
Synthesis and Physical Properties of Purely Organic BEDT-TTF-
based Conductors Containing Hetero-/Homosubstituted Cl/CN-
Anilate Derivatives 

Suchithra Ashoka Sahadevan,1,2 Noemi Monni,1 Alexandre Abhervé,2 Pascale Auban-
Senzier,3 Enric Canadell,4 Maria Laura Mercuri,1 and Narcis Avarvari2 

 
1Dipartimento di Scienze Chimiche e Geologiche, Università degli Studi di Cagliari, S.S. 554 − Bivio per 
Sestu − I09042 Monserrato (Cagliari), Italy 
2Laboratoire MOLTECH-Anjou UMR 6200, UFR Sciences, CNRS, Université d’Angers, Bât. K, 2 Bd. Lavoisier, 
49045 Angers, France 
3Laboratoire de Physique des Solides, UMR 8502, Bât. 510, CNRS- Université Paris-Sud, 91405 Orsay, 
France 
4 Institut de Ciència de Materials de Barcelona (CSIC), Campus de la UAB, E-08193, Bellaterra, Spain 
 

KEYWORDS: Electrocrystallization, Mott Insulator, BEDT-TTF, Anilate 

 

ABSTRACT: Radical cation salts composed of bis(ethylenedithio)tetrathiafulvalene(ET) donor with heterosubstituted 
Cl/CN anilic acids as purely organic molecular conducting materials formulated as [BEDT-TTF]2[HClCNAn] (1) and 
[BEDT-TTF][HCl2An] (2) have been prepared by electrocrystallization. Compounds 1 and 2 crystallized in the 
monoclinic space groups P2/c for 1 and  I2/a for 2 showing segregated donor-anion layers arranged in α´-type donor 
packing pattern (1) and twisted parallel columns (2), respectively. Single crystal conductivity measurements show 
that 1 is a semiconductor with room temperature conductivity of 10-2 S cm-1 and an activation energy Ea of 1900 K. 
 
 
1. INTRODUCTION 
 
During the last forty years molecular conductors have remarkably attracted the interest of material 
scientists since the pioneering work of Ferraris et al.1, where the  tetrathiafulvalene (TTF) organic donor 
was combined with the tetracyanoquinodimethane (TCNQ) organic acceptor, yielding the charge transfer 
complex (TTF)(TCNQ). The new compound showed unique conducting properties comparable to a 
classical metal,1 that has never been observed before in a purely organic material. Nevertheless, 
compounds containing radical species, e.g. TTF+•Cl- salt2 or TCNQ based systems with different metals 
cations,3 were previously reported. With the aim of increasing the intermolecular interactions between 
the units that are responsible for the conducting properties, several TTF-based derivatives have been 
subsequently explored. In particular the bis(ethylenedithio)-tetrathiafulvalene molecule (BEDT-TTF or 
ET, Chart 1) has been shown to be the most successful donor, affording the largest number of two-
dimensional (2D) conducting materials,4–6 ranging from Mott insulators and conductors to the majority of 
the known molecular superconductors. Most of these materials are formed of partially charged ET 
molecules and different types of closed-shell or magnetic inorganic anions,4 while several examples of 
salts with organic ions such as polycyanocarbons,7 fluoroalkyl sulfonates,8 polynitrophenolates,9 squarate 
and rhodizonate,10 haloanilates11–13 have been described as well. Anilic acids (I) (X=Cl, Br, I, NO2, CN, etc.) 
are of special interest in the context of the band filling control of organic conductors, since they give rise to 
anionic species with modulable charges such as monoanionic (II) and dianionic (III) forms, following a 
mono or bis deprotonation process of the two hydroxyl groups. The form III prevails in aqueous media 
due to the strong resonance stabilization of the negative charge (Scheme 1). 
 



 

Scheme 1. Protonation equilibria for a generic anilic acid. 
 
