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Abstract-The aerial parts of Hertia pallens afforded a new furoeremophilane and two eremophilanolides. The 
structures were elucidated by high field NMR spectroscopy. The proposed relationship of Hertia to Othonna is 
strongly supported by the chemistry. 

INTRODUCTION 

The twelve species of the genus Hertia (Compositae, tribe 
Senecioneae) are distributed over South and North 
Africa and South West Asia. The sterile disc styles indi- 
cate a close relationship to Othonna [ 11. So far nothing is 
known on the chemistry of these plants. Therefore we 
have studied the constituents of Hertia pallens Kuntze. 
The results are discussed in this paper. 

1 X=H1 
la x = 0 

RESULTS AND DISCUSSION 0 

The extract of the aerial parts afforded germacrene D, 
tremetone, oleanolic acid and the corresponding ketone, 
the furoeremophilanes 1 [2], 4 [3], 5 [4], 6 [4], 7 [S], 8,9 
[3], 10 [4] and 11 [3] as well as the lactones la [3] 2 and 
3. 
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The structure of 2 followed from its ‘H NMR spec- 
trum (Table 1) where all signals could be assigned by 
spin decoupling. The couplings of H-10 indicated the 
presence of a cis-decalin derivative. Inspection of a model 
showed that H-6 must be P-orientated. The same is true 
for compound 1 where the configuration at C-6 has to be 
revised compound 31 in ref. 2. 
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Table 1. ‘H NMR spectral data of compounds 2, 3 widespread [S]. In particular, the compounds with oxy- 
and 8 (400 MHz, CDCI,, 6-values) gen functions at C-15 are only widespread in Othonna. 

H 2 3 g* 

1 2.17 M 
1’ 1.48 m 
2 1.86 hr d 
2’ 1.64 II 

3 5.26 q 
4 2.03 ddd 
6 4.44 q 
8 4.62 ddq 
9 2.22 dt 
9’ 1.48 m 
10 2.12m 
13 1.99 t 
14 1.37 s 
15 3.94 t 
15’ 3.70 dd 

OAng 6.10 qq 
2.00 dq 
1.90 dq 

2.16 m 2.18 m 
1.4s m 1.85 nt 
1.87 hr d 
1.60 tt > 

1.72 m 

5.28 q 5.17 br q 
2.00 m 1.90 m 
4.54 q 6.33 hr s 

2.16m 
1.75 t 
2.33 hr dt 2.75 br dd 
1.99 t 2.03 d 
1.38 s 1.27 s 
3.92 t 
3.71 dd 

0.98 d 

6.09 qq 6.02 qq 
2.00 dq 1.98 dq 
1.91 dq 1.92 dq 

*OMeBu: 2.43 tq, 1.85 m, 1.48 ddq, 0.89 t, 1.19 d (J 
[Hz]: 2.3=2,3’=2,5=7;3,3’=14;3.4=3’,4=2,5 
= 7). 

J[Hz]: Compounds 2 and 3; 1, 2 = 1, 2’ = 2.5; l’, 2 
=3;1’,2’=2,2’=14;2,3=2’,3=3,4-2.5;4,15=15, 
15’=8;4,15’=11;6,13=1.5;8,9=5;8,9’=11;8,13 
=1;9,9’=13(compound3; 1, 10=9, lo-4;9,9’=9’, 
lO= 13; l’, lO= 1.5); compound 8; 1, 10=4; l’, 10=6; 
2, 3=2’, 3=3, 4-3.5; 4, 15=7; 12, 13=1; (H-12 
7.39 q); OAng: 3, 4 = 7: 3, 5 = 4, 5 = I .5. 

The ‘H NMR spectrum of 3 (Table 1) differed from 
that of 2 by the absence of a H-8 signal indicating that a 
hydroxy group may be at C-8. In agreement with this 
assumption the fragment in the mass spectrum at m/z 262 
corresponds to C,,H,,O, which must be due to loss of 
angelic acid. Inspection of a model shows that hydroxy 
group in /?-configuration should influence the chemical 
shift of H-6. 

The structure of compound 8 was deduced from its 
‘H NMR spectrum (Table 1) which was very similar to 
that of 6. Comparison of the chemical shifts of H-3 and 
H-6 in the different diesters indicated that most likely a 
6/I-angeloyloxy derivative was present. 

The chemistry of the Hertia species strongly supports 
the proposed close relationship of this genus to Othonna 
where furoeremophilanes of type 1. 448 and 9-11 are 

EXPERIMENTAL 

The air-dried plant material (55 g, collected in August 1986 at 
the Franschhoek Pass, R.S.A., voucher 86!159, deposited in 
the Compton Herbarium, Kirstenbosch) was extracted at room 
temp with MeOH-Et,O--petrol (1: 1:l). Separation of the 
extract was achieved by CC (silica gel), TLC (silica gel) and 
finally HPLC RP 8, flow rate 3 mlimin, final conditions for new 
compounds in parenthesis). The following compounds were 
obtained: 4 mg germacrene D, 3 mg tremetone, 4 mg oleanolic 
acid, 5 mg of the corresponding ketone, 10 mg. 1, 6 mg la, 6 mg 
2 (HPLC: MeOH-H,O, 17:3, R, 6,0min), 5 mg 3 (HPLC: 
MeOH-H,O, 17:3, R, 5.5 mint 5 mg 4, 5 mg 5. 5 mg 6. 5 mg 7, 
9 mg 8 (HPLC: MeOH-H,O. 4: 1, R, 23.2 min). 3 mg 9.3 mg 10 
and 9 mg 11. Compounds were identified by comparing the 
400 MHz ‘H NMR spectra with those of authentic material. 

3/~-Anc/elo!,/nr~-62, 1 5-epo*,-lOPH-~,rr,,lophil-?( I 1 I-u-l X/1- 
elide (2). Colourless gum; IR v::‘, cm- 1’ I770 I;-lactone). 1720. 
1650 (C=CCO,R); MS m/z (~1. int.): 246.126 [M -AngOH]+ 
(78) (talc. for CISH1s03: 246.126). 231 [246-Me]’ (100). 217 
[246-CHO]+ (26), 83 [RCO]* (71). 55 1833CO]’ (693; [XI;* 
+ 12” (CHCI,; c 0.34). 

3B-Angeloylo.u~-8a_h~dr~~.x~-6a, 15-eposy-lOBH-eremophi/-7( I 1) 
en-12,8/?-elide (3). Colourless gum; IR r:y: cm- ‘: 3590 (OH), 
1765 (y-lactone). 1720, 1645 (C=CCO,R); MS m,‘z (rrl. int.): 
262.121 [M-AngOH]+ (5l)(calc. for C’,,H,sO.,: 262.121), 247 
[262-Me]’ (74) 229 [247-H,O] + (30) 83 [RCO]’ (100). 55 
[83-CO]’ (91); [a]$ +62” (CHCI,; i’ 0.19). 

3P-[2-Meth~lbutyrY~~x~]-6P-clngelo)l-lOPH~furoc,rL,- 
mophi@-one (8). ColourIess gum; IR VT:* cm- i: 1745 (CO,R), 
1730 (C=CCO,R), 1695 (C=O); MS m/z (rel. int.): 430.236 
CM]’ (8) (talc. for Cz5HS406: 430.236), 346 [M -0 = C= C 
(MeEtI’ (3,246 [346- AngOH]+ (61), 85 [C,H,CO] + (52), 83 
I&H&O]+ (loo), 57 [85-CO]” (911. 55 [83-CO]’ (78). 
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