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Study on flavonoid glycosides from Gentiana veitchiorum
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Abstract: Objective To study the flavonoid glycosides from the aerial parts of Gentiana veitchiorum. Methods The compounds were
isolated and purified by silica gel and ODS chromatography in addition to p-HPLC. The structures of the isolated compounds were identified
on the basis of 1D & 2D NMR spectroscopy methods. Results Six compounds were isolated from the aerial parts of G. veitchiorum and
identified as 5,7,3',4"-tetrahydroxyl flavone-6-C-B-D-glucopyranosyl-4'-O-3-D-glucopyranosyl-(1—6)-p-D-glucopyranoside (1), isoorientin
(2), isovitexin (3), isoscoparine (4), isoorientin-4"-O-glucoside (5), and isosaponarin (6). Conclusion Compound 1 is a new compound
named isoorientin-4"-diglucoside, and compounds 5 and 6 are isolated from this plant for the first time.
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flavone-6-C-B-D-glucopyranosyl-4'-O-f-D-glucopyra
nosyl-(1—6)-B-D-glucopyranoside , 1) J2f B 2
(isoorientin, 2). FA4HHIEF (isovitexin, 3). F&#&
{67 (isoscoparine, 4). 7 [ KK -4'-O-Hi % W5 H
( isoorientin-4'-O-glucoside , 5 ) Ml 7 & & {Ff
(isosaponarin, 6). HHHWEY 1 k&Y, e
Y151 6 NE IR MY T 7 B 153
1 XEEHR

HRR A L4 (Biichi A ] ), Waters 2767 il
S RRAR 15X (Waters A H]), 500 MHz ¥/
HHRIC (Bruck A H]); FUE T =0 PEHEBIZE KATI
(BT (Waters 47 ), Evolution 201 2840 a] Iy
JEIGEEAL (Thermo A ], £LAMEIEAL (Thermo 2
"), HEEEEER (200~300 H) N ST
P, O S A (s e, /K9 kEatioK .

FEAE R BRI T WU NA LIRS, hluiER
SRV L e N E KB e Gentiana veitchiorum
Hemsl., #rA (201509012) BLARHK T 74 g [k K 2
BRI R A E
2 RS

TR K& e EFSr 5.0 kg ¥R, H
50%CEHRIE 3 d JEFAEIRSRE 3 I, IR YE S
3 AR CREGTNE, EIE W IRAE15I2E 210.0
g, B 40.0 g IRF FHRERAE il o, DA S -
HEAFI RS (10 013 0 1) FATEREE VR, 15
M IA~ID. HA, IC (14.5g) S ERAHEE,
HIEE-7K (20%. 30%- 70%. 100%HEE) HREEGEM,
20%~30%LE i & 43 ICa (3.0 g5 70%~100%
Vel A & 9F43 1ICb (5.0 g); 1Ca AT ICb 20T
ROBAR IS %, RS 0.1%0KZBRI1 30%H
WL (A) -100%HlE (B) 57 ARS8, #Za1 M
JPgelt: 0~90 min, 100%~79%A; 90~120 min,
79%~70%A, PR E 8mL/min; KAl K 254 nm;
B2 EY 1~6.
3 HWETE

W& 1: I RR K, HR-ESI-Q-TOF-
MS BoRES T BTN miz: 771.197 8 [M—H]
(Cx3H30021, HHHEAME 771198 4), HaE 1N
C33H400210 UV Amax 15 18 336 nm, 5 I1 N 274 nm;
IR il R FE (3414 em™) FIFRIEE (1649 ecm™)
HIAadRsl, A RIAHE 2R3N (1615, 1518,
1467 cm™); 10%MilR CRE R H (A, mifmAE

