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1. General information

All chemical reagents were purchased in analytical grade from commercial suppliers and unless
otherwise noted, all commercial reagents were used without further purification. Merck F-254
silica gel plates were used for thin layer analytical chromatography (TLC). Column
chromatography purification was carried out using EMD (Merck) Silica Gel 60 (40-63 am). 'H,
13C and °F NMR spectra were recorded with BRUKER Ascend 400 M & BRUKER Ascend
500 M at 25°C. The spectra were recorded in CDCl; or DMSO-d; as solvent. Multiplicity was
described as follows: s (singlet); d (doublet); t (triplet); m (multiplet); dd (doublet of doublets),
etc. and coupling constants (J) were given in Hz. Chemical shifts are reported in ppm relative
to TMS as an internal standard. The peak around delta value of 'H NMR 7.26 and 2.5 are
corresponding to deuterated solvent chloroform and DMSO respectively, and the peaks around
delta value of '"H NMR (1.56 and 3.3) are corresponding to water contained in CDCl; and
DMSO-d; respectively. The peak around delta values of '*C NMR around 77.4 and 39.5
referenced to the appropriate NMR solvent residual peaks of CDCl; and DMSO-d; respectively.
The molecular weight and polymer dispersity index were measured using a gel permeation
chromatography (GPC) system (EliteHPLC P3100, China). Thermal properties were evaluated
through differential scanning calorimetry (DSC) using a DSC 3500 Sirius instrument (Netzsch,
Germany) and thermogravimetric analysis (TGA) using a TGA QS50 instrument (TA
Instruments, USA). High-resolution mass spectrometric (HRMS) data were obtained on an

Agilent 6210 time-of-flight HPLC/MS spectrometer (ESI-TOF).

2. Nucleophilic construction of sulfamate bond

2.1 Conditions screening

Table S1 shows the conditions screening results of the reaction. Inspired by our previous work,
the reaction of pyrrolidine-1-sulfonyl fluoride (1a) and 4-(2-phenylpropan-2-yl)phenol (2a) in
the presence of Na,CO; in DMF was employed to optimize the reaction conditions. When the
reaction was carried out at rt for 1 h, the desired product 3a was obtained in trace. Increasing
the reaction temperature leads to increased yields of 3a (Table S1, entries 2-5). While the yield
of 3a was decreased when the reaction temperature was 150°C (Table S1, entry 6), this might
because the destruction of sulfamate bond and DMF at high temperature under alkaline
conditions. Prolonging the reaction time to 2 h (Table S1, entry 7) also give a higher yield of

3a while the yield of 3a was decreased when the reaction time was prolonged to 4 h (Table S1,



entry 8). NMP and Sulfolane didn’t give superior yields of 3a (Table S1, entries 9 and 10).
When K,COj; was applied, the yield of 3a was 95% (Table S1, entry 11), other IOB didn’t show
superior results (Table S1, entries 12-15). Then we got the optimal reaction conditions: the
reaction was carried out in DMF (0.5 M) at 135°C for 2 h in the presence of K,CO;.

Table S1 conditions screening of the sulfamate bond formation reaction”

SOF I0B
N * Solvent 2
J HO oven o—s—N<:|

1a 2a 3a
Entry Temperature®  Solvent I0OB R.T. Yieldc
1 rt DMF Na,COs l1h traced
2 50°C DMF Na,COs lh 18%
3 80°C DMF Na,COs lh 42%
4 120°C DMF Na,CO; lh 75%
5 135°C DMF Na,CO; lh 83%
6 150°C DMF Na,CO; lh 72%
7 135°C DMF Na,CO; 2h 88%
8 135°C DMF Na,CO; 4h 82%
9 135°C NMP Na,CO; 2h 62%
10 135°C Sulfolane Na,CO; 2h 85%
11 135°C DMF K,CO; 2h 95%
12 135°C DMF Li,COs 2h 35%
13 135°C DMF MgCO; 2h trace
14 135°C DMF CaCO; 2h trace
15 135°C DMF NaOH 2h 45%

?The reaction was carried out on 2 mmol scale in 4 mL solvent. 1.1 equiv. of
IOB was applied for the formation of 3a-3d and 3p-3s, while 2.2 equiv. of
IOB was applied for the formation of 3e-30. *External temperature. “Isolated
yield. “Determined by HPLC. IOB, inorganic base. rt, room temperature. R.

T., reaction time.

Note: we chose polar solvent including N, N-dimethylformamide (DMF), N-methylpyrrolidone
(NMP) and sulfolane because these solvents exhibited better performance in our next

polycondensation reaction.



2.2 Synthesis of sulfamates

General procedure for synthesis of 1a and 1b: 1a and 1b were synthesized according to

1a

previous work,? also see section S3.2.1.

pyrrolidine-1-sulfonyl fluoride (1a), white solid, 95% yield. '"H NMR (400 MHz, Chloroform-
d) 6 3.49 (t, J= 6.9 Hz, 4H), 2.10-1.91 (m, 4H). 3C NMR (100 MHz, Chloroform-d) & 49.2,
25.6. ’F NMR (376 MHz, Chloroform-d) 6 35.97.

< N_SOZF

1b

piperidine-1-sulfonyl fluoride (1b), white solid, 94% yield. "H NMR (400 MHz, Chloroform-
d) 8 343 (J = 5.2 Hz, 4H), 1.74-1.68 (m, 4H), 1.65-1.61 (m, 2H). 13C NMR (100 MHz,
Chloroform-d) 6 48.0, 24.5, 23.1. '°’F NMR (376 MHz, Chloroform-d) & 39.75.

General procedure for synthesis of 3a-3s: 2 mmol of alkylsulfamoyl fluorides (1.0 equiv.), 4
mL of DMF and K,COj; (1.1 equiv. for the formation of 3a-3d and 3p-3s and 2.2 equiv. for the
formation of 3e-30) were added to a 10 mL flask, then the flask was heated at 135°C for 2 h.
The reaction was quenched by water (10 mL). When the mixture was cooled to rt, the mixture
was extracted with ethyl acetate and washed with brine. The combined organic layers were
dried over Na,SO,. After filtration, the filtrate was concentrated under reduced pressure. The
residue was purified by column chromatography (EtOAc-hexane elution: hexane/EtOAc (V/V)

=100:1~10:1) on silica gel to provide the sulfamates.

