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Table 1. Relativistic Effect on o"(Se) of Various Selenium Species and Basis Set
Dependences” “

Basis set system BS-AY BS-B°
Species/o"(Se) 0" (Se)ri 0"(Se)non AG’(Se)ri AAG’(Se)rii 0" (Se)ri 0"(Se)non AC’(Se)ric AAG’(Se)ri
SeH, (Cy,) -987.6 -928.8 —58.8 0.0 -1003.8 -920.1 -83.7 0.0
SeMe, (Cy,) -1417.9 -1338.7 -79.2 -20.4 -1437.6 -1327.0 -110.6 -26.9
SeH (C.,) 5456 -501.5 -44.1 14.7 -552.6 4941 -58.5 25.2
SeMe (Cwy) -1209.2 -1129.1 -80.1 -21.3 -1227.1 -1118.2 -108.9 -25.2
SeMe; (Cs,) -1628.6 —-1552.0 -76.6 -17.8 -1662.7 -1550.5 -112.2 -28.5
H,SeF, (sz)f -1786.8 -1706.9 -79.9 =21.1 -1818.8 -1698.9 -119.9 -36.2
Me,SeF, (sz)f -2106.7 -2006.1 -100.6 —41.8 -2147.5 -2002.7 -144.8 -61.1
MeSeFs (Cy) -2080.4 -1973.5 -106.9 —48.1 -2130.7 -1981.4 -149.3 —65.6
SeFs (Oy) -2028.6 -1921.5 -107.1 —48.3 -2079.8 -1929.0 -150.8 -67.1
Me,SeO (Cy) -2201.5 -2098.9 -102.6 —43.8 —2238.1 -2089.5 -148.6 —64.9
Me,SeO, (C;) —2310.5 22039 -106.6 —47.8 -2352.5 -2199.8 -152.7 -69.0
Me,SeF,0(C;,) -2200.3 -2097.1 -103.2 —44.4 -2241.2 -20944 -147.1 -63.4

“ Calculated with the DFT-GIAO method. ” A utility program (NMRANAL-NHO03G) being employed. ¢ In ppm.
4 The 6-311+G(3df,3pd) basis sets for all nuclei. ° Basis sets of a (332111111/11131211/41) form® with the
polarization and diffusion functions (+(3df)) being added for Se and the 6-311+G(3df,3pd) basis sets for other
nuclei.” Trigonal bipyramidal (TBP). € See ref. 2.

Table 2. The <ry >Homo, <y >HoMOzel, <Iv >Lumo, and <ry >Lumoxel Values for Se*', Se*”,
Se’, and Se” (G(A)) at the singlet state, together with exomo, &Lumo, and O(Se)

Species  <rse Homo  <Fse CHOMOwel  Fse CLUMO  Fse CLUMOwe  EHOMO ELUMO Q(Se)b
[a, ] [a, ] [au] [au]

BS-A: Relativistic conditions

Se 18.836 1.740 -1.731 4

Se? 14.510 1.340 14.557 1.345 -0.947 —-0.913 2

Se’ 10.822 1.000 10.809 0.998 -0.263 -0.234 0

Se*” 7.516 0.694 0.181 -2

BS-A: Nonrelativistic conditions

Se** 17.421 1.732 ~1.726 4

Se** 13.462 1.339 13.509 1.343 -0.946 -0.913 2

Se’ 10.053 1.000 10.034 0.998 -0.264 -0.236 0

Se*” 6.995 0.695 0.181 -2

“ <rN73>HOMO =1.000 for each Se’. ” Nuclear charge calculated with the natural population analysis.
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