Experimental and Theoretical Analysis of the Vibrational Absorption (VA), Vibrational Circular Dichroism (VCD), Raman and Raman Optical Activity (ROA) Spectra of Amino Acids and Peptides in Aqueous Solution

K.J. Jalkanen, R.N. Nieminen, H.G. Bohr and S. Suhai

Laboratory of Physics, P.O. Box 1100 (Otakaari 1 M), FIN-02015 Helsinki University of Technology, Finland. email kjj@fyslab.hut.fi

In this work we simulate the vibrational absorption (VA), vibrational circular dichroism (VCD), Raman and Raman optical Activity (ROA) spectra of amino acids and peptides in aqueous solution. The treatment of solvent, both explicitly and implicitly using a continuum model, is shown to be very important in treating amino acids and peptides, where H-bonding is very important. The treatment of the solvent using only the continuum treatment is shown to be inadequate. Finally the simulated VA, VCD, Raman and ROA spectra are compared to the experimental VA, VCD, Raman and ROA spectra of these small molecules and then also used to interpret the spectra of large molecules, for which the spectral simulations are not yet feasible.