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Abstract: To investigate the alkaloid constituents of Gelsemium elegans Benth. and evaluate their cytotoxic, the alkaloid con-
stituents were separated and purified by chromatographic techniques, including column chromatography of silica gel , MCI-gel,
Sephadex LH-20 and HPLC. Their structures were mainly elucidated by NMR and MS spectroscopic techniques. Nine indole
alkaloids were isolated and purified from the roots and stems of Gelsemium elegans Benth. ,they were identified as gelsemine
(1) ,koumine(2) ,humantenine(3) , gelsevirine(4) ,19-( S) -hydroxydihydrogelsevirine (5) , koumidine (6 ) , 19-( S) -koumi-
nol(7) ,19-(R) -kouminol (8) , gelsenicine(9). The antitumor activity of the isolated compounds was detected by MTT assay.
Compounds 1-3 exhibited significant cytotoxic activity against HepG2 cancer cells,with 1C,;values of 10. 02 +0.16,3.98 +
0.11 and 9.87 0. 18 M respectively.
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wEW1 KRG (FEE) k2=l Cy
H,,N,0,, ESI-MS: m/z 323.3[M + H]*.'"H NMR
(400 MHz,CD,0D)8:7.34 (1H,d,J = 7.8 Hz, H-
9),7.18(1H,t,J = 7.8 Hz,H-11) ,6.96(1H,t,] =
7.8 Hz, H-10),6.23 (1H,d, ] = 7.8 Hz, H-12),
6.21(1H,dd,] = 10.7,15.5 Hz,H-19),5.02(1H,
d,J = 10.7 Hz,H-18b) ,4.93(1H,d,] = 12.0 Hz,
H-18a),3.95(1H,dd,J = 2.0,10.7 Hz, H-17b),
3.93(1H,dd,J = 2.0,10.7 Hz,H-17a),3.69(1H,

s,H-3),3.58(1H,s,H-5),2.80(1H,d,J = 10.2
Hz, H21b),2.74 (1H,dd,J = 2.5,14.1 Hz, H-
14b) ,2.46(1H,d,J = 10.2 Hz,H-21a),2.36(1H,
brd,J = 8.5 Hz,H-16),2.31 (1H,m,H-15) ,2.25
(3H,s,N-Me) ,1.98 (1H, m,H-14a) ,1.97 (1H,d, J
= 2.3 Hz, H-6);"” C NMR (100 MHz, CD,0D) §:
180.6(C-2),70.9(C-3),73.2(C-5),52.0(C-6),
55.5(C-7),133.1(C-8),129.2(C9),122.6 ( C-
10),129.5 (C-11),110.4 (C-12),142.6 (C-13),
23.7(C-14),37.0(C-15),38.9(C-16),62.2 ( C-
17),113.0(C-18),139.7(C-19) ,55.0(C-20) ,66. 5
(C21),40.4 (N-Me) , LA b%dE 5 3Ck'™ 42 8
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Fig. 1 The chemical structures of compounds 1-9

wEW2 JeErRE & (D) st Cy
H,,N,0,ESI-MS:m/z307.6[ M +H] " ,'"H NMR (400
MHz,CDCl,)$8:7.61 (1H,d,J = 5.2 Hz,H-12),
7.54(1H,d,J = 5.2 Hz,H9) ,7.36(1H,t,J = 5.2
Hz,H-11),7.25(1H,t,J = 5.2 Hz, H-10),5.01
(1H,s,H-3),4.84(1H,dd,J = 1.2,10.7 Hz, H-
188) ,4.79(1H,dd,J = 1.2,12.0 Hz,H-18a) ,4. 68
(1H,dd,J = 6.1,8.1 Hz,H-19) ,4.26(1H,dd,J =
1.4,11.0 Hz,H-178) ,3.60(1H,d,J = 11.0 Hz,H-
17a),3.16 (1H, s, H-218),3.07 (1H, s, H21a) ,
2.80(1H,m,H-16),2.78(1H,m,H-5) ,2. 62(3H,s,
N-Me) ,2.61 (1H, m,H-148) ,2.41 (1H, m, H-6a) ,
2.36(1H,m,H-68),2.32(1H,m,H-15),1.89(1H,
dt,2.1, 12.1 Hz, H-14a) ;" C NMR (100 MHz,
CDCL,)5:185.4(C-2),70.9(C-3),56.8(C-5) ,28.5
(C-6),57.9(C-7),143.6(C-8),122.9(C-9),125.9
(C-10),128.1(C-11),120.9(C-12),154.8(C-13),
25.2(C-14),33.0(C-15),38.7(C-16),61.3 (C-

