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Abatrnct-From the aeriai parts of St&a uma&syeasis in addition to known compounds three new sesquiterpene 
lactones, a graxielic acid derivative and two meiampolides were isolated. The roots gave two new biibokne derivatives. 

From the large genus Steuio (Compositae, tribe 
Eupatorieae, subtribe Piqueriinae) several species have 
been studied chemically [I]. Most species contain longi- 
pinene derivatives but these typical compounds are absent 
in a few species. We have investigated a species from 
Paraguay. The aerial parts of St&a amambayensis B. L. 
Robinson gave, in addition to widespread compounds (see 
Experimental), desacetylgraxielic acid tigiate (1) [2] as the 
main constituent and three further sesquiterpene tactones, 
the graxiebc acid derivative 2 and the isomer& aidehydes 3 
and 4. 

structure of 7 was deduced from the ‘H NMR spectral 
data which wereclose to those of thedesacyloxy derivative 
8 [9]. As the chemical shifts and couplings were nearly 
identical in both compounds the configuration aiso was 
the same. The absolute configuration of 6 and 7 has not 
been determined. 

The chemistry of this species indicated that it belongs to 
a group of St&a species where the typicai longipinene 
derivatives are missing The presence of severai bisabolene 
derivatives could be an indication that these compounds, 
as proposed previously, may be precursors of the 

The ‘H NMR spectrum (Table I) of 2 was in part close iongipmenes. _ 
to that of 1 [2]. However, the presence of a pair of 
broadend double doublets and an acetate methyl singlet 
indicated the replacement of the @ate by a 4-acetoxy- 
t&late residue. After addition of deuteriobenxene ail 
signals could be assigned by spin decoupling The chemi- $0 I 0 

2 1’ 
cat shifts showed as expected some differences if corn- 3 ,i 01” + 

e 

\ 

* 
o 

pared with those of 1. 0 
The ‘H NMR spectral data (Table 1) of 3 were close to 5 

those of the corresponding angebte 123. The presence of 1 
the 4-acetoxy tiglate again followed from the typical 0 

‘H NMR signals. The ‘H NMR spectrum of 4 (Table 1) 
indicated that we were most likely dealing with an isomer 

CHO 

of 3. The signals of the ester residue were similar in the 
spectra of 3 and 4 but all the others clearly differed though 

_ 0 \ 

spin decoupling showed that the same sequences as in 3 + 
had to be proposed. The presence of a cis,cis- ’ 

0 

germacranolide was deduced from the coupling of H-6 
and from the chemical shifts of H-8 and H- 15 which were Q 

=o 

close to those of known cis,c~-l~x~ge~olid~ 0 

[37], where the configuration of the double bond was 
established. In particular Jq,, and the upfield shift of the 

X 

H-8 signal in cis,cis-derivattves is typical when compared 
with the shifts of H-8 in 4E-isomers. 

The roots gave &bergamotene, the bisabolene deriva- 

* 

’ 0 
tive 5 [S] as well as two further ones, the keto angelate 6 ?h 

\ 

and the corresponding epoxide 7. The structure of 6 could 0 
be deduced from the ‘HNMR spectrum (see 
Experimental) which was close to that of the correspond- 
ing acetate [9]. The presence of the angciate residue 8 X = o0H.H 
followed from the typical ‘H NMR signals. Similarly, the 6 x=0 
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Table I. ‘HNMR spectral data of compounda 2-4 
(400 MHZ CDCI,, TMS a.¶ internal standard) 

H 2 3 4 

1 
2 
2 

3 

5 
6 
7 
8 
9 
Y 
13 
13 
14 
IS 
OAC 
OCOR 

5.80 m+ 
3.43 dddd 
248brdd 
238bd.d 
2300 
4.%brd 

5.07 t 

2.9Odddd 

5.80 ne 

3.49 & dd 
L22brd 

6.30 d 

5.67 d 
- 

1.83 br s 
211 s 
6.54br1 
4.72 br dd 
4.64 br dd 

1.82 br s 

6.61 ddd 
228brddd 
253 m 
239brdd 
21obrdd 
5.02brd 
5.04 t 
2500 
6.42 ddd 
278 ddd 
1.94 ddd 
6.20 d 

