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1. Additional results in ethylene copolymerization with 2-Allylphenol (AP)

Table S1. Ethylene Copolymerization with 2-Allylphenol (AP) by Cp*TiCly(0O-2,6-"Pr-4-RCsH>)
[R=H (1), SiEt3 (2), Si(i-Pr); (3)|-MAO catalyst systems (in toluene at 50 °C).*

run  cat. ethylene AP’ TIBAC yield? activity® My M, Tw/(Te)? AP"
(umol) /atm /M /equiv. /mg x10* /M4 /°C / mol%

1 1(5.0) 2 0.25 1.1 88.5 110 242 2.38 110.6 4.1
S1° 1(5.0) 2 0.25 1.1 85.4 100  3.16 2.08 111.6

20 1(5.0) 2 0.51 1.1 34.5 40 1.07 1.73 95.3,129.7 (7.8)F
S 1(5.0) 2 0.51 1.1 71.3 90 11.7 1.55 98.5.131.4

3 1(5.0) 2 0.76 1.1 28.5 30 0.71 2.47 83.8,130.2(2.6) (10.5)¢
4 1(0.5) 4 0.25 1.1 169.2 2030 3.82 2.03 125.5 0.9
S3  1(0.5) 4 0.25 1.1 165.8 1990 3.60 2.15 125.7

8 2(0.5) 4 0.25 1.2 183.5 2200 6.23 2.24 122.3 1.2
S4  2(0.5) 4 0.25 1.2 211.3 2540 6.19 2.53 122.4

S5° 2(0.5) 4 0.38 1.2 1475 1770 8.38 1.94 121.8

10 2(0.5) 4 0.76 1.2 1072 1290 3.86 1.87 108.1,123.1,126.5 (4.1)
11 2(0.5) 6 0.25 1.0 1563 1880 11.3 2.23 121.5 1.6
S6  2(2.0) 4 0.25 1.2 373.1 1120 6.00 2.56 119.1

12 2(1.0) 6 0.25 1.0 3239 1940 9.19 2.30 121.7 1.5
S7  2(1.0) 6 0.25 1.0 319.0 1910 6.03 2.02

13 2(1.0) 6 0.25 1.2 3064 1840 6.81 2.21 121.6 1.7
S8 2(1.0) 6 0.25 1.2 311.8 1870 4.87 2.05

17" 3(1.0) 6 0.38 1.2 3951 2370 4.57 1.86 123.6 1.0
18 3(1.0) 6 0.51 1.2 3445 2070 3.8 1091 122.5 1.2

“Conditions: Toluene and 2-allylphenol (AP) total 30.0 mL, d-MAO 3.0 mmol, 50 °C, 10 min.
’Initial AP concentration in mmol/mL (M). Molar ratio of TIBA/AP, TIBA = Al(i-Bu)s.
Isolated yield. ¢Activity in kg-polymer/mol-Ti-h. /GPC data (g/mol) in o-dichlorobenzene vs
polystyrene standards. 4By DSC thermograms. ’Estimated by 'H NMR spectra in C2D»Cly at
110°C. 'MAO 4.0 mmol. /MAO 10.0 mmol. *Estimated AP content as whole polymer.
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Table S2. Ethylene Copolymerization with 2-Allylphenol (AP) by Cp*TiCly(O-2,6-Pr-4-RC¢Hb>)
[R =H (1), SiEts (2), Si(i-Pr); (3)], 1,2,4-Me3CpTiCly(0-2,6-Pr>-4-CsH3) (4), ‘BuCpTiCly(O-2,6-
'Pr,-4-C¢H3) (5)-MAO catalyst systems (in toluene at 50 °C).¢

run cat.  ethylene AP’ yield® activity! My My  Tul(T) AP

(umol)  /atm /M / mg x10*  /My* /°C / mol%

31 1(5.0) 2 0.25 222.7 270 1.98 1.71 106.6 4.7
S9 1(5.0) 2 0.25 2235 270 351 1.72 107.0

32 1(5.0) 2 0.51 89.2 110 1.49 1.66 102.9 6.0
33" 1(5.0) 2 0.51 120.9 150 1.29 1.60 102.1 6.2
35" 2(5.0) 2 025 202.2 240 1.43  1.57 110.8 4.1
S10" 2 (5.0) 2 0.25 196.8 240 2.82 1.76 106,7

