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Functionalized Azepines or Benzazepines
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Ring Expansion of 2-Alkynyl-1,2-Dihydropyridines with 
Pyridine N-Oxide on a Silica-Supported Au Complex

Significance: A gold complex immobilized on a 
mesoporous silica (MCM-41) bearing diphenyl-
phosphine functional groups (MCM-41-Ph2P-
AuNTf2) catalyzed the oxidative ring expansion of 
2-alkynyl-1,2-dihydropyridines or -quinolines with 
pyridine N-oxide to give the corresponding aze-
pines in ≤96% isolated yield.

Comment: The authors have previously reported 
the preparation of MCM-41-Ph2P-AuNTf2 and its 
use in the hydroamination of alkynes with anilines 
(Adv. Synth. Catal. 2018, 360, 3940). In the oxidative 
ring expansion of methyl 2-(phenylethynyl)pyri-
dine-1(2H)-carboxylate with pyridine N-oxide, the 
catalyst was recovered and reused seven times 
without significant loss of its catalytic activity 
(fresh: 96% yield; seventh reuse: 93%).

M
C

M
-41

O

O

OSiMe3

Si

+
MCM-41-Ph2P-AuNTf2 (2 mol%)

PhMe, 50 °C, 2–12 h, argon

(0.3 mmol) (0.6 mmol) up to 96% yield, 28 examples

Selected examples:

OEt

PAuNTf2

R = H, 96% yield
R = OMe, 91% yield
R = Me, 82% yield
R = F, 92% yield
R = Cl, 84% yield
R = CF3, 81% yield
R = NO2, 85% yield

N

COR1 R2

N

O

R1 = OMe, OBn, Ph, NEt2

N

O

R2

COR1

N

O

CO2Me R

N

O

CO2Me

S

N

O

CO2Me

N

O

CO2Me

n-Bu

87% yield 91% yield 82% yield

N

O

CO2Me

R

R = t-Bu, 89% yield
R = CF3, 86% yield
R = Ph, 85% yield

N

O

CO2Bn

N

O

COPh

N

O

CONEt2

87% yield 76% yield 72% yield

N

O

CO2Me
N

O

CO2Me
N

O

CO2Me

N

O

CO2Me

93% yield 83% yield 79% yield

Br

93% yield

Ph2

SYNFACTS Contributors: Yasuhiro Uozumi, Guanshuo Shen
Synfacts 03122019, 15(12), 1409 Published online: 18.11.20191 861 -1 958186 1- 194 X
DOI: 10.1055/s-0039-1690259; Reg-No.: Y12419SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Polymer-Supported 
Synthesis

Key words

gold catalysis

mesoporous silica

dihydropyridines

ring expansion

azepines

pyridine oxide

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.


