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Alkaloid Constituents from Melodinus tenuicaudatus and
Their Proliferation Inhibition on Tumor Cells
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Abstract : Twenty compounds were isolated from Melodinus tenuicaudatus. Their structures were identified as tabersonine
(1), 11-methoxytabersonine (2 ), 11-hydroxytabersonine (3 ), 19R-acetoxy-tabersonine (4 ), 11, 19R-hydroxytaberso-
nine (5), 11-methoxy-19R-hydroxytabersonine. (6.), 19R-acetoxy-11-hydroxytabersonine (7 ), 11-hydroxy-19R-
hydroxytabersonine (8) , A" -vincamine '(9) , A" -vincanol (10),scandine (11) ,10-hydroxyscandine (12) , melod-
inine T (13) ,meloscandonine (14) , venalstonine (15) ,19-hydroxyvenalstonine (16 ) , vindolinine (17) , melodinine M
(18) ,voaphyline (19) ,and melofusine I (20). By analysis of NMR,MASS, spectrum and data. Alkaloids 4-6,8,9,13,

16 and 18-20 were obtained from the plants of Melodinus tenuicaudatus for the first time. The isolates were evaluated for

the cytotoxic activities by MTT assay. Among them, compounds 1,2,4,6,10 and 17 showed growth inhibitory activitya-

gainst the five human tumor cell lines.
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3.2 hEMEHERE
EW1 TR ESI-MS: m/2 337 [M +

H]*;'H NMR (CDCl,,600-MHz) §:8.93 (1H,s,-
NH),7.20 (1H,d,J =73 Hz,H9),7.07 (1H,t,J
=7.3 Hz,H-11),6:80 (1Ht,J =7.3 Hz,H-10),
6.75 (1H,d,J =7.3 Hz,H-12),5.74 (1H,dd,J =
10.0,3.6 Hz,H=14) ,5.64 (1H,d, J =10.0 Hz, H-
15),0.93 (1H,dq, J=14.5,7.2 Hz, H-19b) ,0.79
(1H4d,J =14.5,7.2 Hz,H-19a),0.57 (3H,t,J =
7.2 Hz, Me-18)5" C NMR (CDCl,, 150 MHz) §:
169.0 (s,CO,CH;),166.8 (s,C2),143.2 (s, C-
13),138.0 (s,C-8),133.1 (d,C-15),127.6 (d,C-
11),124.8 (d,C-14),121.4 (d,C-9),120.6 (d,C-
10),109.3 (d,C-12),92.1 (s,C-16),70.0 (d,C-
21),55.1 (s,C-7),51.0(q,CO,CH;),50.9 (t,C-
5),50.6 (t,C-3),44.5 (t,C-6),41.3 (s,C-20),
28.4 (1,C-19),26.9 (1,C-17),7.4 (q,C-18), LA
B Sk R — B, e K H R
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The chemical sturctures of compounds 1-20

H]*;'H NMR (CDCl,,600 MHz) §:8.98 (1H,s,-
NH),7.27 (1H,d,J=8.0 Hz,H-9),6.48 (1H,dd,
J=8.0,1.4 Hz,H-10) ,6.40 (1H,d,J=1.4,Hz, H-
12),5.79 (1H,dd,J =10.0,3.3 Hz, H-14),5. 68
(1H,d,J =10.0 Hz,H-15),0.95 (1H,dq,J =14.0,
7.5 Hz,H-19b) ,0.81 (1H,dq,J =14.0,7.5 Hz, H-
19a),0.64 (3H,t,J =7.5 Hz, Me-18) ;" C NMR
(CDCL,,150 MHz) 8:168.9 (s,C0,CH,) ,167.0 (s,
C-2),160.0 (s,C-11),144.4 (s,C-13),133.1 (d,
C-15),130.3 (s,C-8),124.7 (d,C-14),121.8 (d,
€-9),105.0 (d,C-10),96.7 (d,C-12),92.3 (s,C-
16),70.1 (d,C-21),55.4 (q,CO,CH,) ,54.4 (s,C-
7),51.0 (t,C-5),50.5 (t,C-3),44.4 (1,C6),
41.3 (s,C-20),28.4 (1,C-17),26.9 (t,C-19),7.5
(q,C-18) . DA F%edi 5 scmk™ il — 5k, fc e s
11 -H A 37K H R

