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BRSO3 Swertia mussotii Franch (A6 5 KATUMRNE MEEATRISY o i3 R F] 2 P A2 A K
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(2) .1-hydroxy-3,5,8-trimethoxyxanthone (3) | 1-hydroxy-3, 7, 8-trimethoxyxanthone (4 ) .4, 6, 8-trihydroxy-1,2,3,5-
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Study on the Chemical Constitutions-and Activity of the
Ethyl Acetate Extract from Swertia mussotii
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Abstract:The aim of this research wasto study the chemical constituents and antitumor activity of Swertia mussotii
Franch. The ethyl acetate fraction of Swertia was isolated and purified by percolation and various column chromatogra-
phy,and the chemical composition of Swertia was studied by using physicochemical properties, combining with HR-ESI-
MS."H NMR and ®C NMR; They were named as;1,5,8-Trihydroxy-3-methoxyxanthone (1) ;1,7-Dihydroxy-3,8-dime-
thox yxanthone (2) ;1-Hydroxy-3,5,8-trimethoxyxanthone (3) ;1-Hydroxy-3,7,8-trimethoxyxanthone (4) ;4,6,8-Tri-
hydroxy-1,2,3,5-tetraméthoxyxanthone (5) ;Luteolin (6) ;Isoorientin (7) ;Isovitexin (8) ;Swertiamarin (9) ; Gentiopi-
croside (10). Compound 5 was isolated from Gentiana plants for the first time,Compounds 6 and 8 were isolated from
Swertia mussotii. for the first time. The cytotoxic activity of the B16 cell ,the glioma C6 cell and the hepatoma HepG2 cell
was tested. Finally; the structures of 10 compounds were identified. The results showed that compound 5 has a significant
inhibitory ‘activity on the glioma C6 cells with 1Cy, value at 8.9 pM.
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FEEMTRERE (7 B i PEAL ) ™, h 5 BA
200 ~300 H 300 ~400 H) ; iR AHHEZ 47448 RP-18
(Merck 23 A, fE 1% ; BA% :40 ~ 60 pwm) ; TLC Z iR
(MG T 2 58 55 i T & A W), vh B JA
0.15 ~ 0. 2 mm) ; Sephadex LH-20 ( Pharmacia Bio-
tech , % #) ; MCI CHP-20P ( =23 {L A H), H A )
L5 R 5 ¥ A PR ' i 78 AL (EYELA, H
A) 5 B Y (Agilent, {8 [H; 6210 TOF LC-MS ),
BRUKER AVANCE III 400 NMR #% % 3£ 4% 1% ( LU
TMS HAFR) 52Kl % HPLC . ODS( Welch, [ ;250
x 10 mm,5 wm) ,0DS(YMC, HA) , {43 % ( Hita-
chi, H7 s pump L-7110 ) 15 b/ 0] DLOG-4 I £5% 5 18
IR FRAE B TAE B 7 RT B .96 fLil
FLAREAR (20 A B IRE KT BRI DR AR BEARAY
(SUNRISE, %ii+) . 2 JHE 18 5 ( Leica, f21) | 3
Yol IS . HARRR R ot

A S i ) PG5 24 SR ) T ) ol I s g 5 4
T2 T, 28 V0 R A KA A ARl S TR AR
R BRI AU 5 1 Hoh e IR S s A ) )
V% 3% ( Swertia mussotii Franch. ) i) 142 420 kL
A BARE T4 P 2218 R 2 A A B e 5 TR B 3704
SR E

2 REE5SE

B )N PUAE T 2 T 1 4 30kg By e LK,
95% £ BB AR, & I PE PO, 180 e 4 I 15 B =
o BEBSBIAKPE MEIMAAE LR
PR FTIE T B 53 BIZEHR 38 I, ¥4 25 73 43 6 91
VOl VR 400 I 43 A 38 A S Bk A7 L £ R T S o7 A
IE TR

