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Figure S1 x? and 02x%/82% in function of the external multiplier A2 for the XCSC.0
calculation with basis-set 6-31G. The vertical red line indicates the A value at which the
XCSC.0 calculation was halted.
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Figure S2 x? and 02x%/d2% in function of the external multiplier A2 for the XCSC.0
calculation with basis-set 6-311G. The vertical red line indicates the A value at which the
XCSC.0 calculation was halted.
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Figure S3 x? and 0%2x%/02% in function of the external multiplier A for the XCSC.0
calculation with basis-set 6-31G(d). The vertical red line indicates the A value at which the
XCSC.0 calculation was halted.
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Figure S4 x? and 02x%/82% in function of the external multiplier A for the XCSC.0
calculation with basis-set 6-311G(d). The vertical red line indicates the A value at which the
XCSC.0 calculation was halted.
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Figure S5 x? and 02x%/02% in function of the external multiplier A for the XCSC.1
calculation with basis-set 6-31G. The vertical red line indicates the A value at which the

XCSC.1 calculation was halted.
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Figure S6 x? and 02x%/04% in function of the external multiplier A for the XCSC.1
calculation with basis-set 6-311G. The vertical red line indicates the A value at which the
XCSC.1 calculation was halted.
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Figure S7 x? and 0%x%/04% in function of the external multiplier A for the XCSC.1
calculation with basis-set 6-31G(d). The vertical red line indicates the A value at which the
XCSC.1 calculation was halted.
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Figure S8 x? and 02x%/02% in function of the external multiplier 2 for the XCSC.1
calculation with basis-set 6-311G(d). The vertical red line indicates the A value at which the
XCSC.1 calculation was halted.
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Theoretical details about the Walker-Mezey similarity index

The Walker-Mezey similarity index L(px, Py, Q, a’) is defined by the following equation:

L*(px, Py, Q, a’) + L*(py,px, a, a’)

L(px, px,a,a’) = 100 2

$1)
where

|px (1‘) — Py (1”) |

res(pya,a’) max (px (1'), Py (1')

L*(px' Py, 4Q, a,) =1- ) /n(S(px,a, a’)) (SZ)

and
L*(py,px, a a,) —1_ |,0x(1') _py(r)l /n(S(py, a, a,)) (53)
resioaanmax (px(),py @)
with
Slppa,a’) ={ria<p,(r) <a'} (54
and

S(py,a,a’) ={ria<p,(r) <a’} (S5)

S(px,a,a’) and S(py,a,a’) are the “density shells” inside which the point-by-point

comparisons of the electron densities are performed and can be considered as three-

dimensional spaces bound by the two isosurfaces a and a’ of the electron densities p, and

py , respectively. n(S(py,a,a’)) and n(S(py, a,a’)) in equations (S2) and (S3) are the

number of grid points constituting the “density shells” S(p,,a,a") and S(py, aa),

respectively.
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Table S1  Values of the Walker-Mezey similarity index L(px,py,O.l, 10) corresponding

to the comparisons of the XCSC.0 electron densities obtained with the different basis-sets.

L(px, py,0.1,10) 6-31G 6-311G 6-31G(d)  6-311G(d)
6-31G 100.00

6-311G 99.49 100.00

6-31G(d) 96.68 96.65 100.00

6-311G(d) 96.94 96.99 99.24 100.00

Table S2  Values of the Walker-Mezey similarity index L(py, py, 0.001,0.1)

corresponding to the comparisons of the XCSC.0 electron densities obtained with the

different basis-sets.

L(px, py,0.001,0.1) 6-31G 6-311G 6-31G(d)  6-311G(d)
6-31G 100.00

6-311G 96.68 100.00

6-31G(d) 96.13 94.43 100.00

6-311G(d) 96.18 96.45 96.76 100.00

Table S3  Values of the Walker-Mezey similarity index L(px,py,O.l, 10) corresponding

to the comparisons of all the electron densities obtained with basis-set 6-31G.

L(px, py,0.1,10) RHF  SCO XCSCO XC-RHF SC1 XCSC.1
RHE 100.00

SC.0 99.61  100.00

XCSC.0 99.46 9953  100.00

XC-RHF 9762 9771  97.87  100.00

sC.1 97.67  97.86  97.82 99.61  100.00
XCSC.1 9752  97.64  97.82 99.80 9950  100.00
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Table S4 Values of the Walker-Mezey similarity index L(py,py,0.001,0.1)

corresponding to the comparisons of all the electron densities obtained with basis-set 6-31G.

L(px, py,0.001,0.1) RHF SC.0 XCSC.O XC-RHF SC.1 XCsC.1
RHF 100.00

SC.0 98.54  100.00

XCSC.0 97.27  97.80  100.00

XC-RHF 9340 9330  93.26 100.00

sc1 9365  94.02  93.02 98.54  100.00
XCSC.1 9265 9272  93.25 98.72 9754  100.00

Table S5  Values of the Walker-Mezey similarity index L(p,, py, 0.1, 10) corresponding

to the comparisons of all the electron densities obtained with basis-set 6-311G.

L(px, py,0.1,10) RHF  SCO XCSCO XC-RHF SC.1 XCSC.1
RHF 100.00

SC.0 99.61  100.00

XCSC.0 99.46  99.53  100.00

XC-RHF 9761 9769  97.82  100.00

sc.1 9762 9782  97.78 9961  100.00
XCSC.1 9754 9765  97.80  99.84  99.54  100.00

Table S6 Values of the Walker-Mezey similarity index L(py,py,0.001,0.1)

corresponding to the comparisons of all the electron densities obtained with basis-set 6-311G.

L(px,py,0.001,0.1) RHF SC.0 XCSC.O XC-RHF SC.1 XCsC.1
RHF 100.00

SC.0 98.38  100.00

XCSC.0 96.95  97.15  100.00

XC-RHF 9337  92.85  93.36 100.00

sc1 9390 9415  93.05 97.99  100.00
XCSC.1 9238 9207  93.17 98.42  96.81  100.00
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Table S7 Values of the Walker-Mezey similarity index L(px,py,O.l, 10) corresponding

to the comparisons of all the electron densities obtained with basis-set 6-311G(d).

L(px, py,0.1,10) RHF SC.0 XCSC.0O XC-RHF SC.1 XCSC.1
RHF 100.00

SC.0 99.61 100.00

XCSC.0 99.19 99.37 100.00

XC-RHF 97.20 97.39 97.67 100.00

SC.1 97.29 97.51 97.67 99.67 100.00

XCSC.1 97.04 97.24 97.56 99.75 99.52 100.00
Table S8 Values of the Walker-Mezey similarity index L(py,py,0.001,0.1)

corresponding to the comparisons of all the electron densities obtained with basis-set 6-

311G(d).

L(px, py,0.001,0.1) RHF SC.0 XCSC.O XC-RHF SC.1 XCSC.1
RHF 100.00

SC.0 98.44  100.00

XCSC.0 96.58  97.46  100.00

XC-RHF 9357 9376  93.35  100.00

sc.1 9404 9436 9293 9857  100.00
XCSC.1 9232 9269 9328 9812 9695  100.00

Table S9  Adopted A-steps for all the X-ray constrained wave function calculations.

6-31G 6-311G 6-31G(d)  6-311G(d)
XC-RHF 0.01 0.01 0.01 0.01
XCSC.0 0.005 0.005 0.01 0.01
XCSC.1 0.005 0.005 0.01 0.01
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