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Two New Eremophilenolides from Ligularia sagitta
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Abstract: Chemical investigation of L.sagitta afforded two new eremophilenolides, which were
identified as 6f3-angeloyloxy-10p-hydroxy-8 f-methoxy-eremophil-7(11)-en-12, 8a-olide (1) and 6,
8B-dimethoxy-10B-hydroxy-eremophil-7(11)-en-12, 8a-olide (2). Their structures were estab-
lished by spectroscopic methods including 2D NMR experiments.
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Ligularia sagitta has long been used as a folk medicine'. From the plant collected in
Gansu province, two new eremophilenolides were isolated.

Compound 1, colorless gum, [¢r]3: +135 (C 0.43, acetone). Its molecular formula
was proposed as C,;H30O¢ by lH—NMR, BC-NMR and DEPT spectra in accordance with
[M+H]" at Mz 379 in FAB-MS. Its IR bands (1651, 1714.7, 1774.8 cm™) and UV
absorption (228 nm) displayed the typical unsaturated y-lactone. In the 'H-NMR
spectrum, there are three methyl groups, an angeloyl group, a methoxy group and a
hydroxy group. The BC-NMR spectrum showed 15 signals for 6xC, 2xCH, 4xCH,,
3xCHj. Therefore, compound 1 was confirmed as eremophilenolide (Table 1)2 In the
HMBC spectrum of 1, the correlations of H-6 with C;- (3 166.4), the methoxy protons
with C-8 (8 105.7) and the hydroxy proton with C-10 (8 73.6) established locations of the
-OAng at C-6, -OCH; at C-8 and -OH at C-10, respectively. Stereochemically, Me-14
and Me-15 are biogenetically B orientations’. The NOESY cross-peak observed
between H-40. and H-90 implied a cis eremophilane’, and 10-OH should be in
[B-orientation. The configuration at C-8 is B-OMe according to the relative chemical
shifts of Me-14 and Me-15 signals*. The configuration of 6-OAng was identified as
[B-substitution from the NOESY cross-peak of H-6 and H-40, and also from the absence
of homoallylic coupling between H-6 and H-13°. Thus, the structure of 1 was
determined.

Compound 2, colorless plates, mp:164-166°C, [a]y : +166.7 (C 0.27, acetone).
The molecular formula, C;;H,505 was deduced from its molecular ion peak at m/z 310
and NMR spectra. Its spectral data were very similar to those of 1 (Table 1) except for
the presence of the -OCHj; at C-6 in 2 instead of the -OAng in 1.  This was disclosed by

“E-mail: zhengrl@lzu.edu.cn



964

Xu QinLIetal.

upfield shifted signal of H-6 at & 4.2 without allylic coupling with H-13, thus, -OCHj at

C-6 was also in (3-substitution.

Figurel Structures of compounds 1, 2

1 R=0Ang
2 R=0Me

Therefore, compound 2 was confirmed.

Tablel 'H-NMR (400MHz), *C-NMR (100MHz) and DEPT data of 1, 2( CDCl; dppm)

H 154 25u C 1" 8¢ DEPT  23c DEPT
4 131~1.35 (m) 1.28-1.36 (m) 1 342 CH, 343 CH,
6 5.87 (s) 42 (s) 2 216 CH, 218 CH,
9a 237(d, J=14.5) 238 (d, J=14.6) 3 29.6 CH, 297 CH,
9B 223 (d, J=14.5) 220 (d, J=14.6) 4 33.4 CH 334 CH
13 2.08 (s) 1.96 (s) 5 475 C 480 c
14 1.14 (s) 1.16 (s) 6 712 CH 809 CH
15 0.92 (d, J=5.8) 0.84 (d, J=5.8) 7 149.5 C 1527 c
3 6.25 (qq, J=7.2, 1.35) 8 105.7 C 1067 c
4 2.04 (dq, 1=7.2, 1.4) 9 429 CH, 415 CH,
5 1.93 (dg, J=1.4, 1.35) 10 73.6 c 741 c
6-OMe 331 (s) 1 131.0 C 1299 c
8-OMe  3.07(s) 3.35(s) 12 170.1 c 1706 c
10-0H 371 (s) 3.93 (s) 13 8.9 CH, 8.8 CH,
14 10.5 CH, 107 CH,

15 16.5 CH, 165 CH,

6-OMe 59.0 CH,

8-OMe 50.2 CH, 510 CH,

"OAng: 8¢ 1664 (C, ,s),1262(Cy s), 141.6 (Cy d), 204 (Cy q)and 15.7 (Cs . q).
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