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 Various allylstannanes are conveniently prepared in quantita-

tive yields by means of ultrasound-promoted Barbier-type reaction 

from chlorotributylstannane and allyl halides in a stereoselective 

manner.

Allylstannanes have been recognized as useful synthetic reagents. Especially, 

since Lewis acid mediated addition reaction of allylstannanes to various carbonyl 

compounds was established, 1) they have been frequently utilized in organic 

synthesis. 2) Allylstannanes can be prepared by several reported methods, i.e. 

coupling reaction of allylmetals and stannyl halide 3) or allyl derivatives and 

stannyl metals, 4) stannylation of allyl sulfides, 5) and elimination of selenox-

ides.6) The reported procedures, however, are not suitable for the synthesis of 

them in quantity. Even in the most conventional method, due to their instability 

under acidic conditions considerable amount of decomposition causes decreasing of 

their yields during isolation. 3) 

 We report herein a new and convenient method of the allylstannane preparation 

by means of ultrasound-promoted Barbier-type reaction. 7,8) This is the first 

example of the ultrasound-promoted cross coupling reaction between two halides, 

each of which can afford self-coupling products under the applied reaction 

conditions. 9) This method provides various kinds of allylstannanes in almost 

quantitative yield from the corresponding allyl chloride and chlorotributyl-

stannane. 

Preparation of allyltributylstannane is shown as a typical example of this 

method. To a THE solution (15ml) of chlorotributylstannane (10.0mmol),
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magnesium turnings (13.0mmol), and a piece of iodine, allyl chloride (12.0mmol) 

was added dropwise at 0 C under a nitrogen atmosphere with external irradiation of

ultrasound 10) in the course of 45 min. After aqueous workup and ether extraction,

allyltributylstannane (2a) was obtained in quantitative yield without contamination 

of any by-products. 11,12) The obtained allylstannane possessed enough purity for 

allylation reaction without further purification. This method is superior to the 

reported ones in its simplicity of manipulation and its excellent yield. 

Especially, allyl halides were efficiently converted to the corresponding stannyl 

compounds without formation of their Wurtz-type coupling products, which were 

frequently observed in the course of the preparation of allylic Grignard

Table 1. Synthesis of Allyltributylstannanes

a) Stereoisomeric ratio of 2c was trans/cis=55/45 . b) Pure trans isomer le 

was used. The isomeric ratio of the obtained 2e was trans/cis=55/45. 
c) No cis isomer was detected by means of 1H NMR. d) Trans isomer 2g was 

selectively obtained (trans/cis=92/8). e) Trans, trans isomer was selec-

tively obtained in>90% purity.
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reagents. In the similar manner, various substituted allylic tributylstannanes 

were successfully synthesized in nearly quantitative yield as shown in Table 1. 

In the cases of if-1h, the corresponding trans-or trans,trans-isomers (2f-2h) were

obtained in good to excellent isomeric purity (>90%) with preservation of the 

original stereochemistry.12) On the other hand, a mixture of their stereoisomers 

(trans/cis=69/31) was given by the coupling reaction of penta-or hexadienyl 

lithium with trimethylstannyl halide. 13) 

This method is also applicable to the preparation of the related stannyl 

compounds. Benzyltributylstannane and tetraallylstannane were prepared both in 

quantitative yield by the combination of benzyl chloride-Bu 3SnCl and allyl 

chloride-SnCl4, respectively. 

 In contrast to chlorostannanes, chlorotrimethylsilane did not afford the 

expected allylsilane under the similar conditions, presumanbly because of the 

preferential formation of the corresponding disilane.11)
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