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Summary: Direct synthesis of monoalkyl halides from aldehydes by a new 

reductive halogenation method is briefly described. 

The use of halotrimethylsilane reagents became significant during re- 
2 

cent years in organic synthesis . We describe in this paper a new appli- 

cation of these reagents for the direct synthesis of alkyl halides from 

aldehydes and 1,1,3,3-tetramethyldisiloxane (TMDS) as reducing agent. 

Ar-CEO 

Ha1 or LiBr/ClSi(CH3)3/(H-Ei3)20 

7 > Ar-CH2X 

X: Br, I 

The experimental procedure is exemplified by the reductive iodination 

of benzaldehyde: a mixture of benzaldehyde (1.02m1, lOmmol), trimethyl- 

chlorosilane (1.92m1, 15mmol) and sodium iodide (2.25g, 15mmol) in anhy- 

drous acetonitrile (5ml) is stirred at room temperature for 1Omin and 

them cooled at O*C. Immediately after, 1,1,3,3-tetramethyldisiloxane 

(1.79m1, lOmmo1) is dropwise added giving an exothermic reaction. Stirring 

is maintained for 30min again, after which, two organic phases are formed. 

The upper siloxane layer is separated, and the lower is taken up in di- 

chloromethane (20ml) to precipitate inorganic salts which are filtered 

off. Evaporation of the solvent yields crude benzyl iodide, which is pu- 

rified by reduced pressure distillation (1.99g, 91%). b.p: 60-62QC/0.3torr 

(lit. m-p: 24QCj3. 'H-NMR (CC14) 6ppm: 4.19 (s, 2H, CH2), 7.03 (s, 5H, 

arom.). 

We have tested the method with a number of aromatic aldehydes and the 

results obtained are summarized in the table. The wide utility of this 

new reductive halogenation method is also exemplified by the direct con- 

version of aldehydes into bromides 4 . The halide formation can be explained 

by the reduction of an 0-silylated halohydrin intermediate2 or by the clea- 

vage of an "in situ" generated symmetrical ether. Since, aldehydes give 

gem-dihalides by the literature procedures5, our method represents a high 

efficient direct synthesis of monoalkyl halides from aldehydes. To our 

knowledge, this is an unusual transformation. We are continuing to explore 

the scope6 of the method and will report the results in due course from 

synthetic and mechanistic points of view. 
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Table. Preparation of aryl halides. 

X T time Yielda m.p. or b.p./torr 

(QC) (min) (%I 

I 0 30 91b 23-24 

Br 80 30 94 198/760 

4-CH30-C&- I 15 30 8gb 32-34 

Br 80 15 a4 145-148/30 

2-Cl-C6H4- I 25 45 86 

Br 80 15 64 95-98/0.4 

4-Cl-C6H4- I 0 5 95 59-61 

Br 80 20 90 48-50 

3-N02-C6Hq- I 80 30 48' 72-75 -\ 

a) Yield of isolated pure products, the purity as determined by glc and 

tic analysis was 297%. b) Some benzyl iodides were unestable compounds, 

which decompose during storage. c) 30% of symmetrical ether was obtained. 

Isolation of products was achieved by column chromatography. (Silica gel: 

eluent: n-hexane/AcOEt, 3:l). 
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6.- From aliphatic aldehydes we have found in a preliminary experience 

that symmetrical ethers are formed instead of the corresponding halides. 

Thus, under the conditions used in the reductive halogenation of ben- 

zaldehyde, n-pentanal gives the symmetrical ether in 80% yield. 
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