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Myoglobin Assay. A 10 uM solution of horse skeletal muscle myoglobin (Sigma Aldrich) in 10 mL phosphate buffer
(pH 7.4) was prepared and mixed with 0.5 mL of a 0.1 mM aqueous solution of sodium dithionite while purging
with argon. After measuring the background with phosphate buffer (pH 7.4), one UV/Vis spectrum was recorded
with 990 pL of the myoglobin solution. Subsequently, 10 puL of a 1 mM DNIC solution in DMSO were added. For
photoactivation, the cuvette was either exposed to daylight or illuminated with a Xe lamp having a broad emission
between 185-2000 nm for 8-9 min between the measurements.

Nitrosyl assay. To 2 mL of a 20 uM [Fe(tpp)] solution in DMSO, 8 uL of a 5 mM oxidized DNIC was added. The
DNICs were oxidized by adding 100 pL 5 mM stock solution to 1 equivalent solid (NH,),[Ce(NO3)g].

SEC-UV. All measurements were carried out in a SEC-2F Spectroelectrochemical flow cell (ALS) with an Exemplar
CCD Spectrometer (B&W Tek) and a BDS 100 Deuterium/Tungsten Light Soucre (B&W Tek). The components were
connected via fiber optic patch cords. A platinum net, attached to a thin glass plate, was used as the working
electrode, a Ag/AgNO; electrode as the reference, and a stainless steel pipe as the counter electrode. A 0.5 mM
solution of compounds 1-4 in acetonitrile was used as the working solution. Solid tetrabutylammonium
hexafluorophosphate was added as the electrolyte (c = 0.1 M). Before each measurement, a cyclic voltammogram
was recorded in order to determine the E;, value of each compound under these conditions.
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Fig. S1 Solution IR spectra of compounds 1-4 (approx. 1 mM in tetrahydrofuran), recorded from 1550 to 1900 em™
before (black) and directly after the addition of (NH,4),[Ce(NO3)g] (red).
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Fig. S2 SEC-UV/Vis spectra of A) [Fe(NO)Z(triphosc)] 1, B) [Fe(NO)z(diphosSi)] 2, C) [Fe(NO),(MePPh,),] 3, and D)
[Fe(NO)z(triphosSi)] 4 in acetonitrile (500 uM). The potential was always kept slightly above the Ej;; and E,y values for 10
min, as determined by a previously recorded CV, and is reported vs. the Fc/Fc” couple. The black trace shows the spectrum
of the original compound while the red and blue traces were recorded after 10 min of electrolysis at 0.1 and 0.5 V,

respectively.
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Fig. S3 Méssbauer spectra of frozen tetrahydrofuran solutions at 80 K A) [Fe(NO)Z(triphosc)] 1, B) [Fe(NO)Z(diphosSi)] 2,0
[Fe(NO),(MePPh,),] 3, and D) [Fe(NO)z(triphosS')] 4 before (red) and after oxidation with (NH,),Ce(NOs)s (green). Note:
although measuring multiple samples of 4, we always observed mixtures of oxidized and non-oxidized 4 under the

conditions of sample preparation for Mdssbauer spectroscopy.
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Fig. S4 UV/Vis spectra of compounds 1-4 (500 uM) in acetonitrile.
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Fig. S5 UV/Vis spectroscopic changes of [FeCl(tpp)] upon a) no addition or addition of b) 1 eqiv. 2; c) 1 equiv. Ce(lV) d)
1 equiv. 2°* after 1 hour reaction time.
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Fig. S6 UV/Vis spectroscopic changes of the Fe(tpp)-assay (20 uM in DMSO). A) Fe(tpp) (black) and Fe(tpp) after 1 h (red)
(no substrate added); B) Fe(tpp) + 1 equiv. (NH4)3[Ce(NO3)g] (black) and Fe(tpp) + 1 equiv. (NH,)3[Ce(NO3)¢] after 1 h (red);
C) Fe(tpp) + 1 equiv. 2 (black) and Fe(tpp) + 1 equiv. 2 after 1 h (red); D) Fe(tpp) + 1 equiv. 2° (black) and Fe(tpp) + 1 equiv.
2% after 1 h (red).

page S5



Table S1 Crystal data and refinement details for the crystal structure analysis of compounds 1 and 2.

