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Progresses in Reactive Fluorescent Probes with Fused Aggregation-
Induced Emission (AIE) and Excited State Intramolecular Proton
Transfer (ESIPT) Structures

Guo, Yuetian Pan, Yongxin Tang, Lijun*
(College of Chemistry and Materials Engineering, Bohai University, Jinzhou, Liaoning 121013)

Abstract Reactive fluorescent probes with the features of excited state intramolecular proton transfer (ESIPT) and aggrega-
tion-induced emission (AIE) have been widely used in the detection of various anions, metal cations and biomolecules in re-
cent years, because they have some advantages including good biocompatibility, good sensing performance, a large Stokes
shift, and as well high fluorescence quantum efficiency. The progress in reactive fluorescent probes that are structural simple
and have the combined structures of AIE and ESIPT is briefly summarized, and the probes are divided into several types such
as benzothiazole, salicylaldehyde Schiff base, hydrazine dihydrazone, chalcone fluorophore, efc. The related researches are

discussed and prospected.

Keywords excited state intramolecular proton transfer (ESIPT); aggregation-induced emission (AIE); fluorescent probe;

reaction-based recognition

H 20 PR, SOGREROR BT ERI A R AR
JrTH R R m R A S B IS A, B2 N
TAGERA L ImRHT A &S L, i T —%
Ot LT A DA AT IR AU ) RIS AR B A U151, SRR T
MIFEA BT SN EAG  2 MhOELE, Blaneds S i1
%% (photo-induced electron transfer, PET). 4T HLfif
H:#(Internal charge transfer, ICT). WGILIRAE RS
(Forster resonance energy transfer, FRET). EHEiH S A
(Aggregation-induced emission, AIE)+ ¥&K % 7T T
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H:#%(Excited state intramolecular proton transfer, ESIPT)
AEE[1,6-7),

RS T WIR TH 2 (ESIPT) & Weller B FRZHS]
TE /K R S50 A 1 ORI ARGE B — ROtk g 18, 2
TRE N TIRPOE T NESRITRIMA S, 77T AH
JRF A (i OH B NHo) FI4RIE (153244 (1 N=C B¢
C=O)EMKRERER I TN T 5 L. ESIPT
AT EHE 1 Fis 2-Q2-FR ORI R M (HBT) 1 1Y
B B 2 A A (B-EX-K*-K) I A& . K87 B4 ESIPT
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PERR ) 93 22 P AEXUR G R S, B A s i 2
ey 51 2 R L A S (O e AR AT A 2 PR I s
FUE AP BN (B R, T4EK, B+ ESIPT %
Dt BLRA K 36 5 80 (5 8 MU A 5 FR R A, R
RIET IR AR BE Tt b, ARRRE D@ S 1O e
MRS ES, $Em 7700 TR RBE, Nifs
BT R0,

ESipy
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Figure 1 Schematic representation of the four-level energy
cycle of the ESIPT process

18 45 1) R IR BT — AR R AR A B K BEI WOIR S
IR G KAy 1A 5E AR ELAE F 0T 51 2 K B
RICHF RIS, BN B 3 8 KN (Aggre-
gation caused quenching, ACQ). ACQ RN EAR KFEREE I
PRI T 2 SCARET X A5 WA 1R SR RSN, AT PR 1) D8 40
PG AE BRI R . 2001 4F, B A IR 04 Ik
RILT — Z25MEY, XG55 ) S 4R
P PRI R PG IF A, TEM IR P A e
PELTES, (HREAE MR IAA RIEHE, 7k RABE
M, AT RESEE S, PEAREIYOE, AT
X — % E N BEEF S KO (Aggregation-induced
emission, AIE)!'>18L H5EfEH, 7242 AIE )5 FEEHE T
RERET 7+ A2 ZRRIM), AT 7 JE5E 5
T I RE R R, AR R A Ut A T2 ATE R
REREBIR R IR IR AL G ARE ) ACQ RUBi R AL TR A
iR T7 %, CAEZOCIREF MW E R3] T & E
B4,

