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Synthesis of monomers
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Figure S1. Synthesis and 'H NMR spectra of compound 1.

'H NMR (400 MHz, DMSO-Ds) § 7.51 — 7.47 (m, 2H), 7.44 — 7.31 (m, 9H), 7.29 — 7.16 (m, 7H),
5.29 (s, 2H), 5.20 (s, 2H), 4.96 (s, 2H)
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Figure S2. Synthesis and "H NMR spectra of compound 2.

'H NMR (400 MHz, DMSO-D¢) § 7.53 — 7.46 (m, 2H), 7.44 — 7.27 (m, 9H), 7.25 — 7.11 (m, 2H),
5.19 (s, 2H), 5.00 (s, 2H).
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Figure S3. Synthesis and "H NMR spectra of 1-4m-ester, n-series.

1m-ester: 'H NMR (400 MHz, DMSO-Ds) § 7.45 — 7.40 (m, 4H), 7.37 — 7.23 (m, 12H), 7.23 —
7.14 (m, 8H), 7.07 (t, J= 8.0 Hz, 2H), 5.13 (s, 4H), 4.91 (s, 4H), 4.45 (s, 4H).

2m-ester: "H NMR (400 MHz, DMSO-Ds) § 7.43 (d, J = 7.2 Hz, 4H), 7.37 — 7.27 (m, 12H), 7.24
~7.20 (m, 6H), 7.14 — 7.11 (m, 2H), 7.04 (t, J = 8.0 Hz, 2H), 5.13 (s, 4H), 4.89 (s, 4H), 4.27 —
4.22 (m, 4H), 3.61 (t, J = 4.7 Hz, 4H).



3m-ester: 'H NMR (400 MHz, DMSO-D¢) § 7.46 — 7.41 (m, 4H), 7.37 — 7.21 (m, 18H), 7.17 (dd,
J=179, 1.6 Hz, 2H), 7.11 (t, J= 7.9 Hz, 2H), 5.14 (s, 4H), 4.95 (s, 4H), 4.24 (t, 4H), 3.58 (t, 4H),
3.44 (s, 4H).

4m-ester: 'H NMR (400 MHz, DMSO-Ds) & 7.46 — 7.41 (m, 4H), 7.39 — 7.20 (m, 18H), 7.17 (dt,
J=7.9, 1.5 Hz, 2H), 7.12 (td, J= 7.9, 1.2 Hz, 2H), 5.14 (s, 4H), 4.95 (s, 4H), 4.25 (dd, J= 5.6, 3.7
Hz, 4H), 3.57 (dd, J = 5.5, 3.7 Hz, 4H), 3.41 (dd, J = 6.3, 3.2 Hz, 4H), 3.39 — 3.35 (m, 4H).
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Figure S4. Synthesis and "H NMR spectra of 1-4mH-ester, n-series.

ImH-ester: 'H NMR (400 MHz, DMSO-Ds) § 10.25 (s, 2H), 9.49 (s, 2H), 7.23 (dt, J= 8.1, 1.3
Hz, 2H), 7.02 (dt, J= 7.8, 1.3 Hz, 2H), 6.74 (td, J = 7.9, 0.9 Hz, 2H), 4.66 (s, 4H).



2mH-ester: 'H NMR (400 MHz, DMSO-Ds) & 10.42 (s, 2H), 9.43 (s, 2H), 7.20 (dd, J= 8.1, 1.6
Hz, 2H), 7.02 (dd, J = 7.9, 1.6 Hz, 2H), 6.69 (t, J = 7.9 Hz, 2H), 4.4 (t, 4H), 3.83 (t, 4H).

3mH-ester: 'H NMR (400 MHz, DMSO-Ds) & 10.15 (s, 2H), 9.66 (s, 2H), 7.22 (dd, J = 8.0, 1.6
Hz, 2H), 7.02 (dd, J = 7.9, 1.6 Hz, 2H), 6.73 (t, J = 7.9 Hz, 2H), 4.43 — 4.36 (m, 4H), 3.78 - 3.71
(m, 4H), 3.60 (s, 4H).

4mH-ester: 'H NMR (400 MHz, DMSO-Ds) & 10.28 (s, 2H), 9.54 (s, 2H), 7.23 (dd, J = 8.0, 1.5
Hz, 2H), 7.02 (dd, J= 7.8, 1.5 Hz, 2H), 6.74 (t, J = 7.9 Hz, 2H), 4.40 (t, 4H), 3.73 (t, 4H), 3.62 —
3.47 (m, 8H).