1 2
Empirical formula Ca1H39FeN,05P3 CagH34FeN,0,P,Si
Formula weight 740.5 696.6
Temperature/K 170(2) 170(2)
Crystal system monoclinic monoclinic
Space group P2./c P2./c
a/A 8.4941(8) 13.2945(4)
b/A 24.7850(20) 14.6620(4)
c/A 18.1348(18) 18.8123(10)
al’ 90.00 90.00
B/° 108.378(8) 113.101(3)
v/° 90.00 90.00
Volume/A? 3623.13(102) 3372.93(47)
Z 4 4
Pearc/8/cm’ 1.36 1.37
u/mm-t 0.587 0.615
F(000) 1543.8 1447.8
Crystal size/mm? 0.12 x0.08 x 0.06 0.4x0.4x0.02
Radiation/A MoK, (A =0.71073) MoK, (A =0.71073)
20 range for data 4.8t050.0 6.0 to 50.0
Index ranges -10< h<10,-29< k<29, -15< h<15,-17< k<17,
-21</<21 -22</<22
Reflections collected 51019 47367
Independent reflections 6368 5936
[Rint = 0.210] [Rine = 0.049]
Data/restraints/parameter 6368/0/443 5936/0/415
®Goodness-of-fit on F* 0.974 1.057

PCFinal R indexes [/220(/)]
Final R indexes [all data]
Largest diff. peak/hole / e

CCDC reference

R1=0.063, wR, =0.093
R1=0.146, wR, =0.121
0.339/-0.610
1449124

R1=0.033, wR, =0.077
R1=0.044, wR, =0.083
0.375/-0.267
1449123

*S={5[WF," = F2)’)/(n- p)}°; n=no. of reflections; p = no. of parameters. "R =3 IRl - 1R/ 2R
“WRy = (3[R = R (IWR) )7
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Table S2 Crystal data and refinement details for the crystal structure analysis of compounds 3 and 4.

3 4
Empirical formula CaeH26FeN,0,P, CaoH3gFeN,0,P5Si
Formula weight 516.3 756,6
Temperature/K 170(2) 112(2)
Crystal system orthorhombic triclinic
Space group Pbca P1
a/A 15.8429(4) 9.2280(2)
b/A 16.3266(5) 9.2901(2)
c/A 38.8855(13) 12.6754(3)
al® 90.00 91.268(2)
B/° 90.00 110.400(2)
ks 90.00 113.798(2)
Volume/A? 10058.15(5) 914.96(15)
Z 16 1
Peaic/g/cm? 1.36 1.37
u/mm-t 0.752 5.157
F(000) 4287.3 393.9
Crystal size/mm? 0.12 x0.08 x 0.06 0.4x0.4x0.02
Radiation MoK, (A= 0.71073) CuKq (A =1.54184)
20 range for data 5.8 t0 50.0° 7.6t0 153.0
Index ranges -18<h<18,-19< k<19, -11<h<11,-11< k<11,
46 < /< 46 -15</<15
Reflections collected 136062 18276
Independent reflections 8840 6738
[Rint = 0.075] [Rine = 0.021]
Data/restraints/parameter 8840/0/599 6738/3/443
®Goodness-of-fit on F 1.141 1.033

®“Final R indexes [/220(/)]

Final R indexes [all data]

Largest diff. peak/hole / e
Flack parameter
CCDC reference

R1=0.043, wR, =0.093
R1=0.059, wR, =0.100
0.350/-0.358

1449122

R =0.023, wR, = 0.061
R =0.024, wR, = 0.061
0.625/-0.258
-0.0038(19)
1449125

a5={Z[W(FO2 - FCZ)Z]/(n - p)}o's; n = no. of reflections; p = no. of parameters.
“WRy = {3 IR = RS R 1.
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Table $3 Energies (in nm), oscillator strength (f,s.), main orbital contributions, and type of transition involved in the most
important singlet excitations for 1' (RI-TPSS def2-tzvp def2/tzvp/j tightscf grid4 cosmo(THF)).

state’ A nm fosc main transitions® type of transition

5 433.4 0.0054 143a->150a (15%) MLCT(Fe—NO)
144a->150a (20%)

8 392.9 0.0054 142a->145a (38%) Fe/O—N
144a->146a (41%)

15 362.6 0.0170 144a->148a (44%) MLCT(Fe(NO),— phenyl-r)
144a->149a (38%)

16 355.3 0.0056 143a->147a (79%) MLCT(Fe(NO),—phenyl-m)

19 333.9 0.0253 144a->151a (55%) MLCT(Fe(NO),— phenyl-r)

21° 314.1 0.0335 140a->145a (42%) Fe/O—N

22° 321.7 0.0089 143a->150a (22%) MLCT(Fe(NO),— phenyl-r)
143a—>151a (53%)

24° 315.3 0.0404 144a->153a (53%) MLCT(Fe(NO),—phenyl-r)

25°¢ 316.4 0.0056 143a->152a (84%) MLCT(Fe(NO),— phenyl-r)

32 299.6 0.0071 143a->153a (22%) MLCT(Fe(NO),— phenyl-)
143a->154a (47%)

40 254.0 0.0057 138a—>145a (13%) MLCT(Fe/O— phenyl-m:/N)

