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The density functional theory calculations were performed on the three transition metal 

complexes of N-heterocyclic carbenes, namely, trans-[1-(benzyl)-3-(N-t-

butylacetamido)imidazol-2-ylidene]Pd(pyridine)Cl2 (2), trans-[1-(2-hydroxy-cyclohexyl)-

3-(benzyl)imidazol-2-ylidene]Pd(pyridine)Cl2 (3) and trans-[1-(o-methoxybenzyl)-3-(t-

butyl)imidazol-2-ylidene]Pd(pyridine)Br2 (4) using GAUSSIAN 031 suite of quantum 

chemical programs.   

 

Input Coordinates for Charge Decomposition Analysis of 2’, 3’ and 4’: 

 
Table S1.  B3LYP/SDD,6-31G* optimized coordinates of 2’. 
 
Ground state electronic energy = - 2158.5727952 hartree/particle 
 
O -3.18681 -3.01404 1.772608 
N 1.277695 -1.56344 -0.26092 
N -0.48862 -1.57434 0.975699 
N -3.59052 -1.36321 0.219221 
C 0.333479 -0.75488 0.276648 
C 1.045846 -2.88563 0.098966 
H 1.697705 -3.68365 -0.21805 
C -0.06333 -2.89419 0.878421 
H -0.60335 -3.69306 1.361538 
C 2.358269 -1.11917 -1.15974 
H 2.379399 -0.0298 -1.08408 
H 2.07656 -1.38036 -2.18579 
C 3.699643 -1.72421 -0.80532 
C 4.310198 -2.64371 -1.66561 
H 3.816241 -2.92226 -2.59426 
C 5.551556 -3.19977 -1.34543 
H 6.016608 -3.91093 -2.02282 
C 6.189204 -2.83994 -0.15807 
H 7.154582 -3.27073 0.09392 
C 5.58481 -1.92069 0.70532 
H 6.081155 -1.63376 1.628437 
C 4.347725 -1.36308 0.385583 
H 3.877485 -0.64323 1.05137 
C -1.67763 -1.14991 1.717924 
H -1.77558 -0.07252 1.57862 
H -1.53691 -1.36888 2.779296 
C -2.91243 -1.93935 1.2377 
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C -4.73497 -1.97878 -0.49901 
C -5.16598 -0.9695 -1.57484 
H -5.47625 -0.01999 -1.12314 
H -6.01312 -1.36891 -2.14186 
H -4.35088 -0.7637 -2.27826 
O -4.29425 -3.29953 -1.15899 
H -3.47342 -3.12198 -1.86321 
H -5.13022 -3.74317 -1.71225 
H -3.96012 -4.01306 -0.40184 
C -5.89326 -2.22328 0.485174 
H -5.59232 -2.91799 1.272026 
H -6.75278 -2.64503 -0.0485 
H -6.20704 -1.28161 0.949581 
H -3.15353 -0.55828 -0.2272 
C 1.168416 4.13182 0.041553 
H 2.089977 3.597852 0.239834 
C 1.132881 5.518926 -0.06899 
H 2.054796 6.084716 0.016721 
C -0.09188 6.150049 -0.27956 
H -0.1517 7.231517 -0.36336 
C -1.23846 5.363734 -0.3801 
H -2.21604 5.805358 -0.54366 
C -1.12065 3.980925 -0.27453 
H -1.97741 3.326081 -0.37874 
Pd 0.190705 1.22081 0.10813 
Cl -1.59722 0.927676 -1.42586 
Cl 1.941473 1.391193 1.67422 
N 0.061557 3.371357 -0.06313 
 
 

Table S2.  B3LYP/SDD,6-31G* optimized coordinates of 3’ 
 
