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1 NMR figures of ligands and catalysts
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Figure S1. *H NMR spectrum of PO-H in CDCls.
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Figure S2. 3'P{*H} NMR spectrum of PO-H in CDCls.
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Figure S3. 3C{*H} NMR spectrum of PO-H in CDCls.

1H, 13C, 3P, COSY, HSQC, HMBC NMR of Ni(ll) Complexes
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Figure S4. 'H NMR spectrum of Nil-pyr in CsDe.
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Figure S5. 3P{*H} NMR spectrum of Nil-pyr in CsDs.
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Figure S6. 3C{*H} NMR spectrum of Nil-pyr in CsDs.
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Figure S7. '*H-'H COSY spectrum of Nil-pyr in CsDe.
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Figure S8. *H-*C HSQC NMR spectrum of Nil-pyr in CsDe.
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Figure S9. *H-C HMBC NMR spectrum of Nil-pyr in CeDe.
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Figure S10. *H NMR spectrum of Nil-PPhz in CeDe.
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Figure S11. 3P{*H} NMR spectrum of Ni1-PPhs in C¢De.
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Figure S12. 3C{*H} NMR spectrum of Ni1-PPhs in CeDs.
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Figure S13."H NMR spectrum of Ni2 in CgDs.
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Figure S14. 3P{*H} NMR spectrum of Ni2 in C¢De.
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Figure S15. 3C{*H} NMR spectrum of Ni2 in C¢Ds.
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Figure S16. *H-'H COSY spectrum of Ni2 in CgDs.
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Figure S17. *H-3C HSQC NMR spectrum of Ni2 in CgDe.
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Figure S18.'H-13C HMBC NMR spectrum of Ni2 in CgDs.
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Figure S19.'H NMR spectrum of Ni3 in CgDs.
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Figure S20. 3P{*H} NMR spectrum of Ni3 in C¢De.
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Figure S21. 3C{*H} NMR spectrum of Ni3 in C¢Ds.
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Figure S22. *H-'H COSY spectrum of Ni3 in CgDs.
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Figure S23. *H-*C HSQC NMR spectrum of Ni3 in CsDs.
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Figure S24. 'H-*C HMBC NMR spectrum of Ni3 in CeDe.
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2 NMR figures of (co)polymers
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Figure S25. 'H NMR spectrum (400 MHz, C;D2Cls, 110 <T) of the polyethylene
generated from table 1,entry 4.
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Figure S26. 'H NMR spectrum (400 MHz, C2D,Cls, 110 <C) of the polyethylene
generated from table 1, entry 12.
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Figure S27. *H NMR spectrum (400 MHz, C2D,Cl4, 110 <C) of the polyethylene

generated by from table 1, entry 20.
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Figure S28. *H NMR spectrum (400 MHz, C2D,Cls, 100 <T) of the VTMoS copolymer

from table 2, entry 1.
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Figure S29. 'H NMR spectrum (400 MHz, C;D,Cls, 100 <C) of the VTMoS copolymer
from table 2, entry 2.
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Figure S30. 'H NMR spectrum (400 MHz, C;D,Cls, 100 <C) of the 6-Cl-Hex
copolymer from table 2, entry 3.
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Figure S31. 'H NMR spectrum (400 MHz, C;D,Cls, 100 <C) of the 6-Cl-Hex
copolymer from table 2,entry 4.
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Figure S32. 'H NMR spectrum (400 MHz, C;D,Cls, 100 <C) of the 6-Cl-Hex
copolymer from table 2,entry 5.
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Figure S33.!H NMR spectrum (400 MHz, C;D2Cls, 100 <T) of the E-"BUAE

copolymer from table 2, entry 6.
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3. GPC data of (co)polymers
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Figure S34. GPC trace of the polymer from table 1, entry 1.
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Figure S35. GPC trace of the polymer from table 1, entry 2.
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Figure S36. GPC trace of the polymer from table 1, entry 4.
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Figure S37. GPC trace of the polymer from table 1, entry 5.
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Figure S38. GPC trace of the polymer from table 1, entry 6.
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Figure S39. GPC trace of the polymer from table 1, entry 7.
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Figure S40. GPC trace of the polymer from table 1, entry 8.
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Figure S44. GPC trace of the polymer from table 1, entry 18.
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1 15.17 23.25 25.07 -9.96733 100 1608.56

Figure S45. GPC trace of the polymer from table 1, entry 19.\
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Distribution Plots

1.2
1.1 oo
b 50
0.9
0.6 70
=074 60
g -
5 06 502
£ 05 |10
0.4
30
0.3
0.1 20
o1 10
10000 100000 1e6 1e7
MY
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Peak Mo Mp Mn M Mz Mz+1 My PD
1 280825 137793 286906 488734 706643 263558 2.08215