139a—>145a (15%)
142a->153a (23%)
45 249.7 0.0075 138a—>146a (16%) MLCT(Fe/O—phenyl-m:/N)
142a->153a (19%) ILCT(phenyl-phenyl)
142a->155a (18%)
® Only strong transitions with an oscillator strength > 0.005 in the 250 to 600 nm range are reported. b Only
contributions > 20% are listed. “ The reversed order of states is due to differences in solvent shift since the
numbering refers to the non-shifted states.
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Table $4 Energies (in nm), oscillator strength (f,s.), main orbital contributions, and type of transition involved in the most
important singlet excitations for 2 (RI-TPSS def2-tzvp def2/tzvp/j tightscf grid4 cosmo(THF)).

state’ A nm fosc main transitions® type of transition

5 429.2 0.0041 180a—>183a (14%) MLCT(Fe—NO)
180a—>185a (17%)

8 394.7 0.0042 178a—>181a (40%) MLCT(Fe—NO)
180a—>182a (30%)

11 354.6 0.0057 178a—>181a (20%) MLCT(Fe—NO)
180a—>182a (14%) ILCT(NO—NO)

13¢ 341.8 0.0065 177a->182a (14%) MLCT(Fe—NO)
179a->182a (11%)

15° 360.7 0.0041 179a—>182a (21%) MLCT(Fe(NO),— phenyl-r)
179a—>183a (45%)

18° 344.1 0.0158 179a->185a (21%) MLCT(Fe(NO),—phenyl-r)
179a->186a (30%)

20° 313.6 0.0085 175a—>181a (22%) Fe/O—N

23° 320.2 0.0084 179a->185a (16%) MLCT(Fe(NO),—phenyl-r)

179a->188a (19%)
179a->189a (16%)
179a->191a (13%)

27 313.6 0.0062 179a->189a (27%) MLCT(Fe(NO),—phenyl-rt.)

28 313.5 0.0064 179a->188a (43%) MLCT(Fe(NO),—phenyl-rt.)
179a->191a (29%)

39° 290.8 0.0048 179a->193a (39%) MLCT(Fe(NO),—phenyl-rt.)
179a->194a (18%)

42° 291.0 0.0087 179a->195a (82%) MLCT(Fe(NO),—phenyl-rt.)

45 278.4 0.0046 178a->186a (32%) MLCT(Fe(NO),—phenyl-rt.)

178a—>188a (28%)
% Only strong transitions with an oscillator strength > 0.04 in the 250 to 600 nm range are reported. ° Only
contributions > 20% are listed. “ The reversed order of states is due to differences in solvent shift since the
numbering refers to the non-shifted states.
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Table S5 Energies (in nm), oscillator strength (f,s.), main orbital contributions, and type of transition involved in the most
important singlet excitations for 3 (RI-TPSS def2-tzvp def2/tzvp/j tightscf grid4 cosmo(THF)).

state®
1

20°

21°

23°

25°

26°

42

49

50

Anm
514.3

429.9

399.3

313.5

326.2
328.9
320.3
309.9
316.1
261.1
248.9
253.4

244.9

244 .4

fOSC
0.0070

0.0057
0.0086

0.0242

0.0100
0.0090
0.0291
0.0115
0.0128
0.0137
0.0328
0.0101

0.0184

0.0201

main transitions®
133a—>134a (28%)
133a—>135a (43%)
133a—>136a (48%)
133a—->143a (18%)
131a—>134a (31%)
132a->135a(30%)
127a->134a (15%)
127a->135a (16%)
129a—>134a (14%)
128a—>135a (16%)
133a—>143a (42%)
133a—>140a (92%)
132a—>143a (19%)
133a—>142a (39%)
132a->143a (30%)
133a—>142a (22%)
132a—->141a (19%)
132a—->142a (53%)
127a->134a (37%)
129a->134a (49%)
128a—>134a (18%)
128a—>135a (42%)
127a->135a (36%)
129a->135a (48%)
128a—>136a (27%)
128a—>137a (36%)
128a—>136a (48%)
128a—>137a (25%)

type of transition
MLCT(Fe—NO)

MLCT(Fe—NO)
Fe/O—N

Fe/O—N

MLCT(Fe(NO),— phenyl-m)
MLCT(Fe(NO),—phenyl-)
MLCT(Fe(NO),— phenyl-m)
MLCT(Fe(NO),—phenyl-m)
MLCT(Fe(NO),— phenyl-m)
LMCT(phenyl-m—Fe(NO),)
MLCT(Fe—NO)
LMCT(phenyl-m—Fe(NO),)

LLCT(phenyl-t/P—NO)

LLCT(phenyl-it/P—NO)

