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1. Figures, Tables.
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Figure S1. Plots of hysteresis experiments of ten cycles at a strain of 300% for samples
generated by 2 at 20°C (a), 40 °C (b), 60 °C (c), 80 °C (d); 3 at 20°C (e), 40 °C (%), 60 °C
(g), 80 °C (h).

Table S1. Mechanical properties.*
Ent. Precat. T/°C  Strain at break (%) Stress at break (MPa) SR (%)°

1 2 20 325 4.9 45
2 2 40 529 6.0 63
3 2 60 826 5.5 77
4 2 80 1558 0.3 45
5 3 20 443 7.6 60
6 3 40 567 9.6 77
7 3 60 526 2.1 80
8 3 80 1078 0.5 49
9 4 20 329 20.3 -
10 4 40 439 13.6 -
11 4 60 408 8.3 46
12 4 80 613 13.6 -
13 5 20 208 7.8 -
14 5 40 361 12.3 -
15 5 60 484 20.0 22
16 5 80 628 22.1 -

“Conditions: Performed at 10 mm/min by means of a Universal Test Machine (UTM2502) at room
temperature. “The strain recovery values (SR) can be calculated by SR = 100(ga — &)/€a, Where &, is the
applied strain and &, is the strain in the cycle at zero load after 10th cycle. “Not determined.
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Table S2. Effect of Catalyst on Ethylene Polymerization in Short Time.?

Ent. Precat. T/I°C Yield/g
1 1 20 3.03
2 2 20 2.01
3 3 20 151
4 4 20 1.32
5 5 20 0.38

“General conditions: Ni= 1.0 umol, AlI/Ni= 600, CH>Cl, = 2 ml, toluene = 40 ml, ethylene =

8 atm, time = 10 min.

%V pur=77.9 %

% Vpur=82.3%

%Vyur=83.7%

%V pur = 86.4%

Figure S2. Steric maps for the complexes 1-5: a) 1; b) 2; c) 3; d) 4; e) 5.
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Figure S3. '*C NMR spectrum of the polymer from table 1, entry 7 (CDCLCDCl,, 110 °C).
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2. Experimental sections

2.1 General Considerations

All experiments were carried out under a dry Nitrogen atmosphere using standard Schlenk
techniques or in a glove-box. Deuterated solvents used for NMR were dried and distilled prior
to use. 'H, C NMR spectra were recorded by a Bruker Ascend Tm 500 spectrometer at
ambient temperature unless otherwise stated. The chemical shifts of the 'H and *C NMR
spectra were referenced to the residual solvent; Coupling constants are in Hz. Elemental
analysis was performed by the Analytical Center of the University of Science and Technology
of China. X-ray Diffraction data were collected at 298(2) K on a Bruker Smart CCD area
detector with graphite-monochromated Mo K® radiation (A = 0.71073 A). Molecular weight
and molecular weight distribution of the polymers were determined by gel permeation
chromatography (GPC) with a PL 210 equipped with one Shodex AT-803S and two Shodex
AT-806MS columns at 150 °C using trichlorobenzene as a solvent and calibrated with
polystyrene standards.

Stress/strain experiments were performed at 10 mm/min by means of a Universal Test
Machine (UTM2502) at room temperature. At least three specimens of each polymer were
tested. Polymers were melt-pressed at 30 to 35°C above their melting point to obtain the test
specimens. The test specimens had 14-mm gauge length, 2-mm width, and thickness of 0.5

mm.

2.2 Procedure for the Synthesis of Benzhyldrol.

1. n-BuLi, THF,-78 °C

B OH
r 2. methyl formate, THF
-78 °C,1h; rt,, 1h o O O

3. sat. NH4CI (aq)

Yield: 6.67 g, 85.2%

Bis(3-methylphenyl)methanol. 4-methylbromobenzene (12.6 g, 73.8 mmol, 1.0 equiv.) was
dissolved in dry THF (75 mL) and cooled to -78 °C under N2. n-Butyl lithium (46.2 mL, 1.6 M
solution in hexane, 73.9 mmol, 1.0 equiv.) was added dropwise and the resulting suspension
was stirred at-78 °C for 1 h. Methyl formate (2.22 g, 36.9 mmol, 0.5 equiv.) in THF (15 mL)
was then added dropwise over a period of 10 min, and the mixture was stirred at -78 °C for 1
h, then at room temperature for 1 h. Saturated ammonium chloride (aqueous, 100 mL) was
added and the mixture was extracted with Et2O (3x30 mL). The combined organic layers were
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washed with brine (2x30 mL), dried over anhydrous Na>SOs, and concentrated in vacuo. The
crude product was purified by recrystallization to give a colorless solid (6.67 g, 85.2% yield).
'H NMR (500 MHz, CDCl3) § 7.22 (d, J = 8.0 Hz, 4H, aryl-H), 7.11 (d, J = 8.0 Hz, 4H, aryl-
H),5.72 (s, 1H, CH(PhMe),), 2.31 (s, 6H, Ar-CHj) 2.28 (broad peak, 1H, OH). *C NMR (126
MHz, CDCls) 6 141.21, 136.85, 129.02, 126.49, 75.69 (CH(PhMe).), 21.09 (Ar-CH3).

2.3 Procedure for the Synthesis of Aniline.

H2N©— O O
ZnCly, HCI, 160 °C, 30 min O O O

Yield: 4.94 g, 74%

2,6-Bis(di-p-tolylmethyl)-4-methylaniline. A mixture of p-toluidine (1.44 g, 13.5 mmol, 1.0
equiv.) and bis(p-methylphenyl)methanol (5.71 g, 27.0 mmol, 2.0 equiv.) was heated to 120 °C.
A solution of anhydrous zinc chloride (0.92 g, 6.8 mmol, 0.5 equiv.) in concentrated
hydrochloric acid (1.13 mL, 37% in H>O, 1.0 equiv.) was added to the mixture (exothermic +
intense bubbling), and the temperature was raised to 160 °C. After 30 min at 160 °C, the
reaction mixture was cooled to room temperature and dissolved in CH2Cl> (200 mL). The
CHxCl, layer was washed with water (3 x 100 mL) and dried over anhydrous magnesium
sulfate. The solution was concentrated to 20 mL. The product was crashed out with 200 ml
methanol and washed with methanol (3 x 100 mL). The desired aniline was obtained as a white
crystalline solid at 74.0 % (4.94 g) yield. '"H NMR (500 MHz, CDCl;) & 7.07 (d, J = 7.9 Hz,
8H, aryl-H), 6.96 (d, J = 8.0 Hz, 8H, aryl-H), 6.38 (s, 2H, aryl-H), 5.36 (s, 2H, CH(PhMe)>),
2.31 (s, 12H, CH(PhMe),), 2.02 (s, 3H, Ar-CH3). 3C NMR (126 MHz, CDCl3) § 140.12,
139.73, 136.06, 129.59, 129.48, 129.38, 128.94, 126.62, 51.76 (CH(PhMe),), 21.20
(CH(PhMe):), 21.16 (Ar-CH3). This compound is knwon.*

2,6-bis-(sec-phenethyl)-4-methylaniline were synthesized according to the literature.?

2.4 Procedure for the Synthesis Ligands L1-L5.
SOV
==
R R h (R
O O O /:tTZBC;HZCIZ/ethanoI O O

Yield: 2.75 g, 69.5%

2-((2,6-bis(di-p-tolylmethyl)-4-methylphenyl)imino)acenaphthylen-1-one. A mixture of
2,6-bis(di-p-tolylmethyl)-4-methylaniline (2.97 g, 6 mmol, 1.0 equiv.) and acenaphthylen-1,2-
dione (1.09 g, 6 mmol, 1.0 equiv.) were dissolved in 5 mL ethanol and 100 mL of CH2Cl,
containing a catalytic amount of p-toluenesulfonic acid and stirred for 48 h at room temperature.
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The solvent was evaporated at reduced pressure to give the crude product, which was
chromatographed on silica gel with petroleum ether-ethyl acetate (v/v=30:1). A2.75 g amount
of the product was obtained as red powder in 69.5% yield. *H NMR (500 MHz, CDCl3) & 8.02
(dd, J=10.8, 7.6 Hz, 2H, aryl-H), 7.76 -7.66 (m, 2H, aryl-H), 7.06-6.99 (m, 5H, aryl-H), 6.96
(t, J =9.4 Hz, 4H, aryl-H), 6.77 (s, 2H, aryl-H), 6.71 (d, J = 7.9 Hz, 4H, aryl-H), 6.32 (d, J =
7.8 Hz, 4H, aryl-H), 6.03 (d, J = 7.1 Hz, 1H, aryl-H), 5.33 (s, 2H, CH(PhMe)>), 2.29 (s, 6H,
CH(PhMe),), 2.25 (s, 3H, Ar-CH; ), 1.67 (s, 6H, CH(PhMe),). *C NMR (126 MHz, CDCls) &
190.09 (C=0), 162.56 (C=N), 146.08, 142.38, 140.19, 139.12, 135.60, 134.86, 133.14, 132.77,
131.98, 131.67, 130.24, 129.97, 129.76, 129.47, 129.42, 129.31, 128.93, 128.64, 128.60,
128.43,127.58, 127.56, 127.33, 126.86, 124.29, 122.22, 121.50, 51.53, 21.65 (Ar-CH3), 21.19
(CH(PhMe)>), 20.48 (CH(PhMe)). This compound is kwon.!

