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1. Synthesis and characterization of DILs
Bis-(3-methyl-1-imidazole)-ethylene diiodide

1-Methylimidazole (0.06 mol) and 1,2-diiodoethane (0.03 mol) were weighed into
a 50ml one-necked flask, 40ml tetrahydrofuran was added as a solvent, and kept stirring
at room temperature for 2 weeks. Then, pure bis-(3-methyl-1-imidazole)-ethylene
diiodized ([C,(Min),][I],) was obtained after filtration, washing and drying.!
Bis-(3-methyl-1-imidazole)-ethylene dichloride

1-Methylimidazole (0.008 mol) and 1,2-diiodoethane (0.004 mol) were weighed
into a 15-mL Ace pressure tube, and then the mixture was heated to 130°C kept stirring
for 12h. Finally, pure bis-(3-methyl-1-imidazole)-ethylene dichloride ([C,(Min),][Cl],)

was obtained after filtration, washing and drying.?
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Fig. S1. 'H NMR of [C,(Min),][Bt], (d;-DMSO, 600 MHz).
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Fig. S2. Fourier Infrared spectroscopy of [Cy(Min),][Br], (KBr).
'"H NMR ((ds-DMSO, 600 MHz) 6 9.21 (s, 2H), 7.74 (s, 2H), 7.71 (s, 2H), 4.75 (s, 4H),

3.86 (s, 6H). FT-IR (KBr, cm™") :3435, 3145, 3015, 1753, 1647, 1557, 1445, 1175, 619.
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Fig. S3. IH NMR of [C3(Min),][Bt], (ds-DMSO, 600 MHz).
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Fig. S4. Fourier Infrared spectroscopy of [C3(Min),][Br], (KBr).
'"H NMR (ds-DMSO, 600 MHz) 6 9.32 (s, 2H), 7.85 (s, 2H), 7.76 (s, 2H), 4.27 (s, 4H),

3.87 (s, 6H), 2.42 (s, 2H). FT-IR (KBr, cm™') :3536, 3150, 3078, 2945, 2853, 1634,

1569, 1460, 1163, 624.
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Fig. S5. IH NMR of [C4(Min),][Bt], (ds-DMSO, 600 MHz).
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Fig. S6. Fourier Infrared spectroscopy of [C4(Min),][Br], (KBr).
"H NMR (ds-DMSO, 600 MHz) 8 9.27 (s, 2H), 7.83 (s, 2H), 7.74 (s, 2H), 4.19 (s, 4H),
3.87 (s, 6H), 1.83 (s, 4H). FT-IR (KBr, cm!) : 3454, 3150, 3082, 2945, 2858, 1632,

1572, 1455, 619.
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Figure S7. IH NMR of [Cs (Min),][Br], (ds-DMSO, 600 MHz).
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Fig. S8. Fourier Infrared spectroscopy of [Cs (Min),][Br]s.
"H NMR (ds-DMSO, 600 MHz) 6 9.26 (s, 2H), 7.83 (t,J= 1.7 Hz, 2H), 7.74 (t, J =
1.7 Hz, 2H), 4.20 (t, J= 7.3 Hz, 4H), 3.86 (s, 6H), 1.41 (t, /= 7.3 Hz, 6H). FT-IR

(KBr, cm') :3447, 3155, 3085, 2940, 2861, 1634, 1574, 1459, 1168, 622.
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Fig. S9. 'H NMR of [C4 (Min),][Br], (d,-DMSO, 600 MHz).
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Fig. S10. Fourier Infrared spectroscopy of [C¢(Min);][Br], (KBr).

"H NMR (ds-DMSO, 600 MHz) 8 9.29 (s, 2H), 7.83 (s, 2H), 7.74 (s, 2H), 4.18 (s, 4H),

3.87 (s, 6H), 1.78 (s, 4H), 1.27 (s, 4H). FT-IR (KBr, cm') :3446, 3147, 3078, 2935,

2858, 1669, 1614, 1567, 1173, 629.
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Fig. S11. "H NMR of [Emin]Br (d;-DMSO, 600 MHz).
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Fig. S12. 13C NMR of [Emin]Br (d;-DMSO, 150 MHz).
'H NMR (ds-DMSO, 600 MHz) § 9.26 (s, 1H), 7.83 (t, J = 1.7 Hz, 1H), 7.74 (t, J =
1.7 Hz, 1H), 4.21 (q, J = 7.3 Hz, 2H), 3.86 (s, 3H), 1.41 (t, /= 7.3 Hz, 3H). *C NMR
(ds-DMSO, 150 MHz) & 136.23 (d, J = 6.9 Hz), 123.50 (s), 121.93 (s), 44.07 (s),

