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General Information

All manipulations of air- and water-sensitive compounds were carried out using standard Schlenk, high-vacuum, and glovebox
techniques. Argon was purified by passing through columns of BASF R3-11 catalyst (Chemalog) and 4 A molecular sieves.
Toluene was distilled under a nitrogen atmosphere from sodium/benzophenone prior to use and was degassed by freeze—pump—
thaw methods (3 cycles). All deuterated solvents were dried under 4A molecular seives. 'H and *C NMR spectra were recorded
at 400, 500, and 600 MHz. High-temperature NMR analysis of polyethylene was performed on a Bruker-DRX-500 at 120 °C'. 'H
and *C NMR spectra were referenced to solvent peaks. The branching structure was assigned according to literature protocols"?.
Elemental analyses were performed by Atlantic Microlabs Inc. (Norcross, GA, USA). High temperature gel permeation
chromatography (GPC) was performed at Cornell University by Dr. Anne LaPointe on an Agilent PL-GPC 220 equipped with a
refractive index (RI) detector and three PL-Gel Mixed B columns. GPC columns were eluted with 1,2,4-trichlorobenzene (TCB)
containing 0.01 wt. % di-tert-butylhydroxytoluene (BHT) at 150 ° C with a run rate of 1.0 mL/min. The samples were prepared
in TCB (with BHT) and heated at 150 ° C for at least 2 hours prior to injection. GPC data calibration was done with a combined
set of monomodal polyethylene standards from Agilent (Mp = 5,310-701,000) and PSS (Mp = 338-126,000). Differential
scanning calorimetry (DSC) was recorded on a TA Instruments DSC Q200. Samples were heated to 200 °C, cooled to -100 °C,
and then scanned from —-100 to 200 °C with a scan rate of 10 °C/min. Py,NiMe,” and 2-hydroxy-3-(9-anthryl)benzaldehyde*
were prepared according to literature procedures. Ethylene was purchased from Airgas and used without further purification.
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N-(8-(3,5-dimethylphenyl)naphthalen-1-yl)picolinamide, 5. N-(naphthalen-1-yl)picolinamide (5.1 g, 20.5 mmol), 1-iodo-
3,5-dimethylbenzene (18.6 g, 80.3 mmol), AgOAc (5.1 g, 30.5 mmol), and Pd(OAc), (0.1 g, 0.45 mmol) were placed in a Kontes
flask. The resulting suspension was stirred at 140 °C for 24 h. After dilution with dichloromethane (ca. 40 mL) and column
chromatography (hexanes/ethyl acetate, 90/10, then hexanes/ethyl acetate, 60/30), the solvent was evaporated to give yellow
crystals of 5 (6.6 g, 91% yield). "H NMR (400 MHz,CDCl3): § 9.49 (s, 1H), 8.21-8.22 (m, 1H), 8.11 (t, J = 6.8 Hz, 2H), 7.88 (d,
J= 8.4 Hz, 1H), 7.78-7.82 (m, 2H), 7.57 (1, J = 6.8 Hz, 1H), 7.47 (t, J = 8.0 Hz, 1H), 7.34-7.37 (m, 1H), 7.30 (dd, J= 6.8 Hz, J =
1.2 Hz, 1H), 7.0 (s, 2H), 6.56 (s, 1H), 2.13 (s, 6H). °C NMR (101 MHz, CDCL): & 161.9, 149.8, 147.0, 142.6, 137.9, 137.4,
136.8, 135.4, 132.7, 130.0, 128.4, 128.3, 126.9, 126.5, 125.7, 125.7, 125.3, 124.8, 123.2, 121.7, 21.0. HRMS(C,4H,,N,0):
(M+Na) Calcd: 375.1473, Found 375.1489.
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8-(3,5-Dimethylphenyl)naphthalen-1-amine 6. N-(8-(3,5-dimethylphenyl)naphthalen-1-yl)picolinamide 5 (4.2 g, 12 mmol)
was refluxed for 6 h in ethanolic NaOH solution (4.8 g NaOH, 120 mmol in EtOH/H,0, 10/1 v/v, 48 mL). The reaction mixture
was cooled and diluted with an equal volume of water. The product was extracted with dichloromethane (3 x 20 mL). The
organic layers were combined, dried with MgSO,, and concentrated. After chromatography (hexane/ethyl acetate/triethylamine,
94/5/1), a thick yellow oil 6 was obtained (2.6 g, 88%). '"H NMR (400 MHz,CDCl;): 6 7.76 (dd, J=8.0 Hz, /=12 Hz, 1 H),
7.37 (t, J=8.0 Hz, 1 H), 7.32 (dd, /= 8.0 Hz, /= 1.2 Hz 1H), 7.27 (t, /= 8.0 Hz, 1H), 7.13 (dd, /= 6.8 Hz, J= 1.2 Hz, 1H) 7.07
(s, 3H), 6.62 (dd, J=7.2 Hz, J=1.2 Hz), 3.82 (br, 2H), 2.37 (s, 6H). '*C NMR (101 MHz, CDCl,): § 143.8, 143.4, 138.5, 137.4,
135.7, 128.9, 128.4, 127.8, 126.9, 126.4, 124.4, 120.6, 118.7, 110.9, 21.2. HRMS(CsH7N): (M+H) Calcd: 248.1439, Found
248.1480.

