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Study on Chemical Constituents of Mongolian Medicinal Material Gentiana \Veitchiorum
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LAXI Namujilal2*(1.College of Mongolian Medicine, Inner Mongolia Minzu University, NMPA key Laboratory for Quality
Control of Traditional Chinese Medicine, Mongolian Medicine, Tongliao 028000, China; 2.Key Laboratory of Mongolian
Medicine Research and Development Engineering, Ministry Education, Tongliao 028000, China)

ABSTRACT: OBJECTIVE To study the chemical constituents of Mongolian medicinal material Gentian veitchiorum.
METHODS The chemical components were separated and purified by silica gel column chromatography, Sephadex LH-20 gel
column chromatography, and preparative HPLC. Subsequently, the structure of the compound was identified by spectroscopic
data and physicochemical constants. RESULTS A total of 9 compounds were isolated from Gentian veitchiorum flowers, and
identified as: gentiopicroside, 2’-(O,m-dihydroxybenzoyl) sweroside, isoorientin, isoorientin-3’-methyl ether, isovitexin,
isoorientin-4’-O-glucopyranoside, isosaponarin, ursolic acid, and pB-Sitosterol. CONCLUSION Gentiopicroside,named 2,
3-dihydroxybenzyl alcohol B-glucopyranoside, was a new benzyl alcohol glycoside. p-Sitosterolwas isolated from this plant for
the first time. [ "3 ORI, FFAEEBOE A ]
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[ A £ i /N ) ) ;. LC-20AT B i 45 W AH (8, 33% 1%
C1s(21.2 mm>250 mm, 10 pm, 100A, H A< 5 H:Hl]
fE Bf); AB SCIEX X500r @5 4% ¥t i 3% Cis
(50 mm>2.1 mm, 1.6um, 100A, & FiFHiA R
D) FEOTERER (200~300 H, IR T
PRSI BRAF]); R B (Sephadex LH-20, Fij
# Pharmacia A ®l ) ; AE K # 6| M (GF254
100 mm>200 mm, & SR IEEERAT R F]), 05
Jir FH ) € R s S CH B B B3 25 o A3 3
SrBr el (RBET RsAk2ERR).

S R )W % B H Gentiana veitchiorum
Hemsl. {616 A T B85 1 15 F IR B 2585 (7
MRV . 28PN 56t R K 2 8 3 B A Rl 2L
U EHEL Gentianaceae JiIHJE Gentiana i
Yk £ e IR TR AL, P78 (20201009)FF i TIN5
RS 52 R 257 B 205 SL50 3
2 RESNE

B BB e IE 4848 310 g, FH 95%Z B3
PEEC 3K, BHR 3h, A FFHREURIF IR 4 15 3
SR 168.9 9. MR 30 g IR, MEET
7K 150 ml #EATE M, PR A e . — @
IE T EEAIL, 9 R 46 ) 53 4% 21 A I ik 5 o7
(2.7 9). A LEHAL(2.7 g) . IF T EEHBAL(24.5 g).

P IE T EEAEY), B e B RS LH-20
FEEGEIEA T, A e (4:1) e )
PEATAE Ve, $L4535) 19 R4 (LZ1~19)., #F
LZ10 #B4r, 2Pl w20 A ik {2 (LD-20AT)
AT T B, WOAHMER S5, T Sl RE H I
7K (0.1~10 min, 15~25%, 10~20 min, 25~45%,
20~30 min, 45~55%, 30~45min, 55~65%, 45~
65 min, 65~75%, 65~85min, 75~85%)iFFT#E
VEL, KK . 274 nm, KEIE. 35°C, 53] 7
AT 1531kE 1(19 mg, tr=15.88), 2(30 mg,
tr=38.55) . ¥ LzZ15 ¥ 4, F & F #l &
HPLC(LD-20AT) ATl & B , WRAHHER 5140
TS AHEEE . 7K(0.1~10 min, 15~25%, 10~20 min,
25~45%, 20~30 min, 45~55%, 30~45 min, 55~65%,
45~65 min, 65~75%, 65~85min, 75~85%)if T
FEVEL, . 274 nm, FER: 35°C, 153
13 M. HEMEEY 3(25mg, tr=40.50),
4(9.6 mg, tr=42.86), 5(25 mg, tr=47.85), 6 (24 mg,
tr=35.51) , 7(18.2mg, tr=33.40), 8(26.5mg,
tr=34.64),

W A2, B S R SRR LH-20
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FEEGEIEA T3, DU s U e (2:1) I AR
PEATAEEE VR, L1588 N4 (LEL~LES),
LE 5 #B4r, FEHRMEERAH ki, L
FH I« S H (8 « 13) My B b A 745 BE R
REEE Y 9(26 mg).

