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1 Preparation of ligands and catalysts 

N-(Naphthalen-1-yl)picolinamide. 1-Naphthylamine (7.2 g, 50 mmol) in pyridine (10 mL) was 

added dropwise in 15 min to a stirred solution of picolinic acid (6.2 g, 50 mmol) in pyridine (14 mL) 

at 50 °C. Triphenylphosphite (13 mL, 50 mmol) was added to the resulting mixture followed by 

stirring at 110 °C for 4 h. The mixture was cooled to room temperature followed by addition of 

distilled water (50 mL) and dichloromethane (50 mL). The mixture was placed in a 500 mL 

Erlenmeyer flask, and aqueous H2SO4 (150 mL; concentrated H2SO4/ water, 1/1 v/v) was added. The 

mixture was shaken, and the layers were separated. The organic layer was washed with aqueous 

H2SO4 (2 × 100 mL). The acidic aqueous layers were combined and neutralized with solid sodium 

bicarbonate. The tan solids formed were filtered and washed thoroughly with distilled water, then 

recrystallized from methanol to afford tan needles (10.9 g, 87%).  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 10.77 (s, 1H), 8.70 (d, 1H), 8.36 (d, 1H), 8.36 (d, 

1H), 8.09 (d, 1H), 7.95-7.88 (m, 2H), 7.70 (d, 1H), 7.61-7.50 (m, 4H). 

 

Standard procedure for the synthesis of substituted 4-iodobenzenes 

 

General procedure: K2CO3 (18 mmol, 2.5 g) was suspended in 15 mL of DMF. The phenol (6.0 mmol) 

and the alkyl halide (6.6 mmol) were added subsequentially and the suspension was stirred overnight 

at 60 °C. The reaction mixture was diluted with 50 mL water and the resulting reaction mixture was 

extracted with EtOAc (3 × 30 mL). The combined organic layers were washed with brine (1 × 50 

mL), dried over Na2SO4 and filtered. The solvent was evaporated under reduced pressure to give the 

product in a high purity. 

Compound S1:  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.57-7.48 (m, 2H), 6.73-6.64 (m, 2H), 4.10-4.00 

(m, 2H), 3.75-3.66 (m, 2H), 3.44 (s, 3H). 

Compound S2:  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.57-7.50 (m, 2H), 6.72-6.65 (m, 2H), 4.12-4.07 

(m, 2H), 3.87-3.81 (m, 2H), 3.73-3.67 (m, 2H), 3.59-3.54 (m, 2H), 3.39 (s, 3H). 

Compound S3:  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.57-7.51 (m, 2H), 6.70-6.64 (m, 2H), 3.91 (t, 2H), 

1.77 (m, 2H), 1.47-1.39 (m, 2H), 1.39-1.24 (m, 6H), 0.90 (t, 3H). 
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Standard procedure for the synthesis of 8-arylnaphthalen-1-amine 

 

General procedure: A 50 mL flask was charged with N-(naphthalen-1-yl)picolinamide (2.2 g, 8.7 

mmol), substituted 4-iodobenzenes (17.5 mmol), AgOAc (2.2 g, 13.1 mmol) and Pd(OAc)2 (39 mg, 

0.175 mmol). The resulting suspension was stirred at 140 °C for 24 h. After cooling to room 

temperature, the reaction mixture was diluted with dichloromethane and filtered through a pad of 

Celite. Solids were thoroughly washed with dichloromethane (100 mL). The filtrate and washings 

were concentrated in vacuo. The residue was purified by flash column chromatography in EtOAc/n-

hexane. 

N-(8-Arylnaphthalen-1-yl)picolinamide (10 mmol) was refluxed for 24 h in a NaOH solution (4 g, 

NaOH in EtOH/H2O, 10/1 v/v, 100 mL). The reaction mixture was cooled and diluted with 40 mL 

water. The product was extracted with dichloromethane (3 × 100 mL). The organic layers were 

combined, dried with MgSO4 and concentrated to give the product. 

