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Isolation and identification of alkaloids from Melodinus magnificus and their
antitumor activity
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Abstract: Objective To isolate and identify the antitumor activity of alkaloids from Melodinus magnaficus. Methods The separation
and purification of the total alkaloid extract were carried out by preparative thin layer chromatography and column chromatography.
The structures of the isolated alkaloids were identified by ESI-MS, 'H-NMR, '3C-NMR, and by comparing with literature. MTT
method was used to evaluate the antitumor activity of all monoterpene indole alkaloids. Network pharmacology and molecular
docking technologies were used to predict the potential targets of alkaloids with cytotoxity. Results A total of 10 alkaloid
compounds were obtained from the extract of total alkaloids from branches and leaves of M. magnificus. They were identified as
strictamine (1), deacetylakuammiline (2), 19-(Z)-akuammidine (3), 14,15-didehydrovincamine (4), 14,15-didehydro-16-epi-
vincamine (5), 19-(S)-methoxytubotaiwine (6), 19-(R)-methoxytubotaiwine (7), rhazimine (8), rhazicine N*-oxide (9), and rhazicine
(10), respectively. All alkaloids were isolated from this plant for the first time. The results of MTT screening showed that seven
alkaloid compounds (1, 4—9) had significant inhibitory activity on the proliferation of three tumor cell lines, with 1Cso values
ranging from 0.40 to 1.16 pmol/L. Molecular docking results showed that they could stably bind to proteins with binding energy
ranging from —31.35 to 46.75 kJ/mol. They possibly play antitumor roles through four key target genes RXRA, SRC, MAPK1, and

Yk HER: 2022-09-27

HEEWMB: EXRAARFEEETITE (31870341

EEZ R M3, Wit7td. E-mail: 1159440098@qq.com

HEEIEE: Ui, 202, WIS RIRZH ST K . E-mail: limeili@swun.edu.cn
#ELFESE—E#: ZBW/R, BLHIEE. E-mail: 1106317878@qq.com



¢EH 2023F2H $£54% B 3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3 * 705 »

PIK3R1. Conclusion In this study, through integrating isolation, identification, anti-tumor activity screening, and network

pharmacology methods, the substance basis and mechanism of antitumor activity of M. magnaficus are preliminarily expounded,

which provide new resources for finding antitumor drugs.

Key words: Melodinus magnificus Tsiang; monoterpenoid indole alkaloids; antitumor activity; molecular docking; strictamine;

deacetylakuammiline; rhazimine

# Mk Melodinus magnificus Tsiang f&7THEEL
(Apocynaceae) 115§ Melodinus J. R. Forst. & G.
Forst. 28R AR BURAEY), BRI . 2 A
FE [ )G EEA, 22 AT L AR B R B AL,
NBRERAEY), Hr RO A6 ERD,
WEATEAREE . RIGTEI PURETH RS,
HBTAXIL 15 SCHERRIE A PRI B G X B
ABER I EARR] 4 AR YR . AT FIA
E TSI 56w R TR TR 1) AR RS 0T e A4
CAJHHE HepG2 40, FLARRE MCF7 4 LRI e
A549 Y SEIHA —E BIRHEIVER, TRk, Jyit—
AR ZAEI) P R I S5 K 25 S HLVEAE B B Bt R T

N COOMe
H 22

6 R = -OMe
7R =0-OMe

HOH,C

PERT VIR, ASHIE SO A R AR 24k 5
T3y B A R AR gy, R T
WEEPAE AR BB AER, 328 10 Mes
Y53 5)°A strictamine (1). deacetylakuammiline (2)
19-(Z)-akuammidine (3) 14,15-didehydrovincamine (4 )
14,15-didehydro-16-gpi-vincamine (5). 19-(S)-methoxy
tubotaiwine (6). 19-(R)-methoxy-tubotaiwine (7).
rhazimine (8). rhazicine N*-oxide (9) A rhazicine
(10); Frate & E RN &Y 7 453,
12257 WL 1o FEREL MTT V540 & P i e e
TS TE,  DLACEE G IR 2% 24 32 001 R AR T
LA BT JR v AE A ) S RO I

