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Chemical constituents from flower of Gentiana tibetica

LI Yu-wei, LI Rong-jiao, YUAN Lv-yi, CHANG Yan, WANG Xiao-ling, CHEN Lian-hong
College of Chemistry and Environment Protection Engineering, Southwest University for Nationalities, Chengdu 610041, China

Abstract: Objective To investigate the chemical constituents in flowers of Gentiana tibetica. Methods The chemical constituents
were isolated from the 95% alcohol extract of G. tibetica flowers by silica column chromatography, Sephadex LH-20, C,g and
RP-HPLC. Their chemical structures were elucidated on the basis of IR, ESI-MS, 'H-MNR, and *C-MNR spectroscopic data. Results
Twelve compounds, including chromene, flavones C-glycosides, secoiridoid glycosides, iridoid glycosides, aliphatic alcohol, and
disaccharide, were obtained from the 95% alcohol extract of G. tibetica flowers, Their structures were identified as macrophylloside D
(1), orientin 7-caffeate (2), 7-O-feruloylorientin (3), isovitexin (4), saponarin (5), isoorientin (6), 6-O-B-D-glucopyranosyl
gentiopicroside (7), sweroside (8), swertiamarine (9), loganic acid (10), 1-heneicosanol (11), and sucrose (12). Conclusion
Compounds 1—12 are isolated from G tibetica for the first time.

Key words: Gentiana tibetica King ex Hook. f.; isovitexin; saponarin; isoorientin; 6'-O-B-D-glucopyranosyl gentiopicroside; swertiamarine
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2010 “ERORCK I 4 FhZe R AR BEURA AL T e IR
AL R ERE) Thicd# T RIRREEIHE Z I
2 Ml S AR 25 SR A AE 3 5 W R Y 2 e FHAE R O
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gentiopicroside, 7). Fif 31 (sweroside, 8). Ji
F R (swertiamarine, 9)+ 7% T (loganic acid,
10). —F—#%if (1-heneicosanol, 11). JEHE

EZEIN: MR (1990—), & G, FHREIT A, (ERB-LHFIE, BFF07 1A KRS . E-mail: 467109271@qq.com
FBIEMEE AT (1967—), %, E##%. E-mail: wx13232@sina.com



¢ %4 Chinese Traditional and Herbal Drugs 5F 46 % 55 14 8 201547 A

* 2053 -

(sucrose, 12). LEWMLERIEIREZE (1),
TR (2~6) RINGEEBE T (7~9). ATk
BAF (100, JRIFEE (1) B (12). Hr, fk
B 1~12 ¥R E IR MZAEY b 5 215 5.

1 {XE5H

Finnigen LCQ Advantage max % Jii il 1%,
Agilent-400 TUZHEHARAY, Bruker Avance I1-600
MHz BV REIEHRANL, X-4 B A0l ILRE TR
BIE D, b 5% Hr TU-1901 % 43 56 %6 FE 4F
Perkin-Elmer FT-IR 1700 4 £ 4R 6154, LC3000 7Y
B RS A b R Ol fE R A R A W) AR
77), Hitachi Chromaster 5430 ! i 0B (435 A s
YMC-Triat Cig W AHAE (250 mm X 10 mm, 10 pm);
IEAHHE O3S (GFose) FEEIERER (100~200.
200~300 H)> ¥R+ Bigrfil 1) /7 ;s ODS
(Cosmosil 75 C13-OPN) Nacalai Tesque A & /= i ;
MCI >4 Mitsubishi Chemical Corporation = i ;
Sephadex LH-20 >4 Pharmacia /= fit; A FLIW BB i
D101 AE B T A ™ 5.

PO ZE TUAE R A PR T T, &V HiE X
LRSI UL E ) AT 24T S R IR I i A
VP52 I Gentiana tibetica King ex Hook. f. 4t
2 RSN E

P ZE AL TSR T 5 kg, B, H 95%
(1) LB UL 3 IR, BRR T d, IR IRGRFT
BE 730 g, RERREE KA OKSE BRI
Bk 1D, KA AMEE. RN, E T
R, RO AR 3 A3 B A2 100 g+ BE TR
LERFHZ) 100 g 1F T AEAHZT 500 g, 7KAHZT 30 g.

