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Abstract

Objective: To study the chemical constituents from the Gentiana yunnanensis. Methods: The

compounds were isolated and purified by silica gel, Sephadex LH-20, ODS and MCI column chromatography

methods, and their structures were identified by various spectral analysis. Results: Six lignan glycosides were

isolated from n-butanol fraction part of G. yunnanensis and identified as 4,4’-Dimethoxy-3'-hydroxy-7,9":7’,

9-diepoxylignan-3-O-f-D-glucopyranoside (1), Syringaresinol-4'-O--D-glucopyranoside (2), Dehydrodiconiferyl
alcohol-4-O-4-D-glucopyranoside(3),(7S,8R)-Balanophonin-4-O-4-D-glucopyranoside(4),(7S,8R)-Dehydrodiconifer
yl alcohol-9'-O-f-D-glucopyranoside(5), Lariciresinol-4-O-f-D-glucopyranoside(6). Conclusion: Six lignan

glycosides were isolated from the plant for the first time.
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4,4'-Dimethoxy-3'-hydroxy-7,9"7',
3-O-4-D-glucopyranoside (1). Syringaresinol-4'-O-f-

9-diepoxylignan-

D-glucopyranoside (2). Dehydrodiconiferyl alcohol-4-
O-f-D-glucopyranoside (3). (7S5,8R)-Balanophonin-4-
0O-f-D-glucopyranoside (4) (75,8R)-Dehydrodiconiferyl
alcohol-9’-O-f-D- glucopyranoside (5). Lariciresinol-
4-O-p-D-glucopyranoside (6). L&Y&5#) WK1,
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Fig.1 Structures of Compound 1-6
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MM (Gentiana yunnanensis Franch) 14k, HH
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Bruker AM-400 2 A% G SL PR AN 5 e 2 75 R AX
RE-2000A ( RV IRAEMAEST ); 300~400 H F: 4
% fi: JI2 AN GF254 7 J23 ik Jie (75 B Ve AL 1)) s
Sephadex LH-20 (Pharmacia); ODS (HAYMCZA
ﬂ) FhlE, S WE. R OHE. TR, &

SR TGO, BT HE .

2 EREBESSEE

U IE TR ARR6 kg, MR JG FHOS % Vs

BIMSIR, WURRAHENRE: JEBAHS50 %Ol
IKPRARINS IR, WS ENRE: WKWERESIFTH
TR, WA e, 2R AEE. I T A B
513 gif T RESBAIRE, S R (AB-8)
FEEMT, FIHEE-ZK (0%~100%) BAEEVEME, 75515
AN 1~5, Fr. 4 (30.8 g) Z4ODSK:J2HT (g
KD, BEFEVEASBI6/N 414> Fr. 4-1~4-6. Fr. 4-1 (5.8
g) SRR (F-HED MER (FED HENE
AP (28 mg) FfLE42 (10 mg); Fr.4-2 (3.9
g) SRR CRAG-FED FgER R A2 HrE
&3 (16 mg) FLEH6 (11 mg); Fr.4-3 (2.8
g) SRER CRI-FFED MR (FED H2E
&4 (10 mg) FULEHS (13 mg).

