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Abstract: Objective To study the chemical constituents fromdried whole plant of alpine herb Gentiana nanobella, and to conduct
preliminary screening for antimalarial activity of the isolated constituents. Methods Ethyl acetate and n-butanol fractions of 75%
ethanol extract of the whole plant of G. nanobella were isolated and purified by repeated column chromatography padded with silica
gel, RP-18 and Sephadex LH-20, respectively. The structures of the isolated compounds were identified based on their physicochemical
properties and spectral data. The in vitro inhibitory activity of the testing compound against human Plasmodium falciparum 3D7 strain
was achieved with the SYBR Green [ method. Results A total of 11 phenol compounds were obtained and identified as 2,3-dihydroxy
benzoic acid methyl ester-3-O-f-L-rhamnosyl-(1"—2")-B-D-glucopyranoside (1), 2,3-dihydroxy benzoic acid-3-O-B-L-rhamnosyl-
(1"—2")-p-D-glucopyranoside (2), 2,3-dihydroxy benzoic acid methyl ester-3-O-B-D-glucopyranosyl-(1"—6")-p-D-glucopyranoside
(3), benzyl B-D-xylopyranosyl-(1"—6")-p-D-glucopyranoside (4), apigenin 5-O-B-D-glucopyranoside (5), salcolin B (6), apigenin-7-
O-B-D-glucopyranoside (7), benzoic acid (8), p-hydroxybenzoic acid (9), 3-hydroxy-2-methoxybenzoic acid (10), and isovanillic acid
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(11). Compound 6 exhibited an in vitro antimalarial activity against Plasmodium falciparum 3D7 strain with ICso 18.50 umol/L and

inhibition rate of 98.48% at a concentration of 50 umol/L. Conclusion Compounds 1 and 2 are new compounds, named gentinanoside

A and gentinanoside B. Compounds 1—11 were isolated from G. nanobella for the first time. G. nanobella is abundant in phenolic

compounds, and some compounds had certain antimalarial activity.

Key words: Gentiana nanobella C. Marquand; new phenolic glycosides; antimalarial activity; gentinanoside A; gentinanoside B; apigenin
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F1 A& 150124 "H-NMR 71 BC-NMR ##E (400/100 MHz)
Table 1 'H-NMR and '*C-NMR data of compounds 1 and 2 (400/100 MHz)
Wl 1 (CsDsN) 2 (CDs0OD)
OH oc OH oc
1 114.2 113.7
2 153.5 152.2
3 147.2 145.1
4 7.69 (1H, dd, J=8.1, 1.5 Hz) 122.6 7.09 (1H,d, J=7.7 Hz) 120.4
5 6.76 (1H, t, J = 8.1 H2) 119.2 6.62 (IH, t, J= 7.7 H2) 116.7
6 7.44 (1H, dd, J=8.1, 1.5 Hz) 1235 7.49 (1H,d,J=7.7 Hz) 124.3
7 171.2 165.5
7-0CHs  3.73(3H,s) 52.8
glucose
1 5.72 (1H,d,J=7.7 Hz) 100.8 5.02 (1H, d, J=7.6 Hz) 99.8
2 4.65 (1H, t, J = 8.4 Hz2) 78.0 3.26 (1H, m) 76.5
3 4.39 (1H, m) 80.1 3.51 (1H, m) 77.8
4 4.27 (1H, m) 718 3.35 (1H, m) 69.8
5 4.06 (1H, m) 79.3 3.65 (1H, m) 77.6
6 4.49 (1H, m), 4.34 (1H, m) 62.6 3.73 (1H, m), 3.58 (1H, m) 60.8
rhamnose
1" 6.57 (1H, d, J = 1.5 Hz) 102.7 5.24 (1H, s) 100.8
2" 4.88 (1H, m) 73.2 3.90 (1H, m) 70.9
3" 4.69 (1H, m) 73.1 3.62 (1H, m) 70.8
4 4.40 (1H, m) 74.8 3.29 (1H, m) 72.7
5" 5.10 (1H, m,) 70.6 4.03 (1H, d, J = 7.8 Hz) 68.7
6" 1.84 (3H, d, J = 6.1 Hz) 195 1.11 (3H, d, J = 6.0 Hz) 16.6

