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Fig. 1 SEM of SAPO-34 with different n( Si/Al)
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Table 1 Ullmann O-arylation of iodobenzene with phenol catalyzed by Cu-SAPO-34

©/ ! OH  (Cu-sapo-34 ©
¥ ©/ Base, Solvent ©/ \©
140 °C, Time
Entry Base Time/h Solvent Conversion/ % Selectivity/ %
1 Cs, CO, 24 DMF 96.5 97.1
2 Cs, CO, 24 DMAC 99.5 98.3
3 Cs, CO, 24 NMP 1.53 85.57
4 Cs, CO, 24 DMSO 93.1 6.4
5 Cs, CO, 4 DMAC 28.3 96.4
6 Cs, CO, 8 DMAC 68.3 98.3
7 Cs,CO, 12 DMAC 84. 1 97.6
8 Cs, CO, 18 DMAC 94.8 97.4
9° Cs, CO, 24 DMAC 56.3 86. 1
10" Cs, CO, 24 DMAC 89.9 98.2
11 K, CO, 2 DMAC 66.7 85.4
12 CH,COOK 24 DMAC 57.6 82.1
13°¢ Cs, CO, 24 DMAC 00

Conditions; Todobenzene (0.5 mmol) was allowed to react with phenol (0.75 mmol) in the presence of 0. 05 g Cu-SAPO-34

catalyst and base (1.0 mmol) in solvent(10 mL) at 140 C for a certain time (h) under an nitrogen atmosphere. GC conversion
based on used. a 0.01 g Cu-SAPO-34 catalyst used. b 0.03 g Cu-SAPO-34 catalyst used. ¢ Without Cu-SAPO-34 catalyst.
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Table 2 Ullmann O-arylation of aryl iodides with various phenols catalyzed by Cu-SAPO-34
I HO Cu-SAPO-34 o
R1‘©/ + \©’RZ Base, Solvent R1‘©/ @RZ
140 °C, Time
Conversion  Selectivity
Entry Aryl iodide Phenol Product 1% /%
0 0
~ 1 oH . 0. .
7 7 X A 99.5 98.3
v [T (Y (Y 1))
N N s
A P | HO N CH; .\ 0. \ CHj
> [T ® (Y U U
F A A~ A 938.41 96.63
HO
WA\\r/I \\[/\1 [’\ /QTA\l 99.99 100
3
N ~~ NOCH; ~F N N OCH;
+ [ [T (T ()
7 SocH; A4 NS N No 86.18 95.97
HiC
5 I\i/\ HO\/\/CH3 3\|/\/0\|/\ 97.48 63.86
K/kOC'h LVJ k) K/koCH . o
3
K{\ HMT\‘ (\/“(\
6
k/kmu AN M)\_) k)\, . 100 93.43
OCH; OCH3 H3CO OCH3
Ny N _~OCH: N OH A (0N o OCH;
T (T CTr T
V '\/ \/ \/ T i o & O TH. IO
' OCH3 HO CH; HSC\O/O OCH,3
8 \©/ O/ 87.98 67.47
: OCH3 HO
OCH3

OCH3
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Table 3 N-Arylation of N-heterocycles with iodobenzene derivatives catalyzed by Cu-SAPO-34
o ) Conversion Selectivity
Entry Aryl iodide N-heterocyclic Product /% /%
I 99.59 85.97
1 ©/ N ¢ N/Q
I N
9 HN” N /\N/O 85.97 75.01
\—/ N_J
. N
7
’ ©/ By i\N/O 86.59 79.00
— —
I
¢ O O
OCH, — — 99.18 69.57
1 OCH,
; .. O o
OCH, \—/ _ 84.56 58.43
! N OCH
OCH, _ ~N 83.56 65.97
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Ullmann-type Coupling Reactions Catalyzed by
SAPO-34 Supported Copper Nanoparticles

LI Heng-yu, BAI Jie, WANG Jun-zhong, LI Chun-ping
(College of Chemical Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: SAPO-34 zeolite was synthesized by hydrothermal method with triethylamine as the template. Then the
Cu-SAPO-34 catalyst was synthesized by ion exchange and high-pressure hydrogenation method. And the structure
of the catalyst was characterized by XRD, SEM, TEM, H2-TPR, XPS and other methods. The results showed that
the morphology of the prepared catalysts was more regular and all of the copper ions were reduced to Cu, and the
copper nanoparticles were small and evenly distributed on the surface of the molecular sieve. The catalyst was used
for Ullmann-type couplings under ligand-free conditions. The catalyst exhibited high catalytic activity in C—O and
C—N bond formation couplings.

Key words: hydrothermal method; ion exchange; high-pressure hydrogenation; coupling reaction



