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Chemical constituents of Swertia punicea
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Abstract: Objective To study the chemical constituents of Swertia punicea. Methods The compounds were isolated and purified
by solvent extraction, column chromatography, thin layer chromatography and recrystallization, and their chemical structures were
identified by their spectral analyses and physiochemical properties. Results Eleven compounds were isolated and identified as
1-hydroxy-2,3,5-trimethoxyxanthone (1), 1-hydroxy-3,7,8-trimethoxyxanthone (2), 1,3,8-trihydroxy-5-methoxyxanthone (3), 1,5,8-
trihydroxy-3-methoxyxanthone (4), oleanolic acid (5), swertiamarin (6), gentiopicrosid (7), mangiferin (8), 8-O-f-D-glucopyranosyl-
1,3,5-trimethoxyxanthone (9), 1-O-B-D-glucopyranosyl-7-hydroxy-3,8-dimethoxyxanthone (10), and 1-O-B-D-glucopyranosyl-8-
hydroxy-3,7-dimethoxyxanthone (11). Conclusion Compound 2, 3, 7, 9, 10, 11 are isolated from this plant for the first time.
Key words: Swertia punicea Hemsl; 1-hydroxy-3,7,8-trimethoxyxanthone; gentiopicrosid; 8-O--D-glucopyranosyl-1,3,5-trimethoxyxanthone
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WA 1 BEEEPREE S (TEKCED, s
186~188 ‘C; 'H-NMR (400 MHz, DMSO-ds) §:
12.68 (1H, s, OH-1), 7.6 (1H, d, J=8.8 Hz,
H-6), 7.5 (1H, d, J=9.2 Hz, H-8), 7.38~7.42 (1H,
t, J=8.8. 9.2 Hz, H-7), 6.85 (1H, s, H-4), 3.97
(3H, s, OCHs-2), 3.95 (3H, s, OCH;-3), 3.74
(3H, s, OCH3-5); *C-NMR (100 MHz, DMSO-d;)
5: 160.1 (C-1), 1202 (C-2), 115.6 (C-3), 92.6
(C-4), 152.7 (C-5), 124.1 (C-6), 120.2 (C-7),
116.7(C-8),180.5(C-9), 60.0(OCH3), 56.7(OCH3),
56.2 (OCH3)o IR VA (cm™): 3300~3 600 (OHD,
1 648 (C=0), 1 618, 1 582 (FHF&F), 750;
UV A (nm): 220, 243, 263, 272, 305, 365.
LS 5 ScmaiE 5, 5 o1-a2,3,5- =
SEmli ot B SRS, USSR TR, e AW
1y 1-5855-2,3,5-= H A i .

B 2: FOERIRES B CFFEE), mp 160~161 C.
UV A (nm): 238, 256, 312, 372. ESI-MS m/z:
303 [M+H]": 'H-NMR (400 MHz, DMSO-d;) §:
13.21 (1H, s, OH-1), 3.87 (6H, s, OCH;-7. 8),
3.83 (3H, s, OCH;-3), 7.33 (1H, d, J=8.4 Hz,
H-5), 6.51 (1H, s, H-4), 6.33 (1H, s, H-2);
BC-NMR (100 MHz, DMSO-dg) 6: 163.6 (C-1),
97.4 (C-2), 167.9 (C-3), 92.6 (C-4), 157.3 (C-4a),
150.7 (C-4b), 1153 (C-5), 123.8 (C-6), 150.2
(C-7), 151.7 (C-8), 116.4 (C-8a), 104.0 (C-8b),
183.2 (C-9), 582 (CH;-3), 59.1 (OCH;-7), 63.2
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a3 O RS S CFED.
vax;?H( nm): 258, 279, 337. ESI-MS m/z: 275
[M+H]"; '"H-NMR (400 MHz, DMSO-dy) 6: 11.82
(1H, s, OH-1), 12.45 (1H, s, OH-3), 4.99 (1H,
s, OH-8), 3.80 (3H, s, OCHs-5), 6.22 (1H, d,
J=2.5Hz, H-2). 648 (1H, d, J=2.5Hz, H-4),
738 (1H, d, J=9.0 Hz, H-6). 6.77 (1H, d, J=9.0
Hz, H-7); *C-NMR (100 MHz, DMSO-dy) 6: 163.6
(C-1), 99.8 (C-2), 168.5 (C-3), 96.2 (C-4), 158.6
(C-4a), 147.6 (C-4b), 140.6 (C-5), 121.8 (C-6),
110.5 (C-7), 154.8 (C-8), 108.6 (C-8a), 102.7
(C-8b), 1852 (C-9), 58.1 (OCH3). LA %5
SCHRHGE B, 5 1,3,8- = FR - 5- F AR R 6 R
ARG, U AOR MR, A 3 o 1,3,8-
R RE-S-H AR SRR

