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1. Tables

Table S1. Ethylene polymerization results using Ni2/Et,AlCl at 25°C.?

Time

entry (min) Yield (g) Act.b M,¢ My My/M,;c B¢
1 20 0.087 1.30 5.3 5.6 1.06  70.2
2 40 0.148 1.11 93 10.0 1.08  70.9
3 60 0.202 1.01 11.8 13.4 1.13  69.6
4 80 0.269 1.00 14.7 17.1 1.16 68.4
5 100 0.320 0.96 18.0 21.5 1.19 649

2 Polymerization conditions: 2.0 umol of Ni2, 500 equiv of Et,AICI, 2 mL of CH,Cl,, solvent,
toluene, total volume, 30 mL, 1 atm of ethylene, T = 25°C. b Activity (Act.) = 10° g/(mol Ni¢h).
°M, and M,,: 10* g/mol, M,, and M,,/M, were determined by GPC in trichlorobenzene at 150 °C
using polystyrene standards. ¢ B = branches per 1000 carbons, determined by 'H NMR

spectroscopy.

Table S2. Ethylene polymerization results using Ni2 at 20 °C.2

entry Cocat. Al/Ni Y(lg)ld Actb M* My /My¢ B (Z(m;
1 MAO 500 3.11 9.3 150.2 1.74 30.1 -
2 MAO 1000 4.12 12.3 163.4 1.46 31.6  90.0/128.8
3 MAO 2000 4.01 12.0 159.8 1.67 30.5 103.1
4 MAO 3000 3.87 11.6 152.1 1.68 36.4 97.2
5 MAO 4000 2.08 6.24 135.9 1.61 39.6 90.7
6 Et,AICl 200 1.74 5.22 131.1 1.40 35.0 85.8
7 ELAICI 500 2.34 7.02 136.4 1.28 36.5 85.7
8 Et,AICl 800 2.03 6.09 115.3 1.49 34.2 86.2

2 Polymerization conditions: 2.0 umol of Ni2, 2 mL of CH,Cl,, solvent, toluene, total
volume, 60 mL, 10 atm of ethylene, time, 10 min, T = 20 °C. > Activity (Act.) = 10°
g/(mol Nieh). ¢ M,,: 10* g/mol, M,, and M,/M, were determined by GPC in
trichlorobenzene at 150 °C using polystyrene standards. ¢ B = branches per 1000
carbons, determined by "H NMR spectroscopy. ¢ T, was determined by differential
scanning calorimetry (DSC).
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2. NMR Spectra of intermediates and ligands
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Figure S1. 'H and 13C NMR spectrum of LO-CH3.
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Figure S2. 'H, 3C NMR and '°F NMR spectrum of LO-CFj.
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Figure S3. 'H and '*C NMR spectrum of L1.
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Figure S4. 'H, 3C NMR and '°F NMR spectrum of L2.
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Figure S6. 'H, 3C NMR and '°F NMR spectrum of L4.
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Figure S7. 'H, 3C NMR and '°F NMR spectrum of L5.

