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ABSTFLACT.-A single crystal X-ray diffraction study of euparhombin establishes the 
stereostructure of this sesquiterpene lactone isolated from Ageratina rhomboidea as 6,8,15- 
trihydroxyheliang-6-oolide 8-0-methacrylate 141. 

The structure of euparhombin, a 
cytotoxic heliangolide from the aerial 
parts of Ageratina rhomboidea (HBK) 
King & Rob. (Asteraceae), was estab- 
lished several years ago (1) as 1 based on 
spectroscopic and chemical evidence. At 
that time another group of authors iso- 
lated two very closely related helian- 
golides from Eupatorium mohrii and 
Eupatorium hyssopifolium (2) and estab- 
lished their structures as 2 and 3, respec- 
tively. Compound 1 differs from the 
other two heliangolides in the nature 
and orientation of the ester residue at C- 
8. Thus, while 1 was described as having 
a methacrylate in a orientation, com- 
pounds 2 and 3 possess a 4-hydroxytig- 
late in p orientation. 

Since the nmr chemical shifts of H- 1, 
H-5, H-6, and H-8 for the three natural 
products are almost identical and a liter- 
ature search reveals that up to now all 

heliangolides isolated from the 
Eupatorium and Ageratina genera have p- 
oriented ester groups at C-8 (3-6), we 
decided to establish the stereostructure 
of euparhombin unequivocally. 

RESULTS AND DISCUSSION 

The stereostructure of euparhombin 
was established by a single crystal X-ray 
diffraction study of the natural product. 
For this purpose, suitable crystals were 
obtained by slow crystallization from 
diisopropyl ether. A stereoview of the 
molecule is shown in Figure 1, and the 
atomic coordinates for the non-hydrogen 
atoms are listed in Table 1. Bond dis- 
tances and bond angles can be considered 
as being normal. This study thus estab- 
lishes the stereostructure of the molecule 
as 4 and demonstrates that the ester 
group at C-8 is P-oriented in agreement 
with all heliangolides isolated from the 

0 
1 R,=OOCC(Me)=CH,, R,=R,=H 
2 R , = R 3 = H ,  R,=OOCC(Me)=CHCH,OH 
3 R l = H ,  R,=OOCC(Me)=CHCH,OH, R,=Ac 
4 R , = R , = H ,  R,=OOCC(Me)=CH, 
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FIGURE 1. Stereoview of the molecular structure 
of euparhombin [4]. 

Eupatorium and Ageratzna genera. It also 
provides the conformation of the ten- 
membered ring in the solid state, which 
proved that the C-14 methyl group is 
oriented above and towards H-6P. 

EXPERIMENTAL 
CRYSTAL ~ ~ ~ ~ ’ . - E u p a r h o m b i n  [4 ] ,  avail- 

able from a previous study (1): C,,H240,, 
M = 332.4, tetragonal, spac$group P4,2 ,2 ,5=  
6=9.835 (3), c=38.38(1)A,  U=3712.88A3, 
D,=1.189 g/cm3, Z=8, F(000) 1423.85, 
(CuKa)=7.39  cm-, Final R=6.38% (235 pa- 
rameters), R,,,=7.38% for 1989 unique retlec- 
tions with l Io lZ3~l Io l  in the range 
3°12€)1  1 lo”, residual electron density within 
k 0 . 3 4  e-lK3. 

DATA COLLECTION AND STRUCTLJRE RE- 
FINEMENT.-The intensity data were collected 
using a Nicolet R3m four circle automatic dif- 
fractometer with graphite *monochromatized 
CuKa radiation (X = 1.54 18 A) operataed in the 
0:20 scanning mode with variable scan speed (4- 
29.3 deg/min) at room temperature. The inten- 
sity data were corrected for background and 
Lorentz-polarization effects; crystal decay was 
negligible and no absorption corrections were ap- 
plied. The solid state structure was solved by di- 

‘Atomic coordinates for this structure have 
been deposited with the Cambridge Crystallo- 
graphic Data Centre and can be obtained on re- 
quest from Dr. Olga Kennard, University Chem- 
ical Laboratory, Lensfield Road, Cambridge CB2 
lEW, UK. 

Structure of Euparhombin 1643 

TABLE 1. Atomic Coordinates ( X  lo4) of 
Eumrhombin 141. 

Atom 

c-1 . . . 
c-2  . . . 
c -3  . . . 
c-4  . . . 
c-5 . . . 
C-6 . . . 
0 - 6  . . . 
c-7  . . . 
c-8 . . . 
0-8  . . . 
c - 9  . . . 
c-10  . . . 
c-11 . . . 
0 - 1 1  . . . 
c-12 . . . 
C-13 . . . 
C-14 . . . 
C-15 . . . 
0-15  . . . 
C-16 . . . 
0-16  . . . 
c-17 . . . 
c-18 . . . 
C-19 . . . 

x 

4086 (5) 
5333 (5) 
4959 (5) 
4225 (4) 
2880 (4) 
1830 (4) 
820 (3) 
990 (4) 
644 (4) 

67 (3) 
1795 (5) 
3 114 (5) 

-372 (4) 
- 1311 (4) 

-298 (4) 
-1212(6) 

3237 (7) 
5 149 (4) 
4482 (4) 
-898 (5) 
- 1185 (5) 
- 1528 (5) 
-2208(8) 
- 1390 (9) 

_ _  

Y 

2979 (5) 
3225 (5) 
3888 (5) 
5239 (4) 
5395 (4) 
4287 (4) 
457 1(3) 
4270 (4) 
288 1 (4) 
2111 (3) 
2 100 (5) 
2037 (4) 
5000 (5) 
5304 (4) 
5003 (5) 
5587 (7) 

9 10 (6) 
6458 (5) 
7730 (4) 
1172(5) 
860 (5) 
563 (6) 

-690 (9) 
1293 (9) 

rect methods using software provided by the dif- 
fractometer manufacturer and refined by full- 
matrix least-squares. For the structural refine- 
ments the non-hydrogen atoms were treated 
anisotropically, the hydroxyl hydrogen k a m e  
evident from a AF synthesis, and the hydrogen 
atoms bonded to carbons, included in the struc- 
ture factor calculation, were refined isotropically. 
The least-squares weighting scheme used was: 
w = l/u2(Io) + G(1J2, where u is the standard de- 
viation of observed amplitudes based on counting 
statistics and G is a variable adjusted after each 
cycle to minimize the function XW(AI)~, The 
final G value was 0.00429, and a few reflections 
were excluded from the final refinement calcula- 
tion to improve the fit. 
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