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AbW8ct -The reinvestigation of Purtlunium lozanbnum afforded. in addition to tetrancu tins C and D reported 
previously from this species. 13 further ambrosanolidcs, ten of them being new. a scsquitapcne diol and several 
triterpenes includmg two new cycloartenone derivatives. The structures were elucidated by high-field ‘HNMR 
spectroscopy. 
-- -~ -_ .-. - 

IMRODUCTION 

The genus ParrhPnium (Compositac, trtbe Helianthcac. 
subtribe Ambrosiiru-rc) has been studied cbcmia~lly by 
several groups [ I.21 but m most cases the investigations 
were done long aga Nearly all species contain ambrosa- 
nohda, especially those with oxygen functions at C-14 

and/or C-IS. the so-called parthenolida 
P. losoniunum Bartlett gave tctraneurins B, Cand D [3 \ 

I]. 
. A 

reinvestigation of this species gave five known and ten new 
ambrosanolida as well as six triterpenes, two not being 
reported previously. The results are discussed in this 

paper. 

RL!SU.l-S AWD DtSCLSSlON 

The extract of the aerial parts afforded the ambrosano- 
lida ligulatin C [4], tetraneurins C [S] and D [3]. 
coronopilin [6], chiapin A [2] and compounds l-10. the 
triterpenes incanilin, fruticin A, fruticin Band argentatin 
A [7], the epoxide 14 and the related ether 15 as well as 
germacra-SE10(14~icn-l~.~diol (llr). 

The structure of the latter followed from,thc spectral 
data, which were identical with those of a dial obtained by 
triphenyl phosphine reduction of the corresponding 
hydroperoxidc 1 lb [8]. 

The structures of the known lactones ligulatin C and 
tetraneurins C and D were determined by their ‘H NMR 
spectra, whichagreed with thosereported in the literature. 
Furthermore, the stereochemistry of tctrancurin C was 
investigated by NOE difference spectroscopy. Clear ef- 
fats were observed between H-14, H-15, H-28 and H-3j.3. 
between H-3~. H4and H-24, bctwan H4. H-6and H-31 
between H-6, H-4and H-7, between H-15. H-8/Iand H-14. 
bctwan H-7, H-6 and H-9, and between H-2/?, H-3/I and 
H-14. Also the “CNMR data supported the structure 
and configuration. 

The ‘HNMR spectrum of compound 1 was close to 
that of tctraneurin D 133. The presence of an acetoxyl 
group at C-14 caused the expected shift differences. The 
spectrum of 2 (Table I) was similar to that of tetrancurin 
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Tabk 1. ‘HNMR spectral data of compounds 2-S (4OOMHr. CDCI,. 
TMS as internal standard) 

- -- _- - - 

2 3 4 5 
- ~-- .- ._ _ 

H-2 
H-2’ 
H-3 
H-3 
H-4 
H-6 
H-7 
H-U 
H-8 
H-9 
H-9 
H-IO 
H-13 
H-13 
H-14 

H-15 

OR 

2.71 ddd 
1.31 ddd 
2.57 dddd 
I.60 m 

5.17 dd 
5.21 d 
3.36 m 

2.05 m 
1.86 bt ddd 
2.21 br ddd 
1.63 m 

1.98 m 
6.15 d 
5.46 d 
1.20 d 

3.x9 br 5 

2.12 5 

2.61 ddd 
1.30 ddd 
2.42 dddd 
1.75 m 

4.83 ddd 
5.37 d 
3.40 m 

2.10 br ddd 
1.87 br ddd 
222brddd 
1.62 ddd 
1.93 dd9 
6.22 d 
5.53 d 
1.09 d 
4.22 d 
4.18 d 

2.50 99 
I.15 d 
1.14 d 
2.17 d(OH) 

2.71 ddd 
1.33 ddd 
2.55 dddd 
1.62 m 
5.14 dd 
5.28 d 
3.36 m 
2.05 m 

1.85 br ddd 
2.24 br ddd 
1.65 m 

2.a) m 
6.20 d 
5.50 d 
I.08 d 

I 4.26 4.10 d d 
2.51 99 
1.16 d 
2.04 5 

2.74 ddd 
1.30 ddd 
2.61 dddd 
1.55 m 

5.73 dd 
5.26 d 
3.35 m 

2. IO br ddd 
1.85 br ddd 
2.21 br ddd 
1.64 ddd 
I.% m 
6.14 d 
5.44 d 
1.20 d 

3.90 hr .S 

2.58 9q 
1.24 d 
1.22 d 

_. - -- 
J (Hrt 6.7 = 19 7.13 = 3.7; 7.13’1 3.5; compound I: 3.4 I 3.4 I p. 