COOMe

18

4R, =a-COOMe, R, = B-OH
5R, = a-OH, R, = B-COOMe

E1 k&Y 1~10 g

Fig.1 Chemical structures of compounds 1—10

1 NS5

Brucker AV 400 #%HEILIRAC (it Bruker 2
#]); Bruker Micro TOF QII Fiii{% (Fi=: Bruker 23
FD); RO (GFass, TS TA IR
AFD: IEMEER (100~200. 200~300 H, &
WAL THBR AR RARER (RP-18, 72 [E Merck
AT B EREERR (100~200. 200~300 H,
[ 24 45 B4k 22 X 70 A BR & /)5 %R BE B
(Sephadex LH-20 gel, £ F GE A 7)) ; EAZEE(PTX,
W H Sigma AH] ).

HYFEST 2018 4F 8 ASRH =AM, H

B 7 R HE AR IRA R KB S LRI % e A
JENTRRRHLPS B A5 M. magnificus Tsiang FZ1H,
FRA (LMMM1808) {RAFTETH R PO R 24524 Bt
2 RESNE

IR T & 50 kg, ¥iE)E, 1EA 100 L T
WK HEE 60 CHEHL 3 Ik, &K 3 h, KSEHURIHAT
HIFME, R Y B 2 TORE S 15 2R SR .
EEFRMIZE 10 L [REBKFkE S, H 5% HCL# pH 1H
WE 1~2, HEHSEERPER B2 3 ],
7KJEH NaOH ¥ pH {2 9~10, FFA¥ FH SR
ST LR RER 4 K, WORRGE S ZE, FEI8E
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Yot 53 g.

FREUE AL 50 g, i@id 200~300 H i PESA
TRERRERE, FHE-FEE (100 © 0~0 : 100) BiEE
Veli, & IFRBUS DI 50 g, @I 200~300
H B S A R AR R, & -HE (100 @ 0~0 :
100) BEREVEE, AR 6508 3 ANLAY Fr. 1~
3. HrFr.l (217 g) DWHIEE-IK (10%~60%) HEAT
SORRE C R FE B 10%~20% FEE R 0E N Fr. 1.1
(3.0g), 30%HREH N Fr. 1.2 (1.8 g), 40% i
BBAEN Fr. 1.3 (1.4 @), 50%~60%F B0 N Fr.
14 (7.0 g). Fr. 1.1 &3 Sephadex LH-20 (HEE) A+
i, H5REUkAEY 4 (20mg). Fr. 1.2 Ll BER 2. Fg-
FIEE (5 1~1 0 1) IEAIRERF B85 9 (394
ekl [l EE-BEER R (151 1~1:1) ], #
F R F 4% 2 A& -HEE (10 0 D 15214k
Y5 (12 mg).

3 HMETE

WEM1: WETLEMK, GiET =& Wk
TEERAMNEK 254 nm NALSEBIRERE, BULERET SN
B M. ESIMS m/z: 323 [M+H]", 4 7k
C20H22N,02. 'H-NMR (400 MHz, CDCls) d: 1.54 (3H,
dd, J=7.0,2.3 Hz, H-18), 1.73 (1H, dd, J = 13.8, 2.6
Hz, H-6b), 2.01 (1H, dd, J = 14.7, 4.8 Hz, H-14b),
2.07 (1H, d, J = 3.8 Hz, H-16), 2.57 (1H, m, H-14a),
2.64~2.76 (3H, m, H-5, 6a), 3.11 (1H, d, J = 17.0 Hz,
H-21b), 3.71 (1H, m, H-15), 3.73 (3H, s, 22-OMe),
4.05 (1H, d, J=17.0 Hz, H-21a), 4.68 (1H, d, J = 5.1
Hz, H-3), 5.51 (1H, q, J = 6.9 Hz, H-19), 7.16 (1H, t,
J=17.6 Hz, H-10), 7.33 (1H, t, J = 7.5 Hz, H-11), 7.42
(1H, d, J = 7.4 Hz, H-12), 7.62 (1H, d, J = 7.7 Hz,
H-9); BC-NMR (100 MHz, CDCls) ##E W% 1. E
G5 R 5 SCHR IR TE HE A — B0, WS E A
1 A strictamine.

