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Introduction

Over the past few years, the field of redox-active and conducting Metal-Organic Frameworks (MOFs) and Coordination Polymers (CPs) has greatly developed, fuelled by the potential applications of such materials. [START_REF] Sun | Electrically conductive porous metal-organic frameworks[END_REF][START_REF] D'alessandro | Exploiting redox activity in metal-organic frameworks: concepts, trends and perspectives[END_REF][START_REF] Stassen | An updated roadmap for the integration of metal-organic frameworks with electronic devices and chemical sensors[END_REF][START_REF] Xie | Electrically conductive metal-organic frameworks[END_REF][START_REF] Souto | Electroactive organic building blocks for the chemical design of functional porous frameworks (MOFs and COFs) in electronics[END_REF] To favour the formation of these crystalline architectures, attention has been particularly focused on the use of electro-active ligands such as tetrathiafulvalene (TTF) derivatives. [START_REF] Lorcy | Tetrathiafulvalene-based group XV ligands: Synthesis, coordination chemistry and radical cation salts[END_REF][START_REF] Shatruk | Ligands derived from tetrathiafulvalene: Building blocks for multifunctional materials[END_REF][START_REF] Rabaça | Dithiolene complexes containing N coordinating groups and corresponding tetrathiafulvalene donors[END_REF][START_REF] Wang | Functional coordination polymers based on redox-active tetrathiafulvalene and its derivatives[END_REF][START_REF] Cador | Decorated tetrathiafulvalene-based ligands: Powerful chemical tools for the design of single-molecule magnets[END_REF] The sulfur-rich TTF moiety indeed forms a stable radical cation at accessible redox potentials and can, furthermore, be readily functionalized by a variety of groups such as coordinating units. Carboxylic acids and pyridine groups have been extensively employed for such purposes affording MOFs with appealing physical properties. [START_REF] Nguyen | 3-D Coordination polymers based on the tetrathiafulvalenetetracarboxylate (TTF-TC) derivative: Synthesis, characterization, and oxidation issues[END_REF][START_REF] Narayan | High charge mobility in a tetrathiafulvalenebased microporous metal-organic framework[END_REF][START_REF] Leong | Controlling charge separation in a novel donor-acceptor metal-organic framework via redox modulation[END_REF][START_REF] Wang | Crystal structures, magnetic properties, and electrochemical properties of coordination polymers based on the tetra(4-pyridyl)-tetrathiafulvalene ligand[END_REF][START_REF] Park | Cation-dependent intrinsic electrical conductivity in isostructural tetrathiafulvalene-based microporous metal-organic frameworks[END_REF][START_REF] Su | Redox-switchable breathing behavior in tetrathiafulvalene-based metal-organic frameworks[END_REF][START_REF] Souto | A highly stable and hierarchical tetrathiafulvalene-based metal-organic framework with improved performance as a solid catalyst[END_REF][START_REF] Wang | Concomitant use of tetrathiafulvalene and 7,7,8,8-tetracyanoquinodimethane within the skeletons of metal-organic frameworks: Structures, magnetism, and electrochemistry[END_REF][START_REF] Xie | Diverse π-π stacking motifs modulate electrical conductivity in tetrathiafulvalene-based metal-organic frameworks[END_REF][START_REF] Castells-Gils | Electronic, structural and functional versatility in tetrathiafulvalene-lanthanide metal-organic frameworks[END_REF][START_REF] Zappe | Spin crossover modulation in a coordination polymer with the redox-active bis-pyridyltetrathiafulvalene (py2TTF) ligand[END_REF][START_REF] Gordillo | The advent of electrically conducting double-helical metal-organic frameworks featuring butterfly-shaped electron-rich π-extended tetrathiafulvalene ligands[END_REF][START_REF] Bechu | Interdigitated conducting tetrathiafulvalene-based coordination networks[END_REF][START_REF] Bechu | Heterometallic coordination polymers based on homo-and heteroleptic Au(III) dithiolene complexes[END_REF] In the vast majority of cases, the binding moieties are attached in a direct fashion to the TTF core thus providing rigidity to the ligand and hence a certain degree of predictability to the construction of CPs and MOFs, upon combining with metal nodes of known geometric preferences. Contrastingly, we have recently designed and synthesized the flexible TTF ligand bearing thiopyridyl units, TTF(S-4py)4 (Fig. 1), that features thioether junctions, thus yielding different possible conformers upon rotation around the latter spacer. [START_REF] Bechu | Tetrathiopyridyl-tetrathiafulvalenebased Cd(II) coordination polymers: one ligand, one metal cation, many possibilities[END_REF] Assembly with Cd(II) salts has been shown to afford different CPs or MOFs varying in their organization owing to different relative positions of the pyridyl groups. In light of this result, it appeared interesting to investigate a ligand demonstrating an even higher degree of flexibility and its impact on the crystalline arrangement of the corresponding coordination networks. To that aim, TTF 1 (Fig. 1) whose synthesis has been reported [START_REF] Jia | New TTF derivatives with pyridine groups: synthesis, electrochemical studies, crystal structure and formation of conducting LB films[END_REF] but, to the best of our knowledge, not its use for the elaboration of CPs and MOFs, appeared as a potential candidate.

