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1 Experimental 

1.1 Materials  

Unless otherwise stated, all chemicals were obtained from commercial suppliers 

and used without further purification. The diisocyanide 1a-c monomers were prepared 

by our previous work. Dimethyl acetylenedicarboxylate, diethyl 

acetylenedicarboxylate, cyclohexyl isocyanide, and 2-Bromoacetophenonewere were 

purchased from Energy Chemical. 4,4'-Bis(2-bromoacetyl)biphenyl was purchased 

from Ark. Chloroform-d was purchased from Innochem.  

 

1.2 Equipment  

The weight-average molecular weights (Mw) and polydispersity indices (Mw/Mn) of 

the polymers were obtained using a gel permeation chromatography (GPC) system 

equipped with a Waters 1515 isocratic HPLC pump and a Waters 2414 refractive 

index detector. A polystyrene standard was utilized, and THF was used as the eluent at 

a flow rate of 1.0 mL min-1. The Fourier transform infrared (FT-IR) spectra were 

measured on a Bruker (ALPHA) spectrometer. The 1H NMR and 13C NMR spectra 

were measured on a Bruker AV 400 spectrometer. The mass spectra were collected by 

using a Finnigan BIFLEX III mass spectrometer. The fluorescence spectra were 

measured on a Hitachi F-7000 fluorescence spectrophotometer. The absolute quantum 

yields were collected on a FluoroMax-4 (Horiba Jobin Yvon) fluorometer equipped an 

integrated sphere. The UV-Vis spectra were recorded on a TU-1901 double beam 

UV-Vis spectrophotometer. The refractive indices were measured on a SENTECH SE 

850 DUV Spectroscopic Ellipsometer.  

 

1.3 Polymerization 

The multicomponent polymerization (MCP) procedure is described using entry 2 in 

Table S1 as an example. Diisocyanide 1a (67.0 mg, 0.5 mmol), DAAD 2b (170.0 mg, 

1.0 mmol), 4,4'-bis(2-bromoacetyl)biphenyl 3 (160.0 mg, 0.4 mmol) and toluene (6 

mL) were added to a 30 mL Schlenk tube equipped with a magnetic stir bar. The 

reaction mixture was heated at 100 °C for 6 h under an air atmosphere. The precipitate 

was cooled to room temperature and poured into 200 mL of n-hexane under vigorous 

stirring. Then, the precipitate was filtered, washed with n-hexane, and dried to a 

constant weight in a vacuum at 60 °C to yield P1a2b3. The MCP of the other PIFAs 

followed the same procedure under various conditions. 



Table S1. Effect of the monomer concentration on the MCPs a 

Entry [1a] (M) [3] (M) Yield (%) Mw b Đ b Solubility c

1 0.08 0.04 62.6 9200 2.04 〇 

2 0.08 0.06 80.5 20400 1.92 〇 

3 0.08 0.08 73.6 33900 3.64 〇 

4 0.16 0.12 76.0 Gel - - 

5 0.04 0.03 67.1 8400 2.47 〇 

a Carried out in toluene under air at 100 °C for 6 h, 1a : 2b = 1 : 2. b Determined by 

GPC in THF on the basis of a linear polystyrene as the calibration standard. Mw = 

weight-average molecular weight; Đ = Mw/Mn, where Mn = number-average molecular 

weight. c 〇 = completely soluble in DCM, THF, and DMF.  

 

Table S2. Time course on the MCPsa 

Entry Time (h) Yield (%) Mw Đ  Solubility  

1 3 56.3 13300 2.08 〇 

2 6 80.5 20400 1.92 〇 

3 9 82.1 20700 2.59 〇 

a Carried out in toluene under air at 100 °C, [1a] = 0.08 M, 1a : 2b = 1 : 2 , [3] = 0.06 

M.  

 

Table S3. Effect of temperature on the MCPs a 

Entry Temperature(℃) Yield (%) Mw Đ Solubility  

1 60 62.1 4700 1.68 〇 

2 80 73.9 6200 1.66 〇 

3 100 80.5 20400 1.92 〇 

a Carried out in toluene under air for 6 h, [1a] = 0.08 M, 1a : 2b = 1 : 2 , [3] = 0.06 M. 

