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(1) Synthesis of polymers 
 

 
 
(2) 1H-NMR spectra of polymers  
Figure S1A shows the chemical structure and 1H-NMR spectra of Pyr(10)-[BS(8)-THB(2)] and 

Pyr(10)-[BS(8)-TAB(2)]. The peaks observed in Pyr(10)-[BS(8)-THB(2)] and Pyr(10)-[BS(8)-
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Scheme S1. Synthesis of polymers. 



TAB(2)] are similar to those of the Pyr(10)-BS(10) conjugated polymer shown in Figure 1-B. In the 

case of Pyr(10)-[BS(8)-TAB(2)], the appearance of new peaks around 2.0 ppm (g) corresponding to 

acetoxy group protons is observed. However, the broadening of the NMR spectra makes it difficult to 

precisely assign the peaks and contents of THB units (protons f) in the polymers.  

 

 
 
 

 
 
 
 
 

 

 
 
 
 
 
 

Figure S1-B shows the chemical structure and 1H-NMR spectra of Pyr(5)-DHT(5)-BS(10) and Pyr(5)-

DAT(5)-BS(10). The peaks observed in Pyr(5)-DHT(5)-BS(10) and Pyr(5)-DAT(5)-BS(10) are similar 

to those of the Pyr(5)-THB(5)-BS(10) and Pyr(5)-TAB(5)-BS(10) polymers shown in Figure 1-C and 

Figure S1A.  1H-NMR spectra of Pyr(10)-[BS(8)-THB(2)] and Pyr(10)-[BS(8)-TAB(2) in DMSO-d6. 
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Figure 1D. 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure S1C shows the chemical structure and 1H-NMR spectra of Pyr(2)-THB(8)-BS(10) and 

Pyr(2)-TAB(8)-BS(10). The peaks observed in Pyr(2)-THB(8)-BS(10) and Pyr(2)-TAB(8)-BS(10) are 

similar to those of the Pyr(5)-THB(5)-BS(10) and Pyr(5)-TAB(5)-BS(10) polymers shown in Figure 
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Figure S1B.  1H-NMR spectra of Pyr(5)-DHT(5)-BS(10) and Pyr(5)-DAT(5)-BS(10) in DMSO-d6. 



1-C and Figure 1-D. 
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Figure S1C.  1H-NMR spectra of Pyr(2)-THB(8)-BS(10) and Pyr(2)-TAB(8)-BS(10) in DMSO-d6. 



Figure S1D shows the chemical structure and 1H-NMR spectra of Pyr(8)-THB(2)-BS(10), and 

Pyr(8)-TAB(2)-BS(10). The peaks observed in Pyr(8)-THB(2)-BS(10), and Pyr(8)-TAB(2)-BS(10) 

are similar to those of the Pyr(5)-THB(5)-BS(10) and Pyr(5)-TAB(5)-BS(10) polymers shown in 

Figure 1-C and Figure 1-D. 
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Figure S1D.  1H-NMR spectra of Pyr(8)-THB(2)-BS(10), and Pyr(8)-TAB(2)-BS(10) in DMSO-d6. 



(3) FT-IR spectra of polymers  
The FT-IR spectra (Figure S2) showed the appearance of a peak corresponding to carbonyl groups 

(C=O) near 1700 cm-1 after acetoxylation, indicating the conversion of the hydroxy group in the 

polymer to acetoxy group. 
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Figure S2A.  FT-IR spectra of Pyr(10)-[BS(8)-THBA(2)] and Pyr(10)-[BS(8)-TABA(2)], KBr disc in the 

range of 400–4000 cm-1. 

Figure 2B.  FT-IR spectra of Pyr(5)-DHT(5)-BS(10) and Pyr(5)-DAT(5)-BS(10), KBr disc in the 

range of 400–4000 cm-1. 
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Figure S2C.  FT-IR spectra of Pyr(2)-THB(8)-BS(10) and Pyr(2)-TAB(8)-BS(10), KBr disc in the 

range of 400–4000 cm-1. 

Figure S2D.  FT-IR spectra of Pyr(8)-THB(2)-BS(10), and Pyr(8)-TAB(2)-BS(10) , KBr disc in 

the range of 400–4000 cm-1. 



(4) UV-Vis-NIR spectra of polymers 
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Figure S3A.  UV–Vis–NIR spectra of nonconjugated polymers dissolved in phosphate buffer, cell length 

= 0.1mm. 
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Figure S3B.   UV–Vis–NIR spectra of polymers after the acetoxylation dissolved phosphate buffer, cell length 

= 0.1mm. 



(5) Bandgaps of the polymers 
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Figure S4A.  (hνα)2 versus energy around the absorption edge of Pyr(2)-THB(8)-BS(10) and 

Pyr(2)-TAB(8)-BS(10).   

Figure S4B.  (hνα)2 versus energy around the absorption edge of Pyr(5)-DHT(5)-BS(10) and Pyr(5)-

DAT(5)-BS(10).   
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Figure S4C.  (hνα)2 versus energy around the absorption edge of Pyr(8)-THB(2)-BS(10) and 

Pyr(8)-TAB(2)-BS(10).   

Figure S4D.  (hνα)2 versus energy around the absorption edge of Pyr(10)-[BS(8)-THB(2)], 

Pyr(10)-[BS(8)-TAB(2)], and Pyr(10)-BS(10).  



(6) Cyclic voltammograms of polymers 
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Figure S5A.  Cyclic voltammograms of Pyr(2)-THB(8)-BS(10) and Pyr(2)-TAB(8)-BS(10) coated Pt electrode 

in 0.1M TBuAPF6 CH3CN solution, reference electrode: Ag/Ag+ at a sweep rate of 10 mV/s. 

Figure S5B.  Cyclic voltammograms of Pyr(5)-DHT(5)-BS(10) and Pyr(5)-DAT(5)-BS(10) coated Pt electrode 

in 0.1M TBuAPF6 CH3CN solution, reference electrode: Ag/Ag+ at a sweep rate of 10 mV/s. 
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Figure S5C.  Cyclic voltammograms of Pyr(8)-THB(2) and Pyr(8)-TAB(2) coated Pt electrode in 

0.1M TBuAPF6 CH3CN solution, reference electrode: Ag/Ag+ at a sweep rate of 10 mV/s. 

Figure S5D.  Cyclic voltammograms of Pyr(10)-BS(10), Pyr(10)-[BS(8)-THB(2)] and Pyr(10)-

[BS(8)-TAB(2)] coated Pt electrode in 0.1M TBuAPF6 CH3CN solution, reference electrode: Ag/Ag+ 

at a sweep rate of 10 mV/s. 



(7) Cyclic voltammogram of ferrocene 
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Figure S6.  Cyclic voltammogram of ferrocene in 0.1M TBuAPF6 CH3CN solution, reference 

electrode: Ag/Ag+ at a sweep rate of 10 mV/s. 