In comparison with TTF(S-4py)4, compound 1 bears methylene spacers as additional rotators and is prone to form a larger landscape of potential conformers. In this contribution, we report a novel synthetic approach for the preparation of this title ligand and its combination with different MX2 salts (M = Mn(II), Co(II), Zn(II), Cd(II); X -= Cl -, Br -, NCS -) characterized by single-crystal X-ray diffraction, forming either a metallamacrocycle or a series of CPs featuring a recurrent conformation of 1, in spite of its flexible nature. Fig. 1. Representation of the reported TTF(S-4py)4 and of ligand 1 employed in this study.

Experimental section

General

Propionitrile-appended TTF 2 and thiocyanate salts were prepared as described, [START_REF] Simonsen | Sequential functionalisation of bis-protected tetrathiafulvalene-dithiolates[END_REF][START_REF] Baer | Infrared spectroscopic analysis of linkage isomerism in metal-thiocyanate complexes[END_REF] all other reagents were obtained from commercial sources and used as received. 1 H-and 13 C-NMR spectra were recorded at 25 °C on a Bruker AV500 (500 MHz) with the deuterated solvent as the internal reference. NMR chemical shifts are given in parts per million (ppm). Mass spectrometry and elemental analyses were performed by the Service commun d'analyse (University of Strasbourg).

Synthesis

Synthesis of TTF (1):

In 20 mL of DMF previously degassed with argon, 500 mg (0.92 mmol; 1eq) of 2 were solubilized. Then 1.5 g (9.2 mmol; 10 eq) of cesium hydroxide in 5 mL of dry methanol were added dropwise. The solution was stirred for 30 additional minutes. The addition of 1.2 g (7.4 mmol; 8eq) of 4-(chloromethyl)pyridine hydrochloride turned the solution red. Then, the mixture is stirred for 1 hour. The solvent was removed under reduced pressure. The resulting orange solid was dissolved in CH2Cl2, filtered and the solvent was removed under vacuo. The resulting bright orange powder was purified by column chromatography on silica gel using CH2Cl2/10% MeOH as eluent to give a dark red solid (358 mg, 56%). H (500 MHz, CDCl3) 

Synthesis of Complex (3):

In a crystallization tube (hxØ = 10x1 cm), a CHCl3 solution (2.5 mL) of 1 (5 mg, 0.007 mmol) was layered with an EtOH/CHCl3 (1/1) buffer (1 mL), and then an EtOH solution (2.5 mL) of Zn(NCS)2(Py)2 (5 mg, 0.015 mmol) was added. Dark-red crystals formed upon diffusion.

Collection of crystals of two tubes yielded 7.4 mg (48.5%) of 3. Anal. Calcd. (%) for C34H24N8S12Zn2: C, 38.52; H, 2.28; N, 10.57. Found: C, 37.37; H, 2.28; N, 9.91. IR (ATR) CN = 2068 cm -1 .

