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Abstract - -The aerial parts of Podolepis hierncioides afforded eight y-pyroncs all derived from 2-methoxy-3,SdimcthyL 
&mdecyl-y-pyrone (podopyronc). The aerial parts of Carsink /on&&a gaw in unusual high concentration two 
sesquiterpcnc acids, both r&ted to co& acid. The structures were elucidated by highfield NMR spectroscopy. The 
structures of some pnviously rcportcd pyroncs are revised. 

INTPODUCTIOS 

The probkms of the botanical relationships of the 
Australian mcmbcrs of the subtribc Gnaphaliinac (tribe 
Inukac) have ban discuss4 [I]. As littk is known 
concerning their chemistry, we have started studying the 
chemistry of several of thcsc genera. In this paper we 
report on the constituents of PudoLpis hierocioides F. 
Muell. and Cussiniu longijolio R. Br. 

RESULTS AND DlXUS!SlON 

The Australian genus Podolepis is pl;rcd in the subtribc 
Gnaphaliinae ma group togcthcr with parts of the genus 
Arhtixio which is close to the Australian Helichrysum 
group [I]. So far none of the 18 species has ban studied 
chemically. The aerial parts of P. hierocioides contain a 
compkx mixture of compounds which by thin layer 
chromatography and revcrvd phase HPLC affordcd nine 
compounds (I 8 and II). 

The ‘HNMR spectrum of 1 (see Expcrimcntal), 
molecular formula CIPHJIO,, was not very conclusive. 
The prcscncc of four methyl groups was indicated by 
singkts at 6 1.92. 1.82 and 3.93 and by a tripkt at 60.86. 
The latter signal togtthcr with a broader& tripkt, a 
triplet of tripkts and a multipkt bctwccn 6 1.X- 1.20 
(16H). showed the prcscncc of a long chain saturated side 
chain. The IR band at 167Ocm- and the “CNMR 
spectrum (KC Experimental) indicated the presence of a y- 
pyrone ring system. However, the relative position of the 
substituents could not be dcduad unambigiously from 
the data. A homoallylic coupling betwan the signals at 
62.57 and 1.92 showed that the aliphatic chain was in a 
position onho to one of the methyl groups. Furthermore, 
ckar NOEs were obscrvcd bctwan H-7 and H-l’ as well 
as betwan H-8 and OMe whik no NOE was present 
bctwan H-7 and OMc. In agrament with all data 
thcrcforc the structure 1 was proposed. A gatcd dacoupkd 
’ ‘C NMR spectrum confirmed the prcscnce of a p-pyronc. 
The signal at 162.2 ppm was a quartet of quartets which 
by irradiation of the mcthoxy carbon was changed to a 
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quartet sod therefore was due to C-l. This was also 
supported by the fragmentation pattcra in the mass 
spectrum of 1. The base peak was at m/z 168 (GH , zoo) 
and was probably formed by a McLafkrty-like 
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fragmentation of the side chain with the ring oxygen. 
Compound 1 we have named podopyronc. 

The ‘H NMR spectrum and the mokcular formula of 2 
clearly showed that this pyronc was a nor-derivative of I. 

In the ‘H NMR spectrum of the main constituent (6). 
one methyl singkt in the spectrum of 1 was replaced by the 
signals of an ethyl group and the methyl triplet by a 
doublet at 6 1. lg. The latter was coupkd with a lowficld 
signal at 64.87. As an acetate methyl singkt was visibk a 
lO’-acetoxy derivative was present. The position of the 
ethyl group followed from the ‘H NMR spectrum by the 
homoallylic couplings of H-l’ with the methyl singkt. 
Thus was also supported by the “CNMR data (see 
Experimental). 

The data ofcompounds 3and 7 were close to those of 6. 
However, the molecular formulae indicated that 3 had one 
mcthykne group less and 7 one more. The ’ H NMR 
spectra (see Experimental) showed that 3 was OK IO’- 
aatoxy derivative of I and that 7 was the ‘I-methyl 
derivative of 6. 

The ‘H NMR spectrum of 4 (sa Experimcntal)differed 
from that of 3 by the abscna of the methyl doubkt. Spin 
decoupling indicated that a second two proton triplet was 
due to a mcthyknc group in the side chain. The prcscna 
of a methyl ketone was deduced from the methyl singlet at 
62.13 and from the IR band at 1720cm-‘. Accordingly, 
all the data agreed with strwture 4 which was further 
supported by the fragmentation pattern in the mass 
spectrum ([M -COMe]‘and [M -CHICOMe]‘). 

All the data of compound 5 indicated it was the 
dcsaatyl derivative of 6. As cxpectcd the H-l(Y signal was 
shifted upficld and the aatatc methyl singlet was missmg. 

The molecular formula of 8 was identical with that of 3. 
However, the ‘H NMR spectrum clearly differed. The 
presence of an isomeric primary acetate followed from the 
two proton tripkt at 64.05. Thus compound 8 was II’- 
acetoxypodopyrone. 

The pyroncs 3s and 5 7 are optically active. The 
absolute configuration was not determined. Comparison 
of the data of l-8 with those of some methoxy pyroncs 
from Helichr_ysum species indicated that thesecompounds 
are also y-pyroncs. Thus these structures have to be 
revised from z- to y-pyroncs (compounds 68 in [2]. 
compounds 3 5 and 6 in [3] and compound 9 in [4]). 

