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The nucleophilic reac t ions  of 2,3-dichlorobenzo[b]thiophene 1,1-dioxide with a -  and f l -  
g lycols ,  a - d i a m i n e s ,  and a - a m i n o  alcohols p roceed  with c leavage  of hydrogen chlor ide  
to give the p rev ious ly  unknown 3-monosubs t i tu ted  der iva t ives  of 2-chlorobenzo[b] thio-  
phene 1,1-dioxide.  The second functional group (the hydroxyl  group in amino alcohols) 
does not enter  into the reac t ion .  

The C 2 = C  3 bond in benzo[b]thiophene 1,1-dioxide is s i m i l a r  to the double bond of divinyl sulfone, 
which is capable  of adding nucleophilic reagen ts  [1-4]. 

We have invest igated the nucleophilic addition of difunctional reagen ts  - glycols,  d iamines ,  and amino 
alcohols - to 2,3-diehlorobenzo[b]thiophene 1,1-dioxide (I). Compound I adds 1,2-  and 1 ,3-glycols  in the 
p r e sence  of alkali  with spli t t ing out of HC1 to give 2-chloro-3-hydroxyalkoxybenzo[b] th iophene 1,1-dioxides 
(II) (Table 1): 
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Even when a cons ide rab le  excess  of I is p resen t ,  the second hydroxyl group of the glycol does not enter  into 
the r eac t ion .  

The p r e s e n c e  of a hydroxyalkoxy group in the 3 posit ion was proved  by hydro lys i s  of compounds of 
the II type to give 3-oxo-2-ch loro-2 ,3-d ihydrobenzo[b] th iophene  1,1-dioxide (IID. The IR s p e c t r a  of II con-  
tain absorpt ion  m a x i m a  at 1265-1270 and 3600 c m  -1, which co r r e spond  to the vibrat ions  of the = C - O - C  
and O - H  groups ,  r e spec t ive ly .  

Compound I f o r m s  the cor responding  3 -amino- subs t i t u t ed  IVa-c  with excess  1 ,2-d iamine  (ethylene-  
diamine,  p iperaz ine ,  and N-methylp iperaz ine)  in alcohol or benzene.  The second functional group does not 
enter  into the r eac t ion  in this ca se  e i ther .  

Amino alcohols (ethanolamine and diethanolamine) add to I through the amino group with spli t t ing out 
of HC1 to give amino der iva t ives  IVd,e (Table 1). 
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TABLE 1 

omp t R 

Jill o(cH ) o, 0 (CH~) ~OH 

N (CH2CH2) 2NHT 
IVc [ N (CH2CH2) iNCH3 
IVd NH (CH2) ~OH 
IV e N(CH2CH2OH)~ 

Mp, ~ 
(from 
ethanol): 

132--133 
129--130 
181--182 
t56--157" 
168--169 
191--192 
134--136 

Empirical 
formula 

Found,% I Calc.,% Yield, 

CloHf--,l'O4S 46,1 3,8 
CI,HuCIOaS 48,31 4,0 
CloHuC1N20~S 46,314,4 
CI2HI~C1N202S 50,9] 4,5 
CI3H15CIN~O~,S 52,6[ 5,3 
CIoHIoCI!NOaS 46,3 3,8 
CI2HI4C1NO4S 47,2 4,3 

46,1  3 ,5  - -  65 
--148,1t4,01- 61 

10,9[ 46,41 4,3] 10,8] 59 
9,8 50,6t4,61 9,8177 
9,0152,315,11 9,41 81 
5,2 46,2 3,9J 5,4 68 
4,9 47,4 4,6 4,6 59 

* F r o m  benzene -hexane .  
T The hydrochlor ide (Va) had mp 228-233 ~ (dee.). Found,U: C 44.3; 
H 4.8; N 8.9. CI2HI3CIN202S �9 HCI. Calculated,%: C 44.8; H 4.4; N 8.7. 
$ The hydroehlor ide (Vb) had mp 223-226 ~ (dec.). Found,U: C 46.3; 
H 4.6; N 7.9. CI3HI5CIN202S . HC1. Calculated,e/c: C 46.6; H 4.8; N 8.3. 