Synthesis of CP (4):

In a crystallization tube (hxØ = 10x1 cm), a CHCl3 solution (2.5 mL) of 1 (5 mg, 0.007 mmol) was layered with a CHCl3/MeOH (1/1) buffer (1 mL), and then a MeOH solution (2.5 

Synthesis of CP (5):

In a crystallization tube (hxØ = 10x1 cm), a CHCl3 solution (2.5 mL) of 1 (5 mg, 0.007 mmol) was layered with an EtOH/CHCl3 (1/1) buffer (1 mL), and then an EtOH solution (2.5 mL) of CdBr2(H2O)4 (5 mg, 0.015 mmol) was added. Light orange crystals were collected after a month. The combination of two such tubes afforded 12.9 mg (74.3%). Anal. Calcd. (%) for C30H24Br2CdN4S8(CHCl3)2: C, 31.81; H, 2.17; N, 4.64. Found: C, 32.30; H, 2.28; N, 4.89.

Synthesis of CP (6):

In a crystallization tube (hxØ = 10x1 cm), a CHCl3 solution (2.5 mL) of 1 (5 mg, 0.007 mmol) was layered with a CHCl3/MeOH (1/1) buffer (1 mL) before a MeOH solution (2.5 mL) of MnCl2(H2O)4 (5 mg, 0.025 mmol) was added. Upon slow diffusion, orange crystals formed.

Upon collecting and combining the crystal batches of two tubes, 8.1 mg (53.1%) were obtained.

Anal. Calcd. (%) for C30H24Cl2MnN4S8(CHCl3)2: C, 36.20; H, 2.47; N, 5.28. Found: C, 36.54; H, 2.49; N, 5.42.

Synthesis of CP (7):

In a crystallization tube (hxØ = 10x1 cm), a 1,1,2,2-tetrachloroethane (TCE) solution (2.5 mL) of 1 (5 mg, 0.007 mmol) was layered with a TCE/MeOH (1/1) (1 mL) buffer and then with a MeOH solution (2.5 mL) of CoCl2(H2O)6 (5 mg, 0.021 mmol). Dark red crystals were obtained and the contents of two tubes were collected and combined to afford 8.3 mg (53.5%) of 7. Anal.

Calcd. (%) for C30H24Cl2CoN4S8(TCE)1.5: C, 36.74; H, 2.52; N, 5.19. Found: C, 36.18; H, 2.48; N, 5.38.

Thermo-gravimetric analysis

Thermo-gravimetric analyses were performed on a Perkin Elmer Pyris 6 TGA from 30 to 500°C with a scan rate of 5 °C/min under a flux of nitrogen (20 mL/min).

X-ray diffraction

Data (Tables 1 and2) were collected on a Bruker SMART CCD diffractometer with Mo-Kα radiation. Both structures were solved using SHELXS-97 and refined by full matrix leastsquares on F 2 using SHELXL-2016 with anisotropic thermal parameters for all non-hydrogen atoms [START_REF] Sheldrick | Crystal structure refinement with SHELXL[END_REF]. The hydrogen atoms were introduced at calculated positions and not refined (riding model). In the case of CPs 5-7, highly disordered CHCl3 or TCE molecules are present but could however not be properly refined. The SQUEEZE command was used to account for the corresponding electron density. [START_REF] Spek | PLATON SQUEEZE: a tool for the calculation of the disordered solvent contribution to the calculated structure factors[END_REF] X-ray diffraction powder patterns were recorded at 293 K on a Bruker D8 diffractometer using monochromatic Cu-Kα radiation with a scanning range between 4 and 40° using a scan step of 0.0225°/min. The simulated diagrams were generated with the Mercury® software based on the single-crystal data collected at 173K. 

