
1 
 

Electronic Supplementary Information 

A New Route to Functional Polymers: 

Atom-Economical Synthesis of 

Poly(pyrazolylnaphthalene)s by Rhodium-Catalyzed 

Oxidative Polycoupling of Phenylpyrazole and 

Internal Diynes 

 

Meng Gao,
a
 Jacky W. Y. Lam,

a
 Yajing Liu,

a
 Jie Li,

a
 and Ben Zhong Tang*

abc 

a
 Department of Chemistry, Institute for Advanced Study, State Key Laboratory of 

Molecular Neuroscience, Institute of Molecular Functional Materials and Division of 

Biomedical Engineering, The Hong Kong University of Science & Technology 

(HKUST), Clear Water Bay, Kowloon, Hong Kong, China. E-mail: tangbenz@ust.hk 

b
 Guangdong Innovative Research Team, SCUT-HKUST Joint Research Laboratory, 

State Key Laboratory of Luminescent Materials and Devices, South China University 

of Technology (SCUT), Guangzhou, 510640, China 

c 
HKUST Shenzhen Research Institute, No. 9 Yuexing 1st RD, South Area, Hi-tech 

Park, Nanshan, Shenzhen, China 518057. 

 

 

Table of Contents 

Fig. S1 IR spectra of (A) 1, (B) 2(4) and (C) their polymer P1/2(4).        

Fig. S2 
1
H NMR spectra of CDCl3 solutions of (A) 1, (B) 2(6), (C) a mixture of 5–8 and (D) 

P1/2(6) (sample taken from Table 3, no. 2). 

Fig. S3 
13

C NMR spectra of CDCl3 solutions of (A) 1, (B) 2(6), (C) a mixture of 5–8 and (D) 

P1/2(6) (sample taken from Table 3, no. 2). The solvent peaks were marked with asterisks. 

Fig. S4 
1
H NMR spectra of CDCl3 solutions of (A) 1, (B) 2(8), (C) a mixture of 5–8 and (D) 

P1/2(8) (sample taken from Table 3, no. 3). 

Fig. S5 
13

C NMR spectra of CDCl3 solutions of (A) 1, (B) 2(8), (C) a mixture of 5–8 and (D) 

Electronic Supplementary Material (ESI) for Polymer Chemistry
This journal is © The Royal Society of Chemistry 2013

mailto:tangbenz@ust.hk


2 
 

P1/2(8) (sample taken from Table 3, no. 3). The solvent peaks were marked with asterisks. 

Fig. S6 
1
H NMR spectra of CDCl3 solutions of (A) 1, (B) 2(10), (C) a mixture of 5–8 and (D) 

P1/2(10) (sample taken from Table 3, no. 4). 

Fig. S7 
13

C NMR spectra of CDCl3 solutions of (A) 1, (B) 2(10), (C) a mixture of 5–8 and (D) 

P1/2(10) (sample taken from Table 3, no. 4). The solvent peaks were marked with asterisks. 

Fig. S8 
1
H NMR spectra of CDCl3 solutions of (A) 1, (B) 3 and (C) P1/3 (sample taken from 

Table 3, no. 5). 

Fig. S9 
13

C NMR spectra of CDCl3 solutions of (A) 1, (B) 3 and (C) P1/3 (sample taken from 

Table 3, no. 5). The solvent peaks were marked with asterisks. 

Fig. S10 Size distribution of nanoparticles of P1/3 suspended in 99% aqueous mixture. 

Concentration: 10 µM. 

Fig. S11 Plot of quantum yield versus the solvent composition of THF/water mixture of P1/3. 

 

 

 

1500 1000 500

 C 

 A 

 B 

Wavenumber (cm
-1
)

4000 3000 2000

CC

 

Fig. S1 IR spectra of (A) 1, (B) 2(4) and (C) their polymer P1/2(4). 

 

Electronic Supplementary Material (ESI) for Polymer Chemistry
This journal is © The Royal Society of Chemistry 2013



3 
 

8 7 6 5 4 3 2 1

Ha 

N
N

Ha

 D 

 C 

 B 

Chemical shift (ppm)

 A 

 

Fig. S2 
1
H NMR spectra of CDCl3 solutions of (A) 1, (B) 2(6), (C) a mixture of 5–8 and (D) 

P1/2(6) (sample taken from Table 3, no. 2). 
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Fig. S3 
13

C NMR spectra of CDCl3 solutions of (A) 1, (B) 2(6), (C) a mixture of 5–8 and (D) 

P1/2(6) (sample taken from Table 3, no. 2). The solvent peaks were marked with asterisks. 
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Fig. S4 
1
H NMR spectra of CDCl3 solutions of (A) 1, (B) 2(8), (C) a mixture of 5–8 and (D) 

P1/2(8) (sample taken from Table 3, no. 4). 

*

*

*

*

170 130 90 50 10

CC

 D 

 B 

 C 

Chemical shift (ppm)

 A 

 

Fig. S5 
13

C NMR spectra of CDCl3 solutions of (A) 1, (B) 2(8), (C) a mixture of 5–8 and (D) 

P1/2(8) (sample taken from Table 3, no. 3). The solvent peaks were marked with asterisks. 
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Fig. S6 
1
H NMR spectra of CDCl3 solutions of (A) 1, (B) 2(10), (C) a mixture of 5–8 and (D) 

P1/2(10) (sample taken from Table 3, no. 4). 
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Fig. S7 
13

C NMR spectra of CDCl3 solutions of (A) 1, (B) 2(10), (C) a mixture of 5–8 and (D) 

P1/2(10) (sample taken from Table 3, no. 4). The solvent peaks were marked with asterisks. 
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Fig. S8 
1
H NMR spectra of CDCl3 solutions of (A) 1, (B) 3 and (C) P1/3 (sample taken from 

Table 3, no. 5). 
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Fig. S9 
13

C NMR spectra of CDCl3 solutions of (A) 1, (B) 3 and (C) P1/3 (sample taken from 

Table 3, no. 5). The solvent peaks were marked with asterisks. 
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Fig. S10 Size distribution of nanoparticles of P1/3 suspended in 99% aqueous mixture. 

Concentration: 10 µM. 
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Fig. S11 Plot of quantum yield versus the solvent composition of THF/water mixture of P1/3.  
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