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Abstract: A new heterocyclic compound, l,ll-(etheno)-5H,7H-dibenzo[b,g][l,5]dithiocin (1) 
has been prepared by treatment of mono-sulfonium salt of l,ll-(methanothiomethano)-5H,7H- 
dibenzo[b,g][l,5]dithiocin with t-BuOK in a one step; the reactivities and the transannular 
pa -(>S+-S+<) interaction in 1 are described. 

We recently reported the synthesis of a new sulfur-bridged dithia[3.3]- 
metacyclophane, l,ll-(methanothiomethano)-5H,7H-dibenzo[b,g][l,5]dithiocin 
(2) and the transannular bond formation between the three sulfur atoms, i.e., 
dicationic salt 2a.l This characteristic behavior of 2 has promoted our 
interest in investigation of the structure and the reactivity of the 
analogous compound of 2. Here, we wish to report the preparation, and the 
physical and chemical properties of another new heterocyclic compound, l,ll- 
(etheno)-5H,7H-dibenzo[b,g][l,5]dithiocin (1) together with some intriguing 
reactivities of sulfonium salts of 1 and 2. 

In general, the transformation of sulfide linkages in dithia[3.3]meta- 
cyclophane to carbon-carbon double bonds can be performed by a reaction 
sequence of a Stevens rearrangement followed by a Hofmann elimination. 2 

Interestingly, we have found that the formation of a double bond from 
sufonium salt 34 took place in a one-step, afforded the compound l5 upon 
treatment with t-BuOK (Scheme 1). 
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schmm 1. a, (MeO)ZHC+BF4-; b, t-BuOK 
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dissolution in concentrated sulfuric acid-d2 (coned D2SO4) (98%) at room 
temperature, sulfide 1 resulted in a deep-red colored solution. 12 In the 
500-MHz 'H NMR, two methylene signals adjacent to the sulfenyl group for 1 in 

CDC13 (v&:de supra) disappeared and new AB quartet peaks appeared at 
downfield, 6 5.35 and 5.82 (J=16 Hz) in coned D2SO4, indicating the formation 
of dithia dication 1Ol3 (Scheme 3), while in the 13C NMR, the absorption of 
the methylene carbon atoms was shifted to downfield from 6 41.0 to 63.9. 
Furthermore, the transannular interaction between the double bond and dithia 
dication in the structure 10 is supported by the 13C NMR spectroscopic data 
indicating that the olefinic carbon signal at 6 125.7 in CDC13 shifts to 
6 137.9 in coned D2SO4. These spectra did not change for at least two weeks 
at room temperature, suggesting that 1 is very stable in coned H2SO4 
solution. Hydrolysis of the D2S04 solution of 1 led to l,ll-(etheno)-5H,7H- 
dibenzo[b,g][l,5]dithiocin S-oxide (11)14 in 86% yield and none of sulfide 1 
was obtained. No addition products to the double bond and the incorporation 
of deuterium were observed at all. 

1 10 11 
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The reaction of 1 with NO+PF6- (2 equiv) as one-electron-oxidizing agent gave 
the dication salt 10whichwas reactedwithH20to afford the sulfoxide llin 
91% yield. The reaction of sulfide 1 in coned D2SO4 may proceed through the 
initial formation of the monocationic species such as the cation radical by 
an electron-transfer or the sulfidonium cation of 1, which is subsequently 
converted into the dithia dication 10. This finding is quite different from 
that of sulfide 12 which is unstable in coned H2SO4 and the 'H and 13C NMR 
spectra of the D2SO4 solution of 12 showed complex signals. 
Actually the products obtained after the hydrolysis were 

- 
- 

composed of a complex mixture which was not characterized 
further.15 These results demonstrate that the dication 10 
is remarkably stabilized by transannular participation of qP 

/ \/ 

the double bond to the (>S+-S+<) dicationic center, namely 
pn+s+ -S+<) interaction. Further studies on this 
transannular interaction are in progress. 
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