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3=Thiabicyclo[ 3,2,0]hepta- 1,4=diene 
By P. J. GARRATT* and D. N. NICOLAIDES 

(Chemistry Department, University College London, 20 Gordon Street, London MJClH OA J)  

SU~IJZPFLUY~ 3-Thiabicyclo[3,2,0]hepta-1,4-diene (3) has been 1,2-dione (I)  and the bis-ylide (2). Oxidation of (3) gave 
synthesised by a Wittig reaction between cyclobutane- the corresponding sulphone (4). 
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3-THI AB ICY c L 0  [3,2,0] HEPTA- 1, ~ - D I E N E  (4,5-dihydrocyclo- 
butarc] thiophen) (3) is a molecule of considerable current 
interest for which an unusual chemistry has been predicted.l 
Compound (3) also provides a model system with which to 
compare the properties of thienocyclobutadienes [e.g. ( 5 ) ]  
and related systems.2 Recently four highly halogenated deri- 
vatives of (3) were r e p ~ r t e d , ~  but the degree of substitution 
precluded the observation of much spectroscopic data. We 
now report the synthesis of the parent system (3). 

Reaction of cyclobutane-1,2-dione4 with the bis-ylide (2), 
prepared from thiodimethylenebis(tripheny1phosphonium) 
~lichloride,~ in ether a t  - 65' under nitrogen gave ca. 5% of 
(3) as a coloui-less liquid,?: T (CDCl,) 3.24 (s,  HA) and 6.98 
(s, HB) (ratio 1 : 2), Amax (EtOH) 244 nm ( E  7800). Oxida- 
tion of (3) with H20, in acetic acid gave 65% of the sulphone 
(4), m.p. 127.5-125.5",~ T (CDCl,) 3.98 (s, HA) and 6.67 
(s, HB) (ratio 1 ; 2), Amax 225 ( E  3300) and 292 nm (1300), 
the electronic spectrum being characteristic of a thiophen 
dioxide. 3-Thiabicyclo[3,2,0]hepta- 1,4-diene readily adds 
bromine to give a tetrabromide, and this and other aspects 
of its chemistry are under investigation. 

The chemical shift (7 3-24) of HA in (3) is that expected 
€or a proton on a 3,4-dialkyl-substituted t h i ~ p h e n , ~  and 
differs significantly from the chemical shifts of the corres- 
ponding protons in 6,7-diphenyl-3-thiabicyclo [3,2,0]hepta- 
triene (5 )  (7 3.84) and 2-thianorbiphenylene (6) (7 3-51).2 
On oxidation of (3) to the sulphone (4), the HA signal 

experiences an upfield shift (0.74 p.p.m.) similar to that 
observed on oxidation of 3,4-dimethylthiophen to its 
sulphone (0.54 p.p.m.),' but in marked contrast to the shift 
observed (0.09 p.p.m.) when (6) is oxidised to its corres- 
ponding sulphone.2 These differences can be explained if 

1 H A  

( 6 )  

it is assumed that compounds (5 )  and (5) have paramagnetic 
contributions to the ring current arising from the four- 
membered ring, as previously suggested,2 whereas (3) 
does not. 
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7 Cornpound (3) was isolated by a combination of column chromatography (Also3), distillation, and g.1.c. 
$ Satisfactory high resolution mass spectra and microanalytical results were obtained. 
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