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Chemical constituents of xanthone in Swertia kingii

TANG Xiao-ying, Brian MC GARVEY, CHANG Yan, YUAN Lv-yi, WANG Xiao-ling
Pharmacy College, Southwest University for Nationalities, Chengdu 610041, China

Abstract: Objective To study the chemical constituents of the roots of Swertia kingii. Methods The chemical constituents were
isolated and purified by silica gel and Sephadex LH-20 chromatographies. Their structures were identified on the basis of
physicochemical properties and spectrometric data. Results
demethylbellidifolin (1), B-sitosterol (2), 1,3,7-trihydro-xanthone (3), swertianolin (4), 1,3,7-trihydrox-8-methoxy-xanthone (5), 1,5,8-

Ten compounds obtained from this plant were identified as

trihydroxy-3-methoxy-xanthone (6), 1,3,7,8-tetrahydroxyxanthone-1-O-B-D-glucopyranoside (7), 1,3,7,8-tetrahydroxy-xanthone (8),
1-hydroxy-3,7,8-trimethoxy-xanthone (9), and 1,2,6,8-tetrahydroxy-xanthone (10). Conclusion Except for compound 2, the other

compounds are obtained from this plant for the first time.
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fil (demethylbellidifolin, 1)+ B-7+ i (B-sitosterol,
2). 1,3,7- =¥ AN (1,3,7-trihydro-xanthone, 3)-
MY (swertianolin, 4). 1,3,7-=F25FE-8-FH 4 &
MR (1,3,7-trihydroxy-8-methoxy-xanthone, 5).1,5,8-
SRR HE3-FAIENIET (1,5,8-trihydroxy-3-methoxy-
xanthone, 6)- 1,3,7,8-PUFEIENIH-1-O-B-D-F5 % HEF
(1,3,7,8-tetrahydroxy-xanthone-1-O-B-D-glucopyra-
noside, 7)+1,3,7,8-PUF£FEMNAR ( 1,3,7,8-tetrahydroxy-
xanthone, 8). 1-F£3E-3,7,8-=F 4Ll (1-
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hydroxy-3,7,8-trimethoxy-xanthone, 9). 1,2,6,8-JU%%
JEnl (1,2,6,8-tetrahydroxy-xanthone, 10). [E{k
G256, HLRWEWE A IR ED 135
1 UESHR

Agilent-400 B RESLARAL & 8RR AT
P2 7] Finnigan LCQ ADVANTAGE MAX 4 Ji %
1% (Z&[E Thermo Electron); UV-1601 L4858
BETE (HAREEA7]); Thermo IR200 Spectrometer
RLLAMSGIEAC (R AR AR AR X-4 8%
A E C R s o A AT IRA 7D KQ-250B
R A ROE Yy CEALTE A ISR A D R
R-201 Jight 28 A CEilg A PR 2w Ds 1EAH
W (GFpse) AEEERERERE (100~200. 200~
300 H) B4 Bikpetk L) 7= Sephadex LH-20
24 Pharmacia A )57 e Ayl BEER AR, R
R R R 1 oh 4 A 4l

FEACRE A ST 2014 4F 12 1K A VHRY,
FH VAR YA DX 24 it RS 36 J s BU B R 32 24 il 4
K IERHRHEPI B AR =% Swertia kingii Hook. . 14,
2 ERESE

U AE R S TR 4.46 kg, FYHE, 95% 1
FIRI 3 W, IR L, SIFRBOR, kRIS
BE| R 1700 mL. FHRESECT KT, K
R GEARR A E . BEPR Q. IE T RS4R3
U IR A 55 B2 o« BBk R = 5 (34
g) RERAE A5 3, F AT v sE- I (30 0 11 -
DBEEEVENL, 552 FH A B AT, B A S k- e (10
1) PEME 48 Sephadex LH-20 #fift, (HIEE) 53
A1 (110 mg) A1 2 (20 mg). FEEZ Sephadex
LH-20 #Ei%alifth, S05-HEE (2 0 3) 1A eI,
REMAEY 3 (8 mg).

