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A CONVENIENT ROUTE TO a,B-UNSATURATED METHYL KETONES

APPLICATION TO RETINAL ANALOGUE SYNTHESIS

Allan A. Croteau and John Termini
Department of Chemistry, Columbia University
New York, New York 10027

Abstract: Deprotonated ketimines la,b add to aldehydes and ketones to provide
tri- and tetra-substituted «,p-unsaturated methyl ketones 2a,b with
substantial percentage of Z-geometry which are not readily accessible
by other methods.

Although numerous methods are currently available to effect a formal
condensation of acetone or methyl ethyl ketone with aldehydes to form
arB-unsaturated methyl ketones, we have found no one step procedure which will
give a substantial amount of Z isomer when applied to retinal synthesis.
Futhermore, multistep procedures1 to condense methyl ethyl ketone with retinoid
polyenones gave very little of the desired E or Z tetra-substituted methyl

ketones. Since a-silyl aldimine52 and esters3'4

reliably provide a good
percentage of Z-adducts with aldehydes as well as ketones in condensation
reactions, we investigated the use of q-silyl ketimines la,b as methyl ketone

aldol equivalents as indicated in the Scheme.
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Silyl ketimine 125 was prepared from acetone t-butyl imine6 according to the
basic procedure described by Corey et gl.z for the preparation of silyl
aldimines. Deprotonation of la with LDA in THF at 0°C occurred exclusively a to
the silyl group as ascertained by methyl iodide quenching to give lb only.7
Reaction of la with various aldehydes and ketones according to the Scheme gave a
modest yield of the desired products. The results in the Table demonstrate entry
into both isomeric series, with the Z-isomer predominating in some cases.
Hydrolysis was readily achieved with wet silica gel, this feature being highly
desirable for acid labile compounds (e.g., retinoids).

The results with lb - are variable and moreover, the intermediate imines
resisted wet silica gel hydrolysis thus necessitating an oxalic acid workup.
However this procedure is still more effective than other multistep procedures.1
For example, the condensation of lb with g-ionone (entry 1) gives the
tetra-substituted methyl ketone (83% Z, 52% overall). Attempts by us to prepare
this compound by multistep procedures involving Wittig reagents, aldol type
condensations or variants of the McMurry8 coupling reaction failed.

A typical experimental procedure involves the addition of 1.05 eq. of la or
1b to 1.10 eq. of LDA at 0°C and stirring for one hour. The reaction mixture is
cooled to -78°C and the aldehyde or ketone is added. After stirring 15 min., the
reaction is allowed to warm to 0°C, then transferred to a wet silica gel slurry.9
If 1lb was used, 400 mg oxalic acid per 1.5 mmol. lb is then added to the slurry.
The slurry is stirred for one hour, packed into a short chromatography column and

eluted. Products are isolated by silica gel chromatography.
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