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Figure S1. Chemical structures of the iron complexes studied or referenced here at pH 7.4.
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Figure S2. '"H NMR spectrum of H-L1 (500 MHz, D20, 298 K).
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Figure S3. *C NMR spectrum of H-L1 (75 MHz, D:0, 298 K).
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Figure S4. LCQ-MS spectrum of [Fe(L1+H*)CI]CL.
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Figure S5. LCQ-MS spectrum of [Fe(L2)]Cl.

Table S1. Effective magnetic moment values through Evan’s method for iron complexes.

Complex Mett
Fe(L1)(OH>) 58+0.2
Fe(L2) 59+0.2
Fe(L3)(OHz) 59+0.8

Nl W

54 5.0 46 42 3.8 34 3.0 26 22 1.8 14 1.0 06 0.2
Chemical shift (ppm)

Figure S6. Evans Method NMR spectrum of 3.3 mM [Fe(L1 + H+)CI]CI in 5% t-butanol by volume D-0.
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Figure S7. Evans Method NMR spectrum of 5 mM [Fe(L2)]Clz in 5% t-butanol by volume D-0.
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Figure S8. Cyclic voltammograms of 1.00 mM potassium ferricyanide solution in water with potassium
chloride (0.100 M) as the supporting electrolyte and HEPES buffer. Full sweep widths were taken between
-1.5V and 1.5V, at a scan rate of 100 mV/s [1]
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Figure S9. Reduced 7O transverse relation rate constant (In(1/Tzr) as a function of temperature in solutions
containing 10.0 mM Fe(L1)(OHz2) measured at pH 3.5 (A), at pH 4.3 (B), at pH 6.6 (C) and at pH 7.8 (D).
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Figure S10. Reduced 7O transverse relation rate constant (In(1/Tz) as a function of temperature in

solutions containing 10.0 mM Fe(L2) measured at pH 3.5.
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Figure S11. Shift and line broadening graphs of the 17O resonance of 1% H2'7O standard solution. All

graphs show a decrease in the chemical shift with increasing temperature.
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Figure S12. Shift and line broadening graphs of the 17O resonance of 20 mM Fe(L1)(OH2) solutions at
variable temperatures at pH 3.5 (A), at pH 4.3 (B), at pH 6.6 (C) and at pH 7.8 (D).
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Figure §13. Comparison 7O transverse relaxivity at pH 7.4 and at pH 3.5 as a function of temperature for
Fe(L1)(OH2), Fe(L3)(OHz) and Fe(CDTA).
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A+H++= AH K, = —[AH]

Eq. S$1 = 1= [A][H*]
Eq. S2 AH+H+= AH; K, = ﬂ
[AH][H*]

Equilibrium expressions and species definition.
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Figure S14. (A) Speciation diagram from pH potentiometric data of 0.527 mM Fe(L1)(OHz)solution with

0.100 M NaCl and 1.00 mM meglumine at 25 °C. (B) The potentiometric titration curve with corresponding

fit and equations to determine the equilibrium constants shown in Table 1 for Fe(L1)(OHz). The titrant

concentration was [NaOH] = 0.09883 M. Here A is Fe(L1)(OH>).
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Figure S15. Speciation diagram from pH potentiometric data of 0.750 mM Fe(L2) solution with 0.100 M

NaCl and 2.00 mM meglumine at 25 °C. Potentiometry titration curve with corresponding fit to determine
the equilibrium constants shown in Table 1 for Fe(L2). [NaOH] =0.09486 M. Here A is Fe(L2-H*).
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Figure S16. UV-vis absorbance spectra of Fe(L1)(OHz2) were obtained over 72 hours at 37°C. Aqueous

