Hask H 10 Kot %= R Vol. 45 No. 10
2024 4F 10 A CHINESE JOURNAL OF LUMINESCENCE Oct., 2024

X EHE: 1000-7032(2024)10-1741-06

Fe 1 2- (2RI ATE ) A FFmE M iy A P i) i AR B 5
PCTREE B 45 BT 15

H &",E B, EF#H', AL, 2ERE"
(LR T AR K BIETHERER, 7&K 77 5103005
2. 0 LT 2 e AR A A BRA R, TR Bl 528099)

A E i F AR (H02) 78 /N 715 P S (ROS) B — B, 76 1F % A8 R 3 MR 22 500 10 % 2 Pl 36 28 G B
FIFER . R TAERL 2-(27-F2 3L 2R 5L ) 2R FF e e (HBT) S 5256 A, LUK AH 2 2 2 iR R 35 0 S U 7 A, & i 17—
TR B9 SR ET 1o IZAREN X Ho0, R 3 i RS R BR 2 1.26 wmol/L) , I LA H,0, 7 Hh B A5 18 48 5
VUM AE Sy o 38 2o 5 OB (533 (HPLC) 4351 26 B 32 AL (19 TR 3 AL 1) S 388 3o oo~ I8 5k AT 174 4014 R 1 i 199 7K fie
DIRERCTE Je AT HBT . e Ah RS 1 HA B A 20 1060 3 1 R B 4 19 40 B 98 8 1, 08 D) 187 FH F HeLa 401 P9 H-0
PO A W AR AT RS T AR A0 7K S LA Ha0F% T 47 1 s i

X 8O SOLEE T E AR YR T 2-(27 R IRIE ) 2R I g mk
HESEKS: 0657.3 X ERERIRAD : A DOI: 10.37188/CJL. 20240181

Fluorescent Probe Derived from 2-(2’-Hydroxyphenyl)-Benzothiazole
for Hydrogen Peroxide Sensing: Synthesis, Characterization and

Application

SHI Lei"”", HUANG Ling’, HUANG Zejian', LI Donghua', GONG Shengzhao'

(1. College of Light Chemical Engineering , Guangdong Polytechnic Normal University, Guangzhou 510300, China;
2. Anan Cosmetics and Healthcare Products Co. , Lid. , Foshan 528099, China)
# Corresponding Authors, E-mail : shileinaoh@163. com; 1996103022@gdip. edu. cn

Abstract: Hydrogen peroxide (H,0,), a member of small-molecule reactive oxygen species (ROS) , plays vital
roles in normal physiological activities and the occurrence of many diseases. In this work, a novel fluorescent
probe was synthesized with the 2-(2'-hydroxyaryl) benzothiazoles (HBT) as the fluorophores and 4-nitrophenyl
acetate moiety as the reaction sites. The probe 1 exhibited a high sensitivity for H,0, with the detection limit of
1.26 pmol/L, and displayed a good selectivity for H,0, over other reactants such as ROS, amino acids, and vari-
ous ions and anions. Through high-performance liquid chromatography (HPLC) analysis, the probe’s recognition
mechanism was based on the oxidation of the a-keto ester group and the hydrolysis of the ester moiety to release the
fluorophore HBT. Moreover, probe 1 has low cytotoxicity and cell permeability, and was successfully applied to
bioimaging analysis of H202 within HeLa cells, confirming its feasibility and practicality for H.0 detection at the

cellular level.

Key words: fluorescent probe; hydrogen peroxide; bioimaging analysis; 2-(2'-hydroxyphenyl) benzothiazole

Wi B : 2024-07-29; 1&1T B3 : 2024-08-17

BEETE /R W E B 0 BB 2500 F (2022KTSCX228) 5 I AR 4 FHE BB g % 708 4 51 H (pdjh2023a0799)
Supported by Special Innovative Projects of Universities in Guangdong Province (2022KTSCX228) ; Guangdong Provincial Sci-
ence and Technology Innovation Strategic Fund(pdjh2023a0799)



1742 K b/

¥R 545 &

e

1 3l

VB Ry — B RE IR 1 /I 43 F 15 MR L (ROS) L i A
LA (H,0,) 2 AF 7 T R GEM & Fh A Ak it A2
o % F HL0, 76 2B W R Y S AL A T A R rh i
TR, L A T b SF A % T 4 B An i ) g
RE LI H 5 Z g % ) A O, 6] i ss R
JEERE O L7 9 995 LA T 20 3R A7 P o A
I, K B W 40 i P L0, B4 3 A5 28 4R, X T B i
PG 14 43 F BILI LA ST & B2 W 55 3R T SR e L
AEREX,