® Only strong transitions with an oscillator strength > 0.01 in the 250 to 400 nm and > 0.005 in the 400 to 600
nm range are reported. b Only contributions > 20% are listed. “ The reversed order of states is due to

differences in solvent shift since the numbering refers to the non-shifted states.
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Table S6 DFT-optimized geometry of 1' (RI-TPSS def2-tzvp def2/tzvp/j tightscf grid4 cosmo(THF)).The CH,PPh, group of 1
was replaced by a methyl moiety to facilitate calculations.
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.47011244670615
.66947082874766
.32039451218351
.77273568545665
.57070815560250
.92184553357205
.39717541667991
.42531843246838
.64806876707227
.53523752475385
.69340734106469
.50462653569045
.02409046831655
.24680194905302
.09211907492414
.91520721971173
.83490535761181
.92886806457238
.10881037577121
.19283453807086
.04652221535637
.34885584231074
.10215444397710
.26262497566785
.51044110000552
.62554607932967
.48025886685840
.22602824293995
.49914272624878
.89719873729109
.49488066673032
.87419757738145
.54319808361229
.81809471712411
.42564205344253
.75263369571327
.26430949133708
.05344909497925
.60132394388535
.48806544150276
.09629679306108
.61487682908842
.07637931644523
.43847805747119
.32185311542047
.88691860275100
.40253338125916
.96989168737482
.78359273043093
.86449113295475
.14101924684118
.99036164392118
.96736665574293
.34264588400874
.20320444269013
.86521339549647
.91329570447114
.28681207704104
.12973970245738
.14671070089275
.70349305715633
.55344695843506
.91216088864617
.25533586430941
.87471505116568
.40910385674373

10.
10.
10.
.47499780061973
.85155396797251
.20932530725747
.10652430856604
.54671928891029
.23317117448500
.70278826882548
.56779989063306
.52045677739433
.27539660827079
.29825271910177
.58763951058316
.71054000920649
.62393268495617
.43083865624131
.31008344144701
.39235798140897
.59845265504184
.78257293215214
.43231738514800
.41551518315911
.83657150557126
.27724459545572
.29402099662479
.86603519186915
.29809978158264
.38978247472696
.07686668371363
.82990941575252
.64922572776012
.71754197592924
.96943332035104
.14930684949532
.91502211028763
.09183298192933
.83404185362343
.14510184443477
.20989486093490
.04918615624782
.67469151988777
.99998786204864
.06234925477160
.78086157517015
.08729599608846
.92741793924014
.57926281938140
.80750499068040
.65259273800487
.72492691225952
.47045690746093
.64676418601755
.13322305492803
.14409059886341
.70402188444463
.19615420119187
.30300586692243
.08767188138051
.30265176218750
.48764962809742
.00793335297946
.31092170288428
.15429197942116
.13428311241130

19081948364876
82487145432438
45218545763243

.25461539732632
.91222554571646
.72522760809308
.89514063423460
.24318732974778
.42539535839599
.02587753136151
.97470579577264
.84079867923084
.47607143931119
.92032456947104
.62028674491669
.88795704682537
.26723809616282
.58188566738481
.33732158309498
.39003899299314
.70679566998245
.96913645315797
.92190263273218
.65302676112888
.92460914160714
.25431674846847
.20996910993574
.43263238689230
.71395079810241
.77015380956200
.53676695862761
.52632931217775
.01463100015286
.74198684264249
.87925923094005
.49518998377178
.96706594656006
.83222331863514
.21955132407224
.44820831508440
.10505237386272
.89353152971554
.41112601260395
.96446903831434
.17443179527446
.60955861477123
.29152604976166
.58728516103871
.33796368598918
.78901801049044
.21099368797289
.66458788863709
.42753940831048
.79349772443635
.70583782250355
.17468740895314
.21049696727975
.12091279540156
.52397999880214
.96059203181078
.97909603870278
.37975221551772
.59702744809635
.00559264579682
.65902304504244
.56184564351353
.39261731480128
.10768774360850
.72853013471740
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Table S7 DFT-optimized geometry of 2 (RI-TPSS def2-tzvp def2/tzvp/j tightscf grid4 cosmo(THF)).
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Table S8 DFT-optimized geometry of 3 (RI-TPSS def2-tzvp def2/tzvp/j tightscf grid4 cosmo(THF)).
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Table S9 DFT-optimized geometry of [1']* (UKS RI-TPSS def2-tzvp def2/tzvp/j tightscf grid4 cosmo(THF)). The CH,PPh, group

of 1 was replaced by a methyl moiety to facilitate calculations.
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Table S10 DFT-optimized geometry of [2]* (UKS RI-TPSS def2-tzvp def2/tzvp/j tightscf grid4 cosmo(THF)).
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Table S11 DFT-optimized geometry of [3]" (UKS RI-TPSS def2-tzvp def2/tzvp/j tightscf grid4 cosmo(THF)).
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