The lignanc derivative 1 I had ban prepared by alanatc 
reduction of the corresponding dicster [S] and from a 
Geiger’u species the diisobutyrate was reported [6]. 

The aerial parts of Cossinio longijolio gave large 
amounts of kdol and of y- and B-cadincnc. In addition, 
mikanin and also in high concentration two isomeric 
costic acid derivatives (9a and 101) were isolated. The 
structure of 9a. which was also transformed to the methyl 
ester 9b. followed from the ‘H NMR spectrum (Table 1). 
All signals couM be assigned by spin decoupling. Most 
wcrcclosc to those ofcosticacid. However, the typical H-7 
signals were missing and the &mica1 shifts of H-l 3 were 
perturbed. Accordingly, a hydroxy group. its presence 
already deduced from the IR spectrum, was at C-7. The 
stereochemistry was deduced from the downfield shift of 
H-5 and was cstablishcd by NOE difference spectroscopy. 
Clear cffccts were observed between the hydroxyl proton. 
H-S and H-13’. bctwan H-5, OH and H-32 as well as 
bctwan H-14’. H-Z/?. H-6fi and H-88. The “CNMR 
spectrum (see Experimental) also agreed with the 
proposed structure. 

The ‘HNMR spectrum of IOb (Tabk 1). which was 

Tabk I. ‘H NMR spectral data of compounds 9rib and l(r;b 
(400 MH& CDCI,. TMS as internal standard) 

H 9a 9) 16a 10) 
-_.- _-- .-- ---. - 

la 1.33 m 1.26m 1.2s ddd 1.24 ddd 
IlJ 1.4Sm 1.42 m 1.50 d(br) lMbd(&) 

2.3 
28 l.fMm 1.60m 

1 
1.64 m 1.60m 

3x 2.04 ddd 2.02 ddd (br) 1.97 ddd (br) 1.95 m 
3B 2.31 dr 2.27 dt 2.33 dr 2.30 dr 
5 2.37 dd (br) 2.36 dd (br) 1.89 d (W 1.85 d (br) 
6a 

1.62 1.6Om 

2.72 ddd 2.65 dr 
68 m 2.04 dd 1.9U dd 
8i ‘1.33m sI.30m 3.38 dddd 3.05 dddd 
8S 1.75 m 1.75 m 2.16ddd 2.13666 
%a 1.87m 1.83 m 1.38ddd I.34666 
98 1.4Om 1.30 m 1.64m 1.6Om 
13 6.38 s 6.15 5 
13’ 5.94 5 5.81 4.40 s s (br) 4.33 5 (br) 

14 0.73 5 0.70 s 0.86 5 0.83 J 

IS 4.71 q 4.66 9 4.79 9 4.76 9 

15’ 4.38 9 4.33 9 4.48 9 4.46 9 

OMc - 3.75 5 3.76 J 

J[Hxl: Compounds Sr/‘k 2.xk- 7; 2a,3/3- 12; 2438 

-2@.3B=3; 3x38=5.68-8/3,92=949fi- 13; 3. I5 
- 5.15 - I; mmpounds IoaR: 1% 18 =3aJfi -646) I 13; 

l1.~-6;3.15-5.15-1;1~2~-12;24~-77;2~,~~~Z; 

2138 - 2&3B = 3.5; 5.68 = 12; 5.648~ - 2; e488 - 8a,9/3 
= 9x98 - 13; q7.98 - 4.5. 

prepared from the naturally occurring acid, was in part 
similar to that of 9b. However, the presence of a primary 
akohol followed from the broadened two proton singkts 
at 64.33 and the signals of H-6 and H-8, especially that of 
H-la were shifted downfield. This indicated the 
configuration of the 7,lldoubk bond. The “CNMR 
spectrum (see Experimental) also agreed with the 
proposal structure. Thus IOa was the product of an allylic 
rearrangement of 9a and thcrcforc 1Oa could be an 
artifact. This was excluded by OK results of acid treatment 
of 9a. In addition to elimination of water only the 
A’ Isomer of 9a was obtained. The strwture of which 
was easily deduced from the ‘H NMR spectrum 
(see Experimental). 

The chemistry of the Podolepis species investigated 

indicated no relationship with the South African Arhrixio 
species where ditcrpcncs and thymol derivatives are 
common 17.81. It would be of interest to study the 
Australian Arhrixio species which are placed in one group 
with Podolepis. unhke the South African Arhrixio species 
which are members of another subtribe. As the rare 
substituted pyroncs have been reported so far only from 
Helichtysum [24] and Gnaphahm [9 and unpublished 
results] the pyrones 1-8 may support the proposed close 
relationship of these gcncra [ 11. 

The constituents from Cassinua. where so far only 
polyacetykncs were reported [IO]. show nockar relation- 
ship to other genera. Acids derived from eudcsmanc are 
widespread in the Compositac. However. the unusual high 
conantrat’on of 9a and 101 in C. longijoliolio is remarkable. 
Clearly many more of the Australian spbcics have to be 

investigated to get a better picture. 
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