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Introduction

Transition metal complexes of Schiff base ligands have been widely investigated because they can be formed as stable complexes under various coordination geometries and oxidation states [START_REF] Vigato | The challenge of cyclic and acyclic schiff bases and related derivatives[END_REF][START_REF] Karmakar | A comprehensive overview of the orientation of tetradentate N 2 O 2 donor Schiff base ligands in octahedral complexes of trivalent 3d metals[END_REF][START_REF] Camp | Ferrocene-Based Tetradentate Schiff Bases as Supporting ligands in Uranium Chemistry[END_REF][START_REF] Hylland | Zinc Schiff Base Complexes Derived from 2,2′-Diaminobiphenyls: Solution Behavior and Reactivity towards Nitrogen Bases[END_REF][START_REF] Liu | Recent developments in penta-, hexa-and heptadentate Schiff base ligands and their metal complexes[END_REF]. They have found a plethora of applications in various branches of science [START_REF] Brodowska | Schiff bases: Interesting range of applications in various fields of science[END_REF], such as, for instance, in catalysis [START_REF] Santoro | Synthesis of Biodegradable Polymers: A Review on the Use of Schiff-Base Metal Complexes as Catalysts for the Ring Opening Polymerization (ROP) of Cyclic Esters[END_REF][START_REF] Das | Schiff base-derived homogeneous and heterogeneous palladium catalysts for the Suzuki-Miyaura reaction[END_REF], molecular magnetism [START_REF] Mondal | Effect of Axial Ligands on Easy-Axis Anisotropy and Field-Induced Slow Magnetic Relaxation in Heptacoordinated Fe II Complexes[END_REF][START_REF] Rajnák | Effect of the Distant Substituent to Slow Magnetic Relaxation of Pentacoordinate Fe(III) Complexes[END_REF], as nonlinear optics (NLO) molecular materials [START_REF] Di Bella | Zinc(II) as a Versatile Template for Efficient Dipolar and Octupolar Second-Order Nonlinear Optical Molecular Materials[END_REF][START_REF] Rigamonti | Solid-State Nonlinear Optical Properties of Mononuclear Copper(II) Complexes with Chiral Tridentate and Tetradentate Schiff Base Ligands[END_REF][START_REF] Celedón | Palladium (II) complexes of tetradentate donor-acceptor Schiff base ligands: synthesis, spectral, structural, thermal and NLO properties[END_REF], and for their remarkable bioactivity [START_REF] Arulmurugan | Biological activities of Schiff base and its complexes: A review[END_REF][START_REF] Hossain | Selected Schiff base coordination complexes and their microbial application: a review[END_REF][START_REF] De Fátima | Schiff bases and their metal complexes as urease inhibitors -A brief review[END_REF]. Schiff base complexes have also been used as molecular building blocks in the development of multimetalic and new materials [START_REF] Mondal | Development of multi-metallic complexes using metal-salen complexes as building blocks[END_REF][START_REF] Freire | Metallo(salen) complexes as versatile building blocks for the fabrication of molecular materials and devices with tuned properties[END_REF]. In particular, the design and synthesis of iron complexes with Schiff base ligands play a major role in the coordination chemistry of this earth abundant and biocompatible element. Indeed, inherent potentials of these complexes are their importance as biomimetic functional models for iron-containing enzymes [START_REF] Chatterjee | Phenoxazinone synthase activity of two iron(III) complexes comprising the same Schiff base ligand: Biomimetic functional model and mechanistic investigation[END_REF][START_REF] Roy | Phenoxazinone synthase mimicking activity of a dinuclear copper(II) complex with a half salen type Schiff base ligand[END_REF], in medicinal chemistry [START_REF] Lange | Iron(III)-Salophene: An Organometallic Compound with Selective Cytotoxic and Anti-Proliferative Properties in Platinum-Resistant Ovarian Cancer Cells[END_REF][START_REF] Basu | Iron(III) Complexes of a Pyridoxal Schiff Base for Enhanced Cellular Uptake with Selectivity and Remarkable Photocytotoxicity[END_REF][START_REF] Deeb | Studies on the stability of the anticancer-active [N,N'-bis(salicylidene)-1,2-phenylenediamine]chloridoiron(III) complex under pharmacological-like conditions[END_REF], as catalysts [START_REF] Mesbahi | A novel binuclear iron(III)-salicylaldazine complex; synthesis, X-ray structure and catalytic activity in sulfide oxidation[END_REF][START_REF] Zhou | Salen-Based Conjugated Microporous Polymers for Efficient Oxygen Evolution Reaction[END_REF][START_REF] Nichols | Electrocatalytic Reduction of CO 2 to Formate by an Iron Schiff Base Complex[END_REF], and as molecular