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Experiment Section 

Instruments: 

High temperature size exclusion chromatography (HT-SEC) measurements were carried out on a 

Viscoteck HT-GPC module 350 instrument with two PLgel 10 μm MIXED-B columns using 1,2,4-

trichlorobenzene (TCB) as eluent at a flow rate of 0.8 mL/min at 150 ºC or Agilent PL-GPC 220 with one 

PLgel 10 μm MIXED-B column using TCB as eluent at a flow rate of 1.0 mL/min at 150 ºC. Both systems 

were calibrated by PS standards. Fourier-transform infrared spectroscopy (FTIR) (transmission) 

measurements were performed on a Nicolet Magna 6700 FT spectrometer. Differential scanning 

calorimetry (DSC) was performed on a Mettler Toledo DSC1/TC100 system in an inert nitrogen 

atmosphere. The samples were heated from room temperature to 140 ºC, cooled to -100 ºC and finally 

heated again to 140 ºC at a heating/cooling rate of 10 ºC/min. The second heating curve was used to 

determine the glass transition temperature (Tg), melting temperature (Tm) and the degree of crystallinity. 

Crystallinity Xc = ΔHm/ΔHm+, where ΔHm+ (288 kJ.kg−1) is the specific enthalpy of melting for 100% 

crystalline PE. The 1H, 13C, 19F and 11B NMR spectra were recorded with a Bruker AVANCE III-400, 500 

or 600 (MHz) spectrometer. “HRMS” means high resolution mass spectrum for short. Photoluminescence 

(PL) spectra were recorded on a Thermo Lumina Fluorescence Spectrometer equipped with an external 

water circulator for the thermostatted cell holder. 

mailto:nikolaos.hadjichristidis@kaust.edu.sa
mailto:wangde@ouc.edu.cn
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Chemicals: 

n-Butyllithium (n-BuLi) (1.6 M in hexane, Aldrich), calcium hydride (CaH2) (95%, Aldrich), 

trimethylsulfoxonium iodide (98%, Alfa Asar), benzyl-tri-n-butylammonium chloride (98%, Alfa Aesar) 

and trimethylamine N-oxide dihydrate (TAO.2H2O) (>99%, Aldrich) were used as received without any 

further purification. Sodium hydride (60% dispersion in mineral oil, Aldrich) was washed with petroleum 

ether (40-60 ºC) before use. Methanol (99%, VWR), ethanol (96%, VWR), dichloromethane (>99%, Fisher) 

were obtained from VWR and used as received. Tetrahydrofuran (99%, Fisher) and toluene (99.7%, Fluka) 

were distilled over sodium, using benzophenone as an indicator, before use. Triethylborane (1.0 M, Aldrich) 

were used as received under seal condition. 

 

1. General method for the synthesis of arsonium ylides:  

 

Scheme S1 Synthetic route of benzyltriphenylarsonium ylide salt 

To a preheated dry flask, triphenylarsine (20 mmol, 7.12 g, 1.0 eq.) and benzyl bromide (30 mmol, 1.5 

eq.) were added under an argon atmosphere and heated at 60 oC without any solvent. After one hour, the 

liquid mixture became solid. The heating was continued at this temperature for 4 more hours, then cooled 

down to room temperature, 200 mL Et2O was added and stirred for one more hour (dissolving the unreacted 

material Ph3As and BnBr). The solution was filtered and the solid benzyltriphenylarsonium bromide was 

collected and dried under vacuum. The product was dissolved in chloroform (CHCl3, 100 mL), then an 

aqueous sodium tetrafluoroborate (30 eq.) was added. After two days vigorous stirring, the reaction mixture 

was extracted with CHCl3 and the combined organic layers were dried over Na2SO4. The solution was 

concentrated in a rotary evaporator under reduced pressure to afford the crude product, as a white solid. 

The crude ylide salt was further purified by crystallization (DCM/petroleum ether) to afford 

benzyltriphenylarsonium tetrafluoroborate.  

Other arsonium ylides followed the same procedure. 

