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substituted meso-tetraphenylporphyrin

@ Creazhiark

Selma Dhifaoui 2, Chadlia Mchiri 2, Pierre Quatremare °, Valérie Marvaud °, Anna Bujacz ©,
Habib Nasri **

* L verity of Momestiy [ohoratoire de Fhypsico-chimie des Mot mor, Foou s des Soences de Monechn, Avere de [ smmdinommement, 5019, Aion o,
Tz iz

B [P, Institut Porigen de Chimie Molsoulie, UPME Sorhonne Université, 4 Place fuccey, 75252 Paris Cedex 0, Pranoe

© Nollay Ana bysic Lahoratory, fne e of Terhmi ol Bochemdciry, Lode Univerdity of Tachnolagy, Srefanowskiaro 4010, 90-924 Lodz, Poland

ARTICLE ITNFOD ABSTRACT

Article hic oy

Recetved 11 August 2017
Received in revised form

5 October 2017

Accepted 6 Ootober 2017
Availahle online 9 Ooinher 2017

Imthis shedy, the preparation of a new ironlll) hexacoordinated metalloporphyrin namely the bisid-
e thland e j{m eso-tetra pasg-chlomophe gl JporphyrinatoHirendl) triflate  hemi-d-ethylandlice  mome-
hydrate with the formula [F™ TCIPP i PhEtNH2)2)503CF 1/2PhEtN HiHLO (1) was reported. This is the first
example of an irond 1) met alloporphyrin s primary amdne) with an aryl group adjacent to the amino
group. This species was characterized by elemental spectroscoplc analysis incleding L—visible and IR
data, cyclic woltammetry, SQUID measurements and X-ray molecwlar strocture The mean e tonal
distamce betweean the ronilll ) and the nitogens of the parphyrin B appropriate for a low-spin (5 = 1/2)

m' b irond 1) porphyrin complex. The magnetic data confirm the kaw-spin state of ouwr ferrlc derivative while

¥-ray malecular structure the cyclic voltammetry indicates a shift of the half potential E ol Fe(l11)/Fe(ll) | of complex (1) toward more

LV—Visilile negative value. In the crystal of (1) the [F=TCPPYPhEMNH; B[ lons the triflate counterions and the

Magnetic data water molecules are imvolved in a member of O--H---0, N—H---0, C—H---0 and C—H---= imtermodecular
imteractions Drming a three-dime nelon network.

& 207 Ekevier BV All rights reserved.

1. Introduction [Fe" TMPP Y amp)z] (TMPFP = tetrakis/4-metwo phenyl)porphyr-

During the late sixties and the seventies of the last century,
several imvestigations were carned out on ironlll] metal-
Iporphyrins with aliphatic amines leading to the autoredudion of
the central metal |1.2) Later on, Catro et al., reparted that only
sterically unhindered alkylamines ame capable of reducing ferric
parphyrins |2 | Several ferrous big primary amine ] porphyrins wene
prepared by eduction of iron(lll} pomphyrinic ion complexes by
prmary amines with C-H proton adjacent to the MHz group |4 | This
is the case of the [Fe"TPPYRNH:}| coordination compounds
where RMHz = 1-butylamine, benzylamine, and phenethylamine
|4 More recently we reported the preparation, the spectroscopic
and structural characterizations of two iron 1) bis primary amine)
complexes [Fe"{ TCIPP)(BzNH )] (BzMH: = berzylamine |5] and

