Advances in Analytical Chemistry 3L 23R, 2022, 12(3), 232-239 Hans )0
Published Online August 2022 in Hans. http://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2022.123029

B L0-ZEEWEA AT TIHES
MERERT ST

KWE, REW, B3, SR
I IE RS T 2R, T il

Weks H i 2022488 H2H; FAHHEM: 20224F8H12H; KA HB: 202248 H23H

=

AL PL10-ZF E MR (HCPT, 10-Hydroxycamptothecin)fENET 254 T, 83 2,4- — i E BB & (DNS)
BRI BL, BRI T —FhBR ROCHREHERE B B PRETZ5 53 F (DNS-HCPT) . KIGiAK R FIDNS-HCPT
EAMHK(GSH)FERT, BRRTZ 4 FHCPTHOEBE R HIR, KT HIRBRPE AT, THTME
HAKPERSRA . Besh, HCPTIEABREATEY IR MR BIFZ —, DNS-HCPTREKHKHCPTE R
¥R FRARKEYT, ERARMESE SR EERBENNANME.

KA
10-BREEWNBATZA 5T, GSHRIBEmMMN, 3Rt

The Preparation and Investigation
of a Novel 10-Hydroxycamptothecin
Prodrug

Lijuan Cai, Jinli Zhu, Yanfeng Tang, Guangping Sun*

College of Chemistry and Chemical Engineering, Nantong University, Nantong Jiangsu

Received: Aug. 2", 2022; accepted: Aug. 12", 2022; published: Aug. 23", 2022

Abstract

Prodrug DNS-HCPT was successfully prepared via the substitution reaction of 10-hydroxycampto-
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thecin (HCPT) and 2,4-dinitrobenzenesulfonyl chloride (DNS), which could be used as a fluores-
cent probe. HCPT could be effectively released under glutathione (GSH) condition and realized
strong yellow fluorescence emission, suggesting potential in tracking tumor tissues. Moreover, as
one of the most effective anticancer camptothecin derivatives, the released HCPT could be utilized
for cancer therapy, which was potential in cancer diagnosis and therapy.
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1. 518

FEEVE N NS e A S R 2 —, X AT B O i = AR T KRR . N T v ARIRERE R 1 MG 5
MR & 720 gt AT ot AR R [1] [2] [3]. AUZskns, DRIILRens B m sy 29 2ifkae /1. 24
PR, TEREAEIR YT RIS T S8 2 R RIE[4]-[9]. JUH R EL A 0 A A PR ) B e A2 i ) A
2y b, AMURERFEIR S AL, R B MR A m SRR AT 2 R 40, & BRI
25, SOV YA T BCR[10] [11] [12] [13] [14]. SIEF AL AMBAIR, iR 254G MRk E AL
SRt LR AN N A B IR E I A, X B BT AR N A S B A R A, TSR
4 M BSOS, T P AR VR TR AE(ROS),  HORBEZE & T IR 40 M (2 100 £i%), Mk ROS &
UMK ABETI[7] [15]. (EARERME, N T 4ERpd i iy Eic )5 pfeoe, B m gt ot 2 7= A= 58
Z A IMHAR(GSH, PR = IR) A A4 S8 7RI [ T 1 4 DA 3B B S A R AT [ 7] [15]. PR T @ik FE I
ROS, UMLK GSH <t AH B 1 5 H IE 5 40 7~10 £5[15]. BbAh, BRFRM, GSH MY S S5
i oy 285, EXTA ) 2 M AR RS B R OCE EE A, e ANEYEY S AR AR S 4 e Y
JEMHERE[7]. PRIk, R RN A N R BE Y GSH BT AT GSH M Mk B8 (1) 114 B e A hE 1R T B
TEAE ) R AME -

BRI — PR AP, HATEM O Z B T & Fom 4R IT . 10-F2 58 B R (HCPT,
10-Hydroxycamptothecin)4us L -5 B RBRARL, HE 0N 2 EMERATAEY) v SO Rl 2 —, HFEE
I A AR DNA [HHEFE[7] [16]. BT HCPT BARREIR KGR /1, Bk, AT A
FT HCPT MJ3EA GSH ma I B AT 245 73 FAVMY Beidit HCPT 19 GSH i B 14 ¢ ' i 7~ i g 41 21
AL E, SERNBERZGYIRBCIRE, IR N2 T, RERSEARE, SCORMMRIIARRIT .

