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Abstract: Medium-membered beterocyclic allenes were synthesized by the [3,3]sigmatropic rearrangement 
of cyclic thionocarbonates. Using this methodology and a novel application of a SmI2-HMPA reduction, an 
antifungal constituent of Sapiwnjaponicurn, methyl S-hydroxy-5,6octadienoate, was synthesized. 

We recently found that the [3,3]sigmatropic ring expansion of allylic cyclic tbionocarbonates can be used 

in the highly stereoselective synthesis of either 2 or E olefins in IO-membered thiolcarbonates (starting from 

&membered thionocarbonates).2 The yield and stereoselectivity of this reaction encouraged us to see if it 

could be applied to alkynyl cyclic thionocarbonates, which (after ring expansion) would yield medium sized 

heterocyclic allenes.3 a class of compounds otherwise difficult to synthesize.4 We hem report our successful 
conclusion to this study, and application to the synthesis of methyl 8-hydroxy3.6octadienoate which is an 
antifungal constituent of Supium japcnicum. The synthesis also features a novel application of a SmI2-HMPA 

reduction to a cyclic thiolcarbonate. 

Treatment of an acetylene diol monothionocarbonates 1 with lithium bis(trimethylsilyl)amide 
[(TMS)2NLi] gave the heterocyclic allenes 3 via spontaneous ring expansion of cyclic thionocarbonate 
intermediates 2.5 A general experimental procedure is as follows: A 1 M solution of (‘l’MS)2NLi in THF (0.66 

mmol) was injected to a solution of lb (0.6 mmol) in THF (60 ml) with stirring at room temperature. The 
reaction was quenched by the addition of H20 within a 5 min. Usual workup and purification by flash 

chromatography gave the lknembered aIlene 3b (77% yield). The results am summarked in the Table. The 

ease of this reaction is noteworthy and it may be attributed to the favorable conformation of the intermediate 

2b during the rearrangement. The reaction gave 9-membered (run 6) as well as 1 l-membered (run 1) cyclic 

allenes, with recovery (40%) of the starting matetial in run 6. 

For the application of the present method, we attempted the synthesis of a strong antifungal constituent 

86. 7 of Sapium juponicum (Euphorbiaceae). which is commonly found at the base of mountains in Japan 

(S&!m@). 
Addition of a lithium acetylide, prepared from fert-butyldimethylsilylpropargyl ether 4, to the aldehyde 58 

afforded a diol monothionocarbonate lg in 94% yield. This was subjected to the present reaction. Reaction of 
lg with (TMS)2NLi afforded a lo-membered allene 3g9 in 56% yield. The yield is rather low, because of its 

tendency to dimerixe during purification by silica gel column chromatography . 
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