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Abstract-The aerial parts of Euputorium turbinatum afforded three diterpenes, a known clerodane derivative, an 
unusual abietane derivative and a friedolabdane, liliolide, j?-farnesene and the flavonol pachypodol. The structures were 
elucidated by hi&field NMR spectroscopy. The chemotaxonomy is discussed briefly. 

INTRODUCIION 

Eupatorium turbinutum Gray is very close to Chromoloenu 
b@looii (= Euputorium bigelouii) but the former have 
never transferred to Chromolaena or any of the other new 
genera which have been separated from the old genus 
Eupatorium. We therefore have studied the chemistry 
which may give an idea of its proper placement. The 
results are discussed in this paper. 

RESULTS AND DISCUSSION 

The aerial parts of Euputoritun turbinutum Gray 
afforded /?-farnesene, liliolide [l], pachypodol [2], the 
clerodane (1) [3 3, the quinone 2 and the friedolabdane 3. 

The molecular formula of 2 was CzoHzsOs and the 
‘%NMR spectrum (Experimental) indicated the pre- 
sence of a fully substituted pquinone by the singlets at 
5188.8,183.9, 150.9. 145.1, 142.5 and 124.7. Furthermore, 
three oxygen bearing carbons must be assumed, one being 
an acetal carbon (95.3d). The ‘HNMR spectrum 
(Experimental) supported this proposal. In the low field 
region a pair of double doublets at 63.88 and 3.34, a 
double doublet at 4.83 and a singlet at 5.60 were visible. 
Furthermore, a hydroxyl proton (7.18 s) was present. A 
pair of doublets at 6 1.20 and 1.19 (each 3H) and a quartet 
of quartets at 3.18 were due to an isopropyl group. These 
data agreed with the presence of a derivative of the 
abietane quinone royleanone [4] where two of the tertiary 
methyl groups must be oxygenated as only one methyl 
singlet was present. The chemical shift (64.83) required an 
allylic position for the secondary hydroxyl. Spin decoup 
ling allowed the assignment of two sequences. Together 
with the isolated CH20R group and the proton of 
an acetal carbon all data agreed with the proposed 
structure. The stereochemistry was supported by NOE 
difference spectroscopy. Thus clear effects were obtained 
between H-18, H-19, H-5 and H&x, between H-68, H-19, 
H-6a and H-7 as well as between H-20 and H-l/?. These 
effects required an axial orientation of C-19 and C-20 and 
a ‘la-hydroxy group as the NOE was observed with both 
protons at C-6. Most likely the semiacetal hydroxy group 
was hydrogen bonded with the quinone carbonyl group. 
This would explain the definite orientation of H-20 which 

showed a NOE with H-lfl. The chemical shift and the 
couplings of the 7a-hydroxy derivative horminone agreed 
with those of 2 while the values of the /?-isomer differed 
very significantly [S]. We have named compound 2 
turbinatone. 

The structure of 3 clearly followed from the ‘H NMR 
and 13C NMR spectra (Experimental). The nature of the 
side chain was deduced from the typical signals. Spin 
decoupling further gave a clear sequence of all protons at 
C-l-C-3 and C-5-C-8. As, however, H-5 showed an allylic 
coupling with H-l and a homoallylic coupling with H-2 
the whole sequence was established, excluding a labdane 
with a 5(6)double bond. The stereochemistry was de- 
termined by NOE difference spectroscopy. Thus, in 
deuterobenzene clear effects were obtained between H-18, 
H-5 and H-6/?, between H-7& H-5 and H-l 1, between H- 
2O,H-12,H-12’,H-ll’andH-l,betweenH-17andH-7aas 
well as between H-16. H-15t and H-14. These effects 
required the proposed stereochemistry with a confor- 
mation where C-11, C-17 and COzR are axial. This is 
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