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THE CONDENSATION OF METHYL 2-METHYLPROPANOATE WITH CHIRAL ALDEHYDES. X-RAY CRYSTAL STRUCTURE
OF (3RS,4SR) 3-HYDROXY-4-PHENYL-2,2,4-TRIMETHYLPENTANOIC ACID
Lee A. Flippin* and Kay D. Onant
Department of Chemistry, Northeastern University, Boston, Massachusetts 02115

Abstract: The 1ithium enolate derived from methyl 2-methylpropanocate reacts stereoselectively
with 2-phenylpropanal and 2-(cyclohexyl)propanal, affording mainly the syn B-hydroxy ester in
both cases. With 2-ethylhexanal, no selectivity was observed.

The factors which affect diastereoface selectivity in the reactions of nucleophiles with
chiral aldehydes and ketones have received a great deal of study over the last three decades.l
In recent years, a considerable part of this attention has been focused on the dynamics of
stereocontrol in condensations of metal enolates or their equivalents with chival, acylic alde-
hydes. Several methods have emerged as powerful synthetic tools in this arena; most notably,
double stereodifferentiation and mutual kinetic resolution have been successfully exp]oited2
in condensations of certain chiral propionate equivalents with chiral aldehydes. It has re-
cently been demonstrated that Lewis acid mediated reactions of simple enolsilanes with chiral
aldehydes are often highly diastereoselective processes.3’4 Unfortunately, the experimentally
simple aldol techniques employing achiral metal enolates have been largely unsuccessful in this
regard. Consideration of the Zimmerman-Traxler transition state models® for reactions of some

Tithium enolates with 2-phenylpropanal provides a good indication of the difficulty (Figure 1).
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Thus for these simple, achiral enolates? the kinetic ratio of diastereomeric products (l:%) is
essentially independent of the nature of the remote substituent, R. Apparently the chiral
center of the aldehyde interacts significantly with the methylene group of the enolate, how-
ever, because the lithium enolate from 2,2-dimethylpentan-3-one gives moderately enhanced dia-
stereoface selectivity (+6:1) with Z-phenylpropanal.6

We wish to report our results from reactions of the preformed lithium enolate of methyl
2-methylpropancate with several chiral aldehydes (Equation 1).
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The reactions were carried out according to the protocol of Heathcock, g;_gl:;G that is, enol-
ate 3 was generated by reaction of methyl 2-methylpropanocate with lithium diisopropylamide
(0.5 M in THF, -78°C, 1 hr) and to this soTution was added one equivalent of the appropriate
aldehyde in a single portion. After 2-3 minutes the reactions were quenched at -78°C by the
addition of two equivalents of glacial acetic acid and the crude products were isolated by an
extractive work-up.7 Notably, the reaction of enolate % with 2-phenylpropanal afforded a sin-
gle, racemic diastereomer, 49, in high yield. Enolate % was less selective in its reaction
with 2-(cyclohexyl)propanal, affording a 9:1 ratio of diastereomeric aldols, 4b and 5b, re-
spectively. The reaction of enolate % with 2-ethylhexanal afforded a 1:1 mixture of diastere-

omeric aldols, 4¢ and 5¢.

In order to define unambiguously the stereochemistry of 4a, a single crystal x-ray analy-
sis of the parent carboxylic acid, §, was undertaken.8 Methylation of 6 under mild conditions
regenerated pure 4a. The x-ray experiment defines 4@ as the 3RS, 4SR diastereomer. Hydrogena-
tion of 4a gave a single aliphatic aldol that was identical in all respects to 4p (Scheme 1}.
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Solid state conformation of &; hydrogen afoms on
methyl groups have been omitted for clarity and the
remainder drawn artificially small.

i) 1.1eq KOH, 4:1 CHzOH-H»0,25°C, 5hr, followed by aq. HCI

ii) Excess CHpNp,25°C

iii) Ha (3atm), 5% Rh-alumina, EfOH-AcOH, 25°C
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