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1. Experimental Section

1.1 General procedure for the synthesis of 1

A mixture of ketone (5.0 mmol, 1.0 equiv.), 4-aminomorpholine (5.5 mmol, 1.1
equiv.), acetic acid (5.5 mmol, 1.1 equiv.), and EtOH (15.0 mL) in a 25 mL flask
was stirred at room temperature for 1 h. After completion of the reaction as
indicated by TLC, purified water was added to the mixture to form the precipitate.
The precipitate was washed with water and dried in vacuo to afford ketone

hydrazone.
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1.2 General procedure for oxidation of hydrazones

A mixture of 1 (0.2 mmol), K,S,0g4 (2.0 equiv.), Cul (5 mol %), dry MeCN (2.0
mL) in a 25 mL tube was stirred at 70 °C for 1 h. Then, the mixture was diluted
with EtOAc and filtered through a pad of Celite gradually. The solvent was
removed under reduced pressure. The gathered residue was then purified by silica
gel column chromatography (200-300 mesh silica gel, PE/EA = 3:1).
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1.3 Gram-scale preparation
A mixture of 1 (10.0 mmol), K,S,05 (2.0 equiv.), Cul (5 mol %), dry MeCN (25
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mL) in a 100 mL tube was stirred at 70 °C for 2 h. Then, the mixture was diluted
with EtOAc and filtered through a pad of Celite gradually. The solvent was
removed under reduced pressure. The gathered residue was then purified by silica
gel column chromatography (200-300 mesh silica gel, PE/EA = 3:1)
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1.4 General procedure for the synthesis of 3a

A mixture of 2a (0.2 mmol), NH,OH-HCI (2.0 equiv.), dry MeCN (2.0 mL) in a
25 mL tube was stirred at 70 °C for 2 h. After completion of the reaction as
indicated by TLC, the mixture was diluted with EtOAc and filtered through a pad
of Celite gradually. The solvent was removed under reduced pressure. The
gathered residue was then purified by silica gel column chromatography (200-300
mesh silica gel, PE/EA = 4:1).
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1.5 General procedure for the synthesis of 3b

A mixture of 2a (0.2 mmol), K,CO; (2.0 equiv.), MeCN/H,O (1:1, 2.0 mL) in a
25 mL tube was stirred at room temperature for 2 h. After completion of the
reaction as indicated by TLC, the mixture was diluted with EtOAc and filtered
through a pad of Celite gradually. The solvent was removed under reduced
pressure. The gathered residue was then purified by silica gel column
chromatography (200-300 mesh silica gel, PE/EA = 2:1).
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1.6 Control Experiments

(a) A mixture of acetophenone (0.2 mmol), K,S,05 (2.0 equiv.), Cul (5 mol %),
dry MeCN (2.0 mL) in a 25 mL tube was stirred at 70 °C for 1 h. Only a trace
amount of the product was detected.
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MeCN, 80 °C, air, 1 h

3¢, trace
(b) A mixture of 1 (0.2 mmol), K,S,05 (2.0 equiv.), Cul (5 mol %), TEMPO (1.0
or 2.0 equiv.) dry MeCN (2.0 mL) in a 25 mL tube was stirred at 70 °C for 1 h.
Then, the mixture was diluted with EtOAc and filtered through a pad of Celite
gradually. The solvent was removed under reduced pressure. The gathered residue
was then purified by silica gel column chromatography (200-300 mesh silica gel,
PE/EA =3:1).
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TEMPO (1.0 equiv) 2a, 43%
1a TEMPO (2.0 equiv) 2a, 12%

(c) A mixture of 1 (0.2 mmol), K,S,0¢ (2.0 equiv.), Cul (5 mol %), dry MeCN
(2.0 mL) in a 25 mL tube was stirred at 70 °C for 1 h under 80, atmosphere. Then,
the mixture was diluted with EtOAc and filtered through a pad of Celite gradually.
The solvent was removed under reduced pressure. The gathered residue was then
purified by silica gel column chromatography (200-300 mesh silica gel, PE/EA =
3:1).
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3b 'H NMR (500 MHz, CDCl;)
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Sample Name S)B-018 Position P1-B1 Instrument Name Instrument 1 User Name
Inj Vol 5 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename S)B-018-0913.d ACQ Method JYH.m Comment Acquired Time 9/13/2021 6:50:11 PM

x10 3 |TESI Scan (0.606 min) Frag=175.0v SJB-0O18-0913.d
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HRMS (ESI): [M+Na]* Calculated for C;,H;4N,O'8ONa: 243.0995, Found 243.1005.
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