B BE A B, DL B . 2R TR
(10:0~0:10) >y ¥ it 571 2k A7 %6 B2 vk i, 75 3
LS1~LS13 A4, Fdlsr LS6 20 At I
LH-20 BEMCAE g ir ey, DIEE - @k
(1 ) MVEMWEF AT EHERE N, B2 EY
10(14mg).

3 HHEE

&Y 1. wEikY, (HEE), ESI-MS m/z:
301.002[M+H]" , 454 H-NMR. 3C-NMR #iE4>
TN CisHig0s, ZEAMR KM : 266nm,
IH-NMR (500 MHz, DMSO-de)H, @R 18
MRTFAES . TEIKIFIX 99.14(1H, brs), 8.36(1H,
brs), HEM AW RHE(ES; KX 56.70(1H, dd,
J=7.5, 1.0Hz). 66.60(1H, t, J=7.5Hz). 66.84(1H,
brd, J=7.5Hz) h—HIH EMAHEES, HENH
1,2, 3-BUARA LT FES, XA
INF T, A BRI, THURIS LER ER T
£ 04.56. 4.95 AbAT A v, TTEALh 4,
HE MR 55 5 5 64.56(1H ,d, J=12.5Hz) 55 54.79
(1H, d, J=125Hz) A —HMEMA ARG S, #
WA 3 S8 3 N A5 S, EE LS
FEE TR, 7E 02.8~4.3 WA 6 MaTFES,
Bk e FIEES, NS ThEAE 1 A6
o

13C-NMR #(126 MHz, DMSO-de), A
13 Mikf551g, H 6 NS EmES, 7 RN
A5 5 o 454 DEPTL35 SEE AT AL, 777E 2 Ak |
8 BB . 3 bk, 0143.2, 0145.3 AR A
LRI % E R (R 5 BRIDTIX 61027, 74.0, 77.2,
70.5, 77.4, 61.5 0 1 4 p-HZAIFERLABR IS S 1),
BAN, GEEAiET 04.25 (1H, d, J=8.0Hz) it kv Bk
FHREERL, PSR T MRS Y B AT
IEAh, 565.7 HEM Ay S A H R (F 5

£ 1H-'H-COSY i, n 2 N HIERA R4
H15/H16/H17 . H1/H2/H3/H4/H5/H6, 454 HMBC
g H-15 5 §143.2(C-13),145.3(C-14) & 119.6(C-
ITFEAEASE, H-16 55 125.6(C-12) % 145.3(C-14)
FETEAH DG  H-17 5 65.7(C-11),143.2 (C-13) )2 114.9
(C-15)fFAEMI L, H-11 55 125.6(C-12), 143.2(C-13)
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MBC &% . H-1 5 674.0(C-2), 77.2(C-3),
77.4(C-5) [ 65.7(C-11)fF#EAH K, H-2 5 102.7(C-1)
Ko 77.2(C-3)f71EAE, H-3 5 102.7(C-1) . 74.0(C-2)
K 70.5(C-4)FEAEAH K, H-4 55 77.2(C-3) }2 77.4(C-5)
FEAEARDG , H-5 5 77.2(C-3)fE1EAH X, H-6a 5 77.4
(C-B)FFAEAH X, H-6b 5 70.5(C-4)FEAEAHI; FHAb,
H-11 5 102.7(C-L)fFAEAHE . ARPE DL 15 B, Bk
kbR BB, HRA B AL Bisab i EAHE
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Fig. 2 Correlation diagram of COSY and HMBC
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Fig. 3 Structure of compound 1
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#1 LAY 189 HFI8C NMR %35 (500 MHz #1126 MHz,
DMSO-d6, Jin Hz) [ 3 1 78 3P R4 1% ]

