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Abstract-The aerial parts of Peyrousea umbellata afforded, in addition to known sesquiterpene lactones, four new 
guaianolides and the first sesquiterpene lactone derived from vetispirane. The structures and the stereochemistry were 
determined by high field NMR techniques. The relationship of the genus Peyrousea is discussed briefly. 

INTRODUCTION 

The small South African genus Peyrousea with only two 
species is placed in the tribe Anthemideae, subtribe 
Chrysantheminae, but the separation of the tribe into the 
classical two subtribes is only useful for some genera [ 11. 
A close relationship of Peyrousea to Cotula has been 
proposed [l]. A preliminary investigation of the aerial 
parts of P. umbellata gave, in addition to dehydrofalcar- 
inone and related acetylenes dehydroleucodin, a guaian- 
olide [2,3] which has been isolated also from a Lidbeckia 
[3], a Cotula [4] and an Artemisia species [S]. Pre- 
viously, a close relationship of Peyrousea to Pentzia was 
proposed [6]. We therefore have re-examined the Peyr- 
ousea species in order to obtain more information. The 
results are discussed in this paper. 

RESULTS AND DISCUSSION 

The extract of the aerial parts gave the known guaian- 
olides 1 [3] and 3 [S] as well as the new ones, 2 and &6. 
In addition, ridentin B [7], the germacranolide 7 [8], the 
seco-caryophyllene 10 [9] and the vetispiranolide 9 were 
isolated. 

The structure of 2 followed from its ‘H NMR spectrum 
in deuteriobenzene (Table 1) where all signals could be 
assigned by spin decoupling. When the data were com- 
pared with those of 1, it was obvious that H-5 was absent. 
In agreement with the MS therefore a 5-hydroxy deriva- 
tive of 1 was very likely. The downfield shift of H-7 in the 
spectrum of 2 indicated a Sa-hydroxy group. 

The ‘H NMR spectrum of 4 was in part similar to that 
of 5 and also to that of a guaianolide from a Hymenothrix 
species which has an additional hydroxy group at C-8 
[lo] (Table 1). However, a methoxy singlet in the spec- 
trum of 5 and changed splitting of the signals of H-l-H-3 
indicated that the configuration at C-2 was different in 
the lactones 4 and 5, the latter being a 2-methoxy deriva- 
tive. Inspection of models showed that the lactone 4 must 
be a 28-hydroxy derivative as the coupling J,,z agreed 
with that of other guaianolides with the same configur- 
ation at C-2 [lo, 111. Accordingly, in the lactone 5 a 2c(- 
methoxy group was very likely. It can not be excluded, 
however, that the latter was an artifact formed by reac- 
tion of 4 in methanol in the presence of traces of acid. 

Most likely the structure of a 2-hydroxyguaianolide from 
a Kaunia species, which was only isolated as its acetate, 
has to be revised to 4 as the observed coupling J,,, would 
support this assumption (compound 4 in ref. [ 121). 

The structure of 6 followed from the molecular formula 
(C,,H,,O,) and its ‘HNMR spectrum (Table 1) which 
was similar to that of a 8P-acyloxy derivative from a 
Helogyne species [ 111. As all signals could be assigned by 
spin decoupling, the only remaining problem was the 
determination of the stereochemistry. This was achieved 
by NOE difference spectroscopy. A clear effect between 
H-5, H-l (5%) and H-15 (7%) required a 48-hydroxy 
group and cis-orientation of H-l and H-5. A NOE be- 
tween H-15 and H-3 (7%) and between H-14’ and H-2 
(5%) allowed the assignment of the olefinic signals which 
could not be deduced directly from the NMR data. 