BRE, SR ZEY A ETE R EY . 'TH-NMR
(R D R ERA 2N HERIESES 66.79 (1H, s)
56.52 (1H,s), | N ABX #4t [67.47 (1H,d,J=2.0
Hz), 7.50 (1H, dd, J = 8.5, 2.0 Hz), 7.41 (1H, d, J =
8.5 Hz)]; *C-NMR i (£ 1) EInF 33 Mrlss,
FHE 1T MRS S (6c 182.2), 14 N I5HAE 5 (H
o6 M EEUL, dc 147.3~165.0); 454 HSQC i
WA 3 B IEIREE S [0c 73.7 5 0 4.60 (1H,
d, J=9.5 Hz), dc 101.8 5 6y 4.85 (1H, d, J = 7.5
Hz), 5c 103.8 5 6y 4.25 (1H, d, J= 7.5 Hz)], $#Eni%
A B R ) = . e 2 MRS DU S A
By o1 AHEEE DR E B AR E, 2 R o)
BC-NMR %5 F 2B AU, 75 HMBC i (&
1 1, 0n4.60 (H-1") 5 oc 161.1 (C-5), 109.5 (C-6),
165.0 (C-7) #HG, RUKIFEALT C-6 £iI; on 4.85
(H-1") 5 dc 147.3 (C-3'), 148.9 (C-4"), 116.7 (C-5") #H
5, RS 2 MWEEET C-A'hL; 55 3 AL 5L
A 0u 4.25 (H-1"") 5 oc 68.9 (C-6") M, FWIH3
APERLIE T2 2 MBE) C-6""4%, 0n 3.57 (H-6") 5 dc
103.8 (C-1"") [ HMBC A} R LK 6n 3.57 (H-6")
F1 425 (H-1"") ] ROESY X & (1) #—HEsx
T ik BC-NMR 454 HSQC F1 HMBC
WS ERERE SR 3 AL R AT 3 A
IR i i 1) T R A HE RN 7.5 7.5,
9.5 Hz, RUHIEIIEESSE B ML, 25 BTk, (&M
1 A 57,3 4- VU ¥2 35t 55 i -6-C-B-D- MLk e ] 2] B 25 -
4'-O-B-D- T 48] 2] A -(1—6)-B-D- P I 1 2 AR iy
YNF R4 R EINEL

AW 2: 3 TG E JE R R . HR-ESI-Q-TOF-MS
mlz: 447.092 5 [M—H] . 'H-.NMR (500 MHz,
CD;OD) §: 7.43 (1H, dd, J = 7.8, 2.0 Hz, H-6'), 7.41
(1H, d, J = 2.0 Hz, H-2), 6.90 (1H, d, J = 7.8 Hz,
H-5), 6.69 (1H, s, H-3), 6.50 (1H, s, H-8), 4.60 (1H,
d, J=10.0 Hz, H-1"); '*C-NMR (125 MHz, CD;0D)
5: 163.7 (C-2), 102.8 (C-3), 181.9 (C-4), 160.7 (C-5),
108.9 (C-6), 163.3 (C-7), 93.6 (C-8), 156.3 (C-9),
103.4 (C-10), 121.5 (C-1"), 113.3 (C-2'), 145.8 (C-3),
149.8 (C-4"), 116.1 (C-5'), 119.0 (C-6'), 73.1 (C-1"),
70.3 (C-2"), 79.0 (C-3"), 70.7 (C-4"), 81.6 (C-5"),
61.5 (C-6"). LA F#HE 5 SCifdfoE — 20, #ofe ik
G2 NREEHE,

WA 3: 3T E X R K . HR-ESI-QTOF-MS
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£1 L& 15 "TH-.NMR F1 3C-NMR #4E (500/125 MHz, DMSO-ds)
Table 1 'H-NMR and *C-NMR data of compound 1 (500/125 MHz, DMSO-dp)

20 dc ou {73 IA oc ou
2 163.4 3" 79.5
3 104.3 6.79 (s) 4" 70.4
4 182.2 5" 82.0
5 161.1 6" 61.9
6 109.5 1" 101.8 4.85(d,J=7.5Hz)
7 165.0 2" 71.1
8 94.3 6.52 (s) 3 76.2
9 156.8 4" 69.6
10 103.6 5" 77.4
1 125.2 6" 68.9
2' 113.8 7.47 (d, J=2.0 Hz) | 103.8 4.25(d,J=17.5Hz)
3 147.3 2" 73.8
4! 148.9 3 76.6
5 116.7 7.41 (d,J=8.5Hz) 4" 70.5
6’ 117.2 7.50 (dd, J=8.5,2.0 Hz) 5 71.5
1" 73.7 4.60 (d, J=8.0 Hz) 6" 61.5
2" 70.6

OH
4' O30 g OH
- OH
/ OH WOH
OH

~ 7

DA N
HMBC ROESY

1 &M 1 HEH1FIEE HMBC 71 ROESY X &
Fig. 1 Structure of compound 1 and its key HMBC and ROESY correlations

mlz: 431.097 6 [M—H] . 'H-NMR (500 MHz, CD;0D)
5. 7.66 (2H, d, J = 8.0 Hz, H-2', 6'), 6.78 (2H, d, J = 8.0
Hz, H-3', 5'), 6.42 (1H, s, H-3), 6.33 (1H, s, H-8), 4.79
(1H, d, J = 10.0 Hz, H-1"); “C-NMR (125 MHz,
CD;OD) 6: 164.7 (C-2), 102.4 (C-3), 182.5 (C-4),
160.6 (C-5), 107.7 (C-6), 163.4 (C-7), 93.9 (C-8),
157.2 (C-9), 103.8 (C-10), 121.6 (C-1'), 128.0 (C-2"),
115.6 (C-3"), 161.3 (C-4), 115.6 (C-5"), 128.0 (C-6"),
73.9 (C-1"), 71.2 (C-2"), 78.7 (C-3"), 70.4 (C-4"), 81.2
(C-5"), 61.5 (C-6"). LA L% 5 ks —3", g
WE AW 3 AT .

