gasometer through drying traps filled with calcium chloride and potassium hydroxide, after which the mixture
was heated to 110°, and oxygen was bubbled through it. The oxidation was carried out at 110° with vigorous
stirring for 2 h. At the end of the reaction, the precipitate was separated. The reaction products were analyzed
by GLC and acetic acid and I and III-VII were detected. The contact solution was diluted with water and extracted
immediately with ether. The ether extracts were dried with calcined calcium chloride, the ether was removed

by distillation, and the residue was vacuum distilled to give ketone III with mp 87° (¢ mm) and nD2° 1.5623. UV
spectrum in ethanol, Apax, nm {log €): 208 (3.37), 265 (4.00), 296 (4.09). IR spectrum: 1670 (C=0), 1365 cm™!
(CH;). The 2,4~dinitrophenylhydrazone had mp 246°C (from ethanol),
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REACTION OF 2,3-DICHLOROBENZO[b]THIOPHENE
1,1-DIOXIDE WITH CYCLIC AMINES

V. E. Udre and £. Ya. Lukevits UDC 547.735.07

The corresponding p-amino derivatives, which have psychotropic activity, were obtained by reac-
tion of 2,3-dichlorobenzo[b]thiophene 1,1~dioxide with cyclic amines. Their IR and PMR spectra
are presented.

Pesticides and compounds with psychotropic and cardiovascular effects have been found among benzo[b]-
thiophene derivatives in recent years. In order to obtain biologically active compounds — sulfones of condensed
thiophene systems — and study their reactions with nucleophilic reagents [3] we investigated the reaction of 2,3~
dichlorobenzo[b]thiophene 1,1-dioxide (I) with cyclic amines.

N-Aryl and N-alkyl derivatives of piperazine react with sulfone I in refluxing ethanol to give 2-chloro-3-
piperazinobenzo[b]thiophene 1,1-dioxides (I) (Table 1) and the hydrochloride of the corresponding amine (reagent
ratio 1:2). The reaction of sulfone I with excess aziridine, pyrrolidine, piperazine, and perhydroazepine, which
leads to 2-chloro-3-aminobenzo[bjthiophene 1,1-dioxides (I} (Table 1), proceeds similarly.

The reaction of sulfone I with an equimolar amount of aziridine proceeds with opening of the aziridine ring
to give 2-chloro-3-(8-chloroethylamino)benzo[bjthiophene 1,1~dioxide (IV) in low yield. The latter was also.
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TABLE 1. 2-Chloro-3~R-benzo[b]thiophene 1,1-Dioxides II-V

Reac- | mp, °C
Com:JX . Reac (fr%’m Found, % §mpmcal Cale., % Yield,
poun time, | ethanol) ormula 5 P
h NEEE =]
Iia | N-Phenylpiper- 2 177—178 159,914,876 CisHi;CIN0,S [59,614,817,7] 90
azino . !
1Ib p- Methoxyphenyl- 2 164165 |58,6(4,7(7,2 CioH sCINO3S [58,414,9(7,2] 86
erazine
IIc P ethoxyphenyl - 2 198-—199 {58,7 14,817,01 CipHsCIN:O,S [58,414,9]7,2y 87
plpera21no
11d | m-Chlorophenyl- | 2 |175—176|54,8/4.1/69| CisHisCliN:2055]54,7 14,117,186
piperazino
11¢ | N-{8 -Hydroxy- 2,5 1172--17350,915,2|8,7| CisH;;CIN:OsS {51,115,2/8,5{ 85
ethyl)piperazino .
1118 | Aziridino 7 162—163 |49,313,4]5,6{ C1oHsCINO,S  149,6{3,3]5,8] 49
1k Pyl’rOlldlDO 1,5 153 53,114,415,31 CoHsCINO.S 153,414,515,2] 98
111d |Perhydroazepino 1,5 138 56,515,514,7] C1H;sCING,S  [56,415,414,7] 98
IV |8 -Chloroethyl- 4,5 |198--199 {43,3{3,4]4,7] C;oHsClNO,S  [43,3(3,3|5,0{13; 90*
amino
Va |9 (Morpholino)- 1 |163—164 150,915,018,3] CLH,CINGG,S 151,1]5.2]8,5] 83
ethylamino a= i ls
Vb |2-(Piperidino)- l 156 [54,8]|6,0(8,4{ C;sHsCIN:O,S |535,1{5,9/8,6] 84
ethylamino

* From IIla.

obtained by the action of an alcohol solution of HCI on derivative Illa. The PMR spectrum of IV contains signals
of protons of methylene groups in the form of an AA'BB' system at 3.66 and 3.87 ppm, the signal of an NH proton
at 7.2 ppm, and signals of aromatic protons at 7.6 ppm.

