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EXPERIMENTAL SECTION 

Materials 

All manipulations of air and moisture-sensitive compounds were performed under a dry and oxygen-free nitrogen 

atmosphere by using Schlenk techniques or under a nitrogen atmosphere in an Mbraun glove box. Nitrogen (Beijing 

AP Beifen Gases Industrial Co., Ltd.) was purified by passing through a Dryclean column (4A molecular sieves, Dalian 

Replete Science And Technology Co., Ltd.) and a Gasclean column (Dalian Replete Science And Technology Co., Ltd.). 

The nitrogen in the glovebox was constantly circulated through a copper/molecular sieves catalyst unit. The oxygen 

and moisture concentrations in the glovebox atmosphere were monitored by an O2/H2O Combi-Analyzer (Mbraun) 

to ensure both were always below 0.1 ppm. Anhydrous THF, hexane and toluene were purified by a solvent 

purification system (SPS-800, Mbraun), and dried over fresh Na chips in the glovebox. [Ph3C]+[B(C6F5)4]- was 

purchased from Tosoh Finechem Corporation and used without purification. Et3SiH was purchased from Aldrich and 

used as received. The catalyst and the isocyanide monomers were synthesized according to literatures. The 

deuterated solvents chloroform-d1 (99.8 atom% D) and Chlorobenzene-d5 (99.6 atom% D) were obtained from 

Cambridge Isotope. 

General Method 

1H, 29Si, 11B, and 13C NMR spectra were recorded on a Bruker Avance (Ⅲ-HD 400 MHz, 700MHz) spectrometer. The 

molecular weights and the molecular weight distributions of the EPI polymers and poly(L-IMCI-co-EPI)s were 

determined against polystyrene standard at 25 oC by GPC on a Waters HPLC-515 apparatus, CHCl3 was employed as 

the eluent at a flow rate of 1 mL/min. The molecular weights and the molecular weight distributions of copolymers 

were determined against polystyrene standard at 25 oC by GPC on a Waters HLC-8320GPC apparatus, THF was used 

as the eluent at a flow rate of 1 mL/min. FT-IR spectra were recorded on a Thermo IS5 FT-IR system using KBr pellets 

at room temperature. The UV-Vis spectra were recorded on a TU-1901 double beam UV-vis spectrophotometer, 

and the fluorescence spectra were recorded on a HITACHI F-7000 fluorescence spectrophotometer. Quartz cells 

with 10.0 mm length were used in UV-Vis and fluorescence measurement, and the slit widths were set at 5.0 (or 

2.5) nm for both excitation and emission during the fluorescence measurement. Circular dichroism spectra were 

collected on a Jasco J-810 and the quartz cell length is 1.0 mm. The dynamic light scattering measurement were 

tested by Zetasizer Nano. The thermosgravimetric analysis (TGA) spectra were tested by DTG-60 spectrometer. 

Scheme S1. Synthesis of silylium cations 

 

Synthesis of silylium cations 1–6: 1 was used as an example: Under nitrogen atmosphere, [Ph3C]+[B(C6F5)4]- (0.2 g, 

0.22 mmol) was added to a small vial. An excess of triethylsilane (1.5 mL) was added to the [Ph3C]+[B (C6F5)4]- solid 

and stirred for 48 h.1 The yellow solid was replaced with a white solid, which was washed several times with pentane, 

dried under vacuum to give [(Et3Si)2H]+[B(C6F5)4]- (1), stored in a freezer in the glovebox. Yield: 0.15 g (90 %). 1H 

NMR (400 MHz, C6D5Cl) δ 2.20 (s, 1H), 0.85 – 0.61 (m, 47H); 29Si NMR (700 MHz, C6D5Cl) δ 58.54; 11B NMR (700 

MHz, C6D5Cl) δ 16.00; 13C NMR (700 MHz, C6D5Cl) δ 5.86, 5.53, 5.25, 4.97. Catalysts 2–6 are synthesized in the same 

way as 1. 5: 29Si NMR (700 MHz, C6D6) δ 105.51. 

Scheme S2. Synthesis of 2-isocyanonaphthalene (NI) 
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Synthesis of N-(naphthalen-2-yl)formamide (2) Compound 1 (1.0 g, 7.0 mmol) was dissolved in formic acid (10 

mL),the resulting mixture was heated to 60oC for 12 h. After the reaction mixture was cooled to room temperature, 

the solvents were removed under reduced pressure. The residue was dissolved in DCM (20 mL) and the solution 

was washed with saturated aqueous Na2CO3 (2×20 mL). The separated organic phase was dried over anhydrous 

Na2SO4, concentrated under reduced pressure to afford compound 2 as a red solid (crude product). 

Synthesis of 2-isocyanonaphthalene (a) Compound 2 (1 g, crude product) and triethylamine (5 mL) were dissolved 

in dry DCM (20 mL) under an atmosphere of nitrogen, after the mixture was cooled to 0 oC, POCl3 (1.2 mL) was 

added dropwise to the mixture, the resulting mixture was slowly warm to room temperature and stirred for 2 h, 

then the reaction mixture was slowly poured into 50 mL saturated aqueous Na2CO3 and stirred at room 

temperature for 0.5 h, the mixture was extracted with DCM (3 × 50 mL), the combined organic layers were washed 

with brine, dried over anhydrous Na2SO4 and concentrated under reduced pressure, the residue was purified by 

column chromatography (neutral Al2O3, 10:1 hexane to ethyl acetate, v/v) to afford compound a as a white solid 

(0.69 g,78 % yield). 1H NMR (400 MHz, CDCl3) δ 7.85 (ddd, J = 9.7, 9.1, 4.9 Hz, 4H), 7.61 – 7.53 (m, 2H), 7.42 (dd, J 

= 8.7, 1.6 Hz, 1H). 

Scheme S3. Synthesis of ethyl 4-isocyanobenzoate (EPI) 

 

Synthesis of ethyl 4-formamidobenzoate (4) The synthetic procedure was the same with that of compound 2 

(crude product). 

Synthesis of ethyl 4-isocyanobenzoate (b) The synthetic procedure was the same with that of compound a. (a 

brown solid, 73 % yield). 1H NMR (400 MHz, CDCl3) δ 8.11 – 8.06 (m, 2H), 7.44 (d, J = 8.5 Hz, 2H), 4.39 (q, J = 7.1 Hz, 

2H), 1.40 (t, J = 7.1 Hz, 3H). 

Scheme S4. Synthesis of isopropyl 3-isocyanobenzoate (IPI) 

 

Synthesis of isopropyl 3-nitrobenzoate (6) To a mixture of Isopropanol(4 mL) and Et3N(5.2ml) was slowly added a 

solution of 3-nitrobenzoyl chloride (7.0 g, 37.0 mmol) in 50 mL DCM at nitrogen atmosphere and the resulting 

mixture was stirred at room temperature for 2 h. Then the solvents were removed under reduced pressure and the 

residue was dissolved in dichloromethane (30 mL). The solution was washed with saturated Na2CO3 aqueous 

solution and brine, the separated organic layer was dried over anhydrous Na2SO4 and concentrated under reduced 

pressure, the residue was purified by column chromatography (silica gel, 10:1 hexane to ethyl acetate, v/v) to afford 
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the desired compound 6 as a white solid (2.40 g, 81 % yield) 1H NMR (400 MHz, CDCl3) δ 8.77 – 8.70 (m, 1H), 8.34 

– 8.24 (m, 2H), 7.57 (t, J = 8.0 Hz, 1H), 5.22 (dq, J = 12.6, 6.3 Hz, 1H), 1.33 (d, J = 6.3 Hz, 6H). 

