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Abstract: N-Substituted imidazoles were readily converted to P-cyanoimidazoles by treatment 
with cyanogen chloride followed by triethylamine. The utilization of the SEM protecting group 
provided a facile entry to N-unsubstituted P-cyanoimidazoles. 

The synthetic utility of imidazolium ylids has received very little attention I,2 in con- 

trast to that of thiazole ylides.3 A number of thiazole ylids have been shown to mimic the 

chemical properties of vitamin Bl (thiamin ylide14 and have been used in the synthesis of 2- 

substituted thiazoles. 

We required a convenient synthetic route to 2-cyanoimidazoles (4) and wish to report a - 

novel entry to this class of compounds via N-cyano-N'-alkylimidazolium ylides (3). There is no 

direct and high yield method for the preparation of 2-cyanoimidazoles, even though there has 

been recent interest in this class of compounds.5 Our route to 2 provides a facile method for 

carbon-carbon bond formation at the P-position of imidazoles and the first convenient "one-pot" 

synthesis of 4 from readily available imidazoles. In addition, we have found the [P-(tri- 

methylsilyl)e~hoxy]methyl group (SEM)697 to be a suitable nitrogen protecting group for imida- 

zoles that is readily removed after the introduction of the 2-cyano functionality. 

The title compounds were prepared via intermediate N-cyano-N'-alkylimidazolium chlorides 

(21, which were obtained by the treatment of l-substituted imidazoles with cyanogen chloride. 

Subsequent addition of base to the reaction mixture gave P-cyanoimidazoles (4) in good to - 

excellent yields (see Table).' It should be noted that treatment of the anion of N-(diethoxy- 

methyl)imidazole' with cyanogen chloride or tosyl cyanide 
10 

did not provide desired il-cyano- 

imidazole. The key to the utilization of N-cyanoimidazolium chlorides (2) for the preparation - 

of the title compounds was the formation of the imidazolium ylide (3) by the treatment of 2 - 

with triethylamine. 
2 

Other bases including potassium carbonate, N,N-diisopropylethylamine and 

4-dimethylaminopyridine were found to be satisfactory substitutes for triethylamine. 
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TABLE: Reaction of Imidazoles (1) with Cyanogen ChloridelTriethylamine 

Entry R R' Yield of A(%) bp or mp ("CJe 

a H CH2Ph 83a 51-52f'g 

b H CW20CH2CH2SiMe3 66a 110-120 (0.4mm) 

C 4-CH3 CH2Ph 

d 5-CH3 CH2Ph 
84byC 

51.5-52.5 

112-113h 

e H 
CH3 82b 65-70 (0.4mm)g'i 

f 5-Cl 
CH3 59a 87-89j 

g 4-Ph CH2Ph 81byd 95-96 

aPurified by Kugelrohr distillation. bPurified by flash chromatography (EtOAc/Hexane, 1:l). 

'Starting material was a mixture of lc and &I, but $ and zwere separable by flash chroma- - 
tography. d 

Based on recovered starting material. All solids were recrystallized from cyclo- 

hexane. fbp 130°C (0.4mm). gIsolated in literature as the picrate, see ref. 5j. h 
Literature 

(ref. 5f) mp 113-115°C. . 'Other references to this compound that do not include physical data 

include 5a and 5d. jLiterature (ref. 5i) mp 90-91"C, bp 88°C (0.05 mm). 

The following procedure is representative: In a 25 mL 4-neck flask with stirring bar, ni- 

trogen bubbler, gas inlet tube, thermometer, septum and acetonitrile (10 mL) was bubbled cyano- 

gen chloride" (1.5 g, 24 mmol) (ice bath was used to avoid mild heat of solution). The solu- 
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