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Inula is one of the genera belonging to the cosmopolitan
tribe inuleae of the Compositae. This tribe is well represented
in the European flora (27 genera, 116 spp.) and is especially
abundant in South Africa and Australia. There are some 200
genera and 2000 species in this tribe. The inuleae includes a
selection of plants which have been prized by man for their
useful properties [1].

Various plants bel,onging to the genus Inula are reported
to possess bactericidal [2], toxic [3] and physiological
properties [4,5]. It is reported that the oil obtained from Inula
grantioides has antibiotic properties [6]. The plant has been
used by local people in Lasbela for the patients suffering .
from asthma [7]. Lupeol palmitate and ~-amyrin palmitate
isolated from the plant are reported [8] to possess a protective
effect against the CC14 induced hepatic damage. This supports
the possibility of this plant for an antihepatotoxic action.

Though the presence of terpenoids sterols, flavonoids,
alkaloids, lipids, polyacetylenes etc. have been reported in the
literature [9,10] from various other species, no systematic
work on chemical constituents of Inula grantioides has been
done so far. Therefore, an attempt was made to isolate and
identify the terpenoids present in the flowers of this species.
Five triterpcnes, lupeol palmitate [1], ~-amyrin palmitate [2],
lupeol acetate [3], taraxasterol acetate [4] and taraxasterol [5]
were isolated from the flowers of Inula grantioides and
identification was carried out mostly by spectroscopic
methods.

The lupeol acetate is found [11] to possess bactericidal
and fungicidal activities. It is effecti ve against Staphylococcus
aureus and Candida albicans. Taraxasterol acetate demon-
strated '[I 2] anti-inflammatory activity in albino rats against
carrageenan, formaldehyde and adjuvant induced inflamma-
tions.

Extraction. The dried and coarsely milled flowers of
Inula grantioides were extracted separately in two parts. One
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part (2.5 kg) was extracted by Soxhlct extraction with
petroleum ether (40-60°). Evaporation of solvent from this
extract yielded a thick syrupy brownish material (35 g).
Another part (1.5 kg) was extracted three times with acetone
at room temperature. Evaporation of solvent from the collec-
tive acetone extract under reduced pressure yielded 67 g of
thick syrupy brownish material.

Chromatographic separation. The petroleum ether
extract (35 g) was chromatographed on a column of silica
gel. The elution was carried out with petroleum ether (40-60°)
followed by apctroleum ether- benzene (1: I) mixture to obtain
fraction A. Fraction A was evaporated (5 g) and taken in
acetone. The acetone-soluble portion (4 g) was eluted on a
column of silica gel with petroleum ether followed by petro-
leum ether-ethyl acetate (1: 1) and then pure ethyl acetate. The
petroleum ether fraction was concentrated and separated by
preparative thin layer chromatography, using the mixture of
petroleum ether-chloroform (1 :3) as an eluent system to obtain
substance VII as a viscous mass (0.29 g), this was rechroma-
tographed by flash columnchromato-graphy. Thecolumn was
eluted with hexane and with a mixture of hexane-chloroform
in various ratios. Lupeol palmitate (1) was obtained as a waxy
mass (0.006 g) by eluting the column with hexane-chloro
form (9:1).

~-Amyrin palmitate [2] was obtained from the acetone
extract (67 g) which was chromatographed on a column of
silica gel and eluted with hexane followed by hexane-ethyl
acetate (various ratios). Fraction B (5.82g) obtained by eluting
the column with hexane-ethyl acetate (4: 1) was rechromato-
graphed on a small column. 2 alongwith some amount of 1 was
separated as a semisolid mass by eluting the column with
hexane. It was further purified (0.33 g) by preparative thin
layer chromatography using hexane- ethyl acetate (9: 1) as
eluents.

The subsequent elution of fraction B with more hexane
gave lupeol acetate [3] and taraxasterol acetate [4] as a white
crystalline homogeneous mass (0.157 g). It was recrystalIized
from ether-methanol.

