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TOTAL SYNTHESIS OF (+)-STERPURIC ACID 
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Abstract: The unusual sesquiterpenoid fungal metabolite sterpuric acid (1) has been 
assembled in 11 steps and 11% overall yield from the readily available vinyl sulfone 2. 

The fungus Stereum purpureum (class Basidiomycetes) is recognized to be responsible 

for the destruction of plum, apple, and other fruit trees, as well as mountain ash, 

cotoneaster, and aspen. 1 Trees infected by this fungus develop foliage with a dull leaden 

or metallic luster, thus the colloquial term "silver leaf disease". When grown under 

laboratory conditions in malt extract-dextrose-peptone liquid culture, S. purpureum fur- 

nishes a broth, extracts of which contain sterpuric acid (1),2 a new sesquiterpenoid of 

unusual type, as a major constituent.3 Ayer and coworkers have unequivocally established 

the structure 

is elaborated 

of 1 by single crystal X-ray analysis. Biosynthetic studies 

in viva from acetate units via humulene and the protoilludyl 

suggest that 1 

cation. 4 

Despite the novel structural features of this family of fungal metabolites,5 only two 

reports have appeared outlining efforts directed toward the synthesis of the fundamental 

sterpurene skeleton. 6 In this communication, we wish to record the first total synthesis 

of the more highly oxygenated 1. The route holds the prospect of being potentially 

adaptable to other members of this class. 2,3 

The readily available7 vinyl sulfone 2 was selected as starting material since it 
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SO,Ph 

possesses those structural elements present in ring A of 1 and is appropriately activated 

for involvement as a dienophile in [4+2] cycloaddition. 8 Heating 2 with 2.7 equiv of 3' 

2 
14!Yc 

2. Jones 

/ 

4, 

hv, 350 nm 

CH2= CH2 

CH,CI,, -4iT 

at 145 OC in the presence of a small amount of 2,6-di-tert-butyl-4-methylphenol for 5 days 

and direct Jones oxidation provided 4 and 5 (66%)l" in a ratio of 2.1:1. Dichloromethane 

solutions of major enone 4 were next subjected to irradiation with 350 nm light in the 

presence of ethylene at -47 OC. Because the [2+2] cycloadducts were also sensitive to the 

incoming radiation, maximum efficiency was realized when 4 was approximately half- 

consumed. Under these circumstances, 6 and 7 could be obtained after chromatographic 

separation in yields of 71 and 23%, respectively.lO That ethylene had been captured 

preferentially from the direction cis to the phenyl sulfonyl substituent was established 

by single crystal X-ray analysis.12 

In preparation for introduction of a vinylic methyl group, 6 was transformed into the 

enol triflate 8a (NaN(SiMe3)2, THF, -75 'C; Tf2NPh, -75 OC + rt; 82%]. However, 8a proved 

singularly unreactive toward substitutive alkylation, l3 presumably as a direct consequence 

of the prevailing steric congestion. Consequently, silyl enol ether 8b was prepared 

[KN(SiMe3)2, THF -70 'C; TBDMSCl, -70 + 5 OC; 95%] and treated at rcxxn temperature14 with 

MCPBA in CH2C12 solution. These conditions led to the formation of keto sulfone 9 as the 
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y CH3 

MeOOC = MCPBA Q-P- H3C”” =/ CH2Cl2 
1 

PhS62 ’ 
RT 

Al (Hg) 

Na2HPO4 

CH,OH 

80, X=OTf 

b X=OTBDMS 

12, R = CH3 12_0, R = S(O)NHS02Ph 

L,R=H ,b, R-H 
!! 

major product (66%).15 

With 9 in hand, it was an easy matter to accomplish chemospecific reductive cleavage 

of the a-sulfonyl substituent (93% of 10). Since no tendency was exhibited for concurrent 

loss of the u-silyloxy substituent, introduction of the angular tertiary hydroxyl group in 

this manner proved to be most expedient. Furthermore, the requisite neighboring alkyl 

group could now be installed by standard Wittig olefination (78% of 11). However, this 

intermediate proved exceptionally recalcitrant to double bond isomerization in the 

presence of such transition metal salts as RhC13*3H20. This unreactivity was efficiently 

circumvented by first engaging 11 in an ene reaction with N-sulfinylbenzenesulfonamide 16 

and implementing reductive desulfurization of 128 with W-2 Raney nickel in benzene 

solution17 (81% for the two steps). The remarkable success achieved with this relatively 

obscure two-step sequence prompts our strong recommendation for consideration of its 

utilization in other related contexts. 

The synthesis of sterpuric acid was completed by sequential exposure of 12b to tetra- 

n-butylammonium fluoride and saponification (90% overall). The synthetic sample of 1 was 

spectroscopically identical to 

stereoselectively assembled in 
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