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Syntheses

Synthesis of PEG7-PCL3

THF (inhibitor-free) was degassed under nitrogen for 10 min. Pg-PCL-MA (510 mg,
0.636 mmol, 3 equiv) and PEG-MA poly(ethylene glycol) methyl ether methacrylate (742 g,
1.484 mmol, 7 equiv) were added in a Schlenk tube and three cycles of vacuum-nitrogen were
performed.

The catalyst solution was prepared as follows: Copper(l)bromide (400 mg) was added to a
Schlenk tube and three cycles of vacuum-nitrogen were performed. THF (4 mL) and the ligand
1,1,4,7,10,10-hexamethyltriethylenetetramine (HMTETA, 0.76 mL) were added, obtaining a
light green mixture that was stirred at room temperature under N2 for 10 min.

Finally, THF (4.12 mL), the catalyst solution (0.30 mL, containing CuBr 30 mg, 0.212 mmol,
1 equivand HMTETA 0.058 mL, 0.212 mmol, 1 equiv) and ethyl 2-bromo-2-methylpropionate
(31 pL, 0.212 mmol, 1 equiv) as initiator were added to the monomer solution; the reaction

mixture was stirred for 6 h at 50 °C under nitrogen atmosphere; conversion=58%.

Synthesis of TMS-propargyl-poly(e-caprolactone) (TMS-Pg-PCL)

e-caprolactone (9 g, 0.079 mol, 5 equiv) was added to a round flask and heated up to 130 °C.
A second vyellowish solution containing 3-(trimethylsilyl)propargyl alcohol (2.34 mL,
0.016 mol, 1 equiv) and tin(11) 2-ethylhexanoate (Sn(Oct)2) (32 mg, 0.0788 mmol, 0.005 equiv)

was prepared, stirred under a nitrogen flow for 20 min, and then added to the e-caprolactone.
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The reaction mixture was stirred for 3 h at 130 °C, then the reaction was stopped by cooling
the flask to room temperature. Purification was carried out by dissolving the crude in 3 mL of
methanol and dripping it in 180 mL of vigorously stirred water. The resulting precipitate was
isolated by removing the supernatant, dissolved in CH2Cl> and anhydrified with anhydrous
sodium sulfate. Subsequently it was filtered, and the filtrate was dried under reduced pressure,
obtaining 2.9 g of final product TMS-Pg-PCL as a colorless viscous oil. Conversionsc. = 97%;
CONVErSiONpropargyl alcohol = 95%; yield = 97%; Mnnwr = 770.9 g-mol . *H NMR (400 MHz,
CDCl3) 6 4.62 (s, 2H, -CH2-CC-TMS), 4.01 (t, J = 6.7 Hz, 2H-(n — 1), -CH2-OC(O)-), 3.59 (t,
J=6.5 Hz, 2H, -CH2-OH), 2.38-2.17 (m, 2H-n, -OC(0)-CH-), 1.72-1.45 (m, 4H-n, -OC(O)-
CH2CHa-, -CH2CH,-0C(0)-), 1.41-1.25 (m, 2H:n, -CH,CH2CH,-), 0.14 (s, 9H, -CH-CC-

TMS).

Synthesis of TMS-propargyl-poly(e-caprolactone)-methacrylate (TMS-Pg-
PCL-MA)

TMS-Pg-PCL (6.3 g, 0.0082 mol, 1 equiv) was added in a round flask and three cycles of
vacuum-nitrogen were performed. 210 mL of dry toluene were added under nitrogen flow and
the flask was cooled to 0 °C for 30 min. Triethylamine (1.71 mL, 0.0122 mol, 1.5 equiv) and
freshly distilled methacryloyl chloride (1.02 mL, 0.0122 mol, 1.5 equiv) were sequentially
added to the reaction mixture. The reaction was stirred at room temperature under dynamic
nitrogen atmosphere for 15 min and under static nitrogen atmosphere overnight. The crude was
filtered through a celite pad (h = 6 cm, ® = 2 cm), washing with toluene, and then the filtrate
was evaporated under reduced pressure. The residue was taken up in 140 mL of CHCl,
washed with brine (3 x 55 mL) and dried over anhydrous sodium sulfate. The solvent was
evaporated under vacuum, obtaining 5.25 g of final product TMS-Pg-PCL-MA as a pale yellow
viscous oil. Conversionon-soma = 95%; yield = 76%; Mnanwr = 818.7 g-mol™t. 'H NMR