183 AR S AR I B AR SO B R T
5 Hom R UE R HER AR AP W R 1
AW I 5 v R B B LA R RE A S
Aef A%, T LR A 4 AR TR A T s b R
SRR IE A AR AL TR OR A T E, Hop2-(27 - 3
IR ) IR EME (HBT)E A — R A M A S H T
W F 5% B (ESTPT) 55 2 19 26 6 A, H K #3652
B g (>100 nm) Fl R 414 4 77 % (40%~65% )
i HC B A BRSO AR BT S AT [ I B 4> HBT
iAWY B REF T RS (AIR) Rtk B9 4
R0 B AE K MR A B R2R AR S 30 O R K
(ACQ) , MNTITHA B T HAE WG YL R} | =i BB S 44 I
i R A ) 7 O A I 1 R R PR, T
HBT 7 A= ) 9 R 4 2 6 v B A1 A= W 16 Pk L HF &
HBT 289G AT HA B4 (4 o FH AN (B R T 47 1 o

BT B R AR SC LU 6l LR 2 R AE R
H, O, 107 54 U0 7 A0, Tl & i T — Rl B+
HBT 46} 18 B 9O EH L A 0 1, 3l 3 X R 5
1 AT 4 1 A % 24 P RE DR AN & B0, R A R AL
PR L R R R ] B 0 B A 5 B R AR ) (29 20
£ ), T LA B T B2 F 95 40 HL0, 1 22 9 0k
18517
2 % B
2.1 #R5iRFA

H, 0, (5t 55 43 51 30% ) A U5 F e #5411 Ak 2 3k

6] OH

0. cl
Y HEA o
DNF, CH,CL,
2

O,N ON

2

FIA FR 2w 5 N N-ZH 3 H g (DMF) | — & W
Pt LR LT AAME W IR A AN BRI — A NS
TR0 2 Sy [ 24 4 A Ak 27 30 A B A D 43 B 43K
N N-— N3 2 i (DIPEA ) (4-if§ B4 3 2, 8%
R HOEE S TS ek = LR 4% (CTAB) %
Shy A2 T R 23 ) 08 43 A R R 5 S K R 25
B K A-ig R R I SRR Ry BT TR 2 Y
SrRT AR . S 3 R FHIRATTZ A T i E A
BRI

2.2 UEE5iEHE

AVANCE I HD 400M %Y 4% & 3£ 9% 9% 3% 1%,
785 1R A5 65 75 23 W) s TRACE 2000 &1 #4 i, = J BX )
1%, & Thermo Quest /A 7] ; LCQ-Advantage %l it
W% 43 Hr AL, € B Thermo Finnigan 23 & ; UV-2100
AN -TT WAy 6B BE T, H AR HEA R 5 F-6500 9%
oG EE T e & T AR A ]

2.3 HHH&

&Y 2 ERAMAP R ZER T 8 4- 5K
FEZ R (195 mg, 1. 0 mmol) Il 48 4% (10 mL)
R A I FE 2 min, JCJ5 0 A BEE & (0. 26 mL,
3.0 mmol) F1 4 %% N,N-— F 3L H ke (DMF) , =2
S 8 SR TR E T R 45 °C, IR AR 1 h R
TR WA 2 S, W0 25 R U 300 A o )
LA BRI AR 1 7= 40 2(195 mg, 91%
) FEEMNT T 2.

E L EE AR T W5 3(181 mg,
0. 75 mmol) N,N-—_ 5N %k Z e (DIPEA , 0. 58 mL,
3.3 mmol) ¥ fi# 7 CH,CL, (15 mL) ", R J5 5 H e
VORI TR . Z )5 ik &9 2(195 mg,
0. 913 mmol) Y Jo7K CH,CLIF K (3 mL) ; B K
N FE IR T BEFE 4 he PN % IR A YR
ZEAR R 4, 5% A% W 38 I R € vk (i ek —
AW G, vo=3/1) gk, 15 2 A B AR S D1
(231 mg, 74% 5= %) (K 1) . 'H NMR (400 MHz,
DMSO-dg) & 8.52~8.42 (m, 4H), 8.12 (s, 1H),
8.08 (d, J =8.0 Hz, 1H), 7.77 (d, J = 8.0 Hz,

OHN

<) NO,
A 0
s (o
DIPEA, CHCI, 5)\;5 0
1

B REL ST 1S U 4R

Fig.1 Synthetic route of fluorescent probe 1
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Fig.2 The UV (a) and fluorescence (b) spectra of probe 1(5 pmol/L) before and after reaction with various concentrations of
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