Salicylaldimine 7. To a methanol (15 mL) solution of 2-hydroxybenzaldehyde (0.95 g, 7.8 mmol) was added formic acid (5
drops) and 8-(3,5-dimethylphenyl)naphthalen-1-amine 6 (1.6 g, 6.5 mmol). The resulting mixture was heated to reflux for 2 hours.
The mixture was cooled and a yellow solid precipitated from the reaction mixture. The solid was filtered, washed with cold
methanol and dried to afford the salicylaldimine ligand 7 (1.8 g, 92%) as a yellow solid. '"H NMR (400 MHz,CDCly): 5 11.48 (s,
1H), 8.13 (s, 1H), 7.89 (dd, J= 8.0 Hz, J= 1.2 Hz, 1H), 7.82 (d, /= 8.0 Hz, 1H), 7.52 (t, /= 7.6 Hz, 1H), 7.49 (t, J = 8.0 Hz, 1H),
7.37 (dd, J=7.2 Hz, J= 1.2 Hz, 1H), 7.27-7.31 (m, 1H), 7.17 (dd, /= 7.6 Hz, J = 1.6 Hz, 1H), 6.91 (dd, J=7.2 Hz, J=1.2 Hz,



1H), 6.77-6.84 (m, 4H), 6.56 (s, 1H), 2.08 (s, 6H). °C NMR (101 MHz, CDCLy): § 162.6, 161.0, 148.3, 142.9, 139.8, 137.2,
135.2, 132.6, 131.8, 129.6, 127.9, 127.7, 127.6, 126.9, 125.8, 125.5, 125.2, 119.4, 118.2, 117.4, 116.6, 21.0. HRMS (C,5H,;NO):
(M+Na) Calcd: 374.1521, Found 374.1532.
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2-Bromo-8-(3,5-dimethylphenyl)naphthalen-1-amine 8. To a solution of NBS (0.79 g, 4.4 mmol) in dichloromethane (60
mL) cooled to =78 °C was added ZrCl, (0.01 g, 0.05 mmol), followed by 8-(3,5-dimethylphenyl)naphthalen-1-amine 6 (1.11 g,
4.4 mmol) in dichloromethane (20 mL) under argon atmosphere. The mixture was stirred for 1 h and then quenched by adding a
saturated NaHCO; aqueous solution followed by extraction with CH,Cl, (3 x 20 mL). The organic phase was washed with brine
and dried over Na,SO,. After chromatography (hexane/ethyl acetate, 50/1), a yellow solid 8 was obtained (0.8 g, 56%), Ry= 0.3
(hexane/ ethyl acetate, 20/1). '"H NMR (400 MHz,CDCl3): 6 7.73 (d, J= 8.4 Hz, 1H), 7.50 (d, /= 8.8 Hz, 1H), 7.40 (t, /= 8.0 Hz,
1H), 7.14-7.18 (m, 2H), 7.08 (s, 1H), 7.05 (s, 2H). *C NMR (101 MHz, CDCly): 5 142.9, 140.8, 138.4, 137.8, 134.7, 130.0,
129.3, 128.7, 128.5, 127.0, 124.8, 120.8, 118.7, 105.2, 21.3. HRMS (C,sH;¢BrN): (M+Na) Calcd: 348.0364, Found 348.0357.
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2,8-Bis(3,5-dimethylphenyl)naphthalen-1-amine 9a. To a toluene solution (25 mL) of 1.0 g (3.1 mmol) 2-bromo-8-(3,5-
dimethylphenyl)naphthalen-1-amine 8 was added an ethanol (5 mL) solution of 4.6 mmol 3,5-dimethylphenyl boronic acid. To
the mixture was added Na,COs (12 mmol, 6.1 mL of a 2M solution in water). The biphasic mixture was flushed with argon and
Pd(PPhs), (0. 21 g, 0.18 mmol) was added. The reaction mixture was stirred overnight at 90 °C. The organic layer was separated
from the aqueous phase. The aqueous phase was extracted with diethyl ether (3 X 10 mL) and dried over Na,SO,4. After
chromatography (hexane/ethyl acetate, 50/1), a white solid 9a was obtained (0.87 g, 81%), Ry = 0.3 (hexane/ethyl acetate, 20/1).
'H NMR (400 MHz, CDCLy): § 7.77 (d, J = 8.0 Hz, 1H), 7.37 (t, J = 6.8 Hz, 1H), 7.33 (d, J = 8.4 Hz, 1H), 7.24 (d, J= 8.4 Hz,
1H), 7.14 (d, J = 6.8 Hz, 1H), 7.08 (s, 2H), 7.04 (s, 2H), 7.01 (s, 1H), 6.94 (s, IH). *C NMR (151 MHz, CDCl,): § 143.8, 140.4,

138.9, 138.3, 137.5, 135.2, 128.9, 128.7, 128.6, 128.4, 128.4, 127.4, 127.0, 124.3, 122.6, 120.4, 117.8, 21.3. HRMS(C,sH,sN):
(M+Na) Calcd: 374.1885, Found 374.1883.
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2-(3,5-Bis(trifluoromethyl)phenyl)-8-(3,5-dimethylphenyl)-naphthalen-1-amine 9b. The same procedure was used as that
for the preparation of 9a. Yield: 9b (0.8 g, 72%). '"H NMR (400 MHz,CDCly): 8 7.93 (s, 2H), 7.81 (s, 1H), 7.79 (dd, /= 8.0 Hz, J
=0.8 Hz, 1H), 7.44 (dd, J=8.0 Hz, /= 6.8 Hz, 1H), 7.38 (d, /= 8.4 Hz, 1 H), 7.20 (dd, /= 6.8 Hz, J= 0.8 Hz, 1H), 7.18 (d, J =
8.4 Hz, 1H), 7.07 (s, 2H), 7.04 (s, 1H), 4.02 (s, 2H), 2.36 (s, 6H); *C NMR (151 MHz, CDCLy): & 143.2, 142.9, 140.8, 139.1,
137.8, 135.8, 132.2 (q, J = 33.2 Hz), 130.2, 129.3, 129.1, 128.6, 127.8, 127.0, 125.3, 123.3 (q, J = 273.3 Hz), 120.8 (q, J = 4.5
Hz), 120.6, 118.8, 118.7, 21.3. "’F NMR (376 MHz, CDCl,): 5 -62.80. Anal. Calcd for C;¢H sFgN: C, 67.97; H, 4.17; N, 3.05.
Found: C, 68.00; H, 4.24: N, 3.01.