W LR CBEERAL(1 058 g) 5 1000 g £t (100
~200_H) ¥opRA 1, FH 7 000 g i fi (200 ~ 300
B2 AT IE M R A 2 0. BRI —
S - F RS 2R oM vk 2 R 1002 0,100 1,100 2,100
4 .100: 8 (100: 16 ,100: 32 1= 1 &fi I g () Lol it 4 7
Ve, A58 12 A5 (Fro 1 ~Fr. 12)

Fr.6(77 g) 28 1EAHRE B LA i k- 79 i 3R 45
(100:0 ~1: 1) BREEVR NG 1531 8 4143 (Fr. 6-1 &
Fr.6-8) , M Fr.6-4(10.6 g) FR-U#ATREB AT Z T,
ZATIMEE- R CTR(80: 1 ~ 1 1) B EEVE I ) , #4145
FY Fr. 6-4-2 [ Sephadex LH-20 B¢ i4:JZ 8, LAE

RGP - B (L 1) BB, 15 BG4 4(8.5
mg) f13(5.1 mg) . FEFr. 64-5, ZREA:EHT L
SP5-TRIA(80: 1 ~1: 1) RGuHEBEVENL S , 28 XAH
BEREHE RAE AT ZAT, 43 15 26 549 1(5. 6 mg)
F2(4.7 mg),

I Fr. 6-7(8.3 g) £ MCI CHP-20P #: 247, LI
B A e R B L (R 0, T A I E- S 2 SR (50+ 1
~ 1 1) A6 B R AT IE R A e A O oy A 80 774 4 4
(Fr.6-7-1 & Fr.6-7-7) B Fr. 6-7-7 J2 i #47 Seph-
adex LH-20 BEHEJZ M, LGNS -FREE(1: 1) Ak
N, BB E Y 51747 mg) s

ZH4% Fr.6-5(10.9 ¢) DA -H1 (90: 1 ~ 1
1) SR BE PR 0 R A 73 85, 4581 7 A2 53 (Fre
6-5-1 & Fr.65-7), Bt Fr. 6-5-4 i J] RP-18 2 Al fE
JEHT, LA 7K (102 907~ 701 30) S Bkt R 45 (1 i 47
B EEVEE, 1520659 8(21. 1 mg) .

HFr. 8-3-3 £ RP-18 J A AEJZ M7, DL BE-/K
(40: 60)VE R VEWE R 40, 198 5 A4 45 (Fr. 8-3-3-1
% Fri8-33-5) , Ho Fr. 8-3-3-2 i — 18 11 Sepha-
dex LH-20 Bt AE 20T, 1558046 59 9(12.6 mg) .

P E Fr. 8-3-3-3 fdi FH 2 il 45 HPLC, L) H -7k
(46:54) S sh AH AT 45 BRI, 15 21465 9 10
(11.9 mg) . 204> Fr. 8-3-3-5 JH 244144 HPLC 17
afifl, T BE-/K (502 50) 48 vk A Bk & 9 6
(15.8 mg) M1 7(17.6 mg) ,

3 HBHERE

wEW1 HEKAK(C,H,0q) , HR-ESI-MS.
m/z 275.0554[M + H]*_'H NMR ( CDCl,, 400
MHz) §,:11.93 (1H,s,1-OH),11.86 (1H,s, 8-
OH),7.29 (1H,d,J = 8.8 Hz,H-6) ,6.84 (1H,d,
J =8.7Hz,H-7),6.41 (1H,d,J = 2.0 Hz,H4),
6.34 (1H,d,J = 2.0 Hz,H-2),3.90 (3H,s,-
OCHy ) o IZ AR 5 Sk % b — 3%, i 55
AE¥ M 1,5, 8-Trihydroxy-3-methoxyxanthone (1,35,
8- = F k-3 - F AU L NN ) .