a3 Tk, ESI-MS: m/z 353 [M +
H]*;'H NMR (CDCl,,600 MHz) §:8.98 (1H,s,-
NH),7.05 (1H,d,J=8.0 Hz,H-9) ,6.41 (1H,d,J
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=2.0 Hz,H-12) ,6.34 (1H,dd,J =8.0,2.0 Hz,H-
10),5.77 (1H,ddd,J =10.0,4.6,1.1 Hz, H-14),
5.68 (1H,d,J = 10.0 Hz, H-15),3.75 (3H, s,
CO,CH,),0.95 (1H,dq,J =14.8,7.5 Hz,H-19b) ,
0.86 (1H,dq,J=14.8,7.5 Hz,H-19a) ,0. 64 (3H,
t,/=7.5 Hz,Me-18) ;" C NMR (CDCl,, 150 MHz)
5:169.4 (s,C0,CH;),167.6 (s,C2),156.4 (s,C-
11),144.2 (s,C-13),133.0 (d,C-15),129.8 (s,C-
8),124.7 (d,C-14),121.1 (d,C-9),107.2 (d,C-
10),97.7 (d,C-12),92.1 (s,C-16),70.2 (d,C-
21),54.5 (s,C-7),51.3 (q,CO,CH,),50.9 (t,C-
3),50.5 (t,C-5),44.4 (t,C-6),41.3 (s,C20),
28.3 (1,C-17),26.9 (1,C-19),7.5 (q,C-18), LA
B Red S SRR R — B, B E R 1R K
L o

waEW4 T ERKE; ESI-MS: m/z 395
[M +H]";'H NMR (CDCL,, 600 MHz) §:7.79
(1H,s,-NH),7.45 (1H,d,J =7.7 Hz,H9),7.23
(1H,t,J=7.7 Hz,H-11),7.08 (1H,d,J =7.7 Hz,
H-12),6.58 (1H,t,J =7.7 Hz,H-10),5.92 (1H,
dd,J=10.1 Hz,H-14),5.76 (1H,t,J =10. 1 Hz, H-
15),3.30 (1H,dd, J =15.5,4.8 Hz, H-3a),3. 14
(1H,d,J =15.5 Hz,H-3b),2.93 (1H, 1, ) =7.4,
1.1 Hz,H-5a),2.23 (dd,J =14.3,7..5 Hz, H-T).,
1.61 (3H,m,J =6.4 Hz,Me-18) ;"G NMR ( CDC€I,,
150 MHz) §: 169.9 (s, CO,CH; ), 168:4 (s,
OCOCH,) ,166.0 (s,C-2)4143.3 (s,C-13),137.5
(s,C-8),129.6 (d,C-15),127.9 (d,C-11),126.8
(d,C-14),121.24(d,€9),120.7 (d,C-10),109.7
(d,C-12),91. 77 (s, C=16) ,69.6 (d,C-21),66.6
(d,C-19),55.4(s,C-7),50.9 (q,CO,CH,),50.9
(t,C-5),50.1 (t,C-39445.7 (s,C-20),44.3 (t,C-
16),27.3 (t,C-17) ,20.7 (q,0COCH,),15.3 (q,
C-18) o« LI t=%edfi: 5 3 k™ it — 5%, S 2 R
19R=Z, Pl 57K H H0

a5 Tak; ESI-MS: m/z 353 [ M +
H]*;'H NMR (CDCl,,600 MHz) §:9.25 (1H,s,-
NH),7.29 (1H,d,J=7.7 Hz,H9),7.18 (1H,t,J
=7.7 Hz,H-11),6.91 (1H,d,J=7.7 Hz,H-12),
6.85 (1H,t,J =7.7 Hz,H-10),5.94 (1H,overlap,
H-14),5.82 (1H,overlap,H-15) ,3.36 (1H,dd,J =
15.5,4.8 Hz,H-3a),3.25 (1H,d,J =15.5 Hz, H-
3b),3.13 (1H,t,J =7.4 Hz,H-5a),2.91 (1H,m,

H-5b),0.90 (3H,d,J =6.4 Hz, Me-18) ;” C NMR
(CDCl,,150 MHz) §:168.5 (s,C0,CH,) ,166.4 (s,
C-2),143.0 (s,C-13),137.7 (s,C-8),129.4 (d,C-
15),127.8 (s,C-11),126.3(d,C-14) ,121.5(d, C-
9),120.9 (d,C-10),109.4 (d,C-12),91.2 (s, C-
16),67.0 (d,C21),66.6 (d,C-19),55.5 (s,C-
7),51.3 (q,CO,CH;),51.0 (t,C-5),50.1 (t,C-
3),46.3 (s,C20),43.9 (t,C-6)427.5(1,C-17),
17.3 (q,C-18) o DA F¥d 5 ok Hiad— 2, B
FE R 19R-FFEK H wm