3 KIGHER

WA A TEE R A - 'H-NMR (400 MHz,
CD;0D) 8: 6.99 (1H, d, J=1.7 Hz, H-2), 7.12 (1H, d,
J=8.3 Hz, H-5), 6.88 (1H, dd, J=1.7, 8.3 Hz, H-6),
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4.64 (1H, d, J=2.5 Hz, H-7), 3.08 (1H, m, H-8), 4.20
(2H, m, H-9), 6.92 (1H, d, J=1.7 Hz, H-2"), 6.76 (1H,
d, /=8.1 Hz, H-5"), 6.75 (1H, dd, J=1.7, 8.1 Hz, H-6'),
4.67 (1H, d, J=3.0 Hz, H-7"), 3.08 (1H, m, H-8'), 3.86
(2H, m, H-9), 3.83 (3H, s, 4-OCHj;), 3.83 (3H, s,
4'-OCHs;), 4.86 (1H, d, J=6.7 Hz, Glc-1), 3.48 (1H, m,
Glc-2), 3.46 (1H, m, Glc-3), 3.37 (1H, m, Glc-4), 3.38
(1H, m, Glc-5), 3.86 (1H, m, Glc-6a), 3.66 (1H, m,
Gle-6b); “C-NMR (100 MHz, CD;0OD) d: 137.37
(C-1), 111.53 (C-2), 147.41 (C-3), 150.86 (C-4),
117.86 (C-5), 119.75 (C-6), 87.03 (C-7), 55.48 (C-3),
72.63 (C-9), 133.70 (C-1"), 11091 (C-2"), 147.26
(C-3"), 149.07 (C-4"), 116.06 (C-5"), 120.02 (C-6"),
87.43 (C-7"), 5530 (C-8), 72.67 (C-9), 56.71
(4-OCH3), 56.39 (4'-OCHj), 102.73 (Gle-1), 74.85
(Gle-2), 77.77 (Glc-3), 71.26 (Glc-4), 78.14 (Glc-5),
62.45 (Glc-6)o LA B 55 SCHRI MR IE (95 1% K
A2, B EYIN 4, 4'-Dimethoxy- 3'-hydroxy-
7,9":7',9-diepoxylignan-3-O-4-D-glucopyranoside.

A2 AMOEERH KA. 'HNMR (400
MHz, CD;0D) J: 6.63 (2H, s, H-2, 6), 4.69 (1H, d,
J=4.0 Hz, H-7), 3.10 (1H, m, H-8), 3.88 (1H, m,
H-9a), 4.25 (1H, m, H-9b), 6.69 (2H, s, H-2', 6"), 4.73
(1H, d, J=3.8 Hz, H-7"), 3.10 (1H, m, H-8'), 3.88 (1H,
m, H-9'a), 425 (1H, m, H-9'b), 3.88 (6H, s, 3,
5-OCH;), 3.88 (6H, s, 3’, 5'-OCH3), 4.85 (1H, d, /=7.8
Hz, Glc-1), 3.46 (1H, m, Glc-2), 3.18 (1H, m, Glc-3),
3.40 (1H, m, Glc-4), 3.40 (1H, m, Glc-5), 3.76 (1H,
dd, J=12.0, 2.5 Hz Glc-6a), 3.65 (1H, dd, /=12.0, 5.1
Hz, Gle-6b); C-NMR (100 MHz, CD;0D) d: 133.01
(C-1), 104.41 (C-2, 6), 149.28 (C-3, 5), 136.11 (C-4),
87.52 (C-7), 55.45 (C-8), 72.81 (C-9), 139.49 (C-1"),
104.73 (C-2', 6), 154.35 (C-3', 5'), 135.47 (C-4"),
87.12 (C-7"), 55.67 (C-8"), 72.87 (C-9"), 56.77 (3,
5-OCHj;), 57.04 (3', 5'-OCHj;), 105.27 (Glc-1), 75.65
(Gle-2), 78.27 (Glc-3), 71.24 (Glc-4), 77.74 (Glc-5),
62.50 (Glc-6)o LA FHH 55 SCHR IR (95 1% K 5t
A3, W e A28 Syringaresinol-4'-O-4-D-
glucopyranoside.

