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Abstract-The germacra nohdes tagitinin A and tirotundin ethyl ether and a series of new nng A-hydroxylated 
isoalantolactone derivatives were isolated from Blumea densipora. Structures were established by spectroscopic 
methods and chemical transformations. 

INTRODUCI’ION 

Phytochemical studies of the large genus Blumea have 
been spasmodic [ 11; recent reports describe mainly mono- 
terpenoids or Bavonoids [2-7]t. We now report on the 
isolation from Blwnea densijora (Wall.) DC. of the 
sesquiterpene lactones tlrotundin ethyl ether (1) [9, lo], 
tagitinin A (2) [l l-13] and a family of new hydroxylated 
isoalantolactones derivatives 3a, b, 4a, c, Sn, b and 6a, b. 
Compounds 2, 4a and 6a were the major lactone 
constituents. 

RESULTS AND DISCUSSION 

That 3a and 3b were the 3-(a-methylbutyryl) and the 3- 
isobutyryl esters of granilin (3d) [ 14-163 was evident from 
a comparison of their ‘H NMR spectra (Table 1) with the 
NMR spectrum of granilin itself [16], the H-3 signal 
appearing at considerably lower field. All assignments 
were confirmed by spin decoupling. The NMR spectrum 
of the monoacetate 3c was comparable with that of 
diacetylgranilin (3e) [16]. Lactone 4a, on NMR spectral 
evidence and the facile formation of a 1,2+cetonide 7 
(Table 2), carried an additional hydroxyl group on C-2; 
the a-orientation assigned to the latter was based on the 
coupling constants observed more readily in the derived 
diacetate 4b (J,,, = 3.5, JZe3 = 4 Hz). In lactone 4e the 
hydroxyl group on C-l was acetylated as shown by the 
shift of H-l to considerably lower field. 

Comparison of the NMR spectra also showed that 
lactone 5a was an isomer of 4a in which the C-2 hydroxyl 
carried the 2-methylbutyryl ester side chain and that Sb 
was the corresponding isomer of 4c. The H-1/3, H-2/?, H- 
38 stereochemlstry assigned to 4a,c and Sa,c was con- 
firmed by the NOE difference spectrum of Sb (Table 3): 
saturation of equatorial H-3B produced only enhance- 

tA collection ongmally described [S] as Inulo cappu was later 
[S] found to represent &mea bolsamijka DC. The last-named 
taxon was also studied by the authors of ref. [7j who isolated 
simdar but not identical dihydroflavonols. 

ment of the H-2B and H-15a resonances whereas satur- 
ation of axial H-2B resulted in enhancement of the H- 14 as 
well as the H-3fi resonance. Conversely, irradiation at the 
frequency of H-14 increased in the intensity of H-2/? and 
of H-lb. 

Lactone 6a, which could not be freed completely from 
Sa, and its acetate 6b, which also occurred naturally, were 
a&unsaturated ketones with an a-methylbutyrate ester 
on C-3 (NMR spectrum). A chemical correlation was 
effected by silver carbonate-celite oxidation of 4a to 6a. 
The selective oxidation by this reagent of the equatorial 
and possibly less hindered C-2 hydroxyl group of vicinal 
glycol4a with concomitant migration of the double bond 
is of interest. That the C-l hydroxyl group of 6s retamed 
its axial orientation was shown by the NOE difference 
spectrum of 6b, saturation of the H-l/l resonance produc- 
ing a 5 y0 enhancement of the H-14 signal and saturation 
of the H-14 resonance producing a 4.2 y0 Intensity Increase 
in the H-l resonance. Reduction of 6a with zinc-acetic 
acid resulted in deoxygenation to 9 whose NMR spectrum 
is listed m Table 2. 

The following additional transformations of 4a, the 
lactone present m largest amount, were carried out. 
Oxidation with m-chloroperbenzoic acid produced ap- 
proximately equal amounts of two epimeric epoxldes Sa 
and 8b which were easily distingulshable by the chemical 
shift of H-2 and H-3 (Table 2), the isomer exhlblting the 
H-2 signal at much lower field bemg assigned formula 8b 
Hydrolysis (KOH-MeOH) afforded a mixture of 4d and 
two methanol adducts, mainly the epimer lOa, which after 
acetylatlon was separated into 4e and lob. Catalytic 
hydrogenation of 4a gave lla characterized as the 
diacetate lib; the C-l I stereochemistry assigned to these 
compounds, as well as to 1Oa and lob, 1s based on the 
magnitude of J?,, 1 (7 Hz), the result of reagent approach 
from the least hindered side. Sodium borohydride reduc- 
tion of a mixture of Sa and 6a gave 13 (from 6a) and a 
mixture of lla (also from 6a) and 12a (from 5a), which 
was separated after acetylatlon Into lib and 12b, thus 
providing a second correlation between 4a and 6a. 

Sesquiterpene lactones have not been found previously 
in Bhmea species nor are they common in other rep- 
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1730,1660,1540,1475,1375,1260,1165,1150,1075; the MS (CI) 
spectrum was similar to that of &. 

