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REACTION OF 1,3-DITHIOLE-2-THIONES WITH ENAMINES. 

FORMATION OF 1,3-DITHIONIN-2-THIONE, A NOVEL HETEROCYCLE 
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Reaction of 4-phenyl- (?a) and 4,5-diphenyl-1,3-dithiole- 

2-thione (4b) - with 1-pyrrolidinocyclopentene gave 1,3- 

dithionin-2-thiones (?a,b), novel heterocycles, while 

reaction of ?a with 1-pyrrolidinocyclohexene afforded 

thiophene 1 3 .  

We have previously reported the photochemical reaction of 

1,2-dithiole-3-thiones (1) with olefins giving thioacylketene 

thioacetal (2) and one of us (F.I.) has disclosed the reaction 

of 1 with enamines leading to thiopyran-2-thiones ( 2 ) .  2 



In connection with these studies, we became interested in 

the reaction of enamines with 1,3-dithiole-2-thione (41, the 

isomer of 1.3 We wish to report here its preliminary results. 
The reactions of 4-phenyl- ($a) and 4.5-diphenyl-l,3-dithiole- 

2-thione (ib) with excess 1-pyrrolidinocyclopentene (in reflux- 

ing acetonitrile, 2 hr, under nitrogen) led to the formation of 

l,3-dithionin-2-thiones (5a) - and (5b) in 17 and 27% yields, 

respectively. The structure of 5 was determined by spectral 4 

and analytical data and Raney nickel desulfurization Of 53 

giving compound 6. Similar W spectra of 5a and 5b4 suggest 
that both have the same conjugated system. 

The 1,3-dithionin-2-thione here obtained is a novel heterocycle 

with 10n electrons in the ring and its chemistry would be an 

intriguing subject in view of the recent interest in 1,3-dithiole- 

2-thione associated with highly conductive organic charge 

transfer complex (TTF-TCNQ) . 5 
~n contrast with the reaction with 1-pyrrolidinocyclopentene, 

the reaction of %a with 1-pyrrolidinocyclohexene afforded thio- 

phene (1) in 20% yield. 
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The structure of 2 was established by comparison of the spectral 

data and melting point with reported values. 6 

The formation of 5 and 2 is considered to be explained by 

nucleophilic attack of an enamine at the position 4 (or 5 )  of 4 
as depicted below. 

A second enamine attacks a zwitterion (8) in the case of more 
reactive pyrrolidinocyclopentene, while 8 loses carbon disulfide 
in the case of less reactive pyrrolidinocyclohexene. These 

reactions are, to the best of our knowledge, the first example 

of nucleophilic attack at the position 4 (or 5) of 1,3-dithiole- 

2-thiones. 
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