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The Synthesis of Dialdehyde from Sodium Hydrogen Telluride with 
1,1′′′′ ,3,3′′′′-Tetramethyl-2,2′′′′-bis-benzimidazolium Salt 
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Abstract: The reaction of bis-benzimidazolium salts with sodium hydrogen telluride is reported, 
and a new synthetic method for dialdehydes is provided. 
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Dialdehydes are important chemical industrial materials.  An efficient preparation 
method of dialdehydes has been interested.  We have reported two novel synthetic 
methods of dialdehyde via the addition-hydrolysis reaction of benzimidazolium salt with 
bis-Grignard reagent1 and the reduction-hydrolysis reaction of diimidazoline2.  

Sodium hydrogen telluride has been shown to be a convenient reagent for the 
reduction of unsaturated nitro-compounds to saturated ones3.  The reduction of 
N-methylpyridinium iodide and N-methylisoquinolinium iodide by sodium hydrogen 
telluride was reported4.  In this paper, we reduced bis-benzimidazolium salts by this 
reagent, and this provided a new approach to the preparation of dialdehydes.  The route 
for the synthesis of dialdehydes is as follows: 
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Experimental 
 
Sodium hydrogen telluride was prepared according to the literture5.  2,2′-Bis-benzimi- 
dazole was prepared from dicarboxylic acid with o-phenylenediamine in nearly 
quantitative yield6. 
 
Synthesis of 1,1′,3,3′-tetramethyl-2,2′-bis-benzimidazolium salts 
 
1, 1′, 3, 3′-Tetramethyl-2, 2′-bis-benzimidazolium salts were prepared in high yield as 
reported in literture7-8.  Compound 1 and compound 3 were prepared respectively by 
similar method. 

0.46 g of sodium cut in small pieces was added in 15 mL of anhydrous ethanol.  
After all the sodium was dissolved, 0.01 mol of 2,2′-bis-benzimidazole , 0.08 mol of 
iodomethane and  15.0 mL of benzene were added to this solution.  The stirring was 
started and the mixture was refluxed for 18 h.  The solvent was removed.  The residue 
was recystallized from ethanol to give pure compound 1, lightly yellow powder , yield 
85%, mp>300°C (lit.8 mp>300°C) , while compound 3 was obtained by recrystallization 
from acetone.  Compound 3 as brown powder, yield 80%, mp>300°C. 
 
Synthesis of dialdehyde 
 
1,1′,3,3′-Tetramethyl-2,2′-bis-benzimidazolium salt (0.005 mol) was added in small 
portions to a solution of sodium hydrogen telluride (0.015 mol) in ethanol under nitrogen.  
After the mixture was stirred for 1.0-1.5 h at room temperature, 20 mL of saturated 
aqueous solution of oxalic acid was then added, and the mixture was heated at 40-50°C 
for 1.0 h with stirring.  Ethanol was removed by distillation and the residue was 
extracted with ether or benzene (4 30 mL).  The extracts were washed with 5% 
sodium bicarbonate,  dried over anhydrous magnesium sulfate.  After the solvent was 
evaporated, the residue was distilled to give compound 2,  while compound 4 was 
purified by recrystallization from water. 

Compound 2 as colourless liquid, yield 66.8%, b.p. 92-94°C /1.999 kPa, 20
Dn 1.4338 

(lit.9 b.p. 92-94°C /1.999 kPa, 20
Dn 1.4350); Compound 4 as white solid, yield 64.0%, 

mp 114-115°C (lit.10 114-116°C)  
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