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A) Materials 

 All reagents were purchased from Sigma-Aldrich and were used as received unless otherwise 

mentioned. n-Butyl acrylate (>99%, Acros Organics) and N,N-dimethylacrylamide were 

purified by distillation under reduced pressure at room temperature before use. 

All polymerizations were conducted under an argon atmosphere. 

 

B) Instruments and Measurements 

UV-vis measurements were carried out on a Varian Cary 50 Scan UV/vis spectrophotometer 

equipped with a single cell Peltier temperature controller.  

The electrochemical experiments were performed using an Autolab PGSTAT 30 workstation. 

A three electrode configuration was used with a platinum disc (2 mm diameter) as working 

electrode, an Ag/AgCl reference electrode, and a platinum wire as the counter electrode. The 

solution was purged with nitrogen prior to recording the electrochemical data, and all 

measurements were recorded at 298K under a nitrogen atmosphere. 

The spectroelectrochemistry studies were performed on a Varian Cary 50 Scan UV/vis 

spectrophotometer and by using a thin layer (optical path cell: 0.5 mm) quartz glass 

spectroelectrochemical cell (Biologic Science Instruments). 

1H NMR and 13C spectra were recorded at 298K, with a Bruker Avance 300 spectrometer.  

Fourier transform infrared (FTIR) spectra were recorded using a PerkinElmer Spectrum One 

FTIR spectrometer with a resolution of 4 cm-1. 

The number-average molar mass (Mn), the weight-average molar mass (Mw) and the 

polydispersity index (Ð = Mw/Mn)) were determined by size exclusion chromatography (SEC) 

in DMF (+ LiBr, 1 g/L) at 60°C and at a flow rate of 0.8 mL min-1 for PNIPAM and PDMAC 

polymers. The steric exclusion was carried out on two PSS GRAM 1000 Å columns (8 × 300 

mm; separation limits: 1 to 1000 kg mol-1) and one PSS GRAM 30 Å (8 × 300 mm; 

separation limits: 0.1 to 10 kg mol-1) coupled with a differential refractive index (RI) detector. 

Average molar masses were derived from a calibration curve based on poly(methyl 

methacrylate) standards from Polymer Standards Service. 

Association constants (Ka) for 3.4, 3.5, 3.6a-b, and 3.7a-b  complexes were estimated using the 

spectrophotometric dilution method.1 Briefly, assuming that complexes formed between 3 and 

guests molecules 4, 5, 6a-b, and 7a-b have 1:1 stoichiometry and that complexes with other 

stoichiometry do not exist, the plot of C/A against 1/A1/2 for a series of solutions of different 
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concentrations C should follow the relationship (1) and, thus, should afford a straight line 

with a slope equal to (1/Kal)1/2 and the intercept y0 equal to 1/l. The free energy of 

complexation (–G°) was calculated using the relationship G°= -RT ln Ka, where R is the 

gas constant and T is the absolute temperature. 

C/A= (1/Kal)1/2 . 1/A1/2 + 1/l              (1) 

 

C) Synthesis of materials 

I. Synthesis and characterization of the reversible chain transfer agent 2 

 
 
Compound 8,2 1,1’-[1,4-phenylenebis(methylene)]bis-4,4’-bipyridinium Bis 

(hexafluorophosphate),3 44, and 2-(1-isobutyl)sulfanylthiocarbonylsulfanyl-2-methylpropionic 

acid CTA-COOH5 were synthesized as previously described. 

 

Synthesis of 9 

Alcohol 8 (2 g, 6.8 mmol), 2-(1-isobutyl)sulfanylthiocarbonylsulfanyl-2-methylpropionic acid 

(1.7 g, 6.8 mmol), 1,3-dicyclohexylcarbodiimide (DCC) (1.4 g, 6.8 mmol) and 4-

dimethylaminopyridine (DMAP) (catalytic amount) were dissolved in dry DCM (100 mL). 

