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RAFRZE
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Table 1
Optimized geometries for several small molecules using traditional ab initio
and DFT-based model chemistries (bond lengths in A; angles in degrees).

H,: Ryy HF: Ry
6-31G(d,p) 6-311+G(2d,2p) 6-31G(d,p) 6-311+G(2d,2p)
HF 0.732 0.734 0.901 0.897
MP2 0.734 0.737 0.921 0918
SVWNS5 0.765 0.766 0.933 0.932
BLYP 0.747 0.747 0.937 0.933
B3LYP 0.743 0.743 0.925 0.923
B3PW91 0.743 0.744 0.922 0.920
Experiment® 0.741 0.917
N, Ry F): Ry
6-31G(d,p) 6-311+G(2d,2p) 6-31G(d,p) 6-311+G(2d,2p)
HF 1.078 1.067 1.345 1.330
MP2 1.131 1.114 1.421 1.410
SVWN5 1.111 1.096 1.389 1.388
BLYP 1.118 1.104 1.434 1.437
B3LYP 1.106 1.092 1.403 1.400
B3PW91 1.105 1.091 1.393 1.388
Experiment® 1.098 1.412
CO: Reo Formaldehyde: Rqq
6-31G(d,p) 6-311+G(2d,2p) 6-31G(d,p) 6-311+G(2d,2p)
HF 1.114 1.104 1.184 1.179
MP2 1.151 1.138 1.220 1.213
SVWN5 1.142 1.128 1.207 1.199
BLYP 1.150 1.138 1.218 1.213
B3LYP 1.138 1.126 1.207 1.201
B3PW91 1137 1.125 1.205 1.199
Experiment® 1.128 1.203
Formaldehyde: Ry, Formaldehyde: Ay
6-31G(d,p) 6-311+G(2d,2p) 6-31G(d,p) 6-311+G(2d,2p)
HF 1.093 1.091 115.7 116.4
MP2 1.100 1.098 1155 116.7
SVWN5 1.126 1.121 115.1 116.3
BLYP 1.120 1.114 114.9 116.1
B3LYP 1.110 1.105 1152 116.1
B3PW91 1.111 1.107 1153 116.1
Experiment® 1.099 116.5

? Reference [14].



3.4.3. Syn Elimination Reaction of Organic Amine Oxide and Sulfoxide
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Figure 3. The transition structures for syn elimination of the oxides calculated with MP2/6-
31G(d), SVWN/6-31G(d) (in parentheses) and BLYP/6-31G(d) (in brackets)

Table 20. Estimated activation energies (kcal/mol) for the elimination reactions [135]

Structure RHF/6-31G(d) MP2/6-31G(d) SVWN/6-31G(d) BLYP/6-31G(d)
7a 37.1 20.3 12.9 12.9
7b 45.0 26.4 15.6 16.3
8a 42.0 28.4 18.5 18.3
8b 47.2 32.7 21.1 21.3

dcalculated with the reactant in eclipsed conformation
bealculated with the reactant in global minima