Sasu

3a
4-(2-phenylpropan-2-yl)phenyl pyrrolidine-1-sulfonate (3a), white solid, 95% yield. 1H
NMR (500 MHz, Chloroform-d) & 7.28-7.16 (m, 9H), 3.43 (t, J = 6.7 Hz, 4H), 2.00-1.89 (m,
4H), 1.67 (s, 6H). 3C NMR (125 MHz, Chloroform-d) & 150.1, 149.3, 148.2, 128.2, 126.7,
125.8, 121.2, 49.2, 42.8, 30.8, 25.7. HRMS (ESI-TOF) m/z: [M+H]" Caled for C;9H2sNO5S
[M+H]": 346.1471, found 346.1473.
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4-(2-phenylpropan-2-yl)phenyl piperidine-1-sulfonate (3b), white solid, 96% yield. 'H
NMR (500 MHz, Chloroform-d) é 7.21-7.07 (m, 9H), 3.28 (t, J = 5.5 Hz, 4H), 1.59 (s, 6H),
1.57-1.55 (m, 4H), 1.50-1.47 (m, 2H). 3C NMR (126 MHz, Chloroform-d)  150.1, 149.2,
148.1, 128.1, 126.7, 125.8, 121.1, 47.9, 42.8, 30.8, 25.0, 23.5. HRMS (ESI-TOF) m/z: [M+H]*
Calcd for C,0Hy6NO3sS [M+H]*: 360.1628, found 360.1627.

?
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3c

[1,1'-biphenyl]-4-yl pyrrolidine-1-sulfonate (3¢), white solid, 90% yield. "H NMR (400 MHz,
Chloroform-d) 6 7.59 (d, J = 8.8 Hz, 2H), 7.56 (d, J = 7.2 Hz, 2H), 7.44 (t, J = 8.0 Hz, 2H),
7.37-7.34 (m, 3H), 3.48 (t, J = 6.8 Hz, 4H), 1.98-1.94 (m, 4H). 3C NMR (100 MHz,
Chloroform-d) 6 149.7, 140.0, 139.8, 128.9, 127.6, 127.1, 122.2, 49.3, 25.8. HRMS (ESI-TOF)
m/z: [M+H]" Calcd for C;sH;sNO;S [M+H]*: 304.1002, found 304.1003.

3b

[1,1'-biphenyl]-4-yl piperidine-1-sulfonate (3d), white solid, 94% yield. "H NMR (400 MHz,
Chloroform-d) 6 7.57 (d, J = 8.4 Hz, 2H), 7.54 (d, J = 7.2 Hz, 2H), 7.42 (t, J = 8.0 Hz, 2H),
7.35-7.32 (m, 3H), 3.49 (t, J = 5.6 Hz, 4H), 1.68-1.62 (m, 4H), 1.58-1.54 (m, 4H). 3C NMR
(100 MHz, Chloroform-d) 6 149.7, 140.0, 139.8, 128.9, 128.4, 127.6, 127.1, 122.1, 48.0, 25.0,
23.5. HRMS (ESI-TOF) m/z: [M+H]*® Caled for C;;H,0NOs;S [M-+H]": 318.1158, found
318.1155.

3e
propane-2,2-diylbis(4,1-phenylene) bis(piperidine-1-sulfonate) (3e), white solid, 93% yield.
'"H NMR (500 MHz, Chloroform-d) & 7.20 (d, J = 8.9 Hz, 4H), 7.16 (d, J = 8.8 Hz, 4H), 3.37
(t,J=5.5Hz, 8H), 1.69- 1.65 (m, 14H), 1.60-1.56 (m, 4H). 13C NMR (125 MHz, Chloroform-d)



0 148.6,148.2,128.1,121.2,47.9,42.6, 30.9, 25.0, 23.5. HRMS (ESI-TOF) m/z: [M+H]" Calcd
for C,sH35sN,06S, [M+H]*: 523.1931, found 523.1933.

2 0,
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thiobis(4,1-phenylene) bis(pyrrolidine-1-sulfonate) (3f), white solid, 92% yield. 'H NMR
(500 MHz, Chloroform-d) & 7.33 (d, J = 8.5 Hz, 4H), 7.23 (d, J = 8.5 Hz, 4H), 3.46 (t, ] = 5.5
Hz, 8H), 1.98-1.95 (m, 8H). 13C NMR (125 MHz, Chloroform-d) & 149.6, 133.7, 132.4, 122.8,
49.3, 25.7. HRMS (ESI-TOF) m/z: [M+Na]" Caled for C,0H,4N,0O¢S;Na [M+Na]*: 507.0689,

found 507.0686.
N— S (@) O0-S— N

39
thiobis(4,1-phenylene) bis(piperidine-1-sulfonate) (3g), white solid, 93% yield. 'H NMR
(500 MHz, Chloroform-d) 6 7.33 (d, J = 8.5 Hz, 4H), 7.22 (d, /= 8.5 Hz, 4H), 3.38 (t, /= 5.5
Hz, 8H), 1.70-1.66 (m, 8H), 1.61-1.58 (m, 4H). '>*C NMR (126 MHz, Chloroform-d) 5 149.6,
133.7, 132.4, 122.7, 48.0, 25.0, 23.4. HRMS (ESI-TOF) m/z: [M+Na]® Calcd for
CyHpsN,0O6S;Na [M+Na]*: 535.1002, found 535.1003.
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sulfonylbis(4,1-phenylene) bis(pyrrolidine-1-sulfonate) (3h), white solid, 95% yield. 'H
NMR (500 MHz, Chloroform-d) & 7.96 (d, J = 8.5 Hz, 4H), 7.42 (d, J = 8.5 Hz, 4H), 3.48 (t,J
= 5.5 Hz, 8H), 2.00-1.97 (m, 8H). 1*C NMR (125 MHz, Chloroform-d) & 154.2, 139.0, 129.8,
122.5,49.4,25.7. HRMS (ESI-TOF) m/z: [M+H]" Caled for C,0H,5N,0S; [M+H]*": 517.0768,

found 517.0764.
0-S— N
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sulfonylbis(4,1-phenylene) bis(piperidine-1-sulfonate) (3i), white solid, 96% yield. '"H NMR

(500 MHz, Chloroform-d) & 7.24 (d, J = 8.5 Hz, 4H), 7.16 (d, J = 8.5 Hz, 4H), 3.35 (t, J= 5.5
5



Hz, 8H), 1.64-1.63 (m, 8H), 1.57-1.53 (m, 4H). 1*C NMR (125 MHz, Chloroform-d) 5 148.0,
146.6, 128.4, 121.4, 47.9, 25.0, 23.5. HRMS (ESI-TOF) m/z: [M+H]* Caled for C2HoN,0S;
[M+H]": 545.1081, found 545.1082.
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carbonylbis(4,1-phenylene) bis(piperidine-1-sulfonate) (3j), white solid, 92% yield. 'H
NMR (500 MHz, Chloroform-d) & 7.83 (d, J = 8.5 Hz, 4H), 7.40 (d, /= 8.5 Hz, 4H), 3.43 (t, J
= 4.5 Hz, 8H), 1.72-1.69 (m, 8H), 1.63-1.60 (m, 4H). 3C NMR (125 MHz, Chloroform-d) &
194.0, 153.6, 135.3, 131.8, 121.5, 48.0, 24.9, 23.4. HRMS (ESI-TOF) m/z: [M+H]" Calcd for
Cy3H2oN,05S; [M+H]*: 509.1411, found 509.1411.
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oxybis(4,1-phenylene) bis(pyrrolidine-1-sulfonate) (3k), white solid, 91% yield. '"H NMR
(500 MHz, Chloroform-d) 6 7.24 (d, J = 8.5 Hz, 4H), 7.17 (d, J = 8.5 Hz, 4H), 3.42 (t, /= 6.5
Hz, 8H), 1.93-1.91 (m, 8H). 13C NMR (125 MHz, Chloroform-d) 6 148.0, 146.7, 128.4, 121.5,
49.2,25.7. HRMS (ESI-TOF) m/z: [M+H]" Calcd for C,oH,5sN,04S, [M+H]*: 469.1098, found
469.1095.

