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Ni(PCP-But)Cl (4c). This complex has been prepared analogously to 4a with NiCl2·6H2O (65 

mg, 0.50 mmol) and 1c (200 mg, 0.50 mmol) as the starting materials. Yield: 220 mg (90 %). Anal. 

Calcd. for C21H41ClN2NiP2: C, 53.96; H, 8.44; N, 5.72. Found: C, 53.74; H, 8.17; N, 5.55. 1H NMR (δ, 

CD2Cl2, 20°C): 6.67 (s, 1H, Ph4), 5.95 (d, J = 6.7 Hz, 2H, Ph3,5), 4.12 (s, 2H, NH), 1.47 (s, 36H, 

C(CH3)3). 
13C{1H} NMR (δ, CD2Cl2, 20°C): 160.1 (t, J = 14.4 Hz, CPh), 134.6 (CPh), 127.1 (CPh), 100.1 

(t, J = 6.0 Hz, CPh), 37.7 (C(CH3)3), 28.2 (t, J = 2.6 Hz, C(CH3)3). 
31P{1H} NMR (δ, CD2Cl2, 20°C): 

113.5. 

Pd(PCP-But)Cl (5c). This complex has been prepared analogously to 4a with Pd(COD)Cl2 

(144 mg, 0.50 mmol) and 1c (200 mg, 0.50 mmol) as the starting materials. Yield:  233 mg (83 %). 

Anal. Calcd. for C22H41ClN2P2Pd: C, 49.17; H, 7.69; N, 5.21. Found: C, 49.23; H, 7.66; N, 5.12. 1H 

NMR (δ, CD2Cl2, 20°C): 6.73 (t, J = 7.8 Hz, 1H, Ph4), 6.12 (d, J = 7.9 Hz, 2H, Ph3,5), 4.18 (s, 2H, NH), 

1.45-1.39 (t, J = 7.3 Hz, 36H, C(CH3)3). 
13C{1H} NMR (δ, CD2Cl2, 20°C): 157.9 (t, J = 11.2 Hz, CPh), 

126.7 (CPh), 117.0 (t, J = 11.5 Hz, CPh), 101.4 (t, J = 7.8 Hz, CPh), 38.1 (t, J = 8.9 Hz, C(CH3)3), 28.0 (t, 

J = 3.7 Hz, C(CH3)3).
 31P{1H} NMR (δ, CD2Cl2, 20°C): 120.4. 

Pd(PCP-BIPOL)Cl (5d). This complex has been prepared analogously to 4a with Pd(COD)Cl2 

(106 mg, 0.37 mmol) and 1d (200 mg, 0.37 mmol) as the starting materials. Yield: 115 mg (86%). Anal. 

Calcd. for C30H21ClN2O4P2Pd: C, 53.20; H, 3.13; N, 4.14. Found: C, 52.84; H, 3.26; N, 4.21. 1H NMR (δ, 

DMSO, 20°C): 7.68 – 7.17 (m, 16H Biph), 7.07 (t, J = 8.2 Hz, Ph4), 6.28 (d, J = 7.9 Hz, 2H, Ph3,5), 5,49 

(2H, NH).  13C{1H} NMR (δ, DMSO, 20°C): 150.7 (CBiph), 149.4 (CPh), 149.2 (CPh), 140.5 (CPh,), 131.1 
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(CBiph),, 131.0 (CBiph), 130.8 (CPh), 130.0 (CBiph), 129.2 (CBiph), 126.3 (CBiph), 123.7 (CPh). 31P{1H} NMR (δ, 

DMSO, 20°C): 147.2. 

Pd(PCP-TARMe)Cl (R,R-5e). Pd(COD)Cl2 (115 mg, 0.40 mmol) and R,R-1e (209 mg, 0.40 

mmol) were stirred in THF (15 mL) at 50°C overnight. The solvent was then removed under vacuum, 

and the product was washed twice with pentane (10 mL) and dried. Yield: 210 mg (79%). Anal. Calcd. 

for C18H21ClN2O12P2Pd: C, 32.70; H, 3.20; N, 4.24. Found: C, 32.34; H, 3.15; N, 4.15. 1H NMR (δ, 

CD3CN, 20°C): 7.45 (t, J = 8.0 Hz, 1H, Ph4), 7.18 (s, 2H, Ph3,5), 6.95 (s, 2H, NH), 5.50 – 5.06 (m, 4H, 

CH), 3.83 (6H, CH3), 3.80 (6H, CH3). 
13C{1H} NMR (δ, CD3CN, 20°C): 167.4 (CO), 167.1 (CO), 142.1 

(CPh), 130.1 (CPh), 126.4 (CPh), 125.2 (CPh), 77.2 (CH), 77.1 (CH), 76.3 (CH), 76.0 (CH), 53.1 (CH3),  

52.9 (CH3). 
31P{1H} NMR (δ,CD3CN, 20°C): 119.5. 

