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Structural characterization of PHUs and hydroxycarbamate compounds
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Structural characterization of PHUs and hydroxycarbamates

PHU 1a: 'TH-NMR (500 MHz, DMSO-de): 7.11 (d, Jara= 5.7Hz, 1H, NHurethane), 4.89 (d, Jun=5.1 Hz,
1H, secondary OH), 4.75 (t, Jun = 5.5 Hz, 1H, primary OH), 4.67 (m, 1H), 3.89 (m, 2H), 3.73 (dd, Juu
=10.4, 5.2 Hz, 1H), 3.46 (m, 2H,), 3.39 (m, 4H, CHz*scpc), 3.33 (m, 4H), 2.96 (s, 4H, CH2%pa), 1.51
(s, 4H, CH>2fecpc), 1.37 (s, 4H, CH2fepa). BC-NMR (500 MHz, DMSO-ds): 156.7 (C=Ourethane), 73.6,
72.4,70.9 (Cscpe), 69.7, 68.3, 66, 60.6, 40.4 (Cespa), 27.2 (CPpA), 26.4 (CPBcpe). IR: v (C=0)amide = 1699
cm™}; v (NH) amide = 1533 cm™1, v (C—O)urethane= 1252 cm™.

PHU 1b: 'H-NMR (400 MHz, DMSO-ds): 7.11 (s, 1H, NHurethare), 4.90 (s, 1H, OH), 4.67 (s, 1H), 3.88
(m, 2H), 3.74 (s, 2H), 3.57 (s, 1H, CH2*-NHisophorone), 3.46 (s, 2H), 3.39 (s, 2H, CH2scpc), 3.32 (s, 2H),
2.72 (d, Ju-u=5.7 Hz, 2H, CHF-NHisophorone), 1.52 (s, 2H, CHzfscpc), 0.93 (m, 11H, CHs, CHz isophorone).
1BC-NMR (400 MHz, DMSO-ds): 157 (C=Ourethane), 73.7, 72.4, 70.9 (C*scpc), 69.7, 68.3, 66, 60.6, 55
(C"-NHisophorone), 47.4 (Cisophorone), 43.9 (C*-NHisophorone), 35.5 (Cisophorone), 28.4 (Cisophorone), 26.4(CPscDC),
23.7 (Cisophorone). IR: v (C=O)amide = 1695 cm™; v (NH)amide = 1537 cm™, v (C—O)urethane = 1243 cm™.

PHU 1c: 'TH-NMR (500 MHz, DMSO-ds): 7.11 (s, 1H, NHurethane), 4.89 (s, 1H, secondary OH), 4.75
(s, 1H, primary OH), 4.67 (m, 1H), 3.88 (ddd,, Jan=15.2,10.9, 6 Hz), 3.73 (m, 2H), 3.46 (s, 2H), 3.39
(s, 2H, CH2%6pe), 3.32 (s, 2H), 2.95 (d, Juu = 5.1 Hz, 1H), 2.80 (d, Juu = 3.6 Hz, 4H, CHo-NHdiamine),
1.67 (d, Juu = 12.9 Hz, 2H), 1.51 (d, Juu = 5.9 Hz, 4H, CH2fscpc), 1.37 (s, 2H, CH2f-NHadiamine), 1.27
(dd, Juu=13, 8.1Hz, 1H), 1.13 (m, 1H), 0.73 (m, 1H), 0.47 (q, Juu = 12.2 Hz, 1H). C-NMR (500
MHz, DMSO-ds): 156.9 (C=Ourethane), 73.5, 72.4, 70.9 (Cscpe), 69.7, 68.3, 66, 60.6, 47.3 (C*-NHadiamine),
38 (CP-NHadiamine), 30.8 (Cdiamine), 26.4 (CPscpe). IR: v (C=0)amide = 1695 cm™; v (NH)amide = 1538 cm™,
V (C—O)urethane = 1251 cm™.

PHU 1d: 'H-NMR (400 MHz, DMSO-de): 7.67 (s, 1H, NHurethane), 7.26 (t, Jun = 7.7Hz, 1H, Phy-xyiene),
713 (d, Juu = 7.2 Hz, 3H, Pho-xyienc), 4.92 (s, 1H, secondary OH), 4.78 (s, 1H, primary OH), 4.72 (m,
1H), 4.16 (d, Juu = 5.8 Hz, 2H, CH2*-NH,xytere), 3.93 (ddd, , Jun = 17.2, 11, 5.3 Hz, 2H), 3.76 (s, 1H),
3.48 (s, 2H), 3.39 (s, 2H, CHz*scpc), 3.34 (s, 2H), 1.52 (s, 4H, CH2fscpc). 3C-NMR (500 MHz, DMSO-
ds): 157 (C=Ourethane), 140.3 (Phy-xyiene), 128.7 (Phyq-xyiene), 126.7 (Phy-xyiene), 126 (Phyy-xyienc), 73.9, 72.4, 70.9
(Cesape), 69.7, 68.3, 66.2, 60.6, 44.3 (Co-NH,xylene), 26.4 (CPecpc). IR: v (C=O)amice = 1695 cm™; v
(NH)amide = 1533 cm™, v (C—O)urethane = 1247 cm ™.