HaC

10a

Salicylaldimine 10a. To a toluene (25 mL) solution of 2-hydroxy-3-(9-anthryl)benzaldehyde (0.32 g, 0.93 mmol) was added
TsOHH,O (10 mg) and amine 9a (0.33 g, 0.93 mmol). The resulting mixture was heated to reflux overnight. The solvent was



removed to afford a brown solid. The solid was recrystallized from methanol, affording 10a (0.29 g, 50%). 'H NMR (400
MHz,CDCl;): 6 12.14 (s, 1H), 8.51 (s, 1H), 8.06 (d, J = 8.4 Hz, 2H), 7.89 (d, /= 7.2 Hz, 1H), 7.88 (s, 1H), 7.82 (d, J = 8.8 Hz,
1H), 7.59 (d, J = 8.4 Hz, 2H), 7.55 (d, J = 8.4 Hz, 1H), 7.52-7.47 (m, 3H), 7.44-7.40 (m, 2H), 7.35 (dd, J= 6.8 Hz, J = 0.8 Hz,
1H), 7.21 (dd, J = 7.6 Hz, J = 1.6 Hz, 1H), 7.08 (dd, J = 7.6 Hz, J = 1.6 Hz, 1H), 6.92 (t, J= 7.2 Hz, 1H) 6.90 (s, 2H), 6.79 (s,
1H), 6.71 (s, 2H), 6.65 (s, 1H), 2.16 (s, 6H), 1.90 (s, 6H). *C NMR (151 MHz, CDCly): 8 167.3, 159.2, 144.3, 143.6, 139.7,
139.6,137.7, 137.4, 135.6, 134.8, 132.8, 131.9, 131.6, 131.5, 130.6, 130.3, 128.5, 128.5, 128.2, 128.0, 127.9, 127.7, 127.0, 126.9,
126.8, 125.9, 125.9, 125.2, 125.2, 125.0, 124.5, 119.1, 117.8, 21.34, 21.1. HRMS(C4;H;3,NO): (M+Na) Calcd: 654.2773, Found

654.2772.

10b

Salicylaldimine 10b. The same procedure was used as that for the preparation of 10a. Yield: 10b (0.84 g, 66%). '"H NMR (400
MHz,CDCl;): 6 11.62 (s, 1H), 8.49(s, 1H), 8.04 (d, J = 8.0 Hz, 2H), 8.01 (s, 1H), 7.93 (d, J = 8.0 Hz, 1H), 7.89 (d, J = 8.4 Hz,
1H), 7.72 (s, 2H), 7.69 (s, 1H), 7.54-7.60 (m, 3H), 7.41-7.50 (m, 6H), 7.27 (d, J = 6.4 Hz, 1H), 7.12 (dd, J=7.6 Hz, /= 1.6 Hz,
1H), 6.97 (t, J = 7.6 Hz, 1H), 6.69 (s, 2H), 6.60 (s, 1H), 1.87 (s, 6H). *C NMR (151 MHz, CDCl;): & 168.94, 159.10, 144.81,
142.97, 142.27, 139.74, 138.02, 136.51, 135.68, 132.26, 132.23, 131.46, 131.40, 131.17 (q, J=33.2 Hz), 130.36, 130.33, 130.30,
128.39, 128.11, 128.08, 128.05, 127.55, 126.91, 126.70, 126.64, 126.24, 126.20, 125.23, 125.00, 124.30, 123.21 (q, J = 273.3
Hz), 120.47 (q, J= 9.1 Hz), 118.51, 118.26, 21.06. '’F NMR (376 MHz, CDCly): & -62.75. HRMS(C4;H;,FsNO): (M+Na) Calcd:

762.2208, Found 762.2206.

Complex 1a. To (pyridine),NiMe, (0.12 g, 0.5 mmol) and the ligand 10a (0.16 g, 0.25 mmol) in a 50 mL septum-capped
Schlenk tube was added toluene (15 mL) at 25 °C. The resulting red mixture was stirred for 3 h and filtered to remove nickel
black. The solvent was removed to yield pure complex 1a as a red powder (0.12 g, 62%). '"H NMR (400 MHz,C¢D):  8.15-8.18
(m, 3H), 7.84-7.90 (m, 4H), 7.77-7.79 (m, 1H), 7.72 (d, J = 8.0 Hz, 1H), 7.62-7.67 (m, 2H), 7.53 (d, ] = 7.2, 1H), 7.43-7.46 (m,
3H), 7.30-7.34 (m, 3H), 7.19-7.21 (m, 2H), 7.01 (s, 2H), 6.84 (s, 1H), 6.73 (d, J = 7.6 Hz, 1H), 6.66 (s, 1H), 6.39 (t, J= 7.6 Hz,
1H), 6.22 (t, J = 7.6 Hz, 1H), 5.60 (t, J = 6.8 Hz, 2H), 2.29 (s, 6H), 2.16 (s, 3H), 2.05 (s, 3H), -1.03 (s, 3H). *C NMR (125 MHz,
CD,Cly): 6 167.9, 164.7, 150.7, 149.1, 143.8, 140.4, 140.2, 137.3, 137.0, 136.9, 135.5, 135.0, 134.2, 133.7, 132.7, 131.4, 131.3,
130.9, 130.4, 130.3, 129.4, 129.1, 128.7, 128.3, 18.1, 128.0, 127.9, 127.8, 127.7, 127.6, 126.3, 125.9, 124.9, 124.8, 124.7, 124 .4,
124.2,121.7,120.0, 111.8, 21.2, 21.0, -9.84. Anal. Calcd for Cs3H44N,NiO: C, 81.23; H, 5.66; N, 3.57. Found: C, 81.03; H, 5.86;

N, 3.50.

