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Proposal of New Method to Analyze NMR Parameters Separated by Factors to Control
the Values, with Its Applications
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Much attention has been paid to propose a new method to analyze NMR parameters
separately by factors to control the values. As a first step to achieve the purpose, NMR parameters are
analyzed based on the contributions from occupied MOs (¢ i) and transitions form i to vacant MOs (Y a),
together with Qi to  j, other occupied MOs. The nuclear spin-spin coupling constants were analyze
similarly. The treatment is aﬁplied to the 77Se NMR chemical shifts of methyl benzoate derivatives of S
and Se. The paper reporting the results of the analysis was chosen as a selected paper of Bull. Chem.
Soc. Jpn. The relativistic effect is also investigated, which are evaluated separately by the scalar
terms and spin-orbit terms, since the spin-orbit terms should be considered separately from the factors.
These results established firm basis to analyze NMR parameters separately by the factors. Further
establishment of the method and applications to explain the observed results are in progress.
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1(S, Se: np) I (Se, Se: np)
£LC,CC1S =416° LC CiC4Se = 43.9°
£LC,C/C1Se =426° LC,C/CsSe=43.9°
rC4,Se) = 1.861 A

A(C1,Se) = 1.845 A Z

11 (O, Se: pl) 11 (S, Se: np) Il (Se, Se: np")
£C,CC10=0.0° £C,C/C4S = 35.4° £C,C/C1Se = 50.8°
£C,CiC1Se =0.0° £C,C{C1Se = 37.4° £CyCiC1Se = 51.6°

$(CiC1SeCpe) = 0.0°  ¢(C,C1SeCpe) = -176.9°  ¢(CC1SeCye) = 16.1°
fCy,Seye) = 1.965A  r(Cq,Seye) = 1.916 A 1(Cy,Seye) = 1.893 A

1 Optimized structures of minima,
illustrated for I and I1.
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2 Contribution from each MO to o P(Se),
exemplified by 11 (Se*, 0).
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4 The relativistic effect on ¢ (Te), ©
(Se) and o (S) is evaluated separately by
scalar and spin-orbit terms for various
tellurium, selenium, and sulfur species.
The applicability of o ' (T€)jes 1O
analyze & (Te),s and the trend in the
nuclei are discussed.
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