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1. Polymerization results

Table S1. Norbornene polymerization by complexes Pd2 and Pd3 with different cocatalysts?

ent. cat.  co-cat. Al/Pd 1(°C) yield(g) actP(109  M,c(10%)  PDI°
1 Pd2 MAO 1000 40 1.392 1.67 -d -d
2 Pd2 MMAO 1000 40 1.209 1.45 d -d
3 Pd2 Et,AIC1 500 40 0.074 0.09 0.97 2.55
4 Pd2 EtAICI, 500 40 0.896 1.08 9.12 2.35
5 Pd3 MAO 1000 40 1.190 1.43 d -d
6 Pd3 MAO 1000 40 1.122 1.35 d -d
7 Pd3 Et,AIC1 500 40 0.105 0.13 2.17 1.62
8 Pd3 EtAICI, 500 40 0.853 1.02 9.26 1.94

aPolymerization conditions: Pd complexes, 5 umol; co-cat.,, MAO, 1.4 M in toluene; MMAO, 2.43 M in toluene;
Et,AICL, 0.9 M in n-hexane; EtAICl,, 1.8 M in toluene; norbornene, 20 mmol, 1.883 g; Vo (toluene)= 15 mL; t =
10 min. PAcitivity in units of g-mol™"-h™!. *GPC data in 1,2,4-trichlorobenzene at 150 °C with polystyrene

standards, M, in units of g'mol™". ¢Insoluble polymers.

S2



2. NMR spectra of the complexes Pd1-Pd3.

SHieg & e o o o T [
MqE\,M:d
_Pd
G
4—‘3 T * T t *‘T x TL l
80 75 70 65 60 355 50 45 40 35 30 25 20 15 10 05 0O D5

fl (ppm)
Figure S1. 'H NMR spectrum of complex Pd1 (*Solvent: CH,Cl, and impurities).
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Figure S2. 3C NMR spectrum of complex Pd1.
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Figure S3. 3'P NMR spectrum of complex Pd1.
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Figure S4. '"H NMR spectrum of complex Pd2 (*Solvent: n-hexane and impurities).
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Figure S5. 3C NMR spectrum of complex Pd2 (*Solvent: n-hexane).
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Figure S6. >'P NMR spectrum of complex Pd2.
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Figure S7. 'H NMR spectrum of complex Pd3 (*Solvent: n-hexane, toluene, THF
and CHzClz)
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Figure S8. 3C NMR spectrum of complex Pd3 (*Solvent: n-hexane, toluene, THF
and CHzClz)

S6



3. High resolution mass spectrometry (HRMS) of the complexes

Pd1-Pd3.
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Figure S9. High Resolution Mass Spectrometry (HRMS) of complex Pd1.
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Figure S10. High Resolution Mass Spectrometry (HRMS) of complex Pd2.
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Figure S11. High Resolution Mass Spectrometry (HRMS) of complex Pd3.
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4. X-ray crystallography of the complexes Pd1-Pd3

Table S2. Crystal data and structure refinement for the complexes Pd1-Pd3

Complexes Pd1° Pd2b Pd3?

Identification code Moris563b Moris558b Moris565b

Empirical formula C39H,42C1,N50PPd CagHg1N5OPPd Cr9Hg4C1,N50Pd

Formula weight 692. 96 809. 34 1248. 63

Temperature/K 200. 15 296. 15 296. 15

Crystal system triclinic monoclinic triclinic

Space group P-1 P2,/c P-1

a/A 13. 5869 (9) 16.510(7) 11.1555(12)

b/A 14. 2487(10) 10. 817 (5) 13.2102(14)

c/A 19. 0045(13) 24. 396 (10) 21.891(2)

a/° 104. 6320 (10) 90 75. 266 (2)

pre 90. 5370 (10) 99. 031 (11) 86. 560 (2)

/e 111. 5870 (10) 90 88. 068 (2)

Volume/A3 3288.7(4) 4303 (3) 3113.7(6)

Z 4 4 2

Pealcg/cm® 1. 400 1. 249 1. 332

wmm'! 0. 804 0. 505 0.434

F(000) 1432. 0 1708.0 1294. 0

Crystal sizefmm? 0.3 X 0.12 X 0.21 X 0.15 X 0.18 X 0.15 X
0.09 0.09 0.12

Radiation MoKa (A = Moka (2 = MoKa (A =
0.71073) 0.71073) 0.71073)

20 range for data collection/° 2.23 to 48. 318 2.498 to 50.82 1.926 to 50.72
-15 < h<1b5 - -19<h<18 - -12 < h< 12 -