IE T AR R T RE i (i o0 1, 407 -
(100 : 0—0 : 1) BAEEVEML, 193] 10 M5, ¥4
By 2 EERAE. HEE Sephadex LH-20 44,
ODS =, HELAEY 4 (23 g). 5 (20 mg). 6 (6.0
) 7 (04 g, N SR ARAC 2521
W1 (6mg). 2 (40mg). 3 (3 mg). KHFHUK
FUB B € 23 25, I HEE-7K (10 2 90 30 & 70. 50 -
50, 70 130, 100 : 0) BREREEVEML, RJERE LAEK
¥E. ODS A1 H ¥ Sephadex #1:, #3%81{L&4 8 (30
mg). 9 (40mg). 10 (2.2 g). 12 (2.5 g). A1k
FHR A AT (LA 4 B8, A k- (80 & 1—
0:1) BREEVERG, 793 6 ANdlsy, &E LRERFEA
FANi-HlE Sephadex LH-20 FEtAi, 3214659 11
(10 mg),

3 HHERE

a1 BETE M A; ESI-MS m/z: 581
[M+Nal"; 272N CosH3gO14s UV)L?H/[;?H (nm): 256,
292,323; IRvA (cm™'): 3 540, 3 180, 1 702, 1 600,
1 472. 'H-NMR (600 MHz, DMSO-dy) &: 6.53 (1H,
brs, H-3), 7.61(1H, s, H-6), 6.42 (1H, d, J = 10.0 Hz,
H-1"), 5.67 (1H, d, J = 9.8 Hz, H-2'), 1.42 (6H, s, H-4',
5), 3.78 (3H, s, -OCHj), 5.47 (1H, d, J = 8.0 Hz,
H-1"), 4.17 (1H, d, J = 7.8 Hz, H-1""), 4.00 (1H, brd,
J=17.8 Hz, H-6"b); '*C NMR (150 MHz, DMSO-ds)
J5: 162.4 (C-7), 161.3 (C-2), 157.9 (C-4), 129.9 (C-6),
128.7 (C-1"), 120.5 (C-2'), 113.0 (C-1), 110.4 (C-5),
103.1 (C-1""), 100.4 (C-3), 94.1 (C-1"), 77.6 (C-3"),
76.9 (C-3"), 76.7 (C-5""), 76.3 (C-5"), 73.4 (C-2'"),
724 (C-2"), 69.9 (C-4""), 69.2 (C-4"), 68.0 (C-6"),
60.9 (C-6""), 56.0 (-OCHs), 28.1 (C-5'), 28.0 (C-4").
DLEHet 5 ek s A 2R, et A
4 macrophylloside Do

EW 2. WETEEMAR, ESI-MS m/z: 611
[IM+H]", 4 T304 C3oHagOr4r UV A (nm): 202,
329; IRveer(em™): 3 264,2 935, 1706, 1 650, 1 606,
1 516, 1 489, 1 445, 1 357. 'H-NMR (400 MHz,
DMSO-dg) J: 13.60 (1H, s, 5-OH), 7.33 (2H, m, H-2",
H-6"), 7.24 (1H, J = 16.0 Hz, H-7"), 6.93 (1H, brs,
H-2'), 6.87 (1H, d, J = 8.0 Hz, H-6""), 6.83 (1H, d,
J=18.0 Hz, H-5), 6.69 (1H, d, J = 8.0 Hz, H-5""), 6.36
(1H, s, H-3), 6.34 (1H, s, H-6), 6.01 (1H, d, J = 15.9
Hz, H-8""), 4.86 (1H, d, J= 9.9 Hz, H-1"); "“C-NMR
(150 MHz, DMSO-dg) &: 163.7 (C-2, 7), 102.8 (C-3,
6), 181.7 (C-4), 156.4 (C-5, 9), 107.1 (C-8, 10), 121.3
(C-1"), 119.2 (C-2"), 145.8 (C-3"), 149.9 (C-4"), 116.0
(C-5"), 114.8 (C-6'), 76.5 (C-1"), 70.7 (C-2"), 72.0
(C-3"), 70.7 (C-4"), 81.9 (C-5"), 61.4 (C-6"), 125.6
(C-1), 113.3 (C-2"), 148.0 (C-3""), 149.2 (C-4""),
116.0 C-5"), 121.5 (C-6"), 144.8 (C-7"), 1155
(C-8"), 165.4 (C-9"). LA FEds 5 STk s He A —
U W e A 2 A orientin 7-caffeate.

