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ABsmcT.-The investigation offive Olearia species afforded, in addition to known com- 
pounds, 7c~,-acetoxybacchotricuneatin B 131, oleaxillaric acid Ill, isolated as its dimethyl ester 
la, and the aldehyde 6, derived from thymol methyl ether. The structures were elucidated by 
high-field 'H-nmr spectroscopy. 

The large genus Oleuriu (Compositae, tribe Astereae, subtribe Asterinae) is distri- 
buted in Australia, New Zealand, New Guinea, and Lord Howe Island. Only a few 
species have been studied chemically. Clerodane derivatives were reported from two 
species (1,2), and flavones (1-3) and triterpenes (3,4) have been isolated. We have 
studied several further species and now report our findings. 

The aerial parts of Olearia uxzlluris (DC.) F. Muell. ex Benth. afforded the dicar- 
boxylic acid 1, which was isolated as its dimethyl ester la. The acid fraction did not 
show a methoxy signal in the 'H-nmr spectrum, and the presence of a monomethyl 
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ester could thus be excluded. The roots gave the aldehyde 5 ( 5 ) ,  luteolin-8,3'-O-di- 
methyl ether, and the thymol derivative 6. 

The aerial parts of Oleuria brabypbylla (F. Muell. ex Sonder) Wakef. gave tre- 
metone, taraxasterol and its acetate, as well as sakuranetin; the roots gave squalene. The 
aerial parts of Oleuria lepidopbyllum (Pers.) Benth. afforded spathulenol and the 
furoditerpene 2 (6). The same diterpene also was present in the aerial parts of Oleuria 
muelleri (Sonder) Benth., together with squalene and dammaradienol. The clerodane 
derivative isolated previobsly (2) could not be detected. Only the roots gave lupeyl ace- 
tate and squalene. Squalene, dammaradienol, and 2 were also isolated from the extract 
of the aerial parts of Oleuria pimeleoiah (DC.) Benth., together with the baccho- 
tricuneatin derivative 3. The roots gave squalene, coumaric acid, and the tremetone de- 
rivatives 4 (5) and 5 (5). The aerial parts of Oleuria subspicata (Hook.) Benth. contain 
lupeol and its acetate was well as the furoditerpene 2. 

The 'H-nmr spectrum of la indicated the presence of an acetate and two car- 
bomethoxy groups. In the ms the highest ion corresponds to C22H3204, which must be 
a fragment ion as no loss of HOAc could be detected from it. Thus, the molecular for- 
mula most likely was C24H3606. The 'H-nmr spectrum showed four olefinic signals. 
This evidence, together with the molecular formula, suggested the presence of an 
alicyclic diterpene with three ester functions. The relative position of the various func- 
tions could be deduced from the 'H-nmr spectrum. Irradiation at 6 5.10 sharpened two 
olefinic methyl signals. Accordingly, these signals were due to H- 14, H- 16, and H- 17. 
A doublet at 6 4.58 required an acetoxy group at C- 1. Irradiation of the latter signals 
collapsed the broadened triplet at 6 5.36 (H-2) to a singlet and sharpened the methyl 
singlet at 6 1.7 1. Accordingly, no carbomethoxy groups were at C-3 or C-15. There- 
fore, the carbomethoxy groups were at C-7 and C- 1 1. The chemical shifts of the corre- 
sponding olefinic protons at C-6 and C- 10 (6 6.76 and 6.7 1) clearly indicated that they 
were f3 to a carbonyl group. Furthermore, the observed shifts required an E configura- 
tion as in the closely related furoditerpene 2 isolated from a Microglossa species (6). In 
the corresponding compounds with a Z configuration a chemical shift around 6.1-6.0 
has been observed, for example in angelates (7). The configuration of the A2 double 
bond followed from the shift of H-20 compared with the shift in a related diterpene of 
known configuration (8). 

The structure of 3 followed from its 'H-nmr spectrum (Table l), which was very 
similar to that of bacchotricuneatin B (8). All signals were nearly identical except those 
of H-7, H-8, and H- 17. Spin decoupling allowed the assignment ofall signals. Irradia- 

H 

1.49 dddd 1 1  . . . . . . . .  2.57dd 
2.02 brddd 11' . . . . . . .  2.47 dd 
2.30m 12 . . . . . . . .  5.39dd 
2.52m 14 . . . . . . . .  6.39brs 
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'/(Hz): la,le= 12.5; 1a,2a=4.5;  1a,2B= 12.5; la,lO= 12.5; 1@,2a=2; 18,28=3; 
2a ,3=  1 . 5 ;  28,3=9;  6a,6$= 14.5; 6a ,7=2;  5$,7=3.5; 68,19'=2;  7 ,8=5;  8 ,17=7; 1 1 , 1 1 ' =  14; 
11,12=8; 11',12=9; 14,15= 1; 15,16= 1; 19,19'= 10. 
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tion of the methyl doublet at 6 1.09 collapsed the signal at 6 1.95 to a doublet. Irradia- 
tion of the latter collapsed the threefold doublet at 6 5.34 to a double doublet. Thus, 
the latter signal was due to H-7. The axial orientation was deduced from the observed 
couplings( J 6 a , 7 = 2 , J 6 ~ , 7 = 3 . 5 r J 7 , 8 -  - 5) and inspection of a model; the couplings dif- 
fered characteristically from those of the corresponding 7P-angeloyloxy derivative (9) .  