 
Moreover, the interest in anilic acids has been recently renovated since they have been used as molecular 
building blocks for obtaining different types of functional materials such as organic ferroelectrics or as 
components in their dianionic forms III of multifunctional molecular materials showing peculiar physical 
properties.12,14–21 In fact anilates are very attractive building blocks because of: (i) their interesting redox 
properties;22 (ii) their ability to mediate magnetic superexchange interactions when the ligand 
coordinates two metal ions in the 1,2-bis-bidentate coordination mode;14 (iii) the possibility of modulating 
the strength of this magnetic superexchange interaction by varying the substituents (X) on the 3,6 position 
of the anilato-ring.23 Moreover,  the presence of different substituents in the anilato moiety give rise to 
intermolecular interactions such as H-bonding, halogen bonding, π-π stacking and dipolar interactions 
which may influence the physical properties of the resulting material. In this context cyananilic acid, 
bearing two CN groups, H-bonding acceptor sites, has afforded 2:1 salts in which it is present in the 
monoanionic form II, a 1D antiferromagnetic CT salt with the tetramethyl-TTF (TM-TTF) organic donor 
and a Mott insulator with ET respectively.12,13,24,25 As a progression of these studies, we focus our scientific 
efforts on fully organic TTF salts based on hetero- and homo-substituted anilate derivatives in order to 
investigate the influence of the different substituents on the physical properties of the resulting radical 
cation salts. 
We report herein the synthesis by electrocrystallization, thorough structural analysis, Raman studies and 
physical properties of radical cation salts based on BEDT-TTF and the heterosubstituted X=Cl/CN anilate 
(1), and the homosubstituted X=Cl one (2). Band structure calculations of compound 1 will be also 
discussed in order to correlate the structure with the conducting properties. 
 

 

 

 

Chart 1: Compounds discussed in the text 
 

 

2. RESULTS AND DISCUSSION 
Synthesis. The chlorocyananilic and chloroanilic acids were combined in electrocrystallization 
experiments with the ET donor, using the same reagents stoichiometric ratios and solvent mixture at 
different current density. Two crystalline salts formulated as [BEDT-TTF]2[HClCNAn] (1) and [BEDT-
TTF][HCl2An] (2) were obtained.  



 
Crystal Structures. The compound 1 crystallizes in the monoclinic space group P2/c. It consists of two 
BEDT-TTF donor molecules for one mono-anionic (HClCNAn)- unit, with one independent donor and half 
of the anion in the asymmetric unit (Figure S1, Supporting Information). The structure of the anion is 
planar with two different C–O distances, corresponding to two C=O bonds (1.215(8) Å) and two C–O 
bonds for one C–OH and one C–O- (intermediate value of 1.287(8) Å), which was expected as we started 
from the monoanionic salt KHClCNAn (Table S1, Supporting Information). As there is only one 
crystallographically independent molecule of BEDT-TTF for half of (HClCNAn)- anion, the average charge 
of each donor molecules is +0,5. This is consistent with the analysis of the bond lengths according to the 
procedure described by P. Day et al.,26 which consists in the empirical equation Q = 6.347-7.463·, r elating 

the charge Q to the parameter  defined by  = (b + c) - (a + d), where a-d represent averaged values of 
C=C and five membered rings C–S bonds, as illustrated in Table 1. Thus, the Q value for 1 amounts to +0.34 
± 0.1, clearly indicating a mixed valence state for the BEDT-TTF donors. Knowing that the estimated 
charge is very sensitive to the crystal quality the difference to the expected value of +0.5 is not surprising. 
The crystal packing shows segregation of BEDT-TTF molecules in the ac plane separated by layers of 
(HClCNAn)-, and chains of organic donors along the a axis (Figure 1). The BEDT-TTF molecules inside a 
chain do not have the same orientation, the intrachain interactions being of the twisted mode (Figure 1 
and Figure S2, Supporting Information). Due to the different type of interactions, the donor layer contains 
dimers of BEDT-TTF, for which we observe strong S···H hydrogen bonds between the terminal 
ethylenedithio groups and short S···S intermolecular contacts (Table S2, Supporting Information). Similar 
with the donor layer, in the anilate layer one can observe chains of (HClCNAn)- molecules along the a axis, 
with strong interactions via hydrogen bonds between C=O and C–OH/C–O- groups (Figure S3 and Table 
S3, Supporting Information).  
 
 

 
 
Figure 1. View of the crystal structure of 1 along the b axis (top) and a axis (bottom). Color code: C = 
black, H = grey, N = blue, O = red, S = yellow, Cl = green. 
 
 



 
Figure 2. Intermolecular interactions (dashed lines) in the structure of 1. Colour code: C = black, H = grey, 
N = blue, O = red, S = gold, Cl = light green. 
 
 

Table 1. Bond distances analysis for the BEDT-TTF molecule in 1 and 2. 