3l
cyclohexane-1,1-diylbis(4,1-phenylene) bis(pyrrolidine-1-sulfonate) (31), white solid, 96%
yield. 'H NMR (500 MHz, Chloroform-d) 6 7.24 (d, J = 8.5 Hz, 4H), 7.17 (d, J = 8.5 Hz, 4H),
3.42 (t, J = 6.5 Hz, 8H), 2.24-2.22 (m, 4H), 1.93-1.91 (m, 8H), 1.55-1.49 (m, 6H). 3C NMR
(125 MHz, Chloroform-d) 6 148.0, 146.7, 128.4, 121.5, 49.2, 45.8, 37.2, 26.2, 25.7, 22.8.
HRMS (ESI-TOF) m/z: [M+H]* Calcd for CysH35sN206S, [M+H]": 535.1931, found 535.1932.



3m
cyclohexane-1,1-diylbis(4,1-phenylene) bis(piperidine-1-sulfonate) (3m), white solid, 95%
yield. 'H NMR (500 MHz, Chloroform-d) & 7.24 (d, J= 8.5 Hz, 4H), 7.16 (d, J = 8.5 Hz, 4H),
3.35 (t, J=5.5 Hz, 8H), 2.24-2.22 (m, 4H), 1.66-1.62 (m, 8H), 1.56-1.48 (m, 10H). 13C NMR
(125 MHz, Chloroform-d) 6 148.0, 146.6, 128.4, 121.4,47.9,45.8, 37.2, 26.2, 25.0, 23.4, 22.8.
HRMS (ESI-TOF) m/z: [M+H]" Caled for C,5H39N,O06S, [M+H]™: 563.2244, found 563.2245.
F3C CF;
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3n
(perfluoropropane-2,2-diyl)bis(4,1-phenylene) bis(piperidine-1-sulfonate) (3n), white
solid, 92% yield. '"H NMR (500 MHz, Chloroform-d) & 7.32 (d, J= 8.5 Hz, 4H), 7.22 (d, J =
9.0 Hz, 4H), 3.33 (t, J = 5.5 Hz, 8H), 1.63-1.58 (m, 8H), 1.54-1.50 (m, 4H). 13C NMR (125
MHz, Chloroform-d) 6 150.8, 131.7, 131.1, 123.9 (q, J = 286.6 Hz, 2C), 121.4, 64.2-63.5 (m,
1C), 48.0, 24.9, 23.3. HRMS (ESI-TOF) m/z: [M+H]" Calcd for C,sHy90FsN,O6S, [M+H]™:
631.1366, found 631.1367.

OO0

1,1'-biphenyl]-4,4'-diyl bis(pyrrolidine-1-sulfonate) (30), white solid, 94% yield. '"H NMR
(500 MHz, Chloroform-d) & 7.33 (d, J = 8.5 Hz, 4H), 7.22 (d, J = 8.5 Hz, 4H), 3.38 (t, /= 5.5
Hz, 8H), 1.70-1.65 (m, 8H), 1.61-1.58 (m, 4H). 13C NMR (125 MHz, Chloroform-d) & 149.6,
133.7, 132.4, 122.7, 48.0, 25.0, 23 .4.

OS//O
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3p
bis(4-(2-phenylpropan-2-yl)phenyl) piperazine-1,4-disulfonate (3p), white solid, 95% yield.
'"H NMR (500 MHz, Chloroform-d) 8 7.27-7.10 (m, 18H), 3.49 (t, J = 5.5 Hz, 8H), 1.67 (s,
12H). 3C NMR (125 MHz, Chloroform-d) & 149.9, 147.7 (2C), 128.3, 128.1, 126.7, 125.9,

7



121.2, 51.8, 48.7, 30.8, 28.1. HRMS (ESI-TOF) m/z: [M+Na]" Calcd for Cs;4H3sN,0O¢S,Na
[M+Na]*: 657.2064, found 657.2064.
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di([1,1'-biphenyl]-4-yl) piperazine-1,4-disulfonate (3q), white solid, 92% yield. '"H NMR
(500 MHz, Chloroform-d) & 7.58-7.55 (m, 4H), 7.54 (d, J = 7.2 Hz, 4H), 7.44 (t, J = 8.0 Hz,
4H), 7.37-7.34 (m, 6H), 3.45 (t, J= 5.5 Hz, 8H). *C NMR (125 MHz, Chloroform-d) & 149.8,
140.1, 139.7, 128.9, 128.2, 127.7, 127.2, 122.2, 49.3. HRMS (ESI-TOF) m/z: [M+Na]" Calcd
for C23H26N20682Na [M+Na]+: 5731125, found 573.1123.
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bis(4-(2-phenylpropan-2-yl)phenyl) 1,4-diazepane-1,4-disulfonate (3r), white solid, 95%
yield. '"H NMR (400 MHz, Chloroform-d) & 7.29-7.23 (m, 8H), 7.19 (d, J = 8.0 Hz, 6H), 7.13
(d, J= 8.8 Hz, 4H), 3.53-3.50 (m, 8H), 2.01 (q, J = 6.3 Hz, 2H), 1.67 (s, 12H). *C NMR (100
MHz, Chloroform-d) $ 153.3, 146.9, 128.9, 128.2, 127.5, 126.7, 125.9, 118.3, 51.8, 48.1, 45.1,

31.8, 28.7. HRMS (ESI-TOF) m/z: [M+Na]* Calcd for C35H4N,O¢S,Na [M+Na]*: 671.2220,
found 671.2223.
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bis(4-(2-phenylpropan-2-yl)phenyl) ethane-1,2-diylbis(methylsulfamate) (3s), white solid,
92% yield. "H NMR (400 MHz, Chloroform-d) & 7.29-7.17 (m, 14H), 7.14 (d, J = 8.8 Hz, 4H),
3.42 (t, J = 5.6 Hz, 4H), 2.99 (s, 6H), 1.66 (s, 12H). *C NMR (100 MHz, Chloroform-d) &
150.0, 149.8, 147.8, 128.3,127.4,127.1,125.9, 121.2,50.7, 44.5, 39.1, 26.9. HRMS (ESI-TOF)
m/z: [M+H]" Calcd for C34H4N,OgS, [M+H]™: 637.2401, found 637.2403.



3. Laboratory synthesis of PSA

3.1 Conditions screening
Reaction of piperazine with propane-2,2-diylbis(4,1-phenylene) bis(sulfurofluoridate)?.
The reaction of piperazine (a) and propane-2,2-diylbis(4,1-phenylene) bis(sulfurofluoridate)
(b) were applied to verify the polycondensation of aryl fluorosulfates and aliphatic amines.

