
g a s o m e t e r  through drying t r aps  filled with ca lc ium chlor ide  and po tass ium hydroxide, af ter  which the mixture  
was heated to 110 ~ , and oxygen was bubbled through it. The oxidation was c a r r i e d  out at 110 ~ with v igorous  
s t i r r i ng  for  2 h. At the end of the reac t ion ,  the prec ip i ta te  was separa ted .  The reac t ion  products  were  analyzed 
by GLC and acet ic  acid and I and I I I -VII  were  detected.  The contact  solution was diluted with water  and ex t rac ted  
immedia te ly  with e ther .  The e ther  ex t r ac t s  were  dr ied with calcined ca lc ium chlor ide ,  the e ther  was removed  
by dist i l lat ion,  and the res idue  was vacuum dist i l led to give ketone III with mp 87 ~ (4 ram) and riD2~ 1.5623. UV 
spec t rum In ethanol,  Amax, nm (log e): 208 (3.37), 265 (4.00), 296 (4.09). tR spec t rum:  1670 (C=O), 1365 cm -1 
(CH3). The 2 ,4-dini t rophenylhydrazone had mp 246~ (from ethanol)~ 
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REACTION OF 2,3-DICHLOROBENZO[b]THIOPHENE 

1,I-DIOXIDE WITH CYCLIC AMINES 

V. l~. Udre and I~. Ya. Lukevits UDC 547.735.07 

The cor responding  p : amino  der iva t ives ,  which have psychotropic  act ivi ty,  were  obtained by r e a c -  
tion of 2,3-dichlorobenzo[b]thiophene 1,1-dioxide with cyclic  amines .  The i r  IR and PMR spec t r a  
a r e  p resen ted .  

Pes t i c ides  and compounds with psychotropic  and ca rd iovascu l a r  effects  have been found among benzo[b]- 
thiophene de r iva t ives  in r ecen t  y e a r s .  In o rder  to obtain biologically act ive compounds - sulfones of condensed 
thiophene s y s t e m s  - and study their  r eac t ions  with nucleophilic r eagen t s  [3] we invest igated the reac t ion  of 2,3- 
dichlorebenzo[b]thiophene 1,1-dioxide (I) with cycl ic  amines .  

N-Ary l  and N-alkyl  der iva t ives  of p iperaz ine  r eac t  with sutfone t in refluxing ethanol to give 2 - c h l o r o - 3 -  
piperazinobenzo[b]thiophene 1,1-dioxides (I1) (Table 1) and the hydrochlor ide of the cor responding  amine (reagent 
ra t io  1 : 2). The reac t ion  of sulfone I with excess  azi r id ine ,  pyr ro l id ine ,  p iperaz ine ,  and perhydroazepine ,  which 
leads to 2-chloro--3-aminobenzo[~o]thiophene 1,1-dioxides (III) (Table 1), p roceeds  s imi l a r ly .  

The reac t ion  of sulfone I with an equimolar  amount of azi r id ine  p roceeds  with opening of the azi r id ine  r ing 
to give 2-chtoro-3-( /3-chloroethylamino)benzo[b] thiophene 1,1-dioxide (IV) in low yield.  The la t ter  was a l so  

Insti tute of Organic Synthesis ,  Academy of Sciences of the Latvian SSR, Riga226006. Trans la ted  f rom Khimiya 
Gete ro t s ik l ichesk ikh  Soedinenii, No. 1, pp. 56-57, January ,  1977. Original  a r t i c le  submit ted J anua ry  19,1976. 
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T A B L E  i .  2 -Ch lo ro -3 -R-benzo [b ] th iophene  1 ,1-Dioxides  II-V 

ColT1 - 
~ound 

IIat  N-Phenylpiper- 
[ azino - 

IIb I p,Methoxyphenyl- 
l pSperazlno . 

IIc l o-~emoxypnenyl- 
I plperazlno 

IId [ m-.Chlorophenyl- 
| plperazmo 

IIe N-(B -Hydroxy- 
ethyl)piperazino 

IIIa[ Aziridino 
III b [ Pyrrolidino 
IIId I Perhydroazepino 

IV [ B-Chloroethyl- 
l alTllno 

va 2-(Morpholino)- 
[ ethylamino 

Vb [2-(Plperidino)- 
] ethylamino 

* From IIIa. 

donReac" [~rommP' ~C } Found, % Empirical 
#m~. ethan0i) i c H N formula 

2 177--178159,9 t4,817,6 C~sH~TCIN~O~S 159,6 4,8 
2 164--165158,614,717,2 C~gH~gC1N2QS J58,4 4,9 

2 175--176 [54,8 [4,1 [6,9 ~ CzsH~6Ct2N202S [54,7 ! 4,1 

2 172--173150,915,218,71C,,H,rCIN2QS }51,I 5,2 

7 162--163 I49,3J3,4J5,6]CaoHsCl/q02S ]49,6 !3,3 
1 153 ~53,114,415,3[C~2H~2CINO_~S [534 4,5 

Calc., % i ~:eld, 

c tVl 
L7 90 

7,2 " 86 

7,21 87 

7,11 86 
8,5] 85 

5,8[ 49 
5,2 / 98 
4,71 98 

5,0113; 90*" 

s,5/ s3 

8,6 84 

obtained by the act ion of an a lcohol  solut ion of HC1 on de r iva t i ve  ItIa. The  PMR s p e c t r u m  of IV conta ins  s ignals  
of p ro tons  of me thy lene  groups  in the fo rm  of an AA'BB'  s y s t e m  at 3.66 and 3.87 ppm,  the s ignal  of an NH p ro ton  
at  7.2 ppm,  and s igna ls  of a r o m a t i c  p ro tons  at 7.6 ppm.  

