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Fig. S1 ORTEP drawing of [2,6-(Ph2PO)2C6H3]NiSC6H4CH3 (1b) at the 50% probability level.  

Hydrogen atoms are omitted for clarity.   

 

 

Fig. S2 ORTEP drawing of [2,6-(Ph2PO)2C6H3]NiSC6H4Cl (1d) at the 50% probability level.  

Hydrogen atoms are omitted for clarity.   
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Fig. S3 ORTEP drawing of [2,6-(Ph2PO)2C6H3]NiSC6H4CF3 (1e) at the 50% probability level.  

Hydrogen atoms are omitted for clarity.  The F-atoms of the CF3 group are disordered; a two-

component model is given (70 : 30 occupancy).     
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Fig. S4 ORTEP drawing of {2,6-[(i-Pr)2PO]2C6H3}NiSC6H4OCH3 (2a) at the 50% probability 

level.  Hydrogen atoms are omitted for clarity.   
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Fig. S5 ORTEP drawing of {2,6-[(i-Pr)2PO]2C6H3}NiSC6H4CH3 (2b) at the 50% probability 

level.  Hydrogen atoms are omitted for clarity.   

 

Fig. S6 ORTEP drawing of {2,6-[(i-Pr)2PO]2C6H3}NiSPh (2c) at the 50% probability level.  

Hydrogen atoms are omitted for clarity.   
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Fig. S7 ORTEP drawing of {2,6-[(i-Pr)2PO]2C6H3}NiSC6H4Cl (2d) at the 50% probability level.  

Hydrogen atoms are omitted for clarity. 
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Fig. S8 ORTEP drawing of {2,6-[(i-Pr)2PO]2C6H3}NiSC6H4CF3 (2e) at the 50% probability 

level.  Hydrogen atoms are omitted for clarity. 
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Fig. S9 Sample plots of two-parameter fit in KaleidaGraph: kobs for the reaction between [2,6-
(Ph2PO)2C6H3]NiSPh (1c) and benzyl bromide ([1c]0 = 0.018 M, [PhCH2Br]0 = 0.18 M) in toluene-d8 at 
various temperatures (∗: 50°C; : 60°C; : 70°C; : 80°C). 

Table S3 kobs for the reaction between [2,6-(Ph2PO)2C6H3]NiSPh (1c) and benzyl bromide in toluene-d8 at 

various temperatures. 

Temperature [1c]0 (M) [PhCH2Br]0 (M) kobs (s-1) 
50 °C 0.018 0.18 1.3(1) × 10-5 
50 °C 0.018 0.23 1.7(1) × 10-5 
50 °C 0.018 0.28 2.0(1) × 10-5 
50 °C 0.018 0.33 2.4(1) × 10-5 
    
60 °C 0.018 0.18 2.2(1) × 10-5 
60 °C 0.018 0.23 3.0(1) × 10-5 
60 °C 0.018 0.28 3.8(1) × 10-5 
60 °C 0.018 0.33 4.3(1) × 10-5 
    
70 °C 0.018 0.18 4.0(2) × 10-5 
70 °C 0.018 0.23 5.5(1) × 10-5 
70 °C 0.018 0.28 7.0(3) × 10-5 
70 °C 0.018 0.33 8.5(2) × 10-5 
    
80°C 0.018 0.18 8.3(4) × 10-5 
80°C 0.018 0.23 1.1(1) × 10-4 
80°C 0.018 0.30 1.5(1) × 10-4 
80°C 0.018 0.33 1.7(1) × 10-4 
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Fig. S10 Sample plots of two-parameter fit in KaleidaGraph: kobs for the reaction between [2,6-
(Ph2PO)2C6H3]NiSC6H4Z (1a, 1b, 1d, 1e) and benzyl bromide ([1]0 = 0.020 M, [PhCH2Br]0 = 0.20 M) in 
toluene-d8 at 60 °C (∗: 1e; : 1d; : 1b; : 1a). 