Complex 1b. The same procedure was used as that for the preparation of 1a. Yield: 1b (0.66, 98%). 'H NMR (400 MHz,C¢Dy):
88.52 (s, 2H), 8.14 (d, J= 6.8 Hz, 2H), 8.06 (d, /= 8.8 Hz, 1H), 7.80-7.87 (m, 3H), 7.76 (d, J= 8.4 Hz, 1H), 7.68 (dd, /= 8.0 Hz,
J=12Hz, 1H), 7.58 (d, J = 8.4 Hz, 1H), 7.50 (dd, J = 7.2 Hz, J= 1.2 Hz, 1H), 7.33-7.47 (m, 4H), 7.31 (t, J = 6.8 Hz, 2H), 7.23
(t, J=17.2 Hz, 1H), 7.07-7.12 (m, 2H), 7.03 (s, 1H), 6.98 (s, 1H), 6.65 (dd, ] = 8.0 Hz, J = 1.6 Hz, 1H), 6.61 (s, 1H), 6.35 (t, J =
7.6 Hz, 1H), 6.24 (t, J = 7.6 Hz, 1H), 5.63 (t, J = 7.2 Hz, 2H), 2.13 (s, 3H), 1.93 (s, 3H), -1.18 (s, 3H). °C NMR (125 MHz,
CD,Cl,): 6 168.6, 165.6, 151.1, 150.3, 143.9, 143.7, 141.0, 137.6, 137.5, 136.9, 136.7, 135.7, 135.4, 134.2, 132.0, 131.8, 131.7,
131.6,131.3, 130.9, 130.8, 130.2, 130.1, 129.5, 129.4, 128.7, 128.6, 128.5, 128.4, 128.3, 128.2, 127.6, 127.5, 126.4, 126.2, 125.5,
125.3, 125.2, 125.1, 124.8, 124.7, 123.0, 122.4, 120.9, 120.1, 112.8, 21.6, 21.5, -9.13. '°F NMR (376 MHz, C¢Dg): & -62.25.
Anal. Calcd for Cs3H3sF¢N,NiO: C, 71.40; H, 4.30; N, 3.14. Found: C, 71.45; H, 4.48; N, 3.15.



General Procedure for High-Pressure Ethylene Polymerizations.

A 1000 mL Parr autoclave was heated under vacuum to 110 °C for two hours and then cooled to the desired reaction
temperature and backfilled with ethylene. The autoclave was charged with toluene (180 mL), filled and evacuated twice with
ethylene (200 psig), and pressurized with ethylene to 200 psig. The stirring motor was engaged, and the reactor was allowed to
equilibrate at the desired temperature for 15 min. The catalyst was dissolved in 20 mL of toluene’ and transferred via syringe into
the vented autoclave with the stirring motor off. The autoclave was sealed and pressurized to the desired pressure, and the stirring
motor was re-engaged. After the prescribed reaction time, the stirring motor was stopped, the reactor vented, and the polymer
isolated via precipitation from methanol and dried in a vacuum oven.

General Procedure for Determination of Pyridine Exchange Kinetics. An NMR tube was charged with complex 1a and
CD,Cl, (500 uL) under argon. The tube was sealed with a septum and cooled to - 90 °C. 4-Picoline in CD,Cl, (200 uL) was
injected slowly and the tube was warmed to -80.0°C in the NMR probe. Conversion was observed via '"H NMR spectroscopy as
the resonance for the para-proton of the bound pyridine (6.13 ppm) diminished as the salicylaldiminato resonance at 6.41 ppm
remained constant.



'"H NMR of 5 (400 MHz,CDCl):
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3C NMR of 5 (101 MHz, CDCl,):

ONMANMSO~ONS~NWOWOAHOWOSMN M Exewo 1
ONOOMMUUOWONH A ONMS 0N LW < N 0D ‘EROGNO 1
AN NOOMOITNDONNMMODMOOMO®OO (SN N
OO OILINMNMEOITNOOSOMS > — O I~ o
o & @ @ e @ @0 & i @ fe & @ ‘& @ e @ @ e ™M O O )
HO NN~V ANONOOWOWOWNWN M A . .
OO MOMOANNNNNNNNN N ~ O —
A A A A A A A A A A A AAA A A A A ~ o~~~ o~
ol ﬁ;::_ oo
AL ELRER AR [EREREE =L T ERiEz G R RS Ly R R R Y R I RRD) (K Ca Ea K ERI R R IR (g (Rzagsy
170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 10 ppm



'"H NMR of 6 (400 MHz,CDCl):
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'"H NMR of 7 (400 MHz,CDCl):
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LDOANAAA~TOOLANO AL ML O WO N WO O o O (o)}
DO MO~ =HAOWOWOWOWOWWOWOWES < —HMONM LD — O) © C=

@ © W @ 8§ & & @ @ 8 © & & @ & @ & @ i ™M o) WO o))
NOoNO~TLNHO~TLOVWOLWLWO S Y . . .
OO NNANNNNANNAAAA ~ O W o
T A A A A A A A A A A A A A A A A A A A = DS N

z
[
\

<

<

_—\=—

======== CHANNEL ——
SFO1 100 iy
NUC1

Nuc2
CPDPRG[2
PCPD2

PLW2

" :A _ N

3C NMR of 7 (101 MHz, CDCl,):

AR S ERERAEEZRY B REA RS RERAS) REZAREL I K EREIRZEERER T E AR [ZRE] | EEES RAER [RZERE I ’ [ERER I ’ I E [EEZE I
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

