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Figure S1. 'H and '3C NMR spectra recorded for diselenide functionalized diamine cross-linker in
DMSO
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Figure S2. LC-MS spectra recorded for diselenide functionalized diamine cross-linker.
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Figure S3. 'H and *C NMR spectra recorded for disulfide functionalized diamine cross-linker in
DMSO
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Figure S4. LC-MS spectra recorded for disulfide functionalized diamine cross-linker
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Figure S5. FTIR spectra of PPG 2 and IPDI at 70 °C at t = 0 (black trace) and t = 60 min(red trace) .
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Figure S6. Curves of PPG-2000 and di-isocyanate-terminated PPG.
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Figure S7. FTIR spectra of PPG 3 and IPDI at 70°C at t = 0 (red trace) and t = 50 min (black trace)
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Figure S8. Curves of PPG-3000 and tri-isocyanate-terminated PPG.
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Figure S9. FTIR spectra recorded for the synthesis of alkyl diselenide based polyurethanes



Stress (MPa)

Stress (MPa)

1:0
—— 24h
Vo = 2264 cm’

~
=
<
N—"
)
Q
: i
<
=
o}
wn
e
<

) v ) v ) ) v ) v ) v ) v

4000 3500 3000 2500 2000 1500 1000

Wevanumbers (cm'l)

500

Figure S10. FTIR spectra recorded for the synthesis of alkyl disulfide based polyurethanes
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Figure S11. Representative stress-strain for five materials synthesized from different proportions of di-
and tri- isocyanate-terminated PPG, a, b, ¢, d, e corresponds to five different materials respectively that
the ratio of di-isocyanate-terminated PPG to tri-isocyanate-terminated PPGis 0: 1, 0.25: 1, 0.5: 1, 0.75: 1,

and 1: 1. The healed specimens were tested after being cut in two parts, put in close contact and heal for

24 h at 25 °C.

Figure S12. Self-healing process of the materials at 25 °C for 1 h. The dumbbell-shaped specimens (a)
were cut in two parts (b), put in close contact (c) and heal for 1 h at 25 °C. (d) and (e) show the images of

the cut-connected samples and the cut-healed samples respectively.



