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Oxazolidines and aminoal cohols have been widely used as
chiral auxiliaries and as intermediates in organic synthesis.

Table 1. 1,3-Oxazolidine Formation Using Rh(I11) Catalyst
2+3 (%)? 4+5 (%)* Total yield (%)

Recently we reported the formation of 1,3-oxazolidinesand ~ Entry Imine Ar R @3° (54° (cistrans)

1,2-amino acohols from imines and ethyl diazoacetate
(EDA) using copper cataysts.? Although this reaction L 1a Ph H 36 28 64(13)
afforded 1,3-oxazolidines and 1,2-amino alcohols in high 2 1o pNOLCeH, H 4l 20 61(20)
yields, the reaction with various chira ligands gave the 3 o pCGH, H 40 23 63 (1.7
racemic mixture of products? 4 1d pCHOGH, H 16 15 31(19)
Also, the same reactions between chiral N-benzylimines 5 le pCHGH., H 12 n 23(19)
and EDA in acetone using various metal catalysts including 6 4 Ph Me 32(23) 30(19  62(11)
7 1g pNOCeHs Me 32(25) 29(16)  61(L1)

Cu(l), Cu(ll), Co(ll), Ru(ll), Mn(I1), zZn(ll), Rh(l) and
Rh(II) failed to give the desired 1,3-oxazolidines. Below, we
report the results which demondtrate that chiral 1,3-
oxazolidines can be generated by the reaction of chiral N-
benzylimines with EDA using Rh(l11) catalyst (Scheme 1
and Table 1).

A number of experiments were performed to maximize
the efficiency of the 1,3-oxazolidine forming reaction. In
this effort, we found that reactions of imines with EDA (2
equivalents) using 10% of RhCl3(H-0)s in the presence of
AgBF, in dry acetone afforded the oxazolidines in moderate

R

3 solated yields. PRatios were determined by *H NMR analysis.

yields*®

We observed the substituent effects that the imines with
electron-withdrawing substituent a -Ar gave the higher
yields than the imines with the el ectron-donating substituent
at -Ar (Table 1, entry 2, 3vs 4, 5). Theratios of cis-to trans-
oxazolidines produced in these reactions were found to vary
from 1 to 2. Unfortunately, the use of lower temperature,
e.g., 0 °C, to enhance stereosel ectivity gave no reaction.
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Table 2. Preparation of N-Boc-protected 1,2-Amino Alcohols

Entry Oxazalidine Ar R 6(%)* 7 (%)
1 2,3a Ph H 9% 91
2 4, 5a Ph H 95
3 2,3b pP-NO2CeH4 H 98 92
4 4,5b p-NO2CeH4 H 90
5 2,3c p-ClCeHs H 92 -b
6 4,5¢c p-ClCeHa H 87 b
7 2,3d p-CH30CsH4 H 87 91
8 4,5d p-CH30CsH4 H 85 A
9 4, 5f Ph Me 85 99
10 2,39 p-NO2CeH4 Me 84 91
u 4,59 p-NO2CeH4 Me 93 95

3 solated yields. °Yields were not determined.

The reactions of chird imines gave four possible
oxazolidine diastereomers which were separated by column
chromatography and purified by recrystalization. The
structures of 1,3-oxazolidine products were determined by
using *H-, C-NMR spectroscopy and elemental analysis.
The absolute stereochemistry of chira oxazolidine was
determined by the transformation of oxazolidine to the
corresponding aziridine which was converted to known
phenyla anine derivative.®’

The amino acohols 6 were prepared by hydrolysis of N-
benzyl-1,3-oxazolidines using p-toluenesulfonic acid in
aqueous ethanal in high yields (Scheme 2 and Table 2). The
use of stronger acids (6 N HCl or HBr) gave the lower
yields.? Debenzylation of N-benzyl-1,2-amino acohols 6
and subsequent protection of free amino group with tert-Boc
could be achieved using Pd/C catalyst in the presence of
(Boc),0 to afford the N-Boc-protected 1,2-amino alcohols 7
in high yields®

It is interesting to speculate about the mechanism of this
1,3-oxazolidine forming reaction. Since the reaction gives
the diethyl maeate and fumarate as side products, the
reaction involves the intermediacy of metal carbene (Scheme
3).2 If the reaction proceeds via azomethine ylide inter-
mediate A, different structural isomer, 2-aryl-3-benzyl-4-
(ethyloxycarbonyl)-5,5-dimethyl-1,3-oxazolidine 8 would
be formed.® The 'H NMR spectra of these substances would
characteristically show the two singlets corresponding to the
ring protons. And the hydrolysis of 8 would give the
different amino acohols from 6. On the other hand, initialy
formed carbonyl ylide B undergoes 1,3-dipolar addition with
iminesto give 2,2-dimethyl-1,3-oxazolidines 2-5a which are
the products actually generated in the rhodium catalyzed
reactions.’® Therefore, the reaction would proceed via
carbonyl ylide intermediate B.

In summary, chiral 1,3-oxazolidines were prepared in
moderate yields from chiral N-benzylimines and EDA using
Rh(I11) catalyst in acetone. Also, N-Boc protected 1,2-amino
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acohols were prepared in high yields by hydrolysis of N-
benzyloxazolidines and followed by subsequent hydro-
genolysis of N-benzyl-1,2-amino alcohals in the presence of
(Boc):0.
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