11



'"H NMR of 8 (400 MHz,CDCl):

chenzh-1-75-1h-400nb-CDC13-0130

OCOLMMUULANOWWL IO ~ ~
S —HAON AN~ OO~ OT~T (T3] 73]
TN ONNA—A—A0O0 - ™
T N N N N N N N < N

9 8 7 6 5 4 3 2 1 0 ppm
(=== 20 e 2N ) < ~
ceeae N = =
(3] ©

[ P g ) e P
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3C NMR of 8 (101 MHz, CDCl,):

chenzh-1-75-C-CDC13-400NB

Current Data Parameters

OO~ MWL <FrAHAMSNN W WO NAME chenzh-1-75-C-CDC13-400NB
VOMITODOOANDS O~ N NN~ A 1
OO MOAONMOI~NHMAN ™M A — ™M —
O~ MN~ONMST O N — O © O  F2 - Acquisition Parameters
o W @ e e e e ® w e e W . ™Mm o WO )  Date_ 20140227
NO WSO O®OOITO®m O o esoroe =
M NNNNNNNN A © s s O — PROBHD 5 mm PABBO BB-
A A A A A A A A A S~~~ N wmbmm? Nwmmww
NN N ‘
Pl 7.50 usec
PLWL 61.20000076 W
CHANNEL f£2
SFO2 399.9815999 Mz
NUC2 18
CPDPRG[2
BCPD2
PLW2
PLW12
PLW13
F2 - Processing parameters
ST
SF
WDW
S3B 0
1B
GB 0
PC
T EERERsss = BEESEESRE RS RERR i T T T BERE i T T T T ] RS EEsEs
170 160 150 140 130 120 110 100 90 80 70 60 5 40 30 20 10 ppm
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'"H NMR of 9a (400 MHz, CDCl,):

L

chenzh-1-81-h-400nb-cdcl3

4.090

L

i

Current Data Parameters

NAME chenzh-1-81-h-400nb-cdcl3
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 05
Time
INSTRUM
PROBHD 5
PULPROG

Hz
Hz
sec

usec
usec
X

1.0000 sec

CHANNEL f1
SFO1 399.9824700 MHz
NUC1 1H
Pl 12.38 usec
mH.S_. kwmewwmeS

F2 - Processing parameters

SI 65536

SE 399.9800098 MHz
EM

SSB 0

1B 0.30 Hz
GB 0

PC 1.00

s B T e s s e i e e B I i e b i e

9

8 4 6
i e e [ e o i
||| [N~

5

4

2.09

3

6.77

2

1

0 ppm
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chenzh-1-81-C-CDC13-600M-1

w

Current Data Parameters
NAME chenzh-1-81-C-CDC13-600M-1
EXPNO 1
PROCNO 1

F2 - Acquisition
Date 20
Time
INSTRUM

143.8046
140.4264
138.8647
138.3106
37 5111
135.1644
28.8844
128.6523
128.5548
128.4511
128.4031
127.3961
126.9638
124 .3129
122.6188
120.4387
117.8269
77.2123

77.0007

76.7891

21.3029

PROBHD 5 mm CPQNP

— —
PULPROG

i_ i | _

13C NMR of 9a (151 MHz, CDCl;)

R T

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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chenzh-1-124-1h-400nb-CDC13

Current Data Parameters
NAME chenzh-1-124-1h-400nb-CDC13
EXPNO i
PROCNO 1

o

e

™

o~ es
F2 - Acquisition Parameters

7/f Date_ 20140408

Time 10.14
INSTRUM spect.

4.017
2.362

PULPROG 2g3C

™ 65536
SOLVENT coel3

NS 16

DS 2
SWH 8012.820 Hz
FIDRES

20

RG

DW

=

Dl

DO

======== CHANNEL £l ========
SFOL 399.9824700 MHz
NUCl 18

Pl 12.38 usec
PLWL 11.19999981 W
FZ - Processing parameters
sI €5536

SF 399.9800096 MHz
WDW EM
538 0

1B 0.30 Hz
GB 0

pC 1.00

,._ I _

i f _

"H NMR of 9b (400 MHz,CDCL,):

RN ISR L IR O BRI I LA N A AT AL RN BRI IR B SR IR L R IR L IR B IR
8.0 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm
L

S (|0 (o[Mm(©|© (=3
i el Bt e e o 5 e P
OO v o ~N

16



13C NMR of 9b (151 MHz, CDCl,):

chenzh-1-124-C-CDC13-600M
Current Data Parameters
NAME chenzh-1-124-C-CDC13-600M
NOOH OO NOAANSTANDOOSINAO >~ ol i
OV ODWOWMINMWOLMMANANMAN MMM A 0L NN O ) .
DO ONOANTNOOOOITONONHOONI NN — O L0 £ - Acmuisition paramecers
O~ OO NOOATNONOAOMANITONSON®ES O © OV Date_ 20140411
F T N e e N o Rime 1027
NMANOONMANNN—ATONND-OVOVONFITNOOOOW® + + - o IO oy
LLELOOOOONOONNNNNNNNNNNNNNAA SO —
B e T T B B B B B B B B = = = = e I I B B e e o o~
B\ ———— N
—— =
PLW1 30.00000000 W
CHANNEL £2
SFO2 600.1324005 MHz
Nuc2 1H
CPDPRG[2
PCPD2
PLW2
PLW12
; ; | ;; b
e e L RRRRTEEeE = R T e R e - e e
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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F NMR of 9b (376 MHz, CDCl,):

Current Data Paranstacs
CAVE charzh-1 F=400nb=-CDCLY
0 1

RO

LI2ER209 W

F3 - Proceaning parszatars
G236

s 376.35732%0 Maz
W »

