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USING SUPRAMOLECULAR RECEPTORS TO MOLECULAR RECOGNITION OF ORGANIC VAPORS
M.A. Ziganshin, G.D. Safina, I.G. Efimova, V.V. Gorbatchuk 
A.M. Butlerov Chemical Institute, Kazan State University, 420008 Kazan, Kremlevskaya 18, Russia. E-mail: Marat.Ziganshin@ksu.ru 


The search of the optimal supramolecular hosts for selective and effective binding of neutral organic vapors or gases is one of the actual topics in supramolecular chemistry. Potential applications are seen in various areas, such as separation, storage and transport of gases. But using the supramolecular receptors in vapor sensors is impaired by the problem of guest binding reversibility. Since, high cooperativity of clathrate formation results in the relatively high kinetic stability of clathrates.
In the present work, the receptor properties of calixarenes (Figure 1) and dipeptides (L-alanyl-L-valine and L-valyl-L-alanine) were studied using QCM sensor and static headspace gas chromatographic analysis. 
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R1 = tert-butyl, adamantyl
R2 = H, CH2COOH, CH2COOC2H5, C3H7
X = CH2, S

n = 4, 5, 6, 7, 8

macrocycle conformation: cone, partial cone, 1,3-alternat

Figure 1. Schematic representation of calixarenes. 




The thermostability and reversibility of clathrates formation were studied by simultaneous thermogravimetry and differential scanning calorimetry. Using UV-fluorescence and 1H-NMR the encapsulation of butane and NO2 with solid supramolecular hosts were observed.
The sensor regeneration technique based on exchange of bound guest in the solid state was proposed. Besides, partially reversibility of the guest binding in systems with clathrate-forming supramolecular hosts was used for the increase of the recognition capability of single sensor device.
This work was supported by programs RFBR № 08-03-01107, 09-03-97011-p_volga_region and BRHE (REC007). 
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