* Comesponding author
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inato and amp = 4 2-Aminoethyl Imorpholine) by reacting irondl11)
triflato  starting materials  [Fe"™ Porph) 50:CF:)] (Porph =
parphyrin] with an ewess of primary amines |G). It is noteworthy
that avery limited number of bisl amine) ferric metallopomphyrins
is reported in the literatume compared to the bis{primary amine)
ferrous porphyrins. These iron{lll] hexa-coordinated species only
have been observed at low temperature or in high dilution |78 L
Simonneaux et al. [9], reported for the first time the complete
characterization of a higamine ester] ferric  species
[Fe™(TPP)(NH2CHR 1z [50:CF: (with NH:CHR = 1-leucine methyl
ester; WHzOH{CORCH:)(CHICHs)z) In 2002, the same author re-
ported the molecular structure of another bis amine ester) namely
the  his{i-valine-methyl  esterf meso-tetraphenylpomphyrinata)
ironilll) ion complex [10]. In this paper, we describe the prepara-
tion, the W—visible and IR spectroscopic characterization, the
magnetic data, the cyclic voltammetry results and the maolecular
structure of the first example of an iron(lll) bis{primary amine)
with an aryl group adjpcent to the MH: group. This type aof



coordination compound is relevant to the membrane-embedded
oytochrome f From turnip chlomplast which has an unprece-
dented axial beme iron ligand: the amino temninus of the paly-
peptide chain | 11 L

2. Experimental section
21. Matericls and methods

All reagents employved were commercially available and were
used as received without further purification. The meso-tetralpara-
chlorophenyl jporphyrin (H:TCIPP] were prepamsd by using the
Alder and Longo method [12 L All reactions and manipulations for
the preparation of the ferric porphyrin derivatives wemn carried out
under aerobic conditions. The chloro and the triflato iron(II)
starting materials has been prepared using the litemture reported
methods | 13,04 | Fourier-tmnsformer IR s pectra were recorded an a
PerkinElmer Spectrum Twa FI-IR spedrometer and UV —visible
spectra were recorded with a WinASPECT PLUS (walidation Far
SPECORD PLUS version 4.2). Oyclic valtammetry (CV] & periment
was performed with a CH-660B potentiostat (CH Instruments ] at
mam temperature under an argon atmosphere in a standamd one-
compartment, three-electrode electrochemical cell. Tetra-n-buty-
lammonium hexafluorophosphate (TBAPFg) was used as the sup-
porting electralyte (02 M) in dichloromethane previously distillked
aver calcium hydride under argon. An automatic Ohmic drop
compensation procedure was systematically implemented before
the CW data were recorded with electrolytic solution containing the
studied compound at concentration of ca. 10~ M. CH Instruments
vitreous carbon (@ = 2 mm) waorking electmodes were polished
with 1 pm diamond paste belore each recording. The saturated
calomel electrode SCE (TBAPFE; 02 M in CHzCls ) redox couple was
used as the reference electrode. The potential of the ferrocens)
fermoenium mdox couple was used as an intemal reference
(037 V/SE experimental conditions) Temperature-dependent
magnetic susceptibility measurements on pobcrystalline sample
af (1) was made using a Quantum Design MPMS-5550U1T0 magne-
tormeter owver a temperature range of 2—300 K at a measuring feld
of 0.1 T. Magnetization versus magnetic field measurements of (1)
wiere carried out at 20 K in the field mnge 0-5 T. The amount aof
material used for the measurements was 1286 mg. Diamagnetic
correction af the constituent atoms of (1)was estimated From Pascal
constants | 15 with value —351.107% cm® mol L

22 Preparation of complex (1)

221 Synthesis of | e TCIPPPY PhEENH: }2)50 5(F3 1/2{ PhEtNH=)
H=z00 (1)

|[FéSTAPP)(S0CF: )] (50 mg 0.05 mmol) and 4-ethylaniline
(100 mg, 060 mmal ) were dissolved in dichlaromethane (10 mL).
The mixture was stirred at room temperature for 4 h. The solution
was filtered, and crystals of the complex were prepared by slow
diffusion of n-hexane into the dichloromethane solution. Yield
10 mg, 001 mmaol (20%). CggHea «ClyFsReMg 045 (12763 5); Caled. C
GL16; H 422; N 713; Found: C6125; H 4.31; N 7.26; LW—visible
[CH2Ck]: Amax (e 10~*): 496 (265), 555 (18) nm.

