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Zinc-Catalyzed Asymmetric Mannich 
Reaction Forming β-Amino Ketones

Significance: The asymmetric formation of all-
carbon quaternary stereocenters in an efficient 
and atom economical manner has been of interest 
for decades. Trost and co-workers are able to dis-
play a highly asymmetric Mannich reaction form-
ing β-amino ketones bearing a quaternary carbon 
stereocenter, utilizing the Zn-ProPhenol catalytic 
system previously prepared in the group. 

Comment: The zinc-catalyzed Mannich reaction 
forming β-amino ketones proceeded in excellent 
yield, diastereo- and enantioselctivity. The reac-
tion tolerated a wide range of functional groups in-
cluding heteroaromatics, seven-membered rings, 
and sterically encumbered imines. The two-point 
binding of the Boc-imine to the catalyst, as seen in 
the proposed transition state, explains the stereo-
chemical outcome of the reaction.
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Proposed transition state:

88% yield
99% ee, dr > 20:1

92% yield
97% ee, dr > 20:1

94% yield
99% ee, dr > 20:1

88% yield
99% ee, dr > 20:1

76% yield
96% ee, dr > 20:1

96% yield
99% ee, dr > 20:1

89% yield
99% ee, dr = 9:1

75% yield
96% ee

ON N

O
Ph

Ph
Ph

Ph

Zn
O

Zn

O N

t-BuO

Ar
O

O

Ar

NHBoc

+

SYNFACTS Contributors: Mark Lautens, Hyung Yoon
Synfacts 02052016, 12(5), 0479 Published online: 18.04.20161 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0035-1562059; Reg-No.: L04016SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Metal-Catalyzed 
Asymmetric 
Synthesis and 
Stereoselective 
Reactions

Key words

zinc

Mannich reaction

α-branched ketones

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.


