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Multiple halogenation of the tetraarylporphyrins
serves to make the ring system relatively electron
deficient. The iron and manganese complexes of
these electron-deficient porphyrin provide efficient
and robust oxidative catalysts for functionalization
of wunreactive hydrocarbons.! Surprisingly, the
phenyl-fluorinated porphyrins also stabilize high-
valent metal ions such as the iron (V) state.”

In order to compensate for the diminished elec-
tron density supplied by the porphyrin ring, the me-
tal jon assumes a relatively higher affinity for axial
ligand binding. This is reflected, for example, in
the coordination of weak anionic ligands to the
iron(Il) form of the title compound.’ A logical
question can be raised as to the effect of these elec-

tronic propertis on metal-ligand atom bond dis-
tances. One might anticipate relatively shortened
axial ligand-metal bond distances, and elongated
pyrrole nitrogen-metal distances for the electron-de-
ficient metalloporphyrin complexes.

The NMR spectra of paramagnetic iron por-
phyrin species are particulary high in information
content, and such spectra may be utilized for clec-
tronic and molecular structural analysis. Solution
structural identification is especially important with
regard to the observation of axial ligand signals.
Proton and deuterium resonance values with con-
siderations of linewidths provide a diagnostic
means for identification of iron porphyrin ox-
idation, spin and ligation states.*® Well-resolved
carbon-13 NMR spectra of the paramagnetic iron
porphyrins are also utilized for structural as-
signments and detailed isotropic-shift analysis.™

The proton and deuterium NMR chemical shift
value for the pyrrole resonance of paramagnetic
metallotetraarylporphyrins has proven to be of con-
siderable utility in definition of the electronic struc-
tures. However, phenyl proton NMR resonances of
the iron tefraarylporphyrins provide less informa-
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tion for elucidation of the iron porphyrin chemistry
due to the relatively small dispersion of signals.
Improved dispersion of fluorine-19 signals in
phenyl-fluorinated iron porphyrin complexes is de-
monstrated in this report for vanous spin and ox-
idation states of iron tetrakis (pentafluorophenyl)
porphyrin complexes. The iron tetrakis (pentafluo-
rophenyl) porphyrin has unique properties in that
the electron-deficient porphyrin induces a high af-
finity for axial ligands, efficiently stabilizes high-
valent iron porphyrin complexes,” and also serves
as an efficient catalyst for oxidation of hydro-
" Empirical and theoretical correlation
of F-19 NMR chemical shifts and iron porphyrin
electronic structures will facilitate the continuing
utilization of electron-deficient fluorinated iron por-
phytin compounds.

G
carbons.

EXPERIMENTAL

Materials

Chloninated solvents were purified by previously
reported methods.'” Toluene and dimethylsulfoxide
{DMSQ) were purchased as distilled-in-glass sol-
vents and further purified by modifications of pub-
lished methods."” Solvents were degassed after or
during punfication either by purging with nitrogen
or by the freeze-pump-thaw method. Deuterated
solvents ({toluene-dg, DMSO-d,, CD.Cl») were pur-
chased from Aldrich. and deoxygenated by the
freeze-pump-thaw method. Solvents were stored in
the argon atmosphere of a dry box.

Methyl-. ethyl- and propylmagnesium bromide
and butyl- and phenyllithium were purchased from
Aldrich Co. as tetrahydrofuran (THF) or diethyl
ether solutions and used without purification. Solid
tetrabutylammonium fluoride, (BuyN)F-3H,0, and
tetrabutylammeonium hydroxide, (BusN)OH, as a
1.0 M solution in methanol were purchased from
Aldrich.

Iron porphyrin synthesis

Tetrakis(pentafluorophenyl) porphyrin, (F20-
TPPH2), and chloroiron{Ill) tetrakis (pentafluoro-
phenyl) porphytin, (F2o-TPP)Fe(1I1Cl, were pur-
chased from Aldrich. Alkyl- and aryliron{(Ill) por-

