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Chemical constituents from Dianthus superbus

FU Xu-yang, TIAN Jun-mian

College of Science, Northwest A&F University, Yangling 712100, China

Abstract: Objective To investigate the chemical constituents of Dianthus superbus. Methods The chemical constituents were

isolated from 95% alcohol extract of D. superbus by silica gel column chromatography, Sephadex LH-20 column chromatography, and

HPLC. Their chemical structures were elucidated on the basis of 1D NMR and ESI-MS spectroscopic analyses. Results Nine

compounds including three flavanoids, two sterols, three triterpenes, and one y-lactone were isolated. Their structures were identified as

5-hydroxy-7,3',4"-trimethoxyflavanone (1), 5,3'-dihydroxy-7,4"-dimethoxyflavanone (2), 5,4'-dihydroxy-7,3'-dimethoxyflavanone (3),
B-spinasterol (4), sterculin A (5), (24R)-cycloart-25-ene-3f3,24-diol (6), (24S5)-cycloart-25-ene-3f,24-diol (7), stigmast-7-en-33-ol (8),
and hydoxydihydrobovolide (9). Conclusion  All the compounds (1—9) are isolated from D. superbu for the first time.

Key words: Dianthus superbus L.; 5-hydroxy-7,3',4'-trimethoxyflavanone; B-spinasterol; sterculin A; (24R)-cycloart-25-ene-3[3,24-diol
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Bruker AVANCE-500 #% #3421 ( Bruker 2 #],
7% ); Thermo Fisher LCQ Advantage 21 B i ik
F1% (Thermo Fisher A7), JE[E); Waters 1525 %Y
ERSORMI O3S (Waters A%, JEED; )20
FERRIR GFasgs #EEIERERE (100~200. 300~400
HD Sl s H o0 B 1) 2B |k
FHAENE RP-Cig (YMC A=, HAD; Sephadex
LH-20 (GE w78, Hdl); Ak, 05 B
LR IR I RESA IR R 3 Hral, T
] AR,

PRAE AL, T 2012 4 8 AR TR K EK
Frl, P AR ARB K5 SR it A e W R
Dianthus superbus L.. 34 (20120902DS) 17T
PHAE AR ARBI K25 B2 Bt o
2 EBESH

A ATHT (17 k), BriESa H 95% L]
THEEL 3 K, $EIUN TR 34 24 2 h, B IFHEEL
W, VRIS SRIFIRE 417 kg, WMREBFT £
BTKH, SRJE A SRR AT . R 2T
FNE TEEAEHL 2 ko SRR IZERGH, Uk
Wedii, 15200 BT (340 g) BEIR ZBE AT (290
g). IE TEERRAL (435 g) FIZKAHFEAL (4020 g)o

FrME AR AT (340 @) TR R (il b1 T 20
B, HAHER-BE R 206 (1000, 901, 812, 7
3.6 140 BREEVENL, ARG REDEAE, FE5) 8 #igr
QMpl~8. QMp6 HBor 4kl ek ke B, FA
fik- DS ERER G (10 204 100 0.5, 9: 1. 8: 2.
0:10), X5 8 Ml QMp6-1~6-8. QMp6-7
R EARERAE 1% AN Sephadex LH-20 A (411, #4421
A9 1(34 mg) A1 9(14 mg) . QMp6-8 H Sephadex
LH-20 BERAEREAT 2025, FE0-HEE (121 YE,
bR RS2 G, EROY G 2 Fi 3 1K
PHRAY), RIS ERGHT A, 8, 1532
(1) e AR R A 20 2, A - (9 2 1. 8 1 2,
703) Ve RML A 2 (315 mg) F1 3 (431 mg).
QMp6-2 Z3f Sephadex LH-20 %k, & 4% - FHEE
(1D e, BRENENIRAE TG, AR IR
FEO S, A HEE-BEIR 206 (9 1 1. 8 12) WEl,
P30 1 3 173 B F P45 8 HPLC 464k, F 100%
3l AR A R AHVERG, g 75 35.8 min ¥ {03 g
AR GG G 13 B EY) 4 (14 mg), £ 38.7 min

() i IS ek 4 5 43 24654 8 (7 mg) - QMp6-5
B ARER A A1 A Sephadex LH-20 #2153 31
th&54 5 (44 mg). QMp6-3 L% R Sephadex
LH-20 2li4k 5, ik JI 08 s AT 4t 43 e 3 38 43
QMp6-3-1~6-3-3, QMp6-3-2 2214|4571 HPLC 75
FMEEY 6 (9 mg). QMp6-3-3 4% HPLC
REMLEY T (5mg).
3 KT

