NiSiNa materials

Fe-Zeolite as Catalyst
for Bromination of Benzenes



Catalyst Investigation NiSiNa materials

catalyst
(10 mg, 2 mol%-metal) Br
© + Bry > ©/
(0.5 mmol) 40 °C,1.5h
(1 mL)
entry catalyst? Yield / %"

1 Fe,Os/zeolite >99

2 ZnQ,/zeolite 77

3 Co0O,/zeolite 16

4 MnO,/zeolite 30

5 CuO,/zeolite 28

6 FeO,/SiO, 1

7 FeO,/Al,O4 69

& 1mmol of metal was supported on 1 g of zeolite. ® GC yield.

--» Fe,03/zeolite showed highest catalyst activity.



Elemental Analysis of Fe/zeolite NiSiNa materials

Fe is homogeneously distributed like as Al and Si



Active Catalyst Species NiSiNa materials

catalyst
(2 mol%-Fe) Br
+ Bry >
(0.5 mmol) 40 °C,1.5h
(1 mL)
entry catalyst? Yield / %°
1 FezO3/zeoIite >99
2 FezO3 1
3 zeolite 36
4 FeBrj 94
3} FeBr3-6H20 4




Active Catalyst Species NiSiNa materials

Fe,Os/zeolite

Br
© + B, @mol%Fe) ©/
05mmoy  40°C,1.5h

(1 mL) 99%

color of the catalyst

Fresh As recovered

» &

FeBr,/zeolite

!

deactivated in air FeBr;-6H,0
impossible to reuse formation



Catalyst Recycling NiSiNa materials
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Catalyst Recycling

Fe,Os/zeolite

Br
© + B, @2mol%Fe) ©/
05mmoy  40°C.1.5h

(1 mL)

99%
%'Or of the catalyst

Fresh As recovered Calcined

» 4




Crystal Structure Analysis with XRD NiSiNa materials

(a) recovered, and recalcined at 300 °C

(b) as-prepared Fe/zeolite
(c) recovered catalyst (completely agreed with zeolite)
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Mechanism NiSiNa materials

zeolite

R-H + Br, (1)> HBr + R-Br

Fe>Os/zeolite
(2) H,O/zeolite

FeBrj
R-H + Br, » R-Br + HBr

active catalyst

(3)

1) zeolite-catalyzed bromination and HBr formation

2) formation of FeBr; and adsorption of H,O

3) FeBr;-catalyzed bromination



Catalyst Recycling NiSiNa materials

F9203/290|ite

2 Mol%-F Br
©+ Br, (mo°'e)>©/
0.5mmon 40 °C.15h

(1 mL)

100
§
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cycle

» After the reaction, solvent and product were removed by
evaporation and heated at 300 °C for 1 h.
»The catalytic activity did not decrease after the 5 cycle.



substrate
(2 equiv)
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Scope of Substrates NiSiNa materials

R—Br
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