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Fig.S1 1H NMR of Chcl-NHEMAA precursor solutions.
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Fig.S2 a) Stress-strain curve of ionogel of ChLA-AA system; b) Stress-strain curve of ionogel of

ChLA-HEA system; c¢) Stress-strain curve of ionogel of ChLA-NHEMAA system; d) Stress-strain

curve of ionogel of ChGly-AA system; e) Stress-strain curve of ionogel of ChGly-HEA system; f)

Stress-strain curve of ionogel of ChAc-AA system; g) Stress-strain curve of ionogel of ChAc-



HEA system; h) Stress strain-curve of ionogel of ChAc-NHEMAA system; i) Stress-strain curve
of ionogel of Churea-AA system; j) Stress-strain curve of ionogel of Churea-HEA system; k)
Stress-strain curve of ionogel of Churea-NHEMAA system; 1) Stress-strain curve of ionogel of
ChEG-AA system; m) Stress-strain curve of ionogel of ChEG-HEA system;n) Stress-strain curve

of ionogel of ChEG-NHEMAA system.

Note: a. ChLA-AA-5 and ChLA-HEA-5 cannot test their stress-strain curves due to

their high viscosity.b. ChLA-NHEMAA-9, ChAc-NHEMAA-9, Churea-NHEMAA-9
and ChEG-NHEMAA-9 were unable to test their stress-strain curves due to brittle
fracture caused by excessive strength while demolding. ¢. Churea-AA-9 was unable to
test its stress-strain curve due to burst aggregation during the synthesis process. The

tensile speed is 100 mm/min.
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Fig.S3 a) Colour-filled RDG plots (isovalue=0.5) and RDG vs sign(A2)p of Chc/NHEMAA; b)

Colour-filled RDG plots (isovalue=0.5) and RDG vs sign(A2)p of NHEMAA/NHEMAA; c)



Colour-filled RDG plots (isovalue=0.5) and RDG vs sign(A2)p of AA/Gly; d) Colour-filled RDG
plots (isovalue=0.5) and RDG vs sign(A2)p of HEA/Gly; e) Colour-filled RDG plots (isovalue=0.5)
and RDG vs sign(A2)p of NHEMAA/EG; f) Colour-filled RDG plots (isovalue=0.5) and RDG vs
sign(A2)p of NHEMAA/urea; g) Colour-filled RDG plots (isovalue=0.5) and RDG vs sign(A2)p of
NHEMAA/LA; h) Colour-filled RDG plots (isovalue=0.5) and RDG vs sign(A2)p of
NHEMAA/Ac. The color bar shows that blue, green, and red represent strong attraction
interactions (hydrogen bonding), van der Waals interactions, and strong nonbonded overlap,

respectively.

All calculations were carried out with the Gaussian 16 software [1]. Density functional
theory (DFT) calculations were carried out with the B3LYP functional [2] with the
combination of Grimme’s D3BJ [3] version of dispersion correction. For geometry
optimization, the 6-31G(d,p) basis set and IEFPCM [4] solvent model for
Tetrahydrofuran were used. The frequencies were computed analytically at the same
level of theory as the geometry optimizations to identify the nature of all stationary
points being minimum (no imaginary frequency) and also to obtain the Gibbs free
energy correction at 298.15 K. The final and solvation energies for the fully optimized
structures in the Tetrahydrofuran were calculated by employing the SMD [5] continuum
solvation model with the larger 6-311(d, p) basis set. The binding energy (Eb) was

calculated by the following equation:

E, = EComplex_(EMl + EMZ)#(l)

E E

where m1, and Emz represent the energies of the complex, and energies of the

Complex’

interacting molecules, respectively. The combined conformation search using xtb[6]

and molclus software.
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Fig.S4 a) Cyclic stress-strain curve of ChGly-NHEMAA-5 under 10 consecutive tensile tests at
200% strain; b) Cyclic stress-strain curve of ChGly-NHEMA A-6 under 10 consecutive tensile
tests at 200% strain; ¢) Cyclic stress-strain curve of ChGly-NHEMAA-7 under 10 consecutive

tensile tests at 200% strain.

Note: The tensile speed is 100 mm/min.
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Fig.S5 a) Stress-strain curve of ChGly NHEMAA-5 after freezing at -20 °C for 24 hours; b)
Stress-strain curve of ChGly NHEMAA-6 after freezing at -20 °C for 24 hours; c) Stress-strain

curve of ChGly NHEMAA-7 after freezing at -20 °C for 24 hours.

Note: The tensile speed is 100 mm/min.
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