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«-5,15-Bis-{2,2°[3,3’-(2,2-(diethoxycarbonyl)propane-1,3-
diyl)dibenzoylamino]diphenyl)}-3-10,20-bis-{2,2’[3,3’-(N -(pyridin-3-ylmethyl-
amine)-dibenzoylaminodiphenyl)}]-iron carbonyl porphyrin 2aFeCO. In a dry box,
compound 2aFe(III) was dissolved in toluene (5 mL) and a saturated aqueous solution
of Na2S204 was added. After 5 min of stirring, the organic layer was dried over MgS04
and evaporated. The resulting product was precipitated and dried under vacuum. The
compound was dissolved in CDCl3 and placed into a Young NMR tube. The NMR sample
was degassed using a freeze-pump-thaw procedure (5 cycles), then placed under a
saturated Oz atmosphere to yield 2aFeOQ2. This complex was degassed using a freeze-
pump-thaw procedure (5 cycles) and placed under a saturated CO atmosphere to yield
the expected compound 2aFeCO. 'H NMR (500.13 MHz, CDCl3, 298 K): =8.95 (2H, d, ]
= 8.5 Hz, Haro), 8.77 (6H, m, Haro+Hppyr), 8.64 (4H, m, Hppyr), 8.61 (2H, s, NHCO), 8.02 (2H,
d,/=8Hz, He), 7.82 (2H, t,J = 7.5 H, Haro), 7.75 (2H, t, ] = 7.5 H, Haro), 7.63 (2H, d, /= 7.5
Hz, Haro), 7.43 (2H, m, NHCO), 7.29 (6H, m, Haro + He + Hs), 7.11 (2H, d, ] = 6.5 Hz, Haro),
7.01 (2H,d,J=7.5Hz, H4), 6.79 (2H,t,] = 7.7 Hz, Hs"), 6.61 (2H, d, J = 7.7 Hz, Hy), 6.12
(2H, s, Hz2), 6.11 (1H, d, J = 7 Hz, H4pyr), 6.03 (2H, s, H2), 5.38 (1H, t, ] = 7 Hz, Hspyr), 3.78

(2H, m, CHzester), 3.49 (2H, g, ] = 7.3 Hz, CHaester), 2.89 (2H, d, J = 12.5 Hz, CHapy), 2.68 (1H,



s, Hapyr), 2.4 (2H, d, ] = 13 Hz, CHapy), 1.65 (2H, d, ] = 14 Hz, CHabz), 1.64 (1H, d, Hepyr), 0.91

(3H, t,] = 7.3 HZ, CH3ester), 0.52 (BH, t,] = 7 HZ, CH3ester).

Equilibrium measurements faaFe, 2aFe, and2bFe. In the case oibFe, the intramolecular
coordination of a carboxylic acid to the iron(llatmn precluded the measurement by this
method.
The Q affinities were measured spectrophotometricallgarnequilibrium conditions with a
Uvikon XL spectrometer. Measurements were performigd benzene solutions thermostated
in the spectrometer to 258 0.3 °C with a Lauda RL6 constant-temperature kit
circulator. Dioxygen (or diluted dioxygen in nitrexg) was added in defined aliquots using a
syringe to the samples taken out a dry box in &ddanometer. An identical volume of gas
was removed from the tonometer before additioniokydyen to maintain constant pressure
within the tonometer. After addition of dioxygehgtsample was shaken vigorously and then
allowed to equilibrate before the next absorbanpectsum was taken. Finally, after
completion of the measurement, a large excessrbbonamonoxide was introduced into the
tonometer to verify the lack of oxidation of th@xlygen adduct by UV-vis monitoring.

The equilibrium between the metalloporphyrin (MWith an intramolecular fifth
ligand and @ can be expressed as follows:

K

MP.3B + 0, MP.B.O,

The equilibrium constarK is defined by:
K =[MP.B.QJ/[MP.B].p(0,)

If Cp is the total concentration of (MP.B), thert at0 (without dioxygen) €, = [MP.B].

With a dioxygen partial pressupO,), Co = [MP.B] + [MP.B.Q)]. Then:
K =[MP.B.Q,J/((C, -[MP.B.Q,]).p(0,))



Only (MP.B) and (MP.B.@) have absorbance in UV-Vis absorbance. The Besrbest
law can be written as follow:

Whent = 0: Ao = €upp.CO = Euwpr.[MP.B] + Ewps[MP.B.O;] and at anyt: A =
SMP.B.[MP.B] + eMpBOZ[MPBOz]

ThenA - Ao = Ewre.0, Ewp.s).[MP.B.Oy or AA = AE. [MP.B.Qy
The equilibrium constar could be defined by:

K = AA/((C,Ag —AA).p(O,)) or K™ = ((C,Ae/AA).p(0,)) - p(O,)
The partial pressure of dioxygen(Q.)) could be defined as:
P(O;,) = ((C,Ae/AA).p(0,)) - K™

This is the equation of a straight line with a slope of CoA€ and an intercept of -1/K.
When the metalloporphyrin is half-oxygenated: [MP.B] = [MP.B.0O;] and then 1/K =
P1/2(02). The partial pressure of oxygen at which 50% of metalloporphyrin sites are
bound with O; is defined as P1/2(02). The details of these measurements have been

reported in a previous communication.!
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Scheme S1. Oxygen binding behavior ToFe(l1) after flash photolysis.
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Figure S1.
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Time course absorption changedldie(ll) after flash photolysis under the

various partial pressures o£:0(a) 0.1, (b) 0.2, (c) 0.5 and (d) 1.0 atm. Reds are fitting

curves using following equationAbs. = Ay + Ay X exp (Kops X t), Wheret is time.
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Figure S2.Time course absorption change2béie(l1) after flash photolysis under 0.1 atm of
partial pressures of ORed line is a fitting curve using following eqioat AAbs. = Ay + A; X

exp (Kops X t), wWheret is time.
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Figure S3. Plots df,nsfor 1bFe(l1)against dissolved concentration of ®ed line is a fitting

curve withkgps = K"o[02] + Koy,



Figure S4. UV-vis spectroscopy monitoring of digey and carbon monoxide binding on

complex2aFe(l1).
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