L&Y 6 Jofaiik; ESI-MS: m/z 383 [ M +
H]*;'H NMR (CDCl,,600 MHz) §:8.90 (1H,s,-
NH),7.29 (1H,d,/=8.1 Hz,H9),7.15 (1H,d,J
=2.0 Hz,H-12) ;6.43 (1H,dd,J =8.1 Hz,H-10),
5.82 (1H, overlap, H-14 ), 5.82 (1H, overlap, H-
15),3.81 (3H,s,0CH,),3.24 (1H,dd,J=15.8,
4.8 Hz,H-3a),3.07 (1H,d,J =15.8 Hz, H-3b),
279 (1H,t;J =7.4 Hz,H-5a) ,2. 08(1H,m H-5b) ,
0.91(3H,d,J=6.3 Hz,Me-18) ;°C NMR (CDCI,,
150 MHz) §:168.5 (s,CO,CH,),166.8 (s,C2),
160.1 (s,C-11),144.2 (s,C-13),130.1 (d,C-15),
129.4 (s,C-8),126.3(d,C-14),121.9(d,C9),
105.3 (d,C-10),96.7 (d,C-12),91.5 (s,C-16),
66.9 (d, C21), 66.7 (d, C-19), 55.5 (q,
CO0,CH,) ,54.9 (s,C-7),51.3 (1,€5),50.1 (t,C-
3),46.4 (s,C20),44.0 (1,C-6),27.5(t,C-17),
17.4 (q,C-18) o DL FHd-5 30k s — 2, i
FE A 11-H A - 19 R-F2 5K H R

wEW T LAMIR; ESI-MS: m/z 411 [M +
H]*;'H NMR (CDCl,,600 MHz) §:7.28 (1H,d,J
=8.1 Hz,H-9),6.40 (1H,d,J =1.8 Hz, H-12),
6.35 (1H,dd,J =8.1,1.8 Hz, H-10),5.94 (1H,
dd,J=10.0,4.0 Hz,H-14),5.81 (1H,d,J =10.0
Hz, H-15),3.81 (3H,s, CO,CH,),3.55 (3H,s,
CO,CH,),0.91 (1H,dq,J =14.8,7.5 Hz,H-19b) ,
0.88 (1H,dq,/=14.8,7.5 Hz,H-19a) ,0. 62 (3H,
t,J=7.5 Hz,Me-18) ;" C NMR ( CDCl,, 150 MHz)
5:170.5 (s, CO,CH,),168.5 (s, CO,CH,),166.6
(s,C2),156.4 (s,C-11),144.6 (s,C-13),129.5
(d,C-15),129.4 (s,C-8),127.0 (d,C-14),121.9
(d,C9),107.0 (d,C-10),98.0 (d,C-12),91.8
(s,C-16),69.8 (d,C21),66.5 (d,C-19),54.8
(s,C-7),51.0 (q,CO,CH,),50.9 (t,C-5),50.1
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(t,C-3),45.7 (s,C20),44.3 (t,C-6),27.4 (t,C-
17),20.9 (q,0COCH,),15.3 (q,C-18), LI %
B 55k el — B, B E o 11 JE-19R- 2, 1k
FEIKH HH

LEWS HETELKAK; ESI-MS: m/z 369
[M +H]";'H NMR (CDCl,, 600 MHz) §:7.29
(1H,d,J =8.0 Hz,H9),6.34 (1H,d,J =2.0 Hgz,
H-12),6.16 (1H,dd,J =8.0,2.0 Hz, H-10),5.95
(1H,dd,J =10.2,3.8 Hz,H-14),5.79 (1H,d,J =
10.2 Hz,H-15),0.92 (3H,t,J =6.5 Hz, Me-18) ;
“C NMR (CDCl,,150 MHz) §:168.7 (s,CO,CH,),
167.3 (s,C-2),156.4 (s,C-11),144.3 (s,C-13),
129.4 (s,C-8),128.9 (d,C-15),126.3 (d,C-14),
122.3 (d,C9),107.3 (d,C-10),97.1 (d,C-12),
91.1 (s,C-16),67.2 (d,C21),66.5 (d,C-19),
55.1 (s,C-7),51.6 (q,CO,CH;),50.9 (t,C-5),
50.1 (1,C-3),46.6 (s,C20),44.0 (1,C-6),27.3
(1,C-17),17.3 (q,C-18) o LA % 53CHk™ 238
B WS E R 11, 19R-— 5 I K H B

