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A New “Turn-on” Fluorescent Probe for Visual Detection of Hydrogen Sulfide
LIU Chun-xia', MA Xing®, WEI Guo-hua'*, DU Yu-guo'*’
(1. State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences, Chinese
Academy of Sciences, Beijing 100085, China; 2. College of Chemistry and Chemical Engineering, University of Chinese Academy of
Sciences, Beijing 100049, China)
Abstract: Hydrogen sulfide( H,S) is one of the important parameters for characterizing water pollution. Therefore, fast and effective
detection method is in great need. Fluorescence analysis method gains wide attention because of unparalleled advantages. A new
colorimetric and fluorescent “turn-on” probe for H,S detection based on thiolysis by H,S was reported. 2-(2’-Hydroxyphenyl)
benzimidazole(HBI) , a kind of excited-state intramolecular proton transfer dye was chosen as the fluorophore because of large Stokes
shift and high fluorescence quantum yield. It was found that the fluorescence intensity of testing system increased with the addition of
H,S and accompanied with a color change from pale yellow to purple. The visual detection limit was 3 wmol-L~". The new fluorescent
probe showed a good selectivity for H,S over other anions and a good fluorescence response in a relatively wide pH range. The response
process was finished in five minutes with a 100-fold fluorescence enhancement. The probe provides a new method for the detection of
H,S.

Key words : hydrogen sulfide; nucleophilicity; visual detection; fluorescent probe; detection
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Fig. 1 Detection mechanism of probe 1 for H,S
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Fig. 2 Synthesis of probe 1

1.2.1  lalA& HBI B4 AL

Pk B (0.61 g, 5 mmol) FlV & B2 =44
(0.52 g, 5 mmol) & T 100 mL = IR, A 20
mL JC/K OB AR, W R HEFE 4 he SRR AR
e (0.54 g, 5 mmol ) A FE 20 mL DMF i fin )
IR, AR R TLC Wi, RN s, B
RSP DKK b BT R ORE , Hhk, TR, ok 2
F4E S (A @b a4 HBI 0. 788 g, P2 % 75%. 'H
NMR( DMSO, 400 MHz), &: 13.20 (s, 1H), 13.16
(s, 1H), 8.06(d, J=6.8 Hz, 1H), 7.72(d, J =6.4
Hz, 1H), 7.61(d, J=6.4 Hz, 1H), 7.73 ~7.29(m,
3H), 7.05 ~7.00(m, 2H); “C NMR (DMSO, 100
MHz), 6: 158.0, 151.7, 140.8, 133.1, 131.7,
126.2, 123.3, 122.4, 119.1, 117.9, 117.2, 112.6,
111.5; ESI-HRMS (C,H,N,0 i % f4), m/z:
211.0876(211.0866) [M+H]*.
1.2.2 HIsEY 1 AL

R 15 2 By i fal 44 HBI 0.21 g (1 mmol) |
NBD-C1 0.22 mg (1.1 mmol ) Fl#&FZ &1 0.28 g (2

mmol ) B F 50 mL H. R+, it A DMF(5 mL),
FRTIHEFE 2.5 he RN ERIEKBE, T We4s,
Rk ZAT Al ( LR L TR/ A ik =4/1) 155
B [E A 0.26 g, 7% 71%. 'H NMR ( DMSO-d6,
400 MHz) , 8: 9.91(s, 1 H), 8.74(d, J=8.0 Hz,
1H), 7.85(d, J=8.0 Hz, 1H), 7.64(dd, J, =1.2
Hz, J,=7.6 Hz, 1H), 7.61(d, J=7.6 Hz, 1H),
7.43 ~7.37(m, 2H), 7.34 ~7.27(m, 2H), 6.95
(t,J=7.6 Hz, 1H), 6.68(d, J=8.0 Hz, 1H); "C

NMR ( DMSO-d6, 100 MHz), &: 155.0, 151.4,
147.8, 144.0, 142.4, 135.5, 135.2, 132.7,
132.2, 131.9, 131.6, 127.1, 123.8, 123.4,

119.6, 119.3, 116.1, 115.7, 111.5; ESI-HRMS
(CoH, N,O, HHEAE) , m/z: 372.069 8(372.0727)
[M-H] .
1.3 LAk
1.3.1  FRifER A EC

FHEBEF AR &R S 1.0 mmol - L' A&7 1k 44
(Na,S) bRV W (250 hs A H,S k) s H
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Fig. 3 Fluorescence and colour changes of probe 1 before

and after adding Na, S at room temperature
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Fig. 4 Time-dependent fluorescence spectra of probe 1 on reaction with Na,S at room temperature
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Fig. 6 Fluorescence titration curves of probe 1 with Na,S
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Fig. 7 Study on ion selectivity of probe 1
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addition of different concentrations of Na,S
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