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              A remarkable effect of HMPA was observed in the reduction of 

        organic halides with a SmI2-THF solution. Various types of organic 

        halides were reduced rapidly to the corresponding alkanes in almost 

       quantitative yields under mild reaction conditions. 

     The reduction of carbon-halogen bonds to C-H bonds is one of the important and 

well-established reactions in organic synthesis. 1) In the course of our study 

utilizing SmI2 in organic synthesis, it was found that the addition of HMPA 

strikingly promoted the reduction of organic halides by SmI2-THF system originally 

developed by Kagan et al., 2) thus making the method much more valuable.

     As can be seen in the Table, the method is effective for prim-, sec-, and 

tert-alkyl, vinyl, and aromatic iodides, bromides, and even chlorides, the last 

ones having usually required fairly drastic conditions in the conventional 

methods. 1,2) Ester function was not affected in the present reaction conditions. 

Particularly noteworthy is that when the reduction of 1-bromonaphthalene or 

2-bromoadamantane was carried out in the presence of D2O, no deuterated naphthalene 

was detected on the 13C NMR spectrum, whereas 2-bromoadamantane afforded a mixture 

of 2-deuterated (ca. 80%) and non-deuterated adamantane (ca. 20%), suggesting that 

both radical 3) and anionic species are involved in the reaction depending on the 

substrates used. It is important to note that enough amount of HMPA (ca. 5% of the 

SmI2-THF solution) was found to be essential for the present reduction. 4,5) The 

formation of a solvated electron 6) may be crucial. 

     Convenience, mildness, and rapidity of the reaction and high yields of the 

products make the present method practically very attractive for the reduction of 

a wide range of organic halides. It should also be noted that the present 

reduction system provides an easy access to aryl radicals from the corresponding 

aryl iodides, bromides, or even chlorides under extremely mild conditions. )
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Table 1. Reduction of Organic Halides by a SmI2-THF-HMPA Solution a)

a) The reactions were carried out by using substrates (0.1-0.4 mmol), a SmI2-THF 

solution (0.1 mol dm-3, 2.5- 8.5 ml, 2.5 equiv.), and HMPA (0.1 -0.4 ml) in the 

presence or absence of proton source (0.11- 0.44 mmol) under an atmosphere of 

nitrogen. b) GLC yield. Isolated yields are given in parentheses. c) A SmI2-

CH3CN solution (0.1 mol dm-3) was used in place of the SmI2-THF solution. 
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