PHU 1e: 'H-NMR (500 MHz, DMSO-de): 7.15 (s, 1H, NHurethare), 4.68 (dt, Jir1= 10; 4.9 Hz, 1H), 3.90
(ddd, , Jun = 17.8, 10, 7 Hz, 2H), 3.75 (m, 1H), 3.46 (s, 2H), 3.39 (s, 2H, CHzescpc), 3.32 (d, Ji =
5.4Hz, 2H), 3.01 (d, Jint = 5.6Hz, 4H, CH2-NHusethane), 2.55 ( m, 2H, CH20-NHusiamine), 2.45 (m, 4H,
CH:#-NHuretiare), 2.38 (dd, Jim = 13.1, 6.7 Hz, 2H, CH-NHuianine), 1.52 (m, 2H, CHofscoc). 13C-NMR
(500 MHz, DMSO-ds): 156.9 (C=Ourethane), 73.9, 72.4, 70.9 (Cescoc), 69.7, 68.2, 66.2, 60.6, 58.4
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(Cﬁ-NHwethane), 544 (Cﬁ-NHrriumine), 40 (C“-NHtriamine), 39.5(CH2“-NHurethane), 264 (CﬁBGDC). IR vV
(C=O)amide =1696 Cm_l,' A% (NH)amide =1532 Cm_l, A% (C—O)urethane= 1251 cm™.

PHU 1f: "H-NMR (500 MHz, DMSO-de): 7.13 (s, 1H, NHurethane), 6.21 (s, 1H, NHurea), 4.65 (s, 1H),
3.86 (m, 2H), 3.82 (m, 1H, CH*NHLw-ysinc), 3.75 (m, 1H), 3.46 (s, 2H), 3.39 (s, 2H, CH2%scnc), 3.32 (d,
Juu =5.4Hz, 2H), 3.26-3.3.20 (m, 8H, DBU), 2.91 (d, Jux = 5.4 Hz, 4H, CH2*-NHL-tysine), 2.61 (d, Juu =
5.4 Hz, 2H, DBU), 1.85 (m, 2H, DBU), 1.64-1.60 (m, 4H, DBU), 1.51 (s, 2H, CH2fscpc), 1.32 (m, 4H,
CH28-NHu-ysine), 1.19 (s, 2H, CH28-NHz-tysine). 3C-NMR (500 MHz, DMSO-ds): 174.1(C=OL-ysine), 164.7
(DBU), 156.7 (C=Ourethane), 155.8 (C=Ourea), 73.9, 72.4, 70.9 (Cuscpc), 69.7, 68.2, 66.0, 60.6, 56.0
(Ca-NHc-ysine), 53.4 (DBU), 48.22 (DBU), 40.9 (C*-NHuw-tysine), 32.9 (C-NHur-ysine), 32.7 (DBU), 30.0
(CP-NHLwuysine), 27.0(DBU), 26.4 (C”scpe), 24.5 (DBU), 22.8 (Cr-NHuiysine), 20.2 (DBU). IR: v (C=0)amide
=1697 cm™; v (C=0)urea = 1646 cm™, v (NH)amide = 1537 cm™, v (C—O)urethane = 1245 cm™.

Hydroxycarbamate 2: "H-NMR (400 MHz, DMSO-d¢): 7.11 (d, Ju-1=5.5Hz, 1H, NHurethane), 4.94 (m,
2H, CH cydlic carbonate), 4.75 (t, Ju-n= 5.5 Hz, 1H, primary OH), 4.67 (m, 1H), 4.52 (t, Juz = 8.4Hz, 2H,
CH2cyclic carbonate), 4.25 (dd, Jan = 8.2, 5.9Hz, 2H, CH:,cyclic carbonate), 4.09 (q, Jur = 5.2 Hz, 1H, secondary
OH), 3.89 (dd, Jun=27.1, 5.3Hz, 2H), 3.74 (m, 1H), 3.59 (ddd, Jun =15.6, 11.5, 3.4Hz, 4H), 3.46 (m,
2H), 3.39 (m, 4H, CH>"scpc), 3.33 (m, 2H), 2.95 (s, 4H, CHzspa), 1.53 (s, 4H, CH2fscpc), 1.37 (s, 4H,
CH2"Bpa). BC-NMR (400 MHz, DMSO-ds): 156.7 (C=Ourethane), 155.4 (C=Ocydiic carbonate), 76.0 (CHeyclic
carbonate), 73.6, 72.4, 71.0, 70.9 (Cvscpce), 70.0, 68.3, 66.6 (CHz, cycic carbonate), 66.0, 60.6, 40.4 (Cespa), 27.2
(CH2f8pA), 26.1 (CH2PcpC). IR: v (C=O)cydiic carbonate = 1787 cm™, v (C=0)amide = 1692 cm™%; v (NH )amide
=1525 cm™, v (C—O)urethane = 1249, 1049 cm™.

