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Synthesized of benzoxazines monomers (HPh-Bzo).  
In a three necked round bottomed flask equipped with a magnetic stirrer and a reflux 

condenser, paraformaldehyde (18.0 g, 0.6 m), was taken and 100 mL of DMSO was added 
to it. It was then allowed to stir while maintaining the temperature at 70°C. phenylethyl-
amine (24.2 g, 0.2 m) was added dropwise to the stirring mixture. In the meantime, a so-
lution containing hydroquinon (11.0 g, 0.1 m) in 20 mL of DMSO was prepared separately. 
After complete addition of phenylethylamine, the solution of hydroquinon was added 
dropwise to the reaction mixture. The temperature was then slowly raised to 120°C. The 
reaction was then continuously stirred for 5h at this temperature. On completion of the 
reaction time, a transparent pale yellow colored solution was obtained. This solution was 
then cooled to room temperature and precipitated in 1N NaOH solution. The precipitate 
thus obtained was washed with distilled H2O several times, filtered and finally dried in 
vacuum at 60°C for 12 h to obtain the HPh-Bzo monomer (Scheme S1). 
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Scheme S1. Synthesized of benzoxazines monomers (HPh-Bzo). 

Characterization of the benzoxazine monomer. 
The precursor of the polybenzoxazine-based nitrogen-rich carbons was synthesized 

by the Mannich reaction. Novel porous and high surface area carbons were obtained after 
carbonization and activation. Fourier transform infrared (FTIR) spectrum of the benzoxa-
zine monomer (HPh-Bzo) was recorded and is shown in Figure S1. The specific adsorption 
band of at 2848 cm−1 and at 2963 cm−1 It’s conforming to the symmetric and anti-symmetric 
stretching modes of the CH2 groups of in between oxazine ring and amine groug, and 
contribution from the symmetric and anti-symmetric stretching vibration in CH2 of oxa-
zine ring respectively1   

There is no brad peak at 3300 cm−1 due to all –OH groups are completely react with 
an amine group to form an oxazine ring. The peak at 1654 cm−1, due to the carbonyl stretch-
ing vibration of apigenin moiety. The characteristic absorptions of the oxazine ring struc-
ture of HPh-Bzo were seen at1024 and 1228 cm−1 attribute to the symmetric and asymmet-
ric stretching modes of C−O−C, respectively, while the peak at 939 cm−1 approves the for-
mation of an oxazine ring. Also, the spectrum shows a peak at 1148 cm−1 due to the C−N−C 
symmetric stretching vibrations.The 1H-NMR spectrum shown in Fig. S1 further confirms 
the structure of HPh-Bzo monomer having oxazine rings has resonance peaks at 4.7 ppm 
and 3.7,  ppm that are assigned to Ar−CH2−N and O−CH2−N of the oxazine ring, respec-
tively. The methylene protons (−CH2) connecting the amine group its appeared between 
2.5 and 3.5 ppm. Aromatic protons appear between 7.0 and 7.6 ppm.The 13C-NMR spectra 
also confirm the structures of    HPh-Bzo  The typical carbon resonance of the oxazine 
ring is found at 82, and 52ppm for Ar− CH2−N and O−CH2−N, respectively. The meth-
ylene carbons (−CH2) connecting the amine group its appeared between e peaks between 
110 and 120 ppm. Other aromatic carbons appear in between 120 and 150 ppm. The peak 
at 40 ppm is due to the solvent peak (DMSO 



Polymers 2021, 13, 2048 3 of 4 
 

 

 
Figure S1. FT-IR spectrum benzoxazines monomers (HPh-Bzo). 

 
Figure S2. 1H-NMR spectrum benzoxazines monomers (HPh-Bzo). 
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Figure S3. 13C-NMR spectrum benzoxazines monomers (HPh-Bzo). 

 