Results and discussion

The synthesis of 1 has been reported by homo-coupling of the corresponding dithiolone with triisopropyl phosphite in 42% yield. [START_REF] Jia | New TTF derivatives with pyridine groups: synthesis, electrochemical studies, crystal structure and formation of conducting LB films[END_REF] We have followed an alternative pathway, as described for mono-or di-functionalized analogues, [START_REF] Jia | One-dimensional µchloromanganese(II)-tetrathiafulvalene (TTF) coordination compound[END_REF][START_REF] Benbellat | Synthesis and characterization of novel tetrathiafulvalene-type electron donors bearing two pyridine groups[END_REF][START_REF] Benbellat | Synthesis, characterization and X-ray structures of tetrathiafulvalene-type electron donors bearing one pyridine group[END_REF] consisting in the deprotection under basic conditions of propionitrile-appended TTF 2, prepared as described, [START_REF] Simonsen | Sequential functionalisation of bis-protected tetrathiafulvalene-dithiolates[END_REF] followed by reaction with 4-(chloromethyl)pyridine hydrochloride, thus affording 1 in 56% yield after purification (Fig. 2). The compound was characterized by mass-spectrometry, 1 H and 13 C NMR spectroscopy in solution, as well as cyclic voltammetry and single-crystal X-ray diffraction. Whereas two reversible oxidation processes have been reported in CH2Cl2 for 1, [START_REF] Jia | New TTF derivatives with pyridine groups: synthesis, electrochemical studies, crystal structure and formation of conducting LB films[END_REF] the first process was found to be quasi-reversible (E 1 1/2 = 0.22 V vs Fc/Fc + , E = 0.14 V) and the second one (E 2 1/2 = 0.54 V) showed an irreversible character, in our hands (see supplementary materials). A similar redox behaviour has been reported for the TTF(S-4py)4 analogue. [START_REF] Bechu | Tetrathiopyridyl-tetrathiafulvalenebased Cd(II) coordination polymers: one ligand, one metal cation, many possibilities[END_REF] In the solid state, 1 crystallizes in the P-1 triclinic space group (Table 1) with two independent molecules located on an inversion centre. The four peripheral groups are organized in pairs located above and below the TTF mean plane in a so-called α22 arrangement (Fig. 3). The TTF core is rather flat and molecules stack in the crystalline state. The shortest S•••S distance (Table 3) are observed between atoms of the TTF core and either a sulfur atom of the central moiety or of the peripheral group of a neighbouring molecule (Fig. 3). In order to investigate the formation of coordination assemblies, ligand 1 was reacted with a series of salts of divalent metal cations MX2 (M = Mn(II), Co(II), Zn(II), Cd(II); X -= Cl -, Br -, NCS -) under various solvent conditions, at room temperature. Slow diffusion of an EtOH solution of Zn(NCS)2(Py)2 into a CHCl3 solution of 1 led to the formation of crystals of compound 3, formulated [(1)(Zn(NCS)2)2] as determined by X-ray diffraction (monoclinic, P21/n; Table 1). In this binuclear complex, the ligand is in its neutral state, according to the central C=C bond length (Table 3) and in a αα arrangement with the Zn(II) cations coordinated to pyridine groups of different dithiol rings. The tetrahedral coordination environment of the metal cations is completed by two thiocyanate anions (Fig. 4), leading to a

[2+1] metallamacrocycle. This type of macrocyclic assembly has been observed with other TTF derivatives bearing peripheral nitrile, phosphine, pyrazole or pyridine moieties. [START_REF] Dias | Tetrapyridine and tetrapyrazine TTF derivatives: Synthesis, characterization and preparation of a bimetallic Co II complex[END_REF][START_REF] Gachot | Redox-active 17-and 19-membered metallamacrocycles incorporatingtetrathiafulvalene[END_REF][START_REF] Gachot | Bimetallamacrocycles involving tetrakis(diphenylphosphinoalkylthio)tetrathiafulvalene[END_REF][START_REF] Xiong | Tricarbonyl mono-and dinuclear rhenium(I) complexes with redox-active bis(pyrazole)-tetrathiafulvalene ligands: Syntheses, crystal structures, and properties[END_REF][START_REF] Douib | Structural and physical investigations of coordination complexes involving pyridylethylenedithio-tetrathiafulvalene ligands decorated with cyanoethylsulfanyl and cyanoethylselanyl moieties[END_REF][START_REF] Krykun | A M2L2 redoxactive metalla-macrocycle based on electron-rich 9-(1,3-dithiol-2-ylidene)fluorene[END_REF] In particular, it is worth noting that a [2+1] metallamacrocycle has been described upon assembly of Co(hfac)2 (hfac = hexafluoroacetylacetonate) with an analogue of 1 incorporating a 2-pyridyl group and the longer ethylene spacer. [START_REF] Dias | Tetrapyridine and tetrapyrazine TTF derivatives: Synthesis, characterization and preparation of a bimetallic Co II complex[END_REF] In this case, however, coordination of the metal cations involved the two binding units at the periphery of the same dithiol ring. In the crystalline state, complex 3 packs along the a crystallographic axis with long S•••S distances between consecutive TTF cores (Table 3 and Fig. 4). 2). In this compound, the metal cation is in an octahedral coordination environment with the thiocyanate anions in the axial positions and four pyridyl nitrogen atoms of three different TTF molecules in the square base (Fig. 5). Thus, two pyridyl groups of different dithiol rings of ligand 1 are bound to the same metal cation in a cis fashion, while the remaining two binding units are coordinated to two other Cd(II) cations. This arrangement is reminiscent of what has been reported for the 2D network based on the TTF(S-4py)4 ligand and M(NCS)2 (M = Cd, Mn, Fe, Co). [START_REF] Bechu | Tetrathiopyridyl-tetrathiafulvalenebased Cd(II) coordination polymers: one ligand, one metal cation, many possibilities[END_REF] As for the free ligand, the TTF adopts an α22 conformation with pyridyl groups appended to each dithiol ring either above or below the mean plane of the TTF core. However, the arrangement of the peripheral groups differs, owing to rotations around the sulfur atoms and methylene spacers in the 4-picolylthio moiety as illustrated in the respective different αS and αC angles (Table 3, see Fig. 2 for a definition of these angles).