23 X-ray strucfure defermination

The data colledtion for (1) was performed with a Brulker APEXII
OCD Gemini ultra-diffractometer equipped with Cu-Ka mdiation
source (A = 154184 A). The intensity data was collected by the
rarrow frame method and the measurements of the data were
done at 100 K. The reflections were scaled and corrected for ab-

sorption effects by using the Crys Alis |16 L The structure was sobved

Fig. 1. ORTEP diagram of the [P TCIPPYPREMH ] fon complex (1), Elipsoids ane
drawm at 4 and the hydrogen atoms ane omatted for clanty.

by direct methods by using SIR-2004 [17] and refined by full-matrix
least-squares techniques an F£ by using the SHELXL-2014 program
[18]. The crystallographic data and structural refinement details of
complex (1) are shown in Table L

3. Results and discussion

2.1 Structural properties of [Fe' (TCIPPP) PREENH: l] SO (F3/
2 PREtNHz) "Hz0 (I}

Complex (1) crystallizes in the monoaclinic crystal system (P23/n

Table 1
Crystal data and structural refinement far [P="{TCIPPP Y PHESIH, L | 200008

2(PHESIH,) *H,0 (1L

Pormiulx Can Hans Oy FaPelg <045
Dk jg om™? 1446

pErmm Y GEES|
Formiula Weight 137635
Calour brown
Shape hlock
Sizefmm” 040 = 022 x0.12
TK) 102N K
Crystal System o nodi e
Spae Group P 2yin

a(A) 1643603)
b (A} 158603)
(A} 2I171%4)
al*} a0

] 9E51 %)
&) ad

VAT SBA36119)
Fi 4

PO0a | AYY il v

rad iation-type Cullz

@min ) 3438

Srma () TREE
Hedledtions measuned 4508
Independent reflections B3G5
Parameters 853

CoaF (£) 1028

R, (all datay 00411

wi; (all data 01053
oane 1563523

* Ry = EWo| — P o], vtz = (EIwW{lRl’ — WPl F | Ew (o’ P



Tahle 2

Wbﬂrﬂ lengths and angles for |l-'-|.JI|:'l1]!?|?|?| i PhE H b 50501 F2 PhEEHZ )
Distances (A) Angles (¥}
lran{ i} coordination polyhedron
Pe=—41 1.9814{186) M1 P2 BO8406)
P2 1995201 &) M1=-Fe=H4a 9006
Fe=—M3 1992601 5) M1-Pe=M3 172N E)
Fe= N4 1.9568(16) MS-P=ME 177 8N E)
PG 204351 8)
Fe S Z065018)
deethybmiline a2l ligand
CA5-MS 14452y (5 1-8E-F=1 120490
(5186 1440 F) CSE-C51-C52 119990149}
(51-C56 1.3FNI)
(51-C56 138N 3)

space groupl The iron{ll} cation is coordinated by four pyrrale N
atoms af the porphyrin macmoycle and the nitrogen atoms of two
frans 4-ethylaniline axial ligands in an octahedral geometry. The
asymméetric unit of our iron{lll} denvative is made by one
[Fe™ TCIPPP ¥ PhEtMHz)2[* ion complex and $0:CFF counterion,
half non-coordinated PhEtNH: molecule and one water malecule.
An OFTEP drawing of the [Fe™(TCIPP ¥ PhEtNH: )] ion complex is
illustated by Fiz 1. Selected bond distances and angles for this
compound are listed in Table 2

The distance between the central metal and the nitrogen atom
af the PHEtNH; axial ligand is 2.045(16) A which is close to those of
the related hisprimary amine) iron{ll) porphyrins  type
[Fe{TPP)(RMHz 2] [4 L It has been shown that the average equatorial
distance between the iron(lll) and the nitrogen atoms of the
porphyrin ring (Fe—Np) is related to the spin-state of the ferric

metalloporphyrin |19 L Thereby, for high-spin (HS) (5 = 5/2) com-
pleees, the Fe—Np bond length values are the longest (Table 3], g
for the |[Fe{TPP){Hz0)=I* ion complex, Fe—MNp amounts to 2.045 A
[20]. For ironilll) kw-spin (L5} (5 = 1/2) metalloparphyrins, the
Fe—Mp band values are smaller than those of the HS species and
range between 1998 A and 1952 A For (1), the Fe—MNp distance af
1.9915{16) A is anindicationthat this s pecies is aniron{ IIl) low-spin
(5= 1)2) porphynn complex