phyrins were prepared by stoichiometric addition
of alkyllithium, aryllithium or alkylmagnesium bro-
mide to the toluene solutions of the chlorotron(IIT)
porphyrin complexes." Hydroxoiron(Ill) tetrakis
(pentafluorophenyl) porphyrin complex, (Fp-TPP)
Fe(IINOH, was generated from (Fzo-TPP)Fe(Il) in
toluene solution. Addition of O, to (Fi-TPP)Fe(Il)
initially produces hydroxoiron(IlI) porphyrin, (Fz-
TPP)Fe(1IIOH, and these compounds slowly con-
verts to the dinuclear p-oxoiron(IIl) porphyrin in 72
hours in toluene solution. The p-oxoiron(IIl) por-
phyrin precipitated from toluene solution due to
the low solubility in this solvent. Precipitated solid
product was separated by filtration through a medi-
um glass frit. Re-dissolution of the solid product in
CDyCl, and examination by proton NMR spec-
troscopy revealed the 14.0 ppm pymole proton sig-
nal characteristic of (Fyp-TPP)Fe(III)-O-Fe(III}(F;-
TPP).”" Fluoro- and hydroxoiron{ll) porphyrin an-
ionic complexes were prepared by addition of the
respective tetrabutylammonium salt to the square-
planar iron(I) porphyrin."*"” Crystalline iron(Il)
tetrakis(pentafluorophenyl) porphyrins, (Fy-TPP)
Fe(I) and (Fa-TPP)Fe(IIY(THF),, were prepared in
the dry box by mercury-activated zinc powder
reduction of the chloroiron{Ill) complex in toluene
and tetrahydrofuran solutions, respectively.13 Tron
(I} tetrakis(pentafluorophenyl} porphyrins bis-coor-
dinated by CN and piperidine and mono-ligated
by Cl , CH;CO, and 2-methylimidazole were pre-
pared by addition of excess NaCN and piperidine
and Bu,NCl, Bu,N(CH;CO,} and 2-methy-
limidazole to the square-planar iron(ll) porphyrin.
Employed solvents are listed in Tables. (F-TPP)Fe
(INCO was prepared from the reaction of 1 atm CO
2as with square-planar (Fao-TPP)Fe(l) in CD.Cl,."*

The 5,10,15,20-tetrakis(pentafluorophenyl} por-
phinatoiron(III) chloride, (F,-TPP)Fe(lINC], (Al-
drich Chemical) was crystallized from a 4 mM to-
luene solution contained in a septum-sealed 5 mm
NMR tube. The sample tube was placed in a ni-
trogen-filled anaerohic glove-box for one week.
Partial evaporation of the solution yielded quality
crystals.

Measurements
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Fluorine-19 and proton NMR spectra of iron por-
phyrin solutions were recorded at 25°C on Bruker
MSL-300 or Bruker AC-300 spectrometers. A flu-
orine frequency of 282.3 MHz was used. Chemical
shifts are referenced to CFCl; (F-19 NMR) and
(CH3)4Si (proton NMR) and downfield shifts are
given a positive sign. Concentrations of iron por-
phyrins ranged from 1.0 mM to 10.0 mM.

Structure determination

Needle-like purple crystal, 0.48x0.28x0.20
mm’, was mounted in a thin-walled glass capilary
on an Enraf-Nonius CAD-4 diffractormeter. Prel-
iminary examination and data collection were per-
formed with MoKo. radiation (A=0.71073 A). The
structure was determined by the direct methods. Fe

Table 1. Pheny)-fluorineted Tron Porphyrin Complexes
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‘and N atomns were refined with anisotropic thermal

motion parameters. All C atoms refine iso-
tropically. All hydrogen atoms were located from
electron density difference maps, but were placed
at 0.95 A from catbon atoms and given isotropic
temperature factors 1.) times that of the atoms to
which they were attaced. The solvent molecules
werc modeled by placing C atoms with partial oc-
cupancy (0.5 or (.25) at positions obtained from
difference density maps, Those that refined to rea-
sonable isotropic thermal parameters were retained.
No attempt was made to sort out proper con-
nectivity. Crystallographic data and details of the
data collection are given in Table 1. Final atomic