The structure of the lactone 9 caused somewhat more 
difficulties as the ‘H NMR data showed no similarities to 
known types. However, all signals could be assigned in 
the ‘H NMR spectrum in deuteriobenzene (Table 2). 
Saturation at 62.66 clearly indicated that this signal was 
due to H-7 as both signals of H-13 collapsed to singlets. 
Furthermore, signals at 64.29, 1.78 and 1.56 were altered. 
Accordingly, these signals were due to the proton under 
the lactone oxygen and to H-6 (1.78 dd and 1.56 dd). As 
the former was coupled with two double doublets at 
6 1.88 and 1.51 the sequence A was present: 

-H2FH --THCH2- * 
b 7-e 

0 

Furthermore, the lactone moiety must have two neigh- 
bouring blocked methylene groups, a situation not pre- 
sent in any known sesquiterpene lactone except those 
from Wunderlichia (see below). Spin decoupling further 
required the sequence B: 

n -CH(Me)CH(OH)CH(OH)CH =C(CH,OAngtm B 

In agreement with the molecular formula, the two 
parts could only be combined by a quarternary carbon 
leading to a spirane. This proposal was confirmed by the 
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13C NMR spectrum (Table 2), as a singlet at 653.3 could 
only be explained with the presence of a Spiro compound. 
As six chiral centres were present the stereochemistry 
could only be determined by NOE difference spectro- 
scopy. Clear effects between H-15, H-3 (4%), H-6a (4%), 
H-7 (6%), H-8 (4%) and H-9a (4%) established the 
configurations at C-3, C-4, C-7 and C-8, while effects 
between H-2, H-l (4%) and H-4 (5%) together with the 
observed large coupling J,,, required the proposed con- 
figurations at C-2, C-3 and C-4 and a NOE between H-4 
and H-9c1 (4%) that at C-5. The observed negative Cot- 
ton effect supports the presence of a 12,80-olide if the 
Geissman rule is valid. All data agree with the presence of 
the first sesquiterpene la&one derived from vetispirane. 
We have named the lactone 14-angeloyloxy-2P,3a-ve- 
tispiranolide. Most likely this compound was formed 
b.iogenetically by a Wagner-Meerwein rearrangement of 
8 (Scheme 1) of a corresponding eudesmanolide with a A4 
double bond. By attack of a proton it would give a cation 
which could rearrange to the Spiro lactone. The stereo- 
chemistry is identical with that of hinesoi. The only Spiro 
lactones reported so far are those from a Wundrrlichia 

I 
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species [13] which, however, have a different carbon 
skeleton. This is also the case in the bakkenolides [14] 
where the lactone ring is part of the Spiro compound. 

The new results on the chemistry of Peyrousea do not 
show close relationships to that of Cotula where sesqui- 
terpene lactones are not very common. However, the 
proposed position next to Pentzia [6] may be supported 
by the chemistry as guaianolides are present in the latter 
genus 13, 15. 161, but in addition the C,,-acetylenes are 
replaced by others, especially spiroketal enol ether poly- 
nes, more typical for the Chrgsantlzemurn complex [ 171. 
However, the taxonomy of Pentzia, Athnnasia and the 
South African ‘Matricaria’ species is still not solved [ 11. 

EXPERIMENTAL 

The air-dried aerial parts (280 g) (voucher 86/88, deposited in 
the Compton Herbarium at Mirstenbosch, R.S.A., collected near 
Humansdorp, R.S.A.) were extracted with Et,O-MeOH-petrol 
(1: 1: 1). The extract obtained was treated with MeOH to remove 
long chain saturated compounds. After CC (silica gel) the polar 
fractions (1: Et,0 and 2: Et,O--MeOH, 9: 1) were separated 



Sesquiterpene lactones from Peyrousea umbellata 

Table 1. ‘H NMR spectral data of compounds 2 and 46 (CDCI,, 400 MHz, 
S-values) 