 

a 1.355(8) 1.367(6) 

b 

1.738(6) 1.731(3) 

1.739(7) 1.742(3) 

1.730(7)  

1.739(6)  

c 

1.751(6) 1.746(3) 

1.746(6) 1.742(3) 

1.751(7)  

1.749(6)  

d 
1.330(10) 1.352(4) 

1.322(9)  

δ = (b+c) - (a+d) δ 0.8047 0.7625 

Q = 6.347 - 
7.4638·δ Q 0.34 0.66 

  

 

Since the anion is located on an inversion center, the Cl and CN substituents are disordered with s.o.f. of 
0.5. Finally, both chloro and cyano substituents present two types of interactions, one interchain 
interaction with a (HClCNAn)- from the upper and lower chains, and one hydrogen bond with an 
ethylenedithio group from the neighbouring BEDT-TTF molecules (Figure 2). 
Compound 2 crystallizes in the monoclinic space group I2/a, with one independent half of donor and half 
of anion both located on inversion centers in the asymmetric unit, thus affording a 1:1 stoichiometry 
(Figure S4, Supporting Information). Similar to 1, the two independent C–O distances in the anilate 
molecule are consistent with the presence of two C=O (1.235(4) Å) and two C–O(H) bonds (1.294(4) Å). 
Since the electrocrystallization experiment was started with the chloranilic acid H2Cl2An, one can conclude 
that partial deprotonation occurred during the process. As the stoichiometry of the salt is 1:1 one could 
argue that the anilate is under its monoanionic form II, and thus the donor would bear a charge +1. 
However, the inspection of the central C=C (1.367(6) Å) and internal C–S bonds (Table S4, Supporting 
Information, see also Table 1) of the donor would be more in favour of a mixed valence state, all the more 



since the crystal structure is of excellent quality. Interestingly, the crystal packing shows donor/anion 
segregation in the ac plane, with formation of uniform chains of BEDT-TTF with no dimerization, 
separated by layers of anilate anions (Figure 3 and Figure S5, Supporting Information). In the donor 
layers, the chains develop along the b axis especially through CH···S intermolecular interactions. The intra-
chain S···S distances are rather long, with the shortest contact amounting at 3.93 Å for S2···S4. Lateral 
inter-chain S···S contacts established between donors from neighboring chains are much shorter, ranging 
from 3.44 to 3.74 Å (Table S5, Supporting Information). The BEDT-TTF molecules lie parallel one to 
another along the b axis, but the orientation between donors from adjacent chains is twisted by 45°. This 
peculiar orientation implies that one BEDT-TTF donor establishes short S···S contacts with three donors 
from a neighboring chain. The same type of packing is observed for the anilate layer (Figure S6, 
Supporting Information), although the (HCl2An)- molecule is engaged in several inter-chain interactions 
with the neighboring anionic molecules, through hydrogen bonds between C=O and C–OH groups (Table 
S6, Supporting Information). Finally, donor-anion interactions are observed as well between the chloro 
substituents and the S atoms of ethylenedithio groups from the neighboring BEDT-TTF molecules (Figure 
4). 
 
 

 
 
Figure 3. View of the crystal structure of 2 along the a axis (top) and b axis (bottom). Color code: C = 
black, H = grey, O = red, S = gold, Cl = light green. 

 

 

 

Figure 4. Intermolecular anion-anion and anion-donor interactions (dashed lines) in the structure of 2. 
Color code: C = black, H = grey, O = red, S = gold, Cl = light green. 



Raman Studies. Raman measurements were performed on compounds 1 and 2 in order to gain 
information on the oxidation degree of BEDT-TTF molecules. An approximately linear dependence 
between the charge degree of the donor and the Raman-active C=C stretching frequencies in insulating, 
conducting and superconducting BEDT-TTF-based salts has previously been established.27 The two totally 
symmetric Raman-active C=C stretching modes v3 and v4, with almost equal contributions of the stretching 
vibrations of the lateral C=C bonds and the central C=C bond of the BEDT-TTF donor, are expected in the 
1400–1550 cm-1 range. Raman spectra of 1 and 2 are reported in Figure 5. 1 shows a strong peak at 1470 
cm-1 which can be assigned to the ν4 totally symmetric C=C stretching vibration of the BEDT-TTF molecule 
and it is consistent with the observed 2:1 stoichiometry of the salt where the donor possesses a +0.5 
charge state. Two peaks at 1466 and 1495 cm-1 are observed instead in the Raman spectrum of 2 that may 
be assigned to the ν4 and ν3 totally symmetric C=C stretching vibrations of the BEDT-TTF molecule in a 
partial oxidation state. This is consistent with the Q value calculated by the bond distance analysis from 
the X-ray data, suggesting a mixed valence (mixed protonation) character for compound 2. 