Tab. 1 *Hand C NMR data for compound 3(500 and 126
MHz, DMSO-ds, J in Hz)
ooy L LT HHCOSyg [ )
n (Jin Hz) Jc
1 4.25 (1H, d, J=8.0) 1027 H2  C2,3511
2 3.03(1H,dd, J=9.0,80) 740 H-1,3 C-1,3
3 3.15 (1H, t, J=9.0) 772 H-2,4 C-1,2,4
4 3.09 (1H, m) 705 H-3,5 C-3,5
5 3.10 (1H, m) 774 H-4,6a C-3
6a 3.47 (1H, dd, J=11.5, 5.5) H-5,6b C-5
6b 3.70 (1H, brd, J=11.5) *° hea  c4
7,8,9,10 456, 4.95 (4H, brs) - - -
11a 4.56 (1H, d, J=12.5) H-11b  C-1,12,13,17
11b 479 (1H, d, J=12.5) 7 it C-1,12,13,17
12 - 125.6 - -
13 - 1432 - -
14 - 1453 - -
15 6.70 (1H,dd, J=7.5,1.0) 1149 H-16  C-13,14,17
16 6.60 (1H, t, J=7.5) 1191  H-15,17 C-12, 14
17 6.84 (1H,brd, J=75) 1196 H-16  C-11,13,15

18,19  8.36. 9.14 (2H, brs) - - -

&Y 2. IRE TR (FEE); *HNMR
(500 MHz, DMSO-dg) & 7.41 (s, 1H, H-3), 5.71
(ddd, J=17.2, 10.6, 6.8 Hz, 1H, H-8), 5.64 (s,
1H, H-6), 5.59(d, J=3.1Hz, 1H, H-1), 5.21(d,
J=7.3 Hz, 1H, H-10b), 5.19(d, J=0.7 Hz, 1H,
H-10a), 4.99(d, J=3.3 Hz, 2H, H-7), 4.48(d, J=7.9
Hz, 1H, H-17), 3.30(s, 1H, H-9), 13C NMR(126
MHz , DMSO-ds) 896.94(C-1) , 149.33(C-3) ,
103.80(C-4), 125.46(C-5), 116.65(C-6), 69.68(C-7),
134.51(C-8) , 44.84(C-9) , 118.45(C-10) ,
163.27(C-11),99.25(C-1'),73.31(C-2"), 77.84(C-3"),
70.45(C-4"), 77.13(C-5'), 61.60 (C-6'). LA I%#i
55 SCkx BRI AR— B0, e b A 2 e AR
i

&Y 3: BOITTEIEHA(FE); 'H NMR
(500 MHz, MeOD) 85.49(s, 1H, H-1), 7.26(s,
1H, H-3), 3.31(s, 1H, H-5), 1.64(d, J=14.2 Hz,
1H, H-6a), 1.52(ddd, J=25.9, 12.9, 3.3 Hz, 1H,
H-6b), 4.28(d, J=9.6 Hz, 1H, H-7a), 4.00 (d,
J=11.7 Hz, 1H, H-7b), 5.47-5.37(m, 2H, H-8,
H-5'), 2.63 (d, J=6.9 Hz, 1H, H-9), 5.29(s, 1H,
H-10a), 5.25(d, J=6.3 Hz, 1H, H-10b), 5.05 (d,
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J=8.2 Hz, 1H, H-1), 5.02(s, 1H, H-2"),
3.51-3.41(m, 3H,H-3', H-4’, H-6'a), 3.95(d, J=11.1
Hz, 1H, H-6'b), 7.01(d, J=7.8 Hz, 1H, H-4"),
6.73(t, J=8.0Hz, 1H, H-5"), 7.31(d, J=8.0 Hz,
1H, H-6")., 13C NMR(126 MHz , MeOD) §
97.50(C-1), 153.49(C-3), 105.84(C-4), 28.86(C-5),
25.80(C-6), 69.48(C-7), 132.87(C-8), 43.39(C-9),
121.23(C-10) , 167.28(C-11) , 96.88(C-1') ,
78.86(C-2'), 75.23(C-3'), 71.89(C-4"), 75.63(C-5"),
62.70(C-6') , 113.69(C-1") , 151.37(C-2") ,
147.24(C-3") , 122.45(C-4") , 120.66 (C-5"),
121.23(C-6"), 171.41(C-7"). VI B 5 Schikxt iR
A -0, EELEY 3 N 2-(0m-
Dihydroxybenzoyl)sweroside .