10.14-3. 10.14’- lo. 14.14-11; l5.15’- 12; compouml.s 2 5: 22 
- 3.3’ - 142.3 = 3’,4 = X2.3’ = 12iY.3 = 9.5;2’,3’- 3.5i3.4 = 147.8 
- 7; 7.8’ = 12; 8.8’ = 15; 8.9’ = 8; 8.9 = 13; 9.9’ = 14; 9.10 = 9’. IO = 4; 
10.14-8;compoundJ:4,OH -3;eompoun&3and4:15.15’= 12;ChBu. 
2.3 = 2.4 = 7. 

C. The presence of a fra IS-hydroxyl group followed 
from the upfield shift of the H-15 slgnal. In the cast of 
tetraneurin C. a pair of doubkts were observed whrle 2 
showed a broadened srngkt at 63.89. 

The ‘H NMR spectrum of compound 5 (Table I) was 
very close to that of 2. However, the acetate singlet was 
replaced by the typical signals ofan isobutyratc (62.58, qq; 
1.24. d; 1.22, d). The spectrum of compound 4 (Table I) 
was similar IO that of tctraneurin C. Again one of the 
acetate singkts was replaced by the signals of an iso- 
butyrate. The relative positions of the ester groups were 
deduced from the mass spectrum. After loss of aattc acid 
elimination of CH,OCOCHMer is visible. 

The ‘H NMR spectrum of 3 (Table I) was close to thaw 
of tetraneurin D. Again the acetate smglet was replaced by 
signals of an isobutyrate. 

The ‘H NMR spectrum ofcoronopilin agreed well with 
spectra reported in the literature. The spectra of com- 
pounds 8 10 (Tabk 2) clearly indtcated that these com- 
pounds were the corresponding IS-&sobutyrate, iso- 
valerafe and 2-methyl butyrate. Accordingly, in addition 
to the ester signals the H-15 singlet was replaced by pairs 
of doublets around 64.4. 

The ‘H NMR spectra of compounds 6 and 7 were very 
close to that of the corresponding isobutyrate chiapin A 
[2]. which was also present in the extract. Again the 
spectra differed only in the signals of the ester group while 
all the others were almost tdenttcal. 

The ‘H NMR spectra of incanilin. fruticm A, fruticm B 
(12) and argentatm A (13) agreed with those reported in 
the literature [7] and the data of I4 were close IO those of 

Tabk 2. ‘H NMR spe&al data ofcompaumts kl0 
(400 MHz. CDCI,. TMS as internal standard) 

- - -.. ._ _. .- 
8 9 10 

~ - .-... -- 

H-2 2.19 ddd 2.80 ddd 2.81 ddd 
H-Y 1.67 ddd 1.63 ddd 1.65 m 

H-3 2.56 ddd 2.56ddd 2.56 ddd 
H-3 2.43 ddd 2A4ddd 2.44 ddd 
H-6 4.91 d 4.98 d 4.91 d 

H-7 3.36 m 3.36 m 3.36 m 

H-8 1.94 br ddd 1.95 br ddd 1.95 br ddd 
H-8’ 1.75 m 1.76 m 1.75 m 

H-9 2.25 br ddd 2.23 br ddd 2.24 br ddd 
H-9 1.65 m 1.66 m 1.65 m 
H-10 2.13 m 2.10 m 2.12 m 

H-13 6.25 d 6.21 d 6.26 d 
H-13 5.59 d 5.59 d 5.59 d 
H-14 1.16 d 1.16 d 1.17 d 

H-15 {::z {:::::: {:z:: 
OR 2.49 qq 2.14 d 2.32 ddy 

1.13 d 2.01 m 1.65 m 

I.12 d 0.92 m 1.43 dd9 
1.12 d 
0.95 1 

- .- -. --- 

JWbLT- 14;~3-2’,3~a.~r-10.5;r,3’ 
-2; 3.3’- 18; 6.7 = 8; 7.8 - 12; 7.13 - 3; 7.13 
-26; 8.8’- IS; 8.9 = 9.9’ = 13; 9.10 - 5; 10.14 
= 7.5; 15.15’ = 12. 