The mixture was stirred 2 h under a nitrogen atmosphere at room temperature. The resulting 

suspension was filtered and the filtrate was concentrated under reduced pressure. The crude 

product was then subjected to column chromatography (SiO2: petroleum ether / DCM, 1:1) to 

afford 9 (2.5 g, 70 %) as a yellow oil. 

 1H NMR (300 MHz, CDCl3), δ (ppm from TMS) : 7.39 (br, 1H), 7.33 (d, J= 1.2 Hz, 2H), 

5.25 (s, 2H), 4.55 (s, 2H), 4.46 (s, 2H), 3.16 (d, J= 6.8 Hz, 2H), 2.01-1.87 (m, J= 6.7 Hz, 1H), 

1.72 (s, 6H), 1.0 (d, J= 6.5 Hz, 6H).  
13C NMR (75 MHz, CDCl3), δ (ppm): 221.5, 172.8, 138.9, 136.9, 134.7, 131.2, 131.0, 129.7, 

64.8, 55.9, 45.4, 32.6, 30.1, 30.0, 25.5, 22.2.  

IR (cm-1, KBr): 3041, 2965, 2929, 1725, 1639, 1459, 1363, 1243, 1219, 1121, 1056, 987, 828, 

808. 
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II. Synthesis of polymers 3, 6a,b and 7a,b  

Polymers 6a6 and 7a7  were synthesized according to previously described procedures using 

CTA-Napht and CTA-TTF as RAFT agents, respectively. 

 

Synthesis of CBPQT4+end-functionalized poly(n-butyl acrylate) 3 

 0.233 g (0.17 mmol) of CTA 2 was dissolved in 8mL of DMF in a 25 mL round-

bottom flask. 5.6 mg (0.034 mmol) of AIBN were added and the resulting mixture was purged 

with nitrogen for 20 min in a cold water bath. After being deoxygenated by bubbling with 

nitrogen for 20 min, the n-butyl acrylate (3.5 g, 27.3 mmol) was injected through the septum 

into the reaction mixture. The sealed round-bottom flask was immersed in a thermostated oil 

bath at 343 K, and the polymerization lasted for 4.5 h. Samples were periodically withdrawn 

i) to measure the conversion by 1H NMR spectroscopy in CDCl3 by the relative integration of 

the methylenic proton peak (COO-CH2) at 4.3 ppm and the vinylic proton peaks of BA, and 

ii) to estimate the Mn by SEC (THF) (Figure S8) . The final CBPQT4+ end-functionalized 

poly(n-butyl acrylate) 3 was recovered after precipitation in cold hexane. The number-average 

molar mass was determined by SEC (THF), Mn = 15600 g mol-1, Đ = 1.38, and by 1H NMR 

(CD3CN), Mn = 15100 g mol-1 (Mn,th = 12844 g mol-1). 

 

Figure S8. Evolution of the SEC chromatograms for the polymerization of n-butyl acrylate in 
presence of the chain transfer agent 2 initiated by AIBN. Recorded in THF at 40 °C and at a 

flow rate of 1 mL min-1 
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1H NMR (300 MHz, CD3CN), δ (ppm from TMS) : 8.95-8.77 (brs, 8H), 8.21-8.11 (brs, 8H), 

7.64-7.29 (brs,7H ), 5.92-7.76 (brs, 8H), 5.13 (s, 2H), 4.03-3.99 (brs, CH3(CH2)2-CH2-O), 

3.31 (d, J= 6.8 Hz, 2H), 2.33-2.16 (brs, CH2CH backbone), 1.85-1.83 (brs, CH2CH 

backbone), 1.67-1.33 (brs, CH3(CH2)2-CH2-O and CH2CH backbone), 0.95-0.90 (brs, CH3-

(CH2)2-CH2-O). 

IR (cm-1, KBr): 2959, 2959, 2934, 2874, 1730, 1638, 1450, 1395, 1378, 1242, 1158, 1117, 

1063, 1022, 961, 941, 839, 785, 738. 