Analysis found: C:50.5 % H:75 % N:3.9 %
Calculated: C:50.3 % H:72 % N:4.2 %

Hydroxycarbamate 3: 'H-NMR (400 MHz, DMSO-ds): 7.11 (s, 1H, NHurethane), 4.68 (m, 1H), 3.88
(ddd, , Jur=17.1, 11, 5.4Hz, 4H, 2), 3.73 (m, 1H), 3.46 (m, 2H, 11), 3.39 (m, 4H, CHzscpc), 3.32 (m,
4H), 2.95 (dd, Jus= 12.6, 6.5Hz, 4H, CH>28p4), 2.5 (m, 4H, CH2%8DA,urethane), 1.51 (d, Jun= 4.6Hz, 4H,
CH2fscpe), 1.35 (m, 4H, CH2fBDABDA urethane 3). BC-NMR (400 MHz, DMSO-ds): 156.7 (C=Ourethane),
73.5,72.4,70.9 (Cscpe), 69.7, 68.3, 66.0, 60.6, 41.9 (CBDA, urethane), 40.4 (C8pA), 31.1 (CPBDA, urethane) 27.5
(CfBpa), 26.4 (CPeope). IR: v (O-H) = 3340 cm?, v (C=O)amide = 1687 cm™; v (NH)amide = 1535 cm™1, v
(C—O)urethane = 1248, 1109 cm™™.

Analysis found: C:52.7 % H:9.5 % N:11.4 %
Calculated: C:525% H:9.2 % N:11.7 %
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Figure S2. 3C-{"H}-NMR spectrum of PHU 1a in DMSO-ds.
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Figure S3. IR spectrum of PHU 1a.
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Figure S5. TGA thermogram of PHU 1a.
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Figure S7. *C-{'H}-NMR spectrum of PHU 1b in DMSO-ds.
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Figure S9. MALDI-ToF spectrum of PHU 1b.
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Figure S11. TGA thermogram of PHU 1b.
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Figure S12. 'H-NMR spectrum of PHU 1c¢ in DMSO-ds.
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Figure S13. *C-{'H}-NMR spectrum of PHU 1¢ in DMSO-ds.
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Figure S15. DSC thermogram of PHU 1c.
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Figure S17. 'H-NMR spectrum of PHU 1d in DMSO-de.
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Figure S19. IR spectrum of PHU 1d.
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Figure S21. DSC thermogram of PHU 1d.
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Figure S22. TGA thermogram of PHU 1d.
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Figure S25. IR spectrum of PHU 1e.
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Figure 526. DSC thermogram of PHU 1e.
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Figure S27. TGA thermogram of PHU 1e.
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Figure S28. IR spectrum of PHU 1e crosslinked (0.66 eq. tris-(aminoethyl)amine).
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Figure S29. DSC thermogram of PHU 1e crosslinked (0.66 eq. tris-(aminoethyl)amine).
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Figure S30. TGA thermogram of PHU 1e crosslinked (0.66 eq. tris-(aminoethyl)amine).
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Figure S31. 'H-NMR spectrum of PHU 1f in DMSO-ds.
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Figure S32. BC-{'H}-NMR spectrum of PHU 1f in DMSO-ds.
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Figure S33. IR spectrum of PHU 1f.
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Figure S34. GPC trace of PHU 1f.
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Figure S35. DOSY spectrum of PHU 1f.
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Figure S36. DSC thermogram of PHU 1f.
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Figure S37. TGA thermogram of PHU 1f.
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Figure S38. 'H-NMR spectrum of hydroxycarbamate 2 in DMSO-de.
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Figure S39. *C-{'H}-NMR spectrum of hydroxycarbamate 2 in DMSO-de.
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Figure S40. IR spectrum of hydroxycarbamate 2.
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Figure S41. MALDI-ToF spectrum of hydroxycarbamate 2.
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Figure S43. *C-{'H}-NMR spectrum of hydroxycarbamate 3 in DMSO-de.
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Figure S44. IR spectrum of hydroxycarbamate 3.

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

S26



Figure S45. MALDI-ToF spectrum of hydroxycarbamate 3.
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