Ground state electronic energy = - 2103.1995947 hartree/particle 
 
O -0.06485 2.8512 2.109311 
H -0.30758 1.911097 2.226367 
N 1.796834 0.711516 -1.11288 
N 0.185318 2.061647 -0.61396 
C 0.517455 0.750352 -0.67163 
C 1.258975 2.845247 -1.01502 
H 1.214265 3.92218 -1.02798 
C 2.270405 1.998367 -1.32822 
H 3.27794 2.187254 -1.66334 
C 2.581134 -0.51019 -1.33736 
H 2.883899 -0.53246 -2.38923 
H 1.889481 -1.3418 -1.18074 
C 3.790483 -0.60814 -0.4286 
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C 3.641468 -0.55528 0.965517 
H 2.653207 -0.42346 1.400383 
C 4.757768 -0.66856 1.793162 
H 4.632039 -0.62529 2.871629 
C 6.031402 -0.83998 1.242128 
H 6.898664 -0.92874 1.891006 
C 6.185035 -0.89593 -0.14308 
H 7.171474 -1.02767 -0.57974 
C 5.067671 -0.77663 -0.97368 
H 5.190187 -0.8197 -2.05404 
C -1.10085 2.566913 -0.11128 
H -1.65198 1.667228 0.182424 
C -0.90389 3.445391 1.143712 
H -0.38477 4.36786 0.842928 
C -2.28401 3.836855 1.697596 
H -2.13549 4.461453 2.585533 
H -2.80009 2.925117 2.032841 
C -3.132 4.565344 0.64191 
H -4.12153 4.804304 1.050217 
H -2.65669 5.526945 0.397751 
C -3.27446 3.731707 -0.64177 
H -3.82136 4.295473 -1.40709 
H -3.87196 2.833589 -0.42892 
C -1.90591 3.30078 -1.19549 
H -2.02538 2.643442 -2.06419 
H -1.34782 4.186072 -1.53327 
C -2.94481 -2.81622 -0.65154 
H -3.09209 -2.15627 -1.49822 
C -3.76928 -3.91422 -0.42227 
H -4.60316 -4.10419 -1.09014 
C -3.49741 -4.75081 0.659083 
H -4.11974 -5.6185 0.859361 
C -2.4094 -4.4511 1.477352 
H -2.15408 -5.07088 2.330671 
C -1.64021 -3.32643 1.193173 
H -0.80358 -3.03559 1.817211 
Pd -0.64917 -0.80557 -0.25959 
Cl -0.96852 -1.02528 -2.58106 
Cl -0.29908 -0.45286 2.063839 
N -1.8995 -2.5214 0.144839 
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Table S3.  B3LYP/SDD,6-31G* optimized coordinates of 4’ 
 
Ground state electronic energy = - 6287.5150954 hartree/particle 
 
O 2.942783 -1.36995 1.286216
N 0.631592 2.474777 0.300215
N 1.674488 0.759097 -0.52231 
C 0.469718 1.168295 -0.04984 
C 1.940054 2.86759 0.019913
H 2.300317 3.863046 0.21439 
C 2.58786 1.796569 -0.49345 
H 3.607891 1.670989 -0.81791 
C -0.39161 3.476084 0.76657 
C -1.66897 2.799867 1.276763
H -2.19467 2.269603 0.478479
H -2.33459 3.584047 1.655418
H -1.45917 2.095941 2.085772
C -0.72541 4.384579 -0.43195 
H 0.162832 4.912887 -0.79592 
H -1.46772 5.133547 -0.13484 
H -1.13626 3.789162 -1.25338 
C 0.220891 4.286346 1.926448
H 0.531513 3.623837 2.740921
H -0.53337 4.977653 2.315337
H 1.081351 4.88868 1.618677
C 1.930974 -0.56999 -1.11667 
H 1.258587 -1.2627 -0.60655 
H 1.639999 -0.52512 -2.17101 
C 3.366348 -1.01458 -0.97996 
C 3.847725 -1.4389 0.279789
C 3.288202 -1.83412 2.582648
H 3.577845 -2.89286 2.562713
H 2.38335 -1.70842 3.177785
H 4.105575 -1.24137 3.0142 
C 5.165864 -1.88695 0.417411
H 5.538141 -2.21584 1.381117
C 6.007022 -1.91226 -0.69962 
H 7.0294 -2.26243 -0.58341 
C 5.547754 -1.49863 -1.948 
H 6.202937 -1.524 -2.81346 
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C 4.227904 -1.05333 -2.07632 
H 3.854414 -0.7359 -3.04748 
C -3.09303 -2.05957 -1.25813 
H -2.44428 -1.8651 -2.1039 
C -4.16535 -2.94294 -1.34535 
H -4.34362 -3.47605 -2.27361 
C -4.99212 -3.11494 -0.23637 
H -5.84086 -3.79201 -0.27661 
C -4.70604 -2.39953 0.92527 
H -5.31757 -2.49751 1.816364
C -3.60412 -1.54887 0.940795
H -3.31742 -1.00205 1.831157
Pd -1.11966 -0.033 -0.05786 
Br -0.57274 -0.73625 2.279119
Br -1.51038 0.754184 -2.3978 
N -2.8111 -1.37479 -0.13339 
 

 

 

 

Table S4.  Comparison between selected distances [Å] and angles [º] in 2 (X-ray structure) 

and 2’ (computed structure).   

