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1. General Information.  

All dry solvents were obtained from Kanto Kagaku Co., Ltd. Other chemicals used were of reagent grade and 

were obtained from Aldrich Chemical Co., Tokyo Kasei Kogyo Co., Ltd. and Wako Pure Chemical Industries, Ltd. 

1
H NMR and 

13
C NMR spectra were obtained on a JEOL ECA 500 spectrometer or JEOL AL 400 spectrometer (500 

or 400 MHz for 
1
H NMR and 125 or 100 MHz for 

13
C NMR). Chemical shifts () are reported in parts per million 

(ppm) downfield from internal Me4Si. Mass spectra (MS) were obtained on a JEOL JMS-T100TD instrument. 

Preparative thin-layer chromatography (TLC) was carried out on precoated plates of silica gel (MERCK, silica gel 

F-254).  

 

 

 

2. Aerobic Photooxidative Syntheses of Oxolactones in the Presence of Trifluoroacetic Anhydride 

2.1. Optimization of the Reaction Conditions (Supplemental data for Table 1) 
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2.2. Measurement of Peroxide by Iodometry 

Typical procedure is as follows; A solution of 4-benzoylbutyric acid (4a: 0.3 mmol), TFAA (3 equiv) in FC-72 

(5 mL) in a Pyrex test tube with O2 balloon is stirred and irradiated externally with two 22-W fluorescent 

lamps for 15 h. The residue is mixed with saturated aq. KI (3 mL), AcOH (1 mL) and i-PrOH (10 mL), and 

warmed at 100
o
C for 5 min. The resulting solution is titrated by 0.1 M aq. Na2S2O3, and the volumes of required 0.1 

M aq. Na2S2O3 are 0.6 mL. These results correspond to 0.015 mmol of peroxides respectively after subtracting the 

required volume of 0.1 M aq. Na2S2O3 for blank experiment. 

 

 

 

2.3. General Procedure 

A solution of substrate (0.3 mmol), TFAA (3 equiv) in FC-72 (5 mL) in a Pyrex test tube with O2 balloon 

is stirred and irradiated externally with two of 22-W fluorescent lamps for indicated time. Then the 

solution is basified with sat. NaHCO3 and the product is extracted with EtOAc. The product is purified by 

PTLC. 
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3. Products data 

 

 

4-(2,6-Dimethyl)benzoylbutyric acid (1g): colorless solid; m.p. 117-119 °C; 
1
H NMR (500 MHz, CDCl3) 

 7.59 (d, J = 8.1 Hz, 1H), 7.06 (m, 2H), 2.98 (t, J = 7.2 Hz, 2H), 2.49-2.46 (m, 5H), 2.35 (s, 3H), 2.05 

(quint, J = 7.2Hz, 2H); 
13

C NMR (125 MHz, CDCl3)  202.54, 178.76, 142.02, 138.73, 134.56, 132.93, 

129.06, 126.31, 39.77, 33.03, 21.60, 21.33, 19.26; IR (KBr) 2980, 1711, 1682, 1609, 1563, 1450, 1403, 

1373, 1302, 1198, 1070, 982, 907 cm
-1

; Anal. calcd. for C13H16O3: C, 70.89; H, 7.32. Found: C, 70.73; H, 

7.34. 

 

 

 

5-Benzoyldihydrofuran-2(3H)-one (2a)
1
: colorless oil; 

1
H NMR (400 MHz, CDCl3) 7.98 (d, J = 9.8 Hz, 

2H), 7.65 (t, J = 7.8 Hz, 1H), 7.52 (m, 2H), 5.86-5.77 (m, 1H), 2.65-2.44 (m, 4H); 
13

C NMR (100 MHz, 

CDCl3)  194.31, 176.22, 134.27, 133.55, 128.98, 128.73, 78.21, 26.76, 24.95; CAS Registry Number: 

35304-85-9. 

 

 

 

5-(4-Fluorobenzoyl)dihydrofuran-2(3H)-one (2b): colorless solid; 
1
H NMR (500 MHz, CDCl3)  

8.05-8.03 (m, 2H), 7.20 (t, J = 9.2 Hz, 2H), 5.75-5.73 (m, 1H), 2.63-2.50 (m, 4H); 
13

C NMR (125 MHz, 

CDCl3)  192.72, 176.01, 166.33 (d, J = 256.3 Hz), 131.68 (d, J = 9.5 Hz), 130.14, 116.26 (d, J = 22.7 Hz), 

78.23, 26.83, 24.63; CAS Registry Number: 1268103-05-4. 