HUIE TR0 B (560 g), £ehER (100~200
HD AR o> 2, DABSTR S B6E-F I (100 © 0—0 -
100) HEATHRFEVEE, HR 4 R A I 5 A5 I FAH [R] 13
Iy, HAEF 6 ML A (301 1), B (15: 1), C
(10: 1) . D(6:1). EQ:1). F:1D. A%
A FEERS (200~300 HDO Ak, H S5 -HE (50 -
1—=1 1) BEVENE, P4 Sephadex LH-20 ( FfE)
iR A Y 4 (80 mg) A5 (10 mg). 4% B
Zfkfe (100~200 HO A, FSE-HEE (20 ¢
1—1 1) Yl 4 N41% Fr. B-1~B-4. Fr. B-3
EEMEHZESEMNEY 6 (24 mg). Fr. B-4 HfEK
(200~300 H)> i yes, LUE5-HEE (150 1)

Ve, JF4: Sephadex LH-20 (FHIEE) 4ifbi3 3L &
Y7 (55mg). 44y C LhEle (100~200 H) FEfh
WY B, BEIR OWe-FEE (8 1 1—2 1 1) Pelifs
3 N5y Fr. C-1~C-3. Fr. C-1 JHHER (200~300
HO A, MS0-FEE (100 1) i, 834k
A8 (20 mg). #l4r D ZhkfE (100~200 H) A
TR B, FRARERE (200~300 H) HEOiES 5,
H&E5-HEE (8 1 1), 4 Sephadex LH-20 ( HIE)
Ak Rk & 9 (6mg) F110 (28 mg).
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& 1. Ok oR (R, mp 223.9~224.6
C, FeCly il W S &5t W5 5% R - LI
BB 5 2. UVANSO (nm): 370 (w), 332, 272
(sh), 250; TR veer (ecm'): 3 414, 1 639, 1 375, 1 089,
819, 480. *C-NMR 7F § 185~90 &5 tH 13 AN (KIrlf
HLES . ESI-MS m/z: 283 [M+Na]'. '"H-NMR
(400 MHz, DMSO-dq) o: 12.85 (1H, s, 1-OH), 6.15
(1H, d, J = 2.1 Hz, H-2), 11.84 (1H, s, 3-OH), 6.34
(1H, d, J = 2.1 Hz, H-4), 11.09 (1H, s, 5-OH), 7.19
(1H, d, J= 8.8 Hz, H-6), 6.57 (1H, d, J = 8.8 Hz, H-7),
9.66 (1H, s, 8-OH); "*C-NMR (100 MHz, DMSO-dy)
5 184.1 (C=0), 167.1 (C-3), 162.6 (C-1), 157.8
(C-4a), 152.2 (C-8), 143.6 (C-4b), 137.6 (C-5), 123.9
(C-6), 109.7 (C-7), 107.6 (C-8a), 101.5 (C-8b), 98.9
(C-2), 94.7 (C-4). LU FE¥s 5 SRR E R AR A —
U, R AL 1 2 PR RS R RE

WEW 2: FHEOERRGE S GARYD, mp 135~137
Co Wi 5%IKRHLIR- LIEAHLE 5 28R40 5, TLC
(254 nm) FAERER. Liebermann-Burchard %
J3 5L BE A Molish 7 BB IR vier (em™): 3 434,
2957, 1 642, 1 376, 1 058, ESI-MS m/z: 437 [M+
Na]". '"H-NMR (400 MHz, DMSO-d;) 6: 5.33 (1H, d,
J = 4.8 Hz, H-6), 3.50 (1H, m, H-3); "*C-NMR (100
MHz, DMSO-dg) J: 140.7 (C-5), 122.4 (C-6), 72.1
(C-3), 56.8 (C-14), 56.3 (C-17), 50.1 (C-9), 46.0
(C-4), 42.1 (C-13), 39.7 (C-12), 37.1 (C-1), 36.8
(C-20), 36.7 (C-10), 33.7 (C-22), 32.5 (C-8), 32.4
(C-7), 33.1 (C-24), 32.0 (C-2), 29.5 (C-25), 28.0
(C-16), 25.9 (C-23), 24.8 (C-28), 24.3 (C-15), 21.3
(C-11), 20.0 (C-26), 19.6 (C-19), 19.1 (C-27), 18.9
(C-21), 12.7 (C-29), 12.4 (C-18). LA % 5 ki
X AR, Mt A 2 B