In the crystal, these networks organize to form 1D channels occupied by solvent molecules (Fig. 5e). This packing results from the formation of TTF dimers with the shortest S•••S contacts involving atoms from the central sulfur-rich core. As these dimers are separated by CHCl3 and MeOH molecules (Fig. 5c andd), no infinite 1D stacks of TTFs are formed, at variance with what is observed for the structure of the free TTF ligand (Fig. 3).

Interestingly, metal halide salts (CdBr2, MnCl2 and CoCl2) provided a series of CPs, 5-7

respectively, formulated (1)MX2(solvent)x crystallizing in the same space group (orthorhombic Pnna, Table 2) albeit with slightly different unit cell parameters, probably as a consequence of the different solvent molecules included in the crystals. In the three compounds, a onedimensional coordination network is observed. As for CP 4, the octahedral coordination sphere of the metal cation is occupied in the square base by four pyridyl nitrogen atoms of three different TTF ligands in α22 conformation and by two halide anions in the axial positions (illustrated for CP 6 in Fig. 6), leading to a 1D coordination network. These networks (Fig. 6b) are reminiscent of the ones observed in CP 4 (Fig. 5b) and also pack in the crystal to form 1D channels occupied by solvent molecules (Fig. 6e). In this respect, it is worth noting that, owing to important positional disorder, these solvent molecules could not be properly refined in the structure determination; the corresponding electron density was thus treated using the SQUEEZE command. [START_REF] Spek | PLATON SQUEEZE: a tool for the calculation of the disordered solvent contribution to the calculated structure factors[END_REF] Interestingly, in spite of this apparent similarity in packing, CPs 5-7

differ from the organization present in the structure of CP 4, as regular stacks of TTFs along the a crystallographic axis are observed (Fig. 6c andd), analogously to the free TTF 1. The shortest S•••S contacts involve sulfur atoms of consecutive central TTF cores (Table 3) with slightly longer distances for the Cd based system CP 5. In this compound, a more important rotation around the sulfur and carbon atoms of the thiomethyl spacer is present as illustrated in the respective αS and αC angles (Table 3). It is interesting to note that, regardless of the nature of the metal cations and of the anions, the CPs built by association of 1 with octahedral metal nodes afford the same type of 1D networks incorporating the TTF ligand in the same α22 conformation and featuring the same coordination mode. These compounds differ however in their packing (dimers vs. chains) and the way solvent molecules are organized in the crystal. While the relative orientation of the peripheral binding units above or below the mean plane of the TTF used to define the conformation herein are the same from one compound to another (free TTF 1 vs CP 4 and the CPs 5-7 series), the angles around the sulfur and carbon atoms of the thiomethyl spacer differ leading to variation in the position of the pyridyl units, as illustrated in Fig. 7 and in Table 3.

