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Abstract: The key step in a synthesis of a precursor for ring A in doxorubicin is the stereoselective control of 

the epoxidation of a homoallylic alcohol by ester and hydroxyl groups; the result leads to a new method of 

forming lactones in excellent yields under neutral conditions. 

Many syntheses of the important anticancer drug doxorubicin 1 and related compounds have been 

reported? Comparatively few are stereoselective and of these only three2 involved introducing the ck C&, diol 

before the tetracyclic skeleton had been completed? 
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We now report a stereoselective synthesis in 5 steps of the diol2”, a precursor for the A ring, in 54% 

overall yield from m-anisic acid, 3 (Scheme 1). The key step 5 + 7 is a stereoselective epoxidation controlled 
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by a homoallylic alcohol and an ester group. The addition of dichloroceriumtrimethylsilylacetylideS to the keto 

ester 4’ at -7g’C. gave the adduct s’. The stereochemistry of 5”, was established by the fact that when the 

rea&er3 was &w& fb, m 2~ 32 2zq~22a~~ &&WC J&ig qiiMIi& t& &C~~FITC 4 wa3- &~iMzr? 

Epoxidation of 5 by &butyl hydroperoxide in refluxing benzene in the presence of molybdenum 

hexacarbonyP yielded the epoxide 7’1’~ (75%). The structure of 7 was confirmed by the fact that the diol2” 

obtained from 7 was converted into an acetonide and a carbonate. Two byproducts”, the iactone 64 and the 

epoxy lactone 8’, and starting material (5 - 10%) were also isolated from the epoxidation. 
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PearsonI has shown that an ester group has a cis directing effect on epoxidations using t-butyl hydroperotide 

catalyzed by molybdenum hexacarbonyl. This led us to suspect that the epoxidation of 5 to 7 might involve an 

intermediate of the type 9. The idea is supported by the fact that 5 and 7 are converted in excellent yields into 

the lactones 6 and 10'" respectively when refluxed in benzene in the presence of molybdenyl acetylacetonate.fi 

Little lactone was formed in the absence of the catalyst. This method provides a way of making lactones under 

neutral CWA&~~C&. AM~ough the cis direc&g eI@ietl oi alkyric and homoaI\yZc hydroxyls in epoxidations is used 

frtepue~@ in qz.ntie2$, wt, ~ZZUW d RD ~AGQW e@2&2 claim of ej~~&Mff~ being dtrected by 2 &caupD 
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