WAEW3: WEHIRY . H-NMR400 MHz,
CD;0D) ¢: 6.99 (1H, d, J=1.9 Hz, H-2), 7.11 (1H, d,
J=8.4 Hz, H-5), 6.88 (1H, dd, J=8.4, 1.9 Hz, H-6),
5.54 (1H, d, J=5.9 Hz, H-7), 3.44 (1H, m, H-8), 3.80
(2H, m, H-9), 6.92 (2H, d, J/=3.1 Hz, H-2', 6'), 6.50
(1H, d, J/=15.9 Hz, H-7"), 6.19 (1H, dd, /=15.9, 5.9 Hz,
H-8"), 4.16 (2H, dd, J=5.9, 1.5 Hz, H-9’), 3.84 (3H, s,

3-OCHs), 4.85 (1H, d, J=7.8 Hz, Glc-1), 3.45 (1H, m,
Gle-2), 3.43 (1H, m, Gle-3), 3.36 (1H, m, Glc-4), 3.36
(1H, m, Glc-5), 3.82 (1H, m, Glc-6a), 3.64 (1H, m,
Gle-6b); 'C-NMR (100 MHz, CD;OD) d: 137.99
(C-1), 111.09 (C-2), 150.89 (C-3), 147.63 (C-4),
117.89 (C-5), 119.37 (C-6), 88.77 (C-7), 55.35 (C-8),
64.90 (C-9), 130.00 (C-1'), 112.02 (C-2"), 145.51
(C-3"), 149.15 (C-4'), 132.69 (C-5'), 116.46 (C-6'),
131.94 (C-7'), 127.60 (C-8'), 63.84 (C-9'), 56.71
(3-OCH;), 102.64 (Glc-1), 74.85 (Gle-2), 77.79
(Glc-3), 71.28 (Gle-4), 78.15 (Glc-5), 62.44 (Glc-6).

DA_E K 5 SOk U RO R R A 8L
%€ 1 & ¥ 3 N Dehydrodiconiferyl alcohol-4-O-4-D-
glucopyranoside.

A4 - FERY. 'H-NMR (400 MHz,
CD;0D) 4: 7.00 (1H, d, J=2.0 Hz, H-2), 7.13 (1H, d,
J=8.3 Hz, H-5), 6.90 (1H, dd, J=8.3, 2.0 Hz, H-6),
5.63 (1H, d, J=6.1 Hz, H-7), 3.51 (1H, m, H-8), 3.84
(2H, m, H-9), 7.21 (1H, d, J=1.5 Hz, H-2"), 7.25 (1H,
d, J=1.5 Hz, H-6'), 7.59 (1H, d, J=15.9 Hz, H-7'), 6.66
(1H, dd, J=15.9, 7.9 Hz, H-8'), 4.86 (1H, d, J=7.8 Hz,
Gle-1), 3.46 (1H, m, Glc-2), 3.45 (1H, m, Gle-3), 3.37
(1H, m, Glc-4), 3.37 (1H, m, Glc-5), 3.82 (1H, m,
Gle-6a), 3.64 (1H, m, Gle-6b); C-NMR (100 MHz,
CD;0D) d: 137.89 (C-1), 111.15 (C-2), 150.98 (C-3),
147.85 (C-4), 117.95 (C-5), 119.41 (C-6), 89.67 (C-7),
54.88 (C-8), 64.61 (C-9), 129.77 (C-1"), 114.23 (C-2"),
146.05 (C-3), 152.84 (C-4"), 130.96 (C-5"), 119.97
(C-6"), 156.04 (C-7"), 127.18 (C-8'), 196.5 (C-9"),
56.79 (3-OCH3), 56.69 (3'-OCH3), 102.63 (Glc-1),
74.86 (Glc-2), 77.83 (Gle-3), 71.29 (Glc-4), 78.19
(Gle-5), 62.46 (Gle-6). LL_I-%di 5 Sk i it
AR AR — B, MK S W4 (TS.8R)-
Balanophonin-4-O-$-D-glucopyranoside.

