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Nitrates are the world’s most widespread groundwater contaminant, mainly resulting from crop fertilization, livestock wastes and organic wastes (nitrates that are formed from organic nitrogen-containing compounds found in manure). Excessive consumption of nitrates can lead to a fatal medical condition called methemoglobinemia and other problems, such as spontaneous abortion and birth defects in the central nervous system. A variety of analytical methods has been developed for the determination of nitrates. Most of them are based on spectrophotometry, ion chromatography, flow-injection analysis, electrochemistry and capillary electrophoresis. Spectroscopic methods are the most commonly used because of their low detection limits and convenient sample-preparation protocols. A broad range of spectroscopic techniques, in many cases in conjunction with suitable chemical reactions are applicable, including UV-vis, chemoluminescence, fluorescence, IR, Raman  and molecular-cavity emission spectroscopies. Yet, these chemical reactions for the detection of nitrate (including the most popular, Griess assay) are indirect and rely on the detection of the more reactive nitrite, produced by chemical reduction of nitrate. The concentration of the latter anion is analyzed by measurements of concentration of compounds formed in a reaction between suitable chromogenic or fluorogenic precursors and nitrite. More recent chemical detection methodologies utilize the nitrite reaction with MNBDH, 2,3-diamino-naphthalene or functionalized Au nanoparticles. To the best of our knowledge, no direct detection of nitrates by colorimetric or fluorometric methods has been reported in the literature until now and the development of chemical systems for the direct detection of nitrates still presents a significant challenge. Reliable technologies for simple-to-use chemical sensors could be very important for the monitoring quality of water sources, soils and foods. No less important is the issue of field-detection of nitrate-containing explosives.

We recently reported the selective oxidation of thioethers to the corresponding sulfoxides, through the oxygen-atom-transfer (OAT) reaction, with the use of a bio-inspired Mo-Cu catalytic system and nitrate salts as oxidants.1 With the use of a thioether-based chemosensor in the latter chemical transformation, one can envision a novel platform for the development of a direct nitrate-detection system. In a present work, we report a new strategy for the direct and selective detection of nitrate salts by fluorescence spectroscopy. Moreover, our methodology allows the construction of chemosensors, capable of discriminating between nitrates and other oxidants such as peroxides. In the present work, the first examples of thioether-base chemosensors 3 and 6 have been synthesized and evaluated in a OAT detection process. Sulfoxidation of 3 resulted in a large fluorescent hypsochromic shift (115 nm), while its isomer 6 was found to be capable of producing an unprecedented discriminating response, upon its exposure to nitrate or to H2O2. We are currently conducting further studies for improving the performance of our methodology via preparation of more efficient promoting systems and development of chemosensors and conditions for shorter reaction times.  
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