Processed Peaks

Peak Ho MName StatRT MaxRT End RT Pk Height % Height Area % Area
(mins) (mins) (mins) (mV) (mY . secs)
1 16.05 18.08 21.50 -6.88015 100 943,764 100
Figure S46. GPC trace of the polymer from table 1, entry 25.
Distribution Plots
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Processed Peaks
Peak No Name StartRT MaxRT End RT PkHeight % Height Area % Area
(mins) (mins) (mins) (mV) (mV.secs)
1 1717 19.22 2192 -14.1586 100 1769.45 100

Figure S47. GPC trace of the polymer from table 1, entry 26.
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Distribution Plots
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Processed Peaks
Peak No Name StartRT MaxRT EndRT Pk Height % Height Area
(mins) (mins) (mins) (mV) (mV.secs)
1 17.20 19.05 22.02 -15.4164 100 1808.21
Figure S48. GPC trace of the polymer from table 1, entry 27.
Distribution Plots
0.8 f/\’ g0
0.7 / f \ 70
[
0.6 | { 60
2 v
205 i j \ —snfn
204 / f) \| a0
/ / \
0.3 \ —30
0.2 / \\ 20
0.1 / \ —10
o =TT ——T T — T — 0
1000 10000 100000 1e6 1e7
MW
MW Averages
Peak No Mp Mn Mwy Mz Mz+1 Mv PD

1 1429012 67001

Processed Peaks
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173997 2.90531

Peak No Name StartRT MaxRT EndRT Pk Height % Height Area
(mins) (mins) (mins) (mV) (mV.secs)
1 11.00 12.80 15.78 -13.037 100 1353.42

Figure S49. GPC trace of the polymer from table 1, entry 28.
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Distribution Plots

13- ‘//’ :::
1.2 . S Les
1.4 / \ / iE:
& / J,.,‘ Lo
] /) -
% :15: ’// l‘.‘\.\ :‘5 :
05— ,-”f "\ :4:
04— / y, ' [-20
- J \ e
g A N 1o
014 ,_x/:_//- - \\ B
m:uﬂ_F' =T T T I L B RN I N
MW Averages
Mp: 317779 Mn: 179615 Mw: 322502
Mz: 562983 Mz+1: B16282 PD: 1.9483
Figure S50. GPC trace of the polymer from table 1, entry 29.
Distribution Plots
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Peak No Mp Mn Mw Mz Mz+1 Mv PD
1 14124 7342 31655 109360 210325 25935 4.3115
Processed Peaks
Peak No Name StartRT MaxRT EndRT Pk Height % Height Area
(mins) (mins) (mins) (mV) (mV.secs)
1 11.87 14.37 16.87  -9.46533 100 995.816

Figure S51. GPC trace of the polymer from table 2, entry 1.
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Distribution Plots
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1 13780 7390 19069 41920 73902 16942 258038

Processed Peaks

Peak No Name StartRT MaxRT EndRT Pk Height % Height Area % Area
(mins) (mins) (mins) (mV) (mV.secs)
1 12.52 14.38 16.72 -8.0259 100 729.131 100
Figure S52. GPC trace of the polymer from table 2, entry 2.
Distribution Plots
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Processed Peaks
Peak No Name StartRT MaxRT EndRT Pk Height % Height Area % Area
(mins) (mins) (mins) (mV) (mV.secs)
1 11.90 13.63 15.90 -6.3578 100 692.592 100

Figure S53. GPC trace of the polymer from table 2, entry 3.\
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Distribution Plots
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Peak No Name StartRT MaxRT EndRT Pk Height % Height
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1 11.98 13.40 16.02  -7.81307 100

Figure S54. GPC trace of the polymer from table 2, entry 4.
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Processed Peaks

Peak No Name StartRT MaxRT EndRT Pk Height % Height
(mins) (mins) (mins) (mV)
1 11.98 13.85 16.13  -7.84762 100

Figure S55. GPC trace of the polymer from table 2, entry 5.
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Distribution Plots
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Processed Peaks

Peak No Name StartRT MaxRT EndRT PkHeight % Height Area
(mins) (mins) (mins) (mV) (mV.secs)

1 12.75 14.20 17.18  -11.5082 100 981.335

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

FEdh: zy-1.1
KsIN: 63000 mg

DSC

IffF - D:ADSC DATAkK\zy-1.100

SEG: q
T HE: 14-+—H-2019 19:03
{#%: DSC Q20 V24.11 Build 124

6
4V
/l\
2,
i
2 a
B 12777¢C
£ {15557
07 L
} }
//
224 /
/
137.27C
-4 e S O SO Y VL S S O S R S
20 40 60 80 100 120 140 160
i) BT THECO) Universal V4.5A TA Instruments

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

{4 D: \DSC DATAVKK\zy-2.100

T 2y-2.1
FUI: 6.1000 mg DSC BIER:
L_fTE!Hﬁ 4-F-—H-2019 19:44
{%#5: DSC Q20 V24.11 Build 124
6
\
4 1
2+ /
@ /
= /
Z
S 126.83C
£ 169. 6J/g
0+
24
136.99°C
'4 T T T T T T T
20 40 60 80 100 120 140 160
SR JEIECC) Universal V4.5A TA Instruments

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

o0 | Sample: ZY-19, 5.7000 mg

M.

