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Abstract: Ten alkaloids were isolated from the roots of Melodinus henryi by a combination of various chromatographic
techniques, including column chromatography. over silica gel, pH-zone-refining high-speed counter-current chromatogra-
phy,and reversed-phase HPLC, etc. The structures of these alkaloids were determined on the basis of spectroscopic anal-
ysis including MS and NMR data; which were divided into three types,including quinine-type alkaloids : melodinhenine D
(1) ,melaxilline A(2) ,1d=méthoxytabersonine(3) ,meloscandonine(4) ,melodinine T(5) ;aspidospermidine-type alka-
loids ; venalstonidine (6 ) ,vandrikidine (7) ; vincadine-type alkaloids; 14, 15-dehydrovincine (8) , 14, 15-dehydro-16-epi-
vincamine (9) , A" -vincanol(10) . All the compounds except 1,5 and 8 were isolated from Melodinus henryi for the first
time. All the compounds were. tested for their cytotoxicities against human breast cancer MCF-7 cells using the MTT
method , and ,compound.3-exhibited significant cytotoxic effect with ICy value of 23.4 pM.
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V) 3 %P NFLIREE A0 MCF-7 ELAT 5 35 % 4 Jf 2 0%
P, ICs, fH M 23.4 pM,

1 {ESHH

Bruker-400 A% H 9 I 35 A (A5 & 50 2> 7, Fig
1) ; Varian INOVA-600 %% I35 i 4% ( 25 [H Vari-
an ZA ) 5 pH D Ry B0 I €535 (BT R] A 4
ARIBANAT IR WD) 5 2 2 s S80AH €8 35 A3 (3855 L-
3000) ;3111 % CO, ¥5F#46 (£ [E Thermo 23] ) ;En-
spire 4= 7 K AR AL ( € [E Perkins Elmer 2\ 7)) ; O-
LYMPUS-CK Y2 4% ( H 4 OLYMPUS 22 5] ) ;96
FLAA IR B (32 [ Corning 23 7 7™ ) 5 W J2= Tk i
GF sy , HE (0 35 ik 52 (200 ~ 300 H ) (75 & WAL T
J7) sWRIRER (R EDER RS 0L TARGERT) 5 2l & =
ROHAR 31385 ] i o 0,18 2 ( 36 5] Tedia A7) , H
AR 1 2 43 Fr 4t s L RS A i MCF-7 200 i Ak
(P ERERE FEEA AT o

BEP I R AL 26 R T oA, &l R h
B2 245K o] ISR 2452 56 5 Ry e AT Bk B (Apocynace-
ae) LB JE ( Melodinus ) ¥4 B 55 11 #& Melodinus hen-
ryi Craib HUAR
2 RBESSH

20 kg TR B I AR, B IS H] 95% LT
IRHEE 3 UK, BRIR 2 b, £ BEHR ORI v 4 20
A, 18 1. 96 kg, MKV il IR 2, A
T AE R T S M A RER R IR pH =2, 2.1
CBRZEM R, ARG 20K AT pH =10, &5
6 YOG I VG DA Il e 70 5 15 A8 4 A 4
Yo SO (234 o) RARERC AT AT 4088, L A H
fg-F P (100: 0.50: 1 25:1 . 15:1.10:1.5:1 . 3:1.1:
1) B BEVE G , 282 i i iR 5 JF 15 16 N2 43 (Fr.
1 ~16) , Fr. 1 RH] pH D i 0 (035 3547 53 15
(k- TR MR- BE-7K (52 5: 129 ,v/v)  H &3
FNFZ AN 353 W <k b S e 32, e BN,
& LARMUA 10 mmol/L ) = Z &A% [ E A1, F At
A 10 mmol/L (R ERRRAE W ZIAH) , 15854 1(0. 5
g) M AW Ay , & I 5 R 2 1 4 i OB €23
(55% £ JiE-5 mmol/L ik % #% ) 15 B4k & ¥ 3 (7
mg) ,6(23.5 mg) F17(5 mg) , % A& H) i £ 1 W
T8 60 CANPIB A5 0F T 251, Horp i & Bk R S 7E Ut
PERE AT BR 25 Fr. 5 28 Fi-Flash Y0AR LAY feE-
K(55% .65% 75% 85% .100% ) 17 Pk i, 73 il

