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Chemical constituents of Gelsemium elegans

WANG Lin, SUN Lin, LIU Hui-ying, MENG Fan-hao
School of Pharmacy, China Medical University, Shenyang 110001, China

Abstract: Objective The chemical constituents were isolated and identified in order to find the bioactive natural products from
Gelsemium elegans. Methods Silica gel, sephadex LH-20 and HPLC column chromatographic techniques were used for separation
and purification of the compounds and extensive spectral analysis spectrum were employed for structural elucidation. Results Fifteen
compounds were separated from G elegans, identified by physicochemical properties, spectral analysis and other means. They are
koumine (1), gelsemine (2), gelsevirine (3), gelsemicine (4), xanthotoxin (5), bergapten (6), isopimpinellin (7), imperatorin (8), osthol
(9), p-hydroxybenzoic acid (10), vanilla acid (11), B-sitosterol (12), B-daucosterol (13), gelsemamide (14), and 16-epivoacarpine (15).
Conclusion Compounds 5—9 are first isolated from the plants in genus Gelsemium Juss.
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¥ W Gelsemium elegans Benth. & & &% R}
(Loganiaceae) & & Gelsemium Juss ¥, X 4
B, KAR. BAZ. Wiiphss, FE5mT
FEWL, #2280 T amSEHIX, 23K
[ A4 GE 1 2 IR, o 2 44 e s 2
P ] B RIS BRI 7 T T  BRX S I e
VT I RAJT 5T LA S STHRARIE ZE W], B0 ) B AT HUIRe
PURBUR . (EHEE MIhhe. SRS, 4
W A2 By B AR AR L SRR,
TR T 2PV, T I A A ) TR,
FHILEVERLSY , ARSI BT T 27 e 9T,
oS3 15 MG, s YR T

gt EHER: 2017-02-16
HEEWH: HEARRAIEEEIIE (81274182, 81573687)

(koumine, 1). W) EH (gelsemine, 2). W)L
ik C(gelsevirine, 3). #WJE T (gelsemicine, 4).
{EMEE 2 (xanthotoxin, 5). FAH A NE (bergapten,
6). S fFWER (isopimpinellin, 7). FKHJH 2%
(imperatorin, 8). WE/KT 3 C(osthol, 9). XJFekk
K H (p-hydroxybenzoic acid, 10). FF [ (vanilla
acid, 11). B-Fi§EE (B-sitosterol, 12). B-#A% b
¥ (B-daucosterol, 13). W) N WEf% (gelsemamide,
14). 16-KAR B R P (16-epivoacarpine, 15).
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(HITACHI, H A), 1410 R AMG M 2% (HITACHI,
H 72 ); BRUKE-GX600 #4346 {X (Bruker,
D 2 OIS GFose AR RERERS (75 51
AT ), ODS fEfiEfER (Merck, fE[E ),

Sephadex LH-20 (Pharmasia Biotec, i ); 43477,
il 2% 284 e OB R A il , JL AR A B

W2 T B M 2Ty, &b E R}
R T 3 5K AR 07 B2 %508 h D ERRHH 2 T g
W) Gelsemium elegans Benth. TR, brA
(20131224) fRAFTH B R 2= 2905 Bt = .
2 RESESE

TRV IR 5 kg By SRR, T 95% L lE[R]
WFEIN 3 K, BRI 2 ho B FFFRIUR, 980 I L1,
Wi, H S RRKIRE, JRE. I &k
RS RIS IR LIEREIN 3 %, I RIS, 43 s
F PR AES R B EU) o

USRI 210 g, ARERHE O3, S0005- T
BEFEVEL (100 0 110 © 1), 430 7 N5r. Fr. A B
SIERAT I 5, e hEE-BER Ol (41 11 ¢
1D BREUEN, SRR OREES N, HEMAY 12
(40 mg); Fr. B BRAMERA (O3S, PR Cbe-BHR L1E
(7 01—1:1) BREEUEML, PrfSiisr 54 Sephadex
LH-20 %Attt . ODS At i Al & o R50sUop
iEalitk, 193814659 5 (20mg). 6 (15mg). 7 (24
mg). 8 (20mg). 9 (24 mg). 15 (68 mg); Fr.D
BARERAE 0, A EE-BE IR £ E-HRE (201
0.3) YEMit, £t Sephadex LH-20 #E/keAttait, 15946
910 (30 mg). 11 (28 mg). 14 (120 mg); Fr. E
BRI, W5-EE (81 1—1 1 1) BAREUE
i, FrfSimisrf4e Sephadex LH-20 A i
ODS A 1% F il 4 i oA etk alifh, 13214059
1 (50mg). 3 (28 mg).