H 2 C,D,* 4 5-t 6 

1 - 3.15 br dd 2.95 dd 3.36 br d 
2 - - 4.13 br d 4.43 br s 5.75 dd 
3 6.15 q 5.92 q 5.12 dq 5.78 dq 5.92 dd 
5 - - 2.68 br t 3.09 br t 2.40 dd 
6 3.89 d 2.99 d 4.23 dd 3.94 dd 4.42 dd 
I 3.10 dddd 3.30 dddd 2.84 ddddd 2.85 ddddd 2.92 ddddd 
8a 2.24 m 1.33 dddd 2.21 dddd 2.27 dddd 2.21 dddd 
8s 1.49 m 0.61 dddd 1.50 dddd 1.43 dddd 1.44 dddd 
9a 2.95 br t 2.44 dt 2.29 ddd 2.20 ddd 2.01 ddd 
98 2.24 m 1.54 ddd 2.63 ddd 2.54 ddd 2.61 ddd 
13 6.11 d 6.03 d 6.20 d 6.23 d 6.27 d 
13’ 5.45 d 4.80 d 5.48 d 5.50 d 5.54 d 
14 1 
14 2.42 br 

1 
2.35 

5.08 br s 4.90 br s 4.91 br s 
s s 

5.01 br s 4.78 br s 4.80 br s 
15 2.30 d 2.04 d 1.95 d 1.92 1.54 s q 

*OH 1.96d; 
tOMe 3.33 s. 
J[Hz]:Compound2:3,15=1.5;6,OH=l;6,7=10;7,8a=3;7,8~=11;7,13 

=3; 7,13’=2.5; 8a,9a=1.5; 8a,98=6; 8a,8fi=13.5; 88,9a=9a, 9fi=13; com- 
pound 4: 1,2=6; 1,5=9; 2,3=2; 2,15=3,15=5,15=1; 5,6=9; 6,7=7,88=10; 
7,8a=5; 7,13=3.5; 7,13’=3; 8a,8fi=13; 8a,9a=8a, 98-5; 8j3,9a=ll; 8/3,9/I 
=5; 9a,9/3=12; compound 5: 1,2=2.5; 1.5=8; 2,3=2,15=3,15=5,15 -1.5; 
5,6=10; 6,7=7,8/?=10; 7,8a=7,13=3.5; 7,13’=3; 8a,88=8fl, 9x=12; 8a,9a 
=5;8&9a=9a,9@-12;8/?,9/? -5;compound6:1,2=2.5;1,3=1.5;1,5=9;2,3 
=5.5; 5,6=10; 6,7=7,88=9; 7,8a=7,13=3.5; 7,13’=3; 8a,8/3=13; 8a,9a=5; 
8a,9/?-4; 88,9a=9a, 9fi=13; 8/?,9/3=2.5. 
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Table 2. ‘HNMR spectral data of compound 9 (400 and 
100.6 MHz, &values) 

9 (‘H NMR) 9 (i3C NMR)t 
H CDCI, C,D,* C CDCl, 

1 5.62 dt 5.57 dt 1 127.8 d 
2 4.04 br d 3.75 br d 2 13.6 d 
3 3.35 dd 3.04br dd 3 75.1 d 
4 1.72 m 1.32 dq 4 44.6 d 
6a 2.31 dd 1.78 dd 5 53.3 s 
68 1.72 m 1.56 dd 6 42.3 t 
7 3.43 tq 2.66 tq I 45.9 d 
8 5.02 dt 4.29 dt 8 84.8 d 
9a 2.12 dd 1.51 dd 9 40.2 t 
9B 2.42 dd 2.15 dd 10 140.0 s 
13 6.19 d 6.14 d 11 139.2 d 
13’ 5.61 d 5.04 d 12 169.9 s 
14 4.61 dt 4.62 dt 13 122.2 t 
14 4.55 dt 4.42 dt 14 63.2 t 
15 1.03 d 0.68 d 15 11.6q 
OAng 6.08 qq 5.75 qq OCOR 167.3 s 

1.96 dq 2.00 dq 127.4 s 
1.87 dq 1.88 dq 138.9 d 

20.6 q 
15.8 q 

*OH 1.93 br s. 
tAssigned by ZD-techniques. 
J[Hz]: 1,2=1,15=1.5; 2,3=7.5; 3,4=11; 4,15=7; 6x,6/i 