Otti 9 g4 39.52 DMSO-d6
HO. b a2 O/\%O OH
c (o] O OH AN d=e
c 700 698 69.6
a b Cc f1 (ppm) \ M
4mH-ester ] Ll I L
3mH-ester N 1] Il [
’ THF

2mHester l 1 ‘ N I | | |
1mH-ester | || N | 1 |

20 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

Figure S5. '°C NMR spectra of 1-4mH-ester, n-series.

ImH-ester:'>*C NMR (101 MHz, DMSO-Ds) & 169.15, 149.49, 146.19, 120.88, 119.68, 119.07,
113.07, 63.01.

2mH-ester:'>’C NMR (101 MHz, DMSO-Ds) § 169.45, 149.63, 146.14, 120.85, 119.58, 118.95,
112.97, 68.08, 64.38.

3mH-ester: °C NMR (101 MHz, DMSO-Ds) & 169.40, 149.58, 146.14, 120.83, 119.60, 118.96,
113.01, 69.88, 68.14, 64.45.



4mH-ester: *C NMR (101 MHz, DMSO-Ds) § 169.39, 149.57, 146.14, 120.82, 119.61, 118.95,
113.01, 69.88, 69.79, 68.10, 64.45.
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Figure S6. Synthesis and "H NMR spectra of 2,5m-amide, n-series.

2m-amide: '"H NMR (400 MHz, METHYLENE-CHLORI) § 8.01 (s, 2H), 7.58 (ddd, J= 6.9, 2.6,
1.3 Hz, 2H), 7.49 — 7.18 (m, 20H), 7.17 — 7.07 (m, 4H), 5.12 (s, 4H), 5.02 (s, 4H), 3.32 (q, /= 1.7
Hz, 8H).



Sm-amide: '"H NMR (400 MHz, METHYLENE-CHLORI) § 8.11 (s, 2H), 7.61 (ddd, J = 6.9, 2.6,
1.1 Hz, 2H), 7.47 (dt, J= 7.7, 1.4 Hz, 4H), 7.43 — 7.24 (m, 15H), 7.21 — 7.08 (m, 5H), 5.15 (s, 4H),

5.07 (s, 4H), 3.49 — 3.39 (m, 20H).
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Figure S7. Synthesis and 'H NMR spectra of 2,5mH-amide, n-series.

2mH-amide: 'H NMR (400 MHz, ACETONE-Ds) & 8.30 (s, 2H), 7.25 (dd, J = 8.1, 1.5 Hz, 2H),
6.97 — 6.93 (m, 2H), 6.67 (t, J = 8.0 Hz, 2H), 3.68 (dd, J= 5.8, 4.8 Hz, 4H), 3.62 — 3.57 (m, 4H).

SmH-amide: 'H NMR (400 MHz, ACETONE-Dg) & 8.34 (s, 2H), 7.29 (dd, J = 8.2, 1.4 Hz, 2H),
6.95 (dt, J=17.9, 1.0 Hz, 2H), 6.73 — 6.67 (m, 2H), 3.64 (dd, J = 6.3, 5.0 Hz, 5H), 3.59 — 3.56 (m,

15H).
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Figure S8. °C NMR spectra of 2,5mH-amide, n-series.

BC NMR (101 MHz, ACETONE-Ds) § 206.68, 119.25, 118.97, 117.68, 69.70,

SmH-amide: *C NMR (101 MHz, ACETONE-Ds) § 206.66, 119.24, 118.94, 117.74, 71.08,
71.02, 70.84, 69.92, 40.09.
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High-Resolution Mass Spectrometry (HRMS) Data
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Figure S9. HRMS (ESI) spectrum of 1mH-ester. [M+Na]" calcd for Ci¢Hi4OsNa, 357.0582;
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250829_H2 #225 RT: 1.17 AV: 1 NL: 1.34E8
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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Figure S10. HRMS (ESI) spectrum of 2mH-ester. [M+Na]" calcd for CisHsO9Na, 401.0849;
found, 401.0865 (A = 4.1 ppm).
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Figure S11. HRMS (ESI) spectrum of 3mH-ester. [M+Na]" calcd for C20H2010Na, 445.1101;
found, 445.1129 (A = 6.4 ppm).
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Figure S12. HRMS (ESI) spectrum of 4mH-ester. [M+Na]" calcd for C22H26011Na, 489.1373;
found, 489.1395 (A = 4.5 ppm).
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Figure S13. HRMS (ESI) spectrum of 2mH-amide. [M+Na]" calcd for C13H20N20O7Na, 399.1167;
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Synthesis of gels

Scheme S1. Synthesis of 2,5p-amide-M** n-series.