AW 3: RILEAIIRY), ESI-MS mi/z: 625 M+
H]", 70 T4 C3HasOua3 UV AN (nm): 202, 329;
IR vy (cm '): 3 264, 2 935, 1706, 1 650, 1 606, 1 516,
1 489, 1445, 1 357. 'H-NMR (400 MHz, DMSO-dq)
5: 13.60 (1H, s, 5-OH), 7.33 (3H, m, H-2', 6, 7,
7.18 (1H, brs, H-2""), 6.98 (1H, d, J = 7.7 Hz, H-6""),
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6.85 (1H, d, J= 6.7 Hz, H-5"), 6.73 (1H, d, J= 7.7 Hz,
H-5""), 6.59 (1H, s, H-3), 6.37 (1H, s, H-6), 6.23 (1H,
d, J=15.9 Hz, H-8""), 4.86 (1H, d, J = 9.9 Hz, H-1"),
3.77 (3H, s, 3-OCH;); "“C-NMR (150 MHz,
DMSO-dg) &: 163.9 (C-2, 7), 102.9 (C-3, 6), 182.0
(C-4), 156.5 (C-5, 9), 107.1 (C-8, 10), 121.4 (C-1"),
119.2 (C-2), 145.7 (C-3"), 149.9 (C-4"), 116.2 (C-5"),
113.4 (C-6"), 76.5 (C-1"), 70.7 (C-2"), 72.0 (C-3"),
70.7 (C-4"), 81.9 (C-5"), 61.4 (C-6"), 125.6 (C-1"),
113.3 (C-2""), 145.9 (C-3"), 1484 (C-4"), 115.9
(C-5"), 121.5 (C-6"), 144.8 (C-7"), 114.3 (C-8"),
165.5 (C-9"), 55.7 (C-OCH3). LA_L i 5 ek iRiE 5k
AP, WSE A 3 7-O-feruloylorientin..

WEY 4: wOIERMA; ESI-MS m/z: 433
[M+H]", 431 [M—H], 2 7\ CyHyO0:
vax;?“ (nm): 260, 278, 305, 351, 382 ;

vesr(em™): 3 391, 1 652, 1 622, 1 508, 'H-NMR
(400 MHz, CD;0D) 6: 7.83 (2H, d, J = 8.8 Hz, H-2/,
H-6'), 6 .92 (2H, d, J = 8.8 Hz, H-3', 5'), 6.59 (1H, s,
H-3), 6.49 (1H, s, H-8), 491 (1H, d, J = 10.0 Hz,
H-17); C-NMR (100 MHz, CD;0D) ¢: 184.2 (C-4),
166.3 (C-2), 165.0 (C-7), 162.9 (C-4"), 162.2 (C-5),
158.9 (C-9), 129.6 (C-2', 6'), 123.2 (C-1"), 117.2 (C-3',
5'), 109.3 (C-6), 105.4 (C-10), 104.0 (C-3), 95.4 (C-8),
82.8 (C-5"), 80.3 (C-3"), 75.4 (C-1"), 72.7 (C-2"),
71.9 (C-4"), 63.0 (C-6")o VLI Hdin 55 kIR iEHF A
— g, SRS 4 SRR

&M s HOEIEEMA, mp228~230C,
=& I N FH M, Molish 2 M PHE . ESI-MS m/z:
595 [M+H]", 593 [M—H], 7 F A CorH30015;
IR v (em™): 3 400, 2 927 1 655, 1 617, 1 508.
'H-NMR (400 MHz, DMSO-ds) d: 13.53 (IH, s,
5-OH), 10.42 (1H, brs, 4-OH), 7.97 (2H, d, J = 8.8
Hz, H-2', 6'), 6.95 (2H, d, J = 8.8 Hz, H-3', 5'), 6.90
(1H, s, H-8), 6.87 (1H, s, H-3), 4.77 (1H, d, J = 10.1
Hz, H-1"), 4.99 (1H, d, J = 7.0 Hz, H-1""); “C-NMR
(100 MHz, DMSO-ds) d: 164.3 (C-2), 103.2 (C-3),
182.2 (C-4), 159.4 (C-5), 110.6 (C-6), 162.5 (C-7),
93.8 (C-8), 156.5 (C-9), 104.9 (C-10), 121.0 (C-1),
128.7 (C-2', 6'), 116.1 (C-3', 5"), 161.4 (C-4), 101.2
(C-1""), 81.0 (C-5"), 79.0 (C-5""), 77.3 (C-3"), 75.8
(C-3""), 73.8 (C-1"), 72.7 (C-2""), 70.9 (C-2"), 69.6
(C-4""), 69.6 (C-4"), 60.7 (C-6""), 60.4 (C-6"). LA I %k