The molecular formula (Cl1Hl4O2) and the 'H-nmr spectrum of 6 indicated the 
presence of an aldehyde derived from thymol methyl ether. The relative position of the 
functions followed from the chemical shifts of the aromatic protons and from the pres- 
ence of a small coupling between H-5 and H-8 that was visible by a sharpening of the 
H-5 doublet on irradiation of H-8. 

The isolation of the diterpenes 1 and 2 may be of chemotaxonomic relevance as so 
far similar compounds have been reported from genera belonging to the same tribe ( 10- 
15). Also, clerodanes of type 3 are common in the Astereae. 

EXPERIMENTAL 
The airdried plant material collected in southwest Australia (vouchers deposited in the U.S. Na- 

tional Herbarium) was extracted with a mixture of Et,O-MeOH-petroleum ether (1: 1: l), and the extracts 
were treated with MeOH to remove long-chain saturated hydrocarbons. The MeOH solutions were evapo- 
rated, and the residues were separated first by cc (Si gel, Et,O/petroleum ether mixtures), then by tlc (Si gel 
PF 254), or finally by hplc (reversed-phase, RP 8 column, ca. 100 bar). 

The aerial parts of 0. axillaris (900 g, voucher RMK 9633B) gave, after reaction with CH,N, of the 
Et,O cc fraction by tlc (Et,O), 30 mg l a  (Rf 0.7). The roots (430 g) afforded 10 mg 6 (tlc: Et,O-petro- 
leum ether, 1 9 ,  Rf0.6), 8 mg 5, and 2 mg luteolin-8,3'-Odimethyl ether. The aerial parts of 0. 
brachypbylka (370 g, voucher RMK 9604) gave 10 rng tremetone, 10 mg sakuranetin, 10 mg taraxasterol, 
and 10 mg of its acetate. The aerial parts of 0. lepidoPhyIIa (600 g, voucher RMK 9603) afforded 15 mg 
spthulenol and 40 mg 2, while the aerial parts of 0. muellm' (680 g, voucher RMK 9609) gave 7 mg 
squalene, 5 mg dammaradienol, and 10 mg 2. The roots gave 4 mg squalene and 10 mg lupeyl acetate. The 
aerial parts of 0. pimeleozder (630 g, voucher RMK 96 11) dfhrded 10 mg squalene and a mixture that gave 
by hplc (MeOH-H,O, 3:2) 70 mg 3 (R, 6.4 min) and 30 mg 2 (R, 7.2 min). The roots (280 g) gave 20 mg 
squalene, 2 mg coumaric acid, 5 mg 4, and 8 mg 5. The aerial parts of 0. subspicata (600 g, voucher RMK 
9618) afforded 10 mg lupeol, 6 mg of its acetate, and 70 mg 2. 

DIMETHYL OLEAXILL~RATE Ela].--Colorless oil; ir u (CC14, cm-') 1740, 1240 (OAc), 1710 
(C=CCO,R); ms m/z [M-HOAc)+ 360.230, (calcd. for C22H3204, 360.230) (l) ,  [M-MeOHl+ 328 
(16), 296(328-MeOH)(7), 232(15), 149(40), 69(C,H9)(199); 'Hnmr(CDC13)84.58(d, H-l), 5.36 
(br t, H-2), 2.15 (br t, HA), 2.29 (m, H-5, H-9, H- 12), 6.76 (t, H-6), 2.41 (br t, H-8), 6.7 1 (br t, H- 
lo), 2.05(brdt,  H-13), 5.10(brt ,  H-14), 1.66(brs,H-16), 1.57(brs,H-17), 1.71(brs,H-20),2.04 
(s, OAc), 3.7 3 and 3.7 1 (s, OM4 ( 1 1 . 2  =/4.5 =]> ,6 =J8,9 =19. Io =J12,13 =J 13.14 = 7). 

1740 (OAc); ms d z  [W+ 400.152 (calcd. for C,2H,40,, 400.152) (0.7), tM-CH201+ 370 (38), 310 
(370-HOAc)(100). 'H nmrseeTable 1. 

m s m / z [ W +  178.099(calcd. forCl,H140,, 178.099)(48), EM-Me)+ 163 (loo), 135 (163-C0)(11), 
105 (26), 91 (17), 77 (14); 'H nmr(CDC1,)7.35 (d, H-2), 7.37 (brd, H-5), 7.42 (dd, H-6), 9.93 (s, H- 
7), 3.38 (septet, H-8), 1.23 (d, H-9, H-10) (]2,6=2,]5,6=8,]8,9=]8,10=7). 

7Ct-ACETOXYBACCHOTRICUNEATIN B [3].<olorless gum; ir U (ccl4, cm- ') 1770 (y-lactone), 

3-METHOXY-4-1SOPROPYL BENZALDEHYDE [6].--co1orless oil; ir U (cc14, cm- ') 1720 (CHO); 
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