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Abstract : Aldimims an ally&e+ under simple Barbier ?vpc wnditiom using ally1 bromide and 
hiium powder in THF. 

Addition of carbon nucleophilea to the imine function and ita derivatives constitutes an important 

method for the preparation of secondary aminea,t which haa been well investigated both in tenna of 

stereocontrol * and of asymmetric induction.3 Mainly alkyl organolithiuma and Grignard magenta have 

been uaed as carbon nucleophilea, although some attention has alao been paid to allylic derivatives. While 

aldehydea and ketones have been allylated by many magenta,4 aldiminea are most commonly allylated by 

magnesium 5 and boron reagents 6 (ally1 boron&es and allyl-9-BBN). In some caaea, allyLzinc,7 

allylstannane,* an allyl-lead reagent,9 aa well as electrochemically generated intetmediatea,tu ally1 btomide- 

AVIiC14, 11 and allylcupratea t * have also been used. 

Among the metallic elements which were successfully used for the allylation of carbonyl compounda to 

yield homoallylic alcohols, indium haa enabled very mild and operationally simple reaction conditiona.~ 

However, the use of this metal in organic chemistry haa received only acant attention.10 We report herein 

that aldiiinea are efftciently allylated by indium under simple Barbier type conditiona. 

Ally1 bromide (2:25 mmol) was added to a mixture of imine 1 (I mmol) and indhuu powder 14 (1 

mmol) in anhydrous THF (2 ml). After stirring at room temperature.under nitrogen for the indicated time 

(see Table), 5 % aqueous sodium carbonate was added., Extractive isolation using ether, followed by 

purification by prepatutive TIC on silica gel, afforded the secondary homcnllyl amines 2. 
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The aldiminea were mainly prepared in this study from aromatic aldehydes. In casea where Rt is an 

a,~-unsaturated group, the amine 2 resulting from a 1.2~addition was obtained and no 1 ,4-addition waa 

observed. This contmata with the reaction of organolithiuma where both 1,2- and 1 ,Caddition occur.7rt5 

Aldiminea prepared from an aromatic amine such aa aniline (entries l-3) were found to give the highest 

yields with short reaction times. On the other hand, when R* haa a a# carbon linked to nitrogen, yielda 

were substantially lower and longer reaction times were required. Futthemtore, when this ad carbon 

linked to nitrogen waa di- or triaubatituted, wweaponding aldiminea proved generally to be the leaa 

reactive, leadii to poor yielda and unwmplete reactions (entries 6,7,9,10). 

Furthermore, aome stereocontrol (ca 4 : 1) waa obtained when a chiral imine derived from (S)-l- 

phenylethylamine waa uaed (entry 9). However, the selectivity waa not improved when the phenyl 

subatituent of the chitul amine was @aced by the more bulky 1-naphthyl group (entry 10). 



Table. Indium-mediated allylatiat of aIdiminea 1 by allyl bromide in THF. 
Entry Rl R2 Tune (hrs) Yteld (96) 

1 Ph Ph 1 91 

2 ph* Ph ,2 ,75 

3 Q- Ph 1.5 70 

4 Ph CH2Ph 5 Pb ’ CH3 :: 43 

6 Ph a 24 30 a) 

7 Ph t-Bu 15 32a) 

8 Ph 
-cHz 

--Q 2 58 

9 Ph 

10 Ph 
“3C &’ 

2P 

36 13 he) 

““X” 
w 

15 25 a.u) 

11 -CH=CH- - CHPh2 1.5 52’6) 
a) A prtial rrrtion wn observed. For these casea. rtrvtiw imine and homolrllyl amine have close 
polarities, so the amine was separated by an acid-base treatment before father puritkation. 
b)Aca.4:1mixtureofdiimericamhadwuobtaiwd. 
c) A ca. 2 : 1 mixture of diastereomeric aminesd was obtained. 
d) The con@uration of these amincs wax not determined. 

In summary, metallic indium was found to mediate the allylation of a variety of aldimines under mild 

and simple operating conditions. Furthermore, in contrast to some other reagents, no additional Lewis acid 

was required.s~9~11 Extension to substituted allylic magents and determination of the stereochemistry of the 

resulting amines will be investigated. 
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