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Supporting Information

(All calculations were performed at the B3LYP/6-31+G** level unless otherwise specified.)
S-1. Geometries and Cartesian coordinates of Mg*'(2,6-CsH;F,N) and

Mg*"(CsFsN). Relative energies of isomers are also shown for Mg" (CsFsN).
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S-2. Geometries and Cartesian coordinates of selected transition states
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and intermediates for the complexes 1 and 2.
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S-3. Geometries and Cartesian coordinates of isomers of CsH;N*" and
CsF;N*' for the complexes 1 and 2, respectively. Relative energies of

. +
isomers are also shown for CsH;N"".
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S-4. Geometries and Cartesian coordinates of transition states and
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intermediate involved in the decomposition of CsH;N"".
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S-5. Relative energies of the chain and cyclic forms of CsH;N*" and

CsF;N"".
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S-6. Energetics of H- and F-transfer in 1-P3G and 2, respectively.
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S-8. Artificial asymmetric structures of the pyridyne radical
cations: Comparison of calculations using B3LYP and other
pure DFT, such as BLYP, BP86 and BPWO1.

1-P3A
B3LYP: 0.000eV B3LYP: -0.068¢V
BLYP: 0.000eV BLYP: 0.018eV
BP86:  0.000eV BP86:  0.001eV
BPW91: 0.000eV BPWO1: 0.001eV

B3LYP: 0.000eV B3LYP: -0.131eV
BLYP: 0.000eV BLYP: No
BP86: 0.000eV BP86: No
BPW91: 0.000eV BPWO91: No

The bond lengths shown in the figure are optimized with B3LYP. No asymmetric 2-P3 was
located with pure DFT method.

The two structures lie on a very flat potential surface, in which the symmetry-
breaking problems may easily occur. In this case, the symmetry-breaking problem is
caused by the hybrid B3LYP method. The artificial asymmetric structures can be
ruled out based on evidence of the pure DFT calculation. Because no other symmetric
structures are involved in the reaction pathway, we still believe that B3LYP is reliable

on the ground-state calculation of this system.
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