&Y 4: EEK K. '"H.NMR (500 MHz,
CD;0D) ¢: 7.33 (1H, d, J = 7.0 Hz, H-6"), 7.27 (1H, s,
H-2'), 6.86 (1H, d, J = 7.0 Hz, H-5'), 6.45 (1H, s,

H-3), 6.35 (1H, s, H-8), 4.92 (1H, d, J = 10.0 Hz,
H-1"), 3.84 (3H, s, -OMe); '*C-NMR (125 MHz,
CD;OD) §: 164.3 (C-2), 102.7 (C-3), 182.4 (C-4),
160.5 (C-5), 108.9 (C-6), 163.3 (C-7), 93.9 (C-8),
157.1 (C-9), 103.8 (C-10), 121.9 (C-1"), 108.9 (C-2"),
147.9 (C-3"), 150.6 (C-4"), 115.3 (C-5"), 120.2 (C-6"),
73.9 (C-1"), 70.4 (C-2"), 78.7 (C-3"), 71.3 (C-4"),
81.2 (C-5"), 61.4 (C-6"), 58.2 (-OMe). LA E##5 5
wRfRIE — 2, WO e A 4 N REERE.
&Y 5: O IERM AR, HR-ESI-QTOF-MS
m/z: 609.145 7 [M—H] . 'H-NMR (500 MHz, DMSO-
ds) 0: 7.50 (1H, d, J = 8.0, 2.0 Hz, H-6'), 7.49 (1H, d, J =
2.0 Hz, H-2'), 7.24 (1H, d, J = 8.0 Hz, H-5"), 6.79 (1H, s,
H-3), 6.52 (1H, s, H-8), 4.60 (1H, d, J = 9.5 Hz, H-1"),
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4.89 (1H, d, J = 7.0 Hz, H-1""); “C-NMR (125 MHz,
DMSO-ds) d: 1632 (C-2), 104.3 (C-3), 182.2 (C-4),
161.1 (C-5), 109.5 (C-6), 165.0 (C-7), 94.3 (C-8), 156.8
(C-9), 103.6 (C-10), 1252 (C-1"), 114.0 (C-2'), 147.6
(C-3"), 149.0 (C-4"), 116.5 (C-5), 118.8 (C-6'), 73.6
(C-1"), 70.6 (C-2"), 79.5 (C-3"), 70.2 (C-4"), 82.0
(C-5"), 61.9 (C-6"), 101.7 (C-1""), 71.1 (C-2""), 76.4
(C-3"), 70.2 (C-4"), 77.8 (C-5"), 61.2 (C-6""). LA ¥k
5 Sk oE — 25U, WfEth &Y 5 N RAE
F-4"-O-B-D-ME R AT o

&M 6: BOIERM A, HR-ESI-QTOF-MS
miz: 593.150 4 [M—H] . 'H-NMR (500 MHz, DMSO-
ds) 0: 8.03 (2H, d, J = 7.5 Hz, H-2', 6'), 7.19 (2H, d,
J = 8.5 Hz, H-3', 5'), 6.86 (1H, s, H-3), 6.52 (1H, s,
H-8), 5.03 (1H, d, J = 5.6 Hz, H-1""), 4.60 (1H, d, J =
9.5 Hz, H-1"); C-NMR (125 MHz, DMSO-ds) o:
163.1 (C-2), 104.2 (C-3), 182.3 (C-4), 160.7 (C-5),
109.6 (C-6), 163.1 (C-7), 94.4 (C-8), 156.9 (C-9),
103.5 (C-10), 124.5 (C-1"), 128.6 (C-2"), 117.1 (C-3"),
161.1 (C-4"), 117.1 (C-5"), 128.6 (C-6'), 73.7 (C-1"),
70.7 (C-2"), 79.5 (C-3"), 70.1 (C-4"), 82.0 (C-5"),
61.9 (C-6"), 100.4 (C-1""), 71.1 (C-2""), 77.0 (C-3""),
70.1 (C-4""), 77.6 (C-5""), 61.1 (C-6""). LA L¥¥E 5
SRR TE — 3, MRS 6 N R B .
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