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Table 1. Total energies of compounds in gas phase [Е(gas)] taking into account zero point energy (ZPE) and solvation energies (Esolv) used in calculations of energy variations in the steps of the catalytic cycle

	№
	Compound
	Е(gas)+ ZPE(а.u.)
	Esolv(eV)

	1
	H2O
	-76.353972
-76.355804*,**
	-0.29

	2
	H2O2
	-151.434240
-151.427858*,**
	-0.27

	3
	H3O+
	-76.633089
-76.620050*,**
	-3.32

	4
	CH3SH
	-438.545522
-438.489622*,**
	-0.13

	5
	CH3SSCH3
	-875.927296
-875.814206*,**
	-0.15

	6
	1a-[(NH3)2Pd(µ-OH)2Pd(NH3)2]2+
	-632.877693

-633.092068**
	-7.19

	7
	1b-[(NH3)2Pd(µ-SCH3)2Pd(NH3)2]2+
	-1357.344578
-1357.652250**
	-6.80

	8
	1c-[(NH3)2(OH)2Pd(µ-SCH3)2Pd(NH3)2]2+
	-1508.803177
-1509.170191**
	-7.07

	9
	1a-[(NH3)2Pt(µ-OH)2Pt(NH3)2]2+
	-615.808327
-615.979861**
	-7.24

	10
	1b-[(NH3)2Pt(µ-SCH3)2Pt(NH3)2]2+
	-1340.273012
-1340.540268**
	-6.91

	11
	1c-[(NH3)2(OH)2Pt(µ-SCH3)2Pt(NH3)2]2+
	-1491.810528
-1492.090471**
	-7.12

	12
	[(en)Ni2(µ-OH)2Ni(en)]2+
	 -873.677236
	-6.93

	13
	[(en)Ni(µ-SCH3)2Ni(en)]2+
	-1598.087750
	-6.68

	14
	[(en)(OH)Ni(µ-SCH3)2(µ-ОН)Ni(en)]2+
	-1749.597594
	-6.62

	
	
	
	multiplicity

	15
	2a-[(NH3)2CuI((-OH)2I(NH3)2]0
	-3658.777164**
	1

	16
	2c-[(NH3)2CuI((-SCH3)2CuI(NH3)2]0
	-4383.270696**
	1

	17
	2f-[(NH3)2CuI((-SCH3)2CuIII(OH)2(NH3)2]0
	-4534.815983**
	1

	18
	3a-[(NH3)2CuII((-OH)2CuII(NH3)2]2+
	-3657.620839*
	3

	19
	3b-[(NH3)2CuII((-OH)2CuII(NH3)2]2+
	-3657.573167*
	1

	20
	3c-[(NH3)2CuII((-SCH3)2CuII(NH3)2]2+
	-4381.924472*
	3

	21
	3d-[(NH3)2CuII((-SCH3)2CuII(NH3)2]2+
	-4381.950051*
	1

	22
	3e-[(NH3)2(OH)2CuIII((-SCH3)2CuIII(NH3)2]2+
	-4533.342897*
	1

	23
	3f -[(NH3)2(OH)2CuIII((-SCH3)2CuIII(NH3)2]2+
	-4533.386278*
	3

	24
	3g-[(NH3)2(OH)2CuIII((-SCH3)2CuIII(NH3)2]2+
	-4533.375561*
	5

	25
	6a-[(NH3)2PdII((-OH)2CuII((-OH)2PdII(NH3)2]2+
	-2425.273493*
	2

	26
	6b-[(NH3)2PdII((-SCH3)2CuII((-SCH3)2PdII(NH3)2]2+
	-3874.336878*
	2

	27
	6c-[(NH3)2(OH)PdIV((-OH)((-SCH3)2CuII((-SCH3)2((-OH) PdIV(OH)(NH3)2]2+
	-4177.403140*
	2


calculations 
DFT M06/ SDD; *PBE0/def2-TZVP; **M06/def2-TZVP

Table 2. Energies of coordination compounds [L(HO)Ni(μ-SCH3)2(μ-ОН)NiL]2+ of different multiplicity in gas phase and solution (H2O) relative to the energy of structure
	[L(HO)Ni(μ-SCH3)2(μ-ОН)NiL]2+ 
	E (eV)

	
	gas
	H2O

	I (singlet)
	0.00
	0.00

	II (singlet)
	-0.66
	-0.87

	III (triplet)
	-1.05
	-1.35

	IV (quintet)
	-0.68
	-1.04


Table 3. Energy changes ΔЕ (eV) in steps (1)–(3) in the gas phase and solution (H2O) in the catalytic cycle of oxidation of thiols

	∆Е reactions
	ΔЕ (eV)

	
	(2)
	(3)
	(4)

	Nigas
	-0.74
	-2.06
	-0.19

	NiH2O
	-0.81
	-1.73
	-0.65

	Pdgas
	-2.28
	-0.66
	-0.05

	PdH2O
	-2.21
	-0.66
	-0.32

	Ptgas
	-2.22
	-2.81
	+2.04

	PtH2O
	-2.21
	-2.75
	+1.77
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