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1. Preparation of probe-thiol conjugates 
To a solution of probe (20 mM) and potassium carbonate (1 equiv ex) in DMSO-d6 was added 2-

mercaptoethanol(ME, 2.5 equiv) and time-dependent 1H NMR spectra were measured at rt. 
 

 
2-ME 

1H NMR (200 MHz, DMSO-d6): δ 7.80 (s, 1H), 7.40 (d, 1H, 3J = 8.8 Hz), 6.68 (dd, 1H, 4J = 2.4 Hz, 3J = 9 Hz), 
6.51 (d, 1H, 4J = 2.4 Hz), 4.26 (t, 1H, 3J = 7.4 Hz, C*H), 3.46 (m, 2H, -CH2OH), 3.43 (q, 4H, 3J = 6.8 Hz, -
NCH2CH3), 3.11 (dd, 2H, 3J = 7.6Hz, 3J = 7.4Hz C*HCH2), 2.53 (m, 2H, -SCH2CH2OH), 2.10 (s, 3H, -COCH3), 
2.36 (s, 3H, -COCH3) 1.10 (t, 6H, 3J = 6.8 Hz, -NCH2CH3). 
 
 

 
4-ME 
 1H NMR (200 MHz, DMSO-d6): δ 7.83 (s, 1H), 7.38 (d, 1H, 3J = 9.0 Hz), 6.70 (dd, 1H, 4J = 2.4 Hz, 3J = 9 Hz), 
6.50 (d, 1H, 4J = 2.4 Hz), 4.90 (d, 1H, 3J = 11.8 Hz, C*HCH), 4.78 (t, 1H, 3J = 5.8 Hz, OH), 4.40 (d, 1H, 3J = 
11.8 Hz, C*H), 3.48 (m, 2H, -CH2OH), 3.42 (q, 4H, 3J = 7.0 Hz, -NCH2CH3), 2.51 (m, 2H, -SCH2CH2OH), 2.33 
(s, 3H, -COCH3), 2.10 (s, 3H, -COCH3), 1.10 (t, 6H, 3J = 7.0 Hz, -NCH2CH3). 
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2. Computational study 

HOMO-LUMO energy gap for 2: 314.010 kJ/mol HOMO-LUMO energy gap for 2+Cys: 375.919 kJ/mol

Compound 2-HOMO Compound 2+Cys-HOMO

Compound 2-LUMO Compound 2+Cys-LUMO

 
A 

Compound 4-HOMO
Compound 4+Cys-HOMO

Compound 4-LUMO Compound 4+Cys-LUMO

HOMO-LUMO energy gap for 4: 311.752 kJ/mol HOMO-LUMO energy gap for 4+Cys: 372.821 kJ/mol  
B 

Fig S1. DFT calculation of 2 and 4 with Cys (Spartan 2010, B3LYP, 6-31G*). Atomic color codes: C (black), N 
(blue), O (red), H (white). (A) 2 with Cys, (B) 4 with Cys.
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3. Fluorescence spectra of 2 
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Fig S2. Fluorescence spectral changes of 2 (10 µM) in HEPES (0.1 M HEPES, pH 7.4) upon addition of various 
amino acids (1000 equiv). (B) The competition graphs of GSH over various amino acids (AA, 1000 equiv). 



S5 
 

4. NMR spectra 
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Fig. S3. 1H and 13C NMR spectra of 1 in CDCl3. 
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Fig. S4. 1H and 13C NMR of 2 in CDCl3. 
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Fig. S5. 1H and 13C NMR spectra of 3 in CDCl3. 
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Fig. S6. 1H and 13C NMR spectra of 4 in CDCl3. 
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Fig. S7. Full 1H NMR spectra of 2 (20 mM) in DMSO-d6 upon the addition of ME (2.5 equiv). (A) 0 min, (B) 
10 min, (C) 1h 10min. 
 



S10 
 

 
 
Fig. S8. Full 1H NMR spectra of 4 (20 mM) in DMSO-d6 upon the addition of ME (2.5 equiv). (A) 0 min, (B) 5 
min. 
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5. Mass spectra 
 

 
Fig. S9. Mass spectra of 2.  
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Fig. S10. Mass spectra of 3.  
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Fig. S11.Mass spectra of 4. 
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