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1 NMR figures of ligands and catalysts  

Figure S1. 1H NMR spectrum of PO-H in CDCl3. 

 

Figure S2. 31P{1H} NMR spectrum of PO-H in CDCl3.   
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Figure S3. 13C{1H} NMR spectrum of PO-H in CDCl3. 

 

 
1H, 13C, 31P, COSY, HSQC, HMBC NMR of Ni(II) Complexes 

 

 

Figure S4. 1H NMR spectrum of Ni1-pyr in C6D6. 
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Figure S5. 31P{1H} NMR spectrum of Ni1-pyr in C6D6. 

 

Figure S6. 13C{1H} NMR spectrum of Ni1-pyr in C6D6. 
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Figure S7. 1H-1H COSY spectrum of Ni1-pyr in C6D6. 

 

 Figure S8. 1H-13C HSQC NMR spectrum of Ni1-pyr in C6D6. 
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 Figure S9. 1H-13C HMBC NMR spectrum of Ni1-pyr in C6D6. 

 Figure S10. 1H NMR spectrum of Ni1-PPh3 in C6D6. 
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Figure S11. 31P{1H} NMR spectrum of Ni1-PPh3 in C6D6. 

 

Figure S12. 13C{1H} NMR spectrum of Ni1-PPh3 in C6D6. 
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Figure S13.1H NMR spectrum of Ni2 in C6D6. 

Figure S14. 31P{1H} NMR spectrum of Ni2 in C6D6. 
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Figure S15. 13C{1H} NMR spectrum of Ni2 in C6D6.

 

Figure S16. 1H-1H COSY spectrum of Ni2 in C6D6. 
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Figure S17. 1H-13C HSQC NMR spectrum of Ni2 in C6D6. 

 Figure S18.1H-13C HMBC NMR spectrum of Ni2 in C6D6. 
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Figure S19.1H NMR spectrum of Ni3 in C6D6. 

Figure S20. 31P{1H} NMR spectrum of Ni3 in C6D6.  
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Figure S21. 13C{1H} NMR spectrum of Ni3 in C6D6. 

 Figure S22. 1H-1H COSY spectrum of Ni3 in C6D6. 
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Figure S23. 1H-13C HSQC NMR spectrum of Ni3 in C6D6. 

 

 

Figure S24. 1H-13C HMBC NMR spectrum of Ni3 in C6D6. 
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2 NMR figures of (co)polymers 

 

Figure S25. 1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene 

generated from table 1,entry 4. 

Me Branches / 1000C = 
(3−0.37×

3

2
−0.61×3)/3

88.04/2
× 1000=5 

  

Figure S26. 1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene 

generated from table 1, entry 12. 

Me Branches / 1000C = 
(3−0.49×

3

2
−0.47×3)/3

146.2/2
× 1000=4 
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Figure S27.  1H NMR spectrum (400 MHz, C2D2Cl4, 110 °C) of the polyethylene 

generated by from table 1, entry 20. 

Me Branches / 1000C = 
(3−0.39×

3

2
−0.60×3)/3

101.6/2
× 1000=4  

 

Figure S28. 1H NMR spectrum (400 MHz, C2D2Cl4, 100 °C) of the VTMoS copolymer 

from table 2, entry 1. 

Me Branches / 1000C = 
22.48/3

1462.3/2
× 1000=10 

VTMoS%= 
𝐼𝑂𝑀𝑒/9

(𝐼𝐶𝐻2+𝐼𝐶𝐻3)/4
× 100% = 

9/9

(1430.82+22.48)/4
 × 100%=0.3% 
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Figure S29. 1H NMR spectrum (400 MHz, C2D2Cl4, 100 °C) of the VTMoS copolymer 

from table 2, entry 2. 

Me Branches / 1000C = 
5.37/3

935.99/2
× 1000=4 

VTMoS%= 
𝐼𝑂𝑀𝑒/9

(𝐼𝐶𝐻2+𝐼𝐶𝐻3)/4
× 100% = 

9/9

(921.46+5.37)/4
 × 100%=0.43% 

 

Figure S30. 1H NMR spectrum (400 MHz, C2D2Cl4, 100 °C) of the 6-Cl-Hex 

copolymer from table 2, entry 3. 

Me Branches / 1000C = 
(5.26−

0.08×3

2
)/3

1678.38/2
× 1000=2 

6-Cl-Hex %= 
𝐼𝐶𝐻2/2

𝐼𝐶𝐻2
2

+(𝐼𝑡𝑜𝑙−
𝐼𝐶𝐻2

2
×11)/4

× 100% = 
2/2

1+(1678.38−11)/4
 × 100%=0.24% 
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Figure S31. 1H NMR spectrum (400 MHz, C2D2Cl4, 100 °C) of the 6-Cl-Hex 

copolymer from table 2,entry 4. 

Me Branches / 1000C = 
(6.01−

0.37×3

2
)/3

1744.97/2
× 1000=2 

6-Cl-Hex %= 
𝐼𝐶𝐻2/2

𝐼𝐶𝐻2
2

+(𝐼𝑡𝑜𝑙−
𝐼𝐶𝐻2

2
×11)/4

× 100% = 
2/2

1+(1678.38−11)/4
 × 100%=0.24% 

 

Figure S32. 1H NMR spectrum (400 MHz, C2D2Cl4, 100 °C) of the 6-Cl-Hex 

copolymer from table 2,entry 5. 