materials based on spin crossover behavior [START_REF] Pogny | Impact of Substituent Variation on the Presence of Thermal Spin Crossover in a Series of Mononuclear Iron(III) Schiff Base Complexes with Terminal Pseudohalido Co-ligands[END_REF][START_REF] Kumar | Spin-crossover in iron(II)-Schiff base complexes[END_REF][START_REF] Martinho | Spin Crossover in 3D Metal Centers Binding Halide-Containing Ligands: Magnetism, Structure and Computational Studies[END_REF][START_REF] Schönfeld | Iron(II) Spin Crossover Complexes Based on a Redox Active Equatorial Schiff-Base-Like Ligand[END_REF]. On the other hand, both divalent and trivalent iron complexes of tetradentate Schiff base ligands have been taken under consideration since they exhibit unique coordination chemistry. Complexation of Fe(III) ions to diprotic Schiff base proligands having [N 2 O 2 ] core generates a platform from which mixed-ligand species can be built up in presence of various co-ligands (halides, pseudohalides, solvent molecules or N-containing heterocycles) [START_REF] Gerloch | The Preparation and Magnetic Properties of Some Schiff Base-Iron(III) Halide Complexes[END_REF][START_REF] Bhattacharjee | Synthesis, reactivity, thermal, electrochemical and magnetic studies on Iron(III) complexes of tetradentate Schiff base ligands[END_REF][START_REF] Jana | Syntheses, characterization and X-ray crystal structures of hexa-coordinated monomeric and oxo-bridged dimeric Fe(III) compounds with salen-type Schiff bases[END_REF][START_REF] Shaghaghi | Iron(III) complexes with N 2 O 2 -donor salophen and azide ligands: Crystal structure, experimental and theoretical studies[END_REF]. Depending on the lability of the co-ligands, such mixed-ligand complexes could serve as potential precursors for the construction of more sophisticated structures. Among the pseudo-halides, the NCS -thiocyanate anion is an incredibly versatile ambidentate ligand with two donor atoms [START_REF] Burmeister | Ambidentate ligands, the schizophrenics of coordination chemistry[END_REF], known to coordinate to metal ions in both terminal and bridging modes. The sulfur and nitrogen ends are soft and hard type bases, respectively [START_REF] Pearson | Hard and soft acids and bases: the evolution of a chemical concept[END_REF]. The NCS -anion can be bonded to a metal ion either through the N atom (M-N=C=S, isothiocyanate) or the S atom (M-S-C≡N, thiocyanate), depending on the nature of the metal and/or of the ancillary ligands, giving rise to linkage isomers [START_REF] Turco | Co-ordination of the Thiocyanate Group in Inorganic Compounds[END_REF][START_REF] Baer | Infrared Spectroscopic Analysis of Linkage Isomerism in Metal-Thiocyanate Complexes[END_REF]. It can also readily bridge different metal ions through its terminal donor atoms, forming double µ 1,3 -thiocyanato bridged dimers [START_REF] Roy | Synthesis, characterization and photocatalytic activity of a dinuclear thiocyanate bridged cadmium(II) Schiff base complex[END_REF][START_REF] Khan | End-on cyanate or end-toend thiocyanate bridged dinuclear copper(II) complexes with a tridentate Schiff base blocking ligand: synthesis, structure and magnetic studies[END_REF][START_REF] Ghorai | Azido and thiocyanato bridged dinuclear Ni(II) complexes involving 8-aminoquinoline based Schiff base as blocking ligands: Crystal structures, ferromagnetic properties and magneto-structural correlations[END_REF], or one-dimensional polynuclear complexes [M-NCS-M] n [START_REF] Li | A one-dimensional chain compound [Cu(im2py)SCN 2 ] n exhibiting strong ferromagnetic coupling[END_REF]43]. An uncommon dinuclear Fe(II) complex featuring both end-toend bridging and terminal thiocyanato ligand has also recently been described [START_REF] Donacier Mekuimemba | On the Magnetic Coupling and Spin Crossover Behavior in Complexes Containing the Head-to-Tail [Fe II 2 (μ-SCN) 2 ] Bridging Unit: A Magnetostructural Experimental and Theoretical Study[END_REF]. Hard acids Fe(II) and Fe(III) ions, like other first-row transition metals, form the isothiocyanate isomer by way of M-NCS coordination [START_REF] Schlamp | Synthesis of Anionic Spin Crossover Complexes with Schiff Base like Ligands[END_REF][START_REF] Koman | Crystal structures and Hirshfeld surface analysis of (cat) 2 [Fe III ( 3 -dipic)(NCS) 3 ] and (cat)[Fe III ( 3 -dipic)(H 2 O)(NCS) 2 ] (dipic = dipicolinate)[END_REF], generating a stable «hard-hard» Fe-N interaction [START_REF] Burmeister | Ambidentate ligands, the schizophrenics of coordination chemistry[END_REF][START_REF] Pearson | Hard and soft acids and bases: the evolution of a chemical concept[END_REF].