AR, K ALE A ESIPT P A4 3 It 7 75 7] — AN 9%
JEHTEGIE TR T IR E RS ) AIE 26 A
BABENEME L D & Rt tE; ESIPT i
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BAKHE A %, nTa 808> A K56 T8, M
M2 R B IR R R T [F — A 7 b, AT
BROR P I BV T AR, IRAR A R e A
Bl B “AIE+ESIPT” MR 5 EHI 0 o wws, —
& ALE Z5 151 ESIPT 25 A6 ik JLAN B AR IE #0034, 55
—RJE AIE 450 F1 ESIPT 2544 — 35 %5 [F), WP FR2EoAH
fie. B “AIE+ESIPT” WEHLHI 2T/ AIE A
ESIPT HLERAH B4R R, v ok ACQ BL%, JFH.
BA R wihife . B/ K. SfERIL. Sttt
UFAEAR T0S38) Gk, JFR GEMREE . B iR R DL AL
PERL B R AL “ AIE+ESIPT” /Ny TR G IRE 452

ARG T I VAR CARE I (1) ATE 45881 ESIPT
SERIEE T B “ AIE+ESIPT” 5 J 8 ) 58 Y45 4t
PIwt st . MRIEAF T8 28, BIRE 8 K
FMEMRIE T FCERE KA BE T RIS EIREr . k%
PR NCERES AR 29 R LA R FoAh A4 A 287 AR
Bf. A BB A G AR e g, 3 — P iR B
“AIE-+ESIPT” 254 fil & 2Y 4 ot ) S 8 28 58 Y 4R 1A
W, JE R FE T IR SRR 5 AR, TR
SER.

1 EHEMIRT RIS

2-(2'- 13 ik (G 2 ) PR L ) R e K AT AR 4
FI1E ESIPT &5 #fAEot, HHPiRZ AR B AIE
PEIRD. XA S PSR 5, 5 T & RS i,
Rk 2 M T3S A “ AIE+ESIPT”
PRI 2 R .

2017 4F, Chen S5 SE L U AT I HoS, WETHE R
TORFFMER RS 1, X IRETE R SR 2 v (PBS) [1.0
mmol/L, pH=7.4, &AW ECH 10%1) N,N-—F 3
Bt Jie (DMF) |22 s v LT e R e (R & 77 %
@=0.02), 4N H,S J&, HoS SHREF KA v /R IR
N, FFAE 540 nm 4b s H 80 £5 (I GG (P =0.41) LA
KRR FE v A F2(190 nm). SZIGZE BRH, 4
5 H,S HIIME= Y B AIE 145 (Scheme 1). t4h, %

0 SH

HaC N HaC O
o OH
H,S
N

SN — SN

,

1

so

BR 1 HE 15 HS RN
Scheme 1 Reaction of probe 1 with H2S
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PREF O 2 TS ] T HeLa 40 HoS ARG, 385
BT FIROE T HRICRUAE, RIZIRETE /3 HT HaS 1E4E
i RGP AR Y 22 Th e A0 BRAE F O T B A 1R K
FERLF P E.

2017 4, L FERBAMIET He? feik ik LB
TRRARKEIE POHLEE, BeTHA R T BT IR R AT AE A
SV He? 9 e ffEr 2. -EF 2 fEIUEWIE/K (Y -
V=11, PBS 20 mmol/L, pH=8.5)#A 7 *} Hg* B A5
“Off-On” BUD IR AINE FH, #REF 2 RLEA KPR #R 2
MR RGN, JERICAT R, 15 He fEHE, &
BE AR R A R R A SRR 2, B e 2 “ESIPT +
AIE” [F7=#)(Scheme 2). ULAk, 40P AG 5256 KH, %
REE X MCF-7 40 HoA AR A MEABLE M, v 1%

MCF-7 4l f Hg? 5 e 4.

