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ABSTRACT 
 
Tetrathiophene compound in this decade currently are explored especially as the precursor 
in the new material production that had the competitive characteristics matter, example in 
case of: coating, optic, art and ceramic modelling, both as nanocomposite or nanostructure. 
The preparation of tetrathiophene was done in the laboratory by conventional of Grinard 
method from its monomer, afterwards was continued with the method coupling used CuCl2 
anhydrate, with results rendements of 8.6 %. Conventionally, the preparation of  silylated 
tetrathiophene was done directly with bromination from N-bromosuccinimide (NBS) and 
substituted of brom that was linked with chloromethoxysilane in hexane. Whereas the 
modification of the silylated terthiophene preparations did the addition reaction mechanism 
of the double bond in tetrathiophenes with lithium (LiAlH4) in hexane. Afterwards the 
intermediate results of lithiation are  substituted with methoxysilane radical of chlorome-
thoxysilane (CH3O)3-SiCl in the pressure of  0.1 mmBar or 75 mmHg. The silylated 
tetrathiophene could be received with farctional distillation until temperature of  273 °C. 
Results characterization of the tetrathiophene silylated or the bis(trimethoxysilyl)tetrathio-
phene by this modification was carried out with NMR spectroscopy’s of  1H, 13C, and 29Si, 
that showed with confidentially of high purity, and so from three times preparation it was 
produced of average rendement significantly more higher than the conventional method. 
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I. INTRODUCTION 

Oligothiophenes is molecules rich in electrons which very interesting properties in 

the chemistry of materials. These properties are: 1) a high thermal stability1, 2) 
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semiconductive properties1, of the non-linear optics, electrochromic and non-linear optics 

and electrochimic, 3) the formation of charge transfert complexes with the TCNQ.2,3   

The colour of oligothiophenes varies according to the length of the chain, being 

colorless for the bithiophene1,4-6 orange for the terthiophene2,4,6 and yellow for the 

tetrathiophene.3,7,8  The terthiophene was synthetized for the first time in 19419,10 and in 

1945. Zechmeister observed that this compound exists naturally in the marigolds.11,12 

Oligothiophenes 1, 11 2, 4, 11, 12 and 36, 8 was synthetized by coupling of the thiophene 

and catalysed by complexes of metals transitions. The tetrathiophene compound3 was 

synthetized by Kagan13 in 1988 by the reaction of coupling of Kumada. Oligothiophenes 

with longer chains were prepared by oxidatif coupling by-products of 2,2'-bithiophene7 

and the polymerisation by electrochemistry8 to obtain of tetrathiophene.  The bisilylation 

in position of  (2,5') of these compounds was made by coupling of their lithiation 

products with the chlorotrimethoxysilane. 

The synthesis of 2,2'-bithiophene was realized by coupling of the magnesium with 

the 2-bromothiophène in the presence of the nickels chloride catalyst; 1,3-

bis(diphenylphosphino)propanenickel(II), [(NidpppCl2)] according to condition of the 

reaction of the Kumada. The bithiophene compound is obtained in the form of crystals 

transparent green. Then synthesis of tetrathiophene by the conventional methode are 

coupling of thiophene by catalyst of the CuCl2.  

 

                            S Br S S
2

1) Mg/Et2O
2) [Ni(dppp)]Cl 2

 

    (1) 
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S S S SS S
Li2

1) 2 CuCl2
2)  HCl/(Me)2CO

 

        (2) 

The dilithiation of three compounds thiopheniques 1, 2, 3 was realized in room 

temperature by treatment with n-BuLi. The silylation of these dilithiens is made in -10°C 

by reaction with equivalents 2 of chlorotrimethoxysilane. Compounds: 2,5-bis(trime-

thoxysilyl)thiophene4, 2,5'-bis(trimethoxysilyl)bithiophene5, 2,5''-bis(trimethoxysilyl)-

terthiophene6, and 2,5'''-bis( trimethoxysilyl) tétrathiophène7 can be produced by the 

modified of coupling methode in addition of lithium. 

The preparation of tetrathiophene was done in the laboratory by conventional of 

Grinard method from its monomer, afterwards was continued with the method coupling 

used CuCl2 anhydrate, with results rendements of 8.6 %. Conventionally, the preparation of  

silylated tetrathiophene was done directly with bromination from N-bromosuccinimide 

(NBS) and substituted of brom that was linked with chloromethoxysilane in hexane. 

