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Abstract: The Lewis acid promoted reaction of silyl enol ether to chiral Ph Ph L
imines and 1,3-oxazolidines derived froR)-phenylglycinol afforded P!_’ H ) = _sH /ﬁ
with good diastereoselectivity thB,R)-R-amino ester derivatives from HAN - m N + H-N
the imines, and theR(S-B-amino ester derivatives from the 1,3- 2 CeHe )I OR! sz‘\_o
oxazolidines. OR' R® H
la-e 1'a-e

. . . . Ph ph Ph Ph 4 Ph P
Chiral 3-amino acids are constituents of many classes of natural k " k ; |\ ;
products, and important intermediates in the synthesis of R-lactam N R?CHO N N N/ﬁ
derivatives! Therefore, several approaches have been reported for their H CeHs 2\“.\ro 5 )70
synthesi€ One of these approaches, the reaction of an imine with metal OH R H R i
enolates or silyl enol ether under Lewis acid catalyzed conditions has 2a-d 2'a-d

been considered as a useful method for the synthesis of R-amind acidScheme 2
Recently, we developed a synthetic method for the stereoselective
preparation of both amine enantiomers starting from a single Table 1. Condensation of (R)-Phenylglycinol, O-Methylphenylglycinol

enantiomeric source using the diastereoselective addition of and (R)- N-Benzylphenylglycinol with Aldehydes

organometallic reagents to the chiral imines and 1,3-oxazolidines Compd. R! R? Yield @ Ratio @

derived from R)-phenylglycinol* and we have already reported the (%) (t:1)or(2:2)
1a H Phenyt 94 83:7

application of such reactions to the asymmetric syntheses of naturally

. . . - 1b H 2-Furyl 85 94: 6
occurring alkaloids and chiral auxiliarigs. 1e H 2-Thie?/1yl 92 94: 6
Ph 1d CHs Phenyl 9N 100: 0
I H 1e CH, Methyl 98®  100: 0
N
)] oH 2a - Phenyl 88 85:15
Ar 2b - 2-Furyl 79 79:14
1) Meli 2c - 2-Thienyl 76 86:14
Ph y 2) Mel Eh H 2d - Methyi 90 88:12
Me\N > e Me\N . a) Isolated yield.  b) Crude yield.
¢) Estimated by 'H-NMR(270) spectrum
Ar/‘""'M eOH <o Ar/i “uy OH
H Me
(1R, R  MeMgBr (1S 1A With the requisite compound available, we next carried out the reaction
Ph H of a chiral imine {a) with silyl enol ethet in the presence of various
Me : Lewis acids in CHCIl, at -78°C which resulted in pairs of
~ ) ) . . .
N diastereomeric adduct84d). Although the reaction using TigISnCl,
Ar‘\\.-\ro or trimethylsilyl trifluoromethanesulfonate (TMSOTf) exhibited poor

diastereoselectivities and chemical yields, the use f@H, as a

Lewis acid obtained both good chemical vyields and high
diastereoselectivity (entry 4). In particular, for the reaction of chiral
imines (Lb-c) having aromatic heterocycles, essentially complete

As a part of a program aimed at expanding the generality of thigiastereoselectivity was obtained with good vyields (entries 5 and 6),

reaction, we envisaged that this reaction could be extended to tﬁ%h"e In the case of an aliphatic iminge), poor results were obtained

. . . . . with this methodology (entry 8). Furthermore, it was found that
addition of silyl enol ether in place of organometallic reagents to give . . . . . .

. o chemical and optical yields in the addition of the silyl enol ether to the
the B-amino ester derivatives. o . )

chiral imine (&) having a hydroxyl group are satisfactory, but that the

The desired starting material was readily prepared as follows. Thaddition of the silyl enol ether to the chiral imiriel) having a methyl
condensation of the aldehyde (benzaldehyde, 2-furaldehyde, 2-thiophether group gives a surprisingly lower yield (entries 4 and 7). Therefore,
carboxyaldehyde,  acetaldehyde)  with  phenylglycinol,O- it is believed that in these reactions, the hydroxyl group is an important

methylphenylglycindl or N-benzylphenylglycindi by heating in  factor in the selectivity process.

benzene with the azeotropic removal of water gave the chiral iminegn the other hand, for the reaction of the oxazolidza'? that used
(1a-§ or 1,3-oxazolidines2a-d) in quantitative yields. ThéH-NMR  BF,-OEt, or SnC} as a Lewis acid, the proposed compound was not
spectrum in CDGlof these products showed thai-cwere equilibrium  produced, but a complicated decomposition product was provided. In
mixtures of the imine forml@-¢ and 1,3-oxazolidine forril{a-€), and  order to improve the lower yield, we examined several reaction
also2a-d were inseparable thermodynamic mixtures, depending on theonditions and finally found that the desired addudi Could be
asymmetric center at the 2-position of the 1,3-oxazolidine%ing. obtained in high chemical and optical yields when TMSOTf was used.

Scheme 1
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The effect of the Lewis acid is shown in Table 2. It is of interest to not€€HCl3)) corresponded well with the literature valuex]({25 -27.1
from Table 2 that the degree of diastereoselectivity of the addition i§&c=1.0, CHC})). 11 Furthermore, this compound was treated with Mel
influenced by the kind of substituent at the 2-position on the 1,3in the presence of KH to give ti@@methyl product §d) in quantitative
oxazolidine ring. Namely, the reactionslaf-¢c which have an aromatic yields, which was identified as the major product obtained from the
substituent, afford pairs of diastereomeric addud&sd with high reaction of the chiral iminel). Thus, theR,Rconfiguration of major
diastereoselectivities (entries 12-14), but there is poor selectivity in thdiastereoisomers3@ and3d) have been determined, and we think the
case of2d which has an aliphatic substituent (entry 15). other major diastereomer3h-c) have the same configuration because
Ph these compounds are expected to be produced through a similar reaction
mechanism. On the other hand, since the R-amino edtecs derived
)N| . from the 1,3-oxazolidines were unknown, the major diastereoisomers,
2 OR also isolated by column chromatography, were submitted for reductive
la-e cleavage of the benzyl group with 5% Pd-C to afford the [3-amino esters
enolate Ph _H (3a-9 in good yield, which were identical to the minor products
Lewis Acid HN/ﬂ obtained from the reaction of the imineka{g) with silyl enol ether

—_ -
OR' J\/k , OR' based ortH-NMR spectral comparison.
EtO vy EtO : R . . .
R? H Thus, the proposed method seems to be of wide interest in the synthesis

(R.5) 3a-e (R.A) 3ae of R-amino acid derivatives since it can be applied to the selective
Ts% Pd-C 5% Pd-CT preparation of both asymmetric carbon atoms from a single
He He enantiomeric source. Further studies on the mechanistic and synthetic
P’I‘\ F’h H P'L Ph 4 aspects of this stereoselective addition reaction are in progress.
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