T e r t i a r y  cyc l i c  amines  do not r e a c t  with I; N-aminoa lky l - subs t i t u t ed  morpho l ines  and p ipe r id ines  r e a c t  
with I th rough  the p r i m a r y  amino group to give 3 - cyc loaminoa lky l amino  de r iva t i ve s  Va, b. 

, Nk__/N--R --r 

.N/c. . c, 

-fiCI ~ "SO~ xCl 

fH a-d 

II a R=C6H5, b R=%H4OCHa-P, C R=CsH4OCH3-o, d R=C6H4CI-m, e R=CH2CH2OH; III a .=I., 
bn=3. C n=4, dn=S 

The yields of II, III, and V increase as the basieity of the reacting amine increases. The weakest bases - 

2-carbethoxy- and carbomethoxyaziridines - do not react at all with I. 

The position of the nitrogen-containing substituent in II-V was established by acid hydrolysis to the known 
2 - c h l o r o ' 3 - o x o - 2 , 3 - d i h y d r o b e n z o [ b ] t h i o p h e n e  1 ,1-d ioxide  (VI) [4]; in tense  absorp t ion  bands of a sul fonyl  group 
a re  p r e s e n t  in the IR s p e c t r a  of II-V at 1335-1340 and 1160 cm -1. 

A p h a r m a c o l o g i c a l  s tudy of the e f fec t  of the syn thes ized  amino de r iva t ives  of benzo[bj th iophene 1 ,1-dioxide  
on the c e n t r a l  ne rvous  s y s t e m  (CNS) showed that ,  depending on the subs t i tuent  in the 3 posi t ion ,  they a r e  e i t he r  
CNS t r a n q u i l i z e r s  or  s t i m u l a t o r s  [5]. 

EXPERIMENTAL 

The PMR spectra of CDCI 3 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 l,l-Dioxide (IIa-e, Ill]o, 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 reerystallized from alcohol. In the case 

of IIIe, the solution was evaporated to isolate the crystals. 

2-Chloro-3-(2-morpholinoethylamino)-and -(2-piperidinoethylamino)benzo[b]thiophene l,l-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 fi l tered,  and the solvent was removed from the fil trate by par t ia l  distillation. The residual  amine 
V was washed with water  and recrys ta l l i zed  from alcohol. 

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

2-Chloro-3-0%chloroethylamino)benzo[b]thiophene 1,1-Dioxide (W). A 1-g sample of aziridkne derivative 
IIIa 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 recrys ta l l i zed  from ethanol. 

3-Oxo-2-chloro-2,3-dihydrobenzo[b] thiophene 1,1-Dioxide (VI). This compound was obtained by hydrolysis  
of II-V in 6 N H2SO a and had mp 154-155 ~ I:R spec t rum:  1740 cm -~ {CO). 

I. 

2. 
3. 
4. 
5. 

6. 
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O R G A N I C  C O M P O U N D S  OF S E L E N I U M  AND T E L L U R I U M  

I. REACTION OF SELENIUM TETRAHALIDES WIT}t 1,5- AND 1,6-DIOLEFINS 

AND THEIR DERIVATIXzES 

Yu .  V.  M i g a l i n a ,  V.  I .  S t a n i n e t s ,  
V.  G.  L e n d e l ,  I .  M. B a l o g ,  
V.  k .  P a l y u l i n ,  A.  S. K o z ' m i n ,  
a n d  N. S. Z e f i r o v  

UDC 547.739 

Heterocycl ic  compounds containing a selenium(IV) atom as the heteroatom were obtained by the 
action of selenium tetrahal ides on 1,5- and 1,6-diolefins and their derivatives.  

One of the methods for the synthesis of selenium-containing heterocyclic compounds is cyclization of 
diolefins under the influence of selenium monochloride [I]. The literature does not contain data on the use of 
selenium tetra}~alides in these reactions, whereas it is known [2] that selenium tetraehloride, as an electrophilic 
reagent, is capable of adding to olefinic carbon atoms to give bis(fl-chloroalkyl)selenium dichlorides. 

In the present research we studied the addition of selenium tetrahalides to diolefins 1,5-hexadiene - (1), 
diallyl ether (IIa), diallyl sulfide (lib), diallylamine (IIc), ethyldiallylamine (lid), and phenyldiallylamine (lie). 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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