O
HO

cr: d

OOO

OO
OO

aggregate
e —

B2 2 5 He? xR
Scheme 2 Reaction of probe 2 with Hg?"

2019 4, RIEPERZHBIDL 2-(5-1R-2-F2 HE A HE) A
FEE W (3-OH) 7% N B A, it A A T —Fih 45 K
H R DR RO IRE 3, ZAREHIA K
fit ok T A6 4 BB RO RIBE AL O HE R, K% 3 (20
umol/L) 5 A~ [A) ¥R £ (1) p- 761 %) B i R I§ (GUS, 0~7.0
U/mL)#% & 2 h J&, 7€ 519 nm AbI2¢6 3 RE GUS Wk E
(3G 226 PE N, FRIIERENRESERT IS GUS 3
EH. 3% 3 5 GUS 1EH e B B A ESIPT+AIE 14
JR R4k &40 3-OH (Scheme 3), BT AT MLEZ R4 170
R s 5m. BRENE FH TERYEFKAF FG.0<pH<
7.0)%F GUS 5 P ) rTRRAG R, w7 T3 K AT i A
Ptk GUS SEPERIRTIN, 0] FH T H A% b 3 00 S5 A A
W 7 LA RS KA B A i il f8. S0 S 2, $RET
3 R MRERII N AT KA EA GUS 567
FH A 8 5 FH AR ¢ 6T JE BUERE, X K AT B AH O
B P ARG P S LA B

2020 4, GOCAIREANRIH HBT 40wt &k

4-NH: )61, W7t kM, B ESIPT ®U% 12 6 4
4-NH: 7ERER R IO, AL A R H 55
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O \ HO
HO' mo S GUS
HO OH —_—
Br

3 Br 3-OH

B3 &35 GUS
Scheme 3 Reaction of probe 3 with GUS
KA, XA ATE FREAUE R T ACQ HyBh 5, B ¥ 5
R A iRl 3 A vt i 1 — MR “ESIPT+
AIE” RV R S IREN 4, ZIREF TR MR Cys
(Scheme 4), Jf H A @A M PR (9.4 nmol/L). #R%H Xt
Cys M@k £ 5 B 38 v /- I pe/S,N- 431 N HE A1 ¢
BB NE, Hrp SR AAR A A AL 1 2 5 R # AT AR Bl AR v
PFrv@ . B, FET AR, Cys 78 M) )5 BT
PLY GSH #1 Hey #HATH X 7. B TR 5 R B =4 )
“AIE+ESIPT” P, Cys [I% £ A AN o] 7E K PEA
R SEE, i AR AR RN AT (POCT) e SEHL. 1A

NH,

Oﬁ
N
S
L S °
N /
HN maleic anhydride N
o EEE—— H

\S,/

O’/
4-NH, 2

(0] Oﬁ_\g
H
HS/\HkOH MY 2
O
— e

B4 #RE 410G K 4 5 Cys B BIFLEE
Scheme 4 Synthesis of probe 4 and its detection mechanism for
Cys
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RERNRZ, WE 4 TTH IS MR RN Cys
MG, A Cys F O AE PG 24 L AR B4y
Hri TAE T H.

2020 4F, L ERSHBRE T 6 H 2-Q2-&
FRIL) IR I IE M 2N R R M SRR ) 5 ﬁm%ﬁ
WRE 5. 4 5 /£ DMF WP B e RS, 7
DMF/H,0 (V@ V=1 :9, Tris-HCI 10 nmol/L, pH=7.1)
IR BN R U O R, AT #LA[1) ATE P51
ESIPT PR, MIRE 5 5 CuT RAEZ G, 2O,

Pk 4L 0N PPi Ji, PPiAIE; Cu " 2% A9 7 35 B SRR T
tm%r 5, BEFIREMMKE 2, Wk R g ]
PASZERXE Cu? M1 PPi 13 /73R 5(Scheme 5). BE4b, %
PREF AT DU T — B s BRAFE S Cu® A PP AN, HAT
— € PV AE N AN E.

