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Abstract: Natural products are important sources for the discovery of anti-tumor drugs. Evodiamine is the
main alkaloid component of the traditional Chinese herb Wu-Chu-Yu, and it has weak antitumor activity. In recent
years, a number of highly active antitumor candidates have been discovered with a significant progress. This article
reviews the research progress of evodiamine-based antitumor drug design strategies, in order to provide reference

for the development of new drugs with natural products as leads.

Key words: natural product; evodiamine; drug design; structural optimization; antitumor

AR I AT I 8 245 ) 1) B SR U, K40f
=03 BB 2R T R AR N SR, R
KBMH RIS EA R S E R AR
SN R G B R B, AR A L 24, DRI R T R
Pt DALBR T I sl 24 4 L 5 A o, e 2 R B e
Je fige s 3 24

RPN (evodiamine, Bl 1) BA& G+ 24 2= HFHE

W H #A: 2023-06-20; & [E H HA: 2023-08-28.
FEETH: B ARRH R4 EIE (22377145, 22077138, 22107115,
81725020); L7 5 AE R E W AT H (22QA1411300).
LR — 1
*J@ HAE A Tel: 86-21-81871242, E-mail: wushanchao07 2@126.com;
Tel: 86-21-81871201, E-mail: shengcq@smmu.edu.cn
DOI: 10.16438/7.0513-4870.2023-0764

P SRR B 2 B Ry, A& — A A I R S R Y
WEWIR R AR P, BT AR P,
TR B R U R R O B o R Tl R AE T
T8 5 T, SR 2R BB RE W A 84 ) Mg LB R < T
R B PALJRE < U e S5 R A P ZE B AR
M, AR GAB M 1) 5% 2% BBl A 7 70 MR8 3% 1k 59 L 7K I 1k
7 AE I R RE A RS B, ARSI T AR A A
UM E, Wit — B IR 1 Hm RIT A MR .
T I RIX B R, ITEEOR, PRI BN o S A5 T
TREMZW BT TAE, RIERTT 1 R 2K 500K L
TR % Tk, A SO W25 it SR AL M 2R iR 0
R PA SRR BT 5 3 45 A4 (K1 U R 25 0k A 1 i A



EA A DUR IR W) S 2R B0 2/ 5 405 K ) 70 R 240 v v SRS AT 7 3 e - 533 -

S, DL LR SR P20 00 S 5 45 W (R 2 T I $ it
%%,

H AT, DARAR =) 5 2 B0 R o 5 45 4 1 Bt ek g
BT N B DY B SEAE M 2 TRAE E E
BRIT 50 B P R 1 485 4 A B B 28R
1 B3R
1.1 REEWERATGEHEIFARBREG THEk,
MATE R AR ESIN T SR B E (W
For ik fr AR A S B R AR AN (B 2), DLW
FUAS [F) AR 7 0o 52 20 B Bk 1) 22 A e 5 AR 0 8 4% 1 1)
oM. BhAh, fE AR ESINT KB R R AN S &
MEECS, DAYH BT A R BT 78 335 PR R 1) 23 1A] A BHLORY
H T8 81 i 22 1 5 2R 08 i 51 NS [ B FE X A
W C-10 fn it AT 18 i o b, 36 P 5 47 ¥ /2 Sheng 48
U TE 1) 10-F L SR B (1a, Bl 2). LG WA
2P TE S 2R R I A A R i, R K 2 R
4 P B ¥ $ A K A0 6 (half maximal inhibitory, 1C,,)
K1 0.003 umol-L"'. £ FHHLHEIHE 7RI, A 1a 2
DNA #i # 55 #J## (topoisomerase, Top) I Fll Top II W&
PN o> F X2 R oR, AR C-10 47 5] N #22E f E R
ThES Top 1 1) Arg 364 JE iU AH AR, 7 H D-28
PrILEE T 5 Asn 352 tHAETE RS M U, LR Ah, A FR
C-10 fr¥2 HE A8 5 Top 111 e 88 ki T iU A .

12 REEWHEEBIREMEIHARBRE R4
BB 2 B IR 45 M B A 32 EAE R e R T b, @
Tk G ONJE 5 L 2 F I R N LT B e S L
FLAG LM, I R B BR AR O8 R AT 4y
PR, 15 R4S Top 1 -DNA E &I B 4
W, RACTEI ) A B AT C IR B A 1A\ DNA Bl 060 1 4t

: (1) The C-10 position: OH substituent had the best antitumor =
E (1) R or S configuration shows different antitumor potency
E . against different cancer cell lines;

2 2(2) C-7 replaced by -COOR substituent decrease the

s activity;
E (2) The antitumor activity order: OH>1>F > OCHj; > Br;
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Chemical structure of evodiamine and its antitumor drug design strategies
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Figure 2 Structural optimization strategies of evodiamine A-ring

and its representative derivatives
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Figure 3  Structural optimization strategies of evodiamine B-ring and its representative derivatives
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Figure 4 Structural optimization strategies of evodiamine C-ring

and its representative derivatives
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Figure 5 Structural optimization strategies of evodiamine D-ring and its representative derivatives
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Figure 6 Structural optimization strategies of evodiamine E-ring and its representative derivatives
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Figure 7 ROS-triggering unit-evodiamine coupling strategy and its representative compound 6a
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Figure 9 Nitrogen mustard-evodiamine coupling strategy and its representative compound 8a
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Figure 10 Histone deacetylase (HDAC) inhibitor-evodiamine coupling strategies and their representative compounds
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Figure 11  Scaffold hopping strategy to obtain novel indolopyrazinoquinazolinone scaffold and its representative compounds 10a and 10b
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and its representative compound 13a
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Figure 15 Strategies to improve the water solubility of evodiamine and its representative compounds 14a and 14b
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