positions for non-hydrogen and hydrogen atoms

spin & oxidn o phenyl fluorine, ppm pyrrole-H
species
states ortho meta para ppm
Free ligand (F2-TPPH;) -1373 -162.1 -1522 k
H. S. Fe(lll) (Fy-TPP)FeCl -102.0 - 1521 -1472 81.9°
-105.1 -154.6
H. S. Fe(lll) (Fu-TPP)FcOH - 104.0 - 155.0 - 1485 81.0°
- 157.0
Fe(l) dimer ((F2-TPP)Fe;0 133.9 162.1 -152.9 14.0"
-136.2 -164.2
L. S. Fe(lll) (Fx-TPP)FePh - 143.8 1644 -154.0 -185°
- 146.2
L. S. Fe(Il) (F2-TPP)FcBu 145.4 164.7 -1547 - 202
- 146.5
LS. Fedll) (Fx-TPP)FePr - 143.9 - 164.6 - 1545 -21.2
- 1452
L. S. Fe(lIl) {Fx-TPP)FeMe - 1438 - 164.6 -1544 -20.5°
- 1463
H. S. Fe(ll) (F2-TPP)Fe(THF), -140.4 165.3 -1577 59.0°
H. S. Fe(ll} {FarTPP)FeF~ 1282 -160.9 -154.1 30.1°
-130.2 - 1625
H. S. Fe(il) (F2-TPP)FeOH -130.2 -156.7 - 1524 33.6°
H. S. Fe(Il) (Far- TPP)FeCl” - 1310 -165.1 -157.9 0.7
- 1322 - 166.0
I1. S. Fe(Il) (F2y-TPP)Fe(2-Mclm) ~127.9 -1579 149.9 54.3°
S=1 Fe(ll) (Fy-TPP)Fe -1355 -161.4 - 1522 58
L. S. Fe(l) (Fay-TPP)Fe(pip): -137.9 -163.3 - 1537 84
L. S. Fe(ll) (Fao-TPP)FeCO -137.7 -162.3 -1525 89"
L. S. Fe(ll) (Fx-TPP)Fe(CN),’ - 1376 - 163.6 -532 89"

“Spectra taken at 25 °C, referenced to CFCl,, "In CD,Cl, solution, “In tol-dg solution, “Tn THF-d; solution.
Abbreviation: H. S., high-spin: L. 8., low-spin: Ph, C;Hs: Bu, C{Hq: Pr, CH7: Et, C;Hs: Me, CHa: pip, piperidine: 2-

Melm, 2-methylimidazole.

1997, Vol 41, No. 6
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Table 2. Crystal data and structure refinement for (Fao-
TPP)Fe(IIN)CL

Chemical Formular Cya Hg Cl Fy Fe Ny C;Hg

Formular weight 1155.71
Temperature 295 K
Radiation type MoK «
Radiation wavelength 0.71073
Crystal system Monoclinic

Space group P2i/n

Unit cell dimensions a=14.649(3) A
b=12.893(3) A
c=26.185(5) A
p’=93.14(2)°

Cell volume 49443) A®

z 4

Density 1.67 MgJ"m3

Absorption coefficient 4.77 mm’

Crystal size 0.48%0.28% 0.20 mm’

R(F) 0.070

wR(F) 0.092

Goodness-of-Fit on F* 1.05

6 range for data collection 18" to 28°

Reflections coliected 13278

Indcpendent reflections 8619

Scan range 0.35 tan 9

Scan speed 5.0 in o (deg/min)

Index range 17<h<17, \15<k<9

-31<1<0

“@ and y were constrainted to be 90" in the refinement
of cell parameters.

are listed in Table 2. Table 3 shows bond lengths
and angles.

RESULTS AND DISCUSSION

Fluorine-19 NMR spectra for a number of
known iron(Ill) and iron(Il) are¢ examined here.
The spectrum for {F:-TPP)Fe(IIIYCl is shown in
Fig. 1. Signals were assigned by examination of
the 2,6-F and 3,5-F phenyl-substituted analogues
and by consideration of linewidths. Broad o-
phenyl fluorine signals are located at — 102.0 ppm
and - 105.1 ppm. The meta-phenyl fluorine sig-
nals are also split into two components with a
separation of 2.5 ppm. The ortho- and meta-phenyl
fluorine signal splitting is well beyond usual flu-
orine-fluorine coupling constants, and is best ex-
plained by inequivalence of phenyl fluorine groups

Table 3. Atomic coordinates and equivalent isotropic
displacement parameters (A) for 5, 10, 15, 20-tetrakis
(pentafluorophenyl) porphinatoiron(IIl} chloride

