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AZkdifisskm ofA. fO.QlS g) A was refluxed with 50% ethanol& 
KOH (7 ml) for 15 hr. 10 ml Hz0 was added and C$H,OH 
removed. After treatment with E&O, the aq. reaction mixture 
was acidified and extracted with EtOAc. Removal of Et QAc left 
a gummy residue from which by preparative TLC (Si gel G, 
C,H,-Me&O; 9:2), 2,4-dimethoxybenzoic acid, mp 109-110” 
(lit. mp 108” [3]), (R, O.f2), and mano-0-methylp~oro8lucinoI 
&0.42) were obtained The identity of tbe above samples was 
confirmed by comparison with authentic samples (CO-IR). 

proton). (Found: C, 64.2: I-J., 5.8; C2,,H1e0, requires C, 64.51: 8 Hz, C-6 proton) and 7.68 (lH, d, J = 17 l& Cfl proton). 
H, 5.38 %). [Found: C 65.0: H. 6.0: C,,H,,O, reuuires C 65.2&H, 5.7X1. 

Aikoli fAsion of i. 0.01 ii &s &bj&d td alkali &ion’\;y 
the procedure described earlier. By preparative TLC of the 
reaction mixture in the same solvent system, 2,4-dimethoxy- 
benzoic acid and di-O-rne~ylpbior~~~ (R, 0.66, identified 
by comparison with an a@entic sample) were obtained 

Compound C. This was obtained as orange plates (0.015 &from 
EtOAc-C,H+ mp 157-159”: nz n& ilog ~1:): 25013.902). 
37814.338): + AICI, + HCI: 260. 400 nm: + NaOAc: 255. 395 
nm, +NaOMe: &urn: vK&&‘: 3309 2965 1615 (Found: 
C, 65.1: H, 5.7: C18H1606 requires C, 65.45; H, 5.45%). Colon B. This separated as yellowish-orange needles 

(0.075~) from CHC&-petrol, mp 152-153”. 1”z um (log 8): 
250(3.9533381(4.522); +AICI, + HCl:255,410nm: +NaOAc: 
250, 380 mn: +NaOMe: 304 345nm; Y”_cm-I: 2970, 1625 
(Found: C, 66.5; H, 6.0; C,,HaoOe requires C, 66.28: H, 5.81%). 
The acetate of B crystallized from CHCl,-petrol as yellow 
pIates, mp 116-117”; NMR(CDCI, 4: 2.24(3H, s, -OCOMe), 
3.92 (f2H, s, 4 x -OMe), 6.53 (4H, br. s, C-3, C-5, C-3’ and C-5’ 
protons), 6.91 (19 4 J = 17 Hz, C-a proton), 7.44 (IH. d, J = 
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E~Y Worii badear-lslouraffsia: Asteraceae; flavonoids; 5,7~ihydroxy~v~one; methyl ethers of gaietin; 
kaempferol ; quercetagetin . 

INTROOUCTION 

In the continuing biosystematic investigation of the 
genus Flower& [I, 21 we report here seveu flavonoid 
agjycones from three ~~~e~~ taxa ~l~e~~ iliei- 
foffa 3We elaborate a complex mixture of aglycones 
including: 5,7-dihydroxyflavanone (pinocembrin) (1) 
[3], kaempferol3-methyl ether(Z) f43, galetin (Ghydroxy- 
kaempferol) 6-methyl ether (3) [SJ, galetin 3,6-dimethyl 
ether (4) [4), quercetagetin 3,6-dimethyl ether (axillarin) 
(5) [6], and quercetagetin ~6,~-~e~yl e&r (jaceidin) 
(6) [3]. Fiomwsia retimphylla Blake yielded 1 in addi- 
tion to kaempferol 3,7-dimethyl ether fkumatakeuiu) (7) 
[73, a flavonoi previously repoti from F. cernf+z DC 
[2]. Flourens~ qmpatris Griseb. also contains 4 (see 
Table 1). This is the first report of compounds 1,3 and 
5 in the Asteraceae [8]. 