WEY 1. AERAR, KO SHEIA.
ESI-MS m/z: 331 [M+H] . 'H-NMR (500 MHz,
CDCls) 6: 5.35 (1H, dd, J = 3.4, 13.3 Hz, H-2), 2.79
(1H, dd, J = 3.4, 17.0 Hz, H-3a), 3.11 (1H, dd, J=
13.3, 17.0 Hz, H-3b), 6.05 (1H, d, J = 2.4 Hz, H-6),
6.06 (1H, d, J = 2.4 Hz, H-8), 6.99 (1H, d, J = 2.0 Hz,
H-2'), 6.90 (1H, d, J = 8.0 Hz, H-5'), 6.98 (1H, dd, J =
2.0, 8.0 Hz, H-6"), 3.80 (3H, s, 7-OCH3), 3.90 (3H, s,
3-OCHs), 3.92 (3H, s, 4-OCH;); "“C-NMR (125
MHz, CDCl3) d: 79.2 (C-2), 43.3 (C-3), 196.0 (C-4),
164.1 (C-5), 95.1 (C-6), 168.0 (C-7), 94.3 (C-8), 162.8
(C-9), 103.1 (C-10), 130.8 (C-1"), 111.2 (C-2'), 149.3
(C-3"), 149.5 (C-4'), 109.4 (C-5"), 118.9 (C-6'), 55.7
(7-OCHj), 56.0 (3'-OCHj3), 56.0 (4-OCH3). LA %k
HocmkE -8, et e 1o S-FR k-
7,3"4"- = W4k A B

wEY 2: AEMAK, MROFERBAG,
S HMRIK . ESI-MS m/z: 317 [M+H] . "H-NMR (500
MHz, CDCl;) 6: 5.32 (1H, dd, J = 3.0, 13.1 Hz, H-2),
2.77 (1H, dd, J = 3.0, 17.4 Hz, H-3a), 3.09 (1H, dd,
J =13.1, 17.4 Hz, H-3b), 6.07 (1H, d, J = 2.4 Hz,
H-6), 6.04 (1H, d, J = 2.4 Hz, H-8), 6.97 (1H, brs,
H-2'), 6.92 (1H, d, J = 8.1 Hz, H-5"), 6.94 (1H, d, J =
8.1 Hz, H-6"), 3.80 (3H, s, 7-OCH;), 3.92 (3H, s,
3'-OCH3); C-NMR (125 MHz, CDCls) 6: 79.4 (C-2),
43.3 (C-3), 196.1 (C-4), 164.1 (C-5), 95.1 (C-6), 168.0
(C-7), 94.3 (C-8), 162.9 (C-9), 103.1 (C-10), 130.2
(C-1), 108.9 (C-2'), 146.3 (C-3"), 146.8 (C-4), 114.6
(C-5"), 119.6 (C-6"), 55.7 (7-OCHj3), 56.0 (3'-OCHs3).
DA_EHietie 5 Scmk s — 30O, Mo etk S 2 h 5,40
TRREE7, 3 AR IR A

EY 3: AEMAK, MROERHaE,
LM . ESI-MS m/z: 317 [M+H] . "TH-NMR (500
MHz, CDCls) 6: 5.31 (1H, dd, J = 3.0, 12.9 Hz, H-2),
2.77 (1H, dd, J = 3.0, 17.2 Hz, H-3a), 3.06 (1H, dd,
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J =129, 17.2 Hz, H-3b), 6.06 (1H, d, J = 2.3 Hz,
H-6), 6.03 (1H, d, J = 2.4 Hz, H-8), 7.03 (1H, d, J =
2.0 Hz, H-2'), 6.87 (1H, d, J = 8.2 Hz, H-5'), 6.92 (1H,
dd, J = 2.0, 8.2 Hz, H-6"), 3.79 (3H, s, 7-OCHs), 3.90
(3H, s, 4-OCH;); "C-NMR (125 MHz, CDCl;) 6
79.0 (C-2), 43.1 (C-3), 196.1 (C-4), 164.1 (C-5), 95.1
(C-6), 168.0 (C-7), 94.3 (C-8), 162.9 (C-9), 103.1
(C-10), 131.5 (C-1"), 112.7 (C-2"), 145.9 (C-3"), 147.1
(C-4"), 110.7 (C-5), 118.2 (C-6"), 55.7 (7-OCH3), 56.1
(4-OCHs). L ¥ 5 ScmkaraE — 20, # s
HH 3 4 5,3- T 4 T AR AU

