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Abstract-The investigation of five representatives of Australian Gnaphaliinae species afforded in addition to several 
known compounds 17 new sesquiterpene lactones, 13 eudesmane derivatives derived from costic acid, ten further 
various sesquiterpenes and an unusual ester. The structures were elucidated by high field NMR techniques. The 
chemotaxonomic situation is discussed briefly. 

INTRODUCTION 

The genus Cassinia (Compositae, tribe Inuleae) with ca 20 
species has been placed in the large subtribe Gnaphal- 
iinae [l]. Comparison of the morphology in this group 
led to the conclusion that this genus could still be 
included technically in the Helichrysum group due to the 
truncate stylar arms [l]. However, a clear decision can 
not be made. We have continued therefore our studies of 
Australian Inuleae by investigation of three further Cas- 
sinia, an Actinobole and an Anaxeton species as so far 
little is known on the chemistry of these genera. The 
presence of polyacetylenes is reported from a few Cassinia 
species [2] while some sesquiterpenes were isolated from 
C. longifolia [3]. 

RESULTS AND DISCUSSION 

The aerial parts of C. laevis R. Br. afforded several 
known sesquiterpenes and triterpenes (see Experimental), 
the flavonols mikanin [4], kaempferol-3-O-[glucopy- 
ranoside] (= astragalin) [S] and the corresponding 3-O- 
[rhamnopyranoside] (= afzelin) [6]. Furthermore the 
eudesmane derivatives 6&6q and 6m, all closely related 
to costic acid, were isolated. 

The aerial parts of C. subtropica F. Muell. afforded 
several widespfead compounds, a few well known sesqui- 
terpenes (see Experimental) and a large variety of sesqui- 
terpene lactones. These included costunolide and its 8a- 
acetoxy, 8/?-hydroxy [7] and &hydroxy-4a,5B-epoxy 
derivatives [8], laurenobiolide [9] and its desacetyl de- 
rivative [lo] and the 4a,5p-epoxide of the latter [ll], 
tatridin A [12], tanachin (2a) [13], and the related 
lactones 2b [14], 2c [13], 2d [14] and 2e [15]. Also 
obtained were the germacranolides la [16] and lb-ld, 
the eudesmanolides 3a-3f, 3j-3p, 3g [ 17],3h [ 161 and 3i 
[13], the elemanolide 4a, the isomer 8 of ledol, the methyl 
esters 6a and 6b, the acids 6c and 7, and the eudesmanes 
9a and 9b. 

The roots of C. uncata Cunn. ex DC afforded obliquin 
12a [18] and its derivatives 12b [19], 12~ [19] and 12d 
[20], the precursor prenyletin (12e) [21] and its methyl 
ether 12f [22], the eudesmane derivative 9f and 9g, the 
dialdehyde 10 and ferulyl aldehyde. The aerial parts gave 
several widespread sesquiterpenes and the keto ester 11, 
the sesquitermne lactones desacetoxylaurenobiolide 
[lo], 4b c23], & [24] and 5 [25], pectolinarigenin, betulin 
and the eudesmane derivatives 6e. 69~61.9~ and 9d. 

The aerial parts of Actinobole thig~oshn (A. Gray) H. 
Eichler gave several common compounds (see Exper- 
imental), the sesquiterpene aldehyde 9e, 12a-12c and 12e. 
The aerial parts of Anaxeton arborescens (L.) Less placed 
in the subtribe Athrixiinae [l] also gave 12a and 12e. 

The structures of lc and Id followed from their 
‘H NMR spectra (Table 1) which were similar to those of 
the corresponding lactone where the 8u-oxygen function 
was missing [26]. The broadened singlet at 67.70 in the 
spectrum of Id indicated a hydroperoxide. Triphenyl- 
phosphine reduction gave lc. The configuration at C-8 
followed from the large couplings of H-8. In the spectrum 
of lb the H-14 signals were shifted down field and the H-l 
signal was missing. Accordingly, 8a-hydroxyanhydrover- 
lotorin was present. 

The ‘H NMR spectrum of 3a (Table 2) differed from 
that of a-cyclocostunolide by the additional low field 
threefold doublet at 64.61. Spin decoupling and the 
couplings indicated an 8/?-hydroxy-group. Similarly, the 
spectrum of 3b (Table 2) differed from that of santamarin 
by the H-8 signal at 64.56. Again the couplings required a 
8/?-hydroxy group while in the spectrum of 3c (Table 2) 
the corresponding signal (64.01) showed large vicinal 
coupling typical for a 8cr-oxygen function. The ‘H NMR 
spectrum of 3d (Table 2) indicated that a trihydroxy 
derivative of arbusculin B was present. Spin decoupling 
and the observed couplings required a la,3a,88- 
trihydroxyarbusculin B. The ‘HNMR spectrum of 3e 
(Table 2) showed that it was a derivative of armexifolin 
[27]. The couplings of the additional low field signal at 
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Table 7. Mass spectral data of compounds 6adm, 7, 8, 9a-9g and 10 [m/z (rel. int.), M + found and talc. identical] 