5.54 d 

9.42 d 

1.84brs 

2.08 s 
6.65 lu t 

4.74 dq 

1.82 br s 

6.62 & dd 
278 m 
270m 
3.10 ddd 
mddd 
4.74 b d 

4.87 dd 
2.64 dddd 
5.98 ddd 
3.oobrdd 
2.57 ddd 
6.32 d 
5.08 d 

9.40 d 

1.74 d 

210s 
6.63 br I 
4.73 br dd 
4.48brdd 
1.83 d 

l A!Ier addition of C,D, H-l 5.45 dd, H-8 5.51 br d. 

J (Hz) compound 1: I.21 12 I.Y= 3.5; 2.2 
-2.r=3,3@- 12; 2.3-5; 5,6=6,7=9.$ 7.8 
-1;7,13=3.5;7,13’-3;8,9=5.5;8.Y-0.49.Y 
- 1s;y,r = 614’ - 14;compoundJ: 1,2 - 19 I.2 
E7;1,912;LY~13;2.3~2;~~=12;3.3(=12; 
5.6=6,7=9; 7.8~1.5; 7,13=35; 7.13’==3; 8.9 
= 7, &Y = 1Q 9,Y - 14, y.4’ - 6; 4,s’~ I; com- 
poundI:1,2~~1,Y-7;1.9-1,Y-1;~3-7; 
2.3 - II; 23 - 3; Y.3’ = 7; 3.3’ = 14.5.6 - 9,6,7 
-4, 7,8=23; 7,13=3.5; 7,13’=3; 8,9x7; 8.Y 
= 19 9,Y - 14; 3’,Y - 6; 4.4 = 14. 

EXPRRIMEMAL 

Tbc air dried plant material (voucher Schmeda 677, deposited 
in the US National Herbarium) was extracted with Et,O-Eta0 
(I : I) as reported elsewhere [lo]. From the extract of the aerial 
puts 1.085 kg three CC (silii gel) fractions were taken; Fr. 1: 
petrol, Fr. 2 Et@petrol(1:9)and Fr. 3: Et,Oand Et,O-MeOH 
(9: I). TLC of fraction 1 (silica gel, PF 254, petrol) gave 50 mg 
germactene D and 10 mg bkyclogermacrene. TLC of fraction 2 
(Et+pet.roi, 1: IO) gave 20 mg lupeyl acetate, I5 mg IS.l@x- 
epoxycaryophylkne, 30 mg beycren-19-ok acid and 20 mg ent- 
kaurenic acid. Medium pressure chromatography (silica gel. 4 
30-60~ Et+petrol, l:lO, 1:3. l:l, 3:1, Et,0 and 
Et@-MeOH, 20: 1) gave 65 fractions. Frections I-40 gave 3 g 
linokic and linoknic acid, fractions 41-50 afforded 100 mg 1 and 
fractions 51-65 gave a mixture which was separated by TLC 
(E@-petrol, 3: 1) affording two bands (band 3/l and band 3/2). 
TLC of band 3/l (E@-petrol, 3:1, two developments) gave 
5 mg 4 (R, 0.56) and 10mg 3 (R, 0.50). TLC of band 3/Z 
(CHCl,-CJ&-EtoO, I : I : 1) afforded 30 mg 3 (R, 0.58) and 
8 mg 2 (R, 0.36). The extract of the roots (LOO g) was separated by 
CC into three fractions (Fr. 1: petrol, Fr. 2 EtlO-petrol, 1: 3 and 
Fr. 3: Et+petrol, 1: 1 and Et,O). TLC of fraction I (petrol)gave 
10 mg bbergamotene. TLC of fraction 2 (E@-petrol, I :9) gave 

10mg 5 (R, 0.50) and a mixture (R, 0.65) which was further 
separated by TLC (Et@-petrol, 1:9) alTording IO mg 7 (R, 0.68) 

and 3 mg 6 (R, 0.60). Known compounds were identified by 
wmparbq the 400 MHz ‘H NMR spectra with those of auth- 
entic material 