 

 

 

5-(4-Chlorobenzoyl)dihydrofuran-2(3H)-one (2c)
2
: colorless oil; 

1
H NMR (500 MHz, CDCl3)  7.94 (d, 

J = 8.6 Hz, 2H), 7.49 (d, J = 8.6 Hz, 2H), 5.74-5.73 (m, 1H), 2.66-2.44 (m, 4H); 
13

C NMR (125 MHz, 

CDCl3)  193.20, 176.00, 140.86, 131.93, 130.22, 129.32, 78.21, 26.77, 24.62; CAS Registry Number: 

172167-95-2. 
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5-(4-Methylbenzoyl)dihydrofuran-2(3H)-one (2d)
2
: colorless oil; 

1
H NMR (500 MHz, CDCl3)  7.88 (d, 

J = 8.1 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 5.81-5.78 (m, 1H), 2.62-2.43 (m, 7H); 
13

C NMR (125 MHz, 

CDCl3)  193.88, 176.35, 145.40, 131.03, 129.66, 128.82, 78.15, 26.79, 25.06, 21.74; MS m/z 136 (M
+
), 

118, 91; CAS Registry Number: 420119-86-4. 

 

 

 

5-(4-tert-Butylbenzoyl)dihydrofuran-2(3H)-one (2e): colorless oil; 
1
H NMR (500 MHz, CDCl3)  7.92 

(d, J = 8.6 Hz, 2H), 7.53 (d, J = 8.6 Hz, 2H), 5.81-5.79 (m, 1H), 2.63-2.42 (m, 4H), 1.35 (s, 9H); 
13

C NMR 

(125 MHz, CDCl3)  193.90, 176.33, 158. 30, 130.96, 128.75, 125.97, 78.22, 35.27, 30.97, 26.82, 25.05; 

CAS Registry Number: 1268048-66-3. 

 

 

 

5-(4-Methoxybenzoyl)dihydrofuran-2(3H)-one (2f)
2
: colorless oil; 

1
H NMR (500 MHz, CDCl3)  7.97 

(d, J = 8.9 Hz , 2H), 6.98 (d, J = 8.9 Hz, 2H), 5.77-5.74 (m, 1H), 3.90 (s, 3H), 2.62-2.47 (m, 4H); 
13

C 

NMR (125 MHz, acetone-d6)  192.68, 176.38, 164.38, 131.20, 126.58, 114.21, 78.09, 55.59, 26.90, 

25.01; CAS Registry Number: 24962-85-4. 

 

 

 

5-(2,6-Dimethylbenzoyl)dihydrofuran-2(3H)-one (2g): colorless oil; 
1
H NMR (500 MHz, CDCl3)  7.59 

(d, J = 8.1 Hz, 1H) , 7.12 (m, 2H), 5.73-5.71 (m, 1H), 2.62-2.52 (m, 6H), 2.38-2.34 (m, 4H); 
13

C NMR 

(125 MHz, CDCl3)  196.85, 176.42, 143.58, 140.47, 133.34, 130.61, 129.42, 126.53, 79.04, 26.84, 25.23, 

21.58, 21.44; IR (neat) 2965, 2926, 1785, 1689, 1612, 1566, 1451, 1380, 1165, 1143, 1064, 977, 906 cm
-1

; 

Anal. calcd. for C13H14O3: C, 71.54; H, 6.47. Found: C, 70.90; H, 6.50; HRMS (EI
+
) m/z calcd for 

C13H14O3 [M
+
+1]: 218.0943, found 218.0901. 
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5-(2,5-Dimethylbenzoyl)dihydrofuran-2(3H)-one (2h)
2
: colorless oil; 

1
H NMR (500 MHz, CDCl3)  

7.44 (s, 1H), 7.26 (d, J = 8.0 Hz, 1H), 7.19 (d, J = 8.0 Hz, 1H), 5.71-5.69 (m, 1H), 2.64-2.36 (m, 10H); 
13

C 

NMR (125 MHz, CDCl3)  197.92, 176.34, 136.71, 135.50, 133.68, 133.36, 132.29, 129.43, 79.20, 26.86, 

25.10, 20.91, 20.87; CAS Registry Number: 851682-33-2. 

 

 

 

5-(2-Naphthoyl)dihydrofuran-2(3H)-one (2i)
1
: yellow solid; 

1
H NMR (500 MHz, CDCl3)  8.51 (s, 1H), 

8.02 (d, J = 8.6 Hz, 1H), 7.99 (d, J = 8.6 Hz, 1H), 7.94 (d, J = 8.6 Hz, 1H), 7.90 (d, J = 8.6 Hz, 1H), 7.65 

(m, 1H), 7.59 (m, 1H), 5.97-5.94 (m, 1H), 2.68-2.48 (m, 4H); 
13

C NMR (125 MHz, CDCl3)  194.20, 

176.27, 136.00, 132.34, 130.96, 129.73, 129.23, 128.99, 127.87, 127.17, 123.83, 78.25, 26.88, 25.04; CAS 

Registry Number: 1186412-83-8. 

 

 

 

5-Acetyldihydrofuran-2(3H)-one (2j)
1
: colorless oil; 

1
H NMR (400 MHz, CDCl3)  4.81-4.80 (m, 1H), 

2.62-2.51 (m, 3H), 2.34-2.29 (m, 4H); 
13

C NMR (100 MHz, CDCl3)  205.69, 175.85, 82.00, 27.39, 26.32, 

24.46; CAS Registry Number: 29393-32-6. 
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