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Fig. 1 XPS spectra of Au/Zr-MOF, free Au nanoparticles and Zr-MOF
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Fig.2 (a) XRD patterns of Au/Zr-MOF with different Au loadings; (b) Illustration of the structural model of the Au/Zr-MOF
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Fig.3 HRTEM image and Au particle size distribution (inset) of 3.9% Au/Zr-MOF
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Fig. 4 FT-IR spectra of 3.9% Au/Zr-MOF, Zr-MOF
and bpde-ligand
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Fig. 5 N, adsorption-desorption isotherms of

3.9% Auw/Zr-MOF and Zr-MOF
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Fig. 6 TG-DTA curves of the 3.9% Au/Zr-MOF
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Table 1 Effect of solvent on A*-coupling reaction catalyzed by 3.9% Au/Zr-MOF*

R—@—CHO + Q_: +H—N\/:>

J

N
Solvent O .
= A
40°C,12h R O

Solvent Yield/% Solvent Yield/%
Toluene 64 1, 4-dioxane 15
DMF 35 H,0 68
Chloroform 71 H,0" 59
THF 68 Free of solvent 35

a. Reaction conditions; Au/Zr-MOF catalyst containing 0. 010 mmol Au, 0.25 mmol benzaldehyde, 0.30 mmol phenylacetylene,

0.40 mmol piperidine and 3.0 mL solvent, reaction temperature = 80 °C , reaction period = 12 h

b. 0.010 mmol HAuCl, as catalyst.
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7 Au/Zr-MOF fiEfbiy A° BRSNS
40 F1 80 °C i piy Il

Fig. 7 Progress of A’-coupling reaction catalyzed

by Au/Zr-MOF under 40 and 80 °C ,respectively

The reaction conditions are given in Table 2
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T AARAE Ze-MOF 835 MR b 3 2% i A AL ) S22 75
REIEME AL, 4 B8 Snelders 257 41 1 [ 725

TR 25 H o, R 2 SRR AR, 7EK
A Ak OB REAT 6 h, SR e Al R R S
35% , SRIGRHEACTR I BEBR 2%, 6 SN A B fiE AL
FIMEOL N AREEE T 6 he RO, YR
AL R A= AR %, b ] Au/Ze-MOF
JEHIE AR AL

Aw/Zr-MOF IR ER. T 8 o, AL
TE AR RS Wa, WA L™ E T
. 1CP Zp#riesn, IS #8)5, A 0.30% Au A
AR Zr-MOF |37t 2% . [A] i) 1519 /9 XRD [ 3iE 55 1

80 |

Yield/ %
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Kl 8 3.9% Au fiZ Y Au/Zr-MOF 1L 57176
IR TR | R CHRIIRBE (Y A’ B S
I EH]
Fig. 8 Durability test of the Au/Zr-MOF catalyst with 3.9% Au

loading in water-medium A’ -coupling reaction with
benzaldehyde, phenylacetylene and piperidine.

Reaction conditions are given in Table 2
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#23.9% Au/Zr-MOF EILHFEE, EZRFAVRIER A’ (BB R A"
Table 2 A”-coupling reaction of aromatic aldehydes, phenylacetylene and piperidine on 3.9% Au/Zr-MOF catalyst*

— H,0
R )CHO+ ()—=+mN_) 5 cun I SN~
U
Entry Aldehyde Product Yield/%

N
1 @cno 67
2 H,C@CHO O “« 54
S
ch
3 HJCOOCHO O S 47
H3CO
4 (H3C)3COCHO O S 45
5 OZNOCHO O - 92
X
CHO Q
6 Q O < 49
OH OH

7 H*(Ié - @%[CIENQ 56

CH3

a. Reaction conditions: Au/Zr-MOF catalyst containing 0. 010 mmol Au, 0.25 mmol benzaldehyde, 0.30 mmol phenylacetylene,
0.40 mmol piperidine and 3.0 mL H,0, reaction temperature = 80 °C, reaction period = 12 h
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Fig. 9 XRD patterns of Au/Zr-MOF catalyst after being
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2

used repetitively five times in A’-coupling reaction

Reaction conditions are given in Table 2

] 10 Au/Ze-MOF fiALFIAE A° IR L rh
5 YOm 9 TEM 5]
Fig. 10 HRTEM image of Au/Zr-MOF catalyst after being

used repetitively five times in A’-coupling reaction

Reaction conditions are given in Table 2
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Au Nanoparticles Deposited on Zr-Based Metal-Organic

Framework as an Active and Reusable Catalyst in

Water-Medium A® -Coupling Reactions

HUANG Jin-ping, LING Hong-ya, LI He-xing"
(The Education Ministry Key Lab of Resource Chemistry ,Shanghai Key Laboratory of Rare Earth Functional Rare
Earth Functional Materials, Shanghai Normal University, Shanghai 200234 , China)

Abstract: Zr-based metal-organic framework (Zr-MOF ) was synthesized by coordinated polymerization between
Z1Cl, and 2, 2 -bipyridine-5, 5’ -dicarboxylate acid under hydrothermal condition. The Au/Zr-MOF was then pre-

pared byin situreduction during impregnation of Zr-MOF with HAuCl, ethanol solution. The as-prepared catalyst ex-

hibited high activity in various water-medium A’-coupling reactions owing to the uniform dispersion of Au nanoparti-

cles with very small size and the facilitated diffusion and adsorption of reactant molecules in the micropores. Moreo-

ver, the catalyst could be easily recycled and used repetitively for at least 5 times without significant decrease in ac-

tivity.

Key words: Au/Zr-MOF catalyst; A’-coupling reaction; water-medium; green organic synthesis