Table S2. Conditions screening for the reaction of a and b?

H
N base, Sulfolane 9 7\ 9
SENNCACENE - Uan st
FO,SO oso,F A 6 ~ 0Oln
b

H
a P1
Entry Base Catalyst 7/°C M,PS/kDa PDI
1 Na,CO; -- 170 4.1 2.32
2 Na,CO; DMAP (10%) 170 11.0 1.93
3 K,CO; DMAP (10%) 170 7.1 2.12
4 Li,CO; DMAP (10%) 170 14.8 1.89
5 NaHCO; DMAP (10%) 170 12.4 1.92
6 NazPOy DMAP (10%) 170 10.2 1.96
7 Na,CO; DMAP (10%) 200 19.2 1.85
8 Li,CO; DMAP (10%) 200 15.2 1.85
9 Na,CO; DMAP (10%) 220 13.8 1.95

@The reaction was carried out with 2.5 mmol a (1.00 equiv) and b (1.01 equiv) in 5 mL of
solvent in the presence of 2.2 equiv of base for 6 h. T, External temperature. M,"S, number-
average molecular weight with polystyrene as standard. PDI, polydispersity index.

From the results above we found that the reaction of a and b resulted in a relative lower M, of
the P1, though catalyst (DMAP) was added and the reaction temperature was increased. Thus,
in our study, PSAs were synthesized through the nucleophilic polycondensation between aryl

phenols and alkylsulfamoyl fluorides.

3.2 Synthesis of PSAs from diverse building blocks

3.2.1 Synthesis of alkylsulfamoyl fluorides?
In a 500 mL round-bottom flask equipped with a stir bar, the secdary amines (100 mmol, 1 eq.)

was dissolved in 100 mL dichloromethane (DCM). Triethylamine (300 mmol, 3 eq.) and DMAP
(100 mmol, 1 eq.) were added and the resulting solution was stirred at room temperature for 5
mins. The flask was charged with gentle vacuum, then quickly filled with SO,F, gas via a
syringe attached balloon. The reaction was allowed stirring at room temperature until the full
conversion of starting compound to target bisfluorosulfate, monitored by TLC. DCM was then

evaporated away on rotary evaporator, the resulting crude product was dissolved in 100 mL
9



ethyl acetate (EtOAc). It was subsequently washed with 50 mL aqueous HCI (1.0 M, 3 times),
50 mL saturated aqueous solution of NaHCO3, then 50 mL saturated brine. The organic phase
was dried over anhydrous Na,SO,. After filtration, the removal of EtOAc gave alkylsulfamoyl
fluorides as white solid, which was further purified through column chromatography (silica gel

200-300 mesh size) using n-hexanes/EtOAc = 50:1-10:1 as eluent.

FOZS_N N_SOQF
/
A1
piperazine-1,4-disulfonyl difluoride (A1), white solid, 96% yield. 'H NMR (400 MHz,
Chloroform-d) 6 3.65 (t, J= 1.2 Hz, 8H). *C NMR (100 MHz, DMSO-d;)  46.1. 1°F NMR
(376 MHz, DMSO-d;) 6 42.57.

FO,S-N  N—SO,F
f—

-
~
-

A2
(2S,5R)-2,5-dimethylpiperazine-1,4-disulfonyl difluoride (A2), white solid, 92% yield.'H
NMR (500 MHz, Chloroform-d) 6 4.25-4.20 (m, 2H), 3.54-3.51 (m, 4H), 1.37 (d, J= 6.9 Hz,

6H).!3C NMR (125 MHz, Chloroform-d) 6 49.3, 44.4, 12.6. '°F NMR (376 MHz,
Chloroform-d) 6 48.53.

Fozs/’l'\/\wrsoz':
A3
ethane-1,2-diylbis(methylsulfamoyl fluoride) (A3), white solid, 96% yield. '"H NMR (400
MHz, Chloroform-d) & 3.60 (t, J= 1.2 Hz, 4H), 3.14 (s, 6H). *C NMR (100 MHz,
Chloroform-d) 4 47.7, 35.7. '’F NMR (376 MHz, Chloroform-d) & 49.84.

M

FO,5~ N N-so,F
A4
1,4-diazepane-1,4-disulfonyl difluoride (A4), white solid, 94% yield. "H NMR (400 MHz,
Chloroform-d) 6 3.77-3.70 (m, 8H), 2.19-2.12 (m, 2H). 3C NMR (100 MHz, DMSO-ds) &
45.9,43.8,22.7. 9F NMR (376 MHz, Chloroform-d)  49.85 (d, /= 6.7 Hz).

3.2.2 Synthesis of PSAs*>
General procedure: Aryl phenols (2.50 mmol, 1.0 eq) and alkylsulfamoyl fluorides (2.55mol,

1.02eq) were combined in a 25 mL glass vial equipped with magnetic stir bar. Sulfolane (5.0

mL) was added, and the vial was placed into a pre-heated 150°C oil bath with stirring. After 2
10



min, commercially available anhydrous K,CO; (2.2 eq) was added in one portion. The
reaction was run for 6 hours, during which course the reaction mixture turned highly viscous
while the moisture appeared. At the end of the reaction, it was allowed to cool to 70°C and the
mixture was slowly poured into 50 mL of cold water under vigorous stirring. Polymers
precipitated as white fiber or powder once the sulfolane solution touched the water. The
polymers were collected via filtration and then refluxed in water for 1 h to remove the salts
and sulfolane. Finally, the polymers were dried at 40°C for 12 hours in vacuo. Molecular
weight and polymer distribution were determined on GPC. The thermal properties were

determined by DSC and TGA analysis.

\L P
°
// o ot

P1, White fiber, 95% yield. 'H NMR (500 MHz, DMSO-dg) 8 7.26-7.20 (m, 8H), 3.41 (s, 8H),
1.58 (s, 6H). *C NMR (125 MHz, DMSO-ds) 6 149.3, 147.9, 128.6, 121.8, 46.2, 42.7, 30.8.
M,PS =155 kDa, PDI = 1.65, T, (DSC)= 147.2°C, T4 (5% weight loss, TGA) = 339.5°C

*’:
< OO .,

P2, White fiber, 96% yield. 'H NMR (400 MHz, DMSO-d) § 7.37 (d, J = 8.4 Hz, 4H), 7.10 (d,
J = 8.6 Hz, 4H), 3.45 (s, 8H). 13C NMR (100 MHz, DMSO-dy) § 155.4, 145.6, 124.1, 120.5,
46.4. M,"S = 110 kDa, PDI = 1.56, T, (DSC) = 129.9°C, T4(5% weight loss, TGA) = 341.3°C.

