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  General Remarks. 1H and 19F NMR spectra were recorded on JEOL JNM EX-270 

(1H: 270 MHz, 19F: 254 MHz) spectrometer in CDCl3. The chemical shifts for 1H and 

19F NMR spectra were given in δ (ppm) from internal TMS and monofluorobenzene 

(-36.5 ppm), respectively. EI mass spectra were recorded on Shimadzu 

GCMS-QP5050A mass spectrometer. Cyclic voltammetry was performed by using a 

computer-controlled electrochemical system (ALS/CHI 600), and preparative 

electrolysis experiments were carried out with a Metronnix Corp. Tokyo 

constant-current power supply. 

 

  Materials. Dehydrated acetonitrile and acetic acid were purchased from Kanto Chem. 

Co.. Tetrabutylammonium tetrafluoroborate (n-Bu4NBF4) was purchased from Tokyo 

Kasei Kogyo Co. (TCI) and dried under vacuum. N-Methylmorpholine was purchased 

from TCI and used without purification. Polystyrene-supported morpholine and silica 

gel-supported pyridine, imidazole, morpholine, and 

1,3,4,6,7,8-hexahydro-2H-pyrimido[1,2-a]pyrimidine were purchased from Aldrich. 



Phenyl 2,2,2-trifluoroethyl sulfide was synthesized according to the literature.1 

1,4-Dimethoxybenzene, p-methoxytoluene, and 2,4,6-tri-tert-butylphenol were 

purchased from TCI and used without purification. 

 

  Cyclic Voltammetry. Cyclic voltammetry was carried out with a three-electrode 

system using a platinum disk (φ = 0.8 mm) working electrode, a platinum wire counter 

electrode, and a saturated calomel electrode (SCE) as a reference electrode. 

 

  General Procedure for Anodic Acetoxylation. Anodic acetoxylation of a substrate 

(1 mmol) was carried out with platinum plate electrodes (2x2 cm2) in AcOH/MeCN 

(50/50 v/v%, 10 mL) containing various solid-supported bases (0.1 M based on the 

concentration of a base) using an undivided cell. Constant current electrolysis (5-10 mA 

cm-2) was applied.  When silica gel-supported morpholine was used (a typical 

procedure), the cell voltage was 7-15 V. The conversion of a substrate was monitored by 

TLC.  After the electrolysis (electrolysis time: 3-4 h), the electrolytic solution was 

passed through a glass filter (pore size: 10-16 µm) to remove the solid-supported bases. 

The filtrate was mixed with 30 mL of water and extracted three times with 30 mL 

portions of ether. The extracts were washed with sodium bicarbonate, water, and brine 

and then dried over anhydrous sodium sulfate. The solvent was evaporated to provide a 

pure acetoxylated product, which was identified by an authentic sample (9) and 

reference to literatures (42, 73, and 114) using 1H, 19F NMR and Mass spectrometry. 

However, when the yield of an acetoxylated product was low, the residue was purified 

by liquid chromatography (Shimadzu LC-6AD) eluting with CH3CN to give a pure 

acetoxylated product. In the recycling experiment, the yield of acetoxylated product 4 



was determined by 19F NMR spectroscopy using monofluorobenzene as an internal 

standard material. The filtrated solid-supported bases were recovered and reused. 

 

  Cyclic Voltammogram of N-Methylmorpholine/AcOH/MeCN. For comparison, 

the cyclic voltammograms of N-Methylmorpholine/AcOH/MeCN was measured. 
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Figure. Cyclic Voltammogram of AcOH/MeCN (50/50 v/v%) in the presence of 

N-methylmorpholine (0.1 M) recorded at a Pt disk anode (φ = 0.8 mm). The scan rate was 100 mV 

s-1. 
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