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Figure 1 Synthesis route of R/S-(3-H-vinylimidazolium)
(1,1 -binaphthyl-2,2"-diyl hydrogenphosphate) (R/S-VIm
BNDHP).
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copolymers.

S-PAMVIm BNDHP 1) 45 1%, (& % 26 an €] 2
fli7R): 5 R-PAMVIm BNDHP & 5L, %5 S-
VIm BNDHP (0.25 g)« AM (4 g)Fl1 AIBN (0.093 g)
T DMSO (50 mL) H, &R 3 A EOREY
K (3.68 g, 77FE86.6%). WL L TH NMR
FAE, W 3(b) Pos, UESE IRV BT E R

[; i O NH,
70O HNTC
he N OTO
gg : & d
D,0
c-e,g-h

D,0 k

c-¢, g-h

if
_iedde

I N N N
858075706.5 )

4
J (ppm)

8 7 6 5 4 3 2 1 0
J (ppm)

K3 (a) R-PAMVIm BNDHP #1 (b) S-PAMVIm BNDHP 7£ D,0O #1 /] 1H NMR.,
Figure 3 'H NMR spectrum of (a) R-PAMVIm BNDHP and (b) S-PAMVIm BNDHP in D,0.
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Figure 4 Photophysical properties of copolymers: (a)~(b) fluorescence spectra; (c)~(d) delayed PL spectra and (e)~(f)
phosphorescence lifetime decay profiles of R/S-PAMVIm BNDHP-x (x=0.1%~4%) films (excitation wavelength: 300 nm);
(g) luminescence photographs of R-PAMVIm BNDHP-1% and S-PAMVIm BNDHP-1% films taken under and after the
removal of the 302 nm excitation source.
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Figure 5 (a) Absorption (b) CD (c) CPL spectra and (d) corresponding asymmetry factors (gy,,) of R/S-PAMVIm BNDHP-x
(x = 0.1%~4%) films.
b4, R-PAMVIm BNDHP-1% AT B XKL SH0.6s, BRK T I LKA IIFE (0.3 5),
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Figure 6 Visual-recognition behavior of R-PAMVIm BNDHP-1% films with different enantiomers: (a) RTP response of films
doped with D-histidine (top) and L-histidine (bottom); (b) RTP afterglow difference of films doped with D-phenyl lactate (top)
and L-phenyl lactate (bottom).
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Research paper

Preparation and Properties of Circularly Polarized Luminescent Ionic
Liquid Copolymer

HE Qiu-ting , XUE Fang-fang , LI Wan-bing , QI Yu, WANG Bin-min , WANG Hong *
(Key Laboratory of Functional Polymer Materials (Ministry of Education), College of Chemistry,
Nankai University, Tianjin 300071, China)

Abstract Circularly polarized organic afterglow materials with unique chiroptical properties and sustained
luminescence capabilities, exhibit significant potential for applications in 3D displays, information storage and
encryption, and chiroptical devices. In this study, a series of chiral ionic liquid copolymers with circularly
polarized afterglow properties were prepared and optimized by introducing axially chiral ionic liquid
copolymerization with acrylamide. The experimental results show that the R-PAMVIm BNDHP-1% and S-
PAMVIm BNDHP-1% films exhibit excellent circularly polarized luminescence performance, sustained green
ultra-long afterglow (~6 s), phosphorescence lifetimes of 1.02 s and 1.20 s, and luminescence dissymmetry
factors reaching 2.09x1073 and -2.52x1073, respectively. Based on their superior afterglow characteristics, these
materials were successfully applied to enantiomer recognition studies. Under the irradiation of 302 nm UV lamp,
the visual identification of D/L-histidine and D/L-phenyllactic acid could be achieved. This research successfully
developed a simple and efficient chiral recognition material, and also provided design insights for creating new
types of optical materials with multi-level information processing capabilities and chiral sensing properties.
Keywords Chiral ionic liquid copolymers, Circularly polarized light, Room temperature phosphorescence,
Chiral recognition
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