=) o

s 2.3 Rz
=3 °

(= 1.00

T
-120

T
=140

T
e -1

18



chenzh-1-82-0303-H
W NNOONDOWUNH~TWVANOITNTHATAMATNOMOWAONTMOONM— ® < v Current Data Parameters
— OCWVWTOPONODOUWMHODOEMANOMNITIONNOODOOOMNOO T © O NAME chenzh=1=82-0303=H
. whrvhalanin v bhsatobiii b e kL et adinaney < © Exeno 1
S Lo -3 T o o o o S o e U ot o ol Sl S o o o ol ol ol o ol ol S SV R R R R ™~ PROCNO i
] 1\ F2 - Acquisition Parameters
o w Date 20140303
Time 13.35
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.09
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO HE
======== CHANNEL fl ========
SFO1 399.9824700 MHz
NUC1 18
Pl 12.38 usec
PLW1 11.19999981 W
F2 - Processing parameters
SI 65536
SF 399.9800097 MHz
WDW EM
SSB 0
S LB 0.30 Hz
GB 0
PC 1.00

8§.0 7.8 7.6 1.4 7.2 7.0 6.8 ppm [

L0 ~[™M DO |H O[O | o) 3| OOV
(o)) AN | [l AS AT To Rl Y AXe} iy iNe)] < | O] |™M
()] [ [e] VOO |O|O| |O (@] | |O||O
— | [ [N [ L N [ [

LA

'"H NMR of 10a (400 MHz,CDCly):

e B S B T T e R e B I R R B i R R e R L L

13 12 11 10 9 8 5 4 3 2 1 0 ppm

S [
= N O/M ([0 (W -
N =SR2 R(LUSHS N=
- N[ ||~ [) N o

19



chenzh-1-82-C-CDC13-600M
Current Data Parameters
NAME chenzh-1-82-C-CDC13-600M
EXPNO 1
NOVOYTMANOASC 1AL T O OANLNANONOIOIT O AM PROCNO 1
HOWOWOATMNMTC OO AOVADMI ATOVONOTOIMC-ONWHHL AN © OV D 1) - acquisition Parameters
OO HOAAOAWOWLANMNMANMNTAAMIOANOSMNMMN OO OSLLWO WO ® © O pace ©20140303
MEHNMOOOOVMODOIINITOMITNNNCTOOENDAANTOS O ®© ™ N Time” 14.21
L T T T R R R N I e I ) 4 INSTRUM spect
SOOI N AT AOOVOOSTT~OONOWOW IO - ¢ iy EROBAD 5 iA CRQNE 15
OCILFILIOOMNNOMOMOOMOMMMONNNNNNNNNNNNNNNAAS> O —
A A A A A AAAAAAAAAAAAAAAA A A A A A A A A A A A NN

======== CHANNEL f2 ========
SFO2 600.1324005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 0

PLW2

PLW12

PLW13

F2 - Processing parameters
SI 32768

SF 150.9028140 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

L :i; __ )

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

13C NMR of 10a (151 MHz, CDCL;):
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Current Data Parameters

1]

— MO —HOOWNOVOMHDOONHOOSNONWVWOAH~N®DO —HNOO — NAME chenzh-1-126-1-400nb-CDC13

© AITNAM AN OVMODOINATOMNLHO NSO W ~ EXPNO 1
SO0V IIIINNAAAANO O OO © PROCNO 1

B S A A R R R I R R

— [T B B8 o ol ol i sl sl sl st sl st el ot ol sl sl el el > S\ B\ (-1 ¥ ] —

F2 - ynﬁxwmwrf: Barmmsbors

PULPROG

S======= CHANNEL £l ========
1 12.38 usec
PLWL 11.19999981 W
F2 - Processing parameters

SF 399,

1.040
2.926

'"H NMR of 10b (400 MHz, CDCL,):

L B L I B B L B B B L L L L L A L

12 11 10 9 8 i’ 6 5 4 3 2 1 0 ppm

EEEEER: El

1.22
6.23
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13C NMR of 10b (151 MHz, CDCL;):

168.9418

N 159.1091
= 144.8130
N 142.9790
= 142.2727
= F139.7422
3 l-138.0187
" l-136.5114
&4 I 135.6795
132.2619

=3 132.2391
e 131.4611
— 131.4064
37 131.2774
o 131.0575
@ 130.8379
— 130.3539

g_ 130.3029

128.3888

190 1117

LLB o LllD

37 128.0821
- —— 128.0508
N —— 127.5577
B 126.9039
o= 126.7025
126.6456
= 126.2383
< 126.2061
© ] 125.9173
= L 125.2332
N 125.0039
= L 124.3049
[ I-124.1088
K - 122.3005
-120.4998
o 120.4368
118.5143
= 118.2611
Ll 77.2107
76.9991
-~ 76.7875
w ] i
(=]
= - —21.0484
= i HEEeGES BrRZg ] SREHRERBULRES83REEEN 3
o gESgEosy B oeey o B o5 BEat. 8
= ;g d %
- 1‘1 zmz’ﬁ 5
=1 I I

-0-971-T-1zusio

as

9]

W009-€T

ONaX3
FIWEN
®lRQ QUAIIND

T-T-yzusyo

s1333wWeIRs

W009-€T2A0-2-9



F NMR of 10b (376 MHz, CDCL;):

