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Figure S1. Comparison between AE;, in the formation of [Agg(X){S,P(OPr),}¢]" (X =
H, 1, F,2, CL 3, Br, 4, and, I, 5) and the ionic radii for H-, F-, Cl-, Br-, and I-, as
obtained from reference: Atomic and Ionic Radii of Elements 1-96, M. Rahm, R.
Hoffmann, N. W. Ashcroft, Chem. Eur. J., 2016, 22, 14625-14632.
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Table S1. Energy decomposition analysis for the [Agg{S,P(OPr),}¢]*"-X" interaction,
values in kcal-mol-!, at the non-relativistic BP86-D3 level of theory.

1 2 3 4 5

X= H F Cl Br I

AEp,; | 4212 74.2 155.0 211.0 281.7

AE o | -564.4 | 86.5% | -202.4 | 73.6% | -267.4 | 82.0% | -316.4 | 84.9% | -370.9 | 87.1%
AE,. | -859 | 132% | -69.1 | 25.1% | -51.0 | 15.6% | -46.6 | 12.5% | -43.8 | 10.3%
ABgp | 20| 03%| 35| 13%| 78] 24%| 96| 26%| -113]| 2.6%
AE,. | -231.0 2200.8 1714 161.7 1442

i-d% | 91.0% 84.4% 77.0% 72.7% 68.4%

Table S2. Energy decomposition analysis for the [Agg{S,P(OPr),}¢]*"-X" interaction,
values in kcal-mol”!, at the relativistic BP86-D3 level of theory as given at the main
article, repeated here for easy comparison.

1 2 3 4 5
X= H F Cl Br I
AEpus | 4272 75.2 157.2 213.9 276.0
AEu | -556.7 | 84.4%% | -190.6 | 71.3% | -257.5 | 79.8%% | -308.9 | 83.1%* | -357.5 | 85.1%*
AE,, | -100.7 [ 153% | -732 | 27.4% | -573 | 17.8%% | -53.4 | 144%* | -51.5 | 12.3%
AEgqp 20 03%2| 35| 13% | -7.8| 24%| 96| 2.6%°*| -113] 2.7%:*
AE, | -2322 -192.1 -165.5 -158.0 1442
i-d% | 90.7% 84.2% 76.6% 72.2% 68.6%




Table S3. Energy decomposition analysis for the [Agg{S,P(OPr),}¢]>"-X" interaction,

values in kcal-mol-!, at the relativistic Hybrid B3LYP-D3 level of theory.

1 2 3 4 5

X= H F Cl Br I

AEpa | 439.5 81.8 175.6 238.1 310.3
AE g | -571.6 | 85.5% | -199.8 | 73.6% | -268.6 | 79.7% | -321.7 | 82.5% | -375.7 | 84.2%
AE 93.6 | 14.0% | -65.2|24.0% | -53.6 | 159% | -49.5| 12.7% | -47.5 | 10.6%
AE i, 3.0 0.5% 63| 23% | -149| 44% | -189| 49% | -22.8| 5.1%
AE;, | -228.7 -189.5 -161.5 -152.1 -135.7

i-d% | 90.9% 85.1% 77.2% 72.5% 68.5%

Table S4. Energy decomposition analysis for the [Agg{S,P(OPr),}¢]*"-X" interaction,
values in kcal-mol’!, at the relativistic Hybrid PBE0-D3 level of theory.

1 2 3 4 5
X= H F Cl Br I
AEpui | 428.9 72.4 151.4 203.3 278.8 | 428.9
AEciga | -571.8 | 85.7% | -199.5 | 73.4% | -262.8 | 81.1% | -309.4 | 83.8% | -364.0 | -571.8
AEo -93.7 | 14.0% | -65.1|23.9% | -53.2[164% | -503|13.6% | -48.2| -93.7
AEqisp 2.0 0.3% 141 2.9% 7.8 2.4% 9.6 | 2.6% | -113 -2.0
AE;y | -238.6 -199.6 -172.4 -166.0 -144.7
i-d% | 90.6% 84.9% 77.1% 72.3% 69.2%

Table S5. Energy decomposition analysis for the [Agg{S,P(OPr),}¢]**-X" interaction,
values in kcal-mol-!, at the relativistic Meta-Hybrid M06-2X level of theory.

1 2 3 4 5
X= H F Cl Br I
AEp.i | 432.9 183.1 159.0 213.5 263.7 | 183.1
AEcigiar | -570.4 | 89.2% | -312.7 | 87.4% | -266.2 | 85.0% | -313.3 | 84.6% | -353.0 | -312.7
AEqm, -69.0 | 10.8% | 452 | 12.6% | -47.0 | 15.0% | -57.1 | 154% | -43.9| -452
AEy | -208.4 -174.7 -154.1 -156.9 -133.2 | -174.7
1-d% | 92.4% 91.2% 78.6% 73.4% 69.4%