WwEW9 AR ; ESI-MS: m/z 353 [ M~
H]*;'H NMR (CDCI,,600 MHz) §:7.43 (2H jover-
lap,H-9 and H-12),7. 11 (2H, overlap, H-10_and H-
11),5.47 (1H,t,J =10.0 Hz,H-14) ,5.35 (1H,d,J
=10.0 Hz, H-15),4.32 (1H, br s, H-16), 4.07
(1H,s,H-21),2.01 (1H,m,H-19a),1.60 (1H;m,
H-19b),0.98 (3H,t,J =7.5 Hz, Me-18) ;".C'NMR
(CDCl,,150 MHz) §:172.4'(s,€0,CH;) ,136.5 (s,
C-13),132.6 (s,C-8),128.8(s,C-2),126.8 (d,C-
15),125.7 (d,G=I1)5121.6(d,C-10),120.2 (s,
C9),118.0 (d,€-14)5112.5 (d,C-12),106.5 (s,
C-7),83.7 (s;€-16),57.0 (d,C-21),52.7 (q,
CO,CHY) ,49.8 (1,C-5),46.1 (1,C-3),43.8 (t,C-
17).438.4 (s,C-20),35.3 (1,C-19),16.6 (1,C-6),
8.4 (g, C-18) bl I K dfa 55 SCHk™ 40l — 5%, i 4
EH A KT

wEWM10 [T ERH A ESI-MS: m/z 309
[M +H]";'H NMR (CDCl,, 600 MHz) §:7.40
(1H,d,J=7.5 Hz,H9),7.25 (1H,t,/ =7.5 Hz,
H-12),7.12 (1H,t,J =7.5 Hz,H-11),7.07 (1H,t,
J=17.5 Hz,H-10),5.60 (1H,dd,J =10.0 Hz, H-
15),5.49 (1H,dd,J =10.0,3.3 Hz, H-14) ,5.47
(1H,dd,J =5.0,3.1 Hz, H-16),4.01 (1H,d, H-
21);”C NMR (CDCl,, 150 MHz) §:136.9 (s, C-

13),133.2 (s,C-2),128.8 (s,C-8),126.8 (d,C-
15),126.7 (d,C-14),121.2 (d,C-10),120.0 (d,
C-11),117.9 (d,C-9),112.4 (d,C-12),105.9 (s,
C-7),77.6 (d,C-16),57.2 (d,C-21),50.9 (q,
OCH,) ,49.5 (1,C-5),43.8 (d,C-3),43.2 (s,C-
17),39.0 (s,C20),34.1 (t,C-19),16.5 (1,C-6),
8.4 (q,C-18) o LA - %d 53¢k "™ 2l %L, %
TEN A KR,

&MWL TR ESIMS :m/z 351 [M +
H]*;'H NMR (CDCl,,600 MHz) $:9.10 (1H,s,-
NH),7.40 (1H,d,J =7.8 Hz,H9) ,7.08 (1H,t,J
=7.8 Hz,H-11),6.81 (1H,t,J =7.8 Hz,H-10),
6.61 (1H,d,J =7.8'Hz,H-12).,5.74 (1H,dd, J =
10.0,3.1 HzyH-14),5.61 (1H,dd,J =10.0 Hz, H-
15),4.94 (1H,d,J =17.5 Hz,H-18a) ,4.82 (1H,
dd,J=10.8,3.3 Hz,H-18b) ;" C NMR ( CDCI,, 150
MHz) 8:170.4 (s,C2),169.2 (s,CO,CH,) ,142.2
(d,C-19),134.2 (s,C-13),131.4 (d,C-15),128.9
(s,C8),127.5 (d,C-11),127.0 (d,C9),115.5
(d,C-12),114.6 (t,C-18),83.6 (d,C-21),63.7
(s,€-16),53.3 (1,C-5),52.6 (q,CO,CH;) ,47.7
(t,C-3),46.6 (s,C20),44.1 (1,C-17),39.9 (t,C-
6) . LA 5 ek i — 80, MU 2 Scan-
dine,,

wEw12 [ A ESI-MS . m/z 367 [M +
H]*;'H NMR (CDCl,,600 MHz) §:9.23 (1H,s,-
NH),6.88 (1H,d,/=3.9 Hz,H9),6.52 (1H,d,J
=8.2 Hz,H-12),6.39 (1H,dd,J=8.2,3.9 Hz,H-
11),5.79 (2H,m,overlap, H-14 /H-15) ,5.68 (1H,
dd,J=17.3,10.8 Hz,H-19),4.97 (1H,d,J =17.3
Hz,H-18a),4.82 (1H,d,J =10.8 Hz,H-18b) ;" C
NMR ( CDCl,, 150 MHz) §:170.0 (s, CO,CH,),
168.3 (s,C-2),152.8 (s,C-10),142.8 (d,C-19),
132.6 (d,C-15),128.7 (s,C-13),127.1 (s,C-8),
121.5 (d,C-14),116.2 (d,C-11),114.6 (d,C-9),
114.5 (d,C-12),113.8 (t,C-18),81.7 (d,C-21),
62.1 (s,C-16),58.8 (s,C-7),52.8 (q,CO,CH,),
52.6 (1,C-5),46.0 (1,C-3),44.4 (s,C20),43.6
(1,C-17),35.6 (1,C-6), LI I %5 ok 4iim
— 3, #% %€ h 10-Hydroxyscandine