=15; 6a,7=9; 6/?,7=7; 7,8=8,9a=7; 7,13=2; 7,13’=1.7; 8,9j 
=2.5; 9a.9/?=16; 14,14’=15. 

again by medium pressure chromatography (MPLC) (silica gel, 
@ 30-60 p). Fraction 1 gave 400 mg 2, 100 mg 10, 30 mg 3 and 
two mixtures (l/4 and l/S). TLC of fraction l/4 (EtzO) gave 
100 mg 1 and a mixture which gave by HPLC (MeOH-H,O, 
3: 1) two fractions (R, 1.7 min and R, 3.2 min). The first one gave 
by TLC (CHCI,-C,H6-EtzO, 2: 2: 1) 20 mg 4 (R, 0.65) and 2 mg 
6 (R, 0.50). The second one gave by TLC (same solvent) 1 mg 5 
(R, 0.75). TLC of fraction l/5 (CHCl,-C,H,-EtzO-MeOH, 
30:30:30: 1) afforded 50 mg 1,100 mg 2 and 5 mg 7. CC fraction 
2 gave three fractions by MPLC. Fraction 2/l gave 50 mg 2,2/2 
10mg 3 and fraction 2/3 afforded by HPLC (RP 8, 
MeOH-HzO, 1: 1, flow rate 3 ml/min) 2 mg ridentin B and 
25 mg 9 (R, 9.7 min). Known compounds were identified by 
comparing the 400 MHz ‘H NMR spectrum with those of auth- 
entic material. 

Sa-Hydroxydehydroleucodin (2). Colourless crystals, mp 173”; 
IR v:~:‘s cm-i: 3590 (OH), 1780 (y-lactone), 1695, 1650, 1630 (C 
=CC =O); MS m/z (rel. int.): 260.105 [M]’ (100) (talc. for 
C,,H,,O,: 260.105), 242 [M-HzO]+ (36), 227 [242-Me]+ 
(17), 214 [242-CO]+ (24), 199 [214-Me]+ (36), 161 (24), 151 
(28), 150 (29); [a];@ -8 (CHCl,; c 2.95). 

2fi-Hydroxyguaia-3,10(14),11(13)-trien-12,6a-o~ide (4). Colour- 
less gum; IR v$> cm-‘: 3590 (OH), 1775 (y-lactone); MS m/z 
(rel. int.): 246.126 [M]’ (45) (talc. for C,,H,sOs: 246.126), 228 
[M-H,O]+ (100). 

2a-Methoxyguaia-3,10(14),11(13)-trien-12,6a-olide (5). Colour- 
less gum; IRvE> cm -I: 1770 (y-lactone); MS m/z (rel. int.): 
260.141 [M]’ (81) (talc. for C,,H,,,Oa: 260.141), 245 [M 
-Me]+ (91), 228 [M-MeOH]+ (lOO), 215 [245-CHzO]+ 

(97). 
4~-Hydroxyguaia-2,10(14),11(13)-trien-12,6a-olide (6). Colour- 

less gum; IRvz:’ cm- i: 3580 (OH), 1775 (y-lactone); MS m/z 
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(ml. int.): 246.126 [M]’ (42) (talc. for C,,H,,03: 246.126), 231 
[M-Me]’ 100, 228 [M-H,O]+ (27), 213 [228-Me]+ (17), 
185 (31) 164 (32) 91 (70). 

14-Angeloy[oxy-2B,3a-dihydroxyuetispirano~i~e (9). Colourless 
gum; IR Y :;;‘A cm - ‘: 3590 (OH), 1770 (y-lactone); 1720, 1650 (C 
=CCO,R); MS m/r (rel. int.): 362.173 [M]’ (0.5) (talc. for 
CZOH2606: 362.173), 344 [M - H,O] + (0.7) 263 [M -OAng] + 
(5), 262 [M-AngOH]+ (3), 245 [263-HzO]+ (5), 83 
[C,H,CO]+ (100) 55 [83-CO]’ (45); CD (MeCN): Asz5s 
-0.36 
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