Pd(PCP-TARPr)Cl (R,R-5f). Pd(COD)Cl2 (105 mg, 0.37 mmol) and R,R-1f (233mg, 0.37 mmol) 

were stirred in THF (ca. 15 mL) at room temperature overnight. The solvent was then evaporated under 

vacuum, and the product was washed twice with pentane (10 mL) and dried. Yield: 211 mg (74 %).  

Anal. Calcd. for C26H37N2O12P2PdCl: C, 40.38; H, 4.38; N, 3.62. Found: C, 40.04; H, 4.43; N, 3.55. 1H 

NMR (δ, CD2Cl2, 20°C):  7.40 (t,  J = 8.3 Hz, 1H, Ph4), 7.17 (s, 2H, Ph3,5), 6.98 (s, 2H, NH), 5.18 – 4.85 

(m, 8H, CH, CH(CH3)2), 1.30 - 1.28 (m, 24H, CH(CH3)2). 
13C{1H} NMR (δ, CD2Cl2, 20°C): 168.8 (CO), 

166.0 (CO), 137.1 (CPh), 131.0 (CPh), 128.9 (CPh), 124.2 (CPh), 77.2 (CH), 77.1 (CH), 71.7 (CH(CH3)2), 

21.9 (CH(CH3)2).  
31P{1H} NMR (δ, CD2Cl2, 20°C): 117.3.  

Pd(PCPF-TARMe)Cl (R,R-6e). This complex has been prepared analogously to R,R-5e with 

Pd(COD)Cl2 (73 mg, 0.26 mmol) and R,R-2e (150 mg, 0.26 mmol) as the starting materials. Yield: 160 

mg (86%). Anal. Calcd. for C19H20ClF3N2O12P2Pd: C, 31.30; H, 2.76; N, 3.84. Found: C, 31.39; H, 2.80; 

N, 3.77. 1H NMR (δ,CD3CN, 20°C): 7.01 (s, 2H, Ph3,5), 6.84 (s, 2H, NH), 5.24 – 5.15 (m, 4H, CH), 3.76 

(s, 6H, CH3), 3.67 (s, 6H, CH3). 
13C{1H} NMR (δ, CD3CN, 20°C): 168.2 (CO), 167.9 (CO), 140.3 (CPh), 

128.5 (CPh), 111.9 (CPh), 77.3 (CH), 77.2 (CH), 75.5 (CH), 75.3 (CH), 52.8 (CH3), 52.5 (CH3). 
31P{1H} 

NMR (δ, CD3CN, 20°C): 119.3. 

Pt(PCP-But)Br (7c). This complex has been prepared analogously to 5a with Pt(COD)Br2 (50 

mg, 0.11 mmol), 1c (44 mg, 0.11 mmol) and triethylamine (20 µL, 0.13 mmol) as the starting materials. 

Yield: 58 mg (79 %). Anal. Calcd. for C22H41BrN2P2Pt: C, 39.41; H, 6.16; N, 4.18. Found: C, 39.24; H, 

6.25; N, 4.02. 1H NMR (δ, CD2Cl2, 20°C): 6.88 (t, J = 8.1 Hz, 1H, Ph4), 6.16 (q, J = 7.9 Hz, 2H, Ph3,5), 

4.47 (t, J = 38.2 Hz, 2H, NH), 1.14 (s, 36H, C(CH3)3). 
13C{1H} NMR (δ, CD2Cl2, 20°C): 155.7 (t, J = 9.8 
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Hz, CPh), 134.6 (CPh), 126.6 (d, J = 11.4 Hz, CPh), 101.1 (t, J = 6.3 Hz, CPh), 39.4 (t, J = 13.0 Hz, 

C(CH3)3), 28.0 (C(CH3)3). 
31P{1H} NMR (δ, CD2Cl2, 20°C): 109.5 (t, J = 1568.0 Hz). 