On further elution of acetone extract (see ~-amyrin palmi-
tate) on column with hexane-ethyl acetate (4:1) resulted in
fraction C (3.38 g). This was rechromatographed on small
scale column of silica, and eluted with hexane and mixtures of
various ratios of hexane-ethyl acetate. Taraxasterol [5] was
separated out as acrystalIine material (0.01 g) with the hexane-
ethyl acetate (9: 1) as eluent system. It was recrystallized from
ether- methanol.

Identification. The triterpenoids were identified mostly
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on the basis of'thcir spcctral characteristics (JR, MS, IH-N1vlR,
l3C_ NMR).

Spectral data. Lupeol palmitate (1) 18]. u'n:1XCHCl3em:':
2890, 1715, 1370, 1165,882; MS: mlz 664 (M+, C46H8P2)'
649,445,409,408,239,218,189,175,121; IH-NMR (CDCl3,
300 MHz): 80.78 (3H, s, H-24), 0.83 (3H, s, H-28), 0.85 (3H,
s, H-25), 0.87 (3H, s, H-23), 0.94 (3H, s, H- 26), 1.02 (3H, s,
H-27), 1.68 (3H, s, CH2=C-CH), 2.26 (2H, t,J=7.0 Hz, -CH2-
COO-), 4.46 (1H, m, H-3), 4.56 (1H, br.s, H-29B), 4.68 (I H,
br.s, H-29A).

~-Amyrin palmitate (2) [13-15]. uuwxCHC13em:': 2920,
1720,1380,1175,990; MS: mlz 664 (M+, C46H~P2)' 649, 445,
409,408,239,218,203,189,175,121; IH-NMR(CDCl3,400
MHz): 80.78 (3H, s, H- 24), 0.82 (3H, s, H-28), 0.85 (3H, s, H-
29),0.86 (3H, s, H-30), 0.87 (3H, s, H-25), 0.96 (3H, s. H-23),
1.02 (3H, s, H-26), 1.13 (3H, s, H-27), 2.27 (2H, t, J=7.0 Hz,
-CH2-COO-), 4.50 (1H, 111, H- 3), 5.17 (1H, r, J=3.6 Hz, H-12).
13C-NMR (CDCI3, 100 ~Hz): 038.25 rcn, 26.92 (C-2),
80.58 (C-3), 37.47 (C-4), 55.26 (C-5), 18.24 (C-6), 32.58 (C-
7), 39.81 (C-8), 47.55 (C-9), 36.84 (C-lO), 23.52 (C-lI),
121.68 (C-12), 145.24 (C-13), 41.71 (C-14), 29.15 (C-15),
26.12 (C-16), 32.47 (C-17), 47.24 (C-18), 46.79 (C-19), 31.04
(C- 20), 34.84 (C-21), 37.13 (C-22), 28.03 (C-23), 15.51 (C-
24), 16.47 (C-25), 16.79 (C-26), 25.93 (C-27), 28.37 (C-28),
33.30 (C- 29),23.66 (C-30), 173.72 (C-l '),34.72 (C-2'), 25.15
(C-3'), 29.33, 29.44, 29.56, 29.67 (C-4'-12'), 29.23 (C-13'),
31.90 (C- 14'),22.65 (C-15'), 14.07 (C-l6').

Lupeol acetate (3) [14,16,17,18]. uUlaxKBrern:': 2950,
1722, 1450, 1360, 1242,880; MS:mlz 468 (M+, C32HsP2)'
453,408,218,189,175,121; IH-NMR (CDCl3, 400 MHz):
00.78 (3H, s, H-24), 0.84 (6H, s, H-25, H-28) 0.87 (3H, s, H-
26),0.92 (3H, s, H-23), 1.00 (3H, s, H-27), 1.68 (3H, s, H-30),
2.03 (3H, s, CH3-CO-), 4.47 (1H, m, H-3), 4.56 (1H, br. s, H-
29Il), 4.68 (1 H, br. s, H-29A), 13C-NMR (CDCl3, 100 MHz):
038.91 (C-l), 26.68 (C-2), 81.03 (C-3), 37.lO (C-4), 55.44
(C-5), 18.23 (C-6), 34.26 (C-7), 40.90 (C-8), 50.40 (C-9),
37.83 (C-lO), 20.98 (C-Il), 25.15 (C-l2), 38.09 (C-13), 43.03
(C-14), 27.47 (C-15), 35.61 (C-16), 34.56 (C-17), 48.35
(C- 18),48.04 (C-19), 151.04 (C-20), 29.88 (C-21), 40.03
(C-22), 27.97 (C-23), 14.47 (C-24), 16.19 (C-25), 15.91
(C-26), 14.53 (C- 27), 18.02 (C-28), 109.40 (C-29), 19.31
(C-30), 171.07 (CO-CH3), 21.32 (CO-ClI).