B 4: B0 RIRES S CRIE), mp 265~266 C;
'H-NMR (400 MHz, DMSO-dy) 6: 11.88 (1H, s,
OH-1), 11.05 (1H, s, OH-5), 9.65 (1H, s, OH-8),
3.88 (3H, s, OCHs-3), 6.37 (1H, d, J=2.0 Hz,
H-2), 6.58 (1H, d, J=2.0Hz, H-4), 7.24 (1H,
d, J=8.8 Hz, H-6). 6.63 (1H, d, J=8.8 Hz, H-7);
BC-NMR (100 MHz, DMSO-dg) : 161.9 (C-1),
97.4 (C-2), 167.0 (C-3), 92.9 (C-4), 157.3 (C-4a),
1433 (C-4b), 137.3 (C-5), 123.8 (C-6), 109.5
(C-7), 151.8 (C-8), 107.5 (C-8a), 102.0 (C-8b),
1840 (C-9), 56.2 (OCH3). L L%di5 SCHikR

Bl—g, 155 1,5,8- =5 HE-3- F ARSI X I IR
ﬁ, RN TR, WS EEY 4 R 1,58- =58
BE-3-F A SEmN R

G 5. S TRE - ST EEC10 1 3D],
mp 305 ‘C. Lieberman-Burchard [ iV % BH % ;
'H-NMR (400 MHz, DMSO-ds) d: 1.08 (3H, s,
CH;-27), 0.88 (3H, s, CH;-23), 0.86 (3H, s,
CH;-24), 0.86 (3H, s, CH;-29), 0.84 (3H, s,
CH;-30), 0.71 (3H, s, CH;-25), 0.67 (3H, s,
CHs-26), 5.15 (1H, s, H-12), 11.99 (1H, s,
COOH-17); "C-NMR (100 MHz, DMSO-ds) o:
38.9 (C-1), 22.6 (C-2), 76.8 (C-3), 38.0 (C-4),
54.8 (C-5), 18.0 (C-6), 33.3 (C-7), 38.3 (C-8),
47.0(C-9), 36.6 (C-10), 22.9(C-11), 121.5(C-12),

143.8(C-13),41.3(C-14), 27.2(C-15), 23.3(C-16),
45.7(C-17), 40.8 (C-18), 45.4(C-19), 30.4 (C-20),
32.4(C-21), 32.0(C-22), 28.2(C-23), 16.0 (C-24),
15.0(C-25), 16.8(C-26),25.6(C-27), 178.5(C-28),
32.8 (C-29), 23.3 (C-30), LA F#df b5 3cikdp e
—8, 5B S, R, %)
YEAE 5 R

wEY 6: HETLEEMmA (FELD. Molish
RS BHYE, mp 124~126 °C; 'H-NMR (400 MHz,
DMSO-dg) d: 7.50 (1H, s, H-3), 5.58 (1H, s,
H-1), 5.15~5.32 (2H, m, H-8. 10), 4.45 (1H,
d, J=9.2 Hz, H-1), 3.28 (1H, d, J=10.2 Hz, H-9);
BC-NMR (100 MHz, DMSO-d¢) 6: 98.2 (C-1"),
72.9 (C-2"), 76.0 (C-3), 70.0 (C-4"), 77.4 (C-5"),
60.8 (C-6"), 96.4 (C-1), 151.9 (C-3), 108.1 (C-4),
62.5 (C-5), 32.0 (C-6), 64.1 (C-7), 132.9 (C-8),
49.9 (C-9), 120.3 (C-10), 164.4 (C-11). VL%
P 5 SRR 8, R S R R TR A

HIF AT RE, MES BT 6 iy Sevitt.

WEY) T: B AEIRE T (/K L)« Molish
KN EBAE, mp 121 °C; 'H-NMR (400 MHz,
DMSO-ds) d: 7.40 (1H, s, H-3), 5.58 (1H, d,
J=3.0Hz, H-1), 527 (1H, m, H-8), 4.48 (1H,
d, J=8.0 Hz, H-1"); *C-NMR (100 MHz, DMSO-d)
5: 96.5(C-1), 72.8(C-2"), 76.6 (C-3"), 69.1 (C-4"),
773 (C-59, 61.1 (C-6Y, WoniZiu&Yoa % b
BRFEIKAEAE, 98.8 (C-1), 148.8 (C-3), 103.3 (C-4),
125.0 (C-5), 116.1 (C-6), 70.0 (C-7), 134.0 (C-8),
4434 (C-9), 117.9 (C-10), 162.7 (C-11). L
Kol 5 SCHRARE™ 8, 5B R A
IR A TR MOESEWED T R .