Synthesis of isopropyl 3-aminobenzoate (7) Under nitrogen atmosphere, compound 6 (7.5 g, 42mmol) was 

dissolved in 30 ml of acetic acid, then iron powder (23.5g, 430 mmol) was added in one portion, the resulting 

mixture was stirred at 70oC overnight. Then the mixture was filtered and the filter cake was washed with ethyl 

acetate (50 mL), the filtrate was concentrated under reduced pressure, the residue was purified by column 

chromatography (silica gel, 4:1 hexane to ethyl acetate, v/v) to afford the desired compound 7 as a yellow oil (3.5 

g, 51 % yield). 1H NMR (400 MHz, CDCl3) δ 8.77 – 8.70 (m, 1H), 8.34 – 8.24 (m, 2H), 7.57 (t, J = 8.0 Hz, 1H), 5.22 (dq, 

J = 12.6, 6.3 Hz, 1H), 1.33 (d, J = 6.3 Hz, 6H). 

Synthesis of isopropyl 3-formamidobenzoate (8) The synthetic procedure was the same with that of compound 2 

(crude product). 

Synthesis of isopropyl 3-isocyanobenzoate (c) The synthetic procedure was the same with that of compound a. (a 

brown oil, 64 % yield). 1H NMR (400 MHz, CDCl3) δ 8.77 – 8.70 (m, 1H), 8.34 – 8.24 (m, 2H), 7.57 (t, J = 8.0 Hz, 1H), 

5.22 (dq, J = 12.6, 6.3 Hz, 1H), 1.33 (d, J = 6.3 Hz, 6H). 

Scheme S5. Synthesis of (1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-isocyanobenzoate (D-IMCI) and (1R,2S,5R)-

2-isopropyl-5-methylcyclohexyl 4-isocyanobenzoate (L-IMCI) 

 

Synthesis of (1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-nitrobenzoate (9) Under nitrogen atmosphere, 4-

nitrobenzoyl chloride (1.8 g, 9.7 mmol) was dissolved in dry pyridine (20 mL), then D-menthol (1.5 g, 9.7 mmol) 

was added in one portion and the resulting mixture was stirred at room temperature for 16 h, after removal of 

pyridine under reduced pressure, the residue was dissolved in dichloromethane (30 mL) and washed with 1 N HCl, 

saturated NaHCO3 aqueous solution and brine, the separated organic layer was dried over anhydrous Na2SO4 and 

concentrated under reduced pressure, the residue was purified by column chromatography (silica gel, 10:1 hexane 

to ethyl acetate, v/v) to afford the desired compound 9 as a white solid (2.0 g, 68 % yield) . 1H NMR (400 MHz, 

CDCl3): δ 0.79 (d, J = 7.2 Hz, 3H), 0.93 (t, J = 6.4 Hz, 6H), 0.88-0.98 (m, 1H), 1.08-1.17 (m, 2H), 1.54-1.62 (m,2H), 1.74 

(d, J = 12.4 Hz, 2H), 1.88-1.95 (m, 1H), 2.12 (d, J = 11.6 Hz, 1H), 4.97 (dt, J = 4.4, 11.2 Hz, 1H), 8.20 (d, J = 8.8 Hz, 2H), 

8.28 (d, J = 8.4 Hz, 2H). 

Synthesis of (1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-aminobenzoate (10) The synthetic procedure was the 

same with that of compound 7. (a yellow oil, 50 % yield). 1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 8.6 Hz, 2H), 6.64 

(d, J = 8.6 Hz, 2H), 4.95 – 4.73 (m, 1H), 4.03 (s, 2H), 2.11 (d, J = 11.5 Hz, 1H), 1.95 (ddd, J = 13.9, 7.0, 2.7 Hz, 1H), 

1.77 – 1.67 (m, 2H), 1.52 (ddd, J = 13.9, 6.0, 3.0 Hz, 2H), 1.10 (ddd, J = 35.1, 18.0, 11.1 Hz, 2H), 0.91 (dd, J = 6.8, 3.8 

Hz, 7H), 0.78 (d, J = 6.9 Hz, 3H). 

Synthesis of (1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-formamidobenzoate (11) The synthetic procedure was 

the same with that of compound 2 (a yellow oil, crude product). 

Synthesis of (1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-isocyanobenzoate (d) The synthetic procedure was the 

same with that of compound a. (a brown solid, 75 % yield). 1H NMR (400 MHz, CDCl3) δ 8.11 – 8.06 (m, 2H), 7.44 

(d, J = 8.6 Hz, 2H), 4.94 (td, J = 10.9, 4.4 Hz, 1H), 2.21 – 2.04 (m, 1H), 2.00 – 1.83 (m, 1H), 1.74 (dt, J = 5.0, 3.0 Hz, 
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2H), 1.65 – 1.47 (m, 2H), 1.17 – 1.05 (m, 2H), 0.99 – 0.87 (m, 7H), 0.79 (d, J = 7.0 Hz, 3H). 

Synthesis of (1R,2S,5R)-2-isopropyl-5-methylcyclohexyl 4-isocyanobenzoate (e) The synthesis of (1R,2S,5R)-2-

isopropyl-5-methylcyclohexyl 4-isocyanobenzoate (e) was the same with that of (1S,2R,5S)-2-isopropyl-5-

methylcyclohexyl 4-isocyanobenzoate (d). 1H NMR (400 MHz, CDCl3) δ 8.11 – 8.04 (m, 2H), 7.44 (d, J = 8.6 Hz, 2H), 

4.94 (td, J = 10.9, 4.4 Hz, 1H), 2.17 – 2.06 (m, 1H), 1.91 (dtd, J = 13.9, 7.0, 2.7 Hz, 1H), 1.79 – 1.69 (m, 2H), 1.62 – 

1.50 (m, 2H), 1.21 – 1.03 (m, 2H), 1.00 – 0.85 (m, 7H), 0.79 (d, J = 7.0 Hz, 3H). 

Scheme S6. Synthesis of 4-isocyano-4'-(1,2,2-triphenylvinyl)-1,1'-biphenyl (ITPB) 

 

Synthesis of (2-(4-bromophenyl)ethene-1,1,2-triyl)tribenzene (14) Under nitrogen atmosphere, diphenylmethane 

(8.60 g, 51 mmol) was dissolved in 50 mL of dry THF, after the solution was cooled to -78oC, n-BuLi (35 mL, 1.6 M 

in hexane) was added dropwise and the resulting mixture was stirred at -10 oC for 2 h, then (4-

bromophenyl)(phenyl)methanone (11.1 g, 42.4 mmol) was added dropwise and the mixture was allowed to 

warmed to room temperature and stirred for 10 h. Then the reaction mixture was quenched with an aqueous 

solution of ammonium chloride, extracted with DCM (3×100 mL), the combined organic layers were dried over 

anhydrous Na2SO4 and evaporated to remove the solvent. The residue was dissolved in toluene (100 mL), p-toluene 

sulfonic acid (1.06 g, 6.20 mmol) was added, the resulting mixture was refluxed for 12 h. after the reaction mixture 

was cooled to room temperature, the solvent was removed under reduced pressure, the residue was purified by 

column chromatography (silica gel, 20:1 hexane to ethyl acetate, v/v) to afford the desired compound 14 as a white 

solid (12.7 g, 73 % yield). 1H NMR (400 MHz, CDCl3) δ 7.22 (d, J = 8.5 Hz, 2H), 7.16 – 7.08 (m, 9H), 7.02 (qd, J = 6.2, 

2.6 Hz, 6H), 6.92 – 6.87 (m, 2H). 

Synthesis of (4-(1,2,2-triphenylvinyl)phenyl)boronic acid (15) Under nitrogen atmosphere, compound 6-1 (12.7 g, 

31.0 mmol) was dissolved in 20 ml of dry THF, after the solution was cooled to -78oC, n-BuLi (25 mL, 2.4 M in hexane) 

was added dropwise and the mixture was stirred at -78 oC for 30 min. Then a solution of trimethyl borate (18 mL) 

in dry THF (10 mL) was added dropwise, the resulting mixture was stirred at -78 oC for 2h, then allowed to warm to 

room temperature and stirred overnight. The reaction mixture was quenched with 10 % hydrogen chloride aqueous 

solution, extracted with ethyl acetate (3 × 30 mL), the combined organic layers were dried over anhydrous Na2SO4 

and concentrated under reduced pressure to afford crude compound 15 as white solid (6.8 g, crude product), this 

compound was used directly for the next step without purification. 