U(eq) or
atom X y U
Fe  04625(1) 0.4221(1) 0.29395(6) 0.0476(4)
Cl 03381(2) 04745(3) 03292(1) 0.0733(10)
F(22) 0.3441(6) 0.1042(6) 0.41193) 0.1038(3)
F(23) 0.3524(8) -0.0667(8) 0.4678(4) 0.1431(4)
F(24) 05112(9) -0.1763(6) 0.4767(3) 0.1494(4)
F(25) 0.6554(8) -0.1173(T) 0.4232(4) 0.1368(4)
F(26) 0.6441(6) .0.0534(7) 0.3658(4) 0.1127(4)
F(32) 0.8147(5) 0.5671(7) 0.3786(3) 0.0975(3)
F(33) 09132(6) 0.6574(8) 0.4556(4) 0.1178(4)
F(34) 0.8323(6) 0.7129(7) 0.5429(3) 0.1267(3)
F(35) 0.6502(7) 0.6775(7) 0.5507(3) 0.1115(4)
F(36) 0.5538(5) 0.5894(6) 0.4730(3) 0.0785(3)
F(42) 03692(7) 0.7937(8) 0.2075(4) 0.1380(4)
F(43) 037438) 0.9511(7) 0.1414(4) 0.1494(4)
F(44) 05115(7) 0.9662(7) 0.0768(3) 0.122%4)
F(45) 06456(7) 0.8216(9) 0.0811(4) 0.1710(4)
F(46) 0.6395(7) 0.6626(8) 0.1462(4) 0.1431(4)
F(52) 0.1575(6) 0.3126(7) 0.1849(3) 0.0937(3)
F(53) 0.0518(5) 0.2132(7) 0.1144(3) ©.0937(3)
F(54) 0.1280(6) 0.0944(7) 0.0437(3) 0.1013(3)
F(55) 0.3108(6) 0.0798(7) 0.0413(3) 0.1051(3)
H(2) 0.6059 0.2078 0.4431 0.0633
H(®) 06702 0.3303 0.4553 0.0633
H(?) 06671 0.7327 0.3506 0.0633
H(8) 0.6084 0.7799 0.2642 0.0506
H(12) 0.3993 (.6008 0.1193 0.0760
H(13) 0.3252 0.4280 0.1082 0.0760
H(17) 0.3066 0.0911 0.2216 0.0760
H(18) 0.3802 0.0333 0.3038 0.0633

U* is for hydrogen atoms.

with respect to axial ligation at the iron center.
Phenyl groups are orthogonal to the porphyrin
plane and phenyl group rotation is slow on the 282
MHz NMR time scale. Observation of ortho- and/
or meta-phenyl fluorine signal splitting provides
useful information with regard to the symmetry of
axial ligation. However, absence of phenylfluorine
signal splitting can not be taken as an indicative of
symmetric axial ligation, as the splitting may not
be resolved due to large linewidths. Hence, among
the five-coordinate high-spin iron(Ill) derivatives
the fluoride and hydroxide complexes show larger
linewidths (due to lower zero-field-splitting) than

Journal of the Korean Chemical Society
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Fig. 1. F-19 NMR spectrum of (Fx-TPP)Fe(ilI}Cl.

does the chloride complex. Phenyl signal splitting
is resolved for the chloride complexes, but none is
evident (at 282 MHz) for the fluoride complex.

Sizable and often distinctive paramagnetic chem-
ical shifts are evident for phenyl fluorine reso-
nances of high-spin iron(IIf) porphyrins. For ex-
ample, downfield shifts of 34.9 and 5 ppm are
seen for m, p signals, respectively for (Fx-TPP)Fe
(HD)Cl as compared with the metal-free porphyrin
or diamagnetic (Fy-TPP)Fe(I)CO complex. The
greatly attenuated F-19 paramagnetic shifts seen
for the dimeric iron{IIf) complexes in Table 1 are
well understood in terms of the antiferromagnetic
coupling through the oxo-bridge.

A group of organometallic complexes of (Fzo-
TPP)Fe(lll) were prepared as representative of the
low-spin iron(II} state (Table 1). These species are
five-coordinate and lack of axial symmetry is as-
sociated with splitting of the ortho-phenyl signal
(no splitting of the meta-pheny] signal was resolv-
ed). Maximum paramagnetic chemical shifts of ap-
proximately 9 ppm are seen for the low-spin com-
plexes, and it should be emphasized that shifts are
in the upfield direction. Chemical shift differences
are quite small among the aryl- and alkyl- (Fz-
TPP)Fe(Il) complexes listed in Table 2. Low-spin
bis-imidazole complexes of iron(Ill) porphyrins
have been described extensivn:ly,3 but efforts to
generate such complexes of (F-TPP)Fe(Ill) result-
ed in autoreduction to the iron(Il) porphyrin.