\L’/
O 0L

P3, White fiber, 96% yield. "H NMR (400 MHz, DMSO-dy) & 7.42 (d, J= 8.6 Hz, 4H), 7.36 (d,
J = 8.4 Hz, 4H), 3.45 (s, 8H). 13C NMR (100 MHz, DMSO-dy) & 149.3, 133.8, 132.9, 123.6,
46.4. M,PS = 90 kDa, PDI = 1.41, T, (DSC) = 128.3°C, T4(5% weight loss, TGA) = 336.3°C.

\L’/ o\\,/o
g QQ*

P4, White fiber, 95% yield. 'H NMR (400 MHz, DMSO-d¢) & 8.11 (d, J = 8.8 Hz, 4H), 7.60 (d,
J = 8.5 Hz, 4H), 3.50 (s, 8H). *C NMR (100 MHz, DMSO-dy) & 153.7, 139.5, 130.6, 123.5,
46.3. M,™ = 13 kDa, PDI = 1.36, T, (DSC) = 174.9°C, T3 (5% weight loss, TGA) = 322.6°C.

11
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P5, White fiber, 97% yield. 'H NMR (400 MHz, DMSO-d) § 7.34 (d, J= 8.5 Hz, 4H), 7.21 (d,
J = 8.4 Hz, 4H), 3.38 (s, 8H), 2.22-2.17 (m, 4H), 1.40-1.36 (m, 6H). 3C NMR (100 MHz,
DMSO-ds) 5 147.6, 147.3, 129.0, 121.9, 46.2, 45.8, 36.6, 26.0, 22.8. M,?S = 60 kDa, PDI =
1.34, T,(DSC) =215.1°C, Ty (5% weight loss, TGA) = 356.6°C.

\L 2 F3C_CF3

dCYSeas!
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P6, White fiber, 96% yield. 'H NMR (500 MHz, DMSO-d;) 6 7.54 (d, J = 8.9 Hz, 4H), 7.49 (d,
J=8.5Hz, 4H), 3.56 (s, 8H). >*C NMR (125 MHz, DMSO-d) 6 150.6, 132.1, 131.1, 125.3 (q,
J=3.5Hz, 1C), 123.1-122.7 (m, 1C), 122.5, 46.3. M,S = 67 kDa, PDI = 1.71, T, (DSC) =
152.9°C, T4 (5% weight loss, TGA) = 374.9°C.
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P7, White fiber, 95% yield. 'H NMR (400 MHZ, DMSO-dg) 6 7.90 (t, J=9.0 Hz, 2H), 7.81 (t,
J=17.6 Hz,1H), 7.65 (t,J=7.4 Hz, 1H), 7.38 (d, /= 8.7 Hz, 4H), 7.33 (d, /= 8.5 Hz, 4H), 3.41
(s, 8H). *C NMR (100 MHz, DMSO-dg) 6 168.9, 151.2, 150.0, 139.6, 135.8, 130.8, 129.1,
126.3, 125.0, 124.6, 122.6, 122.0, 121.1, 90.2, 46.3. M,"S = 45 kDa, PDI = 1.27, T, (DSC) =
221.2°C, T4 (5% weight loss, TGA) = 359.1°C.

4 0.0
’ LT T

P8, White fiber, 97% yield. 'H NMR (400 MHz, DMSO-dy) 5 7.85 (d, J = 7.6 Hz, 2H), 7.38-
7.32 (m, 4H), 7.25-7.12 (m, 10H), 3.34 (s, 8H). 13C NMR (100 MHz, DMSO-dj) 5 150.2, 148.7,
144.7, 139.9, 129.6, 128.6, 126.3, 122.1, 121.2, 64.4, 46.1. M,"S = 140 kDa, PDI = 1.69, T,
(DSC) = 234.8°C, T4 (5% weight loss, TGA) = 360.5°C.

Jrsf’
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P9, White fiber, 97% yield. "H NMR (400 MHZ, DMSO-dg) 6 7.27 (d, J= 8.3 Hz, 4H), 7.20 (d,
J = 8.4 Hz, 4H), 4.23-4.13 (m, 2H), 3.50-3.43(m, 4H), 1.61 (s, 6H), 1.10 (d, J = 6.5 Hz, 6H).

12



13C NMR (100 MHz, DMSO-dg) & 149.3, 148.0, 128.6, 121.6, 50.1, 45.6, 42.7, 30.8, 13.6. M,FS
= 42 kDa, PDI = 1.50, T, (DSC) = 153.9°C, Ty (5% weight loss, TGA) = 344.6°C.
O
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P10

P10, White fiber, 95% yield. 'H NMR (500 MHz, DMSO-ds) & 7.33 (d, J = 8.5 Hz, 4H), 7.10
(d, J = 8.4 Hz, 4H), 4.21- 4.17 (m, 2H), 3.55-3.44 (m, 4H), 1.22-1.19 (m, 6H). 13C NMR (125
MHz, DMSO-ds) 8 155.4, 145.7, 124.0, 120.4, 50.2, 45.7, 13.8. M,?S = 85 kDa, PDI = 1.64, T,
(DSC) = 136.7°C, T, (5% weight loss, TGA) = 329.7°C.
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P11

P11, White fiber, 92% yield."H NMR (400 MHz, DMSO-d;) 6 7.42 (d, J = 8.2 Hz, 4H), 7.32
(d, J= 8.4 Hz, 4H), 4.21-4.15 (m, 2H), 3.56-3.44 (m, 4H), 1.19 (d, J =6.8 Hz, 6H). 3*C NMR
(100 MHz, DMSO-dg) 6 149.5, 133.8, 133.0, 123.4, 50.2, 45.7, 13.7. M’ = 34 kDa, PDI =
1.57, T, (DSC) = 126.5°C, T4 (5% weight loss, TGA) = 327.2°C.

P12, White fiber, 95% yield. 1H NMR (400 MHz, DMSO-d6) & 8.00-7.95 (m, 2H), 7.91 (d, J
=7.6 Hz, 1H), 7.72 (t, = 7.5 Hz, 1H), 7.47 (d, J = 8.5 Hz, 4H), 7.38 (d, J = 8.5 Hz, 4H), 4.22-
4.19 (m, 2H), 3.58-3.54 (m, 4H), 1.17 (d, J =5.2 Hz, 6H). 13C NMR (125 MHz, DMSO-dj) &
168.9, 164.3, 151.2, 150.1, 139.6, 135.8, 130.8, 129.0, 126.3, 125.0, 124.6, 122.4, 90.2, 50.2,
45.7, 13.6. M,"S = 96 kDa, PDI = 1.50, T, (DSC) = 224.2°C, Ty (5% weight loss, TGA) =

309.7°C.
0O
T 0.0
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P13, White fiber, 97% yield. 'H NMR (400 MHz, DMSO-d¢) & 7.88 (d, J = 7.7 Hz, 2H), 7.41-
7.34 (m, 4H), 7.31-7.16 (m, 10H), 4.10-4.05 (m, 2H), 3.48-3.45 (m, 4H), 1.06-1.01 (m, 6H).
13C NMR (100 MHz, DMSO-dy) § 150.3, 148.9, 144.6, 139.9, 129.7, 128.6, 126.3, 122.1, 121.2,
64.5, 50.1, 45.6, 13.5. M,PS = 35 kDa, PDI = 1.50, T, (DSC) = 232.6°C, Ty (5% weight loss,
TGA) = 346.8°C.