BEIR £, 16 195 g, SAEIFE@IE, BERR LH8-1N
WA BV (50 0 1—5 1 1), 40k 5 M4y (Fr. 1~
5). Fr. 1 &rERF A, S05-TRE (51 1) P,
AR OWE ) F L 5, 152805 13 (40 mg).
Fr. 3 BEAREIAE B0, BHIR S MG-HERE (10 2 1) ¥
Jit, Sephadex LH-20 &/t (i . ODS A (0 ii Al
s g alifh, HEAEY 2 (26 mg). 4
(25 mg).

3 HHMETE

& 1. LOFRE W CNED, mp 167~169

‘C, Dragendorff & bV B, $&7 0 ALV S ) o

ESI-MS m/z: 307.11 [M+H]"; "H-NMR (600 MHz,
CDCly) 6 : 7.60 (1H, d, J = 7.2 Hz, H-12), 7.54 (1H, d,
J =172 Hz, H-9), 7.34 (1H, td, J = 7.2, 1.2 Hz, H-10),
7.24 (1H, td, J = 7.2, 1.2 Hz, H-11), 5.00 (1H, brs,
H-3), 4.81 (1H, dd, J = 20.8, 1.2 Hz, H-18a), 4.78
(1H, dd, J = 14.4, 1.2 Hz, H-18b), 4.67 (1H, dd, J =
17.2, 11.2 Hz, H-19), 4.24 (1H, dd, J = 12.0, 4.4 Hz,
H-17a), 3.60 (1H, d, J = 12.0 Hz, H-17b), 3.16 (1H, d,
J=11.4 Hz, H-21a), 3.08 (1H, d, J = 11.4 Hz, H-21b),
2.77 (1H, m, H-5), 2.77 (1H, m, H-15), 2.60 (1H, m,
H-14a), 2.59 (3H, s, N-CH3), 2.38 (1H, m, H-6b), 2.36
(1H, m, H-6a), 2.31 (1H, m, H-16), 1.87 (1H, dt, J =
14.4, 2.0 Hz, H-14b); “C-NMR (150 MHz, CDCl;) 6:
185.6 (C-2), 155.0 (C-13), 143.8 (C-8), 137.5 (C-19),
128.2 (C-11), 126.1 (C-10), 123.1 (C-9), 121.2 (C-12),
116.0 (C-18), 71.1 (C-3), 61.5 (C-17), 58.2 (C-7), 57.9
(C-21), 57.0 (C-5), 45.4 (C-20), 42.8 (N-CH3), 39.1
(C-16), 33.3 (C-15), 28.7 (C-6), 25.4 (C-14). LA %k
355 SCHRFROE 3 2 A A — 80, Mot A
W V)T