17),115.7(C-18) ,137.2(C-19) ,45.2(C20) ,57.7
(C-21),42. 6 (N-Me) , L) b %4 5 Scik™ 4
AR B, Sz B YN VI R T

LEW3 REOYORE W (FE) k22X R
C, H,N,0, ,ESI-MS:m/z 355.4[ M + H] * ,'H NMR
(400 MHz,CD,0D)6:7.48 (1H,d,J = 4.4 Hz, H-
9),7.34(1H,t,J = 5.6 Hz,H-11),7.15(1H,t,] =
5.2 Hz,H-10),7.06 (1H,d,J = 5.2 Hz, H-12),
5.47(1H,q,J] = 4.4 Hz,H-19) ,4.24 (1H,d,] =
7.6 Hz,H-17a) ,4.04(1H,d,] = 3.6 Hz,H-17b),
3.98(3H,s,N-OMe) ,3.56 (1H,d,J = 4.8 Hz, H-
3),3.47 (2H, m, H-21),3.38 (1H, m, HS5),2.62
(1H,m,H-15),2.47(1H,dd,J = 5.2,16.0 Hz, H-
6b),2.36(3H,s,N-Me) ,2.30(1H, m,H-16) ,2.29
(2H,m,H-14),1.74(1H,dd,J = 5.6,15.3 Hz,H-
6a),1.68(3H,d,J = 4.4 Hz,H-18);"”C NMR(100
MHz,CD,0D)6:176.1(C-2),73.6(C-3),62.7 ( C-
5),29.2(C6),56.7(C-7),130.4(C-8),127.4(C-
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9),124.4 (C-10),129.4 (C-11),108.5 (C-12),
139.9(C-13),26.9(C-14),35.7(C-15),38.6 (C-
16),67.5(C-17),12.9(C-18),121.2(C-19),138.2
(C-20) ,46.4(C-21),42.6(N-Me) ,64.0( N-OMe) ,
DAE et 5 Sclikt ' R B — B SO AR A
HH L

wEm 4 REAEK(HEE) ;200 G,
H,,N,0,, ESI-MS: m/z 353.7[M + H] " ,'H NMR
(400 MHz,CD,0D)8:7.55(1H,d,J = 7.5 Hz, H-
9),7.34(1H, m,H-11),7.09 (1H, m, H-10) , 7. 04
(I1H,d,J = 7.5 Hz,H-12) ,6.20(1H,dd,J = 5.1,
10. 7 Hz,H-19) ,5.08(1H,dd,J = 5.1,12.0 Hz, H-
18a),5.00(1H,dd,J = 5.1,12.0 Hz,H-188) ,4. 08
(1H,m,H-17a) ,3.96(3H,s,N-OMe) ,3.91 (1H,m,
H-178),3.71(1H,m,H-3) ,3.52(1H,s,H-5) ,2. 82
(1H,dd,J = 2.5,14.2 Hz,H-14a),2.77(1H,d,J
= 10.4 Hz,H21a),2.46(1H,d,J = 7.8 Hz, H-
16),2.36(1H,d,J = 10.4 Hz,H-218),2.33(1H,
m, H-15),2.25 (3H, s, N-Me ), 2.04 (1H, m, H-
148),1.95 (1H, s, H6);"” C NMR (100 MHz,
CD,0D) 6:173.2(C-2),69.3(C-3),71.9(C-5),
50.8(C-6),52.2(C-7),128.0(C-8),128.2(C9),
122.6(C-10),127.8 (C-11),107.0 (C-12),139. 3
(C-13),35.6(C-14),22.5(C-15),37.5(C-16),
62.5(C-17),112.4(C-18),137.9(C-19),53.7(C-
20),65.2(C-21),38.9(N-Me) ,60.7 ( N-OMe ) , LI
R Sk R R AR B O E AR A Y
AlE3T