wEWI13 HEICEIEK K ; ESI-MS: m/z 367
[M +H]";'H NMR (CDCl,, 600 MHz) §:7.95
(1H,s,-NH),7.42 (1H,d,J =7.8 Hz,H9),7.19
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(1H,t,J =7.8 Hz,H-11),7.09 (1H,t,J =7.8 Hz,
H-10),6.71 (1H,d,J=7.8 Hz,H-12),5.99 (1H,
d,J =10.2 Hz,H-15),3.18 (1H, m, H-5b),3. 10
(1H,dd,J =16.8,9.0 Hz,H-5a),2.23 (3H,s, Me-
18);"” C NMR (CDCL,, 150 MHz) §:207.3 (s, C-
19),169.6 (s,C0,CH,),166.5 (s,C2),134.6 (s,
C-13),128.6 (s,C-8),127.8 (d,C-14),127.6 (d,
C-11),126.5 (d,C-15),126.3 (d,C-9),123.8 (d,
C-10),115.3 (d,C-12),74.9 (d,C-21),66.7 (d,
C-21),62.2 (s,C-16),58.2 (s,C-7),55.5 (s,C-
20),52.8 (q,CO,CH,;),52.0 (t,C-5),46.1 (t,C-
3),41.4 (1,C-17),35.6 (1,C-6),25.2 (q,C-18),
DL s S ekt ol — 2, i E S Melodinine
T,

wEw 14 TR, ESI-MS: m/z 321 [ M +
H]*;'"H NMR (CDCl,,600 MHz) §:9.30 (1H,s,-
NH),7.16 (1H,d,J=7.5 Hz,H9),7.04 (1H,t,J
=7.5 Hz,H-11),6.88 (1H,t,J =7.5 Hz,H-10),
6.82 (1H,d,J =7.5 Hz,H-12),5.90 (1H,d,J =
10.0 Hz,H-15),5.81 (1H,dd,J=10.0,3.6 Hz, H-
14),1.05 (3H,d,J =7.4 Hz, Me-18) ;" C_NMR
(CDCl,, 150 MHz) §:210.3 (s,€0),169. L (s, G-
2),136.5 (d,C-13),130.7 (s,C-8),127.9 (d, C-
15),127.6 (d,C-11),124.2 (d,C-14),123.9 (d,
C-10),123.8 (d,C9),116.4 (d,C:12)4,69.9 (d,
C-21),67.9 (s,C-16),54.9 (i,G-5) ,54.9 (s, C-
7),50.9 (d,C-19) ,47.2 (1,C-3),44.4 (s,C20),
38.1 (1,C-6),36. 1(t,C-17)411.1 (t,C-18), VI I
B 5 Sk HRaE 3, B 5E K Meloscandonine

WEW IS JE MR ; ESI-MS :m/z 337 [M +
H]*;'H NMR (€DCl,,600 MHz) §.:7.14 (1H,d,J
=7.6 Hz,H9),7.05+«(1H,t,J =7.8 Hz, H-11),
6. 78 (2Hoverlap, H-10,H-12) ,5.79 (1H,dd,J =
12.0,4.0 HzyH=14) ,5.49 (1H,d,J =12.0 Hz, H-
15)42.93 (3H,s,CO,CH,) ;" C NMR (CDCI,, 150
MHz) §:174.2 (s, CO,CH,),149.2 (s, C-13),
139.7 (d,C-8),132.8 (s,C-15),126.9 (d,C-11),
121.6 (s,C9),119.5 (d,C-10),110.2 (d,C-12),
67.0 (d,C21),66.7 (s,C-2),56.3 (s,C-7),52.0
(q,CO,CH;),50.3 (t,C5),49.2 (t,C-3),43.6
(d,C-16),36.3 (1,C-6),35.1 (s,C-20),34.1 (t,
C-19),31.6 (1,C-18),29.8 (1,C-17), VI L35
SCHR HRE — 3, B E N Venalstonine