R, BATEL AR ST A T B GSH i A AR HCPT 244> T-(DNS-HCPT). 7ERT %4>
¥ DNS-HCPT 1, 2,4- i JE R A4 5L (DNS) i i IR S5 HCPT SuA A%, H T DNS 9 HL 2%
MEAE HCPT E 8579206 KA K, B RERIKE N GSH /£ R, DNS 2k 47> 7N EHEH A DNS-HCPT
EUES, K HCPT Rtk UL ) HCPT AMY e m ke yT Mg A4, e Reimid 5 S 58 s Sl i gg 240
LU E AL 51T . GSH TS SR i sh 2 8, DNS-HCPT Hi 254> T AMY e BB I 25 HCPT i Tif
JTREARME, L GSH R 2 AR AR v F TIB BR 25 YR O 2 R s A B, EMR VG IT Si2Wih B
BEMEE 1).
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Figure 1. GSH responsive illustration of 10-hydroxycamptothecin prodrug (DNS-HCPT)
[ 1. 10- 2 EEREET5 9 F(DNS-HCPT)H) GSH Ml = & [E

2. SCIRERSY
2.1 AF SN

10-F2 25 E B (HCPT, 99%). 2,4- A3 AR U (DNS, 98%), LN ELY: = LHZ(TEA). BRIRE
R TOKBREREN . & HE(DCM). A MEE(PE). ZFRZBR(EA), rbrdl, Maitb#RAARAR, #
ZENTIER, 300~400 H, WA ST,

Bruker 400 MHz #5344, B+ Bruker A ] ; Hitachi F-7000 785664, HAH LA A]; IKA RV
10 iRk 28 A, fEE IKA AF; WFH-203B 548 G =S, LR AR R R A F .

2.2. 10-REERHEAETES F(ONS-HCPT) AR

BRI 2 Bs:
HO NO,
O,N SO,CI. TEA
o DCM, RT, 3 h, 60% >
BHO
HCPT DNS-HCPT

Figure 2. Synthesis route of DNS-HCPT
2. DNS-HCPT By & Ak B& 4%

H 10-F2 5 BRI (0.93 g, 2.55 mmol)¥AMELE 100 mL B & H ke, SN 0.8 g KI=2 %, vKisi4EiE
20 min, FEARIEA 2,4- AF R S(0.8 9, 3 mmol) ) 50 mL S F BEtE R 0 2 S M, g i
[t 1.5h, NgEa, SN 3he MNEER, SN MAEER SN Des =k, BN,
FATCKBRIREN T 0 IV ICER IR, ELIERENCEERE, CLATMEY TR LR (viv = L3)ENshA, 8l
FEZHTAlAk 1555 (0 E A 724 DNS-HCPT (0.91 g, 1.53 mmol, 60%).
2.3. 10- B EERWEIZE 9 T (DNS-HCPT) Bu4% R4

EAi L3 2] HARr=% DNS-HCPT J&, UL DMSO-dg {F A5, @il Bruker 400 MHz #ZREIARACH
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DNS-HCPT (&1  Bril it AT A6 404 (5 3 AT 4), A T : 'H NMR (400 MHz, DMSO-dg, 298 K)
5 (ppm): 9.16 (d, J = 2.4 Hz, 1H), 8.72 (s, 1H), 8.58 (dd, J = 8.4, 2.0 Hz, 1H), 8.31 (d, J = 8.8 Hz, 1H), 8.25 (d, J
= 8.8 Hz, 1H), 8.04 (d, J = 2.8 Hz, 1H), 7.66 (dd, J = 9.2, 2.4 Hz, 1H), 7.35 (s, 1H), 5.43 (s, 2H), 5.30 (s, 2H),
1.86~1.81 (m, 2H), 0.87 (t, J = 7.2 Hz, 3H).”*C NMR (100 MHz, DMSO-dg, 298 K) & (ppm): 172.9, 157.2,
154.3, 152.1, 150.4, 148.7, 147.1, 147.0, 1455, 134.2, 132.3, 132.3, 131.5, 131.0, 128.7, 128.0, 125.3, 121.7,
121.1,120.1, 97.6, 72.8, 65.7, 50.7, 30.7, 8.2.
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Figure 3. 'H NMR spectrum (400 MHz, DMSO-dg, 298 K) of DNS-HCPT
3. DNS-HCPT HJSi& (400 MHz, DMSO-dg, 298 K)
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Figure 4. 3C NMR spectrum (100 MHz, DMSO-dg, 298 K) of DNS-HCPT
[&] 4. DNS-HCPT H9F&IZ(100 MHz, DMSO-dg, 298 K)
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3. &R 5vHe
3.1. DNS-HCPT B9 GSH #il3%na S 4 ffF 55

