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2-Chtoro-3- [7- (organos i ly l )propylamine]benzo[b] th iophene  1,1-dioxides a re  formed in the r e -  
action of 2,3--dichlorobenzo[b]thiophene 1,1-dioxide with 3 -aminopropy l s i l anes ,  3 - a m i n o -  
p ropy l s i loxanes ,  and 3 -aminopropy l s i l a t r ane  ~ 

Continuing our  invest igat ion of nucleophilic addition to 2,3-dichlorobenzo [b]thiophene 1,1-dioxide (I) 
[1], which is an effect ive fungicide [2, 3], we decided to study the reac t ion  of I with 3 -aminopropy l s i l anes ,  
which display an t imicrobia l  act ivi ty  [4, 5], in o r d e r  to obtain organosi l icon der iva t ives  of benzo[b]thiophene 
and to de te rmine  the fungistat ic act ivi ty of the compounds obtained. 

When I is refluxed with t r i a lky l (3-aminopropyl ) s i l anes ,  hep tamethyl -3- (~ / -aminopropyl ) t r i s i loxane ,  
3 -aminopropy l t r i e thoxys i l ane ,  and 1 - ( ' / - aminopropy l ) s i l a t r ane  (in a m o l a r  ra t io  of 1:3)  in benzene for  3 h, 
2-chloro-3-[~/- (organosi lyl )propylamino]benzo[b] thiophene 1,1-dioxides (IV) and the hydrochlor ides  of the 
cor responding  3 -aminopropy l s i l anes  or  3 -aminopropy l s i l a t r ane  (Table 1) are formed in yields of 60-70~: 

I ii a-i III Iva-i v 

We were  unable to obtain the assumed in termedia te  (III). Lowering of the t empe ra tu r e  f r o m  80 to 
20~ and changing the mo la r  rat io  of the reagents  to 1 : 1 led only to a considerable  dec r ea se  in the yield 
of IV. Addition of the aminoalkyls i lanes  and dehydrochlor inat ion apparent ly  proceed s imul taneously .  

The s t ruc tu re  of IV was es tab l i shed  by their  acid hydro lys i s  to 3 -oxo-2-ch lo ro -2 ,3 -d ihydrobenzo[b] -  
thiophene 1,1-dioxide (V) and was confirmed by the IR s p e c t r a ,  which contain the following absorpt ion 
bands:  v=CN at 1275-1285 e m  -1, VNH at  3360-3390 cm -1, VSO 2 at 1335-1340 and 1160 c m  - I ,  and 6CHS i 

a t  1260-1270 c m - L  The absorpt ion  band at 578 cm -1 for  IVi can be assigned to the s t re tch ing  vibrat ions  
of  the Si ~ N bond [6]. 

Compound V was also formed in an a t t empt  to obtain the hydrochlor ides  of IV by the action of a lco-  
holic hydrogen chlor ide .  

Compound I and all of the aminoalkyls i lanes  (IIa-h) used suppres s  the growth of the pathogenic fungi 
Candida albicans 17/846, Epidermophyton  Kaufmann-Wolf  41, and Trichophyton gypseum 4/3.  The min i -  
mum concentrat ion that s u p p r e s s e s  the growth of the fungi is 55.6, 3.5, and 6.9 ~ g / m l  for  I ,  r e spec t ive ly ,  
and 7.8, 15.6, and 7.8 ~g /ml  for diethylamyl  der ivat ive  IIg. However ,  the introduction of an aminopropy l -  
s i lyl  grouping (in place  of  the 3 -aminopropyl t r i e thoxys i ly l  grouping) into the I molecule depr ives  i t  of its 
fungistatic act ivi ty.  

We thank A. Zile for the de te rmina t ion  of the fungistat ic act ivi ty .  
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T A B L E  1. 2 - C h l o r o - 3 - [ T - ( o r g a n o s i l y l ) p r o p y l a m i n o ] b e n z o [ b ] -  
th iophene  1 , 1 - D i o x i d e s  ( IVa-i)  

Com~ 

pound 

I V a  
IVb 
IVc 
IVd 
IVf 

IVi 
IVj 

R R' 

CHa C4H9 
CHa (CH~)aSiO 
C2Hs CsHu 
C2H~ C~Hs 
CaH7 C2Hs 
C4H9 C~Hs 
CsHll C2Hs 
C2HsO C2H50 
(OCH2CH2)3N 

rap, ~C 

149 
152 
129 
178 
172 
163 
145 

22137228 

Empirical 
formula t c 

Found,% 

C2oH32CINO2SS/ t57,8 
CIsHa~CiNO4SSia ] 46,5 
C23H3sCINQSSi [ 60,8 
CITH26CINO2SSi I 54,9 
CIsH28CINO2SSi [ 56,3 
C~gH3oCINO~SSi ] 56,5 
C2oH32CINO~SSi ] 58,0 
CIrH26CINO~SSi 48,8 
C~TH2aCINzOsSSi 47,6 

li N 

8,0 3,4 
6,9 3,0 
8,6 3,1 
7,3 3,8 
7,4 3,5 
7,5 3,5 
7,9 3,0 
6.3 3,2 
5,2 6,6 

Calc., 

C H N 

58,0 7,8 3,4 57 
46,7 5,7 2,9 58 
60,6 8,4 3, 68 
54,9 7,l 3,81 73 
56,0 7,3 3,6] 70 
57,1 7,6 3,5/70 
58,0 7,8 3,3/68 
48,6 6.2 3,3 56 
47,4 5,4 6,5 79 

E X P E R I M E N T A L  

2 - C h l o r o - 3 - [ y - ( o r g a n o s i l y l ) p r o p y l a m i n o ] b e n z o [ b ] t h i o p h e n e  1 , 1 - D i o x i d e s  (IVa-h) ( see  Tab le  1). A 
s o l u t i o n  of  4 m m o l e  of I [7] and 12 m m o l e  of II in 15 ml of d r y  be nz e ne  was  r e f luxed  for  3 h, a f t e r  which  i t  
was  f i l t e r e d  and the s o l v e n t  was  p a r t i a l l y  r e m o v e d  by d i s t i l l a t i o n .  The p r e c i p i t a t e d  IV was  washed  wi th  
hexane  and r e c r y s t a l l i z e d  f r o m  b e n z e n e - h e x a n e .  

2 - C h l o r o - 3 - [ T - ( 1 - s i l a t r a n y l ) p r o p y l a m i n o ] b e n z o [ b ]  th iophene  1 ,1 -Diox ide  (IV/). A so lu t ion  of 4 m m o l e  
of  I and 12 m m o l e  of  II i  [8] in 20 m[ of  d r y  be nz e ne  was  re f luxed  for  3 h, a f t e r  which  the p r e c i p i t a t e  was  
r e m o v e d  by f i l t r a t i o n ,  washed  with  w a t e r ,  and r e c r y s t a l l i z e d  f r o m  d i m e t h y l f o r m a m i d e .  

3 - O x o - 2 - c h l o r 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 iox ide .  This  compound  was  ob ta ined  by  h y d r o l y -  
s i s  of  IV wi th  6 N H2SO ~ [1] and had mp 154-155 ~ and vCO 1740 cm-1 .  
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