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Development of aerobic alcohol oxidation systems based on nitroxyl radical-Cu
catalysis
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We have successfully developed the highly chemoslective aerobic alcohol oxidation
using nitroxyl radical-copper catalysis that realize an efficient transformation of an unprotected
amino-alcohol into the corresponding amino-carabonyl compound. We have identified the optimum combination
of nitroxyl radical, copper salt, and solution concentration dependent on the type of substrate. Useful
information of the catalyst structure-enantioselectivity relationship has been obtained, which will lead
the development of an enantioselective aerobic oxidation system.
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Figure 1. The catalytic mechanism of TEMPO oxidation.
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Table 1 Comparison of catalytic activity: AZADO vs TEMPO
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Table 2 5-F-AZADO catalyzed aerobic oxidation of various alcohols.
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Table 3: Optimization of the reaction conditions

OH (o}
conditions
MeCN (0.2 M), air (open), rt
N
Me Me
entry conditions GC conversion / time
1 TEMPO (5 mol%), CuOTf-1/2 benzene (5 mol%) 25% /24 h
bpy (5 mol%), N-methylimidazole (10 mol%)
(Stahl's original condition)
2 AZADO (1 mol%), CuOTf+1/2 benzene (3 mol%) 80% /24 h
bpy (3 mol%), N-methylimidazole (6 mol%)
3 AZADO (1 mol%), CuCl (3 mol%) 100% /2 h

bpy (3 mol%), DMPA (6 mol%)
(Optimized condition)
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Nitroxyl radical/copper catalysis
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2 Nor-AZADO (2 mol%), CuCl (4 mol%), bpy (2 mol%), DMAP (4 mol%) was
used. P The product was isolated after in situ Boc protection of amino group;
see Ref. 4). ° The reaction was performed at 0 °C. 9 1-Me-AZADO was used
instead of Nor-AZADO. ¢ MeCN (1 M) was used. fMeCN (0.1 M) was used. ¢
Yield determined by H NMR spectroscopy; 1,3,5-trimethoxybenzene was
used as the internal standard. "30% / 2.5 h when Method A and 1-Me-
AZADO was used.
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