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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 11 (1), koumine (2), gelsemine I (3), humantenine IV (4), 19-(Z)-koumidine (5),
19-(Z)-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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ST, Nt 8 MEEY), I S oL
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LH-20 3k 5 T-Fi+: Amershan Biosciences 2\ 7 .

FEYIFE ST 2006 4 8 HK H 2’ P AU 44 Hh
DX o XAEPIAE i R RFBE B B R ) P 0] R el
SE N IR RL B & B 8 4 Y Gelsemium  elegans
(Gardn. et Champ.) Benth., FrASAEBCT-H ERR2E B
B W RIS bR AT
2 REEFMNE

KAET = r AR AN S BB R s et |-
#4310 kg, ¥ 5 F 95% Z I 1A AR EL 3 ¥k (10
LI 5 P4 A3 208 300 g BH /K&
F 2% B WA T pH 2~3, BEER ZBEASEL 3 UK,
PR BV AEDIRR 7 AR5 BRI Z KT pH 9~
10, FHHSMTAE 3 Ik, 314 DH% 30 g. H A
W CEYIRGES ) R RE oy 2, F &1 -
R BEVEME (91 1581 2—7 135515, f—Ff
FE 5L, o R EEGEN, M2 G, & IFAH
My, 15 A~E 5 N5y, L IE ANFE G Al
Sephadex LH-20 #4357 2543 8 MU A4 .
3 GHETE

AW 1: LR AR, 5T 47 - CigHaaN2Os,
ESI-MS m/z: 359 [M+H]". 'H-NMR (CDCls, 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=7.6Hz, 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-17e), 1.13 (3H, t, J =
7.3 Hz, H-18), 2.81 (1H, dq, J = 18, 7.3 Hz, H-19a),
2.55 (1H, dg, J = 18, 7.3 Hz, H-19), 4.06 (3H, s,
N-OCHs). *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-OCHa3). LA b3 15 SCik e e
FARFEL W% 44 1k gelsemoxonmine 11,

WEW 2. Jotadhh, 2T % 4)i. ESI-MS m/z:
307 [M+H]", CyHuN,0. 'H-NMR (CDCls, 500
MHz) J: 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-CHs). *C-NMR (CDCl;, 125
MHz) &: 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-CHa)o LL_F3efin 5 3cmkont R A, ke ety
) 2 4 koumine.

AW 3: BtiRY), G T3 A1 CoHaN2Oy;
EI-MS m/z: 322 [M]". *H-NMR (CDCls, 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-17e), 4.97 (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-CH3). **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-CHg)o VALt 5 Sriifond AR AR, e s b
Yy 3 4 gelsemine I.

B 4: BEOMARY), ¥ T35 - CoaHogN,Oss
EI-MS m/z: 355 [M+H] . *H-NMR (CDCl;, 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, g, J = 6 Hz, H-19), 3.37 (2H,
br s, H-21), 2.35 (s, N-CHj3), 3.97 (s, N-OCHj3).
BC-NMR (CDCl3, 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). DL _E%#s
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WEY) 5. WEEOKR, S TR PR G
W (11 1), CigHpuN,0: ESI-MS m/z: 295 [M+H] .
'H-NMR (CD;COCD;+CD50D, 500 MHz) &: 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 (1H, br s, H-19). “C-NMR (CDs;COCD;+
CDs0D, 100 MHz) §: 139.5 (C-2), 51.0 (C-3), 60.6
(C-5), 27.6 (C-6), 104.1 (C-7), 1285 (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 sckon AT, W e S 5 A
19-(Z)-koumidine.

EY 6: Ak, ST a0 FRERS
YW (8 2). ESI-MS m/z: 353 [M+H]", CyH24N205.
'H-NMR (CDCl;+CD30D, 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-17e),
1.50 (3H, br s, H-18), 5.30 (1H, br s, H-19 ), 2.88
(s, -COOCHs). *C-NMR (CDCl;+CD30D, 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
(-COOCHs3), 50.1 (-COOCHs) . L I %4k 15 ik v}
IR, W 54 6 b 19-(Z)-akuammidine.

a7 BERR, ZETEUE PERG
W (81 2), CyHuN3zOs; ESI-MS m/z: 339 [M+
H]". 'H-NMR (CDCl;+CDs0OD, 500 MHz) &: 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 = 11.3, 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), 4.91 (1H, d, J = 17 Hz, H-18e), 6.07 (1H,

dd, J = 17.7, 11 Hz, H-19), 3.78 (1H, br s, H-21a),
3.26 (1H, br s, H-21a), 3.31 (3H, s, N-CH3). *C-NMR
(CDCl;+CD50D, 100 MHz) §: 177.5 (C-2), 68.0
(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-OCHa3). LA %k 55 SCik o) L AH
FF18, W E A A 7 A 4-(R)-gelsemine-N-oxide.