The F-19 NMR spectrum of the S=2(F,)-TPP)Fe

1997, Vol 41, No. 6

Fig. 2. An ORTEP drawing of the crystal structure of 5,
10, 15, 20-tetrakis(pentafluorophenyl) porphinateiron{lIl)
chloride.

(IDF~ complex in CD,Cl, solution at 25 °C shows
split ortho-phenyl fluorine signals at - 1282 ppm
and - 132.0 ppm. Meta- and para-phenyl fluorine
signals are located at - 160.9 ppm, —162.5 ppm
(meta), and - 154.1 ppm (para).

The other two five-coordinate anionic high spin
iron(I1) complexes exhibit comparable ortho-fluoro
chemical shift values, but considerable differences
in meta-fluoro signal positions. In this instance the
meta-signat for the OH™ complex is downfield
and that for the Cl1 complex is upfield of the sig-
nal for the diamagnetic reference compound. In
spite of the correlation between pyrrole proton
chemical shift values and the basicity of the axial
ligand for five-coordinate anionic complexes, the
phenyl fluorine resonances appear to exhibit no
systematic trend. Additional variability in ortho-flu-
oro chemical shift values for high-spin iron(Il)
complexes is evident for the neutral five-coor-
dinate 2-methylimidazole complex with the signal
shifted 10 ppm downfield, and for the six-coor-
dinate bis-THF complex with the ortho-fluoro sig-
nal 3 ppm upfield of that for a diamagnetic analo-
gue.

Iron(Il) porphyrins also may exist in an unusual
“intermediate” spin=1 state in the absence of li-
gands in non-coordinating solvents. Pheayl proton
NMR signals for such square-planar species ex-
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hibit large shifts due to magnetic anisotropy and as-
sociated dipolar shift contributions. Corresponding
phenyl F-19 signals show surprisingly smail down-
field shifts, even though the pyrrole proton signal
for (Fz-TPP)Fe(li) is consistent with the S=1 for-
mulation.’

Low-spin diamagnetic iron(Il) complexes of (Fao-
TPP)Fe(Il) were generaled by addition of two pi-
peridine ligands, by CO coordination, and by cyan-
ide coordination. Chemical shift values for these
complexes and free-base ligands differ by no more
than 1.0 ppm. The F-1Y spectrum of (Fy-TPP)Fe
(ID(CN),* exhibits only residual multiplet struc-
ture due to F-19 spin-spin coupling. A con-
centration of the reasonably high molecular weight
of the complex, the viscous DMSO solvent, and F-
19 chemical shift anisotropy at 282 MHz presuam-
bly gives linewidths that are too large for reso-
lution of spin-spin coupling.

The title compound represents a “benchmark”
example of the metallopor-
phyrins due to its synthetic accessibility, symmetry,
and fluorine NMR spectroscopic possibilities. Re-
lated work has been performed for the M-oxo dim-
er, (Fyo-TPP)Fe(III)-O-Fe(lII)F-TPP)."” This com-
pound did exhibit somewhat elongated pyrrole ni-
trogen-Fe distances and a large displacement of
the iron atom from the porphyrin plane, but the Fe-
O bond distance was equivalent to that of the un-
substituted p-oxoiron(IH) tetraphenylporphyrin dim-
er. The additional steric interactions offered by flu-
oro-phenyl groups in the dimeric compound com-
plicate the interpretation of structiral changes at-
tributable to the porphyrin electronic perturbations.
Hence, a case is madc for structural charact-
erization of monomeric (Fa-TPP)Fe(IINCI.

The porphyrin core structural parameters for (Fz)-
TPP)Fe(IINCl are surprisingly similar to those of
{TPP)Fe(IIN)CI. Iron-chlorine and iron-nitrogen dis-
tances of 2.19 A and 2.05 A, respectively. are

electron-deficient

equivalent to those in the unsubstituted compound.”
Pyrrole nitrogen-alpha-carbon and alpha carbon-
meso carbon distances are respectively the same in
the two compounds. Differences are noted for the
out-of-plane displacement of the iron atom, with

Table 4. Bond lengths (A) and angles (deg) for 5, 10, 15,
20-tetrakis(pentafluorophenyl) porphinatoiron(Il) chloride