\ \
N 4 N 1
_Cuv 2+ Cu2+

@@ @@

BR 5 #RE 55 Cu? HPPi AT N
Scheme 5 Reversible reaction of probe 5 with Cu?* and PPi

BT 2 Q- FRHE R R SO A S
DREH B RO RE T ORI 2 15 PO E T R, &
o PG 5 T L 4 S et i, e HL R D e
BN HEA “AIE+ESIPT” SERHE, 4 RIEZ AN
JOOCREr. (ERCHEAY b, IR UM AT S Bk A,
Fer MHT ALE A ESIPT PE5, $h AR ET A SRR BT
HE R L

2 KAABERE K R R RIS SR BT

IK KA 6 g S AT AW e —HHA ESIPT )7
LAY, HT& B E LR, IR Z 2R Z 1A
HWE B TR & A “ESIPT+AIE” 20N (1)
WIARET.

2015 4, 7 IEARAEUSIR H 2R g EAT 3,5- — F

4RI IR B SR T FARE 6, LA MEAR
AIE F ESIPT P45, wI1/EN Zn?" A ELBI D8 Y8R 8L, H5
Zn®" BABAR R MR (LOD=0.889 umol/L). 44t 6 7
AFE/KER DMF PRIV AR 26k, B
A M7y ATE PR AT ESIPT PR, tbAh, #8497 B
W SR RER G S&EE T RESE RN, 4
I IEERS, TREF S5 &S TR 1A, BT
ESIPT XN, SR KE KA W (Scheme 6). ILAh,
TRER 6 T TR AE W) 2R Go AR S ARUBE IR IR FE 1 Zn2 "
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CO,CH;

BR 6 Wit 65 zn2 N
Scheme 6 Reaction of probe 6 with Zn?"

2016 4F, fREGHEIRALPOE A T — R 5K
W JIE A G, a8 T B R Y R r B B
JePERE R RC M, K ILT & b G R A “AIE+
ESIPT” r%:, TE R RS TR T80 96 R 5 B =i
BPRCR. XU RAT pH A Zn? 5 8RR U1k
AR, BN, $REN 7 FIERER 8 TE LEEIE W R T
6Kk &, fE EtOH/H,O (V@ V=1 :9, Tris-HCI, 10
nmol/L, pH="7.4)¥& ¥ &7 th 58 211 2 6 R 55 B T 4R
B 7 WA O EEEMER T, BRIK TR R C=
N BT % E, I EFiogsps, 2 ESIPT &%
MAFAF IR, ERR VT N (3.0<pH<7.0), ¥’%t 7
RAETKRR, WA R, IRBPOEA N pH [111E H (Scheme
7). XFHREE 8, #E EtOH/H,0 (V@ V=1 : 2, Tris-HCI 10
nmol/L, pH=7.4)F AN Zn2"J5, KAE%4E, ESIPT BN
HEBH W (Scheme 8), K &I 552 nm #5F2E] 460 nm, HE
R ARSI Zn? " (R 26K 0.26 pmol/L). JE Xt 7K 4%
g 8 3 AR R 38 40w A TR AR S 7= A Y PR T I 22
S, ET U DR B 2 BT “ESIPT+AIE” £

R 7T
CHO
y LI /\N/@OH
7

B 7 ®E7 5 H RN
Scheme 7 Reaction of probe 7 with H*
2017 4E, Lu FEPVE /LT = AN KA EE T 84T A9
DIEHT. DIEHM A1 DIMHT. DIEHT £ “AIE+ESIPT”
W, TS R ARG X R AL &4 DIEHM A1 DIMHT 4132

http://sioc-journal.cn/ 1643
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B8 e 85 zn? M