(400 MHz, CDCls) 5 6.04 (s, 1H, H2C-C(CHs)-), 5.50 (s, 1H, H2C-C(CHs)-), 4.63 (s, 2H, -CHa-
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CC-TMS), 4.10 (t, J = 6.6 Hz, 2H, -CH2-O-MA), 4.02 (t, J = 6.7 Hz, 2H-(n — 1), -CH-OC(0)-),
2.40-2.18 (M, 2H-n, -OC(0)-CHz-), 1.89 (s, 3H, H2C-C(CHs)-), 1.70-1.50 (m, 4H-n, -OC(0)-
CH2CHa-, -CH2CH,-OC(0)-), 1.42-1.24 (m, 2H-n, -CH,CH2CHz-), 0.14 (s, 9H, -CH,-CC-

TMS).

Synthesis of TMS-Pg-PCL homopolymer

THF (inhibitor-free) was degassed under nitrogen for 10 min. TMS-Pg-PCL-MA (1093 mg,
1.3 mmol, 10 equiv) was added in a Schlenk tube and three cycles of vacuum-nitrogen were
performed. The catalyst solution was prepared as follows: Copper(l)bromide (500 mg) was
added to a Schlenk tube and three cycles of vacuum-nitrogen were performed. THF (6 mL)
and the ligand 1,1,4,7,10,10-hexamethyltriethylenetetramine (HMTETA, 0.95 mL) were
added, obtaining a light green mixture that was stirred at room temperature under N2 for 10 min.
Finally, THF (1.776 mL), the catalyst solution (0.224 mL, containing CuBr 18.65 mg,
0.13 mmol, 1 equiv and HMTETA 0.035 mL, 0.13 mmol, 1 equiv) and ethyl 2-bromo-2-
methylpropionate (19 pL, 0.13 mmol, 1 equiv) as initiator were added to the monomer solution;

the reaction mixture was stirred for 7 h at 50 °C under nitrogen atmosphere; conversion = 55%.

Synthesis of the azide-functionalized mannose

The synthesis of (2-azidoethyl)-a-p-mannopyranoside (3) was performed starting from penta-
O-acetyl mannose (1), according to [1] (Figure S1). Briefly, 1 first reacted with chloroethanol
in the presence of boron trifluoride diethyl etherate as activator, to give (2-chloroethyl)-2,3,4,6-
tetraacetyl-a-p-mannopyranoside (2-Cl). A chloride-azide exchange reaction catalyzed by
tetrabutylammonium iodide led to (2-azidoethyl)-2,3,4,6-tetraacetyl-a-p-mannopyranoside (2-
N3). Finally, the acetate protecting groups were removed by Zemplen deprotection; 125 mg of
the final product were obtained with 25% overall yield. The spectral data of the resulting

compound were in agreement with those reported in the literature. *H NMR (400 MHz, D20)
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54.93 (s, 1H, Hy), 3.99 (s, 1H, H2), 3.98-3.87 (M, 2H, Hze, Heg), 3.85 (dd, J = 8.5, 2.8 Hz, 1H,

