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1. Experimental methods 

Synthesis of diphenyl(3-methyl-4-methoxyphenyl) sulfonium triflate: 16.2 g (80 mmol) diphenyl 

sulfoxide and 9.77 g (80 mmol) methylanisole were dissolved in 800 mL dichloromethane. The solution 

was cooled to -78 oC in a dry ice-acetone bath and 22.6 g (80 mmol) trifluoromethanesulfonic anhydride 

was added dropwise. The mixture was stirred at room temperature for 1 h. After the reaction, the mixture 

was washed three times with saturated sodium bicarbonate solution and then with double deionized water 

(DDI) water and dried under anhydrous magnesium sulfate for 24 h. The treated solution was 

concentrated to 100 mL by a rotary evaporator and added dropwisely into 500 mL ethyl ether to 

precipitate (3-methyl-4-methoxyphenyl) sulfonium triflate. The white precipitate was filtered and dried 

under vacuum at room temperature for 24 hrs. 

Synthesis of diphenyl(3-bromomethyl-4-methoxyphenyl) sulfonium chloride: 4.56 g (10 mmol) 

diphenyl(3-methyl-4-methoxyphenyl) sulfonium triflate and 1.78 g (10 mmol) N-bromosuccinimide 

(NBS) was dissolved in 100 mL dichloroethane. The solution was heated to 85 oC, followed by addition 

of 0.12 g (0.5 mmol)  benzoyl peroxide (BPO). The mixture was stirred at room temperature for 24 h. 

After the reaction, the mixture was added dropwise into 300 mL ethyl ether to precipitate diphenyl(3-

bromomethyl-4-methoxyphenyl) sulfonium triflate. The precipitate was washed three times with ethyl 

ether and dried under vacuum at room temperature for 24 h. Then, diphenyl(3-bromomethyl-4-

methoxyphenyl) sulfonium triflate was dissolved in 1000 mL DDI water, followed by addition of 120 g 

IRA-900 anion exchange resin to convert triflate ions to chloride ions. After 48 h, the resin was filtered 

and the water was evaporated to give diphenyl(3-bromomethyl-4-methoxyphenyl) sulfonium chloride. 

Synthesis of chloromethylated polysulfone (CMPSf): 15 g (33.9 mmol) polysulfone (PSf) was 
dissolved in 750 mL chloroform. 10.18 g (339 mmol) paraformaldehyde and 36.9 g (339 mmol) 
trimethylchlorosilane were added into PSf solution, followed by dropwise addition of 1.767 g (6.78 
mmol) stannic chloride. The mixture was stirred at 55 oC for 72 h. After the reaction, the mixture was 
poured into ethanol to precipitate CMPSf. The precipitate was separated by filtration, washed three times 
with ethanol and dried under vacuum at room temperature for 24 h. The degree of chloromethylation is 
128% (1H NMR in Figure S3).  

Synthesis of butylaminated polysulfone (PSf-BA): 2.02 g (4 mmol) chloromethylated polysulfone 
was dissolved in 40 mL 1-methyl-2-pyrrolidinone, followed by addition of 4.69 mL (40 mmol) butyl 
amine and 3.16 g (8 mmol) cesium carbonate. The mixture was stirred at room temperature for 48 h. After 
the reaction, the mixture was added dropwise into 400 mL DDI water to precipitate butylaminated 
polysulfone. The precipitate was washed three times with DDI water, filtered and dried in vacuum at 60 
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3. SAXS diffraction pattern 

 

Firgure S6. SAXS pattern of PSf-MeOTASCl with an IEC of 0.69 mmol g-1. 

 

 

4. Stability tests 
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Figure S7. Thermal gravimetric analysis (TGA) curves (a) and derivative thermal gravimetric (DTG) curves (b) 
of the pristine PSf (black line), butylaminated PSf (PSf-BA) (blue line) and PSf-MeOTSOH (red line). Test 
conditions: nitrogen atmosphere with 20 mL min−1 of flow rate, and 10 oC min−1 of heating rate. 
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Figure S8. 1H NMR spectra of PSf-MeOTAS polymer subjected to alkaline degradation test for different time.  
(a) 0 day or before test, (b) 1 day, (c) 5 days, and (d) 10 days. Deuterated dimethyl sulfoxide (DMSO-d6) as 
solvent and tetramethylsilane (TMS) as internal standard. Test conditions: 1 M KOD/D2O for test solution and 60 oC 
for test temperature. 

 

 

 

Scheme S1. Chemical structures of two model compounds: MeOTAS (a) and MeO-free TAS (b). 
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Figure S9. 1H NMR spectra of MeOTAS cation compound. (a) before alkaline degradation test, and (b) after 
degradation test. Deuterated water (D2O) as solvent and tetramethylsilane (TMS) as internal standard. Test 
conditions: 1 M KOD/D2O for test solution, 60 oC for test temperature, and 10 days for test time period. 

 

 

Figure S10. 1H NMR spectra of MeO-free TAS cation compound. (a) before alkaline degradation test, and (b) 
after alkaline degradation test. Deuterated water (D2O) as solvent and tetramethylsilane (TMS) as internal 
standard. Test conditions: 1 M KOD/D2O for test solution, 60 oC for test temperature, and 10 days for test time period. 
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