A 8: RITEFRIRE: & (FED, mp 254~
255 C (M), S THAEE, mbmg, iR - Pk
R EAELT A, FeCly RV 5 844 ; "TH-NMR (400
MHz, DMSO-dy) 6: 7.37 (1H, s, H-8), 6.85 (1H,
s, H-4), 6.36 (1H, s, H-5), 4.58 (1H, d, J=9.6
Hz, H-2); “C-NMR (100 MHz, DMSO-dy) &: 73.1
(C-1Y, 70.6 (C-2", 79.0 (C-3"), 70.2 (C-4"), 81.5
(C-5"), 61.5 (C-6", BoniZibH YA % bkt
IAELE, 161.7 (C-1), 107.6 (C-2), 163.8 (C-3),
93.3 (C-4), 102.6 (C-5), 154.0 (C-6), 143.7 (C-7),
108.1 (C-8), 179.1 (C-9). VA ¥ 5 kiR ia!
—8, HEREEGSRS, WSS, i
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EEY) 8 T RAT.

WG 9: WO E MM AR (HEE . Molish
KON S BHYE, mp 268~269 °‘C, ESI-MS m/z: 445
[M+Na]", UVAYO" (nm): 221.3, 2522, 275.6,
327.5; '"H-NMR (400 MHz, DMSO-dg) &: 13.28
(1H, s, OH-1), 7.88 (1H, d, J=8.8 Hz, H-6),
7.65 (1H, d, J=8.8 Hz, H-7), 6.57 (1H, d, J=2.0
Hz, H-4), 6.28 (1H, d, J=2.0 Hz, H-2), 5.01 (1H,
d, J=8.0 Hz, H-1"). *C-NMR (100 MHz, DMSO-d)
5: 163.6 (C-1), 99.1 (C-2), 166.7 (C-3), 94.2
(C-4), 1572 (C-4a), 145.6 (C-4b), 141.6 (C-5),
121.8(C-6), 113.4(C-7), 150.3(C-8), 112.6 (C-8a),
103.2(C-8b), 181.6(C-9), 104.1(C-1), 74.3(C-2"),
76.7 (C-3"), 70.3 (C-4"), 78.1 (C-5"), 61.6 (C-6').
DL %t 5 S ikaioE ™8 stk a o ok
8-O-B-D- N IR i 2 4 -1,3,5- = FEFEMIER

WA 10: RIEAMAK (FED. Molish KMV
SEFHYE, ESI-MS m/z: 449 [M—H] , 287 [M—glc] ;
'H-NMR (400 MHz, DMSO-d) d: 9.58 (1H, s,
OH-7),3.80(3H, s, OCH3-3).3.88(3H, s, OCH3-8),
6.88 (1H, s, H-4), 6.82 (1H, s, H-2), 7.26 (1H,
d, J=8.6 Hz, H-5), 7.39 (1H, d, J=8.6 Hz, H-6);
BC-NMR (100 MHz, DMSO-ds) d: 176.6 (C=0),
161.2 (C-1), 101.7 (C-2), 166.8 (C-3), 96.5 (C-4),
159.3 (C-4a), 1482 (C-4b), 1143 (C-5), 125.1
(C-6), 147.6 (C-1), 150.2 (C-8), 119.1 (C-8a),
109.8 (C-8b), 105.2(C-1), 75.8(C-2"), 77.6 (C-3"),
71.2(C-4", 79.3(C-5"), 62.9(C-6"), 57.8 COCH3),
62.6 (OCH3). L ¥ 5 scapitos! 5, i
SEAE 10 Ky 1-0-P-D-RH e 7 2 Bl - 7-F2 3E-3,8-
A LRI o

a1 REER K (FEED. Molish KWV
2FHME:, ESI-MS m/z: 449 [M—H] , 287 [M—glc] ;

'H-NMR (400 MHz, DMSO-dy) : 13.28 (1H, s,
OH-8), 3.83(3H, s, OCH3-3).3.92(3H, s, OCH;-7),
6.83 (1H, s, H-2), 6.82 (1H, s, H-4), 6.95 (1H,
d, J=8.8 Hz, H-5), 7.58 (1H, d, J=8.8 Hz, H-6);
BC-NMR (100 MHz, DMSO-dg) d: 182.3 (C=0),
161.5 (C-1), 100.2 (C-2), 167.6 (C-3), 96.1 (C-4),
160.7 (C-4a), 152.4 (C-4b), 110.1 (C-5), 1223
(C-6), 144.4 (C-7), 1502 (C-8), 106.4 (C-8a),
103.5(C-8b), 106.1(C-1"), 75.6(C-2"), 79.2(C-3"),
71.5(C-4"), 79.8 (C-5"), 62.8 (C-6"), 58.1 (OCH3),
58.3 (OCH3). LA E¥ei 5 3cukaia!™ 80, %
EAEY 11 K 1-0-P-D-RH IR 7 2 Bl -8-F2 Jk-3,7-—
FA 48 LI o
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