Electronic Supplementary Material (ESI) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2020

Polyesters with main and side chain phosphoesters as

structural motives for biocompatible electrospun fibres

André E. Polloni,t*? Viviane Chiaradia,t*" Ronaldo José F. C. do Amaral,““ Cathal Kearney,*
Brian Gorey,® Débora de Oliveira,® José V. de Oliveira,® Pedro H. H. de Araujo,® Claudia

Sayer,? Andreas Heise*®d®

aDepartment of Chemistry, Royal College of Surgeons in Ireland, 123 St. Stephens Green,
Dublin 2, Ireland. PDepartment of Chemical Engineering and Food Engineering, Federal
University of Santa Catarina (UFSC), Floriandpolis, SC 88040-900, Brazil. “Kearney Lab & Tissue
Engineering Research Group, Anatomy Department, Royal College of Surgeons in Ireland, 123
St. Stephens Green, Dublin 2, Ireland. 9Science Foundation Ireland Centre for Research in
Medical Devices (CURAM). ®FOCAS Research Institute, Dublin Institute of Technology, Kevin
Street, Dublin 8, Ireland. fScience Foundation Ireland Centre for Advanced Materials and

Bioengineering Research (AMBER).

Experimental procedures

Synthesis of poly(w-pentadecalactone). The homopolymer poly(w-pentadecalactone) was
prepared following a procedure adapted from literature. The w-pentadecalactone monomer
was enzymatically polymerised under the presence of Novozym 435 (10 wt.% in relation to
monomer). Reaction was conducted for 3 h at 70 °C using toluene as solvent. After
polymerisation, the enzyme was removed by filtration, the obtained product was precipitated
in ice-cold methanol and characterised by size exclusion chromatography (SEC). The polymer
resulted in a number average molecular weight (M) of 21,700 g mol (dispersity (Dm) of 1.8).
Yield = 90 %. *H NMR (400 MHz, CDCl3): & (ppm) = 4.10-4.00 (m, CH,0(C=0)), 2.30-2.20 (m,
CH2(C=0)0), 1.70-1.60, 1.60-1.50 (m, CH2(C=0)), 1.25 (m, CH,).

Synthesis of poly(w-pentadecalactone) with one thiol end. The procedure for the
functionalisation of pentadecalactone with 6-mercapto-1-hexanol was adapted from

literature.! Briefly, the monomer (4.0 g, 16.64 mmol) and the initiator, 6-mercapto-1-hexanol



(0.223 g, 1.664 mmol), were transferred with a syringe to a flask containing 10 wt.% in relation
to the monomer of dried enzyme. The flask was then purged with argon, the temperature
was set to 80 °C and the reaction proceeded for 24 h until being stopped by filtering off the
enzyme. The crude product was then precipitated in ice-cold methanol. The polymer was
dried before being analysed by nuclear magnetic resonance (NMR), size exclusion
chromatography (SEC), and differential scanning calorimetry (DSC). *H NMR (400 MHz, CDCls,
5 (ppm)): 4.10 - 4.04 (t, CH,0(C=0)), 3.69 - 3.61 (t, CH,0H) 2.57 - 2.50 (q, CH2SH), 2.33 - 2.28
(t, CH2(C=0)0), 1.69 - 1.54 (m, CH,), 1.50 - 1.25 (m, CH,).

Synthesis of phenyl di(undec-10-en-1-yl) phosphate. Phenyl dichlorophosphate was esterified
with 10-undecen-1-ol in the presence of triethylamine according to a procedure adapted from
literature.? A 250 mL Schlenk flask equipped with a dropping funnel was purged with argon
and then charged with phenyl dichlorophosphate (7.08 mL, 0.047 mol) and with 40 mL of
dried dichloromethane. The solution was cooled to 0 °C. Triethylamine, (1.8 eq), 10-undecen-
1-ol (1.8 eq) and dried dichloromethane (20 mL) were added by the dropping funnel. After
complete addition, the mixture was stirred at room temperature for 12 h, concentrated under
reduced pressure, and the product was finally purified by neutral alumina chromatography
using dichloromethane as eluent. The final yield was 70% and the obtained product was
characterized by *H NMR and stored under refrigeration until use. *H NMR (400 MHz, CDCls,
5 (ppm)): 7.32 (t,J = 7.7 Hz = 2H), 7.21 (d, J = 7.7 Hz, 2H), 7.16 (t, J = 7.7 Hz, 1H), 5.83 - 5.77
(ddt, J = 16.8Hz, J = 10Hz, J = 3.5 Hz, 2H), 5.00 - 4.97 (ddt, J = 10Hz, J = 3.5 Hz, J = 1.4 Hz, 2H),
4.93 - 491 (ddt, J = 10Hz, J = 1.4 Hz, 2H), 4.16 - 4.09 (m, 4H), 2.04 - 2.01 (m, 2H), 1.69 - 1.65
(m, 4H), 1.39 - 1.32 (m, 8H), 1.26 (m, 18H).

Synthesis of poly(globalide). The synthesis was conducted in toluene using a globalide:toluene mass
ratio of 1:2 (10 g of globalide:20 g of dried toluene) and 6 wt.% of Novozym 435 in relation to
monomer. The reaction proceeded for 4 h at 60 °C. Then, dichloromethane was added, and the final
solution was filtered and precipitated in cold methanol. The precipitate was dried under vacuum at
room temperature to result in a polymer with a number average molecular weight (M,) of 20,000 g
mol? (dispersity (Bw) of 3.5). Yield: 80%. *H NMR (400 MHz, CDCls): 6 (ppm) = 5.55-5.30 (m, CH=CH),
4.10-4.02 (m, CH,0(C=0)), 2.32-2.25 (m, CH,(C=0)0), 2.12-1.92, 1.72-1.55, 1.38-1.20 (m, CH,).



Additional Figures
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Figure S1: *H-NMR spectrum (400 MHz) of thiol-initiated w-pentadecalactone 1 in CDCls; ¢’ denotes

the terminal CH,-OH group.
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Figure S2: 'H-NMR spectrum (400 MHz in CDCls) of phenyl-di(undec-10-en-1-yl) phosphate.
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Figure S3: *H-NMR spectrum (400 MHz in CDCls) of poly(thioether-phosphoester) showing the absence

of peaks in the region between 5 and 6 ppm, relative to vinyl endgroups.
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Figure S4: 'H-NMR spectrum (400 MHz in CDCl;) of poly(thioether-phosphoester) produced with a

molar ratio of 1: 0.75 (diene to dithiol) in 30 min of reaction under UV light.
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Figure S7:'H-NMR spectrum (400 MHz in CDCl;) of diphenyl 6-mercapto-1-hexyl phosphate - TF2.
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Figure S8: FTIR spectra of 6M2 and PGL. Characteristic signals oringinating from the P-O-C groups at

around 1028 cm (circled) are detectable for sample 6M2.
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Figure S9. 'H-NMR spectrum (400 MHz in CDCls) of PGI-TF2 (entry Ph6).
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Figure S10. Differential scanning calorimetry (DSC) thermograms (second heating curve) before and

after post-polymerisation modification of PGI with TF2.
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