Thus, insertion of N-bound NCS -co-ligand in the coordination sphere of the iron(III) center of the Schiff base complexes leads to the formation of mostly mononuclear six-coordinate iron(III)

[Fe(N 2 O 2 )(L)(NCS)]-type compounds [START_REF] Jana | Syntheses, characterization and X-ray crystal structures of hexa-coordinated monomeric and oxo-bridged dimeric Fe(III) compounds with salen-type Schiff bases[END_REF][START_REF] Gullotti | Optically active complexes of Schiff bases. Part 3. Complexes of iron(III) with quadridentate Schiff bases derived from salicylaldehyde[END_REF][START_REF] Chiang | Second-Order Non-Linear Optical Properties of Fe(Salen) Complexes[END_REF][START_REF] Furutachi | Fe II Pb II and Fe III complexes of macrocyclic compartmental ligands: different cyclization in stepwise template synthesis using Fe II /Pb II or Fe III /Pb II pairs[END_REF][START_REF] Bhattacharjee | Synthesis, structural characterization, and DFT studies of new mixed-ligand iron(III) Schiff-base complexes[END_REF][START_REF] Nikhil Raj | Syntheses, X-ray structures, electrochemical properties and biological evaluation of mono-and dinuclear N 2 O 2 -donor ligand-Fe systems[END_REF], while reported corresponding five-coordinate Fe(III) derivatives [Fe(N 2 O 2 )(NCS)] are scarce [START_REF] Gullotti | Optically active complexes of Schiff bases. Part 3. Complexes of iron(III) with quadridentate Schiff bases derived from salicylaldehyde[END_REF][START_REF] Zare | Synthesis and study of complexes of tetradentate Schiff base and bridging ligand of thiocyanate with transition metals of Fe[END_REF]. Beneficially, the free sulfur atom allows the anchoring of the metal complex on gold nanoparticles [START_REF] Mayer | Functionalization of Gold Nanoparticles by Iron(III) Complexes Derived from Schiff Base Ligands[END_REF].

Herein we report on the synthesis and full characterization of two new neutral pentacoordinate iron(III) complexes featuring unsymmetric tetradentate Schiff base ligands substituted by either a pair of acceptor (L A : 4-fluorophenyl/nitro) or donor (L D : ferrocenyl [START_REF] Astruc | Why is Ferrocene so Exceptional?[END_REF]/methoxy) groups, with terminal N-coordinated isothiocyanato co-ligand. Both mixed-ligand complexes of the type [Fe(L A /L D )(NCS)] 3 and 4, respectively, were prepared starting from their previously reported corresponding pentacoordinated chloro iron(III) precursors 1 and 2 [START_REF] Cisterna | Pentacoordinated Chloro-Iron(III) Complexes with Unsymmetrically Substituted N 2 O 2 Quadridentate Schiff-Base Ligands: Syntheses, Structures, Magnetic and Redox Properties[END_REF], upon reaction with sodium thiocyanate (see formulas in Scheme 1). Complex 3 was structurally characterized. The existence of intermolecular interactions is supported by Hirshfeld surface analysis and quantified by 2D fingerprint plots [START_REF] Spackman | A novel definition of a molecule in a crystal[END_REF][START_REF] Mckinnon | Hirshfeld surfaces: A New Tool for Visualising and Exploring Molecular Crystals[END_REF]. Magnetic investigations revealed that 3 stays in the high-spin (HS) state over the whole temperature range. Scheme 1 Synthesis of the isothiocyanate-iron(III) Schiff base complexes 3 and 4.

Experimental Section

Materials and physical measurements

All manipulations were performed under dry nitrogen atmosphere using standard Schlenk techniques. Solvents were dried and distilled according to standard procedures [START_REF] Armarego | Purification of Laboratory Chemicals[END_REF]. Reagents were purchased from commercial suppliers and used without further purification. The chloroiron(III) precursors 1 and 2 were synthesized according to the published procedure [START_REF] Cisterna | Pentacoordinated Chloro-Iron(III) Complexes with Unsymmetrically Substituted N 2 O 2 Quadridentate Schiff-Base Ligands: Syntheses, Structures, Magnetic and Redox Properties[END_REF]. Solidstate FT-IR spectra were recorded on a Perkin-Elmer Model 1600 FT-IR spectrophotometer with KBr disks in the 4000 to 450 cm -1 range. Electronic spectra were obtained with a Thermo Scientific Model Helios Omega 76006 v8.0 spectrophotometer. High resolution electrospray ionization mass spectra (HRMS-ESI + ) were conducted on a Bruker MAXI 4G or Thermo Fisher Scientific Q-Exactive mass spectrometer in positive mode, at the Centre Régional de Mesures Physiques de l'Ouest (CRMPO, Université de Rennes 1, France). Elemental analyses were carried out on a Thermo-Finnigan Flash EA 1112 CHNS/O analyzer by the Microanalytical Service of the CRMPO. The temperature dependences of the magnetizations for powdered samples have been measured with a SQUID magnetometer (Quantum design MPMS-XL5) operating between 2 and 300 K at a constant field of 2 kØe below 20 K and 10 kØe above. The experimental data have been corrected from the sample holder diamagnetism and the intrinsic diamagnetism estimated from the Pascal's tables [START_REF] Bain | Diamagnetic Corrections and Pascal's Constants[END_REF]. Melting points were determined in evacuated capillaries on a Kofler Bristoline melting point apparatus and were not corrected.