NMR spectra of arsonium ylide salt 

Benzyltriphenylarsonium tetrafluoroborate: 
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White solid, 79% yield, Mp: 196.4-197.6 ºC. 1H NMR (500 MHz, CDCl3, TMS) δ 7.71 (t, J = 5.0 Hz,  3H, 

ArH), 7.61 (t, J = 5.0 Hz, 6H, ArH), 7.48 (d, J = 5 Hz,  6H, ArH), 7.23 (t, J = 5.0 Hz, 1H, ArH), 7.15 (t, J 

= 5.0 Hz, 2H, ArH), 7.06 (d, J = 5.0 Hz, 2H, ArH), 4.78 (s, 2H, CH2); 13C NMR (125 MHz, CDCl3) δ 

134.11, 133.02, 130.71, 129.09, 128.68, 127.69, 120.60, 32.34; 19F NMR (175 MHz, CDCl3) δ -151.44, -

151.50; 11B NMR (160 MHz, CDCl3) δ -0.86. HRMS Calcd. for C25H22As+1 (M-BF4)+: 397.0932, found: 

397.0920.  

 

Figure S1 1H NMR spectrum of benzyltriphenylarsonium tetrafluoroborate (500 MHz, CDCl3, 25 oC) 
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Figure S2 13C NMR spectrum of benzyltriphenylarsonium tetrafluoroborate (500 MHz, CDCl3, 25 oC)  

 

 

Figure S3 19F NMR and 11B NMR spectra of benzyltriphenylarsonium tetrafluoroborate (500 MHz, CDCl3, 

25 oC)  
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Figure S4 Comparison of the spectra of benzyltriphenylarsonium salt indicates the complete transformation 

of bromide to tetrafluoroborate (500 MHz, CDCl3, 25 oC) 

 

2. Homopolymerization and copolymerization of benzyltriphenylarsonium ylide with sulfoxonium 

methylide 

 

Scheme S2 Homopolymerization of benzyltriphenylarsonium ylide and copolymerization of 

benzyltriphenylarsonium ylide with sulfoxonium methylide   

Homopolymerization of benzylarsonium ylide (A): Benzyltriphenylarsonium tetrafluoroborate (1.6 

mmol, 775 mg) treated with nBuLi (1.6 M, 1.6 mmol, 1.0 mL) to generate ylide in situ at -78 oC in THF. 

Then the solution allowed to reach room temperature slowly (about two hours). Triethylborane (1.0 M, 0.03 

mmol, 30 L) was added to the solution at room temperature, the mixture heated to reflux for 24 hours (pH 

> 7.0). No polymer was detected by 1H NMR. 

Copolymerization of benzyltriphenylarsonium ylide with sulfoxonium methylide (B): Sulfoxonium 

methylide (1.5 M, 6.0 mmol, 4 mL) was added to the in situ generated benzyltriphenylarsonium ylide (1.6 

mmol) at room temperature. Then the mixture heated to 60 oC followed by addition of triethylborane (1.0 

M, 0.03 mmol, 30 L) as an initiator. Even by heating to reflux for 3 days, no polymer was detected by 1H 

NMR. 
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3. General procedure for synthesizing diblock terpolymers (PA-co-PBz)-b-PM 

 

Scheme S3 Copolymerization of two arsonium ylides with BEt3 as initiator and sequential addition of 

sulfoxonium methylide  

-Methyl-substituted arsonium ylide salt (1.0 mmol, 450 mg) and benzyltriphenylarsonium ylide salt 

(1.0 mmol, 485 mg) were introduced into a Schlenk tube (pre-dried), followed by addition of THF (solvent) 

under argon. The suspension was cooled to -78oC, then nbutyllithium (1.6 M in hexane, 2.0 mmol, 1.25 mL) 

was added slowly. A red solution was obtained after the addition of nbutyllithium. The red solution allowed 

to warm to room temperature slowly (about 1.5 h). At room temperature Et3B (1 M in THF, 0.02 mmol, 20 

L) was added and then immediately heated at 60 oC. After discoloration, sulfoxonium methylide (1.5 M, 

9.0 mmol, 6.0 mL) was added and the temperature was increased to 80 oC. 20 mins later, the solution became 

neutral (pH = 7.0, phenolphthalein indicator) and TAO.2H2O was added. After heating at 80 oC for 3 hours, 

the solution poured into cold methanol, the precipitated white solid [(PA-co-PBz)-b-PM)] collected and 

dried in avacuum oven at 40 oC overnight.  

 

Figure S5 1H NMR of terpolymer 3 (Table 1) (600 MHz, CDCl2CDCl2 at 90 oC) 

app:ds:phenolphthalein
app:ds:indicator
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Figure S6 FT-IR of terpolymer 3 (Table 1): the signal at 971 cm-1 indicates that double bonds are trans; a 

broad peak at 3257 cm-1 is due to the hydroxyl group.  