HEWS BHEBKRCED) ;= G, Hy
N,O0, ,ESI-MS:m/z 371.4[M + H] * ,'"H NMR (400
MHz,CDCL,)8:7.31(1H,d,J = 2.5 Hz,H9),7.04
(1H,dt,J = 3.9,0.8 Hz,H-11),6.97(1H,d,J =
8.0 Hz,H-12),6.95(1H,dt,J = 0.8,7.8 Hz, H-
10),5.50(1H,q,J = 7.5 Hz,H-19) ,4. 15(1H,dd,
J = 1.8,10.6 Hz,H-17a) ,3.97 (3H, s, N-OMe ) ,
3.80(1H,s,H-3),3.46(1H,s,H-5),3. 12(1H,d,J
= 11.2 Hz,H21&) ,2. 61 (1H,dd,J = 2.6,9.0 Hz,
H-14a),2.45(1H,d,J = 11.2 Hz, H21B),2.36
(1H,m,H-16) ,2.24(3H,s,N-Me) ,2.05(1H,dd, J
= 2.6,9.0 Hz, H-148),2.01 (1H, m, H-15),2.02
(1H,dd,J = 2.0,11 Hz,H-178)1.86 (1H,s,H-6)
1.17(3H,d,J = 7.5 Hz, H-18);"” C NMR ( 100
MHz,CDCl, ) §:174.0(C-2),69.2 (C-3),71.8 ( C-

5),50.1(C-6),52.3(C-7),127.9(C-8),128.2(C-
9),123.1(C-10),128.4 (C-11),107.4 (C-12),
139.2(C-13),22.3(C-14),35.6(C-15),39.2(C-
16),61.6(C-17),19.4(C-18),64.8(C-19),56.5
(€20),58.9(C-21),39.2(N-Me) ,63.4( N-OMe) ,
A Kt 5 Sciikt > 0 B — B O AR A
R 19-(S) -2 FHe — AV LRHK

Eme L f(HEE) k%X CoH,,
N,O,ESI-MS: m/z 295.4[M + H] " ,"H NMR (400
MHz,CD,0D)§:7.41 (1H,d,J = 8.0 Hz, H9),
7.28(1H,d,J = 8.0 Hz,H-12),7.04 (1H, m, H-
11),6.98(1H, m,H-10),5.40(1H,q,J = 6.1 Hz,
H-19),4.23(1H,dd,J = 2.1,9.7 Hz,H-3),3.73
(2H,m,H-21),3.63(1H,m,H-5),3.50(1H,dd, J
= 4.1,12.7 Hz,H-178) ,3.49 (1H,m, H-68) ,3. 30
(1H,m,H-6«),3.24(1H,dd,J = 5.2,15.2 Hz,H-
17a),2.71(1H, m,H-15) ,2. 27(1H,m,H-16) ,2. 17
(1H,dd,J = 5.8,12.0 Hz,H-148),1. 88 (1H,dd, J
= 6.8,12. 1 Hz,H-14a) ,1.64(3H,d,J = 10. 8 Hz,
H-18) ;”C NMR(100 MHz,CD,0D)8:138.7(C-2),
49.3(C-3),54.0(C-5),23.1(C-6),105.8(C-7),
127.4(C-8),118.6(C-9),118.8(C-10),119.9( C-
11),112.0(C-12),137.5(C-13) ,29.1(C-14) ,34.9
(C-15),43.9(C-16),61.1(C-17),12.6 (C-18),
115.9(C-19),140.9(C-20),54.5(C21), L) "%k
H 53R R AR — B, SO R AR Y )