6a 

6b 
6c 
6d 
6e 
6f 

6g 
6b 
6i 

6j 
6k 
61 
6m 
I 
8 
9a 

9b 
9c 
9d 

9e 
9f 

9g 
10 

356 (C,aH2a07) (l), 296 (I), 278 (3) 246 (4), 57 (100) 

278.152 (C,,H,,O,) (15) 260 (8) 246 (31) 242 (16), 228 (29), 55 (100) 

306 (0.4) 246.162 (C,,H,,O,) [M -HOAc] + (100) 231 (27) 
264.173 (C16HZ403) (15) 246 (21) 232 (44), 91 (100) 

264.173 (C,6H,,0,) (5), 246 (68) 232 (50), 214 (30), 187 (51), 91 (100) 
410.209 (C,,H,,O,) (2), 246 (36), 231 (18). 214 (12), 147 (100) 

410.209 (C,,H,,O,) (5), 246 (32), 231 (15). 147 (100) 

394.214 (C,,H,,O,) (0.2). 246 (lOO), 231 (57). 131 (60) 

394.214 (C,,H,,O,) (0.7), 246 (96) 231 (38) 131 (100) 
EIMS: 246 [M-RCO,H]+ (100). 231 (74), 57 (81); CIMS: 307 [M+l]+ (2) 233 (100) 

334.214 (C,,H,,O,) (0.1). 303 (l), 264 (S), 246 (100). 231 (82) 

246.162 (C,,H,,O,) [M--RC02H]+ (42) 231 (27) 161 (31). 95 (40), 83 (64) 55 (66): CIMS: 347 [M+ 11’ (5). 247 (100) 

262.157 (C,,H,,O,) (34) 247 (8). 231 (30) 230 (100) 

262.157 (C,,H,,O,) (lo), 247 (25) 234 (52), 220 (31) 202 (15), 105 (100) 

220.183 (C,,H,,O) (19) 205 (32~, 202 (48) 159 (98), 105 (99), 91 (100) 

220.183 (C,,H,,O) (7), 205 (18), 202 (23) 187 (53) 55 (100) 

220.183 (C,,H,,O) (33) 205 (29), 202 (27). 187 (43), 61 (100) 

238.193 (C,,H,,O,) (12), 220 (21) 207 (67). 189 (92), 61 (100) 

238.193 (C,,H,,O,) (3). 220 (6), 205 (16), 202 (6), 59 (100) 

236.178 (C,,H,,O,) (0.5), 221 (5) 218 (7) 203 (lo), 178 (100) 
232.146 (C,,H,,O,) (loOk 217 (92), 189 (34) 91 (66) 
252.173 (C,5H2J0.1) (21), 138 (100) 

232.146 (C,,H,,O,) (21), 217 (17) 203 (60), 185,(86), 91 (100) 

performed with the following Et,O--petrol mixtures: Tl(3: 1); T2 

(1: 9); T3 (2: 3); T4 (9: 1); T5 (4: 1). For HPLC (always RP 8, ca 

100 bar) MeOH-H,O mixtures were used (Hl 4: 1; H2 3:2; H3 

1:l; H4 2:3; H5 3:7; H6 1:4; H7 7:3; H8 9: 1; H9 3:l). 

Cussinia lueuis (850 g aerial parts, collected in Queensland in 

August 1986. voucher Robinson 86-0189) yielded 5 mg a-co- 
paene, 7 mg 6- and 8 mg y-cadinene, IO mg caryophyllene, 16 mg 

v,iridiflorene, 5 mg aromadendrene, 3 mg a-calacorene, 8 mg 

copaborneyl acetate, 7 mg squalene epoxide, 70 mg caryor 

phyllene-lb,lOa-epoxide, 260 mg copaborneol, 400 mg spathul- 

enol, 720 mg betulinic acid, 420 mg oleanolic acid, 370 mg 6m 

(Tl, R, 0.80) 200 mg 6d (Hl, R, 6.5 min), 7.1 g 6e(Hl, R, 7.2 min), 

550 mg 6f (Hl, R, 11.5 min), 3.6 g 6g (Hl, R, 13.7 min): 900 mg 

mikanin, 50 mg astragalin, 450 mg afzilin. 

C’assinia suhtropica (580 g aerial parts, collected in Queens- 

land in August 1986, voucher Robinson 86-0099) yielded 30 mg 

caryophyllene, 50 mg squalene, 85 mg caryophyllene-l/I,lOa- 

epoxide, 30 mg 9a (T2, R, 0.70), 13 mg 9b (Hl, R, 9.8 min), 

260 mg spathulenol, 15 mg nerolidol. 10 mg copaborneol, 3 mg 8 

(Hl, R, 9.6 min), 5 mg costunolide, 2 mg 4a (H2. R, 33.0 min), 

285 mg 6c (T3, R, 0.95) 370 mg 8x-acetoxycostunolide, 315 mg 
laurenobiolide, 110 mg desacetyl laurenobiolide, 25 mg 12e, 1.2 g 