3. NMR Spectra of polymers
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Figure S8. 'H NMR spectrum of the polyethylene produced by Ni2/MAO from table 1, entry 1. (o-
dichlorobenzene-dy, 120 °C).
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Figure S9. 'H NMR spectrum of the polyethylene produced by Ni2/MMAO from table 1, entry 2.
(o-dichlorobenzene-d,, 120 °C).
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Figure S10. '"H NMR spectrum of the polyethylene produced by Ni2/Et,AlCI from table 1, entry 3.
(o-dichlorobenzene-d,, 120 °C).
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Figure S11. '"H NMR spectrum of the polyethylene produced by Ni2/EASC from table 1, entry 4
(o-dichlorobenzene-d,, 120 °C).
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Figure S12. 'H NMR spectrum of the polyethylene produced by Nil/MAO from table 2, entry 1.
(o-dichlorobenzene-d,, 120 °C).
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Figure S13. '"H NMR spectrum of the polyethylene produced by Ni3/MAO from table 2, entry 3
(o-dichlorobenzene-d,, 120 °C).
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Figure S14. 'H NMR spectrum of the polyethylene produced by Ni4/MAO from table 2, entry 4.
(o-dichlorobenzene-d,, 120 °C).
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Figure S15. 'H NMR spectrum of the polyethylene produced by Ni5/MAO from table 2, entry 5.
(o-dichlorobenzene-d,, 120 °C).
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Figure S16. 'H NMR spectrum of the polyethylene produced by Nil/MAO from table 2, entry 6.
(o-dichlorobenzene-d,, 120 °C).
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Figure S17. 'H NMR spectrum of the polyethylene produced by Nil/MAO from table 2, entry 7.
(o-dichlorobenzene-d,, 120 °C).
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Figure S18. 'H NMR spectrum of the polyethylene produced by Nil/MAO from table 2, entry 8.
(1,1,2,2-tetrachloroethane-d,, 120 °C).
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Figure S19. 'H NMR spectrum of the polyethylene produced by Ni2/MAO from table 2, entry 9.
(o-dichlorobenzene-d,, 120 °C).
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Figure S20. '"H NMR spectrum of the polyethylene produced by Ni2/MAO from table 2, entry 10.
(o-dichlorobenzene-d,, 120 °C).
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Figure S21. "H NMR spectrum of the polyethylene produced by Ni2/MAO from table 2, entry 11.
(1,1,2,2-tetrachloroethane-d,, 120 °C).
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Figure S22. '"H NMR spectrum of the polyethylene produced by Ni3/MAO from table 2, entry 12.
(o-dichlorobenzene-d,, 120 °C).
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Figure S23. '"H NMR spectrum of the polyethylene produced by Ni3/MAO from table 2, entry 13.
(o-dichlorobenzene-d,, 120 °C).
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Figure S24. "H NMR spectrum of the polyethylene produced by Ni3/MAO from table 2, entry 14.
(1,1,2,2-tetrachloroethane-d,, 120 °C).
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Figure S25. '"H NMR spectrum of the polyethylene produced by Ni4/MAO from table 2, entry 15.
(o-dichlorobenzene-d,, 120 °C).
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Figure S26. "H NMR spectrum of the polyethylene produced by Ni4/MAO from table 2, entry 16.

(o-dichlorobenzene-d,, 120 °C).
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Figure S27. "H NMR spectrum of the polyethylene produced by Ni4/MAO from table 2, entry 17.
(1,1,2,2-tetrachloroethane-d,, 120 °C).
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Figure S28. '"H NMR spectrum of the polyethylene produced by Ni5/MAO from table 2, entry 18.
(o-dichlorobenzene-d,, 120 °C).
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Figure S29. '"H NMR spectrum of the polyethylene produced by Ni5/MAO from table 2, entry 19.
(o-dichlorobenzene-d,, 120 °C).
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Figure S30. '"H NMR spectrum of the polyethylene produced by Ni5/MAO from table 2, entry 20.
(1,1,2,2-tetrachloroethane-d,, 120 °C).
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Figure S31. 'H NMR spectrum of the poly(1-hexene) produced by Nil/EASC from table 4, entry
1. (o-dichlorobenzene-d,, 120 °C).
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Figure S32. 'H NMR spectrum of the poly(1-hexene) produced by Ni2/EASC from table 4, entry
2. (o-dichlorobenzene-d,, 120 °C).
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Figure S33. 'H NMR spectrum of the poly(1-hexene) produced by Ni3/EASC from table 4, entry
3. (o-dichlorobenzene-d,, 120 °C).
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Figure S34. 'H NMR spectrum of the poly(1-hexene) produced by Nid/EASC from table 4, entry
4. (o-dichlorobenzene-d,, 120 °C).
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Figure S35. 'H NMR spectrum of the poly(1-octene) produced by Ni2/EASC from table 4, entry

6. (o-dichlorobenzene-d,, 120 °C).
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Figure S36. 'H NMR spectrum of the poly(1-octadecene) produced by Ni2/EASC from table 4,

entry 7. (o-dichlorobenzene-dy, 120 °C).
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Figure S37. 'H NMR spectrum of the poly(1-octadecene) produced by Ni2/EASC from table 4,
entry 8. (o-dichlorobenzene-dy, 120 °C).