 

Compound S4:  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.78-7.73 (m, 1H), 7.39-7.34 (m, 3H), 7.34-7.30 

(m, 1H), 7.29-7.24 (m, 1H), 7.16-7.12 (m, 1H), 6.99-6.94 (m, 2H), 6.63-6.60 (m, 1H), 3.87 (s, 3H), 

3.77 (s, 2H). 

Compound S5:  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.79-7.74 (m,1H), 7.40-7.33 (m, 3H), 7.33-7.30 

(m, 1H), 7.29-7.24 (m, 1H), 7.17-7.12 (m, 1H), 7.03-6.97 (m, 2H), 6.65-6.60 (m,1H), 4.22-4.16 (m, 

2H), 3.84-3.71 (m, 4H), 3.49 (s, 3H). 

Compound S6:  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.79-7.72 (m,1H), 7.40-7.33 (m, 3H), 7.33-7.29 

(m, 1H), 7.29-7.24 (m, 1H), 7.15-7.11 (m, 1H), 7.01-6.96 (m, 2H), 6.64-6.60 (m, 1H), 4.24-4.18 (m, 

2H), 3.94-3.88 (m, 2H), 3.83-3.72 (m, 4H), 3.64-3.58 (m, 2H), 3.41 (s, 3H). 

Compound S7:  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.77-7.72 (m,1H), 7.39-7.33 (m, 3H), 7.33-7.29 

(m, 1H), 7.28-7.23 (m, 1H), 7.16-7.11 (m, 1H), 6.98-6.93 (m, 2H), 6.64-6.59 (m, 1H), 4.02 (t, 2H), 

3.80 (s, 2H), 1.88-1.77 (m, 2H), 1.53-1.44 (m, 2H), 1.43-1.28 (m, 6H), 0.91 (s, 3H). 

 

Standard procedure for the synthesis of ligands. 

General procedure: A 25 mL Schlenk flask was charged with a solution of 8-arylnaphthalen-1-amine 

(0.59 g, 2.53 mmol) in methanol (5 mL), and 2,3-butanedione (0.106 g, 1.23 mmol). Acetic acid (3-

5 drops) was added to the reaction mixture followed by refluxing the solution for 2 days. The formed 

precipitate was filtered and washed with dry methanol (3-5 times) until the color of methanol 
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washings was pale. Then it was under vacuum to yield yellow diimine product. 

 

 

Ligand L-O1: Compound S4 (780 mg, 3.13 mmol) was used, and the product was obtained as yellow 

solid (0.73 g, 82%).  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.88-7.81 (m, 2H), 7.71-7.64 (m, 2H), 7.52-7.40 

(m, 4H), 7.24-7.18 (m, 2H), 7.12-7.04 (m, 4H), 6.83-6.76 (m, 4H), 6.47-6.41 (m, 2H), 3.84 (s, 6H, -

OMe), 1.45 (s, 6H, N=CMe). 
13C{1H} NMR (125 MHz, 298 K, CDCl3, 77.16 ppm): δ 165.89 (N=CMe), 158.31, 148.25, 139.03, 

137.22, 135.52, 130.21, 129.38, 128.19, 125.89, 125.22, 124.74, 124.05, 114.61, 112.79, 55.27 

(OMe), 15.88 (N=C-Me). 

 

 

Ligand L-O2: Compound S5 (735 mg, 2.50 mmol) was used, and the product was obtained as yellow 

solid (0.62 g, 78%).  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.88-7.81 (m, 2H), 7.71-7.64 (m, 2H), 7.52-7.40 

(m, 4H), 7.24-7.18 (m, 2H), 7.12-7.04 (m, 4H), 6.83-6.76 (m, 4H), 6.47-6.41 (m, 2H), 4.15-4.08 (m, 

4H), 3.85-3.78 (m, 4H), 3.50 (s, 6H, -OMe), 1.44 (s, 6H, N=CMe). 
13C{1H} NMR (125 MHz, 298 K, CDCl3, 77.16 ppm): δ 165.95 (N=CMe), 157.60, 148.20, 139.01, 

137.45, 135.50, 130.21, 129.43, 128.17, 126.01, 125.20, 124.72, 124.01, 114.68, 113.39, 71.32, 67.39, 

59.47, 15.87 (N=C-Me). 