wEWT Wk R(PE) kXl Cy
H,,N,0,, ESI-MS: m/z 325.6 [M + H] " ,'H NMR
(400 MHz,CD,0D)§:7.71(1H,d,J = 7.2 Hz, H-
9),7.54(1H, m,H-12),7.39 (1H, m, H-11),7.31
(1H,m,H-10),4.90 (1H,q,J = 5.1 Hz,H-19),
4.30(1H,d,J = 1.6 Hz,H21a),3.64(1H,d,J =
1.6 Hz,H-21B) ,3.62(1H,m ,H-178) ,3.62(1H,d, ]
= 9.5 Hz,H-3),3.59(1H, m, H-17a) ,2.98 (1H,
m, H-68),2.96 (1H, m, H6a),2.95 (1H, m, H-
148),2.83 (1H, m, H-14a) ,2.71 (1H, m, H-16) ,
2.71(3H,s,N-Me) ,2.25(1H, m,H-15) ,0. 67 (3H,
d,J = 6.3 Hz,H-18) ;" C NMR (100 MHz,CD,0D)
5:187.7(C-2),70.5(C-3),56.5(C-5),30.5(C-6),
57.0(C-7),143.9(C-8),123.8(C-9),125.9 (C-
10),127.8 (C-11),120.2 (C-12),153.6 (C-13),
23.6(C-14),37.8 (C-15),27.4 (C-16),60.6 ( C-
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17),18.5(C-18),66.1(C-19),47.3(C-20),53.2
(C21),41.4(N-Me) . DA_b%cdi 53wk 4208 2
A2, MU E AL S YR 19-(S) -E W) BER

UEWM8 WAl R(HE) k2 Cy
H,,N,0,, ESI-MS: m/z 325.2[M + H] " ,'H NMR
(400 MHz,CD,0D)8:7.68(1H,d,J = 7.2 Hz, H-
9),7.43(1H,d,J = 7.6 Hz,H-12),7.20(1H,m,H-
11),7.02(1H,m,H-10),5. 13(1H,q,J = 5.5 Hz,
H-19) ,4.22(1H, m,H-178) ,4. 15(1H, m, H-17a) ,
3.93(1H,d,J = 9.5 Hz,H-3),3.64 (1H, m, H-
218),3.52 (1H, m, H-21a) ,3. 17 (1H, m, H-68) ,
3.00(1H,m,H-6¢),2.50(3H,s, N-Me) ,2.46(1H,
m, H-16),2.42 (1H, m, H-15),2.31 (1H, m, H-
148),2.29 (1H, m, H-14) ,0.95(3H,d,J = 6.5
Hz,H-18) ;" C NMR(100 MHz,CD,0D)§:185.7(C-
2),70.8(C-3),56.7(C-5),28.0(C-6),58.7(C-7),
143.5(C-8),123.6(C9),126.3(C-10),129.0( C-
11),122.1(C-12) ,154.7(C-13) ,24.5(C-14) ,39.7
(C-15),29.0(C-16),61.2(C-17),16.2 (C-18),
67.2(C-19),47.9 (C-20),56.7 (C-21),42.6 ( N-
Me) . Dh -%¥a-5 SCik ™ a8 3 A — 8, i X
&Y 19-(R) - W) BERR .

HEWY WEEHA(PE) ;L7 h Cy
H,, N,0,, ESI-MS: m/z 327.8 [M + H] " ,'H NMR
(400 MHz,CD,0D)§:7.54(1H,d,J = 6.8 Hz, H-
9),7.28(1H, m,H-11),7.06 (1H, m, H-10) , 6. 94
(1H,d,J = 7.5 Hz,H-12) ,4.31(1H,m,H-3) ,4.24