wEaw16  Jotitk; ESI-MS: m/z 353 [M +
H]*;'H NMR (CDCl,,600 MHz) §:7.16 (1H,d,J
=7.6 Hz,H9),6.89 (1H,t,J =7.6 Hz, H-11),
6.85 (2H, overlap, H-10,H-11),5.86 (1H,dd, J =
8.7,10.0 Hz,H-14),3.64 (1H,d,J =8.7 Hz, H-
15);” C NMR (CDCl,, 150 MHz) §:174.0 (s,
CO,CH,),148.9 (s,C-13),139.7 (s,C-8),129.1
(d,C-11),128.2 (d,C-14),127.0 (d,€-15) ,121. 4
(d,C9),119.6 (d,C-10),111.5 (d,C-12),71.4
(d,C21),66.6 (s,C2),653 (dy€-19),55/9 (s,
C-7),51.9 (q,CO,CH,);50.7 (t,C-5),49.3 (t,C-
3),45.8 (1,C-6),42.9 (d,€=16),40.5 (s,C-20),
36.3 (t,C-18),26.0 (t,C-17). Lk I %# 5
R R — B, O E R 19-Hydroxyvenalstonine ,

wEW1T IR ESI-MS: m/z 337 [M +
H]*;'"H'NMR (CDCl,,600 MHz) §:7.26 (1H,d,J
=7.7Hz,H9),7.03 (1H,t,J =7.7 Hz,H-11),
6.77 (WH,dyJ =7.7 Hz,H-12),6.12 (1H,dd, J =
9.9,3.0 Hz,H-14) ,5.76 (1H,d,J =9.9 Hz,H-15) ,
4.46 (1H,s,H=21),0.94 (3H,d,J =6.8 Hz, Me-
18);"” C NMR (CDCl,, 150 MHz) §:174.4 (s,
€0,CH,),149.3 (s,C-13),139.7 (s,C-8),131.0
(d,C-15),128.0 (d,C-14),127.4 (d,C-11),123.9
(d,C9),121.4 (d,C-10),112.7 (d,C-12),81.4
(s,C2),76.8 (d,C-21),59.8 (s,C-7),57.8 (t,C-
3),52.0 (q,CO,CH;) ,49.8 (t,C-5),48.5 (d,C-
19),45.9 (s,€20),39.2 (d,C-16),36.0 (1,C6),
29.0 (1,C-17),7.4 (q,C-18) DL -85 3k
A — 2, 5% %€ R Vindolinine

L&MW 18 B AR FK; ESI-MS: m/z 369
[M+H]";'HNMR (acetone-d, 600 MHz,) §:9. 82
(1H,s,-NH),7.03 (1H,d,J=9.6 Hz,H9),6.10
(1H,d,J=9.6,1.2 Hz,H-10),5.80 (1H,d,J =
10. 2Hz,H-15),5.56 (1H,d,J =1.2 Hz, H-12),
3.77 (1H,ddd, J =15.6,4,8,1.2 Hz H-3b),3.37
(1H,d,J =15.6 Hz,H-3a),2.92 (1H,m,H-5a),
2.79 (1H, overlap, H-5b) ,1.44 (q,J =7.2 Hz, H-
19),0.79 (2H,t,J =7.2 Hz,Me-18) ;”°C NMR (ac-
etone-d, ,,50 MHz,) §:185.0 (s,C-11),167.6 (s,
C0,CH,),164.5 (s,C-13),159.0 (s,C2),138.7
(d,€9),133.7 (d,C-15),132. 1 (d,C-10),125.0
(s,C-14),100.3 (d,C-12),96.5 (s,C-16),74.2
(s,C-8),62.7 (d,C-21),57.3 (s,C-7),50.9 (t,C-
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5),50.5 (t,C-3),50.4 (q,CO,CH;),43.7 (s,C-
20),36.6 (t,C-6),29.7 (1,C-17),26.6 (t,C-19),
7.4 (q,C-18) o LA Fde 530k ™ il — 2, ok
€~ Melodinine M,

wEW19 TR ESI-MS:m/z 297 [ M +
H]*;'H NMR (CDCl,,600 MHz) §:7.29 (1H,d,J
=7.7 Hz,H-9),7.08 (1H,d,J =7.7 Hz, H-12),
6.93 (1H,t,/=7.7 Hz,H-10),6.76 (1H,t,]=7.7
Hz,H-11),4.07 (1H,t,J =12.9 Hz, H-14),3.11
(1H,t,J =12.9 Hz,H-15),1.10 (2H, m, H-19),
0.71 (3H,d,J=7.5 Hz,Me-18) ;" C NMR (CDCI,,
150 MHz) 6:139.3 (s,C-2),135.5 (s,C-13),128.5
(s,C-8),120.6 (d,C-11),118.7 (d,C-10),117.7
(d,C9),110.0 (d,C-12),109.7 (s,C-7),59.3
(d,C-15),58.5 (1,C-21),53.8(t1,C-3),53.4 (t,C-
5),52.3 (d,C-14),36.4 (t,C-17),33.6 (s,C-20),
32.3 (1,C-19),26.0 (1,C-6),23.2 (1,C-16),7.3
(q,C-18) o PA_E%edli 53k il — 5k, Mk e
Voaphyline ,

wEW20 B HR; ESI-MS  m/z 717 [ M4
H]*;'H NMR (CDCl,,600 MHz) §:6.92 (s,H:12,
12'),6.39 (s,H9,9"),5.75 (2H,dd,J =10.0,3.5
Hz,H-14,14"),5.65 (2H,d, J = 10.0 Hz, H-15,

