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Abmact-TheacrialpartsofOmprdoncMMniCMl afforded in addition to onopordopicrin and two related esters the 
cpoxide of onopordopicrin, a new elcmane derivative, two cudcsmanolidcs and two eudcamane derivatives which most 
likely are the precursors of the latter lactoncs. The structures were elucidated by highfkld NMR spectroscopy. 

INTRODUCI’ION 

The genus Otwprdon (Compositac, tribe Cynararc) is 
placed together with the large genera Coupiniu, Suussureu 
and Jwinea in the subtribe Carduinae. Taxonomically 
this genus is closely related to Cousiniu, while the position 
of Jurinea and Suussureu is uncertain [ 11. So far from the 
genus Onopordon in addition to widespread compounds 
several C,,-acctylencs 123 and the germacran olide ono- 
pordopicrin [3-&J as well as closely related lactones [S, 61 
have been reported. Similar 1 S-hydroxyl gcrmacmnolidcs 
with an %a-acyloxy group have been isolated from Juritm 
species. This type of scaquitcrpcne lactonc seems to be 
charackstic for a group of genera in the Cynarcae. They 
have been reported from Cenfourea, Arcrium and Cnicus 
species. However, lactoncs with the same substitution 
pattern with an additional hydroxyl group at C-14 are 
reported from L%om species (tribe Mutisi~) 
type is present also in some lurka spbcics [8 I 
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Cowinia species so far no lactoacs are reported. We have 
studied now a further Onoportdon species 0. crvmanicum 
(Bomm.) Bomm. 

RESULTS AND DlSCUSSION 

The polar ftions of the extract of the aerial parts of 
0. currnanicum gave as the main constituents onopordo- 
picrin (3) [3] as well as a complex mixture of scsquitcrpcne 
lactones which could be separated by HPLC. In addition 
to the isobutyrate 1 [6] and the corresponding metha- 
crylate 2 [6] the 4sQkpoxide of onopordopicrin (9), the 
cpimeric aldehydcs 4 and 5, the cpixncric methyl esters of 
the corresponding precursors 6 and 7 as well as the 
&mane 8 were isolated. 

The structure of 5 could be deduced from the ‘H NMR 
spectrum (Table 1) where the signals could be assigned by 
spin decoupling. The four-fold doublet at 62.81 was that 
of H-7 as irradiation at this point caused the lowfkld 
doublets at 66.14 and 5.57 (H-13) to collapse. 
Furthermore, the triplet at 64.01 and the triplet of 

doublets at 5.31 were changed to a doublet and a double 
doublet rupcctively. Accordingly, these signals were those 
of H-6 and H-8. Further dccouplings allowed assignment 
of the signals and H-9 and H-5. As the latter was coupled 
with a four-fold doublet (Dodd) at 62.45 (H-4) the 
saprcnce could be complctcd by the protons at C-l-C-4 
and C-15. The signal of H-IS was a lowfield doublet at 
69.68 indicating the presence of an aldehyde group. The 
double doublet at 3.46 was due to the axial proton under 
the hydroxyl group at C-1 while the typical signals of a 
hy~x~~~~ indicated the nature of the ester 
residue at C-8. The configurations at C-l and C4C-8 
followed from the couplings observed Lactone 5 is 
related to the 8dcsacyloxy derivative sonchucarpolide 
[9]. Aocordingly, the ‘H NMR spectra are similar. The 
H NMR qcctrum (Table 1)of the isomcric lactone 4 was 

in part similar to that of 5. However, in addition to 
differences in the chemical shifts the aldchyde signal was a 
broadened singlet at 89.91. Spin decoupling indicated that 
the whole sequence was identical with that of 5. However, 
the H-4 signal now was a brondcned triplet at 82.76 
indicating that there couki only be a very small coupling 
between H-4 and H-15. As the couplings ,*,s and J,,* 
rupdral an equatorial proton at C-4 the aldehyde group 
at this carbon was axial. The same situation is present in a 
c&xmnmc derivative isolated from a Verb&~ species 
[lo] where also no coupling was observed between H-4 
andH-lS.~uscompounds4andSwerecpimericatC-4. 

The spectra of compounds 6and 7 were in part close to 
those of 4 and 5. The difference between these compounds 
was again the stcrcochcmistry at C-4 which was indicated 
by a singlet at b 9.93 for compound 7 and a doublet at 9.33 
for isomer 6. The mcthoxy singlets at 63.73 and 3.77, 
reapcctkly, as well as slightly broadened singlets for 
cxomethykne protons indicated the presence of methyl 
esters of hydroxy acids formed by hydrolysis of the 
lactonar 4 and 5. Accordingly, triplets at 63.93 and 4.41 
respactivdy were due to the protons under the 6-hydroxyl 
group In agreement with the proposed stercochcmistry at 
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C-4 in the spectra of compounds 4 and 6 deshielding effect 
of the aldehyde group at the H-6 was observed. 
Compound 7 has been named carmanin. 

The ‘HNMR spectrum of 8 (Table 1) was in part 
similar to those of compounds 6 and 7. However, several 
typical lowfield signals clearly indicated the presence of an 
elemane derivative (5.68 dd, 4.95 br d, 4.91 brd, 5.37 brs 
and 5.01 brs). From a pair of doublets at 64.03 and 3.90 
the nature of the substituent at C4 could be deduced. 
Compound 8, which we have named elemacarmanin, is 
formed by a Cope reaction of the unknown methyl ester of 
the hydroxy acid corresponding to onopordopicrin. 

The structure of 9 clearly followed from the ‘H NMR 
spectrum (Table 1) as all signals could be assigned by spin 
decoupling. As one of the protons at C-9 showed coup 
lings with H-l and H-2 the sequence could be determined 
directly. The chemical shift of H-5 (62.83 d) required the 
presence of an epoxide, the nature of the oxygen functions 
followed from the typical signals of a hydroxy metha- 
crylateand a primary hydroxyl group which only could be 
due to H-15 Thus compound 4 was the 4x,S/?-epoxide of 

onopordopicrin. Inspection of Dreiding models together 
with the observed coupling indicated that the preferred 
conformationof9wasthat wasbothc-14andC-15above 
the plane. 

The chemistry of this Onopordon species again shows 
that onopordopicrin is characteristic for this genus. 
However, as compounds 4-9 were minor components 
investigations of further species are necesmry to see 
whether these compounds are more widespread in this 
genus. The absence of gauianolides, which are widespread 
in the tribe Cynareae, may be of chemotaxonomic interest. 
Preliminary results on some Cousinia species have shown 
that guaianolides like aguerin A and B are present. This 
would not support the proposed close relationship of the 
latter genus with Onopordon. The chemistry of Jurineu 
species is more close to that of Onopordon though in 
Jurinea mainly 14.15dihydroxygermacran elides have 
been isolated, but also a few guaianolides, which are also 
widespread in Suu.r.surerr species. Many more species of 
the whole subtribe have to be studied to obtain a more 
detailed picture. 
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