Pd(PCP-But)(TFA) (8c). This complex has been prepared analogously to 8a with 

Pd(CF3COO)2 (100 mg, 0.30 mmol) and 1c (120 mg, 0.30 mmol) as the starting materials. Yield:  140 

mg (78 %). Anal. Calcd. for C24H41F3N2OP2Pd: C, 48.13; H, 6.90; N, 4.68. Found: C, 48.23; H, 7.05; N, 

4.45. 1H NMR (δ, CD2Cl2, 20°C): 6.73 (t, J = 7.8 Hz, 1H, Ph4), 6.13 (d, J = 7.9 Hz, 2H, Ph3,5), 4.18 (s, 

2H, NH), 1.45 - 1.39 (m, 36H, C(CH3)3). 
13C{1H} NMR (δ, CD2Cl2, 20°C): 158.0 (t, J = 11.5 Hz, CPh), 

129.8 (CPh), 126.7 (CPh), 101.4 (t, J = 8.1 Hz, CPh), 38.1 (t, J = 8.9 Hz, C(CH3)3), 28.0 (t, J = 3.7 Hz, 

C(CH3)3).
 31P{1H} NMR (δ, CD2Cl2, 20°C): 120.4. 

Pd(PCPE-TARMe)Cl (R,R-9e). This complex has been prepared analogously to 9a with R,R-23 

(127 mg, 0.20 mmol) and Pd2(dba)3, (90 mg, 0.10 mmol) as the starting materials. Yield: 80 mg (55 

%). Anal. Calcd. for C23H29N2O14P2PdCl: C, 36.29; H, 3.84; N, 3.68. Found: C, 36.24; H, 3.78; N, 3.77. 

1H NMR (δ, CDCl3, 20°C): 6.99 (s, 2H, Ph), 6.20 (s, 2H, NH), 4.06 – 3.82 (m, 6H: 4H, CHCOOCH3; 

2H, CH2
iBu), 2.05 (m, 1H, CHiBu), 1.00 (d, J = 6.6 Hz, 6H, CH3

iBu). 13C{1H} NMR (δ, CDCl3, 20°C): 188.9 

(COOiBu), 166.9, (CO), 143.6 (CPh), 139.6 (CPh), 134.8 (CPh), 110.1 (CPh), 78.0 (CH), 77.8 (CH), 77.6 

(CH), 76.4 (CH), 71.1 (CH2
iBu), 54.3 (CH3), 53.7 (CH3), 27.8 (CHiBu), 19.2 (CH3

iBu).  31P{1H} NMR (δ, 

CDCl3, 20°C): 147.5. 
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Figure S1. Structural view of Ni(PCP-Ph)Cl·C6H6 (4a·C6H6) showing 20% thermal ellipsoids (C-bonded H 

atoms and benzene omitted for clarity). Selected bond lengths (Å) and bond angles (°): Ni-C(1) 1.894(3), Ni-

P(1) 2.1768(8), Ni-P(2) 2.1774(8), Ni-Cl 2.2137(8), P(1)-N(1) 1.664(2), P(2)-N(2) 1.670(2), P(1)-Ni-P(2) 

167.32(3), C(1)-Ni-P(1) 83.73(8), C(1)-Ni-P(2) 83.59(8), Cl-Ni-P(1) 96.75(3), Cl-Ni-P(2) 95.91(3). 

 

 

Figure S2. Structural view of Pd(PCP-Ph)Cl·2DMF (5a·2DMF) showing 40% thermal ellipsoids (C-bonded H 

atoms omitted for clarity). Selected bond lengths (Å) and bond angles (°): Pd-C(1) 2.002(2), Pd-P(1) 

2.2748(4), Pd-P(2) 2.2851(5), Pd-Cl 2.3699(4), P(1)-N(1) 1.673(2), P(2)-N(2) 1.671(2), P(1)-Pd-P(2) 

163.54(2), C(1)-Pd-P(1) 81.80(5), C(1)-Pd-P(2) 81.79(5), Cl-Pd-P(1) 96.97(2), Cl-Pd-P(2) 99.46(2); hydrogen 

bonds: N(1)---O(1S) 2.889(2), N(2)---O(2S) 2.833(3). 
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 Figure S3. Structural view of Pt(PCP-Ph)Br·[NEt3H]Br·CH2Cl2 (7a·[NEt3H]Br·CH2Cl2) showing 40% thermal 

ellipsoids (arene-bonded H atoms omitted for clarity, solvent carbon atoms displayed as spheres, Br2A is a 

symmetry equivalent of Br). Selected bond lengths (Å) and bond angles (°): Pt-C(1) 2.006(3), Pt-P(1) 

2.2750(8), Pt-P(2) 2.2712(8), Pt-Br(1) 2.5100(4), P(1)-N(1) 1.672(3), P(2)-N(2) 1.666(3), P(1)-Pt-P(2) 

164.33(3), C(1)-Pt-P(1) 81.90(9), C(1)-Pt-P(2) 82.50(9), Br(1)-Pt-P(1) 99.31(2), Br(1)-Pt-P(2) 96.27(2); 

hydrogen bonds: N(1)---Br(2) 3.429(3), N(2)---Br(2A) 3.451(3), N(3)---Br(2) 3.260(5). 

 
                                                   
 