P ook aE A S, s et A sk
saponarlno
AW 6: “*éﬁ’é%%%*ﬁﬂi,mp 224~226 C,

WJ@A%‘% AL N A R, KNP ERY S
S S VAT AAR N %Tﬁéﬁ&@ﬂ%ﬂ&\#@
ESI-MS m/z: 449 [M+H]", 447 [M—H], 2> 7N
CoiHyO1s UV AR (nm): 241, 258, 316, 366;
IR v (em™'): 3 400, 1 628, 'H-NMR (400 MHz,
CD;0D) ¢: 7.33 (2H, m, H-¢’, H-2), 6.85 2H, d, J =
7.9 Hz, H-5'), 6.49 (1H, s, H-3), 6.43 (1H, s, H-8),
4.84 (1H, d, J = 10.0 Hz, glc H-1"); "C-NMR (100
MHz, CD;OD) ¢: 184.1 (C-4), 166.4 (C-2), 165.0
(C-7), 162.2 (C-5), 158.8 (C-9), 151.2 (C-4'), 147.2
(C-3), 123.7 (C-1"), 120.5 (C-6'), 116.9 (C-2'), 114.3
(C-5"), 109.3 (C-6), 105.3 (C-3), 104.0 (C-10), 95.3
(C-8), 82.8 (C-5"), 80.3 (C-3"), 75.4 (C-1"), 72.7
(C-2"), 71.9 (C-4"), 63.0 (C-6"). LL_%¥s 5 STk

EHA-FY, WA 6 R
WEY 7 AGETEERAR, Wik, i
LWE S ERLT {0, ESI-MS m/z: 541 [M+Na]’, 1 059
2M+Na]", 2 TR N CpHzOu; UV AT (nm):
254,270; TRve> (em'): 4 331, 1 701, 1 610, 1 266,
1071. '"H-NMR (400 MHz, CD;0D) d: 7.42 (1H, brs,
H-3), 5.72 (1H, m, H-8), 5.63 (1H, d, J=2.9 Hz, H-1),
5.58 (1H, m, H-6), 5.19 (2H, m, H-10), 5.00 (2H, m,
H-7), 4.61 (1H, d, J = 8.0 Hz, H-1"), 430 (1H, d, J =
8.0 Hz, H-1"); ">C-NMR (100 MHz, CD;0D) ¢: 98.5
(C-1), 149.4 (C-3), 104.7(C-4), 125.8 (C-5), 116.8
(C-6), 70.9 (C-7), 134.3 (C-8), 46.0 (C-9), 118.6
(C-10), 166.7 (C-11), 101.4 (C-I'), 72.3 (C-2'), 75.3
(C-3"), 70.9 (C-4), 77.1 (C-5"), 70.7 (C-6), 102.4
(C-1"), 753 (C-2"), 73.6 (C-3"), 70.9 (C-4"), 77.0
(C-5"), 62.7 (C-6"). LA_bHdi 55 scikapas —s7,
WEEE T N 6'-0-B-D-H B HE e H 5
tEY) 8: AT E A, iR, mp
113~115 °C; ESI-MS m/z: 381 [M+Na]", 772
A C16H2209: XS F e A 358.34; UV}NE;SH (nm):
241; Ry (em™): 3 414,2 923, 1694, 1615,1073.
'H-NMR (400 MHz, CD;OD) &: 7.44(1H, s, H-3),
5.45 (1H, d, J = 1.5 Hz, H-1), 5.45 (1H, m, H-8), 5.31
(1H, dd, J = 17.0, 1.9 Hz, H-10b), 5.25 (1H, dd, J =
10.0, 1.9 Hz, H-10a), 4.90 (1H, d, J = 8.0 Hz, H-I),
2.97 (1H, dd, J = 1.4, 9.2 Hz, H-9), 2.80 (1H, m,
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H-5); “C-NMR (100 MHz, CD;OD) 4: 98.1 (C-1),
154.1 (C-3), 106.2 (C-4), 28.6 (C-5), 26.1 (C-6), 69.7
(C-7), 133.5 (C-8), 44.0 (C-9), 121.0 (C-10), 168.7
(C-11), 99.9 (C-I), 74.9 (C-2'), 78.0 (C-3'), 71.0
(C-4"), 78.5 (C-5"), 62.8 (C-6"). LI #d L5 ki i
— 3", HPLC i B IR 1) 5 5 24 S e el AR
W e B 8 B F St .

