Carbenes and Ionic Liquids
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The presence of N-heterocyclic carbene (NHC) has been evidenced in the vapours of [C2C1IM] [Ac] ionic liquids.1 However, no NHC has directly been detected in the liquid phase, while trapping experiments2 and NHC organocatalytic activity3 gave indirect evidence of the presence of the carbene in acetate IL’s. Ab initio MD calculations reveal a lengthening of the C2H distance in the acetate IL.4 Among the NHC trapping reactions the one with CO2 leading to the formation of imidazolium-2-carboxylate zwitterion2b,c is of particular importance from the point of view of CO2 sequestration. The reaction system is rather complex, apart from the chemically bound CO2 strong physical absorption facilitated by both anion and cation5 interactions, furthermore the thermally rather stable complex between abnormal carbene and CO2 can also be obtained.6        

1. O. Hollóczki, D. Gerhard, K. Massonne, L. Szarvas, B. Németh,T. Veszprémi, L. Nyulászi,  New J. Chem., 2010, 34, 3004–3009.

2. (a) H. Rodriguez, G. Gurau, J. D. Holbreya and R. D. Rogers Chem. Commun., 2011, 47, 3222–3224; (b) G. Gurau, H. Rodrguez, S. P. Kelley, P. Janiczek, R. S. Kalb, R. D. Rogers Angew. Chem. Int. Ed. 2011, 50, 12024–12026; (c) M. Besnard, M. I. Cabac¸  F. Vaca Chávez, N. Pinaud, P. J. Sebastiao, J. A. P. Coutinho, Y. Danten Chem. Commun., 2012, 48, 1245–1247; (d) M. I. Cabaço, M. Besnard, F. Vaca Chávez, N. Pinaud, P. J. Sebastiao, J. A. P. Coutinho, J. Mascettic, Y. Danten Chem Commun. DOI: 10.1039/c3cc46038j.
3. Zs. Kelemen, O. Hollóczki, J. Nagy L. Nyulászi Org. Biomol. Chem., 2011, 9, 2634-2640.
4. M. Brehm, H. Weber, A. S. Pensado, A. Stark, B. Kirchner Phys. Chem. Chem. Phys., 2012, 14, 5030–5044; (b) O. Hollóczki, D. S. Firaha, J. Friedrich, M. Brehm, R. Cybik, M. Wild, A. Stark, B. Kirchner J. Phys. Chem. B 2013, 117, 5898−5907. 
5. O. Hollóczki, Zs. Kelemen, L. Könczöl, D. Szieberth, L. Nyulászi, A. Stark, B. Kirchner ChemPhysChem 2013, 14, 315-320.
6. Zs. Kelemen, L. Nyulászi, J. Nagy, E. Székely, B. Péter-Szabó, O. Hollóczki, B. Kirchner to be published