B 5 A4 (Fr. 5-1 ~5), Fr. 52 ( Ffig-/k =
65% ) 25 >F- il #& 15 O AR €4 135 (48% i -5mmol/L
WRIREE ) 1 M5 1 8 (24 my) , AW ZE T 5% 1F
[f_Lo Fr. 7 2 Jk-Flash 3 AH LA H 7K (40% |
60% 70% 80% ,100% ) 17V, 15 2] 5 A4 41
(Fr.7-1 ~5), Fr.7-1 ( FEE-7K =40% ) 22 il £ =
RCBAR (L5 (55% ZNE-5 mmol/L ik R 4% ) 453 B AL A
P9(14.9 mg) f110(36.9 mg) , Hil€-FM #E T 514
[F] L5 Fr. 7-2 (I EE-7K = 60% ) 28 il 25 5 280/ (5
HE(48% £ -5 mmol/L Rk £ ) 15 Bk & 1 2
(17.4 mg) 4(54.3 mg) FS(14.6 mg) , HilFIH M 2E
T4 L

3 F#HR
3.1 SHETE
wEwm 1 B (CH,CL ) ; ESI-MS: m/z

351.2 [M+H]"(C,H,N,0,);'HNMR (Methanol-
d,,600 MHz).6.7.43 (1H,d,J=7.6 Hz,H9) ,7.35
(1H,t,J=7.6 Hz,H-11),7.17 (1H,t,J =7.6 Hz,
H-10),6.96 (1H,d,J=7.6 Hz,H-12) ,6.12 (1H,
d,/,=9.6 Hz, H-15),5.85 (1H, m, H-14),5.82
(1H,m,H-19),5.17 (1H,m,H-18b),5.03 (1H,m,
H-18a), 4.06 ( 1H, s, H21), 3.57 (3H, s,-
COOMe),3.71 (1H, m, H-3a),3.66 (1H, m, H-
3a),3.63 (1H,m,H-5a),3.03 (1H,m,H-5b) ,2.77
(1H, overlapped, H-6b) , 2.77 ( 1H, overlapped, H-
17b),2.34 (1H,m,H-6a),2.16 (1H, m, H-17a) ;
"C NMR ( Methanol-d,, 150 MHz) &: 168.1 (-
COOMe) ,169.5 (C-2),141.7 (C-19),137.4 (C-
13),135.4 (C-15),130.1 (C-11),127.1 (C9),
125.1 (C-8,10),117.0 (C-12),116.6 (C-14),
115.2 (C-18),80.0 (C-21),62.3 (C-16),60.8 (C-
7),54.3 (C-5),53.0 (-COOMe) ,46.7 (C-3) ,45.5
(C-20),44.1 (C-17),33.5 (C-6), VI Eikissdn
53R R — 3, B E A Y 1 R Melodinhe-
nine D,

EW 2 AT E R K; ESI-MS: m/z
375.4 [M +Na]* (C, H,N,0,);'H NMR (CDCl,,
600 MHz) §:8.74 (1H,s,-NH),7.56 (1H,d,J =
7.2 Hz,H9),7.23 (1H,t,J=7.2 Hz,H-11) ,7. 16
(1H,t,J=7.2 Hz,H-10) ,6.87 (1H,d,J =7.2 Hz,
H-12),6.17 (1H, m,H-14),5.86 (1H,d,J =9.6
Hz,H-15),4.29 (1H, s, H21),3.56 (3H, s,-
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COOMe) ,3.20 (2H,m,H-3),3.13 (1H,m,H-5a),
3.04 (1H, m,H-5b),2.83 (1H,dd,J =12.6,7.2
Hz,H-16),2.43 (1H,q,J =7.2 Hz, H-19),2. 14
(1H,dd,J=12.6,7.2 Hz,H-17a) ,2.08 (1H,m,H-
6a),2.01 (1H,t,J=12.6 Hz,H-17b),1.86 (1H,
m,H-6b) ,2.37 (3H,q,J =7.2 Hz,H-19) ;" C NMR
(CDCl,,150 MHz) 8:174.5 (-COOMe) ,171.4 (C-
2),134.8 (C-13),131.9 (C-15),129.3 (C-14),
127.8 (€C9),127.7 (C-11),126.5 (C-8),124.4
(C-10),115.6 (C-12),76.3 (C-21),58.1 (C-7),
53.0 (C-5),51.4 (-COOMe),48.9 (C-16),47.5
(C-19),46.1 (C20),45.3 (C3),42.0 (C-17),
40.1 (C6),12.9 (C-18) . LA k- Jit¥ids 53¢k
I —3, B E A 2 O Melaxilline A