EY 4: EETTELHAR(FE); *H NMR
(500 MHz, DMSO-ds) 6 13.58(s, 1H, 5-OH), 7.43
(dd, J=8.3, 2.1Hz, 1H, H-6"), 7.40 (d, J=2.0 Hz,
1H, H-2"), 6.89(d, J=8.3Hz, 1H, H-5"), 6.68 (s,
1H, H-3), 6.48(s, 1H, H-8), 4.59(d, J=9.8 Hz,
1H, H-1") . ¥C NMR(126 MHz , DMSO-ds)
0163.62(C-2) , 102.77(C- 3) , 181.85(C-4) ,
160.71(C-5), 108.89(C-6), 163.40(C- 7), 93.50(C-8),
156.20(C-9) , 103.35(C-10) , 121.38 (C-1'),
113.28(C-2") , 145.77(C-3') , 149.76(C-4') ,
116.05(C-5"), 118.98(C-6'), 73.04(C-1"), 70.18,
(C-2"), 78.96(C-3"), 70.63(C-4"), 81.60(C-5"),
61.50 (C-6"). A1 %idl 5 STk MR HEA —H([01, it
YR EY) 4 R R,

EY 5. BEITERHARPE); H NMR
(500 MHz, DMSO-ds) ¢ 13.56 (s, 1H, 5-OH), 7.92
(d, J=8.8 Hz, 1H, H-6"), 7.58 — 7.52 (m, 1H,
H-2'), 6.97-6.85(m, 2H,, H-5', H-8), 6.52(d,
J=105Hz, 1H, H-3), 4.90(s, 1H, H-1"), 13C
NMR(126 MHz , DMSO-ds) 0163.48(C-2) ,
103.15(C-3) , 181.97(C-4) , 160.71(C-5) ,
108.96(C-6), 163.81(C-7), 93.73(C-8), 156.31(C-9),
103.27(C-10) , 121.43(C-1') , 110.15(C- 2,
148.09(C-3'), 150.86(C-4"), 115.83(C-5'), 120.34
(C-6"),73.13(C-1"), 70.66(C-2"), 79.01(C-3"), 70.23
(C-4"), 81.60(C-5"), 61.52(C-6"), 55.98(OCHs3),
DL 1 BHi 5 SCHRRT B A — 20 i e 5 5
R R 3-H Lk

e 6. BHETELHARTE); 'H NMR
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(500 MHz, DMSO-dg) § 13.51 (s, 1H,5-OH), 8.05
(d, J=8.9Hz, 2H, H-2’, 6'), 7.19(d, J=8.9 Hz,
2H, H-3', 5, 6.91(s, 1H, H-3), 6.55(s, 1H,
H-8), 4.58(d, 1H, H-1"). 3C NMR(126 MHz,
DMSO-ds) & 182.04(C-4) , 163.60(C-2) ,
162.87(C-7) , 160.70(C-9) , 160.30 (C-4) ,
156.31(C-5) , 128.22(C-2', 6'), 121.13(C-1),
116.62(C-3', 5'), 109.03(C-6), 103.82(C-10), 103.49
(C-3), 93.78(C-8), 81.65(C-5"), 78.97(C-1"),
73.08(C-2"), 70.65(C-3"),70.20(C-4"), 69.63(C-5"),
61.51(C-6"). LA F &l 5 SCHfour B B A — 3 1201,
S BB Y 6 R At FR

k&YW 7 WEKRK(HE); H
NMR(500 MHz, DMSO-ds) 67.31 (d, J=8.6 Hz,
1H, H-6"), 7.29 (s, 1H, H-5'), 7.22 (d, J=8.5 Hz,
1H, H-2'), 6.47(s, 1H, H-3), 6.36(s, 1H, H-8),
4.89(s, 2H, H-17), 4.84(s, 1H, H-1"), 4.16(t,
J=7.7Hz, 1H, H-2"), 3.90(d, J= 11.4Hz, 1H,
H-6"), 3.88(dd, J=20.1, 11.3 Hz, 2H, H-6"), 3.53(d,
J=9.0 Hz, 1H, H-3"), 3.50(d, J=1.9 Hz, 1H, H-3"),
3.48(s, 1H, H-4"), 3.46(s, 1H, H-4"), 3.45(d,
J=1.8 Hz, 1H, H-5"), 3.42(s, 1H, H-5"), 13C NMR
(126 MHz, DMSO-dg) 9165.34(C-2), 105.10 (C-3),
183.99(C-4), 162.14(C-5), 109.33(C-6), 165.22(C-7),
95.48(C-8) , 158.72(C-9) , 105.35(C-10) |,
127.00(C-1'), 114.92(C-2'), 148.62(C-3'), 150.12(C-
4y, 117.92(C- 5, 119.96(C-6), 75.39(C-1"),
72.67(C-2"), 82.73(C-3"), 71.91(C-4"), 80.24(C-5"),
63.01(C- 6”), 103.19 (C-1"), 74.86(C-2"),
78.51(C-3") , 71.39(C- 4", 77.61 (C-5") ,
62.54(C-6"). VI &l 5 S0l R A — 3 1 g
YOG T R B R -4-O- I R A