4. GPC Spectra of polymers
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Figure S43. GPC of the polyethylene produced by Ni3/MAO from table 2, entry 3.
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Figure S48. GPC of the polyethylene produced by Nil/MAO from table 2, entry 8.
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Figure S49. GPC of the polyethylene produced by Ni2/MAO from table 2, entry 9.
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Figure S50. GPC of the polyethylene produced by Ni2/MAO from table 2, entry 10.
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Figure S51. GPC of the polyethylene produced by Ni2/MAO from table 2, entry 11.
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Figure S52. GPC of the polyethylene produced by Ni3/MAO from table 2, entry 12.
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Figure S53. GPC of the polyethylene produced by Ni3/MAO from table 2, entry 13.
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Figure S54. GPC of the polyethylene produced by Ni3/MAO from table 2, entry 14.
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Figure S56. GPC of the polyethylene produced by Ni4/MAO from table 2, entry 16.

S36



3 1ed Distribution Plots
Mo 100
2 075
167 0.7 o0
7 085 f 80
= 0.6 N
= - 0554 70
= 0.5 A
Em Ted = 048] / [ a0
3 z £ o4 z0E
2. 1 ELES #
1 = 03 40
© 17 a5 025 =
0.2 Me
15 < 015 / \‘ N Bt
& 0.1
b 0.05] / ®
lla I5 1ID. II5 2'[} 2I'5 Iaa 2I6 ‘I‘D ‘;E EIO1E= ‘Jm T TITTTIm T IIII‘:IIII T IIII:IJIII T T TTTIT T IIIII‘:I v
Retention Time Y
MW Averages
Peak No Mp Mn Mw Mz Mz+1 Mv PD
1 16511 7301 49084 243442 495055 36509 672291
Processed Peaks
Peak No MName StatRT MaxRT End RT PkHeight % Height Area % Area
{mins) (mins) (mins) (mV) (mV . secs)
1 16.83 21.42 2535  -7.45979 100 151595 100

Figure S57. GPC of the polyethylene produced by Ni4/MAO from table 2, entry 17.
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Figure S58. GPC of the polyethylene produced by NiS/MAO from table 2, entry 18.
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Figure S59. GPC of the polyethylene produced by Ni5/MAO from table 2, entry 19.
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Figure S60. GPC of the polyethylene produced by NiS/MAO from table 2, entry 20.
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Figure S61. GPC of the poly(1-hexene) produced by Nil/EASC from table 4, entry 1.
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Figure S62. GPC of the poly(1-hexene) produced by Ni2/EASC from table 4, entry 2.
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Figure S63. GPC of the poly(1-hexene) produced by Ni3/EASC from table 4, entry 3.
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Figure S64. GPC of the poly(1-hexene) produced by Ni4/EASC from table 4, entry 4.
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Figure S65. GPC of the poly(1-octene) produced by Ni2/EASC from table 4, entry 6.
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Figure S66. GPC of the poly(1-octadecene) produced by Ni2/EASC from table 4, entry 7.
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Figure S67. GPC of the poly(1-octadecene) produced by Ni2/EASC from table 4, entry 8.
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Figure S68. GPC spectra of the polyethylene produced by Ni2/Et,AICl at 25 °C for 20 mim (table
sl, entry 1).
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Figure S69. GPC spectra of the polyethylene produced by Ni2/Et,AlICl at 25 °C for 40 mim
(table sl, entry 2).
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Figure S70. GPC spectra of the polyethylene produced by Ni2/Et,AlCl at 25 °C for 60 mim

(table s1, entry 3).
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Figure S71. GPC spectra of the polyethylene produced by Ni2/Et,AlICl at 25 °C for 80 mim
(table s1, entry 4).
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Figure S72. GPC spectra of the polyethylene produced by Ni2/Et,AlCl at 25 °C for 100 mim (table
sl, entry 5).

