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Supplementary Information: 
Figure SI1-SI8: 1H NMR characterization of monomers 1a, 1b, 2a, 2b, and polymers 
1a2a, 1a2b, 1b2a, 1b2b. 
Figure SI9-SI10: 1H NMR monitoring of 1b incorporation into 1a2b by covalent 
exchange reaction. 

Figure SI11: Cryo-TEM images of 1a2b and 1a3 polymers samples.  
Figure SI12: Temperature and DMSO effect on the fluorescence of polymer 1a2b. 
Table SI1: GPC measurements on polymers 1a2a, 1a2b, 1b2a, 1b2b. 
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Figure SI1: A 1H NMR (D2O, 400 MHz, 298 K) of monomer 1a. B 1H NMR (D2O, 400 MHz, 298 K) of monomer 2b 
C 1H NMR (D2O, 400 MHz, 298 K) of polymer 1a2b with an initial monomer concentration of 10 mM, at pD=4. D 
1H NMR (DMSO-d6/D2O 5/1) obtained after dilution of 100µL of the above polymer 1a2b solution in 500 µL of 
DMSO-d6. The references for signal attribution are reported in Figure SI2. 
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Figure SI2: Preparation of dynamic glycopolymer 1a2b by polycondensation of monomers 1a and 2b. The 
references for signal attribution are reported in Figure SI1. 
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Figure SI3: A 1H NMR (D2O, 400 MHz, 298 K) of monomer 1a. B 1H NMR (DMSO-d6, 400 MHz, 298 K) of 
monomer 2a C 1H NMR (D2O, 400 MHz, 298 K) of polymer 1a2a with an initial monomer concentration of 10 mM, 
at pD=4. D 1H NMR (DMSO-d6/D2O 5/1) obtained after dilution of 100µL of the above polymer 1a2a solution in 
500 µL of DMSO-d6. The references for signal attribution are reported in Figure SI4. Even after dilution in DMSO-
d6 aromatic signals of polymer 1a2a are broad. We can observe a residual proportion of 2a as indicated by 
arrows. 
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Figure SI4: Preparation of dynamic glycopolymer 1a2a by polycondensation of monomers 1a and 2a. The 
references for signal attribution are reported in Figure SI1. 
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Figure SI5: A 1H NMR (D2O, 400 MHz, 298 K) of monomer 1b. B 1H NMR (DMSO-d6, 400 MHz, 298 K) of 
monomer 2a C 1H NMR (D2O, 400 MHz, 298 K) of polymer 1b2a with an initial monomer concentration of 10 mM, 
at pD=4. D 1H NMR (DMSO-d6/D2O 5/1) obtained after dilution of 100µL of the above polymer 1b2a solution in 
500 µL of DMSO-d6. The references for signal attribution are reported in Figure SI4. Even after dilution in DMSO-
d6 aromatic signals of polymer 1b2a are broad.  
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Figure SI6: Preparation of dynamic glycopolymer 1b2a by polycondensation of monomers 1b and 2a. The 
references for signal attribution are reported in Figure SI5. 
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Figure SI7: A 1H NMR (D2O, 400 MHz, 298 K) of monomer 1b. B 1H NMR (D2O, 400 MHz, 298 K) of monomer 2b 
C 1H NMR (D2O, 400 MHz, 298 K) of polymer 1b2b with an initial monomer concentration of 10 mM, at pD=4. D 
1H NMR (DMSO-d6/D2O 5/1) obtained after dilution of 100µL of the above polymer 1b2b solution in 500 µL of 
DMSO-d6. The references for signal attribution are reported in Figure SI2. 
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Figure SI8: Preparation of dynamic glycopolymer 1b2b by polycondensation of monomers 1b and 2b. The 
references for signal attribution are reported in Figure SI7. 
 

 
Figure SI9: Part of the 1H NMR spectra of a mixture of a solution of polymer 1a2b in pD=4 buffered D2O, a) 
before and b) after addition of one equivalent of 1b and heating at 80°C for 70 min. 1,2,3 designate the aromatic 
(1,2) and anomeric (3) signals of 1a released from 1a2b due to the incorporation of 1b. 
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Figure SI10: Part of the 1H NMR spectra of a mixture obtained by dilution of 100 µL of a solution of polymer 1a2b 
with 500 µL of DMSO-d6, a) before and b) after addition of one equivalent of 1b. The signals 1-5 correspond to the 
polymer 1a2b and 6-8 to 1a released after exchange. Signals 1 and 6 are due to the imine protons respectively 
before and after exchange. 
 

 
Figure SI11: left: cryo-TEM image of a sample of polymer 1a2b; right: cryo-TEM image of a sample of polymer 
1a3, the white scale bars correspond to 50 nm. 
 
Cryo-TEM images (obtained by Dr. Y. Talmon) of a sample of 1a2b showed worm like 

structures of 40-50 Å width together with spherical aggregates of similar diameter (Figure SI9 

left) that could correspond to either free monomers aggregated in small micelles or small 

cyclic oligomers. Some of these black dots are in fact polymer filaments with their longitudinal 

axis oriented perpendicular to the surface of the sample. Although the length of the polymers 
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is not accessible using this technique it provides a good approximation of the section of the 

polymer.  

In Cryo-TEM images of a sample of 1a3, the wormlike structures observed in the case of 

1a2b (Figure SI9 left) are absent. Only small ellipsoidal structures are observed, with 

dimensions in the same range as obtained from the SANS data. Their average width was 

measured to be 39 Å ± 5 Å. A more detailed presentation will be given in the full paper. 
 

 
Figure SI12: A Temperature effect on 1a2b fluorescence in solution in D2O, at pD=4 and with an initial 
monomers concentration of 5 mM. B DMSO addition effect on 1a2b fluorescence (1) 1a2b in solution in D2O, 
at pD=4 and with an initial monomers concentration of 5 mM (solution 1); (2) after dilution of this solution 1 (100 
µl) in D2O (500 µl); (3) after dilution of this solution 1 (100 µl) in DMSO-d6 (500 µl). 
 
 

 1a2a 1a2b 1b2b 1b2a 
MW(g.mol-1) 1.45*106 1,86*106 4.99*104 3.28*104 

Mn(g.mol-1) 6.83*105 6.28*105 5.31*104 3.52*104 

Polydispersity 
Mw/Mn 

2.12 2.96 1.07 1.07 

Table SI1: Molecular weight of glycopolymers 1a2a, 1a2b, 1b2a, et 1b2b determined by par GPC on samples 
prepared in D2O at pD= 4 with an initial monomer concentration of 5 mM. 
 
 These measures were conducted on samples equilibrated for 4 months before 

analysis. We also prepared a sample of 1a2b under the same conditions (5 mM 

concentration in monomers, pD= 4) and measured the molecular weight time dependence.  

GPC measurements have allowed us to follow the progressive evolution towards the 

equilibrium size of the polymer 1a2b. For instance a Mw of 8.95*105 g.mol-1 was obtained after 

72 H of equilibration at pD= 4. After 672 H (28 days) a Mw of 1.35*106 g.mol-1 was measured.  
 