Integral -493.51 ml

normalized -86.58 1g™-1
Onset 121.05°C
Peak 126.42°C
Endset 130.73°C
——T 77T T T T T T T
30 40 50 60 70 80 a0 100 110 120 130 140 150 ag
Lab: METTLER STAR® SW 10.00

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

Sample: zy-32 File: D:\DSC\zb'\zy'\zy-32.001
Size: 6.2500 mg DSC
Method: zy Run Date: 02-Jan-2020 21:04
Instrument: DSC Q2000 V24.11 Build 124
60
40
N
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[
= 204 f
= f
E f
= /
2
TR 125.92°C
= o / |_200.4J/g
) —_—
T 0 L I
-20
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-40 T T T T T T T T
0 20 40 60 80 100 120 140 160 180
Exo Up Temperature ("C) Universal V4.5A TA Instruments

Figure S60. DSC data of the polymer from table 1, entry 5.
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Sample: zy-33 DSC File: D:\DSCljzbizy\zy-33.001
Size: 5.1800 mg
Method: zy Run Date: 02-Jan-2020 22:02
Instrument: DSC Q2000 V24.11 Build 124
60
40
— 20 —
=
E
3
- 126.51°C
@ o I 201.0J/g
T 0+ I } 3
{
]
|
|
|
/
-204
133.68°C
-40 — — e
0 20 40 80 100 120 140 160 180
Exo Up Temperature (°C) Universal V4 5A TA Instruments

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

Sample: zy-37
Size: 6.4400 mg
Method: zy

40

DSC

File: D:\DSC\jzb\zy\zy-37.001

Run Date: 03-Jan-2020 00:58
Instrument: DSC Q2000 V24.11 Build 124

20

Heat Flow (mW)
o
1

-20
125.85°C
-40 — T T T — T T — —
0 20 40 60 80 100 120 140 160 180
Exa Up Temperature (°C) Universal V4 5A TA Instruments.

Figure S62. DSC data of the polymer from table 1, entry 7.
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Universal V4.5A TA Instruments

Sample: zy-38 DSC File: D:\DSC\jzb\zy\zy-38.001
Size: 6.3800 mg
Method: zy Run Date: 03-Jan-2020 01:57
Instrument: DSC Q2000 V24.11 Build 124
30
204
—_— 10,
=
E
s _—
<) T
o —— \
T | — MaTsc T
o X
I Oj_f 122.6J/g
S )
J —_— -
—
\,
-10 /
119.64°C
20 4+— —_ -
20 40 60 80 100 120 140 160 180
Exo Up Temperature (°C)

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

b zy-7.1
K/IN:5.8000 mg

DSC

ST DADSC DATANKK\zy-7.100
B{ER: ya

o7 HIH: 14-+—H-2019 14:57
125 DSC Q20 V24.11 Build 124

HOR(W/g)
(=)
1

A

24
138.72°C
-4 — — — A L O A L A
0 20 40 60 80 100 120 140 160
[ laYiie HIECO) Universal V4.5A TA Instruments

Figure S64. DSC data of the polymer from table 1, entry 9.
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(4]

Sample: Z¥-8, 5,0000 mg
20

mw 3\

Integra -943.80m]

nomalized -188.761g"-1

Onset 197.08°C

Peak 134.09°C

Endset 139.34°C
T T T T T T T T T T T
20 30 40 20 60 70 80 Q0 100 110 120 130 140 150 o

Lab: METTLER STAR: SW 10.00

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

exo

20
mww Sample: Z¥-13, 5.1000 mg

\
1
Integra -500.61m
nommadized -98.161g-1
onset 121.81°C
Peak 126.59°C
Endset 129.31°C
L B B L B e L T e e L B B e B e ot
20 30 40 50 60 70 80 a0 100 110 120 130 140 150 ag
Lab: METTLER STAR® SW 10.00