Hs), 3.82-3.74 (m, 2H, H7a, Hea), 3.73-3.63 (m, 2H, Ha, Hs), 3.60-3.45 (m, 2H, Hs).
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Figure S1: Synthetic pathway for the synthesis
starting from penta-O-acetyl mannose (1).
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Figure S2: 'H NMR (CDCls) spectra of A) PCL-MA starting material, B) PEGs-PCL; and C)
A4-PEGs-PCL> copolymer. The final copolymer composition was verified by calculating the
the total number of repeating units in the

polymer chains; it is represented by the ratio of the peaks “O” and “L”, which correspond to
EG macromonomer, and the CHs- group

ratio between the number of PEG repeating units and

the three protons of the terminal CHs- group of the P

of the methacrylate backbone of the copolymer, respectively.
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Figure S3: *H NMR (CDCls) spectrum of the reaction mixture to obtain PEG;-PCL3 (after
6 h). Conversion values were obtained by peaks ‘““H’’ and “‘I’’, corresponding to the two
protons on the double bond of the reagents: They were set as reference and compared with peak
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Figure S4: 'H NMR (CDCls) spectrum of the reaction mixture to obtain TMS-Pg-PCL-MA

homopolymer (6 h).
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Figure S5: *H NMR (D20) spectrum of (2-azidoethyl)-a-D-mannopyranoside.
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Figure S6: *H NMR (MeOD) spectrum of divalent glycopolymer PEGg-PCL,-Man,.
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Kinetic profile
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Figure S10: Kinetic profile obtained for the synthesis of TMS-PEGg-PCL.. The reaction was
conducted at 50 °C under nitrogen atmosphere for 6 h, using CuBr/PMDETA as catalytic
system.

DLS analyses

Size Distribution by Intensity
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Figure S11: Size distribution by intensity of PEGs-PCL>; 1 mg/mL in water, PBS or NaCl
(0.9% w/v) at 25 °C, filtered samples (PTFE 0.45 pm).
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Size Distribution by Intensity
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Figure S12: Size distribution by intensity of A4-PEGg-PCL.; 1 mg/mL in water, PBS or NaCl
(0.9% wiv) at 25 °C, filtered samples (PTFE 0.45 pum).
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Figure S13: Size distribution by intensity of PEGe-PCL1; 1 mg/mL in water, PBS or NaCl
(0.9% w/v) at 25 °C, filtered samples (PTFE 0.45 pm).
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Size Distribution by Intensity
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Figure S14: Size distribution by intensity of A4-PEGg-PCL1; 1 mg/mL in water, PBS or NaCl
(0.9% wiv) at 25 °C, filtered samples (PTFE 0.45 pum).
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Figure S15: Size distribution by intensity of PEGs-PCL2; 1 mg/mL in water, PBS or NaCl
(0.9% w/v) at 37 °C, filtered samples (PTFE 0.45 pum).
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Size Distribution by Intensity
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Figure S16: Size distribution by intensity of A4-PEGg-PCL.; 1 mg/mL in water, PBS or NaCl
(0.9% w/v) at 37 °C, filtered samples (PTFE 0.45 pum).
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Figure S17: Size distribution by intensity of PEGe-PCL1; 1 mg/mL in water, PBS or NaCl
(0.9% w/v) at 37 °C, filtered samples (PTFE 0.45 pum).
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Size Distribution by Intensity
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Figure S18: Size distribution by intensity of A4-PEGg-PCL1; 1 mg/mL in water, PBS or NaCl
(0.9% w/v) at 37 °C, filtered samples (PTFE 0.45 pum).
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Figure S19: Size distribution by intensity of PEGs-PCL2; 1 mg/mL in water, PBS or NaCl
(0.9% w/v) at 10 °C, filtered samples (PTFE 0.45 pm).
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Size Distribution by Intensity
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Figure S20: Size distribution by intensity of A4-PEGg-PCL.; 1 mg/mL in water, PBS or NaCl
(0.9% wi/v) at 10 °C, filtered samples (PTFE 0.45 pm).
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Figure S21: Size distribution by intensity of PEGe-PCL1; 1 mg/mL in water, PBS or NaCl
(0.9% w/v) at 10 °C, filtered samples (PTFE 0.45 pm).
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Size Distribution by Intensity
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Figure S22: Size distribution by intensity of A4-PEGg-PCL1; 1 mg/mL in water, PBS or NaCl
(0.9% wi/v) at 10 °C, filtered samples (PTFE 0.45 pm).
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Figure S23: Size distribution by intensity of PEGg-PCL2-Man,, A4-PEGg-PCL>-Man,, PEGe-

