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Abstract-The aerial parts of Stevia aristata atl’orded in addition to known compounds two new germacranolides, a 
melampolide, a 4Z-melampolide and two beyerene derivatives. From the roots a new dihydrolongipinene derivative was 
isolated while the aerial parts of Steuia and&a gave the E/Z-isomers of austroinulin and 6desoxyaustroinulin. The 
absolute configuration of these typical diterpenes is discussed. 

INTRODUCTION 

From the large genus Steuia (Compositae, tribe 
Eupatorieae, subtribe Piqueriinae) with nearly 200 species 
many interesting constituents have been isolated. In 
addition to germacranolides, similar to those of other 
genera of the tribe Eupatorieae, and labdane derivatives, 
longipinene derivatives are widespread [l, 21. We now 
have investigated a further species from Paraguay, 
S. aristata D. Don. and S. andina B. L. Robinson from 
Peru. The results are discussed in this paper. 

RESULTS AND DISCUSSION 

The aerial parts of S. aristata afforded as the main 
constituent austroinulin 7-O-acetate (4e) which was iso- 
lated from S. berlandiera [2] accompanied by the isomeric 
acetate 4b [3,4] and the trio1 4a [4, S]. Furthermore the 
sesquiterpene lactones 1 b [ 1],2b [l] as well as the novel 
alcohols la, Ic, 2a and 3 were present. In addition to 
beyerenic acid (Sa) [6]* two hydroxy derivatives (5b and 
Sc) also were isolated. The roots contain germacrene D 
and r-humulene as well as the longipinene derivatives 7 
[7]. 8 [7] and the diangelate 6. The structure of the latter 
followed from its ‘H NMR spectrum (see Experimental) 
which was very similar to that of the corresponding diester 
8 with one angelate group replaced by an acetate residue 
[8]. The nature of the ester groups could easily be deduced 
from the typical angelate signals. 

The ‘HNMR spectra of la, 2a and 3 (Table 1) were 
close to those of lb, 2b and the acetate of 3 respectively, 
which were isolated recently from Steuia amambayensis 
[l]. The replacement of acetoxy by hydroxy groups 
caused, as expected, upfield shifts of H-4’ while the H-3’ 
signals were shifted downfield. 

In the ‘HNMR spectrum of lc (Table 1) all signals 
could be assigned by spin decoupling. They were in part 

l Identical with compound 9 in Bohhnann. F. and L.e Van, N. 
(1976) Chem. Ber. 109, 1446 where erroneously the opposite 
configuration at C4 and C-10 was presented. 

Table 1. ‘H NMR spectral data of 1% lc, 2a and 3 (400 MHz, 
CDCla. TMS as internal standard) 

In IC 28 3 

H-1 5.9Odd 5.02 br dd 
H-2 3.50 br dd 
H-2’ 2.42 2.42.1 m m 

H-3 2.36 m 

H-3’ 2.30 m 

I 

H-5 4.97 br d 4.79 br d 

H-6 5.05 I 5.08 t 

H-7 2.89dddd 2.92 dda’d 

H-8 5.70 In 5.78 br d 

H-9 3.42 br dd 3.30 br dd 
H-9’ 2.18 brd 2.12 brd 
H-13 6.25d 6.26 d 

H-13’ 5.59 d 5.59 d 

6.62 ddd 6.64 br dd 
2.30 br ddd 2.78 m 
2.54 m 2.70 m 
2.41 br dd 3.12 ddd 
2.12 brdd 2.25 m 

