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The Structure and Stereochemistry of Hirsutic Acid C, a Novel 
Fungal Sesquiterpenoid 

By F. W. COMER, FRANK MCCAPRA, I. H. QURESHI, J. TROTTER, and A. I. SCOTT 
[Department of Chemistry, University of British Columbia, Vancouver 8, Canada, and The Chemical 

Laboratory, University of Sussex, Brighton ( A  J .S . ) ]  

A GROUP of metabolites, some with antibiotic 
properties were isolated from Stereum kirsutum and 
partially characterised by Heatley, Jennings, and 
F1orey.l We have re-examined these products2 
and by a necessary combination of chemical and 
X-ray studies now show that the principal meta- 
bolite, hirsutic acid C, C,5H,,0,,3 m.p. 1 8 2 O ,  [a],, + 1 1 5 O ,  possesses the constitution and absolute 
stereochemistry (I; R’ = R” = H). 

Hirsutic acid C formed a methyl ester (I; 
R’ = Me; R” = H), m.p. 161-162”, [cc] + 1 1 9 O ,  
showing only end-absorption in the ultraviolet 
spectrum and Vmax (CHCI,) 3660, 3500 (hydroxyl), 
1720 (methyl ester), and 885 cm.-I (exocyclic 
methylene). The latter feature was confirmed by 
isolation of formaldehyde (as the 2,4-dinitrophenyl- 
hydrazone) on ozonolysis and by the uptake of one 
molecule of hydrogen on catalytic reduction. 
Oxidation of methyl hirsutate (I; R’ = Me; 

R” = H) with manganese dioxide in chloroforni 
afforded an a,!?-unsaturated ketone (11), m.p. 
103-104°, Amay 231 m p  (E 5,350) [hcalc4 230 mp]. 
vmax (CHC1,) 1720 (methyl ester), 1727 cni.-l 
(conjugated cyclopentenone) requiring an allylic 
relationship between the double bond and a 
secondary hydroxyl group attached to a five- 
membered ring. Reduction of methyl hirsutate 
with lithium aluminium hydride in ether gave the 
trio1 (111; R = H), m.p. 117-118”, in which two 
hydrogen atoms had been added, in addition to 
reduction of the ester function. 

Confirmation of the presence of an epoxide ring 
and its relationship to the hydroxyl and methylene 
groups followed from inspection of n.1n.r. data. 
Thus the methylene protons which appear as a pair 
of doublets centred at T 4.72 and 5.01 in methyl 
hirsutate (I; R’ = Me; R” = H) revert to singlets 
in the ketone (11) demonstrating long-range 

1 N. G. Heatley, 31. -A. Jennings, and H. W. Florey, Brit. J .  E x p .  Path., 194i, 28, 33. 
2 We warmly thank Dr. IS. G. Heatley for a gift of hirsutic acids and for details of the culti\-ation of S. hi~szt t t~r~r.  
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coupling with the proton ( >CH.OH). Acetylation 
of (111; R = H) reveals that  in the product 
(111; R = Ac) a proton H1 (T 6.55) now shows a 
small coupling ( J  = 5.8 c./sec.) with H3 (T 4-47) 
absent in the spectrum of (I) and requiring 
opening an of epoxide in the genesis of (111). 

during X-irradiation. Thus the completed analy- 
sis showed that the irradiated crystals contained an 
almost equal mixture of two randomly distributed 
and chemically distinct molecules. One of these, 
on the basis of the chemical evidence above is the 
unchanged ester of hirsutic acid C and possesses 

Formation of the chlorohydrin (IV) (from hirsutic 
acid and ethanolic HCl) confirmed this assignment. 
The environment of the remaining functional group 
of methyl hirsutate was shown to be >C.(Me). 
CO,.Me when one of the (tertiary) methyl groups of 
this ester (T 8-68) underwent a shift to T 8-90 on 
reduction to (111; R = H). Since selenium 
dehydrogenation of the latter gave products lack- 
ing a distinctive chromophore, X-ray-diffraction 
analysis was carried out on p-bromophenacyl 
hirsutate C ( I ;  R‘ = p-bromophenacyl; R” = H). 

Crystals of the p-bromophenacyl ester are 
orthorhombic, a = 6-49, b = 9.14, c = 35-64 -%, 
Z = 4, space group P2,2,2,. Structural deter- 
Inination from 800 visual and 1380 counter 
intensities by Patterson, electron-density, and least- 
squares methods (final R = 0.136) revealed that ail 
unusual molecular rearrangement had occurred 

the structure and, by the aiiomalous dispersion 
method, absolute stereochemistry (I ; R’ = 9- 
bromophenacyl ; R” = H) . The rearrangement 
product, separable from p-bromophenacyl hirsutate 
after preparative X-irradiation, is defined as 
(V; R = p-bromophenacyl) and is formed without 
disruption of the crystal structure and with only 
minor changes in lattice parameters (to a = 6-56, 
b = 9.38, c = 35.14 A). The analogous methyl 
ester (V; R = Me) can be similarly prepared from 
methyl hirsutate. 

The generality of the radiation-induced re- 
arrangement (I + v) is under investigation as is 
the possible biosynthetic origin of hirsutic acid C 
from a double-bond isomer of h ~ m u l e n e . ~  
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N.m.r. spectra were determined at 60 Mc./sec. in deuterochloroform. 