13
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P14, White fiber, 95% yield. "H NMR (500 MHz, DMSO-dy) & 7.24 (d, J = 8.5 Hz, 4H), 7.18
(d, J= 8.1 Hz, 4H), 3.33 (s, 4H), 2.88 (s, 6H), 1.58 (s, 6H). 3C NMR (125 MHz, DMSO-d¢) 5
149.2, 148.0, 128.5, 121.9, 48.4, 42.6, 36.1, 30.8. M,*S = 64 kDa, PDI = 1.46, T, (DSC) =
88.6°C, Ty (5% weight loss, TGA) = 337.3°C.

okt 0,

P15, White fiber, 95% yield. "H NMR (400 MHZ, DMSO-dg) § 7.32 (d, J = 7.7 Hz, 4H), 7.10
(d, J= 7.8 Hz, 4H), 3.47-3.44 (m, 4H), 2.93 (s, 6H). 13C NMR (100 MHz, DMSO-dy) & 155.4,
145.7, 124.2, 120.4, 48.6, 36.3. M, = 81 kDa, PDI = 1.53, T, (DSC) = 74.4°C, T4 (5% weight

loss, TGA) = 290.8°C.
s Q T,

P16, White fiber, 96% yield. 'H NMR (500 MHz, DMSO-dq) § 7.41 (d, J = 8.0 Hz, 4H), 7.33
(d, J= 8.0 Hz, 4H), 3.45-3.42 (m, 4H), 2.94 (s,6H). 13C NMR (125 MHz, DMSO-dy) & 149.4,
133.7, 132.8, 123.7, 48.6, 36.2. M, = 63 kDa, PDI = 1.61, T, (DSC) = 72.3°C, T4(5% weight

loss, TGA) = 308.7°C.
£ (T
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P17, White fiber, 98% yield. 'H NMR (500 MHz, DMSO-dy) & 7.35 (d, J = 8.4 Hz, 4H), 7.19
(d, J=8.3 Hz, 4H), 3.31 (s, 4H), 2.86 (s, 6H), 2.21 (s, 4H), 1.40 (s, 6H). 3C NMR (125 MHz,
DMSO-de) & 147.7, 147.2, 128.9, 122.1, 48.4, 45.8, 36.7, 36.2, 26.0, 22.9. M, = 103 kDa, PDI
= 1.61, T, (DSC) = 102.2°C, T;(5% weight loss, TGA) = 341.7°C.
F;C CFj3

o NNNO O%

P18, White fiber, 96% yield. 'H NMR (500 MHz, DMSO-dg) & 7.45 (s, 8H), 3.46 (s, 4H), 2.97
(s, 6H). 13C NMR (125 MHz, DMSO-ds) & 150.69, 132.0, 125.3 (q, J = 3.5 Hz, 1C), 123.1-
122.8 (m, 1C), 122.7, 122.6, 48.7, 36.2. M,"S = 120 kDa, PDI = 1.57, T, (DSC) = 96.5°C, T4 (5%

weight loss, TGA) = 335.7°C.
O
5

Shp (70
NN\ N
o N O’/S o) OTn

I
P19

14



P19, White fiber, 98% yield. '"H NMR (400 MHz, DMSO-d) § 7.97-7.92 (m, 2H), 7.86 (t, J =
7.7Hz, 1H), 7.69 (t,J= 7.5 Hz, 1H), 7.42 (d,J = 8.6 Hz, 4H), 7.35 (d, J = 8.4 Hz, 4H), 3.46-3.43
(m, 6H), 2.91 (s, 6H). 3C NMR (125 MHz, DMSO-ds) 5 168.9, 151.3, 150.1, 139.5, 135.8,
130.8, 129.0, 126.3, 125.0, 124.6, 122.7, 90.3, 48.5, 36.2. M,FS = 47 kDa, PDI = 1.41, T, (DSC)
= 141.9°C, T;(5% weight loss, TGA) = 351.9°C.
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P20, White fiber, 96% yield. 'H NMR (500 MHZ, DMSO-dg) 8 7.92 (d, J = 7.6 Hz, 2H), 7.44-
7.37 (m, 4H), 7.29 (t, J = 7.4 Hz, 2H), 7.21-7.17 (m, 8H), 3.49-3.41 (m, 4H), 2.87 (s, 6H). 13C
NMR (125 MHz, DMSO-dg) § 150.3, 148.9, 144.6, 139.9, 129.6, 128.6, 126.4, 122.3, 64.5,
48.4, 36.1. M,"S = 72 kDa, PDI = 1.45, T, (DSC) = 171.2°C, T4 (5% weight loss, TGA) =
351.7°C.

P21
P21, White fiber, 98% yield. 'H NMR (500 MHz, DMSO-ds) & 7.32 (d, J = 8.4 Hz, 4H), 7.25
(d, J = 8.4 Hz, 4H), 3.55-3.49 (m, 8H), 1.86-1.82 (m, 2H), 1.67 (s, 6H). *C NMR (100 MHz,
DMSO-d) § 149.2, 147.91, 128.5, 121.9, 49.9, 48.4, 42.7, 30.8, 28.9. M,PS = 64 kDa, PDI =
1.52, T, (DSC) = 112.0°C, T4 (5% weight loss, TGA) = 342.8°C.
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P22, White fiber, 98% yield. 'H NMR (500 MHz, DMSO-dy) & 7.34 (d, J = 8.5 Hz, 4H), 7.10
(d, J = 8.6 Hz, 4H), 3.51-3.46 (m, 8H), 1.86-1.81 (m, 2H). 13C NMR (125 MHz, DMSO-dj) &
155.4, 145.6, 124.3, 120.4, 50.0, 48.5, 29.0. M,"S = 44 kDa, PDI = 1.51, T, (DSC) = 97.8°C, T,
(5% weight loss, TGA) = 317.4°C.

P23
P23, White fiber, 95% yield. '"H NMR (400 MHz, DMSO-d;) & 7.48-7.45 (m, 4H), 7.38 (d, /=
8.4 Hz, 4H), 3.59-3.51 (m, 8H), 1.94-1.86 (m, 2H). '3C NMR (125 MHz, DMSO-d;) & 155.5,
145.7,124.4, 120.3, 50.2, 48.7, 29.1. M,*S = 37 kDa, PDI = 1.71, T, (DSC) = 94.2°C, T4 (5%
weight loss, TGA) = 337.2°C.

