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Table S1 | SR-DFT and 2¢-DFT C-X bond dissociation energies (kcal.mol-1) of
halobenzenes (X = At, I).

Compound SR-DFTa 2¢-DFTb Expt.1
Astatobenzene 60.3 44.7 449+5.1
Iodobenzene 67.4 59.6 61.1+47

a Calculations performed with Gaussian09.2
bReported from Table 1 for convenience.

Table S2 | SR-DFT and 2c¢-DFT first ionisation potentials (kcal.mol1) of
halobenzoates and of iodobenzene.

Compound SR-DFTa 2¢-DFT
Astatobenzoate 1a 208.3 185.8
197.3 196.2

Iodobenzoate 1b

Iodobenzene 196.5 195.5°

a Calculations performed with Gaussian09.2
bReported from the main text for convenience.

Comments:

These results are reported here to illustrate the importance of spin-orbit coupling (SOC)
on the computed quantities, thus justifying the use of two-component relativistic DFT
(2c-DFT) calculations for obtaining accurate results in this context. It is clear from Table
S1 that the inclusion of SOC has a significant effect on the computed bond dissociation
energies; typically scalar relativistic DFT (SR-DFT) calculations overestimate these
quantities mainly because the SOC stabilizations of the ground state of the dissociated
halogen radicals are missing, which is not compensated by the error done on the bound
system. When SOC is accounted for, we obtain values in close agreement with the
experiment (with less than 2 kcal.mol! of difference). From Table S2, we can see that
SOC hardly affects the IPs of the iodinated species, while a significant effect is found for
the astatinated one. Thus, even if the SR-DFT results for the IPs of iodinated species may
be seen as reliable enough, we chose to report only 2¢c-DFT results in the main text to
obtain reliable results for all the considered species at a same level of theory for the sake
of comparison.



Figure S1 | Radiochromatograms of 1b obtained after 3 h with 1% H20: (top) and
1% H:20: plus 10™* M of Fe3+ ions (Fenton-like conditions, bottom). These
radiochromatograms were used to generate data displayed in Fig. 2.
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