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1. Experimental

1.1 Synthesis process of the BTAB
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Figure S1 Synthesis of the BTAB

Synthesis of compound a

The compound 2,7-dihydroxynaphthalene (1.0 g, 6.25 mmol, 1.0 equiv.) was dissolved in a solution 

of anhydrous DMF (10 mL) under an argon atmosphere. NaH (60 %, 299 mg, 7.49 mmol, 1.2 equiv.) 

was subsequently added to the reaction mixture at -15 degrees Celsius and stirred until the evolved 

hydrogen gas was completely discharged. Then, bromo-methyl methyl (780.1 mg, 6.25 mmol, 1.0 equiv.) 

ether was introduced into the system at -15 degrees Celsius and allowed to react at room temperature for 

6 hours. After the reaction, EA was used for extraction and PE/EA=10:1 column chromatography to 
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obtain a (1.41 g, 5.68 mmol, 91%).1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.8 Hz, 2H), 7.34 (s, 2H), 

7.11 (d, J = 8.8 Hz, 2H), 5.29 (s, 4H), 3.53 (s, 6H).

Synthesis of compound b

The compound a (2.0 g, 8.06 mmol, 1.0 equiv.) was dissolved in anhydrous ether (45 mL) under an 

argon atmosphere. Once completely dissolved, tert-butyllithium (1.3 M, 9.25 mL, 1.5 equiv.) was 

gradually added to the system at a temperature of -20 degrees Celsius while stirring for a duration of 2 

hours and 30 minutes. Subsequently, anhydrous DMF (21 mL) was added at -20 degrees Celsius and 

continued to stir for another hour. Following this step, a solution of 4M HCl (10 mL) was vigorously 

stirred into the reaction system for a period of 30 minutes. The resulting mixture was then extracted using 

EA and separated by column chromatography with a ratio of PE/EA=10:1 yielding the final product mass 

(1.78 g, 6.44 mmol, 80%).1H NMR (400 MHz, CDCl3) δ 8.31 (s, 1H), 7.80 (d, J = 8.9 Hz, 1H), 7.38 (s, 

1H), 7.30 (s, 1H), 7.11 (d, J = 9.0 Hz, 1H), 5.39 (s, 2H), 5.30 (s, 2H), 3.56 (s, 3H), 3.52 (s, 3H).

Synthesis of compound c

Compound b (1.0 g, 3.62 mmol, 1.0 equiv.) was dissolved in 40 mL of isopropyl alcohol and 

subsequently treated with 20 mL of 5M hydrochloric acid at a reaction temperature of 60 °C for a duration 

of three hours. The resulting mixture was subjected to extraction using EA followed by separation via 

column chromatography (PE/EA=5:1) to yield the final product c (638 mg, 3.39 mmol, 92%). 1H NMR 

(400 MHz, DMSO) δ 10.67 (s, 1H), 10.25 (s, 1H), 10.07 (s, 1H), 8.18 (s, 1H), 7.73 (d, J = 8.9 Hz, 1H), 

7.51 (s, 1H), 7.19 (d, J = 8.9 Hz, 1H), 4.52 (s, 1H).
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Synthesis of compound d

The benzotriazole (1 g, 8.39 mmol, 1.0 equiv.) was dissolved in a DMF solution, followed by the 

addition of K2CO3 (2.32 g, 16.8 mmol, 2.0 equiv.) and chloroacetonitrile (697.2 mg, 9.23 mmol, 1.1 

equiv.). The resulting solution was stirred at room temperature overnight. Product d (1.08 g, 6.88 mmol, 

82%) was obtained. 1H NMR (400 MHz, CDCl3) δ 7.91 – 7.80 (m, 2H), 7.49 – 7.36 (m, 2H), 5.66 (s, 

2H).

