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e RO EE  (3530) : A new method has been developing to analyze NMR chemical shifts
separately by the factors to affect the values: The factors are electron population terms
{ry, >, reciprocal orbital energy gaps (e, — e,)”', and orbital overlap terms controlled
by the angular momentum operators. The <r,, > terms are successfully related to nuclear
charges. During the course of the investigation, NMR chemical shifts are evaluated
separately by the contributions from y,; or the y, to y, transitions. Nuclei under
considerations are “Se, *P, “F, 70, 3C, and others. On the other hand, we worry about
the relativistic effect when heavier nuclei, such as "Se and **Te, are investigated. The
effect is also explicitly clarified separately by the scalar and spin-orbit relativistic
effect in the framework of ZORA, exemplified by 40 selenium containing species. The method
is similarly applied to visualize the origin of the indirect nuclear couplings.
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Scheme 1. Proposal of pre-o effect, together with o, B, and y effects.
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Table 1. Contribution from ; on oP(Se) and the components in H,5e*

iin L (P(Se)“ Up(se

oP(Se),, oP(Se) Character

itoj 317.9 3148 318.7 317.1 b

1-14 -15.9 -5.8 -7.0 -9.6  Inner orbitals
15 1.4 -17.0  -29.4  -15.9  ofSeHy; 4s(Se))
16 -247.4  -9.6 -482.3 -246.4 o(SeHz; 4p,(Se))
17 -4.5 -215.4 -831.5 -350.5 o(SeHz; 4p,(Se))
18 -1312.4 -565.0 0.3 -625.9 4p,(Se)

1-18 -1581.7 -812.9 -1350.6 -1248.4

Total -1263.8 -498.1 -1031.9 -931.3

2 Contributions based on the occupied-to-unoccupied (v, to ) transitions.
®Gontributions from the occupied-to-occupied (i, to 1)) transitions.
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Figure 1. Contribution from the v; to y; transition
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Figure 3. The 145 — sz and g7 — Jsg transitions in
lJpso(Se,Se) in 2a. The characters of g, g7, and g
are m(Se—Se), n*(Se—Se), and 0*(Se—Se), respectively.
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