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Abstract-From the aerial parts of Wedelia hookeriana eight new eudesmanolides, all derivatives of ivan- 
gustin, and a new ent-kaurenic acid derivative together with its methyl ester have been isolated. The structures 
were elucidated by high field ‘H NMR spectroscopy. The chemotaxonomic situation is discussed briefly. 

INTRODUCTION 

From the large genus Wedelia (Compositae, tribe 
Heliantheae, subtribe Ecliptinae) some species have 
already been investigated chemically. In addition to 
thiophene acetylenes [ 11 ent-kaurene derivatives [24] 
are widespread in this genus. From one species a 
pseudoguaianolide [5] and from two others eudes- 
manolides [6,7] were reported. We now have studied 
the constituents of Wedelia hookeriana and the 
results are discussed in this paper. 

RESULTS AND DISCUSSION 

The roots of Wedelia hookeriana Gardn. afforded 
the thiophene acetylene 23 [I] as well as the cor- 
responding dithio derivative 24 [I], caryophyllene, 
germacrene D, bicyclogermacrene, sabinene, iso- 
comene (25), 7aH-silphiperfol-5-ene (26) [8] and the 
ent-kaurene derivatives 10, 13, 14, 16 [1], 17 [lo] and 
19. The aerial parts gave germacrene D, bicyclo- 
germacrene, sabinene, ent-kaurene derivatives 10-17, 
19,20 and two further ones, the acetate 18a as well as its 
methyl ester 18b. Furthermore the ent-beyerene 
derivatives 21 and 22 and a complex mixture of minute 
amounts of sesquiterpene lactones were present. 
Repeated separations finally gave the eudesmanolides 
1-8. 

The structure of 18a and 18b could be easily 
deduced from the ‘H NMR spectra, which were 
similar to those of other 15a-acyloxy derivatives with 
a 9@-hydroxy group, which caused a typical 
downfield shift of the H-15 signal (see Experimental). 
Esterification of 18a afforded 18b. The separation of 
the sesquiterpene-containing fractions by TLC only 
led to the isolation of 1 and 2. The remaining lac- 
tones could be partly separated by HPLC (rever- 
sed phase), which gave 3, 5 and 8, while the mixture 

*Part 447 in the series “Naturally Occurring Terpene 
Derivatives”. For Part 446 see Bohlmann, F. and Rotard, W. 
(1982) Justus Liebigs Ann. Chem. (in press). 

of the lactones 4, 6 and 7, also containing 5, could not 
be separated. The structure of 1 was deduced from 
the ‘H NMR (Table 1) and the mass spectrum, which 
only showed a [M - HOAc]’ peak. As, however, the 
‘H NMR spectrum clearly showed the presence of an 
acetate group, the molecular formula could be 
calculated as Cz,H2h07, indicating the presence of 
two ester groups and a hydroxy group. Accord- 
ingly the IR spectrum showed bands at 3620 (OH), 
1775 (lactone), 1735, 1240 (OAc) and 1720cm-’ (un- 
saturated ester). The nature of the latter followed 
from the typical ‘H NMR signals of a methacrylate 
residue (6.14 br s, 5.67 dq and 1.98 br s). Spin 
decoupling in a mixture of deuteriochloroform and 
benzene allowed the assignment of all signals. The 
presence of an eudesmanolide with a 4,5-double 
bond followed from the signals of H-6-H-9, which 
were similar to those of 6@tigloyloxyivangustin [ll] 
isolated from a Steiractinia species, which also is 
placed in the subtribe Ecliptinae. The couplings 
observed required an a-orientation of the protons at 
C-6-C-8. The signals of H-l-H-3 showed that the 
remaining oxygen functions were at C-l and C-3, the 
hydroxy group at C-l and the acetoxy group at C-3. 
This decision followed from the chemical shifts of 
H-l and H-3 and that of H-14, which would have 
been more downfield if an acetate group was at C-l 
[1 11. The couplings observed indicated the given 
stereochemistry, which was further supported by the 
downfield shift of H-l when compared with the shift 
of the corresponding 3-desacyloxy derivative [ 1 I]. 
Obviously H-la was deshielded by the a-acetoxy 
group. The observed Eu(fod)7-induced shifts, 
however, did not clearly support this assignment 
(Table 1), as both, the acetoxy and the hydroxy group 
seemed to be complexed to the same extent as fol- 
lowed from the shifts of H-l and H-3. We therefore 
have transformed 1 to the corresponding ketone 9 by 
oxidation with pyridinium chlorochromate. The ‘H 
NMR spectrum of 9 showed that the keto group was 
at C-l, as could be deduced from the downfield shift 
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of H-14 and H-9, The couplings .& showed that the 
introduction of a third sp2-carbon led to a con- 
formation with a quasi equatorial 3-acetoxy group. 
Inspection of a model showed that the observed 
differences in the spectra of 1 and 9 could be deduced 
from the most stable conformations. The structure of 
1 being settled, those of 2-8 could then be deduced 
from their ‘H NMR spectral data (Table 1). Obviously 
all lactones were methacrylates with a free Ip- 
hydroxy group except 8 and they differed only in the 
nature of the ester group at C-3. Though this 
assumption was not rigorously established, the fact 
that the chemical shift of H-6 was not altered in the 
spectra of the different diesters, strongly supported 
this assignment, as the chemical shift of a proton 

I$ 4 
-4’ 
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under a saturated and an unsaturated ester group 
always differs typically. Accordingly the chemical 
shifts of H-3 differed in 2-5 and 6 and 7, respectively. 
The last lactone was the tiglate 8. The relative posi- 
tion of the acetate group followed from the chemical 
shift of H-l, which differed from that of 6a obtained 
by acetylation of the mixture of 4-7 after separation 
by HPLC. As in the lactone from Steiractinia 11, in 
addition to the downfield shift of the H-l signal also 
those of H-6, H-9 and H-14 were altered. 

The chemistry of W. hookeriana agrees with that 
of W. trilobata [7] and partly with that of the other 
species so far investigated. Perhaps eudesmanolides 
may have been overlooked in some of these species 
as the concentrations seem to be very low. Further 
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