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Abstract-Thirteen 6-methoxy-flavonoids and four Bavanones were isolated from Brickellio vewdcosa. This is the first 
isolation of tlavanones from a member of Brickelliu and of the previously unreported 3-rhamnoside of 6- 
methoxykaempferol. 

lNTRODUClTON 

Earlier investigations have revealed that most members of 
the New World genus Brickellio Ell. produce highly 
methoxylated and hydroxylated !lavones, ilavonols, flavo- 
no1 glycosides and sulphates [l-l. As part of our 
continuing biochemical systematic study of this genus, we 
investigated the ilavonoids of Brickellio wmicoso B. L 
Robins. [S]. We report here seventeen compounds includ- 
ing the isolation and characterization of the previously 
unreported 6-methoxykaempferol 3-O-a-Lrhamnoside, 
and of four flavanonea, namely naringenin ‘I-methyl ether, 
eriodictyol and its 4’-monomethyl and 7,3’dimethyl 
ethers, respectively. Several compounds in B. uemicosa are 
typical of Brickallio: dmethoxykaempferol, 6,7- 
dimetboxykaempferol 3-0-L-rhamnoside, Cmethoxy- 
quercctin 3-O-u-t-rhaxnnoside, and 3-O+@ucoside, 
quercetagetin 6,7dimethyl ether 3-O-/&r+galactoside, 
and 3-O-a-L-rhamnoside. These dmethoxy compounds, 
common in sections Bulbostylis (subsections Parvulae and 
Raccharideae) and Mocrobrickellio [l-q, relate B. uer- 
nicosu to the more typical members of the genus. Of 
particular interest to this study are apigenin 7-methyl 
ether, kaempferol and its 3,7dimethyl ether, the 3- and 7- 
methyl ethers of quercetin, and kaempferol ~-O-/?-D- 
glucoside because they lack Cmethoxylation. Recently, 
the absence of this chemical character, in conjunction with 
morphological and cytological evidence, was used to 
support the segregation of variant Brick&a s@es into 
the new genera Flyrieh K.&R and Brickelliastrum 
K.&R. 

I 
9, lo]. However, we have shown B. coulteri Gray 

[unpub. and B. diffko (Vahl.) Gray [unpub.] also lack 
this feature suggesting the phenomenon may be more 
widespread in Brick&a than previously suspected, 
possibly representing a derived chemical condition for 
certain members of the genus. These data suggest that B. 
wmicosu is chemically intermediate between the more 
ancestral elements of Brickellia and those which may have 
lost the biosynthetic step for Cmethoxylation. 

*Permanent actdressz Department of Chemistry, Faculty of 
science, El-Mink University, El-Mink, Egypt. 

EXPERIMENTAL 

Plant material. Aerial portions of B. wmkosu B. L Robins. 
were eolkcted in Mexico, State of Durango, 21 miles west of 
Durango City in March, 1982 Voucher material (B. L and G. 
Turner+lSO81) is on deposit in the Plant Resources Center at 
The University of Texas at Austin, Austin, TX. 

Extraction, Lwlation and ident@ah ofj%mntoids. Air dried 
material of 8. oemkosa(45Og)wasextractedthreetimes~h 
with 80% and 50% aq. MeOH. The extracts, combined and 
concd, were chromatographed over Polyclar AT (GAF Corp.) 
eluted flnt with Hz0 and then with inuuwing amounts of 
McOH.Theglya#lidcs,elutingwith20%and~%MtOH,wue 
further puritied utilizing PC (Whatman 3MM) with TBA (t- 
BuOH-HOAc-HsO, 3: 1: 1) and BAW (n-BuOH-HOAc-H1O, 
4: 1: 5, upper phase) as the solvent systems. The &anon- 
ehtting in 60 y0 and 80 % MeOH, were chrotnatographedpn silica 
gel (6OGF-254, E Met&) using CHsCIs&PrOH (15: 1) and 
CHICll~PrOH (1O:Z). The remaining compounds were 
puritied by PC and prep TLC All compounds were cleaned over 
Sephadex LH-20 prior to analysis by UV, ‘HNMR and mass 
spectral techniquea Ill]. Acid hydrolysis of gIycosides (0.1 N 
TFA, 2hr) yklded the sugar residues and the agIyconea, ail of 
which co-chromatographed with standard aamplcs 

