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Figures S12. 
1
H NMR (400 MHz, CDCl3) and 

13
C NMR (100 MHz, CDCl3) spectra of L1. 

Figures S34. 
1
H NMR (400 MHz, CDCl3) and 

13
C NMR (100 MHz, CDCl3) spectra of L2. 

Figures S56. 1H NMR (400 MHz, DMSO) and 13C NMR (100 MHz, DMSO) spectra of L3. 

Figures S78. 1H NMR (400 MHz, DMSO) and 13C NMR (100 MHz, DMSO) spectra of 

Ni1. 

Figures S910. 
1
H NMR (400 MHz, CD3CN) and 

13
C NMR (100 MHz, CD3CN) spectra of 

Ni2. 

Figures S1112. 1H NMR (400 MHz, DMSO) and 13C NMR (100 MHz, DMSO) spectra of 

Ni3. 

Figures S1314. 
1
H NMR (400 MHz, CDCl3) and 

13
C NMR (100 MHz, CDCl3) spectra of 

Ni4. 

Figure S15. 1H NMR spectra of poly(NB-co-1-octene)s: (a) 12%, (b) 15%, (c) 17%, (d) 9%, 

(e) 12% of 1-octene molar ratio obtained by Ni1Ni3/B(C6F5)3 systems. 

Figure S16. 13C NMR spectra of poly(NB-co-1-octene)s: (a) 12%, (b) 15%, (c) 17%, (d) 9%, 

(e) 12% of 1-octene molar ratio obtained by Ni1Ni3/B(C6F5)3 systems. 

Figures S1727. GPC curve of poly(NBE) of the polymer obtained by Table 1. 

Figures S2838. GPC curve of poly(NBE) of the polymer obtained by Table 2. 

Figures S3943. GPC curve of poly(NB-co-1-octene)s of the polymer obtained by Table 3. 

Figures S4449. GPC curve of poly(NBE) of the polymer obtained by Table 4. 

Figure S50. IR spectrum of PNB activated by Et2AlCl (Table 1 entry 6). 

Figure S51. IR spectrum of PNB activated by Me2AlCl (Table 1 entry 11). 

Figure S52. IR spectrum of PNB activated by B(C6F5)3 (Table 2 entry 11). 

Figures S5355. IR spectra of poly(NB-co-1-octene)s (Table 3). 

Figure S56. DSC thermograms of PNB obtained by Ni1/B(C6F5)3 system (Table 2 entry 11). 

Figures S5759. DSC thermograms of poly(NB-co-1-octene)s obtained by Ni1 

Ni3/B(C6F5)3 system. 

Figure S60. TGA of PNB. 

Figure S61. TGA of poly(NB-co-1-octene)s. 

Figures S6263. 1H NMR and 1F NMR spectra of a mixture of nickel complex Ni1 with 1 

equiv B(C6F5)3 reacted at 80 
o
C for 20 min. 
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Figures S6465. 1H NMR and 1F NMR spectra of a mixture of nickel complex Ni1 with 5 

equiv B(C6F5)3 reacted at 80 
o
C for 20 min. 

Figures S6667. 1H NMR and 1F NMR spectra of a mixture of nickel complex Ni1 with 5 

equiv B(C6F5)3 reacted at room temperature for 20 min. 

Figure S68. 
19

F NMR spectra of poly(NB-co-1-octene)s obtained by Ni1/B(C6F5)3 system 

(Table 3 entry 4). 

Table S1. Catalytic optimization with Ni1–Ni4/Me2AlCl. 

Table S2. Time dependence studies at high temperature with Ni1–Ni3/B(C6F5)3. 
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Figure S1. 
1
H NMR (400 MHz, CDCl3) spectrum of L1. 

 

 
 

Figure S2. 
13

C NMR (100 MHz, CDCl3) spectrum of L1. 
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Figure S3. 
1
H NMR (400 MHz, CDCl3) spectrum of L2. 

 

 

Figure S4. 
13

C NMR (100 MHz, CDCl3) spectrum of L2. 



6  

 

Figure S5. 1H NMR (400 MHz, DMSO) spectrum of L3. 

 

Figure S6. 13C NMR (100 MHz, DMSO) spectrum of L3. 
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Figure S7. 1H NMR (400 MHz, DMSO) spectrum of Ni1. 

 

Figure S8. 13C NMR (100 MHz, DMSO) spectrum of Ni1. 
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Figure S9. 
1
H NMR (400 MHz, CD3CN) spectrum of Ni2. 