Synthesis of N-(4-iodophenyl)formamide (16) The synthetic procedure was the same with that of compound 2 (a 

brown solid, crude product). 

Synthesis of N-(4'-(1,2,2-triphenylvinyl)-[1,1'-biphenyl]-4-yl)formamide (17) Under nitrogen atmosphere, 

compound 15 (6.8 g, crude product), compound 16 (4.5 g, crude product) were dissolved in a mixture solvents of 

toluene (100 mL) and water (50 mL), then Pd(PPh3)4 (410 mg, 0.33 mmol), K2CO3 (3.10g, 22.4mmol) and 

tetrabutylammonium hydrogen sulfate (510 mg, 1.5 mmol) were added, the resulting mixture was stirred at 90 oC 
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for 15 h. after the reaction mixture was cooled to room temperature, the organic layer was separated and the 

aqueous phase was extracted with ethyl acetate (3 × 80 mL), the combined organic layers were dried over 

anhydrous Na2SO4 and concentrated under reduced pressure, the residue was purified by column chromatography 

(silica gel, 2:1 hexane: ethyl acetate, v/v) to afford the desired compound 17 as a light yellow solid (5.1 g, 63 % 

yield). 1H NMR (400 MHz, CDCl3) δ 8.71 (d, J = 11.4 Hz, 1H), 8.39 (d, J = 1.3 Hz, 1H), 7.60 – 7.49 (m, 3H), 7.35 – 7.29 

(m, 2H), 7.22 – 6.98 (m, 18H). 

Synthesis of 4-isocyano-4'-(1,2,2-triphenylvinyl)-1,1'-biphenyl (f) The synthetic procedure was the same with that 

of compound a (a green solid 0.7 g, 75 % yield). 1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 8.5 Hz, 2H), 7.40 (d, J = 8.5 

Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 7.15 – 7.02 (m, 17H). 

Scheme S7. Synthesis of 9-bromononyl 4-nitrobenzoate (BNB) 

 

Synthesis of 9-bromononyl 4-nitrobenzoate (18) Under nitrogen atmosphere, 4-nitrobenzoyl chloride (0.56 g, 3.0 

mmol) was dissolved in dry DCM (20ml), then Et3N(0.5ml) and D-menthol (1.5 g, 9.7 mmol) were added in one 

portion and the resulting mixture was stirred at room temperature for 8 h.3 After removal of Et3N under reduced 

pressure, the residue was dissolved in DCM (30 mL) and washed with  saturated NaHCO3 aqueous solution and 

brine; the separated organic layer was dried over anhydrous Na2SO4 and concentrated under reduced pressure, the 

residue was purified by column chromatography (silica gel, 10:1 hexane to ethyl acetate, v/v) to afford the desired 

compound 18 as a white solid (0.87 g, 75 % yield) . 1H NMR (400 MHz, CDCl3) δ 8.28 (d, J = 8.4 Hz, 2H), 8.20 (d, J = 

8.5 Hz, 2H), 4.36 (t, J = 6.7 Hz, 2H), 3.40 (t, J = 6.8 Hz, 2H), 1.90 – 1.73 (m, 4H), 1.48 – 1.27 (m, 10H). 

Synthesis of 9-bromononyl 4-formamidobenzoate (19) Under nitrogen atmosphere, compound 18 (1.0 g, 2.7 

mmol) was dissolved in 12 mL of acetic acid, then iron powder (1.51 g, 27 mmol) was added in one portion, the 

resulting mixture was stirred at 70 oC overnight. Then the mixture was filtered and the filter cake was washed with 

ethyl acetate (20 ml), the filtrate was concentrated under reduced pressure, the residue was purified by column 

chromatography (silica gel, 1:1 hexane to ethyl acetate, v/v) to afford the desired compound 19 as a white solid 

(0.9 g, 91 % yield). 1H NMR (400 MHz, CDCl3) δ 8.28 (d, J = 8.4 Hz, 2H), 8.20 (d, J = 8.5 Hz, 2H), 4.36 (t, J = 6.7 Hz, 

2H), 3.40 (t, J = 6.8 Hz, 2H), 1.90 – 1.73 (m, 4H), 1.48 – 1.27 (m, 10H). 

Synthesis of 4-(5-phenylquinolin-7-yl)phenol (22) A mixture of (2-aminophenyl)-(phenyl)methanone (3.96 g, 2 

mmol),1-(4-hydroxyphenyl)ethan-1-one (3.0 g, 2.2 mmol) and citric acid (96 mg, 0.50 mmol) were heated for 8h to 

100oC.2 The crude mixture was dissolved in DCM (30 mL) and concentrated under reduced pressure, the residue 

was purified by column chromatography (silica gel, 5:1 hexane to ethyl acetate, v/v) to afford the desired compound 

22 as a white solid (3.3 g, 56 % yield) . 1H NMR (400 MHz, CDCl3) δ 8.21 (d, J = 7.9 Hz, 1H), 8.14 – 8.06 (m, 2H), 7.88 

(dd, J = 8.4, 0.9 Hz, 1H), 7.76 (s, 1H), 7.72 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.59 – 7.48 (m, 5H), 7.48 – 7.41 (m, 1H), 

7.01 – 6.92 (m, 2H), 5.29 (s, 1H). 

Synthesis of 9-(4-(5-phenylquinolin-7-yl)phenoxy)nonyl 4-formamidobenzoate (23) To a solution of Compound 22 

(1.0 g, 3.4 mmol) in dry DMF(20 mL), cesium carbonate and compound 19 were added under nitrogen atmosphere 

and the mixture was stirred at room temperature for 4 h.4 The reaction mixture was quenched with 1N HCl aqueous 
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solution, extracted with DCM (3 × 30 mL), the combined organic layers washed with saturated Na2CO3 aqueous 

solution and brine, the separated organic layer was dried over anhydrous Na2SO4 and concentrated under reduced 

pressure, the residue was purified by column chromatography (silica gel, 1:1 hexane to ethyl acetate, v/v) to afford 

the desired compound 23 as a white solid (2.0 g, 80 % yield). 1H NMR (400 MHz, CDCl3) δ 8.82 (d, J = 11.2 Hz, 1H), 

8.39 (s, 1H), 8.24 – 8.10 (m, 3H), 8.02 (t, J = 9.1 Hz, 2H), 7.88 (d, J = 8.4 Hz, 1H), 7.77 (s, 1H), 7.74 – 7.68 (m, 1H), 

7.62 – 7.41 (m, 7H), 7.09 (d, J = 8.5 Hz, 1H), 7.02 (d, J = 8.7 Hz, 2H), 4.31 (t, J = 6.4 Hz, 2H), 4.03 (t, J = 6.4 Hz, 2H), 

1.79 (qd, J = 13.6, 6.5 Hz, 4H), 1.53 – 1.32 (m, 10H). 