Whereas the modification of the silylated terthiophene preparations did the addition 

reaction mechanism of the double bond in tetrathiophenes with lithium (LiAlH4) in hexane. 

Afterwards the intermediate results of lithiation are  substituted with methoxysilane radical 

of chlorome-thoxysilane (CH3O)3-SiCl in the pressure of  0.1 mmBar or 75 mmHg. The 

silylated tetrathiophene could be received with farctional distillation until temperature of  

273 °C. 
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II. MATERIALS AND METHODE  

General conditions: 

All the manipulations were realized under 1 atmosphere in inert condition (argon) 

in tubes of Schlenk or balloons, by using the vacuum technique. The solvents are dried 

and distilled under atmosphere of argon just before use (Table-1). 

 

Table-1: Drying agents used in the drying of solvents 

Solvants Agent desséchant 

THF CaH2 puis Na/ Benzophénone 

Et2O Na/Benzophénone 

Hexane CaH2 

Pentane CaH2 

 

The acetone, ethanol, and DMF are commercial quality products analytic  and are 

conserved under argon. The chloride of the copper ( CuCl2) is shaken during six hours, 

then dried in the dimethylchlorosilane under vacuum and conserved under argon. The 

bis(trimethosilyl)tetrathiophene  is stored in Schlencks excicators under the inert 

condition of argon.  

Melting points were determined by apparatus of Gallenkamp, and are not 

corrected. Mass-spectres were recorded on spectrometers Jeol JMS-D100 and Jeol JMS-

SX102.  Spectres of infrared were used a Perkin Elmer-1600 in Transformed by Fourier. 

The spectres of RMN in solution were recorded on the NMR Bruker DPX200 Model for 

analysis of 1H, 13C and Bruker AC200 Model for analysis of 29Si. 
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The values of the chemical deplacement (δ) are expressed in ppm, those of the 

constants of couplings in Hertz. The signals are indicated by letters as: s (singulet), d 

(doublet), t (triplet), m ( multiplet ) and Ar (Aromatic). 

 

Syntheses of the : 2,2'-Bithiophene, (2) 

In a tricol provided with a cooler, with a mechanical agitator and with a light bulb 

with bromine, we introduce under argon 12.5 g of magnesium (0.5 mole) into 70 mL of 

diethylether. The magnesium is covered by a small quantity of ether. After activation by 

addition of of  2-bromothiophene, a solution of 81.52 g (0.5 mole) of 2-bromothiophene 

in 250 mL of diethylether is added. Be cool the balloon with some water. In the end 

addition, the environs reaction is dark colors. After 2 hours of excitement with room 

temperature, a solution of 81.52 g (0.5 mole) of 2,5-dibromothiophène and 2.72 g (1 % 

mole) of the catalyst [Nor (dppp) Cl2] in 150 mL of diethyl ether is added in 0°C on the 

magnesium. The environs of the reaction take at a black color. After 2 hours of 

excitement in the ether, the solvent is evaporated and the black residue is covered by 

excess of ether. The etherize phase is washed in the distilled water (3 x 150 mL), dried on 

MgSO4, filtered then evaporated, finally the filtrate are distilled on 273 °C. 

 

Syntheses of the 2, 2': 5', 2": 5",2'"-Tetrathiophene, (2) 

In Schlenk provided with a cooler, with a magnetic stirer, and introduce under 

argon 3.32 g of bithiophene (2 x 10-3 mole) into 250 mL of THF, then add in 11.0 mL (22 

x 10-3 mole) of n BuLi (2.0 M) and shake 1 hour in temperature of 70°C. Add 5.38 g of 

anhydrate CuCl2 (40 x 10-3 mole) and shake during 18 hours in room temperature. Add 
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then a solution of HCl to have an environment of pH = 4 - 5.  The yellow products is 

isolated by filtration and washed with HCl 4N in the acetone.  

 

Synthese of the 2,5'''-bis(trimethoxysilyl)tetrathiophene, (3) 

In the Schlenk of 100 mL provided with a cooler, with a mechanical agitator, we 

introduce 50 mL of Et2O and 1.5 g of tetrathiophene in room temperature 3 (4.55 x 10-3 

mole), and shake to obtain one clear yellow solution. We add to 4.55 mL of BuLi (n-

buthyllithium 2.0 M in the hexane, 9.09 x 10-3 mole), the solution becomes yellow. When 

the addition is ended, and shaked during one hour. Then add in -78°C, 1.66 mL of chloro-

methoxysilane (9.09 x 10-2 mole). And shake during 15 hours under argon. Finally 

washed with hexane, and obtain a clear yellow solution which is evaporated under 

vacuum to give a dark yellow liquid. The liquid is washed in the pentane (3 x 150 mL), 

and evaporate in the pentane under vacuum, dried the residue and extracted in 100°C.  