Synthesis of the isothiocyanate complex 3

A Schlenk tube containing a magnetic stirring bar was charged with 300 mg (0.590 mmol; 1 equiv) of precursor 1 and 292 mg (3.60 mmol; 3 equiv) of sodium thiocyanate. Ethanol (10 mL) was then added and the reaction mixture refluxed for 8 h. Upon cooling to room temperature, the solvent was evaporated under reduced pressure, and the residue extracted with dichloromethane.

The extracts were combined and evaporated to dryness under vacuum. Yield: 287 mg (93 %) of a microcrystalline dark brown solid. Recrystallization by slow diffusion of diethyl ether into a saturated dichloromethane solution of the complex afforded black single crystals suitable for X- 

(vs) ν(NCS), 1606 (s) ν(C ••• N), 1560 (w), 1546 (s), 1492 (s) ν asym (N ••• O), 1320 (s) ν sym (N ••• O), 1100 m ν(C-F).

Synthesis of the isothiocyanate complex 4

The synthesis of the dark brown microcrystalline solid 4 is similar to that described above for 3, 

using

X-Ray crystal structure determination

A clear dark red block -shaped crystal of 3 was mounted on top of glass fibers in a random orientation. Intensity diffraction data were collected at 296(2) K on a Bruker D8 QUEST diffractometer equipped with a bidimensional CMOS Photon100 detector, using graphite monochromated Mo-K radiation (λ = 0.71073 Å). The diffraction frames were integrated using the APEX3 package [START_REF]APEX3 Package, APEX3, SAINT and SADABS[END_REF], and were corrected for absorptions with SADABS. The structure of 3

was solved with the SHELXS [START_REF] Sheldrick | A short history of SHELX[END_REF] structure solution program by Direct Methods and refined with the SHELXL [ES5] refinement package by Least Squares minimization using the OLEX2

program [START_REF] Dolomanov | OLEX2: a complete structure solution, refinement and analysis program[END_REF]. Non-hydrogen atoms were refined with anisotropic displacement parameters. All hydrogen atoms were included in their calculated positions, assigned fixed isotropic thermal parameters and constrained to ride on their parent atoms. Disordered dichloromethane solvate molecule was modelled using solvent mask [START_REF] Jiang | Protein Hydration Observed by X-ray Diffraction[END_REF] and BYPASS routine [START_REF] Van Der Sluis | BYPASS: an effective method for the refinement of crystal structures containing disordered solvent regions[END_REF]. A summary of the details about crystal data, collection parameters and refinement are documented in Table 1, and additional crystallographic details are in the CIF file. ORTEP views were drawn using OLEX2 software [START_REF] Dolomanov | OLEX2: a complete structure solution, refinement and analysis program[END_REF]. and vdW raddi of the atoms, was calculated using Eq. 1, where d e and d i are the distance from the Hirshfeld isosurface to the nearest external and internal nucleus, respectively, and vdW is the van der Waals raddi of atoms taken from the literature [START_REF] Bondi | van der Waals Volumes and Radii[END_REF].

The electrostatic potentials were mapped on the Hirshfeld surfaces [START_REF] Spackman | Electrostatic potentials mapped on Hirshfeld surfaces provide direct insight into intermolecular interactions in crystals[END_REF], using the 6-31G(d, p) basis set [START_REF] Becke | Density-functional thermochemistry. III. The role of exact exchange[END_REF] at B3LYP level of theory [START_REF] Ditchfield | Self-Consistent Molecular-Orbital Methods. IX. An Extended Gaussian-Type Basis for Molecular-Orbital Studies of Organic Molecules[END_REF] over a range of ± 0.002 au. For the generation of fingerprint plots the bond lengths of hydrogen atoms involved in interactions were normalized to standard neutron values (C-H = 1.083 Å, N-H = 1.009 Å, O-H = 0.983 Å) [START_REF] Allen | Tables of bond lengths determined by X-ray and neutron diffraction. Part 1. Bond lengths in organic compounds[END_REF].

The intermolecular energies of the molecular pairs in the crystal packing were calculated, at B3LYP/6-31G(d,p) level of theory, in cluster of radius 3.8 Å around the molecule [START_REF] Parkin | Comparing entire crystal structures: structural genetic fingerprinting[END_REF].

Results and discussion

Synthesis and characterization

The neutral iron(III) complexes 3 and 4 were readily prepared by reacting their known corresponding chloro-Fe(III) precursors 1 and 2 [START_REF] Cisterna | Pentacoordinated Chloro-Iron(III) Complexes with Unsymmetrically Substituted N 2 O 2 Quadridentate Schiff-Base Ligands: Syntheses, Structures, Magnetic and Redox Properties[END_REF] with sodium thiocyanate in refluxing ethanol for 8 h. A simple scheme showing the synthesis of the two complexes is depicted in 

Infrared spectroscopy

The solid-state FT-IR spectra of complexes 3 and 4 show a quite similar absorption band pattern to that of their chloro-iron(III) precursors 1 and 2, respectively (see Figs S1 andS2),

suggesting the analogy of their molecular structures [START_REF] Cisterna | Pentacoordinated Chloro-Iron(III) Complexes with Unsymmetrically Substituted N 2 O 2 Quadridentate Schiff-Base Ligands: Syntheses, Structures, Magnetic and Redox Properties[END_REF]. Both spectra present the characteristic strong ν(C=N) stretching vibration of the azomethine group at 1606 and 1616 cm -1 , respectively.