5.05 br d 5.30 br d 

5.10 t 5.41 dd 

2.50 m 2.65 m 

6.45 ddd 5.91 ddd 

2.80 ddd 3.00 br dd 
1.96 ddd 2.56 m 

6.21 d 6.31 d 

5.58 d 5.67 d 

H-14 - 4.21 br d 
H-14 3.72 br d 

9.44 d 9.41 d 

H-15 1.66 br s l&d 1.82 d 1.73 d 

H-3’ 6.76 br t 6.68 br d 6.75 Iq 6.72 tq 

- 4.29 br dd* 

4.24 br dd* 
4.35 dq 4.33 dq 

H-S 1.72 br s 1.79 br s 1.94 br s 1.77d 

l J = 15 and 6 Hz; J [Hz]: compound la: 1.2 = 12; 1.2’ = 4; 
22 = 2,S = 13; 2.3 = 5; 5.6 = 6.7 = 9.5; 7,13 = 3.5; 7.13’ = 3; 

8.9 = 5.5; 9.9’ = 15; compound lc: I,2 = 12; 1.2’ = 5; 5,6 = 10; 
6.7 = 8.5;5,15 = 1;7,13 = 3.R7.13’ = 3;8,9 = 5;9,9’ = 15; 14,14 
= 12; compound 2x I.2 = 10; 1.2’ = 7; 1.9 = 2; 2.2’ = 13; 2.3 

= 2; 2.3’ = 3.3’ = 12; 5,6 = 6.7 = 9; 7,8 = 1.5; 7,13 = 3.5; 7,13’ 
= 3; 8.9 = 1; 8.9’ = IO; 9.9’ = 14; 9.14 = I; compound 3: I.2 c 8; 

1.7 5 7; 1,9 = l,9’ _ 1;23=7;2’,3=11;2~=3;2’,3’=7;3,3 
= 14;5,6 = 9;6,7 = 4;7,8 = z-l.13 = 3.5;7.13’ = 3;8,9 = 7;8,9 
= I& 9.9’ = 14; OCOR: 3’,4’ = 6; 4’,4’ = 14. 

similar to those of la. An additional pair of broadened 
doublets and the upfield shift of the H-l signal indicated 
the presence of the corresponding 14-hydroxy derivative. 
The configuration of the l(lO)-double bond followed 
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OR 

CHO 

4a 4b 4c 4d 
R H H AC AC 

X flOH,H f3OAc.H flOH,H =0 

from the chemical shifts of H-l and H-14 which agreed 
with those of similar germacranolides but differed from 
those of g-isomers [9] where the H-l signal is shifted 
more downfield. 

The *H NMR spectrum of Sb (Table 2) was similar to 
those of beyerene derivatives [6, lo]. Careful spin decoup 
ling supported this assumption. However, the position of 
the hydroxy group could not be assigned. The couplings 
indicated an axial hydroxy group where the correspond- 
ing proton only had two neighbours. This would agree 
with a hydroxy at C-7 or C-12. A decision was possible by 
NOE difference spectroscopy which also established the 
stereochemistry of !4b. Thus clear effects were observed 
between H-20, H-la, H-6a and H-16, between H-18, H-5, 
H-6/3 and H-3/3, between H-17 and H-15, between H-l& 
and H-7 as well as between H-7, H-14x and H-16. 

la lb lc 
R H AC H 

R' CO,H COzH CHaOH 

283 R=H 

2b R=Ac 

3 R - H.42 

'" COIH 

5a Sb SC 
R H OH H 

R' H H OH 

6 R=Ang 

7 R = Ang,A' 

8 R=Ac 

The ‘HNMR spectrum of the isomer SC (Table 2) 
differed from that of Sb by the splitting of the signal of the 
proton under the hydroxy group and by the absence of a 
w-couplings of H-14. Furthermore H-l 18 and H-17 were 
more deshielded as in the spectrum of Sb. These facts 
indicated the presence of a 12a-hydroxy group. NOES 
between H-20 and H-15, between H-18 and H-5 and 
between H-12 and H-14jfurther supported this structure. 
The proposed absolute configuration could not be es- 
tablished but the positive optical rotation, which was 
observed also for beyerenol with known absolute con- 
figuration [ 111, supported this assumption. 

The absolute contiguration of 4a-c so far is not 
established. We therefore transformed 4e by oxidation 
with pyridine chlorochromate to 46. The CD spectrum 
showed a strong negative Cotton effect. Following the 






