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Figure S1. Geometries of key intermediates and transition states in N, dissociation step
(hydrongens and fluorines are omitted for clarity; bond lengths in angstrom and bond angles in
degree).
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Figure S2. Geometries of key intermediates and transition states in the cyclization step
(hydrongens and fluorines are omitted for clarity; bond lengths in angstrom and bond angles in
degree).
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Figure S3. Charge distribution of key atoms along the reaction coordinate. C1, C2, and C3 are
defined as in the structure of IN1C in this figure.
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3. Computational methodologies

All calculations were performed with Gaussian 03 package.! Geometries were
optimized in gas phase at the level of B3LYP density functional with LANL2DZ basis
set for Ag, and 6-31G* basis sets for the other atoms. The minima and transition states
were confirmed by frequency analysis. The thermodynamic correction for gas phase
Gibbs free energy (TCG) was obtained in frequency calculation. Single point
calculations were calculated by B3LYP functional with LANL2DZ+p basis set® for
Ag, and 6-31+G* basis set for the other atoms. The solvation free energy was
calculated by CPCM model with UAHF radii.’ The parameters for THF solvent was
used to model dioxane solvent that was used in experimental report. The Gibbs free
energy was calculated by adding TCG and solvation free energy to the single point
energy. All charge distribution discussed in this work was calculated by Mulliken
population analysis.

1. M. J. Frisch, et al Gaussian 03 (Revision D.01); Gaussian, Inc.: Wallingford, CT and Pittsburgh,
PA4,,2004.

2. A. Hollwarth, M. Bohme, S. Dapprich, A. W. Ehlers, A. Gobbi, V. Jonas, K. F. Kohler, R.
Stegmann, A. Veldkamp and G. Frenking, Chem. Phys. Lett., 1993, 208. 237.

3.Y. Fu, K. Shen, L. Liu and Q. X. Guo, J. Am. Chem. Soc., 2007, 129, 13510-13519.

4. Energies of Intermediates and Transition States

Table 1. Electronic Energies (E), Thermal Correction for Gibbs Free Energies (TCG), Solvation
Free Energies (AGs,1), and Free Energies in Solution (Gg)*.

E (Hartree) TCG (Hartree) AGy (kcal/mol) | Gy (Hartree)
1 -740.458252 0.163406 -0.97 -740.293364
IN1A -1847.706407 0.171926 2.43 -1847.527581
IN1B -1847.718288 0.173183 3.11 -1847.537121
IN1C -1847.728671 0.173416 3.53 -1847.546602
TS1A -1847.680904 0.168098 2.48 -1847.505826
TS1B -1847.664758 0.167273 -1.01 -1847.496067
TS1C -1847.668594 0.168465 2.28 -1847.493468
TS1D -740.396924 0.158651 -1.62 -740.2378268
IN2A -1738.182223 0.163396 -0.03 -1738.015847
IN2B -1738.168413 0.166602 1.66 -1737.996138
TS2A -1738.174713 0.166216 -0.76 -1738.00668
IN3A -1738.235331 0.169056 -0.94 -1738.064745
TS3A -1738.219373 0.167175 -0.7 -1738.050286
IN4A -1738.27835 0.17338 1.38 -1738.099743
TS4 -1738.151985 0.16469 -2.88 -1737.988857
2 -631.038182 0.162505 -1.52 -630.8750714
3 -631.033108 0.162487 -1.66 -630.8702385
TS5 -631.030054 0.157738 -1.69 -630.8719813
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*Gso1= E + TCG + (DeltaG + 1.9)/627.51, where 1.9 kcal/mol comes from the thermal correction
from the standard solution state (Imol/L) to the standard state (1/22.4 mol/L), see Fu, Y.; Liu, L.;
Li, R. Q.; Liu, R.; Guo, Q. X. J. Am. Chem. Soc. 2004, 126, 814.
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5. Cartesian Coordinates of Intermediates and Transition States
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