wawm?2 EEsRE M (CsH,0,) , HR-ESI-
MS:m/z289.0721[M + H] ", R¥#&'H NMR (400
MHz,CDCl,) §,:13.13 (1H,s,1-OH),7.37 (1H,
d,/ =9.1Hz,H6),7.15 (1H,d,J = 9.1 Hz,H-
5),6.36 (1H,d,J = 1.9 Hz,H4),6.33 (1H,d,J
= 2.0 Hz,H-2),4.03 (3H,s,-OCH,),3.88 (3H,
s,-OCH,) o 5 3CHR PEA T3 b — B0, s e 1,7-
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Dihydroxy-3 , 8-dimethoxyxanthone (1, 7-_ %% %£-3, 8-
k= ST

wEw3 REOERS M (CeHLO4) , HR-
ESI-MS:m/z 303. 0863 [M + H]*_'H NMR (400
MHz,CDCl,) §,:13.19 (1H,s,1-OH),7.18 (1H,
d,J/ =9.0 Hz,H-6),6.71 (1H,d,J = 9.0 Hz,H-
7),6.49 (1H,d,J = 2.2 Hz,H4),6.32 (1H,d,J
= 2.2 Hz,H-2),3.97 (3H,s,-0CH;),3.96 (3H,
s,-OCH;) ,3.87 (3H,s,-0CH;) . Z %35 £ 53
kX — %k, #% 22 S 1-Hydroxy-3, 5, 8-trime-
thoxyxanthone ( 1-¥323£-3 |5 ,8-= F1 & FENNR )

HEM4 REAFIRE M (CeH,Of) , HR-
ESI-MS: m/z 325.068 6 [ M + Na]*_,'H NMR (400
MHz,CDCl,) §,:13.25 (1H,s,1-OH),7.33 (1H,
d,J =9.2 Hz,H-6),7.16 (1H,d,J = 9.2 Hz, H-
5),6.33 (1H,d,J = 2.3 Hz,H4),6.31 (1H,d,J
= 2.2 Hz,H-2),4.00 (3H,s,-0OCH,),3.93 (3H,
s,-OCH,) ,3.87 (3H,s,-0CH,) . iZ¥4 5 3cik”
*of bt — 2, B % %€ S 1-Hydroxy-3,7 , 8-trimethoxyxan-
thone (1-¥2%£-3,7 ,8-=HI & LM ) .

WEMS  HH B (CyH,0,) , HR-ESI
MS.m/z365.0879[M + H] * ,'H NMR (400 -MHz,
CDCl,) 8,:12.38 (1H,s,8-OH) ,6.39 (2H, s,4-
OH,H-7),5.43 (1H,s,H-6),3.86 (3H,s,-OCH,) ,
3.85 (3H,s,-OCH,),3.82 (3H,s,-0CHy) ,3. 65
(3H,s,-OCH,) . 5 3CHR" /3 o5, i S E H 4,
6,8-Trihydroxy-1,2,3 ,5-tetraméthoxyxanthone (4,6 ,8-
SRRHE-1,2,3 5P H AR ) Ak G o E IR
I HERHE ) h o B A2l e

WEW6 B K (CsH,0,) , HR-ESI-MS .
m/z 309. 037 3[ M +Na]*, HR#'H NMR (400
MHz;CD,0D) §,:7.40 (1H,dd,J = 8.6,2.2 Hz,
H-6"),7.38-(1H,s,H-2"),6.90 (1H,d,J = 8.6
Hz,H-5'),6.54 (1H,s,H-3),6.44 (1H,d,J = 2.1
Hz,H-8) ,6.21 (1H,d,J = 2.0 Hz,H-6) ;" C NMR
(100 MHz,CD,0D) §.:182.5 (C4),164.7 (C-7,
2),161.8 (C9),158.0 (C-5),149.6 (C-3"),145.
7 (C4'),122.3 (C-6"),118.9 (C-1"),115.4 (C-
5'),112.8 (C-2"),103.1 (C-3),102.4 (C-10) ,98.
7 (C6),93.6 (C-8), H3Clk"” —k, & iZibi
Pk Luteolin (R FRFLZ ) , Jy 1 U1 PG % 2F 3
IR,

