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Efficient Assembled Pd/C Catalyst Applied in Suzuki Coupling Reactions
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Abstract: The Pd nanoparticles with diameters of 3—6 nm were obtained by the decomposition of Pd,(dba); (dba = dibenzalacetone). They
were captured by activated carbon directly to prepare the assembled Pd/C catalyst. Transmission electron microscopy, X-ray photoelectron
spectroscopy, and X-ray diffraction were used to characterize the size, distribution, and electronic state of Pd nanoparticles. This assembled
catalyst showed extraordinary properties in Suzuki coupling reaction, which was over twice than the Pd/C catalyst prepared by the impregna-
tion method. Under the conditions of 80 °C and 0.5 h, the catalyst can catalyze Suzuki reactions of aryl bromide with a coupling product
yield of 98%. The assembled Pd/C catalyst can also catalyze the reaction of o-chloronitrobenzene with a yield of 64% in 1 h when the reac-
tion temperature was 110 °C, and the yield can be higher than 90% with extending the reaction time.
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Fig. 1. TEM images of Pd nanoparticles pre-supported (a) and Pd/C catalyst (b).
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Fig. 2. Size distribution of Pd nanoparticles before (a) and after supporting (b).
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Fig. 3. XPS spectrum of the Pd/C catalyst.
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Fig. 4. XRD pattern of the Pd/C catalyst.
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Table 1 Catalytic performance of Pd/C catalyst for Suzuki reaction of aryl halides with phenylboronic acid

\ X B(OHy, — > ¢

Entry X R Base V(DMF)/V(H,0) Temperature (°C) Time (h) Conversion (%) Yield (%)
1 Br H NaOAc 7/3 80 0.5 59 48
2 Br H NaOCH; 7/3 80 0.5 92 89
3 Br H KOH 7/3 80 0.5 97 94
4 Br H K,COs 7/3 80 0.5 100 99
5 Br H K,COs 8/2 80 0.5 87 86
6 Br H K,COs 6/4 80 0.5 100 91
7 Br H K,COs 5/5 80 0.5 95 88
8 Br H K,COs 3/7 80 0.5 42 32
9" Br H K,CO; 7/3 80 0.5 33 29
10 Br 4-CH; K,COs 7/3 80 1.5 100 100
11 Br 4-OCH; K,COs 7/3 80 1.5 100 95
12 Br 4-CF; K,COs 7/3 80 1 100 100
13 Br 4-CN K,COs 7/3 80 0.25 100 100
14 Br 4-COCHjs K>COs 7/3 80 0.25 100 98
15 Br 4-CHO K,COs 7/3 80 0.25 100 100
16 Br 4-NO, K,COs 7/3 80 0.25 100 98
17 Cl H K,COs 7/3 110 24 84 71
18 Cl 2-NO, K,COs 7/3 110 1(8) 67(95) 64(93)
19 Cl 3-NO, K,COs 7/3 110 1(8) 18(40) 14(36)
20 Cl 4-NO, K,COs 7/3 110 1(8) 65(94) 63(91)
21" Cl 4-NO, K,COs 7/3 110 8 43 39

Reaction conditions: aryl halide 2 mmol, phenylboronic acid 2.6 mmol, base 4 mmol, Pd/C catalyst 53 mg, solvent (DMF-H,0) 20 ml.

DMF—Dimethylformamide. “Pd/C prepared by the impregnation method.
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Table 2 Reusability of the Pd/C catalyst in Suzuki reaction

Run Reaction Conversion Yield Reclaim
time (h) (%) (%) (%)
1 0.5 99 98 90
2 1 99 97 90
3 1.5 97 95 80
4 3 93 90 80
5 5 64 56 70

Reaction conditions: bromobenzene 4 mmol, phenylboronic acid 5.2
mmol, K,CO; 8 mmol, Pd/C catalyst 106 mg, solvent (DMF-H,0) 40
ml, 80 °C.
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