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Thermally stable trimethylsilylmethyl azide was first synthesized from the

reaction of chloromethyltrimethylsilane with sodium azide. Its use as an α-func-

tionalized synthetic equivalent of methyl azide was demonstrated in the reaction 

with acetylenic dipolarophiles and the subsequent reaction of the cycloadducts 

with aldehydes and water in the presence of fluoride ion.

Some of fundamental organic molecules which are oftengaseous, low-boiling, explosive, or toxic 

materialshave been discouraged to be employed in organic synthesis because of their troublesome 

handling. As well known, the silylation of suchhazardous chemicals ashydrogen cyanide,hydrazoic 

acid, diazomethane, etc. leads to versatile and easy-to-handle reagents (Me3SiCN, Me3SiN3, Me3Si-

CH=N2, etc.) whose synthetic utility in organic synthesishas been widely achieved. 1) 

 Trimethylsilylmethyl azide 1 is a silylated derivative of the simplest alkyl azide, methyl azide, 

that is a low-boiling (bp 20C at an ordinary pressure) and an explosive material.2) Because of its 

hazardous nature, it is not surprising that the use of methyl azide in organic synthesis is rather 

limited. 3) The silyl moiety of 1 not only contributes to its thermal stability but also offers another 

functionality onto the a-carbon of methyl azide. It would be possible to introduce an electrophilic 

substituent at the a-carbon of 1 before or after its use in reactions. 4) 

 In the present communication, we would like to report the first synthesis of thermally stable tri-

methylsilylmethyl azide 1 and its use as an a-functionalized synthetic equivalent of methyl azide in 

the cycloaddition reaction to acetylenic dipolarophiles and the subsequent reaction of the cycloadducts 

with several aldehydes and water in the presence of fluoride ion. 

Synthesis of Trimethylsilylmethyl Azide 1. The reaction of chloromethyltrimethylsilane (0.1mol) 

with sodium cyanide (0.11mol) inhexamethyIphosphoric triamide (HMPA, 30ml) at 80C for 12h, 

and the followed distillation under vacuumgave a colorless liquid of 1, by 58-61 C/80mmHg, in 95% 

yield. The IR spectrum shows characteristic absorption bands at 2100 (CN), 1250, and 850cm-1 

(Me3Si) and the 1H-NMR spectrum exhibits two singlet signals at 0.22 (9H, Me3Si) and 2.82ppm (2H, 

CH2). 

 The silylated methyl azide 1 was found, as expected, stable enough to behandled without serious 

explosion. 5) When treated with lithium diisopropylamide, tetrabutylammonium fluoride, or triphenyl-

phosphine, 1gently decomposed with an evolution of nitrogengas. 6) 

Cycloaddition Reaction of 1 with Acetylenic Dipolarophiles 2. The reaction of 1 with dimethyl
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Scheme 1 

acetylenedicarboxylate 2a in benzene under reflux for 2hgave the [3+2] cycloadduct 3a in a quan-

titative yield. Dibenzoylacetylene 2c afforded a similar cycloadduct 3c. Their structures were 

assigned as the 1(H)-trimethylsilylmethyltriazoles on the basis of the spectral data listed in Table 1. 

 In the reaction with such unsymmetrically substituted acetylenic dipolarophiles as methyl pro-

piolate 2b and benzoylacetylene 2d, each two regioisomeric [3+2] cycloadducts 3b, 3b' and 3d, 3d' 

were obtained, respectively, also in quantitative yields. The regiochemistry was determined on the 

ground of the 13C-NMR spectra in which the major products 3b and 3d showed the doublets of olefinic 

carbons upfield of those of the minor products 3b' and 3d' (Table 1). 

 Table 1. 1(H)-Trimethylsilylmethyltriazoles 3.
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Substitution Reaction of 1(H)-Trimethylsilylmethyltriazoles 3. The 1(H)-trimethylsilylmethyltri-

azoles 3 can be regarded as the silyl-functionalized derivatives of 1(H)-methyltriazoles that are the 

corresponding cycloadducts of methyl azide, while few exampleshave been reported so far for the 

fluoride-induced substitution reaction of non-activated alkylsilane.7) Some fluoride-induced reactions 

of the cycloadducts 3 were investigated by employing 3a and tetrabutylammonium fluoride (TBAF).

Scheme 2 

 A quantitative desilylation of 3a was achieved in the reaction of 3a in wet tetrahydrofuran (THF) 

in the presence of 10mol% of TBAF (-78C and then room temperature for 12h)giving 4. 

 The reaction of 3a with benzaldehyde in dry THE under nitrogen in the presence of TBAF (-78C 

and then room temperature for 15h)gave a colorless liquid of 6a in agood yield. The structure of 

6a was assigned as dimethyl 1(H)-(2-hydroxy-2-phenylethyl)triazole-4,5-dicarboxylate on the basis 

of the spectral data shown in Table 2.8) The similar products 6b, 6c, and 6d were obtained, under 

the same conditions, in the reactions with cinnamaldehyde 5b, furfural 5c, and pyridine-2-carboxy-

aldehyde 5d, respectively, in satisfied yields. The results are listed in Table 2. 

 All the new compounds obtained in this communicationgave the satisfactory values of elementary 

analysis. 

 Table 2. 1-Substituted 1H-Triazoles 4 and 6.
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 These results indicate that the azide 1 can be used as a thermally stable synthetic equivalent of 

methyl azide and also as an ct-functionalized methyl azide. 
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