15),3.77 (2H,s,C-22,22"),2.58 (2H, m, C-5,
5'),0.59 (6H,t,] =7.5 Hz,Me-18,18") ;" C NMR
(CDCL,,150 MHz) 8:169.3 (s,C0,CH,) ,167.4 (s,
C-2,2"),152.7 (s, C-11,11"),142.6 (s, C-13,
13"),133.2 (d, C-15,15"),131.0 (s, C8,8"),
124.8 (d,C-14,14"),122.9 (d,C-9,9"),119.4 (d,
C-10,10"),98.1 (d, C-12,12"),92.1 (s, C-16,
16"),69.9 (d,C-21,21"),54.7 (s3C-1),51.2 (q,
C0,CH;),50.9 (s,C-5,5"),50.4 (t,C-3,3"),44.4
(t,C-6,6"),41.3 (s, C20420")430.3 (t,C22,
22'),28.7 (t,C-17,17")4,27.0.-(t,C-19,19"),7.5
(q,C-18,18") . LA b%d 53¢k 7 4218 Melofusine
LHYI & .
3.3 (RSP PR ERR LRI HI SIS 4 R

K H MTT 354 53 B A2 1 20 M Pk TR
AN s 2 B AR s TR, 25 SR R S 1,
2.4.6.10 F1 17 X {4 i % 40 M2 HL-60, i %
SMMC7721 i 58 A-549 , 7L 5 MCF-7 F45 1%
SW480 HA7 HEFE NI 76 M , Forb 4k 54 2 By HEFE 4
i) P B 2, G XC, (B 38 /0N T BH P X IS 4
(DDP) , HARTEMEZE R IR 1, HAbp b Gk s
300 P 200 TR B3 1 (ICo 1 > 40 pM™™))

&1 MALEW1.2.4.6.10 017 paHppEE 1%

Table-1 Cytotoxic activities of compounds 1,2,4,6,10 and 17
ko IG5 (M)
Compound HIL-60 SMMC-7721 A-549 MCF-7 SW480
1 4.5 16. 1 23.7 28.9 11. 1
2 0.2 10.6 11.9 2.1 11.9
4 6.0 6.6 20.5 14.2 15.0
6 6.5 15.8 25.1 21.3 10. 4
10 15.7 23.7 39.7 14.6 21.9
17 7.1 20.0 27.2 22.3 15.0
DDP 2.5 11.3 17.8 18.2 14. 4
4 B e H AT LIS R A S H B EHRiE . (HAB

ASHIEFE I LA 0 B M E T 20 AR W) e
FACE Yo FErP LS 19 A Bl v Wk A= By i Al —
XU, AL 540 4~ 6.8 .9 13 16 Fl 18~20 Jy
HIRMIZFEY) o B A BGE . eAh, i E Y
1.2.4.6 10 117 HA7— 7 W40 ] el e 4 g 38 5 7%
P ACE Y 2 9 40 e 8 200 i 494 B0 R S A

SR LR e AW B T S 5 M R A T — S RO K
3, [R5 A= W B8 T 0 ) 25 W O A ) T A3
T AR EERL S R 2GR AR WT B T e A
HeAili

S 30k

1 Chinese Academy of Sciences, Chinese ethnography editorial



Vol. 30

FHESE T L T LW 0L B AT ] e 200 T O

1877

board ( Hv [E R} g v [EAE A 35 i B 25 51 2% ) - Flora Reipu-
blicae Populsris Sinicae: Vol 63 ( W [EAEY) & : 5 63 %)
[ M]. Beijing : Science Press,2004:24-25.

Sun D, Huang S, Cai S, et al. Digestion property and syner-
gistic effect on biological activity of purple rice ( Oryza sativa
L. ) anthocyanins subjected to a simulated gastrointestinal
digestion in vitro [ J]. Food ResInt,2015,78:114-123.

Zhou YL,Ye JH,Li ZM et al. Study on the alkaloids of melod-
inu stenuicaudatus[ J]. Planta Med 1988 ,54:315-317.