& 9: A A, mp 113~114 C, 7E%
PR, . ESI-MS m/z: 397 [M+Nal',
771 [2M+Na]", M7 EA 374, 1k
Ci6H2010; UV MM (nm): 2365 TR v (cm™'): 3 427,
1 693, 1 277, 1 073, 1 622. 'H-NMR (400 MHz,
CD;0D) ¢: 7.64 (1H, s, H-3), 5.73 (1H, d, J= 1.5 Hz,
H-1), 4.64 (1H, d, J = 8.0 Hz, H-I'), 2.97 (1H, dd, J =
1.4, 9.2 Hz, H-9); "C-NMR (100 MHz, CD;0D) ¢:
99.2 (C-1), 154.9 (C-3), 109.1 (C-4), 66.1 (C-5), 33.9
(C-6), 62.7 (C-7), 133.9 (C-8), 52.1 (C-9), 121.3
(C-10), 168.1 (C-11), 100.3 (C-I), 74.6 (C-2"), 78.0
(C-3"), 71.6 (C-4"), 78.7 (C-5"), 62.7 (C-6'). LA L%k
I 15 SRR TE S A — 2, o S X
RA, IO A N, S 20 R H 5%
FHAETE A8, WA 9 MR R
EEi

EW10: AELETEMA, TR OR S EN
REA(S, mp 160 C; ESI-MS m/z: 375 [M—H], 791
2M~+K]", TR H CieHuuOr0, AX 2 TR E N
376; UV A (nm): 240; IR vior (em ): 3429, 1 650,
1535,1410, 1 067. 'H-NMR (400 MHz, CD;0D) :
1.05 (1H, d, J = 7.0 Hz, H-10b), 1.71 (1H, m, H-6b),
1.98 (1H, m, H-8), 2.19 (1H, m, H-6a), 4.90 (1H, d,
J =179 Hz, H-I, 5.33 (1H, d, J = 4.5 Hz, H-1), 7.34
(1H, s, H-3); “C-NMR (100 MHz, CD;OD) &: 97.8
(C-1), 152.2 (C-3), 114.4 (C-4), 32.3 (C-5), 42.8 (C-6),
75.3 (C-7), 42.3 (C-8), 46.7 (C-9), 13.6 (C-10), 171.1
(C-11), 101.2 (C-1), 74.9 (C-2"), 78.5 (C-3"), 71.7
(C-4"), 78.2 (C-5"), 62.9 (C-6"). LA E i 5 Cikkie
JEAR—FPY, MR A Y 10 75T

W& 11 ACIERY GO . TRy (em™):
3 453, 2 933, 2 856, 1 468, 1 061, 719, 7T\ H
C>HyO. 'H-NMR (400 MHz, CDCl3) 6: 0.86 (3H, t,
J = 6.4 Hz, H-21), 1.22 (36H, brs, H-3~20), 1.56
(2H, t,J = 7.2 Hz, H-2), 3.67 (3H, t, J = 7.2 Hz, H-1);
BC-NMR (100 MHz, CDCl;) &: 14.4 (C-21), 22.9

(C-20), 26.0 (C-19), 29.6 (C-18), 29.7 (C-17), 29.8

(C-16), 29.8~29.9 (C-4~15), 32.2 (C-3), 33.0 (C-2),

63.3 (C-1). LA EX 5 Semkdiis FaA — 502,

EACEY 11 4 IE A fehE.

WEW 12 AEEPRE A CFEE . mp 182~

184 °C; ESI-MS m/z: 365 [M+Na]+, 341 [M—H],

1A CioHpnOnrs R L5 BT I SR 2 8

W, ZMERIRGEIT, 5 1%% R R A 2

WK, BAOAT A RE(EIIAE, HIREH AT

W, HOEENEY) 12 R .

52 3Lk
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