wE®W 3 [0 I E AR K ESI-MS: m/z
367.9 [M +H] " (C,H,N,0,);'H NMR ( DMSO-
d,,400 MHz) §:8.97 (1H,s,-NH),7.10 (1H,d,J
=8.2 Hz,H9),6.39 (1H,dd,J=8.2,2.2 Hz, H-
10),6.41 (1H,d,J =2.2 Hz,H-12),5.80 (1H,m,
H-14),5.72 (1H,d,J =9.9 Hz,H-15),3.72 (3H,
s,-COOMe) ,2.62 (1H,s,H-21),0.65 (3H,t;J =
7.5 Hz,H-18) ;" C NMR ( DMSO-d,, 100 MHz) '8
169.0 (-COOMe), 167.2 (C-2), 160.0-(.C-11 ),
144.4 (C-13),133.1 (C-15),130.5.(G-8) ,124.9
(C-14),121.8 (€9),105.0 (C-10),96.7(C-12),
92.4 (C-16),70.2 (C21),54.5.(C7),51.0 (-
COOMe),50.9 (C-5),50:6 (€-3),44.6 (C6),
41.4 (C20),28.4 (C-17),26.9 (C-19),7.51 (C-
18) . A b#cds 530k a8, s e b 5 3
A 11-Methoxytabersoniney

wEW 4 [ I AR K ESI-MS: m/z
319.3 [M-H] (C,yH,;N,0,);'H NMR ( CDCI,, 600
MHz).8:8/30 (1H,s,-NH),7.22 (1H,d,J =17.5
Hz,H9),7-44=(1H,t,J =7.6 Hz, H-11),6.98
(1H,t,J=7.6 Hz,H-10) ,6.84 (1H,d,J =7.8 Hz,
H-12),5.91-5.98 (2H,m,H-14 ,H-15),3.80 (1H,
d,J=18.7 Hz,H3a),3.39 (1H,dd,J=18.7,3.0
Hz,H-3b),3.36 (1H,s, H21),3.27 (1H, m, H-
5a),3.13 (1H,m,H-5b),1.75-2.39 (5H,m, H-6,
H-17,H-19),1.13 (3H,d,J =7.0 Hz, H-18);" C
NMR ( CDCL,, 150 MHz) §:210.1 (C =0),168.9
(C-2),136.2 (C-13),130.4 (C-8),128.0 (C-11),
127.5 (C-15),124.2 (C-14),124.0 (C9),123.8

(C-10),116.3 (C-12),67.8 (C-16),54.7 (C-5),
S51.1(C-19),47.3 (C-3),44.5 (C20),38.5 (C-
6).,36.0 (C-17) ,11.2 (C-18) . Lk F-%5cd 5 Sk
Wl —3, S ELE Y 4 S Meloscandonine

