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Harinath Chakrapani*

 

Abstract We describe here hitherto unexplored chemistry of 

the sulfinate ester functional group as being highly selective 

towards nucleophilic substitution by thiols in physiological 

pH. Using this cleavable trigger, an optical thiol probe that is 

suitable for thiol bioimaging has been developed. 

 

Scheme 1. Design of a sulfinate ester as a thiol probe: the sulfinate ester 

attached with a latent fluorophore is expected be cleaved by a thiol to produce a 

thiosulfinate and a fluorescent alcohol. Inset: compounds 1 and 2. 
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Figure 1. (a) Fluorescence spectra recorded with 1 (10 M) alone in pH 7.4 buffer 

and upon reaction with cysteine (100 M) after 30 min; inset: a photograph of 

the cuvette after additon of cysteine. (b) Absorbance spectra recorded with 1 (50 

M) alone in pH 7.4 buffer and upon reaction with cysteine (500 M) after 30 

min; inset: a photograph of the cuvette after additon of cysteine. (c) Fold-

increase in fluorescence after exposure of 1 (10 M) to 10 eq. of various 

glutathione (GSH), amino acids, ROS, RNS and Fe(II) in pH 7.4 buffer after 30 min 

(d) Fluorescence spectra recorded when 1 (10 M) was reacted with cysteine 

(100 M) in pH 7.4 buffer. (e) Thiol probe 1 (10 M) was independently exposed 

to various equivalents of cysteine and fluorescence spectra were recorded after 

30 min. Inset: A plot of fluorescence intensity and concentration. Linear 

regression analysis (R2 = 0.9949) gave a slope of 21380.35. Detection limit was 

estimated to be 2.77 × 10-8 M at signal to noise ratio of 3:1. 



 

Figure 2. Live cell imaging carried out with DLD-1 cells: (a) 1, red channel; (b) 1, 

Hoechst33258; (c) overlay; (d) 1 co-treated with N-phenylmaleimide (NPM), a 

competitive thiol-reactive electrophile; (e) 1 + NPM, Hoechst33258; and (f) 

overlay. Probe: excitation 561 nm and emission 568 -797 nm; Hoechst33258: 

excitation 360 nm and emission 426-797 nm. 
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Figure 3. HPLC traces for authentic 3, 4, 5 and reaction mixtures of 3 and PhSH 

(0.2 equiv) and 3 and PhSH (1 equiv) recorded after 1 h. 

 

Scheme 2. Proposed mechanism for thiol-mediated cleavage of sulfinate esters 

Notes and references 
aIndian Institute of Science Education and Research Pune, Dr. Homi 
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† Electronic Supplementary Information (ESI) available: Preparative 

procedures, characterization data, assay protocols and spectral data. See 

DOI: 10.1039/c000000x/ 
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