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Research Progress on Reactive Small Molecule Fluorescent Probes
Based on the Formation and Cleavage of Covalent Bond
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(GDMPA Key Laboratory for Process Control and Quality Evaluation of Chiral Pharmaceuticals, Guangzhou Key
Laboratory of Analytical Chemistry for Biomedicine, Key Laboratory of Theoretical Chemistry of Environment
(Ministry of Education), School of Chemistry, South China Normal University, Guangzhou, 510006)

Abstract Fluorescent probes based on covalent bond formation and cleavage mainly undergo specific chemical recognition
reactions between the probe and the analyte. After meeting with the analyte, the active chemical bonds in the original probe
molecule undergo selective cleavage or substitution reaction, and new product changes the fluorescence signal (fluorescence
intensity, emission wavelength, efc.) in the system, thereby achieving the detection of specific analytes. In recent years, these
reactive fluorescent probes have received increasing attention due to their high specific selectivity, and sensitivity. Therefore,
based on the different reaction modes between their active chemical bonds and analytes, these reactive small molecule
fluorescent probes involving the formation and cleavage of covalent bond are further divided into two categories as
decomposition type reaction and combination type reaction probes. According to this classification, the molecular design and
synthesis of small molecule fluorescent probes based on covalent bond formation and cleavage, the mechanism of interaction
with analytes, and various detection applications in detecting metal ions, inorganic anions, inorganic small molecules, organic
small molecules, biologically active molecules, etc., are systematically reviewed, with a particular focus on summarizing their
progresses in the past five years. Due to the fact that probes by the combination type reaction mechanism have both adsorption
and removal functions, they are highly compatible with the current advocacy of green chemistry. Therefore, in the future, it is
necessary to further expand the application fields of fluorescent probes based on covalent bond formation and cleavage, espe-
cially to strengthen the design and application of novel probes involving in the mechanism of the combination type reaction
due to its being highly in line with the principles of green chemistry when the analyte is harmful.
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Scheme 1 Synthesis of fluorescent probe 2 and its mechanism
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Scheme 2 Synthesis of fluorescent probe 4 and its mechanism
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Scheme 3 Synthesis of fluorescent probe 6 and its mechanism
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Scheme 4 Synthesis of fluorescent probe 10 and its mechanism
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FH TR0 0 5 55 # 4K P FR) A I PR REE g ot L s Joe A2 5 DL 1)
TERAN, FHTAEIEG K, ERARFES ST HEE
IS 150 J3m, AH T = A 80 R R A O Vs,

6

27 trans-single band

HomTw WAL E d % B0 B hr i)
PEEE ISR AT R B2 “ 2L HE " . DR, $R%E
27 RIS T AAT “RFLHE” IR, A RFFH
AL EIERE NS, A, L 2R I L G SR PR AR
R R S RIS AN IR e BEEREF T R B £
ALY 3-8

Ffehdh, I A BB HLERR AT AT T
—UE P RIHR 100% M B, LASEIL A E & AH
ML RTINS PRSI B T 98 e R4 28, HAR
RO A58, [EIMANRGREES, REHT 28
A P 3 (4] 5 TR e s 4% R A2 Mlichael JIMARJON, A
TR S R L B2 . RN, e G (28 R RS
th, FREF 28 BESZELARHRAS I A 4515 (Eq. 14).

EAE R R, R WA R OB %, 1
B EEMSNANME, B RS E R AR 100%
M “Ae BB R HLER A LN 37 98 S ERE SR,
Raymo PRARZHIIE B T 2O6HRET 29, HM B G R WG
Hl. & e RINERE AT A VIS &, AR
BN, TEMMANH0 5, $REF T 29 HIREMEJLIATE H,0
FIVER RRHTIF, KA TR TFEE R, fFEIRE 45
PR AR, TR ST H 2R €058 H(Scheme 11). 5164
TE I B A B PR BRI B AR L, RER 29 TTEZKVA R
BRI A 8 o P S I 22 B0 % TG QR AR, R
x.

3 REERE

AR, AR T IR S VI A AL 1
SOETRER I B HITHIE 700381390, 10 2 Ao U0 fif 52 ) E AL

O O ICTOnKO

N N
N i -
N |C?NH N Na é:N
|
/
&N g
OH OH

An 100% atom

is-single band
cis-singie ban utilization product

B 10 HREF 27 Sk ke fE AL

Scheme 10 Mechanism of interaction between probe 27 and pyrrolidine
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P TAOL 2 A 5 S P A WL, R LR PR kb
2 Jorp, 5 “O B N7 HLBE R 2O IRE A L, 2
T “UAHBR R JFI A PN F O REH Ew F R
A )RR, Frl 2l id Michael JAK
Diels-Alder PRk &5 s SATLERZEAT RIS, AS: Uik 72 7]
Bf e BB AN L BR a5 D RE. BEME, HErx T “1b
G (CRE A2 0 R ) Ji B A ML/ 73 - 2R R
B HARIETIR A BR.

BRIk, MRt M ERE, REARK, Bl
THIHZE 100% 5 B AR IATLEE, Jf i gk (kA
FB, #t— 0 R EINERAR ) = T R N A L
INGFIEERER, DIIASZEL RS kN FEH
B 11 ks I S R B Bk, AR R LR A AT,
HRIR OB TR mE TR BRSNS SO A AL
RN, X TR EHEIBNS R BB FER S i
F B KA R EAE 2 M 3 R
LRSS ).
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