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Synthesis of a highly selective and sensitive turn—on fluorescent sensor based on nicotionhydrazide for
detecting AI* in cellular imaging
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Abstract  Objective: To develop a novel Al (Il) fluorescent probes with high sensitivity and good selectivity based on acylhydrazone
Schiff base ligand. Methods: An acylhydrazone derivative 2-hydroxy—1-naphthylaldehyde nicotinoyl hydrazone (HL) was synthesized by
combining 2-hydroxy—1-naphthaldehyde with nicotinohydrazide, and its structure was characterized with IR and '"H NMR. It was confirmed
that HL could be used to detect AI** ions in sample by fluorescence spectra and Al** ions in cells by bioimaging. Results: HL with AI**
exhibited a significant enhancement in the fluorescence emission and was highly selective among different cations by forming a 2:1
complex, with a recognition mechanism based on excited—state intramolecular proton transfer (ESIPT) and intramolecular charge transfer
(ICT) mechanism, which was proved by computational calculations using density functional theory (DFT). HL displayed good linear
relationship with AI*" at low concentration and the limit of detection was 2.3 nmol/L.. Conclusion: Due to the outstanding features in AI* ion
fluorescent detection, the novel acylhydrazone Schiff base ligand will lead to new discoveries in the fields of fluorescent sensors for
medicine.
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solution upon the addition of increasing amount of AI*

2,12 BEME EAE L SIMARNAHRSEE T
SO JE AT AL LI 409 nm YETR



296 FHEHKRESK

24 %

R R AR SO AR L AF L& 3 Bk, AT
DIE Y BEARERED LoINACK TR 48 B 1 A 98 o i
AR, BAR LT A M 4R B T EE R B
ZE TROARE L (K . Ca® Na* He B MR B & Lk
BE ) 50 f% ,Cd>* Mn* & B2 02 LR BE Y 10 £%,
Mg Fe* Co* Ni* Cu® Zn* U 2 LM ER) 5 %,
AP B LWREERY 1A%, AL E 5 W4 25
TFIARIG , BOMR L 280 A 3R
A AP B Lo AR BT, B PO R
LSRR S HA B e e

3007
2507
2007

1507

DEIEERIE /a.u.

100

507

450 500 550 600 650
WA /mm
B3 RS F L ERE/ Tris-HC B BH R, MARBEEEF
RITHHE (Nex = 409 nm)
Fig 3 Fluorescence spectra of probe L in the presence of various

metal ions in methanol/Tris—HCI solution (Aex = 409 nm)
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