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Aktraet-The aerial parts of Cole0 rupicoh afforded in addition to known furohehangobdes two new ones, 9a- 
hydroxyatripliciolide-ide-&O-i90butyrate and a myttenyl substituted sesquiterpene lactone 5&myrtenyl-4&dihyd 
atripl.iciolide-8-O-iv&rate. 

Many species of the large genus Cf.&~ (Compositae, tribe 
Hehantbeae, subttibe Neuroiaeninae) have been studied 
chemically. Furoheliangolides and other highly oxygen- 
ated gennacranolides are widespread [ 11. However, from 
a few species other constituents were reported [Z 33. This 
is in agreement with the placement of some of these 
species in other genera like Alloisoqtemuun [S] and 
Tetrachyron [SJ. We have studied a further species from 
Paraguay and the results are discussed in this paper. 

The aerial parts of Caleu rupicola Chad. gave thymo- 
hydroquinonc dimetbyl ether and its 8.9dehydro deri- 
vative as well as the known attipliciolidc derivatives I 163. 
2 [7j, 3 [6] and 5 [8]. Furthermore, two new ones were 
obtained, 9a-hydroxyattipliciolide-8-0isobutyrate (4) 
and a further myrtenyl substituted lactone (6). The 
structure of 4 followed from the ‘HNMR spectrum 
which was close to that of 3 [6]. However, the presence of 
a hydroxyl group at C-9 caused the replacement of a pair 
of double doublets (H-9) by a doublet at much lower field 
(64.03). The stereochemistry followed from the value of 
JB, p and the dprmfield shift of H-7. Furthermore, the 
spectrum was close to that of the corresponding metha- 
crylate [9]. 

The structure of 6 could be deduced from the ‘H NMR 
spectrum in combination with spin decoupling and NOE 
differena spectroscopy. The presence of a myrtenyl 
residue followed from the typical ‘H NMR signals which 
were close to those of similar atriphciolidc derivatives 
with a myrtenyl residue at C-S [lo, 111. Though the 
configurations at C-4 and C-S were deduced from the 
couplings it was desirable to verify these proposals. NOE 
difference spectroscopy clearly established the stereo- 
chemistry at all chiral centres. Thus, clear effects were 
observed between H-15, H-6 (5%) and H-2 (lo%), 
betweenH-14andH-9a(3%),betweenH-7,H-8(4%)and 
H-5 (7 %), between H-5. H-7 (6 %) and H4 (6 %) as well as 
between H-10’. H-9’ (6%) and H-7’ (10%). Also the 
“CNMR data agreed with the structure (see 
Experimental). 

Furoheliangolides with a myrtcnyl residue at C-5 so far 
have been isolated only from C&o species [ 10. 111. The 
isolation of scvcral furohcliangolides from C. rupicola 

again showed that these lactones are characteristic for the 
genus. However, such compounds are also present in 
related genera 

EXPERIMENTAL 

The acrid pans of C&I rupicda Chad. 1.68 kg voucher 
Schmeda 680) were extracted with EtOH-Et,0 (1: 1) and the 
attaet obtained was separated first by CC (silica gel) affording 
two fractions (Fr. 1: Et+petrol, 1: 19 Fr. 2: Et,0 and 
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Et,@McOH, 9: I). TLC (silica gel, PF 254, Et+pctrol, 1:20) 
of fraction 1 gave 40 mg thymohydroquinoocdimcthyl ctber and 
20 mg of the 9,lOdchydro derivative. Fraction 2 was separated 
@n by Bosh chromatography (silica pcl. 4 30-60~ 
Et+pctrol, 1: I, Et,0 and Et@-MeOH, 9: 1) alTording 15 mg 
1,10mg2,2Omg3,12mg4,24mgSand12mg6whicl1was 
purified by HPLC (RP 8. MeOH-HzO, 7:3, R, 7.5 min). 

9a-Hydroxyorrfpki&o&yfare (4). Col0urkd.s oil; 
IRv~cm-‘:~(OH),I~O(y-~one),l7~(~,R),1705 
(C=CC=O); MS m/z (tel. iot.): 362.136 [M]+ (23) (talc. for 
C,,H,,O,: 362.136), 347 [M-Me]’ (7), 275 [M-OCOR]+ 
(IO), 274 [M-RCO#j+ (9), 232 [275-C,H,]+ (45), 71 
[RCO]+ (62),57(1OO);‘HNMR(400 MHz,CDCl,)zd5.63 (s, H- 
2), 5.98 (dq, H-5), 5.30 (dq, H-6), 3.86 (ddd, H-7), 5.07 (dd, H-8). 
4.03 (d, H-9). 6.36 (cf. H-13). 5.75 (d, H-13’). 1.57 (s, H-14). 2.07 (I. 
H-15); 2.48 (qq), 1.09 and 1.12 (d. COCHMe,k [J (Hz): 5,6 
= 2.5; 5.15 = 6.15 = 7.8 = 2; 7.13 = 3; 7.13’ = 2.5; 8.9 - 5; 2’.3 
= z.4’ = 7-J. 

5~-Mynmyl~5dfh~~drwnlpllcblldc-&O-lsoue (6). 
Colourlcss oil; IRvsan- ‘: 1780 (y-lactooc), 1730 (CO,R), 
1710 (C=CG=O), 1595 (C=CORk MS m/s (tel. int.): 496.283 
[M] l (2.6) (cak. for CJOH.,,Ol: 4%.283), 481 [M - Me]+ (0.5), 
412[M-O==C=CHC,H,J+ (2.5).394[M-RCO,H]+ (1),268 
(51), 232 (so), 135 (U), 125 (78), 85 [RCO]+ (37), 57 [SS -CO] l 

(lOOk ‘HNMR (C,D,): 65.46 (d, H-Z), 2.54 (dq, H-4), 2.81 (ddf. 
H-5), 4.64 (dd, H-6), 2.69 (ddd, H-7), 5.06 (dd, H-S), 2.66 (dd, H-9). 
1.55 (dd, H-9’), 6.29 (d. H-13). 5.14 (d, H-13’). 1.17 (s, H-14), 0.86 
(d, H-IS), 2.03 (m, H-l’), 5.13 (brs, H-3’). 2.20 (ddd, Ha), 2.03 (m, 
H-5’). 2.37 (dr, H-7,.), 1.31 (d, H-71.), 2.28 (dd, H-8,,), 2.00 (dd, H- 
8,.); [J (Hz): 2.4 = 1; 4J - 5,6 = 6.7 = 8.9 = 5; 4,15 - 7; 5.81, 
= 5,g2. = 7; 7.13 = 3; 7,13’ = 2.5; 89 = 5; 8,9’= 2; 99 = 1% 
1’,7,. = 5’,7,. = 5.5; 4,.,4,. = 8; 7,.,7,. = 8.3 8,..8,. = IS]; 
“C NMR (CD&. C-1-G15): 6205.6 s, 104.3 d, 193.3 s, 44.1 d. 
36.9d,75.1d,45.5d,73.9d,42.6t.88.0~.168.9s.l38.8s,123.8r,9.7 

q, 20.9q; C-1,-C-IO’: 52.9d. 145.2s. 118.44 31.3 r.40.8d, 38.1 s, 
31.6 1.34.8 r, 26.2 q. 22.9 q; OCOR: 171.4 s, 43.2 r, 25.2 d, 223 q, 
22.3 q (assignment based 00 comparison with the data of Q- 
pinme, other isovakratcs and related scsquitcqnmc la&mea). 
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