 

 
Ligand L-O3: Compound S6 (790 mg, 2.34 mmol) was used, and the product was obtained as yellow 

solid (0.68 g, 80%).  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.88-7.81 (m, 2H), 7.71-7.64 (m, 2H), 7.52-7.40 

(m, 4H), 7.24-7.18 (m, 2H), 7.12-7.04 (m, 4H), 6.83-6.76 (m, 4H), 6.47-6.41 (m, 2H), 4.17-4.10 (m, 

4H), 3.96-3.89 (m, 4H), 3.80-3.73 (m, 4H), 3.64-3.57 (m, 4H), 3.42 (s, 3H, -OMe), 1.43 (s, 6H, 

N=CMe). 
13C{1H} NMR (125 MHz, 298 K, CDCl3, 77.16 ppm): δ 165.96 (N=CMe), 157.59, 148.22, 139.02, 

137.40, 135.50, 130.20, 129.42, 128.17, 126.01, 125.21, 124.71, 123.98, 114.63, 113.44, 72.17, 71.04, 

70.05, 67.51, 59.29, 15.87 (N=CMe). 



S5 

 

 

Ligand L-C3: Compound S7 (750 mg, 2.25 mmol) was used, and the product was obtained as yellow 

solid (0.55 g, 68%).  
1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): δ 7.86-7.81 (m, 2H), 7.69-7.64 (m, 2H), 7.48-7.41 

(m, 4H), 7.24-7.18 (m, 2H), 7.09-7.02 (m, 4H), 6.81-6.76 (m, 4H), 6.47-6.41 (m, 2H), 3.94 (t, 4H), 

1.90-1.82 (m, 4H), 1.52-1.45 (m, 4H), 1.44 (s, 6H, N=CMe), 1.43-1.30 (m,14H), 0.92 (t, 6H). 
13C{1H} NMR (125 MHz, 298 K, CDCl3, 77.16 ppm): δ 165.95 (N=CMe), 157.98, 148.27, 139.16, 

136.97, 135.51, 130.16, 129.40, 128.11, 125.84, 125.21, 124.70, 124.08, 114.62, 113.30, 68.15, 31.96, 

29.71, 29.34, 26.25, 22.80, 15.87 (N=CMe), 14.27. 

 

Standard Procedure for the Synthesis of Catalysts. 

 

Preparation of Ni catalysts: A mixture of ligand (0.31 mmol) and (DME)NiBr2 (0.31 mmol) (DME 

= 1,2-dimethoxyethane) were stirred in 25 mL of dichloromethane overnight at room temperature. 

The solvent was evaporated under reduced pressure, the desired compound can be isolated from 

recrystallized from n-hexane and dichloromethane. The pure compound was obtained as brown solids. 

 

 

Complex Ni-O1: brown solid (200 mg, 84%). Anal. Calcd for C38H32Br2N2NiO2: C, 59.49; H, 4.20; 

N, 3.65. Found: C, 59.67; H, 4.28; N, 3.72. 

 

 

Complex Ni-O2: brown solid (180 mg, 68%). Anal. Calcd for C42H40Br2N2NiO4: C, 58.98; H, 4.71; 

N, 3.28. Found: C, 59.14; H, 4.79; N, 3.34. 

 

 

Complex Ni-O3: brown solid (190 mg, 65%). Anal. Calcd for C46H48Br2N2NiO6: C, 58.57; H, 5.13; 

N, 2.97. Found: C, 58.66; H, 5.20; N, 3.06. 
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Complex Ni-C3: brown solid (198 mg, 68%). Anal. Calcd for C50H56Br2N2NiO2: C, 64.19; H, 6.03; 

N, 2.99. Found: C, 64.48; H, 6.11; N, 3.06.  

 

Preparation of Pd catalysts: To a solution of ligand (0.31 mmol) in dry dichloromethane (25 mL) 

was added 1eq. of Pd(COD)MeCl. After stirring the mixture for 3 days at room temperature, the 

solvent was evaporated under reduced pressure, the desired compound can be isolated from 

recrystallized from diethyl ether and dichloromethane. The pure compound was obtained as orange 

solids. 

