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1. General Information 

1
H NMR, 

13
C NMR and 

19
F NMR spectra were recorded using a Bruker Avance DPX 400 MHz, 

100 MHz and 564 MHz instrument and referenced to the internal solvent signals. Mass spectra 

were obtained using a Q-Exactive instrument or a Bruker-Solarix ESI (or MALDI)-FT 

spectrometer. Crude 
19

F NMR spectra were obtained on a Bruker Avance DPX 376 MHz 

instrument using fluorobenzene as an internal standard. GC quantitative analysis was performed 

using a SHIMADZU 2010plus instrument (Helium as the carrier gas, n-tetradecane as an internal 

standard, SH-Rtx-5 capillary column, FID detector). ESR spectra were recorded using a Bruker 

E500 spectrometer at X-band, with 100Hz field modulation frequency. UV-Vis spectrum was 

measured on a U-3900 UV-VIS spectrophotometer. Commercially available reagents and solvents 

were used without further purification. All photoreactions were performed using common dry, 

inert atmosphere techniques. Irradiation with blue light was performed using High Power UV 

1W
®
TaoYuan LED (λ = 450±10 nm, 300mA). Reactions were monitored by TLC, and column 

chromatography purifications were carried out using silica gel GF254. 
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2. Preparation of substrates 

Preparation of Substrate (1f)
1 

611 mg (6.6 mmol, 1.5 eq) of potassium phtalimide was added to 332 μL (4.4 mmol) of 

(3-chloropropyl)benzene solved in 25 mL DMF. The mixture was heated over a period of 2 h at 

80 °C and then cooled down to room temperature. 100 mL of brine and 25 mL ethyl acetate were 

added, the reaction mixture was extracted three times with 25 mL ethyl acetate each. The 

combined organic phases were dried over MgSO4 and evaporated under reduced pressure. 

Purification by column chromatography afforded the pure product as a white solid. 

 

Preparation of Diphenylmethane Derivatives (3b, 3d, 3h ~ 3g)
2 

A mixture of phenyl boronic acid (4 mmol), potassium carbonate (10 mmol), benzyl bromide (4 

mmol) in acetone-water (3:1, 40 mL) was stirred at room temperature until the reaction mixture 

became homogeneous. Then, the mixture was cooled in an ice bath and PdCl2 (12 mg, 0.068 mmol) 

was added at 0 °C under a nitrogen atmosphere. Stirring was continued at room temperature for 15 

hours. The acetone was removed under reduced pressure and the product was extracted with 

diethyl ether (10 mL × 3). The combined organic phases were dried over MgSO4 and evaporated 

under reduced pressure. Purification by column chromatography afforded the pure product. 
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3. Condition optimization for the benzylic fluorination reaction 

Table S1. Optimization of Reaction Conditions
a
 

 

a1a (0.3 mmol), Acr+-Mes (5 mol %) and Fluorine donor (2.0 equiv.) in the solvent (4 mL) were irradiated by Blue 

LEDs under an argon atmosphere. bDetermined by 19H NMR spectra using C6H5F as an internal standard. cReplace 

Selectfluor with NFSI. dGeneral conditions, but with no Acr+-Mes or light. eReplace Acr+-Mes (5 mol %) with 

Ir(ppy)3 or Ru(bpy)3Cl2 (3 mol %). 
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4. General procedure for the benzylic fluorination reaction 

A 10 mL reaction tube equipped with magnetic stirring bar was charged with Acr
+
-Mes ClO4

-
 

(0.015 mmol, 5 mol %), Selectfluor (0.6 mmol, 2 equiv.), 3 mL acetonitrile, 1 mL H2O, 

ethylbenzene derivate (0.3 mmol, 1 equiv.). The reaction tube was sealed and the reaction mixture 

was degassed by bubbling with argon for 15 minutes. The mixture was stirred and irradiated with 

blue LEDs (λ = 450±10 nm) for 1 h (or 12 h) at room temperature. After that, the solution was 

diluted with H2O (2 mL), and extracted with dichloromethane (6 mL × 3). The combined organic 

phase was dried (Na2SO4) and concentrated in vacuo. The mixture was purified by column 

chromatography on silica gel using hexane/ethyl acetate as eluent to afford the desired benzylic 

fluoride, which was characterized by NMR and HRMS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: The identity of volatile praducts were confirmed by crude 
19

