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Ruthenium-Catalyzed Alkylation of Amines 
and Sulfonamides with Alcohols

Significance: This work describes a simple, high-
ly versatile and practical method for the alkylation 
of primary and secondary amines as well as sul-
fonamides with various alcohols. A broad range of 
substrates can be used in this reaction that offers 
mostly excellent yields of products. This method is 
especially valuable for the modular synthesis of 
compounds libraries for pharmaceutical and agro-
chemical screening.

Comment: The reaction proceeds via the forma-
tion of an intermediate aldehyde or ketone from 
the starting alcohol and its subsequent conversion 
into an imine. Ruthenium plays the role of hydro-
gen carrier. Some b-alkoxyalcohols give product 
mixtures. Hindered amines like diisopropylamine 
do not react.

Review: For a review on the “borrowing hydrogen” 
methodology, see: M. H. S. A. Hamid, 
P. A. Stanford, J. M. J. Williams Adv. Synth. 
Catal. 2007, 349, 1555-1575.

R1 OH

N
H

NHPh
N

OMe

O

Me

N

Me

SO2NH

R1 NR2R3

NNMe

Me

O

N
H

NMe2

R1 O

R1 OH

– H2O

[MH2]

[M]

NMe2

OH

N

Ph NMe2

R1 NR2

R1 NHR2

+   R2R3NHX

[Ru(p-cymene)Cl2]2 (1.25–2.5 mol%)

dppf or DPEPhos (2.5–5 mol%)

PhMe, reflux, 24 h

Et3N or K2CO3 (0–10 mol%)

R1 = Alk, Ar, Hetar, etc.   R2,R3 = H, Alk, Ar      X = H, PhSO2NH

72% 84%74%100%

65% 92% 75% 80%, racemic

NH2R2

SYNFACTS Contributors: Paul Knochel, Andrei Gavryushin
Synfacts 2009, 5, 0541-0541 Published online:04.5.2009 Published online: 22.04.2009 

DOI: 10.1055/s-0028-1088182; Reg-No.: P03309SF © 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.