Scheme 8 Reaction of probe 8 with Zn?*

W ACQ ZNi. 7& DIEHT th — Z LG N 14514,
KGN T2k, @i ICT JNAFH RS Kars, &
P B SR A AT (05 (D =24.3%, Jem=650 nm). 7EIIE
fih b, AE# G T RSN A BE B 1) LR ER 9. RER9
1E PBS (10 mmol/L, pH=7.4)J -k Ye k5, 2 5Hs
B RAE RN Z G, SR A RO B “ESIPT +
AIE” [#77%) DIEHT (Scheme 9), S 1 g 5 1
SEARGIN. BEAh, 1ZARENIE B AR AR . R
ANEVEK . KEHETALR (213 nm)FI5F S i A e P 5
PEVR, AT 05 20 B 2R A o R i R 15 .

NC CN
OH —
—/\ /N CN
N
—/
DIEHT
OH — HO
™\ NN N
— DIEHM
NC CN
on" 9
\ :< /N CN
N
/
DIMHT
C CN
O=r/‘.; NC CN
O >=< Esterase CN
— N .CN ——
e E
—/
9 DIEHT

B9 REF 9 HREGK KM
Scheme 9 Reaction of probe 9 with esterase
2019 4, FERLRIREAHPILL 5-FK IR 4-(HEms
Jre- 1-35) R JEURE 5 B e TaT B0 PR 02 T 7K A T s Kk
BRI RS RS 10, FREFE DMSO I3 H %
6 R, E — F 3B (DMSO)/PBS (Vi V=1 :9,
pH="7.4) M Bos tHam ZUR DO R, RUIRE B A
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HL7 () ATE PEFRD ESIPT PER. (6 AR, 54T 10
FHEREFAERT C=N #RAWR, HA R 55K
Wll, RS RAEER, miE AR NE AR,
R B POEAT I IVE . MR A IR & T, REF S
WERETIREAY), ST ESIPT 8, H155¢)%
RAEK (Scheme 10). 4, #REF 10 CRLEHIR A TiE
1] AS4 40 NoHy Fl ClO™ BRAZ S5

NH,

g )
+
o N

Q

F
10 ClO® N
/N N
/
o\CI—O@

B3R 10 54 10 5 NoHs Al ClO™ &R0

Scheme 10 Reactions of probe 10 with NoH4 and CI1O

2019 4F, Wang MMM THE K T 3T /K SR R
T 2R 9 e R AT 11, Z4REH/E PBS [5 mmol/L,
pH=7.4, & 50% (580K DMSOE R H X Pd
BAFREAEBIER, 50 NS RE SR T ERE B
B —ERKIEEHA IR, Y P fE(ERT, PA® it
FRY B0 s B 2 77 AR K I PEZE B 11-Py, AT A A2 TR AT
HAZIW &S (Scheme 11). SZPl4s R, B4 11
Xt PA® R ik R AR BOR B G e BT A2 F%(95 nm) B
mRIEH (116 H)FEARFIA I FR(LOD=96 nm). It
Ab, ST RER 10 AEIREE . NSRRI 2R o
Pd® (FISEBRR, REH T 3T AIE A1 ESIPT HLHI BT
ACQ BN T HCIRET IR 35

\ X / 0
N V4 N N Pd
. Br OH
/ 1
SO
N \
OH
11-Py

B 11 RER 115 PO RS
Scheme 11  Reaction of probe 11 with Pd°
I I KBRS S R B, (BT 5l A2
BRI ], AR MK AT R RS E . I
AR 7K A7 e R A L A 56 11 T R 4 JF s e A
e 2 L AR 5 44 1 B A0, AT I 42 5 64T A,

Chin. J. Org. Chem. 2022, 42, 1640~1650
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3 BrRRRR MBREIRE

LKA RS R RARZS 5 A RO R e
PRI, BT RS PR S AR TR T A
e HEA ESIPT #5E. 78 AIE SR RVER T,
i H A B B “AIE+ESIPT” VR 98 6 iREH 10
RR S A147),

