- i . Cl i )
conierenceserles.cnm Juan M Lazaro Martinez et al., J Phy;o:j?_51'322/18621%29;%1;0932

5" International Conference on

Physical and Theoretical Chemistry

October 11- 13, 2018 | Edinburgh, Scotland

Coordination chemistry in pyridine and imidazole compounds containing gem-diol moieties: solid-
state NMR and X-Ray studies

Juan M Lazaro Martinez', Ayelen F Crespi', Yamila Garro Linck?, Daniel Vega® and Viviana Campodall’Orto’
'UBA, Argentina

2UNC, Argentina

3CNEA, Argentina

he need for clean technology either for fine chemistry or for waste treatment leads to the replacement of traditional

inorganic oxidants such as K .Cr,0_ and KMnO, by benign, easy-to-handle oxidants, such as H,0, and O,. The activation
of H,0, can be achieved by transition-metal ion complexes with organic ligands. Particularly, H,O, can produce OHas via the
Cu(II)/Cu(I) cycle involving different reaction pathways. A high number of metal complexes bearing gem-diols has been
reported, in which the presence of these moieties is generally demonstrated by single-crystal X-ray diffraction. As a rule, the
stability of this functional group is not studied in the free ligand before the preparation of the metal complex. Understanding
the chemistry of gem-diols is crucial for the development of synthetic methods to obtain new organic ligands, which are
often used for the design of metal complexes with catalytic activity. In this context, solid-state NMR (ss-NMR) is a useful
methodology to elucidate the chemical composition of mixtures in which both gem-diol and carbonyl forms are present in
cases where the single-crystal cannot be obtained for X-ray studies. Additionally, the 'H-MAS ss-NMR spectra (@60 kHz) can
also bring structural information about the ligands surrounding the paramagnetic center. To have an insight into the chemistry
of gem-diol compounds, the aim of this work is to study the gem-diol generation and copper coordination properties in
imidazole- and pyridinecarboxaldehydes through the combination of ss-NMR and single-crystal X-ray diffraction techniques.
Complementary analyses were performed by solution-state NMR, high-resolution mass spectrometry (HRMS), and 'H ss-
NMR. These studies allow us to expand the chemistry in metal complexes in terms of structural diversity of the ligands at the
same time that new Cu(II)-homogenous catalyst towards the activation of H O, will be explored.
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