&) 2. ToEHRS: & (AR, mp 220~222
‘C, Dragendorff S FHYE, #8734 WA &9 .
ESI-MS m/z: 323.08 [M-+H]"; "H-NMR (600 MHz,
CDCls) d: 7.59 (1H, s, N-H), 7.42 (1H, d, J = 7.8 Hz,
H-9), 7.19 (1H, td, J = 7.8, 1.2 Hz, H-11), 7.00 (1H,
td, J = 7.8, 1.2 Hz, H-10), 6.79 (1H, d, J = 7.8 Hz,
H-12), 6.24 (1H, dd, J = 17.7, 11.1 Hz, H-19), 5.10
(1H, dd, J = 10.8, 1.2 Hz, H-18b), 4.94 (1H, dd, J =
17.7, 1.2 Hz, H-18a), 4.11 (1H, dd, J = 10.8, 2.1 Hz,
H-17b), 3.91 (1H, dd, J = 11.1, 1.8 Hz, H-17a), 3.82
(1H, s, H-3), 3.44 (1H, s, H-5), 2.82 (1H, dd, J = 14.4,
3.0 Hz, H-14a), 2.77 (1H, d, J = 10.4 Hz, H-21a), 2.41
(1H, m, H-16), 2.31 (1H, d, J = 10.4 Hz, H-21b), 2.28
(1H, m, H-15), 2.25 (3H, s, N-CH3), 2.00 (1H, m,
H-14b), 1.98 (1H, s, H-6); “C-NMR (150 MHz,
CDCly) d: 179.5 (C-2), 140.7 (C-13), 138.8 (C-19),
132.1 (C-8), 128.3 (C-9), 128.0 (C-11), 121.8 (C-10),
112.2 (C-18), 109.1 (C-12), 72.2 (C-5), 69.5 (C-3),
66.2 (C-21), 61.6 (C-17), 54.3 (C-7), 54.1 (C-20), 50.8
(C-6), 40.8 (N-CHj), 38.3 (C-16), 35.8 (C-15), 23.0
(C-14)o LA 1 BRAb P 5T R 30 18 23 50 15 SRRt i 3
A5, Wt A 2 NV E T .

tEY 3. watlifg, mp 160~168 C,
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Dragendorff reagent & WV FH1E, $27 4 AW R A0 &
. ESI-MS m/z: 353.27 [M+H]"; 'H-NMR (600
MHz, CDCLy) &: 7.41 (1H, d, J = 7.2 Hz, H-9), 7.37
(1H, t, J = 7.8 Hz, H-11), 7.13 (1H, t, J = 7.5 Hz,
H-10), 7.02 (1H, d, J = 7.8 Hz, H-12), 6.22 (1H, dd,
J =174, 10.8 Hz, H-19), 5.34 (1H, d, J = 11.4 Hz,
H-18a), 5.12 (1H, d, J = 17.4 Hz, H-18b), 4.03 (1H,
H-17a), 4.00 (1H, s, H-17b), 3.98 (3H, s, N-OCHa),
3.84 (1H, s, H-3), 3.72 (1H, d, J = 10.8 Hz, H-21a),
3.84 (1H, s, H-5), 2.86 (1H, dd, J = 15.0, 2.4 Hz,
H-14b), 2.80 (1H, s, H-16), 2.80 (1H, d, J = 12.0 Hz,
H-21b), 2.73 (3H, s, N-CH3), 2.62 (1H, brs, H-15),
2.17 (1H, s, H-6), 2.11 (1H, ddd, J = 14.7, 4.8, 2.4 Hz,
H-14a); "“C-NMR (150 MHz, CDCL) §: 171.2 (C-2),
139.4 (C-13), 133.5 (C-19), 129.5 (C-11), 128.2 (C-9),
125.8 (C-8), 123.8 (C-10), 117.1 (C-18), 107.9 (C-12),
73.6 (C-5), 69.0 (C-3), 64.1 (C-21), 63.5 (N-OCHs),
60.1 (C-17), 53.1 (C-7), 51.6 (C-20), 48.5 (C-6), 43.1
(N-CHs), 40.5 (C-16), 34.3 (C-15), 22.4 (C-14), LA -
HEAR M R 2 Bt 5 SO R A — 8,
TG 3 TV LR .

