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Absgract The nolecular geometries, the proton isotropic hyperfine coupling congtants ( fec) of SO; and
s , and the adiabatic dectron dfinities (AEAS) of the corregponding neutral molecules have been sudied by
performinig the quadratic Cl calculations including snde and double subgtitutions (QCID) with the 6-311G
(d) , 6311+ G(d) , 6311G(2d) and 6-311 + G(2d) bads sts. All the results (including geometries,
Hoo' s, and AEAS) calculated at the QCID/ 6-311 + G(2d) level are in good agreement with experiment
(except the Hcc vaue on #Sin 905 , which is 23 % smdller than the experimental value) . For comparion
purpose , the DFT B3L YP caculations with the same bas s setswere d < performed. The cdculated hec’ s and
AFEAs are in poor agreement with those of experiment.
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Tablel B3LYP and QCID optimized geometriesfor the S and SO; anions and the SO, and S0; nolecules
Sed oot 6311G 6311+ G 6311G 6311+ G aug-cc- .
ecles .
ey & d (@ (2d) (2d) P/DZ" Be
QCID
D, c(A) R(O—S 0.1448 0.1450 0. 1440 0.1442 0.14321
0o 118.8 118.6 119.2 119.1 119.5
D5 o (GA)  R(O—S 0.1528 0.1531 1.518 0.1522 0. 1564 0.1523
00 115.4 114.3 115.0 114.2 113.4 115.6
S o Dan(*A/) R(O—S 0.1434 0.1436 0. 1427 0. 1430 0.143
D; Cav CAL) R(O—S 0. 1493 0.1495 0.1482 0.1485 —
0D 113.8 113.9 114.0 114.1 —
B3 YP
D, c(A) R(O—S 0. 1457 0.1458 0.1445 0.1446
0D 118.8 118.7 119.1 119.0
D5 cGA)  R(O—S 0.1542 0.1542 0.1526 0.1528 0. 1566
0D 115.8 114.9 115.2 114.5 113.9
D; Dmn(*Ar) R(O—S 0.1445 0.1447 0.1434 0.1435
D; Cav CAL) R(O—S 0. 1509 0.1510 0.1493 0.1495 0.1535
0D 113.5 113.7 113.7 113.8 113.6

3Bond digances in narometer and bond anges in degrees. " Ref. [10]. °Rds. [5] and [6].



2122 Vol. 60, 2002

2 QCIH BALYP . D ( :kJ/ mol)
Table 2 Adabatic dectron dfinities (in kJ/ mol) of the SO, and S0; nolecules calculated a the QCID and B3L YP levds
Pedes 6-311G 6311+ G 6-311G 6311+ G aug-cc B, ©
(d) (d) (2d) (2d) TZ
QCID
D, 36.1 101.2 40.0 97.9 107.1 (25.5¢
S 166.0 217.6 156.7 206.2 212.9 (50.7%
B3 YP
O, 9.1 170.5 82.7 139.4(143.2%) 148.7°
No) 216.7 262.5 189.4 238.1(242.3%) 244. 4°

ARd. [9]. "B3LYP augccPVTZ/ /B3 Y aug-cc- PVDZ resutsfrom Ref. [10]. °Refs. [5] and [8]. *%Unit in ( x4.186) kJ/ nol.

O, O3 2. QCID 6-311G(d) ,6-311 + G(d) ,6-
2 ,  QCID/6-311 + G(d) 311G(2d) 6311 + G(2d) SO s
QCID/ 6-311 + G(2d) AEA Bg o 3. D ,
( 107.1  212.9 KJ/ nol) : QCID/ 6-311 + G(2d) ®¥s Yo
35.3 K/ mol ; Hoc 14.4x10°*T -9.9x10°°T,
AEA : : , B3LYPE 15%10 *T 8.2x10 * T(ESR
311+ G(d) B3LYP 6311 + G(2d) ) . D QCDI6
AEA ? ; AEA 311G(2d) QCID/6-311 + G(2d) ®g
, hfec 103.6 x10°*T 99.3x10° *T,
: (130x10°*T) 8% 77%.
[10] ( ) :
B3L YP aug-cc PYTZ/ / B3L YP/ aug-cc- PvDZ B3 YP D; D;
AEA  ( 2) 33.6 42.0 K/ Hee ( 3) B3L YP
mol , B3L YP aug-cc- augccPVTZ  augcc PVQZ hec
PvDZz D, ( 1). ( 3) | ( ).
3 QCID BAYP oI o} Bs Yo ( 1074
Table 3 Istropic hyperfine coupling condants on*S and YO in the S0; and SO; arions predicted by the QCISD and B3L YP caculations
Species Ao 6-311G 6311+ G 6-311G 6311+ G aug-cc- aug-cc- 5.
(d) (d) (2d) (2d) PvQz? PVTZ°
QCID
0, Bg 15.9 14.6 14.8 14.4 15
Yo -11.6 -10.3 -1 -9.9 8.2
05 g 9.1 83.9 103.6 9.3 130
Yo -12.5 -13.1 -14.1 - 14.7 —
B3LYP
5 g 6.8 9.7 5.9 6.0(6.5% 9.1 11.4
Yo -6.4 -9.2 - 6.4 - 6.0 -3.8 -4.2
05 g 88.7 86.4 97.8 94.8(%4.1°) 85.4
Yo -7.6 - 8.8 -9.7 - 10.9 - 6.5

ARd. [10]. "Re. [9]. °Re. [7]. Hyperfine coupling congtant in 104 T.
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