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Facile Access to β2-Amino Esters by NHC 
Catalysis

Significance: A novel, straightforward route for 
the enantioselective synthesis of β2-amino acids is 
reported by the Chi group. The methodology is 
promoted by an N-heterocyclic carbene catalyst 
generated from precatalyst A and converts enals 1 
into the corresponding amino ester products 3 by 
a postulated cooperative catalytic mechanism. In 
fact, the mild Brønsted acid formed in situ con-
verts the N,O-acetal substrate into a suitable elec-
trophile for the nucleophilic attack of the enolate 
intermediate. A final esterification reaction con-
cludes the redox neutral process, regenerating the 
precatalyst.

Comment: The synthetic interest in the develop-
ment of scalable procedures for the synthesis of 
β-amino acids is due to their wide occurrence in 
natural products and pharmaceuticals. Here, the 
authors report a concise access to this class of 
compounds in the field of asymmetric NHC or-
ganocatalysis. The transformation proceeds 
smoothly under mild conditions delivering the de-
sired products in moderate to good yields and 
good enantioselectivities. An application to the 
synthesis of protected β-homophenylalanine on a 
gram scale is also presented, further highlighting 
the synthetic robustness of the reported method-
ology.

Selected examples:

R1 = Alk, Ar, HetAr 24 examples
37–81% yield

er from 80:20 to 97:3

76% yield
er = 95:5

R1 H

O
N

OMe

Bn Bn A (20 mol%)
Et3N (20 mol%)

CH2Cl2, 40 °C

R1 OMe

O

NBn2

N

O

N

N
Me

Me
Me

BF4

precatalyst A

OMe

O

NBn2

ent-A
74% yield
er = 5:95

67% yield
er = 93:7

OMe

O

NBn2

N

76% yield
er = 95:5

OMe

O

NBn2

OMe

O

NBn2

N

N N
BF4 N

N N

N
N

N

O–

R

ent-A
45% yield
er = 95:5

N
N

N

OH

R

N
N

N

OH

R

N
N

N

O–

R

N
N

N

O

R

Bn2N

R1 OMe

O

NBn2

1 2 3

BF4

Et3NH
Et3N

BF4

2N
Bn Bn

MeOH
BF4

MeOH

N
Bn Bn

BF4

Proposed reaction mechanism:

A

1

BF4

Et3NHBF4

Et3N

Et3N

Et3NHBF4

+

–

–

– –

–

–

–

SYNFACTS Contributors: Benjamin List, Mattia Riccardo Monaco
Synfacts 04052015, 11(5), 0543 Published online: 17.04.20151 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0034-1380574; Reg-No.: B02415SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Organo- and 
Biocatalysis

Key words

N-heterocyclic 
carbenes

amino acids

cooperative 
catalysis

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