tEY 4: FFEEEE GAMD, mp 221~223
‘C, Dragendorff < M. [, $&75 4 A=A 59 -
ESI-MS m/z: 359.22 [M+H]"; "H-NMR (600 MHz,
CDCly) 6: 7.53 (1H, d, J = 7.2 Hz, H-9), 7.25 (1H, t,
J=17.8 Hz, H-10), 7.06 (1H, t, J= 7.8 Hz, H-11), 6.87
(1H, d, J = 7.8 Hz, H-12), 4.42 (1H, m, H-5), 4.29
(1H, dd, J = 10.8, 3.0 Hz, H-17a), 4.26 (1H, brd, J =
10.2 Hz, H-17b), 3.94 (3H, s, N-OCHs), 3.73 (1H, dd,
J=4.5,2.0 Hz, H-3), 2.87 (1H, t, J = 9.3 Hz, H-15),
2.72 (1H, dq, J = 17.1, 7.8 Hz, H-19a), 2.41 (1H, m,
overlapped, H-19b), 2.10 (1H, ddd, J = 15.0, 10.2, 4.8
Hz, H-14), 1.29 (3H, t, J = 7.5 Hz, H-18); “C-NMR
(150 MHz, CDCls) &: 171.2 (C-2), 74.9 (C-3), 72.3
(C-5), 37.6 (C-6), 55.8 (C-7), 132.2 (C-8), 124.6
(C-9), 123.3 (C-10), 128.0 (C-11), 106.6 (C-12), 138.0
(C-13), 25.7 (C-14), 39.7 (C-15), 42.5 (C-16), 62.0
(C-17), 10.0 (C-18), 27.0 (C-19), 184.7 (C-20), 63.3
(N-OCHs). LA 3R 5T K ipe it 2 5t 5 SOk B
SHRIEAR ), Wt &Y 4 N EC.

EY 5. Totads i (FEE), mp 146~148 C.,
ESI-MS m/z: 216.12 [M]": 'H-NMR (600 MHz,
CDCly) 6: 7.76 (1H, d, J = 9.6 Hz, H-4), 7.69 (1H, d,

J =24 Hz, H-2'), 7.35 (1H, s, H-5), 6.82 (1H, d, J =
2.4 Hz, H-3"), 6.37 (1H, d, J = 9.6 Hz, H-3), 4.29 (3H,
s, 8-OCH3); "“C-NMR (150 MHz, CDCl;) &: 160.6
(C-2), 147.8 (C-7), 146.8 (C-2'), 144.5 (C-4), 143.1
(C-8a), 132.9 (C-8), 126.3 (C-6), 116.6 (C-4a), 114.9
(C-3), 113.0 (C-5), 106.9 (C-3"), 61.5 (C-8-OCHj). B
A R R 2 s 5 SR A — 51, e
WA 5 NACHEEE .

EY 6: A EE S (FEE, mp 188~189 C.
ESI-MS m/z: 21628 [M]"; 'H-NMR (600 MHz,
CDCl;) 6: 8.16 (1H, d, J= 9.6 Hz, H-4), 7.51 (1H, brs,
H-2), 7.11 (1H, s, H-8), 6.99 (1H, brs, H-3"), 6.25
(1H, d, J = 9.4 Hz, H-3), 423 (3H, s, 5-OCH3);
BC-NMR (150 MHz, CDCly) J: 161.4 (C-2), 158.3
(C-7), 152.4 (C-9), 149.8 (C-5), 144.5 (C-2'), 139.3
(C-4), 112.5 (C-6), 112.4 (C-3), 106.3 (C-10), 105.3
(C-3"), 93.2 (C-8), 60.2 (5-OCH;). LA ¥ 5 UK
EHA—S, Wb a6 A g,

a7 LS CHEE, mp 200~201 C.
ESI-MS m/z: 246.18 [M]"; 'H-NMR (600 MHz,
CDCls) d: 8.12 (1H, d, J = 10 Hz, H-4), 7.63 (1H, d,
J=2.8 Hz, H-2"), 7.00 (1H, d, J = 2.4 Hz, H-3"), 6.29
(1H, d, J = 10.0 Hz, H-3), 4.17 (3H, s, H-5-OCH3),
4.16 (3H, s, 8-OCHs); “C-NMR (150 MHz, CDCl;) &
160.6 (C-2), 150.2 (C-7), 145.3 (C-2'), 144.4 (C-8a),
143.8 (C-5), 139.5 (C-4), 128.4 (C-8), 115.0 (C-6),
113.0 (C-3), 107.8 (C-4a), 1052 (C-3"), 61.9
(C-8-OCH3), 61.0 (C-5-OCHs) . FEALME T M8 i 24 %5
P 5 SRR A R, e e T
P .

