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Chemical constituents from Gelsemium elegans
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Abstract: Objective To study the chemical constituents from Gelsemium elegans aiming at searching for bioactive natural products.
Methods Column chromatography techniques were used for separation and purification of the compounds and extensive spectral
analysis spectrum were employed for structural elucidation. Results Eight compounds were isolated from the aerial part of G. elegans
and their structures were identified as gelsemoxonmine II (1), koumine (2), gelsemine I (3), humantenine IV (4), 19-(Z)-koumidine (5),
19-(Z2)-akuammidine (6), 4-(R)-gelsemine-N-oxide (7), and 4-(S)-gelsemine-N-oxide (8). Conclusion Compounds I—7 are isolated
from the aerial part of this plant. Compound 8 is isolated for the first time as natural substance.
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A 1: TR, 8T F i CloHpN,Os,
ESI-MS m/z: 359 [M+H]'. '"H-NMR (CDCl;, 400
MHz) d: 4.19 (1H, br s, H-3), 3.82 (1H, m, H-5), 2.43
(1H, d, J = 15.6 Hz, H-6a), 2.29 (1H, dd, J = 15.6, 4.6
Hz, H-6e), 7.55 (1H, d, J = 7.6 Hz, H-9), 7.17 (1H, t,
J=17.6Hz , H-10), 7.35 (1H, t, J = 7.6 Hz, H-11), 7.04
(1H, d, J=7.6 Hz , H-12), 5.03 (1H, br s, H-14), 3.37
(1H, m, H-16), 4.45 (1H, dd, J = 11.3, 3.7 Hz, H-17a),
4.16 (1H, d, J= 11.3, 3.7 Hz, H-17¢), 1.13 (3H, t, J =
7.3 Hz, H-18), 2.81 (1H, dq, J = 18, 7.3 Hz, H-19a),
2.55 (1H, dq, J = 18, 7.3 Hz, H-19%), 4.06 (3H, s,
N-OCH;3). "“C-NMR (CDCl;, 100 MHz) &: 173.4
(C-2), 78.5 (C-3), 56.1 (C-5), 34.6 (C-6), 55.5 (C-7),
131 (C-8), 125.2 (C-9), 124.1 (C-10), 130.3 (C-11),
107.5 (C-12), 138 (C-13), 68.6 (C-14), 67.2 (C-15),
33.6 (C-16), 64.2 (C-17), 7.0 (C-18), 28.7 (C-19),
211.0 (C-20), 63.7 (N-OCH3). LL_FHdis L5 Sk %) i
R, % 54 1 4 gelsemoxonmine 11,

WEW) 2. Jotadhh, 2T % 4)i. ESI-MS m/z:
307 [M+H]", CyHuN,0. 'H-NMR (CDCls, 500
MHz) ¢: 5.00 (1H, br s, H-3), 7.54 (1H, d, J = 9 Hz,
H-9), 7.24 (1H, d, J = 9.0 Hz, H-10), 7.38 (1H, d, J =
9 Hz, H-11), 7.68 (1H, d, J = 9 Hz, H-12), 4.27 (1H,
dd, J = 11.9 Hz, H-17a), 3.59 (1H, J = 11.9 Hz,

H-17b), 2.61 (3H, N-CH3). C-NMR (CDCls, 125
MHz) J: 185.4 (C-2), 70.1 (C-3), 56.7 (C-5), 28.5
(C-6), 57.9 (C-7), 143.5 (C-8), 128 (C-9), 125.9
(C-10), 122.9 (C-11), 120 (C-12), 154.7 (C-13), 25.1
(C-14), 32.9 (C-15) , 38.7 (C-16), 61.2 (C-17), 115.2
(C-18), 137.2 (C-19), 45.1 (C-20), 57.6 (C-21), 42.5
(N-CH3). LA b % 55 somhons AR, s e a
¥ 2 24 koumine.

AW 3: B tERY), G T3 A, CooHpNLOys
EI-MS m/z: 322 [M]". 'H-NMR (CDClLs, 500 MHz) &
3.94 (1H, s, H-3), 3.62 (1H, s, H-5), 2.04 (1H, s, H-6),
7.38 (1H, d, J = 7.6 Hz, H-9), 7.01 (1H, ddd, J = 7.6,
0.7 Hz, H-10), 7.21 (1H, ddd, J = 7.6, 7.6, 0.7 Hz,
H-11), 6.84 (1H, d, J = 7.6 Hz, H-12), 2.84 (1H, dd,
J =14.2, 3.0 Hz, H-14a), 2.04 (1H, br s, H-14b), 2.48
(1H, br s, H-15), 2.40 (1H, br s, H-16), 4.09 (1H, dd,
J=9.8,2.0 Hz, H-17a), 4.11 (1H, dd, J = 9.8, 2.0 Hz,
H-17¢), 497 (1H, dd, J = 18, 1.1 Hz, H-18a), 5.11
(1H, dd, J = 12, 1.1 Hz, H-18e), 6.21 (1H, dd, J = 18,
12 Hz, H-19), 2.80 (1H, br s, H-21a), 2.34 (1H, br s,
H-21e), 2.20 (3H, s, N-CHz). “C-NMR (CDCls, 125
MHz) §: 178.7 (C-2), 69.3 (C-3), 72.2 (C-5), 48.9
(C-6), 53.9 (C-7), 131.1(C-8), 127.6 (C-9), 121.8
(C-10), 128.3 (C-11), 109.4 (C-12), 140.7 (C-13), 22.5
(C-14), 35.1 (C-15), 38.5 (C-16), 61.0 (C-17), 113
(C-18), 137.2 (C-19), 53.5 (C-20), 65.3 (C-21), 40.9
(N-CH3)o LL -3l 5 Sk A D), s e tb &
Yy 3 4 gelsemine 1.

