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1. Experimental section

RH and AMA were synthesized according to Scheme S1.

Scheme S1. Synthetic routes for the RH and AMA.
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Scheme S2. Synthetic route for the reference compound 6



2. NMR spectra
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Figure S2. 3C NMR spectrum of compound 1 in CDCl;.
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Figure S3. 'H NMR spectrum of compound 2 in CDCl;.
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Figure S4. 3C NMR spectrum of compound 2 in CDCl;.
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Figure S5. '"H NMR spectrum of RH in CDCl;.
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Figure S6. 3C NMR spectrum of RH in CDCls.
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Figure S7. 'H NMR spectrum of compound 4 in CDCl;.

4.0

6.0

6.5

7.0

8.0

LETH
66t M
PSP
iy’
505/

£0°09—

T9°8L~
09°6L"

LLETT
00'+TT
00'+TT
80'STT
bOLTT
TELTT|
seLTT
$9'LTT
SHLET
xﬁﬁw
sg6cT
0rorT-

TEPLT~
6F'9LT-

g+f+h+h

l

d+e

™

30 20 10

40

120 l:ll[l 100 90 50 70 60
11 (ppm)
Figure S8. ’C NMR spectrum of compound 4 in CDCl;.
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Figure S9. 'H NMR spectrum of compound 5 in CDCl;.
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Figure S10. 3C NMR spectrum of compound 5 in CDCl;.
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Figure S11. 'H NMR spectrum of AMA in CDCl;.
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Figure S13. '"H NMR spectrum of reference compound 6 in CDCl;.
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Figure S14. 3C NMR spectrum of reference compound 6 in CDCl;.



3. Mass spectra
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Figure S15. Mass spectrum of compound 4.
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Figure S16. Mass spectrum of compound 5.
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Figure S17. Mass spectrum of compound AMA.
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4. Compositions of TN

Table S1. Compositions of TN

YWeight percentage ¢Crosslinker ratio
Sample “prestretch Swt% | Dwt% | Twi% [A}:/[A] [1{{1{] [EG,DMA]
/% 1% 1%
TNy sanaoaru 2.8 8 13 7 0.04 0.06 0.039
{1, R — 32 6 30 64 0.015 | 0.015 0.047

2 The prestretch of chains of the first network was determined using the thichnesses: Aprestretch = A/fisn. sy and £

represented the thickness of first network elastomer and the final triple network elastomer.

> Swt, Dwt and Twt represented the weight percentage of the first, second and third network in the TN elastomer

globally.

°[AMA], [RH] and [EGDMA] represented the corresponding crosslinker ratio in polymer globally.

5. IR spectra, DSC and TG profiles
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Figure S18. IR spectrum of pristine TNg sama/0.4ru €lastomer.
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Figure S19. IR spectrum of TN sama.4ru €lastomer after failure.
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Figure S20. IR spectrum of pristine TNg25ama-+0.25ru €lastomer.
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Figure S21. IR spectrum of TNy s5ama+025ru €lastomer after failure.
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Figure S22. DSC curve of compound AMA.
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Figure S23. DSC curve of the TNg sama/0.4ru €lastomer.
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Figure S24. DSC curve of the TNy 5ama-+0.25ru €lastomer.
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PerkinElmer Thermal Analysis
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Figure S25. TG profile of the TNy sama/0.4ru €lastomer.
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Figure S26. TG profile of the TN 5ama+025rH €lastomer.
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Figure S27. TG profile of the compound AMA.
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6. Uniaxial tension of the elastomers
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Figure S28. Stress-strain curves of the TNg sama/0.4rn a0d DNg samas.4ru €lastomer.
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Figure S29. Stress-strain curves of the TNO.ZSAMA+O.25RH and DNO.ZSAMA+0.25RH elastomer.
Table S2. Mechanical properties of elastomers; shown are the Young’s modulus £ (Young's

modulus was calculated by the slope of the stress-strain curve at the initial stage of the elongation

), true stress at break, and strain at break (Apreax)
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Sample T (0 o (MPa) Ehreak E (MPa)
TNg samas04ru 25 14.6 4.17 1.01
DNy sama/04rH 25 1.4 3.12 0.22
TNy 25aMA0.25RH 25 6.6 11.1 0.92
DNy 5sama+0.258H 25 4.1 4.6 0.25

. Fluorometric and ultraviolet analysis
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Figure S30. Fluorescent spectra of TNy samas0.4ru €lastomer under low stress (< 1.8 MPa).
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Figure S31. Absorption spectra of TNg sama/.4ru €lastomer under different stress.
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Figure S32. Fluorescent spectra of stretched TN sama/.4ru €lastomer before and after heat

treatment (5 minutes at 60 °C).
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Figure S33. Fluorescent intensity of TNy 5ama+0.25ru at 438 and 550 nm as a function of

mechanical stress.
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Figure S34. Relative intensities of the emission at 550 and 438 nm of TNy sama/0.4ru €lastomer as
a function of the repeated cycle of stretch (the stress is 6 MPa) and thermal treatment (5 minutes at
60 °C)
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Figure S35. Fluorescent spectra of TNy sanmas0.4ru €lastomer before and after immersed with
methane sulfonic acid.
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Figure S36. Fluorescent spectrum of the reference compound 6 in THF (M=1x10-).
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Figure S37. Absorption spectrum of the reference compound 6 in THF (M=1x10-).
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Figure S38. Images of the TNy sama/0.4ru €lastomer under relatively low and high pressure.
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