WEY 4: AERK, MKROEREEAAE.
'H-NMR (500 MHz, CDCls) &: 3.59 (1H, m, H-3),
5.15 (1H, m, H-7), 0.55 (3H, s, H-18), 0.80 (3H, s,
H-19), 1.03 (3H, d, J = 6.6 Hz, H-21), 5.13 (1H, m,
H-22), 5.03 (1H, m, H-23), 0.85 (3H, d, J = 6.6 Hz,
H-26), 0.80 (3H, overlap, H-27), 0.81 (3H, t, J = 6.6
Hz, H-29); “C-NMR (125 MHz, CDCl;) 6: 37.2
(C-1), 31.5 (C-2), 71.1 (C-3), 38.0 (C-4), 40.3 (C-5),
29.7 (C-6), 117.5 (C-7), 139.6 (C-8), 49.5 (C-9), 34.2
(C-10), 21.6 (C-11), 39.5 (C-12), 43.3 (C-13), 55.1
(C-14), 23.0 (C-15), 28.5 (C-16), 55.9 (C-17), 12.1
(C-18), 13.0 (C-19), 40.8 (C-20), 21.4 (C-21), 138.2
(C-22), 129.5 (C-23), 51.3 (C-24), 31.9 (C-25), 21.1
(C-26), 19.0 (C-27), 25.4 (C-28), 12.3 (C-29). ZH% L
BRIRIEDT, S 4 O B SR

&Y 5: BEBR, MKROEDEAA.
'H-NMR (500 MHz, CDCls) 6: 3.28 (1H, dd, J = 4.4,
11.2 Hz, H-3), 0.97 (3H, s, H-18), 0.33 (1H, d, J = 5.0
Hz, H-19a), 0.55 (1H, d, J = 5.0 Hz, H-19b), 0.86 (3H,
d, J = 8.0 Hz, H-21), 5.60 (2H, m, H-23, 24), 1.32
(6H, s, H-26, 27), 0.89 (3H, s, H-28), 0.97 (3H, s,
H-29), 0.81 (3H, s, H-30); "*C-NMR (125 MHz,
CDCl;) d: 32.0 (C-1), 30.4 (C-2), 78.8 (C-3), 40.5
(C-4), 47.1 (C-5), 21.1 (C-6), 28.1 (C-7), 48.0 (C-8),
20.0 (C-9), 26.1 (C-10), 26.0 (C-11), 35.6 (C-12), 45.3
(C-13), 48.8 (C-14), 32.8 (C-15), 26.4 (C-16), 52.0
(C-17), 18.1 (C-18), 29.9 (C-19), 36.4 (C-20), 18.3
(C-21), 39.0 (C-22), 139.4 (C-23), 125.6 (C-24), 70.8
(C-25), 29.9 (C-26), 30.0 (C-27), 19.3 (C-28), 14.0
(C-29), 25.5 (C-30), LA E¥d 5 ciktis —s7,
S LB 5 IR A

EY 6: AR, MK R EA A,

'H-NMR (500 MHz, CDCls) 6: 3.29 (1H, m, H-3),
0.97 (3H, s, H-18), 0.34 (1H, d, J = 4.0 Hz, H-19a),
0.56 (1H, d, J = 4.0 Hz, H-19b), 0.89 (3H, d, J = 6.0
Hz, H-21), 4.02 (1H, t, J = 6.5 Hz, H-24), 4.93 (1H, s,
H-26a), 4.84 (1H, s, H-26b), 1.74 (3H, s, H-27), 0.90
(3H, s, H-28), 0.97 (3H, s, H-29), 0.81 (3H, s, H-30);
BC.NMR (125 MHz, CDCly) d: 32.0 (C-1), 30.4
(C-2), 78.8 (C-3), 40.5 (C-4), 47.1 (C-5), 21.1 (C-6),
28.1 (C-7), 48.0 (C-8), 20.0 (C-9), 26.1 (C-10), 26.0
(C-11), 35.6 (C-12), 45.3 (C-13), 48.8 (C-14), 32.9
(C-15), 26.5 (C-16), 52.2 (C-17), 18.0 (C-18), 29.9
(C-19), 35.9 (C-20), 18.3 (C-21), 31.9 (C-22), 31.5
(C-23), 78.9 (C-24), 147.5 (C-25), 111.4 (C-26), 17.2
(C-27), 19.3 (C-28), 14.0 (C-29), 25.4 (C-30). A%
Wi 5 SRR IE— 8, MR A 6 O (24R)-3A
B[ -25 445-38,24- i

