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Abstract-Eupatorium scabridum, a hybrid biotype presumed to arise by hybridization of E. rotundifolium 
and E. semiserratum furnished anti-tumor sesquiterpene lactones characteristic of the putative parents. 

INTRODUCTION 

As part of our continuing study[l, 21 of Eupatorium 
species sensu strict0 which elaborate sesquiterpene 
lactones with cytotoxic and anti-tumor activity, we 
have examined the hybrid derivative biotype E. 
scabridum Ell. This taxon, a predominantly triploid 
member of what has sometimes been called the E. 
rotundifolium complex, is found in the coastal plain 
of northern Florida, southern Georgia, south Carolina 
to Louisiana and north into Arkansas and reflects 
hybridization between E. rotundifolium L. and E. 
semiserratum DC.[3]. Our material came from Ark- 
ansas where relatively large populations occur. 

RESULTS AND DISCUSSION 

Eight previously known sesquiterpene lactones, as 
well as /3-amyrin acetate and plant sterol glucosides, 
were isolated from E. scabridum and were identified 
spectroscopically (‘H NMR, mass spectra) or by 

*Supported in part by a grant from the U.S. Public Health 

Service (CA-13121) through the National Cancer Institute. 
tLactones la, Za, 2b, 3a, 4 and 5 were reported to be 

cytotoxic [5,6]. Only 2a, 2b and 3 were tested in ho; 2a, 2b 

exhibited activity against Walker 256 carcinoma[6] and 3a 

exhibited activity against P-388 leukemia in the mouse[5]. 

Previously untested compounds obtained in the present 

work have been submitted to the anti-cancer screen of the 

Division of Cancer Treatment, National Cancer Institute. 

SCollections of so-called E. rotundifolium L. ssp. ouatum 
(Bigel.) Montg. and Fairbr. which gave [l2, 161 la, lb, 3b, 4, 

6b, lla, llb, lla, llb and 12 actually were[ll] E. cor- 
digerum Fernald, a putative hybrid of diploid E. perfoliatum 
L. (pollen parent) and triploid E. rotundifolium (female 
parent) [3]. 

§The source given for this collection is surprising. The 

range of E. rotundifolium does not extend into Central 

America and the species is not listed, even as an adventive, 

by Williams, L. 0. (1976) Flora of Guatemala, Eupaforieae, 
Helenieae, Senecioneae, Fieldiana: Botany, Vol. 24, Part 
XII. 

comparison with known samples. The major lactone 
constituents were eupatundin (la) [4,5] and eupaser- 
rin (2a) [6,7]; smaller amounts of euparotin (3a) 

[6,8,9], eupatoroxin (4)[4,5], eupachloroxin (5)[4,5], 
deacetyleupaserrin (2b) [6,7, 101, lactone 2c [7] and 
lactone 6b were also iso1ated.t Lactone 6b is the 
angelate analog of a substance (6a) from E. 
mohrii [ll] and is identical with a lactone isolated 
from ‘E. rotundifolium ssp. ovaturn’S which was 
originally[l2] assumed to have an a-orientated 9- 
hydroxyl group; we concur[ 1 l] with the recent 
revision[l3] of its stereochemistry to 6b because of 
the observed value of J8.9(2 Hz). 270 MHz ‘H and 
13C NMR spectra of those compounds for which such 
data are not available in the literature are listed in 
Tables 1 and 2. Oxidation with Jones’ reagent con- 
verted la to 7 (dehydroeupatundin)[6]; oxidation of 
la with pyridinium dichromate, pyridinium chloroch- 
romate or Collins reagent was accompanied by dou- 
ble bond migration to 8a (dehydroiseupatundin) 
whose spectral properties were similar to those of the 
recently reported guevariolide 8b [ 141. 

E. scabridum contains sesquiterpene lactones 
found in E. rotundifolium and in E. semiserratum 
separately; thus the phytochemistry reflects the puta- 
tive parentage of this hybrid biotype[3]. E. rotundi- 
folium characteristically elaborates 1,5-dihydroxy-8- 
acyloxy-3, 4, 10, lCguaidienolides, their epoxidation 
products or slight modifications thereof; thus E. 
rotundifolium from Florida gave[4,6] la, 3a, 3b, 4a, 
5, 9a, 9b and 10a and a collection from Guatemala8 
furnished lob and 10~ in addition to unspecified ‘pre- 
viously isolated lactones from this species’, but no 
germacradienolides[ 151. On the other hand E. 
semiserratum contains only the germacradienolides 
2a and 2b[6, 101 which we have now also found in E. 
scabridum. Lactone 2c has been isolated previously 
from E. mikanioides [7]. 

As expected the flavones to which we have 
ascribed responsibility for the characteristic yellow 
secretion which is observed when stems of E. 
semiserratum are broken[lO] were not present in the 
extract of our E. Scabridum which lacked this pro- 
perty. 
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la R = H, R’ =Ang 

lb R = AC, R’=Ang 

OAng 

OR’ 

loa R=H,R’=Ang 

IOb R = Ac,R’= Ang 
IOC R-AC R’=TigL 

EXPERIMENTAL. 

HO 
///, 

OR’ 

I3 

2a R= 30 R = H,R’= Ang 

CH,OAc 
3b R=Ac,R’=Ang 

0 

2b R= 
V 

/ 

CH,OH 

2c R=H 

OAng 

8a R=Ang 
6b R = Tigl 

OR’ 

0 

l la R = AC, R’ =Ang or reverse 

Ilb R =H,R’=Tlgl 

OH 

6a R=MeBu 

6b R = Ang 

Cl-l ,CI 

OR’ 

9a R=H,R’=Ang 

9b R =Ac, R’=Ang 

gum (115 g) was pre-absorbed on 200 g Si gel and chromato- . _ 
Extractions from E. scabridum. Above ground material of graphed over 1 kg Si gel packed in C,H,. Fractions were 

E. scabridum EII. (2.2 kg) collected by Dr. R. K. Godfrey collected as follows: fractions l-12 (C,Hs, 6 I.), 13-24 (C6H6- 
and Mr. D. Gage on 1 September 1979 near route 19 just east CHCI?, 1 : I, 6 I.), 25-36 (CHCI,, 6 I), 37-40 (CHC&-MeOH, 
of Delight, Arkansas (RKG 77202 on deposit in the Her- 99: 1, 21), 41-50 (CHC13-MeOH, 49: 1, 5 1). 51-65 (CHCl,- 
barium of Florida State University). was extracted with MeOH. 19: 1, 7-5 I.), 66-70 (CHCX-MeOH. 9: 1, 2.5 1.) and 
CHCli and worked-up in the usual fashion[l7]. The crude 71-75 (CHCL-MeOH. 4: 1, 2-5 1.). 
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