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Chemical constituents from leaves of Swertia atroviolacea
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Abstract: Objective To study the chemical constituents from the leaves of Swertia atroviolacea and five compounds were obtained.
In addition, the cytotoxic activity of compound 1 was tested. Methods Compounds 1—5 were isolated and purified by silica gel
column chromatography, Zorbax PrepHT GF (250 mm X 21.2 mm) reversed phase and Sephadex LH-20 gel column chromatography,
and other modern separation technology. Their structures were elucidated by physicochemical properties and spectroscopic methods.
Compound 1 was evaluated for its in vitro cytotoxicity against human tumor NB4, A549, SHSYSY, PC3, and MCF-7 cell line, using the
MTT method. Results Five compounds were obtained from the 95% ethanol extract from the leaves of S. atroviolacea, and identified
as 3-(3-methyl-2-oxobut-3-enyl)-6-acetyl-1,5-dimethoxy-xanthone (1), 1,2,3,4-tetrahydro-1,4,6,8-tetrahydroxyxanthone (2), 1,3-
dimethoxy-8-hydroxy-xanthone (3), 1,2,6,8-tetrahydroxy-xanthone (4), and ursolic acid (5). The ICsy values of compound 1 on NB4,
A549, SHSYSY, PC3, and MCF-7 were all below 10 pmol/L. Compound 1 had higher cytotoxic activity on A549 and MCF-7, and
the ICsq values were 5.2 and 3.8 umol/L. Conclusion Compound 1, named atroviolacone A, is a new compound, and exhibits
significant cytotoxic activity.
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Table1 'H-NMR and *C-NMR data of compound 1 (500/125
MHz, CDCI3)

30 dc du

1 161.4s

2 108.1d 6.81 (d,J=1.8 Hz)
3 140.2 s

4 104.8d 6.70 (d,J=1.8 Hz)
5 153.9s

6 1246 s

7 125.8d 7.62 (d,J=8.2 Hz)
8 121.5d 7.48 (d,J=8.2 Hz)
9 178.1's

4a 156.4 s

8a 124.0 s

9a 116.7 s

10a 149.3 s

I 377t 4.66 (s)

2! 201.1s

3 1442's

4 1239t 5.90 (s)

5’ 18.7¢q 1.94 (s)

6 198.2 s

7 304q 2.52(s)

1-OMe 56.0q 3.84 (s)

5-OMe 61.0q 3.87 (s)
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CDCly) 0: 6.19 (1H, s, H-5), 6.03 (1H, s, H-7), 4.84 (1H,
O  OMe
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Fig. 1 Structure and key HMBC correlations of compound 1