wEWMS 1\ ETCE R K ESI-MS: m/z
389.5 [M +Na]* (C, H,N,0,);'H NMR ( CDC,,
600 MHz) §:7.81 (1H,s,-NH),7.42 (1H.d, J =
7.8 Hz,H-9) ,7. 18 (1H,1,J =7. 8 Hz H-11),7. 09
(1H,t,J=7.8 Hz,H-10) ,6.82 (1H,d,J=7.8 Hz,
H-12) ,6.00 (1H,d,J =10. 04z, H-15) ,5.93/ (1H,
dd,J =10.2,3.6 Hz, H-14) 4,20 (1H,s, H21),
3.56 (3H, s,-COOMe) , 3. 38 ( 1H,'m, H-3a) , 3. 37
(1H.d, J = 13.8 Hz, H-I7b) .3.20 (1H, dd, J =
17.2,5.6 Hz, H3b)7/ 3018 (1H, m, HSb), 3. 10
(1H,dd,J =16.8,9.0.Hz,H-5a) ,2.52 (1H, m, H-
6b).2.51 (1H,d, /= 13.8 Hz,H-17a),2.24 (3H,
s,H-18),1.99 (1H,m,H-6a) ;°C NMR (CDCI,,150
MHZ) $:205.4 (C-19),170.0 (-COOMe), 166. 1
(C-2),134.0 (C-13),128.5 (C-8),127.1 (C-14),
127.4 (C-11),126.7 (C-15),126.0 (C9),123.8
(C-10),115.0 (C-12),73.9 (C-21),62.1 (C-16),
58.7 (C7),55.1 (C20),53.0 (-COOMe),52.3
(C-5),46.3 (C-3),41.3 (C-17),36.0 (C-6),24.5
(C-18) o PA_b it 3k i — 55, Motk &
W15 A Melodinine T,

wEMm 6 F 8 Jo @ B K oK ; ESI-MS: m/z
375.4 [M+Na]* (C, Hy,N,0,);'H NMR ( DMSO-
dy,400 MHz) 6:6.92 (2H, overlapped, H9,11) ,
6.58 (2H, overlapped, H-10, 12),5.42 (1H, s,-
NH),3.65 (3H,s,-COOMe),3.43 (1H,dd, J =
12.6.5.2 Hz,H-3a) ,3.02 (1H,d, J =12.6 Hz, H-
3b).2.75 (1H,1,J =8.4 Hz,H-5a) ,2.50 (1H,over-
lapped, H-5b) ,2.42 (1H,m,H-6a),0.88 (1H,m,
H-6b),3.33 (1H,overlapped,H-14),2.97 (1H,t,J
—9.6 Hz,H-16),2.79 (1H,d,J =4.0 Hz, H-15),
2.64 (1H, m, H-17a),2.45 (1H,s, H21), 1. 68
(1H,m, H-19a),1.54 (1H,m,H-18a),1.51 (1H,
m,H-17b) .1.40 (1H,m,H-19b),1.28 (1H,m,H-
18b) ;" C NMR ( DMSO-d,, 100 MHz) §:174.6 (-
COOMe) ,150.7 (C-13),139.2 (C-8),127.0 (C-
11),121.0 (C-9),118.1 (C-10),110.6 (C-12),
67.1 (C2).62.2 (C21),57.6 (C-15),55.6 (C-
7),53.2 (C-14),52.0 (-COOMe),49.2 (C-5),
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48.2 (C-3),43.2 (C-16),36.4 (C6),35.6 (C-
20),32.7 (C-18),27.6 (C-17),27.0 (C-19), LA
ERE S SR IR — 8 s e A 6 Ty Ve-
nalstonidine,

