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Supplementary materials 

 

Experimental Section 

Reagents. All reagents were obtained from commercial sources, and unless 

noted otherwise, were analytical reagent grade. Phenylacetylene, 2,6-

dibromopyridine and ethynyltrimethylsilane were purchased from Fluka and used 

for Dpp and polymers preparation. Tetrakis-(triphenylphosphine) palladium 

catalyst was prepared according to a published procedure1 and stored in a highly 

purified nitrogen gas. Diisopropylamine and toluene were dehydrated and 

deoxygenated before use. In order to synthesize the polymers, 2,6-

bis(ethynyl)pyridine2, 1,4-diethynyl-2,5-butyloxybenzene3 and 1,4-

dihexadecyloxy-2,5-diiodobenzene26 were prepared according to literature 

methods and the products were verified by melting point measurement, mass 

spesctrometery and 1HNMR.  

 

 Synthesis of polymer 1, 2, 3 and Dpp. A mixture of 2,6-

bis(ethynyl)pyridine ( 6.36 mg, 0.05 mmol), 1,4-diethynyl-2,5-dibutylbenzene 

(13.52 mg, 0.05 mmol), 1,4-dihexadecyloxy- 2,5-diiodobenzene (81.07 mg, 0.10 

mmol), CuI (1.90 mg, 0.01 mmol), and Pd(pph3)4 (11.56 mg, 0.01 mmol) were 

added into 6.0 ml of toluene/ diisopropylamine (4/1, V/V). The reaction mixture 

stirred in an oil bath at 70 °C for 20 h under the protection of nitrogen gas. After 

removing the solvent by rotator evaporator, the residue was dissolved in toluene 

and filtered. The filtrate was condensed and added drop-wise into an optimal 
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volume of acetone (~200 ml), and the product was precipitated from the acetone. 

The crude product was collected and washed repeatedly with hot acetone and 

methanol. Some byproducts of lower molecular weight material were removed by 

the fluorescent nature of the washings. After drying overnight, polymer 1 was 

obtained at 82.0 % yield. Mn=36900 by GPC (polydispersity=1.75). UV-Vis 

(CHCl3) λmax,: 415 nm; 303 nm. 1HNMR (CDCl3) δ (ppm): 7.67 (t, pyridyl-H), 

7.47(d, pyridyl-H), 7.13(s, phenyl-H), 7.03(br, phenyl-H), 4.02 (m, OR and OR′), 

1.84 (br, OR and OR′), 1.56 (br, OR and OR′), 1.25 (br, OR′), 1.01(t, OR′), 0.88(t, 

OR). The reactants of polymer 2 were 1,4-dihexadecyloxy-2,5-diiodobenzene and 

2,6-bis(ethynyl)pyridine, and the synthetic procedure was similar to 1. A brown 

solid was obtained at 60% yield. Mn=4389 by GPC (polydispersity=1.01). UV-Vis 

(CHCl3) λmax,: 380 nm. 1HNMR (CDCl3) δ (ppm): 7.64 (t, pyridyl-H), 7.45(d, 

pyridyl-H), 7.12(s, phenyl-H), 4.03 (m, OR), 1.84 (br, OR), 1.54 (br, OR), 1.36 (br, 

OR′), 0.87 (t, OR). Polymer 3 was prepared according to the same procedure as 

polymer 1. The reaction precursors for polymer 3 were 1,4-diethynyl-2,5-

dibutylbenzene and 1,4-dihexadecyloxy-2,5-diiodobenzene. Polymer 3, a yellow 

orange solid, was obtained at 92% yield. Mn=57500 by GPC (polydispersity=1.76). 

UV-Vis (CHCl3) λ max,: 453 nm, 317 nm. 1HNMR (CDCl3) δ (ppm): 7.02(s, 

phenyl-H), 4.04 (d, OR and OR'), 1.85(br, OR and OR'), 1.55 (br, OR or OR'), 

1.29(br, OR'), 1.01(t, OR'), 0.87 (t, OR).  

 

Dpp. Model monomer 2,6-Diphenylethynylpyridine (DPP) which has been 

reported in the literature4 was synthesized as follows: 2,6-dibromopyridine (1.1845 

g, 5 mmol), Pd(Ph3P)4 ( 577.8 mg, 0.5 mmol ) and CuI ( 95.23 mg, 0.5 mmol ) 

were added to a schlenk flask. The flask was evacuated and purged with nitrogen 
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gas three times. Then 36ml of tolulene/ Diisopropylamine (5:1) and 

phenylacetylene (1.530 g, 15mmol) were added by syringe. The flask was 

immersed in an oil bath at 70 ℃ and stirred for 20h. Then, the mixture was filtered, 

evaporated and chromatographed on silica gel with petroleum ether/ethyl acetate 

(20/1) to give pure DPP at 66.0 % yield as colorless crystals. MS[M+H]+: m/z 

found 280.10, calculated for 280.31. UV-Vis (CHCl3) λmax,: 271.5 nm; 318 nm. 

 

Apparatus. 1HNMR spectra were recorded on an Inova-400 MHz (Varian) 

spectrometer, and chemical shifts were reported in ppm relative to TMS. Gel 

permeation chromatography (GPC) results were obtained with a system consisting 

of a Waters Model 515 pump, a suitable size exclusion column, and a Waters 410 

differential refractometer. GPC measurements were made relative to monodisperse 

polystyrene standards purchased from polymer laboratories. Mass spectroscopy 

was performed on an Agilent 1100 series of LC/MSD (US, HP). Fluorescence 

intensities were measured with a Hitachi F-2500 fluorescence spectrophotometer 

(Kyoto, Japan). Fluorescence anisotropy was measured on the Fluorolog-3 (Jobin 

Yvon, France) fluorescence spectrophotometer. The resulting anisotropy values 

were averaged and the relative standard deviation was <2% for all measurements.  

A Shimadzu UV-1601 spectrophotometer (Kyoto, Japan) was used to record UV-

Vis spectra and a WQF-410 FTIR spectrometer (Beijing, China) was used for 

recording the IR spectra. 

 

Metal ion sensing. A 2.0mL aliquot of the polymer solution in a quartz cell 

was titrated by the direct addition of small aliquots (typically 20µL) of a metal 

ions stock solution (in methanol) with a micropipette. The fluorescence intensity 
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was measured after ten minutes, which allows the complete formation of the 

complex between the ion and the polymer.  
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Figure S1 The fluorescence anisotropy changes of polymers (polymer 1●; polymer 

2▲; polymer 3■) with different concentrations of Pd(II) was added.  
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