Ambtosanolida from Ponhnrwn loxfaniunw 763 

12 and 13. However. m the spectrum of compound 14 
(Table 3) the broadened, narrowly spin triplet at 63.40 in 
the spectrum of 12 was replaced by a triplet at 2.82 and 
one of the methyl singlets was now a doublet at 0.97. In 
agrament wtth the mass spectrum, therefore the presence 
of an epoxidt was proposed. Also the fragmentation 
pattern supported the structure. After elimmation of 
water (m/z 438), loss of the whole side chain prcduccd m/z 
311. Biogenetically the epoxidc 14 may be transformed 
after introduction of a tertiary hydroxyl group at C-20 IO 

12and 13. In the spectrum ofcompound IS (Table 3). the 
second lowfield signal was now a double doublet at 63.59. 
The molecular formula indicated that compound 15 was 
isomeric with 14. However. a pronounced n~ss spectral 
fragment at m!z 397 (73”~ was obviously due to elimt- 
nation of a hydroxyisopropyl group. Thus the proposed 
structure was very hkely correct because compound 14 
would be the direct precursor of 15. These triterpenes may 
bc, in addition to the parthenolidcs, rypkal for 
Porrhenrum. However, stmilar cycloartenonc dcrivattvcs 
are not only present in Porrknium [7] but also in 
Bo/sumorhi,-o [Y], f.nt&+reru [IO] and Vlyrriero spccics 

PI 

EXlWtIHEsrAL 

The alr-drlcd plant ma1crlal(500 g) (voucher Dommycz 8002. 
dcposrrcd m the HerbarIum of the lnstlruro Tccnolog~~, 

Monrcrrcy) was extracted wlrh MeOH Et,0 pcrrol (I : I : l)and 

worked up u reported prcv~ously [II]. TAX dcfrtted cx~rac~ 

17.3 g) was separated first by CC (ulna gel) Into three fractions 

(Tractton I. El,0 petrol. 1:I; fraction 2: Er,O-petrol. 3:l: 

fracuon 3: Er10 MeOH. 9: I). Prep. TLC (s~hca gel PF 254. 

tr,O petrol. 2:I) of fraction I ga\e four bands (l:l-I:441 

Tabk 3. ‘HNMR ~pcctral data of 

compound3 14 and IS (4OOM~ 

CDCI,. TMS ax internal standard) 
- ---- -..-.- --- 

14 IS 
.-- --- 

H-11 

H-I/3 

H-h 

H-28 
H-IS 

H-16 

H-18 

H-l9a 

H-19/3 

H-21 

H-24 

H-26 

H-27 

H-28 

H-29 

H-30 

1.85 br ddd 1.84 br ddd 
I.55 m 1.55 m 

2.3oddd 23oddd 

L7l ddd 2.71 ddd 

2.04m 2.07 m 

4.44 ddd 4.60 ddd 
1.19 I 1.17 5 

0.58 d 0.57 d 
0.81 br d’ 0.81 br d 
0.97 d O.!M d 
282 I 3.59 dd 

1.31 s 

1.26 J 
1.09 s (6H) 

I.(# f ’ 1.04s 

I.10 5 I.10 

0.89 s 0.88 s 
- 

l Wu~~plinp with H-11 

J (Hz) lu.l/?= l&2/?- 13; lq2tx 

- 4.5; 1g.2.z - 2; lb.28 - 3.5; k2B 

= 14; 15. I6 - 16.17 - 7; IS’. 16 

- 23.24 - 6 (wmpound Is: 23a.24 

- 2; 238.24 - 12). 

Rcpatal TLC of I/l gave 7 mg IS (R, 0.66). ol I :2 7 mg 14 (R, 

0.53). of t/3 6 mg frurmn A. and of 114 6 mg manilin. IOmg 

fturian A. 5 mg frutran Band 5 mg srgenratin A. Frmction 2 was 

separated further by flash chromatography (ulica gel & 




