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Materials

Dimethyl carbonate (99%), isosorbide (98%), phenol (PH, 99.5%), pyrocatechol (PY, 99%),
resorcinol (RE, 99%), hydroquinone (HQ, 99%), tetramethylammonium hydroxide solution
([INy111] OH, 25 wt % in H,0), tetraecthylammonium hydroxide solution ([N22,] OH, 25 wt % in
H,0), tetrapropylammonium hydroxide solution ([Ns3333] OH, 25 wt % in H,0),
tetrabutylammonium hydroxide solution ([Ns4s4] OH, 40 wt % in MeOH) were bought from
Aladdin Co. Ltd. Isosorbide was purified by recrystallization for four times in acetone, and the

other chemicals were used without any further purification.
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Table S1. The terminal groups of the oligomer by different ILs catalyst ¢

Oligomer terminal groups *

Entry Catalyst Endo-CH; Endo-OH
Methylation Endo-CH; Exo-CH; -OH Endo-OH Exo-OH
/Exo-CHj /Exo-OH
ol [
(Y ol
1 G 0.332 0.163 0.169 0.96 0.119 0.067 0.052 1.29
e e
2 \ '°\©/°7 . 0.256 0.121 0.135 0.90 0.073 0.041 0.032 1.28
.l I+
3 ’T;@;F 0.197 0.096 0.101 0.96 0.060 0.033 0.027 1.22
4 \'N(T < > \'NC\ 0.057 0.026 0.031 0.84 0.186 0.106 0.080 1.33
)’,o 0,) 5 A . . . . . .

o
5 N-O o N 0.129 0.051 0.078 0.71 0.207 0.122 0.085 1.39
~ & ~ L

6 \\bN o \;,\*Nf// 0.154 0.066 0.088 0.75 0.242 0.139 0.103 1.35
4 (1) Transesterification: 101 kPa, (160 °C, 60 min)-(180 °C, 60 min). (2) Polycondensation: 5 Pa, 230 °C, 60 min, n(DMC):n(ISB)= 7:1,

and catalyst amount of 8x10* mol. » The peak integration of the proton from isosorbide in the repeating unit (peak 3 at § 4.88 ppm in

Figure. 1) was normalized to be 1, and the contents of other terminal groups at the end of the polymer chain were calculated on this basis.
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Table S2. The terminal groups of the PIC by different ILs catalyst ¢

PIC terminal groups *

Entry Catalyst Endo-CHy/ Endo-OH/
Methylation Endo-CHj; Exo-CH; -OH Endo-OH Exo-OH
Exo-CH; Exo-OH
I
| o ol
1 G 0.267 0.146 0.121 1.21 0.035 0.020 0.015 1.33
el e
2 "°\©/°" 0.249 0.131 0.118 1.11 0.026 0.014 0.012 1.17
.| e
3 = —o@o— | 0.235 0.142 0.093 1.53 0.077 0.045 0.032 1.41
N L
4 P Q 0,)”’\ 0.018 0.011 0.007 1.57 0.071 0.040 0.031 1.29
5 \Nd{ }:Lwr/ 0.047 0.028 0.019 1.47 0.050 0.029 0.021 1.38
~ U~
6 N O~ N 0.028 1.84 0.077 0.045 0.032 1.41

e T:Oj) \j 0.078 0.050

4 (1) Transesterification: 101 kPa, (160 °C, 60 min)-(180 °C, 60 min). (2) Polycondensation: 5 Pa, 230 °C, 60 min, n(DMC):n(ISB)= 7:1,

and catalyst amount of 8x10* mol. * The peak integration of the proton from isosorbide in the repeating unit (peak 3 at & 4.88 ppm in

Figure. 1) was normalized to be 1, and the contents of other terminal groups at the end of the polymer chain were calculated on this basis.
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Table S3 Catalysts screening for synthesizing PIC via melt polycondensation of ISB and DMC ¢

Molecular weight ¢

ISB PIC terminal groups *
Entry Catalyst (g/mol)
Con.c (%)
-OH Methylation Carboxymethylation My
|+ +|
1 ’“\‘EOO’—“F 98 0.077 0.235 0.377 21700
‘ (
2 B“% ox’)N\ 98 0.071 0.018 0.421 23300

3 b%@;({ 91 0.050 0.047 0.337 17600

4 \{@;\){ 86 0.077 0.078 0.321 14500

el

4 (1) Transesterification: 101 kPa, (160 °C, 60 min)-(180 °C, 60 min). (2) Polycondensation: 5 Pa, 230 °C, 60 min, n(DMC):n(ISB)= 7:1,
and catalyst amount of 8x10* mol. » The peak integration of the proton from ISB in the repeating unit (peak 3 at & 4.88 ppm in Figure 1)
was normalized to be 1, and the contents of other terminal groups were calculated on this basis. ¢ Determined by GC. ¢ Determined by
DMF-GPC using polystyrene standards (RI detector). The average of date was obtained by three times measurements to ensure the

accuracy of the results.