 

 

Complex Pd-O1: orange solid (180 mg, 82%). 1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): 7.95-

7.90 (m, 1H), 7.90-7.85 (m, 2H), 7.84-7.81 (m, 1H), 7.76-7.69 (m, 2H), 7.65-7.56 (m, 2H), 7.52-7.44 

(m, 2H), 7.36-7.31 (m, 2H), 7.28-7.23 (m, 1H), 7.17-7.13 (m, 1H), 7.13-7.09 (m, 1H), 6.92-6.88 (m, 

1H), 6.87-6.84 (m, 1H), 6.78-6.74 (m, 1H), 6.60-6.56 (m, 1H), 3.87 (s, 3H, -OMe), 3.80 (s, 3H, -

OMe), 1.38 (s, 3H, N=CMe), 1.22 (s, 3H, N=CMe), 0.43 (s, 3H,  Pd-Me) ppm. 
13C{1H} NMR (125 MHz, 298 K, CDCl3, 77.16 ppm): δ 172.25 (N=CMe), 167.27 (N=CMe), 158.82, 

158.42, 143.89, 142.27, 137.66, 137.46, 135.60, 135.29, 135.10, 135.06, 134.96, 133.61, 131.31, 

130.49, 129.07, 128.77, 128.33, 128.17, 127.71, 126.91, 125.84, 125.38, 125.08, 124.36, 121.54, 

120.55, 115.15, 114.22, 112.99, 112.77, 55.34 (-OMe), 20.43 (N=C-Me), 19.45 (N=C-Me), 1.05 (Pd-

Me) ppm. 

Elemental analysis: Anal. Calcd for C39H35ClN2O2Pd: C, 66.39; H, 5.00; N, 3.97. Found: C, 66.54; 

H, 5.08; N, 4.04. 

 

 

Complex Pd-O2: orange solid (196 mg, 80%). 1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): 7.94-

7.90 (m, 1H), 7.89-7.84 (m, 2H), 7.84-7.80 (m, 1H), 7.77-7.72 (m, 1H), 7.73-7.69 (m, 1H), 7.68-7.62 

(m, 2H), 7.52-7.44 (m, 2H), 7.36-7.30 (m, 2H), 7.28-7.22 (m, 1H), 7.16-7.12 (m, 1H), 7.12-7.08 (m, 

1H), 6.92-6.88 (m, 1H), 6.88-6.84 (m, 1H), 6.83-6.79 (m, 1H), 6.66-6.62 (m, 1H), 4.29-4.19 (m, 2H), 

4.10-4.04 (m, 1H), 4.02-3.97 (m, 1H), 3.88-3.80 (m, 2H), 3.80-3.70 (m, 2H), 3.53 (s, 3H, -OMe), 

3.44 (s, 3H, -OMe), 1.36 (s, 3H, N=CMe), 1.22 (s, 3H, N=CMe), 0.44 (s, 3H, Pd-Me) ppm. 
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13C{1H} NMR (125 MHz, 298 K, CDCl3, 77.16 ppm): δ 172.36 (N=CMe), 167.38 (N=CMe), 158.07, 

157.75, 143.78, 142.26, 137.60, 137.43, 135.75, 135.30, 135.22, 135.02, 134.92, 133.57, 131.28, 

130.51, 129.05, 128.75, 128.23, 128.08, 127.60, 126.91, 125.74, 125.43, 125.33, 125.21, 124.26, 

124.22, 121588, 120.70, 115.50, 114.87, 113.76, 113.28, 71.34, 71.16, 67.54, 67.39, 59.49, 59.40, 

20.41 (N=C-Me), 19.49 (N=C-Me), 1.11 (Pd-Me) ppm. 

Elemental analysis: Anal. Calcd for C43H43ClN2O4Pd: C, 65.07; H, 5.46; N, 3.53. Found: C, 65.34; 

H, 5.52; N, 3.60. 

