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Research progress in structural modification of Camptothecins
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[Abstract] Camptothecin and its derivatives are alkaloids with broad-spectrum anti-tumor activities and have

significant inhibitory effect on malignant tumors. Its derivatives such as irinotecan and topotecan have been on

market over 20 years. As a antitumor drug family, main problems of camptothecins are low solubility, poor

structural stability, and strong toxic side effects, therefore the corresponding structural modification strategies are

upgraded with the improvement of drug development. The author aims to improve the efficacy of camptothecin

based anti-tumor drugs and reviews the development process of camptothecin and its derivatives from the

perspective of structural modification strategies. The focus is on summarizing the latest progress in research on

camptothecin based derivatives under various strategic guidance since 2015, providing reference for the

development of new camptothecin based anti-tumor drugs in the future.
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Figure 1 Chemical structure of camptothecin and their

derivatives
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Figure 2 Chemical structure of camptothecin derivatives with enhanced activity
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Figure 3 Chemical structure of camptothecin derivatives with reduced toxicity



58 2 %HEFRIL (Biomedical Transformation), 20244E3 A, 45 5%, 511

AT DA AC N ek LAS e K, 38w LU A=)
Ko T HEA AP i SR 6 A5, DT 5 LA 0%
Pho FERXIHR S, —MMEEY (WE4E) 75K
VW rh SR B R E e (FE pH 10.36 1Y 254
T, ZAEYS mg T 1 mLKH), 7EBFRRER
i, A AT 50% AL A WITE 40 h N B
R Ew . VAR, JFBOREE N ER A 2
LM e B S AT ki, OF Bz Ak G ER R
RSN Bt i % PR 24 00 T 5 A B RN R 5L
Bllo 2 LRTIR, JRHCE I IR PR LR AT A 4 AT i
FREENEEA BB LG Y, 5 E R LRI T
W BIZ5R I UK TR, %5t R B L IR 3A
- FRIE IR 25 AR 1) 52 HE R I T AR A R B AT AR L
I8 o5 P 1 A B 2R A

2020 4, DL 10-F% 55 5 B 6 F1 SN38 O J5i kL,
Fan 2578 B BRI 10 7 _FFE&E R ABRIE T, A
T 10 R SR AR . Hoh 7-2 55-10-[ 2-5
HE-2 (WRIE L) Sk | E Mo (ULET4D) FRBL%E
W, G W TE K I % 29 6.22 pg/mL, T
pH 4.5 Fl pH 7.4 1) 5% Wi W b 0 45 1 B2 53 0 29
9.86 ng/mL A1 19.87 pg/mL 5 SN38 (= Fp iz 5 ¥4 /)N
1025 ug/mL) AH BT R4 e LG xF
Raji. HCT116. A549 il Lovo 41l Jifd (1) 1C50 43 % Ky
0.002. 0.003. 0.011 F10.081 pM, L 10-¥3 535 f
Bidi A SN38 2 BHL H B 5l 14 20 AR 7 05 M 5 AR PO AR R
HCT116 #Aa 8 iy B K A B R A vE i (55Xt
R L, AR, oo s R0 4 4 23 4 0l ok
71.8%. 92.0% #190.2%) . Z5HRULEH, 755 W kY
100 3 2R K L, AR D3 & FL e K i
VSRR, 0T IS AT AE S T . IO AE B
Z= IS T A1 B0 A0 B8 ] 4 2 A Ik A K s 1 1Y) —

CH,CH;
HO X

s
HO O

D

(0] HO o
T N TN
N - N -

BRI

BRIz AN, — ST H R RN AR AR | B
KA 700 1A 2R v I AR TR PR 22 B Bk, (HAZ PR T
VR 8 e FEE AR AN A R0 (R R a2 RS AR . e e
PRIME B2 S R R e 1 B ki, AT o ek
B S AT AR KR PR 2050k

4 EThpEEE B EAaEs

Bl T E 2R R B R e, XTI A Az 2
Y BOMRENLRI R AR A, ok 5
BRI FH TR 25 A o T 0 25 A A8 1 S s . 456 3
U AUV NN N L TN % W R B iR
S PR RE 1140 A AR B T B BRI AT AR M 0 B e

£ Vb Bk B (Sacituzumab Govitecan, SG,
W44 . Trodelvy, UWHEISA), —Fidl ) b5 B A
1 Trop-2 JLR-SN38HERY, =[R2 B HTIR-24
YIBEY, 43 51T 2020 4412021 43545 35 [ FDA
AR Y EMA $tt 7 lli R 8 A mT UJ B3 79 Jmy 388 e 11
R E =S T , SEE T AR vk )
B 2 P BRI, #E 3 B0 ) A T 24 0 T SR R
JREs, i FH DNA #1 #0544 il 140 5 DXd 45 &
SN-38 By HE M PTAR ML &9 (WIEISB), SEHLTT
IMEEE R, BHATRITIE G oR . R PE T R
R IR N 24 80 SO R L, BT e 1 R
BEARF MR (il . S5 W, 2k
FHEAE R BT ZIREEME AL m ki, &t Ak
B 2 FoE B AE M R AL E BT A (WLEISC. 5D)
XS AOEMRE AR (HL-60, SMMC-7721, A-
549, MCF-7 F1 SW480) & H i K 4f (1 3 1 /£
1C50=0.13~3.31 pM; 1C50=0.23~1.48 uM), M EHIT

CH,CH;

o
I
—p- ()
OMe 1|> o NN
OH N - [j
0
OMe ity 0S50
o

N Y h v
0

N
H H
c
0
N OH
N A
N(CHs)s
s
HO ¢
E

B4 EARENEMEITEMLFEN

Figure 4 Chemical structure of camptothecin derivatives with increased water solubility
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Figure 5 Chemical structure of camptothecin derivatives based on tumor targeting
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