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Aim and scope of work

1.Heavy Nuclei on Light Atom (HALA) 

2.Models: HX, CH3X where X is F, Cl, Br and I

3.ADF 2014.01, Slater-Type Orbitals (STO)

Theoretical support in analysis of NMR 

spectra of compounds containing 

„heavier nuclei” 

Tools: ADF 2014.01 (and earlier)
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Symbiosis of experiment and theory

Interpretation

Molecules

(structure, nuclear shielding)

Theory

structure/NMR 

parameters

Experimental 

NMR spectrum
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Theoretical calculationsa

1. Geometry optimization

2. DFT (BLYP, B3LYP, ....) 

3. Basis sets: DZ, DZP, TZP, TZ2P, QZ4P

Simple HX and CH3X: where X = F, Cl, Br and I

a ADF, Some NR results obtained with G’09

4. NMR calculations: GIAO nuclear shieldings:

Nonrelativistic (NR)

Scalar ZORA

Spin-orbit ZORA

5. Comparison of theory with experiment
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Harmonic vs anharmonic frequencies (modeling IR/Raman spectra)

VPT2 model (in G’09) for ZPVC + TC
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Calculation of nuclear shieldings (ppm): CH3X, X = F, Cl, Br and I
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13C nuclear shieldings (ppm): CH3X, X = F, Cl, Br and I
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Recommendations for RelativisticZORA NMR calculations:

ADF (no parallel calculations !): DFT/TZ2P Spin-orbit ZORA

(?) ZPVC & TC: VPT2 (in Gaussian 09) 

Results are improved (in comparizon to NR data)

Conclusions:
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