WwEY 2: WETEMAK, T =& H
FEERAMNEAS 254 nm T ERIERE, WAL BT S
2. ESI-MS m/z: 353 [M+H]", 4 TR
C21H24N203. 'H-NMR (400 MHz, CDCl3) 6: 1.62 (3H,
dd, J=7.1,2.2 Hz, H-18), 1.88 (1H, dd, J = 14.4, 4.4
Hz, H-14b), 2.02 (1H, dd, J = 14.7, 3.9 Hz, H-5b),
2.41 (1H, ddd, J = 14.4, 4.8, 2.5 Hz, H-14a), 2.66 (2H,
ddd, J=17.8, 14.2, 5.1 Hz, H-6), 2.86, 2.98 (% 1H, d,
J=12.3 Hz, H-17), 3.11 (1H, d, J = 17.0 Hz, H-21b),
3.63 (1H, m, H-15), 3.66 (1H, m, H-5a), 3.82 (3H, s,

mg). Fr. 1.3 &iIBER AH8-HEE (50 0 1~1: 1) 1E
FIEERAE SR 1 (196 mg). 6 17 (27 mg).
Fr. 1.4 FI A EE-TEH (40 1~1:2) IEARRERA:
Y153 Fr. 1.4.1 (20 mg) Al Fr. 1.42 (20 mg) 2
ANy . Fr. 141 RAS-HEE (10 0 D Hl%#E
OIERAE R &Y 3 (12 mg), Fr. 1.4.2 KHEER
Pig- FHEE (10 0 1) il 2% 2 (3845 B A Wi e An
M2 (10mg). 44 Fr.2 (4.0g) 43t Sephadex
LH-20 (FEE) #EE1%1S 2] Fr. 2.1 (2.8 g) 1 Fr. 2.2
(1.0 g)o Fr. 2.1 & EEIR £ B8-HEE (100  0~50 :
D A, SEMEY 10 (100 mg). Fr. 2.2
St EE O (R OH-FEE (10 0 D /53
&8 (134 mg). 4% Fr.3 (8.0 g) st IEMHE
22-OMe), 4.10 (1H, brd, J = 17.0 Hz, H-21a), 4.57
(1H, d, J = 4.5 Hz, H-3), 5.44 (1H, q, J = 6.9 Hz,
H-19), 7.16 (1H, t, J = 7.5 Hz, H-10), 7.32 (1H, t, J =
7.6 Hz, H-11), 7.51 (1H, d, J = 7.5 Hz, H-12), 7.61
(1H, d, J= 7.7 Hz, H-9); *C-NMR (100 MHz, CDCl5)
B WAR 1. R B SOk A — 509, i
WA 2 N deacetylakuammiline .

