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Abstract: I-Methyl-2-(I'-cyano-1 '-trimethylsilyloxy)alkyl-IH-imidazoles (2) were 

easily prepared from the corresponding stable carbonyl compounds, I-methyl-2-acy 

IH-imidazoles (1). When the quarternary salts of 2_were treated with various 

nucleophiles, rzactive acyl species, which was presumed to be acylcyanide (z), 

was generated in situ under C-C bond fission to result in producing the corre- 

sponding acylated compounds (5_- 2) in good yields. 

l- 

Recently many useful activation methods for carboxyl group have been report- 

ed and generally speaking the acyl group in their activated forms are usually 

linked to a heteroatom such as 0, N, S or halogen 1) . In the previous paper 2) , 

the authors reported a useful methodology for masking of carbonyl groups by using 

I-methyl-IH-imidazol-2-yl moiety 3) . In this communication, the authors would 

like to report a new type of active acyl source, in which I-methyl-2-acyl-IH-imi- 

dazole system was concerned and reaction of which with nucleophiles included a 

unique C-C bond fission 4) . 

2-Acyl-IH-imidazole derivatives have been well known as stable compounds 

while I-acyl-IH-imidazole derivatives have been well applied in organic syntheses 

as one of the important active acyl species 5,6) . In our experiments, l-methyl- 

2-benzoyl-IH-imidazole (k) was almost inactive toward the following conditions: 

n-propylamine (as a solvent)/80"/10 hr; 10% K CO3 aq./EtOH/80°/10 hr; 20% H2S04/ 

80°/10 hr; CF3COOH (as a solvent)/r.t./17 hr 7? . The authors considered that 

the acyl group of Lmiqht be activated by quarternization of l-with appropriate 

alkylatinq agent sufficiently to permit attacks of various nucleophiles 8) . 

However prolonged reaction time (Z-IO hr) or higher reaction temperature (>lOO" in 

a sealed tube) was required for quantitative conversions of Ltto their quarternary 

salts (3 by treating with CH31, 

acetate'). 

C6H5CH2Br or (CH3j2S04 in refluxed THF or ethyl 

Therefore, conversion of Ltto cyanhydrin was attempted in order to 

increase the basicity of the imidazole ring prior to the quarternization step. 

Although treatment of the imidazoles (L) with acetone cyanhydrin 10) did not afford 

the corresponding cyanhydrin except in case of 1-methyl-2-formyl-lH-imidazole 11) , 

treatment of the imidazoles (2 with trimethylsilylcyanide 12) in the presence of a 

catalytic amount of n-BuLi easily afforded the corresponding 0-silylated cyan- 
13) hydrins (2_) . It was found that the 0-silylated cyanhydrins (A) were easily 
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TABLE 1. REACTION OF THE 0-SILYLATED CYANHYDRIN QUARTERNARY SALT (2, WITH 
VARIOUS NUCLEOPHILES 

starting 
Material R' of h Nucleophile 

Conditicm Isolated 
(AtoX- 12 

Product 
Yield 

(1 (%I 

1% 'sH5 H2N(CH2)5Cma a & (C6H5ccaJH(cH;!)5~H) 93.3 

% 'SH5 
2 (R2= CH3' b 2 (RI= Ph;R2= CH3) 92.4 

1% 'SH5 
CH30H C z (RI= Ph;R2= CH,) 87.1 

!b CC6H11 
n-PrNH d 7'& 

1 2 
2 

(R = c-C6H11;R = n-Pr) 73.0 

% C-C6Hll 
C2H5SH a (R 

1 2 
e = cC6H11;R = Et) 96.3 

% piperonyl i-PrOH C s ( R1=piperonyl;R2= i-P)?) 76.1 

3 pipermy NaOH f % (pipercnylic acid) 74.7 

% &s-y1 CH3COCH2coOEt 4 1% (RI= piparonyl) 66.3 

z- n-hexyl NaOH f 9 (n-heptancic acid) 65.4 

&J n-hexyl ll_ (R2= kenzyl) b $& (RI= n-hexyl;R2= benzyl) 89.9 

H Me 9 Me 
lf+ Me2cGx2)2cH2 CH30H C s (Me2c=C (CH2)2CH3H2CoOMe1 80.3 

2 =-(CH2)3 c6H5(CH2)3NH2 d,h 2 (HO(CH2)3CONH(CH2)3C6H5) 71.0 

a: 
b: 
c: 
d: 
e: 
f: 

;; 

four eguiv. of 1.6M solution of the nuclecphile/r.t./3hr. 
5 rarJ of a2.5 eguiv. of the nuclecphile/DMF 5ml/r.t./17hr. 
5 no1 of 1/3mI of the nucleophile/triethylamine lml/r.t./3hr. 
5 mnol of z/the nucleophile (12.5 mnol)/r.t./3hr. 
5 -1 of J/2.5 eguiv. of the nucleophile/triethyIamine lml/r.t./3hr. 
5 ml of c?/2N-NaOH ag. (5mI)/r.t./3hr. 
eguimolar amount of the nucleophile/l.5 equiv. of triethylamine/r.t./2hr. 
The trimathylsilylether protecticn of the initialproductwas removedby treatingwith 
trifluorcacetic acid. 
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amine5'. Variations of the procedure for other nucleophiles are listed in the 

Table 1. 

Characteristic features of the compound L are being basic, being stable 

under various severe conditions and having strong UV absorptions, and these pro- 

perties may add some practically useful value to the present acyl activation re- 

action. Recently uses of stable molecular system as "latent synthon" or "built 

-in block" have become important for syntheses of complex molecules 18) . 

2-Acyl-IH-imidazole (I) can be regarded as a new'latent synthon as well as 2-(I'- 

hydroxyalkyl)-IH-imidzzole which was introduced in the previous paper 2,191 . 

1) 

2’ 
3) 

4) 

5) 

6) 

7) 

8) 

9) 
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