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Organic Metals : a New Synthetic Route to Tetrathiafulvalenes 

By G ~ R A R D  LE COUSTUMER and YVES MOLLIER 
( Ins t i tu t  des Sciences de la ilfati8re et d u  Rayonnement,  Universitk de Cnen, 14032 Caen Cedex, France) 

S u m m a r y  We report here a new synthetic route to  tetra- 
thiafulvalenes in a simple one-step synthesis from 2- 
thioxo- 1,S-dithioles. 

TETRATHIAFULVALESE (TTF) and its derivatives have been a 
subject of great interest since the discovery of their 77 donor 
abilities to form charge-transfer complexes with suitable 
acceptors. The classical methods of synthesis commonly 
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used to prepare tetrathiafulvalenes have been reviewed by 
Narita and Pittman These routes are convenient but 
involve three- or four-step syntheses So far, few methods 
of synthesis have been described starting from 2-thioxo- 1,3- 
dithioles 

It has been f ~ u n d ~ - ~  that triphenylphosphine and tri- 
methyl phosphite react with 2-thioxo- 1,3-dithioles to give 
the corresponding tetrathiaf ulvalenes, although the scope of 
the reaction is limited to compounds with electron with- 
drawing substituents (R = F,C or CN), and unfortunately, 
yields are not always good 2-Thioxo- 1,3-benzodithiole 
has also been made using a phosphite 6 3 7  

S RL' 

Our one-step synthesis affords tetrathiafulvalenes directly 
from 2-thioxo- 1,3-dithioles in 20-45% yields when heated 
with dicobalt octacarbonyl in boiling benzene or toluene 
solutions 
has been applied to 2-thioxo- 1,3-dithioles with various sub- 
stituent (R) groups and seems general (Table) 

The desulphurization achieved with Co,(CO) 

TABLE 

R' R2 Solvent 
H H Toluene 
Me Me Benzene 
Ph Ph Benzene 

C0,Me C0,Me Benzene 
Toluene 
Toluene 

H Ph Toluene 

[ICHzI, 
CCHz14 

Reaction 
timefh 

0 5  
1 
2 
2 
1 
1 
1 5  

Yield 

35 
25 
42 
20 
20 
37 
25 

/ %  
M P /"C 

119 (119) 
(lit m p ) 

244 (244) 
262 (262) 
168 (170) 
243 (244) 
245 (247) 
208 
(202-206) 

During the boiling period a large amount of black pre- 
cipitate was formed This black pyrophoric material was 
filtered and the filtrate was chromatographed on alumina. 
Elution with benzene-light petroleum followed by concen- 
tration gave directly the corresponding TTF in pure crys- 
talline form 

The reaction was also attempted with the 'carbonyl 
metals' bis(dicarbonylcyclopentadieny1iron) [ (C,H,) Fe- 
(CO),], and bis(triphenylphosphiny1)aminylium tetracar- 
bonylcobaltate (Ph,P),NCo(CO),, but these reagents seemed 
less effective than dicobalt octacarbonyl and the yields 
obtained were lower 

(Recezved, 28th September 1979, Cow. 1038 ) 
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