 

Figure S10. 
13

C NMR (100 MHz, CD3CN) spectrum of Ni2. 
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Figure S11. 1H NMR (400 MHz, DMSO) spectrum of Ni3. 
 
 

 

Figure S12. 13C NMR (100 MHz, DMSO) spectrum of Ni3. 
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Figure S13. 
1
H NMR (400 MHz, CDCl3) spectrum of Ni4. 

 

 

 

Figure S14. 
13

C NMR (100 MHz, CDCl3) spectrum of Ni4. 
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Figure S15. 1H NMR spectra of poly(NB-co-1-octene)s: (a) 12% (Table 3 entry 3), (b) 15% 

(Table 3 entry 4), (c) 17% (Table 3 entry 8), (d) 9% (Table 3 entry 10), (e) 12% (Table 3 entry 

11) of 1-octene molar ratio obtained by Ni1Ni3/B(C6F5)3 systems. 
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Figure S16. 13C NMR spectra of poly(NB-co-1-octene)s: (a) 12% (Table 3 entry 3), (b) 15% 

(Table 3 entry 4), (c) 17% (Table 3 entry 8), (d) 9% (Table 3 entry 10), (e) 12% (Table 3 entry 

11) of 1-octene molar ratio obtained by Ni1Ni3/B(C6F5)3 systems. 
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Figure S17. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 1. 
 

 

 

Figure S18. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 2. 
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Figure S19. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 3. 
 

 

 

Figure S20. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 6. 
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Figure S21. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 7. 
 
 

 

Figure S22. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 8. 
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Figure S23. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 9. 
 
 

 

Figure S24. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 11. 
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Figure S25. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 12. 
 
 

 

Figure S26. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 13. 
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Figure S27. GPC curve of poly(NBE) of the polymer obtained by Table 1 entry 14. 
 

 

 

Figure S28. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 1. 
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Figure S29. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 2. 
 

 

Figure S30. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 3. 
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Figure S31. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 4. 
 

 

Figure S32. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 5. 
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Figure S33. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 6. 
 
 

 

Figure S34. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 7. 
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Figure S35. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 11. 

 

Figure S36. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 12. 
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Figure S37. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 14. 
 
 

 

Figure S38. GPC curve of poly(NBE) of the polymer obtained by Table 2 entry 16. 
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Figure S39. GPC curve of poly(NB-co-1-octene)s of the polymer obtained by Table 3 entry  

3. 
 
 

 

Figure S40. GPC curve of poly(NB-co-1-octene)s of the polymer obtained by Table 3 entry  

4. 
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Figure S41. GPC curve of poly(NB-co-1-octene)s of the polymer obtained by Table 3 entry  

8. 
 
 

 

Figure S42. GPC curve of poly(NB-co-1-octene)s of the polymer obtained by Table 3 entry 

10. 
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Figure S43. GPC curve of poly(NB-co-1-octene)s of the polymer obtained by Table 3 entry 

11. 
 
 

 

Figure S44. GPC curve of poly(NBE) of the polymer obtained by Table 4 entry 1. 
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Figure S45. GPC curve of poly(NBE) of the polymer obtained by Table 4 entry 5. 
 
 

 

Figure S46. GPC curve of poly(NBE) of the polymer obtained by Table 4 entry 6. 
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Figure S47. GPC curve of poly(NBE) of the polymer obtained by Table 4 entry 8. 
 
 

 

Figure S48. GPC curve of poly(NBE) of the polymer obtained by Table 4 entry 10. 
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Figure S49. GPC curve of poly(NBE) of the polymer obtained by Table 4 entry 11. 
 
 

Figure S50. IR spectrum of PNB activated by Et2AlCl (Table 1 entry 6). 
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Figure S51. IR spectrum of PNB activated by Me2AlCl (Table 1 entry 11). 
 
 

Figure S52. IR spectrum of PNB activated by B(C6F5)3 (Table 2 entry 11). 
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Figure S53. IR spectrum of poly(NB-co-1-octene)s (Table 3 entry 3). 
 
 

Figure S54. IR spectrum of poly(NB-co-1-octene)s (Table 3 entry 7). 
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Figure S55. IR spectrum of poly(NB-co-1-octene)s (Table 3 entry 11). 
 
 

Figure S56. DSC thermograms of PNB obtained by Ni1/B(C6F5)3 system (Table 2 entry 11). 
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Figure S57. DSC thermograms of poly(NB-co-1-octene)s obtained by Ni1/B(C6F5)3 system 

(Table 3 entry 3). 
 
