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pigment of Sab ~WZ bark [3}+ This paper deals 
with the prexnoz &J-~~B&w in two flavonoid glyco- 
sides tiom oomme~&l ta A naringenin glycoside was 
iderrtified in fresh team leaves ad a quer&in glycoside 
was shown to be present only in the processed leaf. 

FIavonoid glycosides (FGI and FG2) were isolated 
from aqueous extracts of cornn~ercial tea (TEAT& black 
tea) by prep~ative PC, The a&zones were obtained hy 
acid hydrolysis (ZN RCI; 2 hr at 100”) and identified as 
quercetin and naringenin by PC (three solvents) and UV 
spectroscopy. 

The sugars attached to flavonoid glycosides were 
obtained by controlled acid hydrolysis (10% HOAc; 
3,5 hr under reftux) and identified by PC (six sofmnts) 
and cofour reactions with dipfienyfamine-p-anisidine [4]. 
Both glycosides gave glucose and fructose and FGl in 
addition gave a d&a&ride. This latter sugar (Ra 064) 
~8s unaffected by B-glucosidase; on acid hydrolysis it 
gave ghzose and fructose and no intermediate could be 

beteotexl during degradation, This compound is thus a 
fructosy~ghxose, In order to ascertain whether these two 
Ravunoid gfycosides are artifacts, fresh tea leaves were 
extracted with water; from the aqueous extracts the 
product FG2 was isolated by band chromatography and 
identified by UV spectroscopy and PC (three solvents); 
the identification was confirmed by acid hydrolysis. Since 
compound FGl was absent from aqueous extracts of 
fresh tea leaves, it is presumably a product of tea proozss- 
ing. 
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a@wria kaompferoI 3,5,7-ti- genus Ericameria 
tid &3’,8’-trimethy~ ether @), 

In addition, ten knuwn agiycox~s were 

were charaet%ized ‘from &&N&J dl@%~ (timpositae) 
d&e&d In this same spe&s: @angin 3-methyl &her 

in connection with our chemos+matic study of the 
(3), kaempferol 3,4’-dimethyl ether (4), kaempferol 3,7-d& 
methyl ether (3, kaempferol 3-methyl ether (61, quercetin 
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3,7,~-t~~thyi ether (7), quercetin 3,4’dimethyl ether (S), 
quercetin 3,7dimethyl ether (9), isorhamnetin (l@), quer- 
c&in 3-methyl ether (14 and quercetin (12). 

The MS spectrum of the new kaempferol methyl ether 
1 exhibited a molecular ion at m/e 328 in accord with 
a flavonol containing one hydroxyl and three methoxyl 
groups; the NMR spectrum in DMSO confirmed the 
presence of these groups and exhibited signals for 6 aro- 
matic protons: two sets of two-proton doublets (J 8.5 
Hz) at 6 7.88 and 688 for a typical kaempferol-type 
B-ring [l] and two sets of one-proton doublets (J 2.5 
Hz) at 6 6.44 and 6.73 were typical for protons at C-6 
and C-8, respectively El]. The presence of a hydroxyl 
group at G4’ was con&rned by a Band I bathochromic 
shift of 43 mn with increased intensity in NaOMe relative 
to Band I in MeOH [l]; this result established that the 
methoxyl groups are at 3, 5 and 7 since these are the 
only positions available. On a paper ~ro~to~~ this 
compound appears bhze when observed in UV light 
(366mn) characteristic for flavonols substituted at both 
C-3 and C-5 [l]. 

The second new tIavono1 was shown to be quercetin 
3,3’,4’-trimethyl ether (2); a molecular ion at m/e 344 in- 
dicated the presence of two hydroxyl and three methoxyl 
groups. The NMR spectrum of its trimethylsilyl ether 
confirmed the presence of three methoxyl groups (6 
380-382) [l]. In addition, NMR signals were observed 
for five aromatic protons in accord with a quercetin-type 
ftavonol (S 7.53, 6.88 and 768 for the B-ring and 6-11 
and 690 for the A-ring protons) El]. The presence of 
a hydroxyl group at G.5 was evidqnt since the compound 
appears as a purple spot on a paper chromatogram when 
viewed in UV light (366nm) [l]. The presence of a 
second hydroxyl group at C-7 was indicated by a batho- 
chromic shift (22 nm) of Band II in NaOAc relative 
to Band XI in MeOH f 1 J. The three remaining available 
positions for substituentq C-3, G3’, and C-4’, must there- 
fore, contain the three methoxyl groups; the UV spectral 
data are consistent witb these assignments for the meth- 
oxyl groups (see Table 2). The NMR ~~e-~du~ 
shifts for methoxyl groups indicated the following: C-3, 
+003; C-3’, +0.26; C-4’, +032. Compounds 3-12 were 
also found to occur as natural products in E. difisa. 
The compounds reported in this paper were isolated 
from two different populations; the results indicate that 
the ~pulati~s differ somewhat in their flavonoid com- 
plements. All of the aforementioned compounds except 
1 and 3 were detected in population 1184 (by the group 
at the Univ. of Texas) while only compounds 1 and 3-6 
were detected in population 1154 (by the group at Sumi- 
tomo Chemical Co., Ltd.). 

Tables 1 and 2 contain UV and NMR data, respect- 
ively, for compounds not previously recorded. 

EXPERIMENTAL 

VOUC& specimens (&buts&, Hail, Umber 21% col- 
k+ct& from Mexico, Baja California, 68 miles S of La Paz 

Table 2. UV spectra of seven Ericameria d&so fiavonol 
aglycones 
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* Numbers in parentheses denote shoulders. 

and Urbatsch, Hartman, Umber 1184 colkckd from Mexico, 
Baja California, 50 miles N of Vii Insurgentas) are deposited 
in the Lundell Herbarium (LL.) at the University of Texas 
at Austin. The isolation and purification proc&Pves emp10yed 
here were previously described [2]. The major MS fragments 
m/e and their percentages for 1 are: I@’ 328 (loo”/,), M-l 
(88x), M-15 (32x), 299 (12% 150 (7”/$, 121 (15%); for 2 the 
MS data are: M** 344 (lOO%), M-l (75x), M-15 (65x), M-18 
(18x), 313 (55x), 301 (SPA), 283 (27x), 271 (39% 257 (25%. 
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