36 2 (5.0) 2 0.51 74.4 90 325 1.65 99.0(5.4) 7.2
37" 2(5.0) 2 0.51 117.2 140 0.95 2.19 92.8(2.6) 8.0
22 2 (0.5) 4 025 2725 3270 17.0 2.05 119.6 1.9
S11 2(0.5) 4 0.25  265.1 3180 147 1.86

23 2 (0.5) 4 0.51 125.3 1500 9.68 1.84

24 2 (0.5) 4 0.76 41.0 480 442 1.86 114.5 3.0
39 3(5.0) 2 0.25 2488 300 432 181 108.3 4.2
S12 3(5.0) 2 025 217.5 260 1.68 1.65 107.4

40 3(5.0) 2 0.51 77.2 90 .12 1.73 102.9 6.0
SI13  3(5.0) 2 0.51 71.1 90 0.73 1.86

41" 3(5.0) 2 0.51 89.2 110 0.95 1.58 95.9(4.0) 8.2
49" 3(5.0) 2 0.76 77.9 90 1.06 1.57 91.8(2.5) 9.0
25 3(1.0) 4 0.25 2259 1360 7.01 1.71 117.9 2.2
S14  3(1.0) 4 0.25 2508 1540 522 2.00 118.2

26 3(1.0) 4 0.51 201.0 1200 6.10 2.01 117.0 2.4
S15  3(1.0) 4 0.51 183.9 1130 6.64 1.93

27 3(1.0) 4 0.76 55.8 330 291 195 111.0 3.8
S16 3 (1.0) 4 0.76 52.4 320 298 1.85 115.2

29 4 (5.0) 2 0.25 54.9 70 1.48 2.03 111.8 3.6
S17 4(5.0) 2 0.25 55.2 70 .31 1.73 111.5
S18"  4(5.0) 2 0.25 77.3 90 1.50 1.37 111.8
S19"  4(5.0) 2 0.51 423 50 091 1.70 103.4

28 4 (1.0) 4 0.25 173.5 1050 109 297 121.3

S20  4(1.0) 4 0.25 174.7 1050 11.4 295
S21" 5(5.0) 2 0.25 54.2 70 1.64 1.45 118.8 2.6
30 5(1.0) 4 0.25 84.0 510 6.10 2.19 126.1

S22 5(1.0) 4 0.25 69.0 410 7.28 2.57

“Conditions: toluene and 2-allylphenol (AP) total 30.0 mL, d-MAO 4.0 mmol (10.0 mmol), 1.1
equiv of TIBA and 2, 6-di-tert-butylphenol [based on mole ratio of -OH group (AP), TIBA = Al(i-
Bu)s], 50 °C, 10 min. ‘Initial AP concentration in mmol/mL(M). ‘Isolated yield. “Activity in
kg-polymer/mol-Ti-h. °GPC data (g/mol) in o-dichlorobenzene vs polystyrene standards. /By
DSC thermograms. Estimated by ‘H NMR spectra in C2D2Clg at 110 °C.  "MAO 10.0 mmol.
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2. Selected NMR spectra in the copolymers
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Figure S1. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)
prepared by 1-MAO catalyst system at 50 °C, AP 0.51 M, ethylene 2 atm (Table 1, run 2, AP 7.8

mol%).
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Figure S2. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)
prepared by 1-MAO catalyst system at 50 °C, AP 0.25 M, ethylene 2 atm (Table 1, run 1, AP 4.1

mol%).
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Figure S3. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)

prepared by 1-MAO catalyst system at 50 °C, AP 0.76 M, ethylene 2 atm (Table 1, run 3, AP 10.5

mol%).
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Figure S4. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)
prepared by 2-MAO catalyst system at 50 °C, AP 0.25 M, ethylene 2 atm (Table 1, run 5, AP 4.5
mol%).
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Figure S5. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)

prepared by 2-MAO catalyst system at 50 °C, AP 0.51 M, ethylene 2 atm (Table 1, run 6, AP 7.1

mol%).
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Figure S6. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)
prepared by 2-MAO catalyst system at 50 °C, AP 0.76 M, ethylene 2 atm (Table 1, run 7, AP 8.2
mol%).
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Figure S7. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)

prepared by 2-MAO catalyst system at 50 °C, AP 0.51 M, ethylene 4 atm (Table 1, run 9, AP 1.9

mol%).
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Figure S8. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)
prepared by 2-MAO catalyst system at 50 °C, AP 0.25 M, ethylene 4 atm (Table 2, run 22, AP 1.9

mol%).
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Figure S9. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)

prepared by 2-MAO catalyst system at 50 °C, AP 0.76 M, ethylene 4 atm (Table 2, run 24, AP 3.0

mol%).
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Figure S10. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d» at 110 °C) for poly(ethylene-co-AP)
prepared by 3-MAO catalyst system at 50 °C, AP 0.76 M, ethylene 4 atm (Table 2, run 25, AP 2.2
mol%).