 

Figure S58. DSC thermograms of poly(NB-co-1-octene)s obtained by Ni2/B(C6F5)3 system 

(Table 3 entry 7). 
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Figure S59. DSC thermograms of poly(NB-co-1-octene)s obtained by Ni3/B(C6F5)3 system 

(Table 3 entry 11). 
 

 

Figure S60. TGA of PNB. 
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Figure S61. TGA of poly(NB-co-1-octene)s. 
 
 

Figure S62. 
1
H NMR spectra of a mixture of nickel complex Ni1 with 1 equiv B(C6F5)3 

reacted at 80 oC for 20 min. 
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Figure S63. 
19

F NMR spectrum a mixture of nickel complex Ni1 with 1 equiv B(C6F5)3 

reacted at 80 oC for 20 min. 

 

Figure S64. 
1
H NMR spectra of a mixture of nickel complex Ni1 with 5 equiv B(C6F5)3 

reacted at 80 oC for 20 min. and heated (a) at 60 oC room temperature for 5 min (b). 
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Figure S65. 
19

F NMR spectra of a mixture of nickel complex Ni1 with 5 equiv B(C6F5)3 

reacted at 80 oC for 20 min. 
 

Figure S66. 
1
H NMR spectra of a mixture of nickel complex Ni1 with 5 equiv B(C6F5)3 

reacted at room temperature for 20 min. 
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Figure S67. 
19

F NMR spectra of a mixture of nickel complex Ni1 with 5 equiv B(C6F5)3 

reacted at room temperature for 20 min. 

Figure S68. 
19

F NMR spectra of poly(NB-co-1-octene)s obtained by Ni1/B(C6F5)3 system 

(Table 3 entry 4). 
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Table S1. Catalytic optimization with Ni1–Ni4/Me2AlCla
 

 

entry cotalalyst Cat. T t (Al/Ni) PNB(g) conv.(%) activity
b
 

   (
o
C)      

1 Me2AlCl Ni1 0 12 h 200 0.3006 32.0 5.01 

2 Me2AlCl Ni1 20 12 h 200 0.3221 34.3 5.37 

3 Me2AlCl Ni1 40 12 h 200 0.3285 34.9 5.48 

4 Me2AlCl Ni1 60 12 h 200 0.2396 25.5 3.99 

5 Me2AlCl Ni1 20 12 h 50 0.2293 24.4 3.82 

6 Me2AlCl Ni1 20 12 h 100 0.3190 33.9 5.32 

7 Me2AlCl Ni1 20 12 h 500 0.2985 31.8 4.98 

8 Me2AlCl Ni1 20 12 h 1000 0.2490 26.5 4.15 

9 Me2AlCl Ni2 20 12 h 100 0.3694 39.3 6.16 

10 Me2AlCl Ni3 20 12 h 100 0.3513 37.4 5.86 

11 Me2AlCl Ni4 20 12 h 100 0.2282 24.3 3.80 

aPolymerization conditions: solvent, toluene; Vtotal, 10 mL; n[Ni] = 5.0 μmol; norbornene, 1.0 g; 

Me2AlCl, 0.9 M in heptane. bIn units of 103 g of PNB (mol of Ni)1 h1. 
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Table S2. Time dependence studies at high temperature with Ni1–Ni3/B(C6F5)3. 
 

entry cotalalyst Cat. T t (B/Ni) PNB(g) conv.(%) activity
b
 

   (
o
C) (min)     

1 B(C6F5)3 Ni1 100 10 100 0.1137 11.4 0.273 

2 B(C6F5)3 Ni1 100 20 100 0.1250 12.5 0.150 

3 B(C6F5)3 Ni1 100 30 100 0.3483 34.8 0.279 

4 B(C6F5)3 Ni1 100 40 100 0.6138 61.4 0.368 

5 B(C6F5)3 Ni2 100 10 100 0.8021 80.2 1.925 

6 B(C6F5)3 Ni2 100 20 100 0.8583 85.8 1.030 

7 B(C6F5)3 Ni2 100 30 100 0.9004 90.0 0.720 

8 B(C6F5)3 Ni2 100 40 100 0.9108 91.1 0.546 

9 B(C6F5)3 Ni3 100 10 100 0.1960 19.6 0.470 

10 B(C6F5)3 Ni3 100 20 100 0.3166 31.7 0.380 

11 B(C6F5)3 Ni3 100 30 100 0.4163 41.6 0.333 

12 B(C6F5)3 Ni3 100 40 100 0.4530 45.3 0.272 

aPolymerization conditions: solvent, toluene; Vtotal, 40 mL; n[Ni] = 2.5 μmol; norbornene, 1.0 g; bIn units 

of 106 g of PNB (mol of Ni)1 h1. 


