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Electrocrystallization set up [4] a (TBA),(Ta,OF,,) synthesis o
a

TBAHSO, TBAOH
Oxydation : TakF: + HF - TBA,Ta,0F,, - TBATakF, —— TBABF, + Tal:
D = D" = (D", D% A) Unitcell T = 293K '
a=21.230(2)A a=90°
Cation radical salt » Material b = 14.2060(10)A B = 124.970(4)°
c = 18.083(2)A y = 90°
V = 4469.1(7) A3
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- " crystal structure (red). .
Electron donor (D) 7-4 R1 = 4.39% : . oo (red) L ;
Pt wire @ =1 mm < - Ta, SO it RMN °F (CD,ClI,):
J , fd‘“d'“ Hi‘lI'UUM'! - : 9 (m’ 2Fax)’ 32 (d, 8Feq) ppm
D=TMTXF

Se Se S S
X = Se I = Ji —>  (TMTSeF)Ta,0F X = S I = ji > (TMTTF);Ta,0F
Se Se S S

TETRAMETHYL TETRASELENAFULVALENE Solvent: CHZCIZ TETRAMETHYL TETRATHIAFULVALENE

T=20°C, 1=1pA Mentionned in [4] concerning the preparation of (TMTTF),TakF:
""Occasionally, another poly-type 3:1 salt, (TMTTF),(TaF:),0, was formed."
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This phase was first reported (Synth. Met. 1991, 42, 1939) as (TMTSeF), Ta,F,,

Unit cell, T = 293K o : \\\ Unit cell, T = 293K o @ ”*;\. %E'“';

a=7.8356(9)A a=90.28(1)° 7( ?W / i == a=7.8130(1)A o =86.153(7)° }M | _
b = 10.993(1)A B = 80.09(1)° - | k'?b\. Y SOSRvestveues: | b =10.960(1)A B = 78.048(4)° . - b
¢ = 13.558(2)A y = 77.836(8)° 7 : ° c=13.091(1)A y=77.49(1)° W

V = 1123.6(2) A3 2] 6 gr=0.245/cm V = 1070.4(2) A3 o 6 - = 0.0025 S/cm
Z=1, R1 = 2.87%, Triclinic system, P-1 |, 2 Z=1, R1 = 3.67%, Triclinic system, P-1 3

i - - 3 i/ . a
Electronic structures: The donor layer of each salt is built Domet AR e (VTS Ta,0F (TMTTRTa0F ) 22 =N R S
from centrosymmetric A-B-A trimers of donor molecules. ey V""‘ 1Y ey -8 A N\ e yimr~
. . . . I > P k s | |7 c e
The intermolecular interaction | is by far the strongest and .+, ymeey . /
o ; M "E‘ - VI = 11 (A-A) 0.0261 0.0360 (0 - ] /\ T | e | Y
suggests a 1D conductivity. For the TMTTF salt all other /7% wy | w2 v Es) NN
interactions are considerably weaker. In TMTSeF salt | jme2s("" A VR T w5 T e s
. . . . . . . X & VI A /1 )‘#&‘\ VI (A-B) 0.0118 0.0205 C | b d t t f th
interaction Il is substantial and this difference is mostly at | , NP o ST _ Iaaecr.s Of}” (TK/I 'V+J§Fl;r$a %rF e(agogr?g
the origin of the pseudo-1D behavior of TMTSeF salt as well | =50 4 " ol Abs. values of the |Bomo-Homol INtermolecular (TYMTTF) Ta.OF. (b5 vihere  the
: .. _ Ay ).m( Interaction energies (eV) for the different )3 1Y _
as the 100 times less conductivity properties of TMTTF salt. Pt donor---donor interactions. dashed line refers to the Fermi level.
S S S
> (RAC)-(DM-EDT-TTF),Ta,0F,, D=DM-EDT-TTF ::[ IS == Sj > (S,8)-(DM-EDT-TTF),Ta,0F,,
S
Solvent: CHCI, DIMETHYL ETHYLENEDITHIO TETRATHIAFULVALENE
T =20°C, | =0.5 pA c
/ j N -. “ ",‘ / . 50 ', ‘ Y
. . .Q“, :. ..\;:__,_._'; 3 . Je . 0
' | Thin plates A - Needles
' “l;. _ : ; w$® o . /
Unit cell, T = 150K - Unit cell, T = 293K E
a=12.5633(6)A o =90° a=10.8773(2)A o =90° °
b = 10.7252(9)A B = 93.226(5)° I N b =12.6267(2)A B =90°
¢ =34.292(2)A y=90° g | N e ¢ = 34.4236(8)A y=90°
\V = 4613.3((53) AZ ) | ORT T 0.33 S/cm V= 4727.9((2)),&37 g
Z=4, R1 = 9.52%, Monoclinic system, P 2,/c === Z=4, R1 = 4.38%, Orthorhombic system, P 2,2,2, =
> The enantiopure is about 3 times more conductive G gy =113/em

Solvent: CH,CI, - i
T =20°C, | =0.5 pA 5@“ i

Unit cell, T = 293K

. s s 9 s3
D=BEDT-TTF S: is ShaleX
| ’ 54 s2 TAL 0 F—————————————
S s S S . : ) : BEDT-TTF) Ta OF

BISETHYLENEDITHIO TETRATHIAFULVALENE

a=12.615(1)A «=90° o = S L

b =11.984(1)A B = 90.234(9)° Plates o= |

c =16.747(L)A y=90° Compared to the previous salts presenting the same 3:1 stoichiometry, i.e. (TMTXF),Ta,F,,0, the e

V = 2531.8(3) A3 - o . TP - : . femperature (9 .

=5 R1 <6 50% Monoclinic svstem. P 2./a anions are rotated by 90" with respect to the donors like in DM-EDT-TTF. Again, fluorine atoms There is a band gap separating
T ST IR YSEIL P29 engage in intermolecular hydrogen bonding with hydrogen atoms of the ethylene groups. the empty and filled bands and

(BEDT-TTF),Ta,F,,0 is a
The crystalline parameters correspond to those of a phase apparently wrongly described as (BEDT-T TF);Ta,F;; more than 30 years ago [5] with the donor packing regular semiconductor.

and their arrangement with respect to the anions being the same.
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