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Diterpene Glycosides from the Aerial Parts of Inula britannica var.
chinensis Regel
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Abstract — Five enr-kaurane type diterpene glycosides were isolated from the aerial parts of Inula britannica var. chinensis
Regel (Compositae) through repeated column chromatography. Their chemical structures were elucidated as 163-H-ent-kauran-
19-oic acid-19-O-B-D-glucopyranoside (1), 16p-hydroxy-17-acetoxy-ent-kauran-19-oic acid-19-O-B-D-glucopyranoside (2),
16pB,17-dihydroxy-ent-kauran-19-oic acid-19-O-B-D-glucopyranoside (3), 16a,17-dihydroxy-ent-kauran-19-oic acid-19-O-f3-
D-glucopyranoside (4) and 17-O-B-D-glucopyranosyl-16p-H-ent-kauran-19-oic acid-19-O-B-D-glucopyranoside (5), respectively,
by spectroscopic analysis. Among these compounds, 1-4 were isolated for the first time from this plant.
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Si 60(Merck, USA) column<-, prep-HPLC-E column J
GS-310 column(Tokyo, Japan)S AF&-3}31 T wha) A] ok
10% H,SO,(in EtOH) A& A8l om, Uve] A4e
2549} 365 nmE 33Tt
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ST 500 miE 7Rslo] AEAZIAL el Wt E7Fe p-
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n-butanol(8 g)°] =22 &wf FESIGTE TLCE |83k 2t
£39) e 254 nm2] UVE 10% H,S0,0.2 AIA1A
AEsE A3} FElgh 9SS VR ethyl acetate 3 butanol
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Table I. *C-NMR spectral data of compounds 1-5
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A}-&3t low pressure liquid column chromatography &<
W AAjste] shetE-g ARSI

A ethyl acetate 7FH&-&2 S methanol S ] FF 0=
Sephadex LH-20 columns FZHA1AH 70| £-8(E1-E7) 2=
Witk 2 3 BR8-S CHCL-MeOH-H,0(60:10:1)S
Z81) = silica gel column chromatographyS- 243k 7711€]
2EE(E11-E17)S AUtk &%2F] E13S n-hexane-EtOAc-
MeOH(3:2:1)S #5822 Lobar-A Lichroprep Si 60 column
chromatography= A8t 31 1(15 mg)@t 2(12 me)s
StHBIATE B3k, 248 E162 n-hexane-FtOAc-MeOH(3:2:1)
S fZ89 =2 Lobar-A Lichroprep Si 60 column chromatography
2 AAst] 35HE 3(7 me)t 4(12 mg)E zHzt Aok

Butanol 71832 methanol2 ©] 5422 Sephadex
LH-20 columne F3A1A 6712 8 (B1-B6)S-2 U3
om, 1 F B1EE<S CHCL-MeOH-H,0(40:10:1)S 3
Sl 2 silica gel column chromatographyS A5l 7712

C 1 2 3 4 5

1 42.1 432 42.0 41.8 41.8
2 20.2 20.1 20.0 20.1 20.2
3 39.1 39.1 39.1 39.0 39.1
4 45.9 45.1 45.1 45.0 46.0
5 58.8 57.2 58.7 58.5 58.8
6 23.5 232 22.8 23.1 23.5
7 44.5 40.9 433 433 43.0
8 45.1 46.0 449 45.7 45.1
9 56.9 58.5 57.8 572 56.9
10 40.9 40.9 41.0 40.8 40.9
11 20.0 19.5 20.2 19.6 20.0
12 325 272 27.8 27.1 323
13 39.5 41.8 422 46.1 39.7
14 379 38.0 39.1 38.0 38.0
15 46.3 53.8 53.1 53.6 46.5
16 43.0 80.9 80.6 82.9 42.1
17 67.7 69.4 70.6 66.8 75.1
18 29.1 29.0 29.1 29.0 29.1
19 178.3 178.2 178.3 178.2 178.3
20 16.5 16.3 16.3 16.3 16.5
' 95.6 95.6 95.6 95.5 104.6
2' 74.1 74.0 74.1 73.9 75.6
3 78.7 78.7 78.7 78.6 78.2
4 71.1 71.1 71.1 71.0 71.7
5' 78.7 78.7 78.7 78.6 719
6' 62.4 62.4 62.4 62.3 62.8
" 1732 95.6
2" 20.8 74.1
3" 78.7
4" 71.1
5" 78.7
6" 62.4

Recorded at 100 MHz in CD,0D
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2EF(BI1-B17)S LAtk 288 BISE CHCL-MeOH-
H,0(30:20:1) =-8"= Lobar-A Lichroprep Si 60 column
chromatography<} JAI GS-310 column2- |83+ HPLCZ
AA St BHE 5025 mg)S FH A

3}8H8 1 - A amorphous powder, 'H-NMR (400 MHz,
CD,0D) 120 (3H, s, H-18), 0.89 (3H, s, H-20), 540 (1H, d,
J=1.6 Hz, H-1"), 3.83 (1H, dd, /<124 Hz, 1.6, H-6’a), 3.68
(1H, dd, J=124, 40 Hz, H-6’b), FAB-MS m/ 505 [M+Nal’,
BC-NMR (100 MHz, CD,0D) see Table L

3}8E 2 - A amorphous powder, 'H-NMR (400 MHz,

CD;0D) 4.15 (1H, d, /112 Hz, H-17a), 425 (1H, d, /~11.2
Hz, H-17b), 121 (3H, s, H-18), 0.83 (3H, s, H-20), 5.40
(1H, d, J=82 Hz, H-1%), 3.69 (1H, dd, J=12.0, 72 Hz, H-6’a),
382 (1H, dd, J=12.0, 2.5 Hz, H-6’), 2.06 (3H, s, H-COMe).
FAB-MS m/z 563 [M+Na]", "C-NMR (100 MHz, CD,0D)
see Table 1.
81812 3 - needls, 'H-NMR (400 MHz, CD,0D) 1.0
(3H, s, H-18), 0.85 (3H, s, H-20), 5.40 (1H, d, /~8.0 Hz, H-I"),
3.52 (1H, dd, ~124, 7.4 Hz, H-6’a), 3.82 (1H, dd, /=124,
25 Hz, H-6b), FABMS ms 521 [M+Na]', BCNMR (100
MHz, CD,0D) see Table L

3}8E 4 - A amorphous powder, 'H-NMR (400 MHz,
CD,0D) 1.15 3H, s, H-18), 0.90 (3H, s, H-20), 5.35 (1H,
d, J=8.0 Hz, H-1"), FAB-MS m/z 521 [M+Na]’, "C-NMR
(100 MHz, CD;0D) see Table 1.

51812 5 needls, 'H-NMR (400 MHz, CD,0D) 1.20
(3H, s, H-18), 0.95 (3H, s, H-20), 540 (1H, d, ~7.6 Hz, H-1"),
422 (IH, d, /=8.0 Hz, H-1"), FAB-MS m/z 667 [M+Na]",
BC-NMR (100 MHz, CD,0D) see Table L
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Comp.1 H
Comp. 5 Glc

Fig. 1. Structures of compounds 1-5.
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