The lowering of the positions of these bands indicates the coordination of the imine nitrogen to the metal centers [START_REF] Cisterna | Pentacoordinated Chloro-Iron(III) Complexes with Unsymmetrically Substituted N 2 O 2 Quadridentate Schiff-Base Ligands: Syntheses, Structures, Magnetic and Redox Properties[END_REF]. Two strong bands at 1492 and 1320 cm -1 , due to the asymmetric and symmetric vibrational modes of the nitro substituent, are additionally seen in the spectrum of 3 (Fig. 1) [START_REF] Cisterna | Synthesis, spectral, electrochemical, crystal structures and nonlinear optical properties of unsymmetrical Ni(II) and Cu(II) Schiff base complexes[END_REF]. Besides, the strong sharp absorption bands at 2014 and 2062 cm -1 observed in the spectra of 3 and 4, respectively (Figs. 1 andS2), correspond to the thiocyanate group stretching frequencies [START_REF] Bailey | Infrared spectra of complexes of the thiocyanate and related ions[END_REF]. In the case of 3, the band at 2014 cm -1 is confidently attributed to the asymmetric stretching vibration of the N-bonded terminal SCN -moiety as ascertained from the X-ray diffraction study (see section 3.3 below). The situation is less straightforward for complex 4 for which no crystal structure is available. However, based on previous observations [START_REF] Jana | Syntheses, characterization and X-ray crystal structures of hexa-coordinated monomeric and oxo-bridged dimeric Fe(III) compounds with salen-type Schiff bases[END_REF][START_REF] Koman | Crystal structures and Hirshfeld surface analysis of (cat) 2 [Fe III ( 3 -dipic)(NCS) 3 ] and (cat)[Fe III ( 3 -dipic)(H 2 O)(NCS) 2 ] (dipic = dipicolinate)[END_REF][START_REF] Gullotti | Optically active complexes of Schiff bases. Part 3. Complexes of iron(III) with quadridentate Schiff bases derived from salicylaldehyde[END_REF][START_REF] Chiang | Second-Order Non-Linear Optical Properties of Fe(Salen) Complexes[END_REF][START_REF] Furutachi | Fe II Pb II and Fe III complexes of macrocyclic compartmental ligands: different cyclization in stepwise template synthesis using Fe II /Pb II or Fe III /Pb II pairs[END_REF][START_REF] Bhattacharjee | Synthesis, structural characterization, and DFT studies of new mixed-ligand iron(III) Schiff-base complexes[END_REF][START_REF] Nikhil Raj | Syntheses, X-ray structures, electrochemical properties and biological evaluation of mono-and dinuclear N 2 O 2 -donor ligand-Fe systems[END_REF] and despite the increase of electron density brought about by the two donor substituents that could increase the polarisability of the iron(III) center [START_REF] Pearson | Hard and soft acids and bases: the evolution of a chemical concept[END_REF], the strong stretching vibration observed at 2062 cm -1 in the spectrum of 4 (Fig. S2) could also be confidently assigned to the SCN -co-ligand bound via its nitrogen atom to the iron(III) ion. Moreover, the steric hindrance of the ferrocenyl substituent might disfavor the formation of a bent Fe-SCN coordination mode. The Fe-NCS way of coordination in both 3 and 4 can be explained using the hard-soft acid-base (HSAB) Principle [START_REF] Pearson | Hard and soft acids and bases: the evolution of a chemical concept[END_REF]. Indeed, during the ligand exchange reaction, the axial chlorido ligand of 1 and 2 is substituted with the thiocyanate anion to form the pentacoordinated isothiocyanateiron(III) counterparts 3 and 4, respectively, in which the SCN -group is coordinated to the iron(III) metal center (a hard acid) through the nitrogen atom (a hard base).

Fig. 1 FT-IR spectrum of the isothiocyanate-iron(III) complex 3 in the 2150-1000 cm -1 range.