Fe-Cl 2.194(4)  Fe-N(1) 2059)
Fe-N(2) 2059(9)  Fe-N(3) 2050(9)
Fe-N(4) 206809)  F(22)-C(22) 133(2)
F(23)}C(23) 1352)  F(24)-C(24) 1.38(2)
F(25)-C(25) 1372)  F(26)-C(26) 131(2)
F(32)-C(32) 135Q)  F(33:C(33) 1.34(2)
F(34)-C(34) 13%2)  F(35)-C(35) 132(2)
F(36)-C(36) 13%1)  F42)-C43) 1.32(2)
F(43)-C(43) 135(2)  F(44)-C(44) 1.35(2)
F(45)-C(45) 1342} F46)-C(46) 133(2)
F(52)-C(52) 1362)  F(53)-C(53) 135(2)
F(54)-C{54) 1341y F55)-C(55) 1.35(2)
F(56)-C(56) 133(1)  N(b-C(1) 1.36(1)
N(1)-C(d) 13%1)  N2)}C(o) 1.38(1)
N(2)}C(9) 1371)  N@)-C(11) 1.37(2)
N(3)-C(14) 136(1)  N(4)-C(16) 1.36(1)
N@}-C(19) 138(1)  Cl-Fe-N(1) 103.5(3)
CI-Fe-N(2) 10413y  Cl-Fe-N(3) 102.2(3)
Cl-Fe-N(3) 10053)  N(1)-Fe-N(2) 87.7(4)
N(I}Fe-N(3)  1543(d)  N(1)-Fe-Ni4) 87.3(9)
N(2)-Fe-N(3) 869(3)  NQ@)Fe-N{y  155.4(4)
N(3)-Fe-N(4) 873(4)  FeN(-C()  127.5(8)
FeN(I}C(E)  12608)  CXN(I)-C@4)  105.6(9)
FeN@2)C(6)  12608)  FeN(2}C(9) 127.(7)
C6}NQMC9)  105609)  Fe-NGRC(11)  126.7(8)
FeN(3)}C(14)  1258(8)  C(1)}NGMC(14) 106.0(1)
FeN@)»C(16)  126.148)  Fe-N@)-C(19)  1266(8)
CABMN@IC(19) 1050(1)  N()-CINC)  110.001)
N(D-CMC(20)  1260(1)  N(I)-C@XCE) 110001
N(-CAXC5)  1260(1)  NQ-CE-CS)  1260())
NQMCE-CT)  100(1)  N2)-COMCE)  110.0(1)
N@)-CEXCI0)  1260(1)  NGHC(1C(I0)  126.0(1)

NGMC(IRC(2) 100(1)  NG)-C4-CI3)  111.0(1)

the value of 0.45 A for {(F20-TPP)Fe(III)Cl and 0.39
A for (TPP)Fe(Il)Cl with respect to the pyrrole ni-
trogen plane. The larger iron displacement for the
fluorinated compound matches that secn for the ox-
o-bridged dimer noted above. The significance of
this additional iron displacement is uncertain, as
values cover a wider range for halide compilexes
of iron(i1l} porphyrins.Z' One additional significant
bond distance difference is seen for the fluorinated
derivative in that the pyrrole P-carbon-carbon dis-
tance is 1.34 A for (F-TPP)Fe(IINC] and 1.38 A
for (TPP)Fe(III)Cl. Overall the minor structural

Journal of the Kaorean Chemicol Society
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changes seen for the electron-deficient iron por-
phyrin compound do not parallel the dramatic reac-
tivity perturbations.

In conclusion, large chemical shifts for the ortho-
fluorine signals of iron tetrakis(pentaflucrophenyl)
porphyrin complexes were observed. The fluorine-
19 NMR chemical shift values depend on the elec-
tronic and spin states in the ferric and ferrous por-
phyrins. Analysis of isotropic shifts of the iron(IIT}
porphyrin using fluorine-19 NMR indicates there
is a sizable contact contribution at the ortho-flu-
orine phenyl ring position. Large chemical shift
values of the phenyl fluorine, which are sensitive
to the oxidation and spin state, can be utilized for
identification of the solution electromic structures
of iren{Ill) and iron(If) porphyrins. Large-splittings
of ortho- and meta-fluorine signals compared to
those of the phenyl proton signals provide useful
information about the stoichiometry of ligand bind-
ing in that split signals are indicative of asym-
metry along the vertical axis of the iron porphyrin
complex. The title compound was also structually
characterized in an attempt to relate molecular
structure properties with oxidative catalytic and
high affinity ligand binding properties.
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