Index ranges 6<k<l16 - 12<k=<12, - 156 < k < 15, -
21 <1 < 21 29 <1 < 29 26 <1 < 25

Reflections collected 34596 38659 36061
10458 7830 [Rin = 10774 [Riy =

Independent reflections [Rine =0. 0646, 0. 0825, Rgigm = 0.0728, Rgigm =
Reigna = 0.0525] 0. 0759] 0.0771]

Data/restraints/parameters 10458/0/741 7830/0/469 10774/243/787

Goodness-of-fit on F2 1.003 0. 985 1. 048

Final R indexes [I>=26 (I)] Ry = 0. 0294, R; = 0. 0441, Ry = 0. 0547,
wRy, = 0. 0685 wRy = 0. 0869 wRy = 0. 1368

Final R indexes [all data] Ry = 0. 0411, R; = 0.0670, Ry = 0. 0908,
wRy, = 0.0733 wRy = 0.0763 wRy = 0. 1556

Largest diff. peak/hole /e A3 (. 43/-0. 55 0.67/-1.53 1.15/-1. 08

aThere are cocrystallized CH,Cl, molecules in the unit cell. ®There are cocrystallized benzene

molecules in the unit cell.

S8



S9



5. NMR spectra of norbornene homopolymer and copolymers
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Figure S12. Selected 'H NMR spectrum (600 MHz, CDCls, r.t.) of norbornene
homopolymer obtained by Pd2 (Table 1, entry 8).
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Figure S13. Selected 'H NMR spectra of (a) poly(NB-co-1-dodecene) and (b)
poly(NB-co-1-octadecene) obtained by Pd/EtAlCI, system.
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Figure S14. 'H NMR spectra (600 MHz, CDCls, r.t.) of poly(NB-co-1-dodecene)s
obtained by Pd1 (Table 2, (a) entry 1; (b) entry 2; (c) entry 3).
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Figure S15. 'H NMR spectra (600 MHz, CDCls, r.t.) of poly(NB-co-1-dodecene)s
obtained by Pd2 (Table 2, (a) entry 4; (b) entry 5; (c) entry 6).
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Figure S16. 'H NMR spectra (600 MHz, CDCls, r.t.) of poly(NB-co-1-dodecene)s
obtained by Pd3 (Table 2, (a) entry 7; (b) entry 8; (c) entry 9).
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Figure S17. '"H NMR spectra (600 MHz, CDCls, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd1 (Table 2, (a) entry 10; (b) entry 11; (¢) entry 12).
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Figure S18. 'H NMR spectra (600 MHz, CDCls, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd2 (Table 2, (a) entry 13; (b) entry 14; (¢) entry 15).
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Figure S19. '"H NMR spectra (600 MHz, CDCls, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd3 (Table 2, (a) entry 16; (b) entry 17; (¢) entry 18).
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Figure S20. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-dodecene)s

obtained by Pd1 (Table 2, entry 1).
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Figure S21. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-dodecene)s
obtained by Pd1 (Table 2, entry 2).
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Figure S22. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-dodecene)s
obtained by Pd1 (Table 2, entry 3).
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Figure S23. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-dodecene)s
obtained by Pd2 (Table 2, entry 4).

S15



~22.86
~14.30

C'/C4/C8IC8/C7
cr-c1o

90 8 80 75 70 B3 60 55 50 45 4D 3-5 30 25 20 15 Itl 5 0
fl (pm)

Figure S24. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-dodecene)s

obtained by Pd2 (Table 2, entry 5).
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Figure S25. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-dodecene)s
obtained by Pd2 (Table 2, entry 6).
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Figure S26. 13C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-dodecene)s

obtained by Pd3 (Table 2, entry 7).
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Figure S27. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-dodecene)s
obtained by Pd3 (Table 2, entry 8).
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Figure S28. 13C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-dodecene)s
obtained by Pd3 (Table 2, entry 9).
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Figure S29. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd1 (Table 2, entry 10).
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Figure S30. *C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd1 (Table 2, entry 11).
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Figure S31. *C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd1 (Table 2, entry 12).
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Figure S32. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd2 (Table 2, entry 13).
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Figure S33. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd2 (Table 2, entry 14).
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Figure S34. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd2 (Table 2, entry 15).
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Figure S35. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd3 (Table 2, entry 16).
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Figure S36. *C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd3 (Table 2, entry 17).
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Figure S37. 3C NMR spectra (600 MHz, CDCl;, r.t.) of poly(NB-co-1-octadecene)s
obtained by Pd3 (Table 2, entry 18).
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6. GPC data of norbornene homopolymers and copolymers
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Figure S38. GPC trace of PNB obtained by Pd2 from table 1, entry 8.
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Figure S39. GPC trace of PNB obtained by Pd1 from table 1, entry 12.
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Figure S40. GPC trace of PNB obtained by Pd3 from table 1, entry 19.
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Figure S41. GPC trace of poly(NB-co-1-dodecene) obtained by Pd1 from table 2,
entry 1.
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Figure S42. GPC trace of poly(NB-co-1-dodecene) obtained by Pd1 from table 2,
entry 2.
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Figure S43. GPC trace of poly(NB-co-1-dodecene) obtained by Pd1 from table 2,
entry 3.
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Distribution Plots

