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WC04 9:21-9:36
CONFORMATIONAL STUDY OF DNA SUGARS: FROM THE GAS PHASE TO SOLUTION

ICIAR URIARTE, MONTSERRAT VALLEJO-LOPEZ, EMILIO J. COCINERO, Physical Chemistry Depart-
ment, Universidad del Pais Vasco (UPV/EHU), Bilbao, Spain; FRANCISCO CORZANA, Department of Chem-
istry, University of La Rioja, Logrorio, Spain; BENJAMIN G. DAVIS, Department of Chemistry, Oxford Univer-
sity, Oxford, United Kingdom.

Sugars are versatile molecules that play a variety of roles in the organ-
ism. For example, they are important in energy storage processes or as struc-
tural scaffolds. Here, we focus on the monosaccharide present in DNA by ad-
dressing the conformational and puckering properties in the gas phase of a- and
(3-methyl-2-deoxy-ribofuranoside and a- and (3-methyl-2-deoxy-ribopiranoside.
Other sugars have been previously studied in the gas phase®:?.

The work presented here stems from a combination of chemical synthesis,
ultrafast vaporization methods, supersonic expansions, microwave spectroscopy
(both chirped-pulsed and Balle-Flygare cavity-based spectrometers) and NMR
spectroscopy. Previous studies in the gas phase had been performed on 2-deoxyribose®, but only piranose forms were de-
tected. However, thanks to the combination of these techniques, we have isolated and characterized for the first time the
conformational landscape of the sugar present in DNA in its biologically relevant furanose form. Our gas phase study serves
as a probe of the conformational preferences of these biomolecules under isolation conditions. Thanks to the NMR exper-
iments, we can characterize the favored conformations in solution and extract the role of the solvent in the structure and
puckering of the monosaccharides.

9E. J. Cocinero, A. Lesarri, P. Ecija, F. J. Basterretxea, J.-U. Grabow, J. A. Ferndndez, F. Castano, Angew. Chem. Int. Edit. 2012, 51, 3119.

bp, Ecija, L Uriarte, L. Spada, B. G. Davis, W. Caminati, E J. Basterretxea, A. Lesarri, E. J. Cocinero, Chem. Commun. 2016, 52, 6241.

‘L. Pefia, E. J. Cocinero, C. Cabezas, A. Lesarri, S. Mata, P. Ecija, A. M. Daly, A. Cimas, C. Bermidez, F. J. Basterretxea, S. Blanco, J. A. Fernandez, J. C. Lépez, F. Castafio,
J. L. Alonso, Angew. Chem. Int. Edit. 2013, 52, 11840.

WC05 9:38-9:53
FOUR STRUCTURES OF TARTARIC ACID REVEALED IN THE GAS PHASE

VANESSA CORTIJO, VERONICA DIEZ, ELENA R. ALONSO, SANTIAGO MATA, JOSE L. ALONSO,
Grupo de Espectroscopia Molecular, Lab. de Espectroscopia y Bioespectroscopia, Unidad Asociada CSIC, Uni-
versidad de Valladolid, Valladolid, Spain.

The tartaric acid, one of the most important organic compounds, has been transferred into the gas phase by laser ab-
lation of its natural crystalline form (m.p.174°C) and probed in a supersonic expansion by chirped-pulse Fourier transform
microwave spectroscopy (CP-FTMW). Four stable structures, two with an extended (trans) disposition of the carbon chain
and two with a bent (gauche) disposition, have been unequivocally identified on the basis of the experimental rotational con-
stants in conjunction with ab initio predictions. The intramolecular interactions that govern the conformational preferences
are dominated by cooperative O-H---O=C type and O-H... O hydrogen bonds extended along the entire molecule. The ob-
servation of only pc- type spectra for one “trans” and one “gauche” conformers, support the existence of a C2 symmetry for
each structure.
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