S8



e ; . A_JUU

it T Bl L
2.00 1.10 112 102 2m 1.04 112.11

80 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

Figure S11. '"H NMR spectrum (1,1,2,2-tetrachloroethane-d, at 110 °C) for poly(ethylene-co-AP)

prepared by 3-MAO catalyst system at 50 °C, AP 0.76 M, ethylene 4 atm (Table 2, run 27, AP 3.8

mol%).
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Figure S12. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)
prepared by 4-MAO catalyst system at 50 °C, AP 0.25 M, ethylene 2 atm (Table 2, run 29, AP 3.6
mol%).
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Figure S13. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)

prepared by 1-MAO catalyst system at 50 °C, AP 0.25M, ethylene 2 atm (Table 3, run 31, AP 4.7

mol%).
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Figure S14. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)
prepared by 1-MAO catalyst system at 50 °C, AP 0.51M, ethylene 2 atm. (Table 3, run 32, AP 6.0
mol%).
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Figure S15. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)

prepared by 1-MAO catalyst system at 50 °C, AP 0.76 M, ethylene 2 atm (Table 3, run 34, AP 10.3

mol%).
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Figure S16. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d» at 110 °C) for poly(ethylene-co-AP)
prepared by 2-MAO catalyst system at 50 °C, AP 0.51 M, ethylene 2 atm (Table 3, run 36, AP 7.2

mol%).
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Figure S17. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)

prepared by 2-MAO catalyst system at 50 °C, AP 0.51 M, ethylene 2 atm (Table 3, run 37, AP 8.0

mol%).
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Figure S18. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)
prepared by 2-MAO catalyst system at 50 °C, AP 0.76 M, ethylene 2 atm (Table 3, run 38, AP 11.7

mol%).
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Figure S19. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d» at 110 °C) for poly(ethylene-co-AP)
prepared by 3-MAO catalyst system at 50 °C, AP 0.25 M, ethylene 2 atm (Table 3, run 39, AP 4.2

mol%).
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Figure S20. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d» at 110 °C) for poly(ethylene-co-AP)
prepared by 3-MAO catalyst system at 50 °C, AP 0.51 M, ethylene 2 atm (Table 3, run 40, AP 6.0

mol%).
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Figure S21. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-AP)

prepared by 3-MAO catalyst system at 50 °C, AP 0.51 M, ethylene 2 atm (Table 3, run 41, AP 8.2

mol%).
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Figure S22. 'H NMR spectrum (1,1,2,2-tetrachloroethane-d» at 110 °C) for poly(ethylene-co-AP)
prepared by 3-MAO catalyst system at 50 °C, AP 0.76 M, ethylene 2 atm (Table 3, run 42, AP 9.0

mol%).
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Figure S23. (a,b) >*C NMR spectra and (c) dept spectrum (in 1,1,2,2-tetrachloroethane-d> at 110
°C) for (a) allylphenol (AP) and (b,c) poly(ethylene-co-AP) (Table 3, run 37, AP 8.0 mol%).

(@) '3C NMR spectrum of the sample run 35 (by cat.2)
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Figure S24. (a) 3C NMR and (b) dept spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for
poly(ethylene-co-AP) (Table 3, run 35, AP 4.1 mol%).
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(a) '*C NMR spectrum of the sample run 37 (by cat.2)
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Figure S25. (a) 3C NMR and (b) dept spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for
poly(ethylene-co-AP) (Table 3, run 37, AP 8.0 mol%).

(a) *C NMR spectrum of the sample run 38 (by cat.2)
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Figure S26. (a) 3*C NMR and (b) dept spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for
poly(ethylene-co-AP) (Table 3, run 38, AP 11.7 mol%).
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Figure S27. 3C NMR spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-
AP) (Table 2, run 24, AP 3.0 mol%).

(a) '*C NMR spectrum of the sample run 31 (by cat.1)
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Figure S28. (a) 3*C NMR and (b) dept spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for
poly(ethylene-co-AP) (Table 3, run 31, AP 4.7 mol%).
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Figure S29. 3C NMR spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-
AP) (Table 3, run 32, AP 6.0 mol%).
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Figure S30. 3C NMR spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-
AP) (Table 3, run 34, AP 10.3 mol%).