NMR spectra of ylide salts 

Triphenyl(propyl)arsonium tetrafluoroborate:  

 

Yellowish solid, 63% yield, Mp: 158.5-159.6 ºC. 1H NMR (400 MHz, CDCl3, TMS) δ 7.75-7.62 (m, 15H, 

ArH), 3.37-3.33 (m, 2H, CH2), 1.79-1.72 (m, 2H, CH2), 1.14 (t, J = 8.0 Hz, 3H, CH3); 13C NMR (100 MHz, 

CDCl3) δ 134.15, 132.49, 130.96, 120.95, 26.15, 17.33, 15.01; 19F NMR (175 MHz, CDCl3) δ -152.39, -

152.44; 11B NMR (160 MHz, CDCl3) δ -0.87. HRMS Calcd. for C21H22As+1 (M-BF4)+: 349.0932, found: 

349.0923. 
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Figure S7 1H NMR, 13C NMR, 19F NMR and 11B NMR spectra of propyltriphenylarsonium 

tetrafluoroborate (400 MHz, CDCl3, 25 oC)  

 

 

 (4-Fluorobenzyl)triphenylarsonium tetrafluoroborate:  

 

White solid, 87% yield, Mp: 173.1-173.7 ºC. 1H NMR (400 MHz, CDCl3, TMS) δ 7.71 (t, J = 8.0 Hz,  3H, 

ArH), 7.60-7.57 (m,  6H, ArH), 7.49-7.46 (m,  6H, ArH), 7.06 (dd, J1 = 4.0 Hz, J1 = 8.0 Hz, 2H, ArH), 6.77 

(d, J = 8.0 Hz, 2H, ArH), 4.76 (s, 2H, CH2); 13C NMR (100 MHz, CDCl3) δ 162.63 (d, J = 247 Hz), 134.10, 

132.95, 132.58 (d, J = 8 Hz), 130.70, 123.65 (d, J = 4 Hz), 120.30, 115.93 (d, J = 22 Hz), 31.00; 19F NMR 

(376 MHz, CDCl3) δ -112.34, -150.81, -151.86; 11B NMR (160 MHz, CDCl3) δ -0.79. HRMS Calcd. for 

C25H21AsF+1 (M-BF4)+: 415.0838, found: 415.0825. 
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Figure S8 1H NMR, 13C NMR, 19F NMR and 11B NMR spectra of (4-fluorobenzyl)triphenylarsonium 

tetrafluoroborate (400 MHz, CDCl3, 25 oC)  

 

 

1H NMR spectra of diblock terpolymer 5 and 6 

 

 

Figure S9 1H NMR spectrum of terpolymer 5 (600 MHz, toluene-d8 at 90 oC) 
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Figure S10 1H NMR spectrum of terpolymer 6 (600 MHz, toluene-d8 at 90 oC) 

 

 

Figure S11 PL spectra of arsonium ylides, byproducts Ph3As and Ph3AsO (concentration: 2.0 mg/mL in 

toluene, ex = 342 nm) 
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Figure S12 Photos of terpolymer 2 (Table 1 of the MS). Upper photos (bulk), down photos (film, letter size)  

 under daylight and UV light 

 

Figure S13 Photos of terpolymers 5, 6, 7 under daylight and UV light (NMR tube, CDCl2CDCl2) and the 

corresponding PL spectra (concentration: 2.0 mg/mL in toluene, ex = 342 nm) 
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Figure S14 PL spectrum of the polymer 7 in daylight and under UV light irradiation for 5 days 

(concentration: 1.5 mg/mL in toluene, ex = 342 nm) 

 

Figure S15 1H NMR spectra of terpolymer 7 (600 MHz, CDCl2CDCl2 at 90 oC, left); PL spectra of the 

terpolymer 7 at room temperature and heated at 90 oC for 3 days (concentration: 1.5 mg/mL in toluene, ex 

= 342 nm, right) 
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Figure S16 1H NMR spectrum of polymer 8 (600 MHz, CDCl3, 25 oC) 

 

 

Figure S17 PL spectra of two C3-homopolymers (9 and 10) derived from arsonium ylides (concentration: 

2.0 mg/mL in toluene, ex = 342 nm) 
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Figure S18 1H NMR spectrum of polymer 8 before and after 5 days UV irradiation (600M, CDCl2CDCl2, 

25 oC)  

 

 


