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Abstract: A boron trifluoride-catalyzed reaction of thiiranoradialene 3 

afforded dimerization products including two novel dithia[6]rad.ialenes, whose 

structures were determined by spectroscopies and X-ray crystal analyses. 

Allene episulfide 1 is an unique thiirane having an exomethylene group - 

and thereby is suggested to participate a tautomerism involving thioxyallyl 

ion 2 
1 . Thus, in the reaction with acid, we have observed an efficient 

ring opening of 1 to form a few dimerization products. - 

Meanwhile recently, the [nlradialenes have received considerable attention 

from not only synthetic but also theoretical aspects. 
2 

In the course Of 
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studing our recent syntheses of hetero[3]radialenes such as thiiranoradialene 

3 and its S-oxide 4, 
3 

we have performed acid-catalyzed reaction of 3 and - 

found the formation of dithia[6]radialenes as novel products. 

Treatment of 33( 7 mm01 ) with boron trifluoride etherate( 47%, 1.0 ml ) 

in dichloromethane( 15 ml ) at 20°C caused a rapid disappearance of 3 and - 

appearance of new spots with lower Rf values than that of 3 on TLC within - 

five min. Successful isolation of the products was carried out by 

preparative high pressure liquid chromatography. Besides polymeric part, 

four components were separated respectively after twenty recyclings through a 

column( 20@ x 600mm x 2 ). The products were recrystallized from hexane 

and then subjected to the usual spectral analyses. 
4 

Inspection of the 

spectral data 
4 

and 6 have 1,4 

radialenes. 

chromophore is 

revealed the product structures of 5 - 8. Both 5 -- - 

and 1,2-dithia[6]radialene structures as first hetero[6]- 

The 7 is 2,5-diallenyl-1,4-dithiane while thioketone - 

suggested for 8 by its characteristic purple-red color- - 

Figure 1. ORTEP drawings of the molecular structures of 5 and 1. 

Bond lengths(i): 5; sl-Cl 1.78, cl-c2 1.50, Cl-C5 1.33; 7: S1-Cl 1.84, 

c1-c2 1.52, cz-S2 1.79, C2-C5 1.30, C5-C6 1.30. 
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The total isolated yield was ca. 30%( i.e. 5% for 2, 3% for 5, 14% for 7 

and 7% for 8 ), although it is not optimized. The yield, however, is - 

rather high in comparison with dimerization yields of common thiiranes 
5 

. 

With catalytic amount of boron trifluoride, the reaction became slow and the 

yields of the products were low. Better result was obtained with excess 

boron trifluoride in nonpolar solvent such as dichloromethane or hexane. 

X-Ray crystal analyses were done for suitable single crystals of both 5 

and 1. 
6 

The molecular structures are shown in Figure 1 which clearly 

convinces the proposed structures. 

Although diene parts of 5 are not plane probably due to steric 

constraints of terminal methyl groups, 2 underwent double [2+4]cycloaddtion 

with two equivalentsof a strong dienophile 9 to give dithiine lO( R=Ph ) in - - 

quantitative yield. Similarly 1,2_dithia[6]radialene 6 afforded selectively - 

the cycloaddition product 11( R=Me ) in quantitative yield. - 

Formation of the dithiaL6Iradialenes is explained by assuming a common 

opened intermediate(l2) as shown in Scheme 1. - 

3 
A=Lewis 

acid 
12 

Scheme 1 

Scheme 1. Courses for product formation. Arrows indicate 

sites ofC-S and C-C bond formation. 
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