F NMR spectra and by 

comparision with literaure values.
3 
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5. Condition optimization for the benzylic oxidation reaction 

Table S2. Optimization of Reaction Conditions
a
 

 
a1a (0.3 mmol), Acr+-Mes (5 mol %) and Oxidant (2.0 equiv.) in the solvent (4 mL) were irradiated by Blue LEDs 

for 12 hours under an argon atmosphere. bDetermined by GC using n-tetradecane as an internal standard. c3.0 equiv. 

BrCCl3, reaction time: 18 hours. dGeneral conditions, but with no Acr+-Mes or light. 
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6. General procedure for the benzylic oxidation reaction 

A 10 mL reaction tube equipped with magnetic stirring bar was charged with Acr
+
-Mes ClO4

-
 

(0.015 mmol, 5 mol %), Selectfluor (0.6 mmol, 2 equiv.), 2 mL acetonitrile, 2 mL H2O, 

diphenylmethane derivate (0.3 mmol, 1 equiv.). The reaction tube was sealed and the reaction 

mixture was degassed by bubbling with argon for 15 minutes. The mixture was stirred and 

irradiated with blue LEDs (λ = 450±10 nm) for 12 h at room temperature. After that, the solution 

was diluted with H2O (4 mL), and extracted with ethyl acetate (8 mL × 3). The combined organic 

phase was dried (Na2SO4) and concentrated in vacuo. The mixture was purified by column 

chromatography on silica gel using hexane/ethyl acetate as eluent to afford the desired 

diarylketone, which was characterized by NMR and HRMS. 
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7. Mechanism study 

7.1 Procedure for the electron paramagnetic resonance (EPR) experiment 

The measurement was carried out in an argon-saturated MeCN/H2O (3:1) solution of Acr
+
–Mes 

(3.75 mM) with or without Selectfluor (0.15 M). The sample cavity was first irradiated by a 

high-pressure mercury lamp for 2 min at 233 K. After the irradiation, the sample cell was 

immediately cooled to 123 K and the ESR spectra were recorded. At last, measuring temperature 

was increased to 178K or 233K, and corresponding ESR spectra were recorded. 

 

Figure S1. Black Line: EPR spectrum observed after irradiation of an argon-saturated MeCN/H2O 

solution of Acr
+
-Mes (3.75 mM) and Selectfluor (0.15 M) at 233 K for 2 minutes and then 

measured at 123 K; Red Line: the computer-simulated spectrum (g Facter: 2.00655, Line Width: 

23.0239, Line Shape: 0.144237, Area: 86.31). 

 

7.2 Procedure for the Uv-vis absorption experiment 

The measurement was carried out in an argon-saturated MeCN/H2O (3:1) solution of Acr
+
–Mes 

(0.01 mM) with or without Selectfluor (0.4 mM). We first detected the Uv-vis absorption of 

Acr
+
–Mes, Selectfluor and both of them in MeCN/H2O before irradiation. Subsequently, the 

mixture of Acr
+
–Mes and Selectfluor was irradiated by blue LEDs for 60 s, 180 s and 360 s, and 

corresponding Uv-vis absorption spectra were detected. 

 

7.3 Procedure for the light-dark cycle experiment 
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Six 10 mL reaction tubes were equipped with magnetic stirring bars, and each tube was charged 

with Acr
+
-Mes ClO4

-
 (0.015 mmol), Selectfluor (0.6 mmol), 3 mL CH3CN and 1 mL H2O. The 

reaction tubes were sealed and the reaction mixtures were degassed by bubbling with argon for 15 

minutes. Then, 1a (0.3 mmol) was added to each tube through a micro syringe. Each mixture was 

stirred and irradiated with blue LEDs (λ = 450±10 nm) at room temperature. 

