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Table S1. Bond lengths and topological parameters of p(r) in bond critical points of the MCIPz.

Interaction re (A) pau) Vip(au) M A2 A3 2 Gh(au)  Fy(au) Hp(au) | q(AB) | 3(AB)
YCIPz
#(Nm-Ca) 1.329 0.357 -1.263 -0.865 | -0.751 | 0353 | 0.151 | 0.227 -0.771 0.543 0.560 1.243
H(Np-Co) 1.370 0.331 -1.056 0771 | -0681 | 0396 | 0.132 | 0.175 -0.614 0.439 | 0.421 1.131
r(Np-Y) 2.291 0.069 0.205 -0.098 | -0.083 | 0385 | 0.180 | 0.062 -0.073 0.011 0.348 0.349
r(La—Cl) 2.523 0.060 0.170 -0.058 | -0.058 | 0.286 | 0.000 | 0.053 -0.064 0.011 0.779 0.536
HC-H) 1.077 0.297 -1.228 -0.838 | -0.828 | 0.438 | 0.012 | 0.041 -0.389 0.348 | 0.038 0.964
r(Cp—Cp) 1.355 0.341 -0.993 -0.766 | -0.612 | 0385 | 0.252 | 0.130 -0.508 0.378 | 0.000 1.594
HCo—Cp) 1.454 0.288 -0.774 -0.621 | -0.545 | 0391 | 0.140 | 0.080 -0.353 0.273 0.054 1.068
LaClPz
(Nm-Co) 1.330 0.355 -1.254 -0.861 | -0.747 | 0353 | 0.151 | 0.226 -0.766 0.540 | 0.562 1.242
(Np-Cy) 1.369 0.332 -1.059 -0.774 | -0.683 | 0398 | 0.133 | 0.175 -0.616 0.440 | 0.412 1.137
r(Np-La) 2.461 0.063 0.160 -0.078 | -0.066 | 0.304 | 0.182 | 0.049 -0.059 0.010 0.356 0.366
r(La—Cl) 2.711 0.054 0.135 -0.045 | -0.045 | 0.225 | 0.000 | 0.042 -0.050 0.008 | 0.793 0.564
r(C-H) 1.077 0.297 -1.226 -0.837 | -0.827 | 0.438 | 0.013 | 0.041 -0.388 0.347 | 0.036 0.964
Cp—Cp) 1.354 0.341 -0.993 -0.766 | -0.612 | 0385 | 0.253 | 0.130 -0.509 0.378 | 0.000 1.597
r(Cy—Cp) 1.456 0.287 -0.768 -0.617 | -0542 | 0391 | 0.140 | 0.079 -0.351 0.271 0.050 1.065
LuClPz
F(Nm-Co) 1.329 0.357 -1.265 -0.866 | -0.752 | 0353 | 0.151 | 0.228 -0.772 0.544 | 0.560 1.244
H(Np-Co) 1.370 0.330 -1.055 0771 | -0681 | 0397 | 0132 | 0.175 -0.614 0.439 | 0.423 1.128
r(Np-Lu) 2.260 0.075 0.235 -0.108 | -0.093 | 0.436 | 0.158 | 0.060 -0.071 0.011 0.340 0.357
r(La—Cl) 2.493 0.065 0.187 -0.065 | -0.065 | 0.316 | 0.000 | 0.051 -0.063 0.012 0.763 0.552
r(C-H) 1.077 0.297 -1.228 -0.838 | -0.828 | 0.438 | 0.012 | 0.041 -0.389 0.348 | 0.038 0.964
r(Cp—Cp) 1.355 0.341 -0.992 -0.765 | -0.612 | 0385 | 0.251 | 0.130 -0.508 0.378 | 0.000 1.593
P(Coa—Cp) 1.454 0.289 -0.775 -0.621 | -0.545 | 0392 | 0.140 | 0.080 -0.354 0.274 | 0.055 1.069




Table S2. Bond lengths and topological parameters of p(r) in bond critical points of the MCITTDPz.