 

 

Figure 5. Raman Spectra of 1 (red line) and 2 (black line) performed with a He-Ne laser (=632,81 nm). 

 

Transport Properties and Band Structure Calculations. As the crystals of compound 2 were too small, 
conductivity measurements were performed only on single crystals of compound 1. The room 
temperature conductivity value of 2 × 10-2 S cm–1 for 1 is typical for a semiconductor. The temperature 
dependence of the resistivity indicates an activated regime (Figure 6). 
 

 



Figure 6. Electrical resistivity  for single crystals of compounds 1 plotted as log  versus the inverse 
temperature. The red line is the fit to the data with the law  = exp(Ea/T) giving the activation energy 
Ea. 

 

The Arrhenius plot ln() vs 1/T shows a linear behavior that can be fitted to the law ln() = ln( 0) + Ea/T 
with an activation energy Ea of 1900 K. 

In order to get deeper insight on the activated conductivity of compound 1, tight-binding band structure 
calculations of the extended Hückel type were performed. 

 

 

Figure 7. Donor layer of the salt 1 where the four different intermolecular interactions are labeled. 

 

The donor layers of compound 1 contain two symmetry equivalent molecules making four different 
intermolecular interactions (labeled I to IV in Figure 7). The S∙∙∙S contacts smaller than 4.0 Å associated 
with the different interactions are reported in Table 2. There are two intra-chain (I and II) and two inter-
chain (III and IV) interactions. The intra-chain interactions are of the twisted mode although the two 
interactions are not exactly of the same type. The shift of the center of the two C=C bonds is small for 
interaction I but considerably larger for interaction II. As a result, the C-H group of the terminal 
ethylenedithio groups pointing toward the other donor makes four S∙∙∙H hydrogen bonds in interaction I 
[3.020 (x2), 3.046 (x2)] but two in interaction II [2.971 (x2)]. This leads to a series of noticeable shorter 
S∙∙∙S interactions and a tighter HOMO-HOMO overlap for interaction I (i.e. the S atoms of the five-
membered rings, which are those bearing the stronger coefficients in the HOMO, are those associated with 
the shorter S∙∙∙S contacts). In the understanding of the transport properties of this salt we need to have a 
hint on the strength of the HOMO∙∙∙HOMO interactions for I-IV since there are the HOMO bands which are 
going to be partially emptied by oxidation. This may be done by looking at the absolute value of the so-
called HOMO∙∙∙HOMO interaction energy, |HOMO-HOMO|, associated with each interaction.28 The calculated 
values for the four interactions are reported in Table 2. 

Table 2. S···S distances shorter than 4.0 Å and absolute values of the HOMO-HOMO interaction energies (eV) 
for the different donor···donor interactions in the compound 1 at room temperature. 

 

 



Interaction S...S (<3.9 Å) 
|HOMO-HOMO| 
(eV) 

I 

3.608 (×2), 
3.661 (×2), 
3.886 (×2), 
3.933 

0.4177 

II 
3.822 (×2), 
3.847 (×2), 
3852, 3.902 

0.2170 

III 
3.561, 3.566, 
3.577, 3.586, 
3.848 

0.1224 

IV 3.953 0.0436 

 

 

In agreement with the previous structural analysis the strength of interaction I is twice stronger than 
interaction II. Thus, the chains are strongly dimerized as far as the HOMO∙∙∙HOMO interactions are 
concerned. The coupling between these chains depends on the strength of interactions III and IV. 
Interaction III is associated with the shorter S∙∙∙S contacts. However, these contacts are of the lateral type 
associated with moderate π type interactions so that the interaction is only modest. Finally, interaction IV 
is not very favorable in terms of both distance and orientation, its value being thus much smaller. 
However, every donor is associated with two of these interactions at both ends of the donor. Because of 
these interactions, the intra-chain and inter-chain interactions are interrelated. Thus, the donor layers of 
the compound 1 may be described as a series of fairly interacting strongly dimerized chains along a.  

