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Abstract: A new, economical, practical and racemization-free method for the reductive removal of 2-
oxazolidinones by a reduction of N-acyloxazolidinones with sodium borohydride in THF and waier is described

© 1998 Elsevier Science Lid. All rights reserved.
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Pioneering work of Evans has resulted in the development of 2-oxazolidinones as popular and widely
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used chiral auxiliaries in asymmetric synthesis.”” The removal of these chiral auxiliaries, afier atiaining the

desired asymmetric induction, could prove problematic with base-sensitive molecules because of the possibility
of racemization. Development of new methods for the removal of these auxiliaries without destroying the
stereogenic center remains a topic of interest.* Lithium aluminum hydride and lithium borohydride have been
reported for the reductive removal of these auxiliaries.”” Both of these reagents have limitations. Lithium
aluminum hydride is useful for molecules which do not contain other groups which may be susceptible to
reduction. Lithium borohydride is an expensive reagent and is not readily available on a commercial scale. We
were recently faced with the challenge of develonimz a non-destructive method for the reductive removal of

unctional group, and it was also susceptible to

auxiliaries in a molecule which contained a nitrile fun and 1S also susceptible

racemization under basic conditions. Herein, we report the development of a new economical, practical and

racemization-free method for the reductive removal of 2-oxazolidinones by inexpensive sodium borohydride in
bt PP, S S o Y st ) T fma o~ P v, Annlirzidet da Fre thic miiemnas 1a nnt raawarms +L -
a mixture of tetrahydrofuran and water. The use of sodium borohydride for this purpose is not known in the

literature to the best of our knowiedge.
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Reduction of (1) was initially studied using lithium borohydride in THF at 0 °C under the reported
conditions.” These conditions yielded aicohol (14) with ~10% racemization as determined by a chiral HPLC
method. Reduction of (1) with lithium aluminum hydride, as expected, yielded a complex mixture. Sodium
borohydride is known to reduce esters to alcohols in the presence of alcoholic solvents and water.*® We next
investigated the reduction of (1) with this reagent. Reduction of (1) with 4 equivalents of sodium borohydride
in THF using methanol as the co-solvent led to ~17% racemization at room temperature and ~10% at —8 °C.
However, reduction of (1) with this reagent in a mixture of THF and water at O °C yielded alcohol (14) with
undetectable amounts of racemization.'® Similar results were obtained when the reduc Iction was done at room

temperature. The auxiliarv was recovered in >90%

perature.  The auxili ary T ield and was sa
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synthetic utility of this method, we studied the reduction of several substrates (1 - 13) possessing different
chiral 2-oxazolidinones.'"'? The results are listed in Table 1. No significant racemization could be detected'’
in any of these cases, and the optical purity of the resuiting alcohol was comparable to the optical purity of the
starting material. In all cases the chiral auxiliaries were recovered in 85-95% yield. Reduction of (1) with an
aqueous solution of sodium borohydride, which was aged at room temperature for two weeks, led to ~2%
racemization. These results suggested that a freshly prepared solution of sodium borohydride in water should be

used to avoid any racemization.
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internal temperature at 20-25 °C. The mixture was stirred at room temperature for 1-6
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the reaction mixiure was added 2 N HCI (OV IIlL,)
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compxeuon of the reaction was monitored Dy tic
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a rate to maintain the internal temperature at 20-25 °C. The reaction mixture was extracted with ethyl
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acetate (2 X 150 mL). The combined organic layers were washed with brine (150 mL.), concentrated
under vacuum, and purified by silica gel chromatography
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The optical purities were determined by chiral HPLC method on a Rainin Dynamax system using a
Daicel Chiralcel OJ column (4.6 X 250 mm) and a mixture of hexane : ethanol : TFA (93 :7: 0.1 mL)
as the mobile phase (isocratic at a flow rate of 1 mL/min and UV detector at 260 nm) for compounds 14
and 15; and a Daicel Chiralpak AD column (4.6 X 250 mm) and a mixture of hexane : ethanol :
methanol : TFA (96 : 2 : 2 : 0.1 mL) as the mabile phase (isocratic at a flow rate of 0.8 mL/min and UV
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254 nm) at 30 °C for 16 an



