
1

Supporting information

A naphthalimide-indole fused chromophore-based fluorescent 
probe for detection of biothiol with a red emission and a large 
Stokes shift 
Yifan Rong a, Chen Wang a, Panfeng Chuai a, Yunfan Song a, Shuang Zhou a, Peng 
Hou b, Xingjiang Liu a,, Liuhe Wei a,, Xiangzhi Song c

a College of Chemistry and Molecular Engineering, Zhengzhou University, 

Zhengzhou, Henan Province, 450001, China
b College of Pharmacy, Qiqihar Medical University, 333 Bukui Street, Qiqihar, 

Heilongjiang Province, P. R. China, 161006.
c College of Chemistry & Chemical Engineering, Central South University, Changsha, 

Hunan Province, 410083, China

Contents
Fig. S1. .....................................................................................................................................2
Fig. S2.. ....................................................................................................................................3
Fig. S3. .....................................................................................................................................3
Fig. S4. .....................................................................................................................................4
Fig. S5. .....................................................................................................................................5
Fig. S6. .....................................................................................................................................5
Fig. S7. .....................................................................................................................................6
Fig. S8. .....................................................................................................................................6
Fig. S9. .....................................................................................................................................7
Fig. S10.. ..................................................................................................................................7
Fig. S11. ...................................................................................................................................8
Fig. S12. ...................................................................................................................................8
Table. S1. .................................................................................................................................9

Corresponding authors at: College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou, 

Henan Province, 450001, China.

E-mail addresses: xingjiangliu@zzu.edu.cn (X. Liu), weiliuhe@zzu.edu.cn (L. Wei). Corresponding author.

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2019



2

Fig. S1. Left: The normalized absorption and emission spectra of Compound 4 in PBS buffer (10.0 
mM, 1.0 mM CTAB, pH = 7.4). Right: The absorption and emission spectra of probe 1 in the absence 
and presence of Cys, Hcy and GSH in PBS buffer (10.0 mM, 1.0 mM CTAB, pH = 7.4).
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Fig. S2. (a) Fluorescence spectra of Probe 1 (10.0 μM) after reacting with Cys (0.0-3.5 equiv.) in 
PBS buffer (10.0 mM, 1.0 mM CTAB, pH = 7.4) for 4 min at 25 °C (λex = 488 nm). (b) 
Fluorescence intensity at 590 nm of Probe 1 (10.0 μM) against Cys concentration. Inset: the linear 
correlation between fluorescence intensity at 590 nm and the concentration of Cys (0-2.5 μM). 

Fig. S3. (a) Fluorescence spectra of Probe 1 (10.0 μM) and after reacting with Hcy (0.0-3.5 equiv.) 
in PBS buffer (10.0 mM, 1.0 mM CTAB, pH = 7.4) for 4 min at 25 °C (λex = 488 nm). (b) 
Fluorescence intensity at 590 nm of Probe 1 (10.0 μM) against Hcy concentration. Inset: the linear 
correlation between fluorescence intensity at 590 nm and the concentration of Hcy (0-3.5 μM).
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Fig. S4. Fluorescence spectra of Probe 1 (10.0 μM) towards GSH (3.5 equiv.) with other relevant 
species (3.5 equiv.) in PBS buffer (10.0 mM, 1.0 mM CTAB, pH = 7.4). The spectra were 
recorded after reacting 4 min at 25 °C. λem = 590 nm, λex = 488 nm. (1. Arg, 2. Ile, 3. Ser, 4. His, 5. 
Ala, 6. Phe, 7. Glu, 8. Trp, 9. Thr, 10. Val, 11. Lys, 12. Asp, 13. Tyr, 14. Leu, 15. Gly, 16. Pro, 17. 
Met)

Fig. S5. Fluorescence spectra of Probe 1 (10.0 μM) towards (a) Cys and (b) Hcy (3.5 equiv). with 
some relevant species (3.5 equiv.) in PBS buffer (10.0 mM, 1.0 mM CTAB, pH = 7.4). The 
spectra were recorded after reacting 4 min at 25 °C. λem = 590 nm, λex = 488 nm. (1. Arg, 2. Ile, 3. 
Ser, 4. His, 5. Ala, 6. Phe, 7. Glu, 8. Trp, 9. Thr, 10. Val, 11. Lys, 12. Asp, 13. Tyr, 14. Leu, 15. 
Gly, 16. Pro, 17. Met)
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Fig. S6. The 1H NMR spectrum of reaction product between Probe 1 and Cys in DMSO-d6.

Fig. S7. The HRMS spectrum of reaction product between Probe 1 and Cys.
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Fig. S8. The cytotoxicity of Probe 1 at different concentrations (0 μM, 2 μM, 5 μM, 10 μM, 15 
μM and 20 μM) in MCF - 7 cells for 24 hours.

Fig. S9. The 1H NMR spectrum of Probe 1 in CDCl3.
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Fig. S10. The 13C NMR spectrum of Probe 1 in CDCl3.

Fig. S11. The HRMS of Probe 1.
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Fig. S12. The emission spectra of probe 1 in response to biothiols at different pH values.
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Table. S1 Fluorescent probes for biothiols.

Probe λex/λem
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