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1. Synthesis of 5-bromothiophene-2-carbonitrile 

The synthesis of 5-bromothiophene-2-carbonitrile (BTCN) (Scheme S1) has performed using 5-bromothiophene-2-
carboxaldehyde (BTCHO) according to the method specified by Yasuda and coworkers (2011) with some 
modifications. The organic reactions have proceeded with dried solvents and reactants under N2 environment. 
Tetrahydrofuran (THF) drying has done using benzophenone-sodium still method and distilled, while the BTCHO has 
dried using calcium hydride (CaH2) followed by vacuum distillation. As the starting material, distilled BTCHO 9.55 g 
(50 mmol) was dissolved in 30 ml of dried THF in an oven dried round bottom flask while stirring at room 
temperature.1 Aqueous NH3 112 ml (1.65 mol) was added to the BTCHO followed by the slow addition of I2 14 g (55 
mmol). The reaction was continued for two hours and quenched by adding 80 ml of circa, 5 % aqueous Na2S2O3 
solution. Then the product separation has done using liquid-liquid extraction with CHCl3 25 ml and washed with 50 
ml of deionized water. The separated organic layer first dried over anhydrous Na2SO4, filtered and removed the 
solvents using rotary evaporation (BUCHI R-210 Rotavapor). The purification of BTCN has done using a silica gel 
column with CHCl3/Hexane (2:1 v:v) and 5 % of methanol from the total mobile phase. The thin layer chromatography 
with 1H and 13C nuclear magnetic resonance (NMR) was used to identify the sequence of each compound elution. 
Finally, the solvent has dried via rotary evaporation after combining the first yellow color band collected to vials, 
obtaining brown-yellow oil like BTCN. 
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Scheme S1: Synthesis of 5-bromothiophene-2-carbonitrile

Further, the analysis of C atoms and protons in the compound establishing more accurate chemical structure has 
been carried out using liquid 13C and 1H NMR spectroscopy (Figure S1). 
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Figure S1: BTCHO and BTCN NMR spectra (a) 13C NMR, (b) 1H NMR

(b)



2. Synthesis of 2,4,6-tris(5-bromothiophene-2-yl)-1,3,5-triazine (triazine) monomer

7.20 g (48 mmol) of trifluoromethanesulfonic acid was added to a stirred solution of 9.03 g (48 mmol) 5-
bromothiophene-2-carbonitrile in 120 mL of dry CH2Cl2 at 0 °C. The mixture was then stirred at room temperature 
for 36 h. The solvent was then removed under reduced pressure and the residue was neutralized with an aqueous 
NaHCO3

2 The precipitate was then filtered, washed with water, methanol, acetone, and hexane in this order, and 
then dried under vacuum to afford 2,4,6-tris-(5-bromo-thiophen-2-yl)-[1,3,5]triazine as an off-white solid (Scheme 
S2).
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Scheme S2: Synthesis of 2,4,6-tris-(5-bromo-thiophen-2-yl)-[1,3,5]triazine



Figure S2: FTIR spectrum of pyrrole and polypyrrole (PPy) 

Figure S3: TGA curves for the synthesized TP-CMPs 



Figure S4: PXRD pattern of the synthesized TP-CMPs
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