P24

P24, White fiber, 95% yield. "H NMR (500 MHz, DMSO-dq) 6 7.33 (d, J = 8.3 Hz, 4H), 7.18
(d, J=8.2 Hz, 4H), 3.47-3.43 (m, 8H), 2.20 (s, 4H), 1.74-1.70 (m, 2H), 1.43-1.38 (m, 6H). 13C
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NMR (125 MHz, DMSO-dy) & 158.2, 147.7, 128.9, 122.0, 49.8, 48.4, 45.8, 36.7, 28.8,26.0,
22.6. M, = 37 kDa, PDI = 1.51, T, (DSC) = 127.4°C, T4 (5% weight loss, TGA) = 328.0°C.
F2C CF,
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P25, White fiber, 94% yield. 'H NMR (400 MHz, DMSO-dy) 6 7.48-7.45 (m, 8H), 3.62-3.54
(m, 8H), 1.90-1.84 (m, 2H). '*C NMR (100 MHz, DMSO-dg) & 150.6, 132.1, 131.1, 125.7 (q,
J=3.5Hz, 1C), 122.7,122.6,49.8, 48.5, 28.8. M,*S = 66 kDa, PDI = 1.44, T, (DSC)= 122.2°C,
T4 (5% weight loss, TGA) = 336.2°C.
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P26, White fiber, 97% yield. '"H NMR (400 MHz, DMSO-ds) § 7.96-7.91 (m, 2H), 7.88-7.82
(m, 1H), 7.69 (t, J = 7.4 Hz, 1H), 7.41 (d, J = 8.5 Hz, 4H), 7.34 (d, J = 8.7 Hz, 4H), 3.52-3.45
(m, 8H), 1.81 (q, J= 6.3Hz, 2H). 13C NMR (100 MHz, DMSO-ds) 5 168.9, 151.3, 150.1, 139.6,
135.8, 130.8, 129.0, 126.3, 125.0, 124.6, 122.8, 90.3, 49.8, 48.5, 28.9. M,"S = 40 kDa, PDI =
1.38, T, (DSC) = 148.2°C, T4(5% weight loss, TGA) = 347.2°C.
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P27, White fiber, 95% yield. 'H NMR (400 MHz, DMSO-dg) 8 7.90 (d, J = 7.6 Hz, 2H), 7.42-
7.35 (m, 4H), 7.27 (t, J="7.1 Hz, 2H), 7.19-7.13 (m, 8H), 3.48-3.44 (m, 8H), 1.74-1.70 (m, 2H).
13C NMR (125 MHz, DMSO-dy) § 150.3, 148.8, 144.6, 139.9, 129.6, 128.6, 126.4, 122.3, 121.2,
64.5, 49.8. M, = 32 kDa, PDI = 1.59, T, (DSC) = 184.4°C, Ty (5% weight loss, TGA) =
350.8°C.

O o O O
: oo% ~

_an

/

0]
P28, White fiber, 98% yield. '"H NMR (400 MHZ, DMSO-dg) 6 7.31-7.21 (m, 84H), 3.41 (s,
80H), 1.59 (s, 54H). *C NMR (125 MHz, DMSO-dq) 6 150.3, 149.3, 149.1, 148.3, 147.8, 142.7,
129.4,129.0, 128.6,121.9, 121.8, 121.7, 121.1, 121.0, 46.2, 42.6, 30.7. M,’S = 167 kDa, PDI =
1.60, T, (DSC) = 148.6°C, T4 (5% weight loss, TGA) = 357.0°C.
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3.3. Hundred gram-scale synthesis of P1

Fig. S1 Hundred gram-scale synthesis of P1
The scaled-up reaction was carried out under the optimal reaction conditions with 0.25 mol of

Al (62.5 g) and B1 (57.1 g) in 250 mL sulfolane. Mechanical agitation was applied for the vast
and viscous reaction mixture (Fig. Sla), in a 500 mL glass vial equipped with a distillation
apparatus to collect the produced water and a balloon to collect the produced CO2. The vial
was placed into a pre-heated 150°C oil bath. After 2 min, commercially available anhydrous
K2CO3 (2.2 eq.) was added in one portion. The reaction was run for 6 h, during which course
the reaction mixture turned highly viscous as moisture appeared, and the balloon was inflated
as well. At the end of the reaction, it was allowed to cool to 70°C, and the mixture was slowly
poured into 500 mL of water under vigorous stirring. Polymers precipitated as white fibers once
the sulfolane solution touched the water (Fig. S1b). The polymer P1 was collected via filtration
and pulverized, then refluxed in water for 1 h to remove the salts and sulfolane. Finally, the
polymers were dried at 40 °C forl2 hours in vacuo. In addition, P1 could be prepared as

transparent and flexible thin sample (Fig. S1c).

4. Characterization of the polymers

4.1 Molecular weight and polymer dispersity index of polymers

The molecular weight and polymer dispersity index were measured using a gel permeation
chromatography (GPC) system (EliteHPLC P3100, China) equipped with an Agilent PL1100-
6500 column and a SHIMADZU RID-20A detector. During the test, the column temperature
was maintained at 40°C. The GPC analysis was conducted using chromatographic-grade N, N-
dimethylformamide (DMF) as the solvent, with a sample concentration of 1.5 mg/mL, a flow
rate of 1.0 mL/min, and an injection volume of 20 pL. Polystyrene standards from the American

Polymer Standards Corporation were used for calibration.
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4.2 Thermal properties of polymers
Thermogravimetric analysis (TGA) was conducted using a TGA QS50 instrument (TA

Instruments, USA) to evaluate the thermal stability of the polymer. Approximately 5—10 mg of
each sample was heated from 30°C to 600°C at a heating rate of 10°C/min under a nitrogen
flow of 20 mL/min. The temperature corresponding to 5% weight loss (Td, 5% weight loss)

was used as the criterion for assessing the polymer’s thermal stability (Fig. S2).
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Fig. S2 The thermal gravity analysis (TGA) curves of PSAs
Differential scanning calorimetry (DSC) was conducted using a DSC 3500 instrument
(Netzsch, Germany) to investigate the thermal properties of the samples. Approximately 5-10
mg of each sample was analyzed. The procedure included an initial heating from 25°C to 250°C
at 10°C/min, followed by cooling to 25°C at the same rate, and a subsequent reheating to 250°C
under a nitrogen flow of 40 mL/min. The second heating scan was utilized to evaluate the
material's intrinsic thermal properties and the reversibility of changes observed in the first scan,
as the initial heating removed the effects of thermal history and physical aging. Data analysis

was performed using Netzsch Universal Analysis software.
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4.3 Mechanical properties of polymers

Flexural and tensile specimens were molded using a plastics injection machine (UN-120SK,
Yizumi, China), and tests were conducted using a universal testing machine (LD23.104, Lishi
(Shanghai) Instruments Co., Ltd., China) at room temperature. Tensile test specimens were
dumbbell-shaped (specimen type 1A) with an initial grip distance of 115 mm, a narrow portion
width of 10 mm, and a thickness of 4 mm, in accordance with ISO 527-2:2012. Tensile tests
were performed at a speed of 10 mm/min. Flexural test specimens measured 80 x 10 x 4 mm,
and flexural properties were evaluated using the same testing machine, following ISO
178:2010, with a crosshead speed of 2 mm/min. Izod impact strength was measured at room
temperature using a 2.75 J pendulum in accordance with ASTM D256. For each test, five
specimens were analyzed, and the mean values of the results are presented in the results section.