 

 

Complex Pd-O3: orange solid (186 mg, 68%). 1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): 7.95-

7.89 (m, 1H), 7.89-7.84 (m, 2H), 7.83-7.78 (m, 1H), 7.77-7.73 (m, 1H), 7.72-7.62 (m, 3H), 7.52-7.42 

(m, 2H), 7.37-7.29 (m, 2H), 7.28-7.21 (m, 2H), 7.18-7.13 (m, 1H), 7.12-7.07 (m, 1H), 6.92-6.84 (m, 

2H), 6.81-6.76 (m, 1H), 6.63-6.58 (m, 1H), 4.29-4.17 (m, 2H), 4.13-4.06 (m, 1H), 4.03-3.92 (m, 3H), 

3.90-3.83 (m, 2H), 3.81-3.76 (m, 2H), 3.74-3.68 (m, 2H), 3.67-3.62 (m, 2H), 3.61-3.53 (m, 2H), 3.45 

(s, 3H, -OMe), 3.40 (s, 3H, -OMe), 1.36 (s, 3H, N=CMe), 1.21 (s, 3H, N=CMe), 0.43 (s, 3H, Pd-Me) 

ppm. 
13C{1H} NMR (125 MHz, 298 K, CDCl3, 77.16 ppm): δ 172.29 (N=CMe), 167.34 (N=CMe), 158.06, 

157.73, 143.79, 142.25, 137.60. 137.43, 135.75, 135.28, 135.23, 135.02, 134.92, 133.58, 131.25, 

130.52, 129.04, 128.76, 128.19, 128.06, 127.59, 126.90, 125.75, 125.50, 125.33, 125.25, 124.23, 

121.59, 120.71, 115.86, 115.27, 113.42, 112.88, 72.17, 72.11, 71.06, 70.94, 70.06, 69.87, 67.58, 

67.44, 59.31, 59.25, 20.39 (N=C-Me), 19.47 (N=C-Me), 1.11 (Pd-Me) ppm. 

Elemental analysis: Anal. Calcd for C47H51ClN2O6Pd: C, 64.02; H, 5.83; N, 3.18. Found: C, 64.20; 

H, 5.91; N, 3.25. 

 

 

Complex Pd-C3: orange solid (190 mg, 70%). 1H NMR (500 MHz, 298 K, CDCl3, 7.26 ppm): 7.94-

7.89 (m, 1H), 7.89-7.84 (m, 2H), 7.83-7.80 (m, 1H), 7.75-7.70 (m, 2H), 7.64-7.54 (m, 2H), 7.53-7.43 

(m, 2H), 7.35-7.29 (m, 2H), 7.28-7.22 (m, 2H), 7.21-7.17 (m, 1H), 7.12-7.08 (m, 1H), 6.91-6.86 (m, 

2H), 6.77-6.73 (m, 1H), 6.58-6.55 (m, 1H), 4.09-3.98 (m, 2H), 3.94-3.87 (m, 1H), 3.84-3.77 (m, 1H), 

1.93-1.86 (m, 2H), 1.81-1.74 (m, 2H), 1.55-1.46 (m, 2H), 1.45-1.39 (m, 4H), 1.38 (s, 3H, N=CMe), 

1.37-1.26 (m, 12H), 1.21 (s, 3H, N=CMe), 0.96-0.88 (m, 6H), 0.42 (s, 3H, Pd-Me) ppm. 
13C{1H} NMR (125 MHz, 298 K, CDCl3, 77.16 ppm): δ 172.35 (N=CMe), 167.32 (N=CMe), 158.45, 

158.09, 143.91, 142.23, 137.77, 137.55, 135.36, 135.17, 135.03, 134.93, 134.88, 133.46, 131.33, 

130.49, 129.01, 128.72, 127.61, 126.92, 125.79, 125.32, 125.08, 125.02, 124.29, 121.68, 120.63, 

115.76, 114.89, 113.38, 112.91, 68.29, 68.10, 31.96, 31.93, 29.74, 29.55, 29.32, 29.26, 26.28, 26.20, 

22.79, 22.77, 20.42 (N=C-Me), 19.44 (N=C-Me), 14.27, 0.96 (Pd-Me) ppm. 



S8 

 

Elemental analysis: Anal. Calcd for C51H59ClN2O2Pd: C, 70.09; H, 6.81; N, 3.21. Found: C, 70.35; 

H, 6.91; N, 3.27. 
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2 Time-dependence studies of Ni-O1 toward ethylene polymerization 

 

 

Figure S1. Time-dependence of polymer yield of Ni-O1 with the activation of MAO at 25 °C. 