WEY 3: BEOTLERHAR, NET =T,
ST, fEERAMNEK 254 nm RS RBE BT,
AL B S b B . ESI-MS m/z: 353 [M—+H]*,
3 F 3 C2H24N203. TH-NMR (400 MHz, MeOH-d.)
5: 1.68 (3H, d, J = 6.8 Hz, H-18), 1.90 (1H, t, J=11.6
Hz, H-14b), 2.69 (1H, dd, J = 11.6, 2.4 Hz, H-14a),
2.80 (1H, brs, H-5), 2.81 (1H, m, H-6a), 2.94 (3H, s,
22-OMe), 3.31 (1H, d, J= 3.2 Hz, H-15), 3.40 (1H, m,
H-6b), 3.51 (1H, d, J = 16.9 Hz, H-21b), 3.60 (1H, m,
H-21a), 3.66 (1H, d, J = 9.7 Hz, H-17b), 3.78 (1H, d,
J=9.7 Hz, H-17a), 4.22 (1H, d, J= 9.8 Hz, H-3), 5.45
(1H, q, J = 6.5 Hz, H-19), 6.96 (1H, t, J = 7.5 Hz,
H-10), 7.04 (1H, t, J= 7.5 Hz, H-11), 7.27 (1H, d, J =
8.0 Hz, H-12), 7.37 (IH, d, J = 7.7 Hz, H-9);
BC-NMR (100 MHz, MeOH-d.) $#i L3 1. Fik4h
RSB A — B, M ERAEY 3 R
19-(Z2)-akvammidine .

WA 4: AT E UM AR £ SN 254 nm
TMELRNEDE, WL S N 2 BH . ESI-MS m/z:
353 [M+H]", 7 F3 C2HN203. 'H-NMR (400
MHz, DMSO-ds) 6: 0.92 (3H, t, J = 7.5 Hz, H-18),
1.52 (1H, dq, J = 14.7, 7.4 Hz, H-19b), 1.84 (1H, dq,
J =147, 7.4 Hz, H-19a), 2.15 (1H, d, J = 14.2 Hz,
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x1 &YW 1~3, 5~10 Y BC-NMR K iR
Table 1 '3C-NMR data of compounds 1—3,5—10

A 1 2 3 5 6 7 8 9 10
2 190.9 190.6 138.6 132.7 169.5 170.8 214.6 111.9 109.6
3 55.0 54.6 51.9 43.8 45.0 44.6 61.2 82.5 58.0
5 51.9 53.9 59.0 49.7 532 532 51.7 65.3 47.9
6 36.0 379 25.0 16.6 439 43.0 322 259 20.8
7 56.1 58.7 106.1 106.3 547 54.6 532 575 49.1
8 137.8 139.5 128.0 128.9 135.8 136.1 128.3 126.3 125.6
9 123.5 125.9 119.7 118.0 120.0 120.5 128.4 124.5 127.3
10 125.6 128.5 118.6 120.2 121.3 121.3 128.0 119.7 122.7
11 128.2 124.7 122.0 121.6 127.6 127.4 128.9 128.4 128.7
12 120.0 121.4 112.0 112.7 109.9 109.8 120.8 116.3 115.9
13 155.4 155.7 138.0 136.7 143.8 143.5 142.1 144.2 1422
14 33.4 30.5 30.1 125.8 273 27.8 30.4 21.8 26.4
15 324 34.6 303 126.7 275 28.8 37.4 35.7 35.8
16 553 60.5 52.7 83.9 96.5 95.6 582 49.1 56.7
17 64.1 68.9 45.9 160.7 86.4 84.9
18 13.0 13.4 133 8.4 16.5 16.1 13.1 13.5 12.9
19 121.0 119.6 118.2 353 74.8 755 125.1 129.5 119.5
20 146.2 1443 138.4 38.4 46.2 454 137.5 132.0 133.9
21 53.5 52.1 56.1 57.0 62.1 61.5 53.1 73.1 533
22 171.7 173.6 174.8 172.1 168.9 168.3 168.5 171.0 170.3
22-OMe 51.6 52.0 51.6 527 512 513 522 525 52.1
19-OMe 56.5 55.6

H-17b), 2.36 (1H, d, J = 14.2 Hz, H-17a), 2.44 (1H,
dd, J=15.8, 5.2 Hz, H-6b), 2.84 (1H, d, J= 17.3 Hz,
H-3b), 2.95 (1H, m, H-3a), 3.02 (1H, m, H-6a), 3.25
(2H, m, H-5), 3.72 (3H, s, 22-OMe), 3.97 (1H, s,
H-21), 5.38 (1H, dt, J=10.3, 2.8 Hz, H-14), 5.67 (1H,
d, J = 10.3 Hz, H-15), 6.56 (1H, s, OH), 6.97~7.04
(3H, m, H-10~12), 7.37 (1H, m, H-9); L\ _F %3 5 ¢
BRACHE AR — B, MU A 4 N 14,15
didehydrovincamine.