98 S 7y ()
= NH,
A=Y =)

p-Ts, Toluene,

SRS ae

Yield: 0.23 g, 31.2%

Acenaphthylene-1-[2,6-bis(di-p-tolylmethyl)-4-methylphenylimino]-2-phenylimine
(L1). A solution of 2-((2,6-bis(di-p-tolylmethyl)-4-methylphenyl)imino)acenaphthylen-1-one
(0.66 g, 1 mmol, 1.0 equiv.), aniline (0.19 g, 2 mmol, 2.0 equiv.) and p-toluenesulfonic acid
(10 mg) in toluene (30 mL) was stirred at 80 °C for 36 h, until there was one main point on the
TLC plate. The desired compound was isolated using column chromatography on silica gel
with petroleum ether-ethyl acetate (v/v = 40:1). The pure compound was obtained as a yellow
solid (31.2%, 0.23 g). '"H NMR (500 MHz, CDCl3) § 7.72 (d, J = 8.2 Hz, 1H, aryl-H), 7.61 (d,
J=28.2Hz, 1H, aryl-H), 7.49 (t,J= 7.8 Hz, 2H, aryl-H), 7.24 (d, /= 4.6 Hz, 1H, aryl-H), 7.11-
6.92 (m, 12H, aryl-H), 6.82-6.75 (m, 6H, aryl-H), 6.71 (d, J= 7.1 Hz, 1H, aryl-H), 6.36 (d, J
= 7.8 Hz, 4H, aryl-H), 6.04 (d, /= 7.1 Hz, 1H, aryl-H), 5.47 (s, 2H, CH(PhMe),), 2.29 (s, 6H,
CH(PhMe)s), 2.26 (s, 3H, Ar-CH3), 1.68 (s, 6H, CH(PhMe),). *C NMR (126 MHz, CDCL) §
163.50 (N=C), 160.99 (N=C), 152.16, 146.75, 140.56, 140.45, 139.29, 135.42, 134.70, 132.48,
132.44, 130.16, 129.88, 129.75, 129.51, 129.48, 129.41, 129.30, 129.25, 128.92, 128.86,
128.70, 128.63, 128.49, 128.35, 128.20, 127.30, 127.04, 126.86, 124.25, 124.22, 123.00,
118.25, 51.57 (CH(PhMe)»), 21.67 (Ar-CH3), 21.15 (CH(PhMe)), 20.47 (CH(PhMe),). ESI-
MS (m/z): caled for CssHa7N2: [M+H]" 735.3739, found: 735.3751.

. G Q a-
p-Ts, Toluene,

O O reflux, 10 h

Yield: 0.32 g, 41.3%
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Acenaphthylene-1-[2,6-bis(di-p-tolylmethyl)-4-methylphenylimino]-2-(2,6-
dimethylphenyl)imine (L2) .

A solution of 2-((2,6-bis(di-p-tolylmethyl)-4-methylphenyl)imino)acenaphthylen-1-one (0.66
g, 1 mmol, 1.0 equiv.), 2,6-dimethylaniline (0.24 g, 2 mmol, 2.0 equiv.) and p-toluenesulfonic
acid (10 mg) in toluene (30 mL) was refluxed for 10 h, until there was one main point on the
TLC plate. The desired compound was isolated using column chromatography on silica gel
with petroleum ether-ethyl acetate (v/v =40:1). The pure compound was obtained as a yellow
solid (41.3%, 0.32 g). "H NMR (500 MHz, CDCl3) § 7.70 (d, J = 8.2 Hz, 1H, aryl-H), 7.57 (d,
J=8.2 Hz, 1H, aryl-H), 7.24 (d, /= 7.5 Hz, 1H, aryl-H), 7.17 (d, J = 7.5 Hz, 2H, aryl-H), 7.09-
6.99 (m, 9H, aryl-H), 6.93-6.88 (m, 1H, aryl-H), 6.79 (dd, J = 9.8, 7.6 Hz, 6H, aryl-H), 6.53
(d, J=17.1 Hz, 1H, aryl-H), 6.30 (d, J = 7.8 Hz, 4H, aryl-H), 5.92 (d, /= 7.1 Hz, 1H, aryl-H),
5.51 (s, 2H, CH(PhMe),), 2.29 (s, 6H, CH(PhMe),), 2.27 (s, 3H, Ar-CH3), 2.23 (s, 6H, aryl-
CHs), 1.63 (s, 6H, CH(PhMe).). 3 C NMR (126 MHz, CDCl;) § 163.72 (N=C), 161.66 (N=C),
149.53, 146.89, 140.60, 139.87, 139.14, 135.50, 134.71, 132.54, 129.94, 129.87, 129.55,
129.03, 128.90, 128.57, 128.51, 128.47, 128.42, 128.40, 127.01, 126.99, 125.01, 124.59,
123.74, 121.68, 51.65 (CH(PhMe).,), 29.84 (Ar-CHs), 21.67 (Aryl-CHs), 21.13 (CH(PhMe),),
20.42 (CH(PhMe),), 18.29 (aryl-CH3). ESI-MS (m/z): caled for Cs7HsiN2: [M+H]" 763.4052,
found: 763.4066.

98 gg .
==
p-Ts, Toluene,
O O reflux, 10 h O O

Yield: 0.44 g, 53.3%

Acenaphthylene-1-[2,6-bis(di-p-tolylmethyl)-4-methylphenylimino]-2-(2,6-
diisopropylphenyl)imine (L3).

A solution of 2-((2,6-bis(di-p-tolylmethyl)-4-methylphenyl)imino)acenaphthylen-1-one (0.66
g, 1 mmol, 1.0 equiv.), 2,6-diisopropylaniline (0.35 g, 2 mmol, 2.0 equiv.) and p-
toluenesulfonic acid (10 mg) in toluene (30 mL) was refluxed for 10 h, until there was one
main point on the TLC plate. The solution was evaporated at reduced pressure, and the
remaining solution was diluted in methanol (100 mL). The yellow solid was isolated by
filtration, followed by recrystallization from dichloromethane and n-hexane (53.3%, 0.44 g).
'H NMR (500 MHz, CDCls) § 7.66 (d, J = 8.2 Hz, 1H), 7.50 (d, J = 8.2 Hz, 1H), 7.31-7.26 (m,
3H), 7.23-7.19 (m, 1H), 7.03 (dd, J = 19.8, 8.1 Hz, 8H), 6.79 (dd, J = 14.5, 8.4 Hz, 7H), 6.44
(d,J=7.1Hz,1H),6.25(d, J=7.8 Hz, 4H),5.72 (d, J = 7.1 Hz, 1H), 5.54 (s, 2H, CH(PhMe)>),
3.24-3.13 (m, 2H, CH(CHz3)2), 2.30 (s, 6H, CH(PhMe)), 2.28 (s, 3H, Ar-CHs), 1.62 (s, 6H,
CH(PhMe)2), 1.28 (d, J = 6.8 Hz, 6H, CH(CHz)2), 1.02 (d, J = 6.9 Hz, 6H, CH(CHj3),). 1*C
NMR (126 MHz, CDCls) 6 163.92 (N=C), 162.32 (N=C), 147.28, 146.96, 140.94, 140.11,
139.88, 138.94, 135.88, 135.54, 135.47, 134.69, 132.59, 132.53, 129.85, 129.68, 129.57,
129.46, 129.26, 129.00, 128.93, 128.81, 128.62, 128.56, 128.38, 128.11, 127.99, 126.96,
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126.83, 126.58, 124.65, 124.51, 124.42, 123.64, 123.59, 123.47, 122.83, 51.51 (CH(PhMe)=),
29.84 (CH(CHs)2), 28.62 (CH(CHas)2), 24.37 (CH(CHs).), 23.84 (CH(CHsa)2), 23.55
(CH(CHz3)2), 23.27 (CH(CHz3)2), 21.66 (Ar-CHs), 21.12 (CH(PhMe).), 20.43 (CH(PhMe)z).
ESI-MS (m/z): caled for CsiHsoN2: [M+H]" 819.4678, found: 819.4694.

