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A Synthesis of the Hirsutane Skeleton
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A fungal sesquiterpenoid hirsutic acid has been shown to have the
structure 1 by Scott et 313. We wish to report here a stereochemically
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suitably functionalized for the

total synthesis of hirsutic acidB.
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1655, 1020, 880 cm ~) was prepared
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A methylene compound gf 6%
from mono ketal® of cis-bicyclo 3,2,0] octane-3,7-dione’ by the action
of the Wittig reagent. Addition of methoxycarbene8 ( dichloromethyl
methyl ether/methyl lithium~lithium iodide/ether) to 2 afforded an
epimeric mixture of methoxycyclopropane derivatives 3 ( 60% yield, exo :
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separated the exo adduct, 226 (S”“Clu 0.38, 0.60, 2.78 (each 1F; ABX)

from the endo one, 30°'7 ( & %%tu 0.29, 0.44, 2.95 (each 1H; 4BX)).

Acid cleavarze of the cyclopropane ring of 3a gave exclusively an aldehyde

[S) . 6,10,¢0C
4%, which was converted to an ester 57° (S 1y 1.30, 3.60 (each 3H, s))
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methylene derivative of 2‘was prepared in the usual manner and was
reduced with Raney nickel to give a single product =?’1l (ShCCl4 1.05
(30, 4, J = PHz), 1.32, 3.65 (each 3H, s)) in 35% overall yield from 5.
The configuration of the newly formed methyl groug in é was assigned on

the basis of alkaline equilibration
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Alkylation of 6 with methallyl chloride followed by ozonolysis of the
product gave a single diketone ;6 (50014 0.93, 1.28, 2.01, 3.65 (each
3H, s)), in 50% yield in two steps., Cyclization of:l to a nor-hirsutane
derivative égs (5\0014 1.09, 1.31, 3.62 (each 3H, s) 5.57 (1H, s)) was
effected by treatment with potassium t-butoxide in 85% yield.

In order to introduce one carbon unit to the nor-compound 8 was
formylated (ethyl formate/sodium methoxide/benzene, 60% yield) and the
product6 was reduced partially with sodium borohydride (1 eq. in water-
methanol) to 9° (§%%4 1.16, 1.30, 3.60 ( each 3H, s), 4.03 (2H, b.m),
5.63 (1H, s), 20% yield). The compound.;z has the suitably functionalized
skeleton for the total synthesis of hirsutic acid.

The path leading to hirsutic acid i.is now under investigation.
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(L)  Ba- CHz , Ra= CO,CHz , Suy Sp= =0

) Re (11
. (i) = COCH; , Rg= CHz , Sy= B , Sg= OH
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