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The application of latent functionality to the problem of organic
synthesis 1s of considerable current interest.! In this regard, we re-
port the use of latent carbonyl functionality applied to the stereospe-

cific total synthesis of dl-4-1isoavenaciolide (I), an antifungal minor

2

metabolite of Aspergillus avenaceus

n-CgHyy

The bislactone I has recently been prepared 1n 3% overall yield by a
twelve step route starting from the aconic acid II and proceeding through
the a-keto ester III and the a-hydroxy butenolide Iv.? Using a latent
carbonyl anion, we have developed a five step construction of I in 51%
overall yield starting from the butenolide v* proceeding through the in-
termediate IV. Thus, the key step 1n our synthesis 1is the conjugate ad-

dition of the latent carbonyl anion VI to the butenolide V.
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Treatment of ethyl diethoxyacetate (1l equiv) with lithium diisopropyl
amide (1 equiv, 1 M in THF) at ~78° for 15 min affords the colorless car-
bonyl anion equivalent VI.5 To this anion was slowly added a solution of
the butenolide V (0.5 equiv, 1 M in THF) followed by immediate guenching
at -78° with saturated ammonium chloride. Standard work-up afforded the
adduct VII (o1l) as the sole reaction product. Hydrolytic rearrangement
of VII (1 equiv) was accomplished by heating at 100° for 48 hrs in 60%
aqueous THF solution containing 10 equivalent of perchloric acid. Ex-
traction of the acidic material from the resulting mixture gave pure o
hydroxy butenolide IV (mp 69-71°, lit. 66-71°)3 1in 80% overall yield from
v.©

Catalytic reductaion of IV (100 atm, 0.5 M in acetic acid) with 5%
rhodium on alumina gave the hydroxy lactone VIII which wathout purifi-
cation was treated with boron trifluoride (gas) 1n methylene chloride so-
lution (0.1 M) for 30 min at 0°. Crystallization of this reaction mix-
ture from ether-hexane gave pure bislactone IX (mp 84°, lit. 81-82.5°)°%

1n 80% overall yield from IV.
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Elaboration of this bislactone IX into I was carried out using the
procedure of F. Johnson.’ Thus, reaction of IX with Stiles reagent at
150° for 2 hrs followed by treatment with aqueous formaldehyde and di-
ethylamine in acetic acid buffered with sodium acetate afforded after
standard work-up and crystallization from ether-hexane pure dl-4-iso-
avenaciolide (mp 99-99.5°, lat. 99-101°)° in 80% overall yield from IXx.°
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