The first one: stir with light for 5 mins; 

The second one: stir with light for 5 mins, then without light for 5 mins; 

The third one: stir with light for 5 mins, then without light for 5 mins, then with light for 5 mins; 

The fourth one: stir with light for 5 mins, then without light for 5 mins, then with light for 5 mins, 

then without light for 5 mins; 

The fifth one: stir with light for 5 mins, then without light for 5 mins, then with light for 5 mins, 

then without light for 5 mins, then with light for 5 mins; 

The sixth one: stir with light for 5 mins, then without light for 5 mins; then with light for 5 mins, 

then without light for 5 mins, then with light for 5 mins, then without light for 5 mins. 

After that, 2,6-di-tert-butyl-4-methylphenol (BHT, 0.6 mmol) was added to terminate the reaction. 

At last, the yield was determined by acquiring a crude 
19

H NMR spectrum of each mixture using 

fluorobenzene as an internal standard. 

 

Figure S2. Time profile of fluorinated reaction with or without visible light. 

 

7.4 Detected the benzylic fluorination reaction of 1a in deuterated solvents 
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Figure S3. 
1
H NMR of the reaction mixture. (a) before the reaction; (b) after the reaction. 

 

7.5. Procedure for the intermolecular kinetic isotope effect experiment 

A 10 mL reaction tube equipped with magnetic stirring bar was charged with Acr
+
-Mes ClO4

-
 

(0.015 mmol), Selectfluor (0.3 mmol), 3 mL CD3CN and 1 mL D2O. The reaction tube was sealed 

and the reaction mixture was degassed by bubbling with argon for 15 minutes. Then, 1a (0.3 mmol) 

and 1a-d2 (0.3 mmol) were added through a micro syringe. The mixture was stirred and irradiated 
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with blue LEDs (λ = 450±10 nm) for 10 minutes at room temperature. After that, the product ratio 

of 2a to 2a-d1 was calculated by acquiring a crude 
19

H NMR spectrum of the mixture to be 1:0.44. 

Scheme S1. Intermolecular KIE experiment. 
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8. Characterization data of synthesized compounds 

2-(3-phenylpropyl)isoindoline-1,3-dione (1f).  

A white solid: 
1
H NMR (400 MHz, CDCl3) δ 7.88 – 7.80 (m, 2H), 7.74 – 7.64 (m, 2H), 7.22 (dd, J 

= 17.9, 7.4 Hz, 4H), 7.14 (t, J = 7.1 Hz, 1H), 3.75 (t, J = 7.2 Hz, 2H), 2.69 (t, J = 7.8 Hz, 2H), 

2.14 – 1.93 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 168.6, 141.2, 134.0, 132.3, 128.5, 126.1, 

123.3, 38.0, 33.3, 30.0. 

1-benzyl-4-(tert-butyl)benzene (3b).  

A colorless oil: 
1
H NMR (400 MHz, CDCl3) δ 7.33 – 7.16 (m, 7H), 7.11 (d, J = 8.1 Hz, 2H,), 3.95 

(s, 2H), 1.30 (s, 9H); 
13

C NMR (100 MHz, CDCl3) δ 149.0, 141.4, 138.2, 129.1, 128.7, 128.6, 

126.1, 125.5, 41.6, 34.5, 31.6. 

1-benzyl-4-methoxybenzene (3d).  

A colorless oil: 
1
H NMR (400 MHz, CDCl3) δ 7.31 – 7.24 (m, 2H), 7.18 (t, J = 7.6 Hz, 3H), 7.10 

(d, J = 8.0 Hz, 2H), 6.83 (d, J = 7.7 Hz, 2H), 3.92 (s, 2H), 3.78 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 158.1, 141.7, 133.4, 130.0, 129.0, 128.6, 126.1, 114.0, 55.4, 41.2. 

methyl 4-benzylbenzoate (3h).  