OH OH
o NP OCH; o OH
HO 1O HO O,
HO-) 4 OH O HO OH O
(6] (6]
mj??H mj;?
HO

/o
HO oy OH

1 2

1 k& 1~2

Fig.1 Structures of compounds 1—2

OH - OH -
OCHj; OH
HO 0.0 HO 0.0
HO > OH O HO OH O
Qo\ 0
@Q? - Ho ZZ~L

HO
HO (g HO &y
1 2
'H-'THCOSY =~ —> HMBC (H—>C) - » ROESY

2 L&Y 1502 B95XH 'H-'"H COSY. HMBC X
ROESY X155
Fig.2 Key 'H-'H COSY, HMBC and ROESY correlation
signals of compounds 1 and 2

BC-NMR 1B e &3, a2 5 1 iREE
AR IEAAFRLL, XAUAEEY) 2 £ AR T fE
5, UG 2 MR IR T IR S H AR R A
. HARHE HMBC 27K, H-1'(6u5.02) 5 C-3 (dc
145.1) #H2%, H-1"(0un5.24) 5 C-2'(5¢70.9) #H%,
EE5HAEY 1 PIEABARA B —3, R
WIERE C20 E, A IR C-3 £ B
A, MR AT AR A R, A EATERR,
HEEEW) 2 1 2 M2 20 R DB (r=
21.8 min) I L-FZ=HE (r=18.5min). R4 H-1"1)
HEHE (J=7.6Hz), TiEH &S T Np-1
BRI AR ZHEY T RS YRE L 2
B R TT A G AR A, HERTL &4 2 R
BT RONB-F T . 43 B % e Ak SRR
2,3- 5 OK B R -3-O-B-L-MHE i B 2 3 -(17—2")-
B-D- N i 78] % R . 183 SciFinder KRG R, AE
ZHEWMABNEY, A NI REE B
(gentinanoside B), #itguiE 1 fw, HE 'H-'H
COSY. HMBC }, ROESY % —#i: KB 2
Fizx, NMR 4 W& 1.
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&Y 3: #HEE A, "TH-NMR (400 MHz,
CD30D) ¢: 7.54 (1H, dd, J = 8.1, 1.5 Hz, H-4), 7.48
(1H, dd, J= 8.1, 1.5 Hz, H-6), 6.90 (1H, t, J= 8.1 Hz,
H-5), 492 (1H, d, J= 7.3 Hz, H-1"), 437 (1H, d, J =
7.7 Hz, H-1"), 3.95 (3H, s, 7-OCH3); 3C-NMR (100
MHz, CD30D) d: 114.6 (s, C-1), 152.7 (s, C-2), 124.4
(s, C-3), 120.3 (d, C-4), 123.6 (d, C-5), 147.2 (d, C-6),
71.8 (s, C-7), 53.0 (q, 7-OCH3), 102.7 (d, C-1), 75.2
(d, C-2"), 77.9 (d, C-3"), 71.6 (d, C-4"), 77.9 (d, C-5"),
69.7 (t, C-6"), 104.7 (d, C-1"), 74.8 (d, C-2"), 77.5 (d,
C-3"),71.3 (d, C-4"),77.6 (d, C-5"), 62.7 (t, C-6""). LA
EE S SRR S A B, WStk E Y 3N
2,3- 7 F5 Fk A HER W G -3-O-B-D- N MR A 7 B 3 -
(1"—6")-B-D-NHE R 78 2 AR

& 4. EOE A, 'H-NMR (600 MHz,
CDs0D) ¢: 7.37 (2H, d, J = 7.6 Hz, H-2, H-6), 7.27
(2H, t, J = 7.5 Hz, H-3, H-5), 7.22 (1H, t, J= 7.3 Hz,
H-4),4.30 (2H,d,J=7.7Hz, H-1',1"); 3C-NMR (150
MHz, CD30D) d: 139.0 (s, C-1), 129.3 (d, C-3, 5),
129.2 (d, C-2, 6), 128.7 (d, C-4), 71.9 (s, C-7), 103.3 (d,
C-17),75.1 (d, C-2),77.9 (d, C-3", 71.2 (d, C-4"), 77.1 (d,
C-5%, 69.8 (t, C-6"), 105.6 (d, C-1"), 74.9 (d, C-2"), 77.8
(d, C-3"), 71.5 (d, C-4"), 66.9 (d, C-5"). LA EHdE 5
HRARIE B A — 302, MU B 4 R EE-B-D-IHLR
AHEFE(1"—6")-B-D-MH IR A A