)
2 o O
==
) _ - O
0 pis Tokene
SSRGS

Yield: 0.47 g, 49.6%
Acenaphthylene-1-[2,6-bis(di-p-tolylmethyl)-4-methylphenylimino]-2-(2,6-bis-(sec-
phenethyl)-4-methylphenyl)imine (L4). Using the same procedure as for the synthesis of L3,
L4 was obtained as a yellow powder at 49.6% yield (0.47 g). *H NMR (500 MHz, CDCls) §
7.70-7.53 (m, 2H), 7.18 — 6.65 (m, 28H), 6.55 — 6.16 (m, 5H), 6.12 —5.83 (m, 1H), 5.68 —5.46
(m, 2H, CH(PhMe)2), 4.34 — 4.24 (m, 2H, CHPhMe), 2.43 — 2.19 (m, 12H, CH(PhMe)2+ Ar-
CHs), 1.88 — 1.54 (m, 12H, CH(PhMe),+ CHPhMe).®*C NMR (126 MHz, CDCls) § 163.77
(C=N), 162.79 (C=N), 162.13 (C=N), 161.60 (C=N), 146.79, 145.71, 145.44, 145.07, 141.11,
140.64, 140.61, 140.08, 139.98, 139.82, 139.24, 135.97, 135.32, 135.26, 134.59, 133.73,
132.49, 132.13, 129.77, 129.47, 129.37, 129.17, 128.91, 128.70, 128.65, 128.50, 128.19,
128.10, 127.98, 127.84, 127.75, 127.67, 127.43, 126.51, 125.52, 125.01, 124.88, 123.60, 51.64
(CH(PhMe),), 51.43 (CH(PhMe).), 51.34 (CH(PhMe),), 51.28 (CH(PhMe).), 51.13
(CH(PhMe),), 40.59 (CHPhMe), 40.40 (CHPhMe), 40.32 (CHPhMe), 40.06 (CHPhMe),
39.73 (CHPhMe), 22.30 (Ar-CHs), 22.27 (Ar-CHa), 21.86 (CH(PhMe)2), 21.73 (CH(PhMe)z),
21.66 (CH(PhMe)2), 21.56(CH(PhMe).), 21.19 (CHPhMe), 21.09 (CHPhMe), 21.02
(CHPhMe), 20.94 (CHPhMe), 20.37 (CHPhMe), 20.34 (CHPhMe). ESI-MS (m/z): calcd for
C72HesNa: [M+H]"957.5148, found: 957.5170.

ZnCly, AcOH

O O O reflux, 30 min
O Q O O Yield: 1.36 g, 68.7%

K oxalate, H,O O
—_—
20 min

Yield: 0.85 g, 70.1%
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Acenaphthylene-bis|2,6-bis(di-p-tolylmethyl)-4-methylphenyl]-1,2-diimine (L4). ZnClh
(0.24 g, 1.79 mmol) and acenaphthenequinone (0.29 g, 1.57 mmol) were suspended in glacial
acetic acid (6 mL). 2,6-Bis(diphenylmethyl)-4-methylaniline (1.77 g, 3.57 mmol) was added,
and the reaction mixture was refluxed under stirring for 30 min. The solution was allowed to
cool to room temperature, and a bright orange-red solid precipitated. The solid was separated
by filtration and washed with acetic acid (3 x SmL) and diethyl ether (5 x 5 mL), to remove
remaining acetic acid. Drying under vacuum gave bright orange-red, poorly soluble solid (1.36
g, 68.7%). Then the zinc was removed from the zinc diimine complex. The product of the
previous step was suspended in methylene chloride (24 mL), and a solution of potassium
oxalate (0.22 g, 1.2 mmol) in water (2 mL) was added. The reaction mixture was stirred
vigorously for 20 min. The two phases were separated, and the organic layer was washed with
water (3 x 10 mL) and dried with MgSQOs. After filtration the solvent was removed under
vacuum to afford the product as an orange powder (0.85 g, 70.1%), followed by
recrystallization from dichloromethane and n-hexane. The total yield of two steps is 48.2%. 'H
NMR (500 MHz, CDCl3) 6 7.55 (d, J= 8.1 Hz, 2H), 6.99 — 6.83 (m, 22H), 6.72 (d, J= 5.6 Hz,
8H), 6.39 (d, J= 5.6 Hz, 8H), 6.12 (d, /= 5.1 Hz, 2H), 5.56 (s, 4H, CH(PhMe)>), 2.27 (s, 6H,
Ar-CHs), 2.25 (s, 12H, CH(PhMe),), 1.88 (s, 12H, CH(PhMe),). '*C NMR (126 MHz, CDCls)
0 163.53 (C=N), 146.70, 141.17, 140.07, 139.82, 135.25, 134.80, 132.52, 131.84, 129.91,
129.49, 129.21, 128.78, 128.60, 128.55, 127.09, 126.57, 124.49, 50.73 (CH(PhMe).,), 21.64
(Ar-CHs3), 21.09(CH(PhMe),), 20.69 (CH(PhMe),). This compound is known.!

2.5 Procedure for the Synthesis of Nickel Complexes 1-5.
Q , _(DMENiBr,
rt, 24 h

L1:Ry=H,R,=H

L2: R ;= Me, R,=H

L3: R 4= CH(Me),.R, = H

L4: R, = CHMePh, R, = Me
L5: R ;= CH(PhMe),, R, = Me

Ry=H,R,=H
R1 Me, R, = H

= CH(Me),, R,= H

= CHMePh, R, = Me
R1 CH(PhMe),, R, = Me

1:
2:
3:
4: R
5:

Complexes 1-5 were synthesized by the reaction of 1 equiv. of (DME)NiBr> with the
corresponding ligands in methylene chloride. The corresponding ligand (0.3 mmol) was added
in 10 mL of methylene chloride in a Schlenk tube under a nitrogen atmosphere. A suspension
of (DME)NiBr; (0.3 mmol) in CH2Cl, (10 mL) was added to the above solution. The resulting
mixture was stirred at room temperature for 24 hours. The solvent was evaporated under
reduced pressure to afford a solid. The product was washed with 4 x 5 mL diethyl ether and
dried under vacuum. The single crystal can be obtained by diffusion from layering hexane on
to the CH2Cl; solution at room temperature.
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Complex 1. Brown solid. Yield: 0.25 g, 86%. Elem. Anal. Calcd for CssHasBraNoNi: C,
69.28; H, 4.86; N, 2.94. Found: C, 69.02; H, 4.83; N, 2.99. MALDI-TOF-MS(m/z): calcd for
CssH47BrNaNi: [M-Br+H]" 872.2276, found:872.8820.

Complex 2. Brown solid. Yield: 0.26 g, 89.0%. Elem. Anal. Calcd for Cs7HsoBraNoNi: C,
69.75; H, 5.13; N, 2.85. Found: C, 69.53; H, 4.99; N, 2.68. MALDI-TOF-MS(m/z): calcd for
Cs7HsoBrNaNi: [M-Br]"901.2490, found: 901.2432.

Complex 3. Brown solid. Yield: 0.28 g, 91%. Elem. Anal. Calcd for Cs1HssBraNoNi: C,
70.61; H, 5.63; N, 2.70. Found: C, 70.75; H, 5.73; N, 2.47. MALDI-TOF-MS(m/z): calcd for
Ce1HssBrN,Ni: [M-Br]"957.3116, found: 957.3694.
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Complex 4. Brown solid. Yield 0.31 g, 87%. Elem. Anal. Calcd for C72HesBr2NoNi: C, 73.55;
H, 5.49; N, 2.38. Found: C, 73.40; H, 5.51; N, 2.46. MALDI-TOF-MS(m/z): calcd for
C72HesBrNoNi: [M-Br+H]" 1094.3685, found: 1094.8672.

