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Abstract 

Crystallization-assisted asymmetric transformation can be used to prepare single 
diastereomers of optically pure boron complexes (boroxazolidinones) from amino acids 
and KBF,. Conversion into enolates followed by alkylation results in optically pure 
a-alkyl amino acids after methanolysis of the boron complex. 

Crystallization of an equilibrating pair of isomers can result in nearly complete conversion of the 
mixture into the less soluble isomer.' This phenomenon is described in the literature using the term "second 
order asymmetric transformation", terminology that was taken loosely from the German "asymmetrisches 
Umlagerung zweiter Arl"2 We have been interested in the possibility of using related techniques for solving 
problems of asymmetric synthesis. For example, asymmetric transformation might be used to accumulate one 
of the enantiomers 2a or 2b, the adducts of an achiral imine or aldehyde with a prochiral Lewis acid. This 
might be possible by seeding with the pure enantiomer (kinetically controlled crystallization) or by crystallization 
from a chiral solvent to differentiate enantiomer solubility (therrmodynamic control). There are some examples 
where this approach is at least partly successful with simpler substrates? but the spontaneous resolution of 
sensitive structures such as 2 has not been reported. We are far from a solution to this difficult problem, but 
it is one of the long range goals of our program. 

The classical way to obtain single enantiomers by crystallization is to use reactants that contain an 
additional stereogenic center. Thus, Lewis acid adducts 3a and 3b are diastereomers that should differ in free 
energy and in solubility. Depending on the location of the second stereogenic center (R*), there may be little 
or no difference in the solution free energy because intramolecular interactions between R* and the 
stereogenic boron center may be small while intermolecular interactions are even smaller. However, in the 
crystal lattice, intermolecular interactions will be far more important. In general, there will be a difference in 
crystal lattice stability, and therefore, in solubility.' The same considerations apply to adducts 4a and 4b, 
derived from a prochiral borane and a chiral Lewis base X*, regardless of the location and nature of the 
additional stereogenic center. Thus, slow removal of solvent from an equilibrating mixture of 4a and 4b should 
convert all of the mixture into that diastereomer which has the more stable (less soluble) crystal lattice. 
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