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Tablel Homogeneous catalytic system for ammoxidation of alcohol to nitrile

Nitrile
Entry Catalyst Reactant Reaction condition Conversion/%
yield/%
1 mmol benzyl alcohol, 5% Cu, 5% bpy, 5% TEMPO,
benzyl alcohol 2.0 equiv of aqueous ammonia, 2 mL ethanol, 0.1 MPa - 97
0,, room temperature, 24 h.
I Cul/TEMPO/bpy 3-Methylpe- Acetonitrile(solvent), 50 °C, the other conditions are N [25]
ntanol the same as above.
N-Pentadecanol The conditions are the same as above. - 90
3 mmol N-octanol, 10% bpy, 10% [ Cu(MeCN), |
CulOTD,/ ry ‘
2 N-octanol [ OTf ], 10% TEMPO, 2.5 equiv of aqueous ammonia, - 100 [26]
TEMPO/bpy
2 mL acetonitrile, 0.1 MPa air, 50 °C, 24 h.
) 2 mmol benzyl alcohol, 9% CuCl, 6% sodium pyridine-
CuCl/sodium
. benzyl alcohol 2-carboxylate, 8% TEMPO, 0.6 mL aqueous ammonia, 99 90
pyridine-2-
3 0.1 MPa 0,, 50 C, 8 h. [32]
carboxylate/
Cyclohexyl-
TEMPO 29 h, the other conditions are the same as above. 0 0
methanol
1 mmol benzyl alcohol, 4.0 equiv of aqueous ammonia,
S ale 5 -phe ‘ine
Cul/TEMPO/ benzyl alcohol % Cul, 5% N-phenylglycine, 5% TEMPO, 10% 100 100
4 . NaOH, 2 mL CH,0H(solvent), 0.1 MPa 0,, 50 °C, 24 h. [33]
N-phenylglycine .
15% Cul, 15% N-phenylglycine, 15% TEMPO, the
phenethyl alcohol - 2
other conditions are the same as above.
2 mmol benzyl alcohol, 5% TEMPO, 1.1equiv of
benzyl alcohol -BuOCl, 4 mL, CH,Cl,(solvent), 1.5 equiv of I,, 4 mL - 95
TEMPO/L or aqueous ammonia, 60 °C, 1 h.
5 : 20% TEMPO, the other conditions are the same as [34]
TEMPO/ DIH 9-decenol - 99
above.
(1-methylcyclohexyl) 2.0 equiv of DIH, the other conditions are benzyl 9
methanol alcohol ammonia oxidation reaction conditions.
0.5 mmol benzyl alcohol, 2 mmol HCOONH,, 10%
benzyl alcohol 100 100
6 CuCl,*2H,0 CuCl,*2H,0, 10% K,CO,, 0.1 MPa0,, 135 °C, 24 h. [35]
N-hexanol The conditions are the same as above. - 0
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Fig.2 The mechanism of alcohols ammoxidation over Cul/TEMPO/bpy catalysis 2! (color online)
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Research Progress on Preparation of Aliphatic Nitriles by Ammonia
Oxidation of Aliphatic Alcohols

LI Gui-xian'?, XIE Xiao-hu'?, TIAN Jun-ying"*", CHENG Xiao-wei'”
( 1. College of Petrochemical Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. Key
Laboratory of Low Carbon Energy and Chemical Engineering of Gansu Province, Lanzhou 730050, China )

Abstract: Aliphatic nitriles are extremely important chemical raw materials and intermediates, which are widely
used in the areas of medicine, agricultural chemicals, dyes and synthetic resins. Among the routes for the synthesis
of aliphatic nitriles, ammoxidation of aliphatic alcoholmethod is a green route to prepare aliphatic nitriles, thus
has great research significance. On the one hand, the raw materials for the route are aliphatic alcohols derived
from biomass resources, which will contribute to achieve the goals of 'carbon neutrality' and 'carbon peak', on the
other hand, the byproduct of the reaction is water or hydrogen, which meets the requirements of 'green' sustainable
development policy. The ammoxidation of aliphatic alcoholprocess can be divided into aerobic oxidation-amination
reaction or dehydrogenation oxidation-amination reaction, according to whether oxygen was supplied in the reaction
process. Both the homogeneous and heterogeneous catalytic system studies were conducted to promote the aerobic
oxidation-amination reaction, whereas the researches about dehydrogenation oxidation-amination reaction mainly
focused on the heterogeneous catalytic system. Herein, the research progress on preparation of aliphatic nitriles
through ammoxidation reaction of aliphatic alcohols is reviewed, the advantages and shortcomings of the researches
are analyzed and the development direction of the researches on ammoxidation reaction of aliphatic alcohols are
prospected.

Key words: aliphatic nitriles; aliphatic alcohols; ammoxidation; aerobic oxidation-amination; dehydrogenation

oxidation-amination