FRYEAH S SCHRARIE[17] [18], HTZ443F DNS-HCPT FR ) 2,4- L A h it 3 (DNS) 3 40 %F GSH B A
S R N, BT LA DNS-HCPT i) DNS HHES 25, 2T ke st DNS-HCPT ) GSH il
ILPEEATRIE T o

2, AL 0.2 mM ) DNS-HCPT /K (F /b & DMSO B, I8t % i Am & Il LT 5F ¢
JAE'S, UEETLE 365 nm WUR FHMEAZUEM PG, BB FT254>F DNS-HCPT JE#faE, HCPT
ANBEMORE I Sk (4 5 A1 E] 6). #RTG, 241 DNS-HCPT W hn 0.2 mM i) GSH &5, 1 min J&5af L
Foril 30 52 5 By 828 (545 nm &), Ui HCPT okt ok 1, JF HEEE IS (Rl 3G n, 5 ot 5 ik
B5E, 8 min 5L T LA E| 2288 (545 nm 4b), UiBHHTZ) 4T DNS-HCPT EA5 BH 2 (1) GSH i B
PE (& 5).

FONE B SE, EId 8 min ¥ GSH I RORE T, FRATTRT DLWIER B 2 KB 5O, BB G 4
24 HCPT ROk 1, AHBLT GSH Bl NBICAT, Z86am L 2 R 3w 1 48 15 (141 6). J:ijlﬁbkgl
%Eﬂ%ﬁﬁ%‘%\% DNS-HCPT AMYEA B35 1) GSH Rl M RE, HOBATZ) 4>+ HCPT i&Retig o T

BB IR 2R =ik FE GSH BRER,  [RI s A fdtATv0 T, fEMIR S ia g5 & b B E IR (E .
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Figure 5. Fluorescence spectra of DNS-HCPT (0.2 mM) with GSH (0.2 mM) in different time
[# 5. DNS-HCPT (0.2 mM)7E GSH (0.2 mM){EF <[5 B 18] BR A9 S Bl
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Figure 6. Fluorescence spectra of DNS-HCPT (0.2 mM) with 0.0 and 0.2 mM GSH
[ 6. DNS-HCPT (0.2 mM)#£ 0.0 1 0.2 mM GSH {EF IR A1 [E
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3.2. DNS-HCPT RS

TERfE HT 241 DNS-HCPT ] GSH Hill ¥ B4 e 5 , #3655 DNS-HCPT (0.2 mM)F] GSH il i J3
BT TIRAE T . a0l 7 FioR, fE3%A GSH HITEHLR, #2547 DNS-HCPT el — EL{RFrfaE,
JUFEA AR HCPT 2ROGME S Res il 2. SR, 40 0.1 mM 1) GSH J5, 7T LURIE HCPT [k
A5 5 WE IR, B I R A IR HTA B 47, i8] DNS-HCPT 7£ GSH HIfEH R s 1 Al
257y 7 HCPT. fHSVERMIZE, BE#E GSH KM 0.1 mM #4403 0.2 mM A1 0.5 mM, HCPT HIRHEtH
T 48%IENF] 1 80%AH1 90%, Ut W1 AT 24 73 T HAAREFI GSH e SV RE . X Ee R A R
B, DNS-HCPT MY EA &M GSH Hl3m N YERE, 75 GSH R ik R s 3 HRE 7R 265 70+ HCPT,
TEFR AR T B AN ME .
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Figure 7. Time-dependent HCPT release at different GSH concentrations
7. DNS-HCPT (0.2 mM)7ER [E] GSH iR E T HIRR U2k

3.3. DNS-HCPT BB IEfS

BIEH IK(GSH) 2 — P 2R - Wt 2 A H 2 R W & A S 1 = Ik (R-SH) . SCRRZIA[5] [7] [8],
I GSH J&, R-SH F[5iiE 2t % DNS, EABURKN, [HES DNS A Ee it 2t 7 EHE, &
L SO, (B 25, 1M GSH @i S Jk i 2 1B 1R BRI SE 1O A7 B, T RT 25 HCPT AR ok, seal
GSH ] i v R T8 (1] 8).

Figure 8. GSH release mechanism of DNS-HCPT
8. DNS-HCPT Y GSH FEAALIE
4. &Eig
AL 10-F 3L B M (HCPT, 10-Hydroxycamptothecin)ff A RT 24571, il i BUAC & B AE HCPT f1) 10-

PRI B IRINE T 2,4- AHFERTEIEFE(DNS), 1528 7 BA 1210454 ThRE I = MR AT 2454 F (DNS-HCPT).
T DNS (K27 AHHIER, #1254 7 DNS-HCPT ANA S5, HZEELSBEHK(GSH)IER F, DNS-
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