
Short Reports 2117 

facilities and Professor Navarro, of this Faculty for 2. Rustaiyan, A., Dabiri, M., Gupta, R. K. and Bohlmann, F. 
identifying the plant material. (1981) Phytochemistry 20, 1429. 

3. Babin, D., Fourneron, J. D. and Julia, M. (1981) Terra- 
REFERENCES hedron 37, 1. 

1. Rustaiyan, A., Behjati, B. and Bohlmann, F. (1976) Chem. 
Ber. 109. 3953. 

Phytochemistry, Vol. 21, No. 8, pp. 2117-2118, 1982. 
Printed in Great Britain. 

0031-9422/82/082117~2$03.00/0 
@ 1982 Pergamon Press Ltd. 

TWO FURANOHELIANGOLIDES FROM CALEA ANGUSTA” 

FERDINAND BOHLMANN, RAJINDER K. GUPTA, ROBERT M. KING?’ and HAROLD ROBINSONt 

Institute for Organic Chemistry, Technical University of Berlin, D-1000 Berlin 12, West Germany; LSmithsonian Institution, 
Department of Botany, Stop No. 166, Washington, DC 20560, U.S.A. 

(Received 8 December 1981) 

Key Word Index-Calea angusta; Compositae; sesquiterpene lactones; furanoheliangolides. 

Abstract-Calea angusta afforded, in addition to known compounds, two new furanoheliangolides closely 
related to those of Calea pilosa. 

So far chemical investigation of Calea species has 
shown that furanoheliangolides may be characteristic 
for this genus (see ref. [l]). This finding supports the 
view that most of the Calea genus needs to be 
transferred from the subtribe Galinsoginae to the 
subtribe Neurolaeninae [2], while the remainder, re- 
established as the genus Alloisospermum, should be 
retained in the Galinsoginae [3]. The results on Calea 
angusta Blake again support this conclusion. 

The roots afforded zingiberene, caryophyhene, the 
thymol derivatives 3 [4] and 4 [5], isocomene (5) [6], 
p-isocomene (6) [7] and silphinene (7) [8], while the 
aerial parts gave germacrene D, a-humulene, caryo- 
phyllene, bicyclogermacrene, squalene, 1 191, 2 [lo], 
3, the furanoheliangolides 8 [l], 9 [l I], 10 [ 11, 11 [1] 
and 12 [12] as well as two further ones, the epoxides 
13 and 14. In the ‘H NMR spectrum (Table 1) of 13 
the signals of the exomethylene proton were replaced 
by a pair of doublets at S = 3.25 and 3.30, indicating 
the presence of 11, 13-epoxide, while a singlet at 5.60 
together with a double quartet at 5.28 supported the 
presence of a furanoheliangolide. The nature of the 
ester residue followed from the typical signals of a 
methyl butyrate. Spin decoupling allowed the as- 

*Part 448 in the series “Naturally Occurring Terpene 
Derivatives”. For Part 447 see Bohlmann, F., Zdero. C.. King. 
R. M. and Robinson, H. (1982) Phytochemistry 21 (in press). 

Table 1. ‘H NMR spectral data of com- 
pounds 13 and 14 (400 MHz, CDCIr TMS 

as internal standard) 

13 14 

H-2 
H-5 
H-6 
H-7 
H-8 
H-9a 
H-9P 
H-13 
H-13’ 
H-14 
H-15 
OMeBu 

5.60 s 
6.00 dq 
5.28 ddq 
3.28 dd 
5.08 ddd 
2.34 dd 
2.14 dd 
3.30 d 
3.25 d 
1.44 s 
2.09 dd 

2.32 ddq 
1.60 ddq 
1.40 ddq 
1.08 d 
0.85 t 

5.62 s 
6.04 dq 
5.22 ddq 
3.38 dd 
5.01 ddd 

- 
3.95 dd 
3.32 d 
3.30 d 
1.53 s 
2.08 dd 
2.35 ddq 
1.62 ddq 
1.43 ddq 
1.10 d 
0.86 t 

J(Hz): 5, 6=4; 5, 15 =6, 15 = 1.5; 6, 
7 = 4; 7, 8 = 2; 8, 9a = 6; 8, 98 = 3; 9a, 
9p = 15; 13, 13’=4.5 (14: 8, 9 = 5; 9, 
OH = 6); OMeBu: 2’,3’ = 2’,5’ = 3’4’ = 7; 
3,‘, 3; = 14. 
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signment of the remaining signals, while the stereo- 
chemistry at C-8 could be deduced from the small 
coupling J,,*. The ‘H NMR spectral data of 14 (Table 
1) were close to those of 13. However, an additional 
lowfield double doublet at 6 3.95, which replaced the 
double doublets of H-9 clearly showed that a hydroxy 
group was at C-9. The stereochemistry followed from 
the coupling .&. Compounds 13 and 14 were closely 
related to the corresponding angelates isolated from 
Calea pilosa [ 11, where an 1 l/3, 13-epoxide was pro- 
posed. Accordingly the ‘H NMR spectral data were 
similar, only the H-8 signals being at slightly higher 
fields in the spectra of 13 and 14 due to the saturated 
ester groups. The chemistry of C. angusta therefore 
shows that it belongs to that group of species (see 
above), which should be placed in the subtribe 
Neurolaeninae. 