dwidiogM

° T 1 1 TTTT] T T T T T 1711 T T T 1011

MW Averages

Peak No. Mp Mn Mw Mz Mz+1 Mv PD

1 121014 45775 110479 185083 260091 100435 2.41352
Processed Peak Information

Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 11.8833 133 16.05 -30.617 100 2950.21 100

Figure S44. GPC trace of poly(NB-co-1-dodecene) obtained by Pd2 from table 2,
entry 4.
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1000

MW Averages

Peak No. Mp Mn Mw Mz Mz+1 Mv PD

1 79304 37277 79506 123489 177506 73689  2.13284
Processed Peak Information

Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 11.7 13.2167 16.0833 -66.079 0 472247 100

Figure S45. GPC trace of poly(NB-co-1-dodecene) obtained by Pd2 from table 2,
entry 5.

S26



Distribution Plots
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8
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MW Averages

Peak No. Mp Mn Mw Mz Mz+1 Mv PD

1 47797 21139 46410 78396 113248 42277  2.19547
Processed Peak Information

Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 11.9 13.6 15.8833  -33.175 100 3043.04 100

Figure S46. GPC trace of poly(NB-co-1-dodecene) obtained by Pd2 from table 2,
entry 6.

Distribution Plots

dwidlogh
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1
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MW Averages

Peak No. Mp Mn Mw Mz Mz+1 Mv PD

1 128875 55897 126509 209539 296949 114711 2.26134
Processed Peak Information

Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 11.63 13.2167 15.8367 -45.2854 100 340993 100

Figure S47. GPC trace of poly(NB-co-1-dodecene) obtained by Pd3 from table 2,
entry 7.
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Processed Peak Information
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Figure S48. GPC trace of poly(NB-co-1-dodecene) obtained by Pd3 from table 2,

entry 8.
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Figure S49. GPC trace of poly(NB-co-1-dodecene) obtained by Pd3 from table 2,

entry 9.
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Distribution Plots
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MW Averages

Peak No. Mp Mn Mw Mz Mz+1 Mv PD

1 81150 38987 80295 125200 182760 74465  2.05953
Processed Peak Information

Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 11.7333 13.2 15.9667 -76.5208 0 5449.5 100

Figure S50. GPC trace of poly(NB-co-1-octadecene) obtained by Pd1 from table 2,
entry 10.

Distribution Plots

dwidiogM
T
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MW Averages

Peak No. Mp Mn Mw Mz Mz+1 Mv PD

1 70971 29448 71614 121442 175870 63150  2.43055
Processed Peak Information

Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 12.3 13.7333 162167 -29.997 100 2324.99 100

Figure S51. GPC trace of poly(NB-co-1-octadecene) obtained by Pd1 from table 2,
entry 11.
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Distribution Plots
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MW Averages
Peak No. Mp Mn Mw Mz Mz+1 Mv PD
1 47683 18457 47970 87401 130853 43005  2.59901
Processed Peak Information
Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 12.25 13.9833 16.7 -37.4513 100 397898 100

Figure S52. GPC trace of poly(NB-co-1-octadecene) obtained by Pd1 from table 2,
entry 12.
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MW Averages

Peak No. Mp Mn Mw Mz Mz+1 Mv PD

1 94821 42374 99112 174853 256224 89532  2.33898
Processed Peak Information

Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 11.95 13.4667 159167 -30.9202 100 319849 100

Figure S53. GPC trace of poly(NB-co-1-octadecene) obtained by Pd2 from table 2,
entry 13.
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Distribution Plots
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MW Averages
Peak No. Mp Mn Mw Mz Mz+1 Mv PD
1 77666 33665 75502 126423 179439 68799  2.24274
Processed Peak Information
Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 12.1167  13.6167 16.1333  -28.1641 100 2711.2 100

Figure S54. GPC trace of poly(NB-co-1-octadecene) obtained by Pd2 from table 2,
entry 14.