Me Branches / 1000C = 
(1.8)/3

308.26/2
× 1000=4 

6-Cl-Hex %= 
𝐼𝐶𝐻2/2

𝐼𝐶𝐻2
2

+(𝐼𝑡𝑜𝑙−
𝐼𝐶𝐻2

2
×11)/4

× 100% = 
2/2

1+(308.26−11)/4
 × 100%=1.28% 
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Figure S33.1H NMR spectrum (400 MHz, C2D2Cl4, 100 °C) of the E-nBuAE 

copolymer from table 2, entry 6. 

Me Branches / 1000C = 
(12.73)/3

1490.97/2
× 1000=6 

nBuAE% = 
𝐼𝐶𝐻2

/2

(𝐼𝐶𝐻2+𝐼𝐶𝐻3)/4
× 100% =

2/2

(1490.97)/4
× 100% = 0.27% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S19 
 

3. GPC data of (co)polymers 

 

Figure S34. GPC trace of the polymer from table 1, entry 1. 

 

 

Figure S35. GPC trace of the polymer from table 1, entry 2.  
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Figure S36. GPC trace of the polymer from table 1, entry 4. 

 

 

Figure S37. GPC trace of the polymer from table 1, entry 5. 
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Figure S38. GPC trace of the polymer from table 1, entry 6. 

 

 

Figure S39. GPC trace of the polymer from table 1, entry 7. 
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 Figure S40. GPC trace of the polymer from table 1, entry 8. 

 
 

 

 

 

Figure S41. GPC trace of the polymer from table 1, entry 9. 
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Figure S42. GPC trace of the polymer from table 1, entry 10. 

 

 

Figure S43. GPC trace of the polymer from table 1, entry 12. 
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Figure S44. GPC trace of the polymer from table 1, entry 18.  

 

Figure S45. GPC trace of the polymer from table 1, entry 19.  
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Figure S46. GPC trace of the polymer from table 1, entry 25. 

 

 

Figure S47. GPC trace of the polymer from table 1, entry 26. 
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Figure S48. GPC trace of the polymer from table 1, entry 27. 

 
 

 

Figure S49. GPC trace of the polymer from table 1, entry 28.  
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Figure S50. GPC trace of the polymer from table 1, entry 29. 

 
Figure S51. GPC trace of the polymer from table 2, entry 1.  
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Figure S52. GPC trace of the polymer from table 2, entry 2.  

 

 

Figure S53. GPC trace of the polymer from table 2, entry 3.  
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Figure S54. GPC trace of the polymer from table 2, entry 4.  

 

Figure S55. GPC trace of the polymer from table 2, entry 5.  
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Figure S56. GPC trace of the polymer from table 2, entry 6. 
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4 DSC data of (co)polymers 

 

 

Figure S57. DSC data of the polymer from table 1, entry 1. 

 

 

 Figure S58. DSC data of the polymer from table 1, entry 2. 
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 Figure S59. DSC data of the polymer from table 1, entry 3.  

 

 

Figure S60. DSC data of the polymer from table 1, entry 5. 
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Figure S61. DSC data of the polymer from table 1, entry 6.

 

Figure S62. DSC data of the polymer from table 1, entry 7. 
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Figure S63. DSC data of the polymer from table 1, entry 8. 

Figure S64. DSC data of the polymer from table 1, entry 9. 
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Figure S65. DSC data of the polymer from table 1, entry 10. 

 

 

Figure S66. DSC data of the polymer from table 1, entry 11. 

 
 



S36 
 

 

  

Figure S67. DSC data of the polymer from table 1, entry 12.  

 

 

  

Figure S68. DSC data of the polymer from table 1, entry 18. 
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Figure S69. DSC data of the polymer from table 1, entry 19. 

.  

Figure S70. DSC data of the polymer from table 1, entry 25.  
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Figure S71. DSC data of the polymer from table 1, entry 26. 

 Figure S72. DSC data of the polymer from table 1, entry 27. 
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Figure S73. DSC data of the polymer from table 1, entry 28. 

 

 

Figure S74. DSC data of the polymer from table 1, entry 29.  
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Figure S75. DSC data of the polymer from table 2, entry 1. 

 

  

Figure S76. DSC data of the polymer from table 2, entry 3.  
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Figure S77. DSC data of the polymer from table 2, entry 4. 

 

 
Figure S78. DSC data of the polymer from table 2, entry 5. 
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5 Crystallographic data for Ni2 

Table S1. Crystallographic data for Ni2. 

 Ni2 

Formula C62H116NiO4P2 

Formula weight 987.73 

Crystal dimensions (mm3) 0.30 × 0.28 × 0.27 

Crystal system triclinic 

Space group P -1 

a (Å) 13.6395(4) 

b (Å) 14.5011(4) 

c (Å) 16.4868(5) 

α (º) 98.6220(10) 

β (º) 96.0890(10) 

γ (º) 98.2070(10) 

Volume (Å3) 3163.83(16) 

Z 2 

T (K) 173(2) 

D calcd (g cm−3) 1.037 

μ (mm−1) 1.223 

F (000) 1040 

No. of rflns. collected 20156 

No. of indep. rflns. /Rint 8767 / 0.0617 

No. of obsd. rflns. [I0 > 2σ(I0)] 7392 

Data / restraints / parameters 8767 / 0 / 622 

R1 / wR2 [I0 > 2σ(I0)] 0.0719  / 0.1812 

R1 / wR2 (all data) 0.0815 / 0.1898 

GOF (on F2) 1.053 

Largest diff. peak and hole (e Å−3） 0.666 / -0.768 

CCDC No. 1965065 

 