tEw 3: wEkmAR (HEED, mp211.9~212.6
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Co W 5% R - 2 Wk Wk B 5 S s
UV MM (nm): 233,258, 310, 344, 3735 IR vior (cm )
3419,3 408, 1 654, 1 624, 1 348, 1 271, 1 076, 821.
ESI-MS m/z: 245 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) 6: 6.69 (1H, d, J = 2.1 Hz, H-2), 6.72 (1H,
d, J=2.1 Hz, H-4), 7.40 (1H, d, J = 9.0 Hz, H-5), 7.55
(1H, dd, J=9.0, 3.0 Hz, H-6), 8.03 (1H, d, /= 3.0 Hz,
H-8); "“C-NMR (100 MHz, DMSO-d;) 6: 180.6 (C =
0), 167.2 (C-3), 1643 (C-1), 158.4 (C-4a), 155.3
(C-7), 149.6 (C-4b), 124.9 (C-6), 123.2 (C-8a), 119.0
(C-5), 109.2 (C-8), 103.0 (C-8b), 98.3 (C-2), 94.7
(C-4)o LA_EHct 5 SCiR s o e A — 83, sy
ENEY 3 R 1,3,7- =3

tEY 4: wFEMAR CHEED, mp213.0~213.7
Co W 5% 6T IR - 2 W WK B e S
UV MM (nm): 225 (sh), 247,275, 325; IR vie: (cm )
3371,2918, 1 643, 1 500, 1 074, 887, ESI-MS m/z:
459 [M+Na]". PC-NMR 7E 6 185~90 25 ! 13 M
(MU B 2245 5 K 6 103 AR AL S 5. bty
Y 4 SSFETREER L, SRR AT S EEAT I D-
HATRERR AR IR TLC, YEWEh D- %k .
'H-NMR (400 MHz, DMSO-dq) J: 6.24 (1H, d, J=2.1
Hz, H-2), 6.76 (1H, d, J = 2.1 Hz, H-4), 10.08 (1H, s,
5-OH), 7.27 (1H, d, J = 8.9 Hz, H-6), 7.12 (1H, d, J =
8.9 Hz, H-7), 4.81 (1H, d, J= 7.7 Hz, H-1"), 3.93 (3H,
s, 3-OCHs); "*C-NMR (100 MHz, DMSO-dg) J: 181.1
(C=0), 166.3 (C-3), 162.8 (C-1), 156.5 (C-4a), 149.5
(C-8), 145.1 (C-4b), 141.1 (C-5), 121.1 (C-6), 112. 4
(C-7), 111.9 (C-8a), 103.6 (C-8b), 103.2 (C-1"), 97.2
(C-2), 92.2 (C-4), 77.5 (C-5"), 76.1 (C-3'), 73.6 (C-2'),
69.8 (C-4"), 60.9 (C-6"), 56.2 (3-OCH3). DL ¥k 5
BRI X B R — 3L, it e A ) 4 hg 24 T

tEY 5: ek AR CHEED, mp 196.6~197.2
‘C, FeCly il s bV S 4% (0, 1T 5% IR - L IER K
B G 230, UV AR (nm): 380 (w), 328, 260,
234; IRvED (em ') 3427,3 342, 1643, 1498, 1172,
950, 819.">C-NMR 7F 6 185~90 25 H! 13 /Mifk Il
HEES . ESI-MS m/z: 297 [M+Na]'. "H-NMR
(400 MHz, DMSO-dg) 6: 11.85 (1H, s, 1-OH), 6.13
(1H, d, J = 2.2 Hz, H-2), 11.24 (1H, s, 3-OH), 6.28
(1H, d, J = 2.2 Hz, H-4), 11.16 (1H, s, 7-OH), 7.43
(1H, d, J= 9.0 Hz, H-6), 7.18 (1H, d, J = 9.0 Hz, H-5),
3.87 (3H, s, 8OCH;) ; "“C-NMR (100 MHz,