Description of the X-ray crystal structure of 3

The molecular structure along with numbering scheme for selected atoms of complex 3 is shown in Fig. 2. Bond lengths and angles for the first iron(III) coordination sphere are provided in Table 2, whereas the other relevant bond distances and angles are gathered in Table S1 (Supplementary Material). Complex 3 crystallizes in the triclinic centrosymmetric space group P ̅ with one molecule per asymmetric unit. It is a mononuclear Fe(III) compound in which the iron center has a distorted five-coordinate geometry. The ferric ion is coordinated to a tetradentate unsymmetrically-substituted electron-withdrawing N 2 O 2 Schiff base framework that constitues the basal plane. The axial site is filled with one thiocyanate ion as terminal ligand, finishing its coordination polyhedron (Fig. 2). The structure of compound 3 is reminiscent of that of its pentacoordinated chlorido precursor 1 [START_REF] Cisterna | Pentacoordinated Chloro-Iron(III) Complexes with Unsymmetrically Substituted N 2 O 2 Quadridentate Schiff-Base Ligands: Syntheses, Structures, Magnetic and Redox Properties[END_REF], and to the best of our knowledge, 3 is the first pentacoordinated isothiocyanate iron(III) complex featuring a salen/salphen-type core to be structurally characterized. 2) are almost identical to their respective ones in the chloro-iron(III) precursor 1 [START_REF] Cisterna | Pentacoordinated Chloro-Iron(III) Complexes with Unsymmetrically Substituted N 2 O 2 Quadridentate Schiff-Base Ligands: Syntheses, Structures, Magnetic and Redox Properties[END_REF]. However, the Fe-N bond distances of 2.0622 [START_REF] Chatterjee | Phenoxazinone synthase activity of two iron(III) complexes comprising the same Schiff base ligand: Biomimetic functional model and mechanistic investigation[END_REF] and 2.090(2) Å, similar to those observed in the pentacoordinated isothiocyanate-iron(II) species [START_REF] Schlamp | Synthesis of Anionic Spin Crossover Complexes with Schiff Base like Ligands[END_REF] but shorter than those found in the pseudo-octahedral counterparts [START_REF] Jana | Syntheses, characterization and X-ray crystal structures of hexa-coordinated monomeric and oxo-bridged dimeric Fe(III) compounds with salen-type Schiff bases[END_REF][START_REF] Furutachi | Fe II Pb II and Fe III complexes of macrocyclic compartmental ligands: different cyclization in stepwise template synthesis using Fe II /Pb II or Fe III /Pb II pairs[END_REF][START_REF] Nikhil Raj | Syntheses, X-ray structures, electrochemical properties and biological evaluation of mono-and dinuclear N 2 O 2 -donor ligand-Fe systems[END_REF], clearly suggest that the iron(III) ion is in the high-spin state, and this matches the magnetic data (see section 3.6 below).

Coordination of the tetradentate Schiff base ligand forms one five-membered and a pair of six-membered chelate rings with the central Fe(III) metal ion. The respective chelate bite angles are 77.86(7)°, 86.49(7)° and 89.09(8)° (Table 2). The two O-Fe-N angles are about 150° (Table 2), and the planes of the Table 2 Selected bond distances (Å) and angles (°) for the first Fe(III) coordination sphere of compound 3.

Bond lengths

Fe 

Hirshfeld surface analysis

Hirshfeld surface analysis [START_REF] Spackman | A novel definition of a molecule in a crystal[END_REF][START_REF] Mckinnon | Hirshfeld surfaces: A New Tool for Visualising and Exploring Molecular Crystals[END_REF][START_REF] Spackman | Hirshfeld surface analysis[END_REF] was carried out to verify the contributions of the different intermolecular interactions of compound 3 in the crystal structure (Fig. 3), where these Another type of weak interactions is also observed in the Hirshfeld Surface analysis. For Finally, energy framework was analysed for a better understanding of the packing and topology of the crystal structure and the supramolecular rearrangement (Fig. S4). According to the total intermolecular contacts contribution, the supramolecular structure of this compound generate an antiparalell one dimensional chain along the aaxis. The tube direction of the energy framework allows to conclude that the formation of crystal structure is directed just by centrosymmetry elements, specifically an inversion center. This rearrangement allows the formation of another weak interactions in the crystal structure. The results of the calculations revealed that dispersion interactions exhibit approximately ladder shape energy topologies. The small value of electrostatic energy versus dispersion energy in compound 3 is attributed to the absence or few classical hydrogen bonds interactions, despite of several number of interactions in the crystal packing (see Table S2 for more details).

Electronic absorption spectroscopy

UV-vis absorption spectra of complexes 3 and 4 were recorded in CH 2 Cl 2 medium at room temperature in the range 200-800 nm. Both experimental and deconvoluted spectra are displayed in Fig. 5. The deconvoluted spectral data are collected in Table 3. The high-energy bands in the range 248-342 nm were attributed to intra-ligand π-π*/n-π* charge transfer (ILCT) transitions of the aromatic rings and imine and thiocyanate groups. The band at 384 and 351 nm for 3 and 4, respectively, could be asssigned to the n-π* transition of the non-bonding electrons of the sulfur of the isothiocyanate moiety [START_REF] Lindoy | Reactions involving metal complexes of sulfur ligands[END_REF]. The absorption bands observed in the visible region (472 and 446 nm, Table 3) were typical of the ligand-to-metal charge transfer (LMCT) transitions of phenolato and pseudohalido ligands to the iron(III) metal center [START_REF] Masárová | Šalitroš, crossover and high spin electroneutral mononuclear iron(III) Schiff base complexes involving terminal pseudohalido ligands[END_REF][START_REF] Basak | Synthesis, characterization and catechol oxidase mimicking activity of two iron(III) schiff base complexes[END_REF]. Moreover, the band at 514 nm for 3 and at 538 nm for 4 could be indicative of high-spin species [START_REF] Cisterna | Pentacoordinated Chloro-Iron(III) Complexes with Unsymmetrically Substituted N 2 O 2 Quadridentate Schiff-Base Ligands: Syntheses, Structures, Magnetic and Redox Properties[END_REF][START_REF] Matsumoto | Synthesis and Characterization of Iron(III) Complexes with Unsymmetrical Quadridentate Schiff Bases, and Spin Equilibrium Behavior in Solution[END_REF]. 3.17

