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Abstract-The investigation of three further Lychnophora species and the re-investigation of one species 
afforded, in addition to known compounds, seven new sesquiterpene lactones all being closely related to those 
isolated before from the subtribe Lychnophorinae. Furthermore, a new bisabolene diketone was present in one 
species. The structures were elucidated by spectroscopic methods. The chemotaxonomic situation of the genus 
is briefly discussed. 

INTRODUCTION 
The genus Lychnophora is placed in the subtribe 
Lychnophorinae [ 11. So far phytochemical in- 
vestigations have shown that furanoheliangolides are 
characteristic for this genus and perhaps also for the 
subtribe[2]. However, oxidized caryophyllene and 
humulene derivatives are also frequently found [2]. 
We have now investigated three further species and 
re-investigated one other. Again furanoheliangolides 
and closely related sesquiterpene lactones were 
isolated, seven of which have not been reported 
previously. 

RESULTS AND DISCUSSION 
The aerial parts of L. seflowii Sch. Bip. afforded 

ent-kaurene, lupeol and its acetate, the pentayne 17, 
eremanthin (10)[3], the heliangolides 1[4] and 2[5], as 
well as the isomeric carbinols 5 and 6. The structures 
5 and 6 followed from the ‘H NMR spectra (Table 1). 
The spectrum of 6 was similar to that of the cor- 
responding methylacrylate, isolated previously from a 
Vaniflosmopsis species [6], while that of 5 was similar 
to that of an acetate formed by a re-arrangement on 
acetylation of goyazensolide[7] and to some 
furanoheliangolides [8]. Spin decoupling allowed the 
assignment of all signals. As usual in heliangolides JT8 
was small in both isomers. The presence of 8, 12- 
lactones was deduced from the chemical shifts and 
the typical splitting of the H-8 signals, while the 
nature of the ester group followed from the character- 
istic angelate signals. Furthermore, three bisabolene 
derivatives were isolated: the known ketone l4[9], 
the hydroxy diketone 16 [IO] and the diketone 15, the 
structure of which clearly followed from the ‘H NMR 
spectral data (Table 2). While the signals of the ring 
protons were identical with those of 14 and 16, those 
of the side chain were changed in the expected man- 

*Part 397 in the series “Naturally Occurring Terpene 
Derivatives”. For Part 3% see Bohlmann, F., Sin& P. and 
Jakupovic, J. (1982) Phytochemistry 21,939. 

ner. Two double doublets at S 2.42 and 2.34 were 
obviously the H-8 signals. Irradiation at S 2.78 
changed these signals to two doublets, while the 
methyl doublet at S 0.87 collapsed to a singlet, in- 
dicating that the H-7 signal was saturated. The rela- 

Table 1. ‘H NMR spectral data of compounds 5,6,8 and 9 
(400 MHz, CLKI,, TMS as int. standard) 

5 6 8 9 

H-2 5.% s 5.95 s 5.74 s 5.70 s 
H-5 4.88 dd 4.67 d(br) 6.32 dq 6.34 dq 
H-6 4.83 d 4.64 dd 5.04 ddq 5.02 ddq 
H-7 4.19 dddd 3.65 dddd 2.89 dd 2.88 dd 
H-8 4.34 ddd 4.36 ddd 4.18 ddd 4.17 ddd 
H-9a 2.55 dd 2.49 dd 2.10 dd 2.10 dd 
H-96 2.36 dd 2.37 de 2.47 dd 2.43 dd 
H-13 6.23 d 6.28 d 
H-13’ 5.49 d 5.54 d I 

1.26 s 
I 

1.24 s 

H-14 1.57 s 1.53 s 1.50 s 1.49 s 
H-15 5.91 s 6.24 d(br) 4.79 ddd 
H-15’ 5.87 s 6.00 d(br) I 

4.39 d 
4.76 ddd 

H-3’ - - 5.62 qq 5.61 qq 
H-4’ - - 1.79 dq 1.77 dq 
H-5’ - - 1.83 dq 1.82 dq 
OCOR 6.09qq 6.09 qq - - 

1.89 dq 1.87 dq - - 
1.79 dq 1.78 dq - - 

OAc - - - 2.11 s 

J(Hz): Compound 5: 5,6 = 5,15 < 0.5; 5,0H = 5.5; 6,7 = 6; 
7.8 = 1.5; 7,13 = 3.5; 7,13’ = 3; 8,9a = 12; 8,9a = 1.5; 9a,9/3 = 
14; compound 6: 5,6 = 9; 5,15 = 1.5; 6,7 = 5; 7,8 = 2; 7,13 = 
3.5; 7.13’ = 3; 8,9a = 12; 8,9fl= 2; 9a,9fl= 14; compound 8 
and 9: 5,6=2.5; 6.7-7.5; 7,8=4; 8,9a = 12; 8.9a -2.5; 
9a.98 = 14; 3’,4’ = 7; 3’,4’ = 4’,5’ = 1.5 (compound 8; 5.15 = 
6,15 = 1.5; 15.15’ = 12; compound 7: 15,OH = 4). 
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Table 2. ‘H EiMR spectral data compound 15 
(400 MHz, CDCI,, TMS as int. standard) 

H-2 5.83 q H-10 6.11 qq 
H-4 2.31 m H-12 2.12 d 
H-5 1.97 m + 1.83 m H-13 1.88 d 
H-6 2.15 ddd H-14 0.87 d 
H-7 2.78 dddq H-15 1.93 d 
H-8 2.42 dd 
H-8’ 2.34 dd 

J(Hz): 2,4= 1; 6,7=7,14-7; 7,8=6.5; 7,8’=8; 
8,8’= 15; IO,12 = lo,13 = 1; 5,6 =4.5; 5’,6 = 11; 
6,7 = 4.5. 

tive stereochemistry at C-6 and C-7 followed from the 
observed coupling. The absolute configuration was not 
determined. 