WEY 7: AERAK, BRORE S LA,
'H-NMR (500 MHz, CDCl;) 6: 3.29 (1H, m, H-3),
0.97 (3H, s, H-18), 0.34 (1H, d, J = 4.0 Hz, H-19a),
0.56 (1H, d, J = 4.0 Hz, H-19b), 0.89 (3H, d, J = 6.0
Hz, H-21), 4.02 (1H, t, J = 6.5 Hz, H-24), 4.94 (1H, s,
H-26a), 4.84 (1H, s, H-26b), 1.74 (3H, s, H-27), 0.90
(3H, s, H-28), 0.97 (3H, s, H-29), 0.81 (3H, s, H-30);
BC-NMR (125 MHz, CDCl;) d: 32.0 (C-1), 30.4
(C-2), 78.8 (C-3), 40.5 (C-4), 47.1 (C-5), 21.1 (C-6),
28.1 (C-7), 48.0 (C-8), 20.0 (C-9), 26.1 (C-10), 26.0
(C-11), 35.6 (C-12), 45.3 (C-13), 48.8 (C-14), 32.9
(C-15), 26.5 (C-16), 52.2 (C-17), 18.0 (C-18), 29.9
(C-19), 35.9 (C-20), 18.3 (C-21), 31.9 (C-22), 31.7
(C-23), 78.9 (C-24), 147.8 (C-25), 110.9 (C-26), 17.6
(C-27), 19.3 (C-28), 14.0 (C-29), 25.4 (C-30). LA %k
W 5 Sk IE — 8, WA T A (24S)-3F
B E-25 Jfi-3B,24- 1.

WEY 8: AEKAR, MR R A,
'H-NMR (500 MHz, CDCls) 6: 3.60 (1H, m, H-3),
5.17 (1H, m, H-7), 0.54 (3H, s, H-18), 0.80 (3H, s,
H-19), 0.93 (3H, d, J = 6.6 Hz, H-21), 0.84 (3H, d, J =
6.9 Hz, H-26), 0.82 (3H, d, J = 6.9 Hz, H-27), 0.85
(3H, t, J = 7.4 Hz, H-29); “C-NMR (125 MHz,
CDCly) 6: 37.2 (C-1), 31.5 (C-2), 71.1 (C-3), 38.0
(C-4), 40.3 (C-5), 29.7 (C-6), 117.4 (C-7), 139.7
(C-8), 49.5 (C-9), 34.2 (C-10), 21.6 (C-11), 39.6
(C-12), 43.4 (C-13), 55.1 (C-14), 23.0 (C-15), 28.0
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(C-16), 55.9 (C-17), 12.1 (C-18), 13.1 (C-19), 36.6
(C-20), 18.9 (C-21), 33.9 (C-22), 26.2 (C-23), 45.9
(C-24), 29.2 (C-25), 19.1 (C-26), 19.9 (C-27), 23.1
(C-28), 11.9 (C-29). LL_b-%od 5 Scki i —=1,
W e G 8 Oh S -7-0-3 B
WA 9: WHAMARY) . 'H-NMR (500 MHz,
CDCly) 6: 1.97 (1H, m, H-6a), 1.76 (1H, m, H-6b),
1.26 (1H, m, H-7a), 1.14 (1H, m, H-7b), 1.28 (2H, m,
H-8), 1.28 (2H, m, H-9), 0.87 (3H, d, J = 6.5 Hz,
H-10), 1.93 (3H, s, H-11) 1.80 (3H, s, H-12);
BC-NMR (125 MHz, CDCly) &: 172.7 (C-2), 125.1
(C-3), 1582 (C-4), 107.4 (C-5), 35.9 (C-6), 22.6
(C-7), 31.5 (C-8), 22.4 (C-9), 13.9 (C-10), 10.7
(C-11), 8.4 (C-12). LA %l 55 3cikhiss— 5, ¥
R AY 9 MR A RN ER.
53 3Lk
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