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Summa1.y Irradiation of the dicyclopent-1-enyl-methane 
(4) in methanol leads to [2 + 21 cycloaddition, followed by Hozcw 
in situ addition of methanol to the presumed inter- 
mediate bicyclo [2.1.0]pentane (5)  producing the cis,syn,- 
cis-tricyclo[6.3.0.02~~]undecane (6) in high yield; the H HO H 
general method is applied in a synthesis of the hirsutane 
carbon skeleton found in hirsutic acid (1) and related 
natural sesquiterpenes. 

THE antibiotic hirsutic acid (1) from Stereum hirsutum,l 
belongs to a group of sesquiterpenoids showing structures 
based on the linear fusion of cyclopentane rings; other 
representative members are 'coriolin' from Coriolus concorsY2 
and the 'capnellane' trio1 (2) which is found in the soft 
coral Capnella imb~icatca.~ Methods for the synthesis of the 
basic tricyclic ring system present in these molecules are 
limited.4s5 We have found that the photochemical intra- 
molecular [Z + 21 cycloaddition of dicyclopent- l-enyl- 
methanes, followed by in situ addition of methanol to the 
strained cyclopropane ring in the presumed intermediate 
bicyclo[Z. l.O]pentanes (viz. 5),6 offers an easy synthesis of 
this ring system. Here we report the method and its 
application in a synthesis of the hirsutane carbon skeleton 
found in hirsutic acid (l), coriolin, and related natural 
products. 

Alkylation of the dianion derived from ethyl acetoacetate 
with cyclopent-1-enylmethyl bromide first led (86%) to the 
substituted /3-keto ester (3), which by reaction with bromo- 
acetone in the presence of sodium hydride, followed by aldol 
cyclisation gave the dicyclopent- 1-enyl-methane (4) .' 
Irradiation of (4) in methanol, through a Pyrex filter using 
a medium-pressure 100 W mercury lamp, resulted in the 
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formation of the tricyclic[6.3.0.02~6]undecanone (6),  vmax 
(CHC1,) 1720crn-l, T 6-77 (OMe), 7-34-7.92 (m, .CH,CO- 
CHCH,), 7.92-8.76 (m, 9H), and 8-77 (Me); semi- 
carbazone m.p. 189-191 "C, in >90% isolated yield. 
An analysis of the lH n.m.r. spectra using the shift reagent 
Eu(hfod), suggested that the tricycle had the cis,syn,cis- 
stereochemistry shown, and this was confirmed by an X-ray 
analysis of the 3,5-dinitrobenzoate derivativet of the 
corresponding endo-carbinol (7) prepared from (6) by reduc- 
tion with lithium aluminium hydride. 

t We thank Dr. M. J. Begley, University of Nottingham, for the X-ray data, which will be published separately. 
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Treatment of the tricyclic ketone (6) with boron tri- 
bromide (- 10 "C, CH,Cl,), followed by ethanolic silver 
nitrate, effected sequential demethoxylation of the methyl 
ether, and bromination-dehydrobromination, leading (95%) 
to the alkene (8), Vmax 1720 cm-l, T 7-3-8.7 (m, 13H) and 

In a similar manner, irradiation of the dicyclopent-l-enyl- 
methane (lo), vmax 1695 and 1645 cm-l, T 4-87 ( :  CH), 
7-08 ( : CCH,C : ), 7.1-7-5 (m, 3H), 7-7-8.2 (m, 4H), 7.98 
( : CMe), 8-8 (d, J 7 Hz, CHMe), and 8-95 (CMe,), in meth- 
anol, led (ca. 60%) to (ll), T 6.82 (OMe), 7-16-9.1 (m, l l H ) ,  

(Pt0,-MeOH) to the 
1725 cm-l, T 7.2-9-3 

8.88 (CMe), 8.90 (CMe), 8-94 (CMe), and 9-02 (d,. J 7 Hz, 
CHMe), containing the hirsutane carbon skeleton. Analy- 
sis of the IH n.m.r. spectra of (11) using the shift reagent 
Eu(hfod), suggested that, like (6) ,  the molecule assumes the 
cis,syrt,cis-conformation, with the extra methyl group (at 
C-8) exo.8: 

8.76 (Me), which was- hydrogenated 
parent tricyclic undecanone (9), Vmax 
(m, 15H) and 8-79 (Me). 

H 

The same general photoprocess was also applied in a 
m0 -0 synthesis of the bicyclo[3.3.0]octanone (12), vmax 1734 cm-l, 

T 6-86 (OMe), 7.4-8-5 (m, 9H), 8.70 (Me), and 8-78 (Me), 
(7 1 (8 1 (9 )  from 3-methyl-2-(2-methylprop-2-enyl)cyclopent-2-enone, 

but so far efforts to apply the approach to other polycyclic 
systems based on the fusion of six-membered with five- 
membered carbocycles have been unsuccessful. 
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$ Hirsutic acid and capnellane both have cis,anti,cis stereochemistry. 
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