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Synthesis of Dialkyl Ethers from Organotrifluoroborates and Acetals

J. Am. Chem. Soc. 2009, 131, 18057-18059.

BF3-Mediated Coupling of Organotrifluoro-
borates and Acetals

Significance: A novel C–C bond formation 
approach using organotrifluoroborates for the 
synthesis of unsymmetrically substituted dialkyl 
ethers has been developed.

Comment: The reaction is general and well-toler-
ant of functional groups. Sterically demanding and 
sensitive dialkyl ethers which would be difficult to 
prepare via the common Williamson ether synthe-
sis could be easily accessed.

R2

O OMe
R1

O OMe O RR BF3K

(2–4 equiv)

+
BF3⋅OEt2 (2–4 equiv)

CH2Cl2, 0–23 °C

37–77% yieldSelected examples:

O

71% yield

TMS

O

65% yield

Cl

3
O

74% yield

O

40% yield

I

R2

O
R1

Ph
Ph

KF3B
+

BF3⋅OEt2 (1.2–2 equiv)

CH2Cl2, 0-23 °C

Selected examples: 45–98% yield

O

Ph
80% yield

O

Ph
56% yield

Ph O

Ph
52% yield

O

Ph
45% yield

MeO

Ph
88% yield

MeO

Ph
86% yield

n-Pent

MeO

Ph
67% yield

CO2Et

MeO

Ph
98% yield

Br

Mechanistic proposal:

R1

R2

O OMe R1

R2

O R3
R3 BF3K+

BF3⋅OEt2

KBF4
R3 BF2

R1

R2

O OMe

B
F F

R3
R1

R2

O
B

F F
OMe

R3
R1

R2

O R3

B
F F

OMe

BF2OMe

+
+

–
–

+

SYNFACTS Contributors: Paul Knochel, Tobias Thaler
Synfacts 2010, 3, 0335-0335 Published online:xx.xx.2010 Published online: 18.02.2010 

DOI: 10.1055/s-0029-1219316; Reg-No.: P01510SF © 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.


