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This talk is concerned with the contributions of high resolution spectroscopy to the study of small molecules of biological interest. A knowledge of the properties of “elementary blocks” or “biomimetic molecules” (such as amino acids, peptides, nucleic acids, sugars etc…) can indeed allow to improve the prediction of the structure and the function of larger biomolecules. Many of the molecules of interest for biology present one (or more) large amplitude internal rotation motion(s) due to a methyl CH3 group. Fourier transform microwave spectroscopy in the gas phase coupled with high level quantum chemical calculations has recently led to the precise and detailed determination of molecular structures, dipole and quadrupole moments, and potential barriers for the lowest energy conformers of a number of molecules. In this talk, we will show results from different molecules which can be considered as prototypes of the peptide bonding, namely: the ethyl acetamidoacetate molecule CH3-CH2-O-C(=O)-CH2-NH-C(=O)-CH3 (1,2), the N-acetyl alanine methyl ester molecule CH3C(=O)NHCH(CH3)C(=O)OCH3 (3)  and the methyl carbamate molecule H2NC(O)OCH3 (4,5). We will also show preliminary results for the study of a two-top internal rotor, the methyl acetate molecule CH3-O-C(=O)-CH3, for which a new program has been written. 
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