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Computational Information

All calculations were performed with the programme Gaussian 09! at the density-
functional level of theory. The MO06-2X exchange-correlation functional> was used
throughout, which yields reliable reaction energies and barriers for main-group chemistry3+4
and is able to account for dispersive interactions; it was recently applied with good
success to calculate the thermochemistry of [3,3]-rearrangments in 1,2-
arylvinylcyclopropanes.® M06-2X is a hybrid meta-GGA with 54% global exact-exchange
admixture. All reported results were obtained with the def2-TZVP basis set.6 Structures
were freely optimised to default tolerances and stationary points characterised by the
presence of zero (minima) or one (transition states) negative eigenvalues in the
analytically computed Hessean. Suitable starting structures for transition-state
optimisations were obtained from scans along the C'-C¢ distance; transition states were
verified to be connected to the respective minima by following the IRC. Gibbs free
energies were calculated using the standard ideal-gas/rigid-rotor/harmonic-oscillator
(RRHO) approximation. For the reactions under study, the RRHO is expected to perform
well, given the rigidity of the structures, the intramolecular nature of the reactions, and the
focus on relative differences (i.e., AAG values) between highly similar cases. Solvent
effects were not taken into account in the calculations, which is justified given the low
polarity of the experimentally used solvents (toluene or benzene). Images were created

with Jmol.”
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Absolute energies

Calculated with M06-2X/def2-TZVP. Finite-temperature contributions for T = 313.15 K,

. Zhao, Y.; Truhlar, D. G. Acc. Chem. Res. 2008, 41, 157-167.

. Zhao, Y.; Truhlar, D. G. J. Chem. Theory Comput. 2011, 7, 669—-676.
. Orr, D.; Percy, J. M.; Harrison, Z. A. Chem. Sci. 2016, 7, 6369—-6380.
. Weigend, F.; Ahirichs, R. Phys. Chem. Chem. Phys. 2005, 7, 3297-3305.

. JMol, v. 14.13.1, an open-source Java viewer for chemical structures in 3D, 2017.

p = 100 kPa. For TS structures, the frequency of the transition mode is also indicated.

E |l E, G/ E, Ezpy | Ep, S/ (cal mol) vi/ cm™
E-25 —772.10113 —771.82911 0.32485 148.0
29 —772.10995 —771.82936 0.32791 133.8
TS E —772.05987 —771.78184 0.32474 132.8 460i
Z-29 —772.09939 —771.82534 0.32530 144.2
epi-29 —772.10232 —771.82143 0.32797 133.1
TS Z —772.05319 —771.77513 0.32484 132.9 460i

Cartesian coordinates of stationary points
In Xmol xyz format.

Reactant E-25

C -0.423056 2.427349 0.775380
C 0.936438 2.295869 0.204625
C 1.375152 0.982178 -0.450101
cC 2.001997 1.450042 0.830976
H 1.276177 3.182940 -0.318545
C -0.872438 1.881419 1.898464
C -2.278904 2.002911 2.392571
H -0.198715 1.295046 2.516552
H -1.116272 3.011017 0.174005
H -2.882099 2.610388 1.717768
H -2.309119 2.457464 3.385386
H -2.745288 1.018690 2.479530
C 2.413121 1.109353 -1.557598
C 0.446542 -0.1480063 -0.473049
H 1.770020 0.947815 1.760223
C 3.443846 1.821049 0.539122
O -0.373988 -0.235586 -1.567585
C 0.1064628 -1.155641 0.376209
C -0.896850 -1.915890 -0.222914
C -1.181326 -1.303918 -1.411199
H 0.631040 -1.365701 1.323493
C -1.492755 -3.114494 0.389569
C -2.126927 -1.555740 -2.532278
C 3.49119%96 2.042246 -0.982438
H 4.087355 0.984718 0.821397
H 3.778345 2.697920 1.09558¢6
H 4.476507 1.836942 -1.398859
H 3.259073 3.080646 -1.219480
H 1.989840 1.480620 -2.492104
H 2.828056 0.117364 -1.752894
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H 2.757008 O.
C 3.410785 2.
0 -0.080929 -0
C -0.200849 -0.
C -1.186750 -1.
C -1.063492 -1
H 0.454128 -0.
C -2.065113 -2
C -1.743835 -2.
C 2.900341 2
H 4.329988 1
H 3.633534 3
H 3.683781 2.
H 2.128744 3
H 1.551218 1
H 3.043103 O.
H -2.042236 -1
H -2.615425 -2.
H -1.039185 -2.
0O -1.991440 -2.
C -3.049674 -3
H -2.545772 -3.
H -3.804367 -2.
H -3.535505 -3.
Product epi-29

C -0.322639 2
C 0.904553 2
C 1.667083 O
C 2.053243 1
H 1.102115 3
C -0.796242 O
C 2.485556 1
C 0.638542 -0
H 2.269649 O
C 3.307735 2
O 0.175264 -0.
C -0.218297 -0.
C -1.267077 -1
C -0.949887 -1.
H 0.368912 -1.
C -2.339585 -1.
C -1.532308 -2.
Cc 3.079037 2.
H 4.190485 1
H 3.459049 3
H 3.986808 2
H 2.345308 3
H 1.893299 1
H 3.288662 0
H -0.776978 -2.
H -1.783548 -1.
H -2.415082 -2.
0O -2.353272 -1.
C -3.433676 -2.
H -3.029550 -3.
H -3.900830 -2.
H -4.176784 -3.
C -0.537090 O.
H 0.535694 O.
H -0.920081 -0
H -1.019637 1
H -1.877712 0
H -1.070906 2
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Transition state E

c -0.
.264471
.997752
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.397246
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Transition state Z

c -0.
c 1
c 2
c 2
H 1
c -0
c 2
c 1
H 2
c 3
o 0
c 0
c -0
c -0
H O
c -1
c -1
c 3
H 4
H 4
H 4

032262

.282949
.008915
.472094
.466759
.496385
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