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Synthesis of diazene sulfonates
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Fig. 1S. Synthesis of diazene sulfonates

N-(4-Amino phenyl )-2 methyl acrylamide (I)

10.87 g (100 mmol) of p-phenylenediamine and 20 mL (150 mmol) of triethylamine were dissolved  in 200 mL of methylene chloride and cooled to 0 °C. The solution of 10.45 g (100 mmol) of methacryolyl chloride in 40 mL of dichloromethane was slowly added. After 3 h at 0 °C, the solvent was removed at diminished pressure. The residue was dissolved in acetone and the insoluble byproduct was filtered. Finally, the product was purified by chromatography using ethyl acetate/hexane (φr = 2 : 1) as the eluent.

Sodium 4-methacryolyl aminophenyl diazene sulfonate (II, Azo 1)

2.65 g (15 mmol) of I was dissolved in 20 mL of aqueous HCl (10 mass %) and cooled to 0 °C. Then, the solution of 1.035 g (15 mmol) of sodium nitrite in 3mL of water was slowly added. After 10 min, the solution of 1.9 g (15 mmol) of Na2SO3 and 3 g (28 mmol) of Na2CO3 in 60 mL of water were added.
Sodium 3-vinylphenyl diazene sulfonate (III, Azo 2)
11.9 g (100 mmol) of 3-aminostyrene was dissolved in 100 mL of aqueous HCl (10 mass %) and cooled to 0 °C. The solution of 6.9 g (100 mmol) of sodium nitrite in 10 mL of water was slowly added. After 10 min, the obtained solution was rapidly added to a saturated aqueous solution of 25 g (198 mmol) of Na2SO3. The product precipitated immediately and was used without further purification for the polymerization.

Sodium 3-methacryolyl aminophenyl diazene sulfonate (IV, Azo 3)

7.51 g (50 mmol) of 3-aminoacetanilide and 15 mL of aqeous HCl (37 mass %) was dissolved in 50 mL of water and cooled to 0 °C. Then the ice-cooled solution of 3.4 g (50 mmol) of sodium nitrite in 8 mL of water was slowly added. After 20 min, the undissolved residuals were filtered. The solution was  added to the solution of 10.5 g (50 mmol) of Na2SO3 and 20 g (190 mmol) of Na2CO3 in 80 mL of  water. After 45 min at 0 °C, the volume of solvent was reduced to 50 mL by evaporation. After addition of 50 mL of ethanol, the residual anorganic salts precipitated and were filtered. The solvent was removed under diminished pressure and the residue was dissolved in 80 mL of water. After addition of 4 g of NaOH, the solution was stirred at 50 °C for 4 h. Then, the solution was cooled to 0 °C and neutralized with 10 % HCl. Subsequently, the solution of 16.8 g (200 mmol) of Na2CO3 in 200 mL of water was added. Finally, 7.5 ml (75 mmol) of methacryolyl chloride was slowly added to the reaction mixture. After 3 h, the volume of solvent was reduced by evaporation. A small amount of ethanol was added until inorganic salts precipitated. These were filtered, and the orange product was twice recrystallized from ethanol.
Polymerization

Azo 1 homopolymer was synthetised as follows:

2 g (6.8 mmol) of I (Azo 1) was dissolved in 50 mL of water, after repeated degassing at 70 °C, with azobisisobutyronitrile (5 mol %) as a radical initiator under nitrogen atmosphere. After 24 h, the reaction was stopped by opening the reaction to the air. The polymer was precipitated in diethyl ether. Molar mass and PDI (polydispersity index) was determined by GPC using polymethylmethacrylate standards and dimethylacetamide (DMAc) as eluent; it ranged from 78000 g mol−1 (PDI = 1.78, yield: 75 %) to 12000 g mol−1 (PDI = 1.98, yield: 79 %).
Table 1. Spectral data of prepared compounds

	Compound
	Spectral data

	I
	1H NMR (DMSO-d6), δ: 1.85–1.95 (s, 3H), 4.25–4.55 (s, 2H), 5.45–5.55 (d, 1H), 5.65–5.70 (d, 1H), 6.4–6.5 (d, 2H), 7.4–7.5 (d, 2H), 9.5–9.75 (s, 1H)

	II (Azo 2)
	1H NMR (DMSO-d6), δ : 1.85–1.95 (s, 3H), 5.45–5.55 (d, 1H), 5.65–5.70 (d, 1H), 6.8–6.9 (d, 2H), 7.4–7.5 (d, 2H), 9.1–9.15 (s, 1H)

	III (Azo 3)
	1H NMR (DMSO-d6), δ: 5.3–5.5 (d, 1H), 5.75–5.85 (d, 1H), 6.4–6.55 (q, 1H), 6.55–6.65 (m, 1H), 7.25–7.40 (m, 3H)

	IV (Azo 4)
	1H NMR (DMSO-d6), δ: 1.85–1.95 (s, 3H), 5.4–5.5 (d, 1H), 5.7–5.8 (d, 1H), 6.6–6.7 (m, 1H), 7.15–7.40 (m, 3H), 8.7–8.9 (s, 1H)

	Azo 1 homopolymer
	1H NMR (DMSO-d6), δ: 1.80–2.45(CH3 and CH2 units), 6.8–7.6 (arom. H), 8.9–9.1 (NH)
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