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FIGURE S1. Schematic synthesis pathway of HDI-UPy-HDI.
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FIGURE S2. 'H NMR spectrum of UPy precusor in DMSO-d6. “*” denotes the proton signals of
DMSO-de6.
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FIGURE S3. 'H NMR spectrum of HDI-UPy-HDI in CDCl;, “*” denotes the solvent signal.
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FIGURE S4. '"H NMR spectrum of PU-UPy1-DAP in DMF-d7, “*” denotes the solvent signal.
'H (400 MHz, DMF-d7, 6 ppm).
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FIGURE S5. FTIR spectra of different samples.
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FIGURE S6. Ten successive loading-unloading cycles with 1500% strain of PU-UPy1-DAP(a)

and PU-UPy1-DAP-Fe(b) elastomers.

Table S1. The detailed mechanical parameters for the Preparation of Polymer Samples

Sample Tensile Young’s Elongation Toughness
strength Modulus at break (MJ/m3)
(MPa) (Mpa) (%)

PU-UPy0-DAP 1.0£0.5 324+04 986 + 87 9.62+1.23

PU-UPy0-DAP-Fe 2.0+0.5 525+0.5 1368 + 89 22.25+2.12

PU-UPy0.5-DAP 6.2+0.6 4.79+0.4 3626 + 123 97.08 £6.77
PU-UPy0.5-DAP-Fe 135+1.5 7.37+0.3 3966 + 108 199.18 +12.53
PU-UPy1-DAP 11.5+1.8 459+£03 3921 + 158 155.25+ 1891
PU-UPy1-DAP-Fe 30.2+2.6 8.34+03 4239+ 152 475.94 +24.08

Table S2. A summary for mechanical properties of recently reported synthetic material

Sample Toughness Elongation Tensile Source
(MJ/m3) at break strength
(%) (MPa)
PU/Fe(1ll) Coordination +(UPy) 401 4139 25.9 This work
PU/Hydrogen Bonds and Coordination Bonds 14.7 1700 2.6 Ref.1!

PU/ disulfide bond 21.4 308 18.9 Ref.22
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