Synthesis of 9-(4-(5-phenylquinolin-7-yl)phenoxy)nonyl 4-isocyanobenzoate (g) The synthetic procedure was the 

same with that of compound a. (a white solid, 58 % yield). 1H NMR (400 MHz, CDCl3) δ 8.18 (dd, J = 15.9, 8.6 Hz, 

3H), 8.10 – 8.06 (m, 2H), 7.92 (d, J = 8.8 Hz, 1H), 7.88 (d, J = 7.8 Hz, 1H), 7.78 (s, 1H), 7.71 (t, J = 7.5 Hz, 1H), 7.57 – 

7.54 (m, 3H), 7.53 – 7.49 (m, 1H), 7.45 (t, J = 7.4 Hz, 3H), 7.03 (d, J = 8.8 Hz, 2H), 7.00 (s, 1H), 6.91 (d, J = 8.9 Hz, 1H), 

4.33 (t, J = 6.7 Hz, 2H), 4.04 (t, J = 6.5 Hz, 2H), 1.86 – 1.73 (m, 4H), 1.52 – 1.30 (m, 10H). 

Scheme S8. Synthesis of 4-(4-phenylquinolin-2-yl)phenyl 4-isocyanobenzoate (PQPI) 

 

Synthesis of 4-(4-phenylquinolin-2-yl)phenyl 4-nitrobenzoate (24) Under nitrogen atmosphere, 4-nitrobenzoyl 

chloride (0.78 g, 4.2 mmol) was dissolved in dry DMF (15 mL), then Et3N(3 mL) and compound 22 (0.60 g, 2 mmol) 

were added in one portion and the resulting mixture was stirred at 80 oC for 8 h, cooled and then poured into ice-

cold water. The precipitate was collected by filtration, washed thoroughly with water and methanol and dried. The 

crude product was then recrystallized in ethanol, finally dried in vacuum to afford the desired compound 8-1 as a 

yellow solid (0.5 g, 56 % yield). 1H NMR (400 MHz, CDCl3) δ 8.40 (q, J = 9.0 Hz, 4H), 8.34 (d, J = 1.4 Hz, 1H), 8.31 (d, 

J = 8.7 Hz, 2H), 7.93 (d, J = 8.3 Hz, 1H), 7.83 (s, 1H), 7.76 (t, J = 7.5 Hz, 1H), 7.61 – 7.47 (m, 6H), 7.42 (d, J = 8.7 Hz, 

2H). 

Synthesis of 4-(4-phenylquinolin-2-yl)phenyl 4-formamidobenzoate (25) The synthetic procedure was the same 

with that of compound 24. (a white solid, 63 % yield). 1H NMR (400 MHz, CDCl3) δ 8.91 (d, J = 11.2 Hz, 1H), 8.46 (s, 

1H), 8.24 (dt, J = 24.6, 11.6 Hz, 5H), 8.05 (d, J = 8.4 Hz, 1H), 7.92 (d, J = 8.4 Hz, 1H), 7.83 (s, 1H), 7.74 (dd, J = 17.5, 

8.2 Hz, 3H), 7.61 – 7.44 (m, 7H), 7.39 (d, J = 8.4 Hz, 2H), 7.32 (d, J = 8.5 Hz, 1H), 7.20 (d, J = 8.4 Hz, 1H). 

Synthesis of 4-(4-phenylquinolin-2-yl)phenyl 4-isocyanobenzoate (h) The synthetic procedure was the same with 

that of compound a. (a white solid, 64 % yield). 1H NMR (400 MHz, CDCl3) δ 8.34 – 8.21 (m, 5H), 7.96 – 7.89 (m, 

1H), 7.85 – 7.81 (m, 1H), 7.79 – 7.72 (m, 1H), 7.61 – 7.46 (m, 8H), 7.42 – 7.36 (m, 2H). 

Scheme S9. Synthesis of 2-(4-isocyanophenyl)-4-phenylquinoline (IPQ) 
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Synthesis of 2-(4-nitrophenyl)-4-phenylquinoline (27) The synthetic procedure was the same with that of 

compound 22. (a white solid, 30 % yield). 1H NMR (400 MHz, CDCl3) δ 8.43 – 8.35 (m, 4H), 8.26 (d, J = 8.4 Hz, 1H), 

7.95 (d, J = 8.4 Hz, 1H), 7.87 (s, 1H), 7.79 (t, J = 7.5 Hz, 1H), 7.62 – 7.51 (m, 6H). 

Synthesis of N-(4-(4-phenylquinolin-2-yl)phenyl)formamide (28) The synthetic procedure was the same with that 

of compound 7. (a white solid, 56 % yield). 1H NMR (400 MHz, CDCl3) δ 8.81 (d, J = 11.4 Hz, 1H), 8.54 (s, 1H), 8.45 

(d, J = 1.1 Hz, 1H), 8.22 (dd, J = 11.8, 5.4 Hz, 3H), 8.02 (s, 1H), 7.90 (dd, J = 8.2, 2.9 Hz, 1H), 7.79 (d, J = 4.4 Hz, 1H), 

7.77 – 7.70 (m, 2H), 7.58 – 7.45 (m, 6H), 7.36 (s, 1H). 

Synthesis of 2-(4-isocyanophenyl)-4-phenylquinoline (i) The synthetic procedure was the same with that of 

compound a. (a white solid, 67 % yield). 1H NMR (400 MHz, CDCl3) δ 8.28 – 8.21 (m, 3H), 7.92 (d, J = 7.8 Hz, 1H), 

7.80 – 7.74 (m, 2H), 7.61 – 7.47 (m, 8H). 

Scheme S10. Synthesis of 9-(4-(2,2-bis(4-(diethylamino)phenyl)-1-phenylvinyl)phenoxy)nonyl 4-

isocyanobenzoate (PPNI) 

 

Synthesis of 4,4'-(2-(4-methoxyphenyl)-2-phenylethene-1,1-diyl)bis(N,N-diethylaniline) (31) Under nitrogen 

atmosphere, compound 29 (1.75 g, 8.26 mmol) and compound 30 (3.08 g, 9.50 mmol) was dissolved in 30 mL of 

dry tetrahydrofuran, then zinc powder (2.15 g, 33.04 mmol) was added in one portion, the resulting mixture was 

stirred, then TiCl4 (3.63mL, 33.04mmol) was added dropwise and the mixture was allowed to refluxed for 6 h.4 Then 

the reaction mixture was quenched with an aqueous solution of sodium carbonate, extracted with DCM (3×30 mL), 

the combined organic layers were dried over anhydrous Na2SO4 and evaporated to remove the solvent. The residue 

was purified by column chromatography (silica gel, 1:2 hexane to DCM, v/v) to afford the desired compound 31 as 

a yellow solid, 60 % yield. 1H NMR (400 MHz, CDCl3) δ 7.12–7.00 (m, 8H), 6.98 – 6.92 (m, 3H), 6.91 – 6.83 (m, 4H), 

6.64 (dt, J = 8.6, 6.5 Hz, 3H), 6.40 (dd, J = 11.2, 8.9 Hz, 3H), 3.74 (d, J = 3.3 Hz, 3H), 3.28 (p, J = 7.0 Hz, 8H), 1.11 (q, 

J = 6.9 Hz, 12H). 

