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AMrac~ The synthesis of the title compound 9. by tbmz ditknmt routes, is dwribcd far he fmt 
time. 

Tetrathiafulvalenes play a key role in the search for new organic conductors.1 and therefore, a great deal 

of work has been devoted to the synthesis of these substances.2 Among them, several formyltetrathiafulvalenes 

have been described. Monoformyl-,3 4,5-diformyl-,4 and tetraformyltetrathiafulvalene5, as well as some of 

their ethylenedithiotetrathiafulvalene h*b and tetraselenafulvalenek*d analogues have heen prepared, their 

chemistry explored and they have emerged as versatile starting materials for the synthesis of new derivatives. 

Indeed, their Wittig reactions 4*7 afford new donors with exte.ndcd conjugation and multi-stage redox 

assemblies among others, whereas aminomethyl. hydroxymethyl 3b>m and nitronylnitroxide 9 derivatives (all 

of them prepared from the conesponding aldehydes) show interesting structural. electrical and magnetic 

pmperties in the solid state. 

Given these precedents and in the search for new building blocks in tetrathiafulvalene chemistry, we 

became interested in the previously undescribed 4,4’(Y)-diformyltetathiafulvalene 9, and in this 

communication we report the different syntheses of thii compound that have heen disclosed by our groups. 

The first route uses 4-fonnyl-l,fdithiole-Zthione (4) and its acetals 3 as key products (Scheme 1). 

Thus, compound 1 10 is transformed into 2. which is converted into 3a via generation of the 

cortesponding alkynylthiolate in the presence of CS2. In turn,, 3a can be hydrolyzed to 4 or aansformed into 5 

by reaction with mercury(II) acetate. Using a slightly different approach, 4 (which can also he prepared thmugh 

reduction of 6 as previously described 7s or from 4,Wiformyt 1.3-dithiole-2-thione 11) has heen converted 

into its diethylacctal3b. 

Coupling of either 3a or 5 affords the diprotected tetrathiafulvalene 7 in 3096 yield, whereas coupling of 

3b gives 8. Acidic hydrolysis of these bis(acetal) derivatives yields the desired diformyl compound 9 in good 

yield. On the other hand, the direct coupling of 4 to afford 9 cam he canied out by using CMm)g but is quite 

unsatisfactory (Scheme 2). 
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1 2 

6 3b 5 
Reagents and conditions: a: ethylene glycol, toluene. TosOH, teflux, 87%; b: CS2. NaH, 
MeCN, 98%; c: H30+, acetone, 98%; d: DIBALH. CH2C12, -85°C. 67%; e: HC(OEt)s, 
EtOH, TosOH, 96%; fi Hg(OAch, MeCN, 83%. 

Scheme 1 

3 b >0)2Hcr )-‘(> CH(OEt)2 

8 

b 4- 

9 
Reagents and conditions: a: P(OEt)J, 120°C, 30%; b: Coz(CO)g, toluene, reflux, 30% 

(for 3a), 15% (for 4); c: P(OMe)s, 90°C, 18%; d: H30+, 89% ; e: H-H. 74%. 

Scheme 2 

The second route makes use of the easily available diestcr 10 12 as a starting material (Scheme 3). 
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+HoH2c+)JHflH b 9 

10 11 

Reagents and conditions: a: DIBALH (6 eq.), THF, -10°C. 95%; b: Se, dio~ane, ~&IX, 45%. 

scheme 3 

Its reduction with an excess of DIBALH in THF leads 13 to dialcohol 11 in nearly quantitative yield, in 

sharp contrast to the negative results already found with other reducing agents.t2h Oxidation of this alcohol 

with selenium dioxide in refluxing dioxane affords the desired difonnyl compound 9 in 45% yield and 

constitutes the key step of this approachtd. since very few oxidation reactions have been reported in TIF 

chemistry 15, no doubt because of its strong electron-donating properties. On the othe.r hand, direct reduction of 

10 to 9, using DIBALH in CH2Cl2 at -78’C. takes place in only 13% yield. 

A third mute to compound 9 proceeds in one pot directly from TTF. Metalatlon of TTF3 using LDA (4 

equivalents) at -78’C. followed by addition of N-methyl-N-phenylformamide (2.5 equivalents) yields 

compound 9 (40% yield) (Scheme 4). 

Scheme 4 

Compound 9 is a dark red solid, isolated from each route as a mixture of Q and (2) isomers. as judged 

from its lH- and l3C-NMR spectra.t6 Chmmatographic separation of both isomers has not been achieved yet. 

As could be expected, the electron-donating properties of 9 are weakened with regard to those of TTF 

itself, because of the strong electron-withdrawing effect of the fonnyl groups. Thus, cyclic voltammepy of 9 

shows two reversible waves at %a1 = 0.74 V and E& = 1.08 V (TBA PFg / MeCN vs. Ag/AgCl, scan mte 

100 mVs-1); the values for TI’F itself, Epal = 0.43 V, E&Z = 0.83V. 

To sum up, three different syntheses of the hitherto unreported 4,4’(S)-diformyltenthiafulvalene am 

presented. The most prominent features of these approaches are: a) the easy synthesis of tbione 3a from 

thiadiazole 2; b) the smooth reductions of 6 to 4 and 10 to 11 respectively; and c) the fast selenium dioxide 

oxidation in the TTF series. 

The chemistry of 9 and its derivatives is currently under investigation. Preliminary experiments establish 

that Wittig reactions proceed smoothly. 
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