Synthesis of compound e

Compound c (500 mg, 2.66 mmol, 1.0 equiv.) and compound d (420 mg, 2.66 mmol, 1.0 equiv.) were 

dissolved in anhydrous ethanol (5 mL) and stirred at room temperature until fully dissolved. Two drops 

of piperidine were subsequently added to the reaction mixture which was then allowed to react overnight 

at room temperature. The resulting precipitate was filtered off from the reaction system followed by 

stirring with 6M hydrochloric acid (6 mL) under reflux conditions overnight. The resulting mixture was 

extracted using EA and further purified through column chromatography to yield product e (438 mg, 

1.33 mmol, 50%).1H NMR (400 MHz, DMSO) δ 11.34 (s, 1H), 8.82 (s, 1H), 8.36 (s, 1H), 8.30 (s, 1H), 

8.10 – 8.00 (m, 2H), 7.92 (d, J = 8.7 Hz, 1H), 7.62 – 7.53 (m, 2H), 7.62 – 7.54 (m, 2H), 7.50 (d, J = 8.7 

Hz, 1H), 7.50 (d, J = 8.7 Hz, 1H), 4.77 (s, 1H), 4.77 (s, 1H).   13C NMR (101 MHz, DMSO) δ 155.96 

(s), 155.42 (s), 150.17 (s), 144.80 (s), 140.31 (s), 136.77 (s), 131.81 (s), 130.07 (s), 128.35 (s), 126.21 

(s), 125.77 (s), 119.38 (s), 118.68 (s), 115.04 (s), 108.84 (s).

Synthesis of the BTAB

The compound e (200 mg, 0.61 mmol, 1.0 equiv.) was dissolved in 10 mL of anhydrous dichloride. 

Subsequently, the system was supplemented with 5 drops of triethylamine and acrylyl chloride (82.5 mg, 
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0.91 mmol, 1.5 equiv.), followed by overnight reaction at room temperature. The solvent in the reaction 

mixture was then removed and purified using column chromatography with a PE/EA ratio of 5:1. This 

process yielded the resulting probe BTAB (151.3 mg, 0.4 mmol, 65%).1H NMR (400 MHz, DMSO) δ 

9.06 (s, 1H), 8.69 (d, J = 8.1 Hz, 1H), 8.29 (d, J = 8.9 Hz, 1H), 8.15 (s, 4H), 8.01 (s, 1H), 7.64 (t, J = 

10.2 Hz, 3H), 7.55 (d, J = 9.0 Hz, 1H), 6.62 (dt, J = 17.3, 13.8 Hz, 3H), 6.31 (d, J = 10.2 Hz, 1H).13C 

NMR (101 MHz, DMSO) δ 164.59 (s), 150.81 (s), 150.27 (s), 144.93 (s), 140.11 (s), 135.97 (s), 134.75 

(s), 131.39 (s), 131.16 (s), 128.51 (d, J = 8.5 Hz), 127.96 (s), 122.62 (s), 118.82 (d, J = 9.3 Hz), 112.61 

(s), 55.42 (s), 29.51 (s).
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2. Characterization of organic molecules

Figure S2 1H NMR spectrum of the compound e

Figure S3 13C NMR spectrum of the compound e
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Figure S4 1H NMR spectrum of the compound BTAB

Figure S5 13C NMR spectrum of the compound BTAB
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Figure S6 The HRMS of BTAB

3. Mechanism of the BTBA detection
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Figure S7 Reaction of BTAB with Cys
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Figure S8 The NMR of the reaction mechanism between BTAB and Cys

Table S1 Probes for Cys detection in recent years

Probes
Liner range 

(μM)

DL 

(nM)

Response 

time
Ref.

OO OH

S N 0-14 88.2 4 s [1]

N OO

N

O

N
C
S

0-100 16.3 50 min [2]
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O NN

O

O

6-20 290 1.5 min [3]

N

O
O

0-100 4 30 min [4]

S O N O
N

NO2

N

NC CN

0-60 54 30 min [5]

O

O

O

O

O

N
N

O

N
O 0.1-6 7.5 2 s [6]

O

O
O

O

N
O

0-20 160 5 min [7]

N

S

O

NO2O2N 0-50 1300 15min-20 min [8]

OO

N

O

N

N

O 0.3-10 154 13 min
This 

work

DL: detection limit
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