EW T H6ICE B K; ESI-MS: m/z
381.2 [M-H] (C,, H,,N,0,);'H NMR ( DMSO-d,,
400 MHz) §:9.56 (1H,s,-NH),7.13 (1H,d,J =
8.0 Hz,H9),6.70 (1H,d,J =2.0 Hz,H-12),6.35
(1H,dd,J =8.0,2.0 Hz, H-10),5.82 (1H, m, H-
14),5.77 (1H,d,J =10.0 Hz,H-15),3.71 (3H,s,
OMe-C11) ,3.66 s (3H,s,-COOMe) ,3.38 (1H,m,
H-5b),3.13 (1H,m,H-5a),3.12 (1H,m,H-19),
2.95 (1H, m, H3a),2.92 (1H, m, H-17a),2.65
(1H,s,H-21),2.50 (1H,m,H-3b),2.27 (1H,d,J
=14.4 Hz,H-17b) ,1. 87 (1H,m,H-6a),1.60 (1H,
m,H-6b) ,0.74 (3H,d,J =6.4 Hz,H-18) ;" C NMR
(DMSO0-d,, 100 MHz) §:167.9 (-COOMe ), 166. 1
(C2),159.9 (C-11),145.5 (C-13),130.6 (C-
15),130.0 (C-8),126.3 (C-14),121.7 (C9),
105.1 (C-10),97.6 (C-12),91. 8 (C-16) ,66.7 (=
21),64.5 (C-19),55.5 (OMe-C11),54.7 (G<7),
50.9 (-COOMe),50.63 (C-5),50.64 (C-3),46.6
(C-20),45.7 (C-6),27.9 (C-17),19.2°(.C-18),
A B 45 S mk " il — B s Ee A T o
Vandrikidine .

wEMm 8 M 8 Jo g B oK ; ESI-MS: m/z
383.8 [M+H]" (C,H,N,0,);'H NMR ( DMSO-
d, ,400 MHz) §:7.24 (1H,d;J =8.4 Hz,H-9) ,6.67
(1H,dd, J = 8.432.0"Hz, H-10) ,6.54 (1H, s, H-
12),5.65 (1H,d,J=10:4Hz,H-15) ,5.38 (1H,m,
H-14),3.93 (1H,s,H-21),3.72 (3H,s,-COOMe) ,
3.69 (3H,s, OMe-Cl1),3.24 (2H, m,H-5),3.02
(1H;m,H-6a),2.95 (1H,m,H-3a) ,2.82 (1H,d,J
=17.2'Hz;H-3b),2.40 (1H,dd,J=16.0,4.8 Hz,
H-6b),2.33 (1H,d, J = 14.4 Hz, H-17a),2.13
(1H,d,J =14.4 Hz,H-17b),1.82 (1H,m,H-19a) ,
1.50 (1H,m, H-19b),0.91 (3H,t,J =7.6 Hz, H-
18);"” C NMR ( DMSO-d,, 100 MHz) §:173.3 (-
COOMe) ,155.48 (C-11),135.2 (C-13),131.3 (C-
2),129.2 (C-15),123.8 (C-14),123.2 (C8),
118.5 (C-9),108.8 (C-10),104.6 (C-7),96.1 (C-
12),82.3 (C-16),57.5 (C-21),55.7 (OMe-C11),
53.5 (-COOMe) ,49.4 (C-5),43.9 (C-3),43.5 (C-

17),36.7 (C-20),34.7 (C-19),16.6 (C-6),8.9
(C-18) o DA b Hda5 30k il — 5%, o e b
%) 8 & 14 ,15-Dehydrovincine

WEWY9 HEJE R K; ESI-MS: m/z 353
[M+H]*(CyH,N,0,);'H NMR (400 MHz, DM-
S0-d,) 6:7.50 (1H,d,J =7.2 Hz, H-12),7.36
(1H,d,J=7.2 Hz,H-9),6.99 (2H,m,H-10,11),
5.47 (1H,m,H-14),5.22 (1H,d;J/ =10.4 Hz, H-
15),3.96 (1H,s,H-21),3.45 (3H,s,-COOMe ),
2.64 (1H,d,J=14.0 Hz,H-17a) ,2. 11 (1H/d,J =
14.0 Hz,H-17b) ,1.75 (1H,m,H-19a),1.52 (1H,
m,H-19b) ,0.92 (1H,t,J=7.6 Hz,H-20) ;”C NMR
(100 MHz, DMSO-d¢) 6:170.4 ( COOMe), 137.1
(C-13),133.2 (€-2) 4128.8 (C-8),127.0 (C-14),
126.6 (C-15),115°5 (C-5),120.8 (C-11),119.5
(C-10) ,117.9 (C9),114.2 (C-12),105.4 (C-7),
84.5(C-16),57.2 (C-21),52.4 (-COOMe) ,49.6
(€-5),45. 1, (C-17),43.9 (C-3),38.4 (C-20),
34.87(C19),16.6 (C6),9.0 (C-18), LI %¥R
53R R B AL 9 14, 15-De-
hydro-16-epi-vincamine ,

