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Rudbeckia bicolor Nutt. is a common ornamental, 
summer-flowering annual. Previous chemical investiga- 
tions are limited to a report on the presence ofgibberellin- 
like substances [I]. In the present study a new flavonol 
glycoside 7,Sdimethylherbacetin 3-rhamnoside (1) has 
been character&d from an ethanolic extract of the 
whole plant. The flavonol glycoside mp 189”, analysed 
for C,,H,,O,,, (M+ 476). Its IR spectrum displayed a 
strong absorption band at 1650cm-’ for chelated 
carbonyl and for C-O stretching between 1090 and 1050 
cm-‘. The bonded phenol gave rise to absorption at 
3380cm-’ and these bands were assignable to its aro- 
matic systems at 1590, 1545, 1480,800 and 740 cm-‘. 

The UV spectrum of the glycoside in MeOH showed 
a much stronger absorption at band II, 273 nm than 
band 1, 333 nm indicating that the sugar residue is at 
C-3, a conclusion which is further supported by the 
hypsochromic shift of band I when compared with the 
aglycone (see below). The bathochromic shift of 53 nm 
of band I with AlCl, is a characteristic feature of 5- 
hydroxy-3-substituted flavonols [2] and the absence of 
a NaOAc shift indicates that the 7-hydroxyl [3] is 
substituted. The neutral spectrum of the glycoside 
showed a pronounced shoulder on the long wave side 
of band I. This has been correlated with the presence of 
4’-hydroxyl in molecules having the 3- or 7-positions 
substituted [4]. The negative borate reaction indicates 
the absence of an o-dihydroxyl grouping and the 
bathochromic shift of 69 nm in band I without a de- 
crease in intensity in the presence of NaOMe confirmed 
the presence of a free 4’-hydroxyl [2]. 

The glycoside formed a crystalline penta-acetate mp 
97” whose NMR spectrum (r scale) exhibited a sharp 
doublet at 9.24 (J = 6 Hz), which is a distinguishing 
feature for rhamnosyl CII,. Also the rhamnosyl C-l” H 
coupled with the C-2” H (J = 2,Hz) and appeared at 
4.53 while the other four sugar protons appeared in the 
region of 5.32-4.64. The five CII,CO resonated as 
singlets at 8.19, 8.12, 7.92, 7.86 and 7.67 and two sharp 
C&O singlets appeared at 6.17 and 6.33. The resonance 
for one aromatic H resonated as a singlet at 3.36 and 
a pair of ortho coupled doublets for four protons of an 
A,B, system could be seen at 2.88 and 2.27 (J = 9.0 Hz) 
and indicated the para substitution of ring B and only 
one ring A H. The NMR spectra clearly indicated mono- 
glycosidation in the molecule. 

Acid hydrolysis of the original glycoside yielded an 
aglycone and rhamnose. The aglycone (2) mp 262”, 
analysed for C,,H,,O, (M+ 330) had vmax 3400 (bonded 
OH), 1642 (chelated C=O) and 842cm-’ (p-substi- 
tuted phenyl ring). Its UV spectrum had A,,,,, at 272 and 
354nm.Alargebathochromicshiftof96nmwithNaOMe 
degenerated after 10 min indicating that the molecule 
had free hydroxyls at C-3 and C-4’ [4-6). The other 
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shifts with diagnostic reagents were similar to those 
observed for the original glycoside. The aglycone formed 
a triacetate (3) mp 200” whose NMR spectrum showed 
signals for three CEI,CO at 7.55, 7.68 and 7.71, for two 
C&O at 6.03 and 6.16 locating them at C-7 and C-8 
positions. The C-6 H now appeared as a singlet at 3.05 
and the para substituted ring B H resonated as sym- 
metrical doublets centred at 2.2 and 2.8 (J = 8.5 Hz); 
The aglycone is thus 7,8-dimethoxy-3,5,4’-trihydroxy- 
flavone and the glycoside the corresponding 3-rhamno- 
side (I). 

The structure was confirmed by methylation of the 
glycoside (1) with Me1 and Ag,O followed by hydrolysis. 
The methylated aglycone (4), mp 108”, C,,H,,O,, 

had &la, 260 and 352 nm. Bathochromic shifts of 62 and 
60nm in presence of AlClJHCl and NaOMe, respec- 
tively, showed that the C-3 hydroxyl which was glycosyl- 
ated in (1) had become free. Finally this structure was 
confirmed by methylation of the glycoside with CH,N, 
followed by hydrolysis which yielded a compound, 
identical with an authentic sample of tambulin (5) (mmp, 
TLC, IR and UV) [7] kindly supplied by Prof. Asima 
Chatterji. 
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lR,=R,=H;R=Rha 
2R.=R,=R=H 
3Rf=R;=R=COMe 
4R,=R,=Me;R=H 
5R,=R=H;R,=Me 

EXPERIMENTAL 

Uncorr. capillary mps are reported. IR, UV and 60 MHz 
NMR spectra were taken in KBr, MeOH and Ccl, with TMS 
as internal standard, respectively. TLC was performed on Si gel 
G plates and flavones visualized by cerric sulphate spray. 

