[b]thiophene sulfone with branched hydroxyalkyl amino (compounds 
ii and 12), cycloamino (compound 18), and ethylenediamino (compound 14) substituents give 
a temporary depressor effect (10-40 mm mercury) in doses of 0.5-2 mg/kg. 

Some piperazine derivatives of benzo[b]thiophene sulfone in doses of 0.5-2 mg/kg dis- 
play antihistamine activity (compounds i, 3, and 6) and adrenosensitizing activity (compounds 
2 and 6); diamino derivatives (compounds 14 and 15) also increase the pressor reaction of 
adrenaline. 

All the substances studied show approximately the same degree of antagonism in rela- 
tion to the spasmogenic action of barium chloride on isolated lengths of rat intestine. Pi- 
perazine derivatives (compound 1 and 6), piperidine (compound 18), and ethylene diamine de- 
rivatives (compound 14) decreased the smooth muscle contraction caused by acetyl choline in 
very low concentrations (10 -6 g/ml). 
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The results obtained show that the organylamino derivatives of benzo[b]thiophene sul- 
fone possess to a greater or lesser extent depressing activity, and some of them affect the 
stimulating action of amphetamine. 

Hydroxyalkyl amino derivatives (compounds ii and 12) with a branched alkyl chain 
(branched near the nitrogen atom) displayantispasmodic activity. Compounds containing an 
unbranched hydroxyalkyl amino or diamino group (compound 15) do not possess such properties. 

In addition to this, some benzo[b]thiophene sulfone derivativespossess hypotensive, 
antihistamine, and spasmolitic properties. 

Comparison of the mean effective doses of amino derivatives of benzo[b]thiophene sul- 
fones indicates that there are two factors which determine the most pronounced neurotropic 
activity of the derivatives -- the presence of an alkylpiperazine substituent in the 3 posi- 
tion and the branched alkyl chain of the amino substituent. 

Diamino derivatives of benzo[b]thiophene sulfone and some cycloamino derivatives are 
characterized by a very narrow interval between the depressing activity and a lethal effect. 

The relationship which is found to exist between the depressing activity of the com- 
pound and its chemical structure indicates that it would be of interest to study new piper- 
azino and hydroxyalkyl amino derivatives of benzo[b]thiophene sulfones. 
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