DMSO-dg) 6: 180.1 (C=0), 165.6 (C-3), 163.9 (C-1),
156.8 (C-4a), 149.4 (C-4b), 146.8 (C-7), 145.2 (C-8),
124.3 (C-6), 114.5 (C-8a), 113.1 (C-5), 102.3 (C-8b),
97.8 (C-2), 93.3 (C-4), 61.5 (8-OCH3). LA F¥#is 53
BRARIE R A — 5, SoE e e 5 N 1,3,7-
R 8- F AR IENNI o

& 6: Ttk ih (B, mp215.5~216.1
‘C, FeCly il W A (1, W5 5% R - LI
B G 280, UV AN (nm): 329 (w), 328, 274,
249; TR v (em 1): 3 421,2 927, 1658, 1591, 1 089,
792, 480, ESI-MS m/z: 297 [M~+Na] . 'H-NMR (400
MHz, DMSO-dq) : 11.92 (1H, s, 1-OH), 6.41 (1H, d,
J=2.0 Hz, H-2), 11.08 (1H, s, 8-OH), 6.62 (1H, d, J =
2.0 Hz, H-4), 9.71 (1H, s, 5-OH), 7.25 (1H, d, J = 8.8
Hz, H-6), 6.64 (1H, d, J = 8.8 Hz, H-7), 3.90 (3H, s,
3-OCHs): "“C-NMR (100 MHz, DMSO-d) 6: 184.1
(C=0), 167.1 (C-3), 161.9 (C-1), 157.4 (C-4a), 151.8
(C-8), 143.4 (C-4b), 137.4 (C-5), 123.8 (C-6), 109.6
(C-7), 107.5 (C-8a), 102.2 (C-8b), 97.5 (C-2), 92.9
(C-4), 56.3 (3-OCH3). LA FAf 55 SRR 6] i I
AU, Mo E A 6l 1,5,8- = FRIE-3-HI4R
SEmli .

WEW 7. JEMAR (FEED, mp255.0~258.0
T, WE S%IKMIR- LR R 5 (M, FeCls
RS 45, Molish KON EFATE, UV Aol (nm):
356, 314, 268, 238; IRv.o (cm'): 3 400, 1 610,
1 290, 1 070, 815, ESI-MS m/z: 445 [M+Na]'.
PC-NMR 7E 6 185~90 25 H 13 AN Al B 4245 5
104 ARG IERRAE S o A T S FETREIR R
b, GWRIRIRAC RS BEAT IR D B bR R
TLC, %5E8h D-#%k. "H-NMR (400 MHz,
DMSO-dg) d: 6.52 (1H, d, J = 2.0 Hz, H-2), 6.58 (1H,
d, J=2.0 Hz, H-4), 7.17 (1H, d, J = 8.0 Hz, H-6), 6.78
(1H, d, J = 8.0 Hz, H-5), 4.93 (1H, d, J = 8.0 Hz,
H-1"); "“C-NMR (100 MHz, DMSO-d;) 6: 181.5 (C =
0), 165.3 (C-3), 160.2 (C-1), 159.4 (C-4a), 148.5
(C-8), 147.6 (C-4b), 140.6 (C-7), 123.4 (C-6), 109.0
(C-8a), 105.4 (C-5), 104.3 (C-1'), 101.9 (C-8b), 100.4
(C-2), 96.8 (C-4), 77.8 (C-5"), 76.7 (C-3"), 73.8 (C-2"),
69.9 (C-4"), 61.0 (C-6") LA F-Xidfs 15 SCHiRARIE T S
A3, W e A S 7 S 1,3,7,8- DU R LN -1-
O-B-D-H % i1 -