Isolation ofglycoside (1). Air-dried powdered plant material 
(2.5 kg) was extracted with 50% EtOH at room temp. and the 
extract concentrated under red. pres. at a temp. below 50”. The 
residue obtained was extracted successively with 11. each of 
C,H,,, C,H, and EtOAc. The EtOAc extract (12 g) was con- 
centrated and chromatographed over Si gel (350 g), employing 
non-polar + polar solvent mixtures. The mixture eluted with 
EtOAc was fractionated by PLC using EtOH-CHCl, (1:3) as 
solvent and a pale yellow glycoside (I), mp 189” (MeOH) was 
obtained. R, 0.7 (EtOH-CHCl,, 1:3) and 0.11 (C,H,,-CHCl,- 
MeOH, 14:4:2). (Found: C, 58.20; H, 502. C;3H;4011 r’e- 
ouires: C, 57.98; H, 5.04% Acetate mn 97”. NMR: 2.27 (d, 
j = 9Hz, 2H), Z.Pti (d, j= 9 Hz, 2H);3.36 (s, IH), 4.53 id, 
J = 2 Hz, rhamnosyl-H), 4.64-5.32 (4H. rhamnosyl). 6.17 and 
6.33 (3H each, s, C-S and C-7 OCH,). 7.67 and 7.86 (3H each, s, 

PHYTO 18/2-L 359 



360 Short Reports 

phenolic acetates), 7.92, 8.12 and 8.19 (3H each, s, aliphatic needles (5) mp 205’. It had i,aX (MeOH) 272,326,380: +AlCI, 
acetates), 9.24 (d. J = 6 H& 3H). (Found: C. 57.68; H, 4.51. 270,315,350 and 438 nm. (Found: C, 62.67; H, 4.57. C,8H,60i 
C,,H,,O,, requires: C. 57.72; H, 4.95 “/,). requires: C, 62.79; H. 4.65 7;). 
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Hydrolysis of glycoside (1). Compound (I) 100 mg in 2 ml 
EtOH on hydrolysis with 6’j/, HCI (20 ml) afforded the aglycone 
(2) mp 262”. Mass: (fn/e) 333 (M+). (Found: C, 62.0; H, 4.1. 
C,,H,,O, requires; C, 61.81: H, 4.24%). The aq. acid soln 
neutralized with (Ag,O), filtered and evapd to a syrup. PC in 
BuOH-HOAc- H,O (4: 1: 5) indicated the presence ofrhamnose. 
Acetylation of the aglycone 2 yielded the acetate (3), mp 200’. 
NMR (CDCI,): Four A,B, prolons of ring B at 2.2 (d, J = 8.5 
Hz, 2H), 2.8 (d, J = 8.5 Hz, 2H), 2.97 (s, lH), 6.03 and 6.16 (s, 
6H, OCH,), 7.55, 7.68 and 7.71 (s. 9H, 3 COCH,). (Found: C. 
60.37: H, 4.24. C,,H,,O,, requires: C, 60.52: H, 4.380/,). 
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(1) was methylated with CH,NZ and the product crystallized 
with MeOH. This methylated product was hydrolqsed with 
5 % HCl for 4 hr. The mixture was then extracted with Et,0 
and EtOAc and subsequently washed with H,O, dried and the 
solvent removed. The product crystallized from Me,CO as yellow 
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INTRODUCTION 
Poursuivant I’Ctude chimiosystt-matique des Didi- 
ereaceae [l-3], nous avons isoli: et identifit: chez AI/u- 
audia ascendens Drake cinq aglycones flavoniques 
majeurs; B cbti: du kaempftrol figurent la mCarn&ine, 
et trois flavonols 0-mCthylCs. A, B, C, d&iv&s de celle-ci. 

RESULTATS 
L’identification de la mkarnsCtine a Pt& obtenue par 

diverses don&es spectrales. En SM, outre la valeur du 
pit mol&ulaire (m/e 332 (100%)) caractkristique d’une 
flavone monomkthoxylke pentahydroxyl6e, l’ktude de la 
fragmentation [4] permet d’attribuer deux -OH au 
noyau A (pit B m,/e 153 (13 “4)). un O--Me et deux -OH 

au noyau B (pit d m/e 167 (6 7;)). Sur le phknyle latkral, 
la localisation des substituants a Ctk assuri-e g&e 
aux don&es de la RMN et de la spectrophotomltrie 
UV-visible: la premikre rCvPle en effet la substitution des 
carbones 3’, 4’, 5’ (s 7.30 6, 2H aromatiques: H-2’ ct 
H-6’), la seconde l’absence de systkme o-diOH (AI,, 
identiques in AlCl,,, MeOH neutre et acide); il ne subsiste 
done qu’une posslbilit& structurale: mCthoxylation en 
4’, hydroxylation en 3’et 5’. @ant au noyau A, la prCsence 
sur le spectre de RMN d’un double doublet g 6.19 ci 
et 6.38 fi (.I = 2.5 Hz) caractbristique des protons en 
6 et 8 montre classiquement la substitution en 5 et 7. 
Ces donnCes se r&?lent d’ailleurs identiques g celles 
fournies par la IittCrature [5-7] : en outre. la comparaison 
directe des donnkes ultraviolettes et des valeurs de R, 


