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Abstract: Syntheses of enantiomerically pure (2S,3S)- and (28,3R)-threoninol and
(2S,3R)-hydroxyphenylataninol are demonstrated starting from (R)-glycidol via (S)-4-
methoxycarbonyl-2-oxazolidinone by monoalkylation of the ester followed by diastereo-
selective reduction.

v-Hydroxy-p-amino alcohols are of major importance for the chiral pool! and as partial
structures of biologically active compounds such as the sphingosines,2 and the corresponding
amino acids are found as constituents of biologically active peptides. Very recently, various
methods for the synthesis of optically active y-hydroxy-B-aming alcohols and the corresponding
acids have been reported. Most of them are based on the following strategies; 1) starting from
amino acids,3 2) use of the Sharpless asymmetric epoxidation, 3) use of asymmetric aldol
condensations,5 and 4) other methods.8 Although some of them may be applicable to the synthesis
of a wide variety of B-hydroxy-a-amina acids, the development of new methods is still required.
Praviously, we have developed the enantiomerically pure 4-hydroxymethyloxazolidinone derivative
1 starting from R-(+)-glycidol as a chiral serinol synthon.” We now describe the synthesis of
(25,38)- and (2S,3R}-N-benzylthreoninol and (2S,35)- and (2S,3R)-N-benzyl-3-
hydroxyphenylalaninol from 1 as a demonstration of a general method for the synthesis of -
hydroxy-B-amino alcohols.
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The reaction of R-(+)-glycidol, [a]p +22.2 (98% ee), with benzylisocyanate in the presence of
triethylamine (CH2Clz , 40-45 °C, 18h) produced the R-(+)-oxazolidinone derivative 1, mp 74-75
°C, [u]p +32.3, in 81% yield.7 Oxidation of 1 with Jones reagent followed by esterification with
diazomethane gave the methy! ester 2 in 72% yield from 1, the corresponding aldehyde could not
be isolated by various attempts at the oxidation of 1.8 The clean monocalkylation of the ester 2
proceeded successfully at temperatures below -100 °C, though the small amount of a di-alkylated
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product was observed at -78 9C. Thus, one equivalent of methyllithium in ether was added
dropwise to a partially solidified mixture of 2 in tetrahydrofuran at the temperature below -100 °C,
and the reaclion mixture was stirred at -78 °C for 30 minutes. The enantiomerically pure methyl
ketone 3a was obtained in 91% yield after purification on a 13 mmol scale reaction. The reaction of
~2 with phenyltithium under the same conditions quantitatively afforded the enantiomerically pure
phenyl ketone 3b.9 Highly diastersoselective reduction of 3a and 3b was effected with L-selactride
at-78 °C in tetrahydrofuran.10: 11 Thus, mathyl ketone 3a quantitatively afforded the alcohols da’2
and its diastereomer in the ratio of 130 1, and 3b gave the syn alcohol 4b13 in 91% yleld as a sole
stereoisomer. The high syn diastereoselectivity in the reduction of both 3a and 3b with L-selectride
can be understood by considering the chelated model 6.14 Next, the anti isomers 7a and 7b were
succassfully synthesized by the Mitsunobu inversion of the hydroxyl group in 4a and 4b.15 Thus,
diethyl azodicarboxylate was slowly added dropwise to a tetrahydrofuran solution of 4a, triphenyl-
phosphine, and benzoic acid at room temperaturs to give the benzoate 6 which was successively

hydrolyzed with agueous 3% lithium hydroxide in methanol to afford the anti alcohol 7al8 in 78%

yield from 4a. The anti alcohol 7b17 was also obtained by the similar Mitsunobu procedure in 87%

yield from 4b. Ths cbtained four kinds of secondary alcohols, 4a, 4b, 7a, and 7b, were

respectively treated with 6% lithium hydroxide in ethanol at 80 °C for 12h to afford the N-benzyl
derivatives of {25,35)-threoninol (8a), (25,3R)-threoninol(D-allothreoninol) (8k), (25,3S)-hydroxy-
phenylalanino! (8¢}, and (25,3R)-hydroxyphenylalanino! (8d) in 91%, 93%, 81%, and 81% yield
respectively. N-benzy! group of 8b was removed by hydrogenolysis with palladium black in formic

acid18 to give a formic salt of the enantiomerically pure hydroxyphenylalaninol 9, mp 111-3 9C, [a]p

+29.9, which was identical to an authentic sample.19

In conclusion, all sterecisomers of threoninol and hydroxyphenylalaninol can be obtained.
since enantiomerically pure S-(-)-glycidol along with R-(+)-isomer is available based on a biclogical
resolution of epichlorohydrin.20 The procedure mentioned here is a ganeral mathod for the
synthesis of y-hydroxy-R-aminoalcohols and -amino acids.3¢. 3¢, 4a
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