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Abstract: Starting from D-ribose, a formal total synthesis of the antifungal mold metabolite (-)- 
isoavenaciolide is described. 

The antifungal mold metabolites avenaciolide (1)2, isoavenaciolide (33, and ethisolide (a)4 

have attracted much attention due to their biological activity as well as their unique bis- 

butyrolactone skeleton. A number of syntheses of avenaciolide have appeared however much less 

work has been directed towards isoavenaciolide or ethisolide. Herein we report a very efficient 

synthesis (18% overall yield) of bislactone 4 (a known precursor of (-)-isoavenaciolide2d) utilizing 

D-ribose as our starting material. 
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Retrosynthetically, the target molecule 4 was envisioned to be available from 5 via a BusSnH 

mediated radical cyclization and subsequent oxidation of the acetals. Enol ether 5 was to be 
constructed by an SN~’ opening of vinyl carbonate 6 which was envisioned to arise from D-ribose. 
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The synthesis of the requisite vinyl carbonate is shown in Scheme 1. Treatment of D-ribose 

with ally1 alcohols and 2,4-dimethoxybenzaldehyde with azeotropic removal of water afforded 

furanoside Z (81%)s as a 4:l mixture of diastereomers at the benzylic position. Tosylation of the 

primary alcohol followed by oxidation (DDQ, H20, CHsCN) of the dimethoxybenzylidene acetal7 

and hydrolysis (aq. KOH, MeOH) of the resulting dimethoxybenzoates (a 1 :l regioisomeric mixture) 

produced diol B in 89% yield. Sequential treatment of a DMF solution of 8 with Nal, DBU then 

carbonyl diimidazole yielded vinyl carbonate 9 (85% from S, 36% overall from ribose). 
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Conversion of carbonate 9 to bislactone 4 (Scheme 2) was initiated by treatment of 9 with (n- 

C7Hts)CuCNLis producing the desired S&!’ product up) in 85% yield. Conversion to bromoacetal 

JJ. followed by free radical cyclization (BusSnH, AIBN, PhH) of the crude product gave the bisacetal 

12 (as a 1 :l mixture at the new acetal center, 76% from j.Q) 9. The octyl side chain was exclusively 

endo as one would predict from approach of the bulky BusSnH from the least sterically hindered 

face of the molecule. At this point 12 was treated with a catalytic amount of Hz activated 

[COD]lr(Ph2MeP)zPFs to isomerize the ally1 unit to the easily removable vinyl etherto. After 

isomerization was complete addition of aqueous HsSO4 to the reaction mixture produced the 

bishemiacetal JJ as a mixture of diastereomers. Collins oxidation of u affords the crystalline 

bislactone 4 (78% from 12). Bislactone 4 showed virtually identical melting point (110.5111’ C, 

Iit.zd l10.5-111.5° C) and rotation ([alzoo = -7.35” (~1 .O, CHCIS), lit.sd [a12’o = -7.52”) as those 

reported previously for this compound. 
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In the early stages of our work on this synthesis we found that it was extremely difficult to 
hydrolyze bisacetal i to &, presumably cation jji is destabilized by the inductive effect of the a- 

oxygen. An ally1 protecting group for the acetal was then chosen since removal of the ally1 

group can be accomplished without proceeding through iii. For a similar effect in the 

MCPBA/BFs oxidation of i see reference 2f. 
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Interestingly, different cuprate reagents produce different results. Treatment of vinyl carbonate i 

with dialkyl cuprates produced diene ii (requires two equivalents of cuprate for complete 

conversion). Dialkylcyanocuprates also produced j.i but monoalkylcyanocuprates yielded the 

S&Z’ product iii. 
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