 

1.4 Synthetic route to model compound MC 

The synthetic route is shown in Scheme 2. Dimethyl acetylenedicarboxylate 2b 

(0.1700 g, 1.0 mmol), 2-Bromoacetophenone 4 (0.4000 g, 1.6 mmol) and 6 mL 



toluene were added to a 50 mL Schlenk tube equipped with a magnetic stir bar. Then, 

1a (0.1340 g, 1.0 mmol) dissolved in 6 mL toluene was slowly added. The reaction 

mixture was heated in an oil bath at 100 °C for 6 h under constant stirring under an air 

atmosphere and cooled to room temperature. The organic layer was combined and 

washed with DCM and water, and then dried over MgSO4 for an hour. The MC was 

separated by flash column chromatograph..  

 

1.5 Characterization data of MC  

White powder of MC was obtained in 76.9% yield. υ (cm-1 ) = 2981, 2933, 2865, 

1721, 1682, 1654, 1283, 1252, 1093,1034; 1H NMR (400 MHz, CDCl3): δ = 

7.46-7.44 (d, J = 6.8 Hz, 4H), 7.41-7.37 (m, 6H), 4.53-4.51 (d, J = 10.8 Hz, 2H), 

4.39-4.34 (m, 4H), 4.28-4.18 (m, 4H), 4.13-4.10 (d, J = 10.8 Hz, 2H), 3.76 (s, 2H), 

2.02-1.92 (m, 4H), 1.62-1.52 (m, 4H), 1.36-1.33 (t, J = 6.8 Hz, 6H), 1.26-1.23 (t, J = 

6.8 Hz, 6H); 13C NMR (100 MHz, CDCl3): δ = 161.73, 160.74, 154.80, 142.85, 

137.47, 136.96, 129.11, 128.87, 125.85, 90.01, 62.19, 62.09, 56.19, 36.90, 31.83, 

31.22, 14.08, 13.80. HRMS (ESI, m/z) Calcd for [M+H]+ C40H45O10N2Br2: 871.1435, 

Found: 871.1410, error: -2.9 ppm. 

 

1.6 Characterization data of PIFAs 

P1a2a3: Light yellow solid; yield 83.2%. Mw: 12 000; Ð: 2.50. IR, υ (cm-1 ) = 2951, 

2857, 1726, 1678, 1436, 1352, 1284, 1217, 1093, 1030, 999; 1H NMR (400 MHz, 

CDCl3): δ = 7.61-7.51 (aromatic protons), 4.58-4.55 (CH2Br protons), 4.17-4.14 

(CH2Br protons), 3.92-3.80, 2.02-1.56 ; 13C NMR (100 MHz, CDCl3): 162.10, 161.08, 

154.68, 142.89, 140.88, 137.61, 136.15, 129.69, 127.59, 126.42, 89.94, 56.33, 

53.12-53.01, 36.71, 31.95, 31.25, 29.70. 

P1a2b3: Light yellow solid; yield 80.5%. Mw: 20 400; Ð: 1.92. IR, υ (cm-1 ) = 2980, 

2934, 2867, 1721, 1680, 1283, 1248, 1093, 1030; 1H NMR (400 MHz, CDCl3): δ = 

7.61-7.52 (aromatic protons), 4.55-4.53 (CH2Br protons), 4.39-4.23, 4.17-4.14 (CH2Br 

protons), 3.79 (CH protons), 2.03-1.56, 1.37-1.25 (CH3 protons); 13C NMR (100 MHz, 

CDCl3): 161.72, 160.75, 154.72, 142.63, 140.83, 137.61, 136.35, 127.50, 126.48, 

89.89, 62.20, 56.23-56.13, 36.79, 31.91, 31.21-31.04, 14.09, 13.82. 

P1b2a3: Light yellow solid; yield 76.4%. Mw: 21 800; Ð: 2.42. IR, υ (cm-1 ) = 2925, 

2849, 1727, 1680, 1436, 1352, 1285, 1215, 1091, 1029, 999; 1H NMR (400 MHz, 

CDCl3): δ = 7.59-7.50 (aromatic protons), 4.57-4.54 (CH2Br protons), 4.15-4.13 

(CH2Br protons), 3.92-3.80, 3.69 (CH protons), 1.95-0.86; 13C NMR (100 MHz, 

CDCl3): 162.12, 161.09, 154.44, 153.38, 142.79, 142.42, 140.83, 137.93, 137.61, 



136.23, 129.68, 127.54, 126.42, 89.78, 57.50, 53.14-52.98, 36.67, 33.79-28.34. 