EXPERIMENTAL 

The air-dried plant material, collected in north-eastern 

Brazil (voucher RMK 8769, deposited in the U.S. National 

Herbarium, Washington) was extracted with Et,O-petrol 

(1 : 2) and the resulting extracts were separated by CC (Si 

gel) and further by repeated TLC (Si gel). Known com- 

pounds were identified by comparing the ‘H NMR spectra 

with those of authentic material. The roots (55 g) gave 20 mg 

zingiberene, 5 mg caryophyllene. 500 mg 3, 200 mg 4, 20 mg 5. 

10 mg 6 and 10 mg 7, while the aerial parts (2OOg) afforded 
200 mg germacrene D, 50 mg caryophyllene, 20 mg bicyclo- 

germacrene, 10mg a-humulene. IOmg squalene. 20mg 1, 

lOOmg2,50mg3,20mg8.1mg9,2Omg10.5mg11,5mg12. 

5 mg 13 (Et,O-petrol. 3 : I. then CH-CH2C12-Et:O, 5 : 5 : 1) 

and 1 mg 14 (Et,O-petrol. 1 : 1. five developments). 

11, 13-Dihydro-11, 13-epoxyatripliciolide-2-methylbutyrute 
(13). Colourless gum, containing small amounts of 10, 

IR “$,$ cm-‘: 1800 (y-lactone), 1735 (CO,R), 1720, 1600 (RO- 
C=C-C=O); MS m/z (rel. int.): 376.152 [Ml’ (25). 358 [M- 

HzO]’ (4) (CZ”H2407), 292 [M-O=C=C(Me)Et]’ (II), 274 

[M - RC02H]’ (I), 232 [274 - C2H,0]+ (14). 85 [C,H,COl+ (23), 

57 185 - COl’ (100). 

[all40 = 589 578 546 436 nm (CHCl c o,4j, 
-36-38-42-53 

33 

9a-Hydroxy-11, 13-dihydro-1 I. 13-epoxyatripliciolide-2- 

methylbutyrate (14). Colourless gum, containing small 

amounts of 8, IR vz:? cm-‘: 3400 (OH), 1800 (y-lactone), 1735 

(C02R), 1710,1600(R0-C=C-C=O); MS m/z (ret. int.): 392.147 

[Ml’ (8) (CZOHUDR). 374 [M - HrO]’ (3). 308 

[M-O=C=C(Me)Et]’ (5), 290 [M -RCO,H]” (2). 85 
[CqHgCO]+ (24) 57 [85 -CO]+ (100). 

Acknowledgements-We thank Drs. Scott A. Mori and P. 

Alvin, Herbario Centro de Pesquisas do Cacau at Itabanu, 

Bahia, Brazil, for their help during plant collection and the 

Deutsche Forschungsgemeinschaft financial support. 

REFERENCES 

1. Bohlmann, F., Fritz, U., King, R. M. and Robinson, H. 

(1980) Phytochemistry 20, 743. 
2. Robinson, H., Bohlmann, F. and King, R. M. (1978) 

Phytologia 41, 50. 
3. Robinson, H. (1978) Phytologia 41, 33. 
4. Schulte, K. E., Reisch J. and Hopmann, J. (1969) Arch. 

Pharm. 296, 353. 
5. Bohlmann, F. and Zdero, C. (1977) Phytochemistry 16,43. 
6. Zalkow, L. H., Harris, R. N., van Derveer, D. and 

Bertrand, J. A. (1977) J. Chem. Sot. Chem. Commun. 456. 
7. Bohlmann, F., Le Van, N., Cuong Pham, T. V., Jakupovic, 

J., Schuster, A. and Zabel, V. (1979) Phytochemistry 18, 
1831. 

8. Bohlmann, F. and Jakupovic, J. (1980) Phytochemistry 19, 
259. 

9. Bohlmann, F. and Kleine, K. M. (1963) Chem. Ber. 96. 

1229. 

10. Bohlmann, F., Arndt,C., Kleine, K. M. and Bornowski, H. 

(1965) Chem. Ber. 98, 155. 

11. Bohlmann, F., Mahanta, P. K., Natu, A. A., King, R. M. 

and Robinson, H. (1978) Phytochemistry 17, 471. 
12. Bohlmann, F. and Dutta, L. N. (1979) Phytochemistry 18, 

676. 