Contrastingly, with the less flexible TTF(S-4py)4 derivative, [START_REF] Bechu | Tetrathiopyridyl-tetrathiafulvalenebased Cd(II) coordination polymers: one ligand, one metal cation, many possibilities[END_REF] different conformation of the ligand and different dimensionality of the networks were observed depending on the metal salt or solvent employed. between [START_REF] Spek | PLATON SQUEEZE: a tool for the calculation of the disordered solvent contribution to the calculated structure factors[END_REF] and 500°C (see supplementary data). For CP 4, a gradual weight loss is observed up to 160°C, followed by a sharper weight loss above 180°C, indicative of decomposition. For CP 6, a similar behaviour is observed with a sharp weight loss above 170°C towards decomposition.

TTF-based assemblies are of interest for their electrochemical properties and potential conductivity. Crucial parameters for the latter are the relative orientation and distance of the sulfur-rich cores and their oxidation state, that can promote the formation of a charge transport pathway. [START_REF] Mori | Principles that govern electronic transport in organic conductors and transistors[END_REF][START_REF] Niyas | Structure-packing-property correlation of self-sorted versus interdigitated assembly in TTF⋅TCNQ-based charge-transport materials[END_REF] In the metallamacrocycle 3, long distances are observed between TTF cores (Table 3), while only well-spaced dimers are present in the crystal structure of CP 4. These materials therefore do not seem prone to the promotion of conductivity. In contrast, for CPs 5-7, stacks of neutral TTFs are formed with S•••S distances slightly longer than the sum of the van der Waals radii (Table 3). However, the physical properties of these compounds could not be further investigated owing to their loss of crystallinity upon removal from the solution, as

shown by powder X-ray diffraction. As a consequence, doping with iodine to promote TTF oxidation [START_REF] Bechu | Interdigitated conducting tetrathiafulvalene-based coordination networks[END_REF] and hence conductivity could unfortunately also not be further explored.

Conclusions

In conclusion, a novel synthetic approach has been developed for the preparation of ligand 1, incorporating a TTF core functionalized with four 4-picolylthio units and this flexible derivative has been employed for the formation of coordination assemblies upon association with a series of divalent metal salts. While [2+1] metallamacrocycle is obtained with the tetrahedral node, a series of 1D coordination networks has been isolated with the octahedral Cd(NCS)2, CdBr2, MnCl2 and CoCl2 nodes. Within this series, the packing of networks differs depending on the nature of the anions. Indeed, 1D stacks form with halides, whereas dimers are observed in the case of the thiocyanate system. The conformation of the TTF observed in the structures of the free ligand 1 and CPs 4-7 is the same, α22, with the (thiomethyl)pyridyl groups either above or below the mean plane of the sulfur-rich core, but the relative orientation of the peripheral binding units varies taking advantage of the flexibility around the sulfur and carbon atoms of the thiomethyl spacer. This adaptability shows the richness of using flexible ligands for the design of coordination polymers. [START_REF] Lin | Metal-organic frameworks based on flexible ligands (FL-MOFs): structures and applications[END_REF] Future work will focus on the association of ligand 1 with other metal salts such as ones forming pillars aiming at stabilizing the crystalline organization upon desolvation and thus at studying the physical properties of such materials.

Fig. 2 .

 2 Fig. 2. Synthetic route for the preparation of TTF 1 and representation of the angles around the S and C atoms used as geometric parameters, in the course of this investigation.

Fig. 3 .

 3 Fig. 3. View of TTF 1 (top) and its stacking (bottom) in the crystalline state. Hydrogen atoms have been omitted for clarity in the representation of the packing.

Fig. 4 .Fig. 5 .

 45 Fig. 4. View of the [2+1] metallamacrocyle 3 (top) and its packing (bottom) in the crystalline state. Hydrogen atoms have been omitted for clarity in the representation of the packing

Fig. 6 .

 6 Fig. 6. View of a portion of the octahedral metal node (a) and 1D network in CP 6 (b), of the stacking of the TTF cores (c and d), leading to formation of 1D channels occupied by disordered solvent molecules (e). Hydrogen atoms have been omitted for clarity.

Fig. 7 . 6 .