P1b2b3: Light yellow solid; yield 74.8%. Mw: 24 300; Ð: 2.09. IR, υ (cm-1 ) = 2979, 

2925, 2851, 1723, 1682, 1372, 1340, 1283, 1211, 1093, 1032; 1H NMR (400 MHz, 

CDCl3): δ = 7.59-7.51 (aromatic protons), 4.54-4.51 (CH2Br protons), 4.39-4.20, 

4.16-4.13 (CH2Br protons), 3.69 (CH protons), 1.96-0.98; 13C NMR (100 MHz, 

CDCl3): 161.72, 160.76, 154.51, 153.35, 142.57, 140.78, 137.57, 136.40, 127.46, 

126.49, 89.74, 62.26, 62.10, 57.39, 36.79-28.27, 14.23, 14.08, 13.83. 

P1c2a3: Yellow solid; yield 89.7%. Mw: 17 000; Ð: 2.50. IR, υ (cm-1 ) = 2955, 1729, 

1689, 1436, 1354, 1281, 1209, 1095, 1038, 995, 977; 1H NMR (400 MHz, CDCl3): δ 

= 7.50-7.43 (aromatic protons), 6.89-6.84 (aromatic protons), 4.51-4.43 (CH2Br 

protons), 3.97-3.64, 2.52, 2.13, 1.14; 13C NMR (100 MHz, CDCl3): 161.83, 160.83, 

153.80, 144.23, 141.16, 140.89, 140.60, 137.16, 136.88, 135.62, 133.30, 129.66, 

128.27-126.40, 91.29, 53.24, 41.08, 35.84, 25.82, 18.47, 13.97. 

P1c2b3: Yellow solid; yield 87.2%. Mw: 12 100; Ð: 1.96. IR, υ (cm-1) = 2978, 1723, 

1688, 1472, 1395, 1373, 1281, 1207, 1093, 1038; 1H NMR (400 MHz, CDCl3): δ = 

7.51-7.45 (aromatic protons), 6.90-6.85 (aromatic protons), 4.51-4.43 (CH2Br 

protons), 4.30, 4.02-3.99, 3.83, 2.52, 2.14, 1.39-1.15; 13C NMR (100 MHz, CDCl3): 

161.47, 160.46, 153.91, 143.93, 141.27-126.45, 91.26, 62.46, 41.13, 36.00, 25.82, 

18.48, 14.19-13.83. 

 
2 Post-functionalization of P1a2b3  

P1a2b3 (200.0 mg), 1,4-bis(aminomethyl)benzene (136.0 mg, 1.0 mmol) and 

K2CO3 (138.0 mg, 1.0 mmol) were dissolved in 6 mL of p-xylene. The mixture was 

stirred at 130 oC for 3 h and cooled to room temperature. The filtrate was added 

dropwise into hexane to obtain P1a2b3-1. Yield: 84%.  
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Figure S1. FT-IR spectra of (A) P1a2b3, and (B) P1a2a3-1. 

 

P1a2b3 (200.0 mg), 1-benzylimidazole (158.0 mg, 1.0 mmol) and KI (16.6 mg, 

0.1 mmol) were dissolved in 6 mL of toluene. The mixture was stirred at 100 oC for 

24 h and cooled to room temperature. The filtrate was added dropwise into hexane to 

obtain P1a2b3-2. Yield: 85%. Transformation degree: 41.6%. 
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Figure S2. 1H NMR spectra of (A) P1a2b3, and (B) P1a2a3-4 in CDCl3. 



P1a2b3 (200.0 mg), NaN3 (65.0 mg, 1.0 mmol) and KI (16.6 mg, 0.1 mmol) 

were dissolved in 6 mL of DMF. The mixture was stirred at 80 oC for 12 h and cooled 

to room temperature. The mixture was extracted with DCM and water for three times. 

The organic layers were combined, and then dried over MgSO4. The filtrate was 

added dropwise into hexane to obtain P1a2b3-3. Yield: 71%. 

4000 3500 3000 2500 2000 1500 1000 500

P1a2b3-3

B

A

Wavenumber (cm-1)

-N3

DMF NaN3

P1a2b3

 

Figure S3. FT-IR spectra of (A) P1a2b3, and (B) P1a2a3-3. 

 

P1a2b3-3 (100.0 mg) and 1-hexyne (41.0 mg, 0.5 mmol) were dissolved in 6 mL 

THF. An aqueous solution of sodium ascorbate (8.0 mg, 0.05 mmol) and copper (II) 

sulphate (4.0 mg, 0.025 mmol) was then added. The mixture was stirred 8 h at 60 oC 

and cooled to room temperature. The reaction mixture was washed with water and 

extracted with DCM. The organic phase was separated, dried over MgSO4, and 

concentrated to ~3 mL before the residue was added dropwise into hexane. The 

precipitate was filtered and dried in vacuum to give P1a2b3-4. Yield:74%. 

