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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] 

REFERENCES 

Krog, H (1968) The Macrohchens of Al&a, pp 111-112 
Norsk Polarmstztutt, Oslo 
Fox, C H , Klein, E and Huneck, S (1970) Phytochemzstry 9, 
2567 
Huneck, S , DJerassi, C , Becher, D , Barber, M , von Ardenne, 
M , Stemfelder, K and Tummler, R (1968) Tetrahedron 24, 
2707 
Asahma, Y and Shzbata, S (1954) Chemzstry of Lzchen 
Substances, p 120 Ueno, Tokyo 
Asano, M and Ohta, Z (1933) Chem Ber 66, 1020 Thus, the occurrence of both ahphatlc acids and 5 

Phyzochemrstry, Vol 23, No I,pp 181-182. 1984 0031~9422/84 S300+000 
Pnnted zn Great Bntazn 0 1984 Pergamon Press Ltd 

SCOPOLETIN SESQUITERPENE ETHERS FROM ARTEMISIA PERSICA* 

OTMAR HOFER? and HARALD GREGER$ 

i Institute of dhezmstry, Umverszty of Vienna, A-1090 Vienna, Austrza, $Instltute of Botany, Unzverszty of Vzenna, A-1030 Vienna, 
Austna 

(Reuzsed recezued 25 May 1983) 

Key Word Index--Artemzsza perszca, ComposztaeAnthemzdeae, sesqtuterpene-coumarm ethers 

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 ) 
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Although A perslca has been consldered to be part of the 
section Absmthrum because of its hairy receptacles [S], it 1s 
obviously more closely related to the section Abrotanum 
on the basis of similar leaf morphology [9] and acetylemc 
constituents [lo] Its affinity with the latter section may 
also be supported by the dlstmct accumulation of 
sesqmterpene-coumarm ethers 

The ‘H NMR spectra of the scopoletm ethers are 
characterized by the AB pattern of the protons at C-4 and 
C-3 (67 62 and 6 28, J = 9 5 Hz) and the two remaining 
aromatic singlets (66 83-6 87) [7] In scopofarnol (1) the 
structure of the terpene umt 1s proved by comparison with 
the spectrum of farnochrol [l] The chemical shifts of the 
four methyl groups are m agreement with a trans-trans- 
farnesyl moiety [ll, 121 The EI-mass spectrum of 1 
clearly deviates from the spectrum of farnochrol Whilst 
the latter IS characterized by fragments derived from the 
terpemc unit [l], the mass spectrum of 1 shows only one 
dommant peak at m/z 192, which belongs to scopoletm 
The [Ml+ peak 1s very weak but still observable 

The ‘H NMR spectrum of scopodrlmol A (2) shows 
all characterlstlc signals for scopoletm ethers All signals 
of the terpene moiety agree with the trans-decahn struc- 
ture of a drlmenol derlvatlve [2, 41 The axial hydroxyl 
group 1s proved by the relatively narrow signal for the C-6 
proton gemmal to the hydroxyl group (6345, W,,, 
= 8 Hz), indicating that this proton 1s an equatorial one 
( W, ,z for axial C6-H > 15 Hz [ 1,4]) The axial posltlon of 
-CH*O (stop) 1s clear from the chemical shifts of the 
correspondmg -0-CH2- protons (AB of an ABX system, 
6428and402,AaAB = 0 26 ppm) This 1s typical for axial 
-CH20Ar moletlei m comparable compounds, the cor- 
responding A6 for equatorial -CH20Ar 1s generally 
< 0 1 ppm [ld] The mass spectrum of 2 shows a small 

molecular ion peak ([Ml+ 2 So/) and a very dominant 
peak for scopoletm The optical rotation of scopodrlmol 
A (2) 1s [LX],, + 160”, which 1s very close to the um- 
belhferone and lsofraxldm analogues (feropohdm, + 155” 
[5, 131, and drlmartol A, + 185” [l]) 

EXPERIMENTAL 

The compounds were Isolated by a method described pre- 
v~ously [ 1,4] Air-dned roots (57 g) of Artemlsmperslca (AR-929) 
afforded 3 mg 1 and 2mg 2 m addmon to the compounds 
Isolated previously [l] Voucher specimens have been deposlted 
at the Herbarmm of the Institute of Botany, Umverslty of Vienna 
NJ) 

Scopofirnol (l), 6-methoxy-7-(3,7,11-trlmethyldodeca-2,6,10- 
tnenoxy)-2H-1-benzopyran-Zone Colourless, VISCOUS 011, 
IR vCC’4cm-’ 2940, 1740, 1560, 1460, 1285, 1150, 1050, 985, 
uv APO ,,,A nm (E) 342 (11 SOO), 295 (6100), 287 (sh, SSOO), 258 (sh, 
5700), 251 (7400), 228 (20 lOO), 204 (55 200), MS m/z (rel mt ) 
(7OeV, 80”) 396 [M]’ (0 5), 193 (43), 192 (100, scopoletm), no 
other slgmficant peaks wnh rel mt > lo%, ‘H NMR see [7] 

Scopodrlmol A (2), (lr&iu,6a,8a&6-me~~oxy-7[(1,4,4a,5,6,7, 
8,8a-octahydro-6-hydroxy-2,5,5,8a-tetramer~y~-l-naphthalenyl)- 
methoxy]-2H-1-benzopyran-2-one Colourless crystals from Et,O, 
mp 155-157”, [a];’ +160”, [@I$& +410” (c 025, Me,CO), 
IR vcc14 cm- ’ 3640, 2945, 1740, 1565, 1290, 1150, 1040, 980, 
UVAFfO ,,,f nm (E) 343 (11300), 295 (6700), 286 (sh, 6000), 258 (sh, 
5600), 250 (7300), 227 (20000), 205 (53 000), MS m/z (rel mt ) 
(70 eV, loo”) 412 [Ml+ (2 5), 193 (39), 192 (100, scopoletm), no 
other significant peaks with rel mt > 10 “/,, ‘H NMR (CDCI,) 
6762(d,lH,scop WH,J=95Hz),687and683(twos,lH 
each, stop C5-H and C8-H), 6 28 (d, 1 H, stop C3-H, J = 9 5 Hz), 
5 61 (br m, lH, C3-H), 4 28 (dd, lH, Cl-CH,O-stop C7, JBem 
= 11 Hz, & = 4 Hz), 4 02 (dd, lH, Cl-CH,O-stop C7, J,, 
= 11 Hz, J,,, = 3 Hz), 3 88 (s, 3H, stop C6-OMe), 3 45 (br m, 1 H, 
C6-H, W,,, = 8 Hz), 2 261 85 (m, 5H), 1 80 (br s, 3H, C2-Me), 
1 75-l 65 (m, 3H), 120 (m, 1 H), 102 (s, 6H, 2Me), 0 96 (s, 3H, Me) 
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