S18



(a) '*C NMR spectrum of the sample run 21 (by cat.1)
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Figure S31. (a) 3C NMR and (b) dept spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for
poly(ethylene-co-AP) (Table 2, run 21, AP 3.0 mol%).
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Figure S32. ''3C NMR spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-
AP) (Table 2, run 27, AP 3.8 mol%).

S19



s

160 150 140 130 120 110 Sus

50 45 40 35 30 25 20 15 10
1 (ppm)

Figure S33. 3C NMR spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-
AP) (Table 3, run 41, AP 8.2 mol%).

(@) 3C NMR spectrum of the sample run 42 (by cat.3)
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Figure S34. (a) 3C NMR and (b) dept spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for
poly(ethylene-co-AP) (Table 3, run 42, AP 9.0 mol%).
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Figure S35. 3C NMR spectrum (in 1,1,2,2-tetrachloroethane-d> at 110 °C) for poly(ethylene-co-
AP) (Table 2, run 29, AP 3.6 mol%).
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3. Selected DSC thermograms in the copolymers.

Temp./ °C
-50 20 10 40 70 100 130
Cat.2 (AP 0.51M, AP 1.9 mol%)

Cat.2 (AP 0.25M, AP 1.2 mol%)

Endo

Cat.1 (AP 0.25M, AP 0.9 mol%)

Figure S36. DSC thermograms for resultant polymers in ethylene copolymerization of allylphenol
(AP) by 1,2-MAO catalyst systems, ethylene 4 atm. The detailed data are shown in Table 1.

Temp./ °C

T T T
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Cat.3 (AP 0.51M, AP 1.2 mol%)
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Cat.2 (AP 0.38 M, AP 2.1 mol%)

Endo

Cat.2 (AP 0.25 M, AP 1.7 mol%)

Figure S37. DSC thermograms for resultant polymers in ethylene copolymerization of allylphenol
(AP) by 2,3-MAO catalyst systems, ethylene 6 atm. The detailed data are shown in Table 1.
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Temp./ °C
-20 10 40 70 100 130

-50
AP 0.76M, 4atm, AP 3.0 mol%

AP 0.51M, 4atm, AP 2.3 mol%

Endo

AP 0.25M, 4atm, AP 2.2 mol%

Figure S38. DSC thermograms for resultant polymers in ethylene copolymerization of allylphenol
(AP) by 1-MAO catalyst system with pretreatment of AP with Al'Bus and 2,6-Bu,C¢H4OH,

ethylene 4 atm. The detailed data are shown in Table 2 (runs 19-21).

Temp./ °C

-20 10 40 70 100 130

-50

AP 0.76M, 4 atm, AP 3.0 mol%

Endo

AP 0.25M, 4 atm, AP 1.9 mol%

Figure S39. DSC thermograms for resultant polymers in ethylene copolymerization of allylphenol
(AP) by 2-MAO catalyst system with pretreatment of AP with AlI'Bus and 2,6-'Bu,C¢H4OH,
ethylene 4 atm. The detailed data are shown in Table 2 (runs 22-24).
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Temp./ °C

-20 10 40 70 100 130

AP 0.76M, 4 atm, AP 3.8 mol%

AP 0.51M, 4 atm, AP 2.4 mol%

Endo

AP 0.25M, 4 atm, AP 2.2 mol%

Figure S40. DSC thermograms for resultant polymers in ethylene copolymerization of allylphenol
(AP) by 3-MAO catalyst system with pretreatment of AP with Al'Bus and 2,6-'Bu>CsH4OH,

ethylene 4 atm. The detailed data are shown in Table 2 (runs 25-27).

Temp./ °C

-50 -20 10 40 70 100 130
AP 0.76M, 2atm AP 10.3 mol%

AP 0.51M, 2atm AP 6.2 mol%

Endo

AP 0.25M, 2atm AP 4.7 mol%

Figure S41. DSC thermograms for resultant polymers in ethylene copolymerization of allylphenol
(AP) by 1-MAO catalyst system with pretreatment of AP with Al'Bus and 2,6-Bu,C¢H4OH,
ethylene 2 atm. The detailed data are shown in Table 3 (runs 31,33,34).
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Temp./ °C
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AP 0.76 M 2 atm 9.0 mol%
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Figure S42. DSC thermograms for resultant polymers in ethylene copolymerization of allylphenol
(AP) by 3-MAO catalyst system. The detailed data are shown in Table 3 (runs 39,40,42).
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