Synthesis of 4-(2,2-bis(4-(diethylamino)phenyl)-1-phenylvinyl)phenol (32) Under nitrogen atmosphere, 

compound 31 (4.3 g, 8.6 mmol) was dissolved in 30 mL of dry DCM, after the solution was cooled to -78oC, BBr3 (10 
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mL, 8.6 mmol) was added dropwise and the resulting mixture was stirred at 0oC for 2 h. Then the reaction solution 

was quenched with ice water, extracted with DCM (3×30 mL), the combined organic layers were dried over 

anhydrous Na2SO4 and evaporated to remove the solvent. The residue was purified by column chromatography 

(silica gel, 1:20 MeOH to DCM, v/v) to afford the desired compound 32 as a green solid (0.9 g, 57 % yield). 1H NMR 

(400 MHz, CDCl3) δ 7.06 (s, 6H), 6.88 (s, 6H), 6.56 (s, 2H), 6.40 (s, 3H), 3.91 (s, 1H), 3.28 (s, 8H), 1.11 (d, J = 5.1 Hz, 

12H). 

Synthesis of 9-(4-(2,2-bis(4-(diethylamino)phenyl)-1-phenylvinyl)phenoxy)nonyl 4-formamidobenzoate (33) The 

synthetic procedure was the same with that of compound 23. (a yellow solid, 57 % yield). 1H NMR (400 MHz, CDCl3) 

δ 8.83 (dd, J = 11.2, 3.7 Hz, 1H), 8.41 (d, J = 19.9 Hz, 1H), 8.03 (dd, J = 11.9, 5.6 Hz, 3H), 7.61 (dd, J = 12.0, 8.8 Hz, 

2H), 7.14 – 6.98 (m, 9H), 6.95 – 6.82 (m, 6H), 6.62 (d, J = 8.5 Hz, 2H), 6.39 (dd, J = 11.5, 8.9 Hz, 4H), 4.30 (t, J = 6.5 

Hz, 3H), 3.85 (dd, J = 14.9, 6.8 Hz, 2H), 3.33 – 3.18 (m, 8H), 1.80 – 1.69 (m, 5H), 1.47 – 1.29 (m, 16H), 1.10 (dt, J = 

10.8, 5.4 Hz, 12H). 

Synthesis of 9-(4-(2,2-bis(4-(diethylamino)phenyl)-1-phenylvinyl)phenoxy)nonyl 4-isocyanobenzoate (j) The 

synthetic procedure was the same with that of compound a. (a yellow oil, 72 % yield). 1H NMR (400 MHz, CDCl3) δ 

8.10 – 8.05 (m, 2H), 7.48 – 7.40 (m, 2H), 7.13 – 6.98 (m, 5H), 6.97 – 6.81 (m, 6H), 6.67 – 6.58 (m, 2H), 6.47 – 6.31 

(m, 4H), 4.36 – 4.29 (m, 2H), 3.93 – 3.81 (m, 2H), 3.42 – 3.14 (m, 8H), 1.81 – 1.69 (m, 4H), 1.47 – 1.30 (m, 13H), 1.16 

– 1.04 (m, 12H). 

Scheme S11. Synthesis of (E)-1-(4-isocyanophenyl)-2-phenyldiazene (IPD) 

 

Synthesis of (E)-4-(phenyldiazenyl)aniline (35) To a solution of 37 % conc. HCl (13.0 mL) , aniline (4 g, 43.4 mmol)、

an aqueous solution of sodium nitrite (3.02 g, 43.4 mmol) was added dropwise in 0 oC, then the mixture was stirred 

for 1h to an yellow transparent diazonium salt solution. The coupling solution was prepared by using aniline (4 g, 

43.4 mmol) and hydrochloric acid (1 N, 44 mL) under vigorous stirring at 0-5 oC. The diazonium salt solution was 

added dropwise to the coupling solution at 0-5 oC and the solution was stirred for 3h. The final solution was added 

slowly to ammonia solution (1N, 60 mL) and an yellow-orange crude product was obtained.5 The crude product 

was then recrystallized in ethanol, finally dried in vacuum to afford the desired compound 35 as a yellow solid (5.9 

g, 69 % yield). 1H NMR (400 MHz, CDCl3) δ 7.88 – 7.79 (m, 4H), 7.53 – 7.45 (m, 2H), 7.43 – 7.38 (m, 1H), 6.78 – 6.71 

(m, 2H), 4.04 (s, 2H). 

Synthesis of (E)-N-(4-(phenyldiazenyl)phenyl)formamide (36) The synthetic procedure was the same with that of 

compound 2. (a red solid, 81 % yield). 1H NMR (400 MHz, CDCl3) δ 8.84 (d, J = 11.3 Hz, 1H), 8.45 (d, J = 1.4 Hz, 1H), 

7.99 – 7.84 (m, 4H), 7.72 (d, J = 8.8 Hz, 1H), 7.56 – 7.44 (m, 3H), 7.35 (s, 1H), 7.21 (d, J = 8.7 Hz, 1H). 

Synthesis of (E)-1-(4-isocyanophenyl)-2-phenyldiazene (k) The synthetic procedure was the same with that of 

compound a. (a white solid, 65 % yield). 1H NMR (400 MHz, CDCl3) δ 8.84 (d, J = 11.3 Hz, 1H), 8.45 (d, J = 1.4 Hz, 

1H), 7.99 – 7.84 (m, 4H), 7.72 (d, J = 8.8 Hz, 1H), 7.56 – 7.44 (m, 3H), 7.35 (s, 1H), 7.21 (d, J = 8.7 Hz, 1H). 

A typical procedure for the polymerization of 4-ethoxycarbonyl phenyl isocyanide (EPI) (Table 1, entry 3) 

In the glove box, after [(Et3Si)2H][B(C6F5)4] (9.1 mg, 10 μmol) was dissolved in chlorobenzene (1 mL), the resulting 

mixture was stirred at 25 oC for 5 min. Then a solution of 4-ethoxycarbonyl phenyl isocyanide (87.5 mg, 0.5 mmol) 
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in chlorobenzene (2 mL) was added in one portion and the resulting mixture was stirred at 25 oC for 1min. The 

reaction mixture was taken out of the glove box and poured into methanol (100 mL) to precipitate the polymer 

product. The yellow polymer solid was collected by filtration and dried in vacuum at 40 oC to a constant weight. 

The product obtained is soluble thoroughly in CHCl3 at 25 oC. 

A typical procedure for the copolymerization of (1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-isocyanobenzoate 

(D-IMCI) with 4-isocyano-4'-(1,2,2-triphenylvinyl)-1,1'-biphenyl (ITPB) (Table 2, entry 3) 

In the glove box, after [(Et3Si)2H][B(C6F5)4] (9.1 mg, 10 μmol) was dissolved in chlorobenzene (1 mL), the resulting 

mixture was stirred at 25 oC for 5 min. Then a solution of (1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-

isocyanobenzoate (142.6 mg, 0.5 mmol) and 4-isocyano-4'-(1,2,2-triphenylvinyl)-1,1'-biphenyl (216.6 mg, 0.5 mmol) 

in chlorobenzene (2 mL) was added in one portion and the resulting mixture was stirred at 25 oC for 3min. The 

reaction mixture was taken out of the glove box and poured into methanol (100 mL) to precipitate the copolymer 

product. The orange copolymer solid was collected by filtration and dried in vacuum at 40 oC to a constant weight. 

The product obtained is soluble thoroughly in CHCl3 and THF at 25 oC. 

Calculation the activity of catalyst 

A = mpolymer / (ncat.·t ) 

A: the activity of (co)polymerization (g of polymer/(molcat.·h)), mpolymer: the mass of (co)polymer (g), t: the reaction 

time of (co)polymerization (h), ncat.: molar amount of catalyst (mol). 

ncat. = mcatalyst / Mcatalyst 

mcatalyst: the mass of catalysts (g), Mcatalysts: the relative molecular weight of catalyst. 