 

Synthesis of naphthalene end-functionalized Poly(N,N-dimethylacrylamide) 6b  

A mixture of N,N-dimethylacrylamide (2.1 g, 21.0 mmol, 145 eq.), AIBN (2.5 mg, 

0.015 mmol, 0.1 eq.) and CTA-Napht (84.9 mg, 0.145 mmol, 1 eq.) in DMF (6.2 mL) was 

deoxygenated by bubbling argon for 30 min in ice water and was then immersed in an oil bath 

at 70 °C. Samples were periodically withdrawn to measure the conversion by 1H NMR by 

comparing the integrated areas of characteristic signals of monomer and polymer. The final 

polymer was recovered by precipitation of the mixture into diethyl ether. After filtration, the 

product was dried under vacuum, and the number-average molar mass was determined by 

SEC (DMF), Mn = 10120 g.mol-1, Đ = 1.12and by 1H NMR (acetone-d6), Mn = 14400 g mol-1 

(Mn,th = 11359 g mol-1).  

 

Synthesis of TTF end-functionalized Poly(N,N-dimethylacrylamide) 7b  

A mixture of N,N-dimethylacrylamide (5 g, 50.6 mmol, 224 eq.), AIBN (11.8 mg, 

0.072 mmol, 0,3 eq.) and CTA-TTF (0.106 g, 0.226 mmol, 1 eq.) in DMF (10 mL) was 

deoxygenated by bubbling argon for 30 min in ice water and was then immersed in an oil bath 

at 70°C. Samples were periodically withdrawn to measure the conversion by 1H NMR by 

comparing the integrated areas of characteristic signals of monomer and polymer. The final 

polymer was recovered by precipitation of the mixture into diethyl ether. After filtration, the 

product was dried under vacuum, and the number-average molar mass was determined by 

SEC (DMF), Mn = 11300 g mol-1, Đ = 1.10 and by 1H NMR (acetone-d6), Mn = 13150g mol-1 

(Mn,th = 11760 g mol-1).  
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Figure S10. UV-vis spectra of 1 (blue curve), 2 (red curve), CTA-COOH (black curve) and 3 

(green curve) recorded in CH3CN (0.5 mM) at 298K. 

The UV-vis spectrum of 3 reveals the presence of the trithiocarbonate group located at the 

terminus of the polymer chain.  

 

Figure S11. SEC trace of 3. Recorded in THF at 40 °C and at a flow rate of 1 mL min-1 
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Figure S22. Cyclic voltammogram of 3 (0.5 mM) in the presence of 4 recorded in acetonitrile 

in the presence of Bu4NPF6 (0.1 M) at a scan rate of 50 mV s-1. Platinum as working 

electrode and Ag/AgCl as reference electrode 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S23. UV-vis spectra of 3 recorded before (dark curve) and after (red curve) the 

addition of 1 eq. of 4. Conditions: [3] = 1 mM in CD3CN, 298 K 

 

 

 

 

  

 

 

 

Figure S24. UV-vis dilution experiment: linear plot of C/A against 1/A1/2 for a 1:1 mixture of 3 

and 4. Ka (3.4) ≈ 9.8x102 M-1 
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Figure S27. UV-vis spectra of 3 recorded before (dark curve) and after the addition (red 

curve) of 1 eq. of 5 Conditions: [3] = 1 mM in CD3CN, 298 K. 
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Figure S28. UV-vis dilution experiment: linear plot of C/A against 1/A1/2 for a 1:1 mixture of 3 

and 5.  Ka (3.5) ≈ 6.5x103 M-1 
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Figure S31. UV-vis spectra of 3 recorded before (dark curve) and after the addition (red 

curve) addition of 1 eq. of 6a. Conditions: [3] = 1 mM in CD3CN, 298 K 

 

 

 

 

 

 

 

 

 

 

