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Abstraet: The products of the conjugate addition of (R)-4-phenyl-2-oxazolidinone on monosubstituted
nitroalkenes were converted into D-o-amino acids of high enantiomeric purity. © 1998 Published by Elsevier
Science Ltd. All rights reserved.

Given the importance of ¢-amino acids, either proteinogenic, non-proteinogenic, or unnatural in biology
and chemistry, it is not surprising that many enantioselective syntheses of these products have been devised.! It

remains an area of active research.2

the conjugate addition of a nitrogen nucleophile.3 We have recently reported the completely diastereoselective
addition of the potassium salt of (R)- or (S)-4-phenyl-2-oxazolidinone 1 to monosubstituted nitroalkenes.4 The

products of this addition can be viewed as convenient precursors to ¢-amino acids, since the carboxylic acid

cieavage of the oxazolidinone ring, as depicted in the Scheme 1. The purpose of this communication is to
describe the synthesis of several D-configurated a-amino acids 4 of high enantiomeric purity from the conjugate

addition products 2, prepared from (R)-4-phenyl-2-oxazolidinone.

0 0
5 )\}Ph 1) FBUOK, THF 4\—)5%
H

lll
J.rQ\‘ NQg ' R ¥ ey
2) R N R/\/NU2
(R)-1 2
P
oxidation OAN Ph cleavage of the NH»
R” "COOH oxazolidinone ring R” “COOH
3 4

Scheme 1

*Fax: 01 69 08 79 91; e-mail: legall @dsvidf cea fr
*Fax: 03 88 67 88 91, e-mail: mioskow @aspirine.u-strasbg.fr
0040-4039/98/$19.00 © 1998 Published by Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)00064-1



2112

The oxidation of comnounds
or co oundas

A uv Viaiuauvii iiprUuag

N

3
3
in
[¢]
3,
(4]
[}
Q
=
»
«
3

compounds 2 with sodium nitrite (3 equivalents) and acetic acid (10 equivalents) in DMSO at 40°C for 18-30
hours, acids 3 were isolated in 25-89% yield (Table 1).5 In the case of acids such as 3a (entry 1), that do not
have a large alkyl residue, the yields obtained were not good; this suggests that some loss of product might have

occurred because of its solubility in the aqueous phase, and that the yields might be improved.

In all cases, only one diastereomer was observed by 1H- and 13C-NMR spectroscopy, indicating that no

Table 1. Oxidation of Nitro Compounds 2 to Carboxylic Acids 3

07\ P\
0PNy~ Ph NaNO, (3 equiv.) 0PNy~ T~ Ph
1 NO AcOH (10 equiv.)
rd \/ 0 ~ ~
R DMSO, 40°C R COOH
2 3
entry R reaction  product % yield specific rotation
time (h) of 3 in CHCl3
29
1 Me 18 3a 25 laly -99(c0.61)
2 n-Pr 30 3b 48 lalp -56 (¢ 3.00)
- g ‘o a i o128 -73 (¢ 2.70)
3 bpnuL) is 3¢ 43 [Sad 35 A v
2
4 i-Pr 18 3d 51 [0]p -50 (c 1.94)
5 +-Bu 28 3e 89 (o), -35 (¢ 0.76)
- - L JU \ /
1R
6 cyclohexyl 27 3f 88 [a]y -60 (c 2.78)
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synthesis of L-methionine that also involved an asym
acids 4. Thus, treatment of oxazolidinones 3 with lithium / ammonia in THF and ~BuOH at -78°C for 30
minutes afforded the a-amino acids, which were isolated after ion-exchange resin purification, in 62-99% yield
(Table 2).1! The protecting benzyl group present in the compound 3¢ was concomitantly removed, leading to
D-serine 4¢ (entry 3).

The enantiomeric purity of the D-o-amino acids 412 was evaluated by HPLC using a Crownpak CR(+)

column!4 or, in the case of tert-leucine 4e (entry 5), by examination of the !9F NMR of the corresponding
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4—ka 1) Li/ NHg

S THF, +BuOH, -78°C NHz
R)\CQOH 2) DOWEX 50WX4-400 R/'\COOH
3 H20, then ag. NH40H a
entry starting R product - R % yield ee (%)
material
1 3a Me 4a Me 99 > 962
2 3b n-Pr 4b n-Pr 96 >962a
3 3c BnOCH; 4c HOCH, 94 >9062
4 3d i-Pr 4d i-Pr 62 >962
5 3e +-Bu 4e +-Bu 88 950
2 Ee evaluated by HPLC using a Crownpak CR{+) coium114; in each case, it was not possible to detect the L-

enantiomer. P Ee evaluated by examination of the 19 NMR of the corresponding Mosher amide.
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In conclusion, the nitro compounds 2, which are easily obtained by the conjugate addition of (R)-4-

phenyl-2-oxazolidinone to monosubstituted nitroalkenes, can be converted in two steps to D-a-amino acids of

high enantiomeric purity. Finally, it is worthy of note that since (S)- as well as (R)-4-phenyl-2-oxazolidinone are
commercially available, or may be readily prepared,!5 the method can be utilized to synthesize either L- or D-a-

amino acids.

Acknowledgment. We thank Mrs L. Sergent for the ee determination by 19F NMR.
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Representalive procedure for the oxidation of nitro compounds 2: A solution of nitro compound 2e (1.06

g, 3.62 mmol), sodium nitrite (0.75 g, 3 equiv.), and acetic acid (2.07 ml, 10 equiv.) in DMSO (25 ml)
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phases were then dried over MgSOq4, filtered, concentrated in vacuo. The residue was purified by
chromatography (silica gel, 95/05 CH,Cl,/CH30H) to yield compound 3e (0.89 g, 89%).
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