All compounds were isolated and identified by UV, 
NMR and co~hro~tography (TLC!) with authentic __. 
samples. Spectral values-and color reactions 
compounds were ideutical with previously 
values. 

for these 
reported 

OH 0 

3R=OH,&‘==OMe 
4R==R’=OMe 

EXPRRMENTAL 

TwodimensionaI ~h~~~ employed Whatman 3MM 
paper aud were developed first in TBA {t-BuOH-HOAoH,O. 
3:l:l) and then in 15% HOAc. The NMR spectra were re- 
corded using TMS as an bxternai staadard P&par&m of the 
TMS ethers and TLC co-chromatography )vqe car&d out by 
standard procedures [3, 81. Air-dried aud powdered leaves 
(69 gj of Ffourens&~ ~~ic~l~ were extmctd ~~1~ with 
CHU,. The combined extracts were taken to dryness in uucuo, 
yielding a dark green syrup (5.8 g). This syrup was cbromato- 
graphed over polyamide (15Og packed in the first elution 
solveat); the cohunn was initially developed with CHcI,- 

ZR==H 
5R=Me 

6R=OH 
7R=OMe 
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Table 1. Flavanoid a8lycones from FIourensla taxa 

Compound Trival Name Source* 

1 5,%Dihydroxy&wanone Pinocembrin Fkwrensia ilicifoliaf 

2 
F. retinophyIla# 

Kaempferol3-methyl ether 
3 Galetin 6-methyl ether 

F. iticifolia 
F. ilicifoliu 

4 G&in 3,6-dimethyl ether F. ilicifolia 
F. cantpestrisf 

5 Kaempferol 3,7-dimethyl ether Kumatakenin F. cernua 

6 Quercetagetin 3,6-dimethyl ether 
F. retinophylla 

Axillarin F. ilicifolia 
7 Qucrcetagetin 3’,3,6_trimethyl ether JZkC&lin F. ilicifoliu 

l Voucher specimens are deposited in The University of Texas Herbarium Austin, Texas, USA. 
7 Dillon & Bacon 629 (Mexico. Coahuila: near Parras); $ Dillon & Hartman 658 (Mexico. 

Coahuila: Sierra de Paila); 0 Dillon & Rodriguez 449 (Argentina. Cordoba : mar Yocsino). 

EtGAc (3 : 1) and later witb CHCl,-MeOH-MeCOEt (12 : 3 : 1). 2 
W-visibk bands on the column were cdlected in fractions, and 

Dillon, M. 0, Mabry, T. J, Besson, E., Bouillant, M. L. and 

individual compounds were purifkd by TLC in appropriate 
Chopin, J. (1979 PAytocIwm&y 1!5,1085. 

3, 
solvents (CHCls-Me&O, 9: 1; C,H6MeQH, 9 : 1) All other 

M&y, T. J., Markham, K R and Thomas, M. E (1979 Tke 

taxa (Table 1) were worked up in a similar manner. 
Systematic ident$fIcgtion of Flavonoids Springer Verlag, 
Heidelberg. 
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KQ Wd ln&x-Retwnauria mwromta ; Thymeluea him&a; Tamaricaceae ; Thymelaeaceae ; kaempferol3,7- 
disulphate ; 6,8-C-glucosylapi8enin. 

The flavonoi& of Reaurnuria mucronuta (‘hmari~e) 
and Tkymelutw hiw&~ (Thym&eaceae), two plants 
natiw to Egypt, have not been previously investigated. 
However a number of unusual flavonols derivatives have 
been identified in three Ttznwix species. Thus tamarix~ 
tin (quercetin 4’-methyl ether) 3-sulphafe has been 
isolated fxom 7’. laxa [l], rhamnetin 3’-glucuronide- 
3,5,4’-trisulphate, 7,4’-dimethylkaempferol 3_sulphate, 
quercetin 3-isoferulylghrcuronide, rhamnocitrin 3-gluco- 
side and 3-rhamnoside, isoquercitrin, tamarixin and 
taxifolin have been reported variously in the leaves, 

flowers, galls and bark of T. aphylkr and 7,4’4methyl- 
kaempf+rd 3-&cosi& has been isolated from the leaves 
of T. nilotka [Z-S]. Harborne [9] showed the presence 
of flavonoid sulphates in the leaves of five other Tamarix 
species: T. t#%ana, T. canarimis, T. gallica, T. hisgida, 
and 7’. smyrnensis. 

In the pr&nt siudy another new flavonol derivatwe, 
kaempferol 3,Misulphat.e has been identified in leaves 
of Re~umti naucrona~u. Chromatographic, electro- 
phoretic and UV data for the new compound are given 
in Table 1. Acid hydrolysis with 2N HCl at 100” for 