Figure S32. UV-vis dilution experiment: linear plot of C/A against 1/A1/2 for a 1:1 mixture of 3 

and 6a. Ka (3.6a) ≈ 2.0x103 M-1 
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Figure S35. UV-vis spectra of 3 recorded before (dark curve) and after the addition (red 

curve) of 1 eq. of 6b. Conditions: [3] = 1 mM in CD3CN, 298K 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S36. UV-vis dilution experiment :Linear plot of C/A against 1/A1/2 for a 1:1 mixture of 3 

and 6. Ka (3.6b) ≈ 5.8x103 M-1 
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Figure S39. UV-vis spectra of 3 recorded before (dark curve) and after (green curve) the 

addition of 1 eq. of 7a. Conditions: [3] = 1 mM in CD3CN, 298 K 

 

 

 

 

 

 

 

 

 

 

 

Figure S40. UV-vis dilution experiment: linear plot of C/A against 1/A1/2 for a 1:1 mixture of 3 

and 7a. Ka (3.7a) ≈ 2.0 x104 M-1 
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Figure S43. UV-vis spectra of 3 recorded before (dark curve) and after (green curve) the 

addition of 1 eq. of 7b. Conditions: [3] = 1 mM in CD3CN, 298 K 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S44. UV-vis dilution experiment: linear plot of C/A against 1/A1/2 for a 1:1 mixture of 3 

and 7b Ka (3.7b) ≈ 5.5x104 M-1 
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VII) Binding studies: Summary of 1H NMR and voltammetric data 

Table 1. The 1H NMR chemical shifts ( and ) for 3 and its complexes with 4, 5, 6a,b and 

7a,b  in CD3CN at 298 K. 

compounds or 

complexes 

H H HPh 

3 8.92 8.21 7.55 

3.4 8.98 7.94 7.51 

 (+0.06) (-0.27) (-0.05) 

3.5 8.96 8.02 7.65 

 (+0.04) (-0.19) (+0.09) 

3.6a 9.05 8.13 7.76 

 (+0.14) (+0.08) (+0.20) 

3.6b 9.09 8.11 7.72 

 (+0.18) (-0.10) (+0.17) 

3.7a 9.24 8.25 7.79 

 (+0.32) (+0.04) (+0.24) 

3.7b 9.30 8.31 7.84 

 (+0.38) (+0.10) (+0.28) 

 

Table 2. The potential shifts () for 3 and its complexes with 4, 5, 6a,b, 7a,b in CD3CN at 

298K. 

 

Complexes E Red (mV) E Ox (mV)

3.4 -60 - 

3.6a -10 - 

3.6b -60 - 

3.5 -30 +10 

3.7a -30 +60 

3.7b  -50 +80 
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VIII) Control of binding events upon heating: UV-vis data 

 

Figure S45 UV-vis spectra of 3.7a (A) and 3.7b (B) upon cycling the temperature between 

288 K and 343 K. Recorded in acetonitrile at 0.5 mM 

 

IX) Control of binding events upon the addition of TTF: UV-vis and 1H NMR data 
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Figure S46 UV-vis spectra of 3.6a (red curve) and 3.6a upon the addition of 5 (1.4 

equiv.)(green curve). Recorded in acetonitrile at 298 K at 0.5 mM 
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Dynamic light scattering (DLS).  

The particle size (hydrodynamic average diameter: <Dh>) and the dispersity (Poly) of aqueous 

dispersions of 7b and 3.7b (both at 0.52 mM) were measured by DLS (NanoZS from Malvern 

Instruments) at 90° at 25 °C. 

 

Figure S48. UV-vis spectra of 7b (dark curve) and 3.7b (green curve), Recorded in water at 

298 K at ~ 0.5 mM  
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temperature for a minimum of 12 h prior to analysis. Drop-casting was performed as follows: 

100 L of 5 wt.% block copolymer solution in THF were deposited on the substrate followed 

by slow evaporation at room temperature 
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Figure S49. Histograms showing size distribution of micelles based on Cryo-Tem (A) and 
AFM (B) images. 
 
  
 
 
 
 

 

 

 

Figure S50. AFM topographic images of a notch in 3.7b thin films self-assembled on glass 

substrates prepared by spin coating from a THF solution of 3.7b at 5 wt% (A). AFM height 

image of a blend of unfunctionalized poly(n-butyl acrylate) with 7b (C) from a THF solution at 

5 wt% (B) 
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