Taraxasterol acetate (4) [14,16,17,18]. unwxKBr crn':
2950,1722,1450,1360,1242,880;lvIS:rrtlz468(M+,C32HsP:Z>,
453,408,357,218,189,135,109,95,69; IH-NMR (CDCI3,
400 MHz): 00.78 (3H, s, H-24), 0.84 (6H, s, H-25, H-28), 0.87
(3H, s, H-23), 0.92 (3H, s, H-26), 1.00 (3H, s, H-27), 1.02 (3H,
d, J=6.5 Hz, H-29), 2.03 (3H, s, CH3-CO), 4.4 7 (1 H, rn, H-3),
4.60 (2H, m, H-30). 13C-NMR (CDCl3, 100 MHz): 038.49 (C-
1),26.18 (C-2), 81.03 (C-3), 37.10 (C-4), 55.51 (C-5), 18.23

(C-6), 34.26 (C-7), 40.96 (C-8), 50.46 (C-9), 37.83 (C-lO),
21.50 (C-Il), 25.51 (C-12), 39.42 (C-l3), 42.08 (C-14), 25.65
(C-15), 39.21 (C-16), 34.56 (C-17), 48.72 (C- 18),38.33 (C-
19),154.74 (C-20), 23.74 (C-21), 38.91 (C-22), 27.97 (C-23),
14.74 (C-24), 16.51 (C-25), 16.0 (C-26), 14.53 (C- 27), 26.18
(C-28), 19.49 (C-29), lO7.18 (C-30), 17l.07 <m-tH),2l.32
(COCIIJ •

Taraxasterol (5) [16,17]. umaxKBrcm·l: 3425,2925,1450,
1380, 1040,878; MS: mlz 426 (M+, C3QHsoO),411, 408, 357,
344, 315, 218, 189, 136, lO9, 107, 95, 81, 69; IH-NMR
(CDCI3,400 MHz): 80.76 (3H, s, H-24) , 0.85 (6H, s, H-25, H-
28),0.92 (3H, s, H-27, 0.97 (3H, S, H-23), 1.00 (3H, s, H-26),
1.02 (3H, d, J=6.5 Hz, H- 29), 3.20 (1H, dd, J= 10.5,6.5 Hz, H-
30.), 4.60 (2H, m, Ii-30); 13C-NMR (CDCb, 100 MHz): 0
38.82 (C-l), 27.46 (C-2), 79.06 (C-3), 38.90 (C-4), 55.42 (C-
5), 18.36 (C-6), 34.13 (C-7), 40.96 (C-8), 50.55 (C-9), 37.19
(C-lO), 21.51 (C-l1), 25.67 (C-12), 39.24 (C- 13),42.09 (C-
14),26.72 (C-15), 38.94 (C-16), 34.58 (C-17), 48.76 (C-18),
39.42 (C-19), 154.63 (C-20), 26.24 (C-21), 38.36 (C-22),
28.06 (C-23), 15.41 (C-24), 15.95 (C-25), 16.31 (C-26), 14.80
(C-27), 25.53 (C-28), 19.51 (C-29), lO7.14 (C-30).

Key words: Inula gran/joides, Compositeae, Lupeol
palnitatc, ~-Amyrin palmitate, Lupcol acetate, Taraxasterol
acetate.
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