Qurrent Data Parameters

NAME charnzhel=126-1F=40nb-CDCLY

ars

CRARNEREL 1] secccscns

sPol 376.319%098 MEz
socy 19
Pl 10.04 wsec
L2t o 19.2900%04 W
CRANERL 2
sPo2 395012995 Max
b

st G253

s 376.35732%0 Max
W L

) 0

s ¢.3 Rz
= 4

Pc 1.00

I
=120

T
=140

T
=160

23



'"H NMR of 1a (400 MHz,C¢Dy):

chenzh-l-ant-complex-0313
PO HAOHOMINOOITMONSETAOMODINASOINANNINNOOTNOIT AN M MO O®M o Mm@ Current: Data Parameters 9
NPTV EMHOOIT AN AAN D ITTON AN AATONNONATANATOONONS AN TANNA O [SRCRSRG] NAME chenzh-1l-ant-complex-0313
HH Ao~ OLOVOVIIITONOOMOMOANNNNATAATATOO0COETT~OIMMANNLON M=o EXENO W .
.. . PROCNO —
(oo T0e o B0c 0B ol ol oSl sl st sl ot sl o st sl st el st s sl Sl st St sl sl ol sl sl o ol ol ol sl = V>R V= V- JEV< Ve RV U TV B I T Yo BT ] NN NN I
= TR B e — F2 - Acquisition Parameters
== — Date 20140313
//\\ Time 13.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT C6D6
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
aQ 4.0894465 sec
RG 256
oW 62.400 usec
DE 6.50 usec
TE 297.9 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
Nucl 18
Pl 8.25 usec
PL1 0 dB
SFoOl 399.7323984 MHz
F2 - Processing parameters
sI 32768
SF 399.7299929 MHz
T[T T T[T T T T T =t M
8.0 7.5 7.0 5 6.0 m
0.30 Hz
. o) . D . ppm = b
BC 1.00

()} O N[O |H OO |0 |M [~ M |00 O o ||~ [e))
< < < |0 MO |0 |[WO [ |[H ([~ |[OY|O | mn| o o™
— O NIOMH|ISM[H OO0 |N | O [N ()
(28] < A [ H [N A [N [N A= [ [O | [ || N

11 10 9 6 5 4 3 2 1 0 ppm

8 7

jﬂ: JJF_/FE

M0N0 D |N|O|— |

34JJ.J1”5MLMTiJfL9_£ Jhed ]
NI [N[MN[~ MO ||| |N OMmm

00
10
30
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13C NMR of 1a (125 MHz, CD,CL,):

chenzh-1-8

4-C-500M-CD2C12

—

190

180

170

160

150

140

130

120

110

100

90

80

70

60
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'"H NMR of 1b (400 MHz,C¢D¢):

|
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13C NMR of 1b (125 MHz, CD,CL,):

chenzh-1-131-C-500M-CD2C12

190 180 170 160 150 140

130 120

110 100 90

8

0

70

60

50

40

30

20

10

ppm
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Current Data Facazeters

F NMR of 1b (376 MHz, C¢Ds):

MR chenzh-1-131-17-400nb-CEDE
EXPNC 1
PROCND 1
T2 - Acquistition Farameters
Date_ 20140421
Time 12.41
INSTRIN apecs
PROBID S == PAIDC 3B
PULSROG zgfmig. 2
T 131072
SOIVENT CeDe
NS %
ns 4
W 29285, 711 Nz
rizaRs 0.6011%¢ Nz
M 0.734D232 »ec
RS 200.09
o 5.600 usec
oE 6.50 usec
™ 2.0 x
ol 1.00000000 »ec
D11 0.03000020 mec
D12 0.02002000 »ec
™o 1
£1
sron 376.31958%5 Mz
 1L=] iw
12 10.30 usec
P . ImeRaE w
0
srce 199.50159%9 »ux
wucz i
CPIERG (2 waltzld
PR 80.20 usec
Pz 11.19999%01 W
Pz 0.2¢a209%9 W
T2 - Processing parametars
51 €234
v 3763872240 ez
W =™
S5 a
wn 0.30 n=z
an a
L 1.00
PP

28



—_—T. 486

chenzh-1-134-1

Curbast Data Paramesers
KR®  chenzh-1-134-1

: = 1

= smoto 1

_ 72 | Acquiattion Parametecs
Dat 20140426

516

Tima ™ 19.02
INSTROM pect
FROMD S == FARRO BD-
FULPROG =g30
™ €223¢
SCLVEST
N3
o3
W
TIDRES
AQ
R
ow
e
™
|3
™0

21
s S00.31330085 Mtz
xucl m
71 8.10 usec
Fiel Jn.ERImsee w
” Proceasing paramatars
aT 2236
ar S00.3250027 Mtz
e ™
asn a
n 0.30 muz
&0 a
7c 1.00

60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

'"H NMR of polymer (500 MHz,C¢D;Br):

Entry 4, Table 3
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chenzh-1-88-C-500M
Current Dats Parszetera
o~ o oo © w N w MW el NRE chanzh-1-88-C-500M
L] - D= ™M ™M~ N M= ™~ EXPNO 1
™ o -~ O ™M = ~ O w ) PROCND 1
o - TN ~ ™~ © ~mMw (2]
. 8 9B * LI * F2 - Aogquizition Parameters
a e sTTM ™M o, ~c-w L] Datw_ 20140314
™ ™ MMM ™ m o NN — Tise 21.34
_ \ * — INSTRIM apect
PROBND S == PRODO BB~
| Vi \od o A
™ €531e
SOLVENT cepe
NS 11929
ns 4
b 34722.223 nz
FIDRES 0.529819 n=z
N 0.9437184 asc
RE 201.39
o 14.400 uasc
oE 6.50 uaec
™ 33 x
o1 5.0000000C sec
D11 0.03000000 aec
™0 1
L 21
sl 125.7703637 Wz
Nuci 13c
Pl 6.25 uaec
PLEl 110.00000000 W
mmm—— CIAMNEL £0 smm—
srz2 S00.1320008 Wiz
wNucz i
CPDPRE (2 waltzle
poPnZ 80.00 usec
PLuz 38.99399%8 w
FLwlz 0.399%MM w
PLwld 0.25584000 W
T2 - Procesxing parsmeters
51 127¢a
sr 125.7577890 Wz
wow ™
S50 o
wn 1.00 m=
an o
Lo 1.40
N

