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(1) Table S1. SCF energies E (in a.u.) of all geometries at MPWB1K- COSMO/BS1 level.
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(2) Table S2. Comparison of E; values calculated at two different levels of theory.

Trans

B3LYP-COSMO/
Ligand BS1

MPWBI1K-COSMO/
BS1

H,0
CcO
NH;
C,H,
PH;
F
Cr
Br

7.84
12.08
18.17
21.68
25.92
17.79
23.03
25.48

5.15

9.09
15.22
18.51
23.26
14.76
19.74
21.83
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CHjy 42.29 39.58
SiHj 43.75 41.32

(3) Table S3. Comparison of E; values with water and chloroform as solvent obtained at
MPWBI1K-COSMO/BS1 method.

Trans Water as Chloroform as
Ligand solvent solvent
H,O 5.15 6.73
Cco 9.09 10.22
NH; 15.22 17.32
C,H, 18.51 20.35
PH; 23.26 25.66
F 14.76 33.57
Ccr 19.74 37.83
Br 21.83 39.71
CHy 39.58 58.91
SiH;’ 41.32 59.87

(4) Table S4. Comparison of p(r) values at bcp of trans Pd-X bond in [PdCI;X]™
obtained at two different levels of theory.

Trans MPWBI1K-COSMO/  MPWBIK-COSMO/

Ligand BSI DGDZVP
H,0 0.08481 0.08086
co 0.07921 0.07609
NH, 0.07456 0.07063
C:H, 0.07473 0.07002
PH; 0.06657 0.06316
F 0.07564 0.07177
cr 0.07484 0.07099
Br 0.07272 0.06848
CHy 0.04497 0.04096
SiHy 0.04237 0.03908
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Figure S1. Correlation between p(r) values calculated at MPWB1K-COSMO/BS1 and single
point energy calculations at MPWB1K-COSMO/DGDZVP methods.

(5) Table SS. Ejpreq, actual and predicted dissociation energy (in kcal/mol) of the bonds Pd-
X and Pd-Y bonds in [Pd"CLXY]™ ~ of 53 complexes.

The equations used for predictions are,
Eyprea = —2709.906pyx — 2217.285p;y + 19763.654pxpry + 274.334

Dixprea = Dix + 1924.836p;x +2217.285py — 19763.654p,xpry — 198.584
Diyprea = Dyy +2709.906p,x + 1431.93pyy — 19763.654p,xpry — 198.584

Ligands in the Calculated Predicted Calculated Predicted
SLNo.  rans positions Fapra D,x D,x D,y D,y
X Y

1 H0 Br 5.15 21.21 27.33 42.81 41.72
2 NH; Br 18.20 39.07 40.90 32.04 28.67
3 PH; CN” 3544 30.76 29.68 43.30 42.84
4 NO, PH; 26.45 30.02 31.31 35.29 38.65
5 NH; NO," 18.79 38.60 40.30 41.12 38.95
6 Py AsH; 19.20 31.64 35.02 40.57 41.85
7 ONO N; 14.10 27.44 29.63 40.22 40.20
8 CO CN” 17.39 22.94 26.71 60.76 60.89
9 OH PH; 33.07 42.37 38.39 35.88 32.03
10 Br OH" 24.86 24.19 22.03 45.50 46.58
11 OH CN 34.57 41.77 36.89 47.83 43.70
12 H,O H,0 -1.39 32.40 33.87 32.40 33.85
13 OH PMe; 37.60 34.88 33.87 47.84 45.24
14 CN PMe; 41.02 35.93 37.27 42.82 41.81
15 Py CH; 35.82 15.54 18.40 93.07 95.72
16 PH; SiH; 55.73 10.95 9.39 68.84 68.19
17 AsH; SiH; 52.39 9.95 8.68 70.63 71.53
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e
0
CgHs
SiH;
SiH;
CH;
SiH;
0
PMe;
PEt;
CH;
CH;
CH;
SiH;
SiH;
CH;
Br
CN
PH;
Py
NH;
SMe,
N3
AsMe;
PMe;
CH;
CH;
CH;

Ce¢Hs
SiH;
AsMe;
PMe;
SiH;
SiH;
SiH;

29.74
42.87
50.61
21.57
38.74
40.52
32.06
36.18
46.10
44.90
60.34
87.11
92.72
101.04
94.38
90.98
12.28
32.89
21.27
10.00
4.15
17.52
5.42
10.54
11.23
20.16
38.84
56.46
51.43
47.47
42.50
42.97
4421
65.25
90.40
96.17

12.87
14.28
15.55

6.79

8.31
13.40

7.83
14.15
35.97
31.88
18.58
35.45
35.80
23.13
21.83
25.63
27.97
28.93
29.66
31.52
2491
39.81
22.29
15.88
15.68

9.42
17.29
21.19
20.51
14.52
10.55
33.95
32.53
16.98
32.31
33.84

14.35
14.89
14.51
10.91
11.04
12.82
12.03
13.61
36.75
32.89
17.44
38.56
38.84
22.90
23.19
26.59
31.81
28.18
28.52
34.09
28.32
41.57
27.05
21.93
21.25
12.31
20.26
21.83
20.03
13.60
10.84
34.82
33.58
17.60
35.27
35.39

88.15
69.56
76.27
101.11
82.90
89.51
90.99
80.87
35.97
38.65
69.85
40.53
35.80
23.13
29.70
41.42
38.42
44.27
46.36
45.07
53.54
37.30
50.55
66.82
71.56
111.66
90.88
74.44
64.03
78.05
78.74
33.95
37.44
55.43
29.47
25.92

87.82
74.68
75.05
102.36
85.18
91.02
91.87
81.38
36.73
39.45
71.20
44.44
38.82
22.89
29.55
40.57
34.59
45.38
43.83
44.20
54.92
35.80
48.88
67.22
71.60
111.38
92.71
75.09
66.12
78.19
81.42
34.80
38.62
58.67
33.52
27.75



