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Table 1. Ru-Co/support filtift 2 i\ 7= 3-7 X /-1-7 1 /% 7 — /L™ HDN )it 2P

Catalyst Conv. Yield /% C.B.
1% 1-PrOH 1-PrNH; EtOH EtNH, MeOH MeNH; 1.3-PrD Methane Ethane Propane 2°-Amine 3°-Amine Unidentified /%
Ru-Co/C 99 17 7.1 3.7 4.0 0 0 1.6 7.1 1.2 0.8 17 2.9 2.3 66
Ru-Co/SiO2-Al,03 84 12 29 0 0 0 0 31 0.6 0 0 8.4 0 5.4 45
Ru-Co/MOR 85 12 49 0.9 2.9 0 0 2.0 2.1 0 0 10 0 4.4 52
Ru-Co/ZrO, 87 11 6.1 0.6 4.9 0 0 24 4.2 1.6 0.8 9.3 0 13 64
Ru-Co/TiO; 89 7.9 3.7 15 7.3 0 0 2.8 6.3 0.7 0.9 5.8 0 13 58
Ru-Co/SiO; 64 7.0 4.0 0 2.1 0 0 1.2 1.1 0 0 10 0 4.9 65
Ru-Co/CeO; 76 55 2.1 0.6 9.3 0 0 1.0 4.6 14 0 5.9 0 11 65
Ru-Co/MgO 57 3.2 1.8 0 4.3 0 0 1.2 24 1.0 0 6.2 0 6.6 68
Ru-Coly-Al,03 12 0 0 0 0 0 0 0 0 0 0 0 0 1.1 90

Reaction conditions: Ru-Co/support (Ru 5 wt%, Co/Ru molar ratio = 0.5) 0.15 g; 3-amino-1-propanol 0.10 g; H,0 5.0 g; H, 5 MPa (r.t.); 443 K; 2 h. ®PAbbreviations: Conv. =
conversion; 1-PrOH = 1-propanol; 1-PrNH, = 1-propylamine; EtOH = ethanol; EtNH; = ethylamine; MeOH = methanol; MeNH, = methylamine; 1,3-PrD = 1,3-propanediol; 2°-

Amine = secondary amines; 3°-Amine = tertiary amines; C.B. = carbon balance.

Table 2. &fEfi: % /- trans-4-7 2/ 7 a~%¥% 7 —/L.®d HDN i 2P

Catalyst Conv. Yield /% C.B.
1% CHeOH CHeNH; CHe 1,4-CHeD cis-CHeNH,OH Gas Unidentified 1%
Ru/C 95 8.7 1.4 0 55 1.3 0.5 0 72
Ru-Co/C 93 39 0.7 0 56 1.7 0.5 0 69
Ru-Co/MOR 71 0 0 0 41 6.9 0.2 0 77
Ru-Co/SiO»-Al;03 53 0 0 0 17 11 0 0 74
Cc 17 0 0 0 0 0 0 4.0 87
None 0 0 0 0 0 0 0 0 102

2Reaction conditions: catalyst 0.15 g; trans-4-cyclohexanol 0.10 g; H20 10 g; H2 5 MPa (r.t.); 443 K; 2 h. In the cases of supported Ru catalysts, its loading
was 5 Wt%. In the cases of bimetallic catalysts, the Co/Ru molar ratio was 0.5. PAbbreviations: Conv. = conversion; CHeOH = cyclohexanol; CHeNH, =

cyclohexylamine; CHe = cyclohexane; 1,4-CHeD = 1,4-cyclohexanediol; cis-CHeNHOH = cis-4-aminocyclohexanol; C.B. = carbon balance.



Table 3. FHft % A~ 1-0- 2 F)l-g-N-T & F /L 7L 24 3 o D HDN K 2P

Catalyst Conv. Yield /% C.B.
1% Acetic acid Methanol Unidentified 1%
Ru-Co/C 35 0.5 0 39 68
Pd/C 43 32 0 6.0 67
Re/C 42 1.9 0 2.1 63
Ni/C 41 0 0 7.4 66
Ir/C 32 0.3 0 0.2 69
Pt/C 31 1.0 0 0 70
Ag/C 31 0.4 0.9 2.8 73
Fe/C 26 0.3 0 0.8 75
Rh/C 25 0 0 0.5 75

@Reaction conditions: catalyst 0.15 g; 1-O-methyl-a-N-acetylglucosamine 0.10 g; H-O 5.0 g; H> 5 MPa
(r.t); 413 K; 4 h. In the cases of supported metal catalysts, its loading was 5 wt%. In the case of bimetallic

catalyst, the Co/Ru molar ratio was 0.5. PAbbreviations: Conv. = conversion; C.B. = carbon balance.