A colorless oil: 
1
H NMR (400 MHz, CDCl3) δ 7.95 (d, J = 8.0 Hz, 2H), 7.36 – 7.11 (m, 7H), 4.03 

(s, 2H), 3.89 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 167.2, 146.7, 140.3, 130.0, 129.1, 128.8, 

128.3, 126.5, 52.1, 42.1. 

1-(tert-butyl)-4-(4-chlorobenzyl)benzene (3i).  

A colorless oil: 
1
H NMR (400 MHz, CDCl3) δ 7.30 (d, J = 7.4 Hz, 2H), 7.24 (d, J = 7.0 Hz, 2H), 

7.10 (dd, J = 13.8, 7.8 Hz, 4H), 3.91 (s, 2H), 1.30 (s, 9H); 
13

C NMR (100 MHz, CDCl3) δ 149.3, 

139.9, 137.7, 132.0, 130.4, 128.7, 128.6, 125.6, 40.9, 34.5, 31.5. 

1-chloro-4-(4-methoxybenzyl)benzene (3j).  

A colorless oil: 
1
H NMR (400 MHz, CDCl3) δ 7.24 (d, J = 8.9 Hz, 2H), 7.08 (t, J = 8.0 Hz, 4H), 

6.83 (d, J = 7.5 Hz, 2H), 3.88 (s, 2H), 3.78 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 158.4, 140.3, 

132.9, 132.0, 130.3, 130.0, 128.7, 114.3, 55.4, 40.6. 

(1-fluoroethyl)benzene (2a). 

19
F NMR (564 MHz, CD3CN/D2O) δ -165.32 (dq, J = 47.7, 23.7 Hz, 1F). 

(fluoromethyl)benzene (2b). 

19
F NMR (564 MHz, CD3CN/D2O) δ -204.85 (t, J = 47.8 Hz, 1F). 
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(2-fluoropropan-2-yl)benzene (2c). 

19
F NMR (564 MHz, CD3CN/D2O) δ -135.88 (hept, J = 22.2 Hz, 1F). 

methyl 3-fluoro-3-phenylpropanoate (2d).  

A colorless oil (24.5 mg, 45%): 
1
H NMR (400 MHz, CDCl3) δ 7.49 – 7.30 (m, 5H), 5.93 (ddd, J = 

47.0, 9.1, 4.1 Hz, 1H), 3.74 (s, 3H), 3.12 – 2.96 (m, 1H), 2.80 (ddd, J = 32.5, 16.0, 4.0 Hz, 1H); 

13
C NMR (100 MHz, CDCl3) δ 170.3, 170.2, 138.9, 138.7, 129.0, 128.8, 125.8, 125.7, 91.6, 89.9, 

52.2, 42.6, 42.3; 
19

F NMR (564 MHz, CDCl3) δ -173.16 (ddd, J = 46.0, 32.9, 12.9 Hz, 1F); MS 

(HRMALDI): m/z calcd for C10H11FO2 [M+Na]
+
 205.0635, found 205.0636. 

3-fluoro-3-phenylpropyl acetate (2e).  

A colorless oil (31.9 mg, 54%): 
1
H NMR (400 MHz, CDCl3) δ 7.44 – 7.30 (m, 5H), 5.57 (ddd, J = 

47.8, 8.7, 4.2 Hz, 1H), 4.23 (ddd, J = 17.4, 11.2, 5.0 Hz, 2H), 2.37 – 2.08 (m, 2H), 2.05 (s, 3H); 

13
C NMR (100 MHz, CDCl3) δ 170.9, 139.7, 139.6, 128.7, 128.6, 125.6, 125.5, 92.4, 90.7, 60.6, 

60.5, 36.5, 36.2, 20.9; 
19

F NMR (564 MHz, CDCl3) δ -177.37 (ddd, J = 46.2, 30.2, 14.8 Hz, 1F); 

MS (HRESI): m/z calcd for C11H13FO2 [M+Na]
+
 219.0792, found 219.0784. 

2-(3-fluoro-3-phenylpropyl)isoindoline-1,3-dione (2f).  

