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Abstract----Investigation ofsix species. all belonging to the Vernonieae, afforded in addition to known compounds seven 
new guaianolides five of them related to eremanthine. one ofthe lactones which may be typical of the tribe. The structures 
were elucidated by spectroscopic methods. Chemotaxonomic aspects are discussed briefly. 

IK1‘RODUCTION 

So far only about 10 of the 70 genera of the large tribe 
Vernonieae have been investigated chemically [l]. We 
therefore have collected species in Brazil from the small 
genera Lychnophora, Albertinia, Pseudostifftia, the large 
genus Piptocarpha, all not studied before, Centratherum 

punctatum, from which the heliangolide centratherin has 
been isolated previously [2] and an additional Elephonto- 
pus species. In addition to known compounds, seven new 
guaianolides were isolated. 

RESULTS AND DISCUSSION 

The roots of Lychnophora blancheGi (Sch. Bip.) H. 
Robinson contain the widespread trideca-pentaynene (1) 
[3], eremanthine (7) [4]. costunolide (10) and lupeyl 
acetate (21). The polar fractions afforded a complex 
mixture of additional sesquiterpene lactones. 16 (6a- 

angeloyloxy-goyazen sanolide) [5] could be separated 
from the other compounds only by TLC. HPLC, using a 
reversed phase system, allowed the nearly complete 
separation of three other lactones: 11 and 12 (8a-[2- 

methylacryloyloxyl- and tiglinoyloxy-cumambranolide) 
as well as 14 (8a-methylacryloyloxy]-estafiatin). The 
structures of 11 and 12 could easily be deduced from the 
spectral data. The ‘H NMR data are very similar to those 
of 13, which we have isolated from an Eremanthus species 
[6] (see Table I). The nature of the ester residues clearly 
follows from the corresponding signals, 2-methylacryloyl: 
6.20 (br. s), 5.70 dqand 2.01 (br. s) and tiglinoyl: 6.95 (br. q). 

1.85 (hr. d) and 1.8 I (br. s). Double resonance experiments 
establish the assignments of the other signals, which show 
only small shift differences, when compared with the 
chemical shifts of 13. 12, however, could not be separated 
completely from 14. The structure of the latter also follows 
from the observed ‘H NMR data. Most of the signals are 
very similar to those of estafiatin [7]. The signals. which 
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must be assigned to 7-, 8- and 13’-H, however, are changed 
typically. Irradiation at 3.24 ppm clearly shows that we are 
dealingwiththesignalof7-H,asthe l3-Hdoubletscollapse 
to singlets, the double doublet at 4.12 to a doublet and the 
three-fold doublet at 5.09 to a doublet of doublets. The 
coupling constants for 8-H (5.09 ddd) further indicate an a- 
position of the methylacrylate. The aerial parts also 
contain 1, 7 and 21 as well as lupeol (22) and 6a-[2- 
methylacryloyloxy]-goyazensanolide (15) [4]. 

The roots of Centratherum punctatum Cass. contain 1, 
traces of tridec-1,l ldien-3,5,7,9-tetrayne (2) [3], 7 and 21 
as well as two further isomeric sesquiterpene lactones, as 
follows from the molecular formula and the ’ H NMR data 
(see Table I ). The slightly less polar lactone obviously is 8a- 
isovaleryloxyeremanthine (8). while the more polar 
lactone is 8z-isovaleryloxydehydrocostuslactone (9). The 
structure of 8 could be deduced from the ‘H NMR data. 
Irradiation at the four-fold doublet at 3.23 ppm collapses 
the 13-H doublets to singlets and thedoublet ofdoublets at 
4.02 to adoublet,while the overlapping signals at 5.40 were 
altered. In C6D6, however, these two signals are separated 
clearly (5.30dd and 5.44dq). Irradiation of the 7-H signal 
shows that the former must be assigned to 8/SH, while the 
stereochemistry follows from the observed coupling 
J - lOHz.The’H NMRspectrumof8isverysimilarto 7.8 - 

that of the corresponding senecioate [8]. The ‘H NMR 
spectrum of the second lactone (see Table 1) clearly 
indicates that a guaianolide of the dehydrocostuslactone- 
type must be present (six signals of methylene protons). 
Again the position of the ester residue follows from 
decoupling experiments (Irradiation at 3.14ppm, 7-H). 

Also the configurations at all centres could be established 
by decoupling. The ‘H NMR spectra of thecorresponding 
senecioate [9] and the tiglate [lo] are very similar, again 
establishing the proposed structure of 9. 

The aerial parts atforded 1. germacrene D (3), 
bicyclogermacrene (4). humulene (S), caryophyllene (6), 
eremantholide A (17) [l I ] and 21, while centratherin (2) 
was not observed, perhaps due to the limited amount of 
material. 

