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WFZER S o 8E (3530) : Copper nanoparticles synthesized on a titania surface (Cu/TiO2) act
as an efficient heterogeneous catalyst for the reversible dehydrogenation and
hydrogenation of tetrahydroquinoline-quinoline under an atmospheric pressure of Hz under
mild reaction conditions. Furthermore, Cu/TiO2 was easily recovered from the reaction

mixture and reusable without any loss of its efficiency.
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Table 1. Dehydrogenation of 1,2,3,4-tetrahydroquinoline

catalyzed by various Cu catalysts®
N
+ 2H,
Z
N

Cu catalyst (Cu: 0.1 mmol)

)

mesitylene, 150 °C

H Ar flow, 16 h
1 (0.5 mmol) 2
Entry Cu catalyst Conv. (%)" Yield (%)°

1 Cu/TiO, >99 >99
2¢ Cu/TiO, 98 97
3 Cu/ALO4 92 92
4 Cu/Sio, 69 68
5 Cu/HAP 64 64
6 Cu/MgO 29 29

2 Reaction conditions: Cu catalyst (Cu: 0.1 mmol), mesitylene (5.0 mL), 16 h.
® Determined by GC using an internal standard technique. © 1 (20 mmol), Cu/TiO,
(5.1 g), mesitylene (50 mL), 12 h.
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X
conv. = 95%
N/ yield = 95%
N
H
1

2 (0.5 mmol)
Scheme 2. Hydrogenation of quinoline catalyzed by
Cu/TiO; under 1 atm of H,

CufTiO, (Cu: 0.1 mmol)
150 °C, H, (1 atm), 6 h
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Table 2. Reversible dehydrogenation and hydrogenation
between 1 and 2 using Cu/TiO; catalyst*

-2H,
O
FZ
N

Cu/TiO, (Cu: 0.1 mmol)/‘
mesitylene, 150 °C, Ar flow

)

H Cu/TiO, (Cu: 0.1mmol)

1 (0.5 mmol) mesitylene, 150 °C, H, (1 atm) 2
Entry Time (h) Conv. (%)°
1 Dehydrogenation (1st) 16 99
2 Hydrogenation (1st) 6 95
3 Dehydrogenation (2nd) 16 98
4 Hydrogenation (2nd) 6 94

“Reaction conditions: Cu/TiO, (0.13 g, Cu: 0.1 mmol), mesitylene (5 mL).
® Determined by GC.
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