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

Sample: Z¥-14, 5.2000 mg

20
mw \
9
Integral -289.92 mJ
nomalized -55.75Jg™-1
Onset 119.70°C
Peak 123.30°C
Endset 125.96°C
e e e s e LN e e e S e e e e e S LA e e
20 30 40 50 60 70 80 a0 100 110 120 130 140 150 oG
Lab: METTLER STAR® SW 10. 00

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

b zy-21.1
K7N: 69000 mg

jgﬁiz D:\DSC DATA\Kk\zy-6.900
HR{ED: v

(7T HIEH: 14-++—H-2019 21:07
{£8: DSC Q20 V24.11 Build 124
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Figure S68. DSC data of the polymer from table 1, entry 18.
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exo

Sample: Z¥-22, 8.1000 mg

20
mw \

Integral -460.71 mJ

normalized -56.88 1g~-1
Onset 118,239C
Peak 123.16°C
Endset 126.58°C
——T 77T T T T T T
20 30 40 50 60 70 80 a0 100 110 120 130 140 150 oc
Lab: METTLER STAR® SW 10.00

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

T zy9.1 {4 D:\DSC DATA\Ikk\zy-9.100
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Figure S70. DSC data of the polymer from table 1, entry 25.
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Sample: zy-39
Size: 5.5100 mg
Method: zy

DSC File: D:\DSC\jzb\zy\zy-39.001

Run Date: 03-Jan-2020 02:56
Instrument: DSC Q2000 V24.11 Build 124
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g o -
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-40 ——
0 20 40 60 80 100 120 140 160 180

Exo Up Temperature (°C)

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

Sample: zy-36

Size: 6.8000 mg

Method: zy

Universal V4 5A TA Instruments

DSC File: D:\DSC\jzb\zy'\zy-36.001

Run Date: 02-Jan-2020 23:59
Instrument: DSC Q2000 V24.11 Build 124
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Figure S72. DSC data of the polymer from table 1, entry 27.
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Fifh: zy-3.1
K/N: 55000 mg

DSC

32{F: DADSC DATANKk\zy-3.100
#{EDL: va

T HE: 14-+—H-2019 14:10
25 DSC Q20 V24.11 Build 124
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Figure S73. DSC data of the polymer from table 1, entry 28.

FESD: zy-11.1
KN 56000 mg

DSC

X{#:ED:\DSC DATA\Ikk\zy-11.100
BRIEDL: yq

{71 H: 14-+—H-2019 15:40
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Figure S74. DSC data of the polymer from table 1, entry 29.
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exo

10 | gample: ZY-25, 2.6000 mg
mw

1
1
Integral -246.30 m]
normalized -94.731g"-1
Onset 123.67°C
Peak 127.56°C
Endset 130.84°C
— T T T T T T T T T T
20 30 40 50 60 70 80 a0 100 110 120 130 140 150 ag

Lab: METTLER

STAR® SW 10. 00

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

exo
20 | Sample: ZY-26, 6.2000 mg
mw \
\
Integra -733.35m1
nomdized -118,28 1g-1
onset 121.86°C
Peak 13045°C
Endset 135.53°C
—— T T T T T T T T T T T T
20 30 40 20 60 70 80 90 100 110 120 130 140 150 oG
Lab: HETTLER

STAR® SH 10.00

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

20 | sample: ZY-27, 6.0000 Mg

W N
\.

Integral -601.74 mJ
_ nomnalized -100.29 3g~-1

onset 122,56 9C

Peak 133.59°C

Endset 137.80°C
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Lab: METTLER STAR® SW 10.00

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

exo

Sample: Zy¥-29, 5.0000 mg

20
mw \
1
-427.65m]
normmalized -85.531g"-1
onset 117.25°C
Peak 121.50°C
Endset 125.95°C
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Lab: METTLER STAR® SW 10. 00

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

Table S1. Crystallographic data for Ni2.

Ni2

Formula

Formula weight

Crystal dimensions (mm?3)
Crystal system

Space group

a(A)

b (A)

c(A)

a(F

B(T

7 (T
Volume (A3)

z

T(K)

D caicd (g cm~3)

e (mm)

F (000)

No. of rflns. collected

No. of indep. rfIns. /Rint

No. of obsd. rflns. [lo > 206(lo)]
Data / restraints / parameters
R1/wWRz [lo > 20(lo)]

R1/wR; (all data)

GOF (on F?)

Largest diff. peak and hole (e A2
CCDC No.

Ce2H116N104P
987.73

0.30 x<0.28 x<0.27
triclinic

P -1

13.6395(4)
14.5011(4)
16.4868(5)
98.6220(10)
96.0890(10)
98.2070(10)
3163.83(16)

2

173(2)

1.037

1.223

1040

20156

8767 /0.0617
7392

8767 /0/622
0.0719 /0.1812
0.0815/0.1898
1.053
0.666/-0.768
1965065