G 8: Jota i AR CHEE), mp 100~101.5 C.
ESI-MS m/z: 270.14 [M]"; 'H-NMR (600 MHz,
CDCls) d: 7.76 (1H, d, J = 9.6 Hz, H-4), 7.68 (1H, d,
J=2.0 Hz, H-2'), 7.35 (1H, s, H-5), 6.81 (1H, d, J =
2.0 Hz, H-3"), 6.34 (1H, d, J = 9.6 Hz, H-3), 5.60 (1H,
tt, J = 7.2, 1.2 Hz, H-2"), 5.00 (2H, d, J = 7.2 Hz,
H-1"), 1.73 (3H, s, H-4"), 1.71 (3H, s, H-5");
BC-NMR (150 MHz, CDCl3) d: 160.7 (C-2), 148.8
(C-7), 146.7 (C-2'), 144.5 (C-4), 144.0 (C-8a), 139.9
(C-3"), 131.8 (C-8), 126.0 (C-6), 119.9 (C-2"), 116.6
(C-4a), 114.8 (C-3), 113.3 (C-5), 106.8 (C-3"), 70.3
(C-1"), 25.9 (C-4"), 18.2 (C-5"). FRALME )5 S ki 2
Kot 5 SCmkRoE HeE S A 80, e 8 b
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A 9. thEtd (FEE), mp 83~84 C.
ESI-MS m/z: 244.12 [M]"; 'H-NMR (600 MHz,
CDCly) 8: 7.60 (1H, d, J = 9.2 Hz, H-4), 7.28 (1H, d,
J = 8.4 Hz, H-5), 6.83 (1H, d, J = 8.4 Hz, H-6), 6.22
(1H, d, J=9.6 Hz, H-3), 5.21 (1H, tt, J = 7.2, 1.2 Hz,
H-2'), 3.91 (3H, s, 7-OCH3), 3.52 (2H, d, J = 7.2 Hz,
H-1'), 1.83 (3H, s, H-4"), 1.66 (3H, s, H-5); *C-NMR
(150 MHz, CDCl3) 6: 161.5 (C-2), 160.3 (C-7), 152.9
(C-8a), 143.9 (C-4), 132.8 (C-3"), 126.3 (C-5), 121.2
(C-2"), 118.1 (C-8), 113.1 (C-4a), 113.0 (C-3), 107.5
(C-6), 56.2 (7-OCHj), 22.0 (C-1'), 25.9 (C-4'), 18.0
(C-5") o BRARM: 00 B2 8 1% 27 A4 15 Sk 1 Bl R A
—5Y, WEth &Y 9 MieIK T .

AP 10: LEEHRSS & (FED, mp 216~
218 °C, FeCly R N FHYE, $FErnmy e dtqrft . ESI-MS
m/z: 127.18 [M—H]; 'H-NMR (600 MHz, CDCl;) &:
12.43 (1H, s, -COOH), 10.24 (1H, s, -OH), 7.78 (2H,
d, J = 8.4 Hz, H-2, 6), 6.82 (2H, d, J = 8.4 Hz, H-3,
5) o BRALE TR 0 2 Bl SO A — 5,
B A 10 T BRI R IR

&Y 11 BEEPIRG R (HED, mp 164~
166 C, FeCly N FHE, $&/RIm¥FEIE(F1E. ESI-MS
miz: 167.20 [M—H]; 'H-NMR (600 MHz, CDCls)
12.50 (1H, s, -COOH), 9.87 (1H, s, 4-OH), 7.44 (1H,
d, J=12.0 Hz, H-6), 7.43 (1H, s, H-2), 6.84 (1H, d, J =
8.4 Hz, H-5), 3.81 (3H, s, 3-OCH3). FEALIE T K il i
*E R 5 SCERIOE TR R A 8 et A
11 HEHR.

teEW 12: s (BSR LR, mp 138~
141 ‘C. ESI-MS m/z: 414.65 [M]"; Liebermann-
Burchard VoA ZRE, RGN K. 5 B-
A S EE T IR AL HEAT TLC X, ZRETFRS N Rf
Y30 AW R TR, s e aw 12 24 p-
A

G 13: AETE R AR, mp290.5~293.5
‘C. ESI-MS m/z: 576.82 [M]"; Liebermann-Burchard
RN ER e, PRz SN R S N
HMIEAT TLC X, 2R RIF RSN RE(HI 2L
S E A 13 Ol B-THE M.

