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A New, Effective Route to Methyl Substituted 
3~~,4,6a-Tetrahydr~zH-cyclo~n~[~]~ran-2-c)nes. 

Abstnrcfi 3,344,~-T~y~~~ydkgKnra[blfuran_2saer, 1, important stating matdais in the 
synthesis of hear condeosed triquinane sesquimpenes. have been prepared in an efficient manner by an 
effective biicbation of 3-bydroxy-6-heptenoic acids. followed by a Baeyer-Villiger oxidation of the 
bicyclo[3.2.O]hept-3-erb6-one intemediatm. 

In 1986, Curran et al* reported a very efficient reaction for the opening of 3,3~4,6a-~~y~o-~- 

cyclopenta[b]furan-2-ones with organocopper reagents (“RCu”/MgBr$ and provided an operationally simple 

method to effect the S&‘-anti opening of vinyl lactones la-c with good to excelIent regioselectivity. 

This reaction was essential in the construction of tram+3,5disubstituted-cyclopemenes, versatile 

precursors for a tandem mdical cycliition to produce linear condensed ~q~ sesquiterpenes such as 

hirsutene?+3 A-capnellene,4 Hanoi, and coriolin.5 The Curran procedure is very elegant and &ficient and 

therefore serves as the key step in several other syntheses.e~7~s 

It should be noted however that the preparation of the starting vinyl lactones is a long and time consuming 

sequence.g ‘Ibis paper deals with an improved approach to 3.3a,4,6a-tetrahydro-2Wcyclopenta[b]furan-2-ones 1 

(Scheme 1). It consists of an efficient bicyclixation of 3-hy~xy-6-hep~no~ acids 2 into the ~o~s~nding 

bicy~lo[3.Z.~]hept-3~n-6-ones 3, followed by regioselective Baeyer-ViIliger oxidation of them to generate the 

vinyl lactones. 

ZaRt,R2,Rg=I-I 
2b Rt = CH3; R2, R3 = H 
Z.cRz=CH3;R1,R3=H 
2dR3=CH3;R1.R2=H 
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The bicyc~~on was performed dough an ~~oI~u~ [2+23 ~cloaddition of in sihc generated 

unsaturated ketenes, obtained by treatment of ~hy~oxy-~hep~noic acids 2 with potassium acetate and acetic 

anhydride firstly at room temperature. (2 h) and then at refhrx conditions (4 h).l@ll 

The conversion of bicycIo[3.2.0lhept-3-en-6-ones 3 into the title compounds12 was carried out with 30% 

hydrogen peroxide in 90% acetic acid at 0°C for 12 h. The esters of fhydroxy-6-heptenoic acids were prepared 

in good yields by a Reformatsky reaction using the procedure of Rathke and Lindert*f or by alkylation of the 

dianion of ethyl acetoacetate14 followed by chemioselective reduction with sodium borohytide in methanol. The 
hydrolysis of the esters was performed with a 10% methanolic solution of potassium hydroxide at room 

~rn~at~e. 

The results obtained so far indicate this to be a general procedure, superior to the more cautions methods 

to prepare 3,3att,sa_t-~~yclo~n~~]fun (la) and its 3a-, 5- and 6a-methyl derivatives (lb- 

d). Further prospects for the utilization of b~yclo[3.2.OJhept-3~n~6-ones in organic synthesis are currently 

under consideration. 
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