wEW 10 [0 J0 & &k K ESI-MS: m/z
295.3 [M+H]*(C,,H,,N,0);'H NMR (DMSO-d,,
400 MHz) 6.7.68 (1H,dd,J=7.2,1.2 Hz,H-12) ,
7.36 (1H,dd,J=7.2,2.0 Hz,H9),7.00 (2H, o-
verlapped ,H-10,11) ,5.51 (1H,d, J=10.0 Hz, H-
15),5.46 (1H,m,H-14),5.17 (1H,td,J=9.2,4.4
Hz,H-16),3.94 (1H,s,H-21),3.25 (2H,m,H-5) ,
3.03 (1H, m,H-6a),2.42 (1H,dd,J =16.0,6.0
Hz,H-6b),2.92 (1H,m,H-17a),2.67 (1H,d,J =
17.2 Hz,H-17b) ,2.22 (1H,dd,J =13.6,4. 4 Hz,H-
3a),1.84 (1H,dd,J=13.6,10.0 Hz, H-3b) ,1.76
(1H,m,H-19a),1.56 (1H,s,H-19b) ,0.94 (3H,t,
J=7.2 Hz,H-18) ;" C NMR ( DMSO-d,, 100 MHz)
5:136.8 (C-13),133.9 (C-2),128.8 (C-8),127.8
(C-15),126.8 (C-14),120.7 (C-11),119.6 (C-
10),117.9 (C9),112.9 (C-12),105.0 (C-7),
76.7 (C-16),57.2 (C-21),49.3 (C-5),44.0 (C-
3),42.4 (C-17),39.6 (C-20),34.1 (C-19),16.6
(€C6),9.0 (C-18) . LI F-%cdht5scmk™ " i —%k,
TS B LA 10 5 A -Vincanol ,
3.2 3 MCF-7 4RRa & EERNE

YR 96 FLA L 15 35 4, LI A KR Ky 3 % 10
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A/mL 140 LR W 200 wl,37 °C 5% CO, §:3:4H
HIEBERE F% 24 h 5, DA [R) R 10 3230 25 1) (7%
f#AES 0. 3% DMSO 133 41) 200 pl/fL, &k
£ 90 wg/mL(C1) 60 pwg/mL(C2) .30 pg/
mL(C3) .15 pg/mL(C4) 7.5 pg/mL (C5) , Ak fiF
3 AL, IEHE A A A S 0.3% DMSO 1)
RigE3e (CO), [R5 BH M X 8 41 (%A 100 pe/
mL) FBAMEXF BT ( FUmkRFR3E) ,37 °C 5% CO, ¥
FATREFE 24 b BEJS, W3 50 L 53R, AL
A 50 pL MTT % (5 mg/mL) , Ji SR A6 TP ilcE 4 h,
FERKGFRWAM MTT, &fL N A 200 pL DMSO, # #*
PR_EAGHE YR 10 min, {145 Sy o0 . I 1
PERTIAL 570 nm b & 25 FL AT IROGAE , T 32
FICsy o 38 LLE &I 3 HAT B b i 240 iy
B PE (IC (A 23.4 pM) AR A& 9 JC 240 il 35
Wi (1Cs, > 100 pM) , BH X B8 25 41 /4 1C, 5 A
4.6 pM,

4 g

ARSZRAE NS K AR A P B8R 1 o) 2R e
BRI L , Xk B 154 & W BEAT N FL IR 0 R
MCF-7 B2 M 2 15 VESC 8, R B &1 3 HAT B
(14 200 6 R 8, g B SE LLORE AR R A2 24 PR ELAY T K
AR BESC I AR A o

&% 3k
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