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Annulation Reactions Catalyzed by 
Amberlite-Bound Hexafluorophosphate

Significance: Amberlite resin-bound hexafluoro-
phosphate (Amberlite-PF6) was prepared by treat-
ment of Amberlite 900 with aqueous NaPF6 (eq. 1). 
In the presence of Amberlite-PF6, the annulation 
of phenylenediamines 1 with aldehydes 2 took 
place to give the corresponding benzimidazoles 3 
(25 examples, 72–96% yield).

Comment: The binding of hexafluorophosphate 
on Amberlite resin was confirmed by IR spectra 
(557 and 832 cm–1), though other characteriza-
tions were not given. Phenylenediamines 1 also 
reacted with α-bromoketones 4 in the presence of 
Amberlite-PF6 to give the corresponding quinoxa-
lines 5 via an aromatization step.

NR3
+

Cl–

Amberlite 900

10% aq NaPF6

NR3
+

PF6
–

Amberlite–PF6

(eq. 1)

NH2

NH2

+R1 R2 CHO
Amberlite–PF6

MeOH–H2O (1:1)
r.t. or 90 °C, 1–24 h

R1

N

N
R2

R2

(eq. 2)

Selected examples:

N

N
Ph

Ph

25 examples, 72–96% yield

96% yield (r.t., 1 h)

N

N

88% yield (r.t., 2 h)

OMe

OMe

N

N

79% yield (r.t., 8 h)

NO2

NO2

N

N

82% yield (90 °C, 14 h)

N

N

N

N

84% yield (r.t., 4 h)

N

N

78% yield (r.t., 5 h)

Ph

Ph
N

N

Me

68% yield (r.t., 8 h)

NH2

NH2

+R1
Amberlite–PF6

MeOH–H2O (1:1)
r.t., 5–8 h

R1 (eq. 3)

15 examples, 58–98% yield
Selected examples:

N

N R2R2

O

Br

N

N Ph
94% yield (6 h)

N

N

86% yield  (6 h)
OMe

N

N
HHH

58% yield  (6 h)

N

N

84% yield  (7 h)
NO2

N

N

98% yield  (6.5 h)
Cl

Cl

1

2
3

1 4 5

2

SYNFACTS Contributors: Yasuhiro Uozumi, Makoto Nagaosa
Synfacts 03012013, 9(1), 0113 Published online: 17.12.20121 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0032-1317917; Reg-No.: Y14612SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Polymer-Supported 
Synthesis

Key words

catalysis

Amberlite

diamines

benzimidazoles

quinoxalines

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.


