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 FTIR results of reaction products at each step
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Fig. S1 FTIR for the reaction products at each step. PUp-1 -- PUp5 represent the product of step 1 -- the product of step 5.

Fig. S1 shown an FTIR of the products at each step of the polyurethane synthesis process. The absorption peak gradually decreases at 2270cm-1, indicating that the -NCO group in the system is being consumed as the reaction progresses. The absorption peaks of 3321 and 1526 cm-1 were the stretching vibration and bending vibration of the N − H bond in the carbamate, respectively. The peak at 1703 cm-1 was the vibration absorption peak of C=O in carbamate group. The C-H asymmetric and symmetric stretching vibration peaks of methylene in the polyurethane molecular chain were at 2940 and 2856 cm-1. In the second step, FA was added and the C-H bending vibration peak on the furan ring was obtained at 742cm−1. In the third step, BMI was added, and there were obvious characteristic peaks of the C-H bond carried by the C=C bond at 694cm-1 and 825cm-1. DA reaction is a reversible reaction, so there are C-H bending vibration peaks on the furan ring in the third, fourth and fifth steps. There are characteristic peaks of C-H bonds carried by the C=C bond in the fourth and fifth steps. The peak at 1778 cm-1 is characteristic of the DA bonds which corresponds to the non-conjugated carbonyl stretching vibration, further proves the formation of the DA bond, which is consistent with the Fig 1. 
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