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Front-Side Sy2 Reaction, CF3SO3CF,CF;+F
Leading to the C—O Cleavage
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Abstract The front-side S\2 reaction, CF;SO;CF,CF;+F , leading to the C—O cleavagewas studied us-
ing DFT. The reactant complex, transition state, product complex and products, including their vibration
frequencies, were optimized and calculated at B3LY P/6-311G* ™ level. The potential energy surface for the
front-side S\2 reaction was investigated, showing that the front-side Sy2 mechanism is possible. However,
as shown by computation, the products are thermodynamically controlled, and the S—O cleavage is pre-
dominates over the C—O cleavage. As a result, it is difficult for the products resulting from the C—0O
cleavage to be detected experimentally. Meanwhile, the neighboring effect of the —CF3; group on the
front-side Sy2 mechanism was found.
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Tablel Total energiesE and activation energies E* for RC and TS in the C—0O and S—O cleavage reactions

Method and basis set

Reaction complex

Transition state Activation energy

E/hartree E/hartree E*/(kdmol %)
Frontside C—O bond cleavage * —1636.7580029 —1636.7407597
reaction BILYP/6-31+G (0.054728)% (0.053338) 1782
Fron'Fs de C—O0O bond cleavage B3LYP/6-311G** —1637.0556049 —1637.0518925 8.374
reaction (0.054726) (0.054191)
BackddeC—Obondcleavage o6 31,6+ —1633.269819 —1633.2682029 4.259
reaction
Backside C—O bond cleavage * —1636.7482598
reaction BILYP/6-31+G (0.054955)
Backside C—O bond cleavage *x —1637.040305
reaction B3LYP/E-311G (0.055211)
Backside S—O bond cleavage * —1636.8377769 —1636.8352143
- 12
reaction B3LYP/6-31+G (0.054347) (0.054110) 6.129
Backside S—O bond cleavage *x —1637.1465249 —1637.1436135
- 7.
reaction B3LYP/6-311G (0.055370) (0.055137) 059
& Zero-point energies in parentheses.
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