EWmT IREOKAK(C, HyO,, ), HR-ESI-
MS:.m/z449.1078[ M +H] * ,'H NMR (400 MHz,
CD,0D) §,:7.35 (1H,d,J = 9.0 Hz,H-6"),7.34
(1H,s,H2"),6.88 (1H,d,J = 9.0 Hz, H5"),
6.51 (1H,s,H-8),6.46 (1H,s,H-3),3.90 (1H,
dd,J = 12.2,2.2 Hz,H-6""a),3.75 (1H,dd,J =
12.1,5.3 Hz, H6''b),3.51-3.40 (4H, m, H2"",
3',4",5");”C NMR (100 MHz,CD,0D) §,:182.6
(C4),164.8 (C-2),163.5 (C-7),160.6 (C-5),
157.3 (C-9),149.6 (C4')4,145.6 (C-3!),/122.1
(C-1"),118.9 (C-6'),115.4 (C-5"),112.7 (C-
2'),107.7 (C-6),103.8 (C-10),102.5 (C-3),93. 8
(C-8),81.2 (C-1'"),78.7 (C5'"),73.9 (C-3""),
71.2 (C2"")4,70/4 (C4'"),61.5 (C6"), 53
Bk H— 2, W 5 Tsoorientin (F2E ) .

LEW8 wEAKA(C,HyO0, ), HR-ESI-MS;
m/z 455.094 6 [ M + Na]*_,'"H-NMR (400 MHz,
CD,0D) 5,:7.78 (2H,d,J = 8.8 Hz,H=2",3"),
6.90 (2H,d,J = 8.8 Hz,H-5',6"),6.54 (1H,s,H-
8),6.45 (1H,s,H-3),3.90 (1H,dd,J = 12.2,2.2
Hz,H-6"'a) ,3.76 (1H,dd,J = 12.1,5.3 Hz,H-6"'
b),3.51-3.41 (4H,m,H-2"",3"",4"",5"");”C NMR
(100 MHz,CD,0D) §,:182.6 (C4),164.7 (C-7),
163.4 (C-2),161.4 (C-5),160.6 (C4'),157.2
(C-9),128.0 (C-3",5"),121.6 (C-1"),115.6 (C-
2',6"),107.7 (C-6),103.8 (C-10),102.4 (C-3),
93.8 (C-8),81.2 (C-5""),78.7 (C-3""),73.9 (C-
1'),71.2 (C2""),70.4 (C4""),61.5 (C6""), 5
SCHRT X e — 3, 5% R R Tsovitexin (S ) |
FE WM PGSE A S rh 4y 25 5 .

HE®M9 HEAKAK(CH,0,), HR-ESI-
MS:m/z397.1101[ M + Na] *;'H NMR (400 MHz,
CD,0D) §,:7.63 (1H,s,H-3),5.72 (1H,br s, H-
1),5.42-5.29 (3H,m,H-8,10),4.63 (1H,d,J =
7.9 Hz,H-1"),4.34 (1H,dd,J = 12.2,5.0 Hz, H-
7),3.89 (1H,dd,J = 11.9,2.0 Hz,H-6"a) ,3.67
(1H,dd,J = 12.0,5.6 Hz, H6'b), 3.39-3.29
(4H,m,H-2",3",4",5"),2.91 (1H,d,J = 9.2 He,
H-9),1.91 (1H,ddd,J = 14.1,12.9,5.1 Hz, H-
6a),1.74 (1H,br d,J = 13.5 Hz,H-6b) ;" C NMR
(100 MHz,CD,0D), §,:166.6 (C-11),153.4 (C-
3),132.4 (C-8),119.8 (C-10),107.5 (C4),98.8
(C-1),97.7 (C-1),77.1 (C5"),76.4 (C-3"),
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73.0 (C2"),70.0 (C4"),64.6 (C-7),62.9 (C-
5),61.2 (C6'),50.6 (C9),32.3 (C6). 5
Bk — 3, d % E R Swertiamarin (18 F 3
) o

LEWI0 HEkAR(C,Hy,0,) , HR-ESI-MS ;
m/z379.099 4 [M + Na]*;'H NMR (400 MHz,
CD,0D) 8,:7.45 (1H,s,H-3),5.75 (1H,m,H-6),
5.67 (1H,m,H-8),5.61 (1H,brs,H-1),5.26-5.19
(2H,m, H-10),5. 10 ~4. 96 (2H, m, H-7) ,4. 64

MeO. 3 4304 MeOO4bl M
ab MOH
OH (e} OH O Me

MeO a o) 4
MeQ™ 2
OMe o)