Complex 5. Brown solid. Yield: 0.38 g, 93%. This compound is known.’
2.6 General in-Situ Activated Polymerization Procedure.

Under an inert atmosphere, a 350 mL glass thick-walled pressure vessel was charged with
MAO, 40 mL toluene, and a magnetic stir bar. The vessel was pressurized with 1 atm of
ethylene and allowed to equilibrate under constant pressure for 10 minutes with stirring. The
nickel complex in 1 mL CH>Cl, was injected and the ethylene pressure was increased to 8 atm
to initiate polymerization and stirred continuously for the desired time. The polymerization was
quenched via the addition of MeOH (5 mL) and the polymer was precipitated using excess
acidic MeOH (5% HCI in MeOH) and dried in a vacuum oven to constant weight. Polymer
branching density was determined by 'H NMR. B = 1000x2(Icu3)/3(Icnz+cn+lcns). CHs (m,
0.77-0.95 ppm); CH; and CH (m, ca. 1.0-1.45 ppm).

2.7 Copolymerization of Ethylene and UA

In a typical experiment, a 300 mL stainless pressure reactor connected with a high pressure gas
line was firstly dried at 90 °C under vacuum for at least 1 h. The reactor was then adjusted to
the desired polymerization temperature. 20 mL of toluene with the desired amount Et; AIC1 was
added to the reactor under N> atmosphere, then the desired polar monomer and the desired
amount of Ni catalyst in 2 mL of CH2CL was injected into the polymerization system via
syringe subsequently. With a rapid stirring, the reactor was pressurized and maintained at the
desired pressure of ethylene. After 1 h, the pressure reactor was vented and the copolymer was
dried under vacuum overnight.

3. Spectra Data
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3.1 '"H and BC NMR of the Synthetic Compounds.
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Figure S20. ESI-MS of L1.
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Figure S22. ESI-MS of L3.

20161128 _HESHGLH-75 #19 RT: 0.28 AV: 1 NL: 6.95E4
T: FTMS + ¢ ESI Full ms [400.00-1800.00]

m/z

957.51697

822 824

958.52148

959.52869

Figure S23. ESI-MS of L4.

3.3 MALDI-TOF of Complexes 1-4.
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Figure S25. MALDI-TOF-MS of complex 2.
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Figure S26. MALDI-TOF-MS of complex 3.
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Figure S27. MALDI-TOF-MS of complex 4.

3.4 'H and C NMR of polymer and copolymer.
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Figure S28. 'H NMR spectrum of the polymer from table 1, entry 1 (CDCLCDCl,, 120 °C).
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Figure S29. 'H NMR spectrum of the polymer from table 1, entry 2 (CDCLCDCl,, 120 °C).
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Figure S30. '"H NMR spectrum of the polymer from table 1, entry 3 (CDCI,CDCl,, 120 °C).
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Figure S31. 'H NMR spectrum of the polymer from table 1, entry 6 (CDCL,CDCl,, 120 °C).
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Figure S32. 'H NMR spectrum of the polymer from table 1, entry 7 (CDCI,CDCl,, 120 °C).
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Figure S33. 'H NMR spectrum of the polymer from table 1, entry 9 (CDCLCDCl,, 120 °C).
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Figure S34. '"H NMR spectrum of the polymer from table 1, entry 10 (CDCI,CDCl,, 120 °C).
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Figure S35. 'H NMR spectrum of the polymer from table 1, entry 11 (CDCL,CDCl,, 120 °C).
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Figure S36. 'H NMR spectrum of the polymer from table 1, entry 13 (CDCI,CDCl,, 120 °C).
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Figure S37. 'H NMR spectrum of the polymer from table 1, entry 14 (CDCL,CDCl,, 120 °C).
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Figure S38. 'H NMR spectrum of the polymer from table 1, entry 16 (CDCI,CDCl,, 120 °C).
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Figure S39. 'H NMR spectrum of the polymer from table 1, entry 17 (CDCLCDCl,, 120 °C).
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Figure S40. '"H NMR spectrum of the polymer from table 1, entry 18 (CDCI,CDCl,, 120 °C).
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Figure S41. 'H NMR spectrum of the polymer from table 3, entry 11 (CDCL,CDCl,, 120 °C).
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Figure S42. '"H NMR spectrum of the polymer from table 3, entry 12 (CDCI,CDCl,, 120 °C).
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Figure S43. '"H NMR spectrum of the polymer from table 3, entry 14 (CDCL,CDCl,, 120 °C).

3.5 DSC, GPC of polymer and copolymer.

Sample: DSY-NI-H-20 DSC File: D:\DSC DATA\DSY-NI-H-20.002
Size: 5.5000 mg
Method: Heat/Cool/Heat Run Date: 30-Dec-2016 10:23
Instrument: DSC Q20 V24.11 Build 124
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Figure S44. DSC of the polymer from table 1, entry 1.
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Sample: DSY-NI-H-40
Size: 55000 mg
Method: Heat/Cool/Heat

15
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File: D\DSC DATADSY'\DSY-NI-H-40.001

Run Date: 30-Dec-2016 13:23
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Figure S45. DSC of the polymer from table 1, entry 2.

Sample: DSY-NI-H-60
Size: 5.5000 mg
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Run Date: 30-Dec-2016 15:40
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0.5

Heat Flow (W/g)

0.0 4

-1.0

119.82°C

20
Exo Up

40 60 80
Temperature (°C)

Figure S46. DSC of the polymer from table 1, entry 3.
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Sample: DSY-NI-H-80
Size: 5.5000 mg DsC
Method: Heat/Cool/Heat

File: D:\DSC DATA\DSY\DSY-NI-H-30.001

Run Date: 30-Dec-2016 16:30
Instrument: DSC Q20 V24.11 Build 124
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Figure S47. DSC of the polymer from table 1, entry 4.

Sample: DSY-NI-ME-20
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File: D:\DSC DATA\DSY\DSY-NI-ME-20.001

Size: 75000 mg bsc
Method: Heal/Cool/Heat Run Date: 30-Dec-2016 18:34
Instrument: DSC Q20 V24.11 Build 124
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Figure S48. DSC of the polymer from table 1, entry 5.
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Sample: dsy-Ni-Me-40 DsC File: E:\dsy-Ni-Me-40.txt
Size: 5.6900 mg Operator: ding
Run Date: 28-Dec-2016 18:41
Instrument: DSC Q2000 V24.10 Build 122
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Figure S49. DSC of the polymer from table 1, entry 6.

Sample: dsy-Ni-Me-860 DSsC File: E:\dsy-Ni-Me-60.ixt

Size: 4.9400 mg Operator: ding
Run Date: 28-Dec-2016 23:40
Instrument: DSC Q2000 V24.10 Build 122
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Figure S50. DSC of the polymer from table 1, entry 7.
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Sample: dsy-Ni-ipr-20 DSC File: E\\dsy-Ni-ipr-20.txt
Size: 9.8400 mg Operator: ding
Run Date: 28-Dec-2016 22:25
Instrument: DSC Q2000 V24.10 Build 122
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Figure S51. DSC of the polymer from table 1, entry 9.

Sample: dsy-Ni-ipr-40 DSC File: E:\dsy-Ni-ipr-40.txt

Size: 7.1000 mg Operator: ding
Run Date: 29-Dec-2016 00:55
Instrument: DSC Q2000 V24.10 Build 122
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Figure S52. DSC of the polymer from table 1, entry 10.
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Sample: dsy-Ni-ipr-60 Dsc File: E\\dsy-Ni-ipr-60.txt
Size: 7.2800 mg Operator: ding
Run Date: 28-Dec-2016 19:55
Instrument: DSC Q2000 V24.10 Build 122

0.6

04-

024

0.0

Heat Flow (W/g)

-0.24

-0.4 4

-3.32°C

-0.6 T T T
-100 -50 0 50 100 150

Exo Up Tempera[ure (“C) Universal W4.5A TA Instrume

Figure S53. DSC of the polymer from table 1, entry 11.