&9 5: HEHMA, 'HNMR (400 MHz,
CsDsN) 6: 7.91 (2H, d, J = 8.4 Hz, H-2', 6"), 7.26 (2H,
d,J=8.4Hz H-3"5",7.12 (1H, d, J= 2.1 Hz, H-8);
BC-NMR (100 MHz, CsDsN) 6: 163.0 (s, C-2), 102.1
(d, C-3), 183.2 (s, C-4), 165.4 (s, C-5), 101.0 (d, C-6),
164.4 (s, C-7), 96.5 (d, C-8), 163.7 (s, C-9), 106.9 (s,
C-10), 122.0 (s, C-17), 117.4 (d, C-2', C-6", 129.3 (d,
C-3',C-5",158.2 (s, C-4"), 102.1 (d, C-1"), 75.1 (d, C-
2"),79.6 (d, C-3"), 71.5 (d, C-4"), 78.5 (d, C-5"), 62.7
(t, C-6") LA b 25¥5 5 Sk A 2 AR — 803, B e fk
H W5 N R-5-0-B-D- ML I H A B

&Y 6: WAk K. [o]; +16.0 (c 0.10,
MeOH). 'H-NMR (400 MHz, CsDsN) d: 13.69 (1H, s,
5-OH), 7.58 (1H, d, J = 1.7 Hz, H-2"), 7.42 (1H, dd,
J=8.1, 1.7 Hz, H-6"), 7.35 (2H, s, H-2', 6'), 7.31 (1H,
d, J=8.1 Hz, H-5"), 7.05 (1H, s, H-3), 6.90 (1H, d, J =
2.0 Hz, H-8), 6.79 (1H, d, J = 2.0 Hz, H-6), 5.76 (1H,
d,J=4.9 Hz, H-7"), 4.71 (1H, dd, J = 12.0, 5.2 Hz, H-

9"a), 4.38 (1H, dd, J= 12.0, 3.3 Hz, H-9"b), 3.83 (6H,
s,3',5'-OCH3), 3.76 (3H, s, 3"-OCH3); 3C-NMR (100
MHz, CsDsN) d: 164.2 (s, C-2), 106.2 (d, C-3), 183.0
(s, C-4), 163.5 (s, C-5), 100.5 (d, C-6), 166.5 (s, C-7),
95.5 (d, C-8), 158.9 (s, C-9), 105.4 (s, C-10), 127.1 (s,
C-1",105.1 (d, C-2', 6"), 154.4 (s, C-3", 5"), 140.8 (s, C-
4", 56.7 (q, 3', 5'-OCH3), 134.7 (s, C-1"), 111.9 (d, C-
2"), 148.7 (s, C-3"), 147.7 (s, C-4"), 116.4 (d, C-5"),
120.9 (d, C-6"), 74.1 (d, C-7"), 88.6 (d, C-8"), 62.0 (d,
C-9"),56.1(q, 3"-OCH3)., LA b #¥s 5 SClikifaE 3 4
— 04, W E LAY 6 A salcolin B.

&Y 7: EHEH K. 'H-NMR (400 MHz,
CsDsN) d: 13.66 (1H, s, 5-OH), 7.91 (2H, d, J=8.7 Hz,
H-2', 6", 7.22 (2H, d, J = 8.7, H-3', 5"), 7.14 (1H, d,
J=2.1Hz, H-8), 6.95 (1H, s, H-3), 6.89 (1H, d, J=2.1
Hz, H-6), 5.90 (1H, d, J = 7.5 Hz, H-1"); BC-NMR
(100 MHz, CsDsN) 6: 165.4 (s, C-2), 104.5 (d, C-3),
183.3 (s, C-4), 158.4 (s, C-5), 101.1 (d, C-6), 164.5 (s,
C-7), 95.8 (d, C-8), 163.0 (s, C-9), 107.0 (s, C-10),
122.5 (s, C-1"), 129.5 (d, C-2', C-6"), 117.4 (d, C-3', C-
5", 163.0 (s, C-4"), 102.2 (d, C-1"), 75.3 (d, C-2"), 79.7
(d, C-3"), 71.5 (d, C-4"), 78.9 (d, C-5"), 62.8 (t, C-6").
DA b2 5 SRR F A5, WA 7
NI E-T-O-B-D-H B HE T -

W) 8: HEE S (E AT . 'H-NMR (400 MHz,
CDCls) d: 8.14 (2H, m, H-2, 6), 7.62 (1H, m, H-4), 7.49
(2H, t, J = 7.7 Hz, H-3, 5); '3C-NMR (100 MHz,
CDCl3) 6: 130.4 (s, C-1), 129.4 (d, C-2,6), 128.6 (d, C-
3,5), 134.0 (d, C-4), 172.6 (s, C-7). LA_F¥¥E 5 ik
fRIEHEAR O, HUEENEY) 8 NARHE.