2015 4, Tong F518HG BAT LA “AIE+ESIPT” £
R R A Y 12-0H 1ER5O6HE], #ita T
¥4l 12. 7€ PBS [10 mmol/L, pH=7.4, 30%(1&F 40
DMSOJEW T, 4% 12 76 558 nm Ak s AR5 5 1)
PG, SR, VTR B ETN N Cys B, 558 nm AL
DOCIREEIRET N, TREF 12 1T RR G 3 21 B VR R L
H 12-OH, H s 28 6 58 (Scheme 12). %3R%TBE
SR SR AR T Cys, HAGHRIKE 046
umol/L, F£ HYEE KK pH A B fIR A, =l
T4 LT R e 2 e SRR A .

O HS ~ COOH

o)
/@/ -
No =
cl Z N/\/© Michael addition
12 HO

(]

12-OH HO

BAR 12 #4512 5 Cys B ML

Scheme 12 Reaction mechanism of probe 12 and Cys

FET AU RS, 2016 4F Cui SFEWEIHA R T =
R B ERER 13, A 0 DO R I 8 40 BRE A 24 ESTPT ik #211)
BHWTHEA], AEN Cys MR, ZEREHE PBS [10
mmol/L, pH=7.4, 1%(1&F7%) DMSO]Z M+ L
T IRRICKSE, I Cys )&, Cys FIm I H E kS
PR B 35 A 3 S IR N, 98 i 18 731 I e SRR
B BEA “ESIPT+HAIE” PR 7K I — F &4
(13-OH), %)% #1858 (Scheme 13). IbAN, Z4REF*t
Cys BEABPH P RIEE 7], 7E 20 min Z N, HAEY)
mAEU GSH A1 Hey #RAS 51 2 12 1G5, AT ]
SEHLXT Cys 1326 B A .

2016 4, JE A D UR AZH SO HE T 0 bk (4] R 8 AL )
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T e
Oﬁ .

—>
Michael addition

Q COOH
—_—

13-OH

B 13 #4513 5 Cys W NALEE

Scheme 13 Reaction mechanism of probe 13 and Cys

14

A SN, TR T BAT ESIPT BRI ATE i 14 15
PRSI AT AR PR ET 14, TE4E THF b, iZ3R%H L
SFIH RS, /£ THE/HO (V2 V=1 99)aE+, &
B 14 SR HBREU R KM (Aem=565 nm). H T HXT
BRI mOE R L KT IEA R et v, RE 14
RE% DLURE = 1 43 HR 2 FONT LEBE X HeLa 40 A A 1A ¥ Bl 4
AT AR, R B e i B . AR
I T BRI T P AR | SRR e ML R B SRAN )
ZEAR 05, A L AE UL HERA e ALIA TR, IR HL T RIS
IRARS AN BB N TG BN, W E R
2018 4F, Tong “ECVR|FHKZEEME N7 B 4L
THE R TR OGH1 15-0H, 78K, %O6H] 15-OH ik
{E4l DMSO W B dy, JUFIeR RS, 128 A ER
330N 1% DMSO BIZKIER 1, 7 558 nm AL v M52 3|
SREN RS, B AT AIE PR, A 2,4- sk
B S5 Herp — NIy R L OB, BE AT LA P ESTPT i
T, SRR R 9, (R A g YR )37 3 1) S 7 i 3k
W, FET B THA BT AT AIFEAS I B- P Tk Fre I 1) 7 B o
FAREF 15, B-NBLEES 5 HIRY) R A — RV RN 5 13 31

http://sioc-journal.cn/ 1645
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N. N.N
N oy
N N
B-lactamase S:
S:O OH-
HN s
N S S “00C
s J
0o NN o
JEA)
NO,
OoN i
O=§=O
O /
/N—N
HO
Cl 15