EWS: EOMRY . HNMR (400 MHz,
CD;0D) 8: 6.93 (1H, d, J=2.0 Hz, H-2), 6.75 (1H, d,
J=8.1 Hz, H-5), 6.81 (1H, dd, J=8.1, 2.0 Hz, H-6),
5.51 (1H, d, J=6.3 Hz, H-7), 3.48 (1H, m, H-8), 3.81
(2H, m, H-9), 6.95 (1H, d, J=1.5 Hz, H-2"), 6.97 (1H,
d, J=1.5 Hz, H-6'), 6.60 (1H, d, J=15.9 Hz, H-7'), 6.22
(1H, dd, J=15.9, 6.7 Hz, H-8"), 4.48 (1H, m, H-9'a),
429 (1H, m, H-9'b), 4.35 (1H, d, J=7.8 Hz, Glc-1),
3.21 (1H, m, Gle-2), 3.27 (1H, m, Glc-3), 3.29 (1H, m,
Glc-4), 3.35 (1H, m, Glc-5), 3.84 (1H, m, Glc-6a),
3.66 (1H, m, Glc-6b); "C-NMR (100 MHz, CD;0D)
5: 134.51 (C-1), 110.48 (C-2), 149.10 (C-3), 147.57
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(C-4), 116.15 (C-5), 119.73 (C-6), 89.35 (C-7), 55.15
(C-8), 64.85 (C-9), 132.32 (C-1"), 112.09 (C-2",
145.49 (C-3"), 149.41 (C-4"), 130.31 (C-5), 116.68
(C-6"), 134.24 (C-7"), 124.21 (C-8'), 70.95 (C-9"),
56.72 (3-OCHsj), 56.35 (3'-OCH;), 103.13 (Glc-1),
75.13 (Gle-2), 77.99 (Glc-3), 71.69 (Glc-4), 78.12
(Gle-5), 62.81 (Gle-6). LA_I-%d b5 Sk 1 i
W BE e AR B, W e B WS N (TS.8R)-
Dehydrodiconiferyl alcohol-9"-O-f-D-glucopyranoside.
WAE6: 110 TCE KK . 'H-NMR (400 MHz,
CD;0D) ¢: 6.95 (1H, d, J=1.9 Hz, H-2), 7.10 (1H, d,
J=8.4 Hz, H-5), 6.84 (1H, dd, J=8.4, 1.9 Hz, H-6),
4.79 (1H, d, J=6.4 Hz, H-7), 2.32 (1H, m, H-8), 3.82
(1H, m, H-9a), 3.62 (1H, m, H-9b), 6.76 (1H, d, J=1.9
Hz, H-2"), 6.68 (1H, d, J/=8.1 Hz, H-5"), 6.60 (1H, dd,
J=8.1, 1.9 Hz, H-6"), 2.46 (1H, dd, J=13.4, 11.0 Hz,

H-7a%), 2.87 (1H, dd, J=13.4, 4.9 Hz, H-7b"), 2.67 (1H,

m, H-8'), 3.97 (2H, dd, J=8.4, 6.5, H-9'), 3.82 3H, s,
4-OCH;), 3.79 (3H, s, 4-OCH;), 4.85 (1H, d, J=7.9
Hz, Gle-1), 3.46 (1H, m, G-2), 3.44 (1H, m, Glc-3),

3.38 (1H, m, Glc-4), 3.37 (1H, m, Glc-5), 3.84 (1H, m,

Gle-6a), 3.67 (1H, m, Gle-6b); “C-NMR (100MHz,
CD;0D) ¢: 139.44 (C-1), 111.23 (C-2), 150.79 (C-3),
147.23 (C-4), 117.83 (C-5), 119.55 (C-6), 83.79 (C-7),
54.13 (C-8), 60.45 (C-9), 133.46 (C-1"), 113.32 (C-2"),
148.98 (C-3"), 145.79 (C-4"), 116.17 (C-5'), 122.11
(C-6"), 33.60 (C-7"), 43.80 (C-8"), 73.64 (C-9"), 102.81
(Gle-1), 74.89 (Glc-2), 77.80 (Glc-3), 71.30 (Glc-4),
78.17 (Gle-5), 62.47 (Gle-6). LA F-%j¥i 5 ekl 41
T8 P B A B, MR eN
Lariciresinol-4-O-$-D-glucopyranoside .
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