& 9: HEE{E. 'TH.NMR (400 MHz,
CD;COCDs) 6: 7.93 (2H, d, J = 8.6 Hz, H-2, 6), 6.92
(2H, d, J = 8.6 Hz, H-3, 5). LA % 5 SCilikho 5
A—207, @I 5 AE A G AT R e
e B 9 AXHRIERH IR .

&Y 10: BHtktd (ABRD . TH-NMR (400
MHz, CD;COCD3) 6: 7.34 (1H, dd, J = 8.0, 1.8 Hz, H-
6), 7.13 (1H, dd, J= 8.0, 1.8 Hz, H-4), 7.05 (1H, t, J =
8.0 Hz, H-5), 3.91 (3H, s, 2-OCH3). LL_F¥¥E 5 ik
FRIEFEAR S, FERAE AL G AEAT I Z 5T
MR, WEia Y 10 R 3-8 2- AL R H R

&Y 11: AR K. 'H.NMR (400 MHz,
CDs;COCDs) d: 7.49 (1H, d, J=2.0 Hz, H-2), 7.44 (1H,
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dd, /=8.3,2.0 Hz, H-6), 6.89 (1H, d, /= 8.3 Hz, H-5),
3.80 (3H, s, 4-OCHs). LA -%#5 5 SCik s A —
U9, g 5 RA ST E e i,
EEY 11 AR .
32 IEREMMR
WBIWPEIRE (R 2), RIFLE 1 /21
ThEEE; &Y 6 75 50 pmol/L KEETR, XA
AR AIME R HL R FN 20 98.48%, HA BT HTIE
T o i — 0 FLEAT 5L, 1Cs fH 4 18.50 pmol/L.
F2 AW I~11 HBIEIMIEEME (XLs,n=3)
Table 2 Partial in vitro antimalarial activity of compounds
1—11(X+s,n=3)

&Y W EEI(umol L1 I ZE1%
Hims 1 98.29+1.22
1 50 1.23+2.10
2 50 -0.33+2.65
6 50 98.48+0.39
8 50 3.43+£5.97
9 50 2.87+5.41
10 50 6.93+3.36
11 50 5.64+2.74

4 Tig

A TE B AE S RESE I b 73 AT 2 T 2 4S8
MyEHRET 152, ETHEM1IALEN 2 NLT
WA T KT AT RERE,  H9F T Hh At xS B e e T g i
FRBEALROFATS , AAULIGAIE 1A RZE AT T 2 BRALTE AR
1 HATRENE, SRR AL EY) 1 AR, HEBR T AL
PR AT RENE o

JERB SR T BES AT IR BERE S 7y B
WA MIEE A iSRG s, Hd,
MG AL SR RN R s oy, bk
KL, SRR, AmAINER, BATIR.
BUR. AN DURE LIRSS BRI, R JEE
JRAEY) T LRy T80, Dy, FIEEE R B
B2 =R s VR e IR BAR S )
JRSA, IIHEERE SRR SR L SRS e
FHGEH . SEH . DEEBRAE NI E RS
P ERE S R RARBLARTFUAR, B E
BEA = . MtER Y, MR RA
PRI R SR B W FUARE, A BOE TR, R,
FACE R SN SRR h 254 Je . RIUAEA
BRZESE, MBS XA T A . 1R
Yo SCHRARIE e RH SR 0 i AN L AL S 52
B 0 S B AR B B S A O, R E A B A

SR AR, HPURE SRR, Xu FE,

R EY) 3 KBTEWRES 0.98 mg/mL I, *f

75 R AR S B AR KB HIHRIE R, 0 B

BN 2.0 0.8cem. [RINF, %@ By H

AT AR 5L B A I 25 () OR3P 12200, (Rt

A AN E IR Re 2 BAPIRE . bt ]

i FIR FIPRSETTTH DI, BB 5 2 5545

BT B RA A W 5 WA M OIS R v Rk —

5%

AT TENENIERIE 75% L BESR I 193] T
11 NEPERCT, B 2 M E RIS, 57
ZHEI BTGRP &Y 6 Bosth—E
PUEIG T, 1Cso {H A 18.50 umol/L, 5t B I 53
R ZHEDPIEEERR Y 2 —. BRI R
PP HBUE AR, BB 5 IE A oA 2R Y )
PUSTETERGY, AR — RN T . = AR
HYBHEFEE, RAWILSH KA, &
Wt — D R T e RIS AE I 25 DRk, iR
NHEFE S TF K FH = i Je IR RHE P B IR S 44 1 5k
oAk -

Edt: FEMAFRLERED R RATLE
KA 7 INFRAEJE R R SR I8 A A
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