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1. Materials and Methods

Toluene and other solvents used for catalyst synthesis and polymerization were purified using 

an MBraun SPS-800 system. Polymerization-grade ethylene was purified using an ethylene 

purification system developed by the Dalian Institute of Chemical Physics, CAS. 2-Allylphenol 

was dried over anhydrous CaSO4 and distilled under reduced pressure. Eugenol, estragole and 

allylbenzene were commercially available and were verified by 1H NMR prior to use. 4-

Allylphenol[1], 2-methoxy allylbenzene[2], 2-allylphenoxy trimethylsilane[3], and 2-allylphenoxy 

triisopropylsilane[4] were prepared according to literature procedures and were verified by 1H 

NMR.

Trimethylaluminum (TMA), triethylaluminum (TEA), triisobutylaluminium (TIBA) and 

diethylaluminum chloride (DEAC) were purchased from Jiangsu Yongjian Chemical Co., Ltd as 

neat liquids, and were diluted with toluene to 1.0 M solutions before use. Ethylaluminum 

dichloride (1.8 M in toluene) was purchased as a commercial reagent.

All air- and moisture-sensitive manipulations were carried out under high purity argon or 

nitrogen using standard Schlenk techniques or in a glovebox. 1H NMR, 13C NMR, DEPT-135, 

COSY, HSQC and HMBC spectra were recorded on Agilent (400 MHz, 600 MHz) or Varian (400 

MHz) NMR spectrometer. Number-average molecular weight (Mn), weight-average molecular 

weight (Mw), and dispersity (Ð) were determined using an Agilent PL-GPC 220 high-temperature 

gel permeation chromatograph at 150 °C (polystyrene calibration; 1,2,4-trichlorobenzene; 150°C). 

Poly(E-co-2-allylphenol) was acetylated prior to GPC analysis. DSC measurements were 

performed on a TA Instruments DSC 2500. Samples were heated from -80 °C to 180 °C at 10 °C 

/min under a nitrogen atmosphere, cooled to -80 °C at 10 °C /min for two cycles. The reported 

DSC data were collected from the second heating cycle.

2. General Procedure for Olefin Copolymerizations with Polar Monomer

(a) Polar monomer pretreated with Et2AlCl in situ.

Under 1 atm of ethylene, a flame-dried two-neck flask equipped with a stir bar was charged 

with the specified amounts of toluene and Et2AlCl solution at desired temperature. After stirring 

for 10 min, the polar monomer was added dropwise. The resulting mixture was stirred for 10 min, 

and then a toluene solution of the Ni catalyst was added to initiate the polymerization. The reaction 

mixture was quenched by pouring into 250 mL of acidified MeOH (concentrated HCl/MeOH = 
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1/10, v/v) and stirring at room temperature overnight. The precipitated polymer was collected by 

filtration, washed with MeOH, and dried under vacuum at 60 °C to a constant weight.

(b) Polar monomer pretreated with masking reagents for 12 h.

A flame-dried Schlenk tube equipped with a stir bar was charged with the specified amount 

of toluene and the masking reagent at 30 °C under argon atmosphere. The polar monomer was 

then added dropwise, and the mixture was stirred at 30 °C for 12 h prior to use in polymerization.

Under 1 atm of ethylene, a flame-dried two-neck flask equipped with a stir bar was charged 

with the specified amounts of toluene and Et2AlCl solution at 30 °C. After 10 min, the polar 

monomer solution pretreated with the masking reagent was added. The resulting mixture was 

stirred for 10 min, and then a toluene solution of the Ni catalyst was added to initiate 

polymerization. The reaction mixture was quenched by pouring into 250 mL of acidified MeOH 

(concentrated HCl/MeOH = 1/10, v/v), and the suspension was stirred at room temperature 

overnight. The precipitated polymer was collected, washed with MeOH, and dried under vacuum 

at 60 °C to a constant weight.

3. Acetylation Procedure for Poly(E-co-2-allylphenol)

A thick-wall sealed vessel equipped with a stir bar was charged with poly(E-co-2-allylphenol) 

(~50 mg) and 1,2-dichlorobenzene (8 mL) under argon atmosphere. The mixture was heated to 60 

°C until the polymer fully dissolved and then allowed to cool to room temperature. Et3N (2 mL) 

and AcCl (0.25 mL) were added, the vessel was sealed, and the mixture was reheated to 60 °C. 

After stirring for 30 min, the hot reaction solution was poured into MeOH (100 mL). The 

precipitated polymer was collected by filtration, washed with MeOH, and dried under vacuum at 

60 °C to a constant weight. The polymer product was characterized by 1H NMR, confirming 

complete conversion of phenol to acetate groups.



