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Abstract : The preparatkm of SmBr;! from Sm203 is described. This samarium (II) cmnpound is a&ubwerftd one electron 
reductant able to very efficientiy mediate pinacoii couplings. Cross couplings a& &ective ia some c8w. for example a ctiiral dial 
csnbeobtainedfmnbenzophenoneanicem~~.In~~~pinecolizationofadiLetonchasabao’becnpafamed. 

The reductive coupling of carbonyl compounds to give pinacols is an importmt method for the formation of 

vicinally functional&d C-C bonds 1 *Many reductants, especially low-valent transition metal derivatives have 

been used for the pinacoliration of ketones and akiehydes; for example, titanium reagents are efficient in many 

cases 2. Recently chemoselective pinacolixation of functional&d carbonyl comp&mds has been established with 

the advent of lanthanoid systems : Imamoto et al. employed cetium based coupling reagents 3, Fujiwara et al. 

demonstrated that aromatic tiktehydes and ketones can be coupled to pinacols by ytterbium metal 4, we have used 

samarium diiodide for the coupling of aromatic or aliphatic aidehydes 5 . Stereocontrolled formation of cyclic 

vicinal cis diols Tom dialdehydes or keto aldehydes in the presence of samarium diiodide have been recently 

described 67’Jpg. However, samarium diiodide is a poor reagent for the coupling of aliphatic ketones. We wish to 

describe here a new synthesis of burn dibromide and to report the results obtained in pina~ii~ti~ of 

ketones and aldehydes with this samarium @) compound 
In 1979, Roan has mported the reduction of SmCl3 into SmC12 in THF by lithium in the presence of 

naphtalene 9. We found that the use of lithium dispersion instead of lithium chips allows to perform this 

transformation withour added naphtalene lo. We discovered that similarly samarium tribromide (prepared from 
Sm203). can be readily reduced at room temperamre, under argon, into samarium dibromide using lithium 

dispersion in THF l l. A deep violet suspension of SmBr2 mixed with soluble LiBr is obtained. Samarium 

dibromide is only slightly soluble in THF and can be separated~from the sohrble lithium salt by &carnation. 

followed by washing with THF. Complexometric titration of samarium and argentimetric titration of bromide l2 

indicate a Br/Sm ratio of two. After removal of THF under reduced pmssure (1 torr), elemental analysis agrees 
with a formula SmBr2 / 1.5 THF. As samarium diiodide. samarium dibromide is air sensitive, tmning red-brown 

2311 



2312 

upon air exposnre. The synthesis of samarium dibromide has bn reported sixty years ago 13. ‘Ibis colllpouilcl 
was tediously pmpared at 74OV by reduction of anhydrous SmBr3 with H2. It cannot be obtained (similarly to 

the prejxuadon of Sm12 ) from reaction of samatimn with l&dibromoethane. The easy preparation of SmE3r2, 

WCdCSlZibChtndlOWStOfSplOItrhc:~d~dthisSrjh(II)~ 

The reaction of samarium dibzomide~towards catNny1 ccqouttds has been investigated (Table 1). This 

divslent mum compound very efl%iently mediates the pinacol fotmation in high yie& with aIiphatic as well 

as with aromatic carbonyl compounds. The reaction is sensitive to the structure of the substmm; for example, in 

contrast to cyc Mexa~~, camphor is not coupled but is redo& into’&ohol. Formation of pinacols probably 

proceeds via radical-radical coupling as it affords a mixture ofrncso and dl diols. 
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Attempts to cross-couple ketones (Table 2) has led to almost statistical mixtures of diols (entries 1,2,3) with 

aliphatic or cyclic ketones. It is interesting to note that the diolate of cyclohexanone which is produced in 
qttatttitative yield in less than S min can then rract with Zwtanone in the pmsence oHmBq to give the dio13, 

(Table 2. entry 3). This observation indicates that under these conditions, this reductive coupling is nzversible. In 

the case of benzophenone (entries 7,8) diphenyl dials have been selectively obtainad. Such a pinacol coupting 
reaction is uneffective with Sm12 (and with alkali metals), it can be mediated by ytterbium metal and has been 
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The intramolecular coupling of lA_dipbenyl-l&butanedione leads, (on the basis 1H NMR. data 16,17), 

to the tram 1 &diphenyl- 1,2-butanediol in ahnost quantitative yield. This tram dial has been pmviously obtained 

inthepinacolizationofthisdiketonebyMg/MgI2. 

Further studies dealing with intramolecular pinacolizations of diketones and dialdehydes by SmBr2 are in 
pmgmss. The scope of reactivity of SmBr2 is curnxuly under investigation. 
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