The porphyrin macrocycle of (1) pmesents a nearly planar
confirnation with maximum and minimum deviation from the
CogMy mean plan of 015 17) A and —0.12{24) A for atom C1 and C17
respectively while the iron(lll) central metal s practically in the
central of this mean plane (Fir 51-2)1 For the related 4-
cyanopyridine with the meso-tetrapheny lpomphyrin ion complex
[Fe™ (TPP)(4-CNpy)]* |21], the porphyrincore is very distorted due
to the interaction between the ortho hydrogens of the 4-
cyanopyridine axial ligands and the nitrogen of the porphyrin
macrocycle with a distance of -252 A Therefore, these ortho H af
the +CHpy axial ligand point away from the pyrmle nitrogens
(Fig. 2) For our bis(4-ethy laniline -iron( [17) derivative, due to the
presence of the amino group of the PhEtNH; axial ligand, the
interaction between the ortho H atoms of the phenyl group of the
axial ligand and the nitmogen of the pyrrales is weaker compared to
the bisl4-CHpy | imn(lll] species with a distance between the
Closest porphyrin nitrogen and the ortho H of the primary amine
axial ligand of about 3.00 A Consequently, the ortho protons of the
axial ligands nearly eclipse the closest Fe—Np vectors and e
parphyrin core of {1} is mther planar.

A | TAPPP)(PhEtNH:):[* ion complex is linked to a S0:CF3
counterion and a water molecule via N—H: -0 hydmogen bonds with
a N5—HS5:--01 and N6—H6: --04 distances of 2.119(7 ) A and 2962 2)

Tahle 3

Sedecied structural features of sewveral six=ooondinates ironill ) and iron |1} metalioponphyrins.
Complex Pe—Bip* (A) Pe—dan (A} Stat Spin Re=f
Iron{ i) metalloponphyrins
P TPPYF|** 21064 1966 52 122]
[Pef QEPY DME0  |+° 2037 2083 &2 Pl
[P TPPYHz O] * 2045 20A5 52 1149]
[P TPPY4-SdeH |+ 14948 19281 958 172 [24]
P TPPipyi]™ 14952 2005720001 172 [ 25]
[P TPPA-CHPy [T 19527 200X &) 172 |26
[Pe{ QEPY 30 Pyl ™ 1.994(2% 20E1(Z) 172 | 27]
[P TP Y 1 =Dl |+ 1988(20) 1973 6) 1.957(6) 172 il
[P TP Y -0 Py 14964(4) 19849 4) 12 P4l
[Pl TPPRCH 1 MO ) 194972 2{2HT) 172 110
[P TCIFPPY PhEtNH )2 |+ 1991 514 204516) 172 thix wark
Iron{ll) metad loporphyrins
[Pl TMIPF) {amplz [ 1988(2) 2N I 7
PeTPPR1 -BuMH: | |7 1498a{1) 205903 [l 4]
[P TPPBzMNH ) F 194924 2043 [l d
[P TP PhCHOH BHZ )] 1.989{4) i ek ey i 4]

* Fe—8p = average squatorial distanoe betweesn the iron and the nitrogen atoms of the porphyrin ning.

B fe—lax — iron-asdal ligand distance.
© TPF = memo-ietraphenylporphyrinain.
9 OEF - actasthyl porphyrinato,

® DMED = dimethyl sulioide.

¥ 4hleHim = d-methylimidirole.

8 S Mpy = d=cyanopyridine.

B 3flpy — 3-chilorapyridine.

! 1-eHim = 1=methylimidarnle.

