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Importance
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A.G. Myers et al. developed an efficient alkylation of N-acylated pseudoephedrines
to obtain enantiomerically enriched a-alkylated, aldehydes, ketones, carboxylic acids, and alcohaols.

This transformation is known as the Myers asymmetric alkylation.



Features

Pseudoephedrine are inexpensive and commercially.
N-acylation can be achieved in almost quantitative yields.

Allylic, benzylic, as well as the less reactive alkyl halides are all good alkylating
agents.

The a-alkylated products are often crystalline and can be enriched by
recrystallization to get >99% de.

In order to obtain high yields and high levels of diastereoselectivity, the use of
a large excess (6-10 equivalents) of anhydrous lithium chloride is necessary.

The role of the LiCl is twofold: it accelerates the rate of the alkylation and
suppresses the O-alkylation of the pseudoephedrine hydroxyl group

When B-branched alkyl iodides are used as alkylating agents the
transformation .leads to 1,3-dialkyl substituted alkyl chains,a common motif in
a large number of natural products.

Simple acidic, basic or Lewis acid catalyzed hydrolysis affords carboxylic acids,
reduction with lithium pyrrolidide-borane (LPT) or with lithium
amidotrihydroborate (LAB) gives primary alcohols, reduction with lithium
triethoxyaluminum hydride results in aldehydes, while the addition of
alkyllithium reagents followed by an aqueous work-up leads to ketones.



Mechanism

The origin of the high diastereoselectivity in this alkylation is not fully understood. The stereochemical outcome is

consistent with a model in which the (Z)-enolate is alkylated from the o-face while the p-face is blocked by the
solvated lithium alkoxide.
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Formation of Quaternary carbons
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Synthetic Applications
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Asymmetric Alkylation

- Need to introduce asymmetry
- Chiral Auxiliary
- Chiral Catalyst



Chiral Auxiliaries
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Chiral Auxiliaries
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Alkylation under Lewis acidic
(SN1) conditions

= Titanium enolates provide a route for diastereoselective Sy1-like coupling reactions:
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Chiral catalysts
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