Calculation of the IMCI contents of the copolymers 

The IMCI contents of the copolymers were calculated from the 1H NMR spectra according to the following formula: 

ω(mol%)IMCI = {[23(IH3+IH4)]/[19(IH1+IH2+IH3+IH4)]}×100 

In which IH1 is the integration of the peak at 7.08 ppm which assigned to the aryl protons of ITPB units and the β-H 

of the aryl ring of IMCI units. IH2 is the integration of the peak at 5.82 ppm which assigned to the α-H of the aryl 

ring of IMCI units. IH3 is the integration of the peak at 4.88 ppm ascribed to the proton of the cyclohexyl carbon 

connected with the oxygen. IH4 is the integration of the peaks between 0.3 to 2.5 ppm which assigned to the rest 

protons of the cyclohexyl group as well as the substituted methyl and the isopropyl.  

The IMCI contents of poly(D-IMCI-co-IPI)s and poly(L-IMCI-co-IPI)s were calculated from the 1H NMR spectra 

according to the following formula: 

ω(mol%)IMCI = {[5×IH4-6(IH1+IH2+IH3)]/[12(IH1+IH2+IH3)]}×100 

In which IH1 is the integration of the peak at 7.08 ppm which assigned to the aryl protons of IPI units and the H of 

the aryl ring of IMCI units. IH2 is the integration of the peak at 5.82 ppm which assigned to the H of the aryl ring of 

IMCI and IPI units. IH3 is the integration of the peak at 4.88 ppm ascribed to the proton of the cyclohexyl carbon 

connected with the oxygen and the proton of the isopropyl carbon connected with the oxygen. IH4 is the integration 

of the peaks between 0.3 to 2.5 ppm which assigned to the rest protons of the cyclohexyl group as well as the 

substituted methyl and the isopropy and the rest protons of the isopropyl. 

The IMCI contents of poly(D-IMCI-co-IPD)s and poly(L-IMCI-co-IPD)s were calculated from the 1H NMR spectra 

according to the following formula: 

ω(mol%)IMCI = {[5(IH3+IH4)]/[23(IH2-IH1)+5(IH3+IH4)]}×100 

In which IH1 is the integration of the peak at 7.08 ppm which assigned to the aryl protons of IPD units and the H of 

the aryl ring of IMCI units. IH2 is the integration of the peak at 5.82 ppm which assigned to the H of the aryl ring of 

IMCI units. IH3 is the integration of the peak at 4.88 ppm ascribed to the proton of the cyclohexyl carbon connected 
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with the oxygen. IH4 is the integration of the peaks between 0.3 to 2.5 ppm which assigned to the rest protons of 

the cyclohexyl group as well as the substituted methyl and the isopropyl. 

The IMCI contents of poly(D-IMCI-co-EPI)s and poly(L-IMCI-co-EPI)s were calculated from the 1H NMR spectra 

according to the following formula: 

ω(mol%)IMCI = {[4(2IH4-3IH4)]/[41(IH1 + IH2)]}×100 

In which IH1 is the integration of the peak at 7.08 ppm which assigned to the aryl protons of EPI units and the H of 

the aryl ring of IMCI units. IH2 is the integration of the peak at 5.82 ppm which assigned to the H of the aryl ring of 

IMCI and EPI units. IH3 is the integration of the peak at 4.88 ppm ascribed to the proton of the cyclohexyl carbon 

connected with the oxygen and the proton of the ethyl carbon connected with the oxygen. IH4 is the integration of 

the peaks between 0.3 to 2.5 ppm which assigned to the rest protons of the cyclohexyl group as well as the 

substituted ethyl. 

Solvent separation experiments 

4 mg of poly(D/L-IMCI) (Table 1, entry 18, 20) was added into 2 mL of toluene, the mixture was shaken for about 

1h and most of the solid dissolved in toluene completely. 4 mg of poly(ITPB) (Table 1, entry 22) or poly(IPI) (Table 

1, entry 17) or poly(IPD) (Table 1, entry 28) was added into 2 mL of toluene and exhibited poor solubility. After 

shaken for about 1 hour, there was still some solid precipitated in the solution. Then 4 mg of the copolymer products 

(Table 2, entry 8; Table 2, entry 13; Table 2, entry 28) was added into 2 mL of toluene, the mixture was shaken for 

1 min and the solid dissolved in toluene completely. 

 

 

 

Figure S1. Photos of poly(D/L-IMIC), poly(ITPB), poly(IPI), poly(IPD), copolymers (left) and the solubility of poly(D/L-

IMIC), poly(ITPB), poly(IPI), poly(IPD), copolymers (right) in toluene. 
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Calculation of reactivity ratio of copolymerization  

Formula: Fineman-Ross plot: 

𝐹

𝑓
× (𝑓 − 1) = 𝑟1 ×

𝐹2

𝑓
− 𝑟2 

Copolymerization of L-IMCI with ITPB 

F: L-IMCI/ITPB feed ratio in the reaction 

 f: L-IMCI/ITPB content in the copolymers 

 L-IMCI 

(mmol) 

ITPE 

(mmol) 

L-IMCI cont. 

(mol%) 

ITPB cont. 

(mol%) 
F f X Y 

0.138 0.368 43 57 2.67 0.75 9.50 -0.89 

0.138 0.736 61 39 5.33 1.56 18.21 1.91 

0.138 1.104 72 28 7.99 2.57 24.84 4.88 

0.138 1.472 79 21 10.66 3.76 30.22 7.82 

10 15 20 25 30
-2

0

2

4

6

8

 

 

Y

X

Y=0.4175X-5.2101,R
2
=0.9857

 

Y = 0.4175X-5.2101, R2 = 0.9857 

rL-IMCI = kL-IMCID-IMCI/kL-IMCIITPB = 0.4175, rITPB = kITPBITPB/kITPBL-IMCI = 5.2101 

copolymerization of L-IMCI and IPI 

F：L-IMIC/IPI feed ratio in the reaction 

f：L-IMIC/IPI content in the copolymers 

L-IMCI 

(mmol) 

IPI 

(mmol) 

IPI cont. 

(mol%) 

L-IMCI cont. 

(mol%) 
F f X Y 

0.138 0.368 54 46 2.67 1.17 6.09 0.38 

0.138 0.736 65 35 5.33 1.85 15.36 2.44 

0.138 1.104 73 27 7.99 2.70 23.64 5.03 

0.138 1.472 77 23 10.66 3.34 34.02 7.47 
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Y = 0.2586X-1.2858, R2 = 0.9941 

rIPI = kIPIIPI/kIPIL-IMIC = 0.2586, rL-IMIC = kL-IMICL-IMIC/kL-IMCIIPI = 1.2858 

copolymerization of L-IMCI with IPD 

F：IPD/L-IMCI feed ratio in the reaction 

f：IPD/L-IMCI content in the copolymers 

L-IMCI 

(mmol) 

DNI 

(mmol) 

DNI cont. 

(mol%) 

L-IMCI cont. 

(mol%) 
F f X Y 

0.138 0.368 49 51 2.67 1.06 6.73 0.15 

0.138 0.736 40 60 5.33 1.50 18.94 1.78 

0.138 1.104 36 67 7.99 2.12 30.11 4.22 

0.138 1.472 27 73 10.66 2.70 42.09 6.71 

10 20 30 40

0

2

4

6

 

 

Y

X

Y=0.1884X-1.3954, R
2
=0.9839

 

Y = 0.1884X-1.3954, R2 = 0.9839 

rDNI = kIPDIPD/kIPDL-IMIC = 0.2586, rL-IMIC= kL-IMICL-IMIC/kL-IMCIIPD = 1.3954 
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Figure S2. 1H NMR spectrum of catalyst 1 in C6D5Cl at 25 oC. 