'"H NMR of polymer (125 MHz,C¢D;Br):

Entry 2, Table 1

a3
ow
)
-
(R
o
"
o
13
'S
3
w
1y
(N

Rl
a3
o

T T T T T T T T T T T
43 42 41 40 3% 38 37 3€ 35 34 33 3z 31 3 1% 18 ppm

6.2474
157.0432

———,
0
7.3292
1.0000

6.4648
-0.8392
1.2064
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DSC

Entry 1, Table 1

File: C:..\Brookhart\chenzh\chenzh-1-87.001

Sample: chenzh-1-87 DSC
Size: 7.9000 mg Operator: chen
Method: Heat/Cool/Heat Run Date: 12-Jun-2014 01:35
Instrument: DSC Q200 V24.4 Build 116
2
79.38°C
87.01°C
14 83.44J)ig
E L
P \
— 04
2
=
g } 1 ]
T
g
80.91°C
g8.s1°C 73.62J4ig
24
34— T — 77—
-150 -100 -50 0 50 100 150 200
Exo Up Temperature (*C) Universal V4 .54 TA Instruments
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Entry 4, Table 1

Sample: chenzh-1-90
Size: 8.7000 mg
Method: Heat/CoolHeat

DSC File: C:...\Brookhart\chenzh\chenzh-1-90.001
Operator: chen
Run Date: 11-Jun-2014 00:40
Instrument: DSC Q200 V24.4 Build 116

4
] 99.44°C
) A
J 102.97°C
118.0Jig
o
S -
& of
w | 1 !
- ] - }
3
I -
] 104.19°C
117.55°C i14.34ig
24
-4 T T T T T T T T T T T T T T T T
-100 -50 0 50 100 150 200
Exo Up Temerature (°C) Universal V4.5A TA Instruments
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Entry 1, Table 3

Sample: chenzh-1-138

File: C:..\Brookhart\chenzh\chenzh-1-138.001

Size: 5.8000 mg DSC Operator: chen
Method: Heat/Cool/Heat Run Date: 05-Jun-2014 04:40
Instrument: DSC Q200 V24 4 Build 116
4
110.13°C
2 =
11201°C
134 64/
o
2 ot .
g o [
= | ]
T T
3
=
113.15°C
120.5J)/g
-2 125.65°C
4T T — — 71— T— T
-150 -100 -50 0 50 100 150 200
ExoUp Temperature (°C) Universal V4.5A TA Instruments
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Entry 3, Table 3

File: C:...\Brookhart\chenzh\chenzh-1-133.001

Sample: chenzh-1-133
Size: 5.1000 mg DSC Operator: chen
Method: Heat/Cool/Heat Run Date: 13-Jun-2014 01:18
Instrument: DSC Q200 V24 .4 Build 116
]
112.86°C
4
113.66°C
130.8J/g
2 -
1 1
] | \

Heat Flow (Wig)
5

-2+
] 125.10°C 117.04°C
123.7Jig
-4
B e e e o L B B e e e S R R s e e
-150 -100 -50 0 50 100 150 200
Unwersal V4 .5A TA Instruments

ExolUp Temperature (°C)



Entry 4, Table 3
First heating cycle
Sample: chenzh-1-134

Size: 8.8000 mg
Method: Heat/Cool/Heat

DSC

File: C:..\Brockhart\chenzh\chenzh-1-134.001
Operator: chen
Run Date: 10-Jun-2014 06:20

Instrument: DSC Q200 V24 .4 Build 118

Heat Flow (Wig)
=)
1

136.06°C

128.45°C
187.7Jig

Exo Up

Temperature (*C)

T T T r
50 200
Unversal V4.5A TA Instruments
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second heating cycle

File: C:._\Brookhart\chenzh\chenzh-1-134.001

Sample: chenzh-1-134 DSC
Size: 8.8000 mg Operator: chen
Method: Heat/CoolHeat Run Date: 10-Jun-2014 06:20
Instrument: DSC Q200 V24 .4 Build 116
4
] 112.81°C
i 115.10°C
2 136.7Jig
o
; E PR | }
: o
o . . |
8 1 T T
I -
| 117.34°C
129.9J/g
-2 -
130.26°C
-4 T T T ! ! T ¥
-100 -50 50 100 150 200
Exo Up Temperature (°C) Universal V4.5A TA Instruments
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Figure S1. Solid state molecular structure of complex 1b (ORTEP view, 30 % probability ellipsoids).

Hydrogen atoms are omitted for clarity.

Table S1 Crystal data and structure refinement for 1b.

Identification code

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A
o/°
B/
v/°

Volume/A3

1b
Cs3H3gFsN,NiO
891.56

100

triclinic

P-1
13.2308(2)
19.6076(3)
19.6682(3)
104.2310(12)
97.0730(12)
107.1150(12)
4620.37(13)

4
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Peacg/cm’ 1.282

p/mm™ 1.142

F(000) 1840.0

Crystal size/mm3 0.226 x 0.207 x 0.07
Radiation CuKa (A =1.54178)

20 range for data collection/°4.938 to 133.296

Index ranges -15<h<15,-23<k<22,-23<1<23

Reflections collected 59860

Independent reflections 15838 [Rint = 0.0613, Ryigma = 0.0549]

Data/restraints/parameters 15838/1278/1195

Goodness-of-fit on F2 1.040

Final R indexes [I>=20 (I)] R;=0.0635, wR, =0.1723

Final R indexes [all data] R;=0.0918, wR, = 0.1880

Largest diff. peak/hole /e A® 0.93/-0.49
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We note that when this portion of toluene (20 mL) is thoroughly degassed a somewhat higher yield of PE can be obtained using 1b.
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