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Figure S1. DOSY NMR spectrum of PB-U4.
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Figure S2. DOSY NMR spectrum of PB-U8.

PB-U4

PB-U8



S3

0.51.01.52.02.53.03.54.04.55.05.56.06.57.0
Chemical shift (ppm)

1×10
-6

1×10
-5

D
 (

cm
2 /

se
c)

Figure S3. DOSY NMR spectrum of PB-U13.

Figure S4. TGA curves of all PB-UPy polymers.
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Figure S5. PB-UPy films obtained after compression molding.
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Figure S6. Test of time−temperature superposition of the storage and loss moduli, G′ and G″, of a) PB-U4 b) PB-U6 c) PB-U8 d) PB-
U13 at .𝑇𝑟𝑒𝑓 = 80°𝐶
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Figure S7. Test of time−temperature superposition of the storage and loss moduli, G′ and G″, of a) PB-U4 b) PB-U6 c) PB-U8 d) PB-
U13 at .𝑇𝑟𝑒𝑓 = 60°𝐶

   

1/2

1 1/2

1/𝜏𝑟𝑒𝑙1/𝜖𝜏𝑠

1/𝑁2
𝑠𝜏𝑆 1/𝜏𝑆

[rad/s]𝜔  

[Pa]𝐺′  

𝜌𝑅𝑇/𝑀𝑠

𝜖3𝜌𝑅𝑇/𝑀𝑤

Figure S8. Scaling laws of the storage modulus for reversible network  and mixture of sol and gel  (with mean-field (𝜖 > 1)  (0 < 𝜖 < 1)
percolation statistics).
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Figure S9. Predictions of the sticky Rouse model (with the loops) for the system PB-U6 at different temperatures. The relaxation has 
been computed based on the value in Table 2, and on equation 3) and 4). To account for temperature effect, the values of  and  𝜏0 𝜏𝑠

have been modified by the shift factors  and  shown in Figure 9. The symbols are the experimental results and the solid lines are 𝑎𝑇 𝑎′𝑇

the predictions.

Figure S10. Predictions of the sticky Rouse model (with the loops) for the system PB-U8 at different temperatures. The relaxation has 
been computed based on the value in Table 2, and on equation 3) and 4). To account for temperature effect, the values of  and  𝜏0 𝜏𝑠

have been modified by the shift factors  and  shown in Figure 9. The symbols are the experimental results and the solid lines are 𝑎𝑇 𝑎′𝑇

the predictions.

Figure S11. Predictions of the sticky Rouse model (with the loops) for the system PB-U13 at different temperatures. The relaxation 
has been computed based on the value in Table 2, and on equation 3) and 4). To account for temperature effect, the values of  and 𝜏0

 have been modified by the shift factors  and  shown in Figure 9. The symbols are the experimental results and the solid lines 𝜏𝑠 𝑎𝑇 𝑎′𝑇

are the predictions.
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Appendix A
Due to the different glass transition temperatures of the systems, the horizontal shift factors of the PB – Upy systems are different 
and have a smaller temperature dependence with decreasing the UPy concentration. Indeed, as  increases, the activation 𝑇𝑟𝑒𝑓 ― 𝑇g

energy decreases and so does the dependence of the relaxation times with the temperature. Despite this, as demonstrated by 
Wagner1 and Liu at al.,2 it is still possible to draw a mastercurve for the shift factors of all the systems. This can be done by multiplying 
the shift factors of the systems by a correction factor  which takes into account the effect of the different . This shift  can be 𝑎𝑇𝑔 𝑇g 𝑎𝑇𝑔

computed by a WLF-like equation:

𝑙𝑜𝑔10 𝑎𝑇𝑔 =   
― 𝑐0

1 (𝑇𝑔,𝑟𝑒𝑓 ― 𝑇𝑔)

𝑐0
2 + (𝑇𝑔,𝑟𝑒𝑓 ― 𝑇𝑔) ,#(𝐴1)

with the glass transition temperature  of the solutions and a reference glass transition temperature . The computed shift   𝑇𝑔 𝑇𝑔,𝑟𝑒𝑓 𝑎𝑇𝑔

are shown in Table 6.  Here, PB – U13 is considered as the reference material.

Table A1. Correction factor 𝑎𝑇𝑔

PB – U13 PB – U8 PB – U6

𝑎𝑇𝑔 1 0.0791 0.0126

Appendix B

If a variable  is log-normally distributed, then its probability density function is given by 𝑀

𝑝(𝑀 = 𝑚) = { 1
𝑚𝜎 2𝜋

 exp ( ― 
(ln 𝑚 ― 𝜇)2

2𝜎2 ),     𝑚 > 0

                         0,                   elsewhere
  #(𝐵1)

The parameters  and  can be expressed as a function of the mean  and the variance  of the distribution in the following 𝜇 𝜎2 𝐸[𝑋] 𝑉𝑎𝑟[𝑋]
way.

𝜇 = ln ( 𝐸[𝑋]2

𝐸[𝑋]2 +  𝑉𝑎𝑟[𝑋]2 )  #(𝐵2)

𝜎2 = ln (1 +
𝑉𝑎𝑟[𝑋]

𝐸[𝑋]2  ) #(𝐵3)

The mean  is by definition equal to  and the variance  can de deduced from𝐸[𝑋] 𝑀𝑛 𝑉𝑎𝑟[𝑋]

                                   𝑉𝑎𝑟[𝑋] =  𝐸[𝑋2] ―  𝐸[𝑋]2 = 𝑀𝑤𝑀𝑛 ― 𝑀2
𝑛 = 𝑀2

𝑛(PDI ― 1) #(𝐵4)

As a consequence, one can model the molecular weight distribution from the values of the PDI and .𝑀𝑤
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