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Bis(thiopheny1) derivatives of dibenzylbutyrolactones undergo cyclisation 
elimination and dehydrogenation when treated with mercuric trifluoroacetate. 
The process is a short, efficient synthesis of certain arylnaphthalene lignans. 

The reaction of gem-dithioaryl compounds with a heavy metal salt or an alkylating 
agent provides access to stabilised cations or their equivalents under non-acidic conditions 
On the other hand benzylic alcohols readily yield cations under mild acidic conditi0ns.l 
Thus it is conceivable that in a molecule (1, containing both groups that ring closure 
could be carried out in a carefully controlled fashion [Scheme) giving ready access to 
several important classes of lignan. 

kheme 1 

In order to test the feasibility of the heavy metal initiated ring closure 
without possible complexities due to the benzylic alcohol group of (l), we initiated a 
study of compounds (z), readily available as shown in Scheme 2.2 We-have previously shown 
that lactones (2) are converted in high yields to dibenzylbutyrolactones (3), which are 
members of a class of lignan that includes the first lignans to be discovered in mammals. 2 

We hoped that heavy metal treatment of (2) would yield the stabilised cation (t), which 
would undergo cyclisation to (5) and heavy metal assisted elimination to (6). Compounds 
(5) should be valuable intermediates as they could be specifically hydrogeiiated or undergo 
dehydrogenation to the naphthalene lactones (z) (Scheme 2). 
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In the event it was found with all reagents tried (Hg(02C.CF3)2, HgC12/Pr2lNEt, 
CuC12/ZnC12) in a wide variety of conditions, the only cyclised products that were obtained 
were the arylnaphthalenes (1). Accepting this, we found that optimum conditions for the 
cyclisation of (a) involved an excess of Hg(02CCF3)2 and a stream of oxygen through the 
reaction mixture to give (Ia), retro-justicidin B, in 59% isolated yield.* In addition two 
acyclic lactones assigned structures (8-a) and (?a) were isolated as well as diphenyldi- 
sulphide. 
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(8) (2, Cl_o, 
The second dithioketal (2b) gave two arylnaphthalenes formulated as (zb) and (10) 

in 20% and 34% yield. Compound @) was completely characterised but (10) was never 
obtained absolutely pure and its structure is based on U.V., 1~ n.m.r. and massspectraldata. 

Thus although the process could not be stopped at the desired dihydronaphthalene 
lignans (6), but instead gave the arylnaphthalene lignans (7) it is a short efficient 
synthesis-of the latter compounds and shows that the concept of the metal mediated 
cyclisation in non-acidic conditions is viable. 

* 
Except where stated all new compounds were completely characterised.4 
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