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The biological functionality and structure of DNA and RNA,[1] as well as the activity of various nucleoside-
processing enzymes,[2] are all deeply linked to the properties of the underlying five-membered ring sugars,
particularly furanosides. The study of five-membered rings is more challenging because of the strain of the
ring in all conformations which leads to a small energy difference between twisted and envelope forms, ulti-
mately giving rise to pseudo-rotation.[3] This is opposed to a six-membered ring, in which there is enough
freedom to adopt a strain free chair conformation with bond lengths, bond angles, and dihedral angles kept
at minimum energy.

While much effort has been put into the conformational study of five-membered rings,[4,5] the dynamics
of such sugars, including ring-puckering, intermolecular hydrogen bonding, hydroxyl group dynamics, ro-
tations of methyl groups and other effects, are still unclear and need further research. To this aim, in the
current work, inelastic neutron scattering on TOSCA[6,7] and Raman spectroscopy are employed to learn
more about the dynamics and various interactions in methyl-β-D-ribofuranoside. The empirical data will be
compared to simulated spectra using Density Functional Theory in order to provide a better understanding
of this biomolecular building block.
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