The previous analysis is substantiated by the calculated band structure shown in Figure 8. The band 
structure along the chains direction (-X) shows two bands with opposite curvature with a large 
dimerization gap at X, as expected for a strongly dimerized chain. Consequently, the upper band is built 
from the antibonding combination of the two HOMO orbitals (ψ-) of the dimer associated with interaction 
I whereas the lower band is built from the bonding combination (ψ+). In addition, the full dispersion of the 
upper band is almost the same as that along the chain direction whereas for the lower band the full 
dispersion is considerably larger than the dispersion along the chain. This means that the inter-chain 
interactions have a relatively small influence on the interactions of the antibonding ψ- orbital of the 
dimers of different chains but noticeably affect those of the bonding ψ+ orbital. In the upper band 
interactions III and IV tend to cancel along a large part of the Brillouin zone whereas in the lower band 
they add up. This is very clear when looking for instance at the -Y direction (i.e. the inter-chain direction) 
in Figure 8. Ultimately this is due to the bonding vs antibonding character of the ψ+ and ψ- orbitals of the 
dimers. 

 



 

Figure 8. Calculated band structure for the donor layers of compound 1 where  = (0, 0), X = (a*/2, 0), Y = 
(0, b*/2), M = (a*/2, b*/2) and S = (-a*/2, b*/2). 

 

The previous observations are relevant in understanding the origin of the activated conductivity of 1. 
Because of the 2:1 stoichiometry and the fact that the anion carries a single negative charge, the HOMO 
bands must contain one hole. Thus, the lower HOMO band in Figure 8 is full and the upper is half filled. 
Consequently, the activated conductivity is not a consequence of the occurrence of a gap in the band 
structure but of the localization of electrons in the upper band. This is likely because of the strong 
dimerization and the weak interaction between the dimeric units of the layer as far as the ψ- orbital is 
concerned. In other words, the electrons tend to stay localized in the antibonding ψ - orbital of the dimeric 
units (interaction I), according to the so-called Mott localization mechanism, and an activation energy is 
required to jump between units. The occurrence of disorder does not seem to play an important role in 
triggering the localization. The particular nature of the donor lattice, with both a strong dimerization 
along the chains and competing inter-dimer interactions, lies at the origin of the activated conductivity of 
this salt. 

 

3. CONCLUSIONS 

Two radical cation salts based on BEDT-TTF and the organic anions chlorocyanoanilate and 
dichloroanilate have been prepared by electrocrystallization starting from the monopotassic 
chlorocyanoanilate salt and the dichloroanilic acid, respectively. While for the first anion a 2:1 salt 
crystallized with a clear mixed valence state for the donor and -1 charge for the anion, the second salt 
showed a 1:1 stoichiometry. In both compounds donor-anion segregation occurs, with arrangement of the 
donor molecules either in a ’-type donor packing pattern or in parallel columns twisted by 45° on to the 
other, respectively. The anions play a very important role as they can tune the oxidation state of BEDT-
TTF by the deprotonation degree and influence the solid state architecture through establishment of a 
complex set on intermolecular interactions. The salt (BEDT-TTF)2(HClCNAn) shows activated conductivity 
supported by band structure calculations which suggest a Mott localization to explain the semiconducting 
behavior. The salt (BEDT-TTF)(HCl2An) is rather intriguing as the bond distances within the donor are in 
agreement with a partial oxidation state of BEDT-TTF which would involve an incomplete deprotonation 
of the starting chloranilic acid, and no dimerization is observed with the chains. The balance between 
charge transfer on the donor and deprotonation degree of the acid in this compound is worth of further 
investigation together with its conducting properties. Moreover, combination of other BEDT-TTF related 



donors, including chiral ones,21,29-31 with diverse hetero-/homo-substituted anilates is envisaged in our 
groups.  

 

4. EXPERIMENTAL SECTION 

 
General. KHClCNAn was synthesized according to the literature procedure.32  BEDT-TTF was prepared 
following the Larsen procedure.33 H2Cl2An was purchased (Sigma Aldrich). Crystals were grown by the 
electrocrystallization technique. Solvents used for electrocrystallization experiments (HPLC grade) were 
dried under basic alumina and degassed with argon prior to use. 
 
Synthesis. [BEDT-TTF]2[HClCNAn] (1). KHClCNAn was dissolved in 8 mL of CH2Cl2 and placed in the 
cathode chamber of an H-shape electrocrystallization cell. BEDT-TTF (5 mg) was dissolved in 8 mL of 
CH2Cl2 and placed in the anode chamber of the cell. A current density of 0.5 μA cm−2 was applied. Black 
prismatic single crystals of 1 were grown at 20 °C on the anode surface of a platinum wire electrode over a 
period of two weeks.  
 