Magnetic properties

The thermal variation of the molar magnetic susceptibility,  M , has been measured for a powdered sample of compound 3 (Fig. 6) At room temperature (300 K),  M T is equal to 4.13 cm 3 K mol -1 that is very close to the expected value (4.375 cm 3 K mol -1 ) for high spin iron(III) (S=5/2) with g = 2.00.  M T remains quasi constant on cooling down to 50 K then drops more and more rapidly to reach 0.97 cm 3 K mol -1 at 2 K. Clearly, such a decrease cannot only be due to local magnetic anisotropy (zero-field splitting) of high spin iron(III) center for which low temperature limit of  M T should not be lower than 2.5 cm 3 K mol -1 [START_REF] Kahn | Molecular Magnetism[END_REF]. One should in fact consider the combined effect of local anisotropy and intermolecular antiferromagnetic interactions to explain the low temperature decrease. In the absence of crystallographic structure for 4 we have not envisaged to measure magnetic properties to not over interpret the results. 

Conclusions

In 
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Scheme 1 .

 1 Scheme 1. Both complexes were isolated in excellent yields (> 80 %) as dark brown microcrystalline solids. They are stable under air and moisture, exhibit good solubility in polar organic solvents such as ethanol, dichloromethane, acetonitrile and dimethylsulfoxide (DMSO), but are insoluble in diethyl ether and hydrocarbons.

Fig. 2 3 (

 23 Fig. 2 Molecular structure of complex 3 with numbering scheme for selected atoms. Hydrogen atom are omitted for clarity. Thermal ellipsoids are drawn at 30 % probability level.

  [O-C-C-C-N] chelate rings make a dihedral angle of 33.39(11)°. This reflects the strain exerted by the ligand structure and results in a significantly bent arrangement of the ligand. Lastly, the [O(1)-C(7)-C(8)-C(9)-N(1)] plane makes a dihedral angle of 22.78(11)° with that of its 4-fluorophenyl substituent. The NO 2 group is almost coplanar (9.45(13)°) with the salicylidene ring. Those values are respectively smaller by 22° and larger by 5° with respect to the corresponding ones found in the chloro-iron(III) precursor 1 [55].

  interactions are mainly constituted by C-H•••C, C-H•••N and C-H•••O, in a centrosymmetric setting in the crystal structure. Other weak interactions were confirmed with complementary analyses with shape index and curvedness surface.

Fig. 3 d

 3 Fig. 3 d norm Hirshfeld surface over molecular structure of compound 3 (top) and its full fingerprint plot (bottom).

  example, the contribution of C•••C (π•••π type interaction) are around 5.9%, when d e + d i of ~3.8Å, with a lesser contribution of 6.4%, respectively. This last weak interaction is observed between two o-phenylene ring of neighboring molecules and two 4-fluorophenyl moieties between neighboring molecules being part of centrosymmetric setting in the crystal structure (Fig.4).

Fig. 4 3 ,

 43 Fig. 4 Shape index (top), interatomic interactions (center) and fingerprint plot (bottom) of compound 3, showing the C•••C contacts.

Fig. 5

 5 Fig. 5 Experimental UV-vis spectra of complexes 3 (top, full line) and 4 (bottom, full line) recorded in CH 2 Cl 2 at 20 °C, along with their respective deconvoluted spectra (red dotted lines).