S5

4. NMR Spectra of Comonomers
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Figure S1. 1H NMR spectrum (400 MHz) of eugenol in CDCl3.
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Figure S2. 1H NMR spectrum (400 MHz) of estragole in CDCl3.
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Figure S3. 1H NMR spectrum (400 MHz) of 2-allylphenol in CDCl3.
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Figure S4. 1H NMR spectrum (400 MHz) of allylbenzene in CDCl3.
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Figure S5. 1H NMR spectrum (400 MHz) of 4-allylphenol in CDCl3.
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Figure S6. 1H NMR spectrum (400 MHz) of 2-methoxy allylbenzene in CDCl3.
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Figure S7. 1H NMR spectrum (400 MHz) of 2-allylphenoxy trimethylsilane in CDCl3.
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Figure S8. 1H NMR spectrum (400 MHz) of 2-allylphenoxy triisopropylsilane in CDCl3.
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5. NMR Assignments of Poly(E-co-2-allylphenol)
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Figure S9. NMR assignments of poly(E-co-2-allylphenol)
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Figure S10. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, entry 2 & Table 

2, entry 1) in 1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S11. 13C NMR spectrum (150 MHz) of poly(E-co-2-allylphenol) (Table 3, entry 2 & Table 

2, entry 1) in 1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S12. DEPT 135 spectrum of poly(E-co-2-allylphenol) (Table 3, entry 2 & Table 2, entry 

1) in 1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S13. COSY spectrum of poly(E-co-2-allylphenol) (Table 3, entry 2 & Table 2, entry 1) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S14. HSQC spectrum of poly(E-co-2-allylphenol) (Table 3, entry 2 & Table 2, entry 1) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S15. HMBC spectrum of poly(E-co-2-allylphenol) (Table 3, entry 2 & Table 2, entry 1) 

in 1,1,2,2-tetrachloroethane-d2 at 120 °C.

6. Calculations of Comonomer Incorporation and Branching.

The 2-allylphenol comonomer content was determined by quantitative 1H NMR analysis. The 

comonomer composition is expressed as a mole fraction of 2-allylphenol (x) and ethylene (1-x). 

For quantification, the combined integral of signals b, b', c, c', h and i (denoted as Ib+b'+c+c'+h+i) 

was defined as n, and the combined integral of signals a and a' (denoted as Ia+a') was normalized 

to 2.
2𝑥

3𝑥 + 4(1 ‒ 𝑥)
=

2
𝑛

𝑥 =  
4

𝑛 + 1
× 100%

The comonomer contents of other copolymers, i.e. poly(E-co-eugenol), poly(E-co-estragole), 

poly(E-co-allylbenzene), poly(E-co-4-allylphenol), poly(E-co-2-methoxy allylbenzene), poly(E-

co-2-allylphenoxy trimethylsilane), and poly(E-co-2-allylphenoxy triisopropylsilane) were 

determined from quantitative 1H NMR analysis using the same method as described above.

The amount of methyl groups (NMe groups/1000C) based on the 1H NMR spectra was determined 

according to literature methods[5, 6].

NMe groups/1000C = 2×IMe/(3×Itot)×1000
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7. Representative NMR Spectrum of Poly(E-co-2-allylphenol) after Acetylation
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Figure S16. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 2, Entry 3) after 

acetylation in 1,1,2,2-tetrachloroethane-d2 at 120 °C.

8. NMR Spectra of polymer samples from Table 1
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Figure S17. 1H NMR spectrum (600 MHz) of poly(E-co-eugenol) (Table 1, Entry 1) in 1,1,2,2-

tetrachloroethane-d2 at 120 °C.
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Figure S18. 1H NMR spectrum (600 MHz) of poly(E-co-estragole) (Table 1, Entry 2) in 1,1,2,2-

tetrachloroethane-d2 at 120 °C.
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Figure S19. 1H NMR spectrum (600 MHz) of poly(E-co-allylbenzene) (Table 1, Entry 4) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S20. 1H NMR spectrum (600 MHz) of poly(E-co-4-allylphenol) (Table 1, Entry 5) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S21. 1H NMR spectrum (600 MHz) of poly(E-co-2-methoxy allylbenzene) (Table 1, Entry 

6) in 1,1,2,2-tetrachloroethane-d2 at 120 °C.
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9. NMR Spectra of polymer samples from Table 2
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Figure S22. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 2, Entry 2 & Table 

1, entry 3) in 1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S23. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 2, Entry 3) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S24. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 2, Entry 4) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S25. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 2, Entry 5) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S26. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 2, Entry 6) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S27. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 2, Entry 7) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S28. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 2, Entry 8) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S29. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 2, Entry 9) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S30. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenoxy trimethylsilane) (Table 

2, Entry 10) in 1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S31. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenoxy trimethylsilane) (Table 

2, Entry 11) in 1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S32. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenoxy triisopropylsilane) 

(Table 2, Entry 12) in 1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S33. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenoxy triisopropylsilane) 

(Table 2, Entry 13) in 1,1,2,2-tetrachloroethane-d2 at 120 °C.