Sample: dsy-Ni-ipr-80 DsSC File: E:\dsy-Ni-ipr-80.txt
Size: 7.4300 mg Operator: ding
Run Date: 29-Dec-2016 02:09
Instrument: DSC Q2000 V24.10 Build 122
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Figure S54. DSC of the polymer from table 1, entry 12.
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Sample: dsy-Ni-Meph-60 Dsc File: E\dsy-Ni-Meph-60.txt
Size: 7.3300 mg Operator: ding
Run Date: 28-Dec-2016 16:11
Instrument: DSC Q2000 V24.10 Build 122
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Figure S55. DSC of the polymer from table 1, entry 15.

g@mplgod?sngLMephfSU DSsC gi\e: Et:\dszf_NifMeph—BO.bd
ize: mg perator: ding
Run Date: 28-Dec-2016 21:10
Instrument: DSC Q2000 V24.10 Build 122
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Figure S56. DSC of the polymer from table 1, entry 16.
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Sample: KB-Ph-20 File: D:\DSC DATA\DSY\kb\KB-Ph-20.001

Size: 5.2000 mg DSC Operator: Jeremy

Method: Cell constant calibration Run Date: 17-Aug-2017 15:32
Instrument: DSC Q20 V24.11 Build 124
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Figure S57. DSC of the polymer from table 1, entry 17.
Sample: DSY-NI-PHPH-40 DsC File: D:\DSC DATA\DSY\DSY-NI-PHPH-40.001
Size: 4.5000 mg
Method: Heat/Cool/Heat Run Date: 31-Dec-2016 19:24
Instrument: DSC Q20 V2411 Build 124
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Figure S58. DSC of the polymer from table 1, entry 18.
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Sample: DSY-NI-PHPH-60 DSC File: D:\DSC DATA\DSY\DSY-NI-PHPH-60.002
Size: 5.4000 mg
Method: Heat/Cool/Heat Run Date: 02-Jan-2017 16:28

Instrument: DSC Q20 V24.11 Build 124
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Figure S59. DSC of the polymer from table 1, entry 19.

Sample: dsy-Ni-Phph-80 DSC File: E:\dsy-Ni-Phph-80.txt
Size: 56100 mg Operatar: ding
Run Date: 28-Dec-2016 17:26
Instrument: DSC Q2000 V24.10 Build 122
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Figure S60. DSC of the polymer from table 1, entry 20.
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Cirrus GPC Sample Injection Report

Generated by: HTGRC Saturday, April 15, 2017 1007 AM
Workbook: E:¥Cirmus Workbooks\20181130'20161130_phw

Sample Details

Sample Mame: DSY-Ni-H-40

Acguired: 4142017 5-11:23 AM By Analyst HTGPC Batch Mame: DEY
Conceantration: 0.10 Injection Wolurne: 2000 ul K of Sample: 141000 Alpha of Sampls:

Enalysis Using Method: PS2016112001 0.7

Calibration Used: 411252047 8:58:36 AM

Calibration Typs: Marows Standard  Curee Fit Used: 1 Ko 141000 Alpha: 07000
Calibration Curve: y = 12.083857 - 0822521
High Limnit MW RT: 10.22 mins Liowr Limit MW RT: 16.52 mins
Flowe Marker RT: 0.00 mins FRCF: 1.0000 FRM Mame:
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MW Averages
Peak Mo Mp n Bbva Mz Mz+1 Bt FO

1 16256 8042 21544 46731 24447 120BE  2.40004
Processed Peaks
Peak Mo Mame StatRT MaxRT EndRT Pk Height S Height Ares % Area

{rmins} {mins]  {mins) [ty {m\fsecs)
1 12.22 1422 18.28  35.0878 1] 3463.7 100
Cirrus GPC Wersion 3.4 Pape 1 4152017 10:07 AM

Figure S61. GPC of the polymer from table 1, entry 2.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2017 10:03 AM
Workbook: E:Cirmus Warkbooks' 20181130020 161130 phy

Sample Details

Sample Mame: OSY-Mi-H-G0

Acquired: 41142017 5:44:15 AM By Analyst HTGPC Batch Mame: DSY
Cenceniration: 0.10 Injection Volume: 2000 ul K of Sample: 14.1000 .E\lgl:;g[?f Sample:

Analysis Using Method: FS2016112001 :

Calibration Used: 4M32017 8:58:56 AM

Cslibration Type: Narow Standard  Curwe Fit Used: 1 Ko 14.1000 Alpha: 0.7000
Calibration Curve: y = 13.083857 - 0.6225321x™1
High Limit MW RT: 10.23 mins Laww Limit MW RT: 16.52 mins.
Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Hame:
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MW Averages
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Processed Peaks
Peak Mo Mame StatRT MsxRT End RT Pk Height % Height Ares % Area

(rmins} [rins) (rnins) [} imsecs)
1 12.85 14.47 1660  28.661 0 Z7oEo4 100
Cirrus GPC VWersion 3.4 Page 1 415217 10:08 AM

Figure S62. GPC of the polymer from table 1, entry 3.
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Cirrugs GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2017 10:03 AM
Workbook: E:\Cirrus Warkbooks\2016113002018 1130 phw

Sample Details

Sarmple Marme: DEY-Mi-H-80

Acguired: 41452017 8:17:05 AM By Analyst HTGPC Batch Mame: DEY
Concantration: 0.10 Injection Volume: 200.0 ul K of Sample: 14.1000 :I;J_Jprlz;grfxf Sample:

Enaiysis Using Method: PS2016113001 :

Calibration Used: 411352017 3:38:36 AM

Calibration Type: Mamow Standard  Cures Fit Used: 1 Ko 141000 Alpha: 0.7000
Calibration Curve: y = 13.083857 - 082252121
High Limit MW RT: 10.23 mins Lowr Limit MW RT: 16.52 mins
Flowi Marker RT: 0.00 mins FRCF: 1.0000 FRM Mams:
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Processed Peaks
Peak Mo Mame StatRT MsxRT End RT Pk Height % Height Ares Yo Area

{rninz} {rnins) (rnins) (i) (i s5ecs)
1 13.02 14.87 16.60  54.3393 0 482048 100
Cirrus GPC Version 3.4 FPage 1 41152017 10:08 AM

Figure S63. GPC of the polymer from table 1, entry 4.

S42



Cirrug GPC Sample Injection Report

Generated by: HTGPC

Saturday, April 15, 2017 10:00 AM

Waorkbook: E:WZirmus Workbooks'20161130°20161130_phw

Sample Details
Sample Mamse: DEY-Ni-Me-20

Acguired: 4132017 9:57:44 PM
Concantration: 0.10

Enalysis Using Mathod: P52016113001

Calibration Used: 411372047 8:58:56 AM

Calibration Typs: Mamow Standard

Cslibration Curve: y = 13.083857 - 0622521

High Limit MW RT: 10.23 mins

Flowe Marker RT: 0.00 mins FRCF: 1.0000

By Analyst HTGPC

Curee Fit Used: 1

Liows Limit MW RT: 16.52 mins
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FRM Mame:
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Figure S64. GPC of the polymer from table 1, entry 5.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC Saturday, April 13, 2097 1000 AM
Workbook: E:Cirmus Workbooks' 20161130020 1861130 phw

Sample Details

Sample Mams: DS5Y-Mi-M=-40

Acguired: 411372017 10:30:25 PM By Analyst HTGPC Batch Mame: DEY
Concantration: 0.10 Injection Volurne: 200.0 ul K of Sample: 141000 Alpha of Sample:

Enalysis Using Method: P52016112001

Calibration Used: 41372017 8:38:36 AM

Calibration Typs: Namow Standard  Curee Fit Used: 1 K- 141000 Alpha: 07000
Calibration Curve: y = 13083857 - 06225212
High Limit MW RT: 10.23 mins Low Limit MW RT: 16.52 mins
Flowe Marker RT: 0.00 mins FRCF: 1.0000 FRM Marms:
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Processed Peaks
Peak Mo Mame Stat AT MaxRT EndRT Pk Height 3% Height Ares % Area

{rmins} [rnins) (rnins) [ (i secs)
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Figure S65. GPC of the polymer from table 1, entry 6.
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Cirrug GPC Sample Injection Report

