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and a p Bondapak Cr a column (30 cm x 3.9 mm i.d.), including a 

pre-column filled with Cl8 /Corasil. Solvent A was H,O-HOAc 

(97.5:2.5) and solvent B was MeOH-HOAc (97.5:2.5). The 

1, 

mixture at injection was 9O:iO (A:B), which was programmed to 
50:50 through a linear gradient (solvent program #6) over 1 hr. 

2. 

Detection was at 365 nm. The flavonoids eluted in 42.0 min (l), 

3, 

43.2 min (2) and 49.6 min (3) at 1.5ml/min. Relative 4, 

concentrations were calculated based on peak heights. 
c 
2. 
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INTRODUCTION 

Les frondes de Pityrogramma caiomelanos var. aureojfava 
(Hook.) Domin produisent un exsudat farineux de couleur 
jaune. Une preddente etude a permis d’y deceler la 
presence de deux flavonoides majeurs: dihydroxy-2’,6’ 
dimethoxy-4,4’ chalcone, et son homologue dihydrochal- 
cone [l]; plus recemment [2], I’existence dun nouveau 
couple chalcone-dihydrochalcone a ete rapportee, avec 
une substitution du type: dihydroxy-2’,6’ mtthoxy-4’. 
Nous avons aujourd’hui isolt de ce m&me materiel deux 
nouveaux aglycones flavoniques, 1 et 2, dont l’analyse 
structurale apporte la preuve de Ieur caracthe original. 

RlbULTATS ET DISCUSSION 

Les proprietes spectrales UV de 1 et de 2 orientent vers 
une structure flavone ri noyau B monosubstitue; l’emploi 
des reactifs classiques [3] permet en outre de placer des 
hydroxyles libres en -5 (comportement avec AICls et 
fluorescence) et en -4’ (comportement avec NaOH). En 
presence de NaOAc, deux comportements differents sont 
enregistres: pour 1 un dCp1acement bathochrome de 12 nm 
sur BII (= OH-7);pour 2pasdedeplacement significatifde 

BII mais l’apparition dune deformation rendant cette 
bande trb dissymetrique. 

La SM realisee sur les produits naturels revele dans les 
deux cas un pit de plus haute masse a mJe 400 
correspondant a la formule brute CZ4Hi606; les ions- 
fragments les plus importants sont M - 43 et surtout M 
- 77 signifiant la perte dun noyau phinyle. Bien que 
differents chromatographiquement, ces deux produits 
paraissent done construits sur le m&me theme de base 
Ci5C6 (et probablement) C3, sans qu’il soit possible pour 
l’instant d’aller plus avant dans l’enchainement de ces trois 
maillons. 

Notre attention portera tout d’abord sur 1; le cas de 2 
sera envisage ulterieurement et par difference a cette 
premiere analyse structurale. 

Le derive TMSi de 1 montre un pit moleculaire m/e 648 
(432 + 3 TMSi) qui conduit a reconnaitre pour la genine 
initiale une masse moleculaire egale a 432, c’est a dire 
superieure de 32 uma a l’ion de plus haute masse detecte en 
SM du produit naturel. La r&alit& du pit moliculaire m/e 
432 pour 1 est encoredemontree par SM en CI/D (NH3 gaz 
reactant) oh est reveli: un ion M + H mJe 433, suivi d’un ion 
M - 32 + H m/e 401; en d’autres termes, tout Porte a 
penser qu’en SM du produit nature], il y a, avant ionisation, 
perte dune molecule de MeOH. 
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So far little is known about the chemistry of the genus 
Hypochoeris (tribe Cichorieae). Flavonoids are known 
from three species [lo], while in one species several 
guaianolides and an eudesmanolide are present [2]. We 
have now re-investigated Hypochoeris radicata L.; so far 
only the presence of the flavones luteolin and isoetin has 
been reported [ 11. 

The roots of H. radicata L. afforded a mixture of 
triterpene acetates, only the lupeol derivative 1 being 
identified. The more polar fractions contain a complex 
mixture of sesquiterpcne lactones, which could only be 
partly separated. Intensive ‘HNMR studies led to the 
structures 2,4 and 5. The presence of a cinnamic ester in 2 
and a methacrylate in 4 and 5 easily could be deduced from 
the NMR data (see Table 1). Irradiation of the doublet at 
6 6.42 sharpens the broadened doublets of 14-H and in the 
‘H NMR spectrum of the corresponding acetate 3 the 3-H 
signal is shifted to higher fields. On irradiation at 4.42 the 
doublet of doublets at 3.34 collapses to a doublet and the 
four-fold doublet at 3.21 to a broadened doublet. 
Irradiation of the latter collapses the 13-H doublets to 
singlets and the three-fold doublet at 5.32 to a doublet of 
doublets, clearly indicating that the signal at 3.21 must be 
assigned to 7-H and consequently the signals for 5-H, 6-H 
and 8-H can be assigned too. The observed couplings of 8- 
H and those of 6-H indicate the stereochemistry at C-S to 
C-8. The configuration at C-10 only can be assigned 

*Part 280 in the series “Naturally Occurring Terpene 

Derivatives”. For Part 279 see: Bohlmann, F., Rosenberg, E., 

Robinson, H. and King, R. M. (1980) Phytochemistry 19, 2047 

indirectly. In the NMR spectrum of 2 the signal of 1-H 
could be assigned Inspection of models shows that the 
observed couplings are in better agreement with a fl- 
orientation of the lo-methyl group, since the cis- 

annelation of the rings clearly follows from the coupling 
J 1,5. The ‘H NMR spectrum of 4 (see Table 1) clearly 
shows that only theestergroup is changed, as all signals are 
nearly identical with those of 2. Though 5 could not be 
separated from 4, the NMR data indicate that it is the 
11,13-dihydroderivativeof4. Thestereochemistryat C-l 1, 
however, could not be assigned as the signal of 11-H is 
overlapped by other multiplets. We have named the 
desacyl derivative of 2 and 4 hyporadiohde. The aerial 
parts contain, in addition to I, 2.4 and 5, the ester 6. This 
investigation shows that guaianolides may be characteris- 
tic for the genus Hypochoeris. 

EXPERIMENTAL 

The fresh plant material (grown from seeds Botanical Garden 

Koln, voucher 79/1387) was cut and extracted with Et,O-petrol 

(1: 2). The resulting extracts were first separated by CC (Si gel, act. 

grade II) and further by repeated TLC (Si gel, GF 254). Roots 

(220g)afforded30mg1.15mg2(Et,O),7mg4(Et,O)and7mg5 

(Et,O) and aerial parts (2.15 kg) 30mg l,lOmg 2,5 mg 4,5 mg 5 
and 2Omg 6. 

Hyporadiolide-8-0-cinnamate (2). Colourless gum, IR (Ccl,) 

cm-‘: 3620 (OH), 1780 (lactone), 1715, 1645 (C=CC02R, 

C=CCO); MS (CI, jsobutane): 409 (C H 0 ) (M+ + I. 5”:;): 24 24 h 
391 (M - H,O, 8); 261 (PhCH=CHCO,H, 97); 149 