Transformation degree: 98.0%. 
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Figure S4. 1H NMR spectra of (A) P1a2b3, and (B) P1a2a3-4 in CDCl3. 
 

3 FT-IR spectra of PIFAs 
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Figure S5. FT-IR spectra of (A) 1a, (B) 2a, (C) 3, and (D) P1a2a3. 
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Figure S6. FT-IR spectra of (A) 1b, (B) 2a, (C) 3, and (D) P1b2a3. 
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Figure S7. FT-IR spectra of (A) 1b, (B) 2b, (C) 3, and (D) P1b2b3. 
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Figure S8. FT-IR spectra of (A) 1c, (B) 2a, (C) 3, and (D) P1c2a3. 
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Figure S9. FT-IR spectra of (A) 1c, (B) 2b, (C) 3, and (D) P1c2b3. 
 

 
 



4 1H NMR spectra of PIFAs 
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Figure S10. 1H NMR spectra of (A) 1a, (B) 2a, (C) 4, and (D) P1a2a3 in CDCl3. The 
solvent peaks are marked with asterisks. 
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Figure S11. 1H NMR spectra of (A) 1b, (B) 2a, (C) 4, and (D) P1b2a3 in CDCl3.  
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Figure S12. 1H NMR spectra of (A) 1b, (B) 2b, (C) 4, and (D) P1b2b3 in CDCl3.  
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Figure S13. 1H NMR spectra of (A) 1c, (B) 2a, (C) 4, and (D) P1c2a3 in CDCl3.  
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Figure S14. 1H NMR spectra of (A) 1c, (B) 2b, (C) 4, and (D) P1c2b3 in CDCl3.  
 
 
5 13C NMR spectra of PIFAs 
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Figure S15. 13C NMR spectra of (A) 1a, (B) 2a, (C) 4, and (D) P1a2a3 in CDCl3.  
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Figure S16. 13C NMR spectra of (A) 1b, (B) 2a, (C) 4, and (D) P1b2a3 in CDCl3.  
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Figure S17. 13C NMR spectra of (A) 1b, (B) 2b, (C) 4, and (D) P1b2b3 in CDCl3.  
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Figure S18. 13C NMR spectra of (A) 1c, (B) 2a, (C) 4, and (D) P1c2a3 in CDCl3.  
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Figure S19. 13C NMR spectra of (A) 1c, (B) 2b, (C) 4, and (D) P1c2b3 in CDCl3.  
 
 
 
 



6 Refractive indices of PIFAs 
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Figure S20. Refractive indices of thin solid films of P1a2a3, P1b2a3, P1b2b3, and 
P1c2b3. 
 
 
7 PL spectra of P1b2b3 in THF/H2O mixtures and in solid 
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Figure S21. PL spectra of P1b2b3 in different water fraction of THF/H2O mixtures 
(1.0 mM)  at excitation wavelength of 420 nm. Insert: Variation of maximum PL 
intensity of P1a2b3 with the water fraction in THF/H2O. 
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Figure S22. PL spectra of P1a2b3 and P1b2b3 in solid at excitation wavelength of 
420 nm. Insert: The absolute quantum yields (ΦF). 
 

 

8 GPC data of PIFAs 
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Figure S23. The GPC result of entry 1 in Table S1. 
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Figure S24. The GPC result of entry 2 in Table S1. 
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Figure S25. The GPC result of entry 3 in Table S1. 
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Figure S26. The GPC result of entry 5 in Table S1. 
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Figure S27. The GPC result of entry 2 in Table 1. 
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Figure S28. The GPC result of entry 3 in Table 1. 
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Figure S29. The GPC result of entry 1 in Table S2. 
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Figure S30. The GPC result of entry 2 in Table S2. 
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Figure S31. The GPC result of entry 1 in Table S3. 
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Figure S32. The GPC result of entry 3 in Table S3. 
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Figure S33. The GPC result of entry 1 in Table 2. 
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Figure S34. The GPC result of entry 3 in Table 2. 
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Figure S35. The GPC result of entry 4 in Table 2. 
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Figure S36. The GPC result of entry 5 in Table 2. 
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Figure S37. The GPC result of entry 6 in Table 2. 

 


