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Materials and Methods.

Reagents for synthetic procedures were purchased from Strem Chemicals or Aldrich Chemical
Co. and used as received. Air-sensitive manipulations were performed using standard Schlenk
techniques or in an N,-filled glove box. Nitric oxide (Matheson, 99%) was purified as described in the
literature.” The NO gas was passed through a 6-foot silica-filled coil cooled to =78 °C, and then
through an Ascarite column (NaOH fused on silica gel). After collection, NO was stored in gas bulbs
and transferred using gas-tight syringes. "°NO was purchased from Aldrich and purified by the above
method. Methanol and acetonitrile were dried by distillation over CaH, followed by successive freeze-
pump-thaw cycles to remove dissolved gasses. Li[Fe(TAML)CI], where TAML is the hexamethyl

tetra-amide macrocycle (TAML) analog, was prepared as described in the literature.?

Physical Methods.

NMR spectra were recorded on a 400 MHz Bruker spectrometer and referenced to residual
solvent peaks. Solid state IR spectra were measured on a ThermoNicolet Avatar 360
spectrophotometer equipped with OMNIC software. Solution state React-IR data were measured on a
Mettler Toledo spectrometer in an air-tight cell with an N, inlet and a septum port for NO addition. UV-
vis spectra were recorded on a Cary 50 spectrophotometer. UV-vis experiments were performed in
septum-capped UV-vis cells (Starna). Low temperature UV-vis experiments were performed in a
custom-built jacketed UV-vis cell. Zero field *’Fe M&ssbauer spectra were recorded on an MSI
spectrometer (WEB Research Company) with a *’Co source in a Rh matrix at 80 K. Isomer shift
values () are reported with respect to metallic iron that was used for velocity calibration. Méssbauer
spectra were fit to Lorenztian lines using the WMOSS program. X-band EPR spectra were recorded

on a Bruker EMX EPR spectrometer at 77 K.

S2



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Sample Preparation Procedures.

General _conditions for UV-vis_experiments: In a glove box, a concentrated stock solution of

Li[Fe(TAML)] was prepared in MeOH and added to MeCN to attain the desired concentration. The
volume ratio of MeOH:MeCN was held constant at 1:100. The resultant solution was transferred to a
septum-capped UV-vis cell (3 mL solution volume) and removed from the glove box. Nitric oxide was
added by gas-tight syringe. Purging of the solutions was achieved by bubbling dry N, through the
cuvette.

General conditions for React-IR experiments: The gas-tight solution cell for React-IR experiments

was flushed with N, for 30 min prior to introduction of the [Fe(TAML)]™ solution. A higher MeOH
content was used in the React-IR studies to maintain sufficient solubility to monitor the IR spectrum.
MeOD was used instead of MeOH to provide a more clear spectral window for observation of the
nitrosyl stretch. After rigorous flushing of the cell with N,, the solution of [Fe(TAML)] in 5:1
MeCN:MeOQOD prepared in a glove box was added by syringe. The solution was stirred and the React-
IR spectrum was monitored to confirm stability. After stirring for 5 minutes, 5 equiv. of NO gas was
added using a gas tight syringe. To remove the NO from the React-IR cell, a steady flow of N, was
administered through the cell. We attribute the slower coordination and release of NO in the React-IR
studies to the small solution-gas contact area in the React-IR cell and the higher concentrations
required.

General conditions for EPR/NMR experiments: In a glove box, a stock solution of Li[Fe(TAML)] in

either MeOH or d,-MeOH was prepared. This solution was transferred to a septum-capped NMR or

EPR tube. Nitric oxide was added to the NMR/EPR tubes by gas tight syringe.
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Calculations

All calculations were performed by using the Gaussian 03 software package.®> Geometry
optimizations, and unscaled frequency calculations were carried out using the B3LYP/6-31+g(d,p)
level of theory. Frequency calculations were performed on all converged structures and confirmed that
they corresponded to local minima or transition states on their respective potential-energy surfaces.
TDDFT calculations were performed at the PBE1PBE/6-311+g(d,p) level of theory on the optimized
structures. UV-vis spectra were generated from the TDDFT output using GaussSum, with a FWHM of

3000 cm™.
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H,O titration of [Fe(TAML)-NOJ™
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Figure S1. Addition of H,O to a solution of 80 uM [Fe(TAML)] in 99:1 CD3CN:CH3;OH containing 10
equiv of NO (red) or 100 equiv of NO (black) results in NO displacement.
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EPR Spectra
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Figure S2. Left: EPR Spectrum of [Fe(TAML)]” at 20 K. Middle: EPR spectrum of [Fe(TAML)]™ after
reaction with NO. Right: Comparison of the spin integration of [Fe(TAML)]” before and after reaction

with NO. Conditions: 10 mM [Fe(TAML)] in MeOH, 10 equiv of NO.
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NMR Spectra
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Figure S3. Left: Addition of NO to a 10 mM solution of [Fe(TAML)]” in 9:1 CD3;CN:CD3;0D. Right:
Addition of NO to a 10 mM solution of [Fe(TAML)] in CD;0D.
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DFT Calculations

Figure $4. Optimized geometries of S=0 [Fe(TAML)NO] (left) and S=1 [Fe(TAML)NO]  (right).
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Figure S5. Calculated UV-vis spectra of S=0 [Fe(TAML)NO] and S=1 [Fe(TAML)NO] compared to

the experimental spectrum.

S8



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

XYZ coordinates of the optimized structures

X,Y,Z Coordinates for Optimized Geometry of S=0 [Fe(TAML)NO]™
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