Table S3. Mechanical properties of P1

Tensile Elastic Flexural Flexural ' Notch impact
Breaking
strength modulus strength modulus ‘ strength (kJ/m?
elongation (%)
(MPa) (MPa) (MPa) (MPa) )
75 3500 94 3531 3-5 3

P1 with M, S = 155 kDa was applied.
Table S4. Mechanical properties of P1 with different molecular weights

Tensile strength ~ Elastic modulus  Flexural strength ~ Flexural modulus

polymer
(MPa) (MPa) (MPa) (MPa)
Pl 75 3500 94 3531
P1-1 72.4 3332 92.8 3398

P1 with M, 7S = 155 kDa, P1-1 with M, 7S = 67 kDa was applied.
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Fig. S3 The tensile and flexural tests of P1 with different molecular weights (P1 with A, ©S
=155 kDa, P1-1 with M, S = 67 kDa)
Table S5. Mechanical properties of P9 with different molecular weights

Tensile strength ~ Elastic modulus  Flexural strength ~ Flexural modulus

polymer
(MPa) (MPa) (MPa) (MPa)
P9 77 3600 98 3560
P9-1 79 3760 98 3576

P9 with M, S = 42 kDa, P9-1 with M, S =71 kDa was applied.
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Fig. S4 The tensile and flexural tests of P9 with different molecular weights (P9 with M, 5
=42 kDa, P9-1 with M, *S= 71 kDa)
Table S6. Mechanical properties of P14 with different molecular weights

Tensile strength Elastic modulus  Flexural strength  Flexural modulus

polymer
(MPa) (MPa) (MPa) (MPa)
P14 55 2300 75 2500
P14-1 60 2760 82 2975

P14 with M, 7S = 64 kDa, P14-1 with M, S = 183 kDa was applied.
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Fig. S5 The tensile and flexural tests of P14 with different molecular weights (P14 with M,
PS = 64 kDa, P14-1 with M, S = 183 kDa)

Table S7. Mechanical properties of P21 with different molecular weights

Tensile strength Elastic modulus  Flexural strength  Flexural modulus

polymer
(MPa) (MPa) (MPa) (MPa)
P21 71 3500 91 3500
P21-1 73 3620 92 3525

P21 with M, S = 64 kDa, P21-1 with M, S = 119 kDa was applied.
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Fig. S6 The tensile and flexural tests of P21 with different molecular weights (P21 with M,

PS =64 kDa, P21-1 with M, S =119 kDa)

Table S8. Mechanical properties of PA 6

Tensile strength

Elastic modulus

Flexural strength ~ Flexural modulus

polymer
(MPa) (MPa) (MPa) (MPa)
PA 6 60 2300 65 2340
a b s
o~ PAG PAG6
2o g
fal ’ % g
20+
O 20 4 6 8 100 130 190 160 180 200

Tensile strain (%)

Flexural strain (%)

Fig. S7 The tensile and flexural tests of PA 6
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4.4 Solvent-stability of P1

Table S9. Solvent-stability of P1

Entry  ohems)  concentmtonh) o) Notes
1 water 100 0.5 stable
2 MeOH 100 0.1 stable
3 EtOH 100 0.1 stable
4 n-butanol 100 0.1 stable
5 HCI 20 0.2 stable
6 HNO; 68 0.1 stable
7 HNO; 40 0.1 stable
8 HNO; 20 0.2 stable
9 KOH 35 0.1 stable
10 KOH 20 0.2 stable
11 Acetone/H,0 5 0.2 stable
12 Acetic acid 99.5 0.1 stable
13 n-hexane 100 0.1 stable
14 n-heptane 100 0.2 stable
15 ethylene glycol 100 0.1 stable
16 Hydrofluoric acid 48 0.2 stable

Note: The solvent stability experiments were measured by placing 5.4+0.2 g of P1 (thicker samples after

processing, 80*10*4 mm) into 200 ml solvent for 7days at 25°C. Each group was run for 5 times and we
took the average. P1 with M, S = 150 kDa was applied.

5. Industrial production of PSA

5.1 Industrial produciton of P1

The 100 kg-scale P1 was produced in Inner Mongolia Tuwei new material Technology Co.,
LTD. Generally, under N, atmosphere, A1 (70.78 kg) and BPA (64 kg) were dissolved in
sulfolane (450 kg) in 1000 L steel reactor. And K,CO; (85.23 kg) was added (within 30 min)
to the reaction mixture when the temperature was raised to 170°C. The moisture was removed
by N, and collected by condensing. After reaction, the crude produt P1 was post-processed
including granulating, washing, removing of salts, solvent recovery and drying. The obtained

P1 was used without other modifations of processing (Fig. S8).
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Fig. S8 Industrial products of P1

5.2 Mechanical properties of industrial products of P1
Table S10. Mechanical properties of industrial products of P1

Tensile strength ~ Elastic modulus  Flexural strength ~ Flexural modulus

olymer
POy (MPa) (MPa) (MPa) (MPa)
P1 72 3300 92 3400
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Fig. S9 The tensile and flexural tests of industrial products of P1 (M,,”S= 110 kDa,
PDI =1.61)
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7. Copies of the NMR spectra and DSC curve of new compounds

7.1 Copies of the NMR spectra of monomers
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3C NMR of 3n
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13C NMR of 3p
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3BC NMR of 3r
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13C NMR of 3s
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'"H NMR of A2
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1F NMR of A2
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13C NMR of A3
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'"H NMR of A4
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19F NMR of A4
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7.2 Copies of the NMR spectra of polymers

1'H NMR of P1
SAN] 3 s
N~~~ N~ ™ —
— \ \
e
's
AL LT L,
g o ~~"~0on
T R T
N o~ (=]
o o S
. oC 'OO O
16 14 12 10 8 f1(6 ) 4 2 0 -2
ppm

54



13C NMR of P1

5L°08”
592
£2°9P~

9L’ LClL—
19'8¢1—

98'LY I~
0E6YL”

180 160 140 120

200

80 60 40 20

100
1 (ppm)

'"H NMR of P2

1] 4
60°L
b2 .
9g'/ L
8€°L -
O.,
..\IN,SJ
O . ,.MN“,v
"0

=908

901
2S0'Y

f1 (ppm)
55

14 12 10

16



13C NMR of P2
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13C NMR of P3
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13C NMR of P4
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13C NMR of P5
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13C NMR of P6
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13C NMR of P7
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13C NMR of P8
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13C NMR of P9
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13C NMR of P10
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13C NMR of P11
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13C NMR of P12
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13C NMR of P13
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13C NMR of P14
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13C NMR of P15
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13C NMR of P16
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13C NMR of P17
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13C NMR of P19
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13C NMR of P20
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13C NMR of P22
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13C NMR of P25
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13C NMR of P26
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13C NMR of P27
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13C NMR of P28
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GPC trace of P2
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