A soln of 50 mg 4a in 25 ml EtOAc was hydrogenated with 
100 mg 5 % WC for 2 hr. filtered, washed and evaporated. The 
residue was purified by prep. TLC (petrol-EtOAc, 3 develop- 
ments) to give 39 mg 1111, gum; IR v_ cm-‘: 3200-3600, 1765, 
1730,1650,1455,1375,1335,1150,1055,1025,1000,950,930,910. 
The MSgave no [Ml’, but had significant peaks at m/z (rel. mt.): 
264 [M - 102]+ (5.3), 246 (10.1), and 85 (100). Acetylatlon of 
10 mg 11~ and putication of the crude product by prep. TLC 
(petrol-EtOAc, 2: 1, 2 developments) afforded 10 mg llb as a 
gum, IR vmpx cm-‘: 1775,1740(br), 1665,1465,1385,1260,1220, 
1165, 1050, 975, 955, 930. The MS gave no [M]’ but had 
significant peaksat m/z (rel. int ): 348 [M - 102]+, (3), 306 (38.7), 
288 (14.8), 264 (17.2), 246 (95.2). 228 (40.7), 85 (100). 

C,H6 was distilled azeotropically from a mixture of 100 mg 
Ag,COs on cehte in 50 ml C6Hb until thevol was reduced to 5 ml 
After addition of a soln of 5 mg 48 the nnxture was refluxed for 
several hours, cooled, filtered, washed and evaporated. TLC of 
the residue afforded 3 mg 6r identical with matenal from the 
plant 

1 a -Acetoxy - 2 -hydroxy - 3a(2 -methylbutanoyloxy)- ~soalanto- 
lactone (4~). Gum; IR v_ cm -I: 3200-3600, 1760, 1735, 1735, 
1725,1650,1460,1375,1360,1230,1215,1140,1025,960,915;MS 
m/r (rel int.): 407 [M + 11’ (3.6), 346 (1.3). 304 (5), 268 (lo), 262 
(19 5), 244 (42X 226 (399), 85 (100). [Calc. for C22H3107: M,, 
407 2067. Found M, (MS), 407 20391. 

la,3a -Dzhydroxy-2a(2 -methylbutanoyloxy)-isoalantolactone 
(So). Gum; IR v-cm -I: 3200-3600, 1765, 1735, 1450, 1255, 
1200,1135,950; MS m/r (rel. int.): 365 [M + 13’ (7), 347 (7.7). 329 
(6 4), 279 (1.2). 280 (0.6), 262 (22.2). 244 (14). 85 (100). [Calc. for 
C2,-,H2sOe; M,, 364.1884. Found: M, (MS), 364 18751. 

la-Acetoxy-301-hydroxy-2a(2-methylbutanoy~oxy)-Isoa~anto- 
lactone (Sb). Gum; IR v_ cm-‘: 2925, 1775, 1750, 1735, 1385, 
1275, 1250, 1185, 1160, 1060,955,910. The low resolution MS 
gave no [Ml’, but had significant peaksat m/z (rel. mt ): 346 [M 
-601’ (0.8X 262 (6.6), 244 (8.3), 85 (41) and 57 (100); MS (CI, 
Isobutane): 407 [M + 11’ (lOO), 389 (15 l), 329 (50.6), 305 (75.7). 
245 (80.6). 

lor-Hydroxy-3-(2-methylburanoyloxy)-pinna@dm (6a). Gum 
wluch always contained some Sa, the MS IS that of semi-synthetic 
6a from oxidation of 48; IR v_ cm-‘: 3200-3600, 1765, 1745, 
1690,1650,1460,1375,1200,1015,920;MSm/z(re1 int.): 362,260 
(1 7), 85 (45.9), 57 (100). [Calc. for C,,H,,O,. M, 362.1727. 
Found: M, (MS), 362.17371. Acetylatlon of 10mg of this 
substance. afforded 8 mg 6b ident& with material from the 
plant. 

To a solution of 20 mg 6a m 5 ml of HOAc and 1 ml Hz0 was 
added 200 mg Zn dust in small portions over a 15 nun period, the 
temperature being kept at 100-l lo”. The reactIon was monitored 
by TLC. After 1 hr, the mixture was cooled, dduted with Hz0 and 
extracted with EtOAc The washed and dried extract was 
evaporated, prep. TLC of the residue (petrol-EtOAc, 2: 1, 2 
developments) furnished 8 mg 9 as a gum; IR vmax err-’ 1765, 
1735, 1695, 1665, 1210, 1150, 1015 [Calc. for C20H260$ M,, 
346.1778. Found. M, (MS), 346.17851. 

To a soln of a 1.2 nuxture of 5a and 6n (50 mg) In 5 ml MeOH 
cooled to 0” was added 50 mg NaBH* with stirring. After 1 hr the 
soln was acidified with dd HOAc, diluted with Hz0 and 
extracted with CHC13. Evaporation of the washed and dried 
extract and purlficatlon of the residue by prep. TLC 

(petrol-EtOAc, 2.1, 2 developments) gave as the less polar 
fraction 20 mg of a 1: 2 rmxture of 118 and 128. The NMR 
spectrum of 12a is listed m Table 2. Acetylation of the mixture 
and punfication of the product by prep. TLC (petrol-EtOAc, 
2.1.3 developments) afforded 2 mg lib and 9 mg 12b as a gum; 
IR vmax cm -I: 1770,1740(br), 1660,1460,1375,1245,1210,1155, 
1035,975,925. The MSgaveno [M]+ but hadsigmficant peaksat 
m/z (rel. mt ): 366 [M -84]+ (0.7). 348 (0.5), 330 (1.7), 306 (41.5), 
288 (2.9), 264 (13.7), 246 (67.9). 228 (16.8). 85 (100). 

The more polar fraction (5 mg) from the NaBH, reduction was 
identified as 13, gum: IR vrmx cm-‘: 3200-3600,1760,1730,1550, 
1460, 1380, 1335, 1185, 1155, 1075, 1025, 965, 910; CIMS 
(isobutane): 347 [M + 11’ 
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