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Abstract-Three new sesqulterpene lactones were Isolated from dried leaves of Blumea balsamfera. The structure of 
the sesqulterpene lactones were determmed by their IR, ‘H NMR, 13C NMR and MS spectral data and some chemical 
reactlons. New sesqulterpene lactones exhIbIted the antltumour actlvlty against Yoshida sarcoma cells m tissue 
culture 

INTRODUCTION 

Blumea balsamlfera 1s a medlcmal plant which has been 
used as a carminatlve, a vermlfuge, a dlaphoretlc and an 
expectorant m South-East Asia and Chma The studies 
on the constituents of B balsamfera were carried out 
from old times and a number of flavones, monoterpenes 
and triterpenes have been isolated from this plant [l]. 
We now report here the lsolatlon and structural elucl- 
datlon of three new antltumour sesqulterpene lactones, 
named blumealactone A (l), B (2) and C (3) from 
Indonesian Blumea balsamEfera D C 

RESULTS AND DISCUSSION 

Blumealactone A (l), mp 205-208”, [cl&, -45.9” 
(CHCI,; c 0.88), exhlbited the molecular ion peak at m/z 
364, &,H2s06 and the base peak at m/z 83 [MeCH 
=C(Me)C=O]+ Its IR spectrum showed the presence of 
hydroxyl group (3400 cm-‘), y-lactone (1755 cm-‘) and 
ester group (1720 cm-‘) The ‘HNMR spectrum of 1 
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indicated the presence of four methyl groups at 61 12, 
1.56, 1.91, 2 00, exomethylene protons at 65.72, 6 23, and 
a vinyl proton at 66 13. These spectral data of 1 sugges- 
ted the presence of a-methylene-y-lactone and 2-methyl- 
2-butenolc acid moieties. Furthermore, detaded 
‘H NMR decouphng experiments on 1 and some cheml- 
cal reactions revealed the substltutlon pattern from C-4 
to C-9 (Scheme 1) 

*Author to whom correspondence should be addressed 

The numbers m parentheses are J values m Hz 

Acetylation of 1 with acetic anhydride-pyndine gave a 
monoacetate (4) which exhibited the proton signal due to 
H-5 (6 5.15) at 1.45 ppm lower field as compared with that 
(63 70) of 1, thereby suggesting the presence of a hydroxyl 
group at C-5 The a-methylene-y-lactone moiety attached 
to C-6 and C-7 was proved by the chemical shift of the 
H-6 (65 00) and the observation of the allyhc couphng 
(J= h 1.0 Hz) between H-7 and the exomethylene pro- 
tons The presence of the 2-methyl-2-butenolc acid 
moiety at C-8 was confirmed by the followmg chemical 
reaction and ‘HNMR data of the reactlon product 
Hydrolysis of 1 with 5% MeOH-KOH gave a diol (4) 
which showed the molecular Ion peak at m/z 282 [M]’ (1 
-C,H,O) and Its ‘H NMR spectrum showed the proton 
signal (64 27) due to the H-8 at 1.21 ppm higher field as 
compared with that (65.48) of 1. Thus the 2-methyl 2- 
butenolc acid moiety should be connected to C-8 In the 
13CNMR spectrum of 1, the signal with a large couphng 
constant (J,_,= 166.0 Hz) was observed at 661 8 which 
was assigned to C-9 by selective proton decouphng ex- 
perlment This large couphng constant and the chemical 
shift of H-9 (63.16) mdlcated the presence of an epoxlde 
rmg mcludmg C-9 and C-10 Therefore, the tertiary 
methyl group which appeared at 61 56 should be atta- 
ched to the C-10 bearing epoxlde oxygen atom. From 
conslderatlon of the 13CNMR data and the empIrical 
formula, 1 should be a trlcychc compound. Thus, the 
residual three methylene groups should be inserted be- 
tween C-4 and C-10 to compose a ten-membered rmg 
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C-15), 20 3 (q, C-20), 22.6 (t, C-2), 30.0 (t, C-n), 36 2 (d, C-4), 39 7 

(d, C-7), 40 7 (t, C-l), 58 8 (s, C-lo), 61 8 (d, C-9), 68 8 (d, C-8), 74 8 

(d, C-S), 78 0 (d, C-6), 124 3 (t. C-13), 126 4 (s, C-17), 136 2 (s, C- 
11),1398(d,C-18),1657(s,C-12),1698(s,C-16),2,E1MS70eV, 

m/z (re1 mt) 364 [M]’ (2.5), 355 (50), 232 (7 8), 189 (7 5), 180 

(8 8), 123 (17 5), 83 (lOO), IR (KBr) v,,,cm-l 3450 (hr), 1755, 
1720, 3, EIMS 70 eV, m/z (rel mt ) 324 [M]’ (1 0), 282 (2 5), 264 

(11 2), 232 (200), 189 (270), 123 (71 2), 109 (72 5), 97 (450). 85 

(43 7), 69 (28 7), 43 (lOO), IR (KBr) v,,,cm~’ 3450 (hr), 
1755-1730 (br). 

Acetyl biumealactone A (4) Acetyl blumealactone A (4) was 

prepared by usual means using acetlc anhydnde-pyrldme 4, mp 

71-72”, ‘HNMR; 975 (lH, d, J=66Hz, H-15), 160(3H, F, H- 

14), 196 (3H, brs, H-20). 197 (3H, s, MeCO), 202 (3H, dq, J 
=15,73Hz,H-l9),313(lH,d,J=42Hz,H-9),347(lH,hrdd, 

J=22, 117Hz, H-7), 500 (lH, dd, J=22, 24Hz, H-6), 515 

(1H,dd,5=24,110Hz,H-5),547(1H,dd,J=42,117Hz,H- 

8), 5 77 and 6 31 (1H each, br s, H-13), 6 15 (lH, br q, J=7 3 Hz, 
H-18) 

Hydrolysu of blumealactone A (I) Blumealactone A (1) was 

hydrolysed with 5% MeOH-KOH for 3 hr at room temp The 

mixture was diluted with H,O and then acldlfied with 5% HCl 

Usual treatment of this mixture gave an 011 which was purified 

by HPLC (Nucleosll 50-5, n-hexane-EtOAc (2 1), 8 x 300 mm) 

to give a dlol(5), EIMS 70 eV, m/z (rel mt ) 282 [M]’ (3 l), 264 

(62), 222 (138), 179 (150), 164(28.1), 138 (300), 127 (538), 109 

(lOO), 95 (45 0). 81 (33 7), 71 (30), ‘H NMR, 1 12 (3H, d, J 
=64 Hz, H-15), 162 (3H, s, H-14), 302 (lH, d, J=3.9 Hz, H-9), 

324(1H,dq,J=26,107Hz,H-7),365(1H,dd,J=19,110Hz, 

H-5),427(lH,dd, J=37, 107Hz,H_8),483(lH,dd, J=222, 

32Hz, H-5),6 lOand 635(lH,each,dd, J=l0,20Hz, H-13) 
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