_H* ;\
Spontaneous o

O S
e Wﬁ\

B 14 REF 15 X5 p- P4 ok R e rr A U AL 3R

Scheme 14 The detection mechanism of probe 15 for f-lactamase

B EE A &P AT S53REE Hh B IR A3 R AR I, BRSO
A “AIE+ESIPT” M6 15-OH F-I1 )5 %
(Scheme 14). IXFh[EEAGI K 7%, ARV T 1L
B- N T i Bl R A BN HE (i), T EL el T R O
15-OH 1] AIE i, 7E/KEW A FIR4C ARSI T B-
DAY T e T 11 5 YA %) T JE A 4 ) 52 2% T e DA
CHEEERE IO EE, 1P RS B R R PR
“IEIE” W SRS N IRET TR A T LS.

2019 4, Shen ZE2ALIK M REF — B Ao B, it
G AT IR ONOO™ R HHREr 16. ZIREHE PBS
(50 mmol/L, pH=7.4, 5344 1%/ DMSO)ZZ M
R TR RS, BN ONOO J&, e —
RIERBEIR B T, BEUH B “ AIE+ESIPT” PR 1)
K 1 i — i ¢ 6 1 (16-OH), 5 B07¢ )t 1 5% (Scheme
15). #R%F 16 fE/EH pH FHEFfaE . A EREL. R
B R 28117 nm). A PRAK@ X 1078
mol/L)5E L i, B EZE N, %%Jr 16 ZH—MREEA
TORIERBERRER{E N ONOO IR FE HH 19 Y iR %Er, I
HAZ R e T B ?ﬁiﬂﬂ?ﬁéﬁﬂﬂ@ﬂh MIETE ONOO™ fIA4EY)
W%, AR REE TR AEM RS ONOO A 2 T .

2 K M BERT AR ) AU OK & R 46 & OS5 21 1) JHE —

WRfTAEYD, R—RE MR EA “ESIPT+AIE” A EHE

rm:a@wcl 557K W JIE RS 2 S R R I HH 1)
ATE R E B, Bt 0 i a5 40 7 2 38
IS T AR TE T FE IS TCEE, S5 MR 7
TATFlge N—N B8 [ e, hitbsk 7TRERFK
FERIRRE. B, B IRE R — RS B A
AEA R KA e i f2 158 67, "TUMEE L A
A SE R 15O ERE.

1646 http://sioc-journal.cn/
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@
T e

@@

16

B 15 &% 16 5 ONOO 1M
Scheme 15 Reaction of probe 16 with ONOO

4 BREIRR MBRLIRS

B 2-FREOK O 5K AR AR 210 2-FR AR
@Iﬁﬂz%#%ﬁﬁ “ESIPT-+AIE” XUE P i 175 Y ] 148),
TR A IE R ST LSRR S MBI 2R R A
IRERATAEDD, 50T LR 58 6 (1 R S J e e i1
R, I T UORIRE BB OIS % 52 K.

T RGN AR G SRR, WAL
PECIREE F T B R 16 Bl (ALP) V5 PRI e oA S
X 2014 4, JEARBREHSIL, 2-F2 I A R BRT AN
SRR, WA T LRI IRED 17, BEER IS S I BH
1ET ESIPT i&7%, F-E0FHRARAF K, PR
B 17 78 Tris-HCl (pH=9.2)Z% /i v & HL 35 4 (0,58 .
16 ALP AAERITE LS, PRET 17 b A IR 6 2 [ ol 4,
B B “ESIPTHAIE” MR A B =41 (17-0H),

Chin. J. Org. Chem. 2022, 42, 1640~1650
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K H BRI 698 o (Scheme 16), X ALP A H FRAE
% 0.15 mU/mL, J& LUk EITEAD/KF BRI ALP 1) %%
. BEAk, FRET 17 AT FH 20 B T 9 - A A Tl G e
FAH By 4 R e A, 2% 50 Be v SRS R B R S8
Vi B A R R A RS A BT K G 2w
FEEREH SR BE T —ANF T

