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Table 1. Rh(II)-catalyzed 1,3-oxazolidine formation in dry acetone

entry imine         R EDA 
(equiv)

catalyst
(mol %)

2 (%)a  
(trans/cis)b

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1a
1b
1c
1d
1d
1d
1e
1f
1f
1f
1g
1h
1i
1j
1j
1j

Ph
p-NO2Ph
p-ClPh
p-CH3OPh
p-CH3OPh
p-CH3OPh
o-CH3OPh
p-CH3Ph
p-CH3Ph
p-CH3Ph
Furanyl
n-Butyl
tert-Butyl
PhCH=CH-
PhCH=CH-
PhCH=CH-

2
2
2
2
2
4
4
2
2
4
2
2
2
2
2
4

1
1
1
1
3
3
3
1
3
3
1
3
3
1
3
3

86 (1.1)
97 (1.1)
95 (1.6)
39 (1.2)
51 (1.2)
65 (1.2)
72 (1.2)
47 (1.1)
64 (1.1)
93 (1.4)
61 (1.3)
46 (1.1)

No reaction
29 (1.2)
39 (1.4)
67 (1.2)

aIsolated yields. bRatios were determined by 1H NMR analysis.
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1,3-Oxazolidines and 1,2-amino alcohols are widely used as 
chiral auxiliaries to direct diastereoselective transformations 
and as intermediates in organic synthesis.1 We reported the 
formation of 1,3-oxazolidines and 1,2-amino alcohols from 
imines using diazoacetate (EDA) and metal catalysts.2 In this 
study, we demonstrate that 1,3-oxazolidines and 1,2-amino 
alcohols can be generated by reaction of N-tosylimines with 
EDA using Rh(II) catalyst in dry acetone and aqueous acetone, 
respectively.

A number of experiments were performed to maximize the 
efficiency of the 1,3-oxazolidine forming reaction. The reac-
tions of imines with EDA (2 equivalents) using 1% Rh2(OAc)4 

in dry acetone afforded the oxazolidines in moderate to high 
yields (Scheme 1, Table 1).3

The imines with an electron-withdrawing substituent at the 

†This paper is dedicated to Professor Sunggak Kim on the occasion of 
his honorable retirement.

phenyl ring resulted in higher yields than the imines with an 
electron-donating substituent at the phenyl ring (Table 1, entries 
2 and 3 vs. 4 and 8).4 In the cases of imines with the electron- 
donating substituent at the phenyl ring, increases in the amounts 
of Rh(II) catalyst and EDA improved the yield (Table 1, entries 
6, 7, and 10). Other aryl and alkyl-substituted imines also furni-
shed the corresponding oxazolidines in moderate yields (Table 
1, entries 11 and 12). However, the sterically bulky tert-butyl- 
substituted imine gave no reaction (Table 1, entry 13). With 
imine derived from cinnamaldehyde, the reaction with EDA 
resulted in only five-membered oxazolidine 2j (Table 1, entries 
14-16).5a

The ratio of cis- to trans-oxazolidines produced in these 
reactions varied from 1.1 to 1.6, as determined by 1H-NMR. 
The structures of the 1,3-oxazolidine products were determined 
using 1H- and 13C-NMR spectroscopy.2 Since the reaction yields 
diethyl maleate and fumarate as side products formed from the 
carbene complex, the reaction involves intermediate carbonyl 
ylide A or azomethine ylide B (Scheme 2).5,6 The 1H NMR 
spectrum of the trans-diastereomer of oxazolidine 2a contained 
two singlets (1.78 (3H) and 1.86 (3H) ppm) assigned to the 
methyl groups at C-2 and two doublets (4.48 (1H, J = 5.2 Hz) 
and 5.17 (1H, J = 5.2 Hz) ppm) corresponding to the vicinally 
disposed ring protons. Therefore, the reaction proceeds via 
the carbonyl ylide intermediate since the azomethine ylide 
intermediate produces the wrong product. The regiochemistry 
of the reaction can be rationalized in terms of maximum overlap 
of the dipole HOMO-dipolarphile LUMO, as is the case with 
carbonyl ylide cycloadditions.4

The amino alcohols 3 were prepared from the hydrolysis of 
N-tosyl-1,3-oxazolidines using 6N HCl in acetone at moderate 
yields (syn-3a; R=Ph 81%, syn-3b; R=p-NO2Ph 74%) (Sch-
eme 3).

The hydrolysis reaction was stereospecific in which trans- 
oxazolidines yielded the syn-amino alcohols and cis-oxazol-
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Table 2. Rh(II)-catalyzed 1,2-amino alcohol formation in aqueous 
acetone

entry      imine R EDA 
(equiv)

recovered
Imine (%)

3 (%)a  
(anti/syn)b

1
2
3
4
5
6
7
8
9

10
11
12
13
14

Ph
Ph
p-NO2Ph
p-NO2Ph
o-NO2Ph
p-CNPh
p-ClPh
p-CH3Ph
p-CH3Ph
p-CH3OPh
p-CH3OPh
2-Naphthyl
2-Furanyl
n-Butyl

2
4
2
4
2
2
2
2
4
2
2
2
2
2

10
-
-
-
4
-

15
41
33
62
50
19
37
8

78 (2.8)
95 (2.8)
89 (4.2)
94 (4.5)
81 (2.5)
84 (6.0)
63 (1.7)
48 (1.8)
65 (1.8)
26 (1.4)
40 (1.4)
65 (1.8)
61 (1.8)
11 (1.1)

aIsolated yields. bRatios were determined by 1H NMR analysis.

idines yielded the anti-amino alcohols.
Since amino alcohols were produced during the 1,3-oxa-

zolidines forming reaction from imines and ethyl diazoacetate 
(EDA) using copper catalysts in our previous work,2a we attempt-
ed a Rh(II) catalyzed reaction in aqueous acetone (Scheme 4). 
These reactions produced a mixture of syn- and anti-1,2-amino 
alcohols at moderate to high yields (Table 2).

The reaction shows the same substituent effect as the 1,3- 
oxazolidine forming reaction. The imines with an electron- 
withdrawing substituent at the carbon had higher yields than 
the imines with the electron-donating substituent at the carbon. 
The ratio of anti- to syn-amino alcohols varied from 1.1 to 6.0, 
as determined by 1H-NMR.

The reaction may proceed via aziridine, oxazolidine, azo-
methine ylide B, or oxonium ylide intermediate C. However, 
the ring-opening reaction of aziridine or the attempted hydro-
lysis of 1,3-oxazolidine using Rh(II) catalyst in aqueous acetone 
resulted in no reaction. Small amounts of diethyl maleate and 
fumarate resulting from the dimerization of the corresponding 
carbene and ethyl ester of hydroxyacetic acid D were formed 
from the insertion of EDA in the O-H bonds of water.7 These 
combined results suggest that water reacts with the carbene 

complex to form oxonium ylide C followed by imine addition 
to yield the product (Scheme 5).8

In summary, 1,3-oxazolidines and 1,2-amino alcohols were 
prepared at moderate to high yields from N-tosylimines and 
EDA using Rh(II) catalyst in dry acetone or aqueous acetone, 
respectively. Also, 1,2-amino alcohols were prepared stereo-
specifically at high yields by the hydrolysis of N-tosyl-1,3- 
oxazolidines using 6N HCl in acetone.
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