 

III. RESULT AND DISCUSSION 

Product of the 2,2'-Bithiophene (1): 

After distillation, obtained of  50.60 g (0.304 mole, 60.9 %) of blue product (1). 

The melting point (F) = 32.2 °-33°C (Litt.: 33-34°C)6,15. Characterization of RMN 1H (δ 

ppm 200 MHz, CDCl3): 7.09 - 7.31 (3 H, m). RMN 13C (δ ppm CDCl3): 124.23; 124.82; 

128.24; 137.87. 

An then the 2,2; 5',2"; 5",2'"-tétrathiophene compound is obtained by coupling in 

-70°C from the lithiathion of 2,2'-bithiophene-bithiophene in the presence of 2 
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equivalents of cuprum chloride anhydrate is obtained in the form of yellow powder with 

rendement of 55 %. 

 

Product of the  2, 2': 5',2": 5",2'"-Tétrathiophene (2): 

The product is dried under vacuum on P2O5 for obtain yellow powder product 

2.23 g (5.3 x 10-3mole, 55 %) . Characterization : melting point have 212 ° - 212.2°C 

(litt. 212 °-213°C).8 RMN 1H (δ ppm 200 MHz, CDCl3): 7.07 (2 H, dd); 7.12 (2 H, d); 

7.24 (2 H, m); 7.29 (2 H, dd). RMN 13C (δ ppm 200 MHz, CDCl3): 124.179; 124.809; 

128.330; 136.743; 137. 

 

Preparation of compounds thiophene bisilylated 4 - 7 

The preparation of the 2, 5-bis(trimethoxysilyl)thiophene was realized by 

silylation of the magnesium of the 2,5-dibromothiophene with the chloromethoxysilane. 

The product compound (3) is obtained 0.3 g (11.6 %) in the form of a yellow viscous. 

                  

S S S
(MeO)3Si S p Si(OMe)3

n

1) BuLi/Et2O
2) (MeO)3SiCl

 

(3) 

Characterization by RMN 

The spectres of RMN of 1H, 13C and 29Si terthiophène bisilylated6,3,11 indicated in 

figures I-1, I-2 and I-3. 

The spectre of RMN of 1H shows a singulet in 3.70 ppm for methoxy grouping. 

The aromatic protons apparait as a singulet in 7. 18 ppm, and a doublet-doublet in 7.36 

ppm. RMN 1H (δ, 200 MHz, CDCl3): 3.65 (18H,s); 7.24; 7.27; 7.30; 7.33 (8H, m). 
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RMN 13C (δ, 200 MHz, CDCl3): 51.43; 124.18 ; 124.80 ; 128.35; 136.78; 139.50.  

RMN 29Si (δ, CDCl3) : -58.26. 

                               

 

Figure I-1: spectre RMN of  1H of 2,5''-bis(triméthoxysilyl)tetrahiophene 

The spectre of RMN of the 13C of (3) shows a singulet in 50.7 ppm for C of the 

methoxy groups, C aromatic apparaite in 124.8, 1245.0 and 125.0 ppm. 

                                 

Figure I-2: Spectre RMN 13C of  2,5''-bis(trimethoxysilyl)tetrahiophene 
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The spectre RMN of 29 If of 2,5''-bis(trimethoxysilyl)tetrathiophene (3), show 

corespondant peak of ( -OMe)3  in  - 58.3 ppm (Figure I-3). 

 

                              

Figure I-3: spectre RMN of  29Si of  2,5''-bis(trimethoxysilyl)terthiophène (3) 

 

IV. CONCLUSION 

Results characterization of the tetrathiophene silylated or the bis(trimethoxy-

silyl)tetrathiophene by this modification was conclused that characterization carried out 

with NMR spectroscopy’s of  1H, 13C, and 29Si, showed that with confidentially of high 

purity, and so from three times preparation it was produced of average rendement 

significantly more higher than the conventional method. 
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