B 4MMeapy — 4-{dimethybmino)pyridine.
¥ CgHiaM0; = wvaline- N methyl ester,

™ Tetrakis(4-metmyphenyl ) porphyrinatol
" amp = - 2-armi noethylimaor pholine.

? 1-BuMHz = 1-butylmine.

® BzMH; = benzylumine.

T PhiHzCHMHz = phenethylumine.



Fig. £ Drawing showang the deformation of the ponp byrm maonoc pde (top view jand the mieractons beteesn the nitmogen toms of the porphymn ning and the H ortho of theasmal
Eigands (hottom view) for: (2} [R TPP)4-Cpy |7 [ 21] and (b} [F" TOFPYFhESMz ) [ (1} Por our jon complex (1), only the MHz group and the ortho H of the d-=thyliniline are

shown

A respedtively. The counterion and the nearby water molecule are
linked together via the oxygen 04 of this water molecule and the
oyeen atom 02 of the 505CF; counterion [04—H4---02 distance is
2897(5) A](Fig. 2. Fig.51-3 and Tahles 51— 1). By the other hand, the

carbon C30 of a phenyl ring of a TCIPP moiety and the oxygen 03 of
a neighboring $0:CF5 counterion are weakly bonded via a C—H---0
non-cormventional H bond with a C31-H31---03 distance «of
3475(7) A (Fiz 2 and Fig 5-3) The three-dimensional

Fig_- 3. A partial view of the crystal packang of the tithe compound ploftted in projechon along the [100] direction
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Fig. 4 UV-visitle abxarption spectra of the [P TCIFPYS04(Fy)] starting material
and complex (1) in (HCL solution & concentrations of 208900 for [RTOP-
PS04 CFy] and 1751075 far (1.

supramalecular structure of (1) is further stabilized by the &—H ...
Cgintermalecular interactions between the C11 carbon of a pyrrole
ring af ane TCIPP porphyrinato and the centroid Cal4 of the pheny|
group of the 4-ethylaniine of an  adjacent [Fe™ TCIPPP)
(PHEtMH: k" ion complex (Fig. 51-2)

32 UV—visible and R

Fz 4 represents the UV—visible spectm of (1) and the
[Fe™ TCIPP)(504CF)] starting material. The dmac value of the Saret
band of owur iron{lll}-bis 4-ethylaniline] which is 416 nm is
redshifted compared to iron{ [l)-triflato starting material but very
close to thase af the imnlll-bis(amine primary] mes-tetraphe-
mylporphyrins [Fe™ TPPY NH-CHR }:|* related species |7] and ather
big substituted pyridine) and bis{substituted imidazole) ironilll)
metalloparphyrins (Table 4 ) Thus, the UV—visible data of (1) indi-
cate that in dichkbmomethane solution our Fe(lll} derivative is bexa
ooordinated type |Fe™ Porph)Lk|* where Porph s a meso-
porphyrin and L is a neutral N-donor axial ligand.

The IR spectrum of our ironi ) denvative (Fig. 51-1) echibits
strong absorption bands at 3122 and 1613 cm ™", attributed to the N-
H and the C-H stretching Frequency respectively of the 4
ethylaniline axial ligand. The presence of the triflate counterion is
confirmed by three absorption bands at 1256, 1153 and 626 cm ™!
[14] Thereby, the IR results confirm the presence of the 4
ethylaniline axial ligand and the 504CF5 counterion.
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Fig_6. Magnstization versus the applied magnetic fisdd at 20 K (a) expermental data
aof {I}. The black lne & the Brillouin function with g = 2

33 Magnelic doto

Magnetic properties were imvestigated for complex (1) via SQUID
magnetometty over the temperature range 2—300 K Plots of the
effective magnetic moment (paf) versus the temperature of the
palycrystalline samples ame illustrated in Fig 5 The pes values at
20K and 300 K are 210 pg and 2.30 g respectively which are