Interaction | re(A) | paw) | Vo@auw) | M | n | nm | & | Goauw) | Wauw) | Hau) | q(AB) | 3(AB)
YCITTDPz
r(Nm-Cy) 1.319 0.361 -1.176 -0.840 -0.724 0.388 0.160 0.295 -0.883 0.589 0.522 1.259
r(Nt—Cp) 1.317 0.361 -1.176 -0.840 -0.724 0.388 0.160 0.295 -0.883 0.589 0.522 1.350
F(Np-Cu) 1.379 0.323 -1.000 -0.747 -0.652 0.399 0.147 0.172 -0.593 0.422 0.405 1.130
r(Np-La) 2.313 0.066 0.193 -0.092 -0.079 0.364 0.173 0.058 -0.068 0.010 0.354 0.337
r(Y-C]) 2.497 0.064 0.176 -0.063 -0.063 0.301 0.000 0.057 -0.070 0.013 0.757 0.574
F(Cp—Cp) 1.422 0.312 -0.866 -0.691 -0.589 0.414 0.174 0.096 -0.408 0.312 0.000 1.093
r(Ca—Cp) 1.458 0.286 -0.768 -0.619 -0.540 0.391 0.145 0.076 -0.344 0.268 0.004 1.008
r(NeS) 1.643 0.235 -0.342 -0.375 -0.277 0.310 0.355 0.180 -0.445 0.265 0.615 1.308
LaCITTDPz
r(Nm-Cy) 1.320 0.361 -1.277 -0.877 -0.749 0.350 0.171 0.242 -0.804 0.561 0.562 1.258
r(Nt—Cp) 1.316 0.361 -1.176 -0.841 -0.724 0.389 0.161 0.296 -0.886 0.590 0.526 1.352
r(Np'Cu) 1.377 0.324 -1.006 -0.751 -0.654 0.400 0.148 0.173 -0.597 0.424 0.395 1.137
r(Np-La) 2.486 0.061 0.152 -0.074 -0.063 0.289 0.179 0.047 -0.056 0.009 0.362 0.353
r(La—-Cl) 2.680 0.058 0.140 -0.049 -0.049 0.238 0.000 0.045 -0.055 0.010 0.770 0.606
r(Cp—Cp) 1.423 0.311 -0.864 -0.690 -0.588 0.414 0.174 0.095 -0.407 0.311 0.000 1.092
F(Cu—CB) 1.460 0.284 -0.762 -0.615 -0.537 0.390 0.145 0.075 -0.342 0.266 0.001 1.006
r(NeS) 1.644 0.235 -0.344 -0.375 -0.276 0.307 0.355 0.179 -0.443 0.264 0.611 1.307
LuCITTDPz
r(Nm-Cy) 1.319 0.363 -1.289 -0.884 -0.755 0.350 0.170 0.245 -0.811 0.567 0.562 1.260
r(Nt—Cp) 1.317 0.361 -1.176 -0.840 -0.724 0.387 0.160 0.294 -0.883 0.588 0.521 1.349
F(Np-Cu) 1.379 0.323 -0.998 -0.747 -0.651 0.400 0.147 0.171 -0.592 0.421 0.406 1.128
r(Np-Lu) 2.284 0.072 0.221 -0.102 -0.088 0.411 0.152 0.056 -0.066 0.010 0.347 0.346
r(La—-Cl) 2.468 0.069 0.195 -0.070 -0.070 0.334 0.000 0.054 -0.068 0.014 0.740 0.588
F(Cp—Cp) 1.422 0.312 -0.866 -0.691 -0.589 0.414 0.174 0.096 -0.408 0.312 0.000 1.093
r(Ca—Cp) 1.458 0.286 -0.770 -0.620 -0.541 0.391 0.145 0.076 -0.344 0.268 0.005 1.008
r(NeS) 1.643 0.235 -0.342 -0.376 -0.277 0.310 0.355 0.180 -0.445 0.265 0.615 1.308




Table S3. Charge on atoms in MCIPz and MCITTDPz

YCIPz
Name Cp Cu H N, N Y Cl On ligand
q(A) +0.0166 | +0.928 | +0.038 | -1.191 | -1.121 | +2.171 -0.779 -1.391
LaClPz
Name Cp Cq H Np N La Cl On ligand
q(A) +0.14 +0.92 +0.36 -1.179 | -1.123 +2.21 -0.793 -1.423
LuClPz
Name Cp Cq H Np Nm Lu Cl On ligand
q(A) +0.017 | +0.929 | +0.038 | -1.187 | -1.121 | +2.125 -0.763 -1.362
YCITTDPz
Name Cp Cq Np Nm Y Cl S N On ligand
q(A) +0.526 | +0.963 | -1.164 | -1.124 | +2.173 | -0.757 | +1.23 |-1.137| -1.416
LaCITTDPz
Name Cp Cu N, N La Cl S Nt On ligand
q(A) +0.525 | +0.958 | -1.153 | -1.125 | +2.218 | -0.77 | +1.223 | -1.137 | -1.447
LuCITTDPz
Name Cp Cq Np N Lu Cl S Nt On ligand
q(A) +0.526 | +0.963 -1.16 | -1.123 | +2.127 | -0.74 | +1.231 | -1.137 -1.386




