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Cooperative Catalysis: Combining an Achiral Metal Catalyst with a Chiral Brønsted Acid Enables Highly 

Enantioselective Hydrogenation of Imines

Chem. Eur. J. 2013, 19, 14187–14193.

Enantioselective Hydrogenation of Imines 
Using Cooperative Catalysis

Significance: Optically active amines are com-
mon in many fine chemicals, agrochemicals, and 
pharmaceuticals. The authors report a coopera-
tive metal-organo catalytic system utilizing a chiral 
Brønsted acid and an achiral iridium catalyst (see 
below for a Review on transfer hydrogenation).

Review: C. Zheng, S.-L. You Chem. Soc. Rev. 
2012, 41, 2498–2518.

Comment: The authors have reported the coop-
erative use of a chiral iridium catalyst with a chiral 
phosphoric acid in the asymmetric hydrogenation 
of acyclic imines with H2 (J. Am. Chem. Soc. 2008, 
130, 14450). Here, they report an achiral iridium 
catalyst with a chiral phosphoric acid in a similar 
reaction. Alkyl imines, which are known to be diffi-
cult substrates for asymmetric hydrogenation, 
were shown to be excellent substrates in this sys-
tem, giving enantioselectivities up to 97%.

PhMe (0.2 M), 20 °C, 12 h

up to 97% yield
up to 98% ee
33 examples

Selected examples:

Ir catalyst (1 mol%)
acid catalyst (1 mol%)

H2 (20 bar)

acid catalyst

R1

97% yield
97% ee

N

R2

R3

R1

HN

R2

R3

Ir catalyst

N
Ir

NS

OOi-Pr

i-Pr
i-Pr R

R = H, Me

O

O
P

O

OH

Ar = 2,4,6-i-Pr3C6H2

Ar

Ar

HN

OMe

92% yield
98% ee

HN

OMe

95% yield
94% ee

HN

96% yield
99% ee

HN

BrMeO

Br

SYNFACTS Contributors: Mark Lautens, Zafar Qureshi
Synfacts 02012014, 10(1), 0067 Published online: 13.12.20131 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0033-1340443; Reg-No.: L15313SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Metal-Catalyzed 
Asymmetric 
Synthesis and 
Stereoselective 
Reactions

Key words

iridium

Brønsted acid

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.