Table 4
LWV—visible data of our synthetic species and selected iran{ll) metallaparphyr ins.
Compound Soret band o [nm] (¢ 1077 (L mal~! a1 ) Q bamels e ae [num] (s 1077 (L mal~ " e 1) Ref
H,TaPP 420 (340} 515 (23), 548 (11). 593 (7). 646 (4) this wark
FPe{TCIPPY SO0 )] 206 (106} S15(11) this wark
Pe{TCIPPY PhESIHZ )]+ (1) 416 (265} 555 (18) this wark
e TPPYNHCHR)| 415 541, 5T [T
PN TMPY 4-NMePy | 1~ 415 554 588 28]
[Pei TMP |2 M g+ 417 560, 52 (28|
P TR 1 M 8 416 550, 580 28

* PhEtNHz = d==thylniline.

B TPP — meo-ietraphenylporphyrinain.

© MH2CHR = el eucine mesthy | ester.

d TP — meso-tetramesityl porhyrinato.

" 4MMePy — 4{dimethylamina)pyridine.
" 2eHim = Zomethylimi darale.

F 1MdeHim = 2-methylimidazole.
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Fig. 7. Cyciic volammaogram of ([). The sobvent & CHLL: and the concentration & ca
07 Min 02M THAFF;, 100 mis, witreous carhon wosking dectrods (8 = 2mmi).

appropriate for low-spin (5 = 1/2) irond 11} compounds with g = 2.
Increasing the temperature results in a gradual increase in the
magnetic moment. This increase can arise from cooperative in-
teractions between the |Fe"STOPPYFPhEtMH:):[F ion complexes
[Z9]. The field dependence of the magnetization, M =fH)at 2 K is
given in Fig 6 The stperimental magnetization (M) values are
compatible with the thearetical ones caloulated from the Brillouwin
function for 5 = 1/2 ground state and g = 2 for (1)

34, Cyclic voltommety

The eledmchemical behavior of (1) was studied by cyclic

valtammetry  (LV]  with  tet@-n-butylammonium  hexa-
fluorophosphate (TBAPFg) as the supporting electrolyte (0.2 M) in
the noncoomdinating sobvent dichloromethane under an argon
atmasphere. The OV of the species are illustrated in Fig. 7 and the
vahes of the halt potential waves of our derivative along with ather
related iron{ll) metalloporphynns are given in Table 5. The anodic
part of the oyclic voltammaogram of (1) includes one electron
reversible oxidation wave of the iron |Fe(lll)/Fe(lv]] (R1/01) with
Erjz value of 1.11 Vand a second one-electron irreversible cxidation
wave (02/R2) attributed to the axidation of the porphynn ring
where the By value is ~1.60 V. The cathodic part af the CV echibits
one-electmon reversible reduction wawve of the Fe(lll) to Fe(ll} (R3]
(3] with a half-potential value of —038 V while the one-electran
reversible reduction (R4/04) wave at Eyp ~ —123 V could be
attributed to the Fe(ll)Fe(l} reduction. In the literature, several
imvestigations by oyclic valtammetry on the Fellll)/Fe(ll) reduction
af ferric metalloporphyrins have been reported [20.37] and at-
tempts have been made to correlate the changes of the Eqpz | Fe( 111/
Fel 11)] value with metal spin state, axial-ligand coordination, ha-
sicity of the porphynin ring, counterion and the deformation of the
porphyrin core. For low-spin Fe(lll} pomphyrin species type
[Fe™ Porph)(Lk]*. (Pomph = meso aor f-pyrrole  substituted
parphyrin), where L is a N-donaor neutral planar axial ligand, it has
been noticed that the shift of the Eyp|Fe(lll)/Fe(ll}] toward more
positive values is related to distortion of the porphyrin core. Thus,
in the case af [Fe'{(TE‘F N 2—6F)py)zl” where [{TPPY 2—6F)} is the
meso-tetrakis 2, 6-difluorophenyljporphyrinato, the half-potential
of the Fe{ll)Fe{ll} reduction is 035 V |32]. In contrast, the
[Fe™ OEP)(1-NMelm)z)]* ion complex (OEP = octaethylpomphyrin
and 1-NMelm = 1-methylimidazole), the E|||2|_FE1:|||]I|'FE1:||]I value
is —0.39 V bor which the porphyrin macrocycle of the OEP por-
phyrinate is practically planar |32 | For our iron([I-TQOPF bis 4
ethylaniline) complex, the Eyp; |Fe(ll)/Fe(ll}] value is —038 V.
This is compatible with a ferric hexa-coordinated metallopomphyrin
with planar pomphyrin core which is the case of (1) (see crystallo-
graphic section).