Fig. 6

 6 Fig. 6 Thermal variation of  M T for compound 3 measured at 2 kØe below 20 K and 10 kOe above.

  summary, we have successfully synthesized and characterized two novel neutral pentacoordinated isothiocyanate iron(III) mixed ligand complexes, [Fe(L A )(NCS)] and [Fe(L D )(NCS)], where L A and L D are dianionic N 2 O 2 -tetradentate Schiff-base ligands unsymmetrically substituted by either a pair of acceptor or donor groups, respectively. In the two A--π-A' and D-π-D' compounds, the two acceptor or donor units are connected through the conjugated iron(III)-centered macroacyclic Schiff-base core. The stretching frequencies of the thiocyanate group observed at respectively 2014 and 2062 cm -1 , in their infrared spectrum, clearly testify a N-bonded coordination mode of the NCS -moiety isothiocyanate isomer in both compounds. This trend agrees with previous results showing that first-row transition metals bond to the thiocyanate ligand through the M-NCS fashion and can be explained using the hard-soft acid-base concepts. The crystal structure of the [Fe(L A )(NCS)] derivative was elucidated by Xray diffraction using single cristal, confirming both the N-coordinated isothiocyanato co-ligand and that the iron(III) ion achieves a square pyramidal geometry. The N and O atoms of the Schiff base ligand occupy the basal sites and the nitrogen atom of the isothiocyanate co-ligand is located at the apex of the pyramid. Solid-phase magnetic measurements established the high-spin state (S = 5/2) of this d 5 Fe(III) complex. Intermolecular interactions were studied by Hirshfeld surface analysis that shows significant C -H•••C, C -H•••N and C -H•••O, hydrogen bonds and also weaker C•••C (of π•••π type) interactions. Further, the reported complexes and related ones that offer great flexibility could be envisioned to build up fascinating supramolecular networks or to functionalize metal nanoparticles or surfaces. Credit authorship contribution statement J. Cisterna: investigation, Software, Writing -original draft. V. Artiguas and M. Fuentealba: crystallography. C. Manzur: Conceptualization, Methodology, Validation, Writing -review & editing. J.-R. Hamon: Formal analysis, Data curation, Writingoriginal draft, Writing -review & editing. D. Carrillo: Conceptualization, Methodology, Validation, Resources, Supervision, Project administration

  

  Calcd for C 29 H 24 Fe 2 N 3 O 3 S•0.8(C 2 H 5 ) 2 O (665.2 g mol -1 ): C, 58.09; H, 4.81; N, 6.31; S, 4.81. Found: C, 58.46; H, 4.51; N, 6.92; S, 4.03. ESI MS (m/z) calcd for C 29 H 24 N 3 O 3 S 56 Fe 2 [M]

in this case 300 mg (0.514 mmol) of the precursor 2 and 250 mg (3.08 mmol) of sodium thiocyanate. Yield: 278.6 mg (89.4%). Repeated attempts to grow suitable X-ray single crystal of complex 4 only resulted in powders. M.p. 143-145 °C. Anal. + : 606.02317, found: 606.0235; calcd for C 28 H 24 N 2 O 3 56 Fe 2 [M -SCN] + : 548.04802, found: 548.0483. FT-IR (KBr pellet, cm -1 ): 3100 (w), 3062 (w), 2960 ν(C-H arom), 2924 (w), 2850 (vw), 2834 (m) ν(C-H aliph), 2062 (vs) ν(NCS), 1616 (m) ν(C ••• N), 1560 (s), 1534 (s) 1324 (m) ν(C-O).

Table 1

 1 Crystal data, details of data collection and structure refinement parameters for complex

	3.	
	Parameters	3
	Empirical Formula Formula mass, g mol -1	C 24 H 16 FFeN 4 O 4 S 531.32
	Collection T, K	296(2)
	crystal system	Triclinic
	space group	P ̅
	a (Å)	9.1888(10)
	b (Å)	11.6471(11)
	c (Å)	12.6569(13)
	α(°)	81.139(5)
	 (°)	88.273(5)
	γ (°)	84.456(5)
	V (Å 3 )	1332.0(2)
	Z	2
	D calcd (g cm -3 )	1.325
	Crystal size (mm)	0.300 × 0.228 × 0.222
	F(000)	542.0
	abs coeff (mm -1 )	0.686
	 range (°)	2.221 to 26.460
	range h,k,l	-11/11, -14/14, -15/15
	No. total refl.	69823
	No. unique refl.	5496
	Comp.  max (%)	99.9
	Max/min transmission	0.9153/0.8563
	Data/Restraints/Parameters	5496/0/317
	Final R [I>2(I)]	R 1 = 0.0448, wR 2 = 0.1168
	R indices (all data) Goodness of fit / F 2	R 1 = 0.0583, wR 2 = 0.1287 1.038
	Largest diff. Peak/hole (eÅ -3 )	0.722/-0.811
	2.5. Hirshfeld surface analysis	
	CrystalExplorer 17.5 software [65] was used to calculate Hirshfeld surface [66,67] and
	associated 2D-fingerprint plots [68,69] of complex 3, using the crystallographic information file
	(CIF) as input for the analysis. The normalized contact distance d norm , defined in terms of d e , d i

  H•••H interactions show a d i + d e ~ 2.3 Å < 2.4 Å, denoting H•••H short contacts with another significant effect on the molecular packing with a contribution around 18%.
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Table 3

 3 Deconvoluted UV-vis. absorption data for complexes 3 and 4.

	Compd.	λ/nm	Logɛ
		248	4.07
	3	295 342	4.26 4.07
		384	4.02
		472	3.62
		514	3.08
		296	3.87
	4	351 446	3.81 3.53
		538	
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Appendix A. Supplementary material

CCDC 2042843 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge via www.ccdc.cam.ac.uk/data_request/cif, by e-mailing (data_request@ccdc.cam.ac.uk), or by contacting The Cambridge Crystallographic Data Centre 12 Union Road Cambridge CB2 1EZ, UK. Fax: þ44(0)1223-336033.
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