8p_hydroxycostunolide, 40 mg 4a,5/&epoxydesacetyl laureno- 

biolide, 7 mg 2b, 4 mg 2d, 10 mg Id (H2, R, 6.2 min), 45 mg 3i, 

7 mg 2c, 20 mg Za, 190 mg 3g, 50 mg quercetin, 40 mg 3f (H3, R, 

41.7 min), 280 mg 7 (T4, R, 0.8) 5 mg 3a (H2, R, 14.9 min), 5 mg 

8x-hydroxy-4a,5p-epoxycostunolide, 10 mg pinoresinol, 5 mg 

Ze, 11 mg lc (H3, R, 9.9 min), 3 mg 3m (H4. R, 22.2 mm), 10 mg 
tatridin A, 45 mg 3c (H4, R, 18.8 min), 2 mg 6b (H4, R, 9.6 min), 

50 mg 3h, 3 mg lb (H6, R, 35.1 mm), 2 mg 3n (H5, R, 20.2 mitt), 
120 mg 3b (Ha, R, 19.4 min), 4 mg la, 2 mg 30 (H5, R, 18.4 min), 

3 mg 31 (H6, R, 36.1 mink 5 mg 3p (H6, R, 29.0 min), 100 mg 3j 

(H5, R, 5.1 min), 3 mg 6a (H6. R, 36 min), 50 mg 3d (H6, R, 

23.6 min), 5 mg 3p (H6, R, 29.0 min), 20 mg 3e (H6. R, 27.3 min), 
3 mg 3k (H6, R, 24.2 min). 

Cassinia uncatu (500 g roots, collected in Queensland in 
September 1986, voucher RMK 9628). 2 mg 12a, 8 mg 12b. 

15 mg 10 (H7, R, 11.6 min), 4 mg 9f (H7, R, 9.8 min), 6 mg 12c, 

1 mg 12e, 1 mg 12f, 4 mg 12d. 5 mg ferulylaldehyde, 2 mg 9g (H3, 
R, 13.5 min). Extract of600 g aerial parts: 25 mg aromadendrene, 

15 mg a-copaene, 20 mg caryophyllene, 3 mg 6- and 2 mg ;‘- 

cadinene, 10 mg a-selinene. 4 mg viridiflorene, 25 mg bicycloger- 

macrene, 8 mg squalene, 4 mg caryophyllene-l/?,lOx-epoxide, 

300 mg 11 (T2, R, 0.3), 30 mg 4c. I2 mg 4b, 200 mg desacetoxyl- 

aurenobiolide, 30 mg 5, 5 g 6e. 6 g 6g. 0.6 g 6i (H8, R, 16.2 min), 

150 mg 6h (H 1, R, 27.3 min), 300 mg 6k (H8, R, 10.8 min), 100 mg 

6j (H9, R, 20.6 mitt), 15 mg 61 (H 1, R, 24.6 mitt). 50 mg betulin, 

50 mg 9c (TX R, 0.45), 1OOmg 9d (T5. R, 0.15). 100 mg pectolin- 
arigenin. 

Actinobolr uli~@msum (145 g aerial parts, collected in NW 

Australia. voucher RMK 9567) yielded 2 mg germacrene D, 2 mg 

x-humulene, 2 mg spathulenol. 2 mg 12a. 4 mg 12b. 1 my 12~. 
8 mg 12e, 6 mg 5,4’-dihydroxp-7-methoxyflavanone, 5 mg 9e 
(H9, R, 12.1 min). 

Ana~eton arborescens (120 g aerial parts, collected in Natal. 

R.S.A., voucher 771331) yielded 1 mg 12a and 5 mg 12e. 

Known compounds were identified by comparing the 

400 MHz ‘H NMR spectra with those of authentic material or 
by comparison of all spectral data with those in the literature. 

4-Ethq’l-3-oxo-hex~l-[4-~f~l~~ krr-3-enoufr] (1 I). Colourless 

oil; MS m/z (rel. int.): 268.204 CM]’ (3) (talc. for C,,H,,O,: 

268.203), 197 [M-Et,CH]+ (1.5), 127 (28), 124 [Et/Z&H-CH 

=C=O]+(100),96[124-CO]+ (94).71 (56);‘HNMR(CDCl,): 

63.02 (br d, H-2), 5.23 (br t, H-3), 2.04 (hr q. H-5), 1.02 (r. H-6). 2.02 

(br q, H-7) 0.97(t, H-g), 4.36 (t, H-l’), 2.73 (1, H-2’). 2.33 (rr. H-4’). 
1.63 (ddq, H-5’,. H-7;). 1.50(ddq, H-S;. H-7;). 0.88 (t, H-6, H-8’); 
J[Hz]:2.3=5,6=7,8=7;1’.2’=6;4’,5;=X;4’,5;,5;=14;5’,6 

=7; ‘3CNMR(CDCla.C-1-C-8): ci 172.4.33.2, 113.6, 146.7.29.1, 
12.9,23.5. 12.5: C-I’C-8’: 659.5. 40.5. 211.5, 55.8, 23.9 (2 x ), 11.7 

(2 x ). 
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