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Table 1 ESR parameters for vanadlum-contammg complex volva and the base As found previously [3,4] the highest 
compounds concentration 1s obtained m the bulbous base 

Comparisons of the spectra and EPR parameters 
obtained for segments of the frozen mushroom to those of 
a-ammo acid vanadyl complexes suggest a greater slml- 
larlty of the chelating hgand to possible terdentate species 
such as ~-cysteme or L-serme rather than to the simpler 
ammo acids such as glycme or L-alamne (Table 1) 

Source Condltlons gr gx I A, A,, 

VO(L-ala), pH66 1943 1916 163 55 
A muscarla * 1920 1982 153 45 
VO(senne)* pH 110 1955 1976 150 45 
VO(cystem& pH78 1962 1976 143 45 

*Directly measured usmg a Varlan El09 spectrometer on red 
skin, stlpe, glls, volva (and this last repeated after a week was 
essentially unchanged) 

without pnor treatment and hence perhaps gain more 
insight mto the mechanism of vanadnun metabolism [6] 
Smular work on intact plant materlal may well be feasible 
with other paramagnetlc species like copper(I1) 

We now wish to report that segments taken from a 
number of posltlons from an intact, fresh mushroom all 
give the same signal (Fig 1) (although mtensltles vary due 
to changes m concentration) and thus show that the same 
vanadyl complex is present m the red skin, the gills, the 
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Abstract-One Russian sample of the lichen Parmeh stygua has yielded fumarprotocetrarlc acid, while a second 
contained the same compound accompamed by colensomq lobanc, caperatlc and norcaperatlc acids 

Parmeh stygra (L ) Ach 1s a wldespread lichen of alpme 
zones and highland rocky deserts Three chemical drs- 
slmdar strains of this lichen are known (a) a fumarproto- 
cetranc acid stram, (b) an acid-defiaent strain, and (c) a 
caperatlc acid stram [l] Strams ‘a’ and ‘b’ are generally 
abundant m arctic regions, while ‘c’ has only been found 
so far m Japan and Alaska We have investigated two 
samples of P stygta sample 1 was collected m June 1977 
m the Magadan district (lat 63”N, 600 m on dazlte), and 
sample 2 m July 1981 m the Khabarovsk district (lat 
55”N, 2200 m on ryohte) 

The TLC of an acetone extract of the first sample (3 2 “/, 
dry wt) showed fumarprotocetrarlc acid to be the main 
component, this was ldentlfied by direct comparison with 
an authentic sample Preparative TLC of an acetone 

extract of the second sample (114 “/, dry wt) m 
benzene-acetone (7 3) on sdica gel resulted m five 
components 
1&C25H3007 (430mg), mp 173-174”, [M]’ 442, methyl 
ester, mp S&55”, [Ml’ 456 
2-CZ5H2s08 (270 mg), mp 195-197”, [M]+ 456, methyl 
ester, mp 120-121”, [Ml+ 470 
3%-CZ1HJe0, (423 mg), mp 132-133”, [alp - 24 5” (c 
0 2, CHC&), IR vkk cm- * 1736, 1687, dlmethoxy de- 
rivative (dlazomethane) mp 55”, [M]+ 430 
4-CzoH~60, (152mg), mp 137-139”, [a];” -160 (c 
0 19, EtOH), IR $2 cm- ’ 1706 (br), trimethyl derlvatlve 
(dlazomethane), mp 55-56”, [Ml+ 430 
5-C22H16012 (2 6 g), mp 25&260” (dec) 

On the basis of IR, ‘H NMR and MS spectral data for the 
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acids themselves and their methyl esters, compounds 1 depsldones m Parnzelza stygza indicates that Its chemical 
and 2 were found to be the 0-methylated depsldones composltlon 1s much broader than has been noted earlier 
c&nso~mc [2] and lobanc acids [3, 4]- Exhaust&e meth- 
ylatlon of compounds 3 and 4 resulted m products with 
identical IR and MS spectra and identical R, (TLC) and 
RR, (CC) data, the mixed mp was not depressed Their 
‘H NMR spectra included signals at 6 1 25 (s, 24H), 2 70 1 
and 3 12 (d, 2CHz, J = 65 Hz), 3 67, 3 71, 3 82 (s, 
3COOMe), 3 89 (lH, s CH) These results suggest that 2 
compounds 3 and 4 are caperatlc and norcaperatlc acids, 
respectively Compound 5 was identified as fumarproto- 3 
cetrarlc acid Norcaperatlc acid has not been reported 
before as a natural lichen component, it had been 
described as a derivative, obtained while establishing the 4 
structure of caperatlc acid [5] 
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Abstract-The roots of Artemlsra perslca tiorded in addition to lsofraxidmdenved sesqmterpene ethers, the 
scopoletm famesyl ether scopofarnol and the new scopoletm dnmenyl ether scopodnmol A The structures and 
stereochemrstnes were elucidated by spectroscopic methods Accordmg to the leaf morphology the accumulation of 
coumann sesqmterpene ethers also suggests that the species should be transferred from the section Absznthzum to the 
section Abrotanum 

Analysis of sesqmterpene-coumarm ethers m Artemzsza 
and Achzllea 1s part of a long-range comparative phyto- 
chemical mvestlgatlon wlthm the tribe Anthemldeae 
[l-4] Up to now, 15 derivatives have been isolated from 
the two genera In contrast to the well-known um- 
belhferone sesqmterpene ethers mamly isolated from the 
genus Ferula (Umbelhferae) [5], these compounds are 
uniformly derived from lsofraxldm (7-hydroxy-6,8- 
dlmethoxycoumarm) The sesqmterpene moieties have 
proved to be either open-chain farnesyl or mono- and bl- 
cychc drlmenyl derivatives In Artemzsza they are mainly 
accumulated m the section Abrotanum but have recently 
also been detected m Artemasza trzpartzta [4] belonging to 
the North American subgenus Z’rrdentatae [6] 

During extensive TLC cornysons m UV light, It 
became apparent that the pale blue ~sofraxldmdenved 
sesqulterpene ethers are frequently overlapped by a 

*Part 5 m the senes “Naturally Occumng Sesqmterpene- 
Coumarm Ethers” For Part 4 see ref [4] 

further set of bright fluorescent blue coumarms which, 
however, mostly occur only m small amounts Now, from 
the roots of Artemzsza perszca Bolss (achenes collected 
near Tashkent, Uzbekistan) sufficient quantities from two 
components belongmg to that serves have been isolated 
for structure elucldatlon Based on spectral data, the 
compounds have been shown to be open-chain and 
blcychc sesqmterpene ethers linked to scopoletm (7- 
hydroxy-6-methoxycoumarm) Whereas the scopoletm 
famesyl ether (1) has already been isolated from Conyza 
obscura [7], the drlmenyl ether (2) has proved to be new 
The derivatives were designated as scopofarnol (1) and 
scopodrlmol (2) Apart from the different coumarmyl 
moiety, the structures and stereochemlstnes of the two 
compounds have been shown to be ldentlcal with the 
aofraxldmdenved farnochrol and drlmartol A already 
isolated from that species [l] 

An almost identical composltlon of coumarm ethers 
together with scopoletm and lsofraxldm has also been 
established for two further provenances of A perszca 
origmated from Uzbekistan and Tadshlklstan (U S S R ) 


