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Supporting Information 

 

Detailed analysis of 1H NMR spectra obtained for synthesized polymers 

 

Figure S1. 1H NMR spectra of the resins containing amido diol 6.6. 
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Figure S2. Close up from 1H NMR spectra. Top row AD 4.6, bottom row AD 6.6. 

From the structure of itaconic acid three peaks can found in Figure S1 namely “A”, “B” and “C”. 

Proton marked as “A” is more deprotected than the proton marked as “B” as it is located closer to 

the ester bond while protons of the methyl group are also visible at 3.35 ppm, marked as “C”. In 

reactions where itaconic acid is involved a common phenomenon is its isomerization to mesaconic 

acid especially when catalytic amounts of a base are present at elevated temperatures [1]. When the 

isomerization occurs, the double bond peak shifts to 6.7 ppm while a singlet appears around 2.3 ppm. 

In the spectra of the neat polyester, PE, the ratio between the peaks of itaconic and mesaconic acid is 

1:0.01 so the isomerization took place to very limited extend. Proceeding to the peaks from the 

structure of sebacic acid, the protons near the carbonyl group are the most deprotected and they 

appear at 2.3 ppm marked as “D”. The protons “E” from the methyl groups near the “D” position 

appear at 1.65 ppm and finally, protons “F” and “G” appear at 1.3 ppm. 

The second section of 1H NMR analysis concerns the peaks derived from the diols used for the 

synthesis of the resins. Beside the peaks of the main structure of the diols, some free -OH groups are 

to be expected, as a 0.3 excess was used during the synthesis. As far as the esterified -OH groups are 

concerned, the peaks of the protons near the ester groups appear between 4.1 and 4.3 ppm, but as 

they overlap, we were unable to assign each one to the respective ester. So, protons marked as “H”, 

“I” and “J” on the structure of 2,3-butanediol appear at 1.15 ppm, 3.8 ppm and 3.98 ppm respectively. 

1,3-Propanediol protons “K” appear at 1.85 ppm when they are mono-esterified and they shift to the 

left at 2.05 ppm when both hydroxyl groups are esterified, “L” and “M” protons appear at 3.77 ppm 

and 2.70 ppm and glycerol protons “N”, “O” and “P” at 3.42 ppm, 3.38 ppm and 4.48 ppm 

respectively. Lastly, the isosorbide structure provides the “Q” protons at 4.4 ppm, “R” protons at 4.25 

ppm, “S” protons at 4.15 ppm and “T” protons at 3.65 ppm. The above-mentioned results verify the 

successful incorporation of all diols into the structure of the resins. Since an excess of 0.3 was used 

for the synthesis, the presence of -OH groups can be observed. However, they originate from 

monoesterified diols, the end groups of the polymer chains. They are shifted compared with the 

peaks of the spectra of the unreacted monomers, thus proving that there is not a significant amount 

of unreacted monomers present in the final resins. 

For the resins containing the amido diols, the peak assignment is the same as it was described 

above for the PE resin, with the new peaks emerging belonging to the protons of the respective amido 
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diols (highlighted with light orange in Figure S1). More specifically, for the resins containing the 

amido diol 4.6 the ester peaks are observed at 4.05 ppm as shown in the close-up Figure S2, and the 

protons near free -OH groups marked as “2” at 3.65ppm. The peak of the protons near nitrogen atoms 

marked as “8” appear at 3.26 ppm while the protons near the carbonyl group marked as “6” appear 

at 2.18 ppm. Finally, protons marked “3”,”4”,”5” and “9” appear between 1.35 and 1.7 ppm. For 

amido diol 6.6 we observe an additional peak at 1.3 ppm, corresponding to the protons marked as 

“10”. 
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