The new compouad, ~methoxykaempferol 3-O-a-~- 
rhamnoside (8mg), eluting from Polyclar AT in 30% MeOH, 
showed a high R, in 15 % HOAc (0.55) and in TBA (a69) and 
gave Cmethoxykaempferol and rhamnose on hydrolysis. A 
purpk colour on paper under W light of the gIycoside changing 
to yellow with NH, and NA reagent indicated a 5,4’-hydroxyl and 
a 3-O-substituted system. The prcscna of a Band III (32 nm) in 
NaOMe supported a fiat hydroxyl at C7. A methoxyl function 
at C-6 was verifkd by the reduaxl bathochromk shin (22 nm) of 
Band I in AK&HCl relative to Band I in MeOH, and the 
presence of a singlet at 66.5 in the ‘HNMR (as the TMSi ether) 
for H-8. and a three-proton singlet at 63.7 for the bmethoxyl 
group. Furtbmmote, the w [M-15J+ and [A-15] 
~uforalossofawthylmoictyinthermM~also 
supported this substitution. Additional ‘HNMR signals in- 
cluded a two proton doubkt for H-2’ and H-6’ at 67.2 (J = 9 Hz) 
coupM to another doublet at 66.9 (r = 9 Ha) for H-3’and H-S’. 
Themomeric proton (H-13 of rhatnnose apparsd at 65.2 and 
exhibited an equatoriaiuluatorial coupling (I - 2 Ha) with the 
H-2’ proton, indicative of the a-lrcon6guration. A 3-proton 
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signal for the rhamnose methyl was present upfield at 60.82 while 
the remaining sugar protons occurred between 63.3 and 4.2 
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tetramethoxy!lavone; 5-hydroxy-6,7,3’.4’-tetramethoxytlavone; artcmetin. 

AbstracGA new flavonoid, gossypetin-7,8,3’,4’-tetramethyl ether (3,5dihydroxy-7,8,3’,4’-tetramethoxyflavone) was 
isolated and its structure elucidated by chemical and spectroscopic methods. The known llavonoids S-hydroxy-6,7,3’,4’- 
tetramethoxyflavone and artemetin were also isolated. Chemical transformations led to the conclusion that the 
structure previously reported as ‘8,3’,4’-trimetboxyizalpinin’ (3$dihydroxy-7,8,3’,4’-tetramethoxyflavone) must be the 
isomer quercetagetin 6,7,3’,4’-tetramethyl ether (3,Sdihydroxy-6,7,3’,4’-tetramethoxyllavone). 

lNlRODUCI’lON 

The genus Artemisiu, which comprises several morpho- 
logically different sections, is one of the largest and most 
widely distributed of the approximately sixty genera in the 
tribe Anthemideae (Compositae). This genus has received 
considerable attention from the point of view of sesqui- 
terpene lactones content [l, 23. 

Flavonoid compounds are another important class of 
secondary metabolites frequently isolated from Artemisiu 

[%S]. Earlier phytochemical studies have led to the 
isolation of sesquiterpene la&ones of the guaiane type 
from A. bnuto Willd [6]; a perennial plant found in the 
cakareous hills in the south-east and east of the Iberian 
Peninsula [7]. Continuing the phytochemical investi- 
gaetion of this species, further TLC screening revealed the 
presence of several flavonoids. 

RESULTS AND DlSCUSSION 

Three llavonoids were isolated from the ethanolic 
*Part 7 in the series “Structure and Chemistry of Sbzondary extract of the aerial part of A. lonata: gossypetin 7.8,3’,4’- 

Metabolitcs from Compositae”. For part 6 see Gonz&z Collado. tetramethyl ether (I), 5-hydroxy-6,7,3’,4’-tetramethoxy- 
I., Ma&s, F. A., M-et. G. M., Rodriguez Luis, F., Salvti, J. IIavone (2) and artemetin (3). The structures of the last two 
and Vergara, C. (1985) Phytochemistry 24,2447. compounds were confbmed by comparing physical and 