 

 

Figure S2. Time-dependence of molecular weight of Ni-O1 with the activation of MAO at 25 °C. 
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Figure S3. Time-dependence of polymer yield of Ni-O1 with the activation of MMAO at 25 °C. 

 

 

Figure S4. Time-dependence of molecular weight of Ni-O1 with the activation of MMAO at 25 °C. 
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Figure S5. Time-dependence of polymer yield of Ni-O1 with the activation of AlEt2Cl at 25 °C. 

 

 

 

Figure S6. Time-dependence of molecular weight of Ni-O1 with the activation of AlEt2Cl at 25 °C. 
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3 Possible intermediates by Al-O chelation 

 

 
Figure S7. Two possibilities for the aluminum chelation with oxygen atoms in the PEG chains. 
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4 NMR figures of ligands and catalysts 

 

Figure S8. 1H NMR spectrum of S1 in CDCl3 

 

 

Figure S9. 1H NMR spectrum of S2 in CDCl3  
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Figure S10. 1H NMR spectrum of S3 in CDCl3  

 

 

Figure S11. 1H NMR spectrum of S4 in CDCl3 
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Figure S12. 1H NMR spectrum of S5 in CDCl3 

 

 

Figure S13. 1H NMR spectrum of S6 in CDCl3 
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Figure S14. 1H NMR spectrum of S7 in CDCl3 

 

 

Figure S15. 1H NMR spectrum of L-O1 in CDCl3 
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Figure S16. 13C NMR spectrum of L-O1 in CDCl3 

 

 

Figure S17. 1H NMR spectrum of L-O2 in CDCl3 
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Figure S18. 13C NMR spectrum of L-O2 in CDCl3 

 

 

Figure S19. 1H NMR spectrum of L-O3 in CDCl3 
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Figure S20. 13C NMR spectrum of L-O3 in CDCl3 

 

 

Figure S21. 1H NMR spectrum of L-C3 in CDCl3 
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Figure S22. 13C NMR spectrum of L-C3 in CDCl3 

 

1H, 13C, 1H-1H COSY, HSQC, HMBC NMR of Pd Complexes 

 

Figure S23. 1H NMR spectrum of Pd-O1 in CDCl3 
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Figure S24. 13C NMR spectrum of Pd-O1 in CDCl3 

 

 

Figure S25. 1H-1H COSY NMR spectrum of Pd-O1 in CDCl3. 
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Figure S26. 1H-13C HSQC NMR spectrum of Pd-O1 in CDCl3. 

 

 

Figure S27. 1H-13C HMBC NMR spectrum of Pd-O1 in CDCl3. 
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Figure S28. 1H NMR spectrum of Pd-O2 in CDCl3 

 

 

Figure S29. 13C NMR spectrum of Pd-O2 in CDCl3 
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Figure S30. 1H-1H COSY NMR spectrum of Pd-O2 in CDCl3. 

 

 

Figure S31. 1H-13C HSQC NMR spectrum of Pd-O2 in CDCl3. 
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Figure S32. 1H-13C HMBC NMR spectrum of Pd-O2 in CDCl3. 

 

 

Figure S33. 1H NMR spectrum of Pd-O3 in CDCl3 
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Figure S34. 13C NMR spectrum of Pd-O3 in CDCl3 

 

 

Figure S35. 1H-1H COSY NMR spectrum of Pd-O3 in CDCl3. 
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Figure S36. 1H-13C HSQC NMR spectrum of Pd-O3 in CDCl3. 

 

 

Figure S37. 1H-13C HMBC NMR spectrum of Pd-O3 in CDCl3. 
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Figure S38. 1H NMR spectrum of Pd-C3 in CDCl3 

 

 

Figure S39. 13C NMR spectrum of Pd-C3 in CDCl3 
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Figure S40. 1H-1H COSY NMR spectrum of Pd-C3 in CDCl3. 