Generated by: HTGPC

Saturday, April 15, 2097 10:01 AM

Workbook: E:¥Cimus Workbooks'20181130020181130_phe

Sample Details

Sample Nams: DSY-Ni-M=-50

Acguired: 41132017 11:05:40 PM
Concentration: 0.10 Injection WVolurne:
Einalysis Using Methad: PE2016412001

Calibration Used: 411352017 8:38:36 AM

By Analyst HTGPC Batch Mame: DEY
200.0 ul K of Sample: 141000 Alpha of Sample:
0.7000

Caslibration Typs: Marrow Standard

Cures Fit Used: 1

Calibration Curve: y = 13.033857 - 0.622521x™1

Ko 141000

Alpha: 0.7000

High Limit MW RT: 10.23 mins

Low Limit MW RT: 16.52 mins

Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Hame:
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Processed Peaks
Peak Mo Mame StatRT MaxRT End RT Pk Height % Height Area % Area
{rminz} {rmins}  {mins) [t} (it secs)
1 10.20 11.80 1487  33.0M07 0 322148 100
Cirrus GPC ersion 3.4 Page 1 452017 10:01 AM

Figure S66. GPC of the polymer from table 1, entry 7.
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Cirrus GPC Sample Injection Report

Genersted by: HTGFC Saturday, April 15, 2017 10:01 AM
Workbook: E:VCirmus Workbooks'201811300201861130_phe

Sample Details

Sample Mame: D5Y-Ni-Me-80

Acquired: 41372017 11:38:30 PM By Analyst HTGPC Batch Mame: DEY
Concentration: 0.10 Injection Volurne: 200.0 ul K of Sample: 14.1000 Ja.l]prl:;gaﬁ Sample:

Enalysis Using Mathod: PE201611 3001

Calibration Used: 41372017 8:38:36 AM

Calibration Typs: Marrow Standard  Curve Fit Used: 1 Ko 141000 Alpha: 0.7000
Calibration Cunve: y = 13.083857 - 0.622521x™1
High Limit MW RT: 10.22 mins Low Limit MW RT: 16.52 mins
Flowe Marker RT: 0.00 mins FRCF: 1.0000 FRM Mams:
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MW Averages
Peak Mo Mp Mn T Mz Mz+1 M FO

1 ZT4138 120220 320750 501893 BEVE210 237050  2.8081

Processed Peaks
Peak Mo MWame StartRT MaxRT End RT Pk Height % Height Ares % Area

{rinz} [mins)  (mins) [t} (it secs)
1 10.70 12.25 15.08 288733 0 283078 100
Cirrus GPGC Version 3.4 Papge 1 482017 10:01 AM

Figure S67. GPC of the polymer from table 1, entry 8.
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Processed Peaks
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Figure S68. GPC of the polymer from table 1, entry 9.
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Sample Name: DSY-Ni-iPr-40

Acquired: 4/14/2017 12:44:10 AM By Analyst: HTGPC Batch Name: DSY
Concentration: 0.10 Injection Volume: 200.0 ul K of Sample: 14,1000  Alpha of Sample:
Analysis Using Method: PS2016113001 0.7000

Calibration Used: 4/13/2017 8:58:56 AM

Calibration Type: Narrow Standard ~ Curve Fit Used: 1 K: 14,1000 Alpha: 0.7000
Calibration Curve: y = 13.063857 - 0.622521x™

High Limit MW RT. 10.23 mins Low Limit MW RT: 16.52 mins

Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Name:
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MW Averages
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Processed Peaks

Peak No Name StartRT MaxRT EndRT Pk Height 9% Height Area % Area
(mins) (mins) (mins) (m\) [mY.secs)

1 9.80 11.13 13.52 22,7238 0 1953.43 100

Figure S69. GPC of the polymer from table 1, entry 10.
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Sample Details

Sample Name: DSY-Ni-iPr-60

Acquired: 4/14/2017 1:17:02 AM By Analyst: HTGPC Batch Name: DSY
Concentration: 0.10 Injection Volume: 200.0 ul K of Sample: 14.1000  Alpha of Sample:

Analysis Using Method: PS2016113001 0.7000

Calibration Used: 4/13/2017 8:58:56 AM

Calibration Type: Narrow Standard ~ Curve Fit Used: 1 K: 14.1000 Alpha: 0.7000
Calibration Curve: y = 13.063857 - 0.622521x™
High Limit MW RT: 10.23 mins Low Limit MW RT. 16.52 mins
Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Mame:
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MW
MW Averages
Peak No Mp Mn Mw Mz Mz+1 v FD
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Processed Peaks

Peak No Mame StartRT MaxRT End RT Pk Height % Height Area % Area
{mins) {mins) (mins) (m\V) (m¥y.secs)

1 9.90 11.38 1427 32.8438 0 3042.38 100

Figure S70. GPC of the polymer from table 1, entry 11.
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Sample Details
Sample Name: DSY-Ni-iPr-80

Acquired: 4/14/2017 1:52:05 AM By Analyst: HTGPC Batch Name: DSY

Concentration: 0.10 Injection Volume: 200.0 ul K of Sample: 14,1000  Alpha of Sample:

Analysis Using Method: PS2016113001 0.7000

Calibration Used: 4/13/2017 8:58:56 AM

Calibration Type: Marrow Standard ~ Curve Fit Used: 1 K: 14.1000 Alpha: 0.7000
Calibration Curve: y = 13.063857 - 0.622521x™
High Limit MW RT. 10.23 mins Low Limit MW RT: 16.52 mins
Flow Marker RT. 0.00 mins FRCF: 1.0000 FRM Name:
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Processed Peaks

Peak No MName StartRT MaxRT End RT Pk Height % Height Area
(mins) (mins) [mins) (m\) [mV.secs)

1 10.17 11.48 1418 243397 0 222815

Figure S71. GPC of the polymer from table 1, entry 12.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2017 10:08 AM
Workbook: E:VZirmus Workbooks\2016811300201861130_phy

Sample Details

Sample Nams: D5Y-Ni-MeFPh-50-1

Acguired: 40142017 4:03:28 AM By Analyst HTGPC Batch Mame: DEY
Concantration: 0.10 Injection Volurme: 200.0 ul K of Sample: 141000 Alpha of Sample:

Enalysis Using Method: F52016113001

Calibration Used: 41372017 8:38:36 AM

Calibration Type: Mamow Standard  Cures Fit Used: 1 K- 141000 Alpha: 07000
Calibration Curve: y = 13.083857 - 0.622521x
High Limit MW RT: 10.23 mins Laows Limit MW RT: 16.52 minz
Flowe Marker RT: 0.00 mins FRCF: 1.0000 FRM Mame:
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Processed Peaks
Peak Mo Mame StartRT MaxRT End RT Pk Height % Height Area %a Area

{rinz} [mins)  (mins) [} (i secs)
1 B.g2 10.85 13.03 18.1171 i] 1550.88 100
Cirrus GPC ersion 3.4 Page 1 41152017 10:08 AM

Figure S72. GPC of the polymer from table 1, entry 13.
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Cirrug GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2017 10:05 AM
Workbook: E:Cimus Workbooks'201811300200611 30 phw

Sample Details

Sample Mame: D5Y-Mi-MaFh-40-1

Acguired: 40142017 2:57:48 AM By Analyst HTGPC Batch MName: DEY
Conceniration: 0.10 Injection Volume: 200.0 ul K of Sample: 14.1000 gliprl:;g;f Sampls:

Rnalysis Using Method: F52016113001

Calibration Used: 411372017 8:58:36 AM

Calibration Type: Narow Standard  Curwe Fit Used: 1 Ko 141000 Alpha: 0.7000
Calibration Curwe: y = 13.083857 - 0.622521x™

High Limit MW RT: 10.23 mins Lot Limit MW RT: 16.52 mins

Flowr Marker RT: 0.00 mins FRCF: 1.0000 FRM Mams:
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Processed Peaks
Peak Mo Mamz StatRT MaxRT End RT Pk Height % Height Arza % Area

{mins} [mins)  {mins) [ (i secs)
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Figure S73. GPC of the polymer from table 1, entry 14.
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Cirrus GPC Sample Injection Report

Genarated by: HTGPC Saturday, April 15, 2017 10:08 AM
Workbook: E:VZirmus Workbooks\201811300209861130_phe