WEY) 4: BEOMRY), 23 T35 - CoiHagN,Oss
EI-MS m/z: 355 [M+H] . 'H-NMR (CDCls, 400
MHz) §: 3.37 (1H, m, H-3), 3.61 (1H, m, H-5), 7.38
(1H, d, J= 8 Hz, H-9), 7.04 (1H, ddd, J = 8, 8, 0.6 Hz,
H-10), 7.26 (1H, ddd, J = 8, 8, 0.6 Hz, H-11), 6.99
(1H, d, J = 8 Hz, H-12), 4.05 (1H, dd, J = 11, 5.2 Hz,
H-17a), 4.18 (1H, dd, J = 11, 1 Hz, H-17e), 1.62 (3H,
br s, H-18), 5.37 (1H, q, J = 6 Hz, H-19), 3.37 (2H,
br s, H-21), 2.35 (s, N-CHs), 3.97 (s, N-OCH3).
BC-NMR (CDCl;, 125 MHz) §: 174.3 (C-2), 72.1
(C-3), 63.4 (C-5), 28.1 (C-6), 55.3 (C-7), 129 (C-8),
125.8 (C-9), 122.9 (C-10), 128.1 (C-11), 107.3 (C-12),
139.8 (C-13), 27 (C-14), 35.5 (C-15), 38.4 (C-16),
66.9 (C-17), 12.8 (C-18), 123 (C-19), 138.8 (C-20),
45.5 (C-21), 42.5 (N-CHs), 63.4 (N-OCH3). L b%#
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Bk BARAFS, S e A 4 W EERL IV, dd, J = 17.7, 11 Hz, H-19), 3.78 (1H, br s, H-21a),
WEY) 5. WEOR, B THESPERASY 3.26 (1H, brs, H-21a), 3.31 (3H, s, N-CH;). “C-NMR

W (1 1), CoHuN,0; ESI-MS m/z: 295 [M+H] . (CDCL+CD;OD, 100 MHz) &: 177.5 (C-2), 68.0

'H-NMR (CD;COCD;+CD;0D, 500 MHz) J: 4.18
(1H, d, J = 8 Hz, H-3), 7.39 (1H, d, J = 8 Hz, H-9),
7.31 (1H, t, J = 8 Hz, H-10), 7.02 (1H, t, J = 8 Hz,
H-11), 6.96 (1H, d, J = 8 Hz, H-12), 2.75 (1H, br s,
H-15), 3.58 (1H, br s, H-17a), 1.50 (3H, br s, H-18),
525 (IH, br s, H-19). “C-NMR (CD;COCD;+
CD;0D, 100 MHz) &: 139.5 (C-2), 51.0 (C-3), 60.6
(C-5), 27.6 (C-6), 104.1 (C-7), 128.5 (C-8), 119.4
(C-9), 118.5 (C-10), 121.5 (C-11), 111.8 (C-12), 142.7
(C-13), 29.6 (C-14), 30.1 (C-15), 53.8 (C-16), 69.0
(C-17), 12.5 (C-18), 118.6 (C-19), 56.5 (C-20). LA
B S Scikos AT, Mo et E Y 5 A
19-(Z)-koumidine.

wE 6: Atk S TEVS PRIES
VW (8 © 20 ESI-MS m/z: 353 [M+H]", Co1Ho4N,O50
"H-NMR (CDCl;+CD;0D, 500 MHz) §: 4.09 (1H,
d, J=10 Hz, H-3), 7.30 (1H, d, J = 8 Hz, H-9), 7.18
(1H, t, J = 7.6 Hz, H-10), 6.98 (1H, t, J = 7.6 Hz,
H-11), 6.92 (1H, d, J = 7.6 Hz, H-12), 2.75 (1H, br s,
H-15), 3.65 (1H, br s, H-17a), 3.62 (1H, br s, H-17¢),
1.50 (3H, br s, H-18), 5.30 (1H, br s, H-19 ), 2.88
(s, -COOCH3). “C-NMR (CDCl;+CD;0D, 125 MHz)
5: 136.9 (C-2), 50.1 (C-3), 57.9 (C-5), 24.0 (C-6),
104.7 (C-7), 126.4 (C-8), 118.6 (C-9), 117.4 (C-10),
120.9 (C-11), 110.8 (C-12), 136.6 (C-13), 29.8 (C-14),
35.5 (C-15), 51.3 (C-16), 67.9 (C-17), 12.1(C-18),
117.2(C-19), 136.6 (C-20), 57.3 (C-21), 173.9
(-COOCH3), 50.1 (-COOCH3). PA_F$di 15 SCiikx i
AT, SRS 6 b 19-(Z)-akuammidine.

