;A A
CHINESE JOURNAL OF LUMINESCENCE

XEHES: 1000-7032(XXXX)XX-0001-16

LT EL A e T Pk sl BT 45 PO T 52 30k Jie
BRJE, EAE, X5, AR, ZRE, © &

49
(€L IV RNl % S T e o i B o S IR R e 'ﬁﬁﬂ%’iﬁé@ﬁw , A HUEER R R 28 B TSR
W B 311121)

FEEE ¢ 204 (NIR) WS T4k 43 7 bR e LTk o 2 035 R0 0 S8 b T AR R I 800 A e
T R AR W A IR A Y U B R B R S o R S 2T A T PR RO TS A W R T SRR AR
R 0y B P 0 o R ' AR L R RO E M S R A B VAR A S T PR ARAT R AT T AR B AT 5T
R o RSO T BT RN SRR B R SR L 21 AR TP SRR TR 4 ) ) A A B A T
PR 5 AN iR A A B0 T 1 50 L R0 28 3 A el T 03 T T e 2 206 DU i 2 S A2, o 0 T 45 A 4 W X
PG PERE RS R S HLE o 7R SE A b, RS Y ET AT S AR AL L1 A o N TR B 4 R T A R R T L R SEBR
N 2 A 45 75 TR TET I ) 5% S Bk L A oA 7 2R e P BB T £ AR T D 2 b R i 1 5 0 4R IS %

x 8 iR aTashl; Tk RIEC S 4 s BODIPY s R IR & Ot

HESES: MERARIRAD .
DOI: 10.37188/CJL.20260212 CSTR: 32170.14.CJL.20260212

Research Progress on Near-Infrared Absorbing Chiral
Fluoroboron Complexes

DUAN Sikang, PANG Banghui, DONG Xiaohan, ZHOU Qingyun, WANG Sisi", LU Hua’

(College of Materials, Chemistry and Chemical Engineering, Key Laboratory of Organosilicon Chemistry and Material Technology ,
Ministry of Education, Hangzhou Normal University, Hangzhou 311121, China)

* Corresponding Authors, E-mail: sisiwang@hznu.edu.cn; hualu@hznu.edu.cn

Abstract: Near-infrared (NIR) absorbing chiral molecular materials combine chiral optical activity with near-infra-
red excitation properties, demonstrating broad application prospects in cutting-edge fields such as circularly polar-
ized light detection, bioimaging, phototheranostics, and biosensing. Among these, NIR-absorbing chiral fluorobo-
ron complexes, which integrate the excellent photophysical properties with chiral features of the fluoroboron frame-
work, such as high molar extinction coefficients, good photostability, and tunable excited states, have emerged as a
research hotspot at the intersection of chiral materials. This review summarizes the construction strategies for NIR -ab-
sorbing chiral fluoroboron complexes from the perspectives of structure - activity relationships. It covers four main
approaches including chiral group induction, asymmetric catalytic construction of boron-stereogenic centers, heli-
cene-type skeleton construction and supramolecular chiral assembly. The focus is on analyzing the effects and mecha-
nisms of structural modifications on chiral optical properties. The review also summarizes the key challenges in cur-
rent research, including expanding the NIR response depth, enhancing the chiral optical factor, improving water sol-
ubility, and facilitating practical application translation, aiming to provide a reference for the design and application

of new high-performance NIR-absorbing chiral optical materials.
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Fig. 1 ~ Construction strategies of Near-infrared absorbing chiral fluoroboron complexes
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Fig. 2 (a) Structures of complexes 1 and 2; (b) Electronic UV-Vis absorption and CD spectra of 2 in dichloromethane solution
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Fig. 3 (a) Structures of complexes 3~6; (b) CPL-LSCM images of complex 6 in living cells
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