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 Cyanation of acetals was achieved by t-butyl isocyanide in the 

presence of TiC14, producing cyanohydrin ethers in good yields. 

S-(Trimethylsilyl)ethyl isocyanide in the combination with TiC14 

effected the cyanation as well.

 Cyantion is an important synthetic reaction which introduces one carbon unit 

into the substrate. Methods utilizing metal cyanides such as diethylaluminum 

cyanide 1) and trimethylsilyl cyanide 2) have been developed for cyanation reactions. 

Recently, we reported a novel conjugate hydrocyanation of a,8-unsaturated ketones 

with t-butyl isocyanide in combination with TiCl4.3) The equivalency of t-butyl 

isocyanide to HCN in the cyanation reaction is not only mechanistically interesting 

but also practically useful. 

 Now we wish to describe here a new cyanation of acetals with the t-butyl 

isocyanide - TiC14 system.

The procedure of cyanation with t-butyl isocyanide -TiCl4 system is quite simple, 

which is carried out as follows. To a stirred solution of 288 mg (2 mmol) of 

cyclohexanone dimethyl acetal and 0.22mL (2 mmol) of TiC14 in 6mL of methylene 

chloride, 166 mg (2 mmol) of t-butyl isocyanide was dropwise added at -70 C, 

and then allowed to warm up to 20 C over 2-3 h, and finally quenched with aqueous
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NaHCO3. Extractive workup with methylene chloride followed by Kugel Rohr distilla-

tion afforded cyclohexanone cyanohydrin methyl ether (92% yield). Some results of 

cyanation of acetals are summarized in Table 1. 

 Use of primary and secondary alkyl isocyanides instead of t-butyl isocyanide 

in the present reaction did not afford cyanohydrin ether 2, but it gave N-alkyl 

a-alkoxycarboxamide 5 as already reported by Mukaiyama.4) However, S-(trimethyl-

silyl)ethyl isocyanide5) in combination with TiC14 effectuated the cyanation of 

acetal as well. These findings are consistent with the following mechanism involv-

ing N-substituted imidoyl cation intermediate 4, followed by a-elimination.

It is conceivable that the so-called s-effect of silicon 6) facilitates the elimina-

tion of 6-(trimethylsilyl)ethyl carbonium ion from intermediate 4. 

 The reaction of ethylene acetals with t-butyl isocyanide or R-(trimethylsilyl) 

ethyl isocyanide in the presence of TiC14 gave spiro-lactones7'$) in high yields, 

after aqueous workup.
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Table 1. A Cyanation of Acetals with Isonitrile-TiCl4 System

a) Cyanation with Me3SiCH2CH2NC was performed by stirring the reaction mixture 

at -78 C to room temperature over 6 h. 

b) Axial cyanide: Equatorial cyanide=73:2720) c) Axial cyanide:Equtorial 

cyanide=69:31 2c)
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