B 14: AETEEER AR (47D mp 222~
226 ‘C, Dragendorff s NPHME, $&7 A4 Y082k10
&M . ESI-MS m/z: 339.14 [M—H]; 'H-NMR (600

MHz, CDCl;) 8: 9.62 (1H, s, N-H), 7.29 (1H, dd, J =
8.1, 1.5 Hz, H-9), 7.23 (1H, dt, J = 8.1, 1.5 Hz, H-11),
7.16 (1H, dd, J = 8.1, 1.5 Hz, H-12), 6.86 (1H, dt, J =
8.1, 1.5 Hz, H-10), 5.35 (1H, q, J = 6.9 Hz, H-19),
476 (1H, dd, J = 12.3, 2.4 Hz, H-21p), 4.73 (1H, m,
H-3), 4.20 (1H, dd, J = 9.6, 1.8 Hz, H-17B), 3.99 (1H,
dd, J = 9.3, 6.0 Hz, H-5), 3.86 (1H, dd, J = 9.6, 1.8
Hz, H-17p), 3.56 (3H, s, N-OCH3), 3.52 (1H, dd, J =
12.6, 2.4 Hz, H-21), 2.58 (1H, d, J = 12.0 Hz, H-140q),
2.48 (1H, m, H-16), 2.47 (1H, m, H-6a), 2.45 (1H, m,
H-60), 2.36 (1H, dd, J = 12.0, 4.5 Hz, H-14p), 1.86
(1H, m, H-6B), 1.57 (1H, d, J = 6.9 Hz, H-18);
BC-NMR (150 MHz, CDCly) d: 181.7 (C-2), 147.7
(C-13), 140.8 (C-200), 128.5 (C-11), 127.3 (C-12),
124.9 (C-8), 120.6 (C-10), 119.3 (C-19), 113.7 (C-9),
79.6 (C-3), 68.3 (C-17a), 62.3 (N-OCH3), 54.2 (C-5),
42.2 (C-21P), 37.3 (C-16), 36.7 (C-15), 32.9 (C-6a),
31.6 (C-140), 12.8 (C-18). FRALI: I S il i 24 Ktk 55 5
ikIREIEA ST, et A Y 14 B NI .
&Y 15: iR W (BER OB mp
196~198 ‘C, Dragendorff KMNPHYE, $E/R A4
A AW . ESI-MS m/z: 367.15 [M—H] ;s '"H-NMR
(600 MHz, CDCls) 6: 8.46 (1H, brs, N,-H), 7.02 (1H,
m, H-11), 6.95 (1H, dt, J = 7.5, 1.1 Hz, H-10), 6.85
(1H, d, J = 7.7 Hz, H-12), 6.80 (1H, m, H-9), 5.24
(1H, q, J = 6.8 Hz, H-19), 433 (1H, d, J = 5.5 Hz,
H-5), 4.14 (1H, d, J = 17.1 Hz, H-21), 3.66 3H, s,
CO,Me), 3.42 (2H, m, H-17), 3.22 (1H, brd, J = 17.1
Hz, H-21), 2.67 (1H, dd, J = 16.1, 5.7 Hz, H-60), 2.57
(1H, d, J = 16.2 Hz, H-6p), 1.97 (1H, dd, J = 14.0, 3.7
Hz, H-14B), 1.72 (1H, dd, J = 14.1, 2.1 Hz, H-14q),
1.56 (3H, d, J = 7.0 Hz, H-18); *C-NMR (150 MHz,
CDCl;) 6: 175.9 (CO,CH3), 137.0 (C-2), 136.3 (C-13),
135.3 (C-20), 125.6 (C-8), 121.9 (C-11), 119.5 (C-9),
118.4 (C-19), 115.8 (C-10), 110.9 (C-12), 106.8 (C-7),
80.4 (C-3), 63.3 (C-17), 57.5 (C-5), 53.2 (C-16), 52.3
(CO,CH3), 48.1 (C-21), 36.6 (C-14), 33.7 (C-15),
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