 

Figure S3. 13C NMR spectrum of catalyst 1 in C6D5Cl at 25 oC. 
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Figure S4. 11B NMR spectrum of catalyst 1 in C6D5Cl at 25 oC. 

 

Figure S5. 29Si NMR spectrum of catalyst 1 in C6D5Cl at 25 oC. 
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Figure S6. 1H NMR spectrum of 2-naphthyl isocyanide (a) in CDCl3 at 25 oC. 

 

Figure S7. 1H NMR spectrum of 4-ethoxycarbonyl phenyl isocyanide (b) in CDCl3 at 25 oC. 
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Figure S8. 1H NMR spectrum of 3-isopropyloxycarbonyl phenyl isocyanide (c) in CDCl3 at 25 oC. 

 

Figure S9. 1H NMR spectrum of (1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-isocyanobenzoate (d) in CDCl3 at 25 oC. 
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Figure S10. 1H NMR spectrum of (1R,2S,5R)-2-isopropyl-5-methylcyclohexyl 4-isocyanobenzoate (e) in CDCl3 at 25 

oC. 

 

Figure S11. 1H NMR spectrum of 4-isocyano-4'-(1,2,2-triphenylvinyl)-1,1'-biphenyl (f) in CDCl3 at 25 oC. 
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Figure S12. 1H NMR spectrum of 9-(4-(5-phenylquinolin-7-yl)phenoxy)nonyl 4-isocyanobenzoate (g) in CDCl3 at 25 

oC. 

 

Figure S13. 1H NMR spectrum of 4-(4-phenylquinolin-2-yl)phenyl 4-isocyanobenzoate (h) in CDCl3 at 25 oC. 
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Figure S14. 1H NMR spectrum of 2-(4-isocyanophenyl)-4-phenylquinoline (i) in CDCl3 at 25 oC. 

 

Figure S15. 1H NMR spectrum of 9-(4-(2,2-bis(4-(diethylamino)phenyl)-1-phenylvinyl)phenoxy)nonyl 4-

formamidobenzoate (j) in CDCl3 at 25 oC. 
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Figure S16. 1H NMR spectrum of (E)-1-(4-isocyanophenyl)-2-phenyldiazene(k) in CDCl3 at 25 oC. 

 

Figure S17. 1H NMR spectrum of poly(EPI) in entry1, Table 1. 
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Figure S18. 1H NMR spectrum of poly(IPI) in entry17, Table 1. 

 

Figure S19. 1H NMR spectrum of poly(D-IMCI) in entry 18, Table 1. 
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Figure S20. 1H NMR spectrum of poly(L-IMCI) in entry 20, Table 1. 

 

Figure S21. 1H NMR spectrum of poly(ITPB) in entry 22, Table 1. 
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Figure S22. 1H NMR spectrum of poly(BNB) in entry 24, Table 1. 

 

Figure S23. 1H NMR spectrum of poly(PQPI) in entry 25, Table 1. 
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Figure S24. 1H NMR spectrum of poly(IPQ) in entry 26, Table 1. 

 

Figure S25. 1H NMR spectrum of poly(IPD) in entry 28 Table 1. 
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Figure S26. FT-IR spectra of isocyanide monomers EPI (b), IPI (c), D/L-IMCI (d/e), ITPB (f), BNB (g), PQPI (h), IPQ (i), 

IPD (j). 
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Figure S27. FT-IR spectra of poly(EPI) (Table 1, entry 1), poly(IPI) (Table1, entry17), poly(D-IMCI) (Table 1, entry 18), 

poly(L-IMCI) (Table 1, entry 20), poly(ITPB) (Table 1, entry 22), poly(BNB) (Table 1, entry 24), poly(PQPI) (Table 1, 

entry 25), poly(IPQ) (Table 1, entry 26), poly(IPD) (Table 1, entry 28). 
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Figure S28. Fluorescence spectra and UV absorption-transmittance spectra of ITPB monomer (excitation 

wavelength: 325 nm; 0.004 mg/ml) in THF/water mixture. 
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Figure S29. UV absorption and transmittance spectra of poly(ITPB) (Table 1, entry 20) (0.004 mg/ml) in THF/water 

mixture. 

 
Figure S30. Dynamic light scattering measurement of ITPB mommer at 0 % water fraction in THF/water mixture 

(left side) and at 95 % water fraction in THF/water mixture (right side). 
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Figure S31. Dynamic light scattering measurement of poly(ITPB) (Table 1, entry 20) at 0 % water fraction in 

THF/water mixture (left side) and at 70% water fraction in THF/water mixture (right side). 

  
Figure S32. Dynamic light scattering measurement of poly(D-IMCI-co-ITPB) (Table 2, entry 2) at 0 % water fraction 

in THF/water mixture (left side) and at 70% water fraction in THF/water mixture (right side). 

 
Figure S33. Dynamic light scattering measurement of poly(L-IMCI-co-ITPB) (Table 2, entry 8) at 0 % water fraction 

in THF/water mixture (left side) and at 70% water fraction in THF/water mixture (right side). 
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Figure S34. Fluorescence spectra of DPQ unit, poly(BNB), poly(PQPI), poly(IPQ) (repeat unit 10-5M) in THF. 
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Figure S35. A plot of fluorescence intensity as a function of the iron concentration (5 × 10−7−4.5 × 10−6 M) in THF. 
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Figure S36. (A) Fluorescence spectra of poly(BNB) (Table 1, entry 24) (10-5 M repeat unit) in the absence (blank) 

and presence of different metal salts (10-5 M) in MeOH; (B) Fluorescence emission of poly(BNB) (10-5 M repeat unit) 

in MeOH with Al3+, Cr3+, Fe3+, and Fe2+ (10-5 M), respectively, under UV lamp irradiation. 
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Figure S37. UV absorption spectra of poly(BNB) (10-5 M) and poly(BNB) (10-5 M) with different metal iron(10-5 M) in 

MeOH(left) and THF(right). 

 

Figure S38. FT-IR spectra of NI oligomer obtained by [(Et3Si)2H][B(C6F5)4]. 

 

Figure S39. 1H NMR spectra of poly(D-IMCI), poly(ITPB) and poly(D-IMCI-co-ITPB)s and (Table 1, entries 18, 22 and 

Table 2, entries 1-5). 

 

Figure S40. 1H NMR spectra of poly(L-IMCI), poly(ITPB) and poly(L-IMCI-co-ITPB)s (Table 1, entries 20, 22 and Table 

2, entries 6-10). 
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Figure S41. Fluorescence spectra of poly(D/L-IMCI-co-ITPB) (table 2, entry1-10) in THF/water mixture (excitation 

wavelength: 220 nm; copolymer: A (Table 2, entry 1), B (Table 2, entry 2), F (Table 2, entry 6), G (Table 2, entry 7): 

0.005 mg/ml; C (Table 2, entry 3), H (Table 2, entry 8): 0.0065 mg/ml; D (Table 2, entry 4), I (Table 2, entry 9): 0.010 

mg/ml; E (Table 2, entry 5), J (Table 2, entry 10): 0.015 mg/ml). 
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Figure S42. UV absorption and transmittance spectra of poly(D/L-IMCI-co-ITPB) (table 2, entry 1-10) in THF/water 

mixture (copolymer: A (Table 2, entry 1), B (Table 2, entry 2), F (Table 2, entry 6), G (Table 2, entry 7): 0.005 mg/ml; 

C (Table 2, entry 3), H (Table 2, entry 8): 0.0065 mg/ml; D (Table 2, entry 4), I (Table 2, entry 9): 0.010 mg/ml; E 

(Table 2, entry 5), J (Table 2, entry 10): 0.015 mg/ml). 
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Figure S43. 1H NMR spectra of poly(IPI), poly(D-IMCI) and poly(D-IMCI-co-IPI)s (Table 1, entries 17, 18 and Table 2, 

entries 11-15). 