Distribution Plots
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MW Averages

Peak No. Mp Mn Mw Mz Mz+1 Mv PD

1 43594 18908 42549 70880 100448 38803  2.25032
Processed Peak Information

Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 12.25 13.6667 16.0167 -27.1128 100 2445.55 100

Figure S55. GPC trace of poly(NB-co-1-octadecene) obtained by Pd2 from table 2,
entry 15.
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Distribution Plots
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MW Averages

Peak No. Mp Mn Mw Mz

1 132238 53574 120463 196666
Processed Peak Information

Peak/Trac  Name  Start RT Max RT End RT
e No. (mins) (mins) (mins)

1 11.7 13.2333 15.8

Figure S56. GPC trace of poly(NB-co-1-octadecene) obtained by Pd3 from table 2,

Mz+1
275786

Height
(mV)
-36.7093

entry 16.
Distribution Plots -
2 os] [ #
Mz:m [ I I 7-\7 T Im!w I I T TTT !w\m T T \"j
MW Averages
Peak No. Mp Mn Mw Mz Mz+1 PD
1 74297 30828 73095 127134 184112 2.37106
Processed Peak Information
Peak/Trac  Name  Start RT Max RT End RT Height Area Area
e No. (mins) (mins) (mins) (mV) (mV.sec) (%)
1 12.15 13.65 16.15 -28.4544 0 289295 100

Figure S57. GPC trace of poly(NB-co-1-octadecene) obtained by Pd3 from table 2,

entry 17.
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Distribution Plots
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MW Averages
Peak No. Mp Mn Mw Mz Mz+1 Mv PD
1 40685 18431 40271 68550 98993 36635  2.18496
Processed Peak Information
Peak/Trac  Name  Start RT Max RT End RT Height Height  Area Area
e No. (mins) (mins) (mins) (mV) (%) (mV.sec) (%)
1 12.15 13.7167 159167 -30.9849 100 2919.26 100

Figure S58. GPC trace of poly(NB-co-1-octadecene) obtained by Pd3 from table 2,
entry 18.
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7. DSC data of norbornene homopolymers and copolymers
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Figure S59. DSC curve of NB homopolymer obtained by Pd2 (Table 1, entry 8).
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Figure S60. DSC curve of poly(NB-co-1-dodecene) obtained by Pd1 (Table 2, entry

1.
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Figure S61. DSC curve of poly(NB-co-1-dodecene) obtained by Pd1 (Table 2, entry
2).
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Figure S62. DSC curve of poly(NB-co-1-dodecene) obtained by Pd1 (Table 2, entry
3).
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Figure S63. DSC curve of poly(NB-co-1-dodecene) obtained by Pd2 (Table 2, entry
4).
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Figure S. DSC curve of poly(NB-co-1-dodecene) obtained by Pd2 (Table 2, entry 5).
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Figure S64. DSC curve of poly(NB-co-1-dodecene) obtained by Pd2 (Table 2, entry
6).
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Figure S65. DSC curve of poly(NB-co-1-dodecene) obtained by Pd3 (Table 2, entry
7).
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Figure S66. DSC curve of poly(NB-co-1-dodecene) obtained by Pd3 (Table 2, entry

8).
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Figure S67. DSC curve of poly(NB-co-1-dodecene) obtained by Pd3 (Table 2, entry

9).
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Figure S68. DSC curve of poly(NB-co-1-octadecene) obtained by Pd1 (Table 2, entry
10).
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Figure S69. DSC curve of poly(NB-co-1-octadecene) obtained by Pd1 (Table 2, entry
11).
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Figure S. DSC curve of poly(NB-co-1-octadecene) obtained by Pd1 (Table 2, entry
12).
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Figure S70. DSC curve of poly(NB-co-1-octadecene) obtained by Pd2 (Table 2, entry
13).
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Figure S71. DSC curve of poly(NB-co-1-octadecene) obtained by Pd2 (Table 2, entry
14).
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Figure S72. DSC curve of poly(NB-co-1-octadecene) obtained by Pd2 (Table 2, entry
15).
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Figure S73. DSC curve of poly(NB-co-1-octadecene) obtained by Pd3 (Table 2, entry
16).
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Figure S. DSC curve of poly(NB-co-1-octadecene) obtained by Pd3 (Table 2, entry
17).
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Figure S74. DSC curve of poly(NB-co-1-octadecene) obtained by Pd3 (Table 2, entry
18).

S43



