THEORETICAL INVESTIGATION OF THE NORMAL MODES FOR THE GROUND AND THE FIRST EXCITED STATES OF A REALISTIC RETINAL CHROMOPHORE MODEL
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Ab initio and DFT computations are used to investigate the vibrational normal coordinates of the protonated Schiff base (PSB) 4-cis-γ, η-dimethyl-C9H9 NH2+. The ground and the first excited states are investigated. Our results suggest that the torsional motion involving the central C=C bonds, that plays a significant role in the isomerisation process, involves only the central part of the carbon skeleton of the retinal. Together with the information coming from the simulated IR spectra these results offer a qualitative description of the dynamics of the system on its first excited state.

References:

[1] G. Wald, Nature 219, 800 (1968).

[2] T. Yoshizawa, O. Kuwata, in: W. M. Horspool, P. - S. Song (Eds.) “CRC Handbook of Organic Photochemistry and Photobiology”, CRC Press, 1493-1499 (1995).

[3] G. G. Kochendoerfer, R.A. Mathies, J. Phys. Chem. 100, 14526 (1996).

[4] H. Kandori, H. Sasabe, K. Nakanishi, T. Yoshizawa, T. Mizukami, Y. Schicida, J. Am. Chem. Soc. 118, 1002 (1996).

[5] R.W. Schoenlein, L. A. Peteanu, R.A. Mathies, C.V. Shank, Science 254, 412 (1991).

[6] M. Garavelli, T. Vreven, P. Celani, F. Bernardi, M. A. Robb, M. Olivucci, J. Am. Chem. Soc. 120, 1285 (1998).

[7] M. Garavelli, F. Negri, M. Olivucci, J. Am. Chem. Soc. 121, 1023 (1999).

[8] J.A. Dobado, M. Nonella, J. Phys. Chem. 100, 18282 (1996).

[9] M.W.Schmidt, K.K.Baldridge, J.A.Boatz, S.T.Elbert, M.S.Gordon, J.J.Jensen, S.Koseki, N.Matsunaga, K.A.Nguyen, S.Su, T.L.Windus, M.Dupuis, J.A.Montgomery, J.Comput.Chem. 14, 1347 (1993).

[10] J. A. Boatz, M. S. Gordon, J. Phys. Chem. 93, 1819 (1989).

[11] L. S. Lussier, C. Sandorfy, H. Le-Hahn, D. Vocelle, Photochem. Photobiol. 45, 801 (1987).

[12] S. Masuda, H. Torii, M. Tasumi, J. Phys. Chem. 100, 15335 (1996).

