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Black needles

Unit cell, T = 150 K, phase (rac) 
Monoclinic system, P 21/n

a = 12.2033(2) Å  α = 90°
b = 15.5932(2) Å  β = 111.257(2)°
c = 13.9105(2) Å  γ = 90°
V = 2466.91(7) Å3

Z = 2, R1 = 4.39 %

Solvent: Acetonitrile / Bromoform 50/50

T = 20 oC, I = 0.5 µA

The W6O19 salt is more conductive

Prospects: measuring conductivity under pressure

+ chiral magnetic effect (Geert Rikken LNCMI) 
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Ionic charge stoichiometry / Insulating materials

σ RT = 1,2 S/cm

Electrocrystallization set up [2]TM-BEDT-TTF synthesis

Chirality is introduced using chiral 2,3-butanediol for the preparation of the chiral cyclic sulphates (CCS) [1]

The synthesis of the chiral dimethyl thione has been optimised to avoid steps, reduce handling time and increase the yield

Chiral tetramethyl bis(ethylenedithio)-tetrathiafulvalenes are obtained by symmetric coupling in phosphite medium

PO(Me)3

(4R) or (4S)

Yield 50%

9:5 Phase (4R) or (4S)-(TM-BEDT-TTF)9(Mo6O19)5.(CHBr3)8.67

Unit cell, T = 150 K, phase (4R) 
Trigonal system, R 3 2

a = 19.6963(4) Å  α = 90°
b = 19.6963(4) Å  β = 90°
c = 62.6651(13) Å  γ = 120°
V = 21053.6(10)  Å3

Z = 3, R1 = 7.65 %

Black hexagonal platelets

Semi-conducting materials

2:1 Phase (rac)-(TM-BEDT-TTF)2Mo6O19

Electrolyte 

Anion (A-)
Chiral TM-BEDTT-TTF 

electron donor (D)

Single crystals

D D+• D+•, D0, A-

Cation radical salt ► Material

Oxidation:

D0

+-
Micro current

Electrode:

Pt wire Ø =1 mm

XRD, resistivity measurements, Raman spectroscopy, 

magnetism, band structure calculations

Latest developments with the W6O19 dianion

(n-Bu4N)2Mo6O19 synthesis: polymerisation of molybdic acid at T < 50 oC in an acid medium[4]:

100 o C

(n-Bu4N)2W6O19 synthesis: hot polymerisation of tungstic acid in an acid medium [5] : 6 Na2WO4 + 10 HCl + 2 (n-Bu4N)Br    →   (n-Bu4N)2W6O19 + 10 NaCl + 2 NaBr + 5 H2O

6 Na2MoO4 + 10 HCl + 2 (n-Bu4N)Br    →  (n-Bu4N)2Mo6O19 + 10 NaCl + 2 NaBr + 5 H2O

σ RT = 3 S/cm

9:5 Phase (4R) or (4S)-(TM-BEDT-TTF)9(W6O19)5.(CHBr3)8

Black hexagonal platelets

The crystalline structure of the material is the same as the molybdenum equivalent

The 2:1 Phase (4R) or (4S)-(TM-BEDT-TTF)2W6O19 is also present, in the 

shape of black needles

Unit cell, T = 200 K, phase (4R) 
Trigonal system, R 3 2

a = 19.7950(4) Å  α = 90°
b = 19.7950(4) Å  β = 90°
c = 62.6851(9) Å  γ = 120°
V = 21271.9(9)  Å3

Z = 3, R1 = 4.69 %

Helical packing

Strong dimers