Kan-Fan C, Das C, Potier P, et al. Plants of malagasy. I.
Study of the alkaloids of Craspido spermum verticillatum [ J].
Ann Pharm Fr 1968 ,26.577-582.

Majumder PL, Joardar S, Chanda TK, et al. Structures and
absolute stereochemistry of (-)-echitoveniline, (-)-11-me-
thoxyechitoveniline and ( -)-11-methoxyechitovenedine—new
indole alkaloids [ J]. Tetrahedron 1979 ,35:1151-1157.
Agwada V,Patel MB, Hesse M, et al. Alkaloide aus Hedran-
thera barteri ( Hook. f. ) Pichon. 139. Alkaloide [ J]. Helv
Chim Acta ,1970,53 .1567-15717.

Kutney JP, Choi LSL, Kolodziejczyk P, et al. Alkaloid pro-
duction in Catharanthus roseus, cell cultures: isolation and
characterization of alkaloids from one cell line [ J]. Phyto-
chemistry,1980,19 :2589-2595.

Aimi N, Asada Y,Sakai S,et al. Studies on plants containing
indole alkaloids. VII. Isolation of several aspidosperma and
vincaminetype alkaloids from the seeds<of Amsonia elliptica
[J]. Chem Pharm Bull ,2008,26:1182-1187.

Mehri H, Diallo AO,Plat M. An alkaloid from leaves of Melo-

(L% 1862 T)
15 Yuan JP,Chen F. Hydrolysis kinetics of astaxanthin esters

and stability of astaxanthin of Haematococcus pluvialis dur-
ing saponification[ J ]. J Agr Food Chem,1999,47 (1) .31-
3s.

16 Zhao LY (#X57.4#2) , Chen F([475) , Liao XJ(JBE/NE) et

al. Study on extraction conditions of astaxanthin from Haema-
tococcus plwvialis| J]. Food Sci (& fiFL*4) ,2006,27:110-

10

12

13

14

15

16

17

18

17

18

dinus scandensm [ J]. Phytochemistry 1995 ,40:1005-1006.
Baassou S,Mehri H,Plat M. Alkaloids of Melodinu scelastroi-
des [J]. Ann Pharm Fr 1987 ,45(1) :49-56.

Pegnyemb DE, Ghogomu RT,Sondengam BL. Minor alkaloids
from the seeds of Voacanga africana [ J]. Fitoterapia 1999 ,
70.446-448.

Liu YP (X)) ,Li Y (Z5H) ,Cai XH (ZE4E7) et al.
Melodinines M-U, cytotoxic alkaloids from"Melodinus suaveo-
lens [J].J Nat Prod,2012,75:220-224.

Mehri H,Plat M, Potier P. Plants of New-Caledonia. V. Melo-
dinus scandens Forst. Isolation of 10 monomeric alkaloids.
Description of 2 new alkaloids: N-oxyepimeloscine and
meloscandonine [ J]. Ann Pharm Fr,1971,29 :291-296.
Mehri H, Rochat C,Baassou S, et al. Plant from New-Caledo-
nia. Alkaloids of Melodinu sreticulatus [ J]. Planta Med,
1983,48(2) .72-75.

He X,Zhou YL, HuangZH.-Study on the alkaloids of Melodi-
nus fisiformis [ J ]/ Acta Chim Sinica,1992,50:96-101.
Gabetta B, Artinelli EM, Mustich G. 14, 15-dehydro-19-epi-
minovincinine, a’ new alkaloid from Catharanthus lanceus
[J]. Fitoterapia ,1976 ,47(1) :6-7.

Cai XH (2%4£) ,Jiang H (¥598) ,Li Y (Z=H) 1, et al.
Cytotoxic indole alkaloids from Melodinus fusiformis and M.
morsei [ J]. Chin J Nat Med ,2011,9:259-263.

Cheng GG (F2#:)7) ,Li D (Z=J}) ,Hou B (f#i%) ,et al.
Melokhanines A-J, bioactive monoterpenoid indole alkaloids
with diverse skeletons from Melodinus khasianus [J]. J Nat

Prod ,2016,79 :2158-2166.

114.

Sun WH(FMFZLL) , Lin H(ARHE) , Zhai YX(CRBIT ) , et
al. Separation , purification and identification of (3R,3'R) -
trans-astaxanthin from phaffia rhodozyma [ J]. Food Sci (£
fEkE) ,2014,35(11) :79-82.

Guo JR(F#EHi) , Xu JY(Fi#44% ) . Extraction and purifica-
tion pf astaxanthin from Rhodotorula RY-4[ J]. Nat Prod Res
Dev( RER=HIWTTE 5T % ) ,2007,19 :858-861.



