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Abstract: An enantiospecific route to two &lactone natural products, (6R)-(-)-massoialactone 

and (4R.6R)-(+)-4-hydroxy-6-pentylvalerolactone, has been developed by using (R)- 

epichlomhydrin as a chill starting material 

The truer-P-hydroxy-6lactone system is an essential structural feature associated with the HMG-COA 

reductase inhibiting activity of compactin and mevinolin. l In connection with our synthetic project toward 

compactin and the related compounds,2 we report herewith enantiospecific syntheses of two naturally occurring 

Glactones, (6R)-(-)-massoialactone 3~~ (1) and (4R,6R)-(+>4-hydroxy-6-pentylvalerolactone4*s (2), from (R)- 

epichlorohydrin (3) by employing our own strategy 216 for the construction of rruns-p-hydroxy-Nactone 

system. 

Fig. 1 

Treatment of (R)-epichlorohydrin’ (3) with lithium dibutylcuprate, prepared from n-butyllithium and 

copper(I) iodide in the same flask, afforded the chlorohydrin8 4, [CZ]D30 -1.47 (c 1.0, CHCl3), in 73.7% yield. 

Upon exposure to an excess amount (4 eqtiv.) of lithium acetylide ethylenediamine complex in DMSO solution 

at room temperature 4 furnished the P_hydroxyacetylene 6, [a]$ +22.2 (c 1.0. MeOH). in 94.8% yield viu a 

transient formation of the epoxide (5). Since the epoxide (5) was found to be veq elusive owing to its high 
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volatility, this one-flas ]proceclure was essential for the efficient conversion. In or&r to introduce the 

k 
carbomethoxy group, terminal acetylene 6 so obtained was then stirred with a catalytic amount of 

palladium(Il) chloride (6 mol %) and copper@) chloride (2 equiv.) in methanol in the ptesence of sodium acetate 

(2 equiv.) under atmosp ‘&c pressure of carbon monoxide9 which gave rise to the expected propiolate ester (7). 

[aID +11.95 (c 1.8, %HCl3), in 85.1% yield. Partial hydrogenation of 7 followed by acid-catalyxed 

cyclization of the resul d ’ g @)-ester (8) afforded (a)-(-)- massoialactone (l), [a]$9 -107.52 (c 1.07, CHCl3) 

]lit.4b [a]D -109 (c 9.1, cf-iC13)], in 75.7% yield. 

When optically active massoialactone (1) thus obtained was exposed to alkaline hydrogen peroxide,2s6 

highly diastereoselective apoxidation occurred to give the epoxide (9), [aID= +81.3 (c 1.0, CHC13). in 83% 

yield10 as a single product presumably via a stercoelectronically favored transition statett (la). Subsequent 

treatment of 9 with the phenylselenolate complex,2.6.12 generated from diphenyl diselenide and sodium 

borohydride in the same lask, allowed facile and regioselective cleavage of the epoxide bond to give the &sited 

natural product, (4R,6R)~(+)-4-hydroxy-6-pentylvalerolactone (2). [alD2* +38.4 (c 1.15. CHC13)13 [lit.5a 

[aID +27.4 (c 11.7, CHCl3)], in 74.2% yield. 

Scheme 2 
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