Sample Details

Sample Mams: D3Y-Ni-MePh-&0

Acguired: 411472017 3:30:38 AM By Analyst HTGPC Batch Mame: DEY
Concentration: 0.10 Injection Wolume: 20000 ul K of Sample: 14.1000 Ql]prgg;f Sample:

Enalysis Using Method: PS2016113001

Calibration Used: 41312017 8:38:36 AM

Cslibration Type: Narow Standard  Cures Fit Used: 1 Ko 141000 Alpha: 0.7000
Calibration Curve: y = 12.083857 - 0.622521x™
High Limit MW RT. 10.23 mins Low Limit MW RT: 16.52 mins
Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Mame:
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Figure S74. GPC of the polymer from table 1, entry 15.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2097 10:07 AM
Workbook: E:\Cirrus Warkbooks'20181130020961130 phw

Sample Details

Sample Nams: D3Y-Mi-MePh-20

Acguired: 4142017 4:38:33 AM By Analyst HTGPC Batch Mame: DY
Concentration: 0.10 Injection Volurne: 200.0 ul K of Sample: 141000 Alpha of Sample:

Rinalysis Using Method: PS2016112001

Calibration Used: 4M3/2047 8:58:36 AM

Calibration Type: Namow Standard  Cures Fit Used: 1 K- 141000 Alpha: 07000
Calibration Curve: y = 13.083857 - 0.622521x™1
High Limit MW RT. 10.23 mins Laow Limit MW RT: 16.52 mins
Flowe Marker RT: 0.00 mins FRCF: 1.0000 FRM Mame:
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Figure S75. GPC of the polymer from table 1, entry 16.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2017 835 AM
Workbook: E:VCirmus Workbooks'20161130°20161130_phw

Sample Details

Sample Name: D5Y-Ni-PhPh-20

Acguired: 4132017 3:19:13 PM By Analyst HTGPC Batch Mame: D5Y
Concentration: 0.10 Injection Wolume: 200.0 ul K of Sample: 14,1000 Qljegg;f Samphe:

Enalysis Using Mathod: P52016113001

Calibration Used: 4132017 8:38:36 AM

Calibration Typs: Marrow Standard  Curwe Fit Used: 1 Ko 14,1000 Alpha: 0.7000
Calibration Curve: y = 13.083857 - 0.622521x1
High Limnit MW RT: 10.23 mins Low Limit MW RT: 16.52 mins
Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Nams:
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Figure S76. GPC of the polymer from table 1, entry 17.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2097 9:57 AM
Workbook: ENCimus Warkbooks'20181130020161130 phw

Sample Details

Sample Mame: 03Y-Ni-PhPh-40

Acguired: 4132017 8:52:04 PM By Analyst HTGPC Batch Name: DEY
Caoncentration: 0.10 Injection Wolurns: 200.0 ul K of Sample: 141000 Alpha of Sampls:

Enalysis Using Method: PS2016113001

Calibration Used: 411312017 8:58:56 AM

Calibration Typs: Mamow Standard  Cures Fit Used: 1 K- 141000 Alpha: 07000
Calibration Curve: y = 13.003857 - 0.622521x™
High Limit MW RT: 10.23 mins Low Limit MW BT 16.52 mins
Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Name:
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Figure S77. GPC of the polymer from table 1, entry 18.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2017 2:50 AM
Workbook: E:\Cirmus Warkboaoks'20181130020961130 phw

Sample Details

Sample Name: D5Y-Mi-PhPh-30

Acguired: 41372017 9:24:54 PM By Analyst HTGPC Batch Mame: DEY
Caoncentration: 0.10 Injection Volurse: 200.0 ul K of Sample: 14,1000 Alpha of Sample:

Rnalysis Using Method: PS2016112001

Calibration Used: 4M3i2017 8:58:56 AM

Calibration Type: Namow Standard  Cures Fit Used: 1 Ko 14,1000 Alpha: 0.7000
Calibration Curve: y = 13.083857 - 0.622521x™
High Limit MW RT: 10.22 mins Low Limit MW BT: 16.52 mins
Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Mame:
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Figure S78. GPC of the polymer from table 1, entry 20.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2017 10:09 AM
Workbook: E:'Cirmus Workbooks'2016113020161130 phw

Sample Details

Samiple Name: DEY-Ni-PhPh-20-5min

Acguired: 4142017 3:38:28 PM By Analyst HTGPC Batch Mame: DEY
Concantration: 0.10 Injection Wolume: 200.0 ul K of Sample: 141000 Alpha of Sampls:

Enalysis Using Method: FE2016112001
Calibration Used: 411272017 8:58:56 AM

Calibration Type: Mamow Standard  Cures Fit Used: 1 Ko 141000 Alpha: 0.7000
Calibration Curve: y = 13.083857 - 0.622521x™1
High Limit MW RT. 10.23 mins Low Limit MW RT: 18.52 mins
Flows Marker RT: 0,00 mins FRCF: 1.0000 FRM Mams:
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Figure S79. GPC of the polymer from table 2, entry 1.
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Cirrus GPC Sample Injection Report

Genarsted by: HTGPC Saturday, April 15, 2017 10:10.AM
Waorkbook: E:VCimus Workbooks'20181130020161130 phw

Sample Details

Sample Mame: DEY-Ni-PhPh-30-10min

Acguired: 41142017 41126 PM By Analyst HTGPC Batch Mame: DEY
Caoncantration: 0.10 Injection Wolurme: 200.0 ul K of Sample: 141000 Alpha of Sample:

Rnalysis Using Method: PS2016113001

Calibration Used: 411312017 8:58:56 AM

Caslibration Type: Namow Standard Curwe Fit Used: 1 K- 14,1000 Alpha: 07000
Calibration Curve: y = 13.083857 - 062252121
High Limit MW RT: 10.23 mins Lowy Limit MW RT: 16.52 mins
Flow Marker RT: 0,00 mins FRCF: 1.0000 FRM Mams:
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Figure S80. GPC of the polymer from table 2, entry 2.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2017 1010 AM
Workbook: EXCirmus Werkbooks'20181130020161130 phw

Sample Details

Sample Mams: DSY-Mi-PhPh-30-15min

Acguired: 4142017 4:44:16 PM By Analy=t HTGPC Batch Name: DEY
Concentration: 0.10 Injection Wolurne: 200.0 ul K of Sample: 14.1000 :S\l]el;g;f Sampls:

Enalysis Using Method: P52016112001
Calibration Used: 41362017 8:58:56 AM

Calibration Typs: Marrow Standard  Curve Fit Used: 1 Ko 14,1000 Alpha: 0.7000
Calibration Curve: y = 13.083857 - 0.622521x™1
High Limit MW RT: 10.23 mins Low Limit MW BT: 16.52 mins
Flow Marker RT: .00 mins FRCF: 1.0000 FRM Mams:
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Figure S81. GPC of the polymer from table 2, entry 3.
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Cirrug GPC Sample Injection Report

Generated by: HTGPC Saturday, April 15, 2017 10:11 AM
Workbook: E:VZirmus Workbooks'20181130020961130_phw

Sample Details

Sample Name: D5Y-Ni-PhPh-280-80min

Acguired: 4142017 5:18:08 PM By Analyst HTGPC Batch Mame: DEY
Concentration: 0.10 Injection Volurne: 200.0 ul K of Sample: 14.1000 nggg;f Sample:

Enalysis Using Method: P52016113001

Calibration Used: 41312047 8:38:36 AM

Calibration Typs: Mamow Standard  Curwe Fit Used: 1 K- 141000 Alpha: 07000
Calibration Curve: y = 13.083857 - 0.622521x™
High Limnit MW RT: 10.23 mins Laows Limit MW RT: 16.52 mins
Flow Marker RT: .00 mins FRCF: 1.0000 FRM Mams:
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Figure S82. GPC of the polymer from table 2, entry 5.
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Cirrugs GPC Sample Injection Report

Generated by: HTGPC
Workbook: E:\Cirmus Warkbooks\2018112020181130phw

Sample Details

Sarple Mame: DEY-Ni-PhPh-100-5min
Acguired: 4142017 5:53:14 PM
Concantration: 0.10
ERalysis Using Mathod: PE2016143004

By Analyst HTGPC

Calibration Used: 4/1M3/2017 8:58:36 AM

Calibration Type: Marrow Standard  Curve Fit Used: 1
Calibration Curve: y = 13.083857 - 0.622521x™1