t,J = 6.8 Hz, H-4), 4.40 (1H, t, J = 6.8 Hz, H-1), 2.07
(2H, m, H-3), 1.85 (1H, dd, J = 6.4, 16.0 Hz, H-2a),
1.73 (1H, dd, J = 6.4, 12.3 Hz, H-2b); “C-NMR (125
MHz, CDCl;) d: 82.1 (C-1), 28.8 (C-2), 26.8 (C-3),
64.3 (C-4), 160.3 (C-4a), 165.7 (C-4b), 94.6 (C-5),
167.0 (C-6), 100.4 (C-7), 163.1 (C-8), 105.4 (C-8a),
183.3 (C-9), 118.7 (C-9a). LA I %di 15 sCiik i Je A
— M WS 2 K 1,2,3,4-D04-1,4,6,8-—
2 HEmN .
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ESI-MS m/z: 273 [M+H]". 'H-NMR (500 MHz,
CDCly) d: 13.1 (1H, s, 8-OH), 7.72 (1H, dd, J = 1.6,
8.2 Hz, H-7), 7.32 (1H, t, J = 7.8 Hz, H-6), 7.27 (1H,
dd, J = 1.4, 82 Hz, H-5), 6.52 (1H, d, J = 2.4 Hz,
H-2), 6.30 (1H, d, J = 2.0 Hz, H-4), 3.99 (3H, s,
1-OCH3), 3.92 (3H, s, 3-OCH3); “C-NMR (125 MHz,
CDCly) 6: 181.2 (C=0), 166.3 (C-3), 162.2 (C-1),
157.1 (C-4a), 148.8 (C-8), 144.8 (C-4b), 124.5 (C-6),
121.6 (C-8a), 114.6 (C-7), 115.9 (C-5), 103.2 (C-8b),
97.7 (C-2), 943 (C-4), 56.1 (1-OCH3), 55.9
(3-OCH3). VA F-¥edfs 55 Sk i 3 A — 50, i
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6.27 (1H, d, J = 1.6 Hz, H-5), 6.37 (1H, s, H-7), 6.60
(1H, d, J = 8.8 Hz, H-3), 7.35 (1H, d, J = 8.8 Hz,
H-4); “C-NMR (125 MHz, CDCl;) d: 146.1 (C-1),
138.5 (C-2), 126.6 (C-3), 111.4 (C-4), 154.7 (C-4a),
157.3 (C-4b), 93.5 (C-5), 166.2 (C-6), 99.8 (C-7),
162.3 (C-8), 101.8 (C-8a), 107.7 (C-8b), 185.7 (C-9).
LLE St 5 scmiont 50, s e e 4 N
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WEW 5: FHEEE, 7320 C3oHagO50 ESI-MS
m/z: 457 [M+H]". 'H-NMR (500 MHz, CDCL;) §:
7.29 (1H, s, COOH), 5.04 (1H, m, J = 3.6 Hz, H-12),
3.79 (1H, m, H-3), 2.69 (1H, m, H-18), 2.39 (2H, m,
H-15), 2.12 (2H, q, J = 12.0 Hz, H-16), 2.00 (2H, t,
J = 8.0 Hz, H-22), 1.97 (1H, m, H-19), 1.94 (2H, s,
H-11), 1.82 (2H, m, H-21), 1.63 (2H, m, H-6), 1.42
(2H, m, H-1), 1.31 (1H, m, H-5), 1.21 (3H, d, J = 7.6
Hz, H-30), 1.07 (3H, s, H-23), 1.04 (3H, s, H-24), 0.94
(3H, d, J = 6.4 Hz, H-29), 0.86 (3H, s, H-27), 0.82
(3H, s, H-26); "*C-NMR (125 MHz, CDCl5) 6: 178.9
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(C-28), 139.7 (C-13), 124.7 (C-12), 76.2 (C-3), 54.9
(C-5), 53.8 (C-18), 47.1 (C-9), 42.4 (C-17), 39.8
(C-14), 39.1 (C-19), 38.8 (C-20), 38.5 (C-8), 37.5
(C-22), 37.3 (C-4), 33.6 (C-10), 31.5 (C-1), 30.1
(C-7), 289 (C-11), 28.4 (C-2), 28.2 (C-21), 25.0
(C-15), 24.0 (C-16), 23.7 (C-23, C-24), 20.5 (C-6),
18.8 (C-27), 15.6 (C-25), 17.5 (C-26), 16.8 (C-29),
15.7 (C-30). LA ¥yt 5 3cikdiis —s, wedse
a5 A RERTIR .
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R EVRA IR AT . SRR a1
X 5 KR4I ICso 1532/ T 10 pmol/L, HF % A549
A MCF-7 40 B AR w4 i e v, 3G 1Cso 1
53124 5.2 F1 3.8 pmol/L . K WX A549 Fll MCF-7
A B A R
523k
(11 #salt, PIRRILES. KRy (M]. BW): mR R
fitL, 1987.
21 FREF, JIES, MEPnmE. By s Rk R 2591
()] P E R A E 25295, 1999(37): 98-101.
[3] SCORZE, HHE, Byh. WA RIS D]
R IR A4 ARBAIR, 2010, 149(2): 93-92.
[4] Zhu B K, Zhe W, Duan Y Q, ef al. Two new xanthones
from Swertia angustifolia. [J). J Asian Nat Prod Res,
2012, 14(2): 154-158.
[5] Negi J S, Singh P, Rawat B. Chemical constituents and
biological importance of Swertia: a review [J]. Curr Res
Chem, 2011, 3(1): 1-15.

(6]

[10]

(1]

[12]

[13]

[14]

[15]

Lu G, Zhou Y F, Yang H Y, et al. Two new xanthone

glucosides from Swertia mussotii  Franch. [J].
Heterocycles, 2011, 83(8): 1897-1902.

Zhang J S, Wang X M, Gao Y T, er al. Studies on
antioxidant activities of chemical constituents of Swertia
mussotii Franch. [J]. Asian J Chem, 2011, 23(5):
1966-1968.

BRI, A, Bk, & ORI SR Br
WEST [J]. HEEZh, 2013, 44(18): 2493-2497.

Zhou M, Zhou K, Zhao Y L, et al. New xanthones from
Comastoma pulmonarium and their anti-tobacco mosaic
virus activity. [J]. Heterocycles, 2015, 91(3): 604-609.

Hu Q F, Niu D Y, Yang S, ef al. Xanthone derivatives
from the fermentation products of an endophytic fungus
of Phomopsis amygdale. [J]. Heterocycles, 2013, 87(10):
2103-2108.

MExE, 1, bk, 5 SRR Sl
I Bk R AL S DT [7]. R R ST R,
2010, 22(6): 979-983.

Yang X D, Xu L Z, Yang S L. Xanthones from the stems
of securidaca inappendiculata [J]. Phytoehemistry, 2001,
58(8): 1245-1249.

Nguyen L H, Venkatraman G, Sim K Y, ef a/. Xanthones
and benzapbenones from garcinia griffithii and garcinia
mangostana  [J].  Phytochemistry, 2005, 66(14):
1718-1723.

Begum S, Hassan S I, Siddiqui B S, et al. Triterpenoids
from the leaves of Psidium guajava [J]. Phytochemistry,
2002, 61(4): 399-403.

Gao X M, Wang R R, Niu D Y, et al. Bioactive
dibenzocyclooctadiene
Schisandra neglecta [J]. J Nat Prod, 2013, 76(6):

1052-1057.

lignans from the stems of