(2H,m,H-17),3.65(1H,m,H-5) ,3.30 (3H,s, V-
OMe) ,2.97 (1H, m,H-19a) ,2. 59 (1H, m, H-198) ,
2.58(1H,m,H-16),2.45(1H,m,H-15),2.31 (1H,
m,H-6a),2.30 (1H, m, H-148),2.29 (1H, m, H-
14a),2.26 (1H,d, m,H-68),1.23 (3H,t,J = 6.6
Hz,H-18) ;*C NMR (100 MHz,CD,0D)§:173.0( C-
2),73.3(C-3),76.2(C-5) ,38.6(C-6),57.4(C-7),
133.5(C-8),125.9(C9),124.6(C-10),129.3 ( C-
11),107.8(C-12),139.1(C-13) ,27.9(C-14) ,40.9
(C-15),43.6(C-16),62.6 (C-17),10.2 (C-18),
25.6(C-19),187.5(C20),63.9(N-OMe) , LA "%k
o5 Semk R AR — B, S B AL S W N Y
EJ
2.2 {KSMIDIELE AR BTG E

DL TR IE (5 -fluorouracil ) Sy BHAE 24, % 4 &
FEMZE B B 2 5 1~ 9,48 9 4k
BT T X 98 40 L (HepG2 ) | A\ i 6 41 g
(A549) A8 MEHE R 1 009 40 (KS562) /NI iR
BCEFAE 2N (NIH3T3 ) (AR S ik 16 p . S B0 &5
RUER L ALEY 1 ~4 F1 6, X7 N HE Ak HepG2
S ARG A e g 240 B B E D TS, AR S 1 ~ 9
XFN i 98 240 BfL ( AS49) A8 1 B8 AR 1 s 2
(K562) /INERWR G BT 4 240 it ( NTH3'T3 ) (1) Jife g 41
HiliE a2z, Hr b &9 2 (S E + ) X HepG2
HTE PR B i, 1G5, (B B T 3.98 +0. 11 pM, b &)
1 F1 3 XJ HepG2 1y 1C,, {E 43 5] 4 10.02 £ 0. 16 FI
9.87 £0. 18 pM,

£1 &YWt HepG2 A549 K562 F1 NIH3T3 £ Btk EY LA E M (v +5,n=6)

Table 1  Cytotoxicity of compounds on HepG2,A549 , K562 and NIH3T3( xEs ,n=6)
ks 1G5 (uM)

Compound HepG2 A549 K562 NIH3T3
1 10.02 £0. 16 >200 >200 >200
2 3.98 +0. 11 >200 >200 >200
3 9.87 +0. 18 >200 >200 >200
4 27.72 £0. 35 >200 >200 >200
5 124.52 £5.75 >200 >200 >200
6 35.18 £0.63 >200 >200 >200
7 165.52 +6.79 >200 >200 >200
8 151.48 +9.27 >200 >200 >200
9 >200 >200 >200 >200

5-F R B BE 5-Fluorouracil 81.38 +9.97 80.53 £8.76 45.4 +6.94 143.52 +14. 62
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3 g

AR FHRE AT €433 \MCI-gel , Sephadex LH-
20 HPLC 55 J7 ¥k 0 & e AR 25 19 S AR Wik 47 40
Balifh, 3o BR8] 9 A IS|R A WInE, 430 S A
B W) R A R 2 A 19-(S) R
BTSSR B VB (19-(S) -84 W BE B L 19-
(R)-FHW B A W) 2 O o HEXTIX 9 A mg[ e 2 A
B A T VAR T Bk R T 0, 45 SR R
Yywoet N8 40 M HepG2 AT Mg 195 1 S5 i, T %oF
A549 K562 1 NIH3T3 Bl /E 855 , W) 8
P21 R 2R O % HepG2 4 1C, 1B 50 51 K
10.02 +0.16.3.98 +0. 11 F19. 87 +0. 18 pM, Hrh
PR 1 N 40 i HepG2 HAT R4 1) 400 Jifd 75
Wk, B — & BB 25 ) I R 1. AR iE
I Xt T A AR 2 R A R Ak 2 B RN e 1
(RIS , 20 B 2 T 1) B e 3 156 12 1) 24 8502
SERI, S S e A W & Ry e RO B b R
2R — S BRI AR I
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