5. DSC Spectra of polymers
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Figure S73. DSC spectra of the polyethylene produced by Ni2/MAQO from table 1, entry 1.
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Figure S74. DSC spectra of the polyethylene produced by Ni2/MMAQO from table 1, entry 2.
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Figure S75. DSC spectra of the polyethylene produced by Ni2/Et,AICI from table 1, entry 3.
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Figure S76. DSC spectra of the polyethylene produced by Ni2/EASC from table 1, entry 4.
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Figure S77. DSC spectra of the polyethylene produced by Nil/MAQO from table 2, entry 1.
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Figure S78. DSC spectra of the polyethylene produced by Ni3/MAQO from table 2, entry 3.
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Figure S79. DSC spectra of the polyethylene produced by Ni4/MAQ from table 2, entry 4.
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Figure S80. DSC spectra of the polyethylene produced by Ni5/MAQ from table 2, entry 5.
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Figure S81. DSC spectra of the polyethylene produced by Nil/MAQO from table 2, entry 6.
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Figure S82. DSC spectra of the polyethylene produced by Nil/MAQO from table 2, entry 7.
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Figure S83. DSC spectra of the polyethylene produced by Ni2/MAQO from table 2, entry 9.
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Figure S84. DSC spectra of the polyethylene produced by Ni2/MAQO from table 2, entry 10.
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Figure S85. DSC spectra of the polyethylene produced by Ni3/MAOQO from table 2, entry 12.
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Figure S86. DSC spectra of the polyethylene produced by Ni3/MAOQO from table 2, entry 13.
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Figure S87. DSC spectra of the polyethylene produced by Ni3/MAOQO from table 2, entry 14.
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Figure S88. DSC spectra of the polyethylene produced by Ni4/MAOQO from table 2, entry 15.
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Figure S89. DSC spectra of the polyethylene produced by Ni4/MAOQO from table 2, entry 16.
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Figure S90. DSC spectra of the polyethylene produced by Ni4/MAOQO from table 2, entry 17.
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Figure S91. DSC spectra of the polyethylene produced by Ni5/MAQO from table 2, entry 18.
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Figure S92. DSC spectra of the polyethylene produced by Ni5/MAQO from table 2, entry 19.
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Figure S93. DSC spectra of the polyethylene produced by Ni5/MAQO from table 2, entry 20.

0.0

0.1

0.2

Heat Flow (W/g)

0.3

0.4+

49.35°C 79.76°C

05— 77— 7 T T T 1 T T T 1 T T T [ T T T [ T T T [ T T T
0 20 40 60 80 100 120 140 160

Exo Up Terrperature (°C) Universal V4.5A TA Instruments

Figure S94. DSC spectra of the poly(1-hexene) produced by Ni2/EASC from table 4, entry 2.
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Figure S95. DSC spectra of the poly(1-hexene) produced by Ni3/EASC from table 4, entry 3.
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Figure S96. DSC spectra of the poly(1-hexene) produced by Ni4/EASC from table 4, entry 4.
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Figure S97. DSC spectra of the poly(1-octene) produced by Ni2/EASC from table 4, entry 6.
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Figure S98. DSC spectra of the poly(1-octadecene) produced by Ni2/EASC from table 4, entry 7.
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Figure S99. DSC spectra of the poly(1-octadecene) produced by Ni2/EASC from table 4, entry 8.

S59



6. Crystallographic data for complexes Nil and Ni4.
Table S3. Crystallographic data for complexes Nil and Ni4.

Nil Ni4
Formula C46H4oBroN,Ni1 C44H54B1,F,N,Ni
Formula weight 839.33 1027.18
Temperature 2102) K 1912) K
Wavelength 1.54178 A 0.71073 A
Crystal system Monoclinic Monoclinic
space group P2(1)/c P2(1)/c
a(A) 11.2778(4) 14.785(2)
b (A) 22.0014(7) 18.646(3)
c(A) 17.4636(5) 17.519(2)
o (deg) 90 90
B (deg) 99.651(2) 107.516(3)
v (deg) 90 90
Volume(A?) 4271.9(2) 4605.8(11)
V4 4 4
Calculated density (Mg/cm?) 1.305 1.481
Absorption coefficient (mm) 3.078 2.236
F(000) 1712 2032
Crystal size (mm) 0.190 x 0.150 x 0.090 0.21 x0.19 x 0.12
0 range (deg) 3.259 to 50.000 1.44 to 26.41
-11<h<11 -9<h<18
Limiting indices -21<k=21 -23<k<23
-17<1<17 -21<1<21
Reflections collected 34155 25862
Independent reflections 4351 [R(int) = 0.0929] 9363 [R(int) = 0.0700]
Max. and min. transmission 0.758 and 0.603 0.7752 and 0.6510
Data / restraints / parameters 4351 /1996 /460 9363 /0/550
Goodness-of-fit on F/2 0.909 1.027
Final R indices [[>2sigma(I)] R; =0.0559, wR, =0.1924 R;=0.0729, wR, =0.1956
R indices (all data) R, = 00674, wR, = 02070 17 0'01 iigwm B

Largest diff. peak and hol
arges dl(e /1/3;‘;‘) and hole 0.607 and -0.708 1.254 and -0.575
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