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Hirsutic Acid C (l) a fungal sesquiterpene no longer available 

1 sources , possesses a complex tricyclopentanoid carbon skeleton not 

accessible by standard annelation reactions. Our interest in new approaches 

1971) 

from natural 

readily 

for constructing polycyclic molecules led us to develop a 
3 

short direct sequence, 

beginning with 3-carbomethoxy-3-methylcyclopentanone' Q), in which the skeletal 

components of rings B and C are each incorporated as a four-carbon unit 

(Chart 1). Although intermediates 2, 2, and 1 are unavoidably mixtures of 

racemates, the synthesis, which features overall brevity, ultimately lacks 

stereoselectivity only at Cl1 because of steric correction at C3 in forming 8. 

Ketol 10 arises as a mixture of C4 epimers, - one of which was encountered by 

Scott et al' in their investigations and whose properties conform with ours, -- 

whereas 11 is a logical intermediate for conversion to various Hirsutic acid - 

derivatives. 

Diketone 2, the major product from pyrollidine enamine alkylation of 2 with 

3-bromo-2-butanone3, aldolizes, with subsequent rapid double bond isomerization, 

leading to 2, (?,zxoH 238 mu; _hgz 5.80, 5.89 p). Reesterification 
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Chart l* 
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* nmr chemical shifts of methyl groups (singlets unless noted otherwise) are 
reported in ppm downfield from internal TMS: & -values obtained in CC14 
are underlined, while those obtained in CDC13 are not; J values are ln Hz. 



diazomethane and catalytic hydrogenation of 5 over W-C (each step295% yield) 
9 

produces a-fused ketoester 1 (A film ;C=O 5.75-5.78 u); this is followed by a 

stereo-selective Claisen alkylation with trans @-chlorocrotyl alcohol5 (via 

ketalization of 1 in the presence of 2,2-dimethoxypropane and p-toluenesulfonic 

acid followed by dehydration at ca. 125'). - This rearrangement introduces the 

required side chain at the proper site and from the less hindered "convex" face 

of the vinyl ether derived from 1. Thus, the correct stereochemistry6 of 

non-epimerizable center at C3 ensures that the cis-anti-cis configuration --- 

will be present in precursors 10 and 11. - - Chromatography separated 8 (bp 

the 

of 1 

(Kugelrohr) N120°/0.1 mm; ^filJ 5.78 (broad); p-bromophenacyl ester, mp 120-122") 

formed in 55% yield, from 2, its Cl1 epimer' (36% yield). Chloroolefin 8 was 

hydrolyzed (90% sulfuric acid at O", 30 min) and the resulting dione immediately 

aldolized with potassium t-butoxide to give 10 (ir absorption at 2.83 and - 

5.78 y); nmr examination of u indicated correspondence of one racemate with 

Scott's impure material of unassigned C4 stereochemistry that arose from X-ray 

induced rearrangement of methyl dihydrohirsutate (l.2), also of unknown 

configuration at C4 1 . Acidic dehydration8 of 10 provided 11 (?,zzoH - - 230 mu; 

film ?,:C=o 5.78, 5.85; 2,4_dinitrophenylhydrazone of one C4 epimer, mp 189.5-191") 

in ca. 70% overall yield from fi; further transformations of 11 are expected to 

provide 1, 12 and other derivatives. - 

Most compounds reported herein were viscous oils which were best purified 

by evaporative bulb-to-bulb distillation using a "Kugelrohr" oven and/or 

alumina column chromatography. All were fully characterized by ir, nmr, uv and 
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mass spectrometry, sometimes as epimeric mixtures (e.g. 2 and 1); pertinent nmr 

data are included in Chart 1. Satisfactory elemental analyses were obtained for 

crystalline derivatives. 
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