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Synthesis and Properties of a Novel NIR Ratiometric
Fluorescent Probe for CN™ Detection

Peng Mengjiao®, Li Jing, He Juanni, He Xin, Wan Weidong
( Department of Energy and Chemical Engineering, Shaanxi Polytechnic University, Xianyang, 712000)

Abstract A novel near-infrared ( NIR) ratiometric and colorimetric fluorescent probe RFS has been synthesized
for cyanide detection. RFS employs a hybrid molecule possessing both rhodamine and fluorescein structural
characteristics as fluorophore, which combines the advantages of both, including good water solubility and good
optical properties. The detection of cyanide was performed via the nucleophilic attack of cyanide anion toward the
polarized C=N double bond of the recognition unit hemicyanine. This resulted in the blockage of the m-conjugated
system and suppresses the intramolecular charge transfer (ICT) effect, which consequently caused variations in the
dual-wavelength fluorescence and UV-Vis absorption. The ratiometric fluorescent change occurred at 570 and 675
nm, and the colorimetric change was characterized by a color shift from purple to pink. With the incorporation of
hemicyanine recognition unit, the conjugation system is further extended. This results in the fluorescence emission
wavelength of RFS red-shifted to 675 nm, which belongs to the near-infrared region. RFS provides a method for
detecting cyanide ions in complex aqueous systems, and its colorimetric signal also enables the potential for
instrument-free, visual detection through naked-eye observation.
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L.2.1 &% 1 MG
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R R S, IR R R R, IE T B
Shdh, 19 5] 12.3g R A RS 1, 7R
79% , %% 55 200~202 °C ,'H NMR (400MHz , DMSO-
dy)8:1.08(1,J=6.8Hz,6H),3.37(q,J=6.4Hz,
4H),6.08(s,1H) ,6.17(d,J=8.0Hz,1H) ,6.79
(d,J=8.0Hz,1H),7.37(d,J=8.0Hz,1H) ,7. 62
(m,2H),7.97(d,J=8.0Hz,1H) ,12.59(s,1H) ,
13.11(s,1H) .
1.2.2 A RF 96K
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31%,'"H NMR (400MHz, CDCl,) 8: 1. 18 (t, J =
6.8Hz,6H) ,3.37(q,J=6.8Hz,4H) ,6.39(d,J=
8.4Hz,1H),6.48 (s, 1H),6.57 (d, J = 8. 8Hz,
1H),6.80 (s, 1H),7.01 (s, 1H),7.22(d, J=
7.4Hz,1H) ,7.68 (m,2H),8.05(d, J = 7. 2Hz,
1H), 9.57 (s, IH), 11.19 (s, 1H);”C NMR
(101MHz, CDCl, ) &; 12.4, 44.5, 83.0, 97.7,
104.4,108.9,113.2,117.8,123.9,125.1,125.9,
126.9,128.7,129.8,135.1,135.5,149.7,152.2,
152.5,157.8, 162.9, 169.3, 194. 6; ESI-HRMS,
m/z:CosHyy NOS [ M+1]7 BB 416. 1492 SEIME
416. 1483;FT-IR (KBr, em™) :3672, 1750, 1625,
1521,1405,875,801,697,
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J=8.0Hz,1H) ,6.51(d,J=8.0Hz,1H) .
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Tab.1 Comparison of fluorescence data between fluorophore and probe

L] An®/nm Aot /nm Stokes {3 #%/nm POl r=F
RF 530 555 25 0.43
RFS 535 590 570 35 85 0.58 0. 44

CN™ HA SR AL, Rl v S8k ORI e M ]
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Fig.1 Recognition mechanism of probe RFS for CN™
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Fig.5 Effect of time on the detection of CN™ by probe RFS
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Fig. 6 Selectivity of probe RFS for detecting CN™
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Fig.8 CN~ concentration-dependent FL spectra of probe RFS
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Fig.9 Photograph of the solution of probe RFS and RFS+CN".
(a) Excitation at 365 nm under UV lamp; (b) Natural light
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