The aerial parts of Piprocarpha oblonga (Gardn.) Baker 
afforded 3, 21. 22 as well as sakuranetin (23) [12], 
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Table 1. ‘H NMR data for the sesquiterpene lactones 8, 9. II, 12, 14, 18 and 19 

8 C,D, 9 II 12 14 18 19 

1-H 

2-H 

2’-H 

3-H 

3’-H 

5-H 

6-H 

7-H 

8-H 

9-H 

9’-H 

13-H 

13,-H 

14-H 

14,-H 

15-H 

15,-H 

OCOR 

2.93 ddd 
2.08 m 
1.76m 

> 
2.48m 

2.84dd(hr) 

4.02 dd 

2.4 1 ddd 2.97 ddd 2.6 I ddd 
1.57m 2.2m 2.26dd(br) 
1.33m 2.1 I dd(hr) 

,2.17m > 2.5 1 m > 5.52 s(hr) 

2.33dd(br) 2.82 dd(hr) 2.79dd(br) 

3.4Odd 4.02 dd 4.04 dd 

2.84dddd 3.14dddd 3.98 dddd 
5.30dd(br) 5.00 ddd 5.23 ddd 

3.23 dddd 
5.4Om 

15.40,” \ 5.44dq 
2.7 1 dd 2.36 dd 

I I . 2.27m 1.91 dd(br) 
6.26d(br) 6.32 dd 6.24d 6.18d 
5.69d(br) 5.56 dd 5.65 d 5.50d 

2.60 ddd 3.03 m 
2.25 dd(br) 2.06m 
2.lOdd(br) 1.9m 

> 
5.52.s(br) 

> 
3.3X.s(br) 

2.79dd(br) I .78 dd 

4.04 dd 4.12dd 

3.96 dddd 3.24dddd 
5.23 dd(br) 5.09 ddd 
2.36 dd 

2.40 m 
1.93 dd 
6.16d 6.24d 
5.49 d 5.62 d 

> 
1.83 s(br) 

> 
1.47 s(br) 

5.06s(br) 5.11d 
4.94,(br) 

1.25s 
> 

1.24s 
4.84d(br) 

5.2 ddd 5.33 ddd 5.30.t(br) 
5.05 ddd 5.05 ddd 5.lO.s(br) 

1.92s(br) 
> 

1.93 .s(br) > 
1.62s 

2.21 m 2.06d(hr) 2.21 m 6.20s(br) 6.95 y(br) 6.20s(br) 
2.17m 2.17m 2.17m 5.7Ody 1.85 d(br) 5.69s(br) 
I.OOd(6H) 0.91 d l.O2d(6H) 2.01 s(br) 1.81 s(br) 2.OOs(br) 

0.9Od 

2.88m 

2.OOm 

1.85m 

> 
2.49 r (br) 

2.88 m 
2,24dd(br)(z) 
2.OOm (8) 
2.80 dddd 
3.78 ddd 

3.02dd 
2.33 dd 
6.21 d 
5.52 d 
5.03 s(br) 
4.91 s(br) 
4.95 ddd 
4.8 I ddd 

2.89m 
2.49 m 
1.76m 

> 
5.60dd(br) 

2.89 m 
2.22 dd 
2.03 m 
2.72 dddd 
3.78 ddd 

3.05 dd 
2.33 dd 
6.22d 
5.51 d 
5.09 s(br) 
5.05s(br) 
5.14dd 
5.02 dd 
2.27 d(br) 
2.13m 

0.99d 

J (Hz): 7.13 = 3.5; 7.13’ = 3; 8: 1.2 = 1.2’ = 1.5 - 7; 3.15 = 5.15 = 1.5; 5.6 = 6.7 = 9.8; 7.8 = 10; 8.9 = 3.5; 9.14 = 1.5; 

13.13’ = 0.5: 9: I.2 = 1.2’ = 1.5 - 7; 5.6 = 10.5; 6.7 = 9; 7.8 = 9; 8.9 = 5: 8.9’ = 9; 9.9’ = 14; 11/12: 1.2 = 9; 1.2’ = 10; 1.5 = 8; 

2.2’ = 16; 5.6 = 6.7 = 9.5; 7.8 = IO; 8.9 = 5; 9.9’ = 16; 14: 1.14 = 1.5: 5.6 = II; 6.7 = 9; 7.8 = 9: 8.9 = 4; 8.9’ = 3: 18/19: 2.3 - 8; 

3.15 = 2; 5.6~ = 5; 5.15 = 2; 6x,6/1 = 13; 68.7 = 7.8 = 10; 8.9 = 5; 8.9’ = I I: 9.9’ = 12; (19: 2.3 = 7.5; 2’.3’ = 3’.4’ = 3’,5’ = 7). 

Me[C = C],CH = CH, MeCH = CH ;C E C ],CH = CH, 

I 2 

I 
6 

0 
7 R=H 

8 R - OC’OCH,CHMel 
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II R=CO 

12 R=CO 

13 R = COCHMe, 

I6 R= 

18R=H .. 
I9 R = OCOCH,CHMc, 

20 x=0 
21 X = /IOAc; H 
22 X = /jOH. H 

Meom---QR MeCH = CHC e Cx-()C = CCH = CH, Ho~co’Me 

OH 0 

23 R = R’ = H 
24 R = Me. R’ = H 
25 R = H. R’ = OMe 

AcO 

30 (Al2.131 





Seven guaianolides from the tribe Vernonieae 2673 

(due to the small amount available no exact values can be given). 

3B_lsoraler~~o.~~e/ehirronolide (19). Colourless oil. IR vL$ 

cm-‘: 1785. 1665 (;-lactone), 1740 (CO,R); 3090. 1645, 910 

(C=CH,): MS: M’ m/e (rel. int.): 330.183 (8) (C,,H,,O,): 246 

(7)(M -O=C=CHCHMc,);245(6)(M - COR);228(15)(M 

- RCO?H); 85 (100) (C,H,CO’ ): 57 (91) (85 - CO). 
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