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NMR interactions

a tensorial approach of nuclei by local probes:
the NMR interactions (CSA, J, quadrupolar, dipolar)
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High resolution in solid state NMR
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Cross Polarization experiments (under MAS)
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Methods: solid state NMR, first principles calculations, models

m D and J-derived solid m ab /nitio calculations

state NMR , ,
Pickard, Mauri, Phys. Rev. B

(2001)

PAW, GIPAW methods

=
CSA

i
EFG

s
J

¢ Done

4 q/f
L {}kirgtlt'[t'- b | DFT mOde|S
i !

v

material

Astala et al., Chem. Mater. 2005

Sol Gel chemistry

Chimie Douce. .. Peroos et al., Biomaterials 2006

2D MAS-J-HMQC




¢ CHEMICAL SHIFT o
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Covalent grafting on silica nanoparticles
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Covalent grafting on TiO, nanoparticles

a particular probe: 70 I = 5/2
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Sol Gel materials: questions ?

' «playing» with the dipolar D and scalar J
' intferactions. ..
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¢ DIPOLAR INTERACTION D molecular recognition
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1H high resolution solid state NMR. A major problem...
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Ureidopyrimidinone based systems
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Ureidopyrimidinones: H high resolution solid state NMR
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Spatial connectivities: DQ H fast MAS spectroscopy

excitation reconversion
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Application to ureidopyrimidinone precursors
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Application to ureidopyrimidinone derived materials: hybrid silica
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Towards bio-inspired materials: adenine (A) and thymine (T) derivatives
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¢ silicophosphates




Silicophosphates and Si-O-P systems
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Calcium phosphates and substituted hydroxyapatite (HAp)
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Crystalline silicophosphates: Si;O(PO,), and SiP,0O, polymorphs

crystalline phases
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¢ SCALAR INTERACTION J TN
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MAS-J derived experiments

MAS- J spectroscopy homonuclear and heteronuclear correlations
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Heteronuclear J correlations: 31P/2°Si MAS- J-HMQC
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Heteronuclear J correlations: 31P — 29S5i MAS-J-INEPT
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First principles calculations: the GIPAW approach
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29Si, 31P and 70 CSA and Q parameters: Si;O(PO,), and SiP,O,
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Towards first principles calculations of J coupling constants

the case study of Si;O(PO,),

INEPT data: J ~ [4 Hz - 15 Hz]
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¢ Calcium phosphates and HAp structures
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Biocompatible calcium phosphates
Brushite: the GIPAW approach (3'P, 'H)
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More from !H GIPAW data: H-bonding and CSA tensors
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Substituted HAp structures

the fundamental role of substitutions. ..
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Silicate substituted HAp
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Carbonated HAp
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DFT models, 2D NMR, ab /initio calculations: a combined approach
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Further reading

Advanced solid state NMR techniques for the characterization of sol-gel-derived

materials

Bonhomme C., Coelho C., Baccile N., Gervais C., Azais T., Babonneau F.
Acc. Chem. Res., Vol. 40, 2007, pp. 738-746
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