OUTER ELECTRONIC SHELL VISUALIZATION BY NMR CHEMICAL SHIFT LAPLACIAN OF A HELIUM PROBE
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A new method of visualization of molecular outer electron shells, in particular, of lone pairs is proposed using fluorine atoms in FCCH, F2C=CFH and F3CH (sp, sp2 and sp3 hybridized carbons) as well as FH molecule and (FHF)– anion as an example [1,2]. The space around fluorines was probed by a helium atom and at each point 3He NMR chemical shift δHe and its Laplacian (2δHe were calculated. 

We show that ((2δHe values are sensitive to fluorine atom lone pair localization regions and can be used for the visualization of the outer electronic shell, which could be further used to evaluate the proton accepting ability. The results are compared with those obtained by standard quantum mechanical approaches to electronic shell visualization (ESP, ELF, ED, ((2ED). As an example, in the Figure below we show the ELF, ESP and ((2δHe 3D isosurfaces for the FCCH molecule. 
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