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The catalytic dechlorination of 1 -a lky l -5 -eh loro - ,  i - a l k y l - 4 - c h l o r o - ,  and 1-alkyl(aralkyl)-  
2 -a lkyl (ary l ) -5-chloro imidazoles  in the presence of 1Raney nickel,  which makes it poss ible  
to simplify the synthes is  of a number of 1-alkyl-  and 1-alkyl(aralkyl)-2-alkyl(aryl) imtdazoles ,  
was investigated. 

Considering the accessibility of l-alkyl(aryl)-5-chloro-, l-alkyl(aryl, aralkyl)-2-alkyl(aryl)-5-chloro- 
imidazoles [2-171, and some 1-alkyl(1,2-dialkyl)-4-chloroimidazoles [18-20], a number of investigators have 
attempted to use them for the synthesis of alkyl derivatives of [midazole by reduction with hydriodic acid 
in the presence of phosphorus [5, 8, 21, 22] with sodium amalgam [8, 21], sodium [4, 16, 18, 19, 21], mag- 
nesium [21], and aluminum [21] in alcohol, orwith hydrogen in the presence of a palladium catalyst [23, 24].. 
However, because of their inconvenience and the low yields of 1-alkyl(1,2-dialkyl)imidazoles they afford, 
these methods have not found preparative application. 

*See [I] for communication LXXV. 
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Found:.  C 73.9; H 11.7; N 14.8%. Ca l cu l a t ed :  C 74.2; H 11.4; N 
14.4%. DFound:  C 82.3; H 6.0; N 11.7%. Ca l c u l a t e d  C 82.0; H 6.0; 
N 12.()%. CFound:  N 15.2%. Ca l cu l a t ed :  N 15.1%. 
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Side react ions in the react ion of the reagents  indicated above with chloroimidazoles  have been 
observed in several  studies, and it has also been found that it is impossible to use them for  dechlorina-  
tion. Thus replacement  of C1 by I is possible when 1 ,2-dia lkyl-5-chloroimidazoles  are  heated with HI [8]. 
A mixture of 1-benzyl-2,3-diphenyl imidazol idine and phenylbenzylethylenediamine is obtained instead of the 
expected 1,2-diphenylimidazole in the reduction of 1 ,2-diphenyl-5-chloroimidazole  with sodium in alcohol 
[131. The chlorine atom in the 5 posit ion is not involved in the react ion of sodium in alcohol or  of zinc in 
acetic acid with 1-methyl -2-chloromethyl (cyanomethyl ) -5-chloro imidazoles ,  and 1-methyl -2-methyl (amino-  
methyl ) -5-chloro imidazoles  are  isolated [23t. The Wurtz react ion to give the corresponding 5,5~-diimi - 
dazoles occurs  when sodium in petroleum ether acts on 1-alkyl(1,2-dialkyl)-5-chloroimidazoles  [3, 8]. 

Continuing the r e s e a r c h  we began in [25], we have made a detailed study of the catalytic hydrogenation 
of 1 -a lky l -5 -ch lo ro - ,  1 -a lky l -4 -ch lo ro - ,  and 1-a lkyl (ara lkyl ) -2-a lkyl (ary l ) -5-chloro imidazoles .  It was found 
that this react ion proceeds  bes t  in an organic solvent (lower alcohols) in the presence  of Raney nickel and 
an equivalent amount of alkali or  sodium alkoxide, which is neces sa ry  to tie up the HC1 evolved in the r eac -  
tion. 

The dechlorination of chloroimidazoles to the corresponding imidazoles (I-VI, Table 1) occurs  at 40- 
100~ and a hydrogen p r e s s u r e  of 50-100 arm. 

/CH2R 
CI'-17-, N 

/CII2R / Ni 

Cl_~ -R l-Vll 

Side reactions - debenzylation and reduction of the phenyl group to a hexahydrophenyl group to form 

2-cyelohexylimidazole (VIII) - occur along with dechlorination in the hydrogenation of 1-be~yl-2-phenyl-5- 

ehloroimidazole at 100 ~ and 100 arm. The react ion must  therefore  be car r ied  out at tempera tures  no higher 
than 20-25 ~ in o rder  to obtain 1-ara lkyl=2-aryl imidazoles ,  par t icu lar ly  VII. 

EXP E RI~E N TA L 

l-Alkyl- and 1-Alkyl(aralkyl)-2-alkyl(aryl)imidazolcs (I-VII). A 0.1-mole sample of 1-alkyl(1,2-di- 

alkyl)-5-chloroimidazole [14] or 1-alkyl=4-chloroimidazole [201 in 100-250 ml of ethanol in the presence of 

an equal amount (by weight) of an alcohol paste of Raney nickel and 0.I mole of NaOH was hydrogenated at 
98-100 ~ at an initial hydrogen pressure of 90-100 atm until hydrogen absorption ceased (,~3-5 h). The mix- 

ture was cooled and filtered, the alcohol was removed from the filtrate by distillation, and the residual crude 

I-V were vacuum-distilled. Compound VI was similarly obtained with the difference that the reaction was 

carried out at 38-40 ~ in the presence of sodium ethoxide, while VII was obtained at a reaction temperature 
of 20 ~ and 80 arm (in the presence of NaOH). Compound VII was purified for analysis by crystallization 

from petroleum ether. The picrates of bases I-IV and VII were obtained by the usual method and were re- 
crystallized from ethanol, aqueous ethanol, or water. 

2-Cyclohexylimidazole (VIII). This compound was isolated in 13% yield under the conditions of the 

synthesis of I-V and had mp 178-179 ~ The picrate had mp 191=192 ~ (from water). According to [301, VIII 
has mp 178-179 ~ and its pierate has mp 191-192 ~ 
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