High Limit MW RT: 10.23 mins

Ko 141000

Saturday, April 15, 2017 10:11 AM

Batch Mame: DEY

Injection Wolurme: 20000 ul K of Sample: 14.1000  Alpha of Sampls:
0.7000

Alpha: 0.7000

Low Limit MWW RT: 16.52 mins

Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Mame:
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Figure S83. GPC of the polymer from table 2, entry 6.
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Cirrus GPC Sample Injection Report

Generated by: HTGFC Saturday, April 13, 2017 10012 AM
Workbook: E:\Cirmus Waorkbooksi20181130020161130_phw

Sample Details

Sarmplze Mams: DEY-Mi-PhPh-100-10min

Acguired: 4142017 8:26:04 PM By Analyst HTGPC Batch Mame: DEY
Concenfration: 0.10 Injection Volurne: 200.0 ul K of Sample: 14.1000 N_Jprl:;;;f Sample:

Binaiysis Using Method: P52016113001
Calibration Used: 413/2017 2:58:58 AM

Calibration Typ=: Mamow Sdandard  Curve Fit Used: 1 Ko 141000 Alpha: 07000
Calibration Curve: y = 13.083857 - 0.622521x™
High Limit MW RT. 10,23 mins Low Limit MW RT: 16.52 mins
Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Mame:
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Figure S84. GPC of the polymer from table 2, entry 7.
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Cirrus GPC Sample Injection Report

Generated by: HTGRC Saturday, April 13, 2017 10012 AM
Workbook: E:\Cirmus Workbooks\20181130020 169130 phw

Sample Details

Sample Mame: D5Y-Ni-PhPh-100-15min

Acguired: 41142017 8:53:54 PM By Analyst HTGPC Batch Mame: DEY
Concantration: 0.10 Injection Wolume: 200.0 ul K of Sample: 141000 Alpha of Sample:

Einalysis Using Method: FS201611 3001

Calibration Used: 411352017 8:58:56 AM

Calibration Type: Mamow Standard  Cures Fit Used: 1 K 141000 Alpha: 07000
Calibration Curve: y = 13.083857 - 0.622521x
High Limit MW RT: 10.22 mins Low Limit MW RT: 16.52 mins
Flowr Marker RT: 0.00 mins FRCF: 1.0000 FRM Mams:
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Figure S85. GPC of the polymer from table 2, entry 8.
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Cirrus GPC Sample Injection Report

Genersted by: HTGPC

Saturday, April 15, 2017 10013 AM

Workbook: E:\Cirmus Workbooks'20161130020181130_phw

Sample Details

Sarnple Mame: 0EY-Mi-PhPh-100-80min
Acquired: 41142017 7-31:45 PM

ij[:emmtinn: 010

Calibration Used: 41132017 8:58:36 AM

Caslibratien Typs: Narmow Standard

Calibration Curve: y = 12083857 - 0.622521x™
High Limit MW RT. 1022 mins

By Analyst HTGPC
Injection Wolums: 20000 ul K of Sample: 141000 Alpha of Sampls:
el [
Analysis Using Mathod: P52016112001

Cures Fit Used: 1

Low Limit MW RT: 16.52 mins

Ko 141000

Batch Mame: DEY

Flowe Marker RT: 0.00 mins FRCF: 1.0000 FRM Mams:
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Figure S86. GPC of the polymer from table 2, entry 10.
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Cirrus GPC Sample Injection Report

Generated by: HTGPC
Workbook: E:\Cirrus Workbooks'20161130'20161130_plw

Sample Details

Sample Name: DSY-Me-Ni-0.16UA
Acquired: 6/1/2017 4:09:58 PM
Concentration: 0.10
Rnalysis Using Method: PS2016113001

Calibration Used: 4/13/2017 8:58:56 AM
Calibration Type: Narrow Standard ~ Curve Fit Used: 1
Calibration Curve: y = 13.063857 - 0.622521x™

By Analyst: HTGPC
Injection Volume: 200.0 ul K of Sample: 14.1000  Alpha of Sample:
0.7000

K: 14.1000

Saturday, June 03, 2017 10:47 AM

Batch Name: DSY

Alpha: 0.7000

High Limit MW RT: 10.23 mins

Low Limit MW RT: 16.52 mins

Flow Marker RT: 0.00 mins FRCF: 1.0000 FRM Name:
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Figure S87. GPC of the polymer from table 3, entry 11.
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Figure S88. GPC of the polymer from table 3, entry 14.
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Figure S89. GPC of the polymer from table 3, entry 16.
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5. X-ray Crystallography

CCDC numbers of 1, 2 and 3 are 1886685, 1886683 and 1886684 respectively. The data can
be obtained free of charge from the Cambridge Crystallographic Data Centre via
www.ccdc.cam.ac.uk/data_request/cif.

Table S3 Crystal data and structure refinement for 1.
Identification code 1

Empirical formula C57 H52 Br2 Cl4 N2 Ni O
Formula weight 1141.34

Temperature/K 298(2) K

Crystal system Triclinic

Space group P-1

alA 12.5431(11)

b/A 14.4530(12)

c/A 15.8001(13)

o/° 83.121(2)

p/re 76.6860(10)

y/° 79.3150(10)

Volume/A3 2730.1(4)

Z 2
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http://www.ccdc.cam.ac.uk/data_request/cif

pcalcg/CI‘n3 1.388

p/mm? 2.054

F(000) 1164

Crystal size/mm?® 0.40 x0.20 x 0.13
Radiation MoKa (A =0.71073)

20 range for data collection/°

2.36 t0 25.02

Index ranges

-14<=h<=14, -17<=k<=13, -18<=I<=18

Reflections collected

13979

Independent reflections

9472 [R(int) = 0.0344]

Data/restraints/parameters

947210/ 628

Goodness-of-fit on F2

1.063

Final R indexes [[>=2c (I)]

R1=0.0467, wR2 = 0.0801

Final R indexes [all data]

R1=0.1112, wR2 = 0.0866

Largest diff. peak/hole / e A’

0.573 and -0.619

Table S4 Crystal data and structure refinement for 2.

Identification code 2
Empirical formula C57 H50 Br2 N2 Ni
Formula weight 981.52
Temperature/K 298(2) K
Crystal system Monoclinic
Space group P2

alA 10.813(5)
b/A 20.216(5)
c/A 26.480(5)
o/° 90.000(5)
p/re 100.049(5)
y/° 90.000(5)
Volume/A3 5700(3)
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Z 4

peaicg/cm® 1.144

p/mm? 1.775

F(000) 2016

Crystal size/mm?® 0.30 x0.20 x 0.20
Radiation MoKa (A= 0.71069)

20 range for data collection/°

2.393 to0 25.707

Index ranges

-12<=h<=11, -23<=k<=24, -31<=I<=31

Reflections collected

28707

Independent reflections

9978[R(int) = 0.1810]

Data/restraints/parameters

9978 /0/ 566

Goodness-of-fit on F2

0.660

Final R indexes [[>=2c (I)]

R1=0.0760, wR2 = 0.1632

Final R indexes [all data]

R1=0.1932, wR2 = 0.1944

Largest diff. peak/hole / e A’

0.459 and -0.358

Table S5 Crystal data and structure refinement for 3.

Identification code 3

Empirical formula C61 H58 Br2 N2 Ni
Formula weight 1037.62
Temperature/K 298(2) K
Crystal system Monoclinic
Space group P2(1)/m
alA 11.7600(11)
b/A 20.6272(18)
c/A 12.0491(12)
a/° 90.000(5)
/e 106.947(2)
y/° 90.000(5)
Volume/A3 2795.9(5)
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Z 2

pca|cg/cm3 1.233

p/mm? 1.813

F(000) 1072

Crystal size/mm?® 0.21x0.20x0.12
Radiation MoKa (A =0.71073)

20 range for data collection/°

2.3510 25.02

Index ranges

-13<=h<=13, -21<=k<=24, -14<=I<=14

Reflections collected

14293

Independent reflections

5065[R(int) = 0.0629]

Data/restraints/parameters

9978 /0/ 333

Goodness-of-fit on F2

1.025

Final R indexes [[>=20c (I)]

R1 =0.0507, wR2 = 0.0895

Final R indexes [all data]

R1=0.1203, wR2 = 0.0976

Largest diff. peak/hole / e A’

0.452 and -0.397
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