&Y 8: kR (FHEE), FeCls ik M
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Sarh, W S%IRER IR - L EE IR LG JE B,
UV YO (nm): 364, 242, ESI-MS m/z: 259 [M—

H] . 'H-NMR (400 MHz, DMSO-d;) 6: 11.87 (1H, s,
1-OH), 6.18 (1H, d, J = 2.4 Hz, H-2), 11.71 (1H, s,
3-OH), 6.32 (1H, d, J = 2.4 Hz, H-4), 11.10 (1H, s,
7-OH), 7.24 (1H, d, J = 9.0 Hz, H-5), 6.84 (1H, d, J =
9.0 Hz, H-6), 9.26 (1H, s, 8-OH); "*C-NMR (100 MHz,
DMSO-d) d: 184.3 (C = 0), 166.9 (C-3), 162.6 (C-1),
158.2 (C-4a), 1483 (C-4b), 147.4 (C-8), 140.8 (C-7),
124.3 (C-6), 107.6 (C-8a), 106.4 (C-5), 101.2 (C-8b),
98.6 (C-2), 94.5 (C-4). LA b-Hds 5 SCHikHaE X A
—F, W E S 8 A 1,3,7,8-DURR NI

B 9: 3R e CRREED, mp 157.0~158.0
Co Wi 5% IR - LRERIHLRE 5 2 . FeCly
WA N LR, UV AT (nm): 238, 256, 312,
3725 IRvES (em '): 3 437,2 926, 1741, 1512, 1 159,
956, 453, ESI-MS m/z: 301 [M—H] . “C-NMR 7 6
185~90 £y 13 AMEEMMIE %455 . "H-NMR
(400 MHz, DMSO-ds) d: 13.23 (1H, s, OH-1), 7.34
(1H, d, J=9.3 Hz, H-5), 7.13 (1H, d, J = 9.3 Hz, H-6),
6.32 (1H, d, J= 2.2 Hz, H-4), 6.29 (1H, d, J=2.2 Hz,
H-2), 4.03 (3H, s, 8-OCHj), 3.95 (3H, s, 7-OCHa),
3.86 (3H, s, 3-OCH3); "“C-NMR (100 MHz, DMSO-dj)
5 181.1 (C = 0), 166.3 (C-3), 163.8 (C-1), 157.1
(C-4a), 148.9 (C-8), 150.9 (C-4b), 112.7 (C-5), 120.3
(C-6), 1492 (C-7), 115.7 (C-8a), 104.1 (C-8b), 96.8
(C-2), 92.0 (C-4), 61.7 (3-OCH3), 57.1 (8-OCHs3), 55.7
(7-OCHz). VA_E$odfs 5 Scifaar st i A5, g
et & 9 A 1-520E-3,7,8-— F A &l .

AW 10: B ER AR CFEE, mp 199.0~201.0
Co WE 5% MR- £ B Wi Bt % 5 o .
UV AN (nm): 328, 274 (MeOH). ESI-MS m/z: 259
[M—H] . 'H-NMR (400 MHz, DMSO-d;) &: 11.97
(1H, s, 1-OH), 6.28 (1H, d, J = 2.1 Hz, H-7), 11.81
(1H, s, 8-OH), 6.45 (1H, d, J=2.1 Hz, H-5), 9.96 (1H,
s, 2-OH), 7.34 (1H, d, J = 9.0 Hz, H-3), 6.91 (1H, d,
J=9.0 Hz, H-4), 8.28 (1H, s, 6-OH); "“C-NMR (100
MHz, DMSO-d) J: 185.4 (C = 0), 167.3 (C-6), 164.1
(C-8), 159.4 (C-4b), 149.7 (C-4a), 148.0 (C-1), 141.4
(C-2), 124.6 (C-3), 108.2 (C-8b), 107.1 (C-4), 102.4
(C-8a), 99.1 (C-7), 94. 8 (C-5). LA %15 ek
it A2, Mo E LA 10 4 1,2,6,8-DUEE
SEm o
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