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1. Selected *C NMR spectra of poly(ethylene-co-norbornene)s
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Figure S1-1. >C NMR spectrum of poly(ethylene-co-norbornene) (in 1,2-dichlorobenzene-d, at
120 °C) prepared by (A) VCIy(N-2,6-Cl,C¢H3)(0-2,6-Me,CeH3) (1a)-MAO catalyst system (NBE
9.6 mol%, ethylene &8 atm, NBE 05 M, run 44, Table 4) and (B)
VCI,(N-2,6-Cl,CH3)(0-2,6-F2CsH3) (1b)-MAO catalyst system (NBE 30.1 mol%, ethylene 8 atm,
NBE 4.0 M, run 66, Table 5). [a: alternative isotactic, b: alternative syndiotactic, c: isolated, d:
alternative isotactic, e: alternative syndiotactic and + isolated, f: alternative isotactic]
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Figure S1-2. C NMR spectrum (in 1,2-dichlorobenzene-d, at 120 °C) of
poly(ethylene-conorbornene) prepared by VCIy(N-2,6-Cl,C¢H3)(0-2,6-Me,C¢H;) (1a) - MAO
catalyst system (ethylene 8 atm, NBE 1.0 M, run 45, Table 4).
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Figure S1-3. "C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCIy(N-2,6-Cl,C¢H3)(0-2,6-F,C¢Hs) (1b) - MAO
catalyst system (ethylene 8 atm, NBE 0.5 M, run 46, Table 4).
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Figure S1-4. "C NMR spectrum (in 1,2-dichlorobenzene-d, at 120 °C) of
poly(ethylene-conorbornene) prepared by VCIy(N-2,6-F,CcH;3)(0-2,6-Me,C¢H3) (2a) - MAO
catalyst system (ethylene 8 atm, NBE 0.5 M, run 48, Table 4).
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Figure S1-5. "C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCl(N-2,6-Cl,CsH3)(0-2,6-Me,CsHi) (1a) — Et,AlCI
catalyst system (ethylene 8 atm, NBE 0.5 M, run 54, Table 4).
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Figure S1-6. "C NMR spectrum (in 1,2-dichlorobenzene-d, at 120

OC)

of

poly(ethylene-conorbornene) prepared by VCl(N-2,6-Cl,CsH3)(0-2,6-Me,CsHi) (1a) — Et,AlCI

catalyst system (ethylene 8 atm, NBE 1.0 M, run 55, Table 4).
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Figure S1-7. C NMR spectrum (in 1,2-dichlorobenzene-d, at 120

OC)

of

poly(ethylene-conorbornene) prepared by VCl(N-2,6-Cl,CsH3)(0-2,6-F,C¢Hs) (1b) — Et,AlCI

catalyst system (ethylene 8 atm, NBE 0.5 M, run 56, Table 4).
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Figure S1-8. "C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCIy(N-2,6-F,C¢H3)(0-2,6-Me,CsH;) (2a) — Et,AlCI
catalyst system (ethylene 8 atm, NBE 0.5 M, run 58, Table 4).
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Figure $19. "C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCIy(N-2,6-F,C¢H3)(0-2,6-Me,CsH;) (2a) — Et,AlICI
catalyst system (ethylene 8 atm, NBE 1.0 M, run 59, Table 4).
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Figure S1-10. “C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCIy(N-2,6-F,C¢H3)(0-2,6-F,C6Hs) (2b) — Et,AlCI
catalyst system (ethylene 8 atm, NBE 0.5 M, run 60, Table 4).
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Figure S1-11. “C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCIy(N-2,6-Cl,C¢H3)(0-2,6-F,C¢Hs) (1b) — MAO
catalyst system (ethylene 8 atm, NBE 2.0 M, run 64, Table 5).
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Figure S1-12. C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCIy(N-2,6-Cl,C¢H3)(0-2,6-F,C¢Hs) (1b) — MAO
catalyst system (ethylene 4 atm, NBE 5.0 M, run 68, Table 5).
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Figure S1-13. C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCIy(N-2,6-Cl,C¢H3)(0-2,6-F,C¢Hs) (1b) — MAO
catalyst system (ethylene 2 atm, NBE 5.0 M, run 69, Table 5).
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Figure S1-14. C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCl(N-2,6-Cl,CsH3)(0-2,6-Me,CsHi) (1a) — Et,AlCI
catalyst system (ethylene 8 atm, NBE 2.0 M, run 70, Table 5).

Alternative
Isolated
Alternative /

'33.6 32.8 |
S (ppm)

............................................................

53 50 47 44 41 38 35 32 29 26
S (ppm)
Figure S1-15. C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCl(N-2,6-Cl,CsH3)(0-2,6-Me,CsHi) (1a) — Et,AlCI
catalyst system (ethylene 8 atm, NBE 3.0 M, run 71, Table 5).
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Figure S1-16. C NMR spectrum (in 1,2-dichlorobenzene-d; at 120 °C) of
poly(ethylene-conorbornene) prepared by VCl(N-2,6-Cl,CsH3)(0-2,6-Me,CsHi) (1a) — Et,AlCI
catalyst system (ethylene 8 atm, NBE 4.0 M, run 72, Table 5).