WEY 5. METERMK, T =& H
TEELAMEK 254 nm NUEZRIEDE, MULELEN N
2. ESI-MS m/z 353 [M+H]", 2§
C21H24N,03. 'H-NMR (400 MHz, CDCL3) J: 0.93 (3H,
t, J = 7.5 Hz, H-18), 1.44 (1H, dd, J = 13.7, 7.3 Hz,
H-19a), 1.78 (1H, dd, J = 13.7, 7.3 Hz, H-19b), 2.01
(1H, d, J = 14.2 Hz, H-17a), 2.50 (1H, m, H-6a), 2.60
(1H, m, H-17b), 3.01 (1H, m, H-3a), 3.04 (1H, m,
H-6b), 3.17 (1H, m, H-3b), 3.24 (1H, m, H-5a), 3.38

(1H, dd, J = 13.8, 6.9 Hz, H-5b), 3.47 (3H, s,
22-OMe), 3.77 (1H, s, H-21), 5.24 (1H, d, J = 10.2
Hz, H-15), 5.46 (1H, dt, J = 10.2, 3.0 Hz, H-14), 7.07
(1H, m, H-10), 7.13 (1H, m, H-11), 7.39 (1H, m, H-9),
7.50 (1H, m, H-12); '3C-NMR (100 MHz, CDCl3) %
TR 1. DL EEOR S SCREOE B AR — 50, Wk
ENEY) 5 N 14,15-didehydro-16-epi-vincamine
WE 6: BETERMAR, BT =8 H ki
FEEAMNEK 254 nm TSI, WL AL S8
2. ESI-MS m/z: 355 [M+H]", 2 73R
C21H26N203. TH-NMR (400 MHz, CDCl3) 6: 0.94 (3H,
d, J=6.0 Hz, H-18), 1.80 (2H, m, H-14), 1.89 (1H, m,
H-6a), 2.04 (1H, m, H-20), 2.50 (2H, m, H-3a, 19),
2.86 (2H, m, H-5b, 6b), 2.99 (3H, s, 19-OMe), 3.08
(2H, m, H-3b, 5a), 3.46 (1H, brs, H-15), 3.85 (3H, s,
22-OMe), 3.96 (1H, brs, H-21), 6.81 (1H, d, J = 7.7
Hz, H-12), 6.89 (1H, t, J = 7.1 Hz, H-10), 7.10 (1H,
m, H-11), 7.16 (1H, d, J = 7.4 Hz, H-9), 8.93 (1H, s,



« 708 * $8 % 2023528 $£54% B3H  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3

NH); '3C-NMR (100 MHz, CDCl3) i 3% 1. LA
EHE S SRR IE A ), S ENEY 6
19-(S)-methoxytubotaiwine

a1 HELERMAR, HET =W
TEEAMNBK 254 nm ML BIMEDE, AL BRAT I N
2 M. ESI-MS m/z 355 [M+H]", 4 F 3
C21H26N203. 'TH-NMR (400 MHz, CDCl3) 6: 0.89 (3H,
d, J=5.9 Hz, H-18), 1.80 (2H, m, H-14), 1.89 (1H, m,
H-6a), 2.04 (1H, m, H-20), 2.40 (1H, m, H-19), 2.50
(1H, m, H-3a), 2.65 (3H, s, 19-OMe), 2.86 (2H, m,
H-5b, 6b), 3.07 (1H, brs, H-15), 3.08 (2H, m, H-3b,
5a), 3.85 (3H, s, 22-OMe), 4.37 (1H, brs, H-21), 6.81
(1H, d, J = 7.7 Hz, H-12), 6.89 (1H, t, J = 7.1 Hz,
H-10), 7.10 (1H, m, H-11), 7.22 (1H, d, J = 7.3 Hz,
H-9), 8.82 (1H, s, NH); !*C-NMR (100 MHz, CDCl5)
W 1. (&M 75 6 HIRZHIEHEFLL, HED L T
NER A, H5CREHE A -, e
WA T N 19-(R)-methoxytubotaiwine .