S5



Table S4. The terminal groups of the oligomer and PIC by [Ny2,], [HQ] catalyst ¢

Terminal groups *

Time(h
Entry Catalyst Stage Endo-CHy/ Endo-OH/
) Methylation Endo-CHj; Exo-CH; -OH Endo-OH Exo-OH
Exo-CHj Exo-OH
1 o 3 1 0.080 0.034 0.067 0.51 0.659  0.348 0311 1.12
2 = 2 0.057 0.026 0.031 0.84 0.186  0.106  0.080 1.33
C g
3 )?O(’)\ 1 0.018 0.011 0.007 1.57 0.071  0.040  0.031 1.29
o]
4 §‘ § 2 0.015 0.009 0.006 1.50 0.045  0.028  0.017 1.65
g
5 3 0.016 0.01 0.006 1.60 0.035  0.021 0.014 1.50

@ (1) Transesterification: 101 kPa, 160-180 °C. (2) Polycondensation: 5 Pa, 230 °C, 60 min, n(DMC):n(ISB)= 7:1, and catalyst amount of
8x10* mol. » The peak integration of the proton from isosorbide in the repeating unit (peak 3 at § 4.88 ppm in Figure. 1) was normalized

to be 1, and the contents of other terminal groups at the end of the polymer chain were calculated on this basis.
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Fig. S1 The 'H NMR spectrum of [Ny1;], [PY] (D,0).
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Fig. S2 The 13C NMR spectrum of [Ny;11], [PY] (D,0).

[Ni1lz [PY]: "H NMR (600 MHz, D,0) &: 3.16 (24H, s, 8 X CH;), 6.71 (2H, m), 6.81 (2H, m). 3C NMR (600
MHz, D,0) &: 147.7, 119.2, 115.9, 55.1.

S7



4,81

—.

-

e |10

=

T T
7.6 74 7.2 10 68 66 64 62 60 58 56 54 5Z 50 48 46 44 42 40 B
£1 (ppm)

@
=3
®
S
X}
ra

28 2.6

Fig. S3 The 'H NMR spectrum of [Ny;1;], [RE] (CD;0D).
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Fig. S4 The 3C NMR spectrum of [Ny;1,], [RE] (D,0).

[N1111]2 [RE]: 'TH NMR (600 MHz, CD;0D) &: 3.03 (24H, s, 8 X CH3), 6.00 (2H, m), 6.07 (1H, m), 6.74 (1H, m).
13C NMR (600 MHz, D,0) 8: 161.6, 130.1, 106.5, 104.8, 55.1.
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Fig. S5 The 'H NMR spectrum of [N;1,], [HQ] (D,0).
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Fig. S6 The 13C NMR spectrum of [Ny;1;], [HQ] (D,0).

[Ni111l2 [HQJ: 'H NMR (600 MHz, D,0) 5: 3.14 (24H, s, 8 X CHj), 6.67 (4H, s,). 13C NMR (600 MHz, D,0) &:
150.2, 116.9, 55.1.
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Fig. S7 The 'H NMR spectrum of [N ], [HQ] (D,0).
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Fig. S8 The 13C NMR spectrum of [Ny22,]> [HQ] (D,0).

[Na222]2 [HQ]: "H NMR (600 MHz, D,0) &: 1.21 (24H, m, 8 X CH;), 3.18 (16H, m, 8 X CH,), 6.65 (4H, s,). 13C
NMR (600 MHz, D,0) &: 149.2, 116.4, 55.8, 6.5.
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Fig. S9 The 'TH NMR spectrum of [N3333], [HQ] (D,0).
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Fig. S10 The 3C NMR spectrum of [N3333]," [HQ] (D,0).

[N3333]2 [HQJ: 'H NMR (600 MHz, D,0) &: 0.94 (24H, m, 8 X CHs), 1.68 (16H, m, 8 X CH,), 3.12 (16H, m,
8 X CH,),6.75 (4H, d,). 3C NMR (600 MHz, D,0) &: 150.5, 116.9, 59.7, 14.7, 9.8.
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Fig. S11 The '"H NMR spectrum of [Ny444]> [HQ] (D,0).
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Fig. S12 The 3C NMR spectrum of [Nyy4]> [HQ] (D,0).

[Nagaal2 [HQJ: 'H NMR (600 MHz, D,0) &: 0.94 (24H, m, 8 X CHs), 1.34 (16H, m, 8 X CH,), 1.61 (16H, m,
8X CH,), 3.14 (16H, m, 8 X CH,), 6.65 (4H, t,). 13C NMR (600 MHz, D,0) 8: 150.3, 116.8, 58.0, 23.1, 19.1, 12.8.
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Fig. S13 The '"H NMR spectrum of [Ny;1;] [PH] (D,0).
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Fig. S14 The 3C NMR spectrum of [Ny1;;] [PH] (D,O).

[Nua] [PH]: 'H NMR (600 MHz, D,0) 8: 3.11 (12H, s, 4 X CHs), 6.60 (3H, m), 7.13 (2H, m). 13C NMR (600
MHz, D,0) 8: 165.8, 129.8, 118.8, 114.7, 55.1.
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Fig. S15 TGA curves of ionic liquids
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Fig. S16 The *C NMR spectrum of the PIC catalyzed by [Nay»], [HQT-.
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Fig. S17. The MALDI-TOF-MS spectrum of PIC prepared at initial stage of polycondensation.
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