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Work in our Laboratories has led to a number of new approaches for the construction of the 

a-methylene lactone structural unit employing O-hydroxymethyl,' a-carboxylic acid,2 and (II- 

phenylseleny13 lactones. Continued interest4 in methods for the synthesis of a-methylene lactones 

prompts us to report a novel CZ-methylenation procedure for conversion of the trans-fused y- 

butyrolactone 1 into the trans-fused CZ-methyleney-butyrolactone 5 with complete exclusion of the 

endocyclic isomer 6. 
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Our approach to CY-methyleney-butyrolactone 5 utilizes the reported capabilities of sulfoxides 

to undergo thermal elimination. 596 Publication of our Cz-methylenation sequence is i%rther 

prompted by the recent disclosure that thermolysis of CY-methylsulfinyl la&one I affords 

butenolide II. 
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Our approach requires a stereospecific introduction of the CZ-phenylsulfenyl 



low Ho. 13 

suhstituent in order to establish the required anti relationship between the a-phenylsulfinyl 

group and the adjacent methine proton. The abwe requirement has been realized and we now 

outline the synthetic sequence. 
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To a tetrahydrofursn (THF) solution of lithium diisopropylamide (1.2 equziveJ.ents)(LDA) at 

-78” was added very slowly la&ox&& in THF. !the la&me enolate at -78” was treated with a 

THE' solution of ethyl iodide (1.2 equivalents) containing hexamethylphosphoremide (HMPA) 

(1 equivalen&; After addition was ca@lete; the reaction temperature was raised to -40" and 

stirring was continu& for 3 hours. Work-up afforded a 95$ yield of pure monanetl@ated 

lactone 5. Stereospecific introduction of the~cdphenylsulfenyl group was achieved as follows. 
& 

The enoLate of methylated la&me 2_prepared as d&scribed above was treated with diphenyl- 

disulfide7 (1.2 equivalents) in TIIF containing HMPA (1.2 equivalents) at -78”. The reaction was 

stirred for 30 minutes at -78” , warmed to -20' (30 minutes) followed by wsrm.in~ to room 
'. 

temperature. There was obtained an 815 isolated yield of pure crystalline a-phenylsulfenyl 

la&one amp l20-121°. Oddation with sodium meta-period&e8 in aqueous methanol at roau 

temperature &forded a 95% yield of crystdline sulfotide 5. Ihermolysis (~J.5hours) of the 

a-phwlsulfinyl lactone ftproceeded smoothly at 115” (neat) resulting in a 93% yield of pure 

cr_met&d_ene-+&yrolactone zwhich was shown to be identical (ir, -9 tic, f3lc) with an 

authentic samplel. 



A similar.sequence of reactions was applied to the cis-fused y-butyrolactone 7. The success of - 

the a-methylenation sequence is, however, dependent upon the proper stereochemical relationship 

between the a-phe~lsulfinyl substituent and the adjacent methine proton. In order to achieve the 

required anti relationship in the &s-fused lactone 7, the order of introduction of the a-methyl - 

and CLpheqylsulfenyl groups must be reversed. Ol-Phenylsulfeuylation of 7 employing the procedure 

described above afforded after purification by column chromatography (silica gel) a 2:l mixture of 

Wphenylsulfenyl lactones 8 and 8'in 71$ isolated yield. _ N 
Methylation of 8 (as described above) 

resulted in exklusive formation of pure 9 in 91$ isolated yield. As anticipated, methylation of 8' 

afforded a 70% isolated yield of pure 9. Oxidation of 9 with sodium meta-periodate generated the 

crystalline sulfoxide 10 in 82$ yield. Pyrolysis of the CY-phenylsulfinyl lactone 10 resulted in 

formation of the cis-fused CGmetbyl,ener-butyrolactone 11 in high yield. Lactone llwas shown to - 

be identical (ir, MU’, tic, glc) with an authentic sample prepared by an alternate route. 339 
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This new ol-methylenation procedure for the exclusive introduction of the a-methyleney- 

butyrolactone structural moiety present in a wide variety of sesquiterpenes 
10 

should prove useful 

in natural product synthesis. Furthermore, Cr-phenylsulfenyl lactone 3 represents a stable, 

protected form of an CX-methylene lactone which allows for other structural modifications prior to 

pyrolysis. Such masked Cr-methylene lactones would be useful in the synthesis of highly 

functionalized sesquiterpenes (e.g. vernolepin"). 
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