(1H,d,J = 7.9 Hz,H-1"),3.90 (1H,dd,J=11.9,
2.1 Hz,H-6'a),3.65 (1H,dd,J = 11.9,6.2 Hz,H-
6'b),3.37-3.29 (4H,m,H-2",3",4",5");*C NMR
(100 MHz, CD,0D) §,.:164.9 (C-11),149.2 (C-
3),133.6 (C8),125.6 (C5),117.1 (C-10),
115.8 (C-6),103.5 (C4),98.8 (C-1'),97.1 (C-
1),77.0 (C-5"),76.6 (C-3"),73.1 (C-2"),70.1 (C-
4"y ,69.5 (C-7),61.4 (C-6"),45.2 (€9), H k"™

o Hb—2k, ﬁjzg’gi‘ﬁ A Gentiopicroside ( JEHTRFY) o

Me
4b
4a O Meo
Bb B OMe
(e}

OH

4a
OH (¢] OMe

1 &M 1~10 L FEN

Fig. 1

4 EMENR
4.1 ZHRSFEUERR

ARYR S5 JIr gt FH B4 4 AR 7 R - B8 3K B16
PR TR P22 i TR GO 2 AR 50 - HepG 2
LAY

4 DMEM $555% 356 3 hn ARt (75 8 % 100
U/ml, f4%%8 £ 100 pe/mL) , & T 37 °C.5% CO,
SRR B 24 h ol ], fR 40 i AR K B 4R
J&i .7 PBS 5 # D-Hanks JEUEANME . AR R EETH
FEWIHACES 1 min J5, W0 RG24 LT AL, DA B A
10% Jif 4= 15 fR) 35 3% 55, WA T 40 Mo fifi L35 59 438k
Bl AR 96 FLAR Hr, FH I Bk T bk 14 47 40 i T
B, HBH K 100 G T F—2 81k

FH DMSO ¢ 735 0 B4 Bt 5 A% 3. 2 mg/mL 14 £
W AR T IR BEAR IR RS AR 96 fLak ., X
HE A FUn 5 S5 W R 20 M, AS i S A 25, 25 1 4
SUBNES SR, A0 4 i A i B 259 . A in 25 45

The chemical structures of compounds 1-10

RZJm ¥ 96 FLIE T 37
48 h,
4.2 EHEMLER

7 96 FLHIE IR 48 h JSHA 10 WL MTT, Fii)5 T
37 CHIIGFRA R et 4 h W2k LIRS, AL
NHIA 150 L DMSO, 4] F SR {XAE 490 nm <
E L E OD fH.,

2 M A A R A

ARIpHE(%) =(1-F7FF) x100% =[1 -
(AZB-AZTEH)/(ANE-AZTG)] x100%

T A A 0 B O 0 i R R RE O 5,10
20,40 80,160 wg/mL, L) |34 5256 7 v A il o A 44
YT EEE. SRS Y S MR AR
B16 4 (5] 2-a) FHZIEBUE Co dniL (141 2-b) AT
I HepG 2 2L (151 2-c ) $YZRBLH — R M6 1k,
1C5, (535024 31.1.8.9 43,8 uM; AL %) 8 X i
HepG 2 21 (18] 2-d ) SR — 5 Ml 76 4, 1 1C,,
{H436.5 uM; LG9 X RO B16 i (15 2-

C 5% CO, FiFefahH;
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e) JiHE HepG 2 20 ( 151 2-f) SR B — 5 B30 il 5
P IC, (351008 73.2 47,9 uM T HAl R HR 43 B
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Fig.2 Inhibitory effects of compounds'5,8 and 9 on different cancer cells
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MNP A oy g5 498 . fE s HEmF o b,
EEY 5 X2 aiEE CO 20 1 2 0 S e o ) 41 )
TP, I, (EGA 8. 9 uM, s iz Ak S WL 2 i
SR T I HE AN BB BT, #E SciFinder |51k
B 5 WA O B SCHR R B A —F , IS TR N2
A < St B RGEE PANC-1 20 s s ™ | Rt
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