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1. Absolute energies and Cartesian coordinates of the stationary points

Absolute energies (in hartree) and Cartesian coordinates (in angstrom) of the stationary points of the
F~+ NHCI reaction on the newly-developed potential energy surface (PES) corresponding to Figure 1 are

provided below. The benchmark energies and geometries can be found in Ref 30.
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2.Frequencies of the stationary points

Table S1. Harmonic frequencies (in cm ™) of the stationary points of the F~ + NH,CI reaction determined

on the newly-developed PES.

No. React React. H pre- FS w PT PT FS H post- Sy2 Sn2Prod. PT
" Inv. premin DITS premin TS TS postmin TS postmin DITS prod. Inv. prod.
1 690 905i 130 504i 202 4271 146 70 887i 80 10981 931 1125i 553
2 1105 868 381 121 208 245 87 141 181i 194 111 1299 1080 1243
3 1211 117 496 327 252 265 199 216 79 276 214 1432 1200 3327
4 1646 1614 655 703 559 316 538 545 295 897 458 1697 1622 4177
5 3466 3683 1246 1065 1007 1040 568 796 477 1398 1021 3394 3708
6 3553 3834 1440 1256 1072 1061 759 835 770 1461 1217 3510 3898
7 1627 1378 1588 1577 1247 1284 1502 1638 1523
8 1872 1967 3419 3509 3329 333 3112 3171 3234
9 3451 3534 3535 3620 3612 3475 3438 3420 3854
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Figure S1. Snapshots along a representative indirect Sn2 (F~ + NH2Cl — CI” + NH.F) trajectory from QCT
simulations at 0.9 kcal/mol collision energy and zero impact parameter. Trajectory length is 40.07 ps, and
the following mechanisms can be observed in the figure: 2—4: inversion through pre-DI TS, 5-8:
roundabout/roaming, 9: spending time near PT TS/postmin (reflecting the indirect nature of the trajectory),

10: Walden-inversion, 11—13: inversion through post-DI TS, 14—16: self-inversion of the NH2F product.

Note, that most of the above actions occur multiple times along this trajectory (except Walden-inversion).



3. T1 diagnostics in the stationary points

Table S2. T1 diagnostic values obtained at the CCSD-F12b/aug-cc-pV5Z level of theory at the CCSD(T)-
F12b/aug-cc-pVTZ optimized geometries of the stationary points of the F~ + NH,CI reaction shown in

Figure 1.
Stationary point T1 diagnostic value
NH:CI 0.0100
NH:Cl inv. TS 0.0089
F- 0.0189
H premin 0.0131
pre-DI TS 0.0124
FS premin 0.0167
WTS 0.0244
PTTS 0.0144
PT postmin 0.0143
FSTS 0.0461
H postmin 0.0104
post-DI TS 0.0096
NHzF 0.0117
NHzF inv. TS 0.0100
Cr- 0.0044
NHCI- 0.0171
HF 0.0087
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Figure S2. One-dimensional cut of the newly-developed PES along the N—H—F axis in the entrance channel
of the F~ + NHCl reaction compared to CCSD(T)-F12b/aug-cc-pVTZ ab initio data.