[BEDT-TTF][HCl2An] (2). H2Cl2An was dissolved in 8 mL of CH2Cl2 and placed in the cathode chamber of 
an H-shape electrocrystallization cell. BEDT-TTF (5 mg) was dissolved in 8 mL of CH2Cl2 and placed in the 
anode chamber of the cell. A current density of 0.3 μA cm−2 was applied. Black prismatic single crystals of 
2 were grown at 20 °C on the anode surface of a platinum wire electrode over a period of two weeks. 
 
X-ray Crystallography. Single crystals of the compounds were mounted on glass fiber loops using a 
viscous hydrocarbon oil to coat the crystal. Data collection were performed at 293 K on an Agilent 
Supernova with CuKα (λ = 1.54184 Å). The structures were solved by direct methods with the SIR97 
program and refined against all F2 values with the SHELXL-97 program using the WinGX graphical user 
interface. All non-hydrogen atoms were refined anisotropically except as noted, and hydrogen atoms were 
placed in calculated positions and refined isotropically with a riding model. A summary of crystallographic 
data and refinement results are listed in Table 3. 
 
 
Raman Measurements. 
 
Raman spectra were carried out at room temperature on single crystals by using a micro Raman 
spectrometer (Horiba Labram 300) equipped with a He-Ne laser (=632,81 nm) laser in the 80-2000 cm-1 
range, with a 20 LWD objective (<0.25 mW/m2 on the crystal). A 180° reflective geometry was adopted. 
The samples were mounted on a glass microscope slide and the scattering peaks were calibrated against a 
Si standard (n=520,7 cm-1). Typical spectrum  was collected with a 300 sec time constant at a <1 cm-1 
resolution and was averaged over 3 scans. No sample decomposition was observed during the 
experiments.  
 
Single Crystal Conductivity Measurements. Electrical transport measurements were performed on 
platelet-shaped single crystals. Gold contacts were evaporated on both faces of the crystals and gold wires 
(17 μm diameter) were glued with silver paste on those contacts. Four-probe DC measurements were 
performed applying a constant current of 1µA and measuring the voltage using a Keithley 2401 source 
meter. Low temperature was provided by a homemade cryostat equipped with a 4 K pulse-tube. 
 
Band Structure Calculations. The tight-binding band structure calculations were of the extended Hückel 
type.34 A modified Wolfsberg-Helmholtz formula35 was used to calculate the non-diagonal H�� values. All 
valence electrons were taken into account in the calculations and the basis set consisted of Slater-type 
orbitals of double-� quality for C 2s and 2p, S 3s and 3p and of single-� quality for H. The ionization 
potentials, contraction coefficients and exponents were taken from previous work.36 



 
 

Table 3. Crystallographic data for compounds 1 and 2. 

 1 2 

Empirical 

formula 

C27H17N1O4S16Cl1 C16H9O4S8Cl2 

Fw 967.83 592.61 

Crystal colour Black brown 

Crystal size 

(mm3) 

0.15 * 0.15 * 0.03 0.10 * 0.05 * 0.03 

Temperature (K) 293.00(10) 293.00(10) 

Wavelength (Å) 1.54184 1.54184 

Crystal system, Z Monoclinic, 2 Monoclinic, 2 

Space group P2/c I2/a 

a (Å) 7.6647(3) 13.2766(4) 

b (Å) 6.7891(3) 4.12130(10) 

c (Å) 34.1205(12) 38.5124(15) 

α (°) 90 90 

β (°) 93.593(3) 92.935(3) 

γ (°) 90 90 

V (Å³) 1772.02(12) 2104.51(12) 

ρcalc (g.cm-³) 1.814 1.870 

μ(CuKα) (mm-1) 10.111 10.435 

θ range (°) 2.60–73.85 4.60–73.43 

Data collected 14654 6871 

Data unique 3555 2086 

Data observed 3381 1902 

R(int) 0.0279 0.0389 

Nb of parameters 

/ restraints 

234/0 140/0 

R1(F),a I > 2σ(I) 0.0775 0.0412 

wR2(F2),b all data 0.1711 0.1327 

S(F2),c all data 1.244 1.106 
aR1(F) = ΣǁF0|-|FCǁ/Σ|F0|; bwR2(F2) = [Σw(F02-FC2)2/ΣwF04]1/2; cS(F2) = [Σw(F02-FC2)2/(n+r-

p)]1/2. 
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Purely organic radical cation salts based on BEDT-TTF and chlorocyanoanilate/dichloroanilate anions 
prepared by electrocrystallization show original solid state structures and physical properties supported 
by band structure calculations. 
 

  


