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Table 1. Electronic energies and free energies for the catalyzed reaction in gas phase

with B3LYP/6-31G(d,p)+LANL2DZ in atomic units.

E gec(au) | Eoee + ZPE (a.u.) AG (a.u) AG+ZPE (a.uw)
11+ CO -1374.30342 -1374.06445 -1374.13563 -1373.89667
TS2 + CO -1374.26763 -1374.03011 -1374.10038 -1373.86287
I3 + CO -1374.35018 -1374.10897 -1374.17847 -1373.93726
14 + CO -1374.34993 -1374.10799 -1374.17438 -1373.93246
15 -1374.37117 -1374.12629 -1374.17662 -1373.93173
TS6 -1374.31759 -1374.07185 -1374.12060 -1373.87666
17 -1374.39324 -1374.14632 -1374.19655 -1373.94963
TSS -1374.37637 -1374.12949 -1374.17933 -1373.93246
19 -1374.40412 1374.15186 -1374.20124 -1373.95168
TSIO -1374.34942 -1374.10108 -1374.15029 -1373.90195
111 -1374.41356 -1374.16237 -1374.21367 -1373.96248




Table 2. Electronic and free energies for the reaction without catalyst in gas phase at

the B3LYP/6-31G(d,p) level in atomic units.

Eepc (a.u.) |E goeo +ZPE (a.u.), AG (w.a.) | AG+ZPE (u.a.)

1 -691.18273 -690.95454 -691.011683 -690.783493
TS2 -691.13753 -690.90790 -690.954460 -690.724827
3 -691.29497 -691.05881 -691.103227 -690.867075
14 -691.29193 -691.05564 -691.099513 -690.863225
TS5 1 -691.21716 -690.98226 -691.029684 -690.793552
TS5 2 -691.22685 -690.99072 -691.023333 -690.788431
Pl a -691.26300 -691.02380 -691.063107 -690.823905
P1 b -691.33745 -691.09688 -691.137250 -690.896680
P2 -691.30175 -691.06000 -691.099362 -690.857618




Table 3. Single point calculations of electronic energies with PCM method in

dichloroethane solution at the B3LYP/6-31G(d,p) + LANL2DZ level in atomic units.

E jec(a.u.) Ee. +ZPE (a.u.)
I1 +CO -1374.29720 -1374.05918
TS2 + CO -1374.26404 -1374.02719
I3+ CO -1374.34677 -1374.10620
14 + CO -1374.34624 -1374.10491
15 -1374.36947 -1374.12517
TS6 -1374.31471 -1374.07128
17 -1374.39144 -1374.14493
TSS -1374.37701 -1374.13087
19 -1374.40280 -1374.15391
TS10 -1373.35099 -1374.10353
111 -1374.42629 -1374.17595




XYZ coordinates for molecules 11-111, TS Elim and Prod Elim in gas phase for the

rhodium-catalyzed cycloaddition in gas phase at B3LYP/6-31G(d,p) + LANL2DZ level.

Il
C 0.000130 0.000505 -0.001906
C -0.001074 -0.005208 2.801087
C 1.475676 -0.000015 0.145731
C -1.163774 -0.388418 -0.243146
C -1.146036 -0.262561 3.150196
C 1.445407 0.139041 2.533014
@) 1.884667 -0.574215 1.382035
Rh -1.305957 1.229990 1.201650
C -2.270018 -1.171858 -0.850233
H 1.867136 1.023069 0.045167
H 1.930136 -0.623183 -0.631629
C -2.445328 -0.625115 3.714005
H 1.706463 1.204541 2.456474
H 2.001985 -0.288141 3.373579
Cl -2.146822 2.803629 2.781408
C -1.743327 2.444873 -0.136583
H -3.008813 -0.494879 -1.288451
H -1.852492 -1.793860 -1.660188
@) -2.973722 -1.969106 0.081727
H -2.301565 -1.232009 4.614885
H -2.996034 0.282920 3.975341
H -3.035231 -1.203460 2.996666
@) -1.992958 3.209251 -0.957645
C -2.227613 -3.073643 0.570229
H -1.334480 -2.726894 1.115409
H -1.861200 -3.685361 -0.274635
C -3.078644 -3.918596 1.471859
C -4.369133 -3.710917 1.730648
H -2.553929 -4.759301 1.924611
H -4.921507 -4.368016 2.394979
H -4.907182 -2.883006 1.281600
TS2
C -0.000035 -0.000214 -0.001376
C -0.000772 -0.002425 2.103716
C 1.494655 0.001834 -0.059495
C -1.159959 -0.093485 -0.525141
C -1.163470 -0.189053 2.601483
C 1.474347 -0.066256 2.255582
©) 2.068449 -0.604221 1.077225
Rh -1.604962 1.146544 1.112165
C -1.922658 -0.530150 -1.733965
H 1.848414 1.040040 -0.176687
H 1.812690 -0.575008 -0.934267
C -2.068245 -0.731372 3.626114
H 1.862738 0.943911 2.463541
H 1.754028 -0.727553 3.080472
Cl -1.728665 2.843466 2.844658
C -3.499581 1.441292 0.748707
H -1.990930 0.309946 -2.433786
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.040633
.857169
.306662
.454823
.055006
.520788
.448122
.755145
.445581
.943526
.871224
.676170
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.569933
.522821
.305540
.140205
.137196
.983175
.022727
.483425
.355166
.922229
.668585
.026120
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.001358
.000279
.384083
.251984
412661
.350619
.257163
171174
.349621
.256035
.334243
.294891
.457733
.018330
.198236
.085982
.314495
.675959
.057874
.657127
.288673
.851585
.789039
.649708
.007342
.522760
.035535
. 747166
.205217
.554756
.327178
.467658
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.619342
.360056
.964421
.413756
.330634
.299029
.822870
.239154
.297440
.427144
.328912
.056085

.000191
.469043
.211384
.670563
.227146
.750594
.163647
.828308
.766709
.868097
.448602
.763028
.665923
.165434
.111997
.794152
.796537
.138458
.580895
.707817
.224282
. 988396
.908864
.958461
.076213
.456965
.069061
.351657
.184778
.983035
.090209
.328092
.422796



