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Figure S1. FT-IR spectrum of ladder-like poly(silsesquioxane) with octyl and pyrrole functional

groups.
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Figure S2. FT-IR spectra of (A) LPSQ-Hex, (B) LPSQ-Oct, (C) LPSQ-Dec before and after

thermal annealing. (DA reaction and rDA reaction were performed at 90 C and 135 °C

respectively)
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Figure S3. (A) Chemical structure of crosslinked LPSQ adhesives, XRD patterns of (B) LPSQ-
Hex, (C) LPSQ-Oct, (D) LPSQ-Dec before and after thermal annealing (DA reaction and rDA

reaction were performed at 90 °C and 135 °C respectively.)



Table S1. Molar volume calculation of LPSQ adhesives by Bondi’s group contribution method.

Group Vy (cm3/mol) Frequency Total V,, (cm3/mol)
Si (Tetravalent) 16.6 2 33.2
Octyl group -O- 5.5 3 16.5
-CH,- 10.23 14 143.22
-CH; 13.67 2 27.34
Si (Tetravalent) 16.6 2 33.2
-O- 5.5 3 16.5
Pyrrole group -CH,- 10.23 10 12 81.84 1023 122.76
-N< (Trivalent) 4.3 2 8.6
Cyclohexene 53.36 2 106.72




Table S2. Polymer-solvent interaction parameter calculation of LPSQ adhesives using Hansen

solubility parameter.

Solubility parameter (MPa?>) 2

Entry Sample Distance (MPa%%) b 4
5, 5, 5,
1 LPSQ-Hex 17.706 1.425 5.084 3.14 0.322
2 LPSQ-Oct 17.712 1.399 5.038 3.092 0.319
3 LPSQ-Dec 17.725 1.375 4.993 3.043 0.313

2 Hansen solubility parameter was calculated by Hoftyzer-Van Krevelen method (solubility
parameter components could be predicted from group contributions); ® Distance between points in

Hansen space

W
o

Force (UN)
N
o

—PDMS A
—PDMS B
—LPSQ-Hex
—LPSQ-Oct
—LPSQ-Dec

0 1000 2000 3000 4000 5000
Depth (nm)

-
o

o

Figure S4. Force and depth profiles of PDMS and LPSQ adhesives measured by nano-

indentation.