17-OH

ER 16 4 17 5 ALP IR
Scheme 16 Reaction of probe 17 with ALP
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OHO
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19

g

480 nm
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FIKT 100 fi5 )58 et om. X PR AT 545 RE 18
RN IR 57058 5 HaOn RAE MK SN, Bl IS K
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ST T BT R RS RO, ERER 19 IR TR 5 ] B 2
KA B KRR 19-OH. X P A IRERST Ho0,
HREAT R AT ) R U AL PR (Scheme 17), #8419 %
HoO, FRIM B8 B LU ERET 18 . B, B4 19 Bk
DN AT s AR A AT ZH 23 HoO, (8, R WIEREE 19
1ENE I AED) R 887 i Ho0, J5 T B AT BT .

2018 4, XK ER LAY Gl 1 G D A 0 iR
A (NTR) (18T B A R B 58 AR ET 20, PRI I A R IL 5
NEEE, kMR 1,6-TH BRI ER R R SR H Ak
&%) 20-OH (Scheme 18), 1ZH [H & A A “ AIE+ESIPT”
PERT. $REE 20 7E PBS Z2ibiii b Lot &, A
NTR JE R B “ESIPT+AIE” P45 (11774 20-OH,
PGB .

s

$ o

OH

620 nm

B 17 K% 18 A1 19 5 Ha0n (1 RHLER
Scheme 17 Reaction mechanism of probe 18 and 19 with H202

NO,

5
SR, O

20-OH

B 18 #4F 20 5 NTR KR
Scheme 18 Reaction of probe 20 with NTR
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ZIRET ] S R BT, AWM PELE, FTH T NTR (ks
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RN FH T I A i = g, = E B et T
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2020 4E, T HIR AT ALY 2R AR
Q1-OH) %6, FF& T A= B A I 187 284 o i
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AT LU IS R B TS A P A2 Fa 3R
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Scheme 19 Reaction of probe 21 with Cys/GSH/Hcy
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0.05~0.45 mmol/L i [Fl P S JHL 5] 27 4 A< B2 10 o s A .
PREF 22 W TRE4IM A H0, FI9Ee g, X0 T A
RN BIRZRFEET ESIPT M ALE i FE 28 eIRET R
BT — AN HT S SRR

Glu Gluconic acid
GOx
o \—{/
dNH o/\©\ H,0,
= .0
N B \'
(0] :
o

22

22-OH

B 20 #REF 22 5 H200 1R BEHLER

Scheme 20 Reaction mechanism of probe 22 with H2O2

2019 4F, Wang SECES R R L T 3B &)
Pk R (% 23), K AR 003 T O
Witlgz BAT “ESIPT+AIE” 15, 7 THF LR
HIFE K RS T, £ THT/H0 (V2 V=20 : 80V
T EARRUAS N . SR H0, kG, 2 2
Py B G AE B T R0 2R 45 74 (Scheme 21), K Kk 5 5 i
sam, BBt R, ket E . AV AN
o A REVEARSF U AL, ELA 2T 4 57 7w 7 R
H, JERA AT BRAh, 1R SRR K S
T HeLa 4HMLA1/N BUE R RAR, &% TAF 82T “ESI-
PT+AIE” P51 5 6 vt t B8 22 S I R 5 6 IR BT
SR ft T ARG B

B 21 85 23 SlE A T IR

Scheme 21 Reaction of probe 23 with superoxide anion
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1 484 nm 4b, KILH A E K AIE $5PE. HNA zZn® )5,
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5, MR B Zn® " (A .

/
o
=0
S \
H
\ o, Zn2+
I
(O 0]

24-(Keto Form) 24-(Enol Form)

BR 22 i 24 5z RN

Scheme 22 Reaction mechanism of probe 24 with Zn2"
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