 

 

Figure S41. 1H-13C HSQC NMR spectrum of Pd-C3 in CDCl3. 
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Figure S42. 1H-13C HMBC NMR spectrum of Pd-C3 in CDCl3. 
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5 NMR figures of polyethylene 

 

Figure S43.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (MAO) from table 1, entry 1. 

 

Figure S44.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (MMAO) from table 1, entry 2. 
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Figure S45.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (AlEt2Cl) from table 1, entry 3. 

 

Figure S46.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O2 (MAO) from table 1, entry 4. 
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Figure S47.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O2 (MMAO) from table 1, entry 5. 

 

Figure S48.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O2 (AlEt2Cl) from table 1, entry 6. 
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Figure S49.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O3 (MAO) from table 1, entry 7. 

 

Figure S50.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O3 (MMAO) from table 1, entry 8. 
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Figure S51.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O3 (AlEt2Cl) from table 1, entry 9. 

 

Figure S52.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-C3 (MAO) from table 1, entry 10. 
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Figure S53.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-C3 (MMAO) from table 1, entry 11. 

 

Figure S54.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-C3 (AlEt2Cl) from table 1, entry 12. 
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Figure S55.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (MAO) from table 1, entry 13. 

 

Figure S56.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (MMAO) from table 1, entry 14. 
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Figure S57.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (AlEt2Cl) from table 1, entry 15. 

 

Figure S58.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O2 (MAO) from table 1, entry 16. 



S39 

 

 

Figure S59.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O2 (MMAO) from table 1, entry 17. 

 

Figure S60.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O2 (AlEt2Cl) from table 1, entry 18. 
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Figure S61.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O3 (MAO) from table 1, entry 19. 

 

Figure S62.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O3 (MMAO) from table 1, entry 20. 
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Figure S63.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O3 (AlEt2Cl) from table 1, entry 21. 

 

Figure S64.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-C3 (MAO) from table 1, entry 22. 
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Figure S65.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-C3 (MMAO) from table 1, entry 23. 

 

Figure S66.  13C NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-C3 (MMAO) from table 1, entry 23. 
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Figure S67.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-C3 (AlEt2Cl) from table 1, entry 24. 

 

Figure S68.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O2 (MAO) from table 1, entry 25. 
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Figure S69.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O2 (MAO) from table 1, entry 26. 

 

Figure S70.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (MMAO) from table 2, entry 1. 
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Figure S71.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (MMAO) from table 2, entry 2. 

 

Figure S72.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (MMAO) from table 2, entry 3. 
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Figure S73.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (MMAO) from table 2, entry 4. 

 

Figure S74. Typical 13C NMR spectrum of a branched polyethylene (Table 1, entry 23). 
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Figure S75. 13C NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O2 (MMAO) from table 1, entry 5. 

 

Figure S76. 13C NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O3 (MAO) from table 1, entry 7. 
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Figure S77. 13C NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O1 (AlEt2Cl) from table 1, entry 15. 

 

 

Figure S78. 13C NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene generated by 

complex Ni-O3 (MAO) from table 1, entry 19. 
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Figure S79. 1H NMR spectrum of the in situ reaction of ligand L-O2 with 2eq.Et2AlCl in CDCl3. 
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6 GPC traces of polyethylene  

 

 

Figure S80. GPC trace of the polymer from table 1, entry 1. 

 

 

Figure S81. GPC trace of the polymer from table 1, entry 2. 
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Figure S82. GPC trace of the polymer from table 1, entry 3. 

 

 

Figure S83. GPC trace of the polymer from table 1, entry 4. 



S52 

 

 

 

Figure S84. GPC trace of the polymer from table 1, entry 5. 

 

 

Figure S85. GPC trace of the polymer from table 1, entry 6. 
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Figure S86. GPC trace of the polymer from table 1, entry 7. 

 

 

Figure S87. GPC trace of the polymer from table 1, entry 8. 
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Figure S88. GPC trace of the polymer from table 1, entry 9. 

 

 

Figure S89. GPC trace of the polymer from table 1, entry 10. 
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Figure S90. GPC trace of the polymer from table 1, entry 11. 

 

 

Figure S91. GPC trace of the polymer from table 1, entry 12. 
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Figure S92. GPC trace of the polymer from table 1, entry 13. 