 

Figure S44. 1H NMR spectra of poly(IPI), poly(L-IMCI) and poly(L-IMCI-co-IPI)s  (Table 1, entries 17, 20 and Table 2, 

entries 16-20). 

 

Figure S45. 1H NMR spectra of poly(D-IMCI), poly(IPD) and poly(D-IMIC-co-IPD)s (Table 1, entries 18, 28 and Table 

2, entries 21-25). 

 

Figure S46. 1H NMR spectra of poly(L-IMCI), poly(IPD) and poly(L-IMIC-co-IPD)s (Table 1, entries 20, 28 and Table 2, 

entries 26-30). 
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Figure S47. 1H NMR spectra of poly(L-IMCI), poly(EPI) and poly(L-IMIC-co-EPI)s (Table 1, entries 20, 1 and Table 2, 

entries 31-35). 

 

Figure S48. GPC curve of poly(EPI) in Table 1, entry 1. 



 

 

41 

 

 

Figure S49. GPC curve of poly(EPI) in Table 1, entry 2. 

 

Figure S50. GPC curve of poly(EPI) in Table 1, entry 3. 
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Figure S51. GPC curve of poly(EPI) in Table 1, entry 4. 

 

Figure S52. GPC curve of poly(EPI) in Table 1, entry 5. 
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Figure S53. GPC curve of poly(EPI) in Table 1, entry 6. 

 

Figure S54. GPC curve of poly(EPI) in Table 1, entry 7. 
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Figure S55. GPC curve of poly(EPI) in Table 1, entry 8. 

 

Figure S56. GPC curve of poly(EPI) in Table 1, entry 9. 
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Figure S57. GPC curve of poly(EPI) in Table 1, entry 10. 

 

Figure S58. GPC curve of poly(EPI) in Table 1, entry 11. 
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Figure S59. GPC curve of poly(EPI) in Table 1, entry 12. 

 

Figure 60. GPC curve of poly(EPI) in Table 1, entry 13. 
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Figure S61. GPC curve of poly(EPI) in Table 1, entry 14. 

 

Figure S62. GPC curve of poly(EPI) in Table 1, entry 15. 
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Figure S63. GPC curve of poly(IPI) in Table 1, entry 17. 

 

Figure S64. GPC curve of poly(D-IMIC) in Table 1, entry 18. 
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Figure S65. GPC curve of poly(D-IMIC) in Table 1, entry 19. 

 

Figure S66. GPC curve of poly(L-IMIC) in Table 1, entry 20. 
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Figure S67. GPC curve of poly(L-IMIC) in Table 1, entry 21. 

 

Figure S68. GPC curve of poly(ITPB) in Table 1, entry 22. 
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Figure S69. GPC curve of poly(ITPB) in Table 1, entry 23. 

 

Figure S70. GPC curve of poly(BNB) in Table 1, entry 24. 
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Figure S71. GPC curve of poly(PQPI) in Table 1, entry 25 

 

Figure S72. GPC curve of poly(IPQ) in Table 1, entry 26. 
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Figure S73. GPC curve of poly(IPD) in Table 1, entry 28. 

 

Figure S74. GPC curve of poly(IPD) in Table 1, entry 29. 
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Figure S75. GPC curve of poly(ITPB-co-D-IMCI) in Table 2, entry 1. 

 

Figure S76. GPC curve of poly(ITPB-co-D-IMCI) in Table 2, entry 2. 
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Figure S77. GPC curve of poly(ITPB-co-D-IMCI) in Table 2, entry 3. 

 

Figure S78. GPC curve of poly(ITPB-co-D-IMCI) in Table 2, entry 4. 
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Figure S79. GPC curve of poly(ITPB-co-D-IMCI) in Table 2, entry 5. 

 

Figure S80. GPC curve of poly(ITPB-co-L-IMCI) in Table 2, entry 6. 
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Figure S81. GPC curve of poly(ITPB-co-L-IMCI) in Table 2, entry 7. 

 

Figure S82. GPC curve of poly(ITPB-co-L-IMCI) in Table 2, entry 8. 
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Figure S83. GPC curve of poly(ITPB-co-L-IMCI) in Table 2, entry 9. 

 
Figure S84. GPC curve of poly(ITPB-co-L-IMCI) in Table 2, entry 10. 
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Figure S85. GPC curve of poly(IPI-co-D-IMCI) in Table 2, entry 11. 

 

Figure S86. GPC curve of poly(IPI-co-D-IMCI) in Table 2, entry 12. 
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Figure S87. GPC curve of poly(IPI-co-D-IMCI) in Table 2, entry 13. 

 

Figure S88. GPC curve of poly(IPI-co-D-IMCI) in Table 2, entry 14. 
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Figure S89. GPC curve of poly(IPI-co-D-IMCI) in Table 2, entry 15. 

 

Figure S90. GPC curve of poly(IPI-co-L-IMCI) in Table 2, entry 16. 
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Figure S91. GPC curve of poly(IPI-co-L-IMCI) in Table 2, entry 17. 

 

Figure S92. GPC curve of poly(IPI-co-L-IMCI) in Table 2, entry 18. 
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Figure S93. GPC curve of poly(IPI-co-L-IMCI) in Table 2, entry 19. 

 

Figure S94. GPC curve of poly(IPI-co-L-IMCI) in Table 2, entry 20. 
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Figure S95. GPC curve of poly(IPD-co-D-IMCI) in Table 2, entry 21. 

 

Figure S96. GPC curve of poly(IPD-co-D-IMCI) in Table 2, entry 22. 
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Figure S97. GPC curve of poly(IPD-co-D-IMCI) in Table 2, entry 23. 

 

Figure S98. GPC curve of poly(IPD-co-D-IMCI) in Table 2, entry 24. 
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Figure S99. GPC curve of poly(IPD-co-D-IMCI) in Table 2, entry 25. 

 

Figure S100. GPC curve of poly(IPD-co-L-IMCI) in Table 2, entry 26. 
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Figure S101. GPC curve of poly(IPD-co-L-IMCI) in Table 2, entry 27. 

 

Figure S102. GPC curve of poly(IPD-co-L-IMCI) in Table 2, entry 28. 
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Figure S103. GPC curve of poly(IPD-co-L-IMCI) in Table 2, entry 29. 

 

Figure S104. GPC curve of poly(IPD-co-L-IMCI) in Table 2, entry 30. 
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Figure S105. GPC curve of poly(EPI-co-L-IMCI) in Table 2, entry 31. 

 

Figure S106. GPC curve of poly(EPI-co-L-IMCI) in Table 2, entry 32. 
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Figure S107. GPC curve of poly(EPI-co-L-IMCI) in Table 2, entry 33. 

 

Figure S108. GPC curve of poly(EPI-co-L-IMCI) in Table 2, entry 34. 
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Figure S109. GPC curve of poly(EPI-co-L-IMCI) in Table 2, entry 35. 
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Figure S110. TGA spectrum of PEPI obtained by [(Et3Si)2H]+[B(C6F5)4]- (Measure condition: Temperature range: 0-

1000oC, Temp. Rate：10 oC/min, Atmosphere: Air, Gas Flow: 50 [ml/min]). 
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Figure S111. TGA spectrum of PEPI obtained by (Et2-(S,S)-BOZ)PdC≡CC6H5 (Measure condition: Temperature range: 

0-1000oC, Temp. Rate:10 oC/min, Atmosphere: Air, Gas Flow: 50 [ml/min]). 
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