&Y 8: WAk KR(HE); H
NMR(500 MHz, MeOD) ¢ 7.89(d, J=8.2 Hz, 2H,
H-2', 6'), 7.23(d, J=8.4 Hz, 2H, H-3', 5'), 6.60(s,
1H, H-3), 6.46(s, 1H, H-8), 5.06(d, J=5.4 Hz,
1H,H-1"),4.23-4.18(m, H-1"). 13C NMR(126 MHz,
MeOD) 6183.53(C-1), 165.17(C-2), 104.99(C-3),
184.06(C-4) , 162.20(C-5) , 109.40(C-6) |,
165.47(C-7) , 95.47(C-8) , 158.77(C-9)
105.37(C-10), 126.06(C-1'), 129.31(C-2', C-6'),
118.16(C-3', C-5'), 162.17(C-4"), 75.39(C-1"), 71.92
(C-2"), 80.25(C-3"), 71.43(C-4"), 82.74(C-5"),
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63.02 (C-6") , 101.80(C-1") , 74.93(C-2") ,
78.05(C-3"),72.69(C-4"), 78.43(C-5"), 62.63(C-6").,
AL Bt 5 SCikoe B A — 32 i s e b A 8
SRR

&Y 9: AEmAFR); 'H NMR (500
MHz, DMSO-ds) 50.67(s, 3H, H-24), 0.75(s, 3H,
H-25), 0.81(d, J=6.4 Hz, 3H, H-29), 0.87(d, J=3.3
Hz, 3H, H-30), 0.91(s, 3H, H-26), 1.04(s, 3H,
H-27), 3.00(dt, J=9.6, 4.8 Hz, 1H, H-3), 5.14(dt,
J=14.7, 2.9 Hz, 1H, H-12), 3C NMR (126 MHz,
DMSO-ds) 636.51(C-1), 26.97(C-2), 76.81(C-3),
38.21(C-4), 54.76(C-5), 17.98(C-6), 32.69(C-7),
39.09(C-8), 46.99(C-9), 38.48(C-10), 23.25(C-11),
124.56(C-12) , 138.18 (C-13) , 41.63(C-14) ,
28.24(C-15) , 23.79(C-16) , 46.81(C-17) ,
52.36(C-18) , 38.36(C-19) , 38.41(C-20) ,
30.16(C-21) , 36.30(C-22) , 27.52(C-23) ,
15.21(C-24) , 16.06(C-25) , 17.00(C-26) ,
22.83(C-27) , 178.26(C- 28) , 16.90(C-29) ,
21.06(C-30). LA I &l 5 SRk 0T HE BE A — 12381
WA 9 M RERIR

k&Y 10 AEBARED); *H NMR
(500 MHz, CDCls) ¢ 5.40-5.34(m, 1H, H-6), 3.57—
3.49(m, 1H, H-3), 1.01(s, 3H, H-18), 0.92(d,
J=3.2Hz, 3H, H-21), 0.86-0.84(m, 3H, H-29),
0.84- 0.79(m, 6H, H-26, H-27), 0.69(s, 3H H-19).
3C NMR(126 MHz , CDCls) §37.46(C-1) ,
31.86(C-2), 72.03(C-3), 42.50(C-4), 140.97(C-5),
121.94(C-6), 32.13(C-7), 32.11(C-8), 50.34(C-9),
36.72(C-10), 21.29(C-11), 39.98(C-12) , 42.53(C-13),
56.98(C-14), 24.52(C-15), 28.46(C-16), 56.26(C-17),
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