&Y 8: AL ERMA, HET =W
TELAMEAC 254 nm TUEEBIREHE, BB I B
B M. ESIMS m/z: 351 [M+H]Y, 4 7k
C21H2:N,03. 'H-NMR (400 MHz, CDCls) J: 1.58 (3H,
dd, J=17.1, 2.3 Hz, H-18), 2.10 (1H, d, J = 14.9 Hz,
H-14b), 2.48 (1H, ddd, J = 14.9, 5.4, 2.7 Hz, H-14a),
2.80 (1H, dd, J=15.7, 3.2 Hz, H-5b), 2.94~3.12 (2H,
m, H-6), 3.24 (1H, d, J=17.3 Hz, H-21b), 3.52 (3H, s,
22-OMe), 3.76 (1H, m, H-15), 3.77 (1H, m, H-5a),
390 (1H, d, J = 5.1 Hz, H-3), 4.11 (1H, d, J=17.3
Hz, H-21a), 5.57 (1H, q, J = 6.6 Hz, H-19), 7.32~
7.43 (4H, m, H-9-12), 7.70 (1H, s, H-17); 3C-NMR
(100 MHz, CDCls) ##fi iR 1. DL A 5 S0k
TEFEAR—F(B4, WX w54 8 24 rhazimine.

WEY 9: mETERMA, HETHE; 1£
AN 254 nm TSGR, AIELAREH SN S RH
‘fio ESI-MS m/z 385 [M+H]+, /\¥‘fc C>1H24N2056
'H-NMR (400 MHz, MeOH-ds) : 1.57 (3H, dd, J =
7.0, 2.3 Hz, H-18), 2.37 (1H, d, J = 14.6 Hz, H-6a),
2.64 (2H, m, H-6b, 14a), 3.00 (1H, m, H-14b), 3.48
(1H, dd, J = 11.5, 4.5 Hz, H-5a), 3.58 (3H, s, 22-OMe),
3.77 (1H, m, H-15), 3.83 (1H, m, H-3), 4.05 (1H, d,
J = 15.5 Hz, H-5b), 4.20 (1H, t, J = 14.5 Hz, H-21a),
430 (1H, d, J = 14.5 Hz, H-21b), 5.06 (1H, s, H-17),
5.67 (1H, q, J= 6.7 Hz, H-19), 6.57 (1H, m, H-10), 6.79

(1H, m, H-11), 7.07 (1H, d, J = 7.1 Hz, H-12), 7.28 (1H,
d,J=17.8 Hz, H-9); 3C-NMR (100 MHz, MeOH-d4) ',
# 1o DLEER S SOE A0, MS e S 9
N rhazicine N*-oxide.

A 10: EETE AR, 5T =& ki
FERAMEK 254 nm NS BIMEHE, AL B 2 B
B M. ESI-MS m/z 369 [M+H]", 2 T3
C21H24N,04. 'H-NMR (400 MHz, CDCL3) d: 1.48 (3H,
m, H-18), 1.95 (1H, d, J = 18.0 Hz, H-14a), 2.40 (2H,
m, H-6b, 14b), 2.92 (1H, d, J = 11.9 Hz, H-6a), 2.97
(1H, m, H-5b), 3.15 (1H, d, J = 16.4 Hz, H-21a), 3.53
(3H, s, 22-OMe), 3.63 (2H, m, H-5a, 15), 3.71 (1H, m,
H-3), 4.04 (1H, d, J = 16.4 Hz, H-21b), 4.91 (1H, s,
H-17), 5.47 (1H, m, H-19), 6.56 (1H, d, J = 7.6 Hz,
H-12), 6.79 (1H, m, H-10), 7.07 (1H, m, H-11), 7.19
(1H, d, J= 7.4 Hz, H-9); BC-NMR (100 MHz, CDCls)
AW 1. DL BRSSO A — S04, s
&%) 10 N rhazicine.