Table 5
Blectrachemical data® for (I} and a selection of related iron{lll) metlloporphyring in (H20b (exoeptions are indicaed |
Complex Ring oxidatian Ohaid ations Reductions Ref.
Fe{INFe(IV) Fe{lITPefll) Fe{ L))
By B Eyz
[P TRy 4-CHpy e = = = 034 = | 32]
[P TR =M bdebm g+ = = L - EY
[P TPPX 26} py b |*5 - - 038 - 1]
[P OEPY py )] ™ - - ~{L16 - Et]
[ P CEPY e ) = - ~139 - EL]
[P OB 4-NH Pyl ™ = -39 - Et]
[Fe TOEF malkl]™ 1549 123 -2 - Ell
[P TR N b - - -0 - 52
[P TAEP N1 Ak - - -7 = [ 32]
[P TP 2 =Mt ) |+ - - - - EY
[P="S TCIPPPR PhEtMH )] (1) 160 111 ~138 -1.23 this work

* The potentials are reported versus S0
® Eyp = halFwave patential.

© TPP = meza-tetraphenylporphyrimta.
9 |n DMF saobvent.

* d-{MNpy = d-cyanaopyridine.

! 1MdeHlm = 1-methylimidazale.

8 {(TPPY2—6F)} = meso-tetralds(2 S=difl voro phenyljporphyminato.
B OEF — actasthylporphyrinan.

! MMdeHIm = Memethylimidazale.

! 4-NHzPy = S-aminopyridine)

¥ pyz = pyrazine.

! TMP - meso-tetramesitylparhyrinata.
T 2MdeHim = Z-methylimid azole.



4. Conclusion

The synthesis, the molecular structure, the magnetic, the
UW—visible, the IR and the oyclic voltammetry data of a new hexa-
coordinated ferric complex bearing M-donor axial ligand with an
alpha aryl carbon of anamino group (1) is reported herein using the
meso-tetralpara-chlorophenyl jporphyrin. This is the first example
of a hexa-coordinated amino iron(lll} porphyrin complex because
the reaction of a primary amine with an iron{ I} metalloporphyrin
leads to the autoredudtion of the center metal and a hexa-
coordinated iron(ll} porphyrin species is formed. The magnetic
data are appropriate of a low-spin (5 = 1/2) iron(lll} metak
loporphyrin which is confirmed by the value of the average equa-
torial distance (Fe—MNp)between the central metal and the nitrogen
atoms of the porphyrinato ligand. The interactions between the
hydrorens of the phenyl group of the trans two 4-ethylaniline axial
ligands and the N atoms of the pyrrole of the TOPP maiety are weak
compared to the bigsubstituted pyridine) iron(Ill) metalk
lporphyrins leading to a planar porphyrin core with a neady
eclipsed H protons of the 4-ethylaniline ligands and the closest
Fe—Mp vectors. The planarity of the porphyrin macrocycle is also
related to the shift of the Eqp|Fe(lll)/Fe(ll}] of complex (I} toward
more negative value. The crystal packing of our iron{Ill) bis4-
ethyaniline) species is made by a three-dimensional supramalec-
ular structure stahilized by N—H.--0 and 0—H .0 hydrogen bonds
as well as the non-comeentional C—H---0 and C—H---C intermao-
lecular interactions where Cgis the centroid of a phenyl ring of the
4-ethyaniline axial ligand.
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