 76 Fig. 7. View of the conformation of the TTF ligand in the structure of 1, complex 3, CP 4 and CP 6. Hydrogen atoms have been omitted for clarity.

  

Table 1 .

 1 Crystallographic data for compounds 1 and 3.

		1	3
	Formula	C30H24N4S8	C34H24N8S12Zn2
	FW	697.01	1060.07
	Crystal system	triclinic	monoclinic
	Space group	P-1	P21/n
	a / Å	5.7823(5)	9.5960(4)
	b / Å	16.1991(10)	10.6711(6)
	c / Å	18.0876(15)	21.6994(11)
	α / °	114.299(2)	
	 / °	93.321(3)	100.923(2)
	 / °	94.938(2)	
	V /Å 3	1530.3(2)	2181.76(16)
	Z	2	2
	T / K	173(2)	173(2)
	Dc / g.cm -3	1.513	1.614
	µ / mm -1	0.614	1.711
	Refls. coll.	29947	96654
	Ind. refls. (Rint)	8323 (0.0510)	6074 (0.0532)
	R1 (I>2 (I)) a	0.0378	0.0337
	wR2 (I>2(I)) a	0.0877	0.0840
	R1 (all data) a	0.0550	0.0476
	wR2 (all data) a	0.0963	0.0910
	GOF	1.040	1.033

a R1 = |‪Fo||∑ -;|‪Fo|∑/||‪Fc| wR2 = [∑w(Fo 2 -Fc 2 ) 2 /∑wFo 4 ] 1/2 .

Table 2 .

 2 Crystallographic data for CPs 4-7.

			4	5	6	7
	Formula		C35H30CdCl6N6OS10	C30H24Br2CdN4S8 C30H24Cl2MnN4S8 C30H24Cl2CoN4S8
	FW		1196.35	969.23	822.85	826.84
	Crystal system monoclinic	orthorhombic	orthorhombic	orthorhombic
	Space group	P21/n	Pnna	Pnna	Pnna
	a / Å		14.3231(5)	12.0341(4)	11.9066(8)	11.8790(3)
	b / Å		17.0382(7)	16.1287(5)	16.0145(9)	16.0705(4)
	c / Å		20.2194(6)	24.4255(9)	23.6934(18)	23.5188(5)
	 / °		96.967(2)			
	V /Å 3		4897.9(3)	4740.9(3)	4517.8(5)	4489.77(19)
	Z		4	4	4	4
	T / K		173(2)	173(2)	173(2)	173(2)
	Dc / g.cm -3	1.622	1.358	1.210	1.223
	µ / mm -1		1.236	2.521	0.803	0.896
	Refls. coll.	129246	61732	50431	64938
	Ind.	refls.	13759 (0.0679)	6993 (0.0873)	6595 (0.0881)	6630 (0.0985)
	(Rint)					
	R1 (I>2 (I)) a	0.0446	0.0649	0.0939	0.0602
	wR2 (I>2(I)) a 0.1133	0.1531	0.2202	0.1642
	R1 (all data) a	0.0646	0.1245	0.1336	0.1052
	wR2 (all data) a 0.1283	0.1787	0.2386	0.1899
	GOF		1.029	1.026	1.076	1.045

a R1 = |‪Fo||∑ -;|‪Fo|∑/||‪Fc| wR2 = [∑w(Fo 2 -Fc 2 ) 2 /∑wFo 4 ] 1/2 .

Table 3 .

 3 Selected average distances (Å) and angles (°) in TTF 1, compound 3 and CPs 4-7.

	C=C	M-X	M-N	S•••S	αs	αc
	1 a 1.342(3)			3.719(1); 3.775(1)	100.4(1)-102.7(1)	
	1.339(3)			3.826(1); 3.914(1)		
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Appendix A. Supplementary data

Cyclic voltammetry of TTF 1 in CH2Cl2, X-ray powder patterns for CPs 4-7 and TGA curves for CPs 4 and 6.

CCDC 2051175-2051180 contain the supplementary crystallographic data for compounds 1, 3-7. These data can be obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html or from the Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge CB21EZ, UK; fax: (+44) 1223-336-033; or e-mail: deposit@ccdc.cam.ac.uk.