
HETEROCYCLES, Vol 23, No 6, 1985 

FORMATION OF NOVEL HETEROCYCLES, [l]BENZOTHIOPYRAN0[3,4-b]PYRROLE 

DERIVATIVES BY UNUSUAL CYCLIZATION REACTION OF 1-BENZOTHIOPYRAN-I-OXIDE 

DERIVATIVES 

M ik io  ~ o r i * ,  Tadashi Kataoka, H i rosh i  Shimizu, E i j i  Imai ,  Nor iyuk i  Iwata, 

and Nori  h i r o  Kawamura 

Gifu Pharmaceutical Un i ve rs i t y ,  5-6-1, Mitahora-higashi ,  G i f u  502, Japan 

Masayasu Kurono 

Nagoya Laboratory, Sanwa Kagaku Kenkyusho, L td . ,  1212, Gejo-cho, 

Kasugai, A ich i  486, Japan 

--Treatment o f  1-benzothiopyran-1-oxide de r i va t i ves  ( l l a ,b )  w i t h  

s u l f u r y l  c h l o r i d e  and then w i t h  sodium hydr ide  a f f o rded  a novel type of 

de r i va t i ves  o f  [l]benzothiopyrano[3,4-blpyrrole. 

Some su l f u r - con ta in ing  compounds, i nc lud ing  thiambutene, thienomorphans, thiazolomorphans, 

1 
5-metazocine, S-etorphine, etc., possess analgesic a c t i v i t y .  These compounds have su l f u r  atom 

i n  t h e  aromatic moiety. No study has been repor ted on analgesic compounds possessing Sul fur  

atom i n  the  a l i c y c l i c  moiety. I n  the  course o f  our study on such su l f u r - con ta in ing  compounds, 

we found t h a t  unusual c y c l i z a t i o n  reac t i on  o f  1-benzothiopyran-1-oxide de r i va t i ves  (12a.b) gave 

the novel heterocycles,  [l]benzothiopyrano[3,4-blpyrrole der i va t i ves  (2) i n  place of the  usual 

products (1). 

2 4-(2-Aminoethy1)-1-benzothiopyran der i va t i ves  ( 2 , b )  were synthesized by sequence of the 

3 
react ions  shown i n  Scheme 1 from 4-(4-methoxypheny1thio)-?-butanone (3) and 6-methoxy-3,4- 

dihydro-2H-1-benzothiopyran-4-one (B),4 respec t i ve l y .  



Scheme 1 

A solution of the amines ( 3 , b )  in benzene was refluxed with ethyl chlorocarbonate to give the 

carbamates (Ua,b) in 84% and 94% yields. Then, l3,b were oxidized with m-chloroperbenzoic 

acid (m-CPBA) in dichloromethane to give the sulfoxides (1Z_a,b) in 90% and 92% yields. The 

2-position of &,b could not be chlorinated with N-chlorosuccinimide (NCS) or sulfuryl 

chloride, so la,b were led to the corresponding sulfoxides (%,b)  to activate this position. 

The sulfoxides (12a.b) were chlorinated easily with sulfuryl chloride in dich~oromethane,~ and 
the resulting unstable chlorides were immediately treated with sodium hydride in refluxing THF 

to give the novel cyclized products (3,_b)2 in 28% and 52% yields as diastereomeric mixtures 

(Scheme 2). 

Scheme 2 

The structure of &,b was speculated as [l]benrothiopyraoo[3,4-blpyrrole derivatives from the 

NMR data. Furthermore, it was identified by comparison with an authentic sample prepared by 

alternative synthetic route shown in Scheme 3. 
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2 Pumnerer r e a c t i o n  o f  1 3  gave t h e  v i n y l  s u l f i d e  ( 1 3 )  and o x i d a t i o n  o f  13 w i t h  m-CPBA gave the  

2 c y c l i c  v i n y l  s u l f o x i d e  (14). Genera l l y ,  a d d i t i o n  r e a c t i o n  o f  n u c l e o p h i l e s  t o  v i n y l  s u l f o x i d e  

proceeds th rough  Michae l - t ype  r e a c t i o n . 6  The r e a c t i o n  o f  14 w i t h  sodium h y d r i d e  gave t h e  

Michae l - t ype  adduct  (g). Thus, t h e  c y c l i z a t i o n  of 1&,b was supposed t o  proceed by M ichae l -  

t ype  a d d i t i o n  o f  t ype  14 d e r i v e d  f rom d e h y d r o c h l o r i n a t i o n  o f  t h e  u n s t a b l e  c h l o r i d e s  w i t h  sodium 

h y d r i d e ,  b u t  n o t  usual  S 2 r e a ~ t i o n . ~  F i n a l l y ,  &- fused r i n g  system o f  3 , b  was con f i rmed by 
N 

X-ray c r y s t a l l o g r a p h y  of one o f  t h e  isomers of a. 
Pharmacological  r e s u l t s  and s t e r e o c h e m i s t r y  o f  [l]benzothiopyrano[3,4-blpyrrole d e r i v a t i v e s  w i l l  

be p u b l i s h e d  elsewhere. 
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