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Abstract . Chiral aryl metallic derivanives are generated from chiral o-bromo
imidazolidines or acetals, prepared from chiral diols or diamines having a C axis of
symmetry These reagents react with aldehydes with moderate to high
duwstereoselectviies Removal of the chiral auxihary, then, leads to homochiral lactols 7.

Much attention has been paid to reactions involving the diastereoselective addition of an achiral
organometallic denivative on a prochiral carbonyl denvative using neighbouring acetal or imidazohdine groups as
chiral auxiharies? On the other hand the addition of organometallic dertvatives, bearing such a chiral functionahty
to prochiral carbonyl compounds has led to very few studies As a model, we have studied the diastereoselective
addition of chiral aryl-metallic derivatives to aldehydes! By analogy with the works of Meyers3 and
Mukaiyama#, the chirality was introduced 1n ortho posiuon As chiral auxiliaries, we have used dioxolanes or
imdazolidines prepared from homochiral diols 1 or diamines 25, having a C; axis of symmetry Following a
simular approach, Yamamoto described the addition of homochiral aryl Grnignard reagents, bearing an ortho

dioxane ring, on carbonyl compounds In this case, the best diastereoselectivity was obtained with benzaldehyde
(de 88%)5
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The preparation of the chiral metallic reagents and their reactions with aldehydes are represented 1n the
preceding scheme. Halogen metal exchange was performed with organolithium denvatives (BuLi or t-Bul)
Metal-metal exchange was then effected using MgBr3 or CeCls 7. Aldehydes were added 1n sity to metallated
acetals 3 and 4 or imudazolidines 5 and 6, affording after acidic hydrolysis, the lactol 7 The enantiomeric excess
was determined from the corresponding diacetates 8 and the absolute configuration of the new chiral carbon from

the lactone 94
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Our results are summarized 1n the table First assays were effected using acetal 3 (runs 1-2) We
choose the acetal dertved from (28, 38)-(-)-1,4 dimethoxy-2,3 butanediol because of the possible chelation of the
metallic atom by one of the methoxy oxygen atoms. Relatively poor asymmetric induction was observed in this
case either with ithium or magnesium derivatives In both cases, THF 1s a more effective solvent than ether
However 1n ether, with the lithium denivative (run 1) we observed an inverse selectivity as compared to the
magnesium case These observations are 1n favour of a steric control rather than a chelation one 1n such acetals,
the influence of the intramolecular coordination of the metal to one of the methoxy oxygen atoms competes with
the stenic effect of the bulky acetal molety Indeed with acetal 4 prepared from 1,2-diphenyl ethanediol (run 3),
the diastereoselectivity, obtained 1n ether, 1s quite similar to the selectivaty observed in THF wath acetal 3 (run 2)
In order to 1ncrease steric effects, we decided to use aminals 5 and 6 prepared from chiral symmetncal diaminesS
(runs 4-16)

Under the same conditions as those used for acetal 4 (ether without LiBr, run 3) we observed an
increase 1n the stereoselectivity (runs 4 and 8) As shown 1n the table, the optical yields obtained with hithiated
amunals are very sensitive to the reaction conditions (solvent, absence or presence and concentration of a lithinm
salt For amunal § prepared from homochiral 1,2-bis N-methylamino-1,2-diphenyl ethane (runs 4-7), the best
stereoselectivity 1s obtained 1n ether without hithium salts On the contrary, for amunal 6 prepared from homochiral
1,2-bis N-methylamino cyclohexane the best selectivity 1s obtained i1n THF with an excess of lithium salt (run
11) Under these conditions, extremely high stereoselectivity was observed with pentanal (ee > 95%)

The stereoselectivity 1s also sensitive to the nature of the aldehyde used for the reactnon With
benzaldehyde (run 14) a low opucal yield was observed and with 1sobutyraldehyde we obtained a low chemical
yield and no control at all (run 15) By using ceric denvauves, excellent chemical yield was obtained but without
selectivity The obtention of an extremely high stereoselectivity 1n the reaction of aminal 6 with linear aldehydes,
without substitution 1n o position, nught be rationalized by an intramolecular coordimnation of the lithium atom by
one of the nitrogen atorns of the aminal The metallic derivative (prepared from §,§ amunal 6) adds, then, on the
st face of the aldehyde as shown 1n fig 1 rather than on the re face because of steric interaction between the bulky
substituent of the aldehyde and the N-methyl group (fig 2)



Chiral aminal templates — IV

289

TABLE
R
&*
Run x%&.n LiBr Solvent| R'-CHO | yield2) | e.e. | config.b)
(:(‘ X (equivalents) R'= % %
M

1 3 Li - Et20 Bu 50 12 R

3 MgBr Et20 Bu 11 3 S

3 L - THF Bu 66 25 s
2 1 3 MgBr . THF Bu 32 37 s
3 4 Li - Et,0 Bu 52 21 S
4 5 Li - Et20 Bu 40 38 S
5 5 L 1 Et20 Bu 75 4 R
6 5 L - THF Bu 20 13 S
7 5 Li 4 THF Bu 40 7 S
8 6 Li - Et20 Bu 70 42 S
9 6 L 1 Et2O Bu 65 59 S
10 6 Li 1 THF Bu 80 87 S
11 6 Li 4 THF Bu 80 96 S
12 6 L 1 THF 1Bu 85 50 S
13 6 L 4 THF 1Bu 90 98 S
14 6 Li 4 THF Ph 60 52 S
15 6 Li 4 THF 1Pr 10 0 -
16 6 CeCl3 4 THF 1Pr 90 28 S

a) Yield of 1solated diacetate 8

b) staring from S,S diols or S,S diamines
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fig. 2

The advantage 1n using such chiral aminals lies 1n their ease of preparation without creation of a new
chiral center during their formation ( thanks to the C2 axis of symmetry ) and their availability in both
enantiomeric forms. Further studies are in progress to generalize and improve these reactions.
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