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Access to Cyclic -Amino Acids by Amine-Catalyzed Enantioselective Addition of the -Carbon Atoms of ,-Unsaturated 

Imines to Enals
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Amine-Catalyzed Enantioselective Synthesis of Cyclic 
-Amino Aldehydes

Significance: Chi, Wu and co-workers report an 
enantioselective synthesis of cyclic -amino alde-
hydes by using a simplified Jørgensen–Hayashi-type 
catalyst in the presence of a basic phosphate buffer 
and sodium chloride as an additive. The products 
are obtained in moderate to good yields and with 
excellent diastereo- and enantioselectivities. Deri-
vatization to the corresponding cyclic -amino ac-
ids proceeds without erosion in the enantiomeric 
ratio.

Comment: The key step of the transformation is a 
1,4-addition of the -carbon of the protected imine 
to the enal. The authors propose that sodium chlo-
ride facilitates precipitation of the product, thereby 
suppressing product decomposition pathways, 
such as the elimination of sulfonamides (e.g. 
TsNH2) with concomitant formation of a highly 
conjugated dienal.

R1

R2

R3

Ph

N
Ts

R1

R3

R2
Ph

NHTs

O

H

O

H
+

catalyst (30 mol%)
K2HPO4–KH2PO4 (1 equiv each)

NaCl (1 equiv)

MeOH–H2O (99:1, 0.1 M)
60 °C, 12 h

R1 = (Het)Ar,
               alkenyl, Alk

R2 = Ar, Alk, CO2Me,
R3 = H, Ph

18 examples
12–74% yield

er from 97:3 to 99.5:0.5

catalyst

N
H OTMS

Ph
Ph

Selected examples:

Ph

Ph
Ph

NHTs

O

H

69% yield, er = 99.5:0.5
1.5 gram scale: 67% yield, 

er = 99.5:0.5
Ph

Ph

NHTs

O

H

73% yield, er = 99:1

OMe

Ph
Ph

NHTs

O

H

70% yield, er = 99:1

Cl

Ph
Ph

NHTs

O

H

66% yield, er = 99:1

Ph
Ph

NHTs

O

H

58% yield, er = 99.5:0.5

O

Ph
Ph

NHTs

O

H

38% yield, er = 99:1

Ph

Ph
Ph

NHTs

O

H

24 h reaction time
12% yield, er = 99.5:0.5

Ph

Ph

NHTs

O

H

50% yield, er = 99.5:0.5

MeO2C
Ph

NHTs

O

H

3 h reaction time
32% yield, er = 99.5:0.5

Ph

Ph
Ph

NHNs

O

H

4 h reaction time
59% yield, er = 99.5:0.5

R1

R3

R2
Ph

NHTs

N

H
OTMS

Ph
Ph

R1

R3

R2

Ph

NHTs

H

N

N

H
OTMS

Ph
Ph

TMSO

Ph

Ph

R1

1 2 3

1

R2

R3

Ph

N
Ts

R2

R3

Ph

HN
Ts

K2HPO4–KH2PO4

H

γ

H2O

H2O

H+ H+

SYNFACTS Contributors: Benjamin List, Mathias Turberg
Synfacts 03122019, 15(12), 1426 Published online: 18.11.201918 61 -19 581 86 1-1 94X
DOI: 10.1055/s-0039-1691098; Reg-No.: B10419SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Organo- and 
Biocatalysis

Key words

amine catalysis

cyclic -amino 
aldehydes

vinylogous Michael 
addition

asymmetric catalysis

D
ow

nl
oa

de
d 

by
: K

ar
ol

in
sk

a 
In

st
itu

te
t. 

C
op

yr
ig

ht
ed

 m
at

er
ia

l.


