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Ring-opening Reaction in the Thiophen Series: Reaction between 
3,4=Dinitrothiophen and Secondary Aminest 

By C. DELL’ERBA, D. SPINELLI,*$ and G. LEANDRI 

(IstitHto di Chimica deEk’ UniversitZt, Via Pastore 3, Genova, Italy, 16132) 

IN the course of our work1 on nucleophilic substitution in the 
thiophen series we reported that 3,4-dinitrothiophen reacts 
with sodium thiophenoxide to give phenyl 2-(4-nitro) thienyl 
sulphide via a cinenucleophilic substitution.2 

We have now observed that 3,4-dinitrothiophen (I) 
reacts ‘vith piperidine in methanol a t  room temperature to 
give a yellow compound (11) (m.p. 200”) and H,S. Analyti- 
cal datit (C, H, N; S absent; molecular weight) for compound 
(11) correspond to the formula C14H22N404. Yields of H,S 
and (11) are consistent with reaction: 

‘C’ 

The ring-opening of 3,44initrothiophen has no parallel 
in other aromatic systems. Compound (11) has 
been :;hewn to be 1 ,kdipiperidino-ZJ3-dinitrobutadiene 
C,H,&CH : C(N02)C(S02) : CH.NC,H,, on the basis of 
n.m.r. spectral data (60 Mc./sec., CDCl,), T 1.45 (s, IH), 
6-48 (in, 4H), and 8.34 (m, 6H) and the U.V. absorption 
maximum (Amax 360 nm., log E 4.5) characteristic of a 
nitro-enamine gr0up.3 

3,4-Dinitrothiophen reacts in a similar way with various 
other secondary amines (see Table). 

According to Gronowitz’s nomen~lature,~ the reaction is 
a “nonbenzoid” reaction of a thiophen compound. 

Other instances of ring opening in the thiophen series are 
known, e.g., decomposition of organolithium compounds,6 
catalytic desulphurations, or a hydrolytic process in 
hindered thiophens by action of Derbyshire and Waters’ 
reagent ;’ z.e., drastic conditions are necessary. 

TABLE 

XHC : C(NOJC(N0,) : CHX 

X Colour M.p. 
Morpholino . . * .  . . Yellow 260’ 

NMe, .. .. - .  Yellow 207’ 
NEt, .. .. . . Orange-yellow 154” 
NPrnz . , .. . . Orange-yellow 127’ 
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