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MYCORRHIEIN A: A SYNTHESIS OF TRICYCLIC ENONES EPIMERIC WITH AND IDENTICAL WITH 
THE KEY SYNTHETIC INTERMEDIATE OF KOFT AND SMITH 
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Summary: The benzofuranol (5) has been converted in eight steps to the epimeric 

(a)-tricyclic enones (12) and (2); the latter is the key intermediate in the Koft and Smith 

synthesis 2 of mycorrhisin A (3) and related substances. 

The first total synthesis of mycorrhizin A (3), an antifungal substance isolated by 

Trofast and Wickberg' from an unidentified mycorrhizal organism, was reported by Koft and 

Smith2 in 1982. In this synthesis the hydroxybensofuranone (1) was converted in about nine 

steps to the key tricyclic enone (2); a silylated side chain was then added with an alkenyl 

cuprate, and the product modified in three or four further steps to give racemic 

mycorrhisin A. 
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We have reported an alternative approach to substances of this class in which a 

commercial insecticide intermediate, the bensofuranol (51, 
3 
was converted in four steps into 

the cyclopentadiene adduct (6).* Flash vacuum pyrolysis (f.v.p.1 of (6) yielded the 

O-methyl derivative of the parent system (41, but attempts to introduce 

in the synthesis have been unsuccessful.5 We now outline the conversion 

the epimeric enones (12) and (21, so that the two appr,oaches converge. 
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In contrast to the slow but complete silylation of alcohol (91 (Et3SiC1, Et3N, DMAP, 

CH*C12, 200, 18 h) the minor product of hydride reduction (101, m.p. 119-120°, with the same 

reagents (20°, 42 h) failed to undergo silylation of the hydroxyl group on the hindered 

concave B-face of the molecule. Direct f.v.p. of (lo), however, gave the hydroxy-enone (13) 

as a viscous oil (>95%). hiethylsilylation of (13) then proceeded quantitatively to give 

the (f)-tricyclic enone (2) as an oil which proved indistinguishable (infrared spectra; 'H 

n.m.r. spectra; t.1.c. on silica, EtOAc/light petroleum, 1:s) from a sample of (2) kindly 

provided by Professor A.B. Smith, III.8 

Although this synthesis is marginally shorter than that of Koft and Smith2, the photo- 

chemical step (iv) in the conversion of (5) to (6) is not easy to scale up beyond 1 g of 

diasomethane adduct, and the utility of the epimeric enone (12) in that synthesis2 has not 

been demonstrated. Attempts to invert the stereochemistry of alcohol (11) through a 

Mitsunobu reaction' gave instead the product of an apparent hydride shift which will be 

discussed elsewhere. 
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