A colorless oil (61.0 mg, 72%): 
1
H NMR (400 MHz, CDCl3) δ 7.82 (dd, J = 8.2, 4.6 Hz, 2H), 7.71 

(dd, J = 8.3, 3.8 Hz, 2H), 7.42 – 7.21 (m, 5H), 5.54 (ddd, J = 47.8, 8.6, 4.0 Hz, 1H), 3.98 – 3.81 

(m, 2H), 2.50 – 2.13 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 168.3, 139.6, 139.4, 134.1, 132.3, 

128.7, 128.6, 125.7, 123.4, 93.5, 91.8, 35.8, 35.6, 34.8, 34.7; 
19

F NMR (564 MHz, CDCl3) δ 

-175.68 (ddd, J = 46.9, 30.1, 16.3 Hz, 1F); MS (HRMALDI): m/z calcd for C17H14FNO2 [M+Na]
+
 

306.0901, found 306.0901. 

4-(1-fluoroethyl)-1,1'-biphenyl (2g).  

A white solid (30.5 mg, 51%): 
1
H NMR (400 MHz, C6D6) δ 7.43 (dd, J = 11.6, 8.0 Hz, 4H), 7.22 

(t, J = 7.6 Hz, 4H), 7.13 (d, J = 7.5 Hz, 1H), 5.36 (dq, J = 47.7, 6.3 Hz, 1H), 1.38 (dd, J = 23.4, 

6.4 Hz, 3H); 
13

C NMR (100 MHz, C6D6) δ 141.6, 141.3, 141.2, 141.0, 129.1, 127.6, 127.5, 126.0, 

125.9, 91.4, 89.7, 23.1, 22.9; 
19

F NMR (564 MHz, C6D6) δ -167.47 (dq, J = 46.8, 23.2 Hz, 1F); 

MS (HRSI): m/z calcd for C14H13F [M]
+
 200.1001, found 200.1002. 

4-(1-fluoroethyl)phenyl acetate (2h).  

A colorless oil (35.5 mg, 65%): 
1
H NMR (400 MHz, C6D6) δ 7.06 (d, J = 8.3 Hz, 2H), 6.98 (d, J = 

8.4 Hz, 2H), 5.23 (dq, J = 47.6, 6.4 Hz, 1H), 1.74 (s, 3H), 1.28 (dd, J = 23.5, 6.4 Hz, 3H); 
13

C 
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NMR (100 MHz, C6D6) δ 168.4, 151.2, 139.5, 139.3, 126.6, 126.5, 121.9, 91.1, 89.4, 23.0, 22.8, 

20.5; 
19

F NMR (564 MHz, C6D6) δ -166.83 (dq, J = 46.8, 23.3 Hz, 1F); MS (HRMALDI): m/z 

calcd for C10H11FO2 [M+Na]
+
 205.0635, found 205.0637. 

4.5 mmol scale of 1h 

A 100 mL reaction tube equipped with magnetic stirring bar was charged with Acr
+
-Mes ClO4

-
 

(0.225 mmol, 5 mol %), Selectfluor (9 mmol, 2 equiv.), 45 mL acetonitrile, 15 mL H2O, 1h (4.5 

mmol, 1 equiv.). The reaction tube was sealed and the reaction mixture was degassed by bubbling 

with argon for 30 minutes. The mixture was stirred and irradiated with blue LEDs (λ = 450±10 nm) 

for 3 h at room temperature. After that, the solution was extracted with dichloromethane (30 mL × 

4). The combined organic phase was dried (Na2SO4) and concentrated in vacuo. The mixture was 

purified by column chromatography on silica gel using hexane/ethyl acetate (25:1) as eluent to 

afford 2h (498 mg, 61% yield). 

1-chloro-4-(fluoromethyl)benzene (2i). 

19
F NMR (564 MHz, CD3CN/D2O) -166.15 (dq, J = 47.7, 23.7 Hz, 1F). 

1-(4-(1-fluoroethyl)phenyl)ethan-1-one (2j).  

