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Abstract : The iaomeric Q- and y-pyronea 8 and 9 have been synthesised 
through oxidative cycliaation of the intermediate 5. prepared via Claiaen 
condensation of a protected I?-ketoeater with lithio ethyl acetate. 

Lygodinolide (1). a novel pyranoditerpene, was recently isolated 1 by us as a minor 

constituent of the fern Lygodium flexuoaum, reported’ to exhibit antifertility activity. 

The unique structural features and the potential bioactivity of the molecule prompted 

us to undertake a total synthesis of 1. It was perceived that the construction of the 

crucial spire’ furopyrone ring system with an adjacent methylene aubatituent would 

form an ideal initial target. Herein we report the highly regioselective synthesis of 

the model compound 8 and the isomer 9, containin the Spiro furo-a-pyrone and -y- 

pyrone moieties respectively. through a common intermediate 5. 

Ae outlined in Scheme I, the synthesis involved Claisen condensation of the ketal 

eater 2 with the lithio salt of ethyl acetate followed by alkylation of the product 33 

with (3-cyclogeranyl bromide to afford 4 (69%) as a diaatereoiaomeric mixture 
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Reagents and condi.tions : (i) LiHMDS (2 eqv), ethyl acetate (2 eqv), -78’ to O°C, 2h; 
(ii) NaH (1.25 eqv), B-cyclogeranyl bromide (1.2 eqv), THF, 0” to 25’C, 16h, then reflux, 
3h; (iii) Pd(II) chloride-acetonitrile (2 mole %I, acetone, rt, 24h; (iv) DBU (1 eqv), 
benzene, reflux, 14h; (v) m-CPBA (50X, 2.5 eqv), CaO (6.5 eqv), anh. sodium sulfate (24.3 

eqv), dlchloromethane, 17 to 25”C, 14h; (vi) m-CPBA (50%. 1.3 eqv), CSA (Cat), 
djchloromethane, 0’ to 25”C, 17h; (vii) sul.furyi chloride (2 eqv), DBU (5 eqv), 
dichloromethane,~20:C, 4h. 
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(although separated chromatographically for characterisation, thF mixture as such was 

used for thF subsequent steps). Diketallsatlon of 4 with PdC12 (CH3CN)2 in acetone4 

to the dFsired diketoester and subsequent cyclisation with DBU in benzene5 then 

produced the pyrone 5 in 85% yield. This approach for pyrone synthesis permits a 

wide flexibility in introducing the substftuents. 

Oxidatfve cyclisatlon of 5 with m-chloroperbenzoic acid gave a 3:7 mixture of the 

isomeric Spiro furo-a-pyrone 6 and - y-pyrone 7 separated by column chromatography. 

The desired selectivity In product formation could however be realised through a 

remarkable control of reaction conditions. Thus, using a catalytic amount of camphor 

sulphonic acid, the y-pyrone was formed almost exclusively (85%). On the other hand, 

the product ratio could be dramatically altered in favour of the desired isomer 6 

(74%) by carryinp out the reaction jn presence of an acid scavenger (CaO). 

Finally, dehydration of 6 led to the olefin 8 (82$) representing the crucial Spiro 

furo-a-pyrone-cyclohexane rin8 structure of 1. while 7 yielded 9 (85$). 
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