solutions contained 0.200 mM Fe(L1)(OH>) dissolved in 0.100 M HCI. Dissociation after 24 h was 18.1%.
Dissociation after 72 h was 53.6%.
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Figure S17. UV-vis absorbance spectra of Fe(L1)(OHz) were obtained over 72 hours at 37°C. Aqueous
solutions contained 0.200 mM Fe(L1)(OHz) dissolved in 25.0 mM NaHCOs, 0.500 mM Na:HPOs, 10 mM
HEPES buffer at 7.4 pH.
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Figure S18. UV-vis absorbance spectra of Fe(L1)(OHz)were obtained over 72 hours at 37°C. Aqueous
solutions contained 0.200 mM Fe(L1)(OH:) dissolved in 10.0 mM HEPES buffer at 7.4 pH. .
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Figure S19. UV-vis absorbance spectra of Fe(L2) were obtained over 24 hours at 37 °C. Aqueous solutions
contained 0.180 mM Fe(L2) dissolved in 0.100 M HCI. Dissociation after 48 h was 7.9 %.
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Figure S20. UV-vis absorbance spectra of Fe(L2) were obtained over 72 hours at 37 °C. Aqueous solutions
contained 0.180 mM Fe(L2) dissolved in 25.0 mM NaHCOs, 0.50 mM Na:HPOs, 10.0 mM HEPES buffer at
7.4 pH.
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Figure S21. UV-vis absorbance spectra of Fe(L2) were obtained over 72 hours at 37 °C. Aqueous solutions
contained 0.180 mM Fe(L2) dissolved in 10.0 mM HEPES buffer at 7.4 pH.

Table S2. The molar extinction coefficient (&) values of the Fe complexes.

Complex  EED  Boam doonm  ssam) S30mm)
Fe(L1)(OHz) 6860 6097 3600
Fe(L2) 3160 2870 1570
Fe(L3)(OH2)? 6980 3470

a. From reference [2]
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Figure S22. Percent benzoate oxidation by Fe(IlI) complexes normalized to amount produced by Fe(EDTA)

complex.

Table S3. Percent benzoate oxidation by Fe(IIl) complexes normalized to amount produced by Fe(EDTA)
complex. The solutions of Fe(Ill) complexes have 50.0 uM complex, 50.0 M ascorbate, 50.0 pM benzoate,
50.0 pM H202, 0.100 M NaCl, 20.0 mM HEPES, pH 7.4 incubated at 37 °C for 1h. Control solution has same

reagents without the iron complexes.

Complex % Benzoate

Oxidation

Fe(L1)(OH2) 3.57+0.18
Fe(L2) 3.76 +0.85
Fe(L3)(OH2)? 4.00+0.25
Control 1.92 £0.25

a. From reference [2]
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Figure S23. Left: ORTEP of the two Fe(L2) monomers and their respective mean planes with thermal
ellipsoids drawn that the 50% probability level. [FeCls]- anions and hydrogen atoms were omitted for
clarity. Right: Simplified illustration of the two monomers and their mean planes with their calculated

twist angles. Symmetry Codes: (i) 1-y, 1+x, z; (ii) y-x, 1-x, z.



Table S4. Crystal data and structure refinement for Fe(L2).

Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

af°

Br

Y/°

Volume/A3

Z

Qaaleg/cm3

p/mm-!

F(000)

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [I>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A=

Flack parameter

CaoHesCli2FesNeOs
1308.51

90

trigonal

R32

11.4070(2)
11.4070(2)
72.2652(18)

90

90

120

8143.3(4)

6

1.601

1.937

4002.0

0.1 x 0.06 x 0.06
MoKa (A =0.71073)
3.382 to 56.588

-15<h<15,-15<k<15,-94<1<95

56538

4433 [Rint = 0.0401, Rsigma = 0.0220]

4433/2/230
1.002

Ri =0.0314, wRz = 0.0722
Ri = 0.0563, wR2 = 0.0821
0.46/-0.34

-0.012(9)

$19/520



Table S5. Selected Bond Lengths for Fe(L2).

Atom Atom Length (A)
Fel 01 1.967(2)
Fel N1 2.188(3)
Fe2 02 1.949(2)
Fe2 N2 2.176(3)

Table S6. Selected Bond Angles for Fe(L2).
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Atom Atom Atom Angle (°)
01 Fel N1 77.6(1)
02 Fe2 N2 80.1(1)
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Figure S24. Changes in T1 rates for Fe(L1)(OHz) ( T is 0.050 mmol/kg dose); (1 is 0.200 mmol/kg dose) Fe(L2),
Fe(L3)(OH2), Gd(DTPA) and Gd(DOTA) over time in the kidneys (A), inferior vena cava (B) and liver in
healthy Balb/C mice at 4.7 T. A 0.050 mmol/kg dose’ was used for all compounds, as well as a 0.200
mmol/kg doset for Fe(L1). Liver data for Fe(L1)(OHz) at 0.200 mmol/kg is not included due to an
uncorrectable banding artifact often associated with TrueFISP acquisitions.
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