 

 

Figure S93. GPC trace of the polymer from table 1, entry 14. 
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Figure S94. GPC trace of the polymer from table 1, entry 15. 

 

 

Figure S95. GPC trace of the polymer from table 1, entry 16. 
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Figure S96. GPC trace of the polymer from table 1, entry 17. 

 

 

Figure S97. GPC trace of the polymer from table 1, entry 18. 



S59 

 

 

 

Figure S98. GPC trace of the polymer from table 1, entry 19. 

 

 

Figure S99. GPC trace of the polymer from table 1, entry 20. 
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Figure S100. GPC trace of the polymer from table 1, entry 21. 

 

 

Figure S101. GPC trace of the polymer from table 1, entry 22. 
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Figure S102. GPC trace of the polymer from table 1, entry 23. 

 

 

Figure S103. GPC trace of the polymer from table 1, entry 24. 
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Figure S104. GPC trace of the polymer from table 1, entry 25. 

 

 

Figure S105. GPC trace of the polymer from table 1, entry 26. 
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Figure S106. GPC trace of the polymer from table 2, entry 1. 

 

 

Figure S107. GPC trace of the polymer from table 2, entry 2. 
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Figure S108. GPC trace of the polymer from table 2, entry 3. 

 

 

Figure S109. GPC trace of the polymer from table 2, entry 4. 
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7 DSC of polymer  

 

Figure S110. DSC data of the polymer from table 1, entry 4. 

 

 

Figure S111. DSC data of the polymer from table 1, entry 7. 
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Figure S112. DSC data of the polymer from table 1, entry 8. 

 

 

Figure S113. DSC data of the polymer from table 1, entry 19. 
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Figure S114. DSC data of the polymer from table 1, entry 20. 

 

 

Figure S115. DSC data of the polymer from table 1, entry 25. 
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Figure S116. DSC data of the polymer from table 1, entry 26. 
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8 Crystallographic data for Pd-O2, Ni-O3 and Ni-C3. 

 

 Pd-O2 Ni-O3 Ni-C3 

Formula C43H43ClN2O4Pd C46H47Br2N2O6Ni C50H56Br2N2O2Ni 

Formula weight 793.64 942.38 935.49 

Crystal dimensions (mm3) 0.21 × 0.22 ×0.16 0.23 × 0.11 × 0.09 0.27 × 0.15 × 0.09 

Crystal system monoclinic monoclinic monoclinic 

Space group P 21/c P 21/n P 21/c 

a (Å) 11.7634(4) 8.8225(4) 24.6463(16) 

b (Å) 19.4057(7) 23.3225(13) 40.129(3) 

c (Å) 19.6256(7) 20.1979(10) 8.8579(5) 

α (º) 90 90 90 

β (º) 97.145(2) 90 97.615(2) 

γ (º) 90 90 90 

Volume (Å3) 4445.3(3) 4156.0(4) 8683.5(10) 

Z 4 4 8 

T (K) 173(2) 173(2) 173(2) 

D calcd (g cm−3) 1.186 1.506 1.431 

μ (mm−1) 4.220 3.339 3.118 

F (000) 1640 1932 3872 

No. of rflns. collected 18014 8004 44331 

No. of indep. rflns. /Rint 6245 / 0.0512 3313 / 0.0315 12221 / 0.0417 

No. of obsd. rflns. [I0 > 2σ(I0)] 5148 3015 6483 

Data / restraints / parameters 6245 / 12 / 463 3313 / 0 / 514 12221 / 60 / 1028 

R1 / wR2 [I0 > 2σ(I0)] 0.0829 / 0.1811 0.0651 / 0.1746 0.0989 / 0.2703 

R1 / wR2 (all data) 0.0990 / 0.1936 0.0693 / 0.1789 0.1432 / 0.2996 

GOF (on F2) 0.943 1.001 1.133 

Largest diff. peak and hole (e Å−3） 1.172 / −1.204 0.798 / −0.734 1.125 / −0.640 

CCDC No. 2049383 2046726 2046727 

 

 

 

 

 

 

 

 

 

 

 

 

 