~y/graziel& acid-[4+eeroxyri&re] (2) Colourkss oil; 
IRv~~JIxI-‘: 3m2400, 1725 (C=CC02H. C=CCOIR), 
1760 (y-iactone, OAc); MS m/s @cl. int.): 418 [M]’ (0.4). 358.142 
[M- HOAc] (cak. for Cl,,HIIOI: 358.142) (1.6). 340 [358 

-H1O]+ (0.6), 260 [M-RCOIH]+ (12), 242 [260-HzO]+ 
(It), 99 [CbHI(OH)CO]* (lOO), 71 [99-CO]’ (37x [a]g = 
-6.1” (CHCI,; ~0.5). 

8~[CAutoxyttgloyloxy]-l~~~~~s~~l~~ (3). 
Colourkss oil; IR vc~~~cm- ‘: 2730, 1685, 1620 (GCCHO), 
1765 (y-lactone, OAc), 1720 (GCCOIR); MS m/z (d int.): 402 
[M]+ (O.l), 342147 [M - HOAc] (cak. for CzOHzlO,: 342.147) 
(1.2). 244 [M-RCOzH]+ (3.5), 99 [C,Hs(OH)CO]’ (IO’+, 
[u]g = -38” (CHCld ~0.8). 

BB[~Acctoxytiqloyly]-leoxo_4ZocMthospcnnolidr (4). 
Colourkss oil; IR vs cm -‘:2720,1695,1640(GCCH0). 1775 
(y&tone), 1750 (OAc), 1725 (C=CCOIR): MS m/z (rd. inc.): 402 
[M]+ (0.2), 342147 [M -HOAc] (talc. for ClOHIzO,: 342.147), 
244 [M -RCOIH]+ (24), 99 [C,HI(OH)CO]’ (lOOk [a]$ = 
- 101” (CHCI,; c 0.5). 

15- Ange1oyIoxy-bisabol- I -one (6 Colourkss oil; 
IRv~clD- ‘: 1725, 1645 (C=CCOIR). 1680 (C=CC=Ok MS 
m/z (rcl int.): 318.219 [M]+ (II) (cak. for ClOH,OO,: 318.219), 
218 [M-RCOIH]+ (U), 135 (SB), 109 (70), 83 [C.H,CO]+ 
(100). 55 [83 -CO] + (78); ‘H NMR (CDCI,): 66.02 (11. H-2). 2.33 
(m, H-4), 2.25 (w H-6). 2.33 (m, H-7), 1.30 (dl, H-8), 2.00 (m, H- 
9),5.10(br~,H-10),1.68(brs.H-12),1.60(brs,H-13~0.81(d.H- 
14x 4.74 (br s. H-IS), 6.16 (qq), 2.01 (dq) and 1.94 (dq. OAng); 
[I (Hz): 24 = 2.15 = I; 5.6 = 12; 5’,6 = 6.7 = 4; 7.14 = 7,8 
= 8.9 = 9.10 = 3’.4’ _ 7; 3’,5’ = 4’,5’ = 1.51. 

I5-Ange&ylox~~kpoxy-blsobol-l~n-l-onc (7). Colourlcss 
oil; IR v$$cm -I: 1715 (C=CCOIR, GO); MS m/z (rel. int.): 
334.214 CM]’ (3) (cak. for ClOHlOO.: 334.214). 234 [M 
-RCOIH]+ (S), 109(54),83 [C.H,CO]+ (IOO), 55 [83-CO]’ 
(47k[a]g = + 103” (CHCI,;c0.24k ‘H NMR (CDCl,):d3.28(~, 
H-2), 227 (m, H-7). 5.08 (bra. H-IO), 1.68 (brs, H-12), 1.59 (brs, H- 
13), 0.80 (d, H-14), 4.41 and 4.19 (d. H-15). 6.14 (qq), 200 (dq) and 
1.90 (dq, OAngk [J (Hz): 7.14 = 9.10 = 7; 15.15’ = 12; 3’,4’ = 7; 
3’,5’ = 4’J’ = 1.51. 
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