Parameter Exp.(2) Calcd.(2’) Parameter Exp. (2) Calcd. (2’) 
Pd1-C1 1.957(3) 1.988 N1-C4 1.463(4) 1.474 
Pd1-Cl2 2.2913(9) 2.374 N4-C21 1.336(4) 1.347 
Pd1-Cl1 2.3026(9) 2.355 N4-C17 1.333(5) 1.347 
Pd1-N4 2.089(3) 2.161 C20-C21 1.376(5) 1.392 
C1-N1 1.356(4) 1.354 C19-C20 1.355(6) 1.394 
C1-N2 1.337(4) 1.355 C18-C19 1.379(6) 1.394 
N1-C2 1.385(4) 1.389 C17-C18 1.370(5) 1.392 
N2-C3 1.371(4) 1.390 N3-C12 1.328(5) 1.352 
N2-C11 1.449(4) 1.464 C10-O1 1.218(4) 1.231 
      
Cl2-Pd1-Cl1 178.14(3) 176.8 Pd1-C1-N2 127.9(2) 126.9 
Cl2-Pd1-C1 91.24(9) 89.2 N1-C1-N2 105.1(3) 105.5 
Cl1-Pd1-C1 87.62(9) 87.8 Pd1-N4-C21 121.2(2) 121.0 
Cl2-Pd1-N4 89.44(8) 91.5 Pd1-N4-C17 120.9(2) 120.4 
Cl1-Pd1-N4 91.74(8) 91.4 C1-Pd1-N4 178.63(11) 179.2 
Pd1-C1-N1 126.9(2) 127.6    
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Table S5.  Comparison between selected distances [Å] and angles [º] in 3 (X-ray structure) 

and 3’ (computed structure).   

Parameter Exp. (3) Calcd. (3’) Parameter Exp. (3) Calcd. (3’) 
Pd1-C1 1.967(4) 1.988 N1-C4 1.466(5) 1.469 
Pd1-Cl2 2.3068(10) 2.376 N3-C21 1.343(6) 1.347 
Pd1-Cl1 2.3071(10) 2.354 N3-C17 1.352(5) 1.346 
Pd1-N3 2.096(3) 2.161 C20-C21 1.409(7) 1.392 
C1-N1 1.345(5) 1.354 C19-C20 1.360(8) 1.394 
C1-N2 1.343(5) 1.354 C18-C19 1.368(8) 1.393 
N1-C3 1.386(6) 1.388 C17-C18 1.376(6) 1.392 
N2-C2 1.368(6) 1.388 C12-O1 1.397(6) 1.410 
N2-C11 1.496(6) 1.470    
      
Cl2-Pd1-Cl1 177.74(4) 176.7 Pd1-C1-N2 128.1(3) 127.2 
Cl2-Pd1-C1 88.70(11) 90.0 N1-C1-N2 106.4(4) 105.8 
Cl1-Pd1-C1 89.07(11) 87.0 Pd1-N3-C21 122.6(3) 120.6 
Cl2-Pd1-N3 91.64(9) 91.1 Pd1-N3-C17 119.7(3) 120.8 
Cl1-Pd1-N3 90.59(9) 91.8 C1-Pd1-N3 179.66(14) 178.6 
Pd1-C1-N1 125.5(3) 126.8    
 

Table S6.  Comparison between selected distances [Å] and angles [º] in 4 (X-ray structure) 

and 4’ (computed structure).   

Parameter Exp. (4) Calcd. (4’) Parameter Exp. (4) Calcd. (4’) 
Pd1-C1 1.953(9) 1.992 N1-C4 1.498(12) 1.506 
Pd1-Br2 2.3929(13) 2.499 N3-C20 1.337(20) 1.346 
Pd1-Br1 2.3993(13) 2.501 N3-C16 1.342(12) 1.347 
Pd1-N3 2.100(7) 2.160 C19-C20 1.385(14) 1.392 
C1-N1 1.359(11) 1.357 C18-C19 1.378(15) 1.394 
C1-N2 1.341(12) 1.362 C17-C18 1.354(15) 1.394 
N1-C2 1.404(12) 1.382 C16-C17 1.406(14) 1.392 
N2-C3 1.365(12) 1.395 C10-O1 1.388(13) 1.355 
N2-C8 1.506(11) 1.478    
      
Br2-Pd1-Br1 173.87(5) 175.9 Pd1-C1-N2 121.1(6) 121.7 
Br2-Pd1-C1 86.3(2) 86.5 N1-C1-N2 105.8(8) 105.8 
Br1-Pd1-C1 87.6(2) 89.5 Pd1-N3-C20 122.4(6) 120.9 
Br2-Pd1-N3 92.58(19) 92.3 Pd1-N3-C16 119.3(6) 120.6 
Br1-Pd1-N3 93.5(2) 91.6 C1-Pd1-N3 176.0(3) 177.8 
Pd1-C1-N1 133.1(7) 132.4    
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