4 PRI R
4.1 PhELRRRE R MIFIE

FH FER T A 0 52 A P A B, 2 oS R AT
(B0 25 5 min. 800 r/min), F % FIiEWR, Mkt
Y EIR 25 5, IFHEL, T 96 FLIEFRIUT L 5X
103 AN/FLII A2 R, REFLIAARRN 200 pl.
TERGFRFE R B BRI 1) 96 FLEG FRIR FF 1T 9% 24 h,
BN PBS HEATIE G, 9 E 1%/6 4 MIE 1) RPMI
1640 £5F=EEIFEMARF AL A1) o SIS 4 FIFH
PEXT IR 20 (PTX, MW Sigma AR HIHK
FEE N 31.25. 62.50. 125.00. 250.00. 1 000.00
nmol/L, XfHEZMEMARFR M2 AR, JFRES
HHDAIBRTS Seagmm, B SN 3 Ik, KAk
E 6 NMEAL.

P IR SEES S AH AL BRRG IR 48 h, B AL
A 5 mg/mL ] MTT ¥ 10 uL, HFIRY 30 s,
SRJE He NI FRAA TP R85 57 4 h, AR IR 1597
) RIS, 96 FLIEEFECR LI 100 pL
) DMSO, ‘# B CHREE 5 min, FEH L R4
WIR)E, FIEEFRAEE 490 nm/570 nm KA IR G FE
(A fHo ARAERMEI A EIFEARAAEER, Re
FIFH A BRAT 5 AR NP AL R (YD, R R BUE M
AR (X0, fERIAMZE, 75 1Cso {H.

APIAFIE R = (A s — A we)(A A 1)

S g IR, LAY 1R 9 X A549 Al HepG2
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YA B ANHIER, (LB 4 X MCF7 40l f
TEMANHIER, AW 5 X A549 Fl MCF7 40
AU RPN, (&Y 6 AT X AS49 41
BB EER, EY 8 X A549. HepG2
H1MCF7 404 B S B sEvE . a4 8
X MCF7 4 40 i 8 id Ve o, 1Cso {H5 0.40
umol/L. U1& 2 Fiizw, LA_beh fifrfeg 2 A5 4 /6 FH 17
AP 1Cso [/ NF-BHMEXT IR PTX . HoAthfb A 903%
AR 4H A FEE - (IC50>50 pmol/L)

F2 E£YBUESYMEAREEEER =3)
Table 2 Cytotoxicity results of compounds against tumor
cells (n=3)

ICso/(umol-L 1)

waEm

HepG2 MCE-7 A549
1 1.62+0.76 >50 0.67+0.36
2 >50 >50 >50
3 >50 >50 >50
4 >50 1.86+0.51 >50
5 >50 0.4440.70 0.50+0.34
6. 7 >50 >50 1.6740.44
8 1.2740.63 0.4040.57 0.75+0.38
9 2.2340.84 >50 1.54+0.43

10 >50 >50 >50

PTX 17624030  1598+036  27.7640.35

4.2 BRI ERE R ANE S

421 WA SN KBS IA
Pharmmaper W3l HEAT S [r) 4R B2 (R0 i 08, X4
S String 45 PE kAT $EAR S 1 AH B4R FH X 2%t sl
7= PPI M4 I %, H2EFIH Metascape Wi dEfT
GO 7 #rfl KEGG B4, AJ5KH Cytoscape
BAFIAT NSRS H 1T DL S “ A B 458 R
ER” X2 FEx 2 FEEAT o3 A (13,