Tertiary cyclic amines do not react with I; N~aminoalkyl-substituted morpholines and piperidines react
with I through the primary amino group to give 3-cycloaminoalkylamino derivatives Va, b.

N~R N—R

—"C' so c1
- o
a c:u2 H,S0,
1

e cle e
(C“;) Vi
so2
1l a=d
Il a R=CGH,, b R=C,H,0CH;-p, C R=C4H,0CH -0, d R=C¢H,Cl-m, & R=CH,CH,0H; Il 2 n=1,
bn=3¢C n=4, dn=5
The yields of II, III, and V increase as the basicity of the reacting amine increases. The weakest bases —
2-carbethoxy- and carbomethoxyaziridines — do not react at all with L

The position of the nitrogen-containing substituent in II-V was established by acid hydrolysis to the known
2-chloro-3-0x0-2,3~dihydrobenzofb]thiophene 1,1-dioxide (VD) [4] intense absorption bands of a sulfonyl group
are present in the IR spectra of II-V at 1335-1340 and 1160 cm™

A pharmacological study of the effect of the synthesized amino derivatives of benzo[bjthiophene 1,1-dioxide
on the central nervous system (CNS) showed that, depending on the substituent in the 3 position, they are either
CNS tranquilizers or stimulators [5].

EXPERIMENTAL

The PMR spectra of CDCl, solutions of the compounds were recorded with an R-12A spectrometer (60
MHz) with hexamethyldisiloxane and tetramethylsilane as the internal standards.

2-Chloro-3-aminobenzo[b]thiophene 1,1-Dioxide (IIa-e, IIIb, d). A solution of 4 mmole of sulfone I [6] and
8 mmole of the corresponding amine in 50 ml of 85 ethanol was refluxed, after which it was cooled, and the
resulting precipitate was removed by filtration, washed with water, and recrystallized from alcohol. In the case
of Ille, the solution was evaporated to isolate the crystals.

2-Chloro-3-(2-morpholinoethylamino)- and -(2-piperidinoethylamino)benzo[bjthiophene 1,1- Dioxides (Va,
b). A solution of 4 mmole of I and 8 mmole of the appropriate amine in 40 ml of dry benzene was refluxed, after
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which it was filtered, and the solvent was removed from the filtrate by partial distillation. The residual amine
V was washed with water and recrystallized from alcohol.

2-Chloro-3-aziridinobenzo[b]thiophene 1,1~Dioxide (IIIa). This compound was obtained by the method
used to prepare amine V. It was isolated by complete removal of the solvent by distillation and addition of 5
m1l of ethanol to the residue.

2-Chloro-3-(g-chloroethylamino)benzo[b]thiophene 1,1-Dioxide (IV). A 1-g sample of aziridine derivative
IIla was dissolved in ethanol, and 10 ml of alcohol saturated with HC1 was added. The solvent was removed by
distillation, and the residue was washed with water and recrystallized from ethanol.

3-Ox0-2-chloro~2,3~dihydrobenzo{b]thiophene 1,1-Dioxide (VI}. This compound was obtained by hydrolysis
of II-V in 6 N H,80, and had mp 154-155°. IR spectrum: 1740 cm” ! {CO).
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ORGANIC COMPOUNDS OF SELENIUM AND TELLURIUM
I. REACTION OF SELENIUM TETRAHALIDES WITH 1,5- AND 1,6-DIOLEFINS
AND THEIR DERIVATIVES

Yu. V. Migalina, V., I. Staninets, UDC 547.739
V. G. Lendel, I. M. Balog,

V. A. Palyulin, A. 8. Koz"'min,

and N. 8. Zefirov

Heterocyclic compounds containing a selenium(IV) atom as the heteroatom were obtained by the
action of selenium tetrahalides on 1,5- and 1,6~diolefins and their derivatives.

One of the methods for the syathesis of selenium-containing heterocyclic compounds is cyclization of
diolefins under the influence of selenium monochloride [1]. The literature does not contain data on the use of
selenium tetrabalides in these reactions, whereas it is known [2] that selenium tetrachloride, as an electrophilic
reagent, is capable of adding to olefinic carbon atoms to give bis{S~chloroalkyl)selenium dichlorides.

In the present research we studied the addition of selenium tetrahalides to diolefins 1,5-hexadiene ~ (I),
diallyl ether (Ila), diallyl sulfide (ilb), diallylamine (Ilc), ethyldiallylamine (IId), and phenyldiallylamine (Ile). It
was found that the addition of selenium tetrahalide to the appropriate hydrohalic acid in an ether solution of I
under mild conditions is accompanied by the formation of a crystalline substance, in which, according to the IR
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