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Figure S1. 1H-NMR spectrum of P1 in DMSO-d6.  
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(1) 1H-NMR spectra of the non-conjugated polymers  

 

P1: Figure S1 shows the chemical structure and 1H-NMR spectrum of P1. The peaks at 9–10, 6.5, 

and 5.5 ppm were assigned to the Pyr protons (a, c, and b). The peaks at 7.08 and 7.73 ppm were 

assigned to the BS protons (d and e).  
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Figure S2. 1H-NMR spectrum of Pyr(non) in DMSO-d6.  
 
 

(2) 1H-NMR spectrum of the narrow-band-gap polymer 

Figure S2 shows the chemical structure and 1H-NMR spectrum of the π-conjugated polymer 

Pyr(non). Spectral broadening from 6 to 8.2 ppm was observed for Pyr(non). However, no 

characteristic N-H peaks at approximately 9.5 ppm in the 1H-NMR spectrum were observed because 

the polymer became a π-conjugated polymer upon oxidation.  
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Figure S4. (hvα)2 versus photon energy around the absorption edge of polymers (P4, P5) 
dissolved in phosphate buffer, [polymer] = 4.0 g/ L, cell length: 0.1 mm. 
 

Figure S3. UV-Vis-NIR spectra of polymers (P2-P5) dissolved in phosphate buffer, 
[polymer] = 4.0 g/ L, cell length: 0.1 mm.  
 
 

(3) UV-Vis-NIR spectra of P2-P5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(4) Diffuse reflection spectra of P2, P3, P4, P5, and P6 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

500 1000 1500 2000 2500

P3
P5

A
bs

or
ba

nc
e

Wavelength / nm

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

500 1000 1500 2000 2500

P2
P4

A
bs

or
ba

nc
e

Wavelength / nm

0

1000

2000

3000

4000

5000

0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8

P4

(h
v α

)2

Photon energy / eV

0

416.7

833.3

1250

1667

2083

2500

0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8

P5

(h
vα

)2

Photon energy / eV



S4 
 

Figure S6. TGA curves of P4-6 with a heating rate of 5 ºC / min in air.  
 
 

Figure S5. Diffuse reflection spectra of the powdered polymers.   
 
 

 For the powdered samples, reflection 

spectra could not be measured. We 

measured the diffuse reflectance 

spectra using an integrating sphere. 

The vertical axis was converted from 

reflectance to absorption using the 

Kubelka-Munk conversion (KM 

conversion). 

Before measuring the diffuse 

reflection, the polymer powders were 

dried under vacuum overnight. 

 

 

 

 

 

 

 

(5) TGA curves of P4-P6 

 

 

Before measuring thermal gravimetric analysis (TGA), the polymers were dried under vacuum 

overnight. 
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