W& 1. WEMAKR, S TEOS P RS
W (81 2), CyHypN303; ESI-MS m/z: 339 [M+
H] . 'H-NMR (CDCl;+CD;0D, 500 MHz) 4: 3.86
(1H, br s, H-3), 4.15 (1H, m, H-5), 3.29 (1H, br s,
H-6), 7.18 (1H, d, J = 7.6 Hz, H-9), 7.10 (1H, t, J =
7.6 Hz, H-10), 6.86 (1H, t, J = 7.6 Hz, H-11), 6.76
(1H, d, J= 7.6 Hz, H-12), 2.77 (1H, br s, H-14a), 2.42
(1H, br s, H-14e), 2.55 (1H, br s, H-15), 4.01 (1H, dd,
J =113, 1.8 Hz, H-16a), 2.51 (1H, m, H-16e), 4.03
(1H, dd, J = 11.3, 2.4 Hz, H-17), 5.11 (1H, d, J =11
Hz, H-18a), 491 (1H, d, J = 17 Hz, H-18¢), 6.07 (1H,

(C-3), 85.0 (C-5), 52.6 (C-6), 53.0 (C-7), 128.8 (C-8),
129.9 (C-9), 121.5 (C-10), 127.9 (C-11), 109.5 (C-12),
140.7 (C-13), 22.2 (C-14), 34.4 (C-15), 37.1 (C-16),
60.2 (C-17), 114.6 (C-18), 134.8 (C-19), 52.0 (C-20),
79.3 (C-21), 50.9 (N-OCH3). LA_b#dis 55 SCik o A
B, St &4 7 A 4-(R)-gelsemine-N-oxide.
WwEY 8: wEEMK, S TS FERS
W (8 1 2), FEN WAL, 7E 254 nm H 4
ANEORE, R L. KBil W OB, R nT iR E
WA Y. ESIMS Bt FR I8N m/z:
339 [M+H]", #R0 Frhafes A mBEra. 4
£ "TH-NMR 1 PC-NMR #fEH 7> 730 CaoHpNL O30
'H-NMR (CDCl;+CD;0D, 500 MHz) J: 3.80 (1H, br
s, H-3), 4.15 (1H, m, H-5), 2.31 (1H, br s, H-6), 7.31
(1H, d, J = 7.6 Hz, H-9), 7.20 (1H, t, J = 7.6 Hz,
H-10), 7.00 (1H, t, J= 7.6 Hz, H-11), 6.98 (1H, d, J =
7.6 Hz, H-12), 2.77 (1H, br s, H-14a), 2.31 (1H, br s,
H-14e), 2.58 (1H, br s, H-15), 4.20 (1H, dd, J = 11.3,
1.8 Hz, H-16a), 401 (1H, dd, J = 11.6, 2.0 Hz,
H-17a), 4.13 (1H, br s, H-17¢), 4.98 (1H, d, J = 17.7
Hz, H-18a), 5.15 (1H, d, J = 17 Hz, H-18e), 6.13 (1H,
dd, J = 17.7, 11 Hz, H-19), 3.78 (1H, br s, H-21a),
3.24 (1H, br s, H-21a). “C-NMR (CDCl;+CD;0D,
100 MHz) 8: 177.3 (C-2), 68.8 (C-3), 84.0 (C-5), 53.6
(C-6), 53.6 (C-7), 129.7 (C-8), 128.8 (C-9), 122.3
(C-10), 127.9 (C-11), 109.7 (C-12), 140.6 (C-13), 22.3
(C-14), 342 (C-15), 37.1 (C-16), 60.6 (C-17), 115.4
(C-18), 134.0 (C-19), 52.8 (C-20), 78.5 (C-21), 50.4
(N-OCH3).
SIHTACE Y 8 (RS A DEPT % & 8L, 1 &4
5 gelsemine Al LI BR T 7E C-21 Fl C-5 (2= S A
LGN, oAl C e B R A A 1 AR
L # (650.9) it TREFE (6c 63.4) FA
L (5c 42.5) 28], HALGPIM C-21 i1 C-5 53
MHS L gelsemine ] C-21 F1 C-5 K 6 10~14. [ i,
W C-21 Al C-5 2 [0 1 S # SA Ak o Fh Sk
gelsemine | MCPBA %, W13%] R HI § #47Y
gelsemine-N-oxides, ML 25, WHIWT R A1
SHRL, WK 1.
KA LA 8 AR AR o 2.31 (1H, br s, H-6)
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