A colorless oil (12.5 mg, 25%): 
1
H NMR (400 MHz, CDCl3) δ 7.97 (d, J = 8.1 Hz, 2H), 7.43 (d, J 

= 8.0 Hz, 2H), 5.68 (dq, J = 47.6, 6.5 Hz, 1H), 2.60 (s, 3H), 1.64 (dd, J = 24.0, 6.5 Hz, 3H); 
13

C 

NMR (100 MHz, CDCl3) δ 197.6, 147.0, 146.8, 137.2, 128.7, 125.3, 125.2, 91.2, 89.5, 26.7, 23.2, 

22.9; 
19

F NMR (564 MHz, CDCl3) δ -171.30 (dq, J = 47.6, 23.8 Hz, 1F); MS (HRSI): m/z calcd 

for C10H11FO [M]
+
 166.0794, found 166.0791. 

benzophenone (4a).  

A white solid (38.8 mg, 71%): 
1
H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 7.7 Hz, 4H), 7.59 (t, J = 

7.3 Hz, 2H), 7.49 (t, J = 7.6 Hz, 4H); 
13

C NMR (100 MHz, CDCl3) δ 196.9, 137.8, 132.5, 130.2, 

128.4; MS (HRSI): m/z calcd for C13H10O [M]
+
 182.0732, found 182.0732. 

(4-(tert-butyl)phenyl)(phenyl)methanone (4b).  

A white solid (58.5 mg, 82%): 
1
H NMR (400 MHz, CDCl3) δ 7.79 (dd, J = 15.3, 7.8 Hz, 4H), 7.58 

(t, J = 7.2 Hz, 1H), 7.49 (dd, J = 13.1, 7.3 Hz, 4H), 1.37 (s, 9H); 
13

C NMR (100 MHz, CDCl3) δ 

196.5, 156.3, 138.2, 135.1, 132.2, 130.3, 130.1, 128.3, 125.4, 35.3, 31.3; MS (HRSI): m/z calcd 

for C17H18O [M]
+
 238.1358, found 238.1357. 

[1,1'-biphenyl]-4-yl(phenyl)methanone (4c).  
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A white solid (56.5 mg, 73%): 
1
H NMR (400 MHz, CDCl3) δ 7.92 (d, J = 7.9 Hz, 2H), 7.86 (d, J = 

7.6 Hz, 2H), 7.72 (d, J = 7.8 Hz, 2H), 7.67 (d, J = 7.5 Hz, 2H), 7.61 (t, J = 7.3 Hz, 1H), 7.51 (dd, J 

= 14.9, 7.4 Hz, 4H), 7.42 (t, J = 7.2 Hz, 1H); 
13

C NMR (100 MHz, CDCl3) δ 196.3, 145.3, 140.1, 

138.0, 136.5, 132.4, 130.8, 130.1, 129.1, 128.4, 128.3, 127.4, 127.1; MS (HRSI): m/z calcd for 

C19H14O [M]
+
 258.1045, found 258.1046. 

(4-methoxyphenyl)(phenyl)methanone (4d).  

A colorless oil (58.5 mg, 92%): 
1
H NMR (400 MHz, CDCl3) δ 7.82 (d, J = 8.7 Hz, 2H), 7.75 (d, J 

= 7.3 Hz, 2H), 7.55 (t, J = 7.4 Hz, 1H), 7.45 (t, J = 7.5 Hz, 2H), 6.95 (d, J = 8.7 Hz, 2H), 3.86 (s, 

3H); 
13

C NMR (100 MHz, CDCl3) δ 195.5, 163.3, 138.4, 132.6, 131.9, 130.2, 129.8, 128.2, 113.6, 

55.5; MS (HRSI): m/z calcd for C14H12O2 [M]
+
 212.0837, found 212.0838. 

9H-xanthen-9-one (4e).  

