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Abatraet -Aatone washes of kava and stems of A. grandijolia, A. kotschyi. A. mabellola and A. spinuli/olia yielded 
methyl ethers of 6-hydroxyflavones and 6-hydroxyflavonols. Their structures were confirmed by spcctroscopie methods 
and by cochromatography with authentic standards. The ecological significance of their external accumulation is 
briefly discussed. 

lhTR0DUCTl0S 

The genus Achilka comprises more than 100 species 
which are mainly distributed m the northern hemisphere, 
with a preference for xeric or alpine habitats [ I J. Previous 
studies on flavonoids of Achilles species have revcakd 
that C-glycosyltlavones., flavonol 3-0-glycosidcs and 
flavone 7-0-glycosida are of widespread occurrencc 
within thisgenus [2]. In addition, free tlavonoid aglyconcs 
were frequently detected in the leaf extracts. Only reantly 
we noticed that these aglyconcs aaumulate externally on 
leaves and stems, together with other lipophilic material 
133. As part of the systematic analysis of Achi//ea fbvo- 
noid profiles [4, S]. four species have now been examined 
for their aglycone composition. 

RtX’LTS ASD DISCCSSION 

The spaies investigated belong IO dllierent taxonomic 
groups within Achilles: A. grandi/olia Friv. and 
A. korschy~ Boiss. are members of section IWilleJo/ium. 
whereas A. umbellafa (Sibth. and Smith) Boiss. is grouped 
within section Prarmica and A. spinulifolia Ferul cx Boiss. 
within section Sanfolinoideae. rcspcctively. Comparative 
TLC of the acctone washes of acnal parts (leaves and 
stems) revealed the prcscncc of various &mcthoxytIavoncs 
and 6-mcthoxytlavonols. However, even the major flavo- 
noids can hardly be identified directly in these solutions 
because of the large amounts of terpcnoids and waxy 
materials which form more than 90 “/, of the exudate. Bulk 
material of the four specks was therefore rinsed with 
acetone and the concentrated washings were dcfattcd by 
methanol treatment. FlavonoKfs were xparatcd from 
tcrpcnoids by passage over Scphadex LH-20 and the 
flavonoid fractions were then analy.sed as usual (see 
Expcnmcntal). 

-- 

$ Accordmg to a taxonomic rcvismn of the A. nobib group [6] 
the name A. ununojii Hal. u synonymous with A. korschp. which 
~9 the older and thrrcfore the vald taxonomn: name. 

The acetone wash of a Turkish collection of 
A. grandi/olio contained bhydroxylutcolin &methyl ether 

(ncpetin), the coumarin cscuktin. and a llavonol that was 
assumed IO be a qucratin dimcthyl ether (M l = 346; M 
- IS < M +). Its chromatographk propcrtics and UV 
spectra indicated the presence of IWO methyl groups m 
positions 3 and 6. The assumed structure was confirmad 
by direct comparison with an authentic sampk of qucra- 
tagctin 3.6dimethyl cthcr (axillarin). The samecompound 
was present in a population of A. korschyig collcctcd m 
Bulgaria. Thcaglycone profile of this material consisted of 
scutcllarein 6mcthyl cthcr (hispidulin), 6-hydroxyluteolin 
&methyl cthcr (ncpetin), bhydroxykaempfcrol 3,6di- 
methyl ether, qucratagetin 3,6,3’-trimcthyl ether 
(jaceidin) and qucratagetin 3.6.7.4’~tctramcthyl cthcr 
(casticin). Traces of lutcolin, kacmpferol 3-methyl ether 
(isokacmpferide), kaempfcrol 3.7dimcthyl cthcr 
(kumatakenin) and queratin 3-methyl ether were also 
detected by TLC. Achil/ea umbellata (cultivated material) 
yielded nepctin. 6-hydroxykaempfcrol3.6-dimethyl cthcr, 
6-hydroxykacmpfcrol3,6,4’-trimethyl ether and qucrata- 
gctin 3,6,4’-trimcthyl ether (antaurcidin). Traa amounts 
of apigenin. lutcolm, kacmpfcrol 3.4’dimethyl ether (cr- 
manm) and axlllarm wcrc also present. The aglyconc 
profile of A. sptnultjolia (cultivated material) was domi- 
nated by tlavones with a few flavonols In addition. Major 
fiavonoids present wcrc scutcllarein 6.7dlmcthyl ether 
(clnirnantin). salvlgcnih cupatorin, 6-hydroxyluteolin 
6,7.3’.4’-tetramethyl ether, castrin and qucrcctagctin 
3.6,7.3’,4’-pentamcthyl ether (artemctin). Hispidulin. scut- 
ellarein 6.4’dimethyl ether (pcctolinarrgcnm), ncpctin and 
6-hydroxykacmpfcrol 3.6,7,4’-tetramcthyl ether wcrc dc- 
tcctcd as mmor constituents. 

The tlavonoid profiles obscrvcd so far within Achrllea 
[3 ] largely rcscmbk those known from other genera of the 
Compositac in the prcdominana of bmcthoxyflavonoids 
173. Furthermore their external accumulation has been 
frequently reported for this family [7] and this phenom- 
cnon is of incrcasmg intcrcst. In many cases a correlation 
between preferred habitat (xcric, alp&) and the pro- 
duction of excreted flavonoids has been noted. indicating 
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that these compounds may be of ecological significana 
[&IO]. As similar correlations are also apparent within 
Achilka. the present results are in agrarnent with this line 
of reasoning. 

Three lipophik 6-methoxyflavonoids were reported 
rerrntly from aerial parts of A. sunrolimideo [l I]. 
Aozordmg to the results of our studies on this genus 
[3, 121 it is certain that they are ako constituents of a kaf 
exudate. The use of aglycone profiks as additional 
chemical features in Achilles is suggestive, but it is highly 
dependent on a detailed study of their species specificity, a 
project which is currently under way. 

EXPERIMEYTAL 

Achllea gwcdijoliu was cdkctcd III North Turkey (Kchepe. 
hq. H. Aksoy. 1985; voucher al lnst~lutc of phrrmDco8noSy. 
Vienna) and A. Lorschy~ m BulgnM (Stara planuW kg. S. 
lvanchcva and B. Kuzmanov. Nov. 1985. voucher at Botany 

Insdtuk, Bulgarian Academy of Sacoce. Sofia, sub A. u=fii). 
A. vmbrlloro was cultivated (Deparunent of Systematr Botany, 
University of Lund, Sweden: voucher in Lund) and A. spinulijoho 
also (BotanicpI Garden, Umverslty of VKnna; voucher m V~enn.a. 
WU). 

Dned aenal pans (kava and stems) were nnsed with MclCO 
10 dissolve the cprutrular marcrml The cmcmtntai solutions 
were diuolvcd in bihng MeOH. Fatty and waxy material 
deposited on cooling and was elinuaatbd by centrifugarlon. The 
remainder was dissolved in .MeOH and passed over columns with 
Sephadex LH-20. eluted with MeOH, 10 separate the flavonoids 
from the mjor amounts of lerpcnolds which were not analyzed 
funher. The total pbenobc portion was so minute that the 
flavonoids were mostly deoritied by direct comparisons with 
autheotr markers on silica gel and on polyamide [ 131. Individual 
compounds could only in a few cases bc isolated by preparative 

TLC on sihca. *tr UV and MS data continned these iden~ifi- 
cauons [ 141. 
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