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B-AMINO ALCOHOLS FROM AMINO ACIDS: CHELATION CONTROL VIA SCHIFF BASES.

Robin Polt* and Matt A. Peterson
Chemistry Department, University of Arizona, Tucson, Arizona 85721

Summary: Sequential addition of iBusAlH and RLi or RMgX to Schiff base esters derived from amino acids provides a simple route fo B-amino
alcohols. The reaction procedes without racemization, and with high threo selectivity. Several represeniative sphingosines are synthesized.

As part of our program directed loward the synthesis of glycosphingolipids,! we bacame interested in protected amino aldehydes? for use
as educts in Grignard-type reactions. It was clear from the literature that most examples of additions fo amino akiehydes exhibited either no Gram
selectivity, or poor to moderate selectivity for the erythro (uniike) product.3 An additional comphication is provided by the tendency of amino
aldehydes to racemize. We would iike 1o report a hreo (like)-selective amino alcohol synthesis which does not involve the generation or isolation of
the amino aldehyde, and thus can not racemize the original chiral center.4

The amino ester Schiff bases 1a - 1d were crystalline, and easily synthesized from the cormesponding amino ester hydrochlorides using the
published procedure of O'Donnell and Polt.3 Treatment of Schiff bases 18 - 1d with iBupAIH in CHaClp or PhCHg at -78°, followed by PhMgBr in
Et20, and warming to 0° resulted in products 2 or 3, depending on the workup procedure. By quenching the reaction with NaHCO3 the amino
akeohols could be isolated (flash chromatography) in a protected form. Subsequent hydrolysis with 1N HCI gave the known® amino alcohols 3 in
qQuantitative yield.
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The use of higher temperatures resulted in poorer stereosslectivity. The use of donor solvents (e.g. THF, Et0) for the reduction likewise
reduced the threo-selectivity, and increased the amount of over-reduction to the primary alcohol. Presumably this is because solvent lone-pairs can
compete with the imine lone-pair for the electrophilic Al metal, thus destroying the chelate, and the “cyclic Cram transition state.”? We are
presently exploring other slectrophilic metals %o form lighter complexes, and expand the scope of this reaction.

Sphingosines 4 and § were synthesized in moderate yield (~50%), and excefient siereoselectivity (>20:1 by nmr)B by adding a mixture of
1BuLi and trans-1-iodo-1-heptene in hexane 1o the Schiff base-DIBAL adduct at -78° and wanming 10 0°. The major side reaction is over reduction
of the ester fo the primary aicohol, which is a greater problem with atkyliithiums than with Grignards. This is consistent with what is known of
aluminum “ate” complexes: as the electronegativily of the counterion decreases, the rate of B-elimination increases to yield an Al-H species capable
of further reduction.9
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In principle, one would expect that the stereoselectivity of this reaction could be reversed by inverting the order of addition of H- and R~
to obtain the corresponding erythro-sphingosines, or add differing R'~ and R™ to oblain 3-atkyl-substituted sphingosines stereoselactively.
Wa are presently pursuing this line of research.
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