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Abstract: Enolates I, derived from the N-propionyl derivative of the ‘quat’ chiral auxiliary
(8)-ethyl 4,4-dimethyl pyroglutamate 4 undergo highly stereoselective aldol reactions,
which upon hydrolysis and removal of the chiral auxiliary yields the (2R,3R)-3-hydroxy-
2-methylpropionic acid 9 in homochiral form. Remarkably, the stereogenic center of 4
was not affected during all the chemical transformations and it could be regenerated after
the process in 70% yield. © 1997 Elsevier Science Ltd. All rights reserved.

Enantiomerically pure o-hydroxy acids constitute useful building blocks for natural products
synthesis! and several methods have been developed to achieve these kinds of compounds. One of the
more explored methodologies has been the use of chiral auxiliaries 1-3 (Figure 1), where it is possible
to control the stereoselectivity of reactions of N-acyl enolates attached to these chiral auxiliaries.
Thus, original Evan’s oxazolidin-2-ones 1a,b? or new derivatives like 1¢> have been used extensively.
Another related auxiliary, 2a* has been used successfully in stereoselective conjugate additions and
Diels—Alder cycloadditions of attached «,B-unsaturated N-acyl fragments. However, this substrate is
inappropriate for controlling the chemoselective enolate generation of attached N-acyl fragments to
the 2-pyrrolidinone due to the competition of lactam enolate. A further modification of 2 was recently
developed,’ where the competition on the enolate generation in 3a—d is precluded by the introduction
of two methyl groups on the parent substrate. Both chiral substrates 2 and 3 are modified pyroglutamic
derivatives, where the acidic moiety has been partially or fully reduced, to a protected alcohol or an
alkyl group respectively, in order to ensure the asymmetric induction and to prevent the epimerization
of the pyroglutamic acid stereogenic center.

In this communication, we would like to report the first successful use of the (S)-ethyl 4,4-dimethyl
pyroglutamate 4 as a ‘quat’ chiral auxiliary, for which its N-acyl enolates undergo aldol reactions with
excellent stereoselectivities without epimerization of the pyroglutamate stereogenic center.

(S)-Ethyl 4,4-dimethyl pyroglutamate 4 was prepared from the N-BOC-protected ethyl
pyroglutamate® 5 by double alkylation of the corresponding lithium lactame enolate with CH3l
following the method recently developed by us.” After the urethane protecting group removal with
TFA, 4 {[x]p??>=—-14.6, (c 1.44, CHCl3)} was obtained with a 70% overall yield from 5 (Scheme 1).
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The N-propionyl derivative 7 {[]p?2=—31.5, (c 1.43 CH;Clp)} was achieved in 80% yield, by
treatment of 4 with butyllithium and propionyl chloride. The acyl enolate of 7 was generated following
the same reactions conditions as those used by S. G. Davies? for the asymmetric aldol reaction using
the ‘quat’ chiral auxiliary 3c. Thus, the reaction of the (Z)-boron enolate® I with benzaldehyde resulted
in the formation of the syn product 8 {[]pZ?=—12.8, (c 1.25, CH,Cl;)} in 70% isolated yield.
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The NMR analysis of the reaction crude mixture did not show any other reaction product, thus
representing a diastereomeric excess (d.e.) 298%. The syn relative stereochemistry of the aldol product
8 was stabilised on the basis of !H-NMR coupling constant analysis (Jy»'_y3'=3.6 Hz). The absolute
stereochemistry of the new created stereogenic centers was assigned after removal of the chiral
auxiliary. Thus, hydrolysis of 8 with LiOH (2.5N) in a 1:1 mixture of THF/H2O at 0°C resulted in a
clean hydrolysis of the N-acyl bond which after esterification (EtOH/HCI(g)) give rise to a mixture
of ethyl (2R,3R)-3-hydroxy-2-methyl-3-phenylpropionic acid 9 (94% yield) {[a]p**=—18, (c 0.9,
CH;Cl2)}, and the ‘quat’ 4 (70% yield) which were separated by flash chromatography. Finally, 9 was
hydrolyzed to the (2R,3R)-3-hydroxy-2-methyl-phenylpropionic acid 10 (98% yield) {[]p?2=+25.5,
(c 0.94, CH,Clp), lit.3 [x]p?2=+26.8 (c 0.5, CH2Clz)}. In none of all these transformations the
pyroglutamate stereogenic center was altered, 10 showing the uselfulness of this new chiral auxiliary.

Further uses of this novel chiral auxiliary and others with different substituents at the C-4 position’
are currently investigated in these laboratories and will be reported in due course.
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