OH O O OH
HO N/\(\/o\,):\N OH NHs: FoQTHE
H H MCly6H,0, rt

n =1 (2 ethylene units)
n =4 (5 ethylene units)

\?l\ o]
” Oll,, I 3 .-“O +
‘ M3 6NH
O/ | o *
o)

n=1,4
M3* = Fe, V

y I'e

(o)
HN:‘K’O\J\ o

N
2,5p-amide-M3* H

O.N"

Ou,

17



Electron Paramagnetic Resonance Spectroscopy.
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Figure S15. Room-temperature Electron Paramagnetic Resonance of 1p-ester-Fe.
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Figure S16. Room-temperature Electron Paramagnetic Resonance of 2p-ester-Fe.
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Figure S17. Room-temperature Electron Paramagnetic Resonance of 3p-ester-Fe.
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Figure S18. Room-temperature Electron Paramagnetic Resonance of 4p-ester-Fe.
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Figure S19. Room-temperature Electron Paramagnetic Resonance of 1p-ester-V.
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Figure S20. Room-temperature Electron Paramagnetic Resonance of 2p-ester-V.
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Figure S21. Room-temperature Electron Paramagnetic Resonance of 3p-ester-V.
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Figure S22. Room-temperature Electron Paramagnetic Resonance of 4p-ester-V.
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5’Fe Mossbauer Spectrum.
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Figure S23. Room-temperature Mossbauer spectrum of 1p-ester-Fe. Experimental data in black,
fit in blue, residuals in red.
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Thermogravimetric Analysis (TGA) and Differential Scanning Calorimetry (DSC).
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Figure S24. TGA and 1st derivative of polymers from esters Fe, A, and B, respectively.
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Figure S25. TGA and 1st derivative of polymers from esters using V, A, and B respectively.
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Figure S26. TGA and 1st derivative of amides using Fe and V, (A) and (B) respectively.
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Figure S27. DSC comparison of polymers from esters using V (A) and materials from amides
using Fe and V (B).
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Rheology

Strain sweep
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Figure S28. Strain dependence of storage modulus (G”) and loss modulus (G”) for Fe-catechol
gels at 25 °C: A-D/1-4p-ester-Fe. (o = 6.28 rad/s). The LVE is maintained up to ~2 % strain, after
which G’ decreases, and a crossover with G” is observed at ~14, 43, 11, and 4 % strain respectively.
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Figure S29. Strain dependence of storage modulus (G”) and loss modulus (G”) for Fe-catechol
gels at 25 °C: A-B/2,5p-amide-Fe. (o = 6.28 rad/s). The LVE is maintained up to
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Figure S30. Strain dependence of storage modulus (G’) and loss modulus (G”’) for V-catechol gels
at 25 °C: A-D/1-4p-ester-V. (o = 6.28 rad/s). The LVE is maintained up to ~22, 19, 33, and 31 %
strain respectively, after which G’ decreases, and a crossover with G” is observed at 67, 53, 62,
and 76 % respectively.

26



2

107"+
Pelistszs, w%&
¥y
_ —~ 107 3 Y
& & 4
= = s
= = 't‘-dtﬂ-':::z'ufu:?_'\:u:\:H:l:'..::rn:':rj—ﬂ%g
Q Q
- i [P - =43
@ 10 2 H @ 10
2 ' 2
3 Y 3
3 &— Storage modulus (G") L 8 & Storage modulus (G")
= = Loss modulus (G") % = 104 Loss modulus (G")
104 L
T T T T T 107° T T T T T
1072 107! 10° 10 102 107 107! 10° 10’ 10?
Oscillation strain y (%) Oscillation strain y (%)

Figure S31. Strain dependence of storage modulus (G”) and loss modulus (G”) for V-catechol gels
at 25 °C: A-B/2,5p-amide-V. (o = 6.28 rad/s). The LVE is maintained up to ~2 % strain for 2p-
amide-V and ~42 % strain for Sp-amide-V, after which G’ decreases, and a crossover with G” is
observed at 14% and 86 % respectively.

Table S1. Degradation studies for some representative polymers
Polymer Crosslinker Catechol recovered mass (%)
1p-ester Fe 48
2p-ester Fe 47
3p-ester Fe 47
4p-ester Fe 45
\' 67
Sp-amide Fe 66
v 32
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Figure S32. Degradation reaction and 'H NMR spectra of representative esters 2-4p-ester-M>"
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Figure S33 Degradation reaction and 'H NMR spectra of 5p-amide-M>"
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