422 Sxf: R AutoDock Vina HEAT 2%
FRE, IR PyMol #ilfEHEY) 4 55 EH RXRA
(&t A E L4,

423 WEY-HES-EBR NS EE AL EY)-H
AP 2% T S SR B 21RO Degree
BA TR, Degree iy FHZHE fUEE A FEMIZ8 1 A
BORELA], 3 4 22 SR e e s 13T, MR 928 23 A
AJRIEE B AT RXRA (degree=8)+ SRC (degree=7).
MAPKI1 (degree=6) Al PIK3R1 (degree=6) s&i%
Wz G E A A R, RN
VERI S i (B 2D,

strictamine

14,15-dehyidvincamine
BIRC7 RAF1 ESR1 FGFR1 RARB 14,1S-didehydMepi-vincamine
ESR2 MAP2K1 AKT2 BCL2L1 GSK3B rhazicimeg-oxide

HRAs GRBRD 1GF1  PPARA  RXRB rhazifine
NRIH3 XIAP  PGR CAsP3 ABRD
FHIT (GRB2' MAPKS (EGFR» PDPK1

@G cox2 1Ak @R MAPK10

RNASE3 CDK6

19-(S)-methoxytubotaiwine
19-(R)-methoxytubotaiwine

B2 L&YW, 4~9 BLEY-FE - B W LR E
Fig.2 Compound-target-pathway network of compounds 1
and 4—9

424 SFRNEBEER ST NEEGRER, NG
VIR 1 o B R I NTE A A, I B AR
1~3 NEEE. tbEW 1. 4~9 73 5I%HE A RXRA.
SRC. MAPKI. PIK3R1 ¥JEHKIFHLEERES,
KA YT Re@E AR A T X 4 MEAREDUNE
EFH . Hib&% 4 5EE RXRA K45 G HERAK,
4568894675 kl/mol, RIALEH) 4 55 RXRA
A Re IR

FIH PyMol #fEHAY) 4 55 RXRA 45
HEE, WK 3. KBS EEE RXRA, HE
Y RALEY) 4. A RXRA 54&Y) 4 @ik S5
gib, TR AEYS RXRA R 2 AN
RXRA [ LYS-175 MIEREFMEY) 4 LRI

3 L&Y 4 F1EHQ RXRA £ FHELER
Fig. 3 Molecular docking results of compound 4 and RXRA
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B 1 AVEGE, KON 027 nm; TYR-189 HIFE 1k
G4 EIRERETER 1 NS, KON 0.23 nm.
5 1ig

AW T T IR 22T R N R IR 73
Y€ 10 MEVIACEY), FEHdI MTT 100242,
HEETRERmE 7 AN BAA UM S R A AL S -
“UEY-HE - W REREEY) 1 FULED)
4~9 FELEII IR RXRA. SRC. MAPKI 1 PIK3RI
YER T/ Nl AT 3 ZRMIRak.
RXRA. SRC. MAPKI fll PIK3R1 &EA#REES 541
MUy A S KB EFZ I IR, AT
R R A SR EI18,

WG| R FA 235 ) P A % i AE VDAL & ) A A5 i
TS TER L ELLE N, AR R ) AR ES AT g 20 1l
WRIR R IR AU IR 15 P = A AN [F] B s 19200, 45
ML, nfedk. WISEUESE, IS S iR 4
MRS It R, AR, PRERSE, I
SERA A DX e 4 L ) e S TR MR Y A 4
T B AR 1 FH A e A0S 1 1) Lo g i fdi A5
UM E R, HSEARS SRR £
A BETIREEREY .

AHIE T BT A B | R A R R 23 38 N T IR
REF A EAR, FE NZEMEE R 2.
FIAN AP KT R 25 245 B 22 2 PR T IX
Se A WAL SV BRIV, B FUAE RO s
PR IS R 1 RIS E T Bl S5 SR AR R
fih EEAT SR N BIARAR . AR AE LB IT
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