WEY 8: wEMK, S TS RERS
B (81 2), FEN WA, 7E 254 nm 4
AN, B (. KBily SRR, PRl ek
YA ). ESI-MS BoR Hoy 1B 1l miz:
339 [M+H]", RSP fed A i E. 4
£ "H-NMR F1 *C-NMR #fH 7> 73 4 CaoHpoN2 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
(IH, 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-140), 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), 4.01 (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 (CDCl3;-+CD;0D,
100 MHz) &: 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), 34.2 (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-OCHz)-

SHTLA Y 8 (e FI DEPT i &I, th &4
5 gelsemine Al LU T 7E C-21 Fll C-5 (2= 5 A
[FILAAR, oA C A2 B FEAAMF] ;s A1 1 ANHJE
¥ (650.9) /v TRE I (6c 63.4) FIA
3L (6c 42.5) W), HALEYIR) C-21 1 C-5 4y
MI#SLE gelsemine ) C-21 Fl1 C-5 K 6 10~14. [A i,
HEWT C-21 F1 C-5 2 [A) (1 & 4 S A o bR SCRRHRIE
gelsemine fl MCPBA %k, w13%] R HI S #47Y
gelsemine-N-oxides!™, k42 5, AT R AN
St W 1.

DK A A6 A5 8 JLAFAENR L 6 2.31 (1H, br s, H-6)
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R 1 MG IR gelsemine B H-6 5 H-16 {LF U8 hizt:, 1988.
Table 1 Gelsemine H-6 and H-16 chemical shifts of indole [3] Kitajima M, Kogure N, Yamaguchi K, et al. Structure
alkaloid from Gelsemium elegans reinvestigation of gelsemoxonine, a constituent of

gelsemine-N-oxides ) Gelsemium elegans, reveals a novel, azetidine-containing

(UA : s gelsemine (1) indole alkaloid [J]. Org Lett, 2003, 5(12): 2075-2078.
[4] LiuCT, Wang Q W. Structure of koumine [J]. J Am Chem

Soc, 1981, 103: 4634-4635.
[51 Schun Y, Cordell G A. Studies the NMR spectroscopic
F1 4.20 (1H, dd, J = 11.3, 1.8 Hz, H-16a) SR L properties of gelsemine: revisions and refinements [J]. J
ZL&%i&[g]’ FrLAL AR S T, %o 8 Nat Prod, 1985, 48(6): 969-971.
. . . . . [6] Lin L Z, Cordell G A. New humantenine-type alkaloid
M 4—(§}£jelsem|ne—N—OXIde, REH PR3 3 5 from Gelsemium elegans [J]. J Nat Prod, 1989, 52(3):
IIPN/NE 7/ 538-504.

g P E AR R AL R S [71 Hiromitsu T, Sinichiro S. Chemical conversion of
SRR AR B R TR A gardnerine into koumidine by inverting the ethylidene
AR TAE AR AR RSN 2 7 d 4T a9 75 8l .

H-6 341 2.28 1.98
H-16 2.59 4.26 2.30

side chain with palladium catalyst [J]. Chem Pharm Bull,
1989, 37(8): 2256-2257.

RPN [8] Ponglux D, Wongserripipatana S, subhadhirarasakul S, et
[1] e, P EAFES RS BTN M]3 R al. Studies on indole alkoids of gelsemium (Thailand):

b5t Bl AL, 1998. Structrue elucidation and proposal of biogenetic route [J].
[2] ZRAE%. PreARsENE (M]. b Bk EARH Tetrahedron, 1988, 44(16): 5075-5094.

HARR—&RILLSH

WEAR, 517~20m, M 10~30cm. A FiHIK 500~1600m
QRIRACR A TR . B, R, FARBERAA RN 24T
KEKEO LR ER. kg, B, EF. B, hF. Bk, £z
A, Fo ko EFEL M. %ir%\ LRFTE, ARME. AR, KT
;Fifr( AR ), HAU, BL2GF4, AT HEIER. ""3“\55’:}1‘? ME

v AR R R R "1'/\’“‘# BHT A RETH RHT
. **iff L. ARG B, LA B é_\#f\ﬂ%ﬁﬂ m#i/\*b#zlﬁ% £
2 ; SHMAEME, ﬂ'%/\ffitﬁ #% (taxacin), "’*‘#j W (taxagifine ). ¥4%&. %
A%& B, BHHII. B-B§B: ( B—s1tosterol) Foh & B2 (campesterol ). 2§82 (stlgmasterol)
Aottt K AR BEA RO hRmfn L EeEZB. WEELEE. MiPeR. JURBATEIRMERN. KE¥EH
BTG mAER R sc R iv A B mAEE A .

(@R A BEREFIR B 2 FIRE)



