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Pt-Catalyzed Reduction of Carboxamides 
Using Hydrosilanes

Significance: In this comprehensive article the 
platinum-catalyzed reduction of carbamides using 
hydrosilanes is described in detail. The reaction 
is highly chemoselective and proceeds with a 
remarkably high tolerance towards functional 
groups that are also prone to reduction, including 
cyano, ester and even nitro groups.

Comment: The key feature of this reaction is the 
‘dual Si–H effect’ in which two proximate Si–H 
groups cooperatively promote the reduction reac-
tion. Inexpensive and readily available disiloxanes, 
such as TMDS, can be used. The use of poly-
methylhydrosiloxane (PHMS) has the advantage 
that the silicone and platinum species can easily 
be removed from the product.

R1 NR1R2

O

R1 NR1R2

(TMDS, 5 equiv)
[or PHMS (Si–H: 3.7 equiv)]
H2PtCl6⋅H2O (0.1–2 mol%)

PhMe, 50–75 °C

Me2Si
O

SiMe2

H H

56–96% yield
Selected examples:

NMe2

Me2N

89% yield

NMe2

Br

91% yield

NMe2

O2N

93% yield

NMe2

NC

82% yield

NMe2

MeO2C

96% yield

NBnMe

76% yield

NBn

63% yield

NH

84% yield

NHEt

81% yield

NHBn

79% yield

Ph

H H

Mechanistic proposal:

[Pt0]

PtII
H

Si
Me2

O

SiMe2

H

Si
Me2

PtIV

Me2
Si

O
H

H

Si
Me2

PtIV

Me2
Si

O
O

H

R1 NR2
2

H

or

PtIVO
H

H

R1 NR2
2

Me2Si

O
SiMe2

PtII
H

Si
Me2

O

SiMe2

O H

R1 NR2
2

R1 NR2
2

H H
+ Me2Si

O

SiMe2

O

PtII
O

Si
Me2

O
SiMe2

H

H

R1 NR2
2

PtIIO

R1 NR2
2

Me2Si H

O SiHMe2

PtII
H

Si
Me2

O

SiMe2

O H

R1 NR2
2

or

R1

O

NR2
2

R1

O

NR2
2

Me2Si
O

SiMe2

HH

PtIV cycle

PtII cycle

SYNFACTS Contributors: Paul Knochel, Tobias Thaler
Synfacts 2010, 2, 0211-0211 Published online:xx.xx.2010 Published online: 21.01.2010 

DOI: 10.1055/s-0029-1219068; Reg-No.: P17609SF © Georg Thieme Verlag Stuttgart · New York

of the 
month

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.