10. NMR Spectra of polymer samples from Table 3



S22

12345678
δppm

89.35767.322.000.971.141.172.26

2.
59

2.
60

2.
67

4.
50

6.
00

6.
79

6.
80

6.
89

6.
91

7.
09

7.
10

7.
11

7.
12

7.
14

7.
15

7.
17

Figure S34. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, Entry 1) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S35. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, Entry 3) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S36. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, Entry 4) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S37. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, Entry 5) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S38. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, Entry 6) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S39. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, Entry 7) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S40. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, Entry 8) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S41. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, Entry 9) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.
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Figure S42. 1H NMR spectrum (600 MHz) of poly(E-co-2-allylphenol) (Table 3, Entry 10) in 

1,1,2,2-tetrachloroethane-d2 at 120 °C.

11. GPC Traces of Polymer Samples

Figure S43. GPC trace of poly(E-co-estragole) (Table 1, Entry 2).
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Figure S44. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 1, Entry 3).

Figure S45. GPC trace of poly(E-co-2-methoxy allylbenzene) (Table 1, Entry 6).
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Figure S46. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 2, Entry 1).

Figure S47. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 2, Entry 3).
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Figure S48. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 2, Entry 4).

Figure S49. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 2, Entry 5).
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Figure S50. GPC trace of poly(E-co-2-allylphenol) (Table 2, Entry 6).

Figure S51. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 2, Entry 7).
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Figure S52. GPC trace of poly(E-co-2-allylphenol) (Table 2, Entry 8).

Figure S53. GPC trace of poly(E-co-2-allylphenol) (Table 2, Entry 9).
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Figure S54. GPC trace of poly(E-co-2-allylphenoxy triisopropylsilane) (Table 2, Entry 12).

Figure S55. GPC trace of poly(E-co-2-allylphenoxy triisopropylsilane) (Table 2, Entry 13).
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Figure S56. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 3, Entry 1).

Figure S57. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 3, Entry 3).
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Figure S58. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 3, Entry 4).

Figure S59. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 3, Entry 5).
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Figure S60. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 3, Entry 6).

Figure S61. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 3, Entry 7).
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Figure S62. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 3, Entry 8).

Figure S63. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 3, Entry 9).
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Figure S64. GPC trace of poly(E-co-2-allylphenol) after acetylation (Table 3, Entry 10).

12. DSC Traces of Polymer Samples

Figure S65. DSC trace of poly(E-co-2-allylphenol) (Table 1, Entry 3).
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Figure S66. DSC trace of poly(E-co-2-allylphenol) (Table 2, Entry 1).

Figure S67. DSC trace of poly(E-co-2-allylphenol) (Table 2, Entry 3).
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Figure S68. DSC trace of poly(E-co-2-allylphenol) (Table 2, Entry 4).

Figure S69. DSC trace of poly(E-co-2-allylphenol) (Table 2, Entry 5).
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Figure S70. DSC trace of poly(E-co-2-allylphenol) (Table 2, Entry 6).

Figure S71. DSC trace of poly(E-co-2-allylphenol) (Table 2, Entry 7).
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Figure S72. DSC trace of poly(E-co-2-allylphenol) (Table 2, Entry 8).

Figure S73. DSC trace of poly(E-co-2-allylphenol) (Table 2, Entry 9).
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Figure S74. DSC trace of poly(E-co-2-allylphenol) (Table 3, Entry 1).

Figure S75. DSC trace of poly(E-co-2-allylphenol) (Table 3, Entry 3).
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Figure S76. DSC trace of poly(E-co-2-allylphenol) (Table 3, Entry 4).

Figure S77. DSC trace of poly(E-co-2-allylphenol) (Table 3, Entry 5).
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Figure S78. DSC trace of poly(E-co-2-allylphenol) (Table 3, Entry 6).

Figure S79. DSC trace of poly(E-co-2-allylphenol) (Table 3, Entry 7).
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Figure S80. DSC trace of poly(E-co-2-allylphenol) (Table 3, Entry 8).

Figure S81. DSC trace of poly(E-co-2-allylphenol) (Table 3, Entry 9).
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Figure S82. DSC trace of poly(E-co-2-allylphenol) (Table 3, Entry 10).

13. NMR Spectra of 2-allylphenol + DEAC Mixture
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Figure S83. 1H NMR spectrum (400 MHz) of 2-allylphenol + DEAC (1:1) in C6D6 at 30 °C for 

12 h.



S47

0123456789
δppm

2.504.172.002.020.991.950.890.99

a

c

b

aryl-H

e

d

Figure S84. 1H NMR spectrum (400 MHz) of 2-allylphenol + DEAC (1:1) in C6D6 after 1 week.
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Figure S85. 13C NMR spectrum (100 MHz) of 2-allylphenol + DEAC (1:1) in C6D6 after 1 week.
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14. Water Contact Angle Measurements

Figure S86. Water contact angle measurements on three representative samples: branched PE 

prepared by ethylene homopolymerization with cat. c (a); PE/2-allylphenol copolymer from Table 

3, entry 7 (b); the corresponding acetylated copolymer (c).
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