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Abstract

The new allylaminosilanes 2a—c, derived from chiral amines, react with benzaldehyde and pivalaldehyde in the
presence of SnCly to give homoallylic alcohols 4a—b with enantiomeric excesses of up to 30%. © 1998 Elsevier
Science Ltd. All rights reserved.

The addition of allylsilanes to carbonyl compounds under Lewis acid conditions, first described by
Sakurai and Hosomi,' has been widely applied to the synthesis of homoallylic alcohols which are
important building blocks in organic synthesis, and the possibility of using this reaction for asymmet-
ric synthesis has attracted considerable attention. However, despite the substantial efforts devoted to
stereochemical control, the level of stereoselectivity obtained to date is modest.2 This fact has to be
attributed to the generally accepted mechanism for these reactions, which usually proceed through open
transition states with extended antiperiplanar character.3 Attempts to improve the stereoselectivity have
been reported by introducing ligands on the silyl moiety which are able to coordinate with the Lewis acid.
Under these conditions, that favour* synclinal transition states I, enantiomeric excesses up to 50-56%

have been obtained.>’
N\ .

I
o)
H—-—/( >
MXp- L
VR

Silafunctional compounds and in particular allylsilanes bearing a silicon-nitrogen bond have been
so far subjected to a limited number of investigations® and their chiral counterparts are almost
unprecedented.” We report herein the synthesis of a series of new chiral allylaminosilanes and our
preliminary results using these compounds in the asymmetric version of the Sakurai reaction.

Allylaminosilanes were prepared by reaction of chiral amines® la—c¢ with allylchlorodimethylsilane as
depicted in Scheme 1. The new chiral allylaminosilanes 2a—c were isolated after distillation and proved
to be indefinitely stable if kept under an inert atmosphere.’
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Scheme 1.
The allylsilanes modified by a homochiral pyrrolidine framework react with benzaldehyde 3a and with
pivalaldehyde 3b in the presence of stoichiometric amounts of SnCly,'? affording the expected homoallyl
alcohols in satisfactory yields (Scheme 2, Table 1).
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All the reactions were usually completed after 2-3 h at —20°C. By using allylaminosilane 2a,
homoallylic alcohols 1-phenyl-3-buten-1-ol 4a and 2,2-dimethyl-5-hexen-3-ol 4b were obtained (entries
1 and 2) with enantiomeric excesses up to 18% and 30%, respectively. They were found to possess the R
configuration by means of polarimetric measurements.!! From 2b, 4a and 4b were formed in satisfactory
yields but the presence of a t-butyl group in the side chain of the chiral moiety did not lead to efficient
enantioselectivities (entries 3 and 4). As a possible explanation, the steric bulk of the z-butyl group on
the chiral framework can prevent the coordination of the ethereal oxygen atom with the Lewis acid,
thus favouring the antiperiplanar transition state versus the synclinal one. The introduction of better
coordinating ligands onto the pyrrolidinylmethyl moiety (i.e. 2¢) did not increase the e.e. significantly
(entries 5 and 6). Comparing these preliminary results, it is clear that the presence of a methoxy group
enhances to some extent the stereoselectivity of the reaction.

An important feature of the reaction depicted in Scheme 1 is the easy removal and the recovery of the
chiral auxiliary at the end of the reaction without racemization. Treatment of the water layer obtained in
the reactions carried out with 2a, after Kugelrohr distillation led to the starting chiral amine 1a in 85%
yield and with e.e.>98%.

In conclusion, we have prepared by a simple procedure new chiral allylaminosilanes. These sila-
functional compounds react with aldehydes under Lewis acid conditions and show in the preliminary

Table 1
Reactions of allylaminosilanes 2a-c with aldehydes 3a-b in the presence of SnCl,

Entry Aminosilane Aldehyde Alcohol Yield %?) e.e.%
1 2a 3a 4a 65 18
2 2a 3b 4b 64 30
3 2b 3a 4a 56 1
4 2b 3b 4b 59 1
5 2c 3a 4a 55 11
6 2c 3b 4b 51 15

a) Isolated yields.
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experiments enantiomeric excesses of up to 30%. Although the enantiomeric excess is not satisfactory
at the present time, the results described herein suggest that these chiral silafunctional reagents based
on a nitrogen-silicon bond might open a new field in asymmetric synthesis. Modifications of the chiral
auxiliary in order to improve the enantiomeric excesses and further applications of these reagents are
currently underway in our laboratory.
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