a Y=NH(CH2)~NIf2; bu CY=N(EH2CH2)zNCHa: 
d Y=NHCH~CH2OI|; e y=N(CH2C[]2OH)2 

The s t ruc ture  of amino derivatives IV was confirmed by the presence  in their  IR spec t ra  of absorp-  
tion bands of the stretching vibrations of ----C-N groups at 1270-1280 cm -1 and of the s t re tching vibrations 
of a hydroxyl group (for IVd,e) at 3520-3550 cm -1 . When amines IV are heated with dilute sulfuric acid, 
they a re  hydrolyzed to III; this conf i rms that the substituent is in the 3 position. 

2 -Chloro-3-p iperaz ino-  (IVb) and 2-ehloro-3-(N' -methylpiperaz ino)benzo [b]thiophene 1,1-dioxide 
(IVc) can be converted to the corresponding hydrochlorides (V) by the action of alcoholic HC1 solution. The 
remaining amino derivatives are  hydrolyzed under s imi lar  conditions. 

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

2-Chloro-3-(w-hydroxyalkoxy)benzo[b]thiophene 1,1-Dioxides (H) (Table 1). A 0.01-mole sample of 
I [5] was added to a solution of 0.01 mole of KOH in 40 ml of the appropriate  glycol, and the mixture was 
heated on a boiling water  bath for 4 h and fi l tered.  The excess glycol was removed by vacuum distillation, 
and the result ing precipi ta te  was separated and washed with water .  

2-Chloro-3-aminobenzo[b]thiophene 1,1-Dioxides (IVa-c) (Table 1). A solution of 0.01 mole of I and 
0.03 mole of diamine in 40 ml of 85U ethanol was refluxed for 3 h and fi l tered.  The solvent was removed 
by distillation, and the residue was washed with water and recrys ta l l i zed .  

2-Chloro-3-piperazinobenzo[b]thiophene 1,1-Dioxide Hydrochloride (Va). A 1-ml  sample of concen-  
t ra ted hydrochloric  acid was added to a solution of 1.42 g (0,05 mole) of IVb in 10 ml of ethanol. The r e -  
sulting precipitate was washed with alcohol until it was neutral .  The yield of Va with mp 228-233 ~ (dec .) 
was 1.45 g (88%). 

2-Chloro-3-(N'-methylpiperazino)benzo[b]thiophene 1,1-Dioxide Hydrochloride (Vb). This compound 
was s imi la r ly  obtained in 30U yield f rom IVc and had mp 223-226 ~ (dec.). Evaporation of the f i l t rate gave 
III with mp 154-155 ~ (rap 154-155 ~ according to [1]) in 56% yield. 

2-Chloro-3-( f l -hydroxyethylamino)-  and 2-Chloro-3-[bis(fl-hydroxyethyl)amino]benzo[b]thiophene 
1,1-Dioxides (IVd,e). A solution of 0.051 mole of I and 0.15 mole of amino alcohol in 25 ml of 85U ethanol 
was refluxed for  5 h. Compounds IVd,e were isolated and purified by the procedure  used for IVa-c .  

3-Oxo-2,3-dihydrobenzo[b]thiophene 1,1-Dioxide (III). A solution of 1.42 g (0.005 mole) of IVb in 5 
ml of 6 N H2SO 4 was heated on a boil ing-water  bath for 40 rain. The solid mater ia l  was washed with water  
and recrys ta l l i zed  f rom ethanol to give 0.8 g (73%) of III with mp 154-155~ VC= O 1740 cm - i .  The 2,4- 
dinitrophenylhydrazone had mp 259-262 ~ (dec.). Found,U: N 13.9. CI4H10C1N406S. Calculated,U: N 14.1. 
Compound III was s imi la r ly  obtained by hydrolysis  of the remaining compounds. 
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