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Abstract - Benzylic selenonium salt of 1,l 1-methanoselenomethano-SH,7H- 

dibenzo[b.g][l,S]diselenocin was treated with tert-BuOK to give the corresponding 

Stevens-type rearrangement product which was converted into a new heterocyclic 

compound, 1.1 l-ethano-5H,7H-dibenw[b,gJ[l,S]diselenon (4). upon treatment 

with m-chloroperbenwlc acid. The conformahonal property of 4 is described. 

Although we recently reported that the oxidation of a cyclic trisselenide, 1,ll-methanoselenomethano-SH,7H- 

diknzo[b,g][l,S]d~seleno~n (1). with 2 equiv of NOPF6 gave a novel selenurane dication salt containing a 

transannular Se-Se-Se bond,' the reactivities of the trisselenlde have remained less explored. We now report a 

new type formation of the endocyclic double bond via the Stevens-type rearrangement of the selenonium sali of 

1,  together with some conformational properties. 

It has been known that the transformation of sulfide linkages in dithia[3.3]metacyclophane to carbon-carbon 

double bonds can be performed by a reaction sequence of a Stevens rearrangement followed by a Hofmann 

elmination.2 However, such reactions of cyclic selenides were not explored, a little information of the 
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reactivity of alkyl substituted selenonium salts are avatlahle.3 A new strategy for the synthesis of selenepin 

involving endocyclic double bond was performed as follows (Scheme 1). Treatment of the trisselenlde (1) 

with (Me0)2HC+BF4- at room temperature gave the monoselenonium salt (2).4 When the benzylic 

selenonium salt (2) was allowed to react with fen-BuOK at -20 'C, the Stevens-type rearrangement product (3) 

was obtained in 67% yield.5.6 ReactIan of 3 with m-chloroperbenzoic acid (MCPBA) led to the olefinic 

products, the selenepin (4) (16%) and its selenoxide (5) (43%).7 This is a new method for the preparation of 

the endocyclic olefin from diselena[3.3]metacyclophane,3 and may be applied to a synthesis of olefinic 

[2,2]metacycIophane from d1selena[3.3]metacyclophane 

In conformational properties of 4 concerning eight-membered rings, two typical different conformers such as 

chair and boat-forms can exist.8 The conformers can be assigned by the 1H-nmr spectral data for benzylic 

methylene protons of the eight-membered ring. The 1H-nmr spectrum of 4 in CDCl3 at 25 "C shows the 

benzylic protons as an AB peak at 6 3.72 and 5.88 ( J =  13 Hz), which is assigned to the chair form. 

When the selenide (4) was dissolyed in concentrated &So4 (98%) at room temperature,g the conformation of 

4 in CDCl3 was changed completely to the boat form (6) in D2SO4 as shown by 1H-nmr spectroscopy, i.e., 

the benzylic methylene protons appear at 6 5.23 and 5.74 (ABq, J = 15 Hz) (Scheme 2).1° More significant 

spectroscopic evidence for the formation of 6 was ohtamed in the TSe-nmr spectrum. ,The proton-nolse- 

decoupled TSe-nmr spectrum ofthe D2S04 solution o f 4  exhibits two resonances at 6 737.2 (SeCff~Ar) and 6 



HETEROCYCLES, Vol. 41, No. 6,1995 1129 

776.6 (SeAr), indicating the formation of diselena dication.11 S~milarly,, the dication (6) was formed on 

treatment of the selenoxide (5) with concd DzSO4, since the 'H, '3C, and 77Se-nmr chemlcal shifts of 5 in 

concd D2SO4 observed agreed well with those for 6 obtained from 4. Further studies on the reactivities of the 

selenepin and related compounds are in progress. 

4 Scheme 2 6 5 
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