35.69 (d, J = 6.8 Hz).
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Fig. S13. "H NMR of [C5(Min),][Cl], (ds-DMSO, 600 MHz).
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Fig. S14. Fourier Infrared spectroscopy of [Cy(Min),][CI], (KBr).
'H NMR (ds-DMSO, 600 MHz) & 9.53 (s, 2H), 7.86 (s, 2H), 7.78 (s, 2H), 4.83 (s, 4H),

3.86 (s, 6H). FT-IR (KBr, cm™) :3454, 3142, 3073, 1756, 1647, 1562, 1173, 624.
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Fig. S15. "H NMR of [C,(Min)s][1]> (ds-DMSO, 600 MHz).
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Fig. $16. 3C NMR of [C5(Min),][1], (DMSO 150MHZ).

"H NMR (ds-DMSO, 600 MHz) 6 9.05 (s, 2H), 7.73 (s, 2H), 7.63 (s, 2H), 4.70 (s, 4H),

3.85 (s, 6H). 3C NMR (ds-DMSO, 150 MHz) § 136.23 (d, J = 6.9 Hz), 123.50 (s),

121.93 (5), 44.07 (s), 35.69 (d, J = 6.8 Hz).
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Fig. S17. TGA curve of different catalysts.

Table S1. Thermal decomposition temperature of catalysts. ¢

Entry Catalyst Tys50%2(°C)  Tgomax € (°C)
1 [Emin][Br] 255 325
2 [C>(Min),][Br], 300 339
3 [C3(Min),][Bt] 297 326
4 [C4(Min),][Brl 288 320
5 [C5(Min),][Bt] 285 312
6 [Ce(Min),][Br], 288 320
7 [C>(Min),][Cl] 278 305
8 [Co(Min),][1] 269 322

@ Measured by TGA at nitrogen atmosphere.
b Temperature at 5% weight loss (T.s0).

¢ Temperature at maximum weight loss rate.



2. Research on transesterification Kkinetics
Determination of the concentration of phenol
The standard curve of phenol content was determined by the concentration of phenol
and the corresponding peak area under the specified conditions (elution with a 50/50

initial ratio of acetonitrile/water, injection volume was 20 pL, the test temperature was

40 °C)
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Fig. S18 Relationship between phenol concentration and peak area



3. Kinetic study on different transesterification temperature

The reaction temperature had a direct effect on the reversible transesterification
reaction rate and the conversion rate of raw materials. Since the transesterification
process between DPC and ISO was considered a secondary reaction, the following
equation was used to calculate the forward reaction rate and equilibrium constant.?-

k' t=[P]/([Aol>-[P][Ao])

k=k+/[Cat.]

K=[P]eq*([Ao]o-[Pleq[Ao])?

where k* represents the forward reaction rate constant; the reaction time is
expressed by t; [P] is the concentration of phenol; k is the forward reaction rate; [Cat.]
refers to the concentration of the catalyst, which is a constant; [Ag] is the initial
concentration of the functional groups; K is the equilibrium reaction rate constant; [P]eq

is the molar concentration of phenol at equilibrium.
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Fig. S19 Kinetic curve of transesterification at different temperatures.



b [e) own
(@) *IOH (I)'
a
O=C-=Oln o)
g O
* O

O 0-C d e
34 S b 1%
<o o) o) OH 0 0-C-0
2 o a
L V‘O|n80‘ \r0||-80‘

d 1+6

¢ 5 _
130 “C,180 min

140 °C,120 min

I 150 °C,100 min
U 160 °C,90 min
e
| 1 | 1 ///./ | ! 1 1 1 " 1 " |
75 7.0 55 5.0 45 4.0 35

Chemical Shift (ppm)

Fig. S20 Structure comparison of oligomers under different transesterification conditions.

4. Catalyst mechanism
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Fig. S21. '"H NMR of [C,(Min),][Br], after mixing with ISO.
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Fig. S22. '"H NMR of ISO after mixing with [C,(Min),][Br],.
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Fig. S23. Fourier Infrared Spectroscopy of ISO (a), [C,(Min),][Cl], and ISO (b), [C2(Min),][Br],

and ISO (c), [C>(Min),][I], and ISO (d).
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