The aerial parts of L. bahienis Matff. afforded 
squalene, lupenone, lupeol, the pentayne 17, the heli- 
angolides 1, 2 and 3171 as well as the eremantholide 
derivatives 7[11], 8 and 9. The structures of 8 and 9 
followed from the ‘H NMR spectra, which, of course, 
were similar to that of 7 (Table 1). All the signals 
were assigned by spin decoupling. In the spectra of 8 
and 9 the signal of the C-4 methyl group was replaced 
by the signals of a CH,OH and CH20Ac group res- 
pectively. While 8 showed a broadened doublet which 
collapsed to a singlet after deuterium exchange, 9 
displayed a pair of doublet triplets due to allylic and 
homoallylic couplings with H-5 and H-6. As usual, the 

oxygen function at C-15 caused a downfield shift of 
the H-5 signal. The roots afforded lupeol, its acetate, 
lupenone, dehydrocostus lactone, 1,3, 10 and 17. 

The aerial parts of L.. crispa Mattf. also contained 
several furanoheliangolides. In addition to 1 and 
4[12], the 4,Uihydro compounds 11[6] and 12[8,12] 
as well as 7 and 8 together with 13[12] were isolated. 
Furthermore, lupeol and its acetate were again 
present. The roots afforded 17, also isolated from the 
aerial parts, lupeol and its acetate as well as small 
amounts of 10. 

A re-investigation of the roots of L. blanchetii 
(Sch. Bip.) H. Robins. gave, in addition to compounds 
isolated previously [13], costic acid (24) and the iso- 
eugenol derivative 28, while the aerial parts afforded 
the sesquiterpene parthenolide (23)[141 and the lac- 
tones 18-21. 19 had been previously isolated from 
Eremanthus gfomerulutus 1141. Consequently, the ‘H 
NMR spectral data (Table 3) of 20 were nearly iden- 
tical with those of 19, and were slightly different from 
those of 18 (Table 3). The ‘H NMR spectrum of 21 
(Table 3) clearly showed the presence of a truns- 
disubstituted double bond, which was in conjugation 
with the keto group. Heating of 20 with acetic anhy- 
dride afforded 21, its spectral data were completely 
identical with those of the natural compound. There- 
fore, the stereochemistry of 20 and 21 were identical 
at C-4-C-10. In addition to 21, small amounts of the 
2,3-h isomer 22 was also obtained from 28 by heat- 
ing with acetic anhydride, as could be visualized from 
the ‘H NMR spectral data (Table 3). The correspond- 

Table 3. ‘H NMR spectral data of compounds 18 and 29-22 (400 MHz, 
CDClr, TMS as int. standard) 

18 20 21 22 

H-2 3.19 dd(br) 
H-2’ 2.74 dd 
H-3 3.68 ddd 
H-4 2.13 m 
H-5 2.05 m* I 
H-5’ 1.47 ddd 
H-6 4.46 ddd 
H-7 2.95 dddd 
H-8 4.92ddd 
H-9 2.63 dd 
H-9 2.17 d(br) 
H-13 6.31 d 
H-13’ 5.69 d 
H-14 1.88 s 
H-15 1.10 d 
OMe 3.39 s 
OCOR 6.11 s(br) 

5.63 dq 
1.92 s(br) 

3.15 dd 
2.89 dd I 

6.53 dd 

4.23 ddd(br) 6.72 dd 

2.10 m 
2.95 
2.22 ddd 

1.51 ddd 1.97 ddd 
4.48 ddd 4.91 ddd 
2.98 dddd 3.09 dddd 
4.94ddd 5.24d(br) 
2.64 dd 2.47 dd 
2.19 d(br) 2.04 d(br) 
6.33 d 6.39 d 
5.71 d 5.74 d 
1.88 s 1.85 s 
1.13 d 1.33 d 
- - 
6.11 s(br) 6.02 s(br) 
5.64 dq 5.59 dq 
1.93 s(br) 1.86 s(br) 

6.55 d 

5.94 dd 
3.49 ddd 
1.79 ddd 
1.48 ddd 
4.30 dd(br) 
3.13 d(br) 
4.8Oddd 
2.73 dd 
2.12 d(br) 
6.32 d 
5.74 d 
1.85 s 
1.11 d 
- 
6.11 s(br) 
5.61 dq 
1.92 s(br) 

*C,D, 1.98 ddd. 
J(Hz): Compounds 18 and 20: 2a,2g = 19; 2,3 = 4.5; 2’3 = 9.5; 3,4 = 1.5; 

4.5 = 9; 4,5’= 3; 4.15 = 7; 5,5’= 15; 5.6 =4; 5’,6 = 7; 7,8 -2; 7,13 = 2.5; 
7,13’= 2; 89 = 8.5; 8,9’- 1; compound 21: 2,3 = 16; 2,4 = 1.5; 3,4 = 4.5; 
4,5 = 4; 45’ = 6; 5,5’ = 14; 5,6 = 2.5; 5’,6 = 10; 6,7 = 2; 7.8 - 1.5; 89 = 8.5; 
7,13 = 2.7; 7,13 = 2.5; compound 22: 2,3 = 3,4 = 11; 45 = 11; 4.5’ = 5; 4,15 = 
7; 55’ = 13; 5,6 = 5; 5’,6 = 11; 6,7 - 1; 7% = 6.5; 7.13 = 1.5; 8.9 = 7.5; 99 = 
14. 
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