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Abstract : Aldimines are allylated under simple Barbier type conditions using allyl bromide and
indium powder in THF.

Addition of carbon nucleophiles to the imine function and its derivatives constitutes an important
method for the preparation of secondary amines,! which has been well investigated both in terms of
stereocontrol 2 and of asymmetric induction.3 Mainly alkyl organolithiums and Grignard reagents have
been used as carbon nucleophiles, although some attention has also been paid to allylic derivatives. While
aldehydes and ketones have been allylated by many reagents,4 aldimines are most commonly allylated by
magnesium 5 and boron reagents 6 (allyl boronates and allyl-9-BBN). In some cases, allyl-zinc,’
allylstannane,$ an allyl-lead reagent,? as well as electrochemlcally generated intermediates, 10 allyl bromide-
AVTiCly,11 and allylcuprates |2 have also been used.

Among the metallic elements which were successfully used for the allylation of carbonyl compounds to
yield homoallylic alcohols, indium has enabled very mild and operationally simple reaction conditions.4a
However, the use of this metal in organic chemistry has received only scant attention. 10 We report herein
that aldimines are efficiently allylated by indium under simple Barbier type conditions.

Allyl bromide (2.25 mmol) was added to a mixture of imine 1 (1 mmol) and indium powder 14 (1
mmol) in anhydrous THF (2 mi). 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 preparative TLC on silica gel, afforded the secondary homoallyl amines 2.
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The aldimines were mainly prepared in this study from aromatic aldehydes. In cases where R! is an
a,B-unsaturated group, the amine 2 resulting from a 1,2-addition was obtained and no 1,4-addition was
observed. This contrasts with the reaction of organolithiums where both 1,2- and 1,4-addition occur.”,15
Aldimines prepared from an aromatic amine such as aniline (entries 1-3) were found to give the highest
yields with short reaction times. On the other hand, when R2 has a sp3 carbon linked to nitrogen, yields
were substantially lower and longer reaction times were required. Furthermore, when this sp3 carbon
linked to nitrogen was di- or trisubstituted, corresponding aldimines proved generally to be the less
reactive, leading to poor yields and uncomplete reactions (entries 6,7,9,10).

Furthermore, some stereocontrol (ca. 4 : 1) was obtained when a chiral imine derived from (S)-1-
phenylethylamine was used (entry 9). However, the selectivity was not improved when the phenyl
substituent of the chiral amine was replaced by the more bulky 1-naphthyl group (entry 10).
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Table. Indium-mediated allylation of aldimines 1 by allyl bromide in THF.

Entry ] RZ Time (hrs) _ Yicld (%)
1 Ph ~ Ph 1 51
2 Ph o Ph C2 Y
3 ()_ Ph 1.5 70
4 Ph CH,Ph 12 42
5 Ph ' CH3 24 49
6 Ph O 24 300
7 Ph t-Bu 15 329
8 Ph —CcH z_@ 2 58
9 Ph “’C>€" 15 251b)

Ph

HiC_ JH
10 Ph >8j 36 1380
11 -CH=CH - - CHPh; 1.5 5216)

a) A partial reaction was observed. For these cases, starting imine and homoallyl amine have close
polarities, so the amine was separated by an acid-base treatment before further purification.

b) A ca. 4 : | mixture of diastereomeric aminesd was obtained.

c) A ca. 2 : 1 mixture of diastereomeric aminesd was obtained.

d) The configuration of these amines was 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.8:9-11 Extension to substituted allylic reagents and determination of the stereochemistry of the
resulting amines will be investigated.

References and Notes

1.

— s
—.°'

it s ook ot
sLRLN:

Harada, K. The Chemistry of the Carbon-Nitrogen Double Bond; Patai, S.: London 1970, pp.266-
272.

Yamamoto, Y. Acc. Chem. Res. 1987, 20, 243 and ref. cited therein.

Higashiyama, K.; Inoue, H.; Takahashi, H. Tetrahedron Lett. 1992, 33, 235 and ref. cited therein.
(a) Araki, S.; Ito, H.; Butsugan, Y. J. Org. Chem. 1988, 53, 1831 and ref, cited therein. (b) Wang,
W. B.; Shi, L. L.; Xu, R.H.; Huang, Y.Z. J. Chem. Soc., Perkin Trans. 1 1990, 424.

For instance see Emling, B.L.; Horvath, R.J.; Saraceno, A.J.; Ellermeyer, E.F.; Haile, L.; Hudac,
L.D. J. Org. Chem. 1959, 24, 657.

Wuts, P.G.M.; Jung, Y.-W. J Org. Chem. 1991, 56, 365 and ref. cited therein.

Mauze, B.; Mlgmiac, L. Bull. Chem. Soc. Fr. l973 1832 1838 and ref. cited therein.

Keck, G. E Enholm, EJ. J. Org. Chem. 1985, 50, 146.

Tanaka, H.; Yamashita, S.; Ikamoto, Y.; Torii, S. Chem. Lett. 1987,673. -

Tanaka, H.; Nakahara, T.; Dhimane, H.; Torii, S. Tetrahedron Lett. 1989, 30, 1989.

Tanaka, H.; Inoue, K.; Pokorski, U.; Taniguchi, M.; Torii, S. Tetrahedron Lett. 1990, 31, 3023.
Bocoum, A.; Boga, C.; Savoia, D.; Umani-Ronchi, A. Tetrabedron Lett. 1991, 32, 1367.

Li, C.J.; Chan, T.H. Tetrahedron Lett. 1991, 32, 7017 and ref. cited therein.

Commercial indium powder (Aldrich, 99.99 %) was used.

Tamioka, K.; Inoue, I.; Shindo, M.; Koga. K. Tetrahedron Lett. 1990, 31, 6681.

For the reaction of this bisimine derived from glyoxal with allylmagnesium chloride see Neumann,
W.L.; Rogic, M.M.; Dunn, T.J. Tetrahedron Lett. 1991, 32, 5865.

(Received in France 16 June 1992)