PCL:-Mani, A4-PEGe-PCLi-Mani; 1 mg/mL in water at 25 °C, filtered samples (PTFE
0.45 pm).
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Figure S24: Size distribution by intensity of PEGg-PCL2-Man,, A4-PEGg-PCL>-Man,, PEGe-
PCL:-Mani, A4-PEGe-PCL31-Mani; 1 mg/mL in HBS at 30 °C, filtered samples (PTFE

0.45 pm).

Table S1: DLS analyses of PEGg-PCL; at 10, 25 or 37 °C, 1 mg/mL in H20, PBS or NaCl

(0.9% w/v).
PEGs-PCL2
10°C 25°C 37°C

Dn [nm] (intensity%) Dn [nm] (intensity%) Dn [nm] (intensity%)

10.72  (72.3%) 10.82  (73%) 1142 (79.5%)
H20

36157 (27.7%) 271.4  (28.4%) 363.37 (19.4%)

9.99 (87.2%) 11.26  (83.9%) 12.07  (91.4%)
PBS

49143 (11.2%) 505.0 (16.1%) 478.63 (5.7%)

10.53  (74.9%) 10.88  (84.5%) 11.33  (94.3%)
NacCl

387.43 (23.9%) 520.0  (15.2%) 262.83  (4.1%)
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Table S2: DLS analyses of A4-PEGg-PCL; at 10, 25 or 37 °C, 1 mg/mL in H2O, PBS or NaCl
(0.9% wiv).

A4-PEGs-PCL2

10°C 25°C 37 °C
Dn [nm] (intensity%) Dn [nm] (intensity%) Dn [nm] (intensity%)
8.44 (53.5%) 957  (62.7%) 10.26  (66.5%)
H20
2171 (44.2%) 196.8  (33.7%) 1975  (33.4%)
8.38 (66.9%) 9.77  (52.3%) 10.25  (56.6%)
PBS
299.13 (31.65%) 2221  (46.6%) 172.87  (43.4%)
8.90 (44.7%) 9.52 (46%) 10.20 (56%)
NaCl
199.43 (53.23%) 210.67 (52.5%) 168.0 (44%)
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Table S3: DLS analyses of PEGg-PCL; at 10, 25 or 37 °C, 1 mg/mL in H20, PBS or NaCl
(0.9% wiv).

PEGe-PCL1
10°C 25°C 37 °C
Dn [nm] (intensity%) Dn [nm] (intensity%) Dn [nm] (intensity%)

7.51 (41.3%) 849  (72.7%) 9.21 (80%)
H20

303.87  (56.5%) 1926  (25.1%) 150.0  (18.3%)

8.13 (30%) 875  (67.7%) 10.76  (61.4%)
PBS

653.6 (66%) 254.9 (29.8%) 286.73  (36.7%)

8.32 (33.6%) 8.97 (61.3%) 8.91 (82.6%)
NaCl

444.2 (66%) 310.0  (37.4%) 138,55  (17.4%)
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Table S4: DLS analyses of A4-PEGg-PCL; at 10, 25 or 37 °C, 1 mg/mL in H2O, PBS or NaCl
(0.9% wiv).

A4-PEGo-PCL1
10°C 25°C 37 °C
Dn [nm] (intensity%) Dn [nm] (intensity%) Dn [nm] (intensity%)

8.14 (58.9%) 811  (79.3%) 8.34  (84.4%)
H20

346.4  (38.1%) 242 (19%) 1615  (15.6%)

7.99 (61.8%) 8.01 (78%) 9.02  (73.9%)
PBS

2904  (36.7%) 227.0 (22%) 209.13  (26.2%)

8.39 (62.6%) 7.93 (75.5%) 8.42 (81.4%)
NaCl

278.87  (35.1%) 206.7  (22.2%) 168.6  (18.6%)
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