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Abstract

Indium mediated allylation and cinnamylation of 1,2-diones with the corresponding bromides in the presence
of sodium iodide produce�-carbonyl homoallylic alcohols in excellent yields. © 2000 Elsevier Science Ltd. All
rights reserved.
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Ever since the discovery of indium mediated Barbier reactions of aldehydes and ketones by Araki et
al.,1 there has been considerable interest in this area.2 A variety of functional groups such as anhydrides,3

acid chlorides,4 imides,5 activated alkenes,6 alkynes,7 cyclopropenes8 etc. has been subjected to indium
mediated C–C bond forming reactions. However, except for the reports involving azetidinones,9 there
has been no work on indium mediated reactions of 1,2-diones.

In the context of our general interest in the chemistry of 1,2-diones,10 an exploration of the indium
mediated allylation of such compounds was carried out and our preliminary results indicating the utility
of this process in the synthesis of�-hydroxy carbonyl compounds are reported here. It is worthy of
mention that�-hydroxy carbonyl compounds are useful intermediates in synthesis.11

Our studies were initiated with the reaction of allyl bromide with acenaphthenequinone in the presence
of indium and sodium iodide in DMF which furnished 95% of the corresponding�-hydroxy carbonyl
compound3 (Scheme 1).

Scheme 1.
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This procedure12 offers a more convenient alternative to the Lewis acid mediated allylation using allyl
tin compounds.13 In order to assess the generality of the process, the reaction was studied with a variety
of 1,2-dicarbonyl compounds and the results are summarised in Table 1.

Table 1
Allylation of diones

Subsequently, it was found that the acenaphthenequinone undergoes facile cinnamylation14 also under
similar conditions, as illustrated by Scheme 2.

Scheme 2.

This reaction also appears to be general (Table 2). In certain cases, cinnamylation affords regioisomeric
mixtures of products which are separable. It may be noted that cinnamylation leading to both� and
 isomers in certain cases is in keeping with the characteristic behaviour of other substituted allyl
organometallics.15 However, in the case of indium mediated Barbier reactions, Araki16 has suggested that
the steric environment of the carbonyl group may be responsible for the formation of the�-cinnamylated
product.

In conclusion, we have observed that the indium mediated allylation and cinnamylation of 1,2-diones
in the presence of NaI provides a rapid and operationally simple method for the synthesis of�-hydroxy
carbonyl compounds which may prove to be the method of choice. Further work is in progress.
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Table 2
Cinnamylation of diones
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