A white solid (54.7 mg, 93%): 
1
H NMR (400 MHz, CDCl3) δ 8.33 (d, J = 7.9 Hz, 2H), 7.71 (t, J = 

7.6 Hz, 2H), 7.48 (d, J = 8.4 Hz, 2H), 7.37 (t, J = 7.5 Hz, 2H); 
13

C NMR (100 MHz, CDCl3) δ 

177.2, 156.2, 134.8, 126.8, 124.0, 121.9, 118.0; MS (HRSI): m/z calcd for C13H8O2 [M]
+
 

196.0524, found 196.0526. 

(4-fluorophenyl)(phenyl)methanone (4f).  

A white solid (32.4 mg, 54%): 
1
H NMR (400 MHz, CDCl3) δ 7.84 (dd, J = 7.8, 5.7 Hz, 2H), 7.77 

(d, J = 7.9 Hz, 2H), 7.59 (t, J = 7.4 Hz, 1H), 7.48 (t, J = 7.6 Hz, 2H), 7.15 (t, J = 8.4 Hz, 2H); 
13

C 

NMR (100 MHz, CDCl3) δ 195.4, 166.8, 164.3, 137.7, 134.0, 132.8, 132.7, 132.6, 130.0, 128.5, 

115.7, 115.5; 19
F NMR (376 MHz, CDCl3) δ -105.95; MS (HRSI): m/z calcd for C13H9FO [M]

+
 

200.0637, found 200.0646. 

(4-chlorophenyl)(phenyl)methanone (4g).  

A white solid (27.9 mg, 43%): 
1
H NMR (400 MHz, CDCl3) δ 7.76 (t, J = 7.9 Hz, 4H), 7.59 (t, J = 

7.4 Hz, 1H), 7.47 (dd, J = 15.9, 7.8 Hz, 4H); 
13

C NMR (100 MHz, CDCl3) δ 195.5, 139.1, 137.5, 

136.2, 132.7, 131.6, 130.0, 128.8, 128.6; MS (HRSI): m/z calcd for C13H9ClO [M]
+
 216.0342, 

found 216.0343. 

methyl 4-benzoylbenzoate (4h).  

A white solid (18.8 mg, 26%): 
1
H NMR (400 MHz, CDCl3) δ 8.15 (d, J = 8.1 Hz, 2H), 7.82 (dd, J 

= 14.6, 7.8 Hz, 4H), 7.62 (t, J = 7.4 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H), 3.96 (s, 3H); 
13

C NMR (100 

MHz, CDCl3) δ 196.1, 166.4, 141.5, 137.1, 133.4, 133.1, 130.2, 129.9, 129.6, 128.6, 52.6; MS 
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(HRSI): m/z calcd for C15H12O3 [M]
+
 240.0786, found 240.0786. 

(4-(tert-butyl)phenyl)(4-chlorophenyl)methanone (4i).  

A colorless solid (44.2 mg, 54%): 
1
H NMR (400 MHz, CDCl3) δ 7.64 (t, J = 7.6 Hz, 4H), 7.37 (dd, 

J = 23.5, 7.8 Hz, 4H), 1.26 (s, 9H); 
13

C NMR (100 MHz, CDCl3) δ 195.3, 156.6, 138.8, 136.4, 

134.7, 131.5, 130.2, 128.7, 125.5, 35.3, 31.3; MS (HRSI): m/z calcd for C17H17ClO [M]
+
 272.0968, 

found 272.0969. 

(4-chlorophenyl)(4-methoxyphenyl)methanone (4j).  

A white solid (65.9 mg, 89%): 
1
H NMR (400 MHz, CDCl3) δ 7.78 (d, J = 7.8 Hz, 2H), 7.69 (d, J = 

7.6 Hz, 2H), 7.44 (d, J = 7.6 Hz, 2H), 6.96 (d, J = 7.9 Hz, 2H), 3.87 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 194.3, 163.5, 138.3, 136.7, 132.5, 131.2, 129.9, 128.6, 113.8, 55.6; MS (HRSI): m/z 

calcd for C14H11ClO2 [M]
+
 246.0448, found 246.0449. 
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9. Copies of 
1
H, 

13
C and 

19
F NMR spectra for synthesized compounds 
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