2. Selected DSC thermograms spectra of poly(ethylene-co-norbornene)s

-6.83°C
-2.15°C{l)

63.38°C

Heat Flow (mWV)

“wowtr—rm:—m——m—m—m—mm—m—
-50 0 50 100 150 200 250

ExoUp Temperature (°C)

Figure S2-1. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCly(N-2,6-Cl,CcH3)(0-2,6-Me,CeH3) (1a)-MAO catalyst system (NBE 9.6 mol%, ethylene
8 atm, NBE conc. 0.5 M, run 44, Table 4). (The samples were heated at a rate of 20 °C/min
and cooled down at a rate of 20 °C/min)
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Figure S2-2. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCly(N-2,6-Cl,CcH3)(0-2,6-Me,CeH3) (1a)-MAO catalyst system (NBE 15.8 mol%, ethylene
8 atm, NBE conc. 1.0 M, run 45, Table 4).
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Figure S2-3. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCIy(N-2,6-C1,CsH3)(0-2,6-F,C¢H3) (1b)-MAO catalyst system (NBE 10.4 mol%, ethylene 8
atm, NBE conc. 0.5 M, run 46, Table 4).
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Figure S2-4. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCIy(N-2,6-C1,CsH3)(0-2,6-F,C¢H3) (1b)-MAO catalyst system (NBE 16.3 mol%, ethylene 8
atm, NBE conc. 1.0 M, run 47, Table 4).
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Figure S2-5. DSC thermogram
VCl,(N-2,6-Cl,C¢H3)(0-2,6-Me,CsH3)
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(1a)-Et;AICl catalyst system (NBE 9.4 mol%,
ethylene 8 atm, NBE conc. 0.5 M, run 54, Table 4).
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Figure S2-6. DSC thermogram

VCI,(N-2,6-Cl,C¢H3)(0-2,6-Me,C¢H3) (1a)-Et,AIC] catalyst system (NBE 12.1 mol%,
ethylene 8 atm, NBE conc. 1.0 M, run 55, Table 4).
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Figure S2-7. DSC thermogram of poly(ethylene-co-norbornene)

prepared by

VCIy(N-2,6-Cl,CeH3)(0-2,6-F2CsHs) (1b)-E6AICI catalyst system (NBE 8.0 mol%, ethylene

8 atm, NBE conc. 0.5 M, run 56, Table 4).
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Figure S2-8. DSC thermogram

of  poly(ethylene-co-norbornene)
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prepared by

VCI,(N-2,6-Cl,C¢H3)(0-2,6-F,CsHs)  (1b)-Et,AICI1 catalyst system (NBE 14.2 mol%,
ethylene 8 atm, NBE conc. 1.0 M, run 57, Table 4).
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Figure S2-9. DSC thermogram of poly(ethylene-co-norbornene)

prepared by

VCI,(N-2,6-Cl,C¢H3)(0-2,6-F,CsH3) (2a)-Et, AICI catalyst system (NBE 10.0 mol%, ethylene
8 atm, NBE conc. 0.5 M, run 58, Table 4).
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Figure S2-10. DSC thermogram of poly(ethylene-co-norbornene)

prepared by

VCI,(N-2,6-Cl,C¢H3)(0-2,6-F,CsH3) (2a)-Et, AICI catalyst system (NBE 14.3 mol%, ethylene

8 atm, NBE conc. 1.0 M, run 59, Table 4).
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Figure S2-11. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCI,(N-2,6-F,C¢H3)(0-2,6-F,CH3) (2b)-Et, AICI catalyst system (NBE 11.6 mol%, ethylene
8 atm, NBE conc. 0.5 M, run 60, Table 4).
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Figure S2-12. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCI,(N-2,6-F,C¢H3)(0-2,6-F,CH3) (2b)-Et,AICI catalyst system (NBE 16.8 mol%, ethylene
8 atm, NBE conc. 1.0 M, run 61, Table 4).
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Figure S2-13. DSC thermogram
VCIy(N-2,6-Cl,CsH3)(0-2,6-F,C6H3) (1b)-MAO catalyst system (NBE 30.1 mol%, ethylene 8

atm, NBE conc. 4.0 M, run 66, Table 5).
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Figure S2-14. DSC thermogram
VCI,(N-2,6-Cl,CH3)(0-2,6-F,CsH3) (1b)-MAO catalyst system (NBE 35.7 mol%, ethylene 4

atm, NBE conc. 5.0 M, run 68, Table 5).
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Figure S2-15. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCI,(N-2,6-Cl,CcH3)(0-2,6-F,CsH3) (1b)-MAO catalyst system (NBE 41.1 mol%, ethylene 2
atm, NBE conc. 5.0 M, run 69, Table 5).
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Figure S2-16. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCI,(N-2,6-Cl,C¢H3)(0-2,6-Me,C¢H3) (1a)-Et,AIC] catalyst system (NBE 16.4 mol%,
ethylene 8 atm, NBE conc. 2.0 M, run 70, Table 5).
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Figure S2-17. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCI,(N-2,6-Cl,C¢H3)(0-2,6-Me,C¢H3) (1a)-Et,AIC] catalyst system (NBE 21.2 mol%,
ethylene 8 atm, NBE conc. 3.0 M, run 71, Table 5).
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Figure S2-18. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCI,(N-2,6-Cl,C¢H3)(0-2,6-Me,C¢H3) (1a)-Et,AIC] catalyst system (NBE 29.7 mol%,
ethylene 8 atm, NBE conc. 4.0 M, run 72, Table 5).
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Figure S2-19. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCI,(N-2,6-Cl,C¢H3)(0-2,6-Me,C¢H3) (1a)-Et,AIC] catalyst system (NBE 32.5 mol%,
ethylene 8 atm, NBE conc. 5.0 M, run 73, Table 5).
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Figure S2-20. DSC thermogram of poly(ethylene-co-norbornene) prepared by
VCI,(N-2,6-Cl,C¢H3)(0-2,6-Me,C¢H3) (1a)-Et,AIC] catalyst system (NBE 38.8 mol%,
ethylene 2 atm, NBE conc. 5.0 M, run 74, Table 5).