 

Table S4 kobs for the reactions between [2,6-(Ph2PO)2C6H3]NiSC6H4R (1a, 1b, 1d, 1e) and benzyl 
bromide in toluene-d8 at 60°C. 

complex [Ni]0 (M) [PhCH2Br]0 (M) kobs (s-1) 
1a 0.015 0.15 4.4(1) × 10-5 
1a 0.015 0.20 5.4(1) × 10-5 
1a 0.015 0.25 6.3(4) × 10-5 
1a 0.015 0.33 8.9(2) × 10-5 
    
1b 0.020 0.20 3.7(2) × 10-5 
1b 0.019 0.25 4.1(1) × 10-5 
1b 0.015 0.30 5.4(3) × 10-5 
1b 0.015 0.35 5.9(1) × 10-5 
    
1d 0.020 0.20 1.0(1) × 10-5 
1d 0.020 0.25 1.2(1) × 10-5 
1d 0.020 0.30 1.4(1) × 10-5 
1d 0.020 0.35 1.7(1) × 10-5 
    
1e 0.020 0.20 3.3(1) × 10-6 
1e 0.020 0.25 4.0(1) × 10-6 
1e 0.020 0.30 4.8(1) × 10-6 
1e 0.020 0.35 5.9(1) × 10-6 
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Fig. S11 Plots of kobs versus concentration of benzyl bromide for the reaction of [2,6-
(Ph2PO)2C6H3]NiSPh (1c) with benzyl bromide in toluene-d8 at various temperatures (: 80°C; : 70°C; 
: 60°C; ∗: 50°C) 

 

Table S5 Summary of the second-order rate constants k for the reaction of [2,6-(Ph2PO)2C6H3]NiSPh (1c) 
with benzyl bromide in toluene-d8 at various temperatures. 

 

T (K) 1/T (K-1) k (s-1M-1) ln(k/T) 
323 0.00310 7.1(3) × 10-5 -15.33 
333 0.00300 1.4(1) × 10-4 -14.68 
343 0.00292 2.8(1) × 10-4 -14.02 
353 0.00283 5.4(2) × 10-4 -13.39 
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Fig. S12 An Eyring plot for the reaction of [2,6-(Ph2PO)2C6H3]NiSPh (1c) with benzyl bromide in 
toluene-d8 between 50 °C and 80 °C. 

                             ⇒   ΔH‡ = 61.5 ± 0.8 kJ mol-1 and ΔS‡ = −135.1 ± 2.9 J K-1 mol-1 
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Fig. S13 Plots of kobs versus concentration of benzyl bromide for the reaction of [2,6-
(Ph2PO)2C6H3]NiSC6H4Z (1a-e) with benzyl bromide in toluene-d8 at 60 °C (: 1a; : 1b; ∗: 1c; �: 1d; 
×: 1e). 
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Table S6 Summary of second-order rate constants k for the reactions of [2,6-(Ph2PO)2C6H3]NiSC6H4Z 
(1a-e) with benzyl bromide in toluene-d8 at 60 °C. 

Complex 1a 1b 1c 1d 1e 
k (s-1M-1) 2.5(2) × 10-4 1.6(2) × 10-4 1.4(1) × 10-4 4.4(2) × 10-5 1.7(1) × 10-5 
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Fig. S14 Hammett plot for the second-order rate constants k of the reaction of [2,6-
(Ph2PO)2C6H3]NiSC6H4Z (1a-e) with benzyl bromide at in toluene-d8 60 °C.  

                                                                ⇒ ρ= −1.5 ± 0.3 

 

Table S7 kobs for the reactions between {2,6-[(i-Pr)2PO]2C6H3}NiSC6H4Z (2a and 2c) and benzyl bromide 
in toluene-d8 at 60°C. 

complex [Ni]0 (M) [PhCH2Br]0 (M) kobs (s-1) 
2a 0.014 0.14 6.0(4) × 10-5 
2a 0.014 0.18 8.1(2) × 10-5 
2a 0.014 0.21 9.9(4) × 10-5 
2a 0.014 0.25 1.1(1) × 10-4 
    
2c 0.014 0.14 2.5(2) × 10-5 
2c 0.014 0.18 3.1(4) × 10-5 
2c 0.014 0.21 3.6(2) × 10-5 
2c 0.014 0.25 4.4(2) × 10-5 
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Fig. S15 Plot of kobs versus concentration of benzyl bromide for the reaction of {2,6-[(i-
Pr)2PO]2C6H3}NiSC6H4OCH3 (2a) with benzyl bromide in toluene-d8 at 60 °C.!

k = 4.5(5) × 10-4 M-1s-1 
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Fig. S16 Plot of kobs versus concentration of benzyl bromide for the reaction